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Pexomennayercs 1 HanpasiieHust noarotosku 09.03.03 [puknanHas nHpopmaTuka
npopuis noarotoBku «IlpuknanHas nHPopMaTUKa B SKOHOMUKE)

[Iporpamma coctaBiiena B coorBeTcTBuM ¢ TpedboBanusimu ®I'OC BO
1o HampasiieHuto noarotosku 09.03.03 IlpuknanHas uHpopmMaTHKa
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Ienu u 3a0auu oucyuniunbl:

OCHOBHI)IMI/I eJIsIMU JUCHUITIIMHBI SABJISFOTCS
® [I03HAKOMUTH CTYJEHTOB C OCOOCHHOCTAMH COIMATBHO-IKOHOMHUYECKUX OOBEKTOB KaK CHCTEM,
chopMHpOBaTh TPEJCTABIEHUE O TEOPETUYECKUX OCHOBAX MCCIEIOBAHMS CIIOKHBIX CHCTEM U
BBIOOpE METOJIOB MX MOJICIMPOBAHUS U aHAJIN3A;
® pa3BUTh CTpEeMJICHHE U CPOPMHPOBATh MPAKTUUYECKHE HABBIKM NPUMEHEHMSI COBPEMEHHBIX
TEXHOJIOTUM MPHUKJIAJHOTO CUCTEMHOTO aHAJM3a B PEAIbHBIX YCJIOBUSAX, BO3HUKAIOIIUX B MPOIECCE
penieHust 3aaady MpOEKTUPOBAHUS, pa3pabOTKU M HSKCIUTyaTallud HMH()OPMAIMOHHBIX CHUCTEM U
praBJ'ICHI/ISI CJIOKHBIMHU COLIMAJIBHO-3KOHOMNWYCCKUMU O6’beKTaMI/I.

B nponecce uzydeHus JUCHUIIIMHBI PEILAIOTCS CIEAYIOIINE 3a1a4u:

e (opMUpOBaHUE Y CTYACHTOB CUCTEMHOIO [10/1X0/1a NP PELICHUH 3ajjay yIIpaBJIeHus, B
0COOEHHOCTH, S)KOHOMUUYECKUMHU 00bEKTaMH,

® OBJIAJCHUE CTYJEHTAMU 3HAHUSAMHU O 3aKOHAX U MOJEJSX CUCTEM, METOJIaX aHAIU3a U
CUHTE3a CUCTEM, KOTOPBIE OTPAKAIOT EJUHOE HAYYHOE 3HAHUE;

® pa3BUTHE YMEHUI NPUMEHITh 3aKOHbI, MOJIEJIM U METOJIbl CUCTEM HA MPAKTHUKE;

® [IPpUBUTHE HABBIKOB PEIIEHUS NPOOJIEM METOIaMU CUCTEMHOT'O aHAJIN3a.

® J1aTh PAKTUUECKHUE HABBIKHU 10 UCIIOIb30BAHUIO POTPAMMHBIX U KOMITBIOTEPHBIX CPEACTB
YIPABJIEHLIAM BCEX BUJOB NPEAIPUATHI U OPraHU3alMi, pacCCMaTpUBAEMBbIX B CUCTEMHOM
acIexTe.

2. Mecmo oucyunaunst ¢ cmpykmype OOII:

HucuunnuHa «Teopus cuCTeM U CUCTEMHBIN aHAIM3» OTHOCUTCS K 0a30BOM YyacTu
MaTeMaTU4YeCcKOro U ectecTBeHHOHay4yHoro nukia (b.1.510)

Jly1s ocBOeHUsT TUCTUTUIMHBI « T eopHsi CUCTEM M CUCTEMHBIN aHaIu3» 00yJaromuecs
WCIIOJIb3YIOT 3HAHUS, YMEHHS, HABBIKH, CIIOCOOBI I€ATEILHOCTH M YCTAaHOBKHU, CPOPMUPOBAHHBIC B
X0/ u3ydeHus npeameToB «Punocodus», « IKOHOMUUECKA TEOpHs», «BpIcias MaTreMaTukay,
«MeHeIKMEHT» Ha IPeAbIAYIIEM YPOBHE 00pa30BaHUsl.

MexknucuunJInHaApHbIe CBSI3M Pa3/aesioB U (MJIN) TeM IUCHUIJINHBI
¢ obecneynBaeMbIMH (ITOCJIEYIOIMMH) AUCHUIIHHAMH

HaumenoBanue pasnenoB (TeMbl) JaHHOW AW CLMITIIMHBI, HEOOXOIUMBIX JUISl U3YUCHHS
obecrneurBaeMbIX (ITOCICTYIOIINX) XU CLIUILINH
C Typa
Mogaenu u TPYKTYP
CucreMH MOJICTIUPOB CHCTEMHOT
Haumenopanue OCHOBHBIE e OCHOBHBIE amrep OCHOBHBIE 0 aHa/M3a
06eCHe‘{I/IBaeMBIX IIOHATUA CBOﬁCT a l'IpI/IHL[I/Il'[BI, cHcTe THIIBI nu
B 158 M,
(mocnenyroumx) Teopuu 3aKOHBI U ’ MareMatuy CHCTEMHBI
JUACHUTIINH " aHaJIM3 U o
CHCTEM U 3aKOHOMEP €CKUX W MOIX0m K
Kinaccud CHHTE3 KaK .
CHCTEMHOT HOCTH Moenen PELICHHUIO
UKaIus METO/IbI
0 aHajm3a CHUCTEM CHCTEM npoOJIeMH
CHUCTEM MOCTPOCHU X
ST MOZIETIeH .
CUTYallU
HccnenoBanue + + + + + +
orepanuii u
METOJIbI
OIITUMU3ALUU
Marematudeckoe + + + + + +
1 IMUTATUOHHOC




MOACIIMPOBAHUE

YucneHHbIe + + + + + +
METOIBI

3. Tpebosanusn K pe3yiomamam 0cé60enus OUCUUNTIUH b
e [IIpomecc u3ydyeHus: TUCIMIUIMHBI HAMIpaBJieH Ha GOPMHUPOBAHHE CIEAYIOMINX KOMITETCHIINH:

OIIK-2 cnocoOHOCTh aHAIM3MPOBATh COLMAIBHO-3KOHOMHYECKHME 3a7auyd M MPOLECChl C
PUMEHEHHEM METOA0B CHCTEMHOTO aHAJIN3a U MAaTeMaTHYECKOTO MOJIETTMPOBAHUS;

[TK-23 cnocoOHOCTh MPUMEHATh CUCTEMHBIN MOAX0/I 1 MaTeMaTHYECKUE METOJIbI B (hopMaIM3aIiuu
peueHus MPUKIaIHbIX 3a/1a4;

B pe3yabTare U3ydeHUus JUCHUINJIUHBI CTYICHT J0JIKCH:

3HaTh: B@XHOCTb M OCHOBHBIE NPHUHILMIIBI CHUCTEMHOIO OINUCAaHUS OKPY’KAIOLIEro MHpa;
3aKOHOMEPHOCTU pa3BUTUA IIPOCTBIX U CIOXKHBIX, MCKYCCTBEHHBIX WM €CTECTBEHHBIX CHCTEM;
IIPUHLMIIBI TOCTPOCHUSI CTPYKTYPHBIX M (YHKIIMOHAJIBHBIX MOJEJEH CIOXKHBIX CHCTEM; Oa3oBble
KJIACCHI 3a/1a4, UCIIOJIB3YIOIUX IIPU PELICHUH KOJIMYECTBEHHBIE MATEMAaTUYECKUE MOJEIIU CUCTEM.

YMeTh: BBIBISITH U OLEHUBATh OCHOBHBIE IPU3HAKU M XaPAKTEPUCTHKHU NMPOOJIEMHBIX CUTyallUd
IIPU CHCTEMHOM IIOJXOJE K PELICHUIO COLUAIbHO-)KOHOMHYECKUX 3a/Jad; MCIOJb30BaTh
KJIaCCU(UKAIMI0 CUCTeM M 0a30Bble MNPUHIMIBI CUCTEMHOTO MOJXOAa INpU IMOCTPOECHUHU
MaTeMaTU4eCKON MOJEIM HCCIENYEMOM CUCTEMbI; HAXOAUTh PELICHUE 33a/1a4, BOZHUKAIOIIMX IpU
(opMarIbHOM MaTeMaTHYECKOM OMUCAHUU UCCIIEyEMOM CUCTEMBI.

B.]'la}]eTl): HaBbIKaMM HPOBCACHUA JCKOMIIO3UIIMOHHOI'0 aHaJnu3a I/ICCJ'ICIlyeMOI\/II CHUCTEMBI,
HaBbIKaMU PCHICHUA ONTHMU3AIUMOHHBIX 3aga4d Hu3 00J1aCTH JIMHEHHOIO mporpaMmMupoOBaHus U

CCTCBOr0 IJIaHUPOBAaHUA C HCIIOJIB30BAHUCM [IIPOrpaMMHBIX CpPCIACTB O6HICFO Ha3zHa4dYCHUA
(MS Excel)

4 Obvem oucyunaunsl u 6UdbL yueoHOU padomul



OO61mast Tpy10eMKOCTh AUCIMIUIMHBI COCTABISIET 4 3a4€THBIX €IUHUIIBI.

Bun yae6Hoi paboThI Bcero gacos / Cemectp
3a4ETHBIX 5

e INHUIL

AyauTOpHBIE 3aHATHUSA (BCEro) 50/1,4 50

B tom uncie: -

Jlexiinn 24/0.,7 24

Jlab6opartopusie paboTsi (JIP)

[MpakTnueckue 3anstus (I1P) 26/0,7 26

Cemunapsi (C)

CamocrosTesibHas padoTa (Bcero) 58/1,6 58

B tom uncie: -

Pedepar

KypcoBas pabora

pyaue 8uovl camocmosamenvrol pabomul

Bun npomexxyrouHoit arrectanuu ( 3K3aMeH) 36/1 36

OO61ast Tpy10€MKOCTh 4Yachl 144/4

3a4eTHBIC €TUHUIIBI )

Martpuua cooTBeTCTBUSI KOMIIETEHIIUIl U pa3ieaoB (TeM) THCHMILTHHbI

«Teopusi cucTeM M CHCTEMHBI AHAJIU3

Ne Be KomMmnerennun Cym
n/n TeMbl JUCHHUIIIMHDBI er Ma
) KOMII
I3 OmK-2 | mK-23 | M
co 101071
B
1 OCHOBHbI€ NTOHATHSI TEOPUU CUCTEM U CUCTEMHOI'O 8 + + 2
aHaJM3a
2 CucteMHble CBOMCTBA M KJIACCU(PUKALIUA CUCTEM 8 + + 2
3 OCHOBHbI€ IPUHIIUIIBI, 3aKOHBI U 3aKOHOMEPHOCTH 10 + + 2
CHUCTEM
4 Moaenu u MOACIMPOBAHUE CUCTEM; AHAJIU3 U CUHTE3 | 22 + + 2
KaK METO/]Ibl IOCTPOEHHUsI MOJIeJIel




5 OCHOBHBIE TUIIBI MATEMATHYECKUX MOJIEIEH CUCTEM 32 + + 2

6 CtpyKTypa CUCTEMHOT0 aHaJIM3a U CUCTEMHBII 28 + + 2
MO/IXO0/1 K PEHICHUIO NMTPOOJIEMHBIX CUTYallui

5 Cooepicanue oucyunaunut
5.1 Cooeporcanue pazoenoe oucyuniunol

Tema 1. OcHOBHBIC IOHATHS TEOPHUH CHCTEM U CHCTEMHOI0 aHAJIM3a
Conepxanue: MicTopusi TeOpuu CUCTEM U CUCTEMHOTO aHanu3a. [Ipumepsl U3 HCTOPUM APEBHETO
MHUpa M U3 COBpPEMEHHOW ucTopuu (Hayano, cepeanHa W KoHel XX Beka). Mimena naunOosee
M3BECTHBIX YYEHBIX M3 ITOM oOjacTu, pabOTaBIIMX B HalICi cTpaHe M 3a pyoekoM. Obsactu
NPUMEHEHUsl MPUKIAJHOTO CUCTEMHOTO aHanu3a. Paccka3 o ToMm, A Kakux oOsacteit
YeJI0BEUYCCKOU ACATCIIBHOCTU  IPUMCHSKOTCA METOAbI CHCTCMHOTI'O aHaJli3a. HaquI)Ie
HaIpaBJICHUA, CBJ3aHHBIC C CUCTCMHBIMH HCCICOOBaHUAMU. HpI/IMepI)I JUCIHIIIINH,
OTHOCAIIMUXCA K MCAUIIUHC, (I)I/IJ'IOCO(l)I/II/I, OKOHOMMUKE, BOCHHBIM HAayKaM, TCXHUYCCKHUM HayKam, B
OCHOBE KOTOPBIX JIe’KaT METOJIbl CUCTEMHOTO aHaiau3a. TepMmuHbl Teopuu cucreM. Cucrema.
Oo0mbekr. Lenb. Kakyro ponb urpaer ueiab B (yHKHHOHHMPOBAHMM CHUCTEMBI U B CHUCTEMHOM
aHayM3e. 3aBUCUMOCTh LIEJIM OT BHEIIHMX W BHYTPEHHUX (akTopoB. UTO Takoe AepeBO IICNCH.
Omnpenenenue cocrostHus cucteMbl. UTo Takoe mnoBeneHue cucrteMbl. [loHsATHs paBHOBecwus,
YCTOMYMBOCTH M pa3BUTHs cucTeMbl. OnpejesieHHue OKpYXKalolled cpenbl  CHCTEMBI.
Ha6mronatens. Buemnsis cpema. KommoneHT cuctembl. OnemeHT cuctembl. lloacucrema
Crpyktypa cuctemsl. [Ipsimbie cBsizu. O6parHbie cBsizu. COCTOSTHUE CUCTEMBI.

Tema 2. CuctemHBbIe CBOMCTBA U KJIacCH(PuKanus cucremM
Conepxanue: CoiicTBa cucteM. Bo3moxkHbIe criocoObl omnpeseneHus cioxHocTu. OnpezenexHue
U IPUMEpbl CHCTEM pa3IM4HOM CTeNeHu CioXKHOCTU. Kiaccudukaims »UBBIX M HEKUBBIX
CHUCTEM IO YPOBHIO clOKHOCTH. Kiaccudukamus cucteM IO CTENEHH OpPraHU30BaHHOCTH.
[Ipumepsl cucteM ¢ pasiIWYHON CTENEHbIO opraHu3zoBaHHOCTH. Kiaccupukauus cucrem no
OTHOILIEHUIO C OKpY»XKatouen cpeoil. OTKPBITbIE U 3aKPBIThIE CUCTEMBI.

Tema 3. OcHOBHBIE IPUHIIUNBI, 3AKOHbI M 3aKOHOMEPHOCTH CHCTEM

Conepsxkanue: 3aKOHOMEPHOCTHU cHCTEeM. LIeToCTHOCTh CUCTEMBl M MPU3HAKHU, MO3BOJISIONINE
TOBOPUTH O ILIEJTOCTHOCTH. DMEP/HKEHTHOCTh CHCTEeMbI. CBSI3b AMEPIKEHTHOCTH M IEJIOCTHOCTH.
3aKOHOMEPHOCTh UEPAPXUUECKON ymopsaoueHHOCTH cucTeM. Kakum 00pa3omM nposiBiIsieTCs TaHHas
3aKOHOMEPHOCTh M KaK OHa HCHOJB3YyeTCsl B  CIOXKHBIX CHCTEMaX. 3aKOHOMEPHOCTb
(YHKIIMOHUPOBAHUS M PAa3BUTHsI CUCTEM. VICTOPUYHOCTH CUCTEMBI. [lJI1 4ero Hy>KHO M3y4aTh H
OTCJICKUBATh UCTOPHUIO CHUCTEMbl. 3aKOHOMEPHOCTh OCYIIECTBUMOCTH CHUCTEM. DKBU(PUHAIBHOCTD.
3akoH HeoOxomumoro paznooOpazust (Y.P. DOmbwu). Kakum o6pasom creneHb pa3zHooOpasus
CHUCTEMBI CBSI3aHO C €€ CJI0KHOCThI0. Kak MOYKHO yBeIMUYUTh (YMEHBIIUTH) Pa3HOOOpa3ue CUCTEMBI.
3aKOHOMEPHOCTH 11eJIeCO00pa3HOCTH M IiesieoOpa3oBaHus. Kak MOMKET HU3MEHSTHhCS 1Elb BO
BpeMeHH. [IpuBecTy npuMepsl U3 OBCEIHEBHON )KU3HH.

Tema 4 Mogean U MoOIeJMPOBaHHMEe CHCTEM; AHAJM3 M CHHTE3 KaK MeTOJbl
MOCTPOCHUS MoJeJIeil
Conepxanue: Mogenn u mozaenupoBaHue cucreM. Yto Takoe mojenb. IIpumepsl Toro,
HACKOJIBKO HIHWPOKO HCIOJIb3YCTCA MOACIIMPOBAHUE B KU3HU UYCIIOBCKA. ITonstue aICKBATHOCTHU



Mozenu. Jljis uero BBOJAMTCS OLIEHKA aJIeKBAaTHOCTU? AHajIM3 M CHHTE3 KaK METOJbl IOCTPOEHUS
Mmopeneii. Kakoll W3 3TuX MeTo[oB mpenanoyTtutenbHee. [IpuMepsl M3 COOCTBEHHOTO ONbBITA H
NOBCETHEBHOW kMU3HU. OCHOBHbBIE 3Talbl, Ha KOTOPbIE MOYHO PpPa30UTh MPOLECC MOCTPOCHUS
Mozenu cucteMsl. CTpyKTypHble Mojeiu. ['padbl kak MaTeMaTHdecKuil ammapar Al HOCTPOEHUs
CTPYKTYpHOU Mozenu. IIpumepsl CTPpYKTYpHBIX CXEM TEXHUUYECKUX CUCTEM. (DyHKIHOHAIbHbIE
mozaenu. Merox IDEF. Cranpmaptet IDEFO, IDEF1,IDEF2 (uctopust BO3HMKHOBEHUs, 0O0IIMe
xapakrepuctuku). Merton IDEF0. Yem sBasieTcst nist aToro meroaa noHstue GyHkumu. Kakum
oOpa3om ocymectpisiercs onucanue pyHkuuu? Kak pacmmdpossiBaercs kog ICOM. Jluarpamma
ypoBHs A-0. [Ing uyero BbINOJHSAETCS MOCTPOEHUE JAaHHOW jauarpammbl. OO0s3aTeIbHOCTh
noctpoenue auarpamMmmbl ypoBHs A-0. Cneuuduueckue 0COOCHHOCTH JTaHHOW JuarpaMMbl 1O
CPaBHEHHUIO C IPYTMMHM JuarpaMMaMu

Tema 5. OcHOBHBIE THIIBI MATEMATHYECKHX MO/IeJIel CHCTEM

Conepxxanue: MopnenupoBanue cucteM. Marematuueckue Moaemu. Kiaccudukauus u
O0COOEHHOCTH TOCTPOEHUSI MareMaTudeckux mozenei. Jlormueckas monenb cuctembl. CBOWCTBA
JIOTUYECKOM MOJEINU CHUCTEMbl M MaTEeMaTUYECKUH ammapar, HCIOJb3YEMBIH JUIl IOCTPOCHMS
goruueckoi wmozenu. OmnucaHue cucTeMbl B BUJE KOHEYHOro asrtomara. OrmpeneneHue
J€TEPMUHUPOBAHHOIO KOHEYHOI0 aBTomMara. CrocoObl 3aJaHus U OMUCAaHMs KOHEUHBIX aBTOMATOB.
MaremaTuyeckie MOJENIM CUCTEM M 3aJauyu JIMHEWHOro mnporpammupoBanusd. [loHsatue ueneBoi
¢yHKIMM, MOHATUE orpaHuuyeHuil. [loaXoapl K peleHHio 334ay JMHEHHOro MPOrpaMMHUPOBAHUS.
Oynkuuu (Haactpoiiku) MS Excel MoXHO MCHOJNB30BaTh JJIs aBTOMATHU3AIMU PEIICHUS 3a/1a4
JIMHEHHOTO MpOorpaMMUpOBaHus. MoJaenupoBaHHe HSKOHOMHMYECKMX IPOLECCOB M TEOpUS WIP.
Kpurepun, KOTOppIMU MOKHO PYKOBOJCTBOBATHCS ISl MPUHATHS PEIICHUS O BHIOOpE ONTUMAIBHOM
ctpareruu. Kparkue xapakrepuctuku kpurepusim Banbaa, Casupka u I'ypBuna

Tema 6  CTpykTypa CHCTEMHOIO aHA/JM3a M CHUCTEMHBbI MOAX0A K pPeleHHuIo
NPO0JIeMHBIX CUTYALMIi

Copepxanme: KpaTkue XapakTepUCTHKHM YETHIPEX MOHATHH MPUKIATHOTO CHUCTEMHOTO
aHanmmza  (mpoOjema, cucTema, Mojenb, yhpapieHue) I[lonstue npoOieMbl U MPOOIEMHON
curyauuu. OmnucaHue ABYX AacleKTOB MPOOJEeMHON CHUTyallMM M JBYX Oa30BBIX IOAXOAOB K
pemieHuto npoOsem. BapuaHTel pemieHust npoGieM C TOYKM 3pEHHMS CUCTEMHOIO aHajau3a
(Absolution, Resolution, Solution, Dissolution). OcHOBHBIE 3aJaud CHCTEMHOI'O aHaJIM3a.
Hexomnosunus. [IpumeHsiemble cTpareruu JIeKOMIO3uIuH. QDyHKIMOHAIBHAS JEKOMITO3HIIUS.
JlekoMno3unusi 1O  JKU3HEHHOMY LuKIy. Jlekommo3umus 10 (QU3HYECKOMY IpoLeccy.
JlexoMno3unus No mojcucreMaM (CTpyKTypHas AeKoMno3unus). PyHKIHMOHATBHO-CTPYKTYPHBII
aHanmu3. Mopdonoruueckuii aHanu3. ['eHernyeckuil aHanu3. AHanM3 aHAJIOroB. AHAIU3
3¢ ¢peKkTuBHOCTU. DTanm cuHTE3a cucTeMbl. PopmHpoBaHHE OOIIETO0 NPEJCTABICHHUS CUCTEMBI.
dopmupoBaHUE JI€TAJIBHOTO IPEJCTaBICHUsI CUCTEMbl. Posib ynpaBiieHUs IpU pelIeHUH 3a/ad
CUCTEMHOro aHanu3a. Tumbl ¥ nenu ynpasieHus. CTpyKTypHas cXeMy Ipolecca YIpaBJICHUS.
XapakTepUCTUKU Pa3IM4uil MEXKAy NPOrpaMMHBIM YIPaBICHUEM, YIPABICHUEM C KOPPEKLMEH
omnOKy U perynupoBanueM. Cilyyau UCIOJIBb30BAaHUS YIPABJICHUS M0 CTPYKTYpPE U YIPABICHUS 110
nenu. IlpuBecT mpuMepsl ympaBieHUs OONBIIMMHU cHcTeMaMH. UYTO Takoe ympaBieHHE INpH
OTCYTCTBUU KOHEYHOM LIEJIN.



5.2 Pazoenvt u (unu) memvl OUCUUNIUHDBL U 6UObL 3AHAMUIL
(mexnonozuueckas kapma)

Ne Ha3Banue TeMbI Jlexkunu Jlaoopa | Ilpaktu | Camocto | UToOro
n/n (uac) TOpPHBIC | 4YeCKHe | SAITeJbHas 1o
(uac) (uac) padoTta TeMe
cryneHTa | (4ac)
S cemecTp
1 OcCHOBHBIC IOHATHS TEOPUH CHCTEM 2 2 4 8
M CHCTEMHOTI'0 aHAJIN3a
2 CucremMHbIe CBOIiCTBA U 2 2 4 8
KJIaccu(PUKaNMsa CHCTEM
3 OcHOBHBIC IPUHIMIIBI, 3AKOHbI U 2 2 6 10
3aKOHOMEPHOCTH CHCTEM
4 Mopesn 1 MOACIMPOBAHNE CHCTEM; 6 4 12 22
AHAJIN3 U CHHTE3 KAK METO/bI
MOCTPOEHUsI MoJIeJIeil
5 OCHOBHBIE THIIBI MATEMATHY €CKHX 6 10 16 32
MOJeJIell CHCTeM
6 CTpyKTypa CHCTEMHOTO AHAJIHU3A U 6 6 16 28
CHCTEMHBIN MOX0/I K PelICeHUI0
NPOoOJIeMHBIX CUTY AIMii
\ 24 26 58 108
DopMa HTOTOBOT0 KOHTPOJIA IK3aMeH 36
| Miroro: 144

5.3 Ilpakmuueckue 3auamus u cemunapol (1a60pamopHulil NPAKMUKYM)

Cooepirrcanue npakmuuecKux 3aHAMU.

Tpu ctynenta: Anapeit, Bnagumup u Cepreil cobupanuce B KUHOTEATp.
N3BecTHO, AHApE NOWAET TOT/Aa U TOJIBKO TOTJa, KOT1a He MOMayT
onHoBpeMeHHO Bnaaumup u Cepreii. Ecnu noiiner Branumup, To

noinet Cepreil. B nutore BeisicHuI0CH, yTO Briagumup noen B

KUHOTeaTp. BersicHuTs, KTO nouen ¢ Biagumupom

Tpu ctynenta: Anapeit, Bnagumup u Cepreii cobupanuce B KUHOTEATp.
W3BecTHO, AHApEN NOWAET TOT/Aa U TOJIBKO TOTJa, KOT1a He MOoMayT




onHoBpeMeHHO Brnaaumup u Cepreii. Ecnu noiiner Baagumup, To
noinet Cepreil. B nutore BeisicHuI0CH, yTO Briagumup noen B
KMHOTearp. BersicHUTS, KTO no1en ¢ Bnagumupom

[IpenonaBarens 10JKeH BBIOPATh U3 TPEX CTYJCHTOB YYAaCTHUKOB JJIs
onumnuasl. M3BecTHO, uTO eciu oH BelOepeT MBaHoBa nnu Bacunbesy,
T0 CHUHMIIBIH TOXE OyJeT yuacTBOBaTh. VIBaHOBA OH BO3bMET B KOMaHAy
TOI'Zla U TOJIBKO TOrJla, KOrja OH He BO3bMeT BacunbeBy. B urtore
BBIICHWJIOCH, YTO BacuibeBa yyacTBOBaja B OJIMMIIMAJAE. Y YaCTBOBAIIU
am npyrue npereseHTs? Kro?

B noxon coOpamucs Tpu apyra Cmupnos, Koznos, loponuH.
PykoBoauTens ckazan, yto eciu CMUpHOB NoaeT win JJopoHUH He
nouzaet, To noiuaeT Koznos. Ko3nos pemmn, 4To OH NOMIET B IOX0 B
TOM U TOJIBKO TOM cllydyae, korja He noiaer JloponuH. CMUpHOB
OTIpaBUTCA B TOXOJ B J1000M cityuae. KtTo u3 Tpex apyseil noiaer B
noxon?

Cecrtpsl JIena, Hacts, [lama noccopunucs ¢ Tpems nojapyramu Bukoii,
Marmei, Oneii. Korna poauTeny NonsITaauch BEEICHUTH, KTO ¢ KEM
noccopuics, Jlena ckazana: «f He ccopunack ¢ Bukoit». Hacts
npusHanack: «S nopyranacek ¢ Bukoiiy». [Jama orBetuna: «OgHo3HAYHO,
YTO 51 10 CUX Mop Apyxy ¢ Mameii». KTo ¢ kem nmoccopuiicst?

Tpu Opara: crapiuii, cpeAHUN, MIIQIINHN )KEHUINCh HA TPEX CEeCTpax
Ipyroi ceMbu. Mutaamuii Opat *eHWJICS He Ha MIIJIIel cecTpe,
CpeIHUI HE Ha CpellHeH, cTapiuii He Ha cTapiieid. Kakoit OpaT Ha kakoit
CECTPE JKEHUJICS, €CJIM U3BECTHO, YTO CTapLIasi CECTPA BbIILIA 3aMYX HE
3a muazuiero opara?

Cecrtpsl JIena, Hacts, [lama noccopunuce ¢ Tpems noapyramu Bukoii,
Marmei, Oneii. Korna poauTenu nonsITaauch BESICHUTE, KTO C KEM
noccopuics, Jlena ckazana: «f He ccopunack ¢ Bukoit». Hacts
npusHanack: «S nopyranacek ¢ Bukoiiy». [lama orBetuna: «OgHo3HaYHO,
YTO 51 10 CUX Nop ApyxKy ¢ Mamueii». KTo ¢ kem nmoccopuiicst?

B tabiuue npuBeaeHs! 3apoCchl U KOJMYECTBO CTPAHULL, KOTOPbIE
Hales MOUCKOBBIM CEpBep 10 3TUM 3aIpocaM B HEKOTOPOM CETMEHTE
WNurepnera: Z1

B tabnuue npuBeaeHs! 3apoCchl U KOJMYECTBO CTPAHULL, KOTOPbIE
HalleJ IOUCKOBBIN cepBep 10 3TUM 3aIllpocaM B HEKOTOPOM CEIMEHTe
Wnrepnera: 722

B Ta6J'II/IHC MNPHUBCACHLI 3alIPOCHI U KOJIMYCCTBO CTPAHUIL, KOTOPLIC
HaIlleJI IOUCKOBBIN CCPBCP IO 3TUM 3allpoCaM B HEKOTOPOM CETMCHTEC

WnTepnera: Z3

B Ta6m/1ue NPHUBCACHLI YCJIOBHBIC JTAHHBIC 110 ICHAM HE HCKOTOPLIC



BHUJIbI TOBApPOB 3a JiBa MECALla

[Ipennpustie BBITYCKAET €KECYTOUHO YETHIPE BUA U3I€JINI, OCHOBHbIE
MIPOU3BOACTBEHHO SKOHOMHYECKHE TIOKA3aTeIH KOTOPBIX MPUBEICHBI B
TabIuLe:

Jlisl CTpOUTENBCTBA TPEX OOBEKTOB UCIOJIB3YETCS KUPIINY,
M3rOTOBIISIEMBIN Ha TpeX 3aBojaax. ExeTHEBHO KaX /bl U3 3aBOJIOB
MocxeT u3rotosyisiTh 100, 150 u 50 ycn. en. kupnuua. ExxenHeBHbIe
MOTPEOHOCTH B KUPTIMUE HA KAXKJOM U3 CTPOSIIUXCS 0OBEKTOB
COOTBETCTBEHHO paBHbI 75, 80, 60 u 85 ycn. en. M3BecTHBI Takke
Tapudbl IEPeBO30K 1 yCII. e/1. KUpNu4a ¢ KaXI0To ¢ 3aBOJIOB K KaXKIOMY
u3 cTposiiuxcs 00beKToB: COCTaBUTh TaKOM IJIaH MEPEBO30K KUpIUJa
K CTPOSIIIIUMCS 00BbEKTaM, MPU KOTOPOM 0O0I[asi CTOMMOCTh IIEPEBO30K
SIBJISIETCA MUHUMAaJIBHO M

Jlnis mu3rotoBieHus Tpex BUIOB u3znemii A, B u C ucnosnb3yercs
TOKapHoe, (hpe3epHoe, CBapOUHOE U NUTH(OBATILHOE 000PYI0BaHUE.
3aTpathl BpeMEeHH Ha 00pabOTKy OJHOTO M3AEIHUs JAJIs KaXKI0TO U3 TUIIOB
o0opynoBaHMs yKa3aHbl B Ta0J. B Hell ke ykazan oOmuit pong
pabouero BpeMeHHU KaKA0Tro U3 TUIIOB HCIIOJIb3yeMOro 000pya0BaHus, a
TaKXe MPUOBUIb OT peatn3aliy OJTHOTO M3AEIHs KaXI0TO BU/A.

TpaHcropTHOE MpeAnpHUATHE AOKHO ONPEeUTh YPOBEHb CBOMX
MIPOM3BOJICTBEHHBIX BO3MOYKHOCTEH TaK, YTOOBI yIOBJIETBOPUTH CIIPOC
KJIMEHTOB Ha TPAHCIIOPTHBIE YCIYTH Ha INIaHUpYyeMblIii iepuo. Cripoc
Ha TPAHCHOPTHBIE YCIYTH HE U3BECTEH, HO MPOTHO3UPYETCS, YTO OH
MO>KET MPHUHATH OJHO U3 ueTbipex 3HaueHuit: 10, 15, 20 nnm 25 ThIC. T.
JIst KaKI0ro YpoBHSI CIIpoca CyIIecTBYeT HAWIyqlIHid yPOBEHb
MIPOBO3HBIX BO3MOKHOCTEH TPaHCHOPTHOTO NpeAnpusaTUs. OTKIOHEHUS
OT 3TUX YPOBHEH MPHUBOAAT K JAOTIOJHUTEIHHBIM 3aTpaTaM 100 n3-3a
MPEBBIIICHNS] IPOBO3HBIX BOBMOKHOCTEH HaJl CIIPOCOM (M3-3a IPOCTOS
MOJIBUKHOI'O COCTaBa), TM00 M3-3a HEMOJIHOTO YI0BIETBOPEHMS CIIpoca
Ha TPAHCHOPTHBIE YCIyTU. Bo3MOKHBIE IPOTHOZUpPYEMBIE 3aTPaThl Ha
pa3BUTHE MPOBO3HBIX BO3MOYKHOCTEH MpecTaBieHbl B Ta0m.4.1.

Haiitu Hannyumne ctpateruu no kputepusm: Banpaa, Casuxa,
I'ypBuna (ko3 puument neccumusma paset 0,2), I'ypura
MPUMEHUTENBHO K MaTpUILE PUCKOB (KOA(PPUIMEHT IeCCUMU3Ma PaBeH
0,4) nuis cnenyrolei mIaTeXHON MaTPULIbl UTPBI C TPUPOIOH
(371€MEHTBI MATPUILIBI - BEIMTPBILIN):

Marasus Topryet reo3siMu ByX BuaoB: 25 u 40 MM. Macca reozaeit
cooTBeTcTBEHHO 5 1 10rp, nena 5 u 7 py6. 3a kmiorpamm. [lokynarens,
BEIYUIUI pEMOHT, X0Tel Obl KynuTh reo3zeil Ha 10 py0. Onumure
JOCTYTIHbIE €My Ha 3Ty CyMMY Habopsl reo3zei. [logckaxure
MIOKYTIAaTe0, CKOJIBKO U KaKUX IBO3/IEH eMy HaJl0 KylHTb, €CJIA OH
XoTen Obl KYNUTb I'BO3/I€H KaKk MO>KHO MEHBIIIE 110 Macce



Marasus Topryet reo3siMu 1ByX BuaoB: 25 u 40 MM. Macca reozaeit
cooTBeTcTBEHHO 5 1 10rp, nena 5 u 7 py6. 3a kmiorpamm. [lokynarens,
BEIYUIUI PEMOHT, X0Tel Obl KynuTh reo3zeil Ha 10 py0. Onumure
JOCTYIIHbIE €MY Ha 3Ty CyMMY Habopsl reo3zei. [logckaxure
MIOKYTIAaTe0, CKOJIBKO U KaKUX IBO3/EH eMy HaJl0 KylHTb, €CJIU OH
XOTeJl Obl KaK MOXHO OOJIbILE 110 JUINHE

Marasus Topryet reo3asiMu ByX BuaoB: 25 u 40 MM. Macca reozaei
cooTBeTcTBEHHO 5 1 10rp, nena 5 u 7 py6. 3a kuiorpamm. [lokynarens,
BEIYLIUI pEMOHT, X0Tel Obl KynuTh reo3zeil Ha 10 py0. Onumure
JOCTYIIHbIE €My Ha 3Ty cyMMYy Habopsl reo3zei. [logckaxure
MIOKYTIAaTe0, CKOJIBKO U KaKUX IBO3/IEH eMy HaJl0 KylHUTb, €CJIU OH
xoTen Obl KyNuThb IBO3jeH anmHoi 40 MM B J1Ba pa3a OoJibliie o Macce,
4yeM reo3zeit 25 mm

Cecrtpsl Jlena, Hacts, [lama noccopunucs ¢ Tpems nojapyramMu Bukoii,
Marmeit, Oneii. Korna poauTenu NonsITaauch BESICHUTE, KTO C KEM
noccopuics, Jlena ckazana: «f He ccopunack ¢ Bukoit». Hacts
npusHanack: «S nopyranacek ¢ Bukoiiy». [lama oretuna: «OgHo3HAYHO,
YTO 51 10 CUX Mop Apyxy ¢ Mameii». KTo ¢ kem nmoccopuiicst?

B tabiuue npuBeaeHs! 3apoCchl U KOJMYECTBO CTPAHULL, KOTOPbIE
Hales IOUCKOBBIM CepBep 10 3TUM 3alpocaM B HEKOTOPOM CETMEHTE
WNurepnera: Z1

B taGnuue npuBeneHbl yCIOBHBIE JaHHBIE TIO IIEHAM HE HEKOTOPbIE
BHU/IbI TOBAPOB 32 JIBa MecsLa

Jlisl CTpOUTENBCTBA TPEX OOBEKTOB UCIOJIB3YETCS KUPIINY,
M3TOTOBJIIEMBIN Ha TpeX 3aBofax. ExKeTHEBHO KayKblii U3 3aBOJ0OB
MoxxeT u3rotosyisiTh 100, 150 u 50 ycn. en. kupnuua. ExxenHeBHble
MOTPEOHOCTHU B KUPIIHUE HA KaXKJIOM U3 CTPOSIINXCS 0OBEKTOB
COOTBETCTBEHHO paBHbI 75, 80, 60 u 85 ycnu. en. M3BecTHBI Takke
Tapudbl IepeBO30K 1 ycil. el. KUpIuya ¢ Ka)10To € 3aBOJ0B K KaXKIOMY
u3 cTposiuxcst 00bekToB: COCTaBUTH TaKOM IJIaH MEPEBO30K KUpIHYa
K CTpOsILIMMCS 00BEKTaM, IPH KOTOPOM 00111asi CTOUMOCTh IIEPEBO30K
SIBJISIETCSI MUHUMAJIBHO U

Jlnis u3rotoBieHus Tpex BUAOB u3aeuii A, B u C ucnosns3yercs
TOKapHoe, (hpe3epHoe, CBapOUHOE U NUTH(OBATILHOE 000PYI0BaHUE.
3aTpatThl BpeMEeHH Ha 00pabOTKy OJHOTO M3AEIHUs I KaXKI0TO U3 TUIIOB
o0opyaoBaHus yKka3aHbl B Ta0J. B Helt ske ykazan oOmmii GpoH
pabouero BpeMeHHU KaKA0ro U3 TUIIOB HCIIOJIb3yeMOro 000pyI0BaHus, a
TaKXe MPUOBUIb OT peaTn3alii OJTHOTO M3AEIHs KaXI0TO BU/A.

Cectpsl JIena, Hacts, [lama noccopunucs ¢ Tpems noapyramMmu Bukoit, Mamei,
Onmneii. Korga poautenyu NonbITaluCh BBIICHUTD, KTO C KeM noccopuics, JIena




ckazana: «5 He ccopunack ¢ Bukoi». Hacts npusHanace: «S nopyranacs ¢ Bukoii».
Jama orBetnina: «OHO3HAYHO, YTO 51 A0 CUX HOP JIpyxky ¢ Mameit». Kto ¢ kem
noccopuics?

Tpu Oparta: crapumii, cpeJHIHN, MIAIIINA )KEHUIIUCH Ha TPEX CECTpax IPYroi CEMbH.
Mutaaimii OpaT >KeHUJICS HE Ha MJIaIICH CecTpe, CPeAHUN HE Ha CPEIHEH, CTap I
He Ha ctapiueil. Kakoii OpaT Ha Kakoli cecTpe KeHWICS, €ClIM U3BECTHO, UTO CTaplias
cecTpa BbILIA 3aMY>K HE 3a Mjiajauero oOpara?

Konuuecmeo
3anpoc cmpanuy,
(muic.)
(Ucnanusa & Amepuxa) | (Mcnanus & 2800
Hnous)
Ucnanua & Amepuka 1600
Ucnanusa & Unous & Amepuxa 150

Tl

3anpoc Koauuecmeo cmpanuy (moic.)
@pezam | scmuney 3000
Dpezam 2000
Ocemuney 2500

3anpoc Konuuecmeo cmpanuy (movic.)
¢pecam & scmuney 500
Dpezam 2000
Ocemuney 2500

1.B Ta6m/1ue MPHUBCACHBI YCJIOBHBIC JAHHBIC IO ICHAM HC HCKOTOPHIC BHJbI TOBAPOB 34d JIBd MCCsIla

Bun ToBapa KommgectBo Texyumit mecsiy [Ipenpraynmii mecsiy

[lena ToBapa Pacxonbr Ilena ToBapa Pacxonbr
X1eb 10 15 150 12 120
Moioko 3 45 135 40 120
OBomu 4 13 52 12 48
Oo6mume 337 288
pacxoJisl

Beraucnute HHAEKC 1EH JJIs OIIPEACIICHHOTO MECALA IO OTHOIICHUIO K MPEAbIAYIIEMY MECALY U HHACKC

UHQIISIHAA.

Pewenue. opmynvt 015 ucnonb308aHusl.




Unoexc yen svruucisiemest no ghopmyne

Unoexc ungnayuu paccuumoisaemcs no popmyne

@-100%

P o)

i=p-100%

2. HpeZ[HpI/IHTI/IC BBIITYCKACT €)KCCYTOYHO YCTBIPC BUAA I/I3Z[6.]'II/II7[, OCHOBHBIC ITPOU3BOJACTBECHHO

OKOHOMMUYCCKHUEC MMOKA3aTCIM KOTOPBIX IPUBCIACHBI B Ta6.]'H/II_IeZ

TIPpOM3IBOACTBCHHLIC IMOKAZATEIM
TIPS/ UIPHATHE BBITIYCKACT CHKCCYTOUIO USTHIPES BUHIA H3CHIH I, OCHOBIIBIC [IPOM3BOMCTBCIIITO—
PKOHOMMYCCKHC IHOKAZATCHIH KOTOPBIX IIPMBCUCHELL B c:-le,uyjou_[ei& 1'36.unuet

Bun
w3ae s T

Komuuecrno
H3/L e i

Pacxox
ChIPBA,
K3

Hopwma
BpeMe HH
H3MOTOBJIC HHMS,

/3.

1Mena
M3IIC A,
e . e/ 3.

W=

5
2
7
4

10
5
15
8

30

TpebyeTesa ONPeAeIHTE CACOYIOIME CKCCYTOUHBIC TOKAZATCIIH: PACXO CHPEA S, 3aTpaTel pabouero
BpeMCeHHE 7 M CTOMMOCTE # BRINYCKACMOH MPOAYKIIHH IIPCATIPHATHA.

Tpebyercs onpenenuTh exXecyTOYHbIe TOKa3aln: PacxXoi ChIpbs S, 3aTpaTsl padodero Bpemenu T u
CTOMMOCTH P BBITycKaeMoil MPOIyKIHH.

Pewenue. 3anucamv sexmopul 9. 6exkmop accopmumenma, S -6ekmop pacxoda cuipws, | -eexmop sampam

— ) o
pabouezo epemenu, P _yenosoi sekmop. Pacxodul coipbs gbluucieHvl no gopmyne - S=q
T=q-t

, 3ampamul

. P=g-
pabouez2o spemeHU- CMOUMOCHb 8bINYCKAEMOTU NPOOYKYUU q-p

Pacxo chipbs
IlpeanpusTie BEINyCKaeT HeTHIpe BHAa H3ENHH ¢ HCMONb30BalHeM YeThpeX BULOB CHIpbA. HopMEl
pacxoa ChIphA JaHBl Kak 2JIeMeHTE MATPHILT A

L
£

Bun cripes 1 2

ca o o
R o

4
5
3
6

o) o= 0
W ™Now

Bujt usjienua.

TpebyeTcsa HaWTH 3aTpaThl CBIPES KAXIOTO BHAA NPH 347JaHHOM IUIAHE BBINYCKA KAXJIOTQ BHIA
H3lenua: cooTBeTeTBeHHO, 60, S0, 35 140 ej.

Pewenue. Bekmop 3ampam 8biuucinemcs Kaxk npou3eedeHue 6eKmopa 3ampam coipvs 9 na mampuyy A

6. HYCTL BCKTOP NPOAYKTA OTpACIIM U MaTpHlla BHYTPCHHETO HOTpe6J'IeHI/I$I HUMCIOT, COOTBETCTBCHHO, BU ]

300 0,3 0,1 0,2
x=[200], 4=[0,2 0,3 0,1
400 0,2 0,2 0,6

Haiimure BEKTOp KOHEYHOTO IIPOAYKTa, IPEIHA3HAYEHHOTO IS
peanu3anuy BHE OTPACIIHU, COCTOSIIEN U3 TPEX NPEIIPUATHI.

y=(E-A)x

Pewenue. /{na eviuucnenus ucnonvzyemces gpopmyna

LN LS
7. HpeZ[HpI/IHTI/IC BBIITYCKACT MNPOAYKIIHIO TPEX BUIOB 1 UCIIOJIB3YET CbIPhHC ABYX THIIOB n .



A W

2
A=|5

. 1 ) a,

HOpMLI pacxoa ChIpbs XapaKTCPHU3YIOTCA MaTpULICU , TJC KaXXJAbIX 3JICMCHT Y TmOKa3bIBa€T

CKOJIbKO €IWHHUIL ChIPbA j—FO THUITa PACXOAYCTCA Ha IPOU3BOACTBO NPOAYKIIHH 1-ro BHJa. IInan BbIITYCKa

C=(100 80 130)

MPOJIYKIIUY 3a]]aM MaTpulen

30

, CTOMMOCTb CIHHHUIIBI KaXIOTO THIIA CHIPBS (IIeH.C1) —

. 50
MaTpHIei . OmpenenuTe 3aTpaThl CHIPhS, HEOOX OMUMBIC IS MJIAHOBOTO BBIMTYCKA MPOAYKIUU, U
0OIIYI0 CTOMMOCTB CHIPBSI.

Pewenue. 3ampamuvl  cvipes  sviuuciaomes no  gopmyne §=C-4 Obwas cmoumocms  Cbipbs

O=S-B=(C-A)-B
1 LA

8. JlaHbI: - 3 _ % %

BEKTOp HEMPOM3BOJICTBEHHOTO TMOTPEOICHUS U Martpuia
MexoTpacieBoro Oananca. HaiiTH BEKTOp BaJOBOTO BBIMYCKa, OOCCMCUUBAIONINA JAHHBIA BEKTOD
oTpeOIeHus.

-l
X=(E-4)

Pewenue. opmyna ons ucnonvzoeanus ¢

9. B tabnie npuBeneHs! JaHHBIE 00 HCTIONHEHWH OanaHca 3a OTYETHBIN MEPHOI, YCII.JeH. eIl

[=> TIpumep 2.10. B TaGiiMlie NpUBEAEHbl JaHHbIE O6 MCIOJTHEHUH
Oanarica 3a OTYETHBIM NMEPUON, YCJI. OeH. €.:

OTrpacnb INorpeGiaeHue KOHEeUYHbIN BanoBoit
3Hepreruka | MalurmHO- | npoaykr BBINYCK
cTpoeHue
I'ipo- DHepreTukKa 7 21 72 100
uispoua- | MawmHo- 12 15 123 150
cTBO cTpoeHue

BLIMUCIUTE HEOOXOOAMMBINM OOGBEM BAJIOBOIO BLIMMyCKAa KAadKIOM oTpac-
JIM, €C/IM KOHEYHOE roTpeG/ieHMe 3HEPreTMYeCcKOM OTPpac/iv YBEJIMYHNTCS
BABOE, a Mau_ln}locrpou'n:nbﬂoi/i COXpPaHHMTCsI Ha TrNpe>XXHEM YypPpOBHE.

Breraucnuts He0O0X0MUMBIH 00bEM BAIOBOTO MPOAYKTA KKIOH OTPACIH, €CITH KOHEYHOE MTOTPeOIcHE
SHEPTEeTUICCKON OTPACITH YBEIHMYUTCS B IBOE, & MAITMHOCTPOUTEIILHOW OCTAHETCS Ha MPEKHEM YPOBHE

Pewenue. opmyna ons ucnonvzoeanus X = (E a A)il ¢
6 7 3 5

c=/1 2 5 6
8 10 20 1

2 Jlns cTpouTeNnsCTBa TPEX OOBEKTOB HCIOIB3YETCS KUPIHY, W3TOTOBISEMBIA Ha
Tpex 3aBojiax. EjkelHEeBHO KaIblil U3 3aBOJOB MoxkeT u3roToBmath 100, 150 u 50 ycn. en. kupnuya.
EsxenHeBHBIC TOTPEOHOCTH B KHPIHYE HA KAKJIOM U3 CTPOSIIUXCSI 00BEKTOB COOTBETCTBEHHO paBHEI 75, 80,
60 u 85 ycin. en. M3BecTHHI Take TapudbI MEPEBO30K 1 yCII. €. KHpIH4a ¢ KaKIOro ¢ 3aBOJIOB K KaXKIOMY
U3 CTPOSIIIUXCS OOBEKTOB!
CocTaBUTh TaKOH IUTaH MEPEBO30K KHUPIHYA K CTPOSANIMMCS OOBEKTaM, IPH KOTOPOM O0INas CTOMMOCTH
MEPEBO30K SIBJICTCS MHHUMATLHOM

1.1. JIna wm3roroByieHus: Tpex BUmoB u3aenuii A, B u C wucmonb3yercss TokapHoe, ¢pe3epHOe,
CBapo4YHOE U HIIU(OBaIbHOE 000pyA0BaHKE. 3aTpaThl BpEMEHU Ha 00pabOTKy OJHOTO WU3JeNus I
KaX/10r0 U3 TUIOB 00OOpynoBaHMs yKa3zaHbl B Tabia. B Hell ke ykazaH oOwmui ¢oHzn pabouero
BPEMCHHU KaXXAO0T'O0 H3 TUIIOB HCIHOJIB3YCMOI'O 060py2:[OBaHI/IH, a TaKXKeE HpI/I6I)IJII) OT peajlu3anuu
OJTHOTO M3IeJHS KaXKJ0T0 BU/A.



Tabnuma 1.1

Tun obopynosanusi| 3arparsl BpeMenu | OOmwuii pong padouero
(craHko-4) Ha Bpe MeHs1 000py10BaHUs
00paboOTKy 0HOTO (9)
U31eIus
BUIA
A B C
®pesepHoe 2 4 5 120
Toxapnoe 1 8 6 280
CaapouHoe 7 4 5 240
[nudosansHOE 4 6 7 360
[Ipubsne (nen.ex.)| 10 14 12

Tpebyetcst onpenenuTb, CKOJIbKO H3JEIMH M KAaKOro BUAA CIEAYEeT HM3rOTOBUTH HNPEINPHUSATHIO,
YTOOBI NPUOBLIL OT UX peaH3alyy ObljIa MAKCUMAIBHOM.

PaccMmoTpum OopraHusanuio U aHaAIMTUYECKOE IIPEACTaBIEHUE UTPhl ¢ MpUupoou. ITycts urpok 1
UMeeT m BO3MOXKHBIX cTpaTeruii: A1,A2, ..., Am, a y npupojsl KMEETCs N BO3MOKHBIX
cocrostHui (ctpareruit): I11, I12, ..., In, Toraa ycinoBust UTrpbl ¢ IPUPOIOH 3a/1at0TCST MaTpULIEH
A BbIUTpBIIIEH (TOTEph) Urpoka 1:
1t mn2 .. In

Al | all al2 ... aln
A=| A2 | a2l a22 .. a2n

Am | aml am2 .. amn

Bo3MmoxeH u ipyroi crnoco0 3a1aHusi MaTPUIBI UTPHI C IPUPOJION: HE B BUIE MATPHIIbI
BBIUTPBIILIEH (1TOTEPh), a B BUJE TaK HA3bIBAEMOI MaTpHUIIbl pUCKOB R = ||rjj||m n. Bemunna pucka-
3TO pas3Mep IUIaTHI 32 OTCYTCTBUE MH(POPMAILIMHU O COCTOSIHUU cpebl. Marpuia R MoxkeT ObITh
MOCTPOCHA HEMOCPEICTBEHHO U3 YCIOBUH 3a/1a4i MM HA OCHOBE MATPHUILIBI BBIUTPHIIIEH (TOTEPH)
A.

Puck - smo paznocmv medxncoy pesynomamom, KOmopwlii uepox Moz bbl NOLYYUMb, eci Obl OH
3HAN OeucmeumenbHoe COCMOSIHUEM CPeObl U Pe3yIbMmamoM, KOMOpblll USPOK HOLYYUM NPU j-Oti
cmpamezuu.

3Has coctostHue Mpupob! (ctpareruto) I1j, Urpok BEIOMpAET Ty CTpaTeruo, Npu KOTOPOii ero
BBIMTPBIII MAKCUMAJIbHBIN WM TIOTEPS MUHUMAJIbHA, T.€.
rij = j-aij, TJI€ j= mMax ajj, Py 3aJaHHOM j. 1 1 m eciH ajj - BBIUTPBILI
Ijj = ajj - j, [J1€ j= min ajj, Ipu 3aJaHHOM j. 1 1 m eciu aj; — morepu (3aTpaThl)
HeomnpeaeneHHOCTD, CBA3aHHYIO € TOJIHBIM OTCYTCTBHEM MH(OPMALMU O BEPOSITHOCTAX
COCTOSIHMI Cpejibl (MPUPO/IbI), HA3bIBAIOT «O€3HAICKHON.

B takux cirydasx [ onpeneneHds HAMIy4dIuX PeLIeHUI UCIIOIb3YIOTCS CIIEIYOLIUE
kputepuu: Banbna, Casumxka, ['ypBuna.

Kputepuii Baabaa. C no3unuii JaHHOTO KPUTEPHUS MPHUPO/Ia paCCMATPUBACTCS KaK arpeCCUBHO
HAaCTPOEHHBIN U CO3HATENILHO JIEUCTBYIOIIUN IPOTUBHUK.



Eciu B ncxonHO#M MaTpuiie O yCIOBUIO 331a4 pe3yJIbTaT aij IPEACTaBIsIeT BEIMTPBILI JIHUIIA,
IIPUHUMAIOLLETO pelIeHne, TO BBIOUpaeTcs pelieHue, st KOToporo Jocturaercs 3Hadyenne W =
max min ajj, 1 1m, 1 j n—makcumunnvii kpumepuii.

Eciu B ncxo1HOM MaTpHLIe IO YCIOBHIO 3a]a4u PE3YJIbTaT a;j IPEACTABISIECT IIOTEPH JIULIA,
IIPUHUMAIOLLETO pelIeHne, TO BBIOUpaeTcs pelieHue, st KOToporo Jocturaercs 3Hadyenne W =
min max aj, 1 1m, 1 j n— munumaxcnoui xpumepuii.

B cootBercTBUM ¢ KpuTepuem Banbna 13 Bcex cambIX HeylauHbIX PE3yJIbTaTOB BbIOMpaeTCs
JTydiiei. ITo nepecTpaxoBOUHAs MO3UIIMS KPAHEr0 MeCCUMU3Ma, pacCUMTaHHas Ha Xy N
ciy4ai.

Kputepuii munumakcHoro pucka Casuaxa. BeiOop ctparernu anaiorudeH BeIOOpY
CTpaTeruy o npuHuuIy Banbaa ¢ TeM OTIMYKMEM, YTO UTPOK PYKOBOJICTBYETCSI HE MaTpULIEH
BBIMTPBILIEH A, a MaTpuLel puckoB R:

S=minmaxr;jlim,1jn.

[Tpumenenue kputepust CaBHKa 103BOJIAET JTFOOBIMU MYTSIMU N30€kKaTh OOJIBIIOr0 pUCKa IpU
BBIOOpE CTpATEruu, a 3HAUMT, u30ekKaTh O0JIBIIEro MPOUTPHIIIA (TTOTEPH).

Kpurepuii neccumuszma-ontumuszma I'ypBuna. 1ot KpuTepuil Ipu BeIOOpE perieHus
PEKOMEHAYET PYKOBOACTBOBATHECSI HEKOTOPBIM CPENHUM PE3YIHTATOM, XapaKTEPHU3YIOIIUM
COCTOsIHUEC MCIKIY KpaﬁHHM IIECCMMHNU3MOM U 663y,)lep)KHbIM OIITUMHU3MOM.

Kputepuii ocHOBaH Ha CleAYIOUIUX JBYX MPEANOI0KEHUAX: «IPUPOJIa» MOKET HAXOIUTHCS B
CaMOM HEBBIT'OJTHOM COCTOSIHMH C BEPOSATHOCTH (1-p) 1 B caMOM BBITOJHOM COCTOSIHUU C
BEPOSATHOCTHIO P, I'I€ P — KO3 PULMEHT neccumMu3ma.

CoryacHO 3TOMY KPUTEPHUIO CTpATErus B MaTpuLie A BEIOUPAETCS B COOTBETCTBUH CO 3HAUYECHUEM:
Ha =max pmaxa;+ (1-p)mina; , 11m, 1 jn. ecau a;— BeIUIPHILI
Ha=min p min a; + (I-p) max a;; , 11m, | jn. ecau a;— notepu (3arpatbl)

ITpu p = 0 xpurepuii I'ypBuna coBnanaet ¢ kpurepueM Banbaa. [lpu p = 1 npuxonum
pelaIeMy IpaBuily BUa max max ajj, K Tak Ha3bIBAEMOM CTPATErHH «310pOBOr0O
ONTUMU3MAY», KPUMEPUL: MAKCUMAKCA.

IIpumenunTenbHO K MaTpule pUCKOB R kpuTepuil neccuMusma-ontuMusma ['ypBuiia uMeeT BUL:
Hr=minp maxr;+ (1-p)minr;, 11im, 1 jn.

ITpu p = 0 BEIOOp cTpaTeruu Urpoka 1 ocymiecTBisieTcs M0 YCIOBUIO HAUMEHBILIETO U3 BCEX
BO3MOJKHBIX PUCKOB (Min Ijj); IpU p = 1 — 10 KPUTEPHUIO MUHMMAKCHOTO pucka CaBHIpKa.

3navenue p oT 0 10 | MOKeT onpenensaThCsl B 3aBUCUMOCTH OT CKJIOHHOCTH JINIIA,
[IPUHUMAIOLLETO PEIICHUE, K IECCUMU3MY WM ONTUMU3MY. IIpu OTCyTCTBUY SIPKO BBIpA’KEHHOMU
ckJoHHOCTH p = 0,5 npezacTaBiseT HauboJee pa3yMHbIN BapUaHT.

B citydae, korzaa 1o npuHATOMY KPUTEPHUIO PEKOMEHAYIOTCS K UCIIOJIBb30BaHUIO HECKOJIBKO
CTpaTeruii, BBIOOP MEXKy HUMH MOXKET JAEJaThCs 110 JIONOJIHUTEIbHOMY KPUTEPUIO. 3/1€Ch HET
CTaHJIapPTHOTO M0AX0/1a. BbIOOp MOXKET 3aBHCETh OT CKJIOHHOCTHU K PUCKY UTpokal.

IIpumep

TpancnopTHOe NpeAnpUATHE JOJDKHO OIPEIEIUTh YPOBEHb CBOMX IIPOU3BOACTBEHHBIX
BO3MOYKHOCTEH TakK, 4TOOBI y10BJIETBOPUTH CIPOC KIIMEHTOB HAa TPAHCIIOPTHBIE YCIYTH Ha



1aHupyeMslil nepuoA. Cripoc Ha TPaHCIIOPTHBIE YCIIYTH HE U3BECTEH, HO IIPOTHO3UPYETCS, YTO
OH MOJKET MPUHATH OJJHO U3 ueThlpex 3HaueHuit: 10, 15, 20 unu 25 Thic. T. 15 KaXX10r0 ypoBHS
cIpoca CyIeCTBYET HaWIydllInil ypOBEHb IPOBO3HBIX BO3ZMOKHOCTEN TPAHCIIOPTHOI'O
npennpuaTusi. OTKIOHEHUs OT 3TUX YPOBHEH MPHUBOIST K IOMOJIHUTEIbHBIM 3aTpaTaM Ju0o0 13-
3a MPEBBILICHMS [IPOBO3HBIX BO3MOXKHOCTEH HaJl CIPOCOM (M3-32 IPOCTOS MOABUKHOTO COCTABA),
1100 M3-3a HENOJHOIO YAOBIETBOPEHMS CIIPOCA HAa TPAHCIIOPTHBIE yCIIyrd. Bo3moxHbIe
IIPOrHO3UPYEMBIE 3aTpaThl Ha pa3BUTHE IIPOBO3HBIX BO3MOXKHOCTEH NpeICcTaBiIeHb! B Tabn.4.1.

Tabnuua 1
BapuaHTbl BapuanTsl cnipoca
IIPOBO3HBIX BO3MOKHOCTEN Ha TPAHCTIOPTHLIC yeyrt
TPAHCIOPTHOTO MPEANPHUITHS 1 2 3 4
1 6 12 20 24
2 9 7 9 28
3 23 18 15 19
4 27 24 21 15

HeoOxoaumo BeIOpaTh ontumanbHyto crparervto. lcmoss3oBare: kpurepuil Banbaa,
kputepuit Casumka, kpurepuii I'ypsuna.

Pewenue

HmeroTcst yeTslpe BapuaHTa CIpoca Ha TPAHCHOPTHBIE YCIIYTH, YTO PAaBHO3HAYHO HAJIMYUIO
yeTbIpex cocTosiHuil «npupoas»: I11, I12, I13, [14. M3BecTHBI Tak ke YeThIpe CTPATErUH Pa3BUTHS
IIPOBO3HBIX BO3MOKHOCTEH TpaHcnopTHoro npennpusarus: Al, A2, A3, A4. 3arpatsl Ha pa3BUTHUE
MIPOBO3HBIX BO3MOXKHOCTEHM Tipu Kaxkol nape [1; u Aj 3amanbl cienyroneil MaTpuLei:

| m n2 n3 14
Al 6 12 20 24
A=14219 7 9 28
A3 (23 18 15 19
A4 127 24 21 15
[Toctpoum matpuiy puckoB. B naHHOM mpumepe ajj mpeacTaBisieT 3aTpaTrhl T.€. MOTEpU

3HAUUT JAJI1 HOCTPOSHUS MATPUIIBI PUCKOB UCTIOJIB3YeTCs IPHHIMII Tjj = ajj - j, TJI€ j= min aj.
HuaII1: ;=16
Hua I12: =17
Jua I13:;,=9
Husa I14: =15

Marpuiia pucKOB UMEET CIIEAYIOIINUNA BU/;
Il 12 13 114
Al | 0O 5 11 9
R=|42| 3 0 0 13
A3 |17 11 6 4
A4 21 17 12

Kpumepuii Banrvoa



Tak kak B JaHHOM NPUMEPE ajj IPEACTABIISIET 3aTPATHI T.€. IOTEPH, TO IPUMEHATCS
MUHHMMAaKCHBIM KpUTEPUIL.

Hns Al:
Hns A2:
Jns A3:
s A4:

max aj = 24
max ajj = 28
max a; = 23
max a;j = 27

W = min max a;; = 23 HawTy4Iled cTpaTterueil pa3sBUTHs IPOBO3HBIX BOBMOYKHOCTEH B
COOTBETCTBMM C MMHUMAKCHBIM KputepueM Banbaa Oynet TpeTbs ctparerus (A3).

Hns Al:
Hns A2:
Jns A3:
Hns A4:

Kpumepuii munumaxcnozo pucka Creuodsica

max r;;= 11
max rj; = 13
max r; = 17
max rj; = 21

S = min max r;j = 11 Hawty4mei crparerueil pa3BUTHs IPOBO3HBIX BO3ZMOKHOCTEH B
COOTBETCTBMHU ¢ KputepueMm CaBupka Oynet nepsas crparerus (Al).

[Tonoxxum 3HaueHue ko3 pduienta neccumuszma p = 0,5.

Kpumepuii neccumusma-onmumusma I'ypsuuya

Tak kak B JaHHOM IpUMeEpE a;; IPECTaBIsAET 3aTPaThl (IIOTEPU), TO MPUMEHSITCS KPUTEPHUIL:

Ha = min p min a; + (1-p) max aj;

min a;; max aj; p min a;; + (1-p) max a;
Hns Al 6 24 15
Hns A2 7 28 17,5
s A3 15 23 19
Hnsa A4 15 27 21

OnTumanbpHOE pelleHHe 3aKII04aeTcst B BolOope cTpateruu Al

PaccunraeMm onTUMalIbHYIO CTPATETHUIO IPUMEHUTENIBHO K MATPULIE PUCKOB

Hr = min p max r;; + (1-p) min rj

min rj max rj p max rj; + (1-p) min rj;
Hos Al 0 11 5,5
Hnsa A2 0 13 6,5




s A3 4 17 10,5
s Ad 0 21 10,5

OnTumanbHOE pelleHHe 3aKII04aeTcst B BolOope cTpateruu Al

BbiBOI: B TIpuMeEpe NPEACTOUT CACIaTh BLI60p, KaKoO€ U3 BO3MOKXHBIX pCI_LICHI/Iﬁ TIPCATIOYTUTCIIBHEE !

1o kputeputo Banpaa — Bei60op crpareruu A3;
no kputeputo CaBuka — BbIOOp cTpareruu Al;
110 KPUTEPHUIO

I'ypBuna — Be160p crpareruu Al.

WNupuBuayansHOE 3a1aHUE
Pemnte 3a1a4y, cornacHo BanieMy UHAUBUYaIbHOMY BapUaHTY.

Bapuanrt 1

Haiitn Hamtydniie crpaternu no kpurepusim: Banbaa, Casupka, I'ypsuiia (ko3¢ ¢puiuent neccumusma pase 0,2), I'ypBulla IpUMEHUTENBHO
K MaTpuie puckoB (koaddurment neccumusma paseH 0,4) uist creyromeit IaTeXHO MaTPUIIBI UIPbI ¢ IPUPOJOH (3TIEMEHTBI MATPHUIIBI -
BBIMTPBIIIHN):

5 -3 6 -8 7 4
7 5 5 -4 8 1
1 3 -1 10 0 2
9 -9 7 1 3 -6

4. MarasuH TOpryeT rBo3aaMu ABYX BUIOB: 25 u 40 MM. Macca reo3jeit coorBerctBeHHo 5 u 10rp, 1ieHa 5 u
7 py0. 3a kunorpamm. [lokymaTes, BeIyIui peMOHT, XOTel OBl KymuTh rBo3jei Ha 10 py0. Onwmmire
JIOCTYITHBIC €My Ha 3Ty CyMMY HaOOpHI rBo3zci. [1oacKkakuTe MOKYITaTeNto, CKOJIBKO M KaKUX TBO3CH eMy
HAJI0 KYIHTh, €CJIH OH XOTEIT OBI:

a) KYIHUTb TBO3/ICH KaK MOYKHO MEHBIIIE ITO Macce

0) KaKk MO>KHO OOJIBIIE MO JTHHE

B) KynuTb I'BOo3Imel niamHoM 40 MM B OBa pasa OoJiblle IO
Macce, ueM I'BO3IeM 25 MM



5.4 Camocmoamenvnan paboma

Ne Yacsl
Coneprxanue
Tembl | HanmeHoBaHUe TeMBI N 0 DopMBbI KOHTPOJIS
CaMOCTOATEJILHON pabOThI
1 |OcHOBHBIE NOHATHUS IToaroroBka K NpakTU4ECKUM 4 Omnpoc Ha
TEOPUHU CUCTEM U 3aHATUAM [IPaKTHYECKOM
CHUCTEMHOI'0 aHaJn3a 3aHATHUU U B HayaJle
JeKLI U
2 |CucteMHbIe CBOHCTBA U IToaroroBka K NpakTU4ECKUM 4 Omnpoc Ha
KJIAaCCU(PUKALUS CUCTEM 3aHATUAM [IPaKTHYECKOM
3aHATHUU U B HayaJle
JeKLI U
3 |OcHOBHbBIE NIPUHIUIIBL, IToaroroBka K NpakTU4ECKUM 6 Omnpoc Ha
3aKOHBI U 3aHATUAM [IPaKTHYECKOM
3aKOHOMEPHOCTH CUCTEM 3aHATHUU U B HayaJle
JeKLI U
4 |Mopgenu u [ToaroroBka K NpakTUYECKUM 12 |Ompoc Ha
MO/IEJTUPOBAHKE CUCTEM; 3aHATUAM [IPaKTHYECKOM
aHaJIU3 U CUHTE3 KakK 3aHATHUU U B HayaJle
METO/Ibl IOCTPOEHUS JeKIUU
MoJeIen
5 |OCHOBHBIE THIIbI IToaroroBka K NpaKTU4ECKUM 16  |Ompoc Ha
MaTeMaTHYECKUX MoJieJIei 3aHATUAM [IPaKTHYECKOM
CUCTEM 3aHATHUU U B HayaJle
JeKLI U
6 | CTpykTypa CUCTEMHOTO [ToaroToBka K MpaKTUYECKUM 16  |Ompoc Ha
aHaJln3a U CUCTEMHBIN 3aHATUAM IPaKTHYECKOM

MOJXO/J K PELICHUIO
POOJIEMHBIX CUTYalMH

3aHSATHH U B Hadaje
JIEKIIUHN




6. Temamuxka pepepamos

[IpennocbulKy BO3HUKHOBEHUS U 3BOJIIOLMS TEOPUH CUCTEM.
AHaJIUTHYECKUN, CHHTETUYECKHH U CUCTEMHBIN IMOJIXO/IbI K II03HAHUIO
[TonsiTHe M KIacCUpUKALKSI CUCTEM.

OCHOBHBI€ 3JIEMEHThI U CBOMCTBA CUCTEM

I{esns aBTOMATU3aLUN YIIPABICHUSA

Mojens u MOJeIUpOBaHUE

Knaccudukanus Bu10B MOJEIUPOBAHUS CUCTEM

[IpuHUMIBI ¥ TOAXOABI K IOCTPOEHUIO MATEMATUUYECKUX
MoOJeIIen

9. Dramnbl IOCTPOEHUS MAaTEMATUYECKOW MOJIENN

10. OcHOBHBIE MOHATHUS U CYLIHOCTb CUCTEMHOTO aHAJINU3A.

11. [IpuHUMIBI CUCTEMHOIO aHAIN3A

12. CtpykTypa CUCTEMHOIO aHaJIn3a

IR e

7 Yuebno-memoouueckoe obecneuenue OucCuuniumbl

OcHoBHas JquTEpaTypa

1. BnoBun B.M. Teopust cucteM u CUCTEeMHBIN aHAIHN3 [ DNEKTPOHHBIN pecypc]: yueOHUK JJIst
6akanaspos/ Brnosun B.M., CypkoBa JI.E, BanentuHoB B.A.— D1eKTpOH. TEKCTOBbIE JaHHBIC.—
M.: JamkoB u K, 2014.— 644 ¢.— Pexum gocryna: http://www.iprbookshop.ru/24820 (nara
obparenus 07.04.2016)

2. Cunnu, B.A. Teopus cucteM U CHCTEMHBIH aHanu3 : yaeObHoe nocodue / B.A. Cunny,

M.IL. Cunny ; mox pex. A.A. Lpirankosa. - Tomck : ToMCKkui NOJUTEXHUYECKUH YHUBEPCUTET,
2011.-276 c.; To xke [DnexTpoHHbIH pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=208568 (31.03.2016).

3. 'ermanuyk, A. B.

DKOHOMHKO-MATeMaTUYECKHE METO/IbI U MOJIENHU [ DJIEKTPOHHBIH pecypc] : yueOHoe mocooue / A. B.
I'ermanuyk, M. M. EpmuiioB. - DneKkTpoH. TekcToBble 1aH. - Mocksa : Jlamkos u K, 2015. - 186 c.-
http://www.iprbookshop.ru/14124.html (natra obpamenus 07.04.2016)

JdomoaHuTeIbHAA JTUTEPaTypa

1. Ilantenees A.B. Meroapl ontumuzauuu. [Ipaktuueckuil Kypc [DIIEKTpOHHBIM y4eOHHK]
yueOHoe mocobue / A. B. TIlantreneeB, T. A. JleroBa, 2011, Jloroc. - 424 c.-
http://biblioclub.ru/index.php?page=book&id=84995/ (nata obpamenus 07.04.2016)




8 Oopazoeamenvnvie mexnonozuu
8.1 Hcnonv3zoeanue ungopmayuoHHbIX MEXHOI0ZUTL

IIporpammuoe o6ecnieuenue u UHTepHeT-pecypcesl
Ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIEC H IIOMCKOBbIE CHCTEMBbI

8.2 Ilpumenenue aKkmusHvIXx Memo0o8 00y4eHus

AKTHBHBIC MeTOJbl 00yYeHHsI — 3TO CIOCOObI AKTHUBU3ALMHU Yy4eOHO-IO3HABATEIbHOU
JeSITEJIbHOCTU CTY/IEHTOB, KOTOPbIE MOOYXJIAIOT MX K aKTMBHOM MBICIUTEIBHON U MPAaKTUYECKON
NeSITeJIbHOCTU B IPOLIECCE OBJIAJEHHUSI MaTepualloM, KOIJla aKTUBEH HE TOJIBKO IPErojaBareib, HO
aKTUBHBl U CTYJEHThl. AKTHUBHBIE METOJbl OOYYEHHs NpPEeANoiararT HCIOJIb30BaHUE TaKOMH
CHUCTEMbI METO/IOB, KOTOpas HaIlpaBjieHa IJaBHbIM 00pa3oM, HE Ha HM3JI0KEHME IIpernojaaBaresieM
TOTOBBIX 3HAaHUHU U MX BOCIIPOM3BEJICHUE, @ HA CAMOCTOSITEJIbHOE OBJIaJICHUE CTYICHTaMU 3HaHUN B
Ipolecce akTUBHOM M03HABaTEJIbHOM AesTeNbHOCTH. B HacTosiee Bpems He CYIIECTBYET €QHHOTO
B3IJIs/1a HA MPo0JIeMy KiIacCU(UKAIIMK METOJO0B aKTUBHOTO OOyUeHHMsI, U JTr00as U3 KiaccuuKauit
MMeeT KaK MPEeUMYILEeCTBa, TAK U HEJOCTATKU, KOTOPbIe HEOOXOAMMO YUUTHIBATh HA CTalUU BbIOOpa
U B IpOLECCe pealn3aluud KOHKPETHhIX METOA0B oOydeHus. Yame Bcero ux JemiT Ha
MMUTALMOHHBIE U HEUMUTALMOHHBIE, UIPOBbIE M HEUrpoBble MeToabl. (Cpenu HUX: aKTUBHAs
(mpobiyieMHas) JeKUMA, JEKIHUSI-BU3yalln3alusi, KPyriblid CTOJ, JeJoBas Wrpa, JUCKYCCus, Ipecc-
KOH(epeHLs, MO3roBas aTaka, IporpaMMHpPOBaHHOE 00yYeHUE, UTPOBOE MPOECKTUPOBAHKE, aHAIIN3
KOHKPETHbIX CHUTyalui, IOUCKOBas JaboparopHas pa0oTa, KOJUIEKTUBHAS MBICIUTEIbHAs
NeSITeJIbHOCTh, METO/1 IIPOEKTOB U T.JI.

TecTbl neiicTBuss. TepMUH B3SIT U3 MCUXOJIOTHM, TA€ TECThl NEWCTBUS MOHUMAIOTCS Kak
[poLEeAYypa, OPHEHTUPYIOIIAas HCHBITYEMOTO Ha BBINOJIHEHHE KaKOro-HUOYAb IPaKTHYECKOTO
nevictBusi. O4eHb YaCTO MPHUMEHSIOTCS [JI1 HPOBEPKH PEaTbHBIX MPO(PECCHOHATBHBIX YMEHHUH
(HameyaTtaTb Ha KOMIIBIOTEPE TEKCT, OTKOPPEKTHPOBAaTh Ta3eTHYI CTaThi0, IPUTOTOBUTH
BpPEMEHHbII MUKpoIpenapar, coopaTh 3JEKTPUYECKYIO Lienb U T.A4.). [IpeaHasHaueHsl B TOM 4Hcie
JUIL BBIABJICHUS YMEHUH BBINOJHATH PabOTy ¢ MeXaHU3MaMH, MaTepualaMy, WHCTPYMEHTAMHU.
[1o3BONIAIOT NPOBEPUTH HE TOJBKO YPOBEHb OBJIAJCHUS HAaBBIKOM, HO M OLIEHUTb Pa3JIMYHbIC
KayecTBa JUYHOCTH U YPOBEHb (POPMUPOBAHUS COITYTCTBYIOIIMX KOMIIETEHIIHH.

CuryanuoHHble TeCThl (MMUTAIIMOHHBIE METObI Y4eOHOI HesiTe/IbHOCTH). TpeOyroT He
IIPOM3BECTU peaJbHOE JEUCTBUE, a CHIMUTHUPOBaTh ero. I[Ipm uX npoBeneHUH HE SBIAETCS
HEOOXOJUMbIM HAJIMYUE PpEATbHBIX MEXaHU3MOB, IIOJIEBBIX IIPOU3BOJCTBEHHBIX YCJIOBUU.
[IpocTeiieit ¢opmoii sBisgercs MeToA HHUMAEHTa. VcnplTyembIM wu3naraercs IpoOJieMHast
CUTYal¥sl, CBsI3aHHAas ¢ uxX Oynyuel npoecCHoOHaIbHOM AeATeIbHOCThIO, U IPEIaracTcsl IPUHSITh
ObICTpoe peleHue (Harnpumep, OyaylieMy YUYHUTEN0 — YTO JAeaTh, €CJIM YUYEHUK HE TOTOB K YPOKY
Wiy Harpyoun yuuremo?). Bpems pemenus 3agauu pe3ko OrpaHHUYEHO, IIPHU OLEHKE YUUTHIBACTCS
HE TOJbKO MPaBUWJIBHOCTb OTBETA, HO W OBICTPOTA PEaKIMM, KOTOpas MMEeT Ba)KHOE 3HaueHue B
peaabHON CUTYALMH.

bonee cnoxnas ¢opma — aHanM3 KOHKPETHOM cuTyauuu. McnbiTyeMblM npenjaraeTcs
obmupHas uH(OpManus O KOHKPETHOM CHUTyaluu (Hampumep, CTYyA€HTaM —3KOHOMUCTaM
[pe/UIaraeTcs CMOJEIMPOBaTh PA3BUTHE IMPOM3BOJCTBA NPHU pPOCTE LIEH Ha ChIpbE, CTYAECHTaM-
BETBpayaM OKa3aTh CKOPYI0 MEIMIMHCKYIO MTOMOIIb). TpedyeTcs MpoBECTH aHAIU3 CUTYyalluu, IIPU
9TOM MCIBITYEMBIH J0JI)KEH YYUThIBaTh, YTO 4aCTh MH(QOPMALUU JIMLIHAS, HO €CTh BO3MOYKHOCTh



JNOOBITh JOTIOJHUTENbHYI0 WHGOpPMAIMIO (BOCIOJIL30BABIIMCH CIIPABOYHUKOM WJIM 33JaB BOMPOC).
[Tocne ananu3a npuHUMaeTcs MOTUBUPOBaHHOE pelieHue. PaboTa nmpoBOUTCS Kak B IpyMIe, TaK U
UHAUBUYAJIBHO.

Meton mnpoekrtoB. Ilpencrtamiser co0oil colManbHO 3HAYUMYIO 3a/lady, CBS3aHHYIO C
Oyaymei npoecCUOHAIbHON JIEATENbHOCTBIO, IPEAINOJAraollyl0 JIOCTATOYHO JUIUTENIbHBIH
NepuoJ peuieHus (1o cemectpa) U 00JbIIoi 00beM paboThl, KOTOpask BEAECTCS CAMOCTOSATENLHO, HO
C KOHCYJIbTAaTUBHBIM PYKOBOJACTBOM IpEINojaBaTessi, ¢ 00sA3aTeIbHBIM TBOPYECKHUM OTYETOM
(mpe3enTanueit). [IpoekT MokeT ObITh MHAUBUAYAIbHBIM U IPYIIIOBBIM.

CryneHTsl, FOTOBAIIUE TPOEKT UMEIOT MPaBO:

- CAaMOCTOSITEJIBHO BHIOMPATh TEMY IIPOEKTA;

- CaMOCTOSITEJIbHO BBIOMPATh METO/IbI PEILIEHUs IPOEKTHOM 3ajauu;

- CaMOCTOSITENIbHO  aHalIM3MpoBaThb HH(pOpMaIMio, 0000mare (QakTbl, TIOTOBUTh
[IPE3EHTALIUIO.

Ha ocHoBe npe3eHTanuu npenojaBaresb OLEHUBAET padOTy CTYAEHTOB (B LIEJIOM I'PYIIbI U
WHIUBUAYyalbHO). PaboTa Haj mpoekToM paszaensercs Ha 4 CTaauu: MOCTAaHOBKA MPOOJIEMBI
(mmanupoBaHue); cOOp MarepuasioB; 0000meHHe HHDOpPMALMU; TMPEICTABICHUE TMPOEKTa
(mpe3eHTanys).

Keiic-meTtoa. B Poccuu keiic-meron (CASE-TexHOI0rMM) XOpOLIO U3BECTEH pa3paboTYMKaM
nH(POPMAIIMOHHBIX cUcTeM U 0a3 maHHbIX. Ha3BaHue kelic-MeTosa MPOUCXOAUT OT AHIVIMHCKOTO
CJI0OBA «KeMc» — Marka, 4eMoAaH, NopTdeb (MOXKHO MEpPEeBECTU U Kak «ciydaid, cutyauus»). [loa
KeCOM IMpHU 3TOM MOHUMAETCA TeKCT (110 25-30 cTpaHMuil), KOTOPBIN OMKUCHIBAET CUTYAIUIO, HEKOT/Ia
HMMEBUIYI0 MECTO B PEAIILHOCTH, B 3TOM €ro OTJIMYUE OT MHBIX CUTYallMUOHHBIX 33JaHUH, HalpuUMep
nenoBo urpsl. Keiicbl MOryT OBITH INpeACTaBICHbI CTYJEHTAMHM B CaMbIX Pa3JIMYHBIX BUAAX:
ne4yaTHOM, BHJEO, aynuo, MyiabTumenua. IIpobimema, paccmarpuBaemasi B Kelce, JOJDKHA OBITH
MOHATHOM, CBSI3aHHOU ¢ Oyaymiedl npoecCHOHAIbHOM AEATEIbHOCThIO CTYAEHTOB. OOCyXIeHnEM
MpoOJIeMBbI, IPEICTABIEHHOM B KEHCE, pyKOBOAUT MPEIO/1aBaATEb.

Ienn xelic-MeTona COCTOAT B CIEAYIOLIEM:

- aKTUBM3alMs CTYJIEHTOB, 4YTO, B CBOI OuYepeab, NOBBIIAET 3PPEKTUBHOCTH
po(hecCUOHANBHOTI0 00YUYEHHsI; TOBBIILIEHUE MOTHBALIMY K yUeOHOMY IIPOLIECCY;

- npuoOpeTeHre HAaBBIKOB aHAIN3a PA3THYHBIX TPO(ECCHOHATBHBIX CUTYAIHH;

- orpaboTka yMmeHuM palOoThl ¢ uHpoOpMalUeid, B TOM 4YHCIE YMEHMsA 3aTpeOoBaTh
JIOTOJIHUTENBbHYIO UH(OPMaLIHIO, HEOOXOAUMYIO /JIsl YTOUHEHUS CUTYAllUH;

- MOJIEIMPOBAHUE PEIICHUH, IPEICTABICHUE PA3IIUYHBIX IUIAHOB JIEHCTBUM;

- NpuUOOpeTeHHE HABBIKOB MpPHUHATHA Haubosiee 3(P(EKTUBHONO pELIEHUS Ha OCHOBE
KOJUIEKTUBHOT'O aHAIN3a CUTYyalluH;

- IpUOOpETEHNE HABBIKOB YETKOI'O M TOUHOI'O U3JIOKEHHsI COOCTBEHHOM MO3UIMU B YCTHOW U
MMCbMEHHOHN (popMe, 3alUThl COOCTBEHHOM TOUKHU 3PEHUS;

- OpUOOpeTeHHE HABBIKOB KPUTHUYECKOTO OLIEHMBAHMS pPAa3IMYHBIX TOYEK 3pEHMUS,
caMOaHaJIn3a, CAMOKOHTPOJISL U CAMOOLIEHKH.

CrtpykTypa 1 coaepxaHue Keica:

- IPEIbsBICHUE TEMbI IPOrpaMMbl U yU€OHOT0 3aHATHS, IPOOJIEMbI, BOIIPOCOB, 3a/1aHUS;

- 10JI00HOE ONUCaHKE MPAKTUYECKUX CUTYaLIUM;

- COIYTCTBYIOLIUE (PAKThI, IOJOKEHHSI, BADUAHTHI, AJIbTEPHATHUBBI;

- yueOHO-MEeTOJMUECKOe oOecredeHue:

- HaII AHBIM, pa31aTOYHbIi UM IPYrod WIIOCTPATUBHBIA MaTepHUall,

- pexomeHaiuu «Kak paboTath ¢ keHcom»;

- TUTEepaTypa OCHOBHAs U JIOTNIOJIHUTEIbHAS;

- peKuM pabOThI C KEHCOM;

- KpUTEPUHU OLIEHKU palbOTHI 110 3Tanam.



[Topsiiok (asiroput™m) paboThI 10 KEHC-METOY:

1 [loaroroBka K 3aHATHUIO MPENOJABATEIIEM U CTYIEHTaMHU.

2 OpraHu3annoHHas 4acTb. Bbiiaua keiica.

3 NnnuBuyalibHasi caMOCTOSITENIbHASL paboTa CTYIEHTOB C KEHCOM.
4 TIpoBepka yCBOEHUs TEOPETUUECKOI0 MaTepuasa 1o Teme.

5 Pabota cTyieHTOB B MUKpPOI'PYIIIax.

6 Jduckyccus (KomieKTUBHAs padoTa CTyACHTOB).

7 OdopmiieHre CTyJeHTaMU UTOIOB PaOOTBHI.

8 IlonBeneHre NTOTOB MpernoaBaTeieM.

CamocTosiTe/ibHAs ayIUTOPHAs M BHeayauTopHasi padora. CamocTosATeNbHas paboTa
MOXXET BBITIOJIHATHCS CTYACHTOM B YHUTAJIBHOM 3aje OWUONHOTEeKH, B Yy4eOHBIX KaOWHETaX,
KOMITBIOTEPHBIX KJIaccaX, a TaK)Ke B IOMAIIHUX YCJIOBUsIX. OpraHu3aius caMOCTOSITEIbHONU pabOThI
CTyJIeHTa JIO0JDKHA MpeaycMaTpuBaTh KOHTPOJUPYEMBI TOCTyN K 0a3amM JaHHBIX, K pecypcy
Nurepuet. O0s13aTeNIbHO MPEyCMATPUBAIOTCS TMOJTYYEHUE CTYACHTOM KOHCYJIbTAllMHU, KOHTPOJIb U
MOMOIIIb CO CTOPOHBI MPETOAaBaTes.

9 Mamepuanvno-mexunuueckoe obecneuenue yuedH020 npoyecca
JUid mpoBeNeHUs 3aHATHA MOJKET MCIIOJIb30BAaThCA MYJIbTUMEIUMHBIA IIPOEKTOP, 3KPaH,
WHTEPaKTUBHAS IOCKA.



10.2 Bonpocwt k IK3ameny

HcTopus Teopun cucteM U cucTeMHoOro aHanusa. Ilpusectu npumeps! u3
HCTOPUM JPEBHETO MUPA U U3 COBPEMEHHOM UCTOpUU (Havallo, CcepeinHa
u koHell XX Beka). Hazparh nMeHa Hanbosee U3BECTHBIX YUEHBIX U3
9TOM 00JacTu, paboTaBUIMX B HAIIEH CTpaHe U 3a pyOex oM.

O6sacT MpUMEHEHUs IPUKJIAJHOTO CUCTEMHOT0 aHanu3a. Pacckasarh
JUTSL KAKUX 00JIaCTel 4eI0BeUeCKOM NesTeIbHOCTU IPUMEHSIIOTCS
METO/Ibl CUCTEMHOT0 aHanu3a. [IpuBectu nmpumepbl

HayuHble HanpaBiieHUsI, CBS3aHHBIC C CACTEMHBIMH UCCIICIOBAHUSMH.
[TpuBecTr MpUMeEpHI AUCUUILIMH, OTHOCSIIUXCS K MEUIIMHE,
¢dbunocodun, IKOHOMHUKE, BOCHHBIM HayKaM, TEXHUYECKUM HayKaM, B
OCHOBE KOTOPBIX JIKAT METOJIbl CHCTEMHOT'O aHAJIN3A.

Kpartkue xapakTepuCTUKHU YEThIPEX MOHATHM IPUKIIAIHOIO CUCTEMHOIO
aHanu3a (mpoOJiemMa, cucTeMa, MOJIeJb, YIIPaBIICHUE)

[HonsiTue npob6aemsl U NpobaeMHON cutyanuu. Onucarh JBa aclekra
IpOo0JIEMHON CUTyalluy U J1Ba 0a30BbIX NOX0/a K PEIICHUIO IPOOJIEMBI.

BapuanThl perieHust mpoodeM ¢ TOUKH 3PEHUS] CHCTEMHOTO aHAIu3a
(Absolution, Resolution, Solution, Dissolution)

UYro Takoe cucrema. Jlath onpenenenue cucreMbl. CpaBHUTh HECKOJIBKO
OHpeI[eJIeHI/Iﬁ MOHATHUA CUCTEMBI U MTPOCIICAUTDb 3BOJJIIOLIUIO W3MEHEHU
JTAHHOTO OIPEJEIIEHU CUCTEMBI.

[TonsTus, XapakTepusyrouue cTpoeHue U ()yHKIIMOHUPOBAHUE CUCTEM.
DJeMeHTbl U KOMIIOHEHTHI cucTeM. [loacucTemsl.

UYro Takoe cBsA3U B cucteme? BHelIHNe U BHYTPEHHUE CBS3HU, IPSIMBbIE U
oOpatHbie cBa3u. [lonoxkurenpHas (YyCUIMBAIOIIAsA) U OTpULIATEIbHAS
(crabmnsupyroas) oopatHsie cBsi3u. CTpykTypa cuctemsl. [IpuBectu
[IpUMEPHI

Hatb onpenenenue ueiau. Kakyro posib urpaet ueis B



(YHKIIMOHUPOBAHUU CUCTEMBI U B CUCTEMHOM aHaJIn3€e. 3aBUCUMOCTb
LeJIM OT BHELIHUX U BHYTPEHHUX (hakTopoB. UTo Takoe nepeBo 1eneil.

JaTte onpezieieHUE COCTOSIHUIO cUcTEMBI. UTO Takoe NoBeeHKE
cucteMbl. OxapakTepHu30BaTh TAKME MOHATHS KaK PaBHOBECHE,
yCTOfI‘II/IBOCTI), paSBI/ITI/IC CUCTCMBI.

JaTh onpezaenenue okpyskarolei cpenbl cucrembl. Knaccudukarus
CHCTEM IO OTHOILIEHUIO C OKpYXkatoten cpeoi. OTKPBITbIE U 3aKPBITHIE
CHUCTCMBEI.

PaCCMOTpeTI) BO3MOJKHbBIE CIIOCOOBI OMpeCacCJICHUS CIIOKHOCTH. I[aTI)
OonpeacCJICHUC U MIPUBECTU IPUMEPLI CUCTEM pa3J'II/IIIH0ﬁ CTCIICHHU
CJIOKHOCTH.

PaCCMOTpeTI) Knaccy@mcaumo JKHMBBIX U HCI)KUBBIX CUCTEM 110 YPOBHIO
CJIO’KHOCTH. HpI/IBeCTI/I IIPUMEPBI CUCTEM, SABJIAOIINXCA TUITAMIHBIMU
NpeaACTaBUTCIHIMU KaXXI0I'0 U3 KJIaCCOB

Paccka3zaTs 0 ki1accu(uKauy CUCTEM 10 CTENIEHU OPraHU30BaHHOCTH.
[IpuBecTr mpUMeps! CUCTEM C PA3IMYHOMN CTENIEHBIO OPraHU30BAaHHOCTH.

3akoHoMepHOCTH cucTeM. Kakue npu3Haku Mo3BOJISIOT TOBOPUTH O
LEJIOCTHOCTU CUCTEMBI. YTO TaKO€ IMEPAKEHTHOCTh CUCTEMBI, IIPUBECTH
npumepsl. CylecTBYIOT JIM CUCTEMBI, Y KOTOPBIX 3Ta 3aKOHOMEPHOCTh
HE BBIIIOJIHACTCS.

3aKOHOMEPHOCTH CUCTEM. 3AKOHOMEPHOCTh HePAPXUUECKON
ynopsiioueHHocT. Kakum oOpasoM nposiBisieTcs JaHHas
3aKOHOMEPHOCTh U KaK OHa UCIOJIb3YeTCS B CIIOKHBIX CHCTEMaXx.

3aKOHOMEPHOCTh P YHKIIMOHUPOBAHUS U PA3BUTUS CUCTEM.
NcropuuHocTh cucTembl. J{71s 4ero HyKHO U3y4aTh M OTCIIEKUBATh
HUCTOPHIO CUCTEMBI.

3aKOHOMEPHOCTh OCYIIECTBUMOCTH CUCTEM. DKBU(UHATILHOCTh

3aKOHOMEPHOCTH CUCTEM. 3aKOH He00XoauMoro paznooodpasus (Y.P.
Ouibu). Kakum 00pa3oM cTeneHb pasHOOOpa3usi CUCTEMBI CBSA3AHO C €€
CJI0KHOCTBI0. Kak MOXHO yBeJIM4UThH (YMEHBIINTh) pa3HOOOpa3ue
CHCTEMBI.

3aKOHOMEPHOCTH CHCTEM. 3aKOHOMEPHOCTH 11€JIECO00Pa3HOCTH U
nesneobpazoBanus. Kak MoxeT u3MeHsAThCs 1iesb BO BpemeHu. [Ipusectu
[IPUMEPBI U3 TOBCEJHEBHOM JKU3HHU.

Mopaenu n mozaenupoBanue cucreM. Yto Takoe Mozess. Hackonbko
LIMPOKO HCIOJIb3YETCs MOJIEIUpPOBaHMeE B )KM3HU yenoBeka? [Ipusectu
npumepsl. [loHsiTHe anekBaTHOCTH MOJIEH. J{J1g yero BBOAUTCS OLIEHKA



aJleKBaTHOCTH?

AHanu3 ¥ CUHTE3 Kak MeTO/Ibl ocTpoeHust mojenet. Kakoit u3 stux
METOJOB IpeAnoYTUTENbHEEe. MOKHO IPUBECTH IPUMEPHI U3
COOCTBEHHOTI'O OIIBITA.

[IpuBecTr nepeyeHb OCHOBHBIX ATANOB, HA KOTOPbIE MOXHO Pa3OoUTh
IIPOLIECC NTOCTPOCHMS MOJIEH CUCTEMBI. B KauecTBe npuMepa MOKHO
IIPUBECTU MOJIEJIb ABWKEHUSI MATEPUAIIbHOM TOUKH.

MonenupoBanue cucteM. CTpykTypHble Mojenu. I'padpl kak
MaTeMaTUYEeCKUH anmapar Jyisi HOCTPOEHUs] CTPYKTYPHOM MOJIEIIH.
IIpuBecTy npUMepHI CTPYKTYPHBIX CXEM TEXHUYECKUX CUCTEM.

MoaenupoBanue cucteM. dyHkunoHansHable Moaenu. Metoa IDEF.
Cranpgapts! IDEF0, IDEF1,IDEF2 (ucTopusi BO3HUKHOBEHUsI, 00LI1E
XapaKTEePUCTUKH)

Meton IDEF0. Yewm siBisietTcs U1 TOr0 METOAA MOHATHE (PYHKIUH.
Kakum o6pazom ocymiectBisieTcs onucanue Gpynkuun? [IpuBectu
npumep, Kak pacmudpossiBaercs kox [COM

Huarpamma ypoBHst A-0. J1J1 4ero BBIMOIHAETCS MOCTPOSHUE JaHHOM
quarpaMMbl. SIBsieTCs ik 00s13aTeIbHBIM MOCTPOEHUE AUarpaMMBbI
ypoBHa A-0. Kakue crnenuduueckrie 0COOEHHOCTH UMEET JTaHHas
JyarpaMma o CpaBHEHHIO C IPYTUMHU JuarpaMMamMu

MonenupoBanue cucteM. Maremaruaeckue Mojenu. Knaccudukanus u
0COOEHHOCTH MOCTPOEHUS MaTeMaTuueckux mojeneil. [Ipusectu
MIPUMEPEHI

Marematuueckue Moaenn. JIornueckass Mojielb cUucTeMBI. Kakue
CBOMCTBA OTpaXaeT JIOTUYECKask MOJEJIb CUCTEMBbI, KaKOi
MaTeMaTUYEeCKU armapaT UCIOIb3YEeTCs AJIsl TOCTPOSHUS JTOTMUECKOM
Monaean?

Marematnueckne Moaend. Onrcanre CUCTEMEI B BUAE KOHEYHOTO
aBToMmara. /laTh onpe/iesieHnue IeTEPMHUHUPOBAHHOTO KOHEYHOTO
aBToMaTa. CriocoObl 3a/1aHUs M OITMCAHUSI KOHEYHBIX aBTOMATOB.
IIpuBectu npumepsl

MaremaTuyeckre MOJESIIM CUCTEM U 3aJa4H JTUHESHHOTO
nporpamMmmupoBanusi. Onucath MOHATHE LIETICBOW (DYHKIIUH, TOHITHE
orpannyeHuil. Pacckazarb 0 moaxoJie K peluIeHUI0 3a/1a4i JTMHEHHOTO
nporpammupoBanusi. Kakue ¢ynkuuu (Hanctpoiikin) MS Excel mMoxHO
WCIIOJIb30BATh JJI1 aBTOMATU3ALIMU PEIICHU 3a7a4 JIMHEIHOTO
MIpOrpaMMHUPOBAHMS.

Mo ierpoBaHue SJKOHOMUYECKHUX IPOILIECCOB U Teopust Urp. Onucarhb



KpUTEPUH, KOTOPBIMA MO>KHO PYKOBOJCTBOBATHCS JJIsl IPUHATHUSA
pelieHus o BbIOOpEe oNTUMaIbHOM cTpaTeruu. Jlath KpaTtkue
XapakTepuCcTUKU KpuTepusiM Banbna, Casumka u ['ypBuna

Ponp ynipasieHust npu pelieHUH 3a1a4 CUCTEMHOTO aHanu3a. Tunel u
uenu ynpasieHus. [IokazaTe CTpyKTYpHYIO cXeMy Ipolecca
ynpasieHusa. OxapakTepu30BaTh pa3indus MEXy IPOrpaMMHBIM
yIIpaBJIEHHUEM, YIIPABJIEHUEM C KOPpPEKLIHEeH OUIMOKH U PEryIMpPOBAaHUEM.
B kakux ciay4asx UCIOJb3YIOT YIIPABICHUE 110 CTPYKTYPE U YIIPABICHUE
no uenu. [IpuBectu npuMepsl ynpapiieHus: 00JIbIIMMU cucTeMaMu. YTto
TaKOo€ yIpaBJICHUE IIPU OTCYTCTBUU KOHEYHOMU LETIH.

Mopaenu n mozaenupoBanue cucreM. Yto Takoe Mmozaess. Hackoinbko
LIMPOKO HCIOJIb3YETCs MOJIEIUpPOBaHMeE B )kM3HU yenoBeka? [Ipusectu
npumepsl. [lonsaTue agekBaTHOCTH MOAEIH. [l 4eT0 BBOAUTCS OLEHKA
aJIeKBaTHOCTH?

AHanu3 ¥ CUHTE3 Kak MeTO/Ibl ocTpoeHus Mmojeneil. Kakoil u3 atux
METOZIOB IIpeAnoYTUTENbHEEe. MOKHO IPUBECTU PUMEPHI U3
COOCTBEHHOTI'O OIIBITA.

MonenupoBanue cucteM. CTpykTypHble Mojenu. I'padpl kak
MaTeMaTUYEeCKUH anmapar Jyisi HOCTPOEHUs] CTPYKTYPHOM MOJIEIIH.
IIpuBecTy npUMeEpHI CTPYKTYPHBIX CXEM TEXHUYECKUX CUCTEM.

Kpartkue xapakTepuCTUKHU YEThIPEX MOHATHH IPUKIIAJHOTO CUCTEMHOIO
aHanu3a (mpoOJieMa, cucTeMa, MOJIEJb, YIIPaBIICHUE)

[HonsiTue npo6semsl U NpobaeMHON cutyanuu. Onucarh JBa aclekra
IpOo0JIEMHON CUTyalluyu U 1Ba 6a30BbIX NOX0/a K PEIICHUIO IPOOJIEMBI.

BapuanTsl perieHus mpooeM ¢ TOUKH 3PEHUS] CHCTEMHOTO aHalln3a
(Absolution, Resolution, Solution, Dissolution)

UYro Takoe cucrema. JlaTh onpenenenue cucreMbl. CpaBHUTh HECKOJIBKO
OHpeI[eJIeHI/Iﬁ MOHATHUA CUCTEMBI U ITPOCIICAUTDb 3BOJJIIOLIUIO W3MEHEHUM
JTAHHOTO OIPEJEIIEHU CUCTEMBI.

[TonsTus, XapakTepusyrolue cTpoeHue U () yHKLIMOHUPOBAHUE CUCTEM.
DJeMeHTbl U KOMIIOHEHTHI cucTeM. [loacucTemsl.

UYro Takoe cBs3u B cucteme? BHelIHNe U BHYTPEHHUE CBS3HU, IPSIMbIE U
oOpatHbie cBa3u. [lonoxxkurenpHas (YCUIUBAIOIIAsA) U OTPULIATEIbHAS
(crabminsupyromas) oopatHsie cBsi3u. CTpykTypa cuctemsl. [IpuBectu
[IpUMEPHI

MoaenupoBanue cucteM. dynkunoHansuble Moaenu. Metoa IDEF.
Cranpnapts! IDEF0, IDEF1,IDEF2 (ucTopust BO3HUKHOBEHUsI, 00OLI1E
XapaKTEPUCTUKH)



Meton IDEF0. Yewm siBisietTcs U1 TOr0 METO/AA MOHATHE (PYHKIUH.
Kakum o6pazom ocymiectBisieTcs onucanue Gynkuun? [Ipusectu
npumep, kak pacmudpossiBaercs kox [COM

e 3aKOHOMEPHOCTH CUCTEM. 3aKOH HeoOXxoauMoro pazHooOpasus (Y.P.
Ouibu). Kakum 00pa3oM cTeneHb pa3sHOOOpa3usi CUCTEMBI CBSA3AHO C €€
CJI0KHOCTBI0. Kak MOXHO yBeJIMUUTh (YMEHBIINTh) pa3HOO0Opa3ue
CHCTEMBI.

e Mogenu u MoenupoBanue cucteM. Urto takoe moneis. Hackosbko
LIMPOKO HCIOJIb3YETCs MOJIEIMpPOBaHME B )KM3HU yenoBeka? [Ipusectu
npumepsl. [lonsaTue anekBaTHOCTH MOAEIH. [l 4eT0 BBOAUTCS OLEHKA
aJIeKBaTHOCTH?

e AHanM3 4 CUHTE3 KaK METOJIbl MocTpoeHust Mojeneid. Kakoit us stux
METOJOB IIpeAnoYTUTENbHEEe. MOKHO IPUBECTU PUMEPHI U3
COOCTBEHHOI'O OIIBITA.

10.3 Moodynsno-peiimunzosas cucmema OyeHKU 3HAHUIL CIYOEeHN06

MakcumasibHOE KOJIMYECTBO 0AJIJIOB, KOTOPOE MOTYT HAOpaTh CTYACHTHI:

- [TocemaemocTthb 1o kypey — 16 Gamios

- Pabora Ha CCMUHAPCKUX W MPAKTUYCCKUX 3aHATUAX, BBIIIOJIHCHUC 3a)1aH1/1171
CaMOCTOATEIbHOM padoTe — 28

- BoinoJsiHeHMe TPOMEeXKYTOUHBIX aTTECTAllMOHHBIX 3alaHuil — 16

- [Ipoxosknenue utorooit arrectaruu — 40

-Yyacrue B Hay4yHO-UCCIIEI0OBATEIbCKOM paboTe — HE OTPAaHUYEHO.

Mannua COOTBETCTBHUS KOMIIETEHIINI " KOHTPOJIBHBIX BOIIPOCOB

Kommerenmms
Bom
HanmenoBanue pasmena (TeMBbI)
JACITATUTHHEI poc Hroro
Bl OIIK-2 TIK-23
OCHOBHBIE TTOHATUS TEOPUH CUCTEM
H CHCTEMHOTO aHaJIN3a
CuHcTeMHEBIC CBOMCTBA K
KJ1acch GUKAIHs CHCTEM 1-21,
OCHOBHEBIE TIIPUHIMIIBI, 3aKOHBI U 4142, + + 25
3aKOHOMEPHOCTH CUCTEM 43,46
Mopnenu u MOIETUPOBAaHUE CUCTEM; 22-33,
aHaJIN3 B CHHTE3 KaK METOIBI 35,36,
IIOCTPOCHUSI MOZEIeH 37,44, + + 19
OCHOBHBIC THIIHI MAaTEMATHIECKUX 4547,
MOJIEJICH CHCTEM 48




CTpyKTypa CHCTEMHOT0 aHAIN3a U
CHCTEMHBIN IoaAX0Q K pCIICHUIO

HpOGIEMHBIX CHTYaITHIx 34,38,

39,40

CocTaBUTEND:
JorneHt xadeapbl SKOHOMUKH TPSATPUITHS U

H.I'. Kyapssues

TPUKJIaJHON HH(POPMATHKH, K.T.H.

W. 0. 3aB. kageappl 3KOHOMHUKHU HPEATIPULTHS
U IPUKJIAAHOM nH(popMaTuku
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