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Hepeqeﬂb KOMHeTeHHI/Iﬁ U YPOBHH HX C(l)OpMI/IpOBaHHOCTI/I o AMCOMIlJIMHaAM

(MoxyJsim), mpakTuKam B npouecce ocsoennss OIIOII BO

B mpomecce ocBoeHms 00pa3oBaTeNbHOM MpPOrpaMMBI Y O0yYaroOIIerocs B XOAE

M3y4EeHUS

AUCHUITIINHBI

((MGTOI[BI BBIYMCIIUTEIBHOMN MaTEMATUKHN» JOJIDKHBI

chopmupoBatbes komrereHuu: OITK-1
Kputepuu onpenenenust chopMUPOBAHHOCTH KOMIIETCHITUIM HA Pa3IMYHBIX YPOBHSIX

ux popMupoBaHus

Munexc xomereHImn

ConeprkaHre KOMIETEHITUN

OIIK-1

Crnioco0OeH NMpUMEHSITh €CTECTBEHHOHAYUHbIE U OOIIEUHKEHEPHbIE 3HAHMUS,
METOABI MAaTEMATHYECKOr0 aHAJIN3a U MOJEIUPOBAHMS, TEOPETUUECKOTO U
9KCIEPUMEHTAIIBHOTO UCCIEIOBAHUS B TPOPECCUOHATIBHOMN I TEILHOCTH

KOI[ N HAMMCHOBAHUC MHIHUKATOpPAa JOCTUKCHUA

Bunrni zanstuit OreHOYHBIE CpeICTBA

KOMIIETEHITUHN 1Utst QOpMUPOBAHUS JUISL OLICHKU YPOBHS
KOMIIETCHITH c(hopMUPOBAaHHOCTH
KOMIICTEHIIUH

N - 3 onk-1 3HaeT YMCIEHHBIE METO/IbI PEIICHUS Jlexum, IIucemeHHbIN O1Ipoc,
MaTeMaTUYECKUX 3aJ1a4, HE JOMYCKAIOIINX MPAKTUYECKHE pELIeHHE 3a]1a4, BOIPOCHI
AHATUTUYECKUX PEIICHUH, I TPEOYIOIUX 3aHATHS, JUISL IPOBEJICHMS DK3aMEHa,

MPOBEICHUS BHIYUCIUTEIBHBIX SKCIIEPUMEHTOB; caMOCTOSATEIIbHAS TECTOBEIE 3aJJaHUS
MMOHMMAET U yMeeT MPUMEHATh KPUTEPUHU BhIOOpa pabora

YHUCJICHHBIX METOAOB IIPU MATEMATHUYCCKOM
MOJIETUPOBAHUY 33/1a4, TIOCTABISAEMBIX MPAKTUKON
po(eCCHOHATBHON IEATETLHOCTH

YPOBHH OCBOCHUSI KOMIIETEHIIMU

YPOBCHL OCBOCHHA
KOMIICTCHIIU

Kputepuu onenuBanus

[TpoaBUHYTHIN (OTINYHO)

3HaeT: B MOJHOW MEpe YMCIEHHBIE METOJbl PEIICHUs CUCTEM JIMHEHHBIX
anreOpanyecKux ypaBHEHHI; METOJbI PEIICHUS HETUHEHHBIX ypaBHEHUI U
CHUCTEM HEJIMHEHHBIX YpaBHEHHH; MeTOoAbl NpUONIKeHUus (QYHKIUN U HX
NPOM3BOJHBIX, YHUCIEHHOE JU(p(EpEeHIIMPOBAHNE U  HMHTETPUPOBAHUE
GyHKIMIA.

YMeeT: HCIoNIb30BaTh OCHOBHBIE IOHATHS M METOJbl BBIUUCIMTEIbLHOU
MaTE€MATHKH; IPAKTHYECKU pPEIIaTh TUIIMYHBIE 3324l BBIYUCINUTEIBbHON
MaTEMaTHKH, TPEOYIOIINE BBIMOJTHEHUS HEOOIBIIOr0 00heMa BBIUYUCICHUN;
pemiaTh JAOCTATOYHO CJIOXKHBIE B BBIYMCIMTEIBHOM OTHOIICHUM 33/1a4H,
TpeOyromre NporpaMMUPOBAHHUS WX YHUCICHHOW peanusanud Ha DOBM;
pa3pabaThiBaTh (BBIOOPOYHO) MIPOTrpaMMHYIO peanu3aImio
pacrpoOCTPAaHEHHBIX METO/JOB BBIYMCIUTEIBHON MAaTeMaTHUKW; OLEHUBATH
MOTPEIIHOCTh HCIOJIB3YEMOTO METOJA W IPOU3BOAUMBIX BBIYHCICHUN;
IIPUMEHSTH CTaHJAPTHbIE MATEMAaTUYECKUE MAKETHI IPOrPaMM JIJIsl pELICHUS

IIOCTABJICHHOW  3ajaudn MeToAaMu 00BEKTHO-OPUEHTUPOBAHHOTO
IIPOrpaMMHUPOBAHUS.
Biaagers: Ha DPOABUHYTOM YPOBHE HaBbIKAMM B  ITOCTAHOBKE,
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peanu3anuy 3a7ad BBHIYMCIUTEIBHON MaTeMaTHKH W ONHCAHHS KOHEYHO-
Pa3HOCTHBIX CXEM JJIsl PEIICHHUS 3a/1a4 BRIYUCIUTEIHLHON MATEMATHKH, B TOM
YHCie ¢ MPUMEHEHHEM O(QHUCHBIX TEXHOJIOTHI U MaTeMaTHYeCKux «on-line»
-CEpBHUCOB.

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT: YHMCICHHBIE METOJABl PEIICHHs] CHCTEM JMHEWHBIX anreOpamyecKux
YpaBHEHUN; METOAbl pEIICHUsS HEIWHEHHBIX YpPaBHEHUH U CHCTEM
HEJIMHEHHBIX ~ YpaBHEHW; METOIbl MNPHOMIKEHHS (QYHKIUH H  HX
MPOU3BOJHBIX, 4YHCIeHHOEe JudGdepeHIpOBaHUEe U  HMHTEPUPOBAHHE
(GyHKIUH, HO TOITyCKaeT HETOYHOCTH IPU OTBETaX Ha BOIPOCHI

YMeeT: UCHoNb30BaTh OCHOBHBIC TOHSATHS U METOAbl BBIYMCIUTEIBHON
MaTeMAaTUKH; TPAKTUYECKH pPElIaTh THUIMYHBIC 33a]a4d BBIYUCIUTEIHHON
MaTEeMaTHKH, TPeOYyIOIIHe BBIMOIHEHUS HEOOJBIIOT0 00beMa BBIYUCICHUN;
pemaTh 3aJaydl CpeJHEH CII0KHOCTH, TPEOYIOIME MpOTrpaMMUPOBAHUS HX
yucleHHoW  peanuszauuu Ha OBM;  paspabatbiBaTh  (BBIOOPOYHO)
NPOTPAMMHYIO PEaIN3alHUI0 PACIIPOCTPAHEHHBIX METOAOB BBIUYMCIUTEILHON
MaTeMaTHKHU; OLICHMBATh MOTPEIIHOCTh HCIOJB3YEMOI0 MeTojla U
MPOM3BOJIMMBIX BBIUMCIICHUH; TPUMEHATh CTAaHIAPTHBIE MaTeMaTHYECKHUE
HakeThl MpOorpaMM JUIsl pELIeHHs IOCTAaBICHHOM 3aJaud METOAaMHU
00BEKTHO-OPUEHTHPOBAHHOTO MTPOTPAMMHPOBAHUSI.

BuaaseTh: Ha XOpolIeM YpOBHE HABBIKAMH B TOCTAHOBKE, peaTu3aliy 3aa4
BBIYMCITUTEIIFHOW MaTEMATHKH U ONMCAHHUS KOHEUYHO-Pa3HOCTHBIX CXEM JIJIS
peleHus 3a1a4 BEIYUCIUTEIbHOW MaTEMaTUKH, B TOM YHUCIIE C
NpUMEHEHHEM O(UCHBIX TEXHOJIOTHI U MaTeMaTHIeCKuX «ONn-liney -
CEPBHCOB.

[ToporoBerii  (6a30BBIif)
(YZIOBIETBOPUTEIHHO)

3HAeT: YaCTUYHO YMCJIEHHBIE METOJbl PEIIEHUs CHUCTEM JIMHEHHBIX
anredpanyecKux ypaBHEHHI; METOJIbl pPElIeHUs] HETMHEHHBIX ypaBHEHUI U
CHUCTEM HEJIMHEHHBIX YpaBHEHUI; METOJbl MpUONMXKEeHHUS (YHKIMH U HUX
MIPOM3BOJHBIX, 4YHCIEeHHOEe JuddepeHIrpoBaHUE U  HMHTEPUPOBAHME
byHKIUI.

YMeeT: 4YacTMYHO UCHOJb30BaTh OCHOBHBIE TOHATHA M METOJBI
BBIUNCJIUTEIPHOM MaTeMaTUK{; MPAKTUYECKH peIlaTh TUIUYHBIE 3a7adu
BBIUMCIUTENFHOM MaTeMaTHKH, TpeOyrolie BBIIOJHEHUS HEOOIBIIOro
o0beMa BBIYMCIIEHUH; pEIIaTh NPOCTbIE B BBIYHUCIMTEIBHOM OTHOIIEHHUU
3ajauu, TpeOyrolKe MPOrpaMMHUpPOBAHMA MX YHMCICHHOH peanu3aluu Ha
OBM; pazpabareiBaTh  (BBIOOPOYHO)  MPOTPAMMHYIO  peau3al{io
pacnpoCTpaHEHHBIX METOJOB BBIUMCIUTEIBHOM MaTeMaTUKH; Ha 0a30BOM
YPOBHE NPUMEHATh CTaHAAPTHBIE MAaTEMATHUECKHE MAKEThl MPOrpamm st
peleHys TIOCTABJIEHHON 33Jaul METOJaMH O00BEKTHO-OPUEHTHPOBAHHOI'O
IIPOrpaMMHUPOBAHMUS.

Baaners: Ha 02a30BOM ypOBHE HaBBIKAMH B IIOCTAHOBKE, pEAIM3aLM 3a1a4
BBIUMCIUTEIbHON MaTEMATHUKU U ONTMCAHUSI KOHEUHO-Pa3HOCTHBIX CXEM IS
pEIIeHN 3a/1a4 BBIYMCINTEIBHON MAaTEMATUKH, B TOM YHUCJIE C
NpUMEHEHHEM O(PHUCHBIX TEXHOJIOTUI




2. Meroauyeckne, OLECHOYHbIE MaTepHaJibl W CPEACTBa, oONpenessIolme
npoueAypsl  OHeHMBAHMA  CHOPMHPOBAHHOCTH  KOMIETEHIUH  (3J1eMEHTOB
KoMIeTeHuuni) B npouecce ocsoenust OIIOII BO

2.1 OueHoYHbIE CPeACTBA IS TEKYIIEr0o KOHTPOJIS

Bomnpoce! AJisi THCBLMEHHOT0 ONPoca
Tema 1. Teopust u MeTOAbI NPUOIUKEeHUS PYHKIIUM.

1.Mosxer nu meton Jlarpanxa NpUMEHSITHCS JJI SKCTPATIOJISIINH ?

2. 2.MoXHO 1M pacroyiaraTh y3jibl HHTEPHOJSIUU MPOU3BOIBHO MPHU HCIOIH30BAHUU
Meroja Jlarpanxka?

3. 3.MoxHO 5 100aBIATH HOBBIC Y3JIBI MHTEPIOJSIIMN MPU HCIIOIb30BAaHUH METOJa
Jlarpanxa?

4. 4.ChopmynupyiiTe TOCTAHOBKY 3a/lauyd MNPUOJIMKEHUS (QYHKUMU 1O METOAY
JIArPAHKEBOM MHTEPIOJISLIUY.

5. 5.Copmynupyiite ycioBHe €IUHCTBEHHOCTH PEIICHHS 3a]]a4l UHTEPIIOJISALIINH.

B kakux cinydasx mnpuOamxeHue (QyHKIUU METOJaMU HHTEpIOJSIUU JaeT Oosee

JIOCTOBEPHBIN pe3yJIbTaT 10 CPABHEHHIO C METOOM HAUMEHBIINX KBAAPATOB?

/. Urpaer 11 CylIECTBEHHYIO POJIb MIPH allpOKCHUMAIlMU BBHIOOP IIara JJisi TOCTPOCHUS
TaOJIUIBI SKCIIEPUMEHTAIbHBIX 3HAUCHUN ?

8. MOXHO JIM IPUMEHHUTH OMKUCAHHBIA METOJ ISl anmpOKCHUMAIIMU MEPUOIUYECKUX WIIH
MOYTH MEPUOUYECKUX PYHKIIHI?

9. Kakas BenmnunHa XapakTepuU3yeT OTKIOHEHHE MpuOMmmKaromed QyHKIAA —OT
AKCIIEPUMEHTAJILHBIX TOUEK B METOJI€ HAMMEHBIIIUX KBAJIPaTOB?

10.Moxer 7nM TmNpu YBETUYCHUU TOPSAKA ANMpPOKCUMHUPYIOLIETO MHOTOYJICHA
YBEJIMUYUBATHCS CyMMapHasi KBaJpaTU4Has Ormoka’?

=

o

Tema 2. UncJjieHHbIe METO/AbI PelICHUS AJIreOpauvyeCcKux u
TPAHCUHEHACHTHBIX YPABHEHHN.

1. B xakux ciayyasx npuOmmkeHne GyHKIIUA METOIaMHU WHTEPIOJSIUU JaeT Oolee
JIOCTOBEPHBIN PE3yJIbTAT MO CPAaBHEHHUIO C METOIOM HAMMEHBIIIUX KBAIPaTOB?

2. Urpaer nu CyIIECTBEHHYIO pPOJIb MPU aNIpOKCHUMAIlMK BBIOOp Imara Jyis
MOCTPOEHUS TAOJIULIBI DKCTIEPUMEHTATBHBIX 3HAUYCHUN ?

3. MOXXHO JTH IPUMEHUTH OTMMCAHHBIA METOJ TS alMpPOKCUMAIINH TTePUOTHICSCKIX
WM TIOYTH MEPUOANIECKUX (PYHKITUH?

4. Kakasi BenuYMHA XapakTEpU3yeT OTKJIOHEHHE MpuOrKawomend (yHKIUA OT
AKCIEPUMEHTATILHBIX TOUEK B METOJI€ HAUMEHBIIINX KBA/IPAaTOB?

5. Moxer 1M MNpu YBEIUYEHUM TOpAJIKA AaNlPOKCUMUPYIOIIETO MHOTOYIeHa
YBEIIUYMBATHCS CYMMapHasi KBaJpaTudHas omuoka?

Tema 3. UnucieHHble MeTOABI PellIeHUs] CUCTEM JINHEHHBIX ajiredpandeckKux

ypaBHenuii — CJIAY.

1. Cucrema nuHeitHbix anredpanueckux ypaBHeHuit (CJIAY). OcHOBHbIE TOHATHS.
2. DKBUBaJICHTHBIC (PAaBHOCWIBHBIC) CUCTEMBI YPAaBHCHUH.
3. OrmpeneneHHble U HEOIPEAEICHHbIE, COBMECTHBIE U HecoBMecTHhIe CJIAY.
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[Ipencrasnenne CJIAY B maTpuunoil popme. MaTpuunslii cioco6 permenust CJIAY.

[TpaBuno Kpamepa niis pemenust CJIAY.

Meron I'aycca miist pemenust CJIAY.

basucHeie 1 cBOOO/HBIE Hen3BecTHbIE (TepeMeHHbIe). O0IIee U YacTHOE pelIeHUs
CJIAY.

8. MHccnenosanne CJIAY na coBmecTHOCTh. Teopema Kponekepa — Kanemnu

No ok

Tema 4. UncjieHHbIEe MEeTOAbI PEIIEHUA CUCTEM HeJHHEHHBIX
ajaredpanmuyeckux ypapuenuii — CHAY.

1. Kak mnpoBoAuTCS OTIENEHUE KOPHEW MNpU PEIIeHUH CHCTEM HEJIMHEWHBIX
ypaBHEHUI?

2. [Touemy mociie ogHoro mara mo merony Heiorona-Padcona Mbl He momamaem B
pEIIEHNE, XOTs paCCUUTHIBAIM U3 YCIOBUS NONAIaHUs B pemieHue?

3. OT yero 3aBUCHUT CKOPOCTh cxoauMocTu Meroaa Hetorona-Padcona?

4. MOXHO 1M 00ECHeYUTh CXOJMMOCTh METOJla UTEpALMil MPU PEIICHUHA CUCTEM
HEJIMHEWHBIX YPABHEHU?

5. Kakum 00pa3oM MOXHO MOBBICUTH TOYHOCTb PEIIECHUS CUCTEMbl HETMHEHHBIX
ypaBHEHUI?

6. Oka3piBaeT JM BIUSHUE Ha peE3yJdbTaT pEHIeHUS BbHIOOp HAYaJIBLHOIO
NPUOIIKEHUS B METOIE UTEPAITHii?

/. B 4yeM OCHOBHOE OTJIMYHE TOUHBIX U MPUOIUKEHHBIX METOJIOB PEUICHUSI CUCTEM
JIMHEWHBIX YPaBHEHUN?

8. B kakux ciydasx NpeAnoYTHTEIbHBl UTEPALMOHHBIE METOABl PEHICHHUS] CUCTEM
JIMHENHBIX YpaBHEHUMN?

9. MOXHO JHM TONYYUTh pEIICHHE CHUCTEMBl BBICOKOH pa3sMEpHOCTH C
MOTPEIIHOCTHIO HE XYK€ 3aJaHHON?

10. Kak BiusieT BBIUMUCIWUTENbHAS OIIMOKA HAa TOYHOCTh PEIICHHUS CHCTEMBI
JMHENHBIX YPaBHEHUN METOJOM UTEepaluii?

Tema 5. Pemienne 00bIKHOBEHHBIX TH((epeHINATbHBIX YPABHEHU .

1. ITouemy metonbl Pynre-KyTTa OTHOCATCS K OJJHOILIArOBBIM METOAaM?

2. B 4yeM TpyJHOCTH NPAaKTHMUECKOIO NPHUMEHEHUS METOJa Ppa3JIoKEHUsS B Psij
Telinopa?

3.B uem 3akimoyaercsi TEOMETPUYECKHM CMBICI NPUOIMKEHHOIO pelIeHUs
muddepeHInanbHOr0 ypaBHEHHsI METOI0M Jiepa?

4.B d4em 3aKiIO4aeTCs TEOMETPUYECKUH CMBICI MNPUOIMKEHHOTO pEelIeHus
muddepeHImanb,HOro ypaBHeHsI MeToioM Jinepa-Komm?

5.B uyem 3akiioyaercsi TE€OMETPUYECKUI CMBICH MPUOIMKEHHOIO PEIICHHUs
g hepeHIMaTFHOTO YpaBHEHUST MOAU(DHUIIMPOBAHHBIM METOIOM Ditnepa?

6. KakuMm myrem ycTaHaBIMBAIOTCS OIUMOKU OorpaHuyeHust MeroaoB Pynre-Kyrra?

7. Kak u3 o0wel ¢popmynsl orpanndeHus: MmerofoB Pynre-Kyrra Broporo nmopsaka
MOJIYYHUTh aJITOPUTMBI METOIOB Diisepa-Komu u MoauduimpoBaHHoro Meroja Jusepa?

8. KakuM myTeM MOXKHO JOCTHYb TpeOyemMoil TOYHOCTH BBIYMCIIEHHUM, UCIIONb3Ys
Metozasl Pynre-Kyrra?



Tema 6. YucaeHHOe HHTerpUPOBaHUeE

1. ChopmynupyiiTe 3ajauy YUCICHHOIO UHTETPUPOBAHMUSL.

2. 3amaya 9UCIEHHOTO0 MHTETPUPOBAHUS pelieHa MeTonoM Tpanenuil. [Ipennoxure
¥ 00OCHYITE IMyTH MOBBILLIEHUS TOYHOCTH (TIOIPEIIHOCTH) PAaCU€ETOB.

3. CpaBHute MeToAsl Tpanenuit, Cumricona u Pombepra.

4. MeTopl CpeiHUX, JIEBBIX U MPABBIX MPSMOYTOJIBHUKOB. UTO MOXKHO cKa3aTh 00
UX IOTPEUIHOCTH, TPYJOEMKOCTH ?

HpaKTI/I‘IECKI/Ie 3a/laHUsA IJIA TEKYIIET0 KOHTPOJIA

Tema 1. Teopuss u meToabl NpUOIHKEHUS QYHKIMIA.
1. Haiitn npubmmkeHHoe 3HaYeHHe (DYHKIMH NMPH 33JaHHOM 3HAYEHUHM apTyMEHTa C IMOMOUIBIO

HUHTCPIOJIITNUOHHOT'O MHOT'OYJICHA Harp aHKa.

X 0.43 0.48 0.55 0.62 0.70 0.75
y 1.63597 1.73234 1.87686 2.03345 2.22846 2.35973
Ne «
BapHaHTa
1 0.702
7 0.512
13 0.645
X 0.02 0.08 0.12 0.17 0.23 0.30
y 1.02316 1.09590 1.14725 1.21483 1.30120 1.40976
Ne x
BapHaHTa
2 0.102
8 0.114
14 0.125
X 0.35 0.41 0.47 0.51 0.56 0.64
y 2.73951 2.30080 1.96864 1.78776 1.59502 1.34310




Ne
X
BapHaHTa
3 0.526
9 0.453
15 0.482
0.41 0.46 0.52 0.60 0.65 0.72
2.57418 2.32513 2.09336 1.86203 1.74926 1.62098
Ne
X
BapHaHTa
4 0.616
10 0.478
16 0.665
0.68 0.73 0.80 0.88 0.93 0.99
0.80866 0.89492 1.02964 1.20966 1.34087 1.52368
Ne
X
BapuaHTa
5 0.896
11 0.812
17 0.774
0.11 0.15 0.21 0.29 0.35 0.40
9.05421 6.61659 4.69170 3.35106 2.73951 2.36522




Ne
X
BapHaHTa
6 0.314
12 0.235
18 0.332

2. Haiitu 3HaueHwe (GyHKUMM B TOYKE, MPEIIOKEHHOM B MyHKTE 1, Mo cxeme
DiitkeHa ¢ 3amaHHON TounHOocTbI0 E=107°-10", 3ahMKCHpOBAB CTEIEHb IOCTATOYHOrO
HOJIMHOMA.

3. Beraucants s1aeMeHThl MaTpullbl BanaepMonaa s monMHOMA MyHKTA 2.

1. CopmupoBarh TabnuIly 3KCIEpUMEHTAIbHBIX JaHHBIX. [locTpouts nuarpammy
¢yakuuu Yy = f(X), moiaydeHHYIO B pe3yibTaTe «IKCIEpUMEHTa». B oryere oroOpa3uTh

OJIOK-CXEMY MOJIyYEHHUS «IKCIIEPUMEHTAIbHbBIX» 3HAUEHUH.
2. HaliTn HanTydinyro JJMHEWHYIO anmpOKCUMAIHUIO:
y=a,+ax
nnst TabynupoBanHod QyHKiuu Y = f(X), cocraBuB M pemmuB cuCTeMy ypaBHEHUH LIS

ko3(puuuentoB a, u a,. Haiitu cymmapnyro ommbky S, 1 KO3POHUIMEHT KOPPEISLHIU

npam
R. CoctaBuTh 0J10K-CXEMY BBIUMCIUTEIHHOTO MIpOIIECcca.
3. HaiiTn Hanmy4myio napaboIu4ecKyro armpOoKCHMAIIHIO

y =8 +ax+ax
s TabyaupoBaHHoM (QyHKIMK Y = f(X), COCTaBMB M pEIIMB CUCTEMY YPaBHEHHH IS

ko3¢ uuuentoB a,, a, u a,. Haiitu cymmapHyro ommoky S CocraBuTh 0JIOK —

napabona *
CXEMY BBIYMCIIUTEIBLHOIO IIPOoLEcca.

4. TlocTpouTh AMarpaMMbl MOJTYYEHHBIX allpOKCHUMAIMil Ha OCHOBE HOBBIX TaOJIUIL
TEOPETUUECKHX JTaHHBIX B TOM JK€ JMala3oHe X, HO C 0oJiee MEIKUM IaroM (KOJIU4eCTBO
Touek BbIOpaTh He MeHee 300, 4TOOBI TOUKM HA AMATPAMME CIWINCHh B JIMHUIO U
napa0oiny), ¥ CpaBHUTh cyMMapHble OMHOKU. COCTaBUTh OJOK-CXEMY BBIYUCIUTEIBHOIO
nporecca.

Tema 2. YuciaeHHble MeTOAbl pelleHUs ajaredfpamyeckux H
TPAHCHEHICHTHBIX YPABHEHMIA.

OtTnenuth KOPHU ypaBHEHHsl rpaduduecku (UCIONb3ys MacTep auarpamm cpeabl Excel
2000) 1 yTOYHWTH OJMH M3 HUX METOAOM uTeparuii (ucronb3ys cpeny VBA mns Excel
2000 nnm Gonee mo3Hel Bepcun) ¢ TouHOCTHIO 70 0,001.

Bapuant Nel In x + (x + 1)3 =0
Bapuant Ne2 x-2% =1
Bapuant Ne3 Ax+1 = 1

X
Bapuant Ne4 x—cosx=0

BapuaHT N5 3x+cosx+1=0
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Bapuant Ne6
Bapuant Ne7

Bapuant Ne8

Bapuant Ne9
Bapuant Nel0

Bapuant Nell
Bapuant Nel2

Bapuant Nel3
Bapuant Nel4

Bapuant Nel5

Tema 3. UYHCIHEHHBbIE

x+In x=0,5
2—x=Inx

(x — 1)2 = ;ex
(2-x)e* =0,5
22x-2%=0

x2 +4sinx=0
2x—Ilgx=0
5x—8Inx=8
3x—eX =0

x(x+1)2 =1

METOABbI peICcHUA CHCTEM JMHEHHBIX

aaredpanyeckux ypapunenuii — CJAY.
Metonom 3eiiaens pemuts ¢ TouHOCTHIO 0,001 cucTtemy AMHEHHBIX YpaBHEHHH, IPUBEIS
ee K Buay, ynooHoMy st uteparuid. [Iporpammy peanuszoBats B cpene VBA.

BapuanTt Nel
2,7x1 + 3,3X2 + 1,3X3 = 2,1

3,5x1 - 1,7XZ +2,8.X3 = 1,7
4,1)(?1 + 5,8.X2 - 1,7X3 = 0,8

Bapuant Ne3
3,1, +2,8x, +1,9x; =0,2

1,9x; +3,1x,42,1x; =21
7,5x, +3,8x, +4,8x; =3,6

BapuaHTt Ne5
3,3 +2,1x, +2,8x; =0,8

4,1x1 + 3,7XZ+4,8X3 = 5,7
2,7x1 + 1,8x2 + I,IX3 = 3,2

Bapuant Ne7
3,2X1 — Z,SX2 + 3,7X3 = 6,5

0,5x1 + 0,34XZ+1,7X3 = —0,24
1,6x1 + 2,3)(:2 - 1,5.7(3 = 4,3

Bapuant Ne9
3,6)61 + I,SX2 — 4,7X3 = 3,8

2,7x1 _3,6X2+1,9X3 = 0,4
l,le + 4,5.X2 + 3,3X3 = _1,6
Bapuant Nell

Bapuant Ne2
1,7x1 + 2,8.X2 + 1,9.)(:3 = 0,7

2,1x, +3,4x,+1,8x; =11
4,2x1 - 1,7)(?2 + 1,3X3 = 2,8

Bapuant Ne4
9,1)(?1 + 5,6X2 + 7,8X3 = 9,8

3,8)61 + S,IX2+2,8.X3 == 6,7
4,1x +5,7x5 +1,2x3 =5,8

Bapuant Ne6
7,6x; +5,8x, +4,7x53 =10,1

3,8)61 + 4,1x2+2,7X3 = 9,7
2,9x1 + 2,1.X2 + 3,8.>C3 = 7,8

Bapuant Ne8
5,4x1 — 2,3x2 + 3,4X3 = _3,5

4,2x1 + 1,7X2+2,1.X3 - 2,1
7,5x1 + 3,8.)C2 + 4,8.)C3 = 3,6

Bapuant Nel0
5,6)(1 + 2,7.X2 - 1,7X3 == 1,9

3,4)(?1 - 3,6XZ_6,7x3 == —2,4
0,8)61 + 1,3XZ + 3,7X3 = 1,2



2,7)61 + 0,9.X2 - I,S.X3 = 3,5
4,5x1 - 2,8xZ+6,7X3 = 2,6
5,15, +3,7x, - Ldx;y =—0,14

Bapuanr 1
2X-y-2z=-1 2X+Yy-3z=7
1.1 2y+2=3 12 42x+3y+z=1
-2X-2y+271=-2 3X+2y+2=06

2% - 2X, +5X5 + X, =11 v =0 5x-3y+4z=0

X - =
1.39 X;-2X, +3X; =4 1.4{ y 154 ax+2y-z=0
3%, - 4X, +8X;+ X, =15 8X-y+az=0

Bapuanr 2
3X+y-32z=8 AX+y+4z7=-3
2.1 y-z=7 224 X+y+2z2=-4
3x-y-3z=4 2X-y+22=3
(2x+3y—42=6
2X-3y+az=0
2X—Yy+3z=-4 2X+y=0
234 2.4 2545x-6y+4z=0
X+3y—2z=5 4x+2y=0
ax-3y+z=0
| 3X+2y+z=1
Bapuanr 3
2X+3y+4z=4 3X-y+z=12

317 4x+9y+16z2=6 32{X+2y+47=06

8X+ 27y+64z=-2 5Xx+y+2z=3
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(3Xx—2y+4z+5t=5
ax+2y-5z2=0
X—y—-z+t =0 3x-y=0
3.4 3542x-4y+az=0
2X—-2y+3z-3t=1 2y-6x=0
3x-2y-4z2=0
| 4X+2y-62-1t=0

3.3 4

Bapuanr 4
X-y+z=1 2X-y+3z=-4
41<X+Yy-z=3 424 X+3y-z=11
X-y-z=1 X-2y+27=—7
3X; =X, +2X3+4Xx, =0 3 0 X+y+z=0
- X =
4.3 42X, +5X, =2X3+4x, =0 4'4{6y2 0 45 Jax-3y+4z=0
-Z2X =
A%, —T%, +6Xq +4%, =0 y 3x-ay+52=0
Bapuanr 5
3X+4y+52=2 2X-y-z=-9

5.1 OX+16y+252=2 524 3Xx+4y-22=6
27X+ 64y+1252=-10 3X-2y+4z=12

-

X; =X, +3X3+2X, =5
ax+2y+4z=0
4%, — X, +8X3+11x, =22 4x+y=0
5.4 5.545x+ay+2z=0
2X, + Xy +2X3 +TX, =12 8x+2y=0
4x-y-22=0

5.3 4

Bapuanr 6
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X+y-z=4 3X+2y+z=7
6.1 y-z=-1 6.2 X+3y+22=06
-X+Yy+z=8 X+2y+3z=1

S5X; + X, +3%x, =1

2X+ay-4z=0
—2X; — Xy, +4X3+ 2%, =-1 X-7y=0
6.3 < 6.4 6.5¢5x+2y-32=0
— X1+ X, =8X3—=7X, =3 14y-2x=0
ax-y+z=0
X, +2X, = X3 =2
Bapuant 7
2X+Yy-27=2 2X+y+z2=-4
7.1 y-z=1 724 2X+2y-2=3
-X+Yy+2z=3 AX+4y+z7=-3

(2X, — X, +4X3 —2X, =3

X-2y+z=0
X;—2Xy, —=3X3+ X, =—6 o5x-y=0
7.3 3 7.4 7516x+ay+10z=0
3X; + X, —2X3—3X, =3 2y -10x=0

A4+ Yy+az=0

[— X3 —3X, +4X3 +5X, =5

Bapuant 8

10x+ y+10z=10 AX+Yy+22=06
814-X+10y+z=-3 824 Xx+3y-z=12
10x-y+10z=10 2X+5y+2=3
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X, —2%, +X, =0  |2y-8x=0

ax+y-3z=0

8.3 < 85 Xx+ay-4z=0

X-y+z=0
| Xp + X, +9X3—2%, =0
Bapuant 9
11x+ y+11z=12 X-y-3z=-11
9.1 —Xx+11ly+z=12 92{3Xx+2y-z=-4
11x-y+11z=10 2X+Yy-27=—7
—2X; +4X, + X =2 2X-y+az=0
1 2 T X3 2X-y=0 y
939 X, —3X,+5%X;—X, =1 94 Ax=0 95< 4X+y+5z=0
—5X, +9X, +8X5 — X, =7 o= ax+2y+3z=0
Bapuant 10
IX+y-72=-5 4x+3y-22=12
10.1 7y-z=13 1024 X-2y+z=9
-IX+Yy-7z=-5 2X-3y-47=-6
[ x+2y+3z=8
2X—y—-4z=1 4x+y+4z=0
6y-x=0
10.34 3Xx+2y+z=12 104 1054 ax-2y-z=0
2xX-12y=0
X—y-3z=-1 /X-y+az=0
4X+3y+2z=17

Bapwuanr 11
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6X+y-62=13 2X+Yy+32=6
11.1 6y-z=06 112493X+y+2z=1
6X+ y+6z=13 X+3y+2z2=7

X; =Xy +3X3 +4X, + X5 =1 Ov-2x <0 3X-2y+az=0
-2X =

11.39 2X;+ /X, +5X3—2X, =4 11.4{4y 18 011.5 2X+3y-52=0
X - =

X; +8X, +2X3 —6X, — X5 =2 y 5x+ay-4z=0

Tema 4. UYwuncjgeHHble MeTOAbl PpPelIeHUST CHCTEM HeJHHENHBIX
ajreopanuyeckux ypapuenuii — CHAY.
Pemuts meTonom Herotona — Padcona cucteMpl HEMTMHEHMHBIX YpaBHEHHUIA:

5x -6y +20lgx+16=0
{2x+y—10|gy—4:0
5) {Zx— y —6lgx —-3=0
15x —10y - 60lgy —6=0’
X—-y-6lgx-1=0
{x—Sy—GIgy—Zzo’
6x -5y —-30lgx -12=0
r) {3x—3y+30|gy+10:0’
15x — 20y —60lgx —6=0
){4x 5y—-20lgy-5=0

X—y> =X
e
x+6y—y

)=

(¢)]

X=(x*-y?*-x-3)/3
x) ,
=(- x+y—1)/3
{x sin(y)
3)
=—6X+Yy
X=2-X+2Z

n)y=2-X+12 :
z=-9+3x+4y-z2
2x -y -1=0
xy -y—-4=0

Tema 5. PemieHue 00bIKHOBEHHBIX T (pPepeHIHATBHBIX YPABHEHU M.
[Tpunsas h=0.1, pemuts ykazanuyo 3anauy Komm
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METOJIOM JuJiepa,

MeTosioM Junepa-Komw,
MOIU(PHUITMPOBAHHBIM METOIOM Difiepa,
KJ1accu4eckuMm Metoaom Pynre-Kyrra.

1) y'=2y+3x+1, y(0)=0, O<x<1.
2) y'=x-2y, y(0)=0, 0<x<1.

3) y'=y*+x, y(0)=1, 0<x<1.

4) y'=y*+x?, y(0)=1, 0<x<1.

5) y'=y-x°+x°, y(0)=1, 0<x<I.

6) y'=x-y, y(0)=-1, O<x<1.

7) y'=x*-y, y(0)=2, 0<x<1.

8) y'=y+x+1, y(0)=1, O<x<1.

9) y'=y-2x, y(0)=0, 0<x<L1.

10) y'=x-y+2, y(1)=0, 1<x<2.
11) y'=y-3x, y(0)=1, 0<x<L1.

12) y'=y+cos(x), y(2)=2, 2<x<3.
13) y'=2 y-cos(x), y(1)=3, 1<x<2.
14) y'=x+sin(y), y(1)=1, 1<x<2.
15) y'=x-2 sin(y), y(2)=1, 2<x<3.

Tema 6. YucaeHHoe HHTerpUpOBaHHUe.
3aganue 1. Mertoq BBIYMCIEHHS UWHTETpasia BBIOMpaeT MpenojaBaTelb.

PCKOMGHI{yeTCﬂ BBIYUCIIUTE HHTCIpall HCCKOJIBKHMHU MCTOAAMH W CPABHUTBL PC3YJIbTAThI
BBIYMCIICHUMU. OI_IeHI/ITe JOMYIICHHYIO ITOTIPCITHOCTD. Brruncnenus IMPpOU3BOAUTL C
YCThIPbMA ACCATUYIHBIMUA 3HAKAMMU.

Ne NHTerpan MepBoobpasHaa GpyHKUMA
2 2 4x

1 | X _x —+32 +In(L+x)

-0,5 (1' X) 2(1+ X)
15 X 1
—x ~arcta(x?

2 FREY 53 ctg(x”)
02X 2
2sl—X 2 1-x°

4 j‘d—x In X
01(1+ XZ)X «/1+ X2
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T 1+ 2x 14 + 4x

5 dx 4T
0 (2+ X)X +2 N2+ x
2.8
6 [x%e*dx e*(x* —3x* + 6x — 6)
0
2 sin®x
7 —ax —0.5sin?x — Incosx
55 COSX
~4 c0S3X . T X
8 dx 4sinx - 3In(tg(= + =
,!,Llcos2 X ( g(4 2))
1.2 th ]
X 0.5In(cos® x + 2sin* x
2 _Ll+ 2tg*x ( )

1 )
dx ———arcsin

10 T __sinx 3 COSX
4+/1+3sin?x 3 2

"2 X +sin X X
11 == "dx xtq =
! 1+ cosx J 2
2.0 1
12 [———dx In(In x)
SHXIn x

3aganue 2. PaznenuB oTpe30K MHTETPUPOBAHUS HA N PaBHBIX YacTed, BHIUMCIHUTH
npUOIMKEHHOE 3HAUYEHHUE OIPEIETICHHOI0 HHTerpaiia (TpeMsi MeTolaMu, 10 BBIOOpY):

— METOJIOM PSIMOYT'OJIbHUKOB;

— METOAOM TPANELUH;

— 1o popmyne CUMIICOHA;

— Meroaom PombGepra.

Bo Bcex MeTomax OLEHUTH JOMYIIEHHYIO MOTPEIIHOCTh. BhIUnCIeHns Npou3BOIUTh
C YeTBIPHMSI ICCATUIHBIMU 3HAKAMHU.

Neo UHTerpan n

1 j dx 10
21+ x°

2 j dx 1
o1+ x°
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3 j dx
1+ x°

2
4 j\/2+x2dx 10

0

2
> j\/2+x2dx 12
-1

6 j«/2+x2dx 8

0

/ j\/8—x2dx 10

2
8 j«/8—x2dx 12

2 j\/xz + 3dx 8

Tema 7. MpumeHeHue cuctembl MATLAB B 3agauyax BblHMCAUTENIbHOW MaTeMaTUKMNU.

Pabota B pexxuMe NpsAMbIX BBIYUCIECHUM
0O0630p U UCMOJIB30BAHNE BHEUTHUX PACIIUPEHUHN CUCTEMBI
Pabota ¢ rpadguyeckumMu cpeacTBaMH.

2.2 OueHo4YHbIe CPeACTBA JIJIsl POMEKYTOUHOT0 KOHTPOJIA
TecToBble 3a1aHUsA 5 5
HAXOXIAEHUE KOPHEN YPABHEHN

1. Jlokanu3oBaTh KOPEHb YPABHCHHSI O3HAYACT

a) yKas3aTh POMEKYTOK Ha TOPH30HTATBHOU ocHu KOOpJIMHAT,
IJIc HAaXOJHTCS OJIMH M TOJIBKO OMH KopeHb ypaBHeHus f(X)=0;

0) yka3aTh IPOMEKYTOK Ha BEPTHKAJILHOW OCH KOOPJIMHAT, TJI¢ HAXOJIUTCS OJUH U
TOJILKO OJIWH KopeHb ypaBHeHus f(X)=0;

B) yKa3aTh ~ NPOMEXKYTOK  Ha  BEPTUKAJIbHOH  OCHM  KOOpAMHAT,  TJC
HaXOAATCs J1Ba U Oosee kopHs ypaBHenus f(X)=0;

T') yKa3aTh MPOMEXKYTOK Ha TOPU3OHTAIBHON OCH KOOPJIMHAT, IJ¢ HAXOJATCS JIBa U
oonee kopus ypaBHenus f(X)=0.

2. CymecTByroT I (OPMYJIbI, BBIpKAIOIINE KOPHH JIFOOOTO YpaBHEHHS IISTON
CTENeHu?
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a) B Hauaime XIX Beka joKka3zaHa HEBO3MOXXHOCTh IMOJOOHBIX aJTOPUTMOB IS
YpaBHEHUI N-U CTEeHU, HAaYMHAas ¢ N=5;

0) I1a, CyIIeCTBYIOT;

B) 714, HO OHU CJIMIIIKOM TPOMO3JIKHE;

I') CYIIECTBYIOT TOJIBKO JUISI psijia YaCTHBIX CIy4aesB.

3. Kopuem ypasuenus f(X)=0 Ha3piBaeTcs:

a) Besikoe 3HaueHue &, odpaimaromniee ¢pyukiuio f(X) B Hyb, T.€. F(§)=0;

0) Bcsikoe 3HaueHue &, oopamaroniee pyHkuuio f(X) B enuaumy, T.¢. f(§)=1;
B) BCsikoe 3HaueHue &, He oOpamaroriee ¢pyukuuto f(X) B Hyib, T.e. f(§)Z£0;
r) 1000€ 3HaYeHUE, KOTOPOE MPUHUMAET TPaHCICHACHTHAs (QyHKIIUA.

4. B MeTojme TPOCTHIX WTEpAIMid JJIs pelIeHHs TPAHCIEHICHTHBIX YpaBHEHUH
UTEPALUOHHBIN MPOIECC CXOIUTCS, ECIIH:
a) coomoaaercs ycnosue f'(X) <1 mpu a<x<b (X, — X,n — x);

0) BBIIIONHAECTCA  yCIIOBHE ‘XM—Xn >g, TIe € — 3aJaHHasg [OrPEUIHOCTb

BBIYUCIICHHUS KOPHSI,
B) coOmromaercs ycioue f'(X) >1 npu a<x<b;

<g, rae & — 3aJaHHas IOIPEIIHOCTh

r) BHIIOJHSCTCS  ycloBUe  |X, ., —X,

BBIYUCIJICHHA KOPH:I.

5.B Merome mNpoOCThIX WTEpaluid [Jis pELICHHUs HEIWHEWHBIX YpaBHEHUN
WTEPALMOHHBIN MPOLIECC CXOAUTCH, €CIIU:
a) coomoaaercs ycnosue f'(X) <1 mpu a<x<b (X, — X,n — x);

2€g, TOe € — 3aJaHHasg IOI'PEIIHOCTh

0) BBIMOJIHSIETCA  YCIIOBUE ‘XM - X,

BBIYHCIICHUS KOPHS;
B) cobmromaercs ycinoue f'(X) >1 mpu a<x<b;

r) BBIIOJHSCTCSL  ycnoBUe |X,,—X,|<e, rae & — 3ajaHHas IOIPELIHOCTH

BBIYHUCJIICHHA KOPHA.

6. B merome mpocThIX WTepanuil Uis pEeHIeHHs TPAHCUEHACHTHBIX YpaBHEHHI
IIPOLIECC UTEPALUHU CIEAYET IMPOAOJIKATH 0 TEX IO, IOKa:

a) U1 ABYX NOCJIEOBATENbHBIX NPUOIMKEHUI HE OyAET BBIMOIHEHO HEPABEHCTBO
‘XM —X,|Z €, rae € — 3aaaHHas MOIPEIIHOCTD BBIYUCICHUS KOPHS;

0) "e BeimonHuTCs yemopue f'(X) <1 mpu a<x<b;
B) He BoImoaHuTCs yciaosue f'(X) >1 mpu a<x<b;

I) 171 ABYX IOCJIEAOBATEIbHBIX MPUOIMKEHUI He OyIeT BBHINOIHEHO HEPABEHCTBO
X,.. —X,| <€, r1e € — 3aaHHas MOrPEIIHOCTD BBIYMCIICHUS KOPHS;

1) Ui JABYX  IIOCJIEAOBATENbHBIX  NPUONMKEHHUH HE  OyJeT  BBIMOJIHEHO

1—
HEPaBeHCTBO|X, — X, ,|<=—"&, Iie € - TOY4HOCTH BhIMMCICHHs KOpHS 1 |¢p'(X)| < q <1.
q
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7. B Merone mpoCThIX UTEpalui JJisl PElIeHUs] HEIMHEMHBIX YpPaBHEHUI MIpoIliecc
UTEpalrHU CIEAYET NPOJOJIKATH A0 TEX MOp, MOKA:
a) VI8 IByX TIOCJENOBATENbHBIX MNPUOMMKEHUM He OyJIeT BBINOJIHEHO

HEPABEHCTBO |X,, —X,|> €, Iie € — 3a1aHHas OrPELIHOCTD BBIYHCICHHS KOPHSI;

0) e BoinonuuTCs yenosue f'(X) <1 mpu a<x<b;

B) He BoImonHuTCs ycinosue f'(X) >1 mpu a<x<b;

T) U1l IBYX TIOCJICIOBATEIbHBIX MPUOJIMKCHUN HE OYJET BBITOJIHEHO HEPABEHCTBO
X,.. —X,| <€, r1e € — 3a1aHHast IOrPEIHOCTD BBIYMCIICHUS KOPHS;

1) sl IBYX nocnezLOBaTenLHBIX npuOIM>KeHUH  He  OyJeT  BBIMOJIHEHO

—q

HEPaBEHCTBO|X, —X | < —8 IJie &-TOYHOCTh BBIMUCIICHUS KOpHs 1 |¢p'(X)[<q <1.

8. Merox urepanui pemeHuss HEMMHEVNHBIX YPABHEHU OCHOBAH Ha!
a) npeacrapaeann  F(X)=0 B Buae X=f(X) W MHOrOKpaTHO MOBTOPSIOMIEMCS

HTepalMoHHOM nporecce X, ., =f(X,), 10 Tex mop, moka |x,, — X, | < <g<l1;

0) npencraBnennn F(X)=0 B Buge X=f(X) ¥ MHOrOKpaTHO IOBTOPSIOIIEMCS
UTepaloHHOM mpouecce X, , =f(X,), 10 Tex nop, noka |X,, —X | ;

B) peactaBiennn F(X)=0 B Buge X=f(X) m MHOrOKpaTHO MOBTOPSIOMIEMCS
uTepanMoHHoM npouecce X, =f(X,), 10 Tex mop, noka |X,, +X [<¢;

r) npeacrapiean F(X)=0 B Buae X=f(X) m MHOrOKpaTHO MOBTOPSIOMIEMCS
utepanmonHoM npouecce X, =f(X_ ), no Tex mop, moka

n+l

9. Meron HeroToHa [1st petieHust HeluHeiHbIX ypaBHeHuid F(X)=0 ocHoBaH:

a) Ha 3aMeHe F(X) B TOuyke HAYaIbHOrO MNPUOIMKEHUS X=Xg KacaTeIbHOM,
nepeceyeHue KOTOpPOi € OChIO X J1a€T MepBO€ NMPUOIMKEHUE X1 U T.[.;

O)na 3ameHe F(X) B  TOUKe  HAYAJIBHOrO  NPHOIMKEHHS X=X
XOpJI0H, TepecedeHrne KOTOPOM C OCBIO X JIaeT EPBOE MPUOTUIKECHHE X1 U T.]I.;

B)Ha 3ameHe F(X) B  TOYKe  HAyaJIbHOTO  MNPUONKEHHS  X=Xg
CEKyIlIel, mepeceueHne KOTOPOU C OChIO X JJaeT epBOE NPUOIMKEHUE X1 U T.1.;

r)yHa 3ameHe F(X) B  TOuke  HAYaJbHOTO  MNPUONMKEHUS  X=Xg
napaboJioif, mepeceyeHre KOTOPOM C OChIO X JIaeT MepBOe MPUOIMKEHUE X1 U T.JI.

10. B merone HproToHa perieHus HenuHeHHBIX ypaBHeHuit F(X)=0 mporecc
CXOXKJICHUS K KOPHIO peanu3yercs (opMyIIoi:

_Fx)

a) X,y =X , 10 TCX II0p, IIOKa ‘Xn+1 —X

F(x,)
F(x,)
F(x,)

=€,

n

, 10 T€X TOp, ITOKa ‘XM - Xn‘ 2E;
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~ F(x,)
" F(x,)
r) X, =X, +F(X,), 1o rex nop, noka ‘Xm —X

B) Xn+1 =X , 10 TCX IIOp, IIOKa ‘Xn+1 + Xn =€,

>E.

n

3AJIAYU K METOJAM PEIIEHUA YPABHEHUN
20. YKakuTe MPOMEKYTOK, COAEpKAIUii KOpeHb ypapHeHus 3*°*° =81
a) (-1;0]
6) (0;3]
B) (3;4]
r) (4;+0]

21. YkaxkuTe NpoMeXyTOK, COJepKalyii KopeHb ypaBHeHus 4°°° =64
a) (-0;-3]

6) (-3;-2]

B) (-2;0]

r) (0;3]

22. YKaKHTe NPOMEKYTOK, COIEPKAIIUNA KOPEHb ypaBHeHus 6°°°° =36
a) (-00;-]

6) (-8,0]

B) (0;20)

r) [20; +o0]

23. VKa)uTe NpOMEKYTOK, COAepKalIuii KopeHb ypasHeHus: 2°°° =16
a) (-3;-1]

6) [-1;0)

B) (0;1)

r) [1; 3)

24. YKaKnTe NPOMEKYTOK, COIEPKAIIUN KOPEHb ypaBHeHus 2°°° =8
a) (-3;-1)

6) [-1,0)

B) (0;1]

r) (1; 3)

25. YKaKuTe NPOMEKYTOK, COlepKaIliii KOpeHb ypaBHeHus 6 —1=36
a) (-4;-1)

6) [-1,0)

B) (0;1)

r) [1;4)

26. YKakuTe NPOMEKYTOK, COEp KAl KOpeHb ypaBHeHus 57°%° =125
a) [0;1)
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0) [1;2)

B) [2;10)

r) [10; +o0)

27. YKaKuTe NPOMEKYTOK, COEpKAIIUNA KOPEHb ypaBHeHus 9°°°° =81
a) (-10:-1]

6) (-1,0)

B) (0;1)

r) [1; 10)

PEILIEHUE CJIAY U CHAY

28. Ilns cucteMbl TMHEHHBIX anredpandeckux ypaBHennit (CJIAY) 3anucanHoii B
matpuuHoit popme A-X=B, A - ompememutens CJIAY, Ai(i=1, 2, ..., n) -
OIIPEICIUTEb, KOTOPBIA MOJIYYaeTCsl M3 ONPEACIIUTENST CUCTEMBbI MyTEM 3aMeHbl I-T0
CTOJI011a CTOJIOIIOM CBOOOTHBIX WiICHOB B, BepHO:

a) ecnu ompenenurens cuctemsl A#0, TO cucTeMa COBMECTHA U HUMEET
€IMHCTBEHHOE PEIICHNUE;

0) ecniu ompeaenutens cucreMbl A=0, TO cucTeMa COBMECTHA M HUMEET
€IMHCTBEHHOE PEIICHNUE;

B) ecnu ompexaenutens cucremMbl A<Q0, TO cucreMa COBMeCTHA M HUMEET
€IMHCTBEHHOE PEILIECHUE;

r)ecnu onpenenutrens cuctembl A<0, TO cucrtemMa COBMECTHA U HUMeEET
€IMHCTBEHHOE pEeIlICHHUE.

29. Jlna cuctembl JUHEHHBIX anreopandeckux ypaBHeHuil (CJIAY) 3anucanHoOl B
MaTpUYHON bopme A-X=B, A - ONPEIEINUTEID CJIAY, A;
(i=1, 2, ..., n) - onpenenuTeNb, KOTOPHIM TMOIyYaeTCs W3 ONMPEACITUTENSI CHCTEMbI ITyTEM
3aMeHBI I-T'0 CTOJI0IIa CTOIOIIOM CBOOOAHBIX YiICHOB B, BepHO:

a) ecnu omnpexaenurens cuctembl A=0 u Bce ompenenutrenu A=0, To cucrema
uMeeT MO0 OECUMCIICHHOE MHOXKECTBO peIIeHMid, JU00 HecoBMecTHa (T.e. HE HUMEET
pelIeHus );

0) ecntu ompenenurens cucrembl A=0, TO cucTemMa COBMECTHA W HMEET
CIMHCTBECHHOE PEIICHHUE;

B) eciin  ompeaenutens cucreMbl A <0, TO cmcTeMa COBMECTHA W HMEET
CIMHCTBEHHOE PEIICHNUC;

r) ecnmu onpenenutenh cucteMbl A <0, TO cuctemMa COBMECTHAa H HWMEET
€IMHCTBEHHOE PEIICHUE.

30. JIns cuctembl nuHelHBIX anreOpandeckux ypaBHenwit (CJIAY) 3anucanHOl B
MaTpUYHOMN dhopme A-X=B, A - OTIpeIeIUTEINb CJIAY, Aj
(i=1, 2, ..., N) - oNpeaeInuTENb, KOTOPBIM MOIy4YaeTCs W3 OMPEACIUTENSI CUCTEMbI IyTEM
3aMeHbI I-I'0 CTO011a CTOIOIIOM CBOOOAHBIX YiIeHOB B, BepHO:
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a) ecinu onpenenurens cucteMbl A =0 u xoTs Obl onuH U3 onpenenurened A =0,

TO CHCTEMa HECOBMECTHA (T.€. HE UMEET PEIICHHS);

0) ecnu omnpenenutens cucrtembl A=0, TO cucTeMa COBMECTHAa UM HMEET
CIMHCTBEHHOE PEIICHNUE;

B) ecnu ompexaenutens cucremMbl A<(QO, TO cucTeMa COBMECTHA M HUMEET
€IMHCTBEHHOE PEIICHHUE;

r) eciii onpenenurenb cuctembl A<0, TO cucTeMa COBMECTHA U HUMeEET
CIMHCTBEHHOE PEIICHUE.

31. JIns cuctembl MUHEHHBIX anredpandeckux ypaBHeHuit (CJIAY) 3amucaHHOH B
MaTPUYHON dbopme A-X=B, A - ONpPEAECITUTEID CJIAY, Aj
(i=1, 2, ..., n) - ompenenuTeNb, KOTOPBIN MOTYYaeTCsl U3 ONPEICITUTENS] CUCTEMBI ITyTEM
3aMeHBl I-T0 CTOJIOIA CTOJOIOM CBOOOJHBIX WICHOB B, BbIOepUTE HambOIee BEpHBIC
YTBEPKICHHUS:

a) ecnmu omnpenenutenb cuctemMbl A#0, TO cucTeMa COBMECTHA W HMMEET
€IMHCTBEHHOE PEIICHHUE;

0) eciin ompenenurens cucreMbel A=0 u Bce ompenenurenu A=0, To cucrema
uMeeT JU00 OECUYHCIIEHHOE MHOXECTBO PELICHUH, JTUOO HECOBMECTHA (T.€. HE HMEET
penieHus);

B) ecinu onpenenutens cucteMbl A=0 u x0T Obl ouH U3 onpexaenurenet A, #0,

TO CUCTEMa HECOBMECTHA (T.€. HE UMEET PEILICHHUS);

r) ecnmu onpenenutenb cucteMbl A =0, TO cuctema COBMECTHA H HWMEET
€IUHCTBEHHOE PEIICHUE;

n) ecnmyu  ompenenuTenb cuctemMbl A <0, TO cumcTeMa COBMECTHA HW HUMeEET
€IMHCTBEHHOE PEIICHHUE;

¢) ecnu  ompenenuTenb cuctemMbl A <0, TO cHCTeMa COBMECTHA W HMEET
€IUHCTBEHHOE PEILICHUE.

32. TounsiMu (KOHEUHBIMHI ) MeToamu pemernst CJIAY sBustoTcs:

a) METOJIbI, TPECTABIAIONINE COOOW KOHEYHBIE AJITOPUTMbl M TO3BOJIAIONINE
MOJIYYUTh pelieHre (¢ TOYHOCTHIO J10 OMMOOK OKPYTJIEHHUS) C IIOMOIIBI0 KOHEYHOT'O YhCia
apuPMETHIECKUX OTepaIni;

0) MeTO/bl, MO3BOJIAIONIME IMOJTYYUTh PEIICHUE C 3aJaHHOW TOYHOCTHIO € MYTEM
MIPUMEHEHUS CXOSIIIMNXCSI OECKOHEUHBIX MPOIECCOB.

METO HAUMEHBIINX KBA/IPATOB

40. OcHOBHOI1 3a/1auell annpoOKCUMAIIH SBJISETCA:

a) MOCTpOEHHE MPUOTUKEHHON (PYHKIUU, B LIETOM Hanbosiee OJM3KO MPOXOAsIIei
OKOJIO JJaHHBIX TOYEK MJIM OKOJIO JAHHOH HEeNpEepbIBHON PyHKINU;

0) OTBICKAHME NPOMEKYTOYHBIX 3HAYEHUH (YHKUMKM BHYTPUM HWHTEpBaja IO
MMEIOIMMCS 3HAYEHUSIM B Y3J10BBIX TOUKAX;

B) OTBICKaHWE 3HauYeHHWE (PYHKIMM BHE 3aJaHHOIO HHTEpBaja MO HMEILIMMCS
JaHHBIM BHYTPHU UHTEpPBAJIA;
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I') MPOIECC HaXOXKICHUS 3HAUEHUH X 10 3aJJaHHBIM 3HAYCHUSIM Y.

41. MOXXHO 7 TIpH aNMpOKCUMAIMK TOJMHOMOM TaOJIMYHO 3aJaHHOW (YHKIIHH
00ecTeunTh MPOXOKACHUE allIPOKCUMUPYIOIIeH QYHKIIMYA TOYHO Yepe3 BCE TOUKU?

a) MOKHO, B 00IIIEM CJIydae, €CJIM 3a/1aTh CTENECHb alMPOKCUMUPYIOIIEro MOJIUHOMA
PaBHOM HOMEPY MOCJICAHEN TOUKH (€CJIM HyMepallus TOYeK HAaUMHAETCS C HYJIS), OJTHAKO B
ATOM CJIy4ae armnpoKCUMUpYyomas GyHKIHs TpeBpaliaeTcs B MHTEPIOJISIITUOHHYIO;

0) HEeNb3s;

B) HEU3BECTHO, TPEOYETCS YTOUYHEHHE JIJII KOHKPETHOTO CIiydas;

T') Aa, 3TO BO3MOXKHO, HO TOJIBKO ISl OJIM3KHUX TAOJIMYHBIX 3HAYCHHIA.

42. Bcerna M yBEIMYEHUE CYMMbl KBaJpaTOB OTKJIOHEHHI COOTBETCTBYET
Xyamiei 0JU30CTH UCXOTHOM M alllPOKCUMUPYIome OyHKITHMA?

a) HET, HE BCerja YBEJIMYEHUE CYMMBbI KBaJpaTOB OTKJIOHEHUH COOTBETCTBYET
XyAIe OJU30CTH UCXOAHOM U alMpOKCUMUPYIOIIEH (PyHKIMT;

0) na, Bcerna;

B) HEU3BECTHO, TPEOYETCS YTOUHEHHUE /JI1 KOHKPETHOI'O Cyvas;

T) J1a, 3TO BO3MOXHO, HO TOJBKO ISl OJTM3KUX TaOJUYHBIX 3HAYCHUI.

43. MOXXHO 11 C TOMOIIBI0 METO/Ia HAaUMEHBIITUX KBAAPAaTOB HAWTH MMapaMeTphI
HEMOJIMHOMUAJILHOM anmpoKCUMHpYIoend QyHKImn?

a) MO’KHO HaWTH MapaMeTphl B MPUHITUIIE 000 annpoKCUMUpyomiend QyHKIUN;

0) Her;

B) HEU3BECTHO, TPEOyETCS YTOUHEHUE /I KOHKPETHOIO CIyYas;

T') Aa, 3TO BO3MOXKHO, HO TOJIBKO JJIs1 OJM3KUX TAOJTMYHBIX 3HAUCHHI.

44.B dYem oOTIMYME€ TPUMEHEHHS MeETOAa HAWMEHBIIUX KBaJApaToB TMpHU
WCIOJIb30BAaHUHU B KAYECTBE AIMMPOKCUMUPYIONIEH (HYHKIIMUA MOTUHOMA M TOKa3aTeIIbHOU
byskIUN?

a) IpU HUCIOJIL30BAaHUM B KauyeCTBE ammpoOKCUMHUpYIOLeH (YHKIUU, B KOTOPYIO
HUCKOMBIE TapaMeTpbl BXOJAT HEIMHEHHO, CHCTEMa HOPMAJbHBIX YpaBHEHHH Oyjaer
HEJIIMHEVMHOU U €€ PELIEHUE HE BCETIa BO3MOKHO HAUTH aHAITUTUYECKH,

0) HEeT HUKAKUX OTJIMYUK;

B) HEU3BECTHO, TPEOyETCS YTOUHEHHE /I KOHKPETHOT'O CIIyvasi.

45. B kakoM ciydae CUCTEMa HOPMAaJIbHBIX YPAaBHEHUU IMOIydaeTcsl JUHEWHOU
OTHOCHUTEIBHO UCKOMBIX KO3(P(ULIMEHTOB?

a) cUcTeMa HOPMaJIbHBIX YPAaBHEHHI MOIy4aeTCs JTMHENHOM TOIBKO B Clydae, Koraa
IpU KBAJPaTUYHON Mepe OJU30CTH MapaMeTpbl B alllIPOKCUMUPYIOILYIO0 (YHKIMIO BXOJSAT
JINHEMHO;

0) HEU3BECTHO, TPEOYETCS YTOUHEHHE JIJIsl KOHKPETHOTO Cyyasi;

B) B JIIOOOM ciydae;

T') 3TO BO3MOXKHO, HO TOJIBKO JIJIsl OJIM3KUX TaOJIMUYHBIX 3HAYSHUH.

46.B kakoM ciy4ae HE yHOacTcs TMONYYUTh HMCKOMbIE KOd((UIIMEHTHI

HEMOCPEACTBEHHO U3 PEIICHUSI CUCTEMbI HOPMAJIbHBIX YPABHEHU?
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a) B cllyuyae, Korja CUCTeMa YpaBHEHUH CUIIbHO HEJIMHEHHA,

0) HEU3BECTHO, TPEOYETCS YTOUHEHHE I KOHKPETHOT'O CiIyYasi;
B) B JIIOOOM ciydae;

') 3TO BO3MOXKHO, HO TOJIBKO ISl OJIM3KHUX TaOJIMYHBIX 3HAYCHMI.

3AJIAUM K MHK

47. Haiitu yrisl, TIOJ KOTOPBIMH Mapadoia Y = X° — X mepecekaer och abCIIUCC.
2

3n. m
a) —;—
4 4
2 2
B) 30; 20
r) 40; 50

48. CocTaBbTE ypaBHEHHs KACaTENbHBIX U KPHBOH Y =X’ —4X + 2, MPOXOSALINX

yepe3 Touky (4; 1)

a) y=2x-1; y=6x-23
0) y=7x-2; y=23X-6
B) Y=7X; y=23X

) Y=2X; y=6X

. . 2
49. YpaBHeHue  KacaTelnbHOM K  KpuUBOM  Y=X"-3X+5 B  TOouke C

abcrccon X=1

a) y=-x+4
0) y=-X
B) y=4

r) y=-4X
1) y=x-4

. . 3
50. Haiftu TOuKkM, B KOTOpPBIX KacaTelbHbIE K KPUBOW Y=X +X-2 mNapayjielbHbI

npsMoit y=4x-1

a) (-1;-4) u (1; 0)
6) (1,4) u (-1; 0)
B) (4;-4) u (0; 0)
r) (0;-4) u (0; 1)

X +
51. B xakux Toukax kacareibHas K rpaduky QyHKIuu Yy = o0pasyer ¢ OChI0
X

Ox yrox 135°?

a) (0;-1) u (4; 3)
6) (1;4) u (-1; 0)
B) (4;-4) n (0; 0)
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r) (0;-4) u (0; 1)

52. Haitnute yrmoBodt  kod(pdunMeHT KacaTedbHOM K rpaduky QyHKIHU
1 .
f(x)= §X3 — 2X + 7 B TOuUKe ¢ abcuCccoi Xo=3

a) 7

6) 18,75
B) 10

r) (-1)

53. Haiigute yrioBoit koddduimeHT KacarenbHOM K rpaduky QyHKIUU
f(x) =x® —3x® —11 B TOuKe ¢ aGCIUCCOM Xg=2
a)0
6) (-11)
B) (-15)
r) (-26)
METO/Ibl MTHTEPITOJIALINN

60. MuTepnionsuus — 3To:

a) OTBICKAHWE TMPOMEXKYTOYHBIX 3HAUYECHUW (PYHKIIMU BHYTPH HWHTEpBaia IO
MMEIOIIMMCSI 3HAYEHUSIM B Y3JI0BBIX TOUKAX;

0) oThICKaHWE 3HAYeHUN (PYHKIMU BHE 3aJaHHOTO HMHTEpBaja IO HMEIOIIUMCS
JAHHBIM BHYTPHU MHTEPBAJIA;

B) MPOIIECC HAXOXKICHUS 3HAUCHUH X MO0 3aJaHHBIM 3HAYCHUSIM Y.

61.OkcTpanonsuus — 3To:

a) OTBICKAaHWE 3HAYEHWM (PYHKUMU BHE 3aJaHHOTO HWHTEpBaja MO HMEIOIIHUMCS
JAaHHBIM BHYTPH UHTEPBAJIA;

0) OTBICKAaHME TPOMEXKYTOUYHBIX 3HAYeHHH (QYHKLIMKM BHYTPUM HWHTEpBaja IO
MMEIOIMMCS 3HAYEHUSIM B Y3JI0BBIX TOUKAX;

B) MPOLIECC HAXOXKICHNS 3HAUYEHUH X 110 3a/IaHHBIM 3HAYEHUSM Y.

62. ObpaTHast UHTEPIOJSALUS — ITO:

a) MPOIIECC HaXOXKACHHUS 3HAUEHUH X 110 33JJaHHBIM 3HAYEHUSIM Y

0) oThicKaHWe 3HaYeHWW (YHKIWM BHE 3aJaHHOTO HHTEpPBaja MO HWMEIOIIUMCS
JaHHBIM BHYTPHU UHTEPBAJIA;

B) OTBICKAHHE NPOMEXKYTOUHBIX 3HA4YeHUN (QYHKIUM BHYTPU HHTEpBaia IO
MMEIOIIMMCS 3HAYCHUSIM B Y3JIOBBIX TOYKAX.

63. [Tonunom Jlarpanxa juist TpEX TOYEK:
a) y(X):y (X_Xl)(X_XZ) n (X_Xo)(x_xz) + (X_XO)(X_Xl) .
i (Xo_xl)(xo_xz) 1 (Xl_XO)(Xl_XZ) i (Xz_xo)(xz_xl),
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6) y(x)=y0+(x—xo)§l‘y° +(X‘X°XX‘X1)£VFV1 —yl‘yoj;

1_X0 (XZ_Xo) XZ_XO Xl_Xo
X, —X X, =X | X;—X [ X,—X X, —X )X —X
B)y(X):[ T yz] 3 _[ o (o ysj —
Xz_X1 Xz_xl XS_X:L X3_X2 X3—)(2 X3—X1
64. IlonunoM HproToHa a1t TpEX TOUEK:
- X=X, \X—X — —
DY) =y, + (x—x.) Yo Ye X=X 1)(3/2 Y, Y, yo}
Xl_XO (Xz_xo) XZ_XO Xl_XO
6)y(X):£ T yz] 3 _( Ve ys} g
Xz_xl Xz_Xl )(3_)(1 )(3—X2 X3—X2 XS_X:L

(X)) | (XX )K%) | (XX )X -X,)
(Xo _Xl)(XO o Xz) l (X1 - Xo)(x1 _Xz) i (Xz _Xo)(xz _Xl) .

B) y(x) =Y

YMCJIEHHOE MHTEI'PUPOBAHUNE

b
74. BeraucieHue OIPEACICHHOTO0 HWHTErpaia I f(x)dx mpoBomgutcs 1o ¢dopmyiie
a

MIPSAMOYTOJIbHUKOB:

¢ b—a
a) jf(x)dsz(yo+y1+y2+...+yn_l):

b f—
6)jf(x)dXzb a[y"ﬂ/“+y1+y2+...+ynl}
2 n 2
i (b-a)
B) [FO00X % = =Y+ Yo A0, + Vs et Yo )+ 203, + Y ot Vi)

b
75. Bolunciienue OMNpeeICeHHOr0 HHTErpaa I f(x)dx mpoBogurcss 1o ¢dopmyiie

a

Tpaneuum:

r b—a
a) jf(x)dsz(y0+y1+y2+...+yn_l):

b —
6) [f(x)dx = b a[y”y" +y1+y2+---+ynl}
. n 2

(b—a)
6N

b
B) [f(X)dx ~ Vo + Yo +40Y, + Vs ot Vo)) 20V, + Y, +ot Y00

26



b
76. Beruncienue omnpeneaeHHOro HHTerpanajf(X)dX IPOBOAUTCS MO METOIY
a

Cumricona:

8 b-a _
a) [T > == (Yo + Y, + Y+t Y,);

’ b-a|y, +
o 000 = 22 Yoty py vy, |

(b-
6n

b
a
B [F00dx~ O]y by v a(y,y, bty )2, Y, bt Y],

77. IlorpemHOCTh (HOPMYIBI MPSMOYTOJIBHUKOB MPHU BBIYMCICHUU OIPEIEICHHOTO

b
UHTErpaa j f(x)dx:

- max([f’(x)|(b—a)’ |

a) R ;
2n
6)R < max|f"(x)|(b —a) ;
12n?
f(VI) AV
B)Rgmax\ (x)|(b-a)
180(2n)*

78. YcTaHOBHTE COOTBETCTBUSA MEXKY (OpMyJIaMH YHCICHHOTO MHTETPUPOBAHUS U
OLIEHKaMH UX MOTPEIIHOCTEM:

_ r _ 2
2) b a[W+yn+m+yfh_+mu} a) Rgmwﬁ(”w’a).
n 2 2n
yO +y2n +
b_ " a3
6) ( a)+4m+yumﬁvmn+; 6) Rg”“ﬁfWMb @.
6n 12n?
+ 2(y2 + y4 ++ y2n—2)
b—a max[f " (x)|(b—a)
—AY,+Yy,+Y, +...+ . R< :
B) — (Vo +Y, +Y, Yos) B) 180(2n)

79. YCcTaHOBHTE COOTBETCTBUSI MEXITY (GOPMYyIaMH YHUCIECHHOTO WHTETPUPOBAHUS U
Ha3BaHUSIMU METOJIOB:

a) b_a|:y0+yn

ty, ty,+...+ ynl}; a) METOJ Tpallelnii;

n 2
(b a) yO + y2n +
0) on +A4(Y, + Y+t Y,0)+ |0 6) MeTon npSMOYroJbHUKOB;

+ 2(y2 +y4 +"'+y2n—2)
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B) % (Y, +Y,+Y, +...+ yn_l). B) MeToj napadoil.

80. YcraHoBUTE COOTBETCTBUSL MEXAY OIEHKaMH [OrpemHocTel  popmyn
YUCJICHHOT'O UHTETPUPOBAHUS U HA3BAHUSMU METOMIOB:

max|f’'(x)|(b—a)” .

a) METOJl Tpareluii; a) R< >
n
" Ay
0) MeToJ MPSMOYTOJLHHUKOB; 0) R< max‘f 1(;()‘Sb a) :
n
max|f " (x)|(b—a)
B) Meroa Cumrmcona. B) < y
180(2n)

Bonpocsl k 3x3aMeny

la). MeToq HaMMEHBIITUX KBAAPATOB (JTMHEWHAsI perpeccus).

16). [TonmuHOMHanbHast anmpokcumarys mo MHK.

2a) UnTepnonupoBanue mo Jlarpanxy u cxemMa DUTKEHA.

20). UaTeprionupoBanre QyHKITHA.

3. Meronpl pemieHHs HEIMHEWHBIX — aireOpanueckux U TPAHCHEHICHT-
HBIX YPaBHEHUU: ITPOCTHIX UTEPALIHIA.

4. Meron TUXOTOMHMH PELICHHs] HETMHEWHBIX alredpanyeckux U TPAHCLEHEHTHBIX
YPaBHECHUH.

5. Meron Hetorona-Padcona pemieHuss HETMHEMHBIX —alreOpandyeckux U
TPAHCLICH/ICHTHBIX YPABHEHHUIA.

6. MoguduiupoBanHsiii MeTor Hpl0TOHA perieHnst HeTUHEHHBIX anreOpandecKux u
TPAHCLEH/IECHTHBIX YPAaBHEHHUM.

7. Meron MeiikoHa (cinydail MOYTH pPAaBHBIX KOPHEHW) pelIeHUs HEIMHEUHbIX
anreOpandeckux U TPAHCIICHIEHTHBIX YPaBHEHHI.

8. Meron wuTepanuii pemieHUs CHUCTEM HEITUWHEWHBIX anreOpanvyecKkux W
TPAHCLEHJIEHTHBIX YPAaBHEHUM.

9. Merong Taycca pemnieHuss CHCTEM  HEJIMHEMHBIX — ajdreOpamyeckux H
TPAHCIEH/ICHTHBIX YPAaBHEHUM.

10. Meron 3eligens pemieHuss CUCTEM HEIUHEHHBIX —anreOpanyeckux M
TPAHCLICH/ICHTHBIX YPABHEHHUIA,

11. Meron Hetorona-Padcona nansa cucreM JUHEWHBIX UM HEJIMHEHHBIX
anreopanyeckux ypasHeHuit (CJIAY u CHAY).

12. MeTopl YUCIEHHOTO UHTETPUPOBAHHSI.

13. MeToapl Tpamenuii.

14. Merog CumicoHa.

15. Meton I'aycca.

16. Merox PombGepra.

17. Metoasl perieHust AuddepeHuuaibHbIX YPaBHEHHI.

18. MonuduipoBaHHbIi MeTO Ditiiepa.

19. Meron Pynre-Kytra 4-ro nopska.

20a). Metop ['upa 11t 0ObIKHOBEHHBIX AU PepeHITHATBHBIX YPAaBHEHU.
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2006). Metonpl iporuosa u koppekiuu s O/1Y.

21. dypbe-aHanus.

22. brictpoe npeodpazoBanue Oypoe (BI1D).

23*). OnHOMEpHBIH, IByMepHBIN aHann3 Oypse.

24a*). [Tonmuaombl YeObiméRa.

246%). DxoHOMHU3AIIMS CTETIEHHBIX PSJIOB.

25. TI'padbmka MatlLab: BeICOKOYpOBHEBas, IECKPUIITOpHAS, CICIHATbHAS,
aHUMAaIMOHHAs, TPEXMEpPHasl.

[Ipumeyanue.

1. [TynkTe! a,0) - Bonpoc oTHeceH k cucteme MatLab.

2. Co 3Be31104KO# (*) — 110 BO3MOXKHOCTH U JKCJIAHUIO CTYIACHTA.

3. CTyneHT JOMKEH yMETh pealn30BaTh TOT WM WHOM YHUCIIEHHBIM METOJ WU
anroput™ B cpeae VBA MS Office u B cucteme MatLab.

OueHuBaHue pe3yabTaTOB 00ydeHHsi B (GopMe YpOBHS C(HOPMUPOBAHHOCTH
AJIEMEHTOB KOMIIETEHLIMI NPOBOJUTCS IYTEM KOHTPOJS BO BpEMS IMPOMEKYTOUYHOU

aTTecTaluu B popMe dK3aMeHa!

a) OLEHKAa «OTJIMYHO» — YacTb KOMIIETEHIIMH C(OPMUPOBAHBI IMOJHOCTHIO HAa TMPOJBUHYTOM
YPOBHE;

0) OlLIEHKa «XOPOILI0» — YaCTh KOMIIETCHIIMU C(POPMHUPOBAHBI HA TIOBBIIEHHOM YPOBHE;

B) OLICHKA «Y0BJIETBOPUTEIIBHO» - YaCTh KOMIIETEHIIMK C(POPMHUPOBAHBI HA IOPOTOBOM YPOBHE;

I') OLICHKA «HEYIOBIETBOPUTEIBHOY - KOMIETSHUUS (M) WK €€ 4acTh(1) He C(HOPMUPOBAHBI.

Kpurepun, Ha OCHOBE KOTOPBIX BBICTABISIOTCS OLEHKU IPU IPOBEIECHUM TEKYLLIEro KOHTPOJIS U
MIPOMEKYTOYHOW aTTeCTAlluy PUBEACHBI B Ta0. 1.

OrneHka «HEYIO0BIETBOPUTEIIBHOY CTaBATCS TAaKXKe B CIIydasix, €ClIy 00ydyaroIluics He MPUCTYIal
K BBITIOJIHEHHIO 33/1aHUS, a TAKKE IPU OOHAPYKEHUH CIIEAYIOINX HAPYIICHHUH:

— CIIUCBIBAHUE;

— IJIaruar;

— ¢anbcuduKanus JaHHBIX U Pe3yJIbTaTOB paOOTHI.

Tabnuna 1 — Kpurepun BBICTaBIEHUS OICHOK IPU MPOBEIEHUU TEKYIIET0 KOHTPOJS H
IIPOMEKYTOYHOM aTTECTAllUU
IIxana oreHKU Or1enka Kpurepuil BbICTaBIIEHUST OLIEHKU
UYeTsipexOamapHas OtnuaHo OOyuaromuiicsi OTBETHJI Ha BCE TEOPETHUYECCKHE
IKanza Bonpockl. [lokazan 3HaHHMS B paMKax y4eOHOTO

Martepuaia, B TOM yucie u no 3aganusm CPC.
Bemonnun npaktuueckue 3aganus.  [lokaszan
BBICOKHI YPOBEHb YMEHHUS U BIAJCHUS HaBbIKAMU
IIPUMEHEHHUs TOJYYCHHBIX 3HAaHUW U YMEHUU NpHU
pelmeHuy  3aJad B PACIIMPEHHBIX  paMKax
y4eOHOro MaTepuania.

XOpOIIO OOyuvaromuiics OTBETWJI Ha OONBIIYI0 YacTh
TEOpeTU4eCKUX BomnpocoB. [lokazanm 3HaHuA B
y3KUX paMKax y4eOHOro marepuaia. BwimomHuin
IIPAKTUYECKME W  3aJaHusd C  JOIyCTHUMOH
norpemHocTero.  Ilokasasm  xopomwmii  ypoBEHb
YMEHHMsS M BIAQJCHHUsS HABbIKAMU IPUMEHEHUS
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MOJYYCHHBIX 3HAHUN W YMEHUM NpPU PELICHUH
3a/1a4 B paMKax y4eOHOro MaTepuala.

yIIOBJIETBOPUTEIBHO

OOyyaromyiecss TpU OTBETE HAa TEOPETHYCCKUE
BOIPOCHI W TPH BBIMOJHEHUH MPAKTHUCCKUX
paboT, TMPOAESMOHCTPUPOBAI HHU3KHH YPOBEHB
3HAHWWA W YMCHUH TIPU PEIICHUM 337ad B paMKax
yueOHOoro  wmarepuana. Ilpm  orBerax Ha
JIONIOJTHUTEIIbHBIE  BOMPOCHI  OBLIM  JOMYIICHBI
HCTIPAaBHUJILHBIC OTBCTHI

HCYIOOBJICTBOPUTECIBHO

OOyuaronmecss MpH OTBETE HA TEOPETHUECKUE
BONPOCHI W TIPU BBIIOJHCHUU TPAKTUYCCKHUX
paboT, TPOJEMOHCTPUPOBAT KpallHE HHU3KHMA
YPOBEHb 3HAHHI ¥ YMEHUI NPU PEIICHUH 3a/1a4 B
pamkax yueOHoro marepuana. [Ipu oTBerax Ha
JIOTIOJTHUTEIIbHBIE  BONPOCHI  OBLIO  JIOIMYIICHO
MHOXXCCTBO HCIIPABHUJIBHBIX OTBCTOB
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2.3. UToroBasi ANArHOCTHYECKaA paﬁoTa Io JTMCIOMIIJIMHE

3AJIAHUSA 11 JUATHOCTUYECKOM PABOTHI IO JJUCIIUILIMHE «METO/IbI BBIYMCJAUTEJIBHON MATEMATUKW»

Howmep 3ananus

[TpaBunbHBI OTBET * Conepxanue
BOIIpOCa

Komnerenus
Ko u HaumeHoBauue
HHAUKATOPa
JIOCTYKEHUS
KOMIIETEHLINU

I/II[ -3 OIIK-1 3Haer
YHCJIEHHBIE METO/IbI
pelieHus
MaTeMaTH4YEeCKHX
3azay, He

B uem omauuue yucnennvix memooos om opy2ux memooos peutenusi 3a0ay? OIIK-1 | AOIYCKaromuXx
AHAIUTUYECKUX
pELLeHUH, WIH
TPeOYIOIINX
MIPOBEICHUS
BBIYHCIUTEIbHBIX
AKCIIEPHUMEHTOB;
MMOHUMAET U yMeeT
MIPUMEHSITh
KpUTEepUu BbIOOpa
YHCIIEHHBIX
METOJIOB MpH
MaTeMaTHIeCKOM
MOJIETUPOBAHUU
3azad,
MOCTAaBIIIEMbIX
MIPAKTUKOU
npodeccruoHanbHOMI
JeSITEIbHOCTH




W] - 3 onk1

2. Kaxue norpenmHocty MOryT BO3HMKaTh IpU PELICHUU 3aja4d? OIIK-1
U] - 3 onk
3. Uto Takoe abCOIIOTHAS U OTHOCUTEINIbHAS TOTPEIIHOCTh? OI1K-1
U - 3 onk-1
4. C ueM cBsI3aHbI OIMIMOKU OKPYTJICHHS ITPHU BIYUCIECHUSIX Ha DBM? OIIK-1
. na-3 .
5. UTto Takoe yCTOMYMBOCTH AJITOPUTMA PELICHUS 3a1auun? OIlK-1 A= 3 o
CpasHume nocpeuHocmu YUCiIeHHO20 OUPPeperyuposanus npu UCHOIb308AHUU N - 3 onk-1
6. GopmynnesocmopoHrHel pasHoCmu, nPagoCmMopoOHHel PA3HOCMU U O8YCIOPOHHEl OIK-1
PAasHOCMU.
7. Kak 3aBucut norpemrHocts GopmMys1 YUCIeHHOTO AU epeHINPOBAHUS OT BETMYUHBI OIlK-1 | U1 -3
maranaudepeHITupoBaHus ? OIIK-1
8 3aBUCHUT JIM TIOTPEIIHOCTD BBIYMCICHUS CyMMBI CIaraéMbIX OT MOPSIKa UX NI - 3 onk-1
' cymMmupoBanusi HAOBM? OlIK-1
9. CpaBHHUTE NOTPEIIHOCTH YHCICHHOTO HHTErPUPOBAHUSI IPU HCIIOIB30BaHUH (HOPMYIT OIIK-1 | U1 - 3 onk-1
JIEBOCTOPOHHETO MPSIMOYTOIBHHKA, TPATICITUH, CPETHETO MPSIMOYTOIpHIKA 1 CUMIICOHA.
Kax 3aBHCHT NOTPEIHOCTS YUCIEHHOTO UHTETPUPOBAHUS OT LIara UHTETPUPOBAHMSL. N - 3 onk-1
10. OIIK-1
B gem paznuune TOYHBIX M UTEPAIMOHHBIX YHCICHHBIX METOJIOB PEIICHUS 3a1a4? N - 3 onk-1
11. OIIK-1
M - 3 onk-1
12 [IpuBenuTe mprMep TOYHOTO U UTEPAIIMOHHOTO YHCIIEHHOT0 MeTo/a pemenus 3aqad | OIIK-1
[Touemy meTon Kpamepa peako UCHONB3YIOT JUIsl PELEHUS CUCTEM JIMHEHHBIX A - 3 onk-1
13 anredpanyecKux ypaBHEHUN? OIIK-1
B gem coctout npeumyniectBo Mmetona ['aycca nepen metonom Kpamepa nipu NI - 3 onk-1
14 PEIICHUHCUCTEMBI TMHEHHBIX anreOpandecKux ypaBHEHH? OIK-1
3aueM B Metoze ["aycca perieHus CuCTEMbI JIMHEWHBIX alreOpandecKux ypaBHEHUN A - 3 onk-1
15 MCIOJIL3YIOT AJITOPUTM BBIOOpA TTIABHOTO dJeMeHTa? OIIK-1
B 4eM cocTosT mpenMyIecTBa U HEIOCTATKU CIIOCO0a peIIeHHsI N - 3 onk-1
16 OIlK-1

HEJIMHEHHOT0NITe0panieckoro ypaBHEHHs METOIOM JICJICHUS OTPE3Ka
noroyiam?
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B ueM cocTosAT mpenuMyIecTBa U HEAOCTATKH CIIoco0a peIieHus N - 3 onk-1
17 HEJTMHEHHOT0IIre0panvyecKoro ypasHeHus MetojoM Hetotona? OIK-1
Korpa auist perenns cuCTeMbl TMHEWHBIX areOpandecKux ypaBHEHUH MOXKHO N - 3 onk-1
18 MPUMEHHTHMETO/] IPOTOHKHU? OIIK-1
19 B gem coctout paznudue 3a1a4 MHTEPHOIIMY U allpPOKCUMALIAHU? OIIK-1 | U] - 3 onk-1
W] - 3 onk-1
20 Wurepnonsnus Crioco0 Hax0XIeHUsI TPOMEKYTOUHBIX 3HAYCHNH BETTMUUHBI 110 UMEIOIEMYCs OIIK-1
JIUCKPETHOMYHA0O0py U3BECTHBIX BEJIMUYHMH Ha3blBaeTCA:
21 AnmpoxcuManus 3amMeHa CI0XHON (PYHKIIMHM IPOCTOH (DYyHKIMEH, YCpeIHEHHO MPOXO IS 613N OIIK-1 | U1 -3
3ajaHHbIXTOYEK Ha3blBaeTCA: ONK-1
” JI71s1 pelieHus Kakux 3a7a4 IpUMEHSI0TCs MeTobl PyHre-KyTThi? OK-1 W] - 3 onk-1
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