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O6cyxaeHa Ha 3aceaHnu Kadeapsl BeICIICH MaTEMAaTHKH U (PU3UKH
« 21 » ¢pespans 2023 r., nporokon Ne 6

3aBemyromnuii kadeapoit I'mazoB C.IO. « 21 » deBpans 2023 r.
(moxrmce) (3aB. kadeapoii) (mata)

PaccmoTtpena u omoOpeHa Ha 3acefaHuu YYEHOTO coBeTa (haKyIbTeTa MaTeMaTHKH, HHPOPMATUKH U
¢u3uku « 21 » depans 2023 r. , mpotokon Ne 17/1

[Ipencenarens yuénoro copera O.C.XapiaMoB « 21 » dpespans 2023 1.
(moamuce) (mata)

VYTBepxkaeHa Ha 3acenanuu yuéHoro copera ®I'bOY BO «BI'CITY»
« 06 » mapra 2023 r. , mporokon Ne 8

OTMeTKH 0 BHECEHUU U3MEHEHHUIl B POrpamMmy:

JIuct nsmenennii Ne

(moamnuce) (pyxoBogutens OITOIT) (mara)
Jluct uzmenenui Ne

(moamnmce) (pyxoBogutens OITOIT) (mara)
Jluct uzmenenuii Ne

(moammce) (pyxoBogurens OITOIT) (mara)

Pa3padorunku:
AcraxoBa Hatanpsa AnexcanapoBHa, KaHAWJAT NEAAarornueckux HayK, JOUEHT Kadeapsl BeICIICH
marematuku U puzuku PI'bOY BO «BI'CITY».

[Iporpamma muctumiuabl « Teopust cucTeM U CUCTEMHBIN aHAIN3)» COOTBETCTBYET TPEOOBAHUSAM
®I'OC BO no nanpasnenuto noarotrosku 09.03.03 «Ilpuxiagnas uapopmaTikay (yTBepxacH
npukazoM MunucrepcTBa oOpazoBanus u Hayku Poccuiickoii @eaeparuu ot 19 centsops 2017 r.
Ne 922) u 6a30BoMy yueOHOMY IL1aHy 110 HanpasieHuto noarotoBku 09.03.03 «IIpuxnagnas
unpopmartuka» (mpodmis «lIpuknagnas unpopmarrka), yrBepKIEHHOMY YUYEHBIM COBETOM
®T'BOY BO «BI'CITY» (ot 06 mapta 2023 r. Ne 8).



1. lleqb ocBOEHMSI AMCHMIIJIMHBI

CDOpMI/IpOBaHI/Ie CUCTCMATHU3UPOBAHHBIX 3HAHUM 00 OCHOBHBIX KOHICHIIUAX TCOPUHN CUCTEM
1 METOJaxX CHCTCMHOI'O aHaJI13a.

2. Mecto gucumminHbl B cTpykrype OITOIIT

Juctummmaa « Teopus CUCTeM U CUCTEMHBIN aHAIN3» OTHOCHUTCS K 0a30BOM 4acTh OJIoKa
JIUCIIUILIINH.

OcBoeHue JaHHOUM AUCIUIUIUHBI SBIISETCS HEOOXOAMMOM OCHOBOM /ISl TTOCJIETYIOIIETO
HU3Yy4YCHUA JUCHUIIIINH ((HCCJIGI[OB&HI/IG onepaunﬁ 1 METOAbI OIITUMU3AITUN, ((MaTeMaTI/IKa»,
«IIpoexkTrupoBanre MHPOPMAIIMOHHBIX CUCTEMY, « [€opHsi BEpOSTHOCTEH U MaTeMaThuiecKast
CTaTUCTUKA», «Punocodus», « IKOHOMUKA PUPMBI (IPEATPUITHS)», « IKOHOMUUECKASE TEOPUS»,
<<ECTCCTBCHHOHay‘-IHa$I KapTUHA MUpPa», «I/ICTOpI/ISI €CTCCTBO3HAHHNA U TCXHUKN», ITPOXOXKACHUA
IMPaKTUK «O3HaKOMHTENILHAS IMpaKTHUKa», «TexHonornueckas (HpOGKTHO-TGXHOJ’IOFH‘IGCK&H)
IIPAKTHKAY.

3. Inanupyembie pe3yJbTaThl 00yUeHHUsI

B PE3YIBTATE OCBOCHUSA JUCHUIIIMHBI BBIITYCKHHUK JOJI2KCH O6J'[a)IaTI) CJICOYIOIUMU
KOMIICTCHIIUAMMU:

— CIOCO0OEH OCYIIECTBIIATH MOUCK, KPUTUUECKHUI aHAIN3 ¥ CHHTE3 HH()OPMAIH, TPUMEHSITh
CHCTEMHBIN TIOAXOI ISl pEIIeHus mocTaBaeHHbIX 3a1ad (YK-1);

— CIOCOOEH aHAIM3UPOBATh U Pa3padaThIBaTh OPraHU3aI[MOHHO-TEXHUYCCKUE U
HKOHOMHYECKHE TIPOIIECCH ¢ IPUMEHEHHEM METOJIOB CHCTEMHOI'O aHAIM3a ¥ MaTeMaTHIECKOTO
moaenupoBanus (OITK-6).

B pe3yabTaTe n3y4eHUs IMCHUNINHBI 00Y4alOMIUICH T0JIKEH:

3Hamb

— 33J1a4y¥ CUCTEMHOTO aHAJIN3a, OCHOBHBIC OTIPEICIICHUS;

— OCHOBHBIC IIOHATHUS O CUCTEMHOM aHAJINM3E;

— 0a30BbIE ONPECIICHHSI TI0O TCOPUH CHCTEM, OCHOBHBIC TIPU3HAKUA CHCTEM;

— onpenencHus: GYHKIMOHUPOBAHUS U PA3BUTHS CUCTEMbI, Mep HHGOpMaIKu XapTiau U
IllennoHa;

— omnpeaeneHus 1enu GyHKIUN U 3a/1a4¥ YIPaBIEHUS CUCTEMOM, MOHSATHE 1IUKIIA
yIpaBIEHUS;

— OCHOBHBIC CBOMCTBA MOJIEJICH, IIOHATHE [IUKJIAa MOACIUPOBAHNS,

— cnenu(pHUKy KOMIBIOTEPHOTO MOAECITUPOBAHNUS, TAIlbl KOMITBIOTEPHOTO MJICTTUPOBAHUS;

ymembp

— aHAJIM3UPOBATh CUCTEMY;

— BBIYHMCIIATH MEpPbI HH(OPMALIUH;

— KJIacCU(UIMPOBAThH BU/IbI YIIPABJICHUS; ONPEACATh QYHKLIUU YIPABICHUS;
— KJIaCCU(HUIUPOBAUTH MOJIENH;

— peanu30BaTh Ka)kJIblil 3Tall KOMIIBIOTEPHOTO MOJEINPOBAHHS;

eaoemso



CJIOKHOM CUCTEMBI IIPU PELICHUU 3a1a4;

— MpUEMaMU UCTIOJIb30BaHMSI MOHATUN THOKOCTH U YIIPABIIIEMOCTH CUCTEMBI, OOJIBIION 1

— METOAAMH KOMIIBIOTEPHOI'O MOJECIIMPOBAHUS HA OCHOBE CIELIUAIbHBIX IIPUKIIAJIHBIX
IIPOrPaMMHBIX ITAKETOB.

4. O0bEM JUCHUIVIMHBI U BBl y4eOHOH padoTbl

. Bcero CemecTpbl
Bun yue6HO# paboThI HACOR 1
AyauTOpHBbIE 3aHATHSA (BCEro) 44 44
B toMm uucne:
Jlexuuu (JI) 18 18
[Tpaktuyeckue 3austus (I13) 26 26
JlaGopartopHbie paboTsl (JIP) — —
CamocTosiTe1bHAs1 paboTa 60 60
KoHnTtpoJsb 4 4
Bu npoMeXyTOUHOH arTecTaluu 340
OO0mas Tpya0eMKOCTh Jachl 108 108
3a4ETHBIE €IMHUIILI 3 3

5. Conep:kanue AUCHUNIHHBI

5.1. Conep:xanue pa3aejioB AMCUUNIMHBI

Ne HaumenoBanue pazaena Conepxanue pazaena JUCUUTUIMHBI
/11 UCIATUINHEI
1 OCHOBHBIE TOHATHUA [TonsTne 0 cucteMHOM aHanu3e. [[Ba moaxona B U3y4eHUU
CHCTEMHOT'0 aHa/In3a. 3aJa4l CUCTEMHOI'O aHaIn3a.
HexoTopsie onpeneneHusi CHCTEMHOro aHanusa. Tpu
BETBU HAYKH, U3YYAIOIIEH CUCTEMBI.

2 OCHOBHBIC ITOJIOKCHHS ba3oBbie ornpeneneHus:onpeaeieHue CUCTEMBI,

TEOPUU CUCTEM MMOJICUCTEMBI, COCTOSIHHS CUCTEMBI, 11€JIH, 3aJIau U TaK
nanee. OCHOBHBIE TPU3HAKKU CUCTEMBI. DTarbl aHAJIN3a
CHCTEMEI.

3 3aKOHOMEPHOCTH [TonsiTue pa3ButHs U GYHKIIMOHUPOBAHUE CUCTEM.
(dbyHkuroOHUpOBaHUs cucteM. | ['mOkocTh cuctemsl. Perymmpyemocts cuctembl. Mepbl
HNudopmanmronnoe unpopmanuu P.Xapriau u K.Illennona
COZICp’)KaHUE CUCTEM.

Paznuune noHATHi 00JIBIIOH
M CJIOKHOH CHUCTEM.

4 VYrpaieHue cucTeMoi Henu, pynkuuu u 3agauun ynpasiaeHus cucteMoil. Llukn

ynpasieHusi. Opranuszanus yupaBJIeHUs

5 Mogenbs u MoJIeTupOBaHKE Tunel u knaccudukanus Moaeneii. OCHOBHBIE CBOMCTBA
CHCTEM Mopenen. [{ukn MoienmpoBaHusi CUCTEMBI.

6 KommnsrorepHoe Ponp koMnbroTepa. DTansl KOMIBIOTEPHOTO
MOJIEJIMPOBAHUE MOJEJIUPOBAHUS.

5.2. Kotu4ecTBO 4aCOB U BU/IbI Y4eOHBIX 3aHATHI 10 pa3aejiaM JUCHUIITHHbI
Ne HaumenoBanue paznena Jlexu. ITpakr. JIa6. CPC Bcero
n/o JUCITUTLINHEI 3aH. 3aH.




1 | OcHoBHBIC TOHATHUS 3 2 — 10 15
2 | OcHOBHBIE MTOJIOKEHUS TEOPUHU 3 2 — 10 15
CHCTEM
3 | 3aKkOHOMEPHOCTH 3 4 — 10 17
(YHKIIMOHMPOBAHUS CHCTEM.
WNudopmannoHHoe copepxanue
cucreM. Paznnurie noHATHIA
0O0JIBILION U CII0KHOM CHUCTEM.
4 | YopaBieHue CUCTEMOU 3 6 — 10 19
5 | Moguenb 1 MOAETTUPOBaHUE 3 6 — 10 19
CHCTEM
6 | KoMmmproTepHOE MOICITHPOBAHNE 3 6 — 10 19

6. IlepeueHb OCHOBHOI1 1 1I0NIOJIHUTEJILHOM y4eOHOI JIUTEepaTyphI
6.1. OcHoBHas1 JIuTEpaTypa

1. KprokoB C.B. CucteMHbII aHAIHM3: TEOPUSI U TIPAKTUKA [ DIEKTPOHHBIN pecypc|: yueOHoe
nocobue/ KprokoB C.B.— DnekTpoH. TekcToBbIe JaHHbIe.— PocTtoB-Ha-JlonHy: FOxHBIIH
dbenepanbubIil yHuBepcuTet, 2011.— 228 ¢.— Pexum noctyna:
http://lwww.iprbookshop.ru/47127.html.— 3BC «IPRbooks».

2. CucTteMHBIN aHAIN3, OITUMHU3AIINS U IPUHSATHE PEIICHUH [ DIEKTPOHHBIN pecypc:
METOJMYECKUE YKA3aHUs U 3aJJaHuUs ISl CAMOCTOSATEIHFHON paboThl/ — DJIEKTPOH. TEKCTOBBIC
nanHuble.— Jlunenk: Jluneukuii rocyrapcTBeHHbIN TexHuuecknii yausepcutet, ObC ACB, 2014.—
17 c.— Pexum nocryma: http://www.iprbookshop.ru/55156.html.— 3BC «IPRbooks.

6.2. lonoJTHUTEILHAS JIUTEPATypPa

1. Anekceenko B.b. OCHOBBI cHCTEMHOTO aHaIM3a [ DIEKTPOHHBIN pecypc]: yaeOHoe
nocobue/ Anekceerko B.b., KpacaBuna B.A.— DnexTpoH. TekcToBbie qaHHbIe.— M.: Poccuiickuii
YHUBEPCUTET JApyKObI HapooB, 2010.— 172 ¢.— Pexxum noctymna:
http://www.iprbookshop.ru/11398.html.— 3BC «IPRbooks».

2. banaranckuii . A. [TpukinaaHol CHCTEMHBIN aHAIN3 [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ banaranckuii I.A.— DinekTpoH. TekcToBbIe JaHHbIe.— HoBocnbupck: HoBocnOupckuit
rocyJIapCTBEHHBIN TeXHUUYECKUi yHuBepcuteT, 2013.— 120 ¢.— Pexxum mocryna:
http://www.iprbookshop.ru/45429.html.— 3BC «IPRbooks».

7. Pecypcol UHTepHeTa

HepequL pecypcoB I/IHTepHeTa, H606XOI[I/IMBIX JJI1 OCBOCHUA AUCHUIIIINHBI:

1. Http://www.ikfia.ysn.ru/lektsii-i-obzory-dlya-studentov.html#yueOHuku-u-apyrue-KHUT K-
II0-MaTEMAaTHKE.

2. Http://mathprofi.absolom.ru.

3. Http://www.pm298.ru/mkanaliz.php.

8. UndopmannoHHbIe TEXHOJIOTHH M IPOrpaMMHOe o0ecredeHue

IlepeyeHb MHGOPMALIMOHHBIX TEXHOJIOIMH, HCIIOJIb3YEMbIX IPU OCYIECTBICHUN
o0pazoBaTeNpHOr0 Ipoliecca 1Mo AUCHUIIIMHE, BKIII0Uas epeueHb MPOorpaMMHOro o0ecTiedeHus U
MH(GOPMAIMOHHBIX CIPABOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH):

1. Open Office.



9. MaTtepuajibHO-TeXHUYeCKas 6a3a

Jyis ipoBeieHust yUeOHBIX 3aHATHIA 110 TUCIUTUINHE « TeopHsi CHCTEM M CHCTEMHBIH
aHaJIN3» He0OXO0AUMO CIeyolee MaTepUaIbHO-TEXHUYECKOEe 0OecrieueHHe:

1. YuebHast ayquTopus ¢ MyJIbTUMEIUIHHON MOAEpKKOM - aya. 2207.

2. KomnbroTepHslii Kiacc - ayn. 2215.

10. MeToauuecKkue YKazaHusl 1Jisl oﬁyqamnmxcﬂ 0 OCBOCHHUIO TUCHHUITIIMHBI

JuctummnHa « Teopus CUCTeM U CUCTEMHBIN aHAJIN3» OTHOCHUTCS K 0a30BOM 4acTh OJIoKa
JUCUMIUIMH. [IporpaMmoit AMCUUIUIAHBI TPEYCMOTPEHO YTEHUE JIEKIIMN U ITPOBEICHUE
MPAKTUYECKHUX 3aHATUHN. [IpoMexxyTouHas aTTecTanus IpoBOIUTCS B (hopMe IK3aMEHa.

Jlex1IMOHHBIE 3aHATHS HAPABJICHBI HAa (POPMHUPOBAHUE TITYOOKHX, CHCTEMAaTH3UPOBAHHBIX
3HaHUM MO pa3fenam JUCUUIUIMHBL. B X0/e neKiuil mpenogaBaresib paCKpbIBA€T OCHOBHBIE,
Hau0oJiee CI0KHBIC TTOHSATHUS JUCITUTUIINHBI, & TAKXKE CBSI3aHHBIE C HUMH T€OPETUYECKUE U
MpaKTUYECKHUE MpoOIeMbl, Ja€T PEKOMEHIAIUU 10 TIPAKTUIECKOMY OCBOCHHUIO U3y4aeMOro
Marepuaia. B 1eisx kauecTBEeHHOTO OCBOCHHS JIEKIIMOHHOTO MaTepualia 00ydaroImnumMcst
PEKOMEHTYETCSI COCTABJIATh KOHCIIEKTHI JICKIUWA, UCTIOIB30BATh 3TH KOHCIIEKTHI IPU MOATOTOBKE K
MPAKTUYECKUM 3aHATHUSIM, TPOMEKYTOUYHOW U UTOTOBOM aTTECTAIUU.

[IpakTrueckue 3aHATUS SBISIOTCS POPMOI OpraHU3aIliU MEeJarOrHYeCcKOro Mmpolecca,
HaIpaBJIEHHOHN Ha yriTyOJIeHHe HAyYHO-TCOPETUUECKUX 3HAHUH U OBJIAJICHUE METOIaMH paOOTHI, B
MPOIIECCEe KOTOPBIX BEIPAOATHIBAIOTCSI YMEHHS U HABBIKW BBITIOJIHEHHS YUeOHBIX ACUCTBUH B chepe
n3ydaeMoi Hayku. [IpakTuueckue 3aHATHS IPEANONIAraoT AeTaTbHOE U3YIeHHE 00yYatOIIUMHUCS
OTJIETTLHBIX TEOPETHYECKUX MOJOKEHU YIeOHON AUCIUIUTHHBL. B X0/1€ MpakTuuecKux 3aHsATUI
(hopMHUPYIOTCSI YMEHHS M HABBIKW TTPAKTUYECKOTO TPUMEHEHHUS TEOPETHUECCKUX 3HAHUH B
KOHKPETHBIX CUTYalUSIX MMyTEM BBITTOJTHEHUS MMOCTABJICHHBIX 3a/1a4, Pa3BUBACTCS HAYYHOE
MBIIIJICHHE U PEYb, OCYIIECTBISICTCS KOHTPOJIb YUSOHBIX JOCTHKCHHH 00YUYaIOIUXC .

[Ipu moAroTOBKE K MPAKTHYECKUM 3aHIATHAM HEOOXOIUMO 03HAKOMHUTHCS C TEOPETUUECKUM
MaTepuajIoM JUCIUILIAHEI TI0 U3y4aeMbIM TeMaM — pa300paTh KOHCIIEKTHI JIEKIIUN, U3YUUTh
JIUTEPATYPy, PEKOMEHIOBAaHHYIO MpernoaBarenemM. Bo Bpemsi caMoro 3aHsTUs PEKOMEHIYETCS
AKTUBHO y4YaCTBOBATh B BBIMIOJIHEHUHU MTOCTABJICHHBIX 3aJaHUM, 3aaBaTh BOPOCHI, IPUHUMATh
y4acTH€ B JUCKYCCHSX, aKKypaTHO U CBOEBPEMEHHO BBIOJIHATH KOHTPOJIbHbBIC 3aJaHUS.

KoHTposib 3a kauecTBOM 00y4YECHHS U XOJIOM OCBOCHHUS TUCIUILIMHBI OCYIISCTBIISETCS Ha
OCHOBE PEUTHHIOBOM CUCTEMBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAUU
cTyneHTOB. PeiituaroBas cucrema npeanosaraet 100-0auibHYIO OLIEHKY YCIIEBAEMOCTH CTYCHTA
10 y4eOHOW TUCIMIUIMHE B TeUeHUEe cemecTpa, 60 U3 KOTOPBIX OTBOAUTCS HA TEKYIIHH KOHTPOJIb, a
40 — Ha TPOMEKYTOUHYIO aTTECTAIMIO O AuciuIuinHe. KputepuansHas 0a3a pedTHHTOBOM
OIIEHKH, TUIIOBbIE KOHTPOJIbHBIC 3a/1aHUs, a TAKKE METOJUYECKUE MAaTEPUAIIbI TT0 UX MPUMEHEHHIO
omnucaHbl B OHJIC OIEHOYHBIX CPEJCTB MO JUCIMIUIMHE, SBIISIOIIEMCS IPHIIOKEHUEM K TaHHON
porpamme.

11. Y4eOHO-MeTOAMYECKOE OOecTIiedYeHUE CAMOCTOSATEIbHOM PadoThI

CamocrodrenbHas paboTa 00y4aroLUIXCs SBISIETCS HEOThEMIIEMON 4acThIO Ipoliecca
o0yueHus B By3e. [IpaBuibHast opraHu3aius CaMOCTOSTENbHON paboThI MO3BOJIAET O0YUAIOLUMCS
pa3BUBaTh YMEHMsSI U HABBIKM B YCBOCHUH M CUCTEMAaTHU3allUU MPUOOpEeTaeMbIX 3HAHHH,
o0ecrieunBaeT BBICOKUI YPOBEHb yCIIEBAEMOCTH B MEPHUO1 00yUEHHUS, CHOCOOCTBYET
(OopMHPOBAHHIO HABBIKOB COBEPILIEHCTBOBAHUS MPOHECCHOHATBHOIO MacTePCTBA.

CamocrosrenbHas paboTa 00y4aroUIMXcsl BO BHEAYAUTOPHOE BpeMsl BKIIIOYAET B ce0sl
MOJITOTOBKY K ayJJUTOPHBIM 3aHATHSM, a TAK)KE U3yUE€HUE OTAEIbHBIX TEM, PACIIUPSIOMINX U
YIITyONSIOMIMX MPEACTaBICHUS 00yYaOLINXCs 10 pa3/enam u3ydaeMoi qucuuruinael. Takas
paboTa MOXKeT npenoaaraTb NpopadoTKy TEOPETHYECKOr0 MaTepHaia, paboTy ¢ HayqHOM



HHTCpaTypOﬁ, BBIITOJIHCHHUC NPAKTUICCKUX 3az[aH1/n?1, IMOATrOTOBKY KO BCEM BHAaM KOHTPOJIbHBIX
WCIBITAHUMN, BBITIOJIHEHNE TBOPUYESCKUX PabOT.

VY4ebHo-MeToImuecKoe odecneueHue it CaMOCTOSATENIbHOM paboThl 00yUYaIOIIUXCs 110
JTMCUUIUIMHE TPEICTaBICHO B paboveil mporpaMMe U BKIIIOUAET B ceOs:

— PEKOMEHIYEMYIO OCHOBHYIO U TOIOJIHUTEIbHYIO TUTEPATYPY;

— nH(pOpPMaITMOHHO-CIIPaBOYHBIE 1 00pa3oBaTenbHbIe pecypchl HTepHeTa;

— OLICHOYHBIE CPEJCTBA ISl IIPOBEIECHUS TEKYILErOo KOHTPOJIS M IPOMEKYTOYHOU
aTTeCcTalluy 110 AUCHUIIIINHEC.

KonkpeTHble peKOMEHJaI1H 10 IUIAHUPOBAHUIO U IPOBEJCHHUIO CAMOCTOSITENILHON paboThl
110 JUCHUIIJIMHE ((TGOpI/ISI CHCTEM M CUCTEMHBIN aHaJIM3) MMpeaACTaBJICHBI B METOJAUYCCKUX
YKa3aHuAax i OGy‘I&IOHII/IXCﬂ, a TaKiKC B MCTOANYCCKUX MaTCpHaIax (bOH[[OB OLICHOYHBIX CPCIACTB.

12. ®oH O1IEHOYHBIX CPECTB

(DOH)I OICHOYHBIX CPCACTB, BKJ'IIO‘I&IOHII/Iﬁ NEpCUCHDb KOMHGTCHHI/Iﬁ C YKa3aHUEM OTAIllOB UX
(1)OpMI/IpOBaHI/I$I, OIMCaHUE ITOKa3aTele u KPUTCPHUEB OLICHNBAHUS KOMHeTeHHI/Iﬁ Ha pas3IMYHbIX
oTalrax ux q)OpMPIpOBaHI/ISI, OIMMCAaHUEC IIKaJl OCHUBAHHWA, TUIIOBBIC KOHTPOJBbHBIC 3aJIaHUA U
MCTOANYCCKUEC MAaTCpHAJIbI ABIACTCA IMPUITOKCHUEM K IPOrpaMMe yq€6HOfI JAUCHUIIIIMHBI.



