MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpasienue noaroroBku/cnenuanbHocTs: 11.05.01 PagnosiekTpoHHbIE CHCTEMbI U KOMILIEKCHI
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl: Paino3jieKTpoHHbIe CHCTEeMbI U KOMILIEKChI
YpoBeHnb 00pa3oBaHusi: Bbiciiee 00pa3oBaHMe - CIIELUATUTET

®opma o0yuenusi: Ounas

OHCHO‘IHLIC MaTepuajabl
o TMCIOMIIJIMHE
YucjieHHbIe METOAbI

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| nognuceio $TEOY BO «HHUY «M3U»

e BH.

nageney .A.

Pa3pa6OTLH/IK WaeHTUdMKaTOp RBc700dda-ZamolodchikVN-ded34e) 3aM0JIOI[IH/IK0B

COI'JTACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

P%]KOBOI[HTGHB w CseneHunn o enagensue L3N M3K A.IO'

00pa3oBaTCJIbHOU i) Branenel Cn3nKoBa ATO.

pOorpaMMel * MOl ¢ WNaenTibnratop R4eb30863-SiziakovaAY-83831ea CusskoBa
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

w CseneHunn o enagensue L3N M3K
3aBeHyIOH-IHH . o Bnageneyu Kynukos P.C.
BBINyCKAIOIeH Kaheapoun NaerTbnratop R7ef0b374-KUlikovR5-e851162¢ P.C. KynukoB




OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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 CriocoGeH mpeacTaBuTh aICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUW HAYYHYIO
KapTUHY MUpPA Ha OCHOBE 3HAHUSI OCHOBHBIX I10JIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAyK
Y MaTE€MaTUKH
NJI-2 [TpumeHsieT ecTecCTBEHHOHAYYHbIC 3HAHUS, (PU3UUECKUE 3aKOHBI 1 MAaTEMaTHYECKHE
METO/bI JUIsl pEIEHUS 3a/1a4 TEOPETUUECKOTO U IPUKIIATHOTO XapakTepa

2. OIIK-7 CnocobeH noHuMarh NPUHIUIBI PA0OTH COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTUI
U MCII0JIb30BaTh UX Ul PELICHUs 3a7a4 Npo(ecCHOHAIBHON AesTeIbHOCTH
NJI-1 [TornMaeT mpuHIUIBI pabOTHl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI

3. OIIK-9 CnocobeH pa3pabaThiBaTh alrOPUTMbI U KOMITBIOTEPHBIE TPOrPAMMBI, IPUTOIHBIE IS
MPaKTUYECKOTO MPUMEHEHHUS
NJI-1 3HaeT anropuT™Mbl pacyeToB, IPUTOIHBIE ISl IPAKTUYECKOTO IPUMEHEHHUS

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. JTabopatopHas padota Ne 1 «Pemenne HenuHeiHbIX ypaBHeHU» (JlabopaTtopHas paboTa)
2. JJabopartopnas pa6ota Ne 2 «Pemenue CJIAY urepaliuOHHBIMU METOIAMM»
(JIaGopaTopHnast pabora)
3. JJabopatopHas pabota Ne 3 «[Ipubnuxenue pynkuunit» (JlaboparopHas padora)
4. JlTaboparopnas pabota Ned «Hucnennoe pemenne 3anaun Koy (Jlabopatopuas padorta)

DPopma peanunzanmu: KomnerotepHoe 3a1anue
1. KonrponbHas pabora "Kommuekchsiit Tect no kypcy YACJIIEHHBIE METO/IbI"
(TectupoBanue)

®Popma peanuzanuu: ITucemMenHas padora
1. Pacuetnoe 3aganue Ne 1 «I[IpsiMmbie MeTO/IbI peIIeHHsI CUCTEM JIMHEHHBIX aJlreOpandyeckux
ypaBHeHMi» (PacueTHo-Tpaduueckas padbora)
2. Pacuetnoe 3aganue Ne 2 «Annpokcumanusi yHKIMI MHOTOYJIEHAMH METO/I0M
HaMMEHBIINX KBajpaToBy (PacuetHo-rpaduyeckas padora)
3. Pacuetnoe 3ananue Ne 3 «HucneHHOE HHTETPUPOBAHKUE U YMCIIEHHOE PELICHUE 3a1a4a
Komm» (Pacuetno-rpaduyeckas padora)

BPC aucuuniauHbl



3 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEro KOHTPOJS YCHEeBAeMOCTH IO

AUCHUILINHE:

KM-1 JlaGoparopnas pabota Ne 1 «Pemenue HennHelHbIX ypaBHeHHID» (JIabopaTtopHas paboTa)

KM-2 Pacuernoe 3amanue Ne 1 «IIpsiMbie METOIBI pellIeHUs CUCTEM JIMHEHWHBIX aareOpandecKux
ypaBHeHHi» (PacueTHo-Tpaduueckas padbora)

KM-3 JlaGoparopnas padota Ne 2 «Pemenne CJIAY urepannonubsiMu metoaamuy (JlaboparopHas
pabora)

KM-4 Pacuernoe 3amanue Ne 2 «Anmpokcumanus GyHKIIMA MHOTOYWICHAMH METOJIOM HAaUMEHBIIINX
kBasipatoBy (PacueTHo-rpaduyeckas pabora)

KM-5 JlaGoparopnas padota Ne 3 «I[Ipubmmkenue ¢pynkuuii» (Jlaboparopnas padota)

KM-6 JlaGopaTtopHas pabora Ned «YucnenHoe pemenue 3aaaun Kommy (Jlaboparopras padota)

KM-7 Pacuernoe 3amanue Ne 3 «HucieHHOE MHTETpUPOBAHUE U YHCIICHHOE peleHne 3aaada Koy
(PacuetHo-Tpaduueckas pabota)

KM-8 KonTtpomasHas padota "KommiekcHsriii Tect o kypcy YUCJIIEHHBIE METO/IbI"

(TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Pa3gen nucuuIminHbl

Beca KOHTpOIBHBIX MeponpusTHii, %o
Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6 7 8
Cpok KM: 6 8 10 11 13 14 15 16

BBenenue B T€OpHIO OTPEMIHOCTEN

BBenenue B TeOpHIO OTPEMIHOCTEN +

YuciieHHbIE METOBI PELLICHUS
HEJIMHEHHBIX ypaBHEHUN. UnCIeHHBIE
METO/IbI OMCKa SKCTpeMyMa (YHKIIHUU

HucneHHble METOBI PELICHUS
HEJIMHENHBIX ypaBHEHUN. YUCICHHBIE + +
METO/Ibl TOMCKA SKCTpeMyMa (PYHKIIUU

YuclieHHbIE METOBI PELIEHUS CUCTEM
JMHENHBIX anreOpanyecKux ypaBHEHUH

YuclieHHbIE METOBI PELIEHUS CUCTEM
JMHENHBIX anreOpanyecKux ypaBHEHUN

[Tpubnmxenne pynkuuit. Meton
HaMMEHBIINX KBA/IPATOB.
Wutepnomnsiuus GyHKUun

[Tpubnmxenue pynkuuit. Meton
HanMMEHBIIINX KBAJIPaTOB. + + +
WnTepnonsuus GyHkumit

Yucnennoe nuddepeHnnpoBanme.
YucneHHOe UHTETPUPOBAHUE.
UucnenHnoe penienue 3agaun Komu.
YucneHHoe pelleHne KpaeBou 3a1auun

Yucnennoe nudepeHnnpoBanme.
YucneHHOe UHTETPUPOBAHUE.
UucnenHnoe penienue 3agaun Komu.
YucneHHoe peleHne KpaeBou 3a1auun

Bec KM: | 10 10 10 10 10 10 20 20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
OIlK-1 NJI-20mk-1 [Tpumensiet | YMeTs: KM-6 JIaboparopnast padota Ne4 «Hucnennoe peuienue 3anauun Ko
€CTECTBEHHOHAYYHbIC OIICHUBATh TOYHOCTh (JTaboparopnas paboTa)
3HaHUA, ¢usnveckue | (MOrpemrHoOCTb) KM-8 KonrtpomnpHas padora "KommnekcHsiii Tect no kypcy YACJIIEHHBIE
3aKOHBI UM MAaTEMAaTUYECKUE | MOJYYEHHOI'O YUCIECHHOTO METO/bI" (TectupoBanue)
METO/Ibl [l PELeHUs 3aay | pelieHus
TEOPETUYECKOT O U | IpaBWIBHO BBHIOUPATh U
IPUKIIATHOTO XapaKTepa MPUMEHSTH YUCIICHHBIE
METO/Ibl, OIUPAsICh HA
aHaJIu3 Xapakrepa
MIOCTaBJIEHHON 3aJ]auu
OIIK-7 N-lomxk-7 [Tonumaer | YMeTs: KM-1 Jlaboparopnast padota Ne 1 «Pemienne HellMHEHHBIX ypaBHEHUI»
IIPUHIIMIIBI paboThl | peann3oBbIBaTh pacueTHble | (JlaGopatopHas pabota)
COBPEMEHHBIX AITOPUTMBbI YUCIIEHHBIX KM-4 PacuetHoe 3amanue Ne 2 «AnnpokcuManus GyHKIUI MHOTOWIEHaMHU
UH(POPMALMOHHBIX METOIOB, UCTIOJIb3YS METOI0M HauMeHbIINX KBaJpaToB» (PacueTHo-rpaduyeckas padora)
TEXHOJIOTHI AITOPUTMHUYECKHUE S3BIKU KM-5 JlabopaTtopHnas pa6ota Ne 3 «ITpubnmkxenue GyHKIIuii»
IIPOrpaMMHUPOBAHUS UITU (JTabopaTopnas pabora)
CIeLMaJIbHbIE CPEJCTBA KM-8 KontponrHas pabora "Kommnekchsiii Tect no kypcy YACJIIEHHBIE
MaTEMaTUUECKUX MAaKETOB METO/IbI" (TectupoBanue)
MPHUKIIQIHBIX TPOTPaMM
BBIBOJIUTH YHCJICHHbIE
AIITOPUTMBI PEIICHHUS
MaTeMaTHYeCKUX 3a/1a4
WHXEHEPHOU e TeIIbHOCTH
OIIK-9 NJI-1onk-9 3Haer | 3HaTh: KM-1 Jla6oparopHas pabota Ne 1 «PerieHne HelMMHEHHBIX YpaBHEHUI»
AJTOPUTMBI pacyeToB, | MATEMATHYECKUE METOIBI (JTaboparopnas padota)




MIPUTO/IHBIC IS
MPAKTUYECKOTO MPUMEHEHUS

YUCJICHHOTO pelICHUs
CUCTEM JIMHEHHBIX
YpaBHEHUH
MaTeMaTHYeCKUE METO/IbI
YUCJICHHOTO PeLICHUs
HEJIMHEHHBIX YpaBHEHUN
MaTeMaTU4ECKUE METOIbI
YHCIIEHHOTO

g hepeHIMPOBAHUS U
WHTETPUPOBAHUS

KM-2 PacuetHoe 3ananue Ne 1 «lIpsiMble METO/BI PELLIEHUSI CUCTEM
JIMHEWHBIX areOpanyeckux ypaBHeHU» (PacueTrHo-rpadudaeckas padora)
KM-3 Jla6oparopnas padota Ne 2 «Pemenune CJIAY nurepaniioHHBIMU
Meronammu» (JlabopaTopnast pabota)

KM-7 Pacuetnoe 3aganue Ne 3 «HucieHHOE HHTETPUPOBAHKUE U YUCICHHOE
pemenue 3anada Kommy (PacueTHo-rpaduyeckas padora)

KM-8 KontposnpHas padora "KommuekcHsiil Tect no kypcy YACJIIEHHBIE
METO/bI" (TecTtupoBanue)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. JIabopaTopHasi pabora Ne 1 «Pemienne HeJIMHEeHbIX YPaBHEHHID»

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpoueaypa mpoBeleHHs] KOHTPOJIHLHOTO MEPONPHAATHSI: IEPEI BBITOJHCHHEM JIA00OPATOPHOU
pabOThI POBOIUTCS OMPOC MO0 KOHTPOJILHBIM BOMPOCAM IOCJIE BHIMOJHEHHUS J1aO0OpaTOpHOH paboThI
CTYJIEHT TOTOBUT COOOIICHHE IO H3YYCHHOH TeMe C OOOCHOBAaHUEM TE3WCOB COOOIICHUS
pe3ysibTaTaMu, IOJYyYCHHBIMH MpPH BBIMOJHEHUH J1a00paTOpHOW paboThl 0CO00C BHHMAaHHE
YACIACTCA CBA3U BOIIPOCOB TCOPUHU € NPAKTHUYCCKHUMU PC3YyJIbTaTaMU U O60CHOB3,HI/IIO BBIBOJIOB II0

pabore.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

3anaya 1. BapranTel 3anamuit np encTaenenel B Tabnune 1. JaHel 0Ba YpaEHEHEA
Ax)=0mu g{x)=0 Harra ¢ rounacts 5= 1070 Boe xopEN yp aBseHNE, CoACpKAMHECA Ha
otpeske [@, &) Jna pelueHuA zafaus HCNONB30EATE MET0Z GHCEKUEH. HafiTH KOpHH ¢
NOMOLIEK ECTPOEHHOHA G¥HEIHE root nakera MATCAD K CPaEHETE NOJYYEHHEE G
0 MOTIEES METO A BECERITHE ) £3Y METATEL

MOPANOK PEIUEHHUA ZATAYH

1. HafiTs aHANHTHYECKAE P CIIEHHE Y ABHEHHAX) =0,

2. Henonesyanacer MATHCAD, noxanmsoeats kopan f{z)=0 rpaburdeca

3. Henonesyanporp awmy bisec (cw. [TPHIIOXEHHE A), EaiiTi KopHE ypapHEHRA
Ax)=0C TOIHOCTRIC & C M0 MOIIBK METOIA GHCEKTHH

4. Vchmonesya BcTpoeHHYI $yHIIMIO root maveta MATHCAD, HaitTs KopHH
vpaEHeRHAAX)=0 ¢ TounocTek & (cm [TPHIIOMEHHE 4)

5. AEanormdE0 O 1-4 NONEITATECA HAETH KOPHH ypasHeHHA g(x)=0. OOLACHATE
TIOJIYSEHHELE P eI METATEL

B3amaya 2. BapmaHTEI 3alamuil IpencTaBneHel B Tabmune 2. Tpebyerca Hafth
Gmmskafiimi K Touke x=0KopeHe ypasHeHHA f(x) =0 c To¥HOCTER £= i HMCIONBSYA
MeTo, HERoTOHA. PparMeRT pelleHHAR a1 a4 Ip eacTapned B [IPHIIOMEHHH B

MMOPANOK PEINEHHA 3ATAYH

1. Henonesya maxer MATHCAD, moctponts rpadue dymamn f(x), seibpars
HETANEHOE MPHOAHKEHEe % ONA MeTola HeloToma

2. Henonesya nporpamy Newton (o [TFMJIIOAEHHME EB), mafith xopeHs
ypaeEeHHA f(x) =0 ¢ TOUHOCTE £= 10s,

3. CpaBHHTE pESYILTAT co BeTpoeHHod B MATHCAD dymaines root.

4.Eco KopeHB KPAaTHBIM, HCToNB30BaTe MofuduKauus MeTofa HeloToEHa
(mporpamma Newton_mod) gis cnydad gpatdoro kopHsa (cu TTIPHIOXEHHME B). TTo
MHHHMY MY YHCIA HTEPAUKEH TpH SHa9eHHAR m=1,2,3,4,5 0IpefeNHTs Kp aTHOCTE KOPHA.

5. AHamOrEyHo 1.4, HCNOAB30EATE MognduEanue Metoga HeloToRa (Tporpamma
Newton_mod, [TPHJICEHHE B), u maftti kopers dyEKIpHE g(x) 13 sagaum Nel.
(HavansEo e NpHOIHKEHEE AA Mo g HITHp 0BasHT0 MeToga HeloToRa BEIGHD a6 TCA IO
rpadury g(x)). Tlo vuEHMy My SrenanTep ami npu sk ennm w=1,2,3,4,5 onpegem

EPATHOCTE KOPHA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3ammaHUpOBaHHbIE  pe3ynbTaThl  OOydYeHHUs 10

JUCHUITIIINHE

Bonpocei/3aganus 1uist IpoBepKU

3HaTh: MaTEMaTHYCCKHUEC METOBI YHUCIICHHOTI'O

peLICHUS HEIMHEHHBIX YPaBHEHUN

1.YT0 noHnMaeM 1oj TEpMHUHOM
“KOpeHb ypaBHEHHUA !

2.Kaxoii meton Bel ucmonp3oBany mist
JOKaJIN3allMd KOPHEH 3aJaHHOTO
ypaBHEHUA?

3.Kaxoii kputepuii OKOHYaHUS
MPOLEAYPHI BEIUMCICHUS KOPHS
HEJIMHENHOT 0 ypaBHEHMs Bbl
VICITOJIB30BAJIM?

YMeTh: peanu3oBbIBaTh  pPAcCUETHBIE  AJITOPUTMBI
YHUCIIEHHBIX METOJ/IOB, HCIOJb3YS alrOpUTMUYECKUE
S3bIKK  TPOTPaMMHPOBAHUS MM CHElHalbHbIE
CpEelICTBA MaTeMAaTUYECKUX TIaKeTOB MPHUKIIATHBIX
nporpaMm

1.ITosicHuTe MeTo] OMCEeKINH,
UCTIONB3YEMBIH JIJIS TIOMCKA KOPHS
HEJIMHEHHOT0 ypaBHEHHS Ha
MHTEPBAJIE JIOKATN3ANN

2.3anummre UTepaluoHHyI0 hopmyy

7




3amnaHupoOBaHHbIE — pe3ynbTaThl  oOyueHuss 1o | Bompockl/3aganus 1uist mpoBepKu
JTUCHUTIIINHE

JUIsl TIOUCKA KOPHS ypaBHEHUS 110
Merony HeroToHa [11s1 3aJaHHOTO
HEJIMHEWHOTO YPaBHEHMSI

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5 («OTITUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCA €CJIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JUISI PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHuE NPEUMYILIECTBEHHO BHIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-2. PacuetHnoe 3ananue Ne 1 «IIpsimble MeTObI pelieHUsI CHCTEM JIMHENHbIX
aJredpanyecKnx ypaBHeHH»

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguyeckas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHuss KOHTPOJIBLHOIO MeponpuaTusa: CTyIeHT Moiay4aeT WHIUBUYalIbHBIN
BAPHAHT, PEIICHHE B IMCBbMEHHOM BUJE CIAET MIPENOAABATEINIO IS IPOBEPKHU.

Kparkoe conep:kanue 3a1aHus:

3agaya 1
BruHcIHTE HOpMED ” ||1H ‘L 4 H |L MATPHIE A

Bruucnnte yncnoe obycnoBneHHoCTH MAaTPHUE 00 dopuyne cond(A) = ||AHw "A'l”TD

3agaya 2

Pemnuts cuctemy nHEeAHEK ypapHerni AX = b metogom [aycca ¢ BrboponrnasHoro
sMeMeHTa No cTonbuy (CXeMa HacTHYHOO BHbopa). CpaBHUTE pesyaArTaT ¢ byExnueii lsolve
naxeta MATHCAD.

3agaya 3
Pewnts cHCTEMY NHHeRHHY ypaeHenuil AX = d wetofom nporouxH. CpaBHHTE pesyILTaT ¢
byuxnued lsolve naxera WIATHCAD

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE pe3ynbTaThl | Bonpockl/3aganus s npoBepKu
00y4YeHHsI 110 TUCHIUTUIMHE
3HaTh:  MAaTEMaTUYECKHE  METObI 1.3anumuTe anropuT™ NepBoro mara npsMoro Xxoaa
YHUCJICHHOTO peuieHus CUCTEM Meroza ["aycca nis peleHus: CUCTEMbI JIMHEUHBIX
JIMHENHBIX YPABHEHUN ypaBHenuit Ax=b
2.IlpuBeauTe npuMep MaTPULIbL, IJIs1 KOTOPOH
MIPUMEHSIOT METOJI TPOTOHKH ITPU YHCIEHHOM
PELICHUY CUCTEMBI JINHEWHBIX ypaBHEeHHH AX=D




Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'beME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJJaHUE PEUMYIIECTBEHHO BBITTOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBIITOIHEHO

KM-3. Jlabopatropnasi padora Ne 2 «Pemenne CJIAY urepanmoHHbIMU METOAAMM

®opmbl peau3anum: 3anIUTa 3aJaHUs

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 10

IIpoueaypa npoBeleHHsi KOHTPOJIBHOIO MEpPONPHATHS: IE€pe]l BBIIOJHEHUEM JIaOOpaTOpHOU
paboThI MPOBOJUTCS OIPOC IO KOHTPOJIBHBIM BOIIPOCAM IOCJIE BBINOJIHEHUS J1a00paTopHOil paboThI
CTYAGHT TOTOBUT COOOLICHHE 110 H3YYE€HHOM TeMe ¢ OOOCHOBAaHHUEM TE3UCOB COOOIICHUs
pe3yibTaraMu, IOJIYYEHHbIMU IpU BBINOJIHEHUH J1a0opaTopHOM paboThl 0co00€ BHUMAaHHE
yJIeNeTCsl CBA3HM BONPOCOB TEOPUH C MPAKTHUECKUMHM Pe3yJIbTaTaMU U 0OOCHOBAHHIO BHIBOJOB IO
pabore.

Kparkoe conep:kanue 3aaHus:

3amad4a 1

Jana cHcTeMa ypapneEi Ax=h. HafiTH pemenre cHCTEMBI C I0 MOIIEES METOZA
Faycca Bemonmnte 10 wTepaunit mo MeTony mpocTofl mtepamun (Merony fAwxobu)
[prHEMAR PEILEHHE, NONYHEHHOE ¢ NOMOIUEN METOma laycca, sa TOHUHOE, HafiTH
BENHYEHY a6CONFTHOR MOIPEIHOCTH HTEpaUHOHHOTD PEINEHEA BapHanTel sagaHni
JAHBELE TABIHIE 1.

NOPAJOK PEIIEHMA 2A0AYH.

1. 3agaTe MaTPHOY A H BEKTOp NPaB0i 9acTH b mo OpHEENEHE0H B TAOmHOE |
Qopuyne, Henonesya ecTpoerryio $yHimmo Isolve naxeta MATHCAD, HaiiTu p eleHne
cHCTEMEL AX=h meTogom Caycca

2. MpeobpasoBaTe cHcTeMy AX=h ¥ muny, yaoGHoMy qna uTepanui: x= Bx+c
TpoBepATE BEIIONHEHHE 0 CTATOMHOTD ¥ CI0BAA CXOMMI CTH HTEp A EOHELIE MET0[08
Bl <!

3. Heoomesya dymamo simple iter (cu TTIPHIIOXEHHME A), semomuuts 10
wTepanmii mo meToxy Sxobm. BaATe moBoe mavamsHoe mprbmmxerne. [IpHEEMat
PElICHHE, TONYHEHHOE E 1.1, 33 TO4HOE, HafiTH BETHYHHY a6COMKTHOR MOMPEMHOCTH

HTEPANHOHEOTD peniekus (Momones0Bats Hop My “xpm, *%‘L)

4. BemonHuTe 0.3 EIME pa3 ATA APYrOT0 HAYATEHOTO NPHETHKEHHA, BIH3KOTO X
pemrenno mo MeTofy aycca CpaBHETE A6C0HOTHBIE 0T EITHOCTH

3amava 2

HanaTa ke CHAY, 9T0 0 B 3anate 1. Hafita pemerne CJIAY no meTony 3efigend ¢
ToumocTeio &= 1077, 538 MoBoe HaaTLHAE npubniskenne. [IpeAycmo TPETs TORCHET
KOMMHECTEA HTEP AlTHE, 10T E60EABITHRCA JIAL 0 CTHKEHIA 38)aHHO A TONHOCTH £

TIOPAJOK PEIIEHHA AT AYH

1. HcmompsoBaTe Ip 0TPaMiy AIA pEIUEHHA 3a0adH | HIH 330aTh 3a8H0B0 MATRHIY
A, sexTop h.

2. Henonesys matpuuy B, saiinensyio mpn pewenns sagasd 1, chopumposate
HHEHIOKW TPEYIONBHYE) MaTpHuy B, # BepxHir Tpeyronsuyl wMatpuny B
Mpopepate BRIIOMHEHHE JOCTATOMHOMD YOOOBHA CXOZMMOCTH METOZa Jeiimens
Byl + IBz,, <1 Bextop cronéen ¢ raksxe nenamksosate s sanasm |

3. Henonesya dymame zeid (cu. TTPHIOXEHHE B) maitta pemenne CJLAY ¢
3anaHKH0H TOUHO CTEES

4. TlopTopwTe I3 QA APYTOC0 HATATEEOr0 MPHGIHKERHA, GIHIKOT0 K eI EH
no meToay Iayeca. CpapHETE KOMTHYECTE HTEp aUHE, Mo Tpe6oBaBUIK CA ANA 00 CTHKEHHA
2afaEHOMR TOYHO CTH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHJ'IaHI/IpOBaHHBIC PE3YyIbTAaThl BOHpOCBI/ 3alaHuA IJid IIPOBECPKU
06y‘IeHI/I$I 110 JUCHHUITIINHE




3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus ais npoBepKu
00y4YeHUs 10 TUCITUTINHE

3HaTh:  MaTeMaTHYeCKHE  METO[bI 1.KakoB kpuTepuil OKOHYaHUS PELICHHS CUCTEMBI
YUCJIICHHOTO perieHus CUCTEM JMHEHHBIX anreOpanyecKux ypaBHEHHUI METOI0M
JIMHEWHBIX YpaBHEHUMN MPOCTOM UTEpPALUU

2.IlosicHuTe OTAMYME AITOPUTMA METoAa 3eHesst OT
MeTojia SIKOOU 1S pelIeHHs] CUCTEMbI TMHEHHBIX
anreOpanvyeckux ypaBHEHUN

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-4. PacuerHoe 3axanne Ne 2 «KAnnpokcumManus GyHKIUI MHOr04J1eHAMH MeTOA0M
HAaMMEHbIIMX KBA/IPAaTOB)»

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoIbLHOrO Meponpusitusi: PacuetHo-rpaduueckas padbora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJIbHOIo MeponpusaTus: CTyIeHT MOIy4aeT WHIUBUIYaTbHBIN
BapHaHT, PEIIEHUE B MIMCBMEHHOM BUJE CAACT MPENOAABATEIO ISl IPOBEPKH.

Kparkoe cogep:xanue 3aiaHus:
OyHKIMSA 3a/1aHa TabauIel cBouX 3HaueHUH. [IpuMeHsist MeTo/] HaMMEeHbIINX KBaJPaTOB,
npUOIN3UTH PYHKIMIO MHOTOWIeHaMH 1-i u 2-ii ctenenei. J{ins kaxa0ro npuOIMKeHus
OTIpeNIeNIUTh BEJINYMHY CPETHEKBAApaTUYHON norpemHocTd. [locTpouTs ToueuHslil rpaduk
GbyHKIMY U rpadUKH MHOTOWJIEHOB.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3anmaHupoBaHHbIE pe3ynbTaThl | Borpockl/3ananus s NpoBepKU
00y4YeHHsI 110 TUCHUTUIMHE

YMeTb: BBIBOJUTH YHCIICHHBIE 1.3anummre B 001IEM BUJIE TUHEHHYIO

AITOPUTMBI penieHus aNNpOKCUMHUPYIONTYIO (PYHKITHIO

MaTeMaTUYECKUX 3a1a4 2.3anummre npumep 6a3UCHBIX PYHKIUH, HCIOIb3YEMBIX
WHKEHEPHOU JIeATEIIbHOCTH IIPU 3aMKCH JUHEHHOHN annpoKCUMUpYroen GyHKIuu

3.3anummTe BbIpaKeHUE ISl YCIOBUS MUHUMM3ALUN
CPEHEKBAIPATUYHOTO OTKJIOHEHUS 3HAYECHUI
ANMpPOKCUMHUPYIONIEro MHOTOUJIEHA OT TaOJIMYHBIX
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3annaHupoBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

3HAYEHNIH UCXOIHOU 3aBUCUMOCTH

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MTOJIHOM 00'bEME WIIH BBITIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHUE [Tl PEIICHUS 3a]1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoinenus 3Hanus: OueHka "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CITH 3a/IaHu€e MMPEUMYIIECTBEHHO BHITIOIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BHICTABIISECTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-S5. Jlaboparopuasi padora Ne 3 «IIpubianxkenue GyHkumin

®opmbl peasu3anum: 3aliuTa 3a1aHUs

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopuas padora

Bec koutposabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBeaeHHs] KOHTPOJBLHOI0O MEPONPHUSATHS: TIEPE] BBIOJHEHUEM JIAOOpaTOPHOU
paboThI MPOBOAMUTCS OMPOC IO KOHTPOJIHHBIM BOMPOCAM IIOCIIE BBHITIOIHEHUS JTa00paTOPHOUM pabOTHI
CTYJIGHT TOTOBHUT COOOIIEHHE TI0 M3YUYEHHOW TeMe C OOOCHOBaHHUEM TE3UCOB COOOIIEHUS
pe3ynbTaTaMH, IOJYYCHHBIMU TPU BBIIOJHEHUU J1abopaTOpHOW paboThl 0co00oe BHHUMAaHUE
YACIACTCA CBA3U BOIIPOCOB TCOPUHU € NPAKTHUYCCKHUMU PEIYJIbTaTaMU U 000CHOBAHUIO BBIBOJIOB I10
pabore.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

3apaya 1

bymana y=fx) vagana Ta6TANEH SHAUEHHE Yy,)p,..Yy B TOTKAX T, Ts..d
Menomesys  merof  BaMMememm:  xpamparop  (MHK).  mafTH  MmEoroumem
Plt)=ap+mT+. .+ q,X™ Haunyulero  cpeRHSKBAGPATHNHOTO  MPHOTAXEHHT
ONTHMATEHO CTENSHE m=m*. 33 ONTHMATLHOE SHAYeHHe m* NPHHATE T CTENeHb
MEHOTOWNER, HAHKAA € K0Top Off BEMTiHa

S LR 0

CTAGINIEHDY € TCA MK HAYMHAET E03PACTATE.

Vex0MHBIE TAHHEIE ANA 332 | NpencTasnens s Tabnmme |

NOPAROK PEWIEHHA ZATAYM,

1. 320aTL BEKTOPEI X Y HCEOGHE ZaHEEL

2. Henomesys gysxymo muk (cw. TPHTONEHUE 4), HaTH MEOTOSNEREL Py,
=1 nh-] M0 METORY HAHMEHBITHE KBANPATOR. BERUCTATS £OOTBETCTEYIOMAE HM
SHEWEHHA O,

3. MocTponTs Ipabix SEBMCHIOCTH O, 0T m, HA OCHOBEHHH KOTOPOTD BRIG)aTs
ONTHMATEEYE CTENSHE m*  MHOTOWIeH3 HEHNPHIEr0  Cpe;HeNEAyaTHIHOTD
npbIKERN

4. Ha ogmomt wepreme moctponts rpadme wEorownenos Pu, m=0,1. ., m*,
TOMEYHBT Th AhHE HCEo THOH HYHETHE

u

Sapaaz. |

Hssectser smascrus dymamm y;= f(5n) (G=0;1..%) & n+l touxe x
(i =0,1,...n). Taicke mspecTen anannTaiecit smg (ymamn. HeTepmonnposars
iy Ha otpeske [m; %, ], nomsayace

2.1) merepronsmmoRROH dop Myoii Narpaia;

2.2) meTepronmmoRROE hop Myoit HesoTona,

BapHaHTH SANAHHA Np EACTART CHELE TaBHN e 2

TIOFAAOK PEIUEHKA 3ATAMH

1. BagaTs BEKTOPEIXTH ¥ HCXOfHELX AaHHEL

2. 3ampOrpAMMEpOBATL pPACHETHYIS (OpMNy monmmoMa Jlarpamma (ch
TPHJICHKEHME E)

3. BERMUGTHTE SHEMEHWT MOMMEOMA JIArpama Ha HETEPBATE %)% | © Goxee
MENFHMIIAr0 M, 9EM B HCR OJHELE JIHHELL.

4. Ha ofsom 4epTeXe OCTPONT ToMewHE rpadux samanmof dymimM, cc
aHamNTICYE KA Tp a MK i rpad HETEpT O IROR O To o niso 1 Tlarp amEa

5. COCTABHTE I OFPAMMY P ACHETAKOHEHLL pasHo cTeit (cv. [TPAIOMEHME E)

6. BaNpOTPAMMHPOBATE PACTETHYIO YOP MY MHOTDHERa HEIOToHA C KOKEIREIMA
pasmDCTAM

7. Ha ogsoM 4epTeXe HOCTRORTS ToMewHB rpadui samammoll dymime, cc
AHATHTHYECKHA I a HK 1 rpad Hi HETEp T0ATHOHHOT0 MEOT0WeHa HEKTOHA.

7
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3amnaHupoOBaHHBIC pe3ynbTatel | Bompockl/3aianus A IpOBEPKU

00y4YeHHSI 110 TUCIIUTUTHHE

YMmers: BBIBOJIUTH YUCJICHHbBIC 1.3anumuTe Kputepuii BIoopa kodhuimeHTon
QITOPUTMBI PEHICHUS MaTeMaTHYECKUX MOJMHOMHAIILHON MOJICITH TPH allIPOKCUMAIIUN
3a/1a4 HH)KEHEPHOH JeITeIbHOCTH (GYHKIIUY 110 METOTy HAUMEHBIIINX KBaJIPaTOB

2.IlepeuncnuTe KpUTEpHH BHIOOpPA IMapaMeTPOB
Mojenu (K03 UIIMEHTOB HCKOMOTO TIOJTMHOMA)
3.3anumuTe HHTEPHIOISAIUOHHBIA MHOTOUYICH
Jlarpansxa B 0011eM BHJIC

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-6. JIabopaTopnasi padora Ned «HUucsaennoe pemenue 3agaun Komm»

®opmbl peaju3anum: 3anIuTa 3aJaHUs

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpustusi B BPC: 10

IIpoueaypa npoBeleHHsi KOHTPOJIBHOIO MEpPONPHATHS: TE€pe]l BBIOJHEHUEM JIabOpaTOpHOU
PpaboThI MPOBOJUTCS OMPOC IO KOHTPOJIBHBIM BOIPOCAM IOCJIE BBITOJIHEHUS J1a00paTOPHOUN pabOTHI
CTYAEHT TOTOBUT COOOIIEHHE [0 H3YYEeHHOHM TeMe ¢ OOOCHOBAaHMEM TE3UCOB COOOIICHHUS
pe3ynbTataMu, IOJTYYeHHBIMH IpU BBINOJIHEHUH J1abopaTopHOM paboThl 0coboe BHUMaHHE
yJIIeNAETCsl CBA3HM BOIPOCOB TEOPUH C MPAKTHUECKUMH PE3yJIbTaTaMU U 000CHOBaHMIO BHIBOJIOB 10
pabore.

KpaTkoe cogep:kanune 3a1aHus:
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KoHTposbHbIe BONPOCHI/3aJaHUA:

3aryaHupOBaHHbIE pe3ynbTatel | Bonpocsl/3aganus asist IpoBEpKU

00y4eHUs 10 JUCIUIIHHE

YMeTb:  mpaBWIBHO — BBIOMpATh | 1.3anummTe mociIe0BaTeIbHOCTD ACUCTBUM IS
IPUMEHSTh YHCIICHHBIC METO/IBI, peureHus 3agauu Komm yicaeHHbIMU METOIaMu
ONUpasich ~ HAa  aHAIN3  Xapakrepa 2.3anummre pacueTHyo (HOpMyIly SBHOIO METOJa
IOCTaBJIEHHOW 3aJjauu DOinepa, UCTOJIb3YEMOTr0 /ISl YUCIIEHHOTO PeIIeHUs

3anaun Komm

3.3anumure pacueTHyo (GopMyiy IBHOTO METOAA
Pynre-KytTbl 4-r0 opsijika TOYHOCTH ,
MCII0JIb3YEMOTO JUIsl YUCIIEHHOTO PEUICHMS 3a1a4u
Kommn

Onucanne MKAJbI OIIEHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoIIo»)
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yJIoBIeTBOPUTENBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonenus 3uanus: OleHKa "Hey10BIeTBOPUTEILHO" BHICTABIISAETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO

KM-7. PacuetHoe 3ananue Ne 3 «HucjieHHOe MHTErpUpPOBaHUE M YMCJIEHHOE pelleHne

3agaya Ko

®opmbl peanusanun: [lucemennas padbora
Tun KoHTpoIBLHOr0 MeponpusiTusi: Pacuerno-rpapuueckas padora
Bec konTpoabHoro meponpustusi B BPC: 20
IIpouenypa npoBeaeHuss KOHTPOJIBLHOI0o MeponpusaTus: CTyIeHT Moiay4aeT WHAUBUIYalIbHBIN
BapHaHT, PELlIEHUE B MMCbMEHHOM BUJIE CIAET MPENoJaBaTellto sl IPOBEPKH.
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Kpatkoe cogepxanue 3agaHus:
Bbruncnuth npubamkeHHOE 3HaUCHHE UHTErpaa , UCIOJIb3ysl KBalpaTypHble (GOPMYIIbL:
a) LIEHTPAJIbHBIX IPSIMOYTOJIBHUKOB C IIaroM ; JaTh allpUOPHYIO OLEHKY OIPELIHOCTH;
0) Tpaneuuii ¢ maraMu M ; OLEHUTb IOIPEIIHOCTh IOCIEHEro pe3ynbTaTa 1o Gopmyie Pynre
Y yTOYHUTH NIOCIIEIHUN pe3ynbTaT no PyHre;
B) CHMIICOHA C IIaroM .
YKA3AHMUE. [IpomexxyTo4HbIE pe3yabTaThl BEIUUCIATE C 6 3HAYAIIUMU HU(paMH.
ApryMeHTbl TPUTOHOMETPUYECKUX (DYHKIMI BHIUMCIIATE B pajlaHax

Yrpremenno penmrs 3afady Konm ana o Geraosensoro gaduep eMIpanpHOro ypapHeris | DOpAgKa
{y =70
Flhi=r
Ha orpeske [#,T] cuarom = 0.2:
a) MET0A oM DT epa,
) raeTog o Pymre-KyTTer2 mopagka ¢ omeHKoH IO éLHOCTH [0 TP aFHITY Pymme.

Hafirerrousoe pernerze sagates [[0CTp OMTE Ha OAHOMURRT 66 TP a QEHM TOUHOT0 ¥ IpEOII0HEHHED
PELUEHITL, IOy HeHIEI MeT 0f anm Simepa i Pyrre-Kyrrerc marom k= 0.2

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyIbTaThl 06yquH;1 BOHpOCBI/SaI[aHI/IH IJI IIPOBEPKU
IO JUCHMITJIMHE

3HaTh: MaTeMaTUYECKHe METO/bI 1./JaliTe onpeneneHne KOHEYHBIN pa3HOCTU
yuciaeHHoro  auddepeHuupoBaHUsS  H IEPBOro NOpsIKa
MHTErPUPOBAHUSA 2.JlaiiTe onpeneneHre KOHEUHbIN pa3HOCTH

BTOPOTO MOpPsiAKa
3.Ha3zoBute (popMysbl UUCIEHHOTO
MHTETPUPOBAHUS, UMEIOIINE BTOPOIl MOPSI0K
TOYHOCTH

4.3anumure npaswio PyHre 1u1s anoctepuopHoit
OLIEHKHU TMOTIPEIIHOCTH (OPMYJT YUCIEHHOTO
MHTETPUPOBAHUS

Onucanue MIKAJbI OLEeHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku evinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABISETCS
€CJIM 33JIaHUE BBIITOJIHEHO HEBEPHO HJTU MIPEUMYIIECTBEHHO HE BBIMTOJTHEHO

KM-8. KonrpoJubHas padora "Kommiekcnslii Tect no kypcy YACJIEHHBIE
METO/IbI"

®opmbl peasuzanuu: KomneorepHoe 3a1aHue
Tun koHTpOILHOTrO Meponpusitus: TectupoBanue
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: [IpoBoauTcst B BUAE TECTUPOBAHUSA C
ucnonszoBanueM CJIO "llpomerteit" (mpu mpoBeACHHH 3K3aMeHA B JIUCTAaHIIMOHHOM (opMare ¢
ucnonszoBanueM JIOT opHoBpemeHHO wucmonb3yercs margopma Webex wuinm aHaloruyHas
wiatdopma, yreepxkaennas B HUY MDOU, ¢ mensio npoktopunra u unaeodukcanuu ). Ilpu
BBIMIOJTHEHUH TE€CTa MOKHO MOJIb30BaThCs KaJIbKYJIATOPOM, pYUYKOH, KapaHJalloM U JTUCTOM OyMaru
Juist yepHoBukoB. Ha BwimosnHeHue tecta orBeneHo 60 munHyT. Tect comepxut 9 3amanuid,
MakcuMaibHas cymma OamioB - 100. OueHka 3a TECT BBICTaBISIETCS Ha OCHOBE pe3yibTara
BBINIOJIHEHUST  dK3aMeHauuoHHoro Ttecta B CIHO Ilpomereit. s moiydeHUs  OLEHKH
3(ynoBIeTBOPUTENBHO) HeoOXoaumo Habpath oT 50 g0 69 OamioB, I TOJYYCHHS OIICHKH
4(xopomo) HeoOxomumo Habpate oT 70 g0 89 OamnoB, A7 MOMYyYEHHS OLEHKH S(OTIUYHO)
HeoOxoaumo HabpaTh ot 90 1o 100 GamioB.

KpaTkoe conep:kanue 3a1aHus:
Bonpoc Nel
VYKaxuTe KOJIMIeCTBO 3HaYaMX udp B 3anucu npudmmkenHoro yncia 0,086000.
Bapuanrsl oTBeTOB: 2, 3,4, 5,6, 7.

Bonpoc Ne2

VYkaxxuTe ycioBHE CXOAUMOCTH METO/Ia POCTON UTEpALUU JIJIsl pELICHHs] HETMHEHHOT O
ypaBHeHUs1. McxoiHOe ypaBHEHHE IPUBEACHO K BUY, YAOOHOMY JJIsl UTE€pALUU

X =@(x)

BapI/IaHTLI OTBCETOB:

'(x)]>1 2(x)> 0
@'(x)<0|P'(x)|<1

Bonpoc Ne3
VYkaxure pacueTHyt0 (GOopMyTy METOAA CEKYLIUX IJIsl PELIeHUs] HETMHEWHBIX YpaBHEHUI
BapuaHThI 0TBETOB:
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(n)
x(n+1) — x(n) . f(x i )

(™)’
(n)
() J(x™) n>0.

f(x")

(n)

x(n+1)

=X

f©)= f(x™)

(1)

x(n+1) —

f(x

(n) x"D —x
JE" - ™y

(n) f(x") .
S+ f(x7) -

VYkakuTe UTepaliuOHHbIE METO/Ibl YUCIIEHHOTO PELIEHUS] CUCTEM JIMHEWHBIX alre0pandyeckuit
ypaBueHuii (CJIAY) (MeToasl mocnea0BaTeNbHBIX MPUOTMKEHUN).

BapuaHThI 0TBETOB:

Merop I'aycca

Merton nocnenoBaTeabHON BEPXHEN pelakcauu

Meron Xomenkoro

Merton 3einnens

Merton Sxobu

Merton nporoHku

x(n+1) %

x(n+1) — x

Bomnpoc NeS

VYxaxure popMyIbl YUCIeHHOTo Au(depeHnnpoBanus, KOTOPbIE UMEIOT 2-i TOpsAI0K
TOYHOCTH.

BapuaHTel 0TBETOB:
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®dopmyia JIeBOM Pa3HOCTHOM IIPOU3BOJIHOM.
dopmyiia mpaBoil pa3HOCTHOU MPOU3BOIHOM.
dopMyia HEHTPAIBHON Pa3HOCTHOU TPOU3BOJHOM.
dopmyiia BTOpOd pa3HOCTHOM MTPOU3BOIHOM.
®opmyna Cumiicona.

Bonpoc Ne6
YkaxkuTe Ha3BaHWe NPUBEAEHHOH HUKe GOPMYJIbI YHCITEHHOT0 HHTEIPUPOBAHMS

I:hzn:f X +%
i=l1

BapuaHThI 0TBETOB:

dopmyiia JIEBBIX NPAMOYTOJIbHUKOBDOPMYIIA MPABBIX NPSIMOYTOJIbHUKOB
dopmyna HEHTPAIbHBIX PSIMOYTOJIbHUKOB

dopmyiia Tpanenun

®opmyna CumiicoHa

Bomnpoc Ne7
VYKkaxxnuTe Ha3BaHHe METOJa YUCIICHHOI'O pCHICHUS 3aJa4r KOIHI/I, AJITOPUTM KOTOPOTO
IMMPUBCACH HUXKC

yn+l :yn—‘rh.f(tn)yn):
Yo :y(to)

BapuaHThI 0TBETOB:

Meton Dinepa

Merton Ditnepa-Komm

Y coBepIEHCTBOBAHHBIN METOA Diliiepa

Merton Pynre - KyTTel 4-ro nopsiika TOYHOCTH
HesBHBII1 MeToA Diiniepa 2-ro nopsiika TOYHOCTH

Bonpoc Ne8
Bbruucnute ykazaHHYI0 HOpMY MaTpHIb A

1,483 -2,108 —1,602

A=|228 1,283 -0367|, |A] =
-2,882 2,073 2,764

BapuaHTel 0TBETOB:

2,764

2,882

6,037

6,647
7,719

Bomnpoc Ne9
JlaH MHOTOWJIEH TpeThel cTeneHu. HallTh 1eiCTBUTEIbHBIN KOPEHh MHOTOWIEHA C TOYHOCTBIO
0,01 meronom Hetorona. HauansHoe npubimxenue X = - 2,7. Mcxoanbie qanneie: b =-1; c=
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30. Pe3ynbraT 3anucaTh ¢ yKazaHHEM TOJIBKO BEPHBIX IU(P B AECATHUYHOM Popmare C 3arsToi

B Ka4C€CTBEC pa3ACIINTECIIA

‘%

P(x)=x" + bx”

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

4+ C

3annaHupOBaHHBIE PE3yNIbTaThl O0yUeHUs
10 TUCLMUILINHE

Bonpocsi/3aganus 1j1st IpoBepKU

3HATh: MaTeMaTHYECKUE METOIbI
yuciaeHHoro  auddepeHnupoBanus U
WHTETPUPOBAHUS

1. 3anummre 3agauy Komm g 0OObIKHOBEHHOTO
muddepennmanbaoro ypaaenus (O1Y) nmepsoro
MOPAJIKA, PA3PELIEHHOIO OTHOCUTEIIBHO
MPOU3BOAHOMN

3HaTh: MaTeMaTU4YeCKue METO/JIbI 1.3anuiuTe He0OXOAMMOE YCIIOBUE SKCTPEMYyMa
YUCJIICHHOTO  PEIICHUS  HEJIIMHEUHBIX (YHKIIUU HECKOJBKUX TIEpEMEHHOM

ypaBHEHUH

3HaTh: MaTeMaTUYECKHe METO/bI 1.IlpuBenute npuMep JIMHEMHO HE3aBUCUMOM

YUCJICHHOT'O PELICHUS CUCTEM JIMHEHMHBIX
yYpaBHEHUU

cuctembl GyHKIMH B Toukax X0, X1, X2, ..., Xn
2.KakoB KpuTepuil OKOHYaHUS PEIICHUS CUCTEMBI
JUHENHBIX aNredpanyecKux ypaBHEHUH METO/I0M
MIPOCTON UTEpaluu

Ymerts: OILICHUBATh TOYHOCTb
(TIOTpEeIIHOCTS) MOJIy4EHHOTO
YUCIIEHHOTO PEIICHUS

1.3anumure GopMyJibl BBIYUCIIEHUS A0COIIOTHOM
U OTHOCHUTEJILHOW MOTPEIIHOCTh CyMMBI WIIH
pa3HOCTH

2.3anano unciao w© = 3,141592 653 589 793 238
462 643 383 279 502 88...

BeinosHuTe OKpyrieHue yceueHuem 1o 4
3HaYaImux udp

3.Ilepeuncaure oTIMYMs aOCONTIOTHOMN U
OTHOCHUTEINIbHOM norpemnocren. [Ipusenure
IIPUMEPBHI IOTPEIIHOCTEN

YMeTh:  NpaBWIBHO  BBIOMpaTh U
IPUMEHSITh YHCIICHHBIE METO]IbI,
OolnMpasch  HAa  aHalIM3  XapakTepa
IIOCTaBJIEHHON 3a/1a4uu

1.3anummTe pacueTHyo GopMyIly IBHOTO METO/A
Dlinepa, UCTIOIb3YEMOT0 AJIsl YUCIEHHOTO
peenus 3agaun Konm

2.3anummure pacyeTHyo (popMyiy SBHOTO MeToJa
Pynre-KyTTs! 4-ro nopsiika TOUHOCTH ,
HCIIOIB3YEMOTO Ui YUCIICHHOIO pEeLIeHUs 3a1a4u
Komm

YMeTh: BBIBOAUTH YU CJICHHBIC
AJITOPUTMBI  PCIICHUA MAaTEMAaTUYCCKHUX
3aaad PIH)KCHCpHOﬁ JACATCIbHOCTHU

1.KakoBa cBsI3b MEXKy CTENIEHbIO MHOTOUJIEHA
Jlarpan»ka u yMcia TOYEK - y3J10B UHTEPIOJSALINI
2.IlpuBeauTe onpeaeneHue st
MHTEPIOJISIIIMOHHOTO MHOTOUJIeHa B hopMe
HrroTtona

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku eoinonnenus 3uanus: OueHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHue MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH
IIpumep Onsiera
Bonpoc Nel

YKaXkuTe KOJIMUYECTBO 3HaYamuXx nudp B 3anucu npudamxenHoro yucia 0,086000
Bapuantsl oTBeTOB: 2, 3, 4,5, 6, 7.

Bonpoc Ne2
VYKakure yclioBHE CXOAMMOCTH METO/A IPOCTON UTEpALUU JUIsl PEILICHHsI HEJIMHEHHOTo
ypaBHeHus. VicxoiHOe ypaBHEHHE MPUBEACHO K BUAY, YIOOHOMY JJIsl UT€pALlUU

x = @(x)

Bapl/laHTbl OTBCTOB:

P ()[>1 050
P'(x) <0 |@p'(x)|<1

Bonpoc Ne3
VYkaxute pacueTHyI0 GOpPMYTy METOJIa CEKYIIUX VISl PEeIICHUs] HETMHEWHBIX YpaBHEHUN
BapuaHTel 0TBETOB:

D) ) f(x(n))

(n)
) J(x™) n>0.

R

x(n+1) —

20



. =k 1)
() C—X

f©)— (")

WS VI

ST = f()

LD _ ) f(&x")

S+ () -

VYKakuTe UTepallMOHHBIE METO/IbI YUCIIEHHOTO PEUICHHS CUCTEM JIMHEWHBIX anreOpandeckuit
ypaBaeHuii (CJIAY) (MeToas! oce10BaTeIbHBIX MPUOITHKCHHIA)

BapuaHTel 0TBETOB:

Meron l'aycca

Merton nocnenoBaTenbHON BEpXHEH penakcalnu

Meron Xomenkoro

Merton einens

Meron Sxkobu

Meron nporoHku

x(n+1) —

f(x

(7)

x(n+l) — ¥

Bomnpoc Ne5

VYkaxxute GopMysibl YUCIEHHOTO TH(pepeHIupoBaHus, KOTOPbIE UMEIOT 2-i MOPSA0K
TOYHOCTH

BapuaHTbI 0TBETOB:

®dopmyra JIeBOM Pa3HOCTHOMN IIPOU3BOJHOM.

®dopmyna npaBol pa3HOCTHOM MPOU3BOIHOM.

dopMyna LEHTPAIBLHON Pa3HOCTHOU IPOU3BOIHOM.

®opmyna BTOPOH pa3HOCTHOW MPOU3BOIHOM.

®opmyna CuMmiicona.

Bonpoc Ne6
VYkaxxuTe Ha3BaHUE NPUBEJCHHON HUXKE (POPMYIIbI YUCIEHHOTO HHTEIPUPOBAHUS
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1=hY 1| = +2x,.1
i=1

Bapuauntbl 0TBETOB:

®opmyia JIeBbIX MPSMOYTOJIbHUKOB.
®opmysa npaBbIX MPSIMOYTOJIbHUKOB
dopmyna [HEeHTPAIbHBIX MPSIMOYTOJIbHIUKOB
®dopmyna Tpanenui

®opmyna Cumncona

Bonpoc Ne7
VYkaxuTe Ha3BaHHE METOJa YUCIEHHOTO pelieHus 3aaaun Koiu, anroputM KOTOporo
MIPUBE/ICH HUXKE

yn+l :yn—’_h.f(tnayn):
Yo = V(1)

BapuaunTtbl 0TBETOB:

Meron Ditnepa

Meron Ditnepa-Komun

VY coBepiileHCTBOBaHHBIN MeTO 1 Dityiepa

Merton Pynre - KyTThl 4-ro nopsiika TO4HOCTH
HesBublli MeTO1 Ditepa 2-ro mopsiika TOYHOCTH

Bonpoc Ne8
Brruncnure ykazaHHy:0 HOpMY MaTpuibl A

1,483 2,108 —1,602
A=|2282 1,283 -0,367|, |A] ="
2,882 -2,073 2,764
BapuaHTel 0TBETOB:
2,764
2,882
6,037

6,647
7,719

Bomnpoc Ne9

JlaH MHOTOUJIEH TpeTheN cTeneHU. HallTh NeMCTBUTENBHBIN KOPEHD MHOTOWIEHA C TOYHOCTBIO
0,01 meromom Hetorona. HauansHoe npubimxkenue X = - 2,7. Ucxoausie qannesie: b =-1; c=
30. Pe3ynbraT 3anucaTh ¢ yKa3aHHeM TOJbKO BEPHBIX UMD B AeCATUYHOM (hopMaTe C 3amsTon

B Ka4CCTBC pa3JACIINTECIIA

P(x)=x" +bx* +c
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IIpoueaypa nposenenust

DK3aMeH TpPOBOJUTCA B BHJE TeCTHUpOBaHuUs ¢ wucnoiab3oBanuemM CJIO "lIpomereir" (mpwu
MPOBEJCHUN JK3aMEHa B JUCTAaHIIMOHHOM ¢opmaTte ¢ wucrnonb3zoBanuem JIOT omHOBpeMEHHO
ucrnonb3yercs miathopma Webex mnu ananmornynas matdopma, yreepxkiaennas B HUY MOU, ¢
[EJTbIO TIPOKTOPUHTA U BUACO(DUKCAIINH ).

[Tpu BBINOTHEHUH TECTa MOKHO IOJIb30BAThCS KANBKYISITOPOM, PYUKOH, KapaHJallloM U JIMCTOM
OyMmaru Jyist 4epHOBUKOB.

Ha Bemonnenue tecta orBegaeHo 60 mMuHyt. TecT comepxkuT 9 3amaHuii, MakCUMallbHasi CymMMma
6amnos - 100.

Onenka 3a 9K3aMeH (9K3aMEHAIMOHHAs COCTABIIAIOIAsl) BBICTABJSIETCS HAa OCHOBE pe3ysibTara
BBITIOJIHEHU S SKk3aMeHarmonHoro tecrta B CJ1O IIpomerei.

Jns monydeHus orieHkH 3(yAOBJIETBOPUTEILHO) HEoOXoaumMo Habpatrh oT 50 mo 79 Gamios, s
MOJTy4eHUs OIleHKU 4(X0po1I0) HeoOxoaumo Habpath ot 80 g0 94 6amioB, Uit TOTYyYSHUS OIICHKU
S5(oTmuHO0) HE0OX0MMO Habpath oT 95 no 100 Gamnor

L. Ilepeuenv Komnemenyuil/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muankarop: NJ1-2omk-1 [IpumensieT ecrecTBEeHHOHAYYHBIC 3HAHUS, (PU3UYECKHE
3aKOHBI U MAaTEMATUYECKUE METO/bI IJIs1 PELICHUS 3a7a4 TEOPETUUECKOT0 U MPUKIIAHOTO
Xapaxkrepa

Bonpocel, 3a1anns
1.KakoBo konruecTBO 3Hauamux nudp B 3anucu npudamxkennoro yucia 0,098700
2.3anuumre pacueTHyo (GopMyy METOAa CeKYIUX Il PELICHUs] HETMHEWHBIX YpaBHEHHM
3.VkaxuTe Ha3BaHWE MPUBEICHHON HIDKE (POPMYIIBI YUCICHHOTO HHTETPUPOBAHUS

I=hY f| +2x,.1
i=1

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.YkaxxuTe npaBUIbHOE BbIpaXEHHE JIsl BEpXHEH rpaHUIIbl a0COIIOTHOM MOrPEIHOCTH
OtBeTsI:

a)

A@)=|la-da" |
0)

A(a*) > | a-a |
B)

23



Bepusrii oTBeT: 0)
2.OyHKIus 3a7aHa Tabnuiel 3Ha4eHnid B 5 ToUKax. YKaxuTe MpsaoK noivHoma Jlarpanxka,
KOTOPBIM MOKHO alIPOKCUMHUPOBATH 33JaHHYIO (DYHKIIHUIO
OTtBeTsI:
a)l
0) 2
B) 3
r) 4
n) 5
e) 6
Bepnrliii oTBeT: T)
3.YkaxxuTe Ha3BaHUE MPUBEICHHON HUXE (POPMYIIBI YUCTIEHHOTO UHTETPUPOBAHUS

h : 2 S
I=—l fG)+ /() +4Z.f(x' " ]+ 22/@)}

OtBeTsI:
a) ®opmyta JIeBBIX MPSIMOYTOIHHUKOB
6) @opmyia MpaBbIX NPSMOYTOJIBHUKOB
B) ®opMmyna EeHTPATbHBIX IPSIMOYTOJIEHUKOB
r) @opmyna Tpaneuui
1) @opmyna Cumncona
Bepnsiii otBet: 1) @opmyna Cumicona

2. Komnerenuuss/Muaukarop: M/1-lonk-7 [ToHnmaer npuHIuns paboThl COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHI

Bonpocel, 3aganus
1. YkaxuTe Ha3BaHNE METO/Ia YHCICHHOIO pelIeHus 3a1a4u Ko, anroputM KOToporo
IIPUBEJCH HUXKE

yn+1 :yn+h.f(tn)yn):
Yo :y(to)

2.BpruucinuTe yKazaHHyI0 HOpMY MaTpHIlbl A
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1,483 2,108 —1,602
A=|228 1,283 -0367|, |A] =
-2,882 2,073 2,764

3.Jlan MHOTOUJIEH TpeThel cTeneHr. HaillTu AeiicTBUTENbHBIN KOPEHb MHOTOWIEHA C
tounocThio 0,01 meTomom HetoTona. Hauanpaoe npubmmkenue X = - 2,7. VicXxoqHbIe JaHHBIE:

b=-1;c=3
Px) = X by 4 c

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.YkaxxuTe KOIMUYECTBO 3HAYAIUX HU(p B 3anucu npudmmxennoro yucna 0,086000
OTtBeTsI:
a)2
0)3
B) 4
r) S5
n) 6
e)7
BepHblii 0TBET: T)
2.OyHKIMS 337aHa TaOIUIEH 3HAYCHUN B 5 TOYKaX. YKKHUTE MOPSIOK MOJTHHOMOB, KOTOPBIMU
MO>KHO aNMpOKCUMHUPOBATH (CIIIaUTh) 3a1aHHYIO (PYHKIIHIO, UCTIONb3YysS METOl HAUMEHBIIINX
KBaJIpaToOB
OTtBeTsI:
a)l
0) 2
B) 3
r) 4
n) 5
e)6
Bepnpiii oTBeT: a), 0), B)
3.Yucnenno pemuts 3aaauy Ko nns nuddepennmanbHoro ypaBHeHus 1-ro mopsaka Ha
orpeske [t0, T] ¢ marom h=0,2 metomom Ditnepa. OTBeT 3anucaTh ¢ 3-51 BEpHBIMU HU(PPaMU B
JIECATHYHOM (opMaTe ¢ 3amaToil B Ka4ecTBE pa3AeInuTes
Y'=/0.y) =%+t2, Wt,)=0, t,=1, T=2.
OTBeTsI:
a) 1,00
0) 2,45
B) 2,50
r) 3,0
BepHpniii oTBeT: 0)

3. Komnerenuusa/Muankarop: UJ1-lonk-9 3HaeT alropuT™Mbl pacueToB, IPUTOHbIE IS
MPAKTUYECKOT0 IPUMEHEHUS

Bonpocsl, 3aganus
1.YkaxuTe ycIoBUe CXOAMMOCTH METOA MTPOCTON UTEPALIUH JIJIsl pEIICHHsI HETMHEHHOTO
ypaBHEHUS
2.IlepedncianTe UTEPAIIMOHHBIC METO Bl YUCIICHHOTO PEIICHHUS CHCTEM JIMHCWHBIX
anrebpandeckuit ypaHeHuit (CJIAY) (MeTobI OCIIEIOBATETBHBIX TPUOITIKEHUH )
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3.Ilepeuncnure Gopmynbl yucieHHoOro auddepeHunpoBanms, KOTOPbIE UMEIOT 2-i TOPAIOK
TOYHOCTH

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.YkaxxuTe UTepaliioOHHbIE METO/IbI UNCIICHHOTO PEIICHUSI CUCTEM JIMHEHHBIX anre0pandecKux
ypaBuenuii (CJIAY) (MeToas! mocnea0BaTeNbHBIX MPUOITHKCHHIIA)
OTtBeTsI:
a) Merop "aycca
0) Mertoz nocne0BaTeIbHOM BEPXHEH pellakcaIiuu
B) Meton Xonemkoro
r) Merton 3eiinens
1) Meron SIkobu
€) Meto mporoHku
Bepuslii otBeT: 0), 1), 1)
2.Ykaxute GopMyJibl YUCICHHOTO U] PepeHInpoBanus, KOTOpble UMEIOT 2-i MOPSAI0K
TOYHOCTH
OTtBeTsI:
a) ®opmyiia JeBoi pa3HOCTHOM MPOU3BOIHOM
0) ®opmyna npaBoi pa3HOCTHOM MTPOU3BOTHOM
B) ®opmyna HeHTpalbHOM pa3HOCTHON IPOU3BOJHON
r) ®opMyIa BTOpOil pa3HOCTHON MPOU3BOJHON
1) ®opmyna Cumiicona

BepHblii oTBET: B), I')

3.Vkaxure GOopMyJibl YUCICHHOI'O HHTEIPUPOBAHUS, KOTOPbIE UMEIOT 2 MOPSAJOK TOUHOCTH
OTBeThI:

a) @opmya JIeBbIX MPSIMOYTOJIbHUKOB

0) ®opmyna mpaBbIX MPSIMOYTOJIBHIKOB

B) ®opMyna LEeHTPaIbHbBIX IPSIMOYTOJIbHUKOB

r)®opmyna Tpaneuui

1) @opmyna CumncoHa

e) Hu onHa u3 nepeuncieHHbx Gopmyn

BepHbiii oTBeT: B), T)
4. YKaXUTe YUCICHHBIC METO/IBI MTPSMOTO IMOMCKAa MUHUMYMa (DYHKITUU OJTHOTO apTyMEHTa
OTBeTsI:
a) OnTUMaNbHBIN MTACCUBHBIN MOUCK
6) MeTos OKOOPAMHATHOIO CITyCKa
B) Mertoa nenenus oTpeska rnomnojiam
r) Meton ®ubonaun
1) Meton neopMUpyeMOTro MHOTOTpaHHHUKA
€) MeToj 30710TOro ceueHust
x) Meton Gucekum
3) Metoa HeroToHa
BepHblii oTBeT: a), B), T), €)

II. Onucanue wikanvl oueHusanus

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 95
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBHHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH MPAKTUYCCKUX PEIICHUIH
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeloiHeHa B paMkax "06a3oBoro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJOCTaTK!

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYyIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PaboTa He BHIIOTHEHA WM BBIITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIlbHO-PEHTHMHIOBOM cuUCTeME AJs
ctynentoB HUY «MDW» Ha 0ocHOBaHMM CEMECTPOBOM U 3K3aMEHAI[MOHHOMN COCTABIIAIOIINX.

27



