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HGJIBIO JUCIUIIIINHBI ((MOI[CJII/IpOBaHI/Ie TIPOIECCOB U CUCTEM) ABJIACTCA 3HAKOMCTBO C COBPEMCHHBIM COCTOAHUEM
HpO6J’I€M MATEMATUYICCKOI0 MOJACIMPOBAHU, OCHOBHBIMH METOAAMU PEHICHUA 3aJa4 CPEACTBAMU MATEMATHYICCKOI'O 1
KOMIIBIOTCPHOI'0O MOACINPOBAHUAA, (I)OpMI/IPOBaHI/Ie 06H.[I/IX OPUHOUIIOB pa3pa60TKH 1 aHaJIn3a MaTCMaTH4YCCKUX U
KOMIIBIOTCPHBIX MOHCJIeﬁ. I/I3yquHe OCHOB MOJCIIMPOBAHHNS ITO3BOJIUT C(bOpMHpOBaTL Y CTYACHTOB HCO6XOIIPIMI)II>1 00BeEM
CIICIUATIBHBIX 3HAHUN B obmactu METOJA0B MOJACIUPOBAHUA ITPOLIECCOB U CUCTEM.

1. HEJIN Y1 3AJTIAYY OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, TIPAKTHKN).
B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbI EE ITPOBEJTEHWS

1.2. 3apaun u3y4eHus: TUCUUIUINHBI

3ajauaMy JUCHUILIMHBI SBISIOTCS: IPHOOPETEHNE CTYICHTAMH 3HAHUH METOJIOJIOTHH U MOPsAKA pabOTHI C
COBPEMECHHBIMH KOMITBIOTEPHBIMHA HHCTPYMEHTAMH Pa3padOTKH MozeneH cucteM; (opMHpOBaHUE CHCTEMHOTO ITOX0/a K
MOCTPOCHHMIO MOJIEJIEil; OBJIa/IcHNE HABBIKAaMU KOHCTPYUPOBAHUS MOJIENIE M CUCTEM B COBPEMEHHBIX Cpeax.

2. MECTO JUCIUMIITIMHBI (MO AYJISA, IPAKTUKH) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

[ukn (paznen) OIT:

|151.0

21

TpebdoBaHus K NpeABapUTEILHOM MOATOTOBKE 00y4YaloUIerocs:

2.1.1

Teopus rpados

2.12

OCHOBBI aHaJIU3a JaHHBIX

2.13

Maremaruka

2.14

Hudopmaruka

2.1.5

Pa3paboTka npuoxeHui ¢ rpagudeckuM HHTEphEercom

2.1.6

OCHOBEI SI3bIKOB mporpaMMHupPOBaHUA

2.2

JucumianHbl (MOIY/IM) H MPAKTHKH, JJIs1 KOTOPBIX 0CBOEHHE TaAHHOW THCIUNIIHHBI (MOAYJIs]) HEOOXO0HMO KaK
npeiIecTBYIOIIee:

221

Hay‘IHO-I/ICCHCHOBaTCHBCKaH JACATCIIBHOCTD

222

I/IHTSHHGKTyaJIbeIC I/IH(I)OpMaLlI/IOHHbIC CHUCTCMBI U TCXHOJIOI'HU

223

[IpousBoacTBeHHAs IPAKTHKA, TEXHOJIOTHYECKas (POEKTHO-TEXHOIOTUYECKast)

224

Anann3 OOJBIINX JaHHBIX

3. KOMIIETEHIIMN OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITJINHBI

(MOJYJISI, IPAKTHKH)

OIIK-1: Cnioco0eH NpUMEHATH €CTECTBEHHOHAYYHbIE H 001eNH:KeHePHbIe 3HAHUS, METOAbI MATEMATHYECKOT0 AaHAIHU3A H
MOJC/JITUPOBAHUS, TEOPETUYECKOT0 U IKCIIEPUMEHTAJTBbHOI0 UCCJI€10BAHUA B npocbeccnona.ﬂbnoii JACATECJIbHOCTH,

OIIK-1.1: 3uamv: 0cHO8bl MameMamuxy, Qu3uKk,
BbIUUCTUMENbHOU MEXHUKU U
nPoOSpaMMUPOBAHUSL.

PesynbraThl 00ydeHHs: 3HACT
WCTIONB30BAHNS, 3212491 MOJICITUPOBAHNST; METOIBI MOJISIIMPOBAHUS U aHAJIN3a CHCTEM; IPHHIIUIIBI TIOCTPOSHUS MOJIENeH; KPUTSPUHU

— OCHOBHBIC IIOHATHA TCOPUHU MOACINPOBAHUAA, KJ'IaCCI/I(bI/IKaI.lI/IIO MOJICIICH U 00J1aCTH UX

AJC€KBATHOCTU MOJEIIN PE€AJIbHBIM CUCTEMAM U IpoLeccam .

OIIK-1.2: Ymems: pewiams cmanoapmuule Hpopeccuonanbmvle 3a0aiu ¢ npUMeHeHuem eCmec8eHHOHAYYHbIX U
00U eUHIICCHEPHBIX ZHANU, MEMOO08 MAMEMAMUUECKO20 AHANU3A U MOOETUPOBAHUSL.

Pe3ynbraTel 00ydeHus: YMeeT (hopMaIn30BbIBATh MOJIENN; HHTEPIIPETHPOBATh M aHATTM3UPOBATh PE3YIIbTAThl MOJIEINPOBAHUS, T.C.
OCYIIIECTBIIATH COIIOCTABICHUE PE3YIBTATOB MOAEIUPOBAHUS U SKCIIEPHIMEHTA; ONIPEAEIATh HEOOXOJUMOE YNCII0 HAOIIOACHUH,
BBIOMpATh BapbUpyeMble PaKTOPhI U YPOBHU (aKTOPOB; IPOBOAUTE COOP U 00pabOTKY JaHHBIX;

OIIK-1.3: Hmemb HABLIKU: Meopemuyecko2o U IKCHEPUMEHMATbHO20 UCCe008AHUL 00BEKTN08 NPODECCUOHATLHOU
OesamenbHOCHU.

PesyneraTel 00ydeHHs: BiajeeT MeToaMu 00pabOTKH HHPOPMAH U HHPOPMAITMOHHBIMH TEXHOJIOTHAMHE I 00paboTKH
JIaHHBIX U CO3/1aHUs MOJIENIE IIPOLIECCOB U CUCTEM.

4. CTPYKTYPA U COAEPKAHUE JUCIUITIJIMHBI (MOAYJISA, IPAKTUKHN)

Koxn HaumeHoBaHue pa3nesioB u TeM /BHJ 3aHATHUS/ Cemectp / | Yacos ®opma
3aHATUS Kypc KOHTPOJIS
1 Paznen 1. O0yuyenue
1.1 Tema 1 /Tema/ 4 0
1.1.1 Onpenenenue u Ha3HaueHHe MoJenupoBanus. Kiaccudukanus meTonos 4 2 9, KP
mo3HaHws. /Jlex/
1.1.2 OO6m1re Bompockl Teopun MozenrpoBanus. Knaccudukarus moneneid. /JIex/ 4 2 3, Ko




1.1.3 Dopmanu3anus U aNTOPUTMHU3AIMSA IPOIECCOB QYHKIIHOHUPOBAHUS CUCTEM. 4 2 3, Ko
Meroauka pa3pabOTKH 1 MAIIUHHOM peanu3anuy Mozener cucrteM. [TocrpoeHue
KOHIIENTYaJIbHBIX MoziesIel cucteM u ux (opmannzanms. [lomydenne n
HHTEpPIIpETalus pe3yasTaTOB MOACINPOBAHUS cucTeM /JIex/

1.1.4 CraTHCTHYECKHUIl aHAIN3 DKCIIEPUMEHTABHBIX TaHHBIX. BBIOOpOUHbIE 4 2 9, KP,Ko
pacnpenenenus. MaTepBaibHOE olleHuBaHKe. [IpoBepKka CTaTHCTHUECKUX
rumnores. /Jlex/

1.1.5 OCHOBHBIE 32/1a4H KOPPEISIIIMOHHOTO U PErPECCHOHHOTO aHaln3a. BrIOOpouHbIi 4 2 KP, 5,Ko
k03 ((HUIHIEHT KOppeIsinuy U ero cBoicTBa. OnpeneneHne K03 PUITEHTOB
SMIMPHYECKOTO YpaBHEHHS PETPECCHHU B Cllydae JIMHEHHOH 0THO(GaKTOPHOM
3aBucuMocTH /JIex/

1.1.6 Craructudeckoe MojenupoBanue cucteM Ha OBM. MonenupoBaHue 1o cxeme 4 2 Ko, D
MapKOBCKHUX CIIy4alHBIX IpoueccoB. MapKoBCKUH caydailHbIH Ipolecc ¢
JTUCKPETHBIMH COCTOSIHUSIMH U IUCKPETHBIM BpeMeHeM. [IoHsTre ciydaifHoro
nporiecca u ciydainoi ¢pynkiun Knaccnpukanus cocrossauii. BepostHoCTH
IIepexo/I0B 3a m maros. /JIex/

1.1.7 CraTtuctuueckoe MojenupoBanue cucteM Ha OBM. Moaenuposanue 1o cxeme 4 2 9, Ko
MapKOBCKHUX CITydaifHBIX IpoueccoB. MaTpuna HHTeHCUBHOCTENH. CHCTEMBI
ypaBHeHuil Konmmoropoga. [IpenenbHblii cranmoHapHsiid peskuM. [porece
rHOeH U pa3MHOXeHus. /JIex/

1.1.8 CraTtuctudeckoe MoaenupoBanne Mmerogom Monte-Kapio. /Jlex/ 4 2 KP, D

1.1.9 MopgennpoBaHHE CHCTEM MAaCcCOBOTO OOCITy)KHBaHMSA. 3aMKHYTasi MapKOBCKast 4 2 9, KP
CMO 6e3 oTka30B u 6e3 oxuganus /JIex/

1.1.10 | MopaenupoBaHHe CHCTEM MacCcOBOro oOcyxuBaHus. [loHATHE cucTeM 4 2 3, KP
MaccoBoro oocimyxuBanus. [IpocTelimii MOTOK U ero cBocTRa. /JIek/

1.1.11 MojenupoBaHue CHCTEM MaccoBOro oocyxuBanus. Pasmuunsie Buabpl CMO u 4 2 KP, D

nokaszarenu ux apdpextuBHocT. OqHokaHabHass CMO ¢ oTkazamu.
Mpuorokanansaas CMO ¢ otkazamu. /Jlex/

1.1.12 MonenupoBaHue cucTeM MaccoBoro odcmyxusanus. Paznuunsie Buasl CMO u 4 2 9, Ko
mokasatenu ux 3¢ ¢pexrnBHOCTH. OnHOKaHaMBHAst CMO ¢ HeorpaHUYeHHON
ouepenpto. MuorokananeHass CMO ¢ HeorpaHWYeHHOH ouepespio /JIek/

1.1.13 MopenupoBaHue 3aa4 NPUHATUS PEILICHUH IIPU HEYETKUX UCXOAHBIX J1aHHBIX. 4 2 9, Ko
DOneMeHTHI TEOPUU HEUETKUX MHOXKECTB U HeueTkoit noruku. ®azzuduxanus u
nedaszsubuKaiys HeueTKOro MHOKecTBa. /JIek/

1.1.14 MeToa0I0THs IPHUKIIAHOTO CHCTEMHOTO aHamu3a. [IpodiaeMa u crocoObl ee 4 2 9, KP
penreHust. BapuaHThl pereHvst. Y TyqIiaronee BMEIIaTeIbcTBO. YeThIpe THITa
BMeEIIATeNbCTB. /JIek/

1.1.15 TexHOI0rHs NPUKIaTHOTO CUCTEMHOTO aHanu3a. OcHoBHEIE dTarsl (12). /JIex/ 4 2 3, KP

1.1.16 | CucteMHbIi aHaTHU3 U HHPOPMALMOHHOE MOJIETIMPOBaHUE B ypOaHucTHKe. /JIex/ 4 2 3

1.1.17 | Iloctpoenue Moxeneil naeHTHUKAIUN. PerpecCHOHHBIN # TOUCKOBBIC METO/IBL. 4 18 KP
I13. /J1a6/

1.1.18 MopenupoBaHue HepapXUIECKUX CUCTEM Ha OCHOBE METO/OB PEIIAIOIINX 4 10 C)
MAaTpHI M aHai3a uepapxuit /J1ab/

1.1.19 | Umurtanmonnoe MonenvpoBanue /J1a6/ 4 12

1.1.20 | MHOTOKpHTEpHATBHBIN BEIOOP B HEYETKUX CUTYaIHsx /J1ad/ 4

1.1.21 CraTtuctuaeckoe MojenupoBanne merogoM Monte-Kapio /J1a6/ 4

1.1.22 | MonenupoBaHHe CHCTEM MaccOBOro o0cyxuBanus /J1ad/ 4 16 39, KP

1.1.23 KauectBenHoe MoaenupoBanue. /J1ad/ 4 8

1.1.24 IMoxnroroska KP /Cp/ 4 40 KP

1.1.25 |TloaroToBka kK oTueTy 1abopaTtopHbIX pabot /Cp/ 4 64 C)

2 Paznen 2. IIpomexyrounas arrecraums
2.1 Ok3ameH /Tema/ 4 0
2.1.1 [IpoBenenue sx3ameHa /Jk3ameH/ 4 35.65 D
2.1.2 KonTtakthas pabota Ha aTtectanmio /KoPa/ 4 0.35 D

[pumeuanne. Gopmbl KOHTpOISL: DK — 3Kk3aMeH, K- koHTposbHas padota, Ko- koHTponbHEIH onpoc, C3- cemecTpoBoe 3amanue, 3-3aueT, OI1
-0TYeT 110 IIPaKTHKe, 3/1-3a1aHue, P-pedepart.

5. ®OHJ OIIEHOYHBIX CPEJICTB

OIneHOYHbIE CPENCTBA IUIAHUPYEMBIX pE3yNbTaToB OOydeHWs MpeAcCTaBiIeHbl B Buae (OHIOB oOleHo4HBIX cpeacts (DPOC),
pa3pabOTaHHBIX B COOTBETCTBHM C JIOKAJBHBIM HOPMATHBHBIM akToM yHuBepcuTera. POC MoxeT OBITh TpeAcCTaBIeH B
[Tpunoxxenuu k paboueil mporpamme.




B pamkax u3ydaeMoi TUCIHUIUIMHBI CTYIEHT MOXKET JeMOHCTPUPOBATH CIIEAYIOIINE YPOBHU OBJIAJCHUSI KOMIIETCHLIUSIMH.
[ToBBINICHHBIH YPOBEHB: 00yJAIOMIUIICS JEMOHCTPUPYET TITyOOKOE 3HAHHE YIeOHOTO MaTepHaia; ClIocOOCH HCIOIB30BaTh
CBEJICHUS M3 PA3JIMIHBIX HCTOYHUKOB JJISl YCIICITHOTO UCCIICIOBAHMS M MTOMCKA PENICHUS B HECTAHIAPTHBIX CUTYAIIHSIX; CIIOCOOCH
aHAITM3UPOBATh, IPOBOIUTH CPAaBHEHNE 1 00OCHOBAHUE BHIOOPA METOIOB PEIICHHS MPAKTUKO-OPUEHTUPOBAHHBIX 3aIaHUMH.

OrneHka MpoMeXyTOYHO aTrTecTanuu (3auéT): 3a4€t - 90 Oanos u Oonee.
ba3oBeIif ypoBeHb: 00y4atomuiics criocoOeH HOHUMATh X HHTEPIIPETUPOBATh OCBOCHHYIO HH(POPMAIIUIO; IEMOHCTPUPYET
OCO3HAHHOE BJaJIeHNE YIeOHBIM MaTepUAIOM U Y4eOHBIMU YMEHUSIMH, HABBIKAMH U CIIOCOOAMH JIEATEBHOCTH, HEOOXOIUMBIMU
JUTS PELICHNUS IPAKTHKO-OPHEHTHPOBAHHBIX 3aJaHHM.

OlieHKa MPOMEXKYTOYHON aTTecTaluu (3a4€T): 3a4€T - 76-89 O6amios.
[ToporoBbIii ypoBeHb: 00y4JarOIIUACS 00Ia1aeT HEOOXOIUMON CHUCTEMOI 3HAHUI 1 BIIaZiceT HEKOTOPHIMU YMEHHSIMU;
JIEMOHCTPHPYET CAMOCTOSTENIHOCTD B MPUMEHEHUY 3HAHUN, YMEHUH W HABBIKOB K PEIICHUIO YIeOHBIX 3aJaHUI Ha
PEIPOLYKTHBHOM YPOBHE.

O1ieHKa MPOMEXYTOYHOU aTTecTaluu (3a4€T): 3a4€T - 61-75 Gamos.
YpoBeHb HIDKE MMOPOTOBOTO: CUCTEMa 3HAHHUN, HE0OXO0IMMast JUTS PelIeHNsT YIeOHbIX U MPAKTUKO-OPUEHTUPOBAHHBIX 331aHUH, HE
chopmupoBaHa; 00yJaroImuiicst He BIIaJeeT OCHOBHBIMU YMEHHUSIMU, HABBIKAMH U CIIOCOOAMU JIESITETHHOCTH.

OreHKa MPOMEKYTOYHOM aTTecTaluy (3a4€T): He 3a4éT — Hibke 61 Oana.

B pamkax 1aHHON TUCHMIUIMHBI UCTIONIB3YIOTCS CIEAYIOMNE KPUTEPUH OLIEHKH 3HAHUN CTYJEHTOB.

Omiin4yHO

OO0yyaromuiicst TeMOHCTPUPYET:

- CHCTEeMAaTH3UPOBaHHBIE, TTTyOOKHE U TIOJHBIE 3HAHUS 110 BCEM pa3zenaM ydeOHOH AUCIUILUINHEL, a TaKKe 10 OCHOBHBIM
BOIIPOCAM, BBIXOJSIIINM 32 €€ Ipeaebl;

- TOYHOE UCII0JIb30BAHUE HAYYHOH TEPMUHOJIOTUY, PaMOTHOE, JIOTMUYECKH IIPABUIBHOE U3JI0)KEHHE OTBETA Ha BOIIPOCHI;

- Oe3ynpedHoe BiIaIcHUE HHCTPYMEHTapHeM yaeOHOH MUCIUIUINHBL, yMEHUE ero 3 (QEeKTHBHO UCTIOIB30BATh B IIOCTAHOBKE 1
peleHnH HaydyHbIX U MPO(eCCHOHABHBIX 3a/1a4;

- BEIPOKCHHYIO CLIOCOOHOCTH CAMOCTOSTEIBHO U TBOPYECKH PEIIATh CJIOKHBIE TPOOIEMBI B HECTAaHJAPTHON CUTYAIIHIH;

- TMIOJTHOE ¥ TTyOOKOE YCBOCHUE OCHOBHOM, M JOTIOJHUTEIILHOM JIMTEPATYPHI, 10 N3ydaeMol y4eOHOH TUCIIUTUINHE,

- yMEHHUE CBOOOTHO OPUEHTUPOBATECS B TEOPHUSX, KOHLETIIUIX U HAIIPABICHHUAX MO U3ydaeMoi ydeOHOH AUCIUILUIMHE U JaBaTh UM
AQHAJIUTUYECKYIO OLICHKY, UCIIOJIB30BAaTh HAyUHbIE TOCTUIKEHUS IPYTUX AUCLHUILINH;

- TBOPUYECKYIO CAMOCTOSTENIBHYIO PaboTy Ha yUeOHBIX 3aHATHAX, aKTHBHOE TBOPUECKOE YIAaCTHE B TPYIIIIOBBIX 00CYKICHHSX,
BBICOKUI YPOBEHb KyJbTYPbI UCIIOIHEHUS 3aJaHUM.

Xopomio

OO0yyaromuics: TeMOHCTPUPYET:

- CHCTEeMAaTH3HPOBaHHBIE, TTTyOOKHE U IIOTHBIE 3HAHUS 110 BCEM pa3fenaM ydeOHOH QUCIUILINHEL,

- UCTIONIb30BaHUE HAYYHOI TEPMHUHOIOTUH, TPAMOTHOE, JIOTHYECKHU NIPABUIIBHOE U3JI0KEHUE OTBETA Ha BOIPOCH], yMEHUE JeaTh
000CHOBaHHBIC BEIBOJIBI M 000OIICHUS;

- BIIaJICHNE MHCTPYMEHTapHeM y4eOHOH AUCIMIUIMHGI (METOIaMH KOMIUIEKCHOTO aHAJIN3a, TEXHUKOH MH()OpMaMOHHBIX
TEXHOJIOTHUH), yMEHHUE €0 UCTIOIb30BATh B IIOCTAHOBKE U PELIEHUH HayIHBIX U MPO(heCCHOHATBHBIX 3a/1a4;

- CIIOCOOHOCTH PEeIIATh CIIOKHBIC MPOOIEMBI B paMKaX y4eOHOH IHUCIUITIMHEI,

-cBOOOTHOE BIIAaZIEHNE THIIOBBIMH PEUICHISIMHU;

- YCBOEHHE OCHOBHOM U JIOTIOJIHUTEJIFHON JINTEPATypHl, PEKOMEHI0BAHHOI pabodeil mporpaMMoii To yueOHOH UCIUILINHE;

- YMEHUE OPHEHTHPOBATLCA B TEOPUAX, KOHIIEMIUAX U HAMPABICHUSX 110 U3y4aeMOH yueOHON JUCHUIINHE U JaBaTh UM
AQHAJIMTHUYECKYIO OLICHKY;

- aKTHBHYIO CAMOCTOSITEJIBHYIO pabOTy Ha YIEOHBIX 3aHATHAX, CHCTEMATHIECKOE YIACTHE B TPYIIIOBEIX OOCYKACHHUSAX, BBICOKHUI
YPOBEHB KyIbTYPBI UCIIOJIHEHUS 3aJaHUI.

VY 10BIETBOPUTEIIBHO

OOy4aromuiics 1eMOHCTPUPYET:

- IOCTaTOYHBIE 3HAHUS B 00beMe pabouei porpaMMbl 10 Y4eOHOH JUCIUILIMHE;

- HCTIOJIB30BaHNE HAyJIHOH TEPMHUHOJIOTHH, TPAMOTHOE, JIOTHYESCKHU ITPABUIIBHOE M3JI0KCHUE OTBETA Ha BOMPOCH], YMEHHE JIENaTh
BBIBOJIBI 0€3 CYIIECTBEHHBIX OIIHOOK;

- BIIaJIeHUE UHCTPyMEHTapHeM y4eOHOM AUCIUILIUHBI, YMEHHE €T0 HCIONb30BaTh B PELUIEHHH YUeOHBIX U MPO(eCcCHOHAIBHBIX
3a1ay;

- CHOCOOHOCTH CAMOCTOSITEIFHO TPUMEHSATH THIIOBBIE PENICHHUS B paMKaxX N3y9aeMO IUCIUILTNHEI,

- YCBOGHHE OCHOBHOM JINTEPATYPHI, PEKOMEHA0BAHHON pabodeil mporpaMMoii o TUCLIUIIIHHE,

- YMEHUE OPHEHTHPOBATLCA B 0A30BBIX TEOPUSX, KOHLEMIUAX U HAIIPABIECHUAX MO AUCLUILTHHE;

- paboTy Ha y4EeOHBIX 3aHATHSX IO/ PYKOBOJICTBOM HperioiaBatelis, (hparMeHTapHOE YIacTHE B IPYIITOBBIX 00CYKACHHSX,
JIOCTaTOYHBIN YPOBEHB KyJIBTYPHI HCIOHCHNUS 3aaHMUI.

HeynosnerBopurensHo

OO0yyaromuics: TeMOHCTPUPYET:

- (pparMeHTapHbIE 3HAHUS B PAMKaX M3y4aeMOil TUCHUTUIMHBL, 3HAHHUS OTJENBHBIX JINTEPATYPHBIX UCTOYHUKOB, PEKOMEHIOBAHHBIX
paboueii mporpaMmoii Mo yueOHOH TUCHUILINHE;

- HEyMCHHE UCIIOJIL30BATh HAYYHYIO TEPMHUHOJIOTHIO Y4eOHOW JUCIUILTHHBI, HAIUYHAE B OTBETE TPYOBIX, JOTHYSCKUX ONIMOOK;

- TACCUBHOCTbH Ha 3aHATHUAX UJIM OTKa3 OT OTBETA, HU3KUI YPOBEHb KYJIbTYpPhI UCIIOJIHEHUS 3aJaHHH.




ITpuMepbl BOIPOCOB MO OIIEHOYHOMY CpeIcTBY «OTUeT JabopaTopHOi paboTh»
Donj TeCTOBBIX 3aJaHUHN

1. Bug nuadopManmoHHOH MOAENH 3aBHCHUT OT
a eI MOIETUPOBAHUS
b BHEIITHETO BHA O0OBEKTa
c CTOMMOCTH 00BEKTa
d. pa3mepa o0beKTa
2. B ur(opMamonHoit Moenu o0raka, IPeACTaBICHHOTO B BIJIE YEPHO-0ETI0T0 PUCYHKA, OTPAXKAETCS €T0:
a BEC
b pasmep
c I[BET
d dopma
3. Monenb oTpaxaer:
a HEKOTOpPBIE M3 BCEX CYIIECTBYIOIINX MPU3HAKOB 0OBEKTA
b BCE CYIIECTBYIOIINE IPHU3HAKH 00BEKTa
c CYILIECTBCHHBIC TPH3HAKU B COOTBETCTBHH C LIEIBIO MOJICIHPOBAHHMS
d. HEKOTOPBIC CYIICCTBEHHbBIC MPU3HAKH O0BEKTa
4. K guciy 1OKyMEHTOB, IPEACTABILIIOMMX c000i MHPOPMATHOHHYIO MOJIEINE YIPABICHAS TOCYAapPCTBOM, MOXKHO OTHECTH:
a Koncrurynuto PO
b CIHCOK JienyTatoB locynapcTBeHHON [IyMbl
c Poccuiickuil cnoBaph NONIUTHYECKUX TEPMUHOB
d cxemy Kpems
5. B unopMaimoHHO# MOIeNH )KUIOT0 I0Ma, MPEICTaBICHHOM B BUe YepTexa (0OIni BUT), OTPaXKAeTCs ero:
a IUTOTHOCTB
b CTOMMOCTh
c CTPYKTYpa
d. HA/IEKHOCTD
6. opmanuzanus - 3T0
a IpoIecC TTOCTPOCHUS MOJIETH Ha ()OPMAIIBHOM SI3BIKE
b MpeJCTaBICHUE MOJIENH B BUIE (HOpMyIbI
c CO3JJaHUE KOMITBIOTEPHOI MOJENH 00BeKTa
d. MIPOIIECC CO3MaHMs MaTepHAIBHON MOIEenN 00beKTa
7. Ilpu omucaHUM OTHOLICHUI MEXTy 3JIEMEHTaMH CUCTEMBI YI00HEe BCETro UCIOIB30BaTh HHYOPMAIIHOHHYIO MOJICITh
CIIC/TyIOIIETO BU/IA!
MaTeMaTHYECKYIO
TaOJIUIHYIO
rpaduyuecKyro
TEKCTOBYIO
HpH CO3JJaHUH UTPYIIEYHOTO KOPaOIIs Uil peOCHKA TPeX JIeT CYIIeCTBEHHBIM SBIICTCS:
BHEUIHUH BUJ
pasmep
TOYHOCTh JeTael
Marepuan

HepapxuuecKoin

TaOJIUIHOM
MaTeMaTH4eCKOH
CJIOBECHOM

0. OcHOBOI MOAETMPOBAHUS SIBIISETCS

SePTPOR0 TR 0R0 TR

a. mporecce mepenadn MHGOPMAIH

b. KOMMYHHKaTUBHBIN IpoLIecC

c. MPOIIECC B3AUMOJICUCTBHUS JIFOAEH

d. nporiecc GpopMaIH3anuu

11. KomnbroTepHas IMUTallMOHHAS MOAEIb saepHoro B3peiBa HE nossomser:
a. IIPOBECTH HATYpPHOE MCCIIEIOBAaHUE MPOLIECCOB

b. obecreunTh 0€30IacHOCTh HCCIIe0OBaTENeH

c. YMEHBIIUTh CTOMMOCTH UCCIIEIOBAHUS

d. COXPaHUTb HKOJIOTHIO OKPYXKAIOLIEH cpelibl

12. B nHpOpMannoHHOI MOJIeTH KOMIBIOTEPA, IIPEICTABICHHON B BUIE CXEMBI OTPaXKaeTcsl ero:
a. pasmep

b. BEC

c. LBET

d. CTPYKTYypa

13. K unciy cambIx epBBIX rpadiueckux HHYOPMAIIMOHHBIX MOJIeTIeH CIIeyeT OTHECTH:
a. KHUTU C WLTIOCTPALUAMUI

. @aiinoBas cucTeMa NepCOHANIBHOTO0 KOMITBIOTEpa HanboJIee aeKBaTHO MOXKET OBITh OIMCAHA B BHIE MOJEIHU CICIYIOLICTO BH/A:




KapThl MOBEPXHOCTU 3eMIH
HacKaJbHbIE POCIIUCH
IIEpKOBHBIE HKOHBI
14. B nnpopMannoHHON MOAETH aBTOMOOMIIS, IPEICTABICHHON B BH/E AETCKOI UTPYIIKH, OTPaXKaeTCs ero:
CTPYKTypa
LBET
c. IUTOTHOCTB
d. dopma
15. Mojaens uenoBeka B BUje A€TCKOM KyKJIbI CO3JaHa C IETb0:
a. TIPOTaKI
UTPBI
c. yHpaBlIeHUs
d. PEKITaMBbI
16. MndopmarmonHoit Monensio o0bekTa HEJIB3S] cunraTh onmcanne 00beKTa-OpuriHHANA!
a. HE OTpakarolliee MPU3HAKOB 00BEKTa-OpUTHHANIA
C MOMOIIBI0 MATEMATHYECKUX (OPMYIT
Ha €CTECTBEHHOM SI3BIKE
Ha ()OPMABHOM SI3BIKE
. MatemaTudeckast MoJielb OOBEKTA - 3TO OMUCAaHHE OOBEKTa-OpUTHHATA B BUJE:
TaOJHIIBI
bopmyn
TEKCTa
pHCYHKa
. K mH(bOpMaMOHHBIM MOJIETISIM, OIIMCHIBAIOIINM OPTaHU3AIMI0 YaeOHOTO Iporecca B KOJUTEIKe, MO>KHO OTHECTH:
MepeueHb HATJLIHBIX Y4eOHBIX OCoOmit
CIIMCOK CTYIEHTOB
nepedeHb y4eOHUKOB
pacnucaHue 3aHATUN
. C momousto mMuTarorHoro moaenuposanus HEJIb3S usyuats:
MHQIIALMOHHBIE MIPOLECCH] B MTPOMBIIUICHHO-9KOHOMUYECKUX CUCTEMax
TPaeKTOPHUIO IBIDKCHUS IUIAHET U KOCMHYECKUX Kopabiei
TETJIOBBIE ITPOIIECCHI, IIPOTEKAIOMNE B TEXHUUECKUX CHCTeMax
IIPOLIECCHI NICUXOJIOIMUECKOT0 B3aUMOIECUCTBUS JIIOIEH
. Ilpu onucanun TpaeKTOPUH ABMKEHUSI 00beKTa ((PU3NUECKOTO Tela) yAoOHee BCErO UCIIONB30BAaTh:
TEKCTOBYIO MH()OPMAIMOHHYIO MOIETh
MaTeMaTHYECKyI0 HH(POPMAIMOHHYIO MOJETb
rpaduyeckyro HHGOPMALMOHHYIO MOJEIb
TabIMIHYI0 MHOOPMAIIOHHYIO MOJIENb
. Beibepurte 105xHOE BBICKa3bIBaHHE:!
00BEKT MOXKET CIYXXKHTh MOJENBIO JPYroro o0beKTa, €CIM OH OTPAaXKaeT ero CyIIECTBEHHBIC NMPU3HAKU
HET CTPOTUX MPaBUII MIOCTPOECHUSI MOAEIH
MOJIETIb COAEPKHUT CTOIBKO e MH(OPMAIHH, CKOJIBKO M MOJACIHUPYEMbIH 00BeKT
IPU pEeUIeHNH KOHKPETHOH 3aaui MOJENh MOXET OKa3aThCs MOJIE3HBIM HHCTPYMEHTOM
2. [TonsiTHE MOZEITM UMEET CMBICIT TIPY HAIMYUH (BBIOEpUTE HanboJiee MOHBIN OTBET):
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a. KEJTaHUsI COXPaHUTH HH(POPMAIHIO 00 00BEKTe
b LEeTN MOAETHPOBAHUS U MOJEIHPYEMOr0 OOBEKTa
c. MOJICJIUPYIOLIETO CYObEeKTa U MOJAEIUPYEMOT0 00beKTa
d. MOJIEJIPYIOIIETO CYOBEeKTa, eI MOJACIUPOBAHUS U MOJACIUPYEMOTo 0OBEKTa
23. Ilpu3HaHue IpH3HAaKa 00BEKTa CYIIECTBEHHBIM IIPH TOCTPOSHHUH €r0 HH(POPMAIMOHHOI MOJIETIH 3aBUCHT OT:
a. pa3Mepa oOBeKTa
LEeTH MOAEIUPOBAHUSL
c. CTOMMOCTH 00BEKTa
d. 9HCiIa IPU3HAKOB
24. NnpopMavoHHOM MOJENBIO YAaCTH 36MHOM TOBEPXHOCTH SIBIISICTCSA:
a. KapTa MECTHOCTH
PHCYHOK J0Ma
c. cXeMa MeTpo
d. OIUCaHUE AepeBa
25. TabnuuHas nH(GOPMAIIOHHAS MOJICTIH TIPEICTABISIET COOO0I OIMHUCaHIe OOBEKTa B BUIE:
a. CHCTEeMbI MaTeMaTHYECKUX (POpMyIT
b. MOCJIEI0BATEIBHOCTH MPEAT0KEHUI Ha eCTECTBEHHOM SI3bIKE
c. COBOKYITHOCTH 3HaHHMH, pa3MeliaeMbIX B TaOJMIe
d rpaduKoB, YepTeHKEH, PUCYHKOB

26. B unopMaIimoHHON MOENN aBTOMOOUIIS, IPECTAaBICHHON B BUIEe OMHICAHMs: "TI0 JOpoTre, Kak BeTep, IpoMUacs TUMy3HH"
OTpaXkaeTcs ero:

a. IBET

b. CKOPOCTh

c. CTPYKTYpa




d. IUIOTHOCTh
27. K 4ucily MaTeMaTuyecKux MojieIeld OTHOCUTCS:

a. MOJHULEHCKUI TPOTOKOI

b. WHCTPYKIHS IO cOOpKe MeOenmu

c. IpaBUia JOPOXKHOTO ABUKEHHS

d. (opMysna BHIYUCICHHS! KOPHEH KBaJpaTHOTO ypaBHEHUs
28. IlepeueHs CTpaH MHpA - 3TO NHPOPMAITHOHHAS MOJIEITB:

a. HOJIUTHYECKOTO YCTPOMCTBA MHUpa

b. HKOHOMHUECKOTO YCTPOHCTBa MHUpa

c. YCTpOMCTBa IJIAaHETHI 3eMIIsS

d. HAIMOHAJIBHOTO COCTaBa YeIOBEUECTBA

29. PucyHKu. KapThl, YEPTEKH, IUArPAMMBI, CXEMBI, TpPaQUKH MPEACTABISIOT COO0N MOAEH CIEIYIOIIEro BUA:
a. uepapxuieckue NHYOPMaLHOHHBIC

b. MareMaTuueckue MHPOPMAIMOHHbIE
c. TabaU9IHBIe HHPOPMALUOHHEIE
d. rpaduydeckue HHPOPMAMOHHBIC

30. Ommcanue riI00aIbEHOM KOMHLIOTepHOﬁ CCTH I/IHTepHCT B BUAC CHUCTCMbI B3aMMOCBA3aHHBIX CEPBEPOB CJICAYCT paCCMAaTPUBATh
Kak:

a. HATYPHYIO MOJCIIb

b. TaOJUYHYIO MOJICINTh

c. MaTEeMaTHYECKYI0 MOJIETh

d. CETEeBYI0 MOJEIb

31. B nepapxu4eckoil HH(POPMAIIMOHHON MOJEIH 0OBEKTHI MOPA3ACIAIOTCS Ha:

a. KIIaCCBHI

b. TPYIIIIBI

c. YPOBHHU

d. OTPSIBI

32. I'pacer MOTyT OBITH IPEICTABICHEI B BUJIE:

a. KyCTOB

b. CTOJIOLIOB

c. JIepEBBEB

d. CTPOK

33. Yro Takoe uHPOpPMAITMOHHAS MOJIENH?

a. 3TO BBIpaKCHHAS C MOMOIIBI0 3HAKOB BepOasibHasi MOJIEIb, IIPEICTABICHHAS COTNIACHO OIPEACICHHBIM IIPaBUIaM U
MaKCHMAJIFHO TOYHO TIePEealoIas CyIeCTBEHHBIE CBOMCTBA HCCIEIyeMOro 00OBEKTa.

b. OT0 mpeacTaBlIeHHAs HA KOMITbIoTepe HHpopManus od obpasue.

c. OT0 pensiuoHHas 0a3a MTaHHBIX, OTPAXKAIOIAsl CBA3M MEXKIY 4YacTsMH 00pasma.

d. COBOKYITHOCTh Bceil HHpOpManuu 00 n3ydaeMoM OOBEKTe, Iporiecce, SBICHHN.

34. Yo Takoe MaTeMaTH4YeCKasi MOJIENb?

a. Oro mobas Gpopmyna.

b. OTO 3HAKOBAs MOJIENb, TOCTPOCHHAS C MIOMOIIBI0 (POPMAIBHOTO S3bIKAa HaJ KOHEYHBIM an(aBUTOM, B KOTOPOIi
HCTIONIB3YIOTCS MAaTEMATHYECKAE METO/IBL.

c. Oto mobas cucteMa ypaBHEHHIA.

d. DTO reOMETPUYECKOEe IMOCTPOCHHE, OTPAXKAOIIee CBOWCTBA H3y4aeMOro SIBICHUS.

35. Ilox MOJENBIO TOHUMAKOT:

a. 00pa3 peassHOr0 00BEKTa, MPEAMETa, SBICHHS, OTPAXKAIONINI BCE CYIIECTBEHHBIC MJIS JAHHOTO MCCIEIOBAHUS CBONCTBA.
b. TOYHYIO KOIHIO U3y4aeMOoro OOBeKTa.

c. 0o0pa3 peaspHOro 0OBEKTa, MPEMETa, SBICHHSA, OTPAXKAIOMINI BCE CBOHCTBA HCCIEIYyeMOro 00BEKTa.
d. HEKOTOpoe Too0Me 00BEeKTa, XOTs ObI OTAAIEHHO HAIIOMUHAIOIIEE HCCIIEIYEMBIH OOBEKT.

36. Uro Takoe BepOabHas MOJEINb?

a. DTO TEKCTOBask MOJIENb, MOCTPOCHHAS CPEACTBAMH €CTECTBEHHOTO S3bIKA IO OIPEACICHHBIM IIPaBUIIaM.
b. OTO0 MozeINb, KoTopast 00s3aTeNIbHO TPeOyeT IOMOIHUTEIFHOTO OIMCAHUS Ha €CTECTBEHHOM S3BIKE.
c. OT0 HeKas pedeBast aOCTPaKITHA.

d. DT0 MOJIENb, BOZHUKAIOIIAS B MBICISX BO BpeMsl OOILEHHS.

37. Yto Takoe oOpaser B MOJACITHPOBAHUH?

a. DTO TOPANOK MCCIENOBaHUS, KOTOPOTO HY)KHO IPHICPKUBATECS MIPU MOJCITHPOBAHHH.

b. OT0 00BEKT, MpoIecC, SBICHUE, AT KOTOPOTO CTPOUTCS MOJEIb, M KOTOPBIA TpeOyeT M3ydeHHsI.

c. OTO 00BEKT, MPOIIECC, SBJICHUE, CIYKAILEe OCHOBOW JJIS TIOCTPOCHUS TCOPHUH.

d. OTO aNropuTM MOCTPOCHUS MOJIEITH.

38. Kakoe BpICKa3bIBaHHE HanOO0JIeE TOYHO OTPENENSET MOHITHE «MOJIEIBY:

a. TOYHAsl KOIHS OpPUTHHANA;

b. OpHTHHAI B MHHHATIOPE;

c. 00pa3 opurrHasia ¢ HauboJee MPUCYIIUMHI €My CBOWCTBaMH;

d. HavaJIbHBIN 3aMbIces Oymymero oobexra?

39. KomnpoTepHOE MOJICTUPOBAHUE — ATO:

a. TIPOLIECC TIOCTPOCHHUS MOJETH KOMIBIOTEPHBIMH CPEJCTBAMH;

b. MPOLIECC MCCIICAOBAHNUS 00BEKTa C IOMOIIBIO €0 KOMITBIOTEPHOH MOJEINH;

C. IMOCTPOCHUEC MOJCIHU Ha DKPAHE KOMIIBIOTEPA,




d. peleHre KOHKPETHOH 3aJauu ¢ TIOMOLIBI0 KOMIBIOTEPA.
40. Bep6anbHON MOJIENBIO SIBIISIETCS:

a. MaKeT 3/1aHUs;
b. COOpPHHK TIPaBHUJI JOPOKHOTO JBIDKCHHUS;

c. (opMysa 3aKOHa BCEMUPHOTO TATOTCHUS;

d. 0a3a TaHHBIX TOBapOB Ha CKIAJE.

41. MareMaTHueCKOI MOAETIBIO SIBIISETCS:

a. MaKeT 3/1aHHs;

b. COOPHUK IPaBWII JOPOXKHOTO JABMXKCHUS;

c. ¢dopMyna 3aKoHa BCEMHUPHOTO TATOTEHHS;

d. 0a3a JaHHBIX TOBApOB Ha CKIAJe.

42. InopMaIinoHHOI MOJIENBIO HE SIBIISETCS:

a. MaKeT 3aHHS;

b. COOPHUK TIPaBWJI JIOPOKHOTO JIBUKCHUS;

c. ¢dopmMyna 3aKOHa BCEMUPHOTO TATOTEHHUS;

d. 0a3a JaHHBIX TOBApOB Ha CKIIAJIE.

43. IlocnenoBaTenbHOCTD ITANOB MOAEIUPOBAHUS:

a. IeTTb, 0OBEKT, MOJEINb, METO, JITOPUTM, IIPOTpaMMa, IKCIICPUMEHT, aHAJIN3, YyTOUHECHNUE;
b. LeJb, MOJIENb, OOBEKT, aJITOPUTM, IPOrpaMMa, IKCIIEPUMEHT, YTOUHEHHE BBIOOpa 0OBEKTa,;
c. 00BEKT, eI, MOAEINb, 3KCIEPUMEHT, IPOrpaMMa, aHallN3, TECTUPOBAHMUE;

d. 00BEKT, MOZENb, [1eJIb, AITOPUTM, METOJI, IPOTPAMMa, IKCIIEPUMEHT.

44. KoMIIbIOTEpHBII SKCIEPUMEHT — 3TO:

a. peleHne 3a/1aul Ha KOMITBIOTEPE;

b. HCCIIEJOBAaHNE MOJICTH C IOMOIIBIO KOMITBIOTEPHON TPOTPaMMBI;

c. MOJKIIIOYEHHE KOMIIBIOTEpa Al 00paboTKN (PU3NIECKHX SKCIIEPHMEHTOB;

d. aBTOMATH3UPOBAHHOE YIpaBieHUE (PU3MYECKUM HKCIIEPUMEHTOM.

45. Mogenb cBOOOJHOTO MaJICHUsS TENa B CPEIE C TPEHUEM:

a. Ta = mg - kV, m — macca, a — yckopeHne, V — CKOPOCTb, K — KO3 DHIIHCHT;

b. Ta = mg - kX, T — Macca, a — ycKopeHue, X — nepeMelieHne, k — KodQpuIreHT;

c. Ta = mg - KP, T — Macca, a — yckopenue, P — naBnenue, kK — ko3 duuneHt;

d. Tta = mg - kR, m — macca, a — yckopenue, R — miotHOCTE, K — KO3 PHITHEHT.

46. Mozens IBIDKCHHUS TeJla, OPOIIEHHOTO IO/ YTIIOM K TOPH30HTY B CHCTEME KOOPANHAT, B KOTOPOIT OCh X HalpaBJIeHa 10
TOPHU30HTY, Y — BEPTUKAJIBHO BBEPX:

a. tax = -kVX, tay = mg - kVy, VOx = VacosA, VOy = VosinA, rae ax, ay, Vx, Vy —
HPOEKIUH YCKOPEHHS U CKOPOCTH, T — Macca, A — yron OpocaHusi;

b. tax =mg - kVx, Tay = mg - kVy, VOx = V0cosA, VOy = KosinA, rze ax, ay, Vx, Vy —
HPOCKIUH YCKOPEHHS K CKOPOCTH, T — Macca, A —yroJ OpocaHus;

c. Ttax = mg - kVx, tay = ~kVy, VOx = VOcosA, VOy = VosinA, rue ax, ay, Vx, Vy —
TPOCKIIMH YCKOPEHHSI B CKOPOCTH, T — Macca, A — yros Opocanwus;

d. Tax =mg - kVx, may = mg - kVy, Kfe=Kosin/4, VOy=VO0cosA, rae ax, ay, Vx, Vy —

MPOCKIUH YCKOPEHHS M CKOPOCTH, T — Macca, A — yroix OpocaHusl.

47. JluckpeTHast MOJIENIb YUCICHHOCTH TIOMYJISIIUH, 3aBUCSINEH B OCHOBHOM OT YHUCTOW CKOPOCTH BOCIIPOHM3BOCTBA (MOJIEIb
HEOTPaHUUYEHHOTO POCTa, 6€3 ydeTa BHYTPHUBHIOBON KOHKYPEHIUH, R — CKOPOCTh BOCTIPOM3BOJICTBA):

a. Nt+1=R Nt

b. Nt= R Nt+1

c. Nt+1= RNt+ R Nt+1

d. Nt+1=R Nt/(1+(a Nt)

48. JluckpeTHast MOJIeNIb POCTa MOMYJISILIUH, OrpaHUYEHHAs! BHYTPUBHOBOM KOHKYpeHIneH (R — ckopocTh BOCIIPON3BOACTBA, 2, b -
K03(QUIIHECHTHI):

a. Nt+1=R Nt

b. Nt,= R Nt+1

c. Nt+1= RN,+ R Nt+1

d. Nt+1=R Nt/(1+(a Nt)b

49. Monenb MeKBUI0BOI KOHKYPEHILINU «XUIIHUK — xKepTBa» (N1, 1, a — YHCIEHHOCTh, CKOPOCTh POCTa M KOAPPHULIUEHT
CMEPTHOCTH TIOIYJISIIUY >KePTBBI; N2, b,  — YHCIEeHHOCTh, 3 (EKTUBHOCTh HOOBIYHN U KOIP(UIIMEHT CMEPTHOCTH TIOIMYIISIUH

XUITHUKA):

a. d Nt /dt=rN1 — aN1IN2, dN2/dt = bN1 - qN2;

b. d Nt /dt=rN1 — aN1IN2, , dN2/dt = abNIN2 - qN2;

c. d Nt /dt=rN1(N1- N2- aN2), dN2/dt = aN2 (N2 - Nt - gN1);

d. d Nt /dt=rN1 - aN2, , dN2/dt = bN1 - qN2.

50. B umuranuonHoi moaenu «Kuzub» (/1. Konseit) koauuecTBO cTalimoHapHBIX KOHPUTYpaLuii:
a. 2;

b. 3;

c. 4;

d. 6outee 10.

51. KoMIproTepHast MOJIEITh «O4epelby He MOXKET OBITh IPUMEHEHA [Tl ONITUMH3AIINH B CICTYIONINX 33]a9aX:
a. 00CITy’)KHBaHHE B MaraswHe,

b. TenedoHHasT CTAHIIMS,




c. KOMITBIOTEpHAs CETh C BBLACICHHBIM CEPBEPOM;

d. CIIOPTHUBHBIE COPEBHOBAHUS 110 Oery.

52. IlycTp aBTOOYCH ABHTAOTCA ¢ HHTEpBanoM B 10 MuayT. KakoBo cpemHee BpeMs 0KHIaHHS TPAHCIIOPTa HA OCTAHOBKE IIPH
HAJIMYUU OJJHOTO MapIIpyTa:

a. 10 mumH;

b. 0 MuH;

c. 5 muH;

d. HE OIPENEIICHO

BOHpOCBI JUIA CO6€CCI[OB3.HI/I$I Ha 3a4€TC

KoHTposbHbIE BOIIPOCH K pa3aenam

Paznen 1. OcHOBHBIC IOHATHS TEOPUH MOACIUPOBAHUSI.

KoHTpobHbIE BOIIPOCH K pa3aery

MonenupoBaHie Kak METOJ Hay4yHOro IO3HaHUSI.

MeTto1bl TOCTPOEHUS MOJETEH.

[IpuHIMITBI CUCTEMHOTO MOAX0/1a B MOJEIIUPOBAHUN CHUCTEM.

IMocTpoerne Monenel uaeHTHGUKAITNT

PerpeccnoHHbIi ¥ TOMCKOBBIE METObI

OO0mias xapakTepucThKa MpoOIeMbl MOJECIUPOBAHUS CUCTEM. ...

MaremaTnueckrue cXeMbl MOJECTUPOBAHUS CHCTEM.

BosMmoxxkHOCTH ¥ 9()(HEKTUBHOCTH MOJIEIIMPOBAHHS CHCTEM Ha BBHIYHCIUTENHHBIX MaIlnHAX
MogenupoBaHue HEPapXUUECKUX CUCTEM Ha OCHOBE METOJOB PELIAIOIIMX MATPHIl U aHAJIn3a HepapXuit

e AR

Pazgen 2. @opmanuzarus nporeccoB GyHKINOHHPOBAHHS CUCTEM.

KoHTpombHbIE BONIPOCHI K pa3ieny

dopMmanuzanus U aNrOpUTMHA3AIMS TIPOIECCOB (PYHKIIMOHUPOBAHUS CHCTEM.
Meroauka pa3pabOTKK M MAIIMHHOM peaan3alii MOAENeH CHCTeM
INocTpoenre KOHLENTYalbHBIX MOAENEHl cucTeM U UX (opmamu3aius
ITonyyenue n MHTEpHpeTanus: pe3yabTaTOB MOJAEIUPOBAHHS CHCTEM
MHOTOKpHTEpHATIBEHBII BEIOOP B HEUETKHX CUTYAIHAX

VW =

Pazznen 3. ImutanmoHHOE MOJIETUPOBAaHHE HH(POPMAIIMOHHBIX CHCTEM.

KoHTpoJIbHBIE BOIIPOCHI K pa3zeny

VimurannoHHOE MOAETHpOBaHNE MH()OPMAIMOHHEIX CHCTEM

HpI/IEMbI IMOCTPOCHUS U SKCIUTyaTallid UMUTALIMOHHBIX MO,HCJ'ICPI. SI3BIKM M CUCTEMBI HUMUTAITAOHHOI'O MOACIUPOBAHUA
MopenupoBaHUE B YCIOBHAX CTOXAaCTHYECKON HEONPEICIICHHOCTH

OCo0EHHOCTH MOJIEJIeH, HCIOMB3YIOIUX NMUATAIIMOHHBIA TOIXOI.

MogenupoBaHrue CHUCTEM MacCOBOTO OOCTY)KHBAHHUSL.

NARE I N

Paznen 4. Cratuctudyeckoe MoaenupoBanue cucreM Ha OBM
KoHTposbHBIE BOIIPOCHI K pa3aeiy

CratucTudeckoe MoJenupoBanue cucteM Ha OBM.

MogenupoBanue o cxeMe MapKOBCKUX CIIy4aiHBIX IIPOLIECCOB.

KommonenTs! si3pika Visual Basic.

OcobOeHHOCTH (DUKCAINH M CTaTHCTHYECCKOW 00pabOTKH pe3yibTaTOB MOJCIUPOBAaHMS cucTeM Ha DBM.
KommonenTs! s3p1ka Visual Basic.

VW =

BapuanTsl 3a1aHuii K 1a00paTOpHBIM padoTaM.

1. B xacce npeaBapHTEILHON IPOAAKH JKEJIC3HOLOPOKHBIX OUIETOB paboTaeT 0JHa Kacca, KOTopas 0OCIyKHBAET OJHOTO
4eJoBeKa B cpeJHeM 3a 4 MUHYTHI. IHTEeHCHBHOCTB IPUX0/Ia KIMEHTOB COCTaBNIAET 25 uenoBek B yac. [ToTok knueHToB
IIPOCTENIINH, a B ClIydae 3aHATOCTU Kacchl KIMEeHT nokuaaer CMO.

a) Haiit BeposTHOCTP OTKa3a B 00CITYy)KUBAHUN, OTHOCHTEIBHYIO U a0COIOTHYIO 3arpyxkenHocts CMO.

6) CKoJIbKO Kacc TOMHKHO paboTaTh OMHOBPEMEHHO, YTOOBI 13 KaxkAbIX 100 npuiemmx KIMEeHTOB ObII0 ObI 00CIyKEHO HE MeHee
95. Haiitu a1 3TOTO Cllydast Tak)ke€ OTHOCHTENBHYIO U a0COMIOTHYIO 3arpyxeHHocts CMO.

2. B mapukmaxepckoif paboTaroT 3 MacTepa-napruKMaxepa, Kakablii U3 KOTOPBIX Ha OOCTY)KHBaHHE OHOTO KIMEHTA 3aTPAadynBacT B
cpenHeM 15 MuHYT. IHTEHCHBHOCTH IPUXO0Aa KINEHTOB cocTaBisieT 20 gernoBek B dac. [I0TOK KIMEHTOB MPOCTEHIIHA.

a) HaiiT BepoATHOCTB OTKa3a B 0OCITY)KUBAaHUH, OTHOCUTEIBHYIO U aOCOOTHYIO 3arpykeHHocTh CMO, cpefHee YHCiIo 3aHAThIX
MapHKMaxepoB, CIIH B CIydae 3aHATOCTH BCEX MAPHUKMAaXepOB KIHEHT yXOIUT B IPYTI'yIO TTAPHKMaXEPCKYIO.

6) ITocne Toro, Kak MOTOK MPUX0/(a KIMEHTOB CHU3MIICA 10 6 YeIOBEK B Uac, 2 MacTepa 3aKOHYIIN CBOO paboTty. Haiftu s atoro
ciIy4asi BEpOSITHOCTb OTKa3a B 00CIY)KHUBAaHHH, OTHOCUTEIBHYIO M a0CONIIOTHYIO 3arpy:keHHOCTh CMO, eciu apyrue ycuoBus




00CITY’KUBaHUS HE U3MEHUIIUC.

3. Ha tenedoHHO#t cripaBo4HOIT 0 MHOTOKaHaNBHOMY HOMeEpY «09» paboTaloT NATh TENEe(OHNCTOK-0IIEPATOPOB, KaXkaast U3
KOTOPHBIX Ha OJIHY CIIPaBKYy-OTBET 3aTPaunBacT B CpeaHeM 1,5 MUHYTHL. 3a ouH Yac B cpexHeM noctynaeT 120 3asBok Ha
HOJTy9IEeHUE CIIPABKH.

a) Haiitu BeposTHOCTB OTKa3a B 0OCITYy)KUBaHUU, OTHOCUTENBHYIO U a0COMOT HYI0 3arpyxeHHocts CMO, cpeiHee YHuciIo 3aHsThIX
OIepaToOpPOB, €CIIU MOTOK 3asBOK MIPOCTEHUIIN, a B CITydae 3aHATOCTH BCEX ONEPATOPOB KIUEHT nmokuaaeT CMO.

0) CKOJIBKO OTIepaTopoB JOKHO PabOTaTh OJHOBPEMEHHO, YTOOBI M3 KaxabIX 100 MOCTYyNUBIINX 3asSBOK HE 00CITY)KEHHBIMHU
OCTaBaJKCh He Ooree 57

4. B Coepbanke Ha mpreMe KOMMYHAIBHBIX IUIaTeXel paboTaroT Tpu Kaccupa-orneparopa. CpetHee BpeMst 3aHATOCTH OlepaTopa
Ha 00CITy’)KUBaHHE OJJHOTO KIMEHTA COCTAaBIAECT 6 MUHYT. 3a OJMH Jac B OaHK MPUXOIUT B CPETHEM 25 TIIATENBITHKOB.

a) HaliTi BepoATHOCTB OTKa3a B OOCITY’KUBAHUH, OTHOCUTEIBHYIO U a0COIOTHYIO 3arpykeHHOcTs CMO, cpemHee YrciIo 3aHAThIX
KacCHpPOB, €CIIM MOTOK KJIMEHTOB MPOCTEHIIINIA, a B CIydae 3aHATOCTH BceX KacCupoB KiIueHT nokunaer CMO.

6) CKOJIbKO KacCHPOB JOJDKHO padoTaTh OJHOBPEMEHHO, YTOOBI M3 Kax/bIX 100 MpUIIeanX KINEHTOB ObIIO ObI 00CITY)XEHO HE
MmeHee 857

5. B myHKTe HHCTPYMEHTAIBHOTO KOHTPOJIS aBTOMOOUIIEH 4 cTeHa A TeXOCMOTpa aBToMobmieil. CpenHee BpeMst ocMOTpa
OJJHOTO aBTOMOOMIISI cocTaBisAeT 12 MUHYT. FIHTEHCMBHOCTB OCTYIICHHS! aBTOMOOMIIEH Ha TeXOCMOTp cocTtasisieT 20
aBTOMOOMIIEH B ac. [I0TOK MOCTYIIICHUS TPOCTEHIIHIA.

a) HaliTi BepoATHOCTB OTKa3a B OOCITY’KUBaHUH, OTHOCUTEIBHYIO U a0COIIOTHYIO 3arpykeHHocTs CMO, cpemHee YnuciIo 3aHATHIX
CTEH/I0B, €CITH IOTOK MOCTYMAOIIUX Ha OCMOTP aBTOMOOMIIEH MpOoCTeHImiA, a B ClIydae 3aHATOCTU BCEX CTEHJIOB IOCTYHAOIIHe
aBroMoOm nokugaor CMO.

6) CKOJIBKO CTEHJIOB JIOJDKHO paboTaTh OAHOBPEMEHHO, YTOOBI N3 KaXIbIX 50 OCTYMHUBIINX aBTOMOOHIICH HE 00CITy)KEHHBIMH
OCTaBaJHCh He Ooree 67

6. Ha cknazne kpyriocyroyHo paboraeT 1 aBTONorpy3umK, KOTOPBIH 3arpyxaeT rpy30Boii aBToMOOMIIb 32 30 MUHYT.
VHTEeHCHBHOCTH MTOCTYIUICHHUS aBTOMOOMIIEH Ha IOTPY3KY COCTaBIsIeT 36 aBToMOOMIIeH B cyTKH. HaliT BeposSTHOCTH TOTO, UTO
aBTOTIOTPY34HK 3aHAT, CPEJHEE YHCIIO aBTOMOOMIIEH 1TOJ] TOrPY3KOH M B OYEPEH, CPEIHIO JUIMHY OYepe i, CpelHee BpeMs
npeObIBaHMS IPY30BHKA Ha CKJIaJie, CpeiHee BpeMst TpeObIBaHus IPy30BHKa B ouepeau. IloTok aB~TomMoOunelt mpocTeiimid, a B
CITy4ae 3aHSTOCTH aBTOIOIPY3UHKa IPY30BUK CTAHO "BUTCS B OUEPEb.

7. B myHKTE TIpueMa 3aroTOBKH CBHIPhsl pallioTpeOcoro3a paboTaeT OAMH MPU "eMIIUK, KOTOPBIH 00CTYy>KUBAET MOCTYITAIOIITIX
KIHMEeHTOB U B TeueHue 40% pabodero BpeMeHH cBOOOIeH. IHTEHCUBHOCTB MOCTYIICHUS KITHEHTOB COCTABIISIET B CpeAHeM |
kaueHT 3a 20 MuHyT. HaiiTu BeposiTHOCTB TOro, YTO MPUEMIIMK 3aHST, CPEJHEE YHCIIO KIMEHTOB y IPHEMILUKA U B OUepeH,
CpPeHION [UTHHY OYepe.H, CpeJHee BpeMs IPeOBIBaHMS KIIMEHTA B IyHKTE TIpHeMa, CpetHee BpeMs IpeObIBaHNs KIIMCHTA B
ouepesy. II0TOK KIMEHTOB POCTEHIINH, a B CITydae 3aHATOCTH IIPUEMIINKA KJIMEHT CTAHOBHUTCS B OYEPEIb.

8. Ha cTtanmnuu MeTpornonuTeHa paboTaeT o/lHa Kacca 110 IIpojiake BXOAHBIX 6uneToB. B Teuenue 20% pabodero BpeMeHU Kacca He
3aHsTa. Kaccup npousBogut npojaxy Oumiera naccaxupy Metpo B cpenHeM 3a 0,25 mun. HaliTu BEpoSTHOCTB TOTO, 4TO Kaccup
3aHAT, CpeTHEE YHCIIO TACCAXKUPOB y KacCH M B OYEPEH, Cpe "HIOIO JUITMHY OdepeiH, CpeiHee BpeMst IpeOBIBaHNS TACCAKHUPA Y
Kacchl, cpefHee BpeMs IpeObIBaHUs Maccaxupa B ouepeau. [IoTok maccaxxupoB npo—cTeimid, a B ciIydae 3aHATOCTU Kaccupa
HaccaKup CTAHOBUTCS B OYEPEIb.

9, B 6ubnmoTeke Ha mpreMe-BhIIade KHAUT YATATEIAM paboTaeT oauH OnbimoTe—kapb. bubnnorekaps oOcmyxuBaeT B cpegHeM 16
ymraTenei B 9ac. 3a 8 yacoBoil pabo—unii JeHs OMOIMOTEKY TocemmaeT B cpegaeM 80 unTaTenel, Kax bl U3 KOTOPBIX IOCTe
MIOJTy4eHHsI KHUT U3 OMONnoTeku yxonuT. HailTu BeposSTHOCTB TOTO, UTO OUOIMOTEKaph 3aHAT, CpeIHEe YUCIIO YnTaTeIen y
OubnnoTeKaps ¥ B OYEpE/IH, CPEHIO IMHY OYEpe/in, CPEJHEE BpeMsl TPeObIBaHUS YNTATENS B ONOINOTEKE, CpeiHee BpeMs
npeOBIBaHMA YNTATEN B odepeau. IIoTok unraTeneii mpocTel MIHii, a B CIIydae 3aHATOCTH OMOIMOTEKAPS YUTATENIb CTAHOBUTCSA B
ouepeib.

10. Llex pabGoTaer KpyriocyroyHo. B craHouHOM mapke 1iexa 3a CyTKH B cpefiHeM 3 cTaHKa TpeOytoT HacTpoiiku. HenactpoeHHbIH
CTaHOK BBIyCKaeT Opak, Ho3ToMy paboTaTh He JOIDKEH. B 1iexe ofiiH ciecapb — HaJIQIIUK, KOTOPOMY JJIsI HACTPOWKH OTHOTO
cTaHKa TpebyeTcs B cperHeM 6 gacoB. CuuTaeM, 4To BO BpeMeHH TpeOOBaHMS HA JIaJKH MPEACTABIAIOT cO00H MpOoCTeHIIHiA TOTOK
coObITHIA.

a) CKOJIBKO B II€X€ B CPEJIHEM HEHACTPOCHHBIX CTaHKOB? 0) CKOJIBKO BPEMEHH B CPEAHEM KaXKIbIi HEHACTPOCHHBIN CTAHOK
HaXOIWTCS B HepaboueM cocTostHnH? B) Kakoi B cpeHeM MpOLeHT pabodero BpeMeHH ciiecapsi-HajlaJuiKa 3aHIMaeT HaCcTpoiika
CTaHKOB?

B 3amagax 11-20 mis HekoTopoit onHokaHaapHOH CMO 3amaHBI mapaMeTphl HOTOKA 3asiBOK Ha 0OCITy)KHBaHUE U TTapaMeTphI
MIOTOKA 00CITyKeHHBIX 3a1BOK. Onpenenuts nokaszarenn 3ddexruBHOCTH padoTel CMO: OTHOCHTEIBHYIO U a0COIOTHYIO
MIPOIYCKHYIO CHOCOOHOCTH, BEPOSITHOCT 0TKa3a B 0OCITy)KUBAHNH, €CJIM TIOTOK 3aBOK MPOCTEHIINiL, a B ciydyae 3anaToctd CMO
3asBKa MOKHJAET CUCTEMY U HE OOCITY>KHMBACTCH.

B 3amagax 21-30 ms HekoTopoit MHOTOKaHATEHONH CMO 3a1aHBI KOJIMYECTBO KaHAIOB OOCITY)KUBAHMUS, ITAPAMETPHI TOTOKA 3asIBOK
Ha 00CITy’)KUBaHHUE U NapaMeTpbl TOTOKa 00CITy>KEHHBIX 3asBOK. II0TOK 3adBOK Ha 00CITy’>KUBaHUE IIPOCTEHINHNIA, a B CITydae
3ansitoctn CMO 3asBKa MOKUJAET CHCTEMY U He obcimyxuBaercs. Onpenenuts mokasarenu sgdexrnsoctu padborst CMO:
OTHOCHTEINIBHYIO M a0COIOTHYIO IIPOITYCKHYIO CITIOCOOHOCTH, BEPOSTHOCT OTKA3a B OOCIY>KUBAHUH, CPETHEE UHCIIO 3aHATHIX
kaHanoB. OnpenenuTs Takke ONTUMATIBHOE KOJHUecTBO kaHanoB B CMO, npu Hanuduu KOoToporo u3 50 MocTymarIux 3asBOK
YIOBJIETBOPANUCH ObI HE MEHEE 5.




B 3amagax 31-40 s HexoTopoit ogHOoKaHaneHOM CMO 3a/aHbBI TapaMeTpsl TOTOKA 3asSBOK HAa 0OCTY)KHBAaHHE M apaMeTphl
HOTOKA 00CITY>KeHHBIX 3as1BOK. [10—TOK 3as1BOK mpocTeiinnii, a B cirydae 3austocti CMO 3asiBKa CTaHOBUTCS B 04epellb, B KOTOPOI
HaXOJUTCsI 0 TeX IOp, oKa He OyzeT obcmyxena. Onpenenuts nokaszatenu dpdexrnsHocTH paboTel CMO: 0THOCHTENBHYIO U
a0COTIOTHYIO PO ITyCKHYIO CIIOCOOHOCTH, CPEIHEE YUCIIO 3asIBOK B CHCTEME, CpPEeHEee BpeMst IPeObI "BaHUS 3as8BKU B CHCTEME,
CpelHee YMCII0 3asBOK B oYepean (JUIMHY Ouepeli), CpejHee BpeMs IpeObIBaHNUs 3asBKH B OYEPEAN, BEPOSITHOCTH TOT'0, YTO KaHAJ
o0cimyxuBaHus cBOOO/EH U 3aHAT. HaliTi BeposSTHOCTE TOTO, YTO B OUepe M Ha OOCIY)KMBaHUE HAXOJUTCS POBHO «k» 3asBOK.

Bamanus o 119
JInis K& I0¥ 3a71a4i B COOTBETCTBHM C BAPUAHTOM BBIOPATH MapaMeTphl ONTUMH3aKHU. Bbiopats pakropsl. CocTaBUTH MATPHILY
MOJTHOTO (PAKTOPHOTO IKCIIEPHUMEHTa KOHKPETHOMN 3a/1a4H U IOJTyIUTh THHEHHOE YpaBHEHHE PETPECCHH.

Bapuasnr 1.

X1 60 40 60 40 60 40 60 40
X2 20 20 80 80 20 20 80 80
X3 0 0 0 0 20 20 20 20
y 2 3 4 5 4 5 8 7
Bapuanr 2.

x1 -1 +1 -1 +1 -1 +1

x2 -1 -1 +1 +1 +1 -1

y 2 3 4 5 5 2

Bapwuanr 3.

X1 60 40 60 40 60 40 60 40
X2 20 20 80 80 20 20 80 80
X3 0 0 0 0 20 20 20 20
y 2 3 4 5 4 5 8 7
Bapuasnr 4.

x1 60 40 60 40 60 40 60 40
x2 20 20 80 80 20 20 80 80
x3 20 20 20 20 10 10 10 10
y 2 3 4 5 4 5 8 7
Bapuanr 5.

X1 60 40 60 40 60 40 60 40
X2 20 20 80 80 20 20 80 80
X3 0 0 0 0 40 40 40 40
y 2 3 4 5 4 5 8 7
Bapuanr 6.

X1 60 40 60 40 60 40 60 40
X2 20 20 80 80 20 20 80 80
X3 0 0 0 0 20 20 20 20
y 2 3 4 5 4 5 8 7
BapuanT 7.

x1 -1 +1 -1 +1 -1 +1

x2 -1 -1 +1 +1 +1 -1

y 2 3 4 5 5 2

Bapuanr 8.

X1 60 40 60 40 60 40 60 40
X2 20 20 80 80 20 20 80 80
X3 0 0 0 0 20 20 20 20
y 2 3 4 5 4 5 8 7
BapuanT 9.

x1 60 40 60 40 60 40 60 40
x2 20 20 80 80 20 20 80 80

x3 20 20 20 20 10 10 10 10




y 2 3 4 5 4 5 8 7

Bapuanrt 10.

X1 60 40 60 40 60 40 60 40
X2 20 20 80 80 20 20 80 80
X3 0 0 0 0 40 40 40 40
y 2 3 4 5 4 5 8 7

IIpumep BbIMONHEHHS J1a00PaTOPHON PabOTHI

3aganus no CMO

1. B xacce npeBapuTEIEHON IIPOAAXKH JKEJIC3HOLOPOKHBIX OMIIETOB paboTaeT oJHa Kacca, KOTopas O0CIYKHBAET OJJHOTO
JeJoBeKa B cpeJHEM 3a 4 MUHYTHI. IHTeHCHBHOCTS IPUX0JIa KIIMEHTOB COCTaBIACT 25 uenoBek B 9ac. [IoTok ki1neHToB
HpOCTEHIINiA, a B Cilydae 3aHATOCTH Kacchl KineHT nokunaer CMO.

a)HaiiTit BeposITHOCTh OTKa3a B OOCITYKUBAaHUH, OTHOCHUTEIBHYIO B a0CONIIOTHYIO 3arpyxeHHocth CMO.

6) CxopKO Kacc JODKHO paboTaTh OMHOBPEMEHHO, YTOOBI U3 KaxablX 100 mpumeammx KIMEeHTOB ObIIO OBl 00CTYKEHO He MEHEe
95. Haiitu a5 3TOTO Cilydast TaK)Ke OTHOCUTENBHYIO U a0COMIOTHYIO 3arpy>keHHOCTh CMO.

2. B 3agagax 11-20 st HexoTopoii oqHokaHansHOH CMO 3amaHbl mapaMeTps ITOTOKA 3asSBOK Ha 0OCTY)KHBaHHE M TapaMeTphI
MIOTOKA 00CITyKeHHBIX 3a1BOK. Onpenenuts nokaszarenn 3ddexruBHOCTH pa6oTel CMO: OTHOCHTETBHYIO U a0COTIOTHYIO
MPOIYCKHYIO CHOCOOHOCTH, BEPOSITHOCT 0TKa3a B 0OCITy)KUBAHNH, €CIIM TIOTOK 3asBOK MPOCTEHIuii, a B ciyyae 3ansatoctd CMO
3asBKa MOKHJAET CUCTEMY U HE OOCITY>KHBACTCH.

3. B 3agauax 21-30 mis HekoTopoit MHOrokaHamsHOH CMO 3a1aHBl KOJMYECTBO KaHAIOB OOCITY)KUBAHU, TTApaMETPHI ITOTOKA
3asBOK Ha OOCITy>)KHBaHUE U ITapaMeTpPhl HOTOKAa 0OCITyKeHHBIX 3aBOK. I10TOK 3agBOK Ha 00CITy)kKHBaHNE IIPOCTEHIINIA, a B CITydae
3ansTocTH CMO 3asiBKa MOKUAAET CUCTEMY U He o0cmyxuBaeTcs. OnpenenuTs nokazarenu 3gpdexruBHocty padorst CMO:
OTHOCHUTEJIBHYIO ¥ a0COIIIOTHYIO TPOITYCKHYIO CIIOCOOHOCTH, BEPOSTHOCTD OTKa3a B 0OCIY)KMBaHUH, CPEIHEE YHCIIO 3aHATHIX
kaHasoB. OmpenenauTh TaKkKe ONTHMaIbHOE KondecTBO KaHajaoB B CMO, npu Hanuuuu KoToporo u3 50 mocTynmarumx 3asBOK
YIOBJIETBOPAIUCH OB HE MEHEe 5.

Kon-Bo kaHanoB [MTapamerps! MoTOKa 3asBOK Ha 0OCIy)KMBaHHE (B CPEIHEM) ITapameTps! MOTOKAa 0OCTYKEHHBIX
3a8BOK (B CpeIHEM, A OZHOTO KaHala)
21 4 1 3asBKa 3a 2 MMHYTBI 5 MHUHYT Ha 1 3asBKy

4. B 3amagax 31-40 s HekoTopoii ogHokaHaBHOH CMO 3amaHBl MapaMeTphl OTOKA 3asiBOK HA 0OCITy)KHBaHUE U TTapaMeTphl
MIOTOKA 00CITyKeHHBIX 3a9BOK. [10—TOK 3asBOK IpocTeiinmii, a B cirygae 3aHaTocTt CMO 3asBKa CTAaHOBHUTCS B 049€peab, B KOTOPOI
HaXOIUTCs 70 TEX MOp, MoKa He Oyaet oOciyxena. OnpenenuTs nokazarenu 3¢ dektuBHocTH padboTel CMO: OTHOCUTENBHYIO U
aOCOIIIOTHYIO IIPOIIyCKHYIO CIIOCOOHOCTH, CPEIHEE YHCIIO 3asBOK B CHCTEME, CpeiHEE BpeMsl IpeObl "BaHUs 3asiBKH B CUCTEME,
CpezHee YMCIIo 3asBOK B OUepen (IIHHY OUepesn), cperHee BpeMs IpeOsIBaHNs 3asiBKH B 09EPEaN, BEPOSITHOCTH TOTO, YTO KaHAI
00CITy’)KUBaHUS CBOOOMEH U 3aHAT. HaliTH BEpOATHOCTH TOTO, YTO B OUEPEAU HA 00-CIy)KUBAHUE HAXOAUTCA POBHO «k» 3aslBOK.

[TapameTpsl OTOKA 3asiBOK Ha 0OCIY)KMBaHUE (B CpEIHEM) [MTapamerpsl MoTOKa OOCITY)KEHHBIX 3asBOK (B
cpennem) Koin-Bo 3asBok B ouepenn (k)
31 60 3asBok B cyrku 1 3asBKa 3a 20 MHHYT 2

3amanus o [1D
3amaua 40.
ITo pe3ynbTaTam SKCHEPUMEHTA MOJYIHUTh (€CITH 3TO BO3MOYKHO): JIMHEHHOE YpaBHEHUE PETPECCHH.




IIpumeps! 3aganuii o oreHOYHOMY cpencTBy «Kypcoas pabora»
IoscHuTenbHAs 3aMHCKa K KypcOBOM paboTe BKIIFOYAET B ceOsl ClIeAYyIOIUEe OCHOBHBIE Pa3eIbl:
TuTyNnbHBIN JHCT.
Conepxanue.
Beenenue (B TOM 4ncie U BApUaAHT 3aJaHUN).
ITpenmeTHast 061IaCTb.
0O0630pHas 9acTh (TEOPETHUCSCKHIA MaTepHa).
OCHOBHBIE 3Talbl Pa3pabOTKH U UCCIEOBaHMSA MOJIENIeH Ha KOMIIBIOTEpE.
OnucarensHas UHPOPMAITMOHHAST MOJIEIb.
®dopMmanr30BaHHas MOJIEb.
OcHOBHas 4acTh (Pe3yIbTaTHl BEIIOIHEHUS PaOOTHI).
Kowmnetorepnas mozens.
KoMIbptoTepHBIA IKCIIEPUMEHT.
3akiroueHue (BHIBOIBI).
AHanm3 MONYy4YEeHHBIX PE3ylbTaTOB M KOPPEKTHPOBKA MCCIEAYyEeMOI MOJEIH.
CHucoK UCTIONB30BaHHBIX HCTOYHHUKOB (JIUTEpATypa, aipeca HHTEPHET).
[IpunoxxeHus (TEKCT MpoOrpamMmal).
Bce HeoOXoauMBIe TpeOOBaHNS K BBIITOTHEHHIO KypCOBOH pabOTHI M3JI0KEHBI B METOANYECKHIX YKAa3aHHUAK:
HopmaTuBHBIIT CPOK BEIOTHEHUS KypCOBOM pabOTHI — 4 Heenn ¢ MOMEHTA MOMydeHHUs 3aJaHus. KOHTpOIBHBII CPOK caadn —
BTOpast Hezesl HosI0ps. 3aIuTa KypcoBoi paboThl IIPOBOIUTCS YCTHO, B BUJIE COOECEI0BAHMS.
ITpumepHBIi IepedeHb BApHAHTOB KYPCOBOH pabOTHI:

. Pa3paboTka KOMIBIOTEPHOH MOJENH C MCHOIb30BaHHEM MeTona MorTe-Kapro.

. PazpaboTka KOMIBIOTEPHON MOJENH Pa3BUTHS MOMYIISLUI

. Pa3paboTka HH(pOPMALIMOHHONW MOJIENN yHpaBiIeHHs OOBEKTaMH.

. IMocTpoerne nHGOPMANMOHHON MOIENH IBIKCHHS Tella, OPOIISHHOTO IO/ YIJIOM K TOPH30HTY.

Kypcosas pabota Beimonasiercs B cpene Visual Studio 2010.

6. YAEBHO-METO/MYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHME JUCHUIIIMHBI (MO YJIA,
IMPAKTHKH)

6.1. Pexomenayemasi iuTeparypa

ABTODBI, COCTaBUTEIU 3arnaBue M3parenscTBoO, DNEeKTPOHHBIN ajpec
JI1.1 |Ipanos B. M., KoMmmeroTepHOE MOJZIETTMPOBAHUE: YICOHUK Mocksa: KVPC,

Oseukun I'. B., 2019

Oseukun I1. B.,

Pynaxos U. B.
JI1.2 | Oxop3un KommberoTepHoe MOieTMpoBaHNE B CUCTEME Kpacnosipck, 2003

MATHCAD: Yue6. mocobue asist By30B 10
cnenuansHocTH 220200 "ABTOMATH3HP. CUCTEMBI
00paboTku nHMOPM. 1 yrp." B pamMKax
HarpaieHus 552800 "MHpopMaTHKa 1 BEIYHCII.
TexHuka'"




ABTOpBI, COCTaBUTENN 3arnaBue M3narenscTBO, DNEeKTPOHHBIN azpec

JI1.3 | Muxaitnosa Cratuctudeckoe MoJeIHpoBaHue MeTonoM Monrte | Bonrorpax: M3n-

-Kapso: meron. ykazanus K j1ab. pabotam 1o Bo BonrT'ACY,
nuciuruinae "Crelnl. pa3z. MaTeMaTHKU U MarT. 2008
CTATHCTHKH AT Hayd. paOOTHUKOB"

JI1.4 |Epemenxo T. B, MogenupoBaHue IPOLECCOB U CUCTEM: METO/. Bonrorpan: U3n-
Boromomnogsa O. A. yKa3aHus K KypcoBoi paboTte B0 BonrI' TV, 2019

JI1.5 | Credanona 1. A. O6paboTKa TaHHBIX ¥ KOMITBIOTEPHOE Cankt-IlerepOypr:

MoOJIeNTMpoOBaHue: yieo. mocodue Jlanp, 2020

JI1.6 | ®aeronros A. B., MogenupoBaHue 3a1a4 IPUHATHS PELIEHUN IPU Cankr-IlerepOypr:
Bunkos B. b., UepHbIX | HEUETKHX UCXOAHBIX JAHHBIX: MOHOTpaus Jlans, 2020
A K.

JI1.7 |Epemenko T. B., [TnanupoBaHue SKCIIEPUMEHTA: y4eO.-TIPaKT. Bonrorpan: U3n-
Jymko O. B., nocoone B0 BonrT'ACY,
Uypakos A. A. 2021

6.3 IlepeueHb MPOrpaMMHOro obecneveHus

6.3.1.1 | CAO "Moodle"

6.3.1.2 | Windows

6.3.1.3 | Adobe Acrobat Reader DC

6.3.1.4 | LibreOffice

6.4 IlepeyeHb HHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM M 3J1eKTPOHHBIX 0u0anoTeyHbIX cucteM (OBC)
6.3.2.1 | OnextponHas HH(OPMAIOHHAS 00pa30BaTENIbHAS CPEa YHUBEPCUTETA

6.3.2.2 | OBC "Jlanp"

6.3.2.3 | 3BC "Book.ru"

6.3.2.4 | bubnuoteka (HTB)

7. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JJUCHUIIJIMHBI (MO YJIA,
IMPAKTHUKH) /OBOPYJTOBAHHUE

7.1 | MynsruMenuitHas yaeOHas ayAUTOPHS JUTS IIPOBEACHUS 3aHATHH JICKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, TPYIIIOBBIX U
UHIUBHUIYaJIbHBIX KOHCYIBTALUH, TEKYIEro KOHTPOIIS U IIPOMEKYTOUHOM aTTecTanuu. /YueOHas f0ocKa, yaeOHas
Me0elb, THTEpaKTHBHAs TpUOYHa, BUIICOIPOCKTOP.

7.2 | JTabopatopust ”HGOPMALIMOHHBIX TEXHOJIOTHIA. /Y 4eOHas MeOelb, KOMIBIOTEPHAs TEXHUKA, OCHAIICHHAS IPOTPAMMHBIM
obecriedeHneM, JOCTYIIOM B IHTEpHET U B 3JICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYIO Cpely YHHBEPCUTETA

7.3 | Aynutopust 11l caMOCTOATENBHON paboThl 00yJatomuxcs./Y ueOHast MeOelb, KOMIBIOTEPHAS TEXHHKA C BO3MOXKHOCTBIO
MOIKITFOUEHHS K ceTr "MHTepHEeT" 1 00ecTiedeHneM JTOCTyIa B JIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIBHYIO CpEeLy
YHUBEpCHTeTa (UTATBHBIHN 3211 HH)OPMAITOHHO-ONOIHOTEYHOT0 IEHTPA)

8. METOAUYECKHUE YKA3AHUS U1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCITUITIJIMHBI (MO YJIA,
INPAKTUKHN)

Opranuzanusi 00pa3zoBaTeNbHOTO NpoLecca Mo AAHHON AUCHUIIMHE PEerflaMeHTUpPYeTCs yIeOHBIM IJIaHOM U PacHCaHUuEM
y4eOHbIX 3aHaTHi. [Ipn GopmMupoBaHNY CBOCH HHIUBHIYAIbHOI 00pa30BaTEIBHON TPaeKTOPHUH 00YJAIOIIHIICS HMEET IIPaBo Ha
nepe3aver AUCIUILINHEI (TIepeaTTecTalliy ee YacTH), €CJIM OHa OblJIa OCBOSHA B TIPOIIECCE MPEIIECTBYIOMIETO O0yICHNSI.
ITepe3auér (mepearTecTanyiy e 4acT) OCBOOOKIAeT 00y4arouIerocss OT HeOOXOAMMOCTH MIOBTOPHOTO OCBOSHHS JUCLUTLTUHBI
(IIOJTHOCTHIO MIIM YaCTHUYHO). YueOHBII poLece NPy MPEernoiaBaHuy Kypca OCHOBBIBACTCS Ha UCIIOJIB30BAHUH TPAIUIIMOHHBIX,
WHHOBAallMUOHHBIX U I/IH(bOpMaHI/IOHHLIX 06paBOBaTCJ'[I)HBIX TEXHOJIOTHH. TpaZ[I/II_[I/IOHHBIC 06p330BaTCJ'[BHLIe TEXHOJIOI'NN
MPEACTABICHBI JICKIIUAMU U NPAKTUICCKUMU 3aHATUAMMU. I/IHHOBaHI/IOHHBIe O6pa30BaTeJ'H)HI>Ie TEXHOJIOTUH UCTIOJB3YIOTCSA B BUAC
HIMPOKOT0 MPUMEHECHHUS aKTUBHBIX M HHTEPAKTUBHBIX (QOpPM MpoBeaeHus 3ausaTuil. MHopMauoHHbIe 00pa30BaTeIbHbIC
TEXHOJIOTHH PEATU3YIOTCS ITyTeM aKTUBH3aLUH CAMOCTOSATEIBHON PabOTHI CTYICHTOB B 3JIEKTPOHHON HH(pOPMAIIMOHHOH
o0OpazoBaTenbHOM cpefe. JISKIMOHHBIN Kype TpeAroiaraeT CHCTEMaTH3HPOBAHHOE M3JI0KEHIE OCHOBHBIX BOIIPOCOB YIEOHOTO
IJIaHa.

Ha niepBoii iekuuu JekTop HHPOPMHUPYET CTYACHTOB O PEKOMEHTYEeMOH JINTEPATYpe U IEKTPOHHBIX HCTOYHUKAX HH(POPMAIIHH T10
TUCIIATUTAHE, C YKa3aHHeM, Kakol yaeOHUK (yaeOHoe mocobue) sBisieTcs: 0a30BbIM.

JlaGopatopHbie pabOTHI MPEATIONATAIOT BHIIOTHEHUE U OTYET 3aIaHH 10 TeMaM, pACCMOTPEHHBIM Ha JIEKIIMOHHBIX U
3aKpEIJICHHBIX Ha MPAKTUYECKUX 3aHATHX. Kaxkaomy mabopaTopHOMyY 3aHATHIO MIPEIIECTBYET CAMOCTOSITENbHASI TOITOTOBKA
CTYICHTA, BKIIOYAIOIIAs: 03HAKOMIICHHUE C COJIep KaHHEM JT1a00paTOpHOH pabOTHI II0 METOTUYECKUM YKa3aHUSIM; IIPOPabOTKy
TeOpeTH‘IeCKOﬁ YaCTH 10 JICKIIMOHHOMY MaTC€puaity u y‘I€6HI/IKaM, PEKOMCHIOBAaHHBIM B METOAUYCCKUX YKa3aHUAX.
CaMOCTOHTeHBHaH pa60Ta CTYACHTOB BKJIIOYACT U3YUCHUE 3aKOHCIICKTUPOBAHHOTO Ha JICKIIMOHHBLIX 3aHATUAX MaTEpUalia,
JIOTIOJTHEHHE €0 C YYSTOM PEKOMEHIOBAaHHOM 110 TAHHOW TEME JINTePATYpPhl, CAMOCTOSTEIIBHYIO ITOJITOTOBKY K JIAOOPaTOPHBIM
pa60TaM. HepequL METOAHUYECCKUX yKa3aHI/Iﬁ IAJI1 OCBOCHU JUCHUINIMHBI IPEACTABJICH B Ta6m/1ue 6.1.3B Teuennu CeMEeCTpa AJisd
CTYACHTOB IPOBOJAATCA T'PYIIIOBBIC TEKYIIINC KOHCYIIBTALIUU T10 yqe6H0171 JUCHHUIUINHE, a TAKXKE KOHCYIIbTAIlUA MEPEA 3a4€TOM.
Metoanyeckue peKOMEeHIAMU 0 00YUEHHIO JIULI C OTPaHUICHHBIMU BO3MOXKHOCTSIMH 310pOBbsl M HHBaNIMAOB. [Ipodeccopcko-
MearormYecKuil COCTaB 3HAKOMHTCS C IICHXOJIOT0-(H3HOIOTHISCKUMH OCOOCHHOCTME O0YJarOIIHXCST MHBAIUIOB U JIHII C
OTpaHWIEHHBIMH BO3MOXXHOCTSIMH 310poBbst (OB3), HHANBUIyaIBHEIME IPOTpaMMaMHy peaOIIHNTAIIMN HHBATHIOB (TIPH HATMYHH).




IIpu HEOOXOIUMOCTH OCYLIECTBISIETCS TOTIOJIHUTEbHAS MOAePIKKa MPENoJaBaHNs THIOTOPAMH, TICUX0JIOTaMH, COLUAIBHBIMH
pabOTHHKaMH, MPOIIEAIINMH HOATOTOBKY aCCHCTCHTAMHU. B COOTBETCTBHHU ¢ METOIMYECKUMH peKOMeHIanusiMu MunoOpHayku PO
(yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce NMpenoaracTcsi HCIoJIb30BaTh COMABHO-AKTUBHBIC M PE(ICKCHBHBIC METOIbI
00y4eHus1, TEXHOJIOTHH COMUOKYIBTYPHOU PeaOMIUTALINY C TETBI0 OKa3aHHS TOMOIIY B YCTAHOBICHUH MOTHOIEHHBIX
MEKJIMYHOCTHBIX OTHOIICHHUH C APYTHMH CTYICHTAMH, CO3IaHUH KOM(OPTHOTO IICUXOJIOTMYECKOr0 KIIMMATa B CTYICHYCCKOM
rpymre. [Togbop u paspaboTka yueOHBIX MaTEPHAIOB IPOU3BOIATCS C YIETOM MPEAOCTABICHNS MaTepHala B Pa3IMYHbIX (opmax:
ayJHanbHON, BU3YaJIbHOM, C CTIONB30BAHUEM CIIEITMATIBHBIX TEXHUIECKUX CPEJCTB U MH(QOpMAIIMOHHBIX crucTeM. OCBOEHHE
Jqucuuruinael tunamu ¢ OB3 ocymiecTBiseTcs ¢ HCIOMB30BaHUEM CPEACTB 00YUeHHs OOIIETO U CIIEHaIbHOTO Ha3HAYCHHS
(IepCOHANTBHOTO M KOJUICKTHBHOTO HCIIOJIB30BaHMUs ). MaTepHaIbHO-TEXHUYECKOe 00ecIeueH e IPeIyCMaTPHBACT MPUCIIOCOOJICHHE
aynutopuii k Hyxnam jui ¢ OB3 (mpu HeoOxoammocTn).@opma mpoBeIeHHsI aTTECTAIMN IS CTYICHTOB-UHBAIHIOB
YCTaHABIMBAETCS C yIETOM MHANBUAYAIBHBIX MIcuXxodu3nyeckux ocodennocrei. s crynentor ¢ OB3 npexycmaTtpuBaercs
JOCTYyITHAs (popMa MIPEAOCTABICHUS 3aJaHUil OLIEHOYHBIX CpeacTB.CTyIeHTaM C MHBAJIHIHOCTHIO YBEITUUUBACTCS BPEMsI HA
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIC BONIPOCHL. JJI TAKUX CTYICHTOB MPEIyCMaTPHBACTCS TOCTYIHAS (pOpMa MPEIOCTABICHHS
0TBeTOB Ha 3anaHus.[Ipr HeoOXOUMOCTH IS 00YJAIOIINXCSI C MHBATAAHOCTEIO TIPOIIEAypa OIIEHUBAHHS PE3YIBTaTOB 00YIECHUS
MOJKET MPOBOJUTHCS B HECKOJIBKO TATOB.




