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1. HACITIOPT KOMIIVIEKTA KOHTPOJBbHO-OLIEHOYHBIX
CPEJACTB
B pesynasrate ocBoenusi yueOHOU aucuuiiiuabl Hucnenuvie memoowt

oOyvaromuiica  JojbkeH — obmajgarb  npegycmorpeHHeiMu  ®I'OC  CIIO
cnenuanbHocTu 09.02.07 Hngopmayuonnwvie cucmemsl u npozpammuposanue,
o0UIMMU U TIPO(HECCUOHATIBHBIMU KOMITETEHIINHU
[IK 1.1 ®opmupoBaTh anropuTMbl pa3pabOTKU NPOrpaMMHBIX MOAYyJIEH B
COOTBETCTBHUH C TEXHUYECKUM 3a/IaHUEM
[1IK 1.2 Pa3pabarbiBaTh MporpaMMHbBIE MOJAYJIM B COOTBETCTBUHM C TEXHUYECKUM
3alaHUEM
[TK 1.5 OcymiecTBasTh pe(pakTOPUHT U ONITUMH3AIMIO POTPAMMHOTO Kojla
[IK 3.4 [IpoBOAWTH CpaBHUTENIbHBIN aHAIN3 NMPOrPAMMHBIX MNPOAYKTOB U CPENCTB
pa3paboTKH, C LETIbI0 BBIABICHUS HAWIYUIIETO PELICHHUS COIIACHO KPUTEPUSM,
OIPEAEIICHHBIM TEXHUYECKUM 3aJJaHuEM
[1IK 5.1 Cobupars uCXoIHbIE TaHHBIC ISl pa3paOOTKU MPOCKTHOM TOKyMEHTAITUU
Ha UH(POPMALIMOHHYIO CUCTEMY
[IK 9.2 Pa3pabarbiBaTh BEO-NMPUIOKEHUE B COOTBETCTBUM C TEXHUYECKUM
3aJlaHuEM
[IK 10.1 OO6pabaTbiBaTh CTATUCTUYECKUN W JUHAMUYECKHI WH(OPMALIMOHHBIN
KOHTEHT
I[IK 11.1 OcymectBnsare cOop, 00pabOTKy u aHaau3 HHPOPMAMHU s
MPOEKTUPOBAHUA 0a3 JTaHHBIX
OK 01. Beibupars crocoOsl perieHus 3anad npohecCUOHaIbHON e TENbHOCTH
IPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTAM;
OK 02. UHcnonb3oBaTh COBPEMEHHBIE CpEACTBA I[IOMCKa, aHalIW3a U
UHTEpIIpeTaluu HHPOPMALIUU, U HHPOPMAIIMOHHBIE TEXHOJIOTHH JJIS1 BHITOJTHEHUS
3a7a4 Npo¢eCCUOHATBHOM e TENbHOCTH;
OK 04. DddexTnBHO B3aNMOIECHCTBOBATh U PaOOTaTh B KOJUICKTHUBE U KOMAH/IE;
OK 05. OcymecTBuiTh yCTHYHO M IHCbMEHHYIO KOMMYHHUKAIIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoil @enepanum ¢ y4eToM OCOOEHHOCTEU
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA;
OK 09. INonb3oBarbest MpodecCHOHANBHON JTOKYMEHTAIMel Ha rocyapCTBEHHOM
Y UTHOCTPAHHOM $I3bIKAX

VY4eOHbIM JIaHOM MPEAYCMOTPEHA MPOMEXKYTOUHAs aTTeCTalUs 110 y4eOHOM
muctutuiniHe Yucnennvie memoowt B popme audhepeHIImpPOBaHHOTO 3a4eTa.

2. PE3VJIBTATBI OCBOEHUS YYEBHOM JUCHHUITJINHBI

B pesynbrare arrecrtanuyd  OCYHIECTBIAETCS KOMIUIEKCHAs MPOBEPKa
CICAYIONIMX yYMEHWW W  3HAHWW, KOTOpble (GOopMHpYIOT oOmue U
npodeccnoHaTbHBIE KOMITCTCHITHH
ba3oBasi yacrthb:
YMEHUS:
- UCIIOJIb30BaTh OCHOBHBIE YUCIICHHBIE METO/Ibl PEIICHUSI MATEMAaTUYECKUX 3a/1a4;
- BBIOMpATh ONTUMAaJbHBI YHUCICHHBI METON MJig PELICHUs] TOCTaBICHHOU
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3a7a4u;
- JlaBaTh MaT€MaTU4YeCKHE XapaKTEPUCTHUKHA TOYHOCTH HCXOJHOW HH(POpMAIUU U
OLCHUBATh TOYHOCTh MOJIYYEHHOTO YUCIEHHOTO PEIICHUS,

- pa3pabarbIBaTh aJTOPUTMBI U TPOTPAMMBI JJIsl PEIICHUSI BBIYMCIUTEIbHBIX 3a/1a4,
YUYUTBIBAsE HEOOXOJUMYIO TOYHOCTh MOJIy4a€MOI0 PEe3yJibTara.

3HAHUA:

- METOIbl XPAHECHUS YHCEN B IAMSITH 3JIEKTPOHHO-BBIYNCIUTEILHON MAIIIMHBI
(manee — O9BM) u neficTBUS HAJl HUMH, OLICHKY TOYHOCTH BBHIYUCIICHUMN;

- METOJIbl PELICHUSI OCHOBHBIX MAaTEMAaTUYECKUX 3a/1a4 — MHTETPUPOBAHUS,
muddepeHrpoBaHus, pelieHUs TMHEHHBIX U TPAHCIICHICHTHBIX YPaBHEHUHN U
CHUCTEM ypaBHEHUH ¢ nomoiibio IBM.

BapuaruBHasi yacTh:

3HAHUA:

- YHCJIEHHBIE METOJIbl PEUICHHS YPAaBHEHUN;

- MeToJ Diliepa;

-meton Pynre — Kyrra;

- popmyibl HetoTona - KoTeca: MeToibl IpsiMOYTOJILHUKOB, Tpaneuuii, mapadou;

3. ®OPMbI U METOJAbI OUEHUBAHUS

KoHTposib 1 o1ieHKa 3HaHUM, yMEHUH, a Takxke cHOPMUPOBAHHOCTH OOLIUX U
npo(ecCHOHANBHBIX ~ KOMIIETEHLUUHA  OCYLIECTBISIOTCS € MCHOJb30BaHUEM
cienyoumx (GopM U METOJIOB: BBITIOJIHEHUE TECTOBOTO 3a/IaHUsI U MPAKTUYECKOTO
3amanus (MO WTOTaM W3Y4Y€HUs JAWCIUIUIMHBI); BBIMOJHEHUE W 3alllUTa
MPAKTUYECKUX PalOT; BBHIMOITHEHHBIE CAMOCTOSTENbHBIX padboT. O1ieHKa OCBOCHUS
JUACHUIUIMHBL JIMCKpEeTHass MaTeMaTuka C JJIEMEHTaMHU MaTeMaTHU4eCKOW JIOTUKH
MPEyCMATPUBAECT MCIIOJb30BAHUE HAKOIUTEIBHOM CHCTEMBI OLICHUBAHUS U
npoBeaeHue 1uddepeHIMPOBaHHOTO 3aUeTa M0 AUCIUILITNHE.

4. KOHTPOJIbBHO-OEHOYHBIE CPEACTBA UJIA TEKYIIEI'O
KOHTPOJIA

Tema 1. DiieMeHTBI TEOPHH NOTPELIHOCTEH

Yemuwie 6onpocwi:

1. Tounsle u npubIMKEHHBIE YKcia. AOCONIIOTHASA U OTHOCUTENbHAs NorpemrHocTi. OCHOBHBIE
UCTOYHUKHU U KJIaCCU(PHKAIMS MOTPELTHOCTEH.

2. JlecaTuuHas 3anuch NpUOTMKEHHBIX Yucen. 3Havamas nudpa. Beprasie 3Hauamnue mudpsl.
Oxpyrienue uncein. CBA3b MEXy YUCIOM BEPHBIX 3HAKOB U MOTPEIIHOCTHIO YNCIIA.

3. IlorpemHocTy cyMMbl ¥ pa3HOCTH. [loTeps TOUHOCTH NPU BHIYMTAHUU OJIM3KUX YHCEI.

4. TlorpemHocTy npousBeaeHus. UNCI0 BEPHBIX 3HAKOB ITPOU3BEICHUS.

5. IlorpentHocTy MPOU3BEACHHS U YaCTHOTO. YMCIO BEPHBIX 3HAKOB YaCTHOTO.

6. OTHOCHTENBbHASI TOTPEIIHOCTD CTETIEHN U KOPHS.

7. IlorpemrHocT! BbIYKUCICHUS 3HAUCHUN (QYHKIUH.

Tema 2. IlpnoianxéHHble pelieHUs: aaredpandecKux U TPAHCHEHACHTHBIX YPaBHEHHU I
YcTHbIE BONIPOCHI:

1)I'paduueckoe oTaeneHne KOpHen

2)AHaTUTHYECKOE OT/ICJICHUE KOPHEH.

3)MeTo/ noJIOBUHHOTO JACICHUS

4)Meton xopa.



5)MeTon KacaTenbHbIX.
6)Meton utepariuii.

IIpakTnyeckue 3aaHuA:
agagae 1.

OToenHTs KOPHH YpaBHeHHA rpadHIecKH:
sinx=mnx—2

3amanne 2.
OT1aeIHTh KOPHH ypaBHeHHA aHATHTHYECKH:

3 2
I1x +mx” +2x+1n=0.

3amanne 3.
[IpuGam:KeHHO HAHTH BCe KOPHH YPaBHEHHA ¢ TOYHOCTBIO & = 0,1

X —nx’+3+n=0

a) METOJIOM MOJIOBHHHOTO JeTeHHA.
6) MeTOIOM KacaTelbHBIX.
B) METOIOM XOPII.

I') MeTOJZOM HIeparHi.

Tema 3. PenieHue cucreM JIMHEHHBIX ajredpanyecKux ypaBHeHUi
Pemuts cucremy ypasuenuit B MS Excel (utepanuii pemenust CJIAY);

2x, +3x, —x; =6, 4x, +2x, —x; =1,
Bapuant 1 §—x, +2x, +x, =5, Bapuanr2 <-3x —x, +x, =—1,
X, +6x, +3x; =—1. —x, +4x, +5x; =-8.
—2x =X, +x, =10, —5x, —2x, +x, =—10,
Bapuanr 3 3x, +2x, —x, =—14, Bapmant 4 J4x 1+3x, —2x, =7,
—x, +3x, +2x; = 6. X, —6x, +5x, = 2.
2x, —2x, +5x; =12, X, —2x, —x; =5,
Bapuant 5 ¢ x, +3x, +7x;, =2, Bapmant 6 <3x, +4x, +2x, =0,
—x, —5x, +x; =—6. =2x, +5x, +x; =7.
=2x,+x, =3x, =-11, 4x, —x, +3x; =5,
Bapuanr 7 {x,+ 3x,= 6, Bapuanr 8 Jx, +2x, +4x, =0,
3x,—5x, —x; =3. —3x, +3x, = 5x, =-11.
x +3x, —x;, =2, 5x, +4x, —x; =5,

Bapuanr 9 {5x,  +2x, =18, Bapuanr 10 {-3x, —6x, +2x, =5,

=3x, +x, —6x; =-T7. 2x, —3x, —4x; =-21.
Tema 4. UHTepnioiMpoBaHue U IKCTPANoJupoBanue QGyHKIMi
YcTHBIE BONIPOCHI:

Meron Jlarpanxa:



1. ITommHOMOM KakoW CTENEHHU SIBISETCS MHTEPHOJSALMOHHBIN MoIuHOM Jlarpanxka npu
n+1 y3max?

2. Moxert i1 Meton JIarpanrka IpUMEHATHCS AJIs KCTPATIOISILIMM?

3. Uto BiMsET HA TOYHOCTh MHTEPHOJISIIIMU B MeToAe Jlarpanxka?

4. MoxHO 1M J00aBJIATH HOBBIE Y3JIbl MHTEPHOJSLMU HPU HCIOIB30BAaHUM METOJIA
Jlarpanxa?

5. MoxHO 1M pacrnoyiaratb y3Jbl WHTEPIOJSIIMM MPOU3BOJIBHO INPU HCIOJIb30BAHUU
meTrona’?

6. K xakomy kmaccy (GyHKIUMHA OTHOCHUTCS (YHKIUS, 3ajaBacMasi WHTEPIOJSIIUOHHON
dbopmyioit Jlarpanxka?

7. Kak noBnusieT IOMOJHUTENbHAS n+1 TOYKa UCXOIHBIX JTaHHBIX BHYTpPHU oTpe3ka [xO0,
Xn| Ha TOYHOCTh UHTEPIOJISALUN?

8. Kak onpenennuTts NorpeHocTb HHTEPIIOISILIMY B y3i1€e?

9. Kak BiusieT KOJIMYECTBO Y3JI0B HHTEPIOJIALMY HA TOYHOCTh HHTEPITOJISILIUN ?

10. Kakum myTem B 0011eM CiIydae MOXKHO TOBBICUTh TOYHOCTb HHTEPIOISIINAN?

Meroa Herorona:
1. Moxert nu meto HproTOHA NPUMEHSTHCS JUIsl SKCTPANOS UM ?
2. MoxHO 1M pacnojlaraTb HEpaBHOMEPHO Y3JIbl MHTEPIOJALUU IIPU HCIIOIb30BAHUU
OCHOBHOTI0 MeTtoga HeroroHa?
3. Kakum myTeM MOJKHO IOBBICUTH TOYHOCTb HMHTEPHOJALMU IPU HCIOJb30BaHUU
mertona Herorona?
4. KoHeuHyI0 pa3HOCTh KaKOI'O HAaWUBBICIIErO MOPSIKA MOXKHO IOJIyYHMTh 110 N UCXOJHBIM
TOYKam?
Kak BbIpakaeTcsi KOHEUHasi pa3HOCTb K-ro mopsiaka?
6. MOXHO 1M KOHEYHYI0 pa3HOCTb BBIPa3UTh TOJIBKO YE€pe3 HCXOIHbIE 3HAUEHUS
¢byHkmn?
7. B dYeMm 3akiroyaeTcs pa3sHULA MEXKJIy IE€pBOM M BTOPOW HHTEPNOIALNOHHBIMHU
¢dopmynamu HeroToHa?
8. Kakoil mpumeM MOXHO HMCHOJB30BaTh JUIsI OLICHKM ITOIPEIIHOCTH WHTEPHOJSLHAN
TabIMYHO 3aJaHHOH QyHKIMH?
9. Kakoil cTeneHr MOYKHO IMOJIyYUTh HHTEPITOJISIIUOHHBINA MIOJMHOM IIPU TPEX 3aJaHHBIX
Toukax MeToaoM HeroToHa?
10. CkonbKoO CyIIEeCTBYET HUHTEPIOISAIMOHHBIX TOJTUHOMOB CTENIEHH N?

e

MeTo1 HaMMEHBIINX KBAJPATOB:

1. MoXHO 1M IpH anmpoKCUMAalMM TOJIMHOMOM TaOJIMYHO 3aJaHHOW (QYHKLIUHU
00ecTeuuTh MPOXOXKIACHHE alIPOKCUMHUPYIOLIeH (HYyHKIIMH TOYHO Yepe3 BCe TOUKHU?

2. Ha3HaueHue BecOBBIX KO3(pPULIUEHTOB B KpPUTEPUM OIM30CTH HCXOAHOM U
ANMPOKCUMHUPYIOUIEH (yHKITHIA.

3. MOXHO JM NOBBICUTH TOYHOCTb, OJHOBPEMEHHO YBEIMYHMB B HECKOJIBKO pa3 BCE
BECOBBIE KOA(PPUITMEHTHI?

4. Bcerma nu yBelIMUYEHHE CyMMBI KBAaJpaTOB OTKJIOHEHHI COOTBETCTBYET XyIIIEH
OJIN30CTH UCXOHOUN anmpOKCUMHUPYIOMIeH (yHKIINN?

5. Moxuno mu c¢ mnomombto MHK HaliTH mnapamMeTpbl HENOJIMHOMHUAIBHOU
anmpOKCUMUpYIOUIel QyHKIMN?

6. B uyem omIMuMe mpPUMEHEHHs METOAAa NPU HCIOJIB30BAHMM B KAauyeCTBE
aNMpPOKCUMUPYIOUIeH (yHKIIMH TOJIMHOMA U TIOKa3aTenbHON QyHKINI?

7. B KkakoM ciyyae CHCTEMa HOPMAJBbHBIX YPaBHEHUH IIOJYy4YaeTCsl JIMHEWHOU
OTHOCHTEIIEHO UCKOMBIX KO3 PHUIIHEHTOB?

8. B KakoM ciydae He yJaacTcs MOJyYUTh MCKOMBbIE KOA(PPHUIMEHTH HENOCPEICTBEHHO
U3 PEILEHUs] CUCTEMbl HOPMAJIbHBIX YPaBHEHUN?
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9. Moxno nu obecrieuuth TpeOOBaHHE, YTOOBI ANMPOKCUMUPYIOMAs (QYHKIUSA
NPaKTUYECKU TOYHO MPOXOIUIIA Yepe3 OTENbHbIE BEHIOPAHHbIE TOUKHU?
Tema S. YUncjieHHOe HHTErPHPOBaHUE
IIpakTnyeckue 3aaHus
3aganue 1

HNmeercs TaprupPOBOYHAA Ta6J'II/II_Ia AJid TCPMOIIApbl, TAC HdaHbl IIOKAa3aHWA BOJIBTMCTpA IIPpHU
HN3MCHCHHH TCMIICPATYPhI C ITOCTOSAHHBIM IIaroM.

C nomoliplo MeTofa HMHTEPHOISIUUMU — MeTofa HbloToHa HAaWTH MOKa3aHMs BOJBTMETpA
npu 7=50+n, rae n - HOMep BapHaHTa.

T, F 0+n 20+n 40+n 60+n 80+n 110+n
U, mB+0.2"n 1.7 2.54 3.171 6.09 8.57 10.517
3aganue 2

NmeroTcss ngaHHBIE, KOTOpBIE MPEACTABISAIOT COOTHOLICHUE MEXAY YpPOBHEM IlIyMa U
pa3iryureM CJIOB 0 apTUKYJISIHUKU B peBepOupytomieil komHare. s 3TUX JaHHBIX BBINOJHUTH
00paTHYI0 MUHTEPIOJISIIINIO0 U HAWTU YPOBEHb IIyMa, MPU KOTOPOM IMPOIEHT apTUKYJIALIMH CJIOB
pasen 50.

VYposens myma, 0 b % apTUKYJISALUU CIIOB
75+n 86-n/2
85+n 69-n/3
95+n 40-n/4
105+n 8-n/5
3aganne 3

CocTaBuTh nporpamMmmy Ijisd anmmpOKCHMAllMKM W BBIIIOJHUTL 3alaHUA 1 u 2. HpOBeCTI/I
AHaJIN3 TTOJIYUCHHBIX PE3YJIbTATOB.

Biaok-cxemMbl



Py=Fy " (3D

F=Po* 113000

Y=Y+Y|:| :l*F'y"IPE

x
Y
S

Pucynok 1- biiok-cxema merona Jlarpanxa




Hauamno

n,x
—J_-—
#(n),y(n)

*
f=1:h=1 R=y{0]}

dij=di+1J-1'diJ-1

+
f=f¥j:p=1

k=0,j-1 %
]

p=p(x-x(k))

¥
R=R+c*p

C GO

Pucynok.2 — biiok-cxema merona Herotona
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Tema 6. YncsieHHOe penieHre 00BIKHOBEHHBIX AN (epeHuNaIbHbIX yPABHEHUH

3agaya Ne 1 . Pemuts 3anauy Komwm Ha otpeske [Xo ,X] Meronom Pynre-Kyrtra yerBeproro
nopsiJiKa, NpuMeHss fesenue orpe3ka Ha N yacteil. OLleHUTh TOrPEHOCTb.

Bapuants! 3a1anuii B Tadi. 1.

No BapuanTa YpaBHeHue Havanwsnoe ycnoBue [x o0, X/ |N

1 y'(x)=sin(xy*) y(0)=1 [0,2] |10
2 y'(x)=cos(x) +y’ y(0)=2 [0.2] 120
3 y'(x)= cos(xy? ) y(0)=3 [0,2] 30
4 y'(x)=sin y(0)=1 [0,2] |40
5 V'(x)=tg y(0)=2 [0,2] |50
6 y'(x)=x +)? y(1)=3 [1,2] 10
7 y'(x)= y(l)=1 [1,2] |20
8 y'(x)=cos y(l)=2 [1,2] |30
9 V'(x)=sin (x) y(1)=3 [1,2] |40
10 V'(x)= y(l)=1 [1,2] 50
11 y'(x)=x In(1+)? ) y(l)=2 [1,3] 10
12 Y'(x)=y cos(x+y*) y(1)=3 [1,3] 20
13 V'(x)=e* x+)° y(l)=1 [1,3] |30
14 y'(x)=sin(x(1+)*)) y(l)=2 [1,3] |40
15 V'(x)=lg y(l)=3 [1,3] |50

Kpurepuu oueHku

«OTANYHO» - TEOPETHYECKOE COACpNKAHME Kypca OCBOCHO IMOJHOCTHIO, 0€3
npo0OenoB, yMeHus c(pOpMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMON yaeOHbIE
3aJJaHMs BBITTOJTHEHBI, KAYECTBO WX BBIITOJIHEHHUS OIICHEHO BBICOKO.

«XopoiIo» - TEOPEeTHYECKOE COJAepKaHWe Kypca OCBOEHO IOJHOCThIO, 0e€3
npoOenoB,  HEKOTOpble  yMeHHs  cPOpMUpOBaHBI  HEJOCTATOYHO,  BCE
IPETyCMOTPEHHbBIEC MPOTPaMMOM YueOHbBIC 3aJJaHUs BBITIOJHEHBI, HEKOTOPHIEC BUIBI
3aJIaHU BBITIOJTHEHBI C ONTUOKAMM.

«Y IOBJETBOPUTETBLHO» - TEOPETUUYECKOE COJEPKAHHE Kypca OCBOCHO YaCTHYHO,
HO MpoOeNBl HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OXO0AUMbIe YMEHUS padOTh
C OCBOGHHBIM MaTepHalioM B OCHOBHOM C(OpMUPOBaHBI, OOJBIIMHCTBO
IPEeIyCMOTPEHHBIX TPOrpaMmoil oOydeHHs] y4eOHBIX 3aJaHuil BBITIOJIHEHO,
HEKOTOPBIC U3 BHIMOJIHEHHBIX 3a/IaHUi COJAEPKAT OLTHOKH.

«HeynoBineTBOpUTENBHO» - TEOPETHUECKOE COIep)KaHWe Kypca HE OCBOCHO,
HEOoOXOMUMbBIE yMEHHS HE C(OpPMHUPOBAHBI, BBHINIOJHEHHBIC Y4YeOHBIC 3adaHUS
cojiepkar rpyObie OmnOKH.
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5. KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA JJIS1 KOHTPOJIS
KAYECTBA 3HAHUU

Hucempyxyus ona obyyarowuxcs

1. BHumamenvno npouumatime 0npocvl mecmogo2o 3a0aHusl.

2. Buibepume o0un npasunbHblli apuanm omeema Kaxrcoo2o 60npocd.
3. Bpewms evinonnenus 60 murnym

4. Tecmosoe 3a0anue 8bINOIHAEMCA HA KOMNbIOMeEPe.

TecroBoe 3aganmne
BOITPOC 1. Yto saBnseTcs npeaMeToM u3ydeHus Kypca "ducinennsie metoasl"?
1. JlelicTBHS ¢ YHCIIaMU.
OTBeTsl: 2. MeTozbl ¥ IpUEMBI TOYHBIX BBIYMCIECHUM.
3. Metonbl 1 ipueMbl TPUOIMKEHHBIX BHIYUCICHUH.
BOIIPOC 2. Kakoil 3HaK n0MKHO MMeTh mnpousBenenue fla)f(h), rae [a, b] - oTpe3ok,
coJiep Kalluii KopeHb ypaBHEHUs y=f(x)?

1. fa)f(b)<O0.
OTBeTHI: 2. fla)f(b)>0.

3. la)f(b)=0.

BOIIPOC 3. Kakomy wu3 METOIOB pEIIEHHWS YPaBHEHHH COOTBETCTBYEeT opmylia
b—a)f(a
g -0 @),

f(b)-f(a)
1. MeTox xacaTeIbHEIX.

OTBeTsI: 2. Meton xopz.
3. MeTox utepanuid.
BOIIPOC 4. Kakoii 13 nepeyncieHHbIX METOJOB PEIIECHNs YPABHEHUI ITPEANIOUYTUTENIbHEE?
1. MeTon xop.
OTBeTHI: 2. MeTon xacaTeTbHEBIX.
3. MeTon noJ0BUHHOTO AETIEHUS.
BOITPOC 5. Kakast u3 3a1aHHbIX (hOpMYJT BBIYMCIIEHUS KOPHS METO/IOM KacaTeJIbHbIX BepHa?

ACH,
EEVACHY
S'(x,)
[

_ )
S
BOIIPOC 6. Uemy paBHO 3HaueHHE 1 B (POpPMYJIe OLIEHKH MOTPEUTHOCTH BHIYUCIECHUI METO/IOM
xopa?

1. min| £ (x)].
OTBeThI: 2. mm‘f(x)‘ _
3.max|f"(x)|.

BOIIPOC 7. Uemy paBHO 3HaueHue M B (hopMyIie OLIEHKH MOTPEUTHOCTH BBIYUCICHUN METOIOM

KacaTelbHbBIX?
1. min|"(x)].

12

l.x,,,=Xx

OTBETHI: 2. Xy =X, +

3.X,,=X



OTBeThI: 2. max‘f'(x)“
3. max| " (x)|.

BOITPOC 8. Kakum HEpaBEeHCTBOM OIICHMBAETCS IIOTPEIIHOCTh BBIUUCICHUM IIpU
UCIIOJIb30BaHUM METO/1a KacaTeJIbHBIX?

2M
N P
m

M 2
OTBeTHI: 2. ‘xn-&-l - é/‘ 2 _‘xn - é/‘ :
2m
M 2
3. ‘xn+l - é/‘ < 2_‘xn _é/‘ :
m
BOITPOC 9. Kakoii u3 nepeyrcieHHbIX METOJIOB PEIICHNs ypaBHEHUI Ha3bIBaeTCs "TPaBUIOM

Hrrorona"?
1. Meton xop.
OTBETHI: 2. Meton xacaTelbHBIX.
3. Meron utepariuii.
BOITPOC 10. Kak Ha3pIiBaeTcs 3a7a4a HaXOXKICHUS (PYHKIIMH 110 U3BECTHBIM e m+1 3HaYeHUsIM
B TOYKAX X0, X1, ..., Xm?
1. ITorennupoBaHueM.
OTBeThI: 2. lnTepnonupoBaHUeM.
3. UnTerpupoBaHueM.
BOITPOC 11. [Ilpu xakoM yCIIOBUM HWHTEPIOJSALMOHHBIA  MHorowieH Jlarpanxka

m
L(x)= Y f(x;)],(x) onpenensiercs HeoaHO3HATHO?

k=0
1. Crenens MHOTOUJICHA paBHA 1.
OTBeTHI: 2. CTerneHb» MHOTOYJICHA HE BBIIIIE 771.
3. CreneHb MHOTOUYJICHA BBIIIIE /1.
BOITPOC 12. Kak Ha3bIBalOTCs 3HAYCHUSI X0, X1, ..., Xm B MHOTOUIEHE L(X)?
1. IlepemeHHBIMU.
OTBeTHI: 2. Y31aMu UHTETPUPOBAHUS.

3. Y3namMu UHTEPIOIMPOBAHUSL.
BOITPOC 13. Ecnu B dopmyse DpMuTa NOJT0KHUTH BCE 7; paBHBIMU (), Yb€r0 UMEHH MOTYUUTCS
dopmymna?
1. ®opmyna Jlarpanxa.
OTBeTsI: 2. ®opmyna Kanropa.
3. ®opmyna bepnymm.
BOIIPOC 14. Kakoe orpannueHle HaKJIaAbIBaeTCs Ha (QYHKIMIO ¢(X) IpU MPUMEHEHUH METOAA
uTepanuii?

1. ‘(p‘(x)‘ <1.
OTBeTsHI: 2. ¢'(x)<I.

3. ‘q)(x)‘ <1.

BOITPOC 15. Kakyioo BenuMuuMHy NPUHUMAIOT 3a MEpy OTKJIOHEHUs MHorowieHa Om(x) mpu
TOYEYHOM KBaPaTHUYHOM arpOKCUMHPOBAHUU?

L s:i\g,n(xi)—f(xi)\z -
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OTBeTHI: 2. 8= Zi:‘Qm (xi) + f(xi)‘z .

3.8 =§1\Q,,,<xi> —fO)

BOITPOC 16. [Tpu nomormy kakoi (popMySasl MOXKHO YCTaHOBHTH TOUHOCTH HMPUOIMKEHHS IS
byHkIMH y=£(x), UMEIOIIeN MPOU3BOAHYIO IO 2-TO MOPSAIKA BKIOUUTEIHHO?
1. ®opmynst Komm.
OTBeTHI: 2. @opmynsl Teinopa.
3. ®opmysl Jlarpanxa.
BOITPOC 17. Kak cBs3aHbl almpoKCHUMalys C TOMOIIbI IEHTPaJIbHBIX PAa3HOCTEH C
anMNpOKCUMAalMSIMU C IIOMOIIbIO pa3HOCTEH ClieBa U cripaBa’
1. IlpencraBuser ux cymmy.
OTBeThI: 2. IlpencraBnsieT ux cpeaHee TeOMETPUUECKOE.
3. [Ipencrasnsier ux cpennee apupMeTuyecKoe.
BOITPOC 18. YTo HY>KHO JUIsl yIy4llIeHHs OLEHKU IPOU3BOIHOM 2-T0 nopsiika?
1.YMEHBIIUTD YUCIIO Y3JIOBBIX TOUEK U YBEJIUYUTH IIAT.
OtBeThI: 2. YMEHBUIUTH YHUCIIO Y3IO0BBIX TOUEK U YMEHBIIHUTD IIIar.
3.YBeIMUYUTh YHUCIIO Y3IO0BBIX TOYEK U YMEHBIIHUTD LIAr.
BOITPOC 19. Yemy paBeH mar pa30HeHHS OTpe3Ka WHTETPUPOBAHUS OIPEICICHHOTO
uHTerpana’?
1. (b-a)/n.
OTBeTHI: 2. (a-b)/n.
3. n/(b-a).
BOITPOC 20. Kakum HEpaBEHCTBOM OLICHMBAETCS IMOrPEIIHOCTh HWHTETPUPOBAHUSA MPHU
MCIIOJIb30BaHUM METOJA MPSMOYTOJIbHUKOB?

1.A(h)s@h.

OTBETHI:

2. A(h)z@h.

(b —a)
3. A(h) < BT

BOITPOC 21. Yemy paBHO 3Ha4eHHME 41 B (POpMyJie OLIEHKH IOTPEIIHOCTH BBIYUCICHUN
METOJIOM IPSAMOYTOJIbHUKOB?
l.max‘f"(x)‘.

OTBeTHI: 2. max‘f'(x)‘ .

3. min| /' (x)].

BOITPOC 22. KakuM HEpaBEHCTBOM OILICHMBAETCA IOTPEIIHOCTh HWHTETPUPOBAHUS IpU
WCIIOJIB30BaHUN METOA Tpaneuui?

1.A(h) < M;ﬂ _
6
OTBETHI:

2. A(h)s@hz.

3. A <t2b =9 0
T

BOIIPOC 23. Kakoil W3 METOJOB BBIUMUCIEHUS HWHTETPAJIOB HOCUT Ha3BaHHE ''Merona
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Cumncona"?
1. MeTon nmpsIMOYTOJIbHUKOB.
OTBeTHI: 2. Meton napa6o:1.
3. MeTox Tpaneuuid.
BOITPOC 24. KakuM HEpaBEHCTBOM OILICHMBAETCA IOTPEIIHOCTh HWHTETPUPOBAHUS IpU
UCIOJIb30BaHUM MeTo/1a mapadon?

5 J—
LA <Hab=a) .
180

6 p—
OTBeThI: 2. A(h) < MW‘.
180

5
3 A <Hab=a) 0
240
BOITPOC 25. Yto Ha3bIBaeTCs CETKOM Ha oTpeske [a, b]?
1. MHOXXECTBO MpeJeIbHBIX TOYCK.
OTBeThI: 2. MHOX€eCTBO TOYEK IIOCKOCTH.
3. MHOX€ECTBO y3J710BbIX TOYEK.
BOITPOC 26. Yto siBisieTcsi rpaduueckoi WLUTFOCTpAIMedl MpUONIMKEHHOTO PEIICHUs 3a7adu
Komm meronom Diinepa?
1. UnTerpanbpHas KpuBas.
OTBeThI: 2. Jlomanast nuHuUs.
3. Ilpsimas nuHwMs.
BOIIPOC 27. s uero ucnosb3yercs npaBuiio Pynre?
1. na pemwenust auddepeHnnaibHoro ypaBHEHUs.
OTBeThI: 2. JInst OlIeHKH MOTPEITHOCTH.
3. Ins moctpoeHus rpaduka.
BOITPOC 28. Kakoii u3 meronoB peuienus auddepeHnnanbHbIX ypaBHEHUH MOXKHO Ha3BaTh
MetoaoM Pynre-Kyrra neporo nopsaka?
1. Meton Diinepa.
OTBETHI: 2. Meton Jlarpanxa.
3. Meron Tpanernuii.

BOIIPOC 29. Kakoro mopsiaka aomxkeH ObiTh MeTon Pynre-Kyrra, HaspiBaeMblii METOIOM
Oitnepa-Kommn?
1. TpeTbero nopsiaka.
OTBETHI: 2. ITaroro mopsiaka.
3. Broporo nopsixka.

BOITPOC 30. Kak HazbiBaeTcs meton Pynre-KyTra uerBeproro nopsaka?
1. OCHOBHBIM.
OTBeTsl: 2. Knaccuueckum.
3. CTanapTHBIM.

BOITPOC 31.

K xakomy Meromy mNpHOINKEHHOTO
peteHust HEJIMHEMHBIX ypaBHEHUU
OTHOCUTCS JIaHHBII PUCYHOK?
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1. MeTon urepanuii.
OTBeTHI: 2. MeTon kacaTrenbHBIX.
3. Meron xopa.
BOITPOC 32. Ypasuenue x3-2x*-4x-7=0 ¢ Tounoctsio 10 & =0,01 B mpomexyTke [3,4] umeer
CIEAYIIHI KOPEHb.

1.3,63.
OTBeTHI: 2.-3,63.
3.8,25.
BOITPOC 33.
K  xakomy Merony  HpUOIMIKEHHOTO
pelIeHus HEJIMHENHBIX yYpaBHEHUN
OTHOCHUTCS IAaHHBIN PUCYHOK?
a x

M — /
T2 T /
1. Meton xop.

OTBeTHI: 2. Meron KacaTenbHbIX.
3. MeTon urepauuid.

BOITPOC 34. Ilpu noCTpOEHHMHM KaKOrO MHOIOWIEHA, XapaKTepHU3YyIOIIEr0 HEU3BECTHYIO
byHKLUIO, rpadUK ero MPOXOAUT Yepe3 Y3JI0BBIE TOUKHU?

1. UaTepnonssuuoOHHbIA MHOTOYJICH.

OTBeThI: 2. ANnpoKCUMHPYIOUTUN MHOTOYJICH.

3. MuddepeHumpyronuit MHOTOUJICH.
BOITPOC 35. Kakas u3 3agaHHBIX (OpPMYJ OIEHKH MOTPEHIHOCTH MPHUMEHSETCS B METOJE
UTEepaluil BEIYUCICHUS KOPHS ypaBHEHUS?

L. )_c—xm < A ‘xm—xm_l‘.
r—1
OTBETHI: 2. )_C_xm <1 : ‘xm _‘xm—l"
—7r
3. x—x, [<— 1%, = X, |-
1—-r

w(x)

m
BOITPOC 36. lannas popmyna L(x) = >

X f (xk) SBISETCS?
Bow (x )(x—x,)

1.®opmynon Teinopa.
OTBeTsl: 2.UnTepnonsiunonHoit popmysoit Jlarpamka.

3. 1-ii uaTepnioNAUMOHHON hopmynoi HeroToHa.
BOIIPOC 37. Ypasuenue x*+2x-1=0 ¢ Tounocthio 0 & =0,01 B mpomexytke [0,1] umeer
CIEAYIOIIN KOPEHb.
1.2,57.
OTBeTHI: 2.-045.
3.0,45.
BOITPOC 38. Bropas untepnomnsiiuorHas ¢hopmysia HeroToHa 00BIYHO TPUMEHSETCS IS ..
1. UatepnionupoBaHus Ha3a.
OTBeTHI: 2. UuTepnionupoBaHus BOEPE.
3. UnTepnionupoBaHus MpsiMo.
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BOITPOC 39. Kakoii u3 nepeunciaeHHbIX METOJOB PEIICHUS YpaBHEHUN MO3BOJISICT Hanbolee
OBICTPO HANTH KOPEHb ypaBHEHUS?
1. Meton xopa.
OTBeThI: 2. Meron KacaTenbHbIX.
3. KomOMHUpPOBaHHBIN METO/I.
BOITPOC 40. Kak Ha3pIBaeTcs 3ajja4a HaX0XKACHUS (PYHKIIUH 10 U3BECTHBIM €€ m+1 3HaueHUsIM
B OKPECTHOCTH TOUYEK X0, X1, ..., Xm?
1. AITpOKCHMUPOBAaHUEM.
OTBeTHI: 2. HTepnonnupoBaHUEM.
3. UnTerpupoBaHuem.

BOITPOC 41. [lannas ¢popmyna

S(xX)=P,(xg+qh)=y,+qAy,+ —1)...(g—n+1) sBuserca?

1.®opmynoii 3pMI/ITa
OTBeTHI: 2. 1-i uaTepnonsimonHou Gopmyroit HeroToHa.

3. UnTepnonsaunonHo popmyioii Jlarpanxka.

BOIIPOC 42. Ilpu npumMeHeHHH TpadUIECKOro crocoda 0OpaOOTKM OMBITHBIX JaHHBIX B
ypaBHEHHUE ) = d( + d;X NOACTaBAIOTCS 3HAYCHUS B TOUKAX...

1. IIpon3BOIBHBIX HA MIPSIMOM.
OTBeTshI: 2. PacmnonoXeHHbIX BO3MOXKHO Jajibllieé OAHAa OT
JApyroi Ha IIPsIMOM.
3. PacnonoxxeHHBIX BO3MOXHO Omike OgHA OT
JIPyroi Ha IIPsIMOM.
BOITPOC 43. Ilycts 3agansr koopauHatel Touek A(2,0), B(4,3), C(6,5) D(8.,4), E(10,1). Torna
ypaBHEHHE JIMHUH, TPOXOASIIECH Yepe3 3TH TOUKH UMEET BUJI.

1. y:_

Otgersr: 2. y:x2 +3x°—5x-4

x* 19 ; 47
3.y=—— +—x" ——x-3
123 45 32

BOIIPOC 44. Kakomy Buay anmpOKCUMHUPYIOIIETO MHOTOWIEHA COOTBETCTBYET ClIeAyIOIIas

k=n k=n | k=n
m m-—
ay DX} +alzxk +..+na, . v,
k= k=1 k=1

k=n
a, Zxk +a12xk +...+a Zxk = Zxkyk,

k=1 k=1
k=n k=n
cucrema aOme+2 +a12xm+l ...+amzx13 = lefyka ?
k=1 k=1
k=n k=n
w S S, St = St
k=1 k=1 k=1




1. y=Ae”.

OTBeTsl: 2. y=Ax“.
3. y=ayx" +ax"" +.+a

m -

BOITPOC 45. Kakoil anmpokcumanuy IHPOU3BOJHOM COOTBETCTBYET JAHHOE BBIPa)KEHUE

\ Ay.
X))~ Vi ?
Y X,
Ax;
1. AnmpoxkcuManus ¢ TOMOUIbIO EHTPATBHBIX
Pa3HOCTE.
2. Anmpoxcumariysi ¢ TOMOIIBIO pa3HOCTEN Hazal
OTBeTHI: (J1eBBIX pa3HOCTEH).

3. Annpokcumanysi ¢ TOMOIIbIO Pa3HOCTEN BIEPEN
(mpaBbIX pa3HOCTEM).
BOITPOC 46. CranuoHapHOe pacupelesIeHUe TEMIEPATypbl B TEIUIOU30JIMPOBAHHOM TOHKOM
CTep KHE ONHUCHIBAETCA JIMHEHHON QyHKIMel U =, + a;X . OnpenenuTs NOCTOSHHbIE Ay U dq,

€CJIM JaHa Ta6J'II/II_[a N3MCPCHHEBIX TEMIIEPATYP B COOTBETCTBYIOIIMX TOYKAX CTCPIKHI:

X 0 2 6 8 10 14 16 20
Y 32 29,2 233 19,9 17,2 11,3 7,8 2
l.a, =21, a,=25.
OTBeTHI: 2.a,=32, a, =-15.

BOITPOC 47. Anmpokcumanys TPOU3BOJAHOM € TIOMOIIBIO LEHTPAJIbHBIX pa3HOCTEN
NPEACTaBIsIET COOOH ... MPOU3BOIHBIX C MOMOIIBIO JIEBBIX M MTPABBIX PA3HOCTEH B TOUKAX Xi?
1. IlpeacraBisieT ux cymmy.
OTBeThI: 2. IlpeacraBisieT ux cpeaHee reoMeTpUUYECKOe.
3. IlpeacraBiser ux cpepnee apuPpMeTHIecKoe.

BOITPOC 48. Ecii B popMyIie TIpsAMOYTONBHAKOB Ha KaXI0H dacTH [xi1, xi], i=1,7 nenenns

otpeska [a, b] dynkiuio f{x) 3amernuTtsh QyHKIMEH S(X), TO ee rpaduk OyaeT UMETh. ..
1. Bug mnomaHol TUHUM.
OTBeETHI: 2. CTyneH4yaTslii BUIL.
3. Bua mapaGoubr.
BOITPOC 49. Vicnonb3ys Tabauily 3Ha4€HUH,

X 1 2 3 4 5 6 7
y 3 7 13 21 31 43 57
HalTH 3HaYeHne QPyHKIUU pu x=3,1, IPUMEHUB UHTEPIOISIMOHHYO popmyiny HeioToHa.
1.25,98.
OTBeTHL: 2.13,71.
3.14,35.

BOITPOC 50. Ilpu mnocTpoe€HMM KaKOTO MHOTOWIEHA, XapaKTEPU3YIOLIETO HEU3BECTHYIO
byHKIMIO, TpadUK ero He IPOXOAUT Yepe3 y3JI0BbIE TOUKHU?
1. UaTerpupyrominii MHOTOYJIEH.
OTBETHI: 2. HTEepnoNsIuOHHBIA MHOTOUJIEH.
3. ANNpOKCUMHUPYIOUTUIT MHOTOYJIEH.
BOITPOC 51. KakoMy BHIY anmpOKCUMHUPYIOUIETO MHOTOWIEHA COOTBETCTBYET CIIETYIOIIAs
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k=n k=n
c-lged x, +n-lgd=> g y,,
=1

cucTemMa k=1 ?

k=n

k=n k=n
clged xi+lgd-Y x, =Y x, - lgy,.

k=1 k=1 k=1
1. y=Ae™.
OTBeTsl: 2. y=Ax“.

3.y=ayx" +ax" " +..+a,.
BOITPOC 52. Kakum Oyier 3HaueHHe MPOU3BOAHON (GYHKIMH y=sin X B TOuKe X, =7/3 ¢
TouHocThIO =107 (1/3~1,047198).2

1 A 6 49996
(Ax);

2. &) =0,23547.
3

A
3. s _ 0 45664,
3
BOITPOC 53. Kakoil anmpoKCMMalMd MPOU3BOJHOW COOTBETCTBYET JIAaHHOE BBIPAKECHHE

OTBETHI:

' Yi— Vi
y(x) m ——2

h
1. AnmpokcuManusi € TOMOIIBIO LEHTPAIbHBIX
Pa3HOCTEH.
2. Anmpokcumanus ¢ TMOMOIIBI0 Pa3HOCTEN Hazaj
OTBeTHI: (JIeBBIX pa3HOCTEM).

3. AnmpokcuMaiusi ¢ MOMOIIbI0 Pa3HOCTEN BIEPEN
(TpaBbIX pazHOCTEN).
BOITPOC 54. Ilepsas unrtepnonsauronHas popmyna Herorona 00bIYHO IpUMEHseTCs ...
1. MnTepnionupoBanus Hazal.
OTBeTHI: 2. UHTepnionupoBaHus BIEPE.
3. MHTeprionnpoBanus Mpsmo.

BOITPOC 55. TabauuHble JaHHBIE
T 1 2 3 4 5 6 7
S 2,31 2,58 2,77 2,93 3,06 3,16 3,26

orBeuaroT popmyne S = At” . Haiitu snauenns A4 un « .
1. A=3,212, a=0,176.
OTBeTHI: 2. A=4312, a =-0,852.
3. A=2312, a=0,176.
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BOIIPOC 56. I'paduueckoii nmmoctpanneil Kakoro MeTos1a MpUOIMKEHHOTO BHIUMCIICHUS

OTIpeINIEHHOTO UHTErpasia BJSETCS JIOMaHas JTUHUS?
1. Merona mpsiMOyTrOJIbHUKOB.

OTBETHI: 2. Merona nmapa6o.
3. Metona Tpamnenuii.
Lodx 17
BOITPOC 57. Berunucautb MHTErpasn j 5= arctg‘o =—. no ¢opmyne CummcoHa npu
01-+.x 4
=t
2
1.0,7833.
OTBeTHI: 2.1,2586.
3.-0,1245.

BOITPOC 58. Kakomy BHIy annpOKCUMHMPYIOIIETO MHOTOWIEHAa COOTBETCTBYET CIIEAYIOILAs

k=n k=n
g lgx, +nlgA=>1gy,,
k=1 k=1
cucTeMa ?
k=n 5 k=n k=n
g lg"x, +lg A lgx, =D lgx, -lgy,.
k=1 k=1 k=1
1. y=Ae™.
OTBeTsl: 2. y=Ax“.

_ m m—1
3.y=ayx +ax +..+a,.

BOITPOC 59. Kakoil anmpoKcMManuu IPOU3BOJAHONW COOTBETCTBYET JIAHHOE BBIPAKEHUE

Y () w2
h
1. AnmpoxkcuManust ¢ MOMOIIBIO IEHTPAIbHBIX
pPa3HOCTEM.
2. AnmpokcuManusi ¢ IOMOIIbIO Pa3HOCTEH Hazas
OTBeThI: (J1eBBIX pa3HOCTEH).
3. AnnpokcumManus ¢ TOMOIIbIO pa3HOCTEN BHEPEN
(mpaBbIX pa3zHOCTEM).
BOITPOC 60. Meton Pynre-Kytra kakoro nopsjaka Ha3zbiBaeTcs «Kiaccuueckum»?
1. IIsToro.
OTBeTHI: 2. IlepBoro.
3. Yetreproro.
Ccbl1ka Ha TeCTOBOE 3aaHHe
https://forms.office.com/Pages/ResponsePage.aspx?id=JfZhbOHe9kyuRcqlP
TEiOfUKyD1uGZ9EjX QJOBKAhRUNEFJOExVOFNZNINGSOU4TVNFO

TQ2UOUyUS4u

CITMCOK MPABUJIBHBIX OTBETOB HA BOITPOCHI TECTOBOTI'O 3ATAHMSI.
1.3), 2.(1), 3.2), 4.2), 5.(1), 6.(2), 7-(3), 8.(3), 9.(2), 10.(2), 11.(3), 12.(3), 13(1), 14.(1),
15.(3), 16.(2), 17.(3), 18.(3), 19.(1), 20.(1), 21.(2), 22.(3), 23.2), 24.(1), 25.(3), 26(2), 27.(2),
28.(1), 29.(3), 30.(2), 31.(3), 32.(1), 33.(2), 34.(1), 35.(2), 36.(2), 37.(3), 38.(1), 39.(3), 40.(1),
41.(2), 42.(2), 43(1), 44.(3), 45.(1), 46.(2), 47.(3), 48.(2), 49.(2), 50.(3), 51.(1), 52.(1), 53.(2),
54.(2), 55.(3), 56.(3), 57.(1), 58.(2), 59.(3), 60.(3)
Kpurtepuu oneHMBaHUS TeCTOBOIO 3a/1aHUS:
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«3» - 3a 50-70% npaBUJILHO BBHITIOJIHEHHBIX 3aJIJaHUH,
«4» - 3a 70-85% npaBUIIbHO BBHITIOJIHEHHBIX 3aJIJaHUH,
«5» - 3a MpaBUJIbHOE BBINOJHEHUE Oosee 85% 3amanuil.

6. KOHTPOJIbBHO-OLUEHOYHBIE CPEACTBA IJIsA
IMPOMEXYTOUYHOM ATTECTAIIUH
Uncempyryus ons obyuarouuxcs
1. BrHumamenvHo npouumatime 60npocsvl mecmogo2o 3a0aHusl.
2. Bwibepume 00un npagunvhsiii 6apuanm omeema Kaxicoo2o 0npoca.
3. Bpewms evinonnenus 60 murnym
4. Tecmosoe 3a0anue evinoansiemcs Ha I1K.
TecToBoOe 3a1aHue

1. AbcomoTHas MOTPEUIHOCTh
a)A=1A—al b)AA=a c)A=IB—-al d)a=I|A+al e)Aa=I|A+Bl

2. AbGcomroTHas MOTPEUIHOCTh MPHOTIKEHHOTO qucna
a)A=1Aal b)Aa=a c)A=lal d)A=lAal e)Aa=|AB

3. [MpenensHyIO a0COIIIOTHY IO HOTPELIHOCTb BBOJISIT eciu
a) YuciIo A HE W3BECTHO b) YHCiIO a He m3BecTHO c¢) A He m3BectHo d) A — a He
U3BECTHO €) He u3BecTHO B

4 [penensHas abcomoTHAs MOTPEIIHOCTh

a)Aa b)AB c)AA d)A
5. Onpenenuth TpeneIbHYI0 aOCONIOTHYIO TOTPEITHOCTh Yuciia a = 3,14, 3aMEHSIONEro 4Yucio 7
a) 0,002 b) 0,001 c)3,141 d)0,2 e)0,003

6. OTHOCHUTENLHAS MOTPELIHOCTD
a)o=A/IAl b)o=A c)o=A/B d)o=c/a e)c=a—-A

7. OKpyTIuThH YHUCIIO i = 3,1415926535... Ji (o) [ISTH 3HaYaIX udp
a) 3,1416 b)3,1425 c¢) 3,142 d) 3,14 ¢)0,1415

8. YucaoBoit pan Ha3BaHU CXOJISITITAMCS], eciu

a) CyIIecTBYyeT MpereNl IOCIeAOBAaTEIFHOCTH €r0 YacTHBIX CyMM D) MOXHO HalWTH CyMMy psza
C) CyIIECTBYET IOCIECI0BATENLHOCT, d) YacTHBIE CyMMBlI PaBHBI HYJIO €) CYLIECTBYET Npeaen
pasHoCTH

9. Hcmomp3ys MeTox XOpA HAWTH TONOXWUTEIbHBIN KOpeHb ypaBHeHus x4-0,2x2-0,2x-1,2=0
a) 1,198+0,0020 b) 1,16+0,02 c) 2+0,1 d) 3,98+0,001 e) 4,2+0,0001

10. Haiitu JEHCTBUTENbHBIE KOpHHU ypaBHEHUS x-sinx=0,25
a) 1,17 b) 1,23 ¢) 2,45 d)4,8 e) 5,63

11. JIBe MaTpumbl OJHOTO M TOTO JKE THIA, MMCIONIME OJWHAKOBOE YHUCIO CTPOK M CTOJOLOB, U

COOTBETCTBYIOLIUE DJIEMEHTBI X paBHBI, Ha3bIBAIOT
a) paBHBIMH b) OTMHAKOBBEIMHU C) Pa3HBIMH 10 PAHTY

12. C Kakoi Marpuiie COBMAJIaeT JIBAKJIBI TPaHCIIOHUPOBAHHAs MaTpuia
a) ¢ UCXO/HOM b) c 0OpaTHON ¢) ¢ HYJIEBOW

13. Haxoxnenue oOparHoit MAaTPHUIIbI IS JAHHOH Ha3bIBaeTCs

a) oOpalieHue TaHHOW MaTpUIBl  b) TPAHCIIOHUPOBAHWEM  C) CYMMOM MaTpHII

14. MakcuManbHBIA ~ TOPAJOK  MHUHOpa  MAaTpUIBl,  OTIMYHOTO  OT  HyJs,  Ha3bIBaIOT
a) panrom b) npegenoM c) psimoM  d) CXOUMOCTBIO  €) ONIpeICIUTEIeM

15. Pa3HOCT, MEXIy HAWMEHBIIMM W3 4YHCEl M W N W paHTOM MATPHIBI HAa3bIBAETCS
a) nedexktoM b) mpenesoM ¢) paHrom

16. CymectByomye ¥  HUMEIOLUIME  BaXXHOE  3HAUYGHHE  MAaTpUYHbIE  CTENCHHBIE  PSABI
a) IIpaBbIe M JIEBBIE b) CpemHUE C) BEPXHUC U HIDKHHE

17. Marpuunsie pAIbI JIat0T BO3MOYKHOCTh OIpeaeIIsITh
a) TpaHCIEHACHTHbIC (DYHKIIMK MAaTPUIBl  b) MUHOPBI MATPUYHOTO PAa  C) CXOMASIINECS PSIbI

18. Meron, mpencTaBiAOUIMA CO00M KOHEYHBIC ANTOPUTMBI JUIS BBIYMCICHUS KOPHEH CHCTEMBI
a) TOYHBIM MeTon b) Merom pemakcaruu ¢) Meron wurepanuu  d) TpHOTMHKCHHBIA METOX
€) OTHOCHUTEIBLHBIN METOT
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19. MCTOI[ IMO3BOJISIOIIN I MOJIYy4YUTh KOPHU CHUCTEMBI C SaﬂaHHOﬁ TOYHOCTBIO IIYTEM CXOAAINXCA

OECKOHEYHBIX MIPOIECCOB
a) UTEPaAlMOHHBIA MeTOJl b) TOUHBIN METOJ C) MPUOIKESHHBI METO.T
20. IlpousseaenueM  Bekropa  x=(x1,x2,...,xn) Ha  umcao Kk  Ha3bpIBaeTCi  BEKTOP

a) kx=(kx1,kx2,...kxn) b)k=x1+x2+...xn ¢) ab=x1+x2+...+xn

21. Ha3panme nr000#f COBOKYIMHOCTH N JIMHEWHO HE3aBUCHMBIX BEKTOPOB N-MEPHOTO TMPOCTPAHCTBA
a) 6azuc b) opT C) BEeKTOp

22. MeTtobl peuieHus YpaBHEHUI JIETSATCS Ha:
a) [Ipssmple 1 utepatuBHBle b) [IpsiMble 1 KocBeHHBIE ¢) HadaapHbIe 1 KOHEUHBIC

23. Ilpm KOHTpoie  pemieHus  ajareOpanvdeckoro  ypaBHEHHUS  MOXET  OBITh  IOJe3Ha!
a) Teopema Buera b) Teopema Hetotona c) Teopema [leppona

24. Ot JIATUHCKOTO CIIOBa recurrens:
a) BO3BpAIIAIOIINICS b) MEHSIOIIMIACS C) TTOBTOPSONTHICS

25. Kaxk HHaue Ha3bIBAIOT METOJT Hrrorona?
a) Merop kacarenpHbIX b) Metox kosmokaruu c¢) MeTo/ | MpOTOHKH

26. Kak HWHaue Ha3bIBAIOT METO/I xopa?
a) MeTto mponopIMOHAIBHBIX YacTelt b) Metos kacaTenbHBIX  ¢) MeTo KOJUTOKAITn!

27. Merton xopa “MeeT erie OJTHO UM
a) MeTtox nponopIMOHAIBHEIX JacTelt b) MeTon kacaTenpbHBIX ¢) MeTon OuceKInit

28. Uto ob1ero y MeToaa XOpI u MeToaa ATeparmii?

a) OOmasi CKOpOCTh W CBOWCTBO camoucrpaBisieMocTd b) CBOMCTBO CaMOUCIPABIsSEMOCTH
¢) Obuas ckopocts  d) Jlerkocts npu pemiennn €) TpebyeTcs HaXOXKICHUE MPOU3BOAHON

29. Ecmm TOYKA TTBIKETCS pPaBHOMEPHO v(t)=v=const, TO OTBET TOTOB:
a) S=u(T2-T1) b)S=0 c)v=v0+at

30. Ecmn cuna MIOCTOSIHHA, OTBET JlaeTcst bopmynoii:
a) A=F(b- b) A=F(a- c¢)F=const

31. TounsbIi METOJT BBEIYMCIICHUS HWHTErpajioB OBLI MIPEIOKEH:
a) Hetoronom u Jletionunem  b) Hetoronom u 'ayccom  c¢) 'ayccom u CTUpAHHTOM

32. Bcee METO/IBI BBIYHCIICHUS MHTETPAJIOB Jenarcs Ha!
a) Tounsre u mpubmkennsie  b) [Ipsmele n urepatnBabie  c¢) [IpsMbie 1 KOCBEeHHbIE

33. Ipenen CYyMMBI S = v(t1)Atl+v(12)At2+...+v(tn)Atn Ha3bIBACTCS:
a) OnpenenenHsIM uHTErpajgoM  b) Heonpeaenennsim unTerpaioM  c¢) PekyppentHo#t popmymnoit

34. MertogoM XOpA YTOYHHTH KOpeHb ypaBHeHHs x3 — 2x — 3=0, ¢&[1;2]; &=10-3
a) £&=1.8933+0.0001 b) £&=0.0001+1 ¢) £&=0.0033+0.0001

35. Meton HeroTona-
a) oOmagaer CBOMCTBOM CaMOMWCIPABISIEMOCTHM W HMMEET BBICOKYIO CKOPOCTh CXOJUMOCTHU
b) JTaeT 00IBIION BBIUTPBIIIT BO BpEMEHH

C) 3aHMMaeT OYeHb MHOTO BPEMEHH

36. IlpuOmwkxeHHBIM YHCIOM a Ha3blBAIOT 4YMCJIO, HE3HAYUTEIBHO  OTJIMYAIOMIMECS  OT
a) toudoro A b) HeTouHoro A c¢) cpeaHero A

37. a Ha3bIBACTCS MPUOITHKEHHBIM 3Ha4YECHUEM A o HEJI0CTAaTKY, ecnu
a)a<A b)a>A c)a=A

38. Iloxg ommOKOH WMIM MOTPEMIHOCTHI0 Aa NPUOIMKEHHOTO 4HUciaa a OOBIYHO IMOHMMAETCS Pa3HOCTb

MEXIYy  COOTBETCTBYIOIIMM  TOYHBIM  9YHCIOM A HW  JaHHBIM  NPUOIDKEHUEM,  T.C.
a)Aa=A—-a b)Aa=A+a c)Aa=Ala

39. Ecmn OIIMOKA IIOJIOXKUTEIIbHA A>, TO
a)Aa>0 b)Aa<0 c)Aa=0

40. [TorpemHocTb, CBsI3aHHAsA c caMmoi MOCTaHOBKOM MaTeMaTUYECKOU 3a7a41

a) MOTPEIIHOCTh 3a/1a4M  b) TIOrPEeIIHOCTh METO/Ia C€) OCTATOYHAS IOTPELIHOCTD
41. TlorpemrHocTH, CBSI3aHHAs C HaJWYWEM OECKOHEYHBIX IMPOIECCOB B MAaTEMaTHYECKOM aHalln3e
a) OCcTaTOYHAs TIOTPEITHOCTh b) aOCONIOTHASI C) OTHOCHTEIIbHAS
42. TlorpenHOCTH, CBS3aHHBIC C HAJIUYMEM B MaTEeMaTHYSCKUX (DOpMyJiaX, YHCIOBBIX IMapaMeTpOB
a) Ha4aJbHOM b) KOHEYHOM C) aOCOIFOTHOM
43, ITorpemntHocTy, CBSI3aHHbBIE c CHUCTEMOM CUHUCJICHUS
a) MOTPEIIHOCTh OKPYIJVIEHUSI b) MOTpenIHOCTh NEHCTBUI C) MOTPEIIHOCTH 33434
44. AbconmoTHasT TMOTPEUIHOCTb TPH  OKPYIJIGHHH 4YHMcia [ A0 TpEX 3Havamux Ludp
a) 0,5*%10-2 b) 0,5¥10-3 c¢)0,5*10-4
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45. [penenbHas abcoutoTHAS MOTPEITHOCTh pasHocTH
a) Au=Ax1+Ax2 b) Au=atb c)Au=A+b

46. Hatitu In3 C TOYHOCTBIO Ji (o) 10-5
a) 1,09861 b) 1,01 c¢)1,098132

47. Haiitn sin 200301
a) 0,35 b) 0,36 c) 0,2
48. Hatitu tg 400

a) 0,839100 1b)0,84 ¢)0,9

49. C mOMOMIBIO 3TOTO METOJa YHCIO BEPHBIX HU(P MPUMEPHO yABAWBAETCS Ha KAXKIOM JTarle 1mo
CPaBHEHUIO c MIepBOHAYATIEHBIM KOJMYECTBOM
a) npouecc ['epona b) popmyna Teiiopa c¢) popmyna MakiiopeHa

50. MeronqoM  MOJIOBMHHOTO  JAENEHHMS  yTOYHUTb  KOPEHb  ypaBHeHus  x4+2x3-x-1=0
a) 0,867 b)0,234 ¢)0,2

51. Hcnonmp3ys MerTox XOpJ HaWTH TIOJIOKUTENbHBIM KOpeHb ypaBHeHus x4-0,2x2-0,2x-1,2=0
a) 1,198+0,0020 b) 1,16+0,02 c)2+0,1

52. Bpiuucauth MetogoM HpIOTOHa OTpHUlIATENbHBIA KOpeHb ypaBHeHHs Xx4-3x2+75x-10000=0
a)—10,261 b)—10,31 c¢)-5,6

53. Hcnonb3ys KOMOMHHMPOBAHHBIM METOJ BBIYUACIHTE € TOYHOCTHIO 10 0,005 eIuHCTBEHHBIM
MTOJIOKUTENTbHBIH KOPEHb ypaBHEHUS
a) 1,04478 b) 1,046 c¢)2,04802

54. OmnpenenuTs YUCIO MOJOKUTEIBHBIX W YHUCIO OTPULATENBHBIX KOpHEH ypaBHeHUs x4-4x+1=0
a)2u0 b)3u2 c)0u4

55. Onpenenutrh HWKHEE YHMCJIO M BEpXHEE YMCIO MepeMeH 3HakoB B cucteme 1, 0, 0, -3, 1.
a)2u4 b)3ul c)0ud4 d)Ous5 e)3u2

56. Onpenenuts COCTaB KOpHeH ypaBHEHUSA x4+8x3-12x2+104x-20=0
a) OOWH TIOJOXKUTEIBHBIK W  OOWH  OTPHUIATEIIBHBIN b) HeT HH OIHOTO  KOPHSI
C) HEBO3MOKHO HAaWTH YUCIIO KOPHEH

57. VYkaxure CBONCTBa CyMMBI MaTpuL| A+B+C)=...
a) (A+B)+C b) (B+A)*C c) ABC

58. Ykaxnre Ha3BaHHE MaTpPHIIBI -A=(-1)A

a) MPOTHBOIIOJIOKHAsSI b) oOpaTHasi ¢) paBHas

59. 3amMeHMB B MaTpUIe THIAa MXN CTPOKM COOTBETCTBEHHO  CTOJOIAMH  IOJIYYHUM
a) TPaHCMIOHUPOBAHHYIO MATPUILY b) paBHYIO MaTPHILy C) CPEIHIOI0 MATPHILY

60. Marpuia paszburas Ha KIJICTKH, Ha3bIBaCTCS KJICTOYHOM u

a) OyiouHOW b) paBHOW ) OKaWMJICHHOM

CchLIIKA HA TECT

https://forms.office.com/Pages/ResponsePage.aspx?id=JfZhbOHe9kyuRcqlP
TEi0Z0cj3Vs6A90101DJLIPSRZUMTFHRFNTNFdHVEhTUOIDQjk4WIRO
NzU1Ny4u

Kpurtepuu onieHnBaHusi TeCTOBOIO 3a/1aHUS:
«3» - 3a 50-70% npaBUIILHO BHITIOJIHEHHBIX 3aJIaHUH,
«4» - 3a 70-85% npaBUIILHO BBITIOJIHEHHBIX 3aJIaHUH,

«5» - 3a MpaBWIIbHOE BBITIOJTHEHUE Oomee 85% 3amanmii.
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JIMCT U3MEeHEeHU 1 TONMOJHEHUN K KOMILJIEKTY KOHTPOJIbHO-OLEHOYHbIX
cpeacTB

Homnonnenuss u uzMeHeHuss k komiuiekty KOC nHa y4eOHBIH Troja Mo

JUCLIUILINHE

B xommiexkt KOC BHeceHbI CleyoIne N3MEHEHUS:

Homonnenuss u usMmeneHus B kommuiekre KOC oOcyxnensl Ha 3acenanuu LK

« » 20 r. (mpoTokomn No ).

[Mpencenarens 1K / /
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