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II. TIOACHUTEJIbBHAS 3AIIUCKA
DK3aMeH SBJISACTCS MEXIUCUUITMHAPHBIM, TIPOBOJUTCS B COOTBETCTBUU C
rpadgukom yuyeOHOro mporecca. llenb »sk3amMeHa - TpoBepKa OBIAJACHUS
BBIITYCKHUKOM OCHOBHBIX KOMIIETCHIIMM, TpeOyeMblX B MpodeccHoHanbHOM
NEeSATETbHOCTH.

JK3aMeH BKJIIOYAET 3aIaHUs 110 CJIeTYIOIUM TUCITHIIINHAM:

. IlpukaagHasi Teopus BbIOOPA U IPUHATHS PelIeHU.

1
2. CucremMHbIil aHATH3.

3. MeToabl MATEMATHYECKOT0 MO/AETMPOBAHUS.

4. CoBpeMeHHbIE PO0JeMbl MATEMATHKH U HHPOPMATHKH.

DK3aMeH MPOBOAUTCS B MUCbMEHHOU (popme.

[Ipy HEOOXOAMMOCTH JIONMYCKAETCS MPOBEICHHE TOCYJAPCTBEHHOTO
sk3ameHa ¢ npuMeHeHuem OO0 u JJOT B coorBerctBUM € «llonmoxkeHueM o
[POBEICHUNA  TOCYHAPCTBEHHOW  WMTOTOBOM  aTTecTalid IO  OCHOBHBIM

oOpa3oBaTeIbHBIM MporpaMMaM OaKalaBpuaTa, MaruCTpaTyphl, CICHHAIUTETa B
TsI'Y.

DK3aMEHALMOHHBIE 3a/IaHUS COCTABJICHbI B COOTBETCTBUHM C TNEPEUYHEM
HEOOXOMMMBIX KoMmeTeHInil. Ha nKk3aMeH BBIHOCATCA IO 2 3aJaHus 10 KaXKIOU
JTUCIUILIAHE, BKIIOUEHHON B UTOTOBBIN SK3aMeH. BpeMs mpoBeieHus 3K3aMeHa - 2
qgaca.

OueHka pe3yJIbTaTOB UTOIOBOT0 TOCY/IAPCTBEHHOTO 3K3aMEHa MPOBOIUTCS
Ha ocHoBe [lookeHus, yTBEPKIEHHOTO JeKaHOM (haKybTeTa.

JIist 0OBbEKTUBHON OLIEHKM YPOBHSI OCBOEHUSI KOMIIETEHLUU BBITYCKHUKA
TEMATUKA 3K3aMEHAMOHHBIX BOIIPOCOB M 3a/IaHUM SBIIIETCS KOMIUIEKCHOM U
COOTBETCTBYET pazjiesiaM YYeOHBIX LIUKIIOB.

Komnerenuun, ypoBeHb C(OPMHMPOBAHHOCTH KOTOPbIX  Oyaer
OLIEHMBAThLCS HA IK3aMeHe:

[ToaroToBKa K cade u crada roCy1apCTBEHHOTO dK3aMeHa.
4 ceMecTp, PK3aMeH, 3eT 3, Bcero 108, koHTakTHBIC 6, ¢/p 75+27 KOHTPOJIb, JTISKITUS
6. Komnerenmuu: OIIK -1.1, 1.2, 1.3, IIK —1.1, 1.2, 1.3, 1.4.

Kon

HaumMeHoBaHMEe KOMIIETEHIIUH
KOMIICTCHIIUN

OIIK-1 Cnocoben |OIIK-1.1 OuenuBaer akTyalbHOCTh MATEMATUUECKHUX 3324
pewiathb OIIK-1.2 Pemaer 3anauu pyHAaMEHTAIBHON MAaTEMaTUKH

OIIK-1.3 Pemraer 3a7aun npuKJIaJHON MaTeMaTUKH
aKTyaJIbHbIE

3a1a4M
(pyHaameHTaNbHOM




MPUKJIATHON

MaTeMaTHUKH
IMK-1 Cnocoonocts |[1IK-1.1 [IpoBoauT aHanu3 cocTosiHUS pa3pabOTOK MO TeMe
MPOBOAUTH MCCIIeIyeMOM 3a]1a4M U BBIJEISET aKTyallbHbIE TIPOOJIEMbI
HAay4HbIE

[1K-1.2 OcymiecTBaseT GopMalIbHYIO IOCTAHOBKY

HCCJICA0OBAHUA U o
HMCCIICAYCMOM 3aaa491

moJIiyqdaTb HOBBIC

HAy4YHbIEC H [1K-1.3 O60cHOBBIBaET BBIOOP, COBEPIICHCTBYET MU

NMPUKJIATHBIC pa3palaThIBacT HOBBI METO]I PELICHUS 33a4U

pe3yJbTaThI B

06.12CTH [1K-1.4 HpOBE)I[HT aTTECTaIMIO PE3YJIbTAaTOB HAYUYHBIX
MCCIIEIOBAHUIM

npogeccuoHaNbHO

171

IToka3aTenn u KPHUTECPHUH OlICHUBAHUA KOMHeTeHHHﬁ, INKAJbI OLICHUBAHUA
MakcumanbsHas OLiCHKaA 3a KaXKXAYIO 3a1a4y COCTABJIACT 1 6amnn. I[HCKpCTHSaHI/IH

nmaHHOU orieHku coctasisgeT 0.1 Oama.

PGBYJ'IBTaT PCIICHUA Ka)XJ0M 3a/1a4d OLICHUBACTCS CICOyIOIM 06p330MI

* MpU PEUICHUM 3aJ]a4d MOJIYYEH MPABUIIbHBIN OTBET, PEIICHUE U3JI0KEHO MOIHO
U TPaBWIbHO, B JIOTMYECKOM IMOCJIEIOBATEIbHOCTH, TOYHO MCIOJIb3yEeTCA
npodeccuoHaabHass TEPMUHOIOTHS - 1 6aI;

* pEelICHHUE 3aJla4l U3JIOKEHO IOJIHO, B JJOTMYECKOM MOCIeI0BATEILHOCTH, TOYHO
UCTIONB3YyeTCsl  mpodecCUOHANIbHAs ~ TEPMHUHOJOTHUS,  HO  JIOMYIICHBI
HE3HAYUTEIbHBIE MOTPEIIHOCTA - MaKCUMallbHBIM Oamn ymenbinaeTcss Ha 0.1
Oaia 3a KaXIyl0 HE3HAUUTENIbHYIO MOrPEIIHOCTh, , HO CYMMapHO OILICHKa HE
MOKET OBITh MeHbIIIe, ueM 0.6 Oana;

* pEIICHUE 3aJ1aud U3JI0KEHO YaCTUYHO, MaTepUall U3JIaraeTcsl B lIEJIOM IPaMOTHO
C UCIOJb30BaHUEM TMPOGECCUOHATIBHOW TEPMHUHOJOTHH, HO JOMYIICHBI
CYILIECTBEHHbIE HETOUHOCTHU - MaKCUMaJIbHBINA Oasut ymenbuaercs 1o 0.5 6amna
U CHUMaeTcs jaomoiaHuTenbHo 1o 0.1 Oamnma 3a KaXAyro CYIIECTBEHHYIO
HETOYHOCTh, HO CYMMAapHO OIleHKa He MOKET ObITh MeHbIIIe, 4yeM (.2 Oana;

* pEHIeHUWE OTCYTCTBYET WJIM MaTepuall M3JaraeTcs HENoCIeI0BaTeNbHO,
W3JI0KEHHUE PelIeHUs JEMOHCTPUPYET HETIOHMMaHNEe CyITHOCTH - () 0asuioB.

banel 3a pemenue 3aa4 CYMMHPYIOTCS, 1 UTOTOBAsI OIICHKA BBHICTABIISCTCS B
3aBUCUMOCTH OT CyMMbI HAOpaHHBIX OAJIIOB:

Ot 4.8 10 6 0a/JIOB - OTJIIMYHO.
Ot 3.4 10 4.7 GanyoB - XOPOIIIO.



Ot 2 o 3.3 6anioB - yAOBIETBOPUTENBbHO. MeHee
2 6ayIoB - HEYIOBIETBOPUTEIHHO.

ITpu onieHKe ypoBHS chOPMUPOBAHHOCTU KOMIIETEHIIUN:
IToporoBblii - COOTBETCTBYET OLIEHKE «YIOBIECTBOPUTEILHOY

I{OCT&TO‘IHBIP'I - COOTBCTCTBYCT OLICHKC «XOPOMIIO»

HpOI[BPIHYTBIﬁ - COOTBCTCTBYCT OLCHKC «OTJIMYHO.

Hepequb BOIIPOCOB, JInTEPaAaTypa AJA MOATOTOBKH K IK3aMCHY

IpukaaaHas Teopusi BbIOOPA U NPUHATHS PelleHUi

1. OcHOBHBIE TIOHATHUS: HCXOJAHAS MOJECNIb 3aJadyd TPUHITUA PELICHUM,
(GyHKUMS BBIOOpA, KPUTEPHM, CYOBEKThI, Yy4YacCTBYIOIIME B IMpoLEcce
MIPUHATHS PEIICHUHN U UX poib. [Ipumepsr.

2. Knaccudukauus 3agad NOpPUHATUS pEHIEHUH MO CTENEHU MCXOTHOM
MH(POPMUPOBAHHOCTH 00 MX KOMIIOHEHTAaX, 110 YUCILY YYUTHIBAEMBIX CBOMCTB
PELLIEHUH, 110 CTEIIEHU OIPEIEICHHOCTH MTOCIEACTBUNA PEILICHUN.

3. Knaccudukanus Mozeneil NpuHATHS peLIeHUH.

4. MHOrOKpuTEpHaIbHbIE MOJEIM IPUHATHSA PEIIEHHA B  YCIOBHUAX
OIIPEJEICHHOCTH.

5. AnpuopHbIe MOJIENI BEIOOPA PEIICHUH.

6. Ilonarue onTUManbHOCTU MO OWHApHOMY OTHOLIEHUIO. HopmanbHble
¢ynkuun BblOOpa W ux cBoiictBa. OtHomenue Ilapero; Ilapeto-
ONTUMAJIbHBIE PEIICHUS.

7. Knaccsl ¢yHKUMIA BbIOOpaA. YTBEPKIECHUE O CBSI3M HOPMAJIbHBIX (PYHKIUI
BbIOOpA C KJlaccaMy (PYHKIUH, YTOBJIETBOPSIIOUIMX YCIOBUSM HACIEIOBAHUS
U corjacusl.

8. @OyHKUHMA BBIOOpA, peaiu3yroliasi METOI UealbHOM TOUYKHU, U €€ CBOICTBA.
Mogens BbIOOpa pelIeHnii ¢ y4eTOM Ynciia JOMUHUPYIOIIUX KPUTEPUEB U €€
cBoiicTBa. TypHupHas ¢pyHKIIUS BHIOOpA.

9. AmnocTepropHbIE MOJIEIH BBIOOpA PEIICHHIA.

10.Axcromsl partmoHansHOTO noeAaeHus JIIIP B MHOroOKpuTepranbHbIX 3a1a9ax
BbIOOpa. TeopemMa CyIIeCTBOBaHUS MHOTOKPUTEPUATBHON  (QYHKIIUH
nosie3HocTu. POpMyIMpOBKa 3a4a4M IMOCTPOEHHsS MHOTOKPUTEPUAIBHOU
(GYHKIIH TOJIE3HOCTH.

11.TTonarus YCJIIOBHOTO IIPEANOYTEHUS, HE3aBUCUMOCTH u
B3aMMOHE3aBUCUMOCTH  KpPUTEpPHUEB 1O  IPEANOYTeHHI0.  Teopema
CYILIECTBOBAHMS aJAUTUBHON



12.MHOTOKpHUTEpUATHLHON (PYHKIIMK ToJIe3HOCTU. TeopemMa 00 ocmabieHuun
YCJIOBUHM HE3aBUCUMOCTH IO MPEANIOYTEHUIO U €€ CIEACTBUE.

13.Bun u anroput™m BbIsIBIeHUS uHGopmaiuu o npeanoureHusx JIIIP nHa
MHOTOKPUTEPHUATBHBIX AJIbTEPHATUBRAX (3a7a4a KOMIICHCAIIMH U aJITOPUTM €€
pemenus). OOmas cxeMa MOCTPOEHUS MHOTOKPUTEPUATBHOU (PYHKIIUU
MOJIE3HOCTH.

14.1IpumMepbl MHOTOKPUTEPUAIBHBIX 33124 U WIITIOCTPALIMS IPOLECCa K METOJ0B
VX PEUICHHS C UCMOJIb30BAHUEM allOCTEPUOPHBIX MOJICIICH.

15.AnantrBHBIE MOJEIIN BEIOOPA PEILICHUN.

16.ANTOPUTM BBISBJIICHHUSI TPAIUEHTHOTO HAIPaBJICHUS HAa OCHOBE PEIICHUS
3a]1a4l KOMITCHCAITIH.

17.luTepakTUBHBIE TpaJUCHTHBIE METOABl ONTHUMHU3AIMH HEU3BECTHOMN
(GyHKIHUU MTOJIE3HOCTH.

Jlureparypa
a) OcHOBHas1 TUTEpaTypa

1. XaputonoBa M. B. OCHOBBI TE€OpUM TNPUHATUS YIPABICHUYECKUX PEIICHHI:
yueOnuk / U.B. Xapuronosa; ®@unman B r. Kopsbkme ApxaHrenbCkoil 00JacTw,
MunucrepctBo o0pa3oBanusi W Hayku Poccuiickoit ®eneparnuu, CeBepHbIii
(ApkTnueckuil) QenepanbHblii  yHuUBepcuTeT uMeHn M.B. JlomoHocoBa. -
Apxanrensck: CADY, 2015. - 155 c.: wi., cxem., Tabn. - bubmuorp. B KH. -
[DNEeKTpOHHBII pecypc]. — Pexum JIOCTyIA:
http://biblioclub.ru/index.php?page=book&i1d=436414

2. bononypuna WM. Cuctemusiii ananus: ydeOHoe mocobue / . bonomypuna,
T. TapacoBa, O. ApanoBa; MuHucrtepcTBO 00pa3oBaHusi M Hayku Poccuiickoit
Oenepanuu, DenepasbHOE TOCYJAPCTBEHHOE OMOKETHOE 00pa3oBaTeIbHOE
yupexaeHue BhIclIero npodeccuoHanbHOro obpa3zoBaHus «OpeHOyprekuit
roCyJIapCTBEHHBIN YHUBEPCUTET». - OpenOypr: OI'Y, 2013. - 193 ¢. [DneKTpoHHbBIN
pecypc].— Pexxum gocryna: http://biblioclub.ru/index.php?page=book&id=259157

0) JlononHuTeNnbHAs IUTEpaTypa

1. I'pezuna H.FO. MaTemaTuueckue MeTO bl KCCIIEA0BAHUS ONEpAIIUi B S(KOHOMHUKE
[DnexTponHsIil pecypc]: yauedbnoe nocodbue / H.FO. I'peizuna, U.H. MactsieBa, O.H.
CemeHuxuHa. — DJNEKTPOH. TEKCTOBBIE JaHHbIe. — M.: EBpa3niiCKuid OTKPBITHII
UHCTUTYT, 20009. — 196 ©s — Pexum JOCTyTIA:
http://www.iprbookshop.ru/10773.html.

2. Pxesckuii C.B. HccnemoBanue omepanuii [DIeKTpOHHBIA pecypc]: yueo.
nocobue — DnektpoH. aaH. — Caunkr-IlerepOypr: Jlanp, 2013. — 480 c. — Pexxum
nocrtyma: https://e.lanbook.com/book/32821.



http://biblioclub.ru/index.php?page=book&id=436414
http://biblioclub.ru/index.php?page=book&id=259157
http://www.iprbookshop.ru/10773.html
https://e.lanbook.com/book/32821

Mopeayn NpUHATHA PelIeHU B YCJIOBUAX HeOIpe1eJIeHHOCTH.

1.

ATpuOpHbIE OJTHOKPUTEPHUATBHBIE MOJICIN MPUHATHS PEUICHUN B YCIOBUSAX
MOJIHOM HeonpeeaeHHocTh. Mojenu upe3aMmepHoro neccumuszma (Banpaa) u
Ype3MepHOro ontuMusMa. Mogens ontuMmusMa-neccumusma (I'ypeuia).
Mopens HauMEHbIIETo coxaneHus uinu pucka (CaBumxka).

ATIpHOpHBIE OTHOKPUTEPHATBHBIEC MOJICTH MPUHATHS PEIICHUN B YCIOBHUIX
CTOXAaCTHUYECKOM  HeompeaeneHHoCcTH  (pucka). Mogens Makcumyma
OKMJAEMOTO BBIMIpbIIIA. MoJenb MUHMMyMa CpeIHEro pucka. Mojenb
BbIOOpAa  pemieHuil Npu  “4aCTUYHO  HM3BECTHOM  BEPOSTHOCTHOM
pacnpeiesIeHuU UCXO00B.

. AHOCTCpHOpHBIC OJHOKPUTCPHUAIBHBIC MOACIIN ITPUHATUSA pemeHHﬁ.

Jlorepes, nBy3HauHas noteped, jgorepes 50 Ha 50, moTepesd ¢ OMOpPHOU
TOYKOI. OxugaeMbIi BBIMTPBILL, oXKujjaeMas MOJIC3HOCTH,
JIETEPMUHUPOBAHHBIN SKBUBAJICHT JIOTEPEH, HaT0ABKA 3a PUCK K JIOTEpee.

. Axcuomsl pannoHanmbHOro noseneHus JIIIP. Teopema o cymecTBoBaHUM

OJTHOKpUTEpPHAIIBHON  (PyHKIMU Tmosne3HOCTH. DopMmyIupoBKa 3a1auu
MOCTPOEHUS OTHOKPUTEPUATBHON (DYHKIIMH MOJE3HOCTH.

[Tousarus cknoHHocTH U HecKIOHHOCTH JIIIP k pricky. CBoMCTBa BBITYKIIOCTH
(BOTHYTOCTH) (PYHKIIUH TMOJE3HOCTH CKIOHHOTO (HECKJIOHHOTO) K PHUCKY
JITTP. Teopembl 00 OTHOIIEHUSIX MEXKTY O’KUJIAEMbIM BBIUTPHILIIEM JIOTEPEU U
€€ JIETEPMUHUPOBAHHBIM SKBUBAJIEHTOM [JIsl CKIIOHHOTO W HECKJIOHHOTO K
pucky JIIIP. Teopema o 3Hake Haa0aBKU 3a PHUCK I CKJIOHHOTO U
HECKJIOHHOTO K pucky JIIIP.

CrpaTernuecky SKBUBAJCHTHBIC (DYHKIIMH TOJIE3HOCTH. Teopema O CBS3H
CTPATETMYECKN IKBUBAJICHTHBIX PYHKIUH MOJe3HOCTH. DyHKIMS TOKaTBbHOM
HECKJIOHHOCTH K PUCKY U €€ CBOWCTBA.

Omnpenenenus Oe3pa3nuuus, MOCTOSHHOM, YOBbIBaloOLEd M BO3pacTArOIIEH
HeckJIoHHOCTH U ckinoHHoctn JIIIP x pucky. Teopema o knaccax
CTpaTEerMYeCKU SKBUBAJIICHTHBIX (hyHKIMI ntosiesHocTu JITTP, 6e3paznuyHoro,
MOCTOSIHHO HECKJIIOHHOTO W MOCTOSIHHO CKJIOHHOTO K pucKy. Teopema o
CTPAaTETUYECKH HKBUBAJICHTHBIX (YHKIMAX TIOJE3HOCTH, OTPAKAIOIIUX
yOBIBAIOLIYI0 HECKIIOHHOCTb K PHUCKY.

Bun wu anroputm BbisiBiIeHUS uHGopMmaruu o mnpeamnouteHusx JIIIP,
UCIIOJIb3YEMOM AJI1 OCTPOEHUS OJJHOKPUTEPHAIbHOMN (PYHKLINU TOJIE3HOCTH.
Bun ¢yskmumonana Onuzoctu npenmnourenuit JIIIP u  mpenmoutenwid,
nopoxmaemMpix  (Qynkmuert. OOmas cxema TOCTPOCHHUS OJHOMEPHOM
(0IHOKpUTEPUATIBHOMN ) (PYHKIIUHU TIOJIE3HOCTH.

10.AnnpyopHbIE U anOCTEPUOPHBIE MHOTOKPUTEPHUATIBHBIE MOJEIN MPUHATHS

pelIeHni B yCJIOBUSX HeompeaeaeHHoCcTH. O00011eH s alpUOPHBIX MOIEeH
B YCIOBUSX TIOJIHOM M  CTOXaCTHYECKOM  HEOIpEeAeICHHOCTH Ha
MHOTOKpUTEpHUAIbHbIN citydail. OO00O0IIeHUsT anmoCTEPUOPHBIX MOJeNield B
YCJIOBHUSIX CTOXaCTHUUYECKOW HEONPEeIeIEHHOCTH Ha MHOTOKPUTEPHUATbHBIN
CITy4aHu.



Jlurepartypa

a) OcHOBHas JUTEpaTypa

1. Xaputonosa 1. B. OCHOBBI T€OpHH NPUHSTHS YIIPABICHYECKUX
pemenuii: yueOnuk / W.B. XaputonoBa; ®wmman B 1. Kopsbkme
ApxaHrenbckoi obmacti, MUHHCTEPCTBO 00pa3oBaHus U Hayku Poccuiickoii
®enepannn, CeBepHblil (ApKTHUYECKUI) (henepanbHblii YHUBEPCUTET UMEHHU
M.B. JlomoHnocoBa. - Apxanrensck: CADY, 2015. - 155 c.: ui., cxeM., Tad1.
- bubnuorp. B kH. - [OnekTpoHHbt pecypc].  -Pexum noctyma:
http://bibhoclub.rikindex.php?page=book&id=436414

2. bonogypuna U. Cucremusiii ananus: yuebHoe mocobue / .
bononypuna, T. TapacoBa, O. ApanoBa; MuHHUCTEpCTBO OOpa3oBaHUsl U
Hayku  Poccumiickot  ®Depepauun, DenepalibHOE  TOCYJAPCTBEHHOE
Oro/KeTHOE 00pa30BaTEIBLHOE YUPEKICHUE BBICIIETO MPO(ecCuOHATBLHOTO
oOpa3zoBanus  «OpeHOyprckuil  rocyJapCTBEHHBI  YHUBEPCUTET». -
OpenoOypr: OI'Y, 2013. -193 c. [OnexrpoHHbIpecypc]. —Pexxum goctymna:
http: //biblioclub. ru/index. php?page=book&id=259157

0) JonomuuTenbpHas IuTepaTypa

1. I'peizuna H.FO. MaTemaTuueckue METO/Ibl MCCIICIOBAHUS ONEepalii B

PKOHOMHMKE [ DJIEKTPOHHBIN pecypc]: yueoHoe nocodue / H.YO. I'pr3una, N.H.
Macrtsesa, O.H. CeMennxuHa. — DJIEKTPOH, TEKCTOBbIE JaHHBIE. — M.:
EBpa3zuiickuii OTKpbITbII UHCTUTYT, 2009. — 196 ¢. — Pexxum noctymna: http:
//www. iprbookshop. m1/10773. html.

2. Pxesckuit C.B. HcciegoBanue omnepanuid [DIEKTpOHHBIN pecypc]:

yue0, nmocobue — DnekTpoH, AaH. — Cankr-IlerepOypr: Jlanb, 2013. — 480
c. — Pexxum nocrtyna:_https://e.lanbook.com/book/32821.

3. I'opnau, b. A. WUccnenoBanue omnepanuii : yuedbHoe nocodue / b. A.
['opnau. — Canxkt-IletepOypr : Jlansb, 2022. — 448 ¢. — ISBN 978-5-8114-
1430-7. — Tekcr : 3neKkTpoHHBINA / JlaHb : 3IEKTPOHHO-OMOJIMOTEUHAS

cuctema. — URL: https://e.lanbook.com/book/211085 (maTa oOpatueHus:
10.10.2023).

CucreMHBI aHAJIN3

OcHOBHbBIE IOHATHS TCOPHUHA CUCTEM.

1.
2.
3.

Cuctema, mojicucTeMa, CJI0KHasi CUCTeMa, KJIacCU(PUKAINS CUCTEM.
DopMBbI TTPEJCTABICHUS CUCTEM.
CBONCTBA CUCTEM.

JIeKOMITO3ULIKS M arperupoOBaHUE CUCTEM.

4. Knaccudukamusa cucteM 1o crocoOy mpeoOpa3oBaHUsi BXOIHBIX
BO3/ICCTBHM.
5. AHaM3 U CUHTE3 KaK OCHOBHBIE METO bl UCCIIEIOBAHUSI CUCTEM.


http://biblioclub.ru/index.php?page=book&id=436414
http://biblioclub.ru/index.php?page=book&id=259157
http://www.iprbookshop.ru/10773.html
http://www.iprbookshop.ru/10773.html
https://e.lanbook.com/book/32821
https://e.lanbook.com/book/211085

6. CnocoObI MCCIIeIOBAHUSA CUCTEM.
HccnenoBaHue cUCTEM METOAAMH OIICPALIMOHHOTO HCYMCIICHUS.

7. [IpeobpazoBanue Jlammaca u ero CBOMCTBA.
8. [lepenatounast GyHKIMS CUCTEMBI.
9 OrnepallnOHHBIE YPABHEHHS.

10.  Tumbl >1eMEHTapHBIX 3BEHBEB B CUCTEMAX.

11.  Ilepenatounble GyHKIIMH 3JIEMEHTAPHBIX 3BEHBEB.

12.  CxeMa wHCCIIEIOBaHUS CHUCTEM C HCIOJIb30BAHHEM IpeoOpa3oBaHus
Jlarmutaca. MoaeanpoBaHue CJIOKHBIX CHCTEM.

13.  Krnaccudwukarus cucTeM ¢ TOYKH 3pEHUS yueTa JUHAMUKH MPOIECCOB B
HUX.

14.  Jlunamudeckue npeobpaszoBarenu. [IpeoOpazoBarenu 3ama3apiBaHus U
3aJEPHKKH.

15. HMMuTanimoHHOE MOJICIIMPOBAHUE CIIOKHBIX CUCTEM.

16. MeToa CTaTUCTUYCCKUX UCTIBITAHUN. MeTo1 00paTHOM (hyHKITUH.

17.  OlieHKa XapaKTEPUCTUK CUCTEMBI Ha €€ UMUTAIIMOHHOW MOJICIIH.
HNudopManiuoHHbIE ACNEKTHI UCCJIAET0BAHUSA CJI0KHBIX CHCTEM.

18.  OCHOBHBIE MOHATHUS TEOPUH UH(DOPMALIUH.

19.  DHTpoONuUs CUCTEMBI U KOJIMYECTBO MH(MOpMAIIHUSI. .
20.  OTHOCHUTENBHAS SHTPOIIUS.

21. Cxema nepeaauu UH(pOpPMALIUU MEXKIY CUCTEMAMH.
22.  CnocoObl KOIUpOBaHUS UH(DOPMALIUH.

23.  CnocoObl KOOUPOBaHMS, HCHPABIIAIONINE
omnOku. HagesxkHocTh cucTEM.

24. Paznuunbie MOAXOAbI K OIIPCACIICHUIO HAACKHOCTH CUCTCMEI.
25. CBs3p HaACKHOCTH CUCTCMBI C HAACKHOCTBIO €€ ITIOJCUCTCM.

26.  Tunbl pe3epBUPOBAHUS B CUCTEMAX.

Jlureparypa

a) OCHOBHAs JUuTEpaTypa:

1. Kysnenos, B. B. Cucremsbiii aHanu3: y4eOHUK W MPAKTUKYM JJIsI BY30B /
B. B. Ky3nenos, A. 1O. [llarpakos ; (i oOmieit penakuuen
B. B. Ky3nenosa. — 2-¢ u3n., nepepad. u gon. — Mocksa : M3narenbcTBo
FOpaiit, 2023. — 333 c. — (Briciiee oOpazoBanue). — ISBN 978-5-534-

16199-1. — Texkcr : anextpoHHbIl // Obpa3oBaTenbHas miatdopma FOpaiit
[caitT]. — URL: https://urait.ru/bcode/530604 (mata oOpalleHus:
10.10.2023).

2. Baooun, B.M. Teopust cucrem u cUCTeMHBIA aHanu3: y4eOHUK / B.M.
Bnosun, JLLE. CypkoBa, B.A. BaneHTHHOB. — DIIeKTpOH, JaH. — MocKBa:
HamkoB u K, 2016. — 644 c,- [DnekTpoHHbIl pecypc]. — Pexum goctyna:


https://urait.ru/bcode/530604

https://e.lanbook.com/book/93352

. AnToHoB A.B. CucremHbIii aHanu3: yueOHuk / A.B. AHTOHOB. — 4-€ u31.,

nepepad. u gon. — M.: UHOPA-M, 2017. — 366 c. + Jlomn. maTepuasl
[DnekTpoHHBIN pecypc]. — (Briciiee oOpa3oBanue: bakanaspuar). - Pexxum
JoCTyma:

http://znanium.com/RO.php7icN

544591 ©0) nomoJIHMTENbHAs

JuTeparypa:

. Paxumosa, H.H. Ynpasnenue puckamu, CACTEMHBIN aHAJIA3 U

MozenupoBanue: yaeonoe nmocooue / H.H. Paxumona. - Openoypr: OI'Y,
2016. -191 c.: nn., cxem., Tabi. - bubmmorp.: ¢. 163-166. - ISBN978-5-
7410- 1538-4,- [DnekTpoHHBIN pecypc]. -

Pexum

noctyna:_http://biblioclub.ru/index.php?paRe=book&i1d=469596

. KopukoB A.M. Teopusi cucteM U CUCTEMHBII aHaNIM3 : yueOHOEe mocodue /

AM. Kopukos, C.H. IlaBmoB. — M.: UHOPA-M, 2017. — 288 c. —
(Beiciiee obpazoBanue: bakanaBpuar).- [DneKTpoHHBIN pecypc]. - Pexum
J0CTyTa:

http://znanium.com/R0O.php?id=752468

. CucremMHBIi aHaIW3 © MaTEMaTHYECKOE MOJICIIUPOBAHUC  CIIOJKHBIX

HKOJIOTUYECKUX M HKOHOMHYECKUX CHCTEM. TeopeTudyeckue OCHOBBI H
NpuwIokKeHUus: : MoHorpaduss / MUHHCTEPCTBO 00pa30BaHUS M HAYKH
Poccuiickoit ®enepanuu, FOxHbI (enepaibHblii YHUBEPCUTET ; OTB. pell.
®.A. Cypkos, B.B. Cemtorun. - PocroB Ha [lony: U3narensctBo IOxkHOTO
dbenepanpHoro ynusepcuteta, 2015. - 162 c. : cxem., wi. - bubnuorp. B kH. -
ISBN 978-5-9275-1985-9 ; [ QnexTpoHHbII pecypc]. - Pexum
noctyma:_http://biblioclub.ru/index.php?paRe=book&id=462018

MeToabl MAaTEMATHYECKOTO MOJICJIUPOBAHUA

1

. IIpenmer u 3amaun kypca. [[puHUIKNBI 1 METOABI MATEMATUYECKOTO

MOJCINPOBAHUA

AN

Mogenu conuanbHO-aeMOorpad@UUIecKux MPOIeCCOB
DKOHOMETPUYECKHE MOJIENIN MEPBUYHOTO U BTOPUYHOTO PHIHKA JKHJIbsI
[TocTpoenue Mozenel 1eHoo0pa30BaHUs

MopaenupoBaHue ONTUMAJIBHOTO 3aKa3a.

MopaenupoBaHue 3aKyloK Mara3uHa

Jluteparypa

a) OCHOBHasl JIUTeparypa:


https://e.lanbook.com/book/93352
http://biblioclub.ru/index.php?page=book&id=469596
http://znanium.com/go.php?id=752468
http://biblioclub.ru/index.php?page=book&id=462018

. MaremaTndeckoe U UMHTAIIMOHHOE MOJICITMpPOBaHKE: yaeOHOe Tocodue /

A.N. be3pykos, O.H. AnekcenueBa. — M.: UHOPA-M, 2017. — 227 c.
— [ DIEKTPOHHBI pecypcl]. —Pexum JOCTyIa:
http://znanium.com/go.php7icH811122

. Pemuimun, b.U. IMuTanimoHHOE MOJIEIIMPOBAHUE U CUCTEMBI YIIPABJICHUS:

ydaeOHo-npakTudeckoe mocobue / Bb.M. Pemmun. - Mockpa-Bosoraa:
Nudpallwxenepus, 2016. - 74 c.: ui., Tabdi., cxeM. - bubauorp. B KH. -
ISBN 978-59729-0120-3; [OnexTpoHHbIi pecypc]. -Pexum goctymna:

http://biblioclub.ru/index.php?page=book&i1d=444174

. CanoBuukoBa, H.A. AHanu3 BpeMEHHBIX PSJOB M MPOTHO3UPOBAHUE:

yueOnuk / H.A. CanmoBuumkoBa, P.A. IlImoitnoBa. - M.: MockoBckuii
(pMHAHCOBONPOMBIIUIEHHBIN yHUBEepcuTeT «Cuneprus», 2016. - 152 c. -
(YuuBepcurtetckas cepusi). - budnuorp. B kH. - [SBN 978-5-4257-0204-3;
[ DJIEKTPOHHBIM pecypc]. - Pexnm JOCTyIIA:
http://biblioclub.ru/index.php?page=book&i1d=429533

0) TOMOJIHUTENIbHAS JTUTEpaATypa:

1. AuBazaa, C. A. OKOHOMETpHKa - 2: MNPOABUHYTBIM KypC C
npwiokeHussMu B (unancax: VYuebnuk / C.A. AiiBazan, [l
@antanuuHu: MOCKOBCKasgs 1mKojga »KOHoMukn MIY wum. M.B.
Jlomonocora (MIIID). - Mocksa: Maructp: HULl UHO®PA-M, 2014. -
944 c. ISBN 978-5-9776-0333-. - Texkct: snektponssii. - URL:
https://znanium.com/catalog/product/472607

2. VHTenneKkTyalbHbld aHAIUW3 BPEMEHHBIX PAIOB [DIEKTPOHHBIN
pecypc]: Yuebnoe nocodue / H.I'. SApymikuna, T.B. Adanaceepa, 1.
[Tepdmnbena. - M.: UJI DOPYM: UHDPA-M, 2012. - 160 c. - Pexxum
nocryma: http://znanium.com/go.php?1d=249314

3. TumodeeB B.C. DxkoHoMeTpuKka [DJEKTpOHHBIM pecypc]: ydueOHUK /
B.C. Tumodees, A.B. ®anneenxos, B.1O. [llexonaun. - HoBocubupck:
HI'TY, 2014. - 345 c.: Tabun., rpad., cxem., ui. - (Yueouuku HI'TY). -
bubmuorp.: c. 306-312. - ISBN 978-5-7782-1222-0; To xe
[DneKkTpOHHBII pecypcl. - Pexxum JIOCTyIa:
http://biblioclub.ru/index.php?page=book&id=436285

4, DxoHOMeTpHKa [DnekTpoHHbIN pecypc]: yueOHuk / B.A. Konemaes. -

M.: UTHOPA-M, 2017. - 160 c. - Pexxum nocryna:
http://znanium.com/RO.php7icH768143

CoBpemeHHbIE IPO0JIEMbI MATEMATUKHA U HHPOPMATHKH.

l.

Bo3moxknoctHoe mpocTpaHcTBO. (CBOWCTBA MEp BO3MOXKHOCTH U

HEOOXOIUMOCTH.


http://znanium.com/go.php?id=811122
http://biblioclub.ru/index.php?page=book&id=444174
http://biblioclub.ru/index.php?page=book&id=429533
http://biblioclub.ru/index.php?page=book&id=429533
https://znanium.com/catalog/product/472607
http://znanium.com/go.php?id=249314
http://biblioclub.ru/index.php?page=book&id=436285
http://biblioclub.ru/index.php?page=book&id=436285
http://znanium.com/go.php?id=768143

2. Bo3MoxHOCTHasi (He4yeTKasl) BeJMYMHA U ee (DYHKIUs pacrpeaesieHusl.
CBoiicTBa (GYyHKIMH pacpeIeIICHuUs.

3. @DyHKUUU HEYETKUX BEJIMYMH.

4. Yerkue M HEUETKUE OTHOUICHUS MEXY HEUETKUMU BEJIMUYMHAMMU.

5. T-HOpMBI, Kak MaTeMaTUYECKUH anmapar Uil  arperupoBaHUs
BO3MO>KHOCTHOM MH(OPMAIIMHU U UX CBONCTBA.

6. HcuucrneHue HEUETKUX BEJINYHUH.

7. IlpuHIMIBI TNPUHATHSA PEUIEHWHM B YCIOBUAX BO3MOXKHOCTHOW U
CTOXaCTUYECKOM MH(pOpMAIIHH.

8. IlocranoBku 3aa4y BO3MOYKHOCTHOTO U CTOXaCTUYECKOTO
MIPOrpaMMHUPOBAHUS U X COJAEpkKATEIbHAas HHTEPIPETaAL.

9. 3amaua MakCHMM3alMM BO3MOXKHOCTU (HEOOXOIMMOCTH) JOCTHXKEHUS
HEYETKOM [eJId TpU TIOCTPOYHBIX OrPaHUYECHHUSIX IO BO3MOXKHOCTHU
(HEOOXOIUMOCTH).

10. 3amaya MaKCHMH3aLUHU BEPOSTHOCTH BBIITOJIHEHHSI LIEH ITPU TIOCTPOYHBIX
OTPaHUYECHUSAX 110 BEPOSITHOCTH.

11. BO3MOXXHOCTHass MOJENIb YPOBHEBOM ONTHMHU3ALMU (MAaKCHUMaKCHas
MOJIENb).

12. CroxacTudeckas MOJEJIb YPOBHEBOW ONITUMU3ALIMH.

Jlureparypa

1. SA3enun A.B. OcHOBHBIE IOHATHUS TEOpUH BO3MOXHOCTEW / A.B. SI3eHuH. -
MockBa: ®uzmarnur, 2016. - 142 c. [DnekrtpoHHbId pecypc]|. - Pexum
noctyna:_bttp://bibboclub.ru/index.php?page=book&id=469649.

4. Tlantenee, A.B. Meroapl ontuMu3zanvu B MpPUMEpPax M 3a4adax
[DnexTpoHHBIN pecypc]: yueoHoe mocooue / A.B. Ilantenees, T.A. JleroBa. —
OnektpoH, n1aH. — Cankr-IlerepOypr: Jlans, 2015.— 512 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pl 1 id=67460

5. Komnuenoa, H.B. BeruucnurensHass MmaTeMaThKa B IpUMEpax U 3ajadyax
[DnexTpoHHBIN pecypc]: yueOHoe nocobue / H.B. Komuenora, U.A. Mapon. —
OnektpoH, naH. — Cankrt-IletepOypr: Jlanb, 2009. — 368 c¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll cid=25&pll id=198

6. Ilantuna, U. B. BeruncnurenpsHas MareMaTtuka [ DJIEKTPOHHBIN pecypc]:
y4eOHUK

/ Y. B. [lantuna, A. B. Cunuykos. - 2-e u3J., nepepad. u gom. - M.: MOITY
Cuneprus, 2012. - 176 c. - (YuHuBepcurerckas cepusi). - ISBN 978-5-4257-
0064-3. -Pexxum nmoctyma: http://znanium.com/go.php7icH451160

7. Mypomues, [.}O. MeTtoasl onTUMHU3alMd W TPHUHITHE TMPOCKTHHIX
penieHuil: yuebHoe nocobue Jyisi MarucTpaHToB no HampasieHuto 11.04.03 /
J.YO. Mypomues, B.H. Illamkun; MunuctepcTBO 00pa3oBaHUs W HayKu
Poccuiickoit  denepanuu, DenepanbHOe TOCYIAPCTBEHHOE OIOKETHOE
00pa3oBaTeNbHOE YUPEXKIEHUE BBICHIETO MPOQPECCHOHATBHOIO 00pa30BaHUs


http://biblioclub.ru/index.php?page=book&id=469649
http://e.lanbook.com/books/element.php?pl1_id=67460
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=198
http://znanium.com/go.php?id=451160

«TaMOOBCKHUII TOCYJapCTBEHHbBIN TEXHUYECKHI YHUBEPCUTET». - TaMOOB:
HznmarensctBo ®I'BOY BIIO «TT'TY», 2015. - 80 c.: ni., Tabim., cxem. -
bubnuorp. B kH. - ISBN 978-5-8265-1451-1; [OnekTpoHHbIll  pecypc].-
Pexum nocryna:

http://biblioclub.ru/index.php?page=book&1d=444652

I[Ipumepsl 3aga4 K KBaJTU(PUKANUOHHOMY
IK3aMEHy

Ipuxknagnasi Teopusi BHIOOPA W TNPUHATHS
peleHu.

1. dano:

- MHOXeCTBO X = {X;,X2,X3,X4} BO3MOXKHBIX PEIICHUN

MHOTOKPUTEPHUAIBHOMN 33/1a4H;

- YHCIO YYUTHIBAEMBIX KpPUTEPHUEB (CBOMCTB) PEIICHUH INPU HUX
aHaJIM3€e U BbIOOpE paBHO m = 4

- MHOTOKPHUTEpUAIbHbIE (BEKTOPHBIE) OLIEHKHU PEIIEHUI PaBHBI

f(x1) = (27,93,17,44); f(x2) = (19,92,34,40); f(x3) = (41,92,34,41); f(x4)
= (40,90,34,41).

HaiiTu: noctpouts rpad orHomenus [lapero (P) Ha MHOkecTBE X U BBIJICIHUTD
B HeM [lapeTo-onTumanibHbIE pelleHUsl ¢ UCTI0JIb30BaHUEM (YHKIIMU BbIOOpa
C? (mpeaBapuTENIbHO AaTh onpeaenenus otHomenus [lapero u pynkiuu CP).

2.  JlaHO: - MHOXECTBO BO3MOXHBIX pemeHut X = {x;,x2,x3x4! B
OJIHOKpUTEpHAIBbHON (IO MOKa3aTeso MPUObLIN) 3a7a4ue BbIOOpa pelIeHuil B
YCIIOBHSAX CTOXaCTUYECKON HEONPEIEIEHHOCTH;

- MHOXXECTBO YCJIOBHI pealu3aiuu pemeHut S = {5;,52,53,54}, comepxaiiee
Y4eThIpe
BO3MOJKHBIX BapHaHTa C 3aJJaHHBIMHA BEPOSITHOCTSIMH

p:1=02,p,=02, p;=0.5, p,=0.1 ux HACTYIUICHUS;

- oueHku f;;i=f(x;,s), i = L4, j = 1,4 peumieHnii 1o y4uThHIBAEMOMY
KPUTEPHUIO 3a1aHbl MATPULIEN TTOCIIEICTBUN
F=

HaiiTu: npeanodrurenpHble pemieHUss B X C HCHOJIB30BAHUEM MOJIEIIH
MAaKCHUMyMa OHJIa€MOTO BBIMIPHIIIA; MPEIBAPUTEIBHO JaTh ONPEHECICHUE
MpaBuUJia BIOOPA MO KPUTEPHUIO MAKCUMYMa OXKHIAEMOT'O BBIMTPHIIIIA.

CucreMHBIN aHAJIN3


http://biblioclub.ru/index.php?page=book&id=444652

1. HaiiTu MakcuManbHO JOCTHKHMBIA COBOKYITHBIM OOIIECTBEHHBIN MPOIYKT
z(5), ecnu B HauanbHbI MoMeHT BpeMeHu z(0)=l, nna moxenu JleoHTheBa
PaCUIMPEHHOT0 BOCIPOU3BOACTBA ¢ KOd(PuiimeHToM npsmMbix 3atpar a=0,6 u
ko3 puieHTOM NMpuUpocTHON GoHIOEMKOCTH K=1,3 B ciydyae MOCTOSHHOIO
HEOTPHUIIATEILHOTO YPOBHS moTpedieHus w(t)=wo. Kakum mpu stom Oyaet
wo?

2.3agaua BIOOpA ONTUMAIBLHOTO MapIIPyTa AJIsl MPOKIAJAKH aBTOMOOUIBLHOU
Tpacchl U3 TOUk A B Touky C paccMaTpHBaeTCs KakK 3ajiaya MHOTOIIAroBOTO
YIPABJICHHUS - TISITh IIArOB HA BOCTOK U TpH 11ara Ha ceBep. CTOMMOCTh KaXK10ro
mara (B MipJ, py0.) mpuBeseHa Ha pucyHke (a=5). TpeOyercs onpeneauThb
yIpaBleHUE Ha KaKIOM Ilare, T.€. JIeJaTh Iar Ha BOCTOK WJIM Ha CEBep Tak,
qTOOBI OOIIMI BEKTOP YIpaBJICHUs O0OecreYrBal MUHUMAIBHYIO CTOUMOCTH
MPOKJIAJKU Tpacchl. HailTk 3Ty MUHUMAaIBHYIO CTOMMOCTD TPOKJIAJKH TPACCHI.

Cegep

A Boctok

MGTO)ILI MAaTEMATUYIECCKOI0O MOJIEC/IMPOBAHMI.

¥

1. Onucarp aJIroput™M IOCTPOCHUSI BBIOPAHHON MOJAENM LIEHOOOpA30BaHMS C

IMOMOIIBIO MOIIArOBOX PETPECCHUM.

2. OmnucaTe anrOpuTM TMOCTPOCHUS ONTHUMAIBHOTO TIOPThENnss Ha OCHOBE
TECTUPYIOIIEH TOPTOBIU C aBTOMATHYECKUM TT0I00pOM MOJIENIA BPEMEHHOTO Psijia.

CoBpemeHHbIE IPO0JIEMbI MATEMATUKHA U HHPOPMATHKH.

3agaua 1.

HOCTpOI/ITB SKBUBAJICHTHBIM YETKUM aHAJIOT 3a4a4u BO3MOXHOCTHO-



HEO0OXOMMOCTHOM ONTUMH3AIMN U PEIIUTh €ro TPaPUuIECKUM METOIOM:

k —» max,

7z{a01x1 + apx> Zk}Z 1/2,
72'{6111)(?] +a;x; Sbl}ZI/Z,
viazx; -azx; >by}>1/4,
xX1,x2>0,
riae ap; € Tr(2,2), ap; € Tr(3,3),
ar;=3,a;; € Tr(3,1), by € Tr(6,1),
a1 =2, an € Tr(4,6,2,1), up, (t) = max {O, min {L,I-2 (7 - 3)}}, teE".

3agaua 2.

Nmeem aBe HeueTkue BenuuuHbl (L - R) tuna. [Tycts L(t) = e_tz, t>0,
R(t) = max{ 0,1-t},t > o. PacnpeneneHus paBHbl COOTBETCTBEHHO:
X1=(3,5,1,2)r), Xo= (4,5,2,1)(Lr). Onpenenure pacrpeneneHue HEUETKOM
BeJIM4YnHBI 2 X +X,, HAUOUTE €€ @ YPOBHEBOE MHOXKECTBO IIpu @ = 0.7.



