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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 mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEMaTUYECKOI0 aHaJIN3a U MOJIEIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATeIbHOCTH
NJI-2 Pemaer cranaapTHble MpodecCHOHATBHBIC 33/1a4H C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U 00Ille-UHXCHEPHBIX 3HAHUI1, METO/I0B MAaTEeMAaTUYECKOT0 aHaIn3a U
MOJIEJTUPOBAHUS
N/1-3 JleMOHCTpUPYET 3HAHHWE OCHOBHBIX METO/I0B TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
UCCIICIOBaHMS, IPUMEHIEMbIX B MaTeMaTHKe, (PU3UKE U TEXHUYECKHX HayKaxX

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. OcHoBBI TeOpHUH morpentHocteii. OcozHanHoe ucnosib3oBanne DBM (JlaboparopHas
pabora)
2. Pemienne Henuuelnbix ypaBuenuii (Jlaboparopuas pabora)
3. Yucnennoe unterpupoBanue (Jlaboparopnas padora)
4. Yucnennoe pemenue 3anaun Kommu (Jlabopatopnas padora)

Dopma peanuzanuu: [lpoBepka 3aganus
1. I[Torpemnoctu. Pemenne HenuHeHbIx ypaBHeHui. Pemenue CJIAY. [Ipubnmxenue
¢ynkuuit (PacuetHo-rpaduueckas pabora)
2. Uucnennoe nnrerpupoBanue u quddepennnporanue. Yucnennoe penienue 3anauu Komm
U KpaeBbIX 3a1a4 (PacueTHo-Tpaduueckas padboTa)

BPC nucuuminHbl

4 cemectp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

Paznen AUCHUILIMHBI Nunekce KM- | KM- | KM- | KM- | KM- | KM-
SACT AHER KM: 1 2 3 4 5 6

Cpox KM: 4 8 10 12 15 16

OCHOBBI TCOpUHn HOFpCIJ.IHOCTCﬁ 1 MaIlIUHHOMH

apuQMeTUK

OCHOBBI TEOPUH NMOTPEUTHOCTEN ¥ MALTUHHON + +
apuQMeTUK

PelieHne HeMMHENHBIX YPaBHEHUN

PelieHne HeMHENHBIX YpaBHEHUN + +




Pemenue cucreM TMHEHHBIX aareOpandecKux
YpaBHEHUN

Pemenue cuctem nMuHEHHBIX anreOpanuyecKux
ypaBHEHUI

[Tpubnmxenne GyHKIUH 10 METOTy HAMMEHBIINX
kBagpatoB. MHTEepnonsiuus GyHKuui

[Tpubnmxenue GyHKUIUH 10 METOTy HAMMEHBIINX
KBaApaToB. HTepnonsuus GyHKIui

UwucrneHHOe UHTETPUPOBAHUE U
nuddepeHnpoBaHme

UncrneHHOe UHTETPUPOBAHUE U
nuddepeHnpoBaHne

Yucnennoe pemenue 3ana4n Komm

Yucnennoe pemenue 3ana4n Komm

YucaeHHoe PEIICHUE KPACBLIX 3aJ1a4

YwucaeHHoe PCIICHUEC KPACBLIX 3aJ1a4d

Bec KM:

10

20

20

20

20

10

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
OIIK-1 N-20rk-1 Pemaer | Ymers: OcHoBbI TeOpuu norpenrHoctei. Oco3HaHHOE UcToNb30BaHue JBM
CTaHJapTHBIC MPaBUIILHO BHIOMPATH (JTaboparopnas paboTa)
poeCCHOHANIbHBIC 3aJa4M | YUCICHHBIA METOI, Pemenue HenmHeHBIX ypaBHeHUH (JlabopaTopHas pabora)
c MPUMEHEHUEM | OTHPAsCh HA aHATIU3 UucnenHnoe unrerpupoBanue (Jlaboparopnas pabora)
€CTECTBEHHOHAYYHBIX U | XapakTepa IMOCTaBJICHHON Uucnennoe pemenne 3agaun Kommu (Jlabopatopuast pabota)

06H_IG'I/IH)KeHepHBIX 3HaHI/II71,
METOA0B MATEMAaTHYCCKOI'O
aHaJIn3a U MOACIINPOBAHUA

3a/la4¥ U 3HaHUE CBOMCTB
COOTBETCTBYIOLIHX
YHCIIEHHBIX METOJIOB
aHAJTM3UPOBATh TOYHOCTD
(TIOTpeIHOCTh)
MOJTYYEHHOTO YUCIECHHOTO
peleHusi, B TOM 4ncIie
JlaBaTh PEKOMEH/IAITNH 110
BO3MOKHOCTH JTOCTHIKEHUS
TpeOyeMoi TOUHOCTH
I'PaMOTHO Pealn30BbIBATh
pacueTHbie HOpMYIIbI
BBIYHUCITUTENHBIX METOJIOB,
UCTIONB3YS
AITOPUTMUYECKHE SI3BIKH
MPOrpPaMMHPOBAHUS FITH
CreLMaNbHbIE CPECTBA
MaTeMaTHYECKUX MaKeTOB
MPUKJIAIHBIX TPOTpaMM
BBIBOJINTH PACYECTHBIC




(opMyIIBI BBIYMCIUTEIBHBIX
METOJIOB, CTPOTO
000CHOBBIBATh CBOICTBA
M3y4YCHHBIX METOI0B
(OLIEHKH MTOTPEIIHOCTH,
CXOJMMOCTB, YCJIOBUS
IIPUMEHEHMS])

OIIK-1

NA-3onk1  JemoHcTpupyer
3HaHHE OCHOBHBIX METOJIOB

TCOPECTUYCCKOT'O nu
SKCIICPUMCHTAJIIBHOT'O
HCCIICAOBAaHU,
IMPUMCHACMBIX B
MAaTEMAaTUKCE, (1)I/ISI/IKC u

TCXHUYCCKHX HayKax

3HATh:

pacueTHble (HOPMYIIBL,
yCIIOBUS IPUMEHEHHUS,
OLICHKH ITOTPEIIHOCTEN U
Croco0bl aHaIu3a
CXOJIUMOCTH M TOYHOCTH
YHCIICHHBIX METO/I0B
peIIeHHsI CKaSIPHBIX
YPaBHEHMM, YUCIEHHBIX
MeTo10B peutenust CJIAY,
METOJI0B
CPEIHEKBAIPATUYHOTO
IpUOIMKEHUS U
WHTEPHOIAINA (QYyHKIUN
pacueTHble (HOPMYIIBL,
YCIIOBHSI TPAMEHEHHS,
OLIEHKH MOrpeIHocTeil u
CIOCOOBI aHAIN3a
CXOJIMMOCTH U TOYHOCTH
METOJIOB YHUCJIEHHOTO
WHTETPUPOBAHUS U

g depeHpoBaHus,
YHCIICHHBIX METO/I0B
pemenus O/1Y u ypaBHeHui
B YAaCTHBIX TPOU3BOIHBIX

[TorpemnocTu. Pemienne HenuHeHbIX ypaBHeHuil. Pemenne CJIAY.
[Mpubnmxenne Gynkuuii (PacueTHo-rpadudeckas padbora)

UucnenHoe nnterpupoBanue u nuddepenipporanue. YncneHHOE pelieHue
3agaun Kommm u kpaeBbix 3anad (PacuerHo-rpaduueckas pabora)




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 npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: CTyAeHTbl MPOXOIAT TECTUPOBAHUE HA
OBM. CryneHTsl, HaOpaBIIKe HA TECTUPOBAHUU OTIIMYHBIN Pe3yIbTaT, IPOXOIAT YCTHBIA OIPOC.

Kpartkoe conep:xanue 3aganus:
3amuTa OpHEeHTUPOBAaHA HA TIPOBEPKY YMEHHS aHAJTU3UPOBATh TOUHOCTDH (IIOTPELIHOCTD)
MOJIY4YCHHOTO YUCIIEHHOTO PEIICHHs], B TOM YUCJIE 1aBaTh PEKOMEHIAIMH TI0 BO3MOKHOCTH
JOCTHXKEHUS TPeOYEeMOi TOUHOCTH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: aHaJIM3UpOBaTh TOYHOCTb 1. ITpubnnxeHHoe YMCII0 33aH0 ¢ U3BECTHOM
(IOrpenIHocTh) IIOJIy4EHHOTO OTHOCHUTEJIBHOM NOTPEIIHOCTHIO. YKa3aTh KOJIMYECTBO
YUCJICHHOTO PELICHUs, B TOM YHUCIIe BEPHBIX IU(P B 3aIMCHU ITOTO YUCIIA.

JlaBaTh peKOMeH1aluu 1o 2.Yka3aTb pe3ynbTaT OKPYIJICHUSI YCEUECHUEM U I10
BO3MOYKHOCTH JOCTHKEHUS JIOMOJTHEHUIO 33JJaHHOTO YKCIIa 10 YeThIpeX 3Havyalux
TpeOyemMoll TOUHOCTH audp.

3.Bbruucinsercs o6beM Kyba co CTOPOHOI a, 3a1aHHOM ©
norpemHocTbio 12%. O1eHuTh BO CKOJIBKO pa3
YMEHBIIUTCS MOIPEIIHOCT PE3YJIbTaTa, €CIIU
MOTPEIIHOCTh CTOPOHBI YMEHBILIUTH B 6 pas.
4.0mpenenuTh, Kakoe U3 paBeHCTB Oosiee TOUHOE.
5.IIycte umeercs 10-tu paspsinnas gecsituunas O9BM c
OKpYIJIEHUEM yceueHHeM. Paccunrars MalIMHHOE
SNCHIIOH 715 Takoil DBM.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-2. Pemienne HeJIMHEIHBIX YPABHEHMI

®opmbl peanu3anmu: 3anTa 3a1aHUsA
Tun koHTpoLHOrO MeponpustTus: Jlaboparopnas padora




Bec koHTpOobHOrO0 Meponpustusi B BPC: 20
IIpouenypa npoBeaeHHss KOHTPOJIBLHOIO MeponpusaTus: CTyIeHTbl MPOXOIAT TECTUPOBAHUE HA
OBM. Ctyznentsl, HaOpaBIIue Ha TECTUPOBAHUH OTIMYHBIA PE3YNIbTAT, MPOXOAAT YCTHBIN OMpOC.

Kparkoe conepxanue 3ajaHus:
3amTa OpUeHTUPOBAHA HA MIPOBEPKY YMEHUS BBIBOAUTH PACUETHBIC (POPMYIIBI
BBIYUCIIUTENBHBIX METOJIOB, CTPOI0 0OOCHOBBIBATh CBOMCTBA N3YUYEHHBIX METOJIOB (OLEHKH
HOTPEMIHOCTH, CXOAUMOCTD, YCIIOBUS IPUMEHEHMUS).

KoHTposibHbIe BONPOCHI/3aJaHUA:

YMeTh:  BBIBOJUTH  PacuyeTHHIC 1.ITpoBepUTH MOYKHO JIU JIOKAITM30BaTh KOPHH 3aIaHHOTO
bopMyIIBI BBIYHCITUTEIIBHBIX YPaBHEHUS C TIOMOIIBIO TaA0yTUPOBaHUs (DYHKIIUU.
METOJIOB, CTPOr0 OOOCHOBBIBATH 2.IIpoBepUTh YCIOBUS MPUMEHUMOCTH METO/Ia OMCEKITHH
CBOMCTBAa W3YYCHHBIX METOJIOB JUTSL PEIICHUST YPABHEHUSI.
(oieHKH MOTPEIIHOCTH, 3.IIpuMEHHUTH aPHOPHYIO / AIIOCTEPHUOPHYIO OLICHKY
CXOJUMOCTb, YCIIOBHS MOTPEIIHOCTH ISl METO/1a TPOCTOM UTEPAIIHH.
PUMEHCHHS ) 4.ITpoBeputs Oynet 1 Metol HproTOHA CXOaUTCS
KBaJIPATHYHO MPHU PEUICHUH 3aIaHHOTO YPABHCHHS.
5.Bp10paTh U3 IpeIOKEHHBIX METOI0B METO/I,
o0Jaaromuii KBaJpaTHIHOW CXOJUMOCTBIO JUTSI IPOCTHIX
KOpHEH.
OnucaHue MKAJIbI OeHNBAHUS:
Oyenka: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus shanus: OueHKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHHUE JUIsl pELICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-3. ITorpemnoctu. Pemenue HesnHeiinbix ypasuenuii. Pemenue CJIAY.
IIpudaukenne GpyHKomit

®opmbl peasmzanun: IIposepka 3aganus

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOobHOr0 Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOrO Meponpusitusi: CTyIeHTH CHAIOT Ha MPOBEPKY
BBITTOJIHEHHBIE 3a/1aHUS.

Kpartkoe cogep:xanue 3aaHus:
BrinonHenue 3a1aHus poBepsieT 3HaHUE PACYETHBIX (GOPMYII, YCIOBUIM MPUMEHEHUS, OLICHOK
MOTPENIHOCTEN U CIIOCOO0B aHalIM3a CXOUMOCTH U TOYHOCTH YHCICHHBIX METOJIOB PELICHHS
CKaJISIPHBIX YPAaBHEHUH, YUCIEHHBIX MeTO10B pewenus CJIAY, meTtonos
CPEIHEKBAIPATUYHOTO MPUOINKEHHSI U MHTEPIIOIALNNA QYHKIUH. .




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh:  pacueTHble  (HOPMYIIBI,
YCIOBUSL TPUMEHCHHS, OLECHKH
MOTPEIIHOCTEN U CIIOCOOBI aHAIN3A
CXOJIMMOCTH u TOYHOCTH
YHCJIICHHBIX ~ METO/IOB  PCIICHHUS
CKaJISIPHBIX yYpaBHEHUIH,
YHCJIICHHBIX ~ METO/IOB  PCIICHHS
CJIAY, METOIOB
CPE/IHEKBAIPATUYHOTO

NpUOMMKEHNUST W MHTEPIOJIALUH
byHKIII

1.Kak HaiiTi aOCONOTHYIO U OTHOCUTENIBHYIO
MOTPEIIHOCTD 33JaHHOIN (PYHKIIMU TPeX NePEeMEHHBIX ?
2.Kak J10Kanu30BaTh KOPEHb 33JaHHOTO HEJIMHEHHOTO
yYpaBHEHHUS U HallI¥ €ro MeToJ0M OMCEKIUH C 3a/1aHHOM
TOYHOCTbHIO?

3.Kak n10Kanm30BaTh KOPEHb 3aJaHHOTO HEJTMHEWHOTO
YPaBHEHUS U HAWU €70 METOIOM IIPOCTON UTEPALIUH C
3aJaHHOU TOYHOCTBIO?

4.Kak HaliTM KOpEHb 33JAHHOTO HEJINHEHHOTO
yYpaBHEHUS Ha 3a/IaHHOM OTpe3ke MeToaoM HbroToHa ¢
3aJIaHHOM TOYHOCTBIO?

5.Kak pemmnts 3anannyro CJIAY meronom [Maycca?
6.Kak pemuts 3anannyio CJIAY MeTogom nporoHku?
7.Kak BBIYMCIUTH HOPMBI 33JaHHBIX MATPULBI U BEKTOPA.
Haiitn 0THOCUTENIBHYIO ITOIPEIIHOCTh BEKTOPA, CUUTALO,
YTO €r0 KOMIIOHEHTHI MTOJIy4EHbI OKPYTJI€HUEM?

8.Kak Ocy1miecTBUTh TpU UTEpALIMM METOIaMU ITPOCTON
urepanuu u 3eiaens 1t 3aaanHo CJIAY u Beinucathb
anoCTEPUOPHBIE OLIEHKH MOIPEIIHOCTH, a TAKXKE OLIEHUTD
YMEHBIIICHUE HOPMBI HEBS3KH 32 TPU UTEPAIIUU?

9.Kax npubmu3uth TabnuyHo 3anannyo Gynkuuo MHK
MHoOrouieHamu | u 2 crenenei?

10.Kak npubau3uTh TaOIMYHO 33AaHHYIO () YHKITUIO
MHK 3ananHbIM 0000IIEHHBIM MHOTOWICHOM?

11.Kak mist pyskuuu, 3aganHoi TabauIei, mocTpouTh
MHTEPIOJSIIMOHHBIA MHOTOWIEH B (popmax Jlarpanxka u
Herorona?

12.Kaxk anst GpyHKIIUY, 3a1aHHOM TaOIHIIeH, TTOCTPOUTH
WHTEPIOJSIIHUOHHBIA MHOTOUIeH B popme HproToHa 1
OIICHUTH MPAKTUYECKU MOTPEITHOCTH MPUOTHKEHUS B
3a/IaHHOU TOYKe?

13.Kakumu cooOpaskeHUsIMU CIIEyeT
PYKOBOJICTBOBATHCSI IIPH BBIOOPE MEKY WHTEPIIOSIIHEH
nu MHK?

14.ITycTh y3J1b1 MHTEPHOJSALUU PACTIOJIOKEHBI
paBHOMepHO. Kakoii nu3 MHorounenos (Jlarpanxka wiu
HeroToHa) Oyaer MHTeprnosnpoBaTh QyHKIUIO OoJiee
TOYHO?

15.CymiecTByIOT I MaTpHUIIbl, CHCTEMBI C KOTOPBIMU
HEBO3MOJKHO pemuTh MeTofoM ["aycca 6e3 BeiOopa
[JIABHOTO 3JIEMEHTA?

16.BepHo 1, uto npsamoi Merox pemenus CJIAY naer
TOYHOE 3HAUYECHUE PEIICHUS, @ UTEPALMOHHBIN — TOJIBKO
pUOIMKEHHOE?

17.C xakoil OTHOCUTEJIbHOM MOTPEITHOCTHIO B 3a/IaHHON
HOpMe OyJIeT HalJIeHO pelieHne cucteMbl AX=D, ecitu
Marpula A mojiydeHa B pe3yJbTaTre OKpYyriIeHUs
JOTIOJTHEHUEM, a BEKTOP IPABBIX YaCTEH 3aJJaH TOYHO?
18.C xakoil OTHOCUTEJIbHOM MOTPEITHOCTHIO B 3a/IaHHOM
HOpMe OyJIeT HalJIeHO pelieHne cucteMbl AX=D, eciu
MaTpulla 33aJlaHa TOYHO, @ BEKTOP MPABBIX YacTeH




MOJTY4YEH B PE3YJIbTATEe OKPYTJICHUS YCEUCHUEM ?
19.Cucrema ypaBHeHuit AX=Db perraeTcst METOI0M
3eiiiens ¢ 3alaHHBIM HadaJIbHBIM NpuOmmkeHneM. Kak
HaxXOJUTCSI OTHOCUTEJIbHAS OTPEIIHOCTD PEIICHHUS
MOCJIe JIBYX I1aroB METO/IA.

20.CuctemMa ypaBHeHui AX=Db perraeTcst METOI0M
SAxo0u ¢ 3a7aHHBIM HaYaJIbHBIM TTpHOIKeHneM. Kak
HaXOJUTCSI OTHOCUTEJIbHAS OTPEIIHOCTD PEIICHHUS
MocJIe IByX IIaroB Metoaa?

21.@yuknus 3anana tadbaunen. Kax

HaxOJUTCS MPUOIMKCHHO €€ 3HaUYeHUE B 3aITaHHOM TOYKE
C IOMOIIBIO TTOCTPOCHUSI HHTEPIIOISIIUOHHOTO
MHOTro4jeHa?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHUs: 3aaHUs BBITIOJTHEHbI

Ouyenka: HE 3a4TCHO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HAHUs: 3aaHUs HE BBITIOJTHEHBI.

KM-4. YncieHHOe HHTETPUPOBaHUE

®opMmbl peau3anuu: 3alinTa 3a1aHUSL

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpounenypa npoBeaeHuss KOHTPOJIBLHOI0 MeponpusaTus: CTyIeHThl IPOXOIAT TECTUPOBAHUE HA
OBM. CtyznenTsl, HaOpaBIIe Ha TECTUPOBAHUM OTIMYHBINA PE3yJIbTaT, IPOXOIAT YCTHBIH OMpOC.

Kparkoe conepxxanue 3agaHus:
3amuTa OpUEeHTUpPOBaHa Ha IPOBEPKY YMEHUS MPAaBUIBLHO BHIOMPATh YUCIEHHBIA METO/,
OIUPAACh HA AaHAJIM3 XapaKTepa IOCTABICHHOW 3a/1a4d U 3HAHUE CBOWCTB COOTBETCTBYIOIIUX
YUCJIEHHBIX METO/0B.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTp:  HpaBWIBHO  BBIOMPATH 1.CpaBHUTD 0XkHJaeMO€E MPUOIMKEHHOE 3HAUEHUU

YUCJIEHHBIA METOJ, ONUpasCh Ha UHTerpaja, HoJy4eHHOoe Mo (hopMyJie MpaBbIX

aHallU3 XapakTepa MOCTaBJIECHHOU MPSIMOYTOJIBHUKOB, C TOYHBIM 3HAYEHUEM MHTErpajia npu

3a7ayl MU 3HAHUE  CBOWCTB YCJIOBHH, YTO MOJBIHTErpajbHast QYHKIMSI MOHOTOHHO

COOTBETCTBYIOILIUX YHCIEHHBIX BO3pACTaeT.

METOJI0B 2.IIpyMeHUTH alpUOPHYIO OLIEHKY (POPMYIIbI
LEHTPAJIBHBIX MPSIMOYTOJbHUKOB IIPU 3aJIaHHOM L1are
MHTErPUPOBAHUS.

3.Boinucats yrounenue no PyHre st popmyiisl
LIEHTPaJIbHBIX IIPIMOYTOJILHUKOB.

4.Yxa3zaTh npuOIMKEeHHOE 3HAYCHHE 33JaHHOTO
MHTETrpaja, BEIYUCICHHOE 110 3JIeMEHTapHO! (opmyIie
Tpamnenu.

5.0npenenuTs Npu KAKOM MaKCUMaJIbHOM IlIare
MHTErpupoBaHus h 3HaueHue 3aJaHHOTrO UHTerpaja
Oy/eT BBIYMCIICHO MO (GOpMYyIIe HEHTPAIbHBIX
MPSIMOYTOJIbHUKOB C 3aJJaHHOM TOUHOCTHIO?
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a/1a9

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE IPEUMYIIECTBEHHO BBITIOJIHEHO

KM-5. Ynciaennoe pemenue 3axauyn Komm

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun KOHTPOABLHOT0 MeponpusiTus: Jlaboparopras padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJILHOro MeponpusTus: CTyIeHTHl IPOXOIAT TCCTUPOBAHKE HA
OBM. Cryzaentsl, HaOpaBIllve Ha TECTUPOBAHUU OTIUYHBIN Pe3yNbTaT, IPOXOAST YCTHBIN OIMpOC.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
38.H_II/ITa OpPUCHTHPOBAHA HA IIPOBEPKY YMCHUA I'PAMOTHO PCAJIM30BbIBATH PACYCTHBIC (1)OpMy.]'IBI
BBIYUCIIUTCIIBHBIX METOAO0B, UCITIOJIB3YS AJITOPUTMHUYCCKUC A3BIKA IPOIpaMMUPOBAHUA U
CIICHUAJIIBHBIC CPEACTBA MATEMATHUYCCKUX ITAKCTOB IIPUKIIA/IHBIX IIPOTrpaMM.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: IpaMOTHO peaIu30BBIBATH 1 .Bemnmucars npaBuio PyHre olieHKH J0KaJIbHON
pacueTHble bopMyIibI MOTPEIIHOCTH JUIsl METO/1a IBHOTO MeTo/a Dilnepa.
BBIUNCIUTEIbHBIX METO/IOB, 2.Haiitu npubnmkeHHoe 3HaUeHUe pelIeHus B 3a/JaHHON
UCIIOJIB3YSI ITOPUTMUYECKUE TOUKeE t [10 YCOBEPIIEHCTBOBAHHOMY METOy Diliiepa-
A3BIKM IIPOrPaMMHUPOBAaHUSA  WIN Kommu ¢ 3aianHbIM marom h ii1st 3ananHoi 3a1a4u
crieiaibHbIe cpeacTaa Komm.
MaTEMaTHYECKHUX IIaKETOB 3.Beinucats npaBuio PyHre olieHKH JIOKaIbHON
MPUKIIAIHBIX IPOrpaMM norpemHocTy Juist Meroaa Pynre-KyTtsl 4 nopsaka
TOYHOCTH.
4.Brinucate popMyiiel MeToaa Ditnepa-Komm,
IIPUMEHEHHOTO K 3aJaHHOM 3a1ade Komm.
5.01ueHuTh Kakoi MmopsiIoK TOYHOCTH 1o h nmeer
YKa3aHHBINM YUCIICHHBIN METO/.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "Xopouio" BICTaBIsSETCs €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MTPEUMYIIECTBEHHO BBIIIOJIHEHO

KM-6. YucjienHoe nHTerpupoBanue u aupdepenunpoBanue. UncieHHoe pemeHue

3agaumn Ko n kpaeBbIX 3a1a4

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHHs] KOHTPOJbHOro MeponpusatTusi: CTyIeHThl CHAIOT Ha MPOBEPKY

BBIINNOJIHCHHBIC 3alaHHA.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

BrimonHeHue 3a1aHus MpoBepsieT 3HaHUE PacueTHBIX (OPMYJ, YCIOBHM MPUMEHEHHUSI, OLICHOK
MOTPENIHOCTEN U CIIOCOOOB aHaIM3a CXOAUMOCTH U TOYHOCTH METO/I0B YUCIIEHHOTO
UHTETpUpoBaHus U nuddepeHIpoBanus, YCICHHbIX MeTo10B petienus O/[Y u ypaBHeHuii B

YaCTHBIX IIPOMU3BOJHBIX.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh:  pacueTHble  (POPMYIIBL,
YCIOBUSL TPUMEHEHHS, OLECHKH
MOTPENIHOCTEN U CIIOCOOBI aHaIM3a
CXOIMMOCTH ¥ TOYHOCTH METOJIOB
YHCJICHHOTO HWHTETPUPOBAHUS |
T pepeHIIMpOBaHUs, YUCIEHHBIX

MeronoB  pemenus OAY wu
YpaBHEHUN B JaCTHBIX
MIPOU3BOTHBIX

1.Kak npuOImkeHHO BBIYHCIUTH 33 T1aHHBIN
oIpeJieNIeHHbI NHTerpal (opMyIaMy HEHTPAIbHBIX
MPSIMOYTOJIbHUKOB, Tpaneuuil, CHMIICOHa U OLICHUTh
MOTPEUIHOCTh € TOMOIIBIO AIPHOPHBIX OLIEHOK U 110
npasuity Pynre?

2.Kak HaiiTi 1ar, JOCTaTOYHBIN I BBIYUCICHUS
3aJIaHHOT'0 MHTErpajia ¢ 3aJaHHOW TOUHOCTbIO POopMyIIOn
Tpaneuun?

3.Kax BpuuCIUTH NPUOIMKEHHO 3HAUEHNE TPOU3BOIHON
3aJJaHHOH (PYHKIIMM B 3aJJaHHOM TOYKE MO 33aHHBIM
dbopmynam?

4.Kaxk pemnTs 3aaHHy0 3a1a4y Komm sBHBIM METOAOM
Oiinepa, meroaoM Pynre-KyTTsl 2 mopsaka TOUHOCTH U
BBINIMCATh OLEHKU NOTPEIIHOCTH 1O NpaBuity PyHre?
5.Kak pemmnTs KpaeByro 3aaady sl 3aJaHHOTO
OJIHOMEPHOT'O CTallHOHAPHOT'O YPABHEHHUS
TEIUIONPOBOAHOCTH U BBIIUCATh OLEHKU MOTPEIIHOCTH
1o npasuiy Pynre?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenxa: 3a4TCHO

Onucanue XapakmepucmuKku 6blNOJHEeHUsl 3HAHUA. 3a)IaHI/I$I BBITTOJIHEHBI.

OZ/;BHKCZ.’ HC 3a4TCHO

Onucanue XapakmepucmuKu 6blNOJHEeHUsl 3HAHUA.! 3a)IaHI/I$I HE BBIITOJTHCHBI.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
4 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

3K3AMEHAIIMOHHBIA BUJIET Ne
Kadenpa Mamemamuuecko2o u KOMILIOMEPHO20
HWY MDMU | mooderuposarus

Juctummaa  Botuucnumenvnvie memoont
IToTox A-46-912-

YTBepikaaio
3aB. xadenpoii

«» 20 T

1. Merox npocToit UTepanuy pemeHs HeTMHEWHOTO YPpaBHEHUS: allTOPUTM, allOCTEPUOpPHAs OLIEHKa
MIOTPETITHOCTH (C JOKA3aTEeIhCTBOM ), KpUTEPUH OKOHYAHUS UTEPAITHil.

2. llocTpouTh HHTEPIIOAMOHHBIN MHOTOWIeH Jlarpanxa 1mo Tabnuile 3Ha4eHuH (QYHKIHN
X234
yl|1]2]-1

IIpoueaypa nposenenus

OK3aMeH NpPOBOJIUTCS B NUCbMEHHO-yCTHOM (opme. Ha moaroroBky oreera naercs 60 MUHYT.
KpomMme oTBeTa Ha BOIpochl OuseTa, CTyIeHT JOKEH OTBETUTh Ha JOMOJHUTEIbHBIC BOIIPOCHI.

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHANO8
0CGOCHUA OUCUUNTIUHDL

1. Komnerenuuss/Muankarop: UJI-2omk-1 Pemaer crangapTabie podeccCHOHATBHBIC 3a/1a4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX M 00Ille-UHXCHEPHBIX 3HAHHI, METOJIOB MATEMAaTUYECKOTO
aHaJIM3a U MOJEIIMPOBAHNUS

Bonpocel, 3aganus
1.O1eHuTh NOrpeNIHOCTh BEIUMCIICHUSI LIEHTPAJIbHOM / IeBOM / MpaBoil pa3HOCTHOM
HPOU3BOJIHOM 3a1aHHOM (DYHKIIMHU B 33/IaHHOW TOUYKE X C 3a/IaHHBIM 11arom h.
2.01€eHUTh a0CONIOTHYIO MTOTPEIIHOCTD BHIYMCIEHUS 3HAYSHMSI 3a/1aHHON PyHKLINHU, eclin
M3BECTHBI IOIPEUIHOCTH, €€ apTyMEHTOB.
3.B 3ajanHOM ypaBHEHMH OTMeUEHHbIE KO (UIIMEHTHI MTOJIyUYEHbI B PE3yJIbTaTe OKPYTICHUS.
OcranbHble K03 UIMEHTHI 3aaHbl TOUHO. [1o Kakoit popmyIie MOXKHO OLEHUTh aOCOIIOTHYIO
MOTPEIIHOCTh PEIICHUs YpaBHEHUs?
4.Yucna a u b 3agans npubnmkeHHO, M3BECTHBI aX a0COIIOTHBIE MTOTPEeIIHOCTH. OIICHUTD
OTHOCHUTEJIbHYIO MOTPEUTHOCTD 3aJaHHOM apu(pMETHUECKOH ONepaly U UCIOJIb30BaHUEM a U
b.
5.ITpoBepuTh, uto ypaBHeHue f(X)=0 umeer Ha oTpe3ke [a,b] KopeHb. BBITOIHUTE OWH I1ar
1o MeToAy OucekIuu / mpoctoit urepanuu / HerotoHa i noucka storo kopHs. [Toctpouth
KPUTEpUN OKOHYAHMS UTEPALIAM.
6.MOXHO JIu TapaHTUPOBATh CXOAUMOCTh 33JaHHOTO UTepaloHHoro npouecca MITNU
pemenust ypasaerus f(X)=0 k KopHIO, pacronokeHHOMY Ha 3aJaHHOM oTpe3ke [a;b]? OTeer
000CHOBATb.
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7.0npenenuth KomuuecTBO KopHei ypaBaenus f(X)=0 u nmokanuzoBath ux. [1jiss KOHKPETHOTO
KOPHSI BBIITUCATh pacyeTHbIE POPMYIIbI METOIa MPOCTON UTEpallu, 0OECIIEYUB BHIMIOTHEHHUE
JIOCTaTOYHOT'O YCJIOBUS CXOJUMOCTH.

8.0mpenenuTh KOJIMYECTBO UTEPALIHii, JOCTATOYHOE I TOMCKA MPUOIHKEHHOTO PeIeHuUs
¢byukuuu f(X)=0, npunamexkaiiero oTpe3ky [a;b], METoa0M OUCEKIUH / TPOCTOM MTEPALIUH C
3a/1aHHON TOYHOCTBIO.

9.Pemnth cuctemy Ax=b [3x3] meTonom nporonku / ["aycca.

10.3amnucats pacueTHbie popmyIisl MeToaa 3eimens / SIkoou ms pemenust CJIAY Ax=b [2x2] .
PaccuuTath BE UTEpallUy C 3aJJaHHBIM HAYaJIbHBIM MPHOIMKEHHEM U BBIIIHCATH
anoCTEPUOPHYIO OIICHKY MOTPEIIHOCTH MOIYYSHHOTO TPUOIMKEHUS.

11.®ynakus 3agana Tabaumeld 3HaueHui. AIMPOKCUMUPOBATH €€ TI0 METOAY HAaUMEHBIIIUX
KBapaTOB MHOT'OYIEHOM I1IE€pBOM CTEIEHHU.

12.®yuknus 3agana Tabaumeld 3HaueHui. AIMPOKCUMUPOBATH €€ TI0 METOAY HAaUMEHBIIINX
KBaJIpaToOB 3aJIaHHBIM 0000IIEHHBIM MHOTOYJIEHOM HYJIEBOH / TIEPBOM CTETICHH .

13.dyuknus 3agana Tabauned 3naueHuil. Haiitu npubnmkenHo ee 3HaueHHe B 3aaHHOM
TOYKE C IOMOLIBIO MOCTPOCHUS MHTEPIOIALUOHHOTO MHOTOWJICHA.

14.01eHuTh MOTPEUTHOCTh MHTEPIOJISINY 33aHHON (DYHKIIMKA MHOTOWIEHOM Jlarpamka
crerenu N ¢ marom h Ha otpeske [a;b].

15.ITocTponTh MHTEPHOSAIMOHHBIN MHOTOWICH Jlarpanxka / HproToHa 10 TabnuIe 3HaYCHUN
GbyHKIHH.

16.Berancnuts npuOInKeHHOE 3HAYCHHUE 33JJaHHOTO MHTErpaja mo Ggopmyiie
PSMOYTOJIBHUKOB / Tparneiuii / CUMIICOHA ¢ 3aIaHHbBIM I1arom .

17.®yukuus 3anana Tadnuieit 3HadeHui. BeIYuciuTh NpuOIMKeHHOE 3HaY€HUE HHTerpalia OT
Hee 1o ¢popMyIie Tparnenuil / mpsaMoyroisHUKOB / CHUMIICOHA.

18.MHTEeTrpasn BeIYuCIseTcs o KBaApaTypHOH (GOopMyIie IpSIMOYTOJIBHUKOB / Tpamenuii /
Cumncona. OnpenenuTs 1mar, 10CTaTOUYHbIN AJ11 JOCTUKEHUS 3aJaHHOM TOYHOCTH.
19.011eHUTH MTOTPENTHOCTh HHTETPUPOBAHUS 3aIaHHON (yHKIIMK 110 hopmyrie
NpSMOYTOJILHUKOB / Tpanenuii / CUMIICOHA Ha 3aJJaHHOM OTpe3ke [a;b] ¢ 3agaHHBIM I1arom.
20. 151 3a7aHHOM QYHKIIMK BBIYUCIUTD LIEHTPATBHYIO / JIEBYIO / TIPABYIO pa3HOCTHYIO
IPOU3BOJIHYIO B TPOM3BOIILHOM TOUKE X C MPOU3BOJIBbHBIM 1arom . CpaBHUTH C TOYHBIM
3HA4YEHHEM MEPBOU MPOU3BOJHOM.

21.HaiiTi npubamkeHHOe 3HaUeHHE MPOM3BOIHON 3aJaHHON (DYHKIIMM B 33JaHHON TOUKE X,
NPUMEHSS [IEHTPABHYIO / JICBYIO / IPABYIO Pa3HOCTHYIO MMPOU3BOIHYIO C 331aHHBIM I1arom h.
22 .3anucath pacueTHbIe (OPMYIIbI SBHOTO MeToJ1a Dilyiepa / yCOBEPIIEHCTBOBAHHOI'O METO/1a
Ditnepa / metona Ditnepa-Kommm / metona Il mopsigka TO4HOCTH, OCHOBAaHHOTO HA
ucnonb3oBaHuu Gopmyisl Teinopa i pemenus 3aganHoi 3anaun Kommu. Haiitu ¢ nx
MOMOIUIbIO TPUOIMKEHHOE PellIeHUE B 33JJaHHBIX TOUYKaX 332 MUHUMAJIbHO BO3MOKHOE
KOJINYECTBO 1IaroB (peyb UJET O MOMCKE OJHOTO PELICHHUS).

23.Haiitu pemenue 3aganHoi 3agaun Komm ssBHBIM MeTO10M Didnepa /
YCOBEPIICHCTBOBAHHBIM METOIOM Diiniepa / MeTo oM Ditniepa-Komm / ¢ 3aganHbM marom h
Ha 33J]aHHOM OTpe3Ke / B 3aJJaHHBIX ToYKax. OLEeHUTe MOrpenIHocTh Mo npaBuity Pynre.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.TTo kakoit opMyse MOKHO BEIYUCIUTH a0COIOTHYIO MOTPEIIHOCTh

byskun f(X)=KBaapaTHBIA KOPEHB(X) MPH H3BECTHOM MOTPEIIHOCTH aprymMeHTa Ax?
OTBETHI:

1. 1) Af=(1/2)*Ax

2. Af=monynn(1/(2*kBagpaTHbIil KOpeHBb(X))*AX

3. Af=monmynb(kBagpaTHBIN KOpeHB(AX))
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HwnNe

4. Af=monynb(KBaapaTHBIA KOpEHb(X))*Ax

Bepwusiit otBeT: 2
2.Kaxoii u3 cneayrommx HTepallMOHHBIX MPOIIECCOB UMEET HauOOJBIIYI0 CKOPOCTh
cxoaumoctu?

OTBeTHI:

1) x(i+1)=1/4x(i)+2

2) x(i+1)=1/3x(i)+14
3) x(i+1)=1/2x(i)+1

4) x(i+1)=3x(i)+2

Bepnsiit otBeT: 1
3.4y npuOIM>KEHHOTO BBIYMCIICHUS ONPEEIEHHBIX UHTETPAJIOB BbIOpaHa (hopMyIia BTOPOTro
nopsiika ToyHocTH ¢ marom h = 0.01. Kak u3MeHuTCs MOrpeIHoCcTh pacyeTa Ipyu yMEHbIIEHUU
mara B 2 paza?

OTtBeTsI:

1) CraHeT paBHa 0.0172

2) YMeHbIIUTCS B 2 pasa
3) Ymenbiutcs B 4 pasa

4) Craner pasna 0.005"2
BepHplii oTBeT: 3
4 Ilycth 1uist ToyHOTO 3Ha4YeHus Bekropa X=(5 3)T monyueHo mpuOImKeHHOEe
3Havenue X*=(4.8 3.1)T . Uemy paBHa NOrpeIIHOCTh X-X* B OECKOHEUHOI HOpMe?
OtBeTsI:

1) 0.1
2)0.2
3)0.3
4)0.4

BepHslii otBeT: 2
5.Byner nm cxoauthest utepannonusiil mporecc x(k+1)=B-x(k)+c ¢ marpuueit B=((0.4 0.3)
(0.7 0.2)) u Bexktopom ¢=(0.3 0.8)T?

OTBETHI:

1) Oa, T.K. 6eckoHeyHas Hopma B<1

2) Her, T.x. nepBast Hopma B«1
3) Ha, T.x. OeckoHeuyHas HOpMa c<I

4) Her, 1.k. nepBas HopMma c<1
Bepusliii otBerT: 1

6.Kaxoii 13 MHOTOYJICHOB HHTEPIOIUPYeT QyHKIHMIO, 3amannyto Tabmuei (X,y) = (0,2),(2,0)?
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OTBETHI:

1. 1)P(x)=2x
2)P(x)=2-x
3)P(X)=2-2x
4)P(x) =2 +X

Bepwusiit otBeT: 2
7.I1ycts unTerpan ot pyHkiuu f(x) BeraucieH mo ¢popmMysie Tpamnenuii ¢ marom h = 0.4.
[Tony4yennoe 3nauenue o6o3naunm 1(0.4). Yto ciexyer crenath sl OLIEHKH MTOTPEITHOCTH
3TOro0 3HaueHus 1o npasuiy Pynre?

OTBeThI:

1. 1) Bblumcautb BenmumHy 1(0.8) c warom h = 0.8 n 3atem norpewHocts A=(1(0.4)-1(0.8))/15

2) Boruncnuts Benuuuny 1(0.8) ¢ mrarom h = 0.8 u 3arem norpemaocts A~(1(0.4)-1(0.8))/3

3) Beruucauts Besmuuny 1(0.2) ¢ marom h = 0.2 u 3arem norpernocts A=~(1(0.2)-1(0.4))/15

4) Berauciuth Besuuuny 1(0.2) ¢ marom h = 0.2 u 3atem norpemtaocts A=(1(0.2)-1(0.4))/3
Bepwnsriii otBeT: 2

2. Komnerennusi/Ungukarop: N-3onk-1 JleMoHCTpupyeT 3HAaHNE OCHOBHBIX METO/IOB
TEOPETUIECKOTO U IKCIIEPUMEHTAIHLHOTO UCCIICIOBAHMS, IPUMEHIEMBIX B MaTEMaTUKe, (PU3HKE U
TEXHUYECKUX HayKax

Bonpocsl, 3aganus
1.OCHOBHBIE UCTOUHUKH NOTPEIIHOCTEN. AGCOIIOTHAS U OTHOCUTENbHAS TOTPELIHOCTD
NpUOIMKEHHOT0 YKcia. 3Havamue u BepHble Hudpsol. [lorpemnoctu apudmMerndeckux
omeparus (0e3 BEIBOMIA).
2.011€HKa MOTPEeIIHOCTH BBIYMCIEHUS QYHKIIMU OAHON EPEMEHHOM B 3aBUCIMOCTH OT
norpemHocTy aprymenta. IloctanoBka 3agaun. JlokazarenbctBo Gpopmyisl. [TorpemHocTs
BBIYHCIICHUS (PYHKITMN HECKOJBKHUX MEePEMEHHBIX (0€3 JoKa3aTenbcTBa (POPMYIIbI).
3.IlpencraBienue BemecTBeHHBIX uncen B DBM. TlousaTus MammHHON 0€CKOHEUYHOCTH,
MAaIIMHHOIO HYJISl, MAIIUHHOTO 3IICUJIOH.
4 TloctaHOBKa 3aJauu MPUOIMKEHHOTO PELIeHNs HeMTMHEHHOro ypaBHeHHsl. OCHOBHBIE 3TaIlbl
peleHus: JTOKaIu3auns KOpHEH, NTEPallMOHHOE YTOUYHEHNE KopHeH. [IoHsaTHE NTepainOHHOTO
METOJa.
5.Metoa OuceKIH pelIeHns] HeTMHEHHOTO YPaBHEHUS: aJlTOPUTM, TeOMEeTpUYecKas
MHTEPIIPETALNS, YCIOBUS IPUMEHEHUS.
6.MeTo OHCeKIMH pelIeHns] HeIMHEHHOTO YpaBHEHHUS: OLIEHKa IOTPEITHOCTH (C
JI0Ka3aTeIbCTBOM).
7.Metoa npoCTON UTEpallK PELIEHUS] HEMMHENHOTO YPaBHEHHUS: AJITOPUTM, TEOPEMA O
CXO/MMOCTH (C J0Ka3aTeIbCTBOM), TOCTATOYHOE YCIOBHE CXOAMMOCTH, allpHOPHAs OLIEHKA
MOTPEUIHOCTH, KPUTEPUN OKOHYAHUS UTEPALIMI.
8.MeToz npocToi UTepauy pelIeHNsl HETMHEWHOTO YpaBHEHUS: aITOPUTM, allOCTEPUOPHAs
OIIEHKA MOTPEITHOCTH (C A0Ka3aTeIbCTBOM), KpUTEPU OKOHUAHUS UTEepaIil.
9.MeToa poCTOl UTEpALUK C TApaMETPOM ISl PELIEHNS HEJTMHEHHOIO ypaBHEHUS:
MIOCTPOEHHE pacyeTHON (HOpMYIIbI, BBIBOA (POPMYJI 171l MTapaMeTpa o U COOTBETCTBYIOIIETO EMY
3HaueHus Q.
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10.Meton HeroToHa pelieHus: HEMMHENHOTO ypaBHEHUs. [ 'eomeTpudeckas MHTepIpeTanus,
BBIBOJ] pacueTHOH (popmyiel. Teopema 0 cXoauMOCTH (€ 10Ka3aTEIbCTBOM OLIEHKU
MOTPEIIHOCTH ), KpUTEPUI OKOHYaHHS uTeparuii (0e3 J0Ka3aTenbCTBa).

11.Meton HeroToHa pelieHusi HETMHEMHOTO ypaBHEHUS. JIOCTOMHCTBA U HEIOCTATKH METO/1a.
Momudukaryu Metoaa (ynpoueHHbid Mmetor HproToHa, METO/] TI0’)KHOTO TIOJI0KEHHUS, METO.T
cekymux, meroq Creddencena).

12.ITocranoBka 3agauu pemenust CJIAY. [lonsTre o npsMbIX U UTEPALMOHHBIX METOIaX €€
peLIeHMS.

13.Meton l'aycca nis pemienust CJIAY (cxeMbl € IMHCTBEHHOTO JACJICHUS U YACTUYHOTO
BBIOOpA BeAyIIero 3jeMeHTa). TpyaoeMKocTh (0e3 BhIBOIA).

14.Tpexauaronansusie CJIAY. MeTo mpOroHKH: BBIBOJ] paCUETHBIX (HOPMYJI, TPYAOEMKOCTH,
yCJIOBHS IpUMEHEHHS (0€3 10Ka3aTeIbCTBA).

15.Hopmsl BekTOpoB 1 MaTpull. OnpeneneHue adCOIOTHON U OTHOCUTEIBLHON MOTPEIIHOCTH
IpUOJIMKEHHO 33JaHHbIX BEKTOpa U MaTpullbl. [locTaHoBKa 3a1auy IPUOIMKEHHOTO PELLICHHS
CJIAY.

16.Metox npocroii urepanuu B popme Axobu mis pemenuss CJIAY. Pacuetnsie hopMysl.
Teopema 0 cXOAMMOCTH (C JOKa3aTEIbCTBOM), JOCTATOUHOE YCIIOBUE CXOAMMOCTH, allpuOpHast
OLIEHKa MOIPEIIHOCTH.

17.Meton npoctoii utepanmu B popme SAxodu 1 pemenns CIIAY. Pacuernbie popMyisl.
AnoctepropHasi OLEHKH ITOTPELIHOCTH (C 10Ka3aTeIbCTBOM), KPUTEPUI OKOHYAHUS UTEPALUi.
18.Merton 3eiinens pemenust CJIAY. Pacuernsie popmyiiel. JlocTaTounble yCIOBUS
cxonuMocTH (6e3 JoKa3aTeaIbCTBa), allOCTEPHUOPHAsl OLICHKA OTPEeITHOCTH (0e3
JI0Ka3aTeNnbCTBA), KpUTEPUN OKOHYaHUs utepauil. «IIpakTuueckuit» KpuTtepuili OKOHUYaHUS
uTepanuii (yMeHbIlIEHHE HOPMbI HEBSI3KH).

19.ITpubnmkenue GyHKIMIA 0 METOAY HAMMEHBIIINX KBaPAaTOB 000OIICHHBIM MHOTOUYJICHOM.
[TocTanoBka 3aauu. BeiBos1 HOpManbHO# cucTeMbl MeTosa. [Ipubkenue anrebpanyecKumMu
MHOTOYJICHAMH.

20.IIpubnmxenue GyHKIMA 0 METOAY HAUMEHBIIUX KBaJIPaTOB 000OIIEHHBIM MHOTOYJIEHOM.
[TocranoBka 3amaun. HopmanbHas cucrema metoja (6e3 BbiBosa). CyliecTBOBaHUE U
€/IMHCTBEHHOCTh MHOTOUJIEHA HAWJIYUIIEro CPEeJHEKBAIPATUYHOTO NpUOIIKeHus (6€e3
nokazatenbeTBa). [Ipubmmkenne anredpandyecCKUMU MHOTOWICHAMH.

21.ITocraHOBKa 3aja4y NHTEPIOISILMKA MHOTOwIeHaMH. CyIleCTBOBAHNE U €IMHCTBEHHOCTD
WHTEPIOJIAIIMOHHOTO MHOTOWIEHA (C J0Ka3aTeabCcTBOM). TeopemMa o MorpemHocT!
UHTEPHOJANNY THaakuX GyHKIMi (6e3 [oka3aTenbcTBa), €€ CIeICTBUS.

22.IToctaHOBKa 33Ja4y HHTEPIOISLMY MHOTOUJIeHaMH. IHTepHOISIMOHHBII MHOTOYJIEH B
dopme Jlarpanxa. UHTepnonsunoHHbIH MHOTOWIEH B popme HproTOHA ¢ KOHEUHBIMU
Pa3HOCTSIMM U € pa3eleHHbIMU pa3HocTsAMU. CBOMCTBA pa3/ielieHHbIX pa3HocTel (0e3
JIOKA3aTeNbCTB).

23.IToctaHOBKa 33ja4l YUCIEHHOTO UHTErpUpoBaHus. DOpMyIIbl JEBBIX, PABbIX U
LIEHTPAJIbHBIX NPSMOYTOJbHUKOB. [ '€OMeTprUecKasi HHTEpIpeTalus, BbIBOJ 3JIEMEHTAPHBIX U
COCTaBHBIX (POPMYII, OLIEHKA MOTPEUTHOCTH (JIEBBIX MPSIMOYTOJIBHUKOB — C JI0Ka3aTE€IbLCTBOM).
[Topsinok TOYHOCTH.

24 TlocTaHOBKa 3a7a4M YUCIEHHOTO UHTErpupoBanusa. @opmyina Tpanenni. ['eomerpudeckas
UHTEpIpeTalys, BBIBOJ DJIEMEHTAPHOMN U COCTaBHON (OPMYII, OLIEHKA MOIPEIIHOCTH (C
noka3arenbcTBOM). [lopsiiok TOUHOCTH.

25.IToctaHOBKa 33aja4M YUCIEHHOT0 MHTEerpupoBanus. @opmyna Cumicona. I'eomerpruueckas
WHTEpIpETaIys, dJIEMEHTapHas U cocTaBHas (hopmylibl (0€3 BBIBOJIA), OIIEHKA TMTOTPEITHOCTH
(6e3 nokazarenbcTBa). [lopsiiok TOUHOCTH.

26.I1ocTanoBKa 3aa4n YMCIEHHOTO UHTErprupoBanus. [IpaBuino PyHre anocrepnopHoi OLeHKH
MOTPEIIHOCTH YUCIEHHOTO MHTETPUPOBaHHUs (C BBIBOAOM). Y TouHeHUe 1o PyHre. Boruncnenue
MHTETpaJia ¢ 33JJaHHON TOYHOCTBIO.
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27.@opMyIIbl 1€BOW, IPABOM U LIEHTPAJILHOM pa3HOCTHBIX POU3BOIHBIX. | eoMeTpruueckas
uHTeprnpeTanus. OUeHKH NOTPEeIIHOCTH IS EPEUUCICHHBIX (HOpMYI (C BBIBOJOM), MOPSAO0K
TOYHOCTH.

28.Dopmyria BTOpOH pa3HOCTHOM MPOU3BOIHOM. O1eHKa MOTPEITHOCTH (C BEIBOJAOM), TIOPSIOK
TOYHOCTH.

29.@opmyIbl yrcieHHOTo TuddepeHIpoBaHus HHTEPIOIALUOHHOTO THIA: UJIesl TOCTPOCHUS,
MOPSIIOK TOYHOCTH (0€3 JI0Ka3aTeNIbCTBA).

30.ITocranoBka 3amaun Ko gyt OJ1Y 1-ro nopsiaka. Jluckperusanus 3agaun (cxema Jjis
MIPUMEHEHHUS OJHOIIIArOBOTO METO/1a). SIBHBIE U HEesiBHbIE MeTOIbl. [lorpenHocTs
anmnpoOKCUMAlIH, TIOHSATHUE O JIOKAJTBbHOU U T7100aIbHON MOTPEIIHOCTAX, CX0AUMOCTb. [lopsiok
arnMpOKCUMALIMU U MTOPSI0K TOYHOCTH METO/IA.

31.Yucnennoe pemenue 3agaun Komu g OY 1-ro nopsiaka: ssBHbII MeTo Didiepa,
reoMeTpuuecKasi HHTEPIpeTalus, MOPsSA0K annpoKCUMAaIUH, OPSI0K TOUHOCTH.
32.Yucnennoe pemenne 3aaaun Komu mist OJIY 1-ro mopsinka: meton Ditniepa — Komm: BBIBOT
pacueTHbIX (GOpPMYII, TeOMETpUIECKast HHTEPIPETALUs, TOPSAIOK AMPOKCHMAIIMU U TIOPSI0K
TOYHOCTH (0€3 JOKa3aTeIbCTB).

33.Hucnennoe pemenue 3agaun Ko st OY 1-ro nopsiaka: ycoBepiieHCTBOBaHHBIA METO
Diinepa: BBIBOJ pacueTHBIX GOpMyI, FeOMEeTpUIecKasi HHTepIpeTalus, MoOpsa0K
annpoKCUMAallUHU U MOPSIIOK TOYHOCTH (0€3 10Ka3aTenbCTB).

34.Yucnennoe pewmenue 3anaun Komm aia OJY 1-ro nopsiaka: npasuiio PyHre onieHku
MOTPEIIHOCTH YUCIIEHHOTO pelleHus 3a1a4un (0e3 BbiBoja). Pemenue 3anaun Komu ¢ 3aganHoin
TOYHOCTBIO.

35.Yucnennoe pemenue 3anaun Ko aiis OJ1Y 1-ro nopsiaka: HesiBHBIN MeTOoT Ditiepa.
[Torpemnocts anmnpokcumanuu. CpaBHEHUE padOTHI SBHOTO U HESIBHOTO METO/I0B Diiyiepa Ha
MOJICJIbHOM YpaBHEHUH.

36.Yucnennoe pewmenue 3anaun Komu ms OY 1-ro nopsiaka: metoasl Pynre — Kyrrbl.
O6mas hopmyia m-3TarrHOTO MeToAa (BBIBO).

37.Yucnennoe peumenue 3anaun Komm aig OY 1-ro nopsiaka: oqHonapaMeTpuyeckoe
CEMENCTBO SIBHBIX JABYXATAMHbIX MeTOA0B PyHre — KyTThl 2-10 mopsijika TOYHOCTH (BBIBOJ).
38.Uucnennoe pemienne 3anaun Komu nns OY 1-ro mopsanaka: pacuetHas ¢popMyna MeToaa
Pynre-KyrTsl 4-ro nopsiika TouHoctu (6€3 BbIBOAA).

39.I1ocranoBka kpaeBoii 3anaun st O.C.Y.T. B cmyyae mOCTOSTHHOTO KOd(duIiueHTa
TEIIONPOBOAHOCTH. [{uckpernsanus 3agaun. [loctpoenue ais nepBoi KpacBou 3a1a4u
pasHoctHo# cxeMmbl (PC) MeTomoM KoHEeUHBIX pazHocTei. Peanu3arus PC.

40.ITocranoBka kpaesoii 3agaun ans O.C.Y.T. B ciiydae nocrossHHOr0 K03 dunrenrta
terutonpoBoAgHocTH. [Topsinok anmpokcumariuu PC (¢ mokazarensctBoM). [lopsigok TouHocTH
PC (6e3 nokazarensctBa). [IpaBuno Pynre onienku norpemHoctu pemenus. [louck pemenus
KpaeBOM 3a/1auu € 33JaHHON TOUHOCTBIO.

41.IlocranoBka kpaeBoii 3agaun A O.C.Y.T. B ciiydyae nepeMeHHOTro Ko3ppuiueHTa
TEIJIONPOBOAHOCTH. JluckpeTusanus nepBoii kpaeBoit 3agauu: nocrpoenne PC Broporo
MOPsIIKAa TOYHOCTH. ATIMIPOKCUMAITUS KPAeBBIX YCIOBUI BTOPOTO POJia CO BTOPHIM TOPSIKOM.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.C moMoIbI0 Kakoi HTepalmoHHONW (hOPMYITBI MOXKHO HAWTH KOPEHb ypaBHEHHS X-X"3+4=07

OTBETHI:

1. 1) x(i+1)=x(i)+(x(i)-x(i)A3+4)/(1-3x(1)A2)

2) X(i+1)=x(i)-(1-3x(1)*2)/(x(1)-x(1))"3+4)
3) x(i+1)=x(i)+(1-3x()"2)/(x(1)-x(i)"*3+4)
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4) x(i1+1)=x(1)-(x(1)-x(1)"3+4)/(1-3x(1)"2)

Bepnwsiit oteT: 4
2.Kakoe KOoJIM4ecTBO TOYEK (3HaYCHUH (PYHKIUHN) HEOOXO0AUMO UCIOIB30BATH JJISl IIOCTPOCHUS
MHTEPIHOJSILIMOHHOTO MHOTOWIeHa creneHn N?

OtBeThI:

1) PogHo N

2) JIro6oe menbiiee N
3) PoBro N+1

4) JIro6oe G6ompmee N+1
Bepnplii oTBeT: 3
3.OyHKIMS, 3aaHHAas TaOIUIeH 3HAYeHUH, alllPOKCUMUPYETCS 0 METOTy HAUMEHBIIIHNX
KkBasipaToB MHOTOWIeHOM D(X)=a+bx. Kakyro cucteMy Hy»KHO PEIIUTh JIJIsl TIOUCKA
K03 (UIIMEHTOB 3TOr0 MHOTOUJIeHA?
OTBeTHI:

1) (n+1)a + Ji=0,n (xi) b =5i=0,n(yi)
>i=0,n(xi) a+ (3i=0,n(xi))*2 b = Ji=0,n(xi*yi)

2. (n+1)b + Yi=0n(xi) a =¥i=0,n(yi)
Ti=0,n(xi) b+ Yi=0,n(xi)"2 a = ¥i=0,n(xi*yi)

3. (n+1)a + >i=0,n(xi) b =Yi=0,n(yi)
¥'i=0,n(xi) a+ Yi=0,n(xi)"2 b = Y'i=0,n(xi*yi)

4. (n+1)a + >i=0,n(xi) b =Y.0,n(xi*yi)
>'1=0,n(xi) a+ Y i=0,n(xi)"2 b = }'i=0,n(yi)
Bepnblii oTBeT: 3
4.ITo xako# u3 cneayronmx GopMys MOKHO BBIYUCITUTH TPUOIHUKEHHOE 3HAUCHUE
IIPOU3BOJHON?
OTBeTHI:

1) (f(x)-f(x-2h)) / h

2) (f(x)-f(x-3h)) / (2h)
3) (f(x)-f(x-3h)) / h
4) (f(x)-f(x-2h)) / (2h)

BepHsiii otBeT: 4
5.Kak BBINISIUT 21eMeHTapHas popMysia EeHTPaIbHBIX MPSIMOYTOJIbHUKOB JIJIs
NpUOIMKEHHOTO BBIYUCIIEHUS ONPEAeNIEHHOT0 HHTEerpana Ha otpe3ke oT 0 10 2 oT pyHKUIUU
f(x)?

OtBerTsI:

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

3) (1)
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4) 2f(2)
Bepnsiit oteT: 2

6.I1o kako# u3 HopMyII MOKHO BBIYMCIUTH a0COIIOTHYIO TIOTPELUTHOCTh BhIpakeHus a*h”"2 ?
OTtBeTsI:

1) b*2Aa+2momynb(ab)Ab

2) AaAb™2
3) Aa+2Ab

4) moaynb(b”2)Aa+moayan(a)Ab

Bepnsiit otBeT: 1
7.Kakoii u3 cinenyrommx (GopMyIl MOKHO BOCIIOJIB30BATHCS JIsl PUOIMKEHHOTO PEIICHUS
sagaun Komm y'=(t+y)"2, y(2)=4?

OTBeTHI:

1) y(0)=4, y(i+1)=y()+h(t(i)+y(i))"2, i=0,1,...
2) y(0)=4, y(i+1)=y(i)+(h/2)(t(i)+y(i))"2, i=0,1,...
3) y(0)=4, y(i+1)=y()+h(t(i+1)+y(i)"2, i=0,1,...

4) y(0)=4, y(i+1)=y(i)+h(t(i)+y(i+1))%2, i=0,1,...

Bepnsiii otBer: 1
8.Kak MokHO oxaparepu3oBath MeToa Diinepa-Korwm s pemienns 3anaun Komm y'=f(t,y),
y(2)=4?

OTtBeTsI:

1. 1) AABHbIA MHOrOLLAroBbIN MeTos,

2) HesiBHBII MHOTOIIIArOBBIA METOT
3) HesiBHBII OqHOIIATOBBINA METOJT

4) SIBHBIN OTHOIIATOBBINA METO/T
BepHnplii otBeT: 4

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTIIMYHO» BoicTaBisIeTCS CTYICHTY,
MIPABWJIBHO BBIITOJTHUBIIIEMY TTPAKTHYECKOE 3aJJaHUe, KOTOPBIH IMOKa3aJl TPH OTBETE HA BOTIPOCHI
HK3aMEHAIIMOHHOTO OWiIeTa, ¥ Ha JOIMOJHUTEIbHBIE BOIIPOCHI, YTO BIa/IeeT MaTepruaioM U3Y4eHHON
JICITUTUIAHBI, CBOOOHO IPUMEHSICT CBOM 3HAHHMS JUTSI OOBSICHEHUS PA3IMYHBIX SBJICHUN U PEIICHUS
3a/1a4.

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinonnenus snanus: Ouenka «XOPOILIO» BbicTaBnsieTcs: CTyICHTY,
MPAaBUIHHO BBIMTOJHHUBIIEMY PAKTHYECKOE 3alaHUE U B OCHOBHOM MPABHIILHO OTBETUBIIIEMY Ha
BOTIPOCHI K3aMEHAI[MOHHOTO OMUJIETa ¥ Ha JIOTIOJHUTENIbHBIC BOTIPOCHI, HO JOMYCTUBIIIEMY MPH
3TOM HETIPHHIIUITHAIbHBIC OIIHOKH.
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIIACTCS CTYJEHTY, KOTOPBIH B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIC U JIaXKe rPyObIe OMUOKH, HO 3aTE€M MCIPABUII HX CaM, a TAKXKE HE BBITTOTHUII
MIPaKTUYECKOE 3aJJaHie U3 9K3aMEHAI[MOHHOT0 OnieTa, HO JJM00 HaMETUJI IPaBUIIBHBIN MTYTh €ro

BBITOJIHEHUS, MO0 M0 YKa3aHUIO 3K3aMEHATOpa PEeIiI APYTYIo 3a7ady U3 TOTO Ke pas3zaesa

JTUCIUIIAHBI.

II1. IIpaguna évicmasnenus umo2o80i OYeHKu no Kypcy

OH€HKa OIpeaAcsIETCA B COOTBCTCTBHU C ITonoxenuem o 6aHHBHO-peﬁTHHFOBOﬁ CHCTEME JIA

ctynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U 3K3aMEHAIL[MOHHOM COCTABIISIOIINX
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