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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»
CeeneHuna o enagensue L3N M3KU A E

Brageney BecTanscknin A.E. o .

HpeHOI[aBaTeJIL MaeHTndmKkaTop d0dd34ac-VestfalskyAY-542acad BCCT(baHLCKHH
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P%]KOBOI[HTGHB o Ceeaenun o Bnagensue L3N M3K E'IO.
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(IOJDKHOCTD, YUeHas CTENeHb, YICHOE (moamucs) (pacmdpoBka
3BaHHE) TIO/AITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
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BBIITYCKAIOIIEH Kadeapbl [T — R2cO07415-BobriakovAv-70decifa bob6psikoB

(IOJDKHOCTD, YUeHas CTEHeHb, YICHOE (moamucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH aHaau3upoBaTh 3a/1a4u MPO(heCcCHOHATBLHOMN ACSITEIPHOCTA Ha OCHOBE
MOJIOKEHUH, 3aKOHOB U METO/IOB €CTECTBEHHBIX HAYK U MaTEMaTUKHU
N/I-2 ITpuMeHsieT MaTeMaTUUYECKUI anmapar TEOPUHU PAJIOB U YUCICHHBIX METOJI0OB, TCOPUHU
Qg depeHInaIbHbIX ypaBHEHUN

2. OIIK-6 CriocoOeH pa3pabaThiBaTh M HCIOJIB30BAaTh AJITOPUTMBI M TIPOTPAMMBbI, COBPEMEHHBIC

MH(}OpPMaLMOHHbIE TEXHOJIOTUH, METObI U CPEJICTBA KOHTPOJIS, IUArHOCTUKU U YIIPABJICHUS,

MPUTOIHBIE JIsl MPAKTUYECKOTo MpUMEHeHHsI B cpepe cBoel mpodhecCHoHaNbHOM e TEeNbHOCTH
NJI-1 Ucnionb3yeT coBpeMeHHbIe HH(POPMAITMOHHBIE TEXHOJIOTHU U IPOTPaMMHOE
obecrieueHre py pelieHnu 3a1ad NpodhecCuoHaNbHOM NesSTENbHOCTH

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: 3aniuTa 3a1aHus
1. OcHoBbl Teopun norpenrHocteil. OcoznanHoe ucnonb3oBanue IBM (JIabopaTopHas
pabora)
2. Pemienne 3anaun Komu (JTaboparopHas pabota)
3. Pemenue nHenuHelHbIx ypaBHeHu# (JlaboparopHas padota)
4. Yucnennoe unrerpuponanue (JJaboparopHnas padota)

®Popma peanuzaimu: [Iposepka 3aganus
1. ITorpemnocts ¢pyHkuuu. Pemenne ckangpusix ypasHeHuid u CJIAY (PacuetHo-
rpaduueckas padoTa)
2. Ilpubnuxenue GyHkuuil. YucneHHoe HHTErpupoBaHue U 1 depeHIupoBaHNE, pellleHIe
3anaun Komm (PacuetHo-rpaduyeckas pabora)

BPC aucuunjavHbl

4 cemectp
Beca KOHTpOIBHBIX MepOnpUsITHiA, %o
Pazgen aucuurInHbL Mnnexc KM- | KM- | KM- | KM- | KM- | KM-
A€ JHUCI XM: 1 ) A . : :

Cpox KM: 4 8 10 13 15 16

OCHOBBI TEOPUH MOTPENTHOCTEN ¥ MAIIMHHON
apuMeTHKH

OCHOBBI TEOPUU MOTPENTHOCTEN ¥ MAIIMHHON
apuMeTHKH

Pemenne HeMMHENHBIX ypaBHEHUN




Pelienne HeMMHENHBIX ypaBHEHUN

Pemenue cuctem nMuHEHHBIX anreOpanuyecKux
ypaBHEHUI

Pemenue cucrem JIMHENHBIX alredpandeckux
ypaBHEHUI

[Tpubnmxenue GyHKUIUH 10 METOTy HAMMEHBIINX
KBaApaToB. HTepnonsuus GyHKIui

[Tpubnmxenne GyHKIUH 10 METOTy HAMMEHBIIHX
KBaApatoB. HTepnonsuus GyHKIui

UncrneHHOe UHTETPUPOBAHUE U
nuddepeHnpoBaHne

UwncrneHHOe UHTETPUPOBAHUE U
nuddepeHnpoBaHne

Yucnennoe pemenue 3ana4n Komm

Yucnennoe pemenue 3ana4n Komm

YwucaeHHoe PCIICHUEC KPACBLIX 3aJ1a4d

YucaeHHoe PCIICHUE KPACBBIX 3aJ1a4

Bec KM:

10

20

10

25

25

10

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIIK-1 N-20rk-1 [Ipumensietr | 3HaTh: OcHoBbI TeOpuu norpenrHoctei. Oco3HaHHOE UcToNb30BaHue JBM
MaTEeMaTUYECKH  ammapar | METObl IPHOIHKEHUS (JTaboparopnas paboTa)

TEOPUU PSIIOB U YHCIEHHBIX
METO/IOB, TEeopuun
T depeHIATEHBIX
yYpaBHEHUU

(GyHKINN, YUCIIEHHOTO
WHTETPUPOBAHUS U

g hepeHIMPOBAHYS,
YUCJICHHBIE METO/bI
pelieHus: Ha4YaJIbHBIX U
KpaeBbIX 3aJa4 JJIs

G hepeHIMATBEHBIX
ypaBHEHUH

OCHOBBI TEOPUH
MOTPELUIHOCTH, YNCIICHHBIE
METO/bI PEIICHUS
CKAJISIPHBIX YPaBHEHUH U
CHUCTEM JIMHEHWHBIX
anredpanvdeckux ypaBHEHUU
YMers:

MPaBHJIbHO BBIOUPATH
YHMCJIEHHBIH METOJI,
OMUPASICh HA aHAJIU3
XapakTepa MoCTaBICHHON
3a/1a4d ¥ 3HaHHE CBOMCTB
COOTBETCTBYIOIINX METOOB
aHAJIM3UPOBATH TOUHOCTh
(mOTrpentHoCTh)

Pemenue Henunennbix ypauenuii (Jlaboparopuas padora)
[Torpemnocts pynkuuu. Pemenne ckanspubix ypaBuenuii u CJIAY
(Pacuerno-rpapuueckas pabora)

Pemenue 3amaun Ko (JIaboparopnas padoTta)

[Mpubnmxenne pynkuunii. YucineHHOE UHTETPUPOBAHHE U
muddepennmpoBanue, pemnienue 3agaun Kommu (PacueTHo-rpaduyeckas
pabora)




MOJTyYEHHOTO YUCIEHHOTO
peIleH s, B TOM YHCIIe
JlaBaTh PEKOMEH/IAIUH T10
BO3MOYKHOCTH JTOCTH)KCHUS
TpeOyeMoii TOUHOCTH
BBIBOJIMTH PACYCTHBIC
(hOpMyIIbI METO/IOB, CTPOTO
00OCHOBBIBATh X CBOMCTBA
(OLIEHKH MTOTPEIIHOCTH,
CXOJIUMOCTb, YCIIOBHS

IIPUMEHEHMS])
OIIK-6 U -lonk-6 Hcnons3yer | YMeTh: Uucnennoe narerpupoBanue (JlabopaTopHas padora)
COBpPEMEHHBIE IPaMOTHO PEaTN30BLIBATH
nH(pOpPMaIlMOHHbBIE pacueTHbie (HOPMYIIbI

TEXHOJIOTHH U IIPOrPaMMHOE
obecrieueHre MpU PElICHUH
3amad  poheCCUOHATBLHOM
JeSITEIIbHOCTH

METOJ0B, HCIIOJIb3Ys
AIrOPUTMHUYECKUE A3BIKU
IPOrpaMMHUPOBAHUS NN
CIeLMaJIbHbIE CPEICTBA
MaTE€MaTHYECKUX ITaKETOB
MIPUKJIAJHBIX TPOrpaMM




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. OcHoBbI Teopuu norpemnocreii. OcozHanHoe ucnoiab3oBanue IBM

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: JlaboparopHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeeHUsi KOHTPOJIBLHOT0 MEPONPHUATHSI: 3alIUTa TPOBOIUTCS B (hOpME YCTHOU
Oecepl 110 OATOTOBJIICHHOMY OTUETY WJIM C OJJHOBPEMEHHOM JIeMOHCTpaIield paboThl HalTMCaHHBIX
KOMIIBIOTEPHBIX MPOTPAMM.

Kparkoe conepxanue 3a1aHus:
[TpoBepka yMeHHs aHAIU3UPOBATh TOYHOCTH (MIOIPELIHOCTD) MOTYYEHHOI'O YHCIEHHOTO
pelIeHts, B TOM YHUCIIe 1aBaTh PEKOMEHALUU 110 BO3MOXHOCTH JOCTHKEHHs TpeOyeMoi
TOYHOCTH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: aHaNM3UpOBaTh TOYHOCTH 1.Haiigute abCOMIOTHYIO M OTHOCUTEIBHYIO
(MOrpenHoCTh) IIOJIy4YEHHOTO IIOTPEIIHOCTH BBIYMCIICHUS 3HAYCHUS 3alaHHOU
YUCJICHHOTO PELIEHUs, B TOM YHCIIe GbyHKIHN.

J1aBaTh PEKOMEHIalluu o 2.0mpenenuTe KOJIMYECTBO BEPHBIX UMD B MOJIyYSHHBIX
BO3MOKHOCTH JOCTHKECHHUS pe3yJibTaTax pacueToB.

TpeOyeMoil TOUHOCTH 3.IIpoananu3upyiTe 3aBUCUMOCTb TOUHOCTH

HCII0JIb30BaHHOM B JabopaTopHO# padote (opMyIibl B
3aBUCHMOCTH OT €€ IapaMeTpoB (HampuMep, mara
TaOJIHIIBI TOUEK).

4.CocTaBbTe QJITOPUTM MOMCKA MALTMHHBIX KOHCTAHT IS
ucnosibzyemoir 9BM.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNE
BBITIOJTHEHO B MOJIHOM 00beMe, OTBETHI Ha BOIPOCHI MOJIHOCTHIO PACKPHIBAIOT CYTh BBIMIOJTHEHHOMN
paboTHI.

Oyenka: 4
Huorcnuii nopoe svinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evinoinenus sHanus: O1neHKa "Xopomio" BICTaBIISETCs, €CITU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00beMe, OOJIBIIMHCTBO BOIIPOCOB PACKPBITO, CYTh PA0OTHI, B IIEJIOM,
onHcaHa.

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITM 3a/IaHUE BBITIOJHEHO C HEJIOUETaMH, OTBETHI Ha BOTIPOCHI ICMOHCTPUPYIOT HETIOJIHOE
MOHUMaHKE PUMEHSIEMbIX TEXHOJIOTHA.

KM-2. PeieHue HeJIMHEHHBIX YPAaBHEHUH

®opmbl peaju3anum: 3anIuTa 3aJaHUs




Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeeHUsi KOHTPOJIHLHOT0 MEPONMPHUATHSI: 3alIUTa TPOBOIUTCS B (hOpME YCTHOU
Oecepl TI0 TIOJrOTOBJICHHOMY OTYETY WIJIM C OJTHOBPEMEHHOM JIEMOHCTpAIFel paboThl HATUCAHHBIX
KOMIIBIOTEPHBIX ITPOrPaMM.

Kpartkoe cogep:xxanue 3aganus:
[TpoBepka yMeHUS BBIBOAUTH pacuyeTHbIC (JOPMYIIBI METOJIOB, CTPOTO 0OOCHOBBIBATH MX
CBOICTBa (OLICHKHU MOTPEUIHOCTH, CXOAUMOCTb, YCIIOBUSI IPUMEHEHU ).

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMeTb:  BBIBOJUTH  pacyeTHHIC 1.0Onpenenute, CXOAUTCS JIU 3a1aHHBINA UTEPALMOHHBIN
bopMyIbI METO/IOB, CTpOTO nporecc (M K KakoMy 3HaYeHHIO).
000CHOBBIBaTh ux CBOMCTBA 2.IlocTpoiiTe KBaApaTUYHO CXOASAIINNCS UTEPALMOHHBIN
(oueHku MOTPELIHOCTH, MIPOLIECC 7Sl TIOUCKA KOPHS 3aaHHON (PYHKIIUH.
CXOJIUMOCTb, YCIIOBHSI 3.0npenenute, OyAET U CXOAUTHCA METO OUCEKITUU
MIPUMEHEHUS ) JUIS 3aJ1aHHOM (DYHKIIMU Ha 33JaHHOM OTpPE3Ke.
4.113 HECKONBKUX MPEIOKEHHBIX METO/IOB MTOUCKA
KOpHS ypaBHEHHsI (OTHOTO M TOTO K€) BhIOEpUTE
HanOoJee OBICTPO CXOSIITHIACS.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evlnoainenus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBINOJIHEHO B TIOJTHOM 00bEME, OTBETHI HA BOITPOCHI TIOJTHOCTHEO PACKPBIBAIOT CYTh BBITOJIHEHHOMN
paboTHI.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku ebinoaneHus snanus: OneHKa "Xopouo" BbICTABIISAETCS, €CIIU 3aaHHe
BBITIOJTHEHO B MOJIHOM 00beMe, OONBIIMHCTBO BOIIPOCOB PACKPBITO, CYTh padOTHI, B LIEJIOM,
OIMCAaHA.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CJIM 33/1aHUE BBIIIOJIHEHO C HeI0UeTaMHU, OTBEThI Ha BOIPOCHI IEMOHCTPUPYIOT HEMOJIHOE
MOHWMaHHE PUMEHSIEMBIX TEXHOJIOTHIA.

KM-3. llorpeminocts pynkunu. Pemenue ckaasipubix ypasHenuii u CJIAY

®opmbl peasmnzanuu: [Iposepka 3aganus

Tun KoHTpoBLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIBLHOIO MEPONPHUATHSA: 33aJaHUE COCTOUT U3 HECKOJIBKUX 3a7ad
pPacyeTHOr0 XapakTepa Ha Pa3HbIE TEMbI, KOTOPBIEC BBINOJIHSAIOTCS CaAMOCTOSITENIBHO U CHAKOTCA Ha
IIPOBEPKY HA OJHOM W3 3aHATHUH.

KpaTlcoe CoA€cpKaHME 3alaHUA:
HpOBepKa SHAHUSA YUCIICHHBIX METOA0B PCHICHUSA CKAJIIAPHBIX ypaBHCHI/Iﬁ U CUCTEM JIMHEHHBIX

YpaBHEHUM.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:




3HaTh: OCHOBBI TEOpUH
MOTPEUTHOCTH, YUCICHHbIE METO/IbI
pellleHus] CKaJIsIPHBIX YPaBHEHUN U
CHUCTEM JIMHEHWHBIX
anredpanvyecknux ypaBHEHUH

1.®opmysbl moncka abCOMIOTHON U OTHOCUTETBLHOM
MOTPEIIHOCTb 33/IaHHON (PYHKIIUU TPEX MePEMEHHBIX.
2.Jlokanu3anus KOpHsS HEJTMHEUMHOro ypaBHEeHUs. MeTon
OHCEKIHH.

3.Metoa npoctoi urepanuu u MetoJ HeroTona rnoucka

KOPHSI CKJIAPHOTO HEJTMHEWMHOI'O ypaBHEHUS.

4 Merop "aycca pelieHust CUCTeM JIMHEHHbBIX
anredpanvyeckux ypaBHEHUH.

5.Meroa NpOroHKH peleHus TPEXAUarOHAIbHBIX CUCTEM
JMHENHBIX aNreOpanyecKux ypaBHEHUM.
6.Utepannonnbie MmeTo bl (SIko0u, 3eliaens) pemeHus
CHCTEM JIMHEHHBIX aJIre0pandecKux ypaBHEHHI.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoichuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "O0TIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBINOJIHEHO B CPOK U B MTOJHOM 00bEME, BCE OTBETHI BEPHBI, BCE IPOMEKYTOUHBIC ICHCTBHS SICHBI
W3 MPEJICTABICHHBIX 3aIHCEH.

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus’. OLueHKa "Xopouio" BbICTaBISETCS, €CIIH 3aJaH1e
BBITIOJIHEHO B CPOK B TTOJIHOM 00bEME, BCE OTBETHI BEPHBI, HO UMEIOTCS HE3HAYUTEIIbHBIE TTPOITYCKU
B M3JI0’KEHUU XOJa PEIICHUSI.

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEILHO" BBICTABIISETCS,
€CIIM 33JJaHUE BBITIOJIHEHO C 33JIeP>KKOH CPOKOB, HO B IOTHOM 00beMe, BCE OTBEThI BEPHBI,
MTPOMEXKYTOYHBIC IEHCTBUS OTPAKCHBI B MPEACTABICHHBIX 3aITUCSX.

KM-4. YncieHHOe HHTErPUPOBaHUE

®opmbl peanu3anmu: 3alinuTa 3a1aHUSL

Tun koHTpoabHOr0 Meponpusitusi: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHUs] KOHTPOJIBLHOIO MEPONPUATHA: 3aluTa MPOBOIUTCS B (hopMe yCTHOU
Oece/ibl 110 OJIrOTOBJIEHHOMY OTUETY WUJIM C OJHOBPEMEHHOM IeMOHCTpaIiei paboThl HallMCaHHBIX
KOMIIBIOTEPHBIX IIPOrPAMM.

KpaTKOC CoA€cpKaHME 3alaHUA:
HpOBepKa YMCHUA I'PaMOTHO pCaIn30BbIBATH PACYCTHBIC (I)OpMYJ'ILI METOHO0B, UCIIOJIb3YA
AITOPUTMUYCCKHUE A3BIKHA IPOTrpaMMUPOBAHUA WM CIICHUAJIBHBIC CPEACTBA MATEMATHICCKUX
MaKETOB IMMPUKJIIAAHBIX ITPOTrpaMM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

1.Beruncnure npulmmKkeHHOE 3HaYeHUE UHTETpaa 1o
yKa3aHHOU KBaJpaTypHOU (opmyIie.

YMeTb: IpaMOTHO peaau30BbIBATH
pacueTHble  (QOpPMYJIBl  METOMOB,

UCIIONIb3Ys AIrOPUTMHUYECKUE 2.IIpogeMoHCTpHUpYHTE MPaBUIIBHOCTH PaOOTHI
A3BIKA  TPOIPAMMMPOBAHMS  WJIN CO3JJaHHOM KOMIIBIOTEPHOM IPOrpaMMBbI Ha
CIIeLUaIbHbIE cpencrsa MIPEIJIOKEHHBIX TECTOBBIX 3a/1a4ax.
MaTeMaTUYECKUX IIAKETOB 3.Peanu3yiite cnocob npakTUYeCKOil OLEHKU




MPUKJIIAJHBIX TPOrPaMM MOTPEIIHOCTH YKa3aHHOM KBaJpaTypHOU (pOpMYIIbL.
4.I3MeHuTe mapaMeTpsl pacyera, 4ToObl yBEITHUUTh
TOYHOCTb BBIJJABAEMOI'0 pe3yJbTaTa.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B MOJIHOM 00beMe, OTBETHI Ha BOIPOCHI MTOJIHOCTHIO PACKPHIBAIOT CYTh BBIITOJTHCHHON
paboTHI.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakxmepucmuxu 8blnoaneHus 3uanus: OueHka "Xopomo" BeICTaBISETCs, €CIIU 3a1aHIe
BBINOJIHEHO B TIOJTHOM 00beMe, OOJIBITMHCTBO BOIIPOCOB PACKPBITO, CYTh Pa0OTHI, B IIEJIOM,
OIMCaHa.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]JaHue BBITIOJHEHO C HEJI0YETaMH, OTBETHI Ha BOIIPOCHI JICMOHCTPUPYIOT HETIOJTHOE
MOHMMAaHNUE TPUMEHSIEMbIX TEXHOIOTHIA.

KM-5. Pemienue 3agauu Komm

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeeHUusi KOHTPOJHLHOI0 MEPONMPHUATHsI: 3alIUTa TPOBOJUTCSA B (hOpME YCTHOU
Oece/Ibl 10 TTOJITOTOBJICHHOMY OTUETY UM C OJJHOBPEMEHHOM IeMOHCTpaIueil paboThl HaMMCaHHBIX
KOMITBIOTCPHBIX NPOrpaMM.

Kparkoe conepxanue 3agaHus:
[TpoBepka ymMeHuUs MPaBUIIbHO BBIOMPATh YMCIEHHBIM METO/I, ONMPAasICh Ha aHAJIN3 XapaKTepa

MMOCTaBJICHHOM 3aJja4ul U 3HaHHUE CBOICTB COOTBCTCTBYIOIINX YHUCJIICHHBIX MCTOI0B

KoHTpoJibHbIe BONIpOChl/3aJaHUA:

YMeTh:  TpaBUIBHO  BBIOUPATH 1.Ompenenute mar, Ipu KOTOPOM OyIeT YCTOWYUB
YUCJICHHBIM METOJ, ONMPasiACh Ha SIBHBINA MeTOJ Dinepa ais 3agaHHoi 3agaun Ko,
aHaJ U3 XapakTepa MOCTaBICHHOU 2.ITogbepuTte (MpakTUYECKH) IIaT, PU KOTOPOM
33a44 U 3HAHUE  CBOWCTB 3aJJaHHBIA METO] YUCIIEHHOTO peleHus 3aaaun Komm
COOTBETCTBYIOIINX METOJOB obecrneunBaeT 3aJaHHYI0 TOYHOCTb.
3.CpaBHuUTE NPEIJI0KEHHBIE METOABI MO KJIacCy
TOYHOCTH.
4.0nenute (rpy00) CTETIEHB )KECTKOCTH MOCTABICHHON
3agaun Komm.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapakmepucmuku epinonnenus 3uanus: OueHka "oTIUYHO" BBICTaBIISETCS, €ClIU 331aHue
BBITTOJIHEHO B TIOJTHOM 00bE€ME, OTBETHI Ha BOITPOCHI TIOJTHOCTHIO PACKPBIBAIOT CYTh BBITOJHEHHOMH
paboTHI.
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 710
Onucanue xapakxmepucmuxu 8blnoaneHus 3uanus: OueHka "Xopomo" BeICTaBISETCs, €CIIU 3a1aHIe
BBINOJIHEHO B TIOJTHOM 00beMe, OOJIBIIMHCTBO BOIIPOCOB PACKPBITO, CYTh Pa0OTHI, B IIEJIOM,
OIMCaHa.

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BIETBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJ]JaHUE BBIMIOJHEHO C HEI0YETaMH, OTBETHI HAa BOIIPOCHI ICMOHCTPUPYIOT HETIOJIHOE
MMOHUMaHHE TPUMEHSIEMBIX TEXHOJIOTHH.

KM-6. IIpudaunxenue GpyHkuuid. UncjieHHOe HHTEITPUPOBAHME U
nuddepenunpoBanue, pemenne 3agaun Kommu

®opmbl peanu3anuu: [[poBepka 3aganust

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeeHusi KOHTPOJIbHOT0 MePONPUATHUSA: 3a/IaHNE COCTOUT U3 HECKOJIBKUX 3ajad
pPacyeTHOr0 XapakTepa Ha pa3Hble TEMbI, KOTOPbIE BBINOJIHAIOTCS CAMOCTOSITENIBHO M CHAIOTCA Ha
MIPOBEPKY HA OJHOM M3 3aHSITHI.

Kparkoe cogepxxanue 3aganus:
[TpoBepka 3HaHUS METOJIOB CPETHEKBAAPATHYHOTO MPUOIMKEHUS M MHTEPIOIAIMH (YHKIIHH,
METO/I0B YHCJIEHHOTO MHTErPUPOBaHUs U U] PepeHInpOBaHUSI U METOA0B YHUCIEHHOTO
pelIeHys HaYaJbHBIX U KPAeBbIX 33/1a4 JUII OOBIKHOBEHHBIX TU(PepeHIINATbHBIX YPAaBHEHUH.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: METOABl  MPUOTMHKEHUS 1.MeTon HauMEeHBIITUX KBaPaTOB.

byHKIHH, YHUCIICHHOTO 2.I'mobanbHas HHTEPIOALNS MHOTOUJICHAMH.
WHTETPUPOBAHUS u 3.UucnenHoe nudpepeHiupoBaHme.
mudhepeHIIMpOBaHMS, YHCICHHBIC 4. YucneHHoe UHTETPUPOBAHHUE.

METO/bl PEIICHUs] HadaJbHBIX U 5.Metoas! yuCIeHHOTO perieHus 3anaun Ko s
KpaeBbIX 3aja4 TS OOBIKHOBEHHOT'O ypaBHEHUs | mopsaka.
JudepeHIIMATbHBIX YpaBHEHUI

Onucanue MIKAJbI OLlEHUBAHUS :

Ouenka: 5
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OleHKa "O0TINYHO" BBICTABIISIETCS, €CIIN 3a/IaHNe
BBHITIOJTHEHO B CPOK U B MTOJTHOM 00beMe, BCE OTBETHI BEPHBI, BCE TIPOMEKYTOUHBIE TEHCTBUS SICHBI
13 MPEJICTABICHHBIX 3aIHCEH.

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus sHanus: O1eHKa "Xopomio" BEICTaBISETCs, €CITU 3aJaHHe
BBITIOJTHEHO B CPOK B ITOJITHOM 00bEMe, BCE OTBETHI BEPHBI, HO HMEIOTCS He3HAYUTEIILHBIC POITYCKH
B M3JI0KEHUU XO/a PEIICHUSI.

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISETCS,
€CITU 3a/IaHUE BBITIOJTHEHO C 3aJICPXKKON CPOKOB, HO B IIOJIHOM 00BEME, BCE OTBETHI BEPHBHI,
MIPOMEIKYTOYHBIE JEUCTBHUS OTPAXKCHBI B ITPEICTABICHHBIX 3aITUCSX.
11
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@DopMa NPOMEKYTOUHOM aTTecTalMM: 3a4ET C OLIEHKOU

IIpumep Onsiera

1. [na GyHKUMK, 3a4aHHON TabavLen, NOCTPOUTb MHTEPMONALMOHHLINA MHOrouneH B popme HbloToHa,

OLLEHUTb NPAKTUYECKN NOrPeLHOCTb NPUBANKEHUA B 3a4aHHON TOYKe.
2. BblUMCAUTb NPUBAMIKEHHO 334aHHbIA ONpeaeNeHHbl MHTerpan no Gopmyne, Tpaneunn, oLeHUTb
NOrpeLwHoCTb No Npasuay PyHre.

IIpouenypa npoBenenust

3ayeT NPOBOAMTCA IIYTEM BBIUMCICHHUS HWTOIOBOM OLICHKH. Onenka omnpenenserca IO
COBOKYIIHOCTH PE3yJIbTaTOB TEKYIEr0 KOHTPOJI YCIIEBAEMOCTH B COOTBETCTBUU C [lonoxkeHnem o

OarIbHO-PEUTUHTOBOM cucTeMe A cTyaeHToB HUY «MDU»

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8

0C60€HUA 0ucuunﬂunbt

1. Komnerenuusi/Muankarop: U-2omk-1 [Ilpumenser maremaTnyeckuii annapaT TEOPUH PSAOB U

YHCIEHHBIX METOJIOB, TeOpuH AudepeHInaNbHbIX YpaBHEHUN

Bomnpocel, 3axanus
1.HaiiTu abCoNOTHYIO U OTHOCUTENBHYIO MOTPEIIHOCTh 3aJaHHON (DYHKITUH TPEX
IIEPEMEHHBIX.

2 .Jlokanu3oBaTh KOpPCHb 3aIaHHOTO HEJIUHEHHOTO YpaBHCHUS U HaAWTH €r0 METO0M 6I/IC€‘KI_[I/II/I

C 3aJJaHHOU TOYHOCTBKIO.

3.Jloxanu3oBaTh KOpPCHb 3aJIaHHOTO HEJIUHEHHOTO YpaBHCHUS U HalJIK €ro METOJI0M HpOCTOﬁ

UTEpanuy C 3aJaHHON TOYHOCTHIO.

4.HaiiTi KOpeHb 3aJaHHOT0 HEJIMHENHOTO YPAaBHEHHUS Ha 33JaHHOM OTPE3KE METOJI0OM
HeroTOHA C 3a1aHHON TOYHOCTBIO.

5.PemnTh 3a1aHHYIO CUCTEMY JIMHEHHBIX anredpandeckux ypaBHeHUH MetoaoM ["aycca.

6.PemnTsh 3a1aHHYI0 CHCTEMY JIMHEHHBIX aJireOpandyeckux ypaBHEHUI MeToaoM SAkobu (u/umm

3eiinens) ¢ 3aJaHHONH TOYHOCTBIO.
7. I1pnOau3nTh TaOIUYHO 33AaHHYI0 (YHKIUIO MHOTOWIeHaMH | U 2 cTeneHel o MeToy
HAaUMEHBIINX KBAaJPATOB.

8.Jlnst pyHKIMY, 3a1aHHOM TabnuIel, HTOCTPOUTh UHTEPIIOJIALMOHHBIA MHOTOWIEH B (hopMax

Jlarpanyka u HerotoHa.
9.Pemnts 3anannyro 3agauy Komu ssBHBIM MeToa0M Ditnepa, metooM PyHre-KyrTel 2
MOPsIIKa TOYHOCTH, HAUTH IOTPEIIHOCTD 10 NpaBuily PyHre.

Matepuanbl 1J1sl IPOBEPKH OCTATOYHBIX 3HAHUMI
1.ITo xako¥t opMysie MOKHO BBIYHCIUTEL a0COFOTHYIO TIOTpemHOCTh QyHKIHHU f(X) =

/X TIpU M3BECTHO# TOTPENTHOCTH apryMenTa Ax?
OtBeThI:

1. Af ~ax
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2.Af%%é]x

3. Af = VAx
4. Af ~~xAx
Bepwusiit otBeT: 2
2.Kakoii u3 ciaenyronux UTepalliOHHbIX MIPOLIECCOB UMEET HauOOIbIIIYI0 CKOPOCTh

CXOIUMOCTH?

OTBETHI:

1. Xit1 = %xi + 2

1 1
2) Xip1 =X+
1
3) Xiy1 = Exi +1
4) Xiy1 = 3xl- + 2

Bepnsiit otBeT: 1

b
3.1 npuOIMKEHHOTO BBIUMCICHUS HHTETPAJIOB fa f(x)dx BBIOpaHa hopmMyna BTOPOro
nopsiaka ToyHocTu ¢ maroM h = 0.01. Kak n3MeHuTCS NOrpenHocTs pacyeTa Npu YMEHbIIEHUH

miara B 2 pasa?
OTBeThI:

1. CraHet pasHa 0.01?2

2) YMeHbIIUTCS B 2 pasa
3) YmenbumTes B 4 pasa

4) Craner pasHa 0.0052

BepHnblii oTBeT: 3

4.I1ycTh 17151 TOYHOTO 3HAYEHUS BEKTOpa X = ( ) MOJIy4EeHO MPUOIMKEHHOE 3HAaUEHUE X =

3
(4'8) . UeMy paBHa IOTPELIHOCTH |x — 9~c|oo’?

3.1
OTBeETHI:
1. 0.1
2. 2)02
3. 3)0.3
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4. 4)0.4

Bepwuslit otBeT: 2

S.ByzeT 1M CXOIUTHCS UTEPALMOHHBIN MPOLIECC xF+HD =B . x® 4 c¢ Marpulen B =
(0.4 0.3

0.7 0_2) 1 BEKTOPOM C = (O 3)?

0.8
OTBETHI:

1. MOa, 7K. |Blew <1

2) Her,tx. |B|; <1
3) Ha, Tx. |cle <1
4) Her, T.k. |c|; = 1

Bepnsiit otBeT: 1
. .x 0 2
6.Kakoii 13 MHOTOWICHOB HHTEPIOINPYET QYHKIINIO, 3aJaHHYIO TaOJInIeH y 2 0?
OTBETHI:

1. P(x)=2x

2)P(x)=2-x
3)P(xX) =2-2x

4)P(x) =2 +X

BepHnrriit otBeT: 2

xo xl see xn
anIPOKCUMHUPYETCS 110 METOJT
Yo yp vy dHip py' y

HalMEHBIIMX KBaIpaToB MHOTouwIeHoM @ (x) = a + bx. Kakylo cucreMy HYXHO PelIUTh A
noucka K03(pGpUIUEeHTOB 3TOro MHOrousIeHa?

7.OyHKIMSA, 3aaHHas TaOJIUIIeH 3HAYCHUI

OTBETHI:

(n+1)a+<; X
k(; xi)a+(i=0 X;

) { (m+ Db+ Xy xDa=2Xi Vi
Gy )b+ Qe xPa=31, %y

)b=i Vi

i=0

2 n
) b=z XiYi

i=0



1.

3 { (m+Da+ Qs x)b=2% Vi
Qe x)a+CQhy xDb=3%, xy;

n
(n+ Da+ iy x)b = Zx(')iyi
i=

n n 2 — n
Qito xa+ Qize x)b =X, x;
Bepnblii oTBeT: 3
8.Kak BeIrmsaaut snemMeHTapHas popMyiia HEeHTPAIbHBIX MPSIMOYTOJILHUKOB JUIS

2
NPUOIIMKEHHOTO BBIYUCIICHHS MHTErpana | o f(x)dx?

OTBETHI:

1) 2 f(0)
2) 2 (1)
3) f(1)

4) 2f(2)
BepHusriii otBeT: 2

9.ITo xakoit u3 GopMya MOKHO BHIYHCITUTH A0CONIIOTHYIO IOTPEITHOCTD BBIPAXKEHUS ab??
OTBETHI:

b%Aa + 2|ab|Ab
2) (Aa)(Ab)?
3) da + 24b

4) b%?Aa + |a|Ab
Bepnsiii otBert: 1
10.Kaxoit u3 crneayronux GopmMysn MOXKHO BOCTIOIB30BAThLCS JIJISl IPUOMYKEHHOTO PEIICHUS

y' = (E+y)%,

3agaun Komm {
y(2)=4

OTBETHI:
Yo=4Yi41 =y +h(t; +y)%i=01,..

h .
2)yo =4y =y +5 (i + y)%4i=01,..
) Vo =4Yis1 =¥i +h(tiss +¥)%i=0,1,...

A yo =41 =y +hti +yi:1)%i =01, ...
Bepuniii otBeT: 1
11.Kak M0o>xHO oxaparepu3oBatb MeTo ] Jinepa-Komm 11 pemenns 3axadn

Komm {y’ =f(y),

y(2)=4"
OTBETHI:

ABHbIM MHOroLWaroBbI MeTo,
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2) HesiBHBIM MHOTOIIIATOBBIN METO/T
3) HesiBHBIN OgHOIIATOBBIA METO/

4) SIBHBII OTHOIIATOBBIN METO]T

Bepnplii otBeT: 4

2. Komnerenuus/Mugukarop: NJ-lomnk-s Mconas3yeT coBpeMeHHbIe HHPOPMAIMOHHBIE
TEXHOJIOTHH U MIPOrPaMMHOE 00eCIIeUeHHE MPHU PEIICHUH 33/1a4 MPOPECCHOHATBHOMN IeITeTbHOCTH

Bomnpocel, 3axanus
1.BbraucinTh npubIMKeHHO 3aaHHbINA ONPEIeIeHHBIA HHTErpal o (opMyJie HEHTPATbHBIX
OpSMOYTOJIbHUKOB (Tpanenuii, CUMIICOHA), AaTh allpUOPHYIO OLIEHKY MOTPELIHOCTH.
2.BpraucnuTe npubIMKeHHOE 3HaYeHUE TPOU3BOIHON 3aJaHHON (DYHKIMH B 3aJaHHOHN TOYKE
0 33JJaHHBIM (hopMyIIaMm.

MartepuaJbl 1Jis1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.C noMoIIbIO KAaKOM HTEpalluOHHON (OPMYIIBI MOKHO HAaliTH KOPEHb ypaBHEHHS X — X5 +
4 =07

OTBeTHI:
3
xi—x; +4
1. x4 =x; + 24—
i+1 it 1_3xi2
1-3x?
2) Xjy1 = X; — -
) i+1 i xl_xis._|_4
1-3x?
3) Xip1 =x; + -
) i+1 i xl_xi3+4
3
Xi—Xx;+4
4) x4 = x; ——=2
) i+1 i 1_3xi2

Bepnslii otBeT: 4
2.Kakoe komu4ecTBO TOYEK (3HAUeHUN (HYHKIIUN) HEOOXOIMMO HCIIONb30BAaTh
JUTSI TIOCTPOCHUSI HHTEPTIOJISIIHOHHOTO MHOTOUWICHA CTeTIeHH N?

OtBeThI:

1. PoBHON

2) JIro6oe menbIiee N
3) PoBro N+1
4) JIro60e 6ompimiee N+1

BepHnsiit otBeT: 3
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3.ITycTh mHTETpaI ff f (x)dx BerunCICH 11O opMmyse Tpaneruii ¢ marom h = 0.4.

[Tomydyennoe 3naueHue 0003HaUUM [ 09 Yro CleyeT CACNaTh JJIS OIICHKH MOTPEITHOCTH
ATOr0 3HAaYEHUs MO npasuity Pynre?

OTBETHI:

7(0.4) _;(0.8)
1. Bbluvcauts seanunty 108 ¢ warom h = 0.8 1 3aTem norpetuHocTs 4 = —

1(0.4) _;(0.8)

3

3)\ Berunciuts Bemuunny 102 $14{(0.2)}$ ¢ marom $h = 0.2$ u 3aTem norpemsocTs A ~
1(0.2) _;(0.4)

15

4)\ Beruncintp Bemmunny 102 $14{(0.2)}'$ ¢ marom $h = 0.28$ u 3aTem norpemsocTs A ~
1(02) _j(0.4)

3

2)\ Boraucouts Bemumuuny 18 ¢ marom h = 0.8 u 3atem norpemsocts A ~

Bepnbsiit otet: 2
II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCSA, €CIIN OLICHKA
II0 COBOKYITHOCTH PE3YJIbTATOB TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH B COOTBETCTBHH ¢ [lonoxkeHnem
0 GayuibHO-pedTHHTOBOM cucteme i cTyaeHToB HNY «M3OW» oka3bpiBaeTcst He HIKE, uyeM 4.5.

Ouenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu gvlnoanerus 3Hanus: OLeHKa "X0opomio" BEICTaBJISETCs, €CIIH OlEHKa
10 COBOKYITHOCTH PE3YJIbTATOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B COOTBETCTBHH ¢ [TostoskeHneM
0 OanmpHO-perTHHTOBOM cucTeme i ctyaenToB HUY «MBOW» okas3piBaeTcs He HIDKE, 4eM 3.5, HO
MeHee, uem 4.5.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM OLIEHKA 110 COBOKYITHOCTH PE3YyJbTaTOB TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH B COOTBETCTBUU C
[Tonoxenuem o 6amIbHO-peUTUHTOBOM cucteme i ctyaenToB HUY «MOW» oka3biBaeTcs He
HIDKE, 9yeM 2.5, Ho MeHee, ueM 3.5.

1I1. IIpaguna évicmaesnenun umo2o60i OUeHKU no Kypcy

Onenka omnpenensercs IO COBOKYIHOCTH pPE3YJIBTaTOB TEKYIIErO0 KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUM ¢ [lonoxeHneM o 6auIbHO-peTHHIOBOM cucteme uid cTyaeHToB HNUY «MOW»
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