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1. llepeyenb KoMNeTeHUMI W 3Tanbl UX (POPMHUPOBAHUS B MpoLecce OCBOCHUS

AUCIUIIJINHBI

Paboueii nporpaMMoﬁ JUCIHUITIITMHBI «YucneHHsle MCTOABI» MPCAYCMOTPECHO

dhopmMupoBaHUE CIEAYIONUX KOMIICTCHITUN.

Tabnuua 1
HCpCLICHB KOMHeTeHHI/Iﬁ N 2Tallbl UX Q)OpMHpOBaHI/IH B ITPOILIECCC OCBOCHUA
JTUACIIATUINHBI
Kon
Kox n HanmeHoBaHue WH/IUKATOpa [Tmanupyemble pe3yabTaTbl 00ydIeHUs 110
KOMTIETCHITUT JOCTHKEHUS TMCIUTUIAHE
KOMTIETCHITUT
OIIK-1: Ciocob6eH npuMeHsITh N-10IIK-1 | 3naTh: OCHOBBI MAaTEMATUKH, (DU3HKH,
€CTeCTBEHHOHAYYHBIC U BBIYMCIIATEIBHON TEXHUKU U
oOImIenHXKeHEepHbIE 3HAHNUS, IPOTPaMMHPOBAHUSI.
METO/Ibl MATEMATHYECKOTO NJ-2011K-1 | YMeTh: pemath CTaHAapTHEIC
aHaJIM3a U MOJICIIMPOBAHUS, npodeccHoHaTbHBIE 33/1a49H ¢ TPUMEHEHUEM
TEOPETHYECKOTO 1 CCTCCTBCHHOHAYIHBIX U oO0IIenHKEHEPHBIX
SKCICPHMEHTATEHOTO 3HaHUH, METOJIOB MAaTEeMaTHYECKOTO aHAIIN3a
Y MOJICITUPOBAHHSI.
HCCHCHOBATHA B . NJI-30IIK-1 | UMeTh HaBBIKH: TEOPETUYECKOTO U
npoheccHOHATLHOM SKCIIEPMMEHTAIBHOTO HCCIIEI0BAHMS
ACATEIILHOCTH. 00BEKTOB PO eCCUOHATILHON JeSITEIbHOCTH
2. IMacnopt ¢oHIa OIEHOYHBIX CPEeIACTB /Jsi TNPOBeJdeHHs] TeKylleidl u
NMPOMEKYTOYHOI aTTecTANMH 00y4YaI0IIUXCH
Tabnuua 2
OHeHOqHBIe CpCACTBA IJId IPOBCACHUA TCKYH.ICfI n HpOMe)I(YTO‘IHOﬁ arrecraiamuu
oOy4Jaromuxcs
HanmenoBanue HanmenoBanue
Ne dopmupyemas
w paszena (TeMbl) KOMITCTCHITSE OIICHOYHOTO
JTMCIUTUTHHEI cpeacTBa
1 | DnemeHTHl TEOpUU OIlIK-1 KOHmpobHoe 3adanue 1
MOTPENTHOCTEH IK3AMEH
2 | YncneHHbIE METOBI peIICHUS OIlIK-1 KOHMPONbHOe 3a0aHue 2
HEJIMHEHHBIX YPAaBHEHUM. 9K3AMEH
3 | YncneHHbIe METOABI peIIeHUs OIlIK-1 KOHmponvHoe 3a0anue 3.1,
CHICTEM JINHEHHBIX anreOpandec- KOHmMpONbHOe 3a0aHue 3.2,
KHX YpaBHEHUM. 9K3AMEH
4 | YucneHHbIC METOBI PEIICHUS OIllK-1 KoHmpoavHoe 3aoanue 4.1,
CUCTEM HEJMHEHHBIX YPaBHEHUH. KOHmponbHoe 3a0anue 4.2,
IK3AMEH
5 | Anmpokcumanus GyHKITUH. OIllK-1 KOHmMpoavHoe 3a0anue 5.1,
KOHmMpobHoe 3a0anue 5.2,
KOHmMpobHoe 3adanue 5.3,
IK3AMEH
6 | UncieHHOE MHTETPUPOBAHHE. OIlIK-1 KOHmMpOobHoe 3a0anue 6




HanmenoBanue HanmenoBanue
Ne dopmupyemas
pasnena (Tembl) OLIEHOYHOTO
n/n KOMITCTEHITHS
JMCIUTUTHHEI CpencTBa
IK3AMEH
7 | UucrieHHbIe METO/IbI pELICHUS OIlIK-1 KOHmpovHoe 3adanue 1.1,
g depeHnrnaIbHbIX ypaBHEHUH. KOHmMponbHoe 3a0aHue 1.2,
IK3AMEH
8 | Metons! perieHus 3a1a4y OIlIK-1 KOHmMponbHoe 3a0anue 8
JMHEWHOTO MPOTPaMMHUPOBAHUSI. IK3AMEH

Tao0muna 3

KpI/ITepI/II/I OLCHHUBAHUS PC3YyJIbTAaTa O6y‘ICHI/IH 110 AMCIHUIINIIMHEC MU IIIKaJa OICHUBaAHUA
110 AU CIUITIIMHC

PesynbTar Kputepuu onieHUBaHMS pe3yibTaTa 00yUeHHS 10 TUCIUIUINHE U IIKaJIa [Ipouenypa
00yueHHS OIIEHMBAHUS 11O IUCUUILINHE OIICHUBAHMS
IO IUCLIUTUTIHE 2 3 | 4 | 5
He 3aureno 3auTeHo
-1 OIK-1 Omcymcemeue unu Henonnvie Coopmuposannvie, | Chopmuposannvl | KoHmMpoabHoe
3HATB. OCHOBEI @pazmenmapnvie npeocmasnenust HO codepoicauyue e 3a0anus,
MaTeMaTHKH, npeocmasnenus 0 Memooax omoenvHble cucmemMamuyeck | 9K3aMeH
(076370478 0 memooax BHIUUCTIUMENLHOU npobenvl ue
BBIYHCITUTEIILHON BbIYUCIUMENBHOU MaAMeMamuKu. npeocmasnenus npeocmasnenus
TEXHUKH U MAMeMamuKu. Memoovl peuienus 0 memooax 0 Memooax
[POrpaMMHPOBAHHSL. Memoobl pewieHus HeNUHeHbIX U BbIYUCTUMENbHOU BbIYUCTUMENLHO
HeUHEeLHbIX U oupghepenyuanvu MAMeMamuKu. 1 MAMeMamuxu.
oupghepenyuanvrvix bIX ypagHeHuil, Memoovl peuienus Memoovl
ypasHenuil, unmepnonayuu, HeNUHeHbIX U pewenust
unmepnonAyuuU, NPUOIUICEHHO2O oupghepenyuanvu HeUHeUHbIX U
NpUOIUICEHHO2O BbIUUCTICHUS. bIX ypagHeHuil, oupghepenyuans
BbIUUCTEHUS] @ynxyui, unmepnonayul, HbIX YpasHeHuil,
Gynryuii, npouU3600HbIX, NPUOIUICEHHO2O uHmMepnonAYUlU,
npou3600HbIX, npeoenos u BbIUUCTICHUSL NPUOIUICEHHO2O
npeoenos u uHmMezpanos. Gynryuii, BbIUUCTICHUS.
uHmezpanos. npou3600HbIX, Gynryuii,
npeoenos u npou3600HbIX,
uHmMezpanos. npeoenos u
uHme2panos.
HNJ-2 OIK-1 Omcymcmeue B yenom B yenom Coopmuposannvl | Konmpoavroe
YMmern: pematsb YMeHull unu yooegiemseopumens yooegiemseopumens e yMmeHus 3a0anus,
CTaH/apTHBIE @pazmenmapnvie Hble, HO He Hble, HO pewams IK3aAMeH
npo¢heccroHaNbHBIE YMeHus peuiams cucmemMamusupos cooeparcawjue cmanoapmmule
3a1a4u ¢ cmanoapmuule anmvle yMeHusl omoenbHble npogeccuonansy
MIPUMEHEHUEM npogheccuonanvhvie pewamby npobenvt ymenus Hble 3a0auu ¢
€CTeCTBCHHOHAYYHBIX 3a0ayu ¢ cmanoapmuule pewams npumeHeHuem
1 OOIIEMHKEHEPHBIX npumeneHuem npogheccuonanvhbl cmanoapmuule Memooos
3HAHMH, METO/IOB Memooos e 3a0ayu ¢ npogheccuonanvhbl 6bIHUCTIUMENTLHO
MaTeMaTH4ecKoro BbIYUCIUMENBHOU npumeHeHuem e 3adauu c I Mamemamuxu.
aHaIM3a U Mamemamuxu. Memooos npumeHeHuem
MOJICITUPOBAHHUSL. BbIYUCTUMENbHOU Memooos
MameMamuxu. BbIYUCTUMENbHOU
MaAMeMaAmuKuy.
HNJ-3 OIK-1 Omcymcmeue B yenom B yenom Coopmuposannvl | Konmpoavroe
HAmeTts HABBIKH: 671a0eHUs Ul yooenemsopumens yooenemsopumens e graoeusl 3a0anus,
TEOPETHYECKOro 1 @pazmenmapnvie Hble, HO He Hble, HO HAGbIKAMU 9K3aMeH
9KCIIEPUMEHTAIBHOTO | 671a0eHus HagbIKAMU CUCMEMamu3upos cooepoicaujue meopemuueckoe
UCCIIeIOBAHMUS meopemu4eckozo u anmvle 61a0eHUs. omoenbHble ou
00BEKTOB IKCNEPUMEHMATLHO2 HAGbIKAMU npobenvl 6nadenis 9KCnepUMeHma
npodeccuoHanbHON 0 uccnedosanus meopemuuecko2o HAGbIKAMU bHO20
JIeSITEIIEHOCTH 00beKmog u meopemuuecko2o uccnedo8anus.
npogeccuonanbrotl 9KCNEPUMEHMANbH u 00beKmog
desimenbHOCMU HA 020 uccnedo8anus DKCHEPUMEHMATbH npogheccuonans
ocHoge uzyyeHusl 00vexmog 020 uccnedo8anus Hou
ceolicms ux npogheccuonanvho 00vexmog desimenbHOCHU
MaAMeMamuyecKux il OestmenbHoCmu npogeccuoHanbHo Ha OCHOBe




Mooeneli npu
ROMOUJU YUCTIEHHDIX
Memoooa.

HA OCHoeBE
usydenus ceolicme
ux
mamemamuieckux

1l OesimenbHoCmu
Ha OCHOGE
U3YUEHUsL C8OLICME
ux

u3yHenus
c80liCME Ux

Mamemamuyeck

ux mooeneii npu

Mooeneti npu MamemMamuyeckux nomowu
nomowu Mooeneti npu YUCTIEHHBIX
YUCTIEHHBIX nomowu Memooos.
Memooos. YUCTIEHHBIX
Memoooe.

®OHJ] OLIEHOYHBIX CPEACTB IS [TPOBEAEHMS TEKVIIETO
KOHTPOJIS

Koumponvuule 3a0anus 0nsa nposedenusi mekyue2o KOHmMpOJis

Tema 1
DJieMEeHThI TEOPHUH MOTPEIIHOCTE

KouTpoabHoe 3ananue 1

BerMucmiTs 3HavueHne (VHKII ¢ I €€ [peielbHble a0COMIOTHVIO I OT-
HOCHTEJIBHYH) TOTPEIHOCTH, €C/IH H3BECTHRI MOTPENIHOCTH €€ apryMeHTOB.
Haiitn KoMMecTBo BepHBIX 3HAYAUIX NP GYHKII # (B [IIIPOKOM I Y3KOM
cMeicae). [TapaveTpsl mn & 3anadsl TouHo. JJaHHEIE OpaTh 13 TaOIIIIbL.

No 1] - v m| k
1 |msml x+k&y) 3.15 £ 0,02 1,1585% 2 |1,5
2 |msm x+cos(l+ky) 1.25 0,002 1,26 £10% 3 |1.6
3 (™4 }-"f 1.23 +0,02 1.58+5% 4 (1.7
4 sm( x—m)+cosky 1,12 + 0,01 128+2% |5 |1.8
5 (Im i j,r ]—1 1.32 £0,01 197+2% |6 |1.9
6 |In( mx+kvy) 3,56 + 0,04 2,56 £2% |7 2,1
FA ,{-:_.«1 1.84 +0.04 6,21 2% 8§ 2,2
8 |log s (mx +kv) 5,12 £ 0,02 1,01 £2% 2 [2,3
o R ;;1-3 3.44 £ 0,02 1,21 +3% 8 2.4
10 |cos(mx+ kv) 411 £ 0,02 106 4% |7 2.5

Tema 2

Yuc/ieHHbIE METOAbI PEIICHUS] HeJIMHEHHbIX YPABHECHU

KoutpoJsbHoe 3aganue 2

Onpenenuts KOPpHU YpaBHEHHS TpaduvecKd U YTOYHUTH OJIUH U3 HUX UTeE-
palMOHHBIMU MeToJaMM (METOJAOM JIeNI€HUs OTpe3ka mnormosiaM, Meroaom Helo-
TOHA, METOJOM MPOCTON uTepanuu) ¢ ToyHOCThI0 0,01:



1 x> 4+2x+2=0
2. e =2x+2=0
3. X +3x-1=0

5. X +2x+4=0

g 1

6. (x+1)" =—
X

7. J.'=[_,T+]:I';

Tema 3
YucsieHHbIE METOAbI PELICHUS] CHCTEM JIMHEHHBIX aJredpanyecKux ypaBHeHHUil

Kontpoabhoe 3axanue 3.1

Pemmte CJIAY urepammnoHHsIMH MeToaaMi ¢ ToyHOCThI0 0,01 mpu 3amaH-
HOM HadasibHOM Ipuomkerun (0,7mz: 1; 2; 0.5):

3y X =Xt Xy—=3m m — BapHaHT

X —4%; +Xy—%p =m—6

~og by Fdxptoy=15—m

X Xy £Xy 3%y =12

Kontpoasnoe 3aganue 3.2
Peunirs crcreMy ypaBHEHINI METOA0M HPOTOHKH (IUII HTEPALIIOHHBIM Me-

TOAOM € TOYHOCTRED (0,01 ):
E-H}J.'i +x, =m+5
! =23 +9x%; +x; =n+9m -1
0.1x, +4x; —x, =4n+0.Im -5
i—.x‘_; +8xy=—n+40

reM- HOMEpP BapuaHTa, an— HOMEpP TPYIIIIHI.

Tema 4
YuciaeHHoe MeTOAbI PeLIeHUs CUCTEM HeJIMHEeNHbIX YPABHEHU



KontpoJsabHoe 3ananue 4.1
Peumite crcreMy HelTHHEIIHBIX YPAaBHEHHIT OJHHM 13 HTEPAllHOHHBIX Me-

To0B (MeTo1oM HeloToHa, npocTeIx nTepauuii, 3eiigens) ¢ touHocTeo 0,01:

I [sm(x-1)=13-y 2. [sm y+2x=2
|x—sin( y+1)=08 lcos(x— 1)+ ¥ =0,7
3. [eos(x—1)+y=05 4. [cosy+x=15
1_1'— cosv =3 \_12_1' —sm x—0,5)=1
5. [sil'l{ x+)—-v=12 6. sm v+0.5)—x=1
I_ 2x+cosy=2 cos{(x—2)+yv=0
7. [snx+2y=2 8. [cos(y+0.5)+x=0,8
lcos(y—1)+x=0,72 |sin x— 2y =16
9. I[CGS.T +y=15 10. [a"-iu( y—1D+x=13
| 2x—sin( y—0.5) =1 |v—sin(x+1)=08

KoutpoJsbHoe 3aganue 4.2
Penmite ccTeMy HelHelHBIX YPAaBHEHHIIT 0HIM H3 NTepallloHHBIX Me-

TOoA0E (MeToa0M HeloTOHA, IpoCTRIX HTepattiii, 3eiiaens) ¢ Tousoctsio 0,01:

[ 2 4172 HauanpHOE NpHoTIKeHIE
T o= _., — }_
m- m” (mi2: m'4)
\;2 -
P —i

(1]

rae M-HoMeEp BapHaHTA.
Tema 5
Nurepnonsiuus
KontpoJsbHoe 3aganue 5.1 i
[TocTpouts nHTEpNIOIALMOHHBIE MOJUHOMBI Jlarpanyka u HerooToHa 1o 3anas-
HBIM TOYKaM:

1 % 1 |3 |4 2. = & |2 |3
y 1 (2 |1 y |2 |0 [4
3 a2 2 [0 |1 4. x |0 [2 3
y 4 (1 |3 4 |1 |5
5 % SIERE 6. ¢ |2 |1 |4
y 2 |1 |3 y |1 ]4]1




7. [x [0 2 3 8 x |2 |3 |5
y |l |2 |1 y |1 [0 ]1
9. [x |12 |5 10. [x Jo |1 [3
y |4 |3 |4 vy |1 |4 ]2

KouTtpoJsbHoe 3aganue 5.2
Haiitu 3Hauenue QyHKuil 3agaHHbIX TAOMMYHO IpU X =1,1 ¢ momMomb0 KyOu-
YECKOro CIjIanHa.

X, ! 2 3 4 5 6 7 | 8 9 | 10
L0 (10| 1,) (09 (o9 [ 08 | 10 | 10 [ 12 | 12 | 22
12 (21 (2220 (19202202118 [201]19
14 (20 (32 (30 (3229132131 [ 3230 | 32
1,6 | 38 [ 42 [ 38 [ 38 |42 |42 ]38 |41 [ 38| 3.8

1.8 >.2 5.2 3. ol 3.2 -l 52 52 | 50 | 49
20 | 59 | 60 5,8 6,1 5,8 29 6,2 6,1 6,1 5,8

Kontpoabnoe 3axanue 5.3

MeToioM HaMMEHBININX KBAJApPaTOB HAWTH 3aBUCHMOCTh MEXAy X U Yy (M —
HOMep BapuaHTta). COCTaBbTEC ypaBHCHHS JMHCWHOW, CTEIICHHOW, MOKAa3aTelbHOM,
IpOOHO-TMHENHOM, JorapupMUYecKor, TUnepooIndecKoi, IpoOHO-palOHATBLHON
perpeccun. CpaBHUTE CyMMY KBaJpaTOB OTKJIOHEHUN B KaxXaoM ciydae. Craenaiite
BbIBOJI O (hOpME HAMIIYHUILEro NPUOIMKEHUS (PYHKITUH.

X -2 -1 1 | 2 3
3 _
v | 4+—m | m+1 = | 8| 8=
2 2 2

Tema 6
Yuc/ieHHOe HHTErPUPOBAHUE
KonTtpoasHoe 3aganue 6
Brrneante MHTErpal, HCNOAhIVA KBAJApPaTypHeIE (QOPMYIR MpsAMoO-
YIOJBHHKOB, Tpanennii 1 napatoa (CHMIICOHA), IPH 3aJaHHOM 9HCIE HHTSpBa-
JI0B 1.

4 ]
L [@x* —Vx+2)dx n=6 2. [(5x*+x+Ddx =6

) —3



L

(3x% — Jx)dx

(7+x— l‘n‘:)rfx

— e L I ey, T

5

. _
_"(23" —2—~fx)dx
¥

=

J.[.Tj +1)dx

=2

n==6 4.
n==6 6
n==6 8
n=_8 10.

Tema 7

(x* —[x)dx

(Tx% —3+/x)dx

O ey gy

3

_f (5x% + Jx)dx

0

4 -
[(@x® +1-/x)dx
0

n=0h
n==6
n=6

n==8

Pemenue 3agaun Kommn as nuddepeHnuaIbHOr0 ypaBHeHUA

MepPBOro MOPSIAKA METOA0M KOHEYHBIX Pa3HOCTel
KoutpoJsbHoe 3aganue 7.1

Pemts zagaqy Kot Metogom Biinepa, MoangumpoBagHbIM MeTOA0M Jiine-
pa n Meto10M Pyare-KyTTa Ha 3a1anHOM O0Tpe3ke:

1. y' = Fp -y
2 ¥ = y—3x
3 vy =1l-x+1

5. ¥y =5—PpFx

6 y =y—2x+3
7 '=4-x+2
S ¥ =—8+2x—y
9 y'=2p-3a

10. y=x-12y

KoutpoJsbHoe 3aganue 7.2

¥0)=2,
M1)=0
(L) =0
¥(3)=3
=1
y(0)=4
¥0)=1
¥(l) =3
yd)=0
y(-1H=1

x<[0; 1],
xe[L 2.2]
xe[Ll: 16]
xe[3; 3]

xe[l; 5]

xe[l: 3]
xe[4; 6]

xe[-1 2]

h=0.2
h=03
k=11
=05
A=l
h=0,2
h=03
h=04
k=05
h=0.6

HCHUHB?}'H MeTO KOHCUHBIX pasHOCTell, HallTl penicHIe KpaeBoll 3axadll ¢

mraroM h=0,1:



#

i 3
¥y + 2_1" —Xy=Xx"

. _1‘"+L+2_1'=x 2.
+ 1(0,6)=0,7
) - —
FRhT )=t 1(0.9) =1
yi()=12
T, SHRT . . - )

3, 3 XV +2¥=Xx+ l 4. _1'" g 3_1" o ¥y 3
y(0,N=2 x
¥'(1,2)=1 y(04)=2

v(0,7=0,7

g -_II#+1'_1."+"I'=_T+] 6. -1!_3}_._1 i
¥(0,5)=1 x
v(0.8)=12 y'(1,2)=1

v'(1,5)=0,5
X L
¥(0,2)=2 (1) =0,6
v'(0,5) =1 ¥'(1,3) =1

9. Vi + 1,5_1," - XV = 0.5 10. Jr" ” 4}" - E_. _ l
J.r(-l[ﬁ?'_} =] X X
y(L.6)=3 (09 =1

¥(1,2)=08

Tema 8
Pemenue 3a1a4 JMHEITHOT0 MPOrpaMMHPOBAHHS

Kontpoashoe 3aganue 8
Haiit pemienue 3amadu JTUHEHHOTO TPOTpaMMHUpPOBaHUS TpapUUecKu U

CUMIIIICKC-MCTOAOM
= mx; +nx, —1 — max

m
=i 3:\] T T Xa —TH <0
& M — BapHaHT
™ "
— Xy +2x,——m =0 >
A E fi — HOMEP ['PVIIIIB]
n 9
Ix,——x,——m=0
: 4
Xps Xy =0
Kpurtepuu ouennBanus
Omauuno — KOHTPOJIBHOC 3aJaHHC BBIIIOJHCHO IIOJJHOCTBIO M ITPaBHJIBHO. CT}U]GHT BJIagCCT

TEPMUHOJIOTHEHN, YMEET M0JIb30BAThCSI PACUETHBIMU (POPMYITaMH.
9



Xopouio — KOHTPOJIBHOE 3aJJaHHE BBIIIOJHEHO MOJHOCTBIO, HO JIONYLIEHO HE 00iee OJHOW OIIMOKH.
CryneHT BiazieeT TEpPMUHOJIOTUEN, YMEET MOJIb30BaThCsl PACYETHBIMU (POPMYITaMH.

Yooenemeopumenvno — koHTpONBbHOE 3aJjaHNE BBIIIOJIHEHO IOJIHOCTBIO, HO JOMYLIEHO HE Oojee
AByX omnO0K. CTYIEHT yMEeT M0JIb30BaThCs pacueTHhIMU (hopMyliaMHu.

Heyoognemeopumenvno — KOHTPOJBbHOE 3aJlaHME HE BBIIIOJHEHO WIM JOIYILEHO TpU U Ooiiee
omnOok. CTyneHT He BIaZieeT TEPMHUHOJIOTHUEH, HE YMEET IO0Jb30BaThCS PacueTHBIMU
dbopmynamu.

®OH/] OLIEHOYHBIX CPEACTB JJIA ITPOBEAEHMA I[TIPOMEXYTOYHOI'O
KOHTPOJIA

IIpomesicymounas ammecmayusi — sx3amen (6 mecmosoii popme).

UTOTI'OBBIA TECT IO JUCHOUILIMHE

1. Yrto sBAsieTcst mpeIMETOM M3ydeHHs Kypca "HUucneHHble METOIbI" ?
1. JleiicTBUSI C YUCTIAMH.
2. MeTonibl ¥ IpUEeMbl TOUYHBIX BEIYMCICHUM.
3. Meronbpl W TpUEMBl NPUOJIMKEHHBIX
BBIYMCIICHUM.

2. Kaxoit 3mak mgomxHo mmerh mnpousBeacnue f(@)f(b), rme [a, b] - orpesok,
coJieprKaIluii KopeHb ypaBHenus y=f(x)?

1. f(a)f(b)<O.

2. f(a)f(b)>0.

3. f(a)f(b)=0.

3. Kakomy w3 METOJIOB pEIIEHUS YpaBHEHWHA COOTBETCTBYeT ¢opMylia
_,. (b)),
f(0)- f(a)
1. Mertox kacaTeIbHBIX.
2. Meton xop.
3. Meroa urepanuii.

4. Kaxoil u3 nepeurcaeHHbIX METOJIOB PEIlICHUs] YPaBHEHUHN MIPEANIOUTUTEIbHEE ?
1. Meton xopa.
2. MeToj KacaTelIbHBIX.
3. MeTo1 OJIOBUHHOTO JIEICHUS.

5. Kakas u3 3alaHHBIX (1)OpMy.II BBIYUCJICHUS KOPHA MCTOJOM KaCaTCJIbHBIX BepHa?

1.X,q =X, - ﬁ
()

2. Xy =X, F f (X“).
F (%)

10



f'(x,)

F (%)

6. Uemy paBHO 3HadeHHe M B Qopmysie OIEHKH IOTPEIIHOCTH BBIYUCICHUM
METOJIOM XOPa?

3. Xnsg = X -

1.min| f'(x)|.

2.min/f ().

3.max| f'(x)|.
7. Yemy paBHO 3HaueHue M B ¢Qopmyse OLIEHKHM NOTPEIIHOCTH BBIUMCICHUN
METOJIOM KacaTeIbHBIX ?

1.min f(x)|.

2.max| f'(x)|.

3.max| f"(x).

8. KakuM HEpaBeHCTBOM OIICHMBACTCS MOTPEIIHOCTh  BBIUYUCICHHUU TIpU
MCTIOJb30BAaHUM METO/Ia KacaTeIbHBIX ?
2M 2
1| Xosy - Z|E=——|X, - Z|
m
M 2
2. X - 2|3 —|x, - 2|
2m
M 2
3. X1 - Z| E——|X, - Z|
2m
9. Kaxkoii 3 MepeynucIeHHbIX METOIOB PEIICHUS YPaBHEHHUI HAa3bIBACTCS "TIPABUIIOM
Herotona"?
1. Meton xopa.
2. MeTop xacaTelbHBIX.
3. Meroa urepanuii.

10. Kak Ha3biBaeTcs 3ajlaya HaxoXXJeHUs (QYHKIMU IO HM3BECTHBIM ee M1l
3HAYEHUAM B TOUKAX Xo, X1, -.., Xm?

1. IToreHMpPOBaHUEM.

2. UnTepnionupoBaHUeM.

3. UnTerpupoBanueM.

11. Ilpu xakoM YyCIOBUM MHTEPIOJSIUOHHBIA  MHOroujeH Jlarpanxka

m
L(X) =& f(x)! (X) onmpenensercs HeoMHO3HAUHO?

k=0
1. Ctenenb MHOTOUYJIEHA paBHA M.
2. CterneHp, MHOTOWIEHA HE BBIIIE M.
3. CteneHp MHOTOYJIEHA BBIIIE M.
12. Kak Ha3bIBarOTCS 3HAYECHUS Xg, X1, ..., Xm B MHOTOUWIEHE L(X)?

1. IlepemeHHBIMH.

11



2. Y31aMu HHTErpUPOBAHUS.
3. Y31naMu UHTEPIOIUPOBAHHUS.

13. Eciiu B popmyiie DpMuTa MOI0KUTH Bee N paBHBIMU O, YbeTO UMEHH MOTYIUTCSI
dbopmyna?

1. ®opmyna Jlarpanxa.

2. ®opmyina Kantopa.

3. ®opmyna bepuymiu.

14. Kakoe orpaHMuYeHHE HAKJIabIBacTCs Ha PYHKIUIO ¢(X) MPU MPUMEHEHUU METO/1a
uTepaImin?

1| (0] <L.

2. ' (X)<1.

3. (0 <1.

15. Kakyro BeIWYMHY TPUHUMAIOT 32 MEpy OTKJIOHEHHs MHorowieHa Qm(X) mpu
TOYEYHOM KBaJIPaTUYHOM aNMpPOKCUMUPOBAHUN?

1.S=81Qn(x)- f(x)°.

i=0

2. 5=81Qu00) + f ()

i=1
3. 528 1Qu00) - F(4)7.
i=1

16. ITpu nomouu kakoil GopMybl MOKHO YCTAHOBUTH TOYHOCTH IPUOTUKEHUS JIJIS
¢bynkuuu y="F(X), uMeromiei MPOU3BOAHYIO 10 2-T0 MOPSIKA BKIFOUYUTEIHHO?

1. ®opmynsl Komm.

2. ®opmyisl Teitniopa.

3. ®opmynel Jlarpanxka.

17. Kak cBsi3aHbl anmpoKCUMAalMs C T[OMOIIBI0 HEHTPAIbHBIX pPa3HOCTEH C
anmnpoKCUMAaIMsIMU C TOMOIIBIO pa3HOCTEN cJieBa U crpaBa?
1. IlpencraBusier UX CyMMY.

2. IIpencraBnsieT 1504 cpeaHee
reOMETPUUECKOE.

3. [Ipencrapnsier ux cpenHee
apudMeTHIECKOE.

18. UTo HyXHO AJi yIy4lIeHHs OLIEHKH MPOU3BOJIHOM 2-T0 mopsiaKa?
1.YMeHbIIUT, 4YHUCIO  Y3JOBBIX TOYEK H
YBEJIMYUTD LIAT.
2.YMEHBIIUTh YHUCIO  Y3JOBBIX TOYEK H
YMEHBIINUTD IIar.
3.YBeNWYUTh  YMUCIO  Y3JOBBIX TOYEK H

YMCHBIIUTD 1Iar.
12



19. Yemy paBeH mar pa3OWeHUs OTpe3Ka HWHTETPUPOBAHUS OMPEACICHHOTO
uHTerpana?

1. (b-a)/n.

2. (a-b)/n.

3. n/(b-a).

20. Kaxum HCPAaBCHCTBOM OLCHUBACTCS IMOTPCIIHOCTL HMHTCTPUPOBAHUA TIPU
HCITIOJIB30BaHUN MCTOda HpHMOYI‘OJIBHI/IKOB?

1.D(h)£#h.

2. D(h)3 Wh.
3 D(h)E%.

21. Yemy paBHO 3HaueHHE 3 B (OpMysie OUEHKHU MOTPEIIHOCTH BBIYUCICHUN
METOAOM HpHMOYFOJIBHI/IKOB?
1.max| f"(x)|.

2.max| f'(x)|.

3.min/f"(x)|.

22. KakuM HEpaBEHCTBOM OILIEHMBAETCS MOTPEIIHOCTh HWHTETPUPOBAHUS TMpU
MCIIOJIb30BaHUM METO/1a TPANenii?

1. D(h)£@h2.
2. D(h)Ewhz.

3. D(h) £ 20~ 3 2
12

23. Kakoifi u3 METOMOB BBIYMCICHUS HWHTErPAJIOB HOCUT Ha3BaHHE ' METojla
Cumncona"?

1. Metoa npsSiMOYTOJIbHUKOB.

2. Meton napa6out.

3. Meroa Tpanenuii.

24. KakuMm HEpaBEHCTBOM OIICHMBACTCS IOTPEIIHOCTh HWHTCTPUPOBAHUSA TIpU
WCIIOJIb30BaHUU MeTOa apados?

1.D(h) £ (b~ a)
180

6
2 D(hy £ M- 34
180

13



3. D(h) £ mi(b- )4
240
25. Uto Ha3bIBaeTCS CETKOM Ha oTpe3ke [a, b]?
1. MHOKECTBO TPEAEIbHBIX TOYCK.
2. MHOKECTBO TOYEK IJIOCKOCTH.
3. MHOK€ECTBO y3JIOBBIX TOUEK.

26. Uto sBisieTcs rpadUyueCKON WILTIOCTpaIuedl MpUONIMKCHHOTO PEIICHHS 33/1aun
Komu metoniom Ditnepa?

1. aTerpanbHas KpuBas.

2. JlomaHnas nuHUS.

3. [Ipsimas nuHus.

27. J1ns gero ucnonb3yercs npasuwio Pynre?
1. [dna pemenus auddepeHnnanbHOTo
ypaBHEHHS.
2. J171sl O€HKH MOTPEITHOCTH.
3. ns noctpoenus rpaduka.

28. Kakoii 3 MeTon0oB pemieHus AuddepeHnnaIbHbIX YpaBHEHUH MOXHO Ha3BaTh
meTtoqoM Pynre-Kyrra mepBoro nmopsiaka?

1. Merop Diinepa.

2. Meton Jlarpanxa.

3. Meroa Tpanenuii.

29. Kakoro mopsinka gobkeH ObITb MeTon Pynre-Kyrra, HaspiBaeMblii METOJIOM
Oiinepa-Komu?

1. TpeTwero nopsaka.

2. [Taroro nopsiaka.

3. Broporo nopsiaka.

30. Kak HaszbiBaeTcs MmeTon Pynre-Kyrra yeTBepToro nopsiaka?
1. OCHOBHEBIM.
2. Knaccuueckum.
3. CTaHapTHBIM.

K kakomy meTtony mpuOIMKEHHOTO
pELICHUsI HEJIIMHEHHBIX YPaBHEHUU
OTHOCHUTCSl JAHHBIM PUCYHOK?

1. Meton utepanui.

14



2. MeTtoa KacaTeIIbHBIX.
3. Meton xop.

32. VpasHenue x°-2x°-4x-7=0 ¢ tounoctsio goe =0,01 B mpomexytke [3,4] mmeer
CIEYLIUN KOPEHb.

1. 3,63.
2. -3,63.
3. 8,25.
33.
M K kakomy Metony NpuOIMKEHHOIO
pELICHUsI HEJIMHEHHBIX YpPaBHEHUU
OTHOCHUTCSl JAHHBIM PUCYHOK?
) X
My

1. Meton xopa.
2. MeTop kKacaTelbHBIX.
3. Meroa urepanuii.

34. Tlpu mnOCTPOEHUH KAaKOro MHOTOWIECHA, XapaKTepU3YIOIIEro HEU3BECTHYIO
byHKUMIO, TpaduK €ro MPOXOAUT Yepe3 y3JI0BbIE TOUKHU ?

1. MaTepnonsiuuoHHbIA MHOTOUJIEH.

2. ApOKCUMUPYIOIIHNIA MHOTOUJIEH.

3. Juddepenunpyrommii MHOTOUJIEH.

35. Kakas u3 3alaHHBIX (1)OpMy.II OICHKHU IMOTPCIIHOCTU IPUMCHACTCA B MCTOIC
I/ITepaI_II/Iﬁ BBIYUCJICHUA KOPHA ypaBHeHHH?

1. [x- x, <r+l|xm_ X |-

2. [X- X, <ﬁ|xm- X1 -

3. |x- x, <ﬁ|xm_2- X |-
36. annas dopmyna L(x) =§ : W) " f(x ) sBusercs?

k=0W (X )(X- X, )

1.®opmynoit Teitnopa.

2.VlHTepnonsuOHHON dhopmynoit
Jlarpanxa.
3. 1-ii uHTEepHOJMAUMOHHON QopMynon
HproTona.

15



37. Vpasrenue x°+2x-1=0 ¢ tounocteio moe=0,01 B mpomexyrtke [0,1] mmeer
CIEIYIOIMU KOPEHb.

1. 2,57.

2.-0,45.

3. 0,45.
38. Bropas uaTepniossnronHas Gopmyiia HeroToHa 00BIYHO PUMEHSICTCS JIJIA .. .

1. aTeprionupoBaHus Ha3al.

2. aTeprnonupoBaHus BIEPEI.

3. UaTepnomupoBaHus IpsiMo.
39. Kakoii u3 mepeyrcICHHBIX METOJIOB PEIICHUSI YPaBHCHUH MO3BOJISET HanOosee
OBICTPO HAWTH KOPCHBb YPAaBHCHHS ?

1. Meton xopa.

2. MeTto KacaTelnbHbIX.

3. KomOuHUpOBaHHBIN METOI.

40. Kak Ha3pIBaeTcs 3ajadya HaXOXACHUS (DYHKIMM IO HU3BECTHBIM ee NMH1

3HAYEHUSM B OKPECTHOCTH TOYEK Xg, X1, ..., Xm?
1. AnnpoKCUMUPOBAHUEM.
2. UnTepnonupoBaHUeM.
3. UnTerpupoBanueM.

41. anuas ¢popmyna

f (x)» B, (% +ah) =y, +qDy, + DZZS,/O q(g-D+...+ wn¥° a(g- 1...(- n+1) sBasercs?
1.®opmynoit Dpmuta
2. 1 wuHTEepnoOMALMOHHOW  (QopMyroit
HproTona.
3. NHTepnionsiunoHHON bopmyoit
Jlarpanxa.

42. Tlpu npumeHeHuu rpaduueckoro crocodba oOpabOTKH ONBITHBIX JAHHBIX B
ypaBHEHUE Y = 8, + & X OJICTABSIIOTCS 3HAYCHUS B TOUKAX...
1. ITpou3BOJILHBIX HA MPSMOM.
2. PacronoxeHHbIX BO3MOKHO JaJbIIe OJIHa
OT APYTrOM Ha MPSAMOM.
3. PacnoniookeHHBIX BO3MOXHO OJIMXKE OJHA
OT APYTrOM HA MPSAMOM.

43. Ilycte 3amanbl koopauHatel Touek A(2,0), B(4,3), C(6,5) D(8,4), E(10,1). Toraa
ypaBHEHHUE JIMHUH, IIPOXOSIICH Yepe3 ITH TOUKH UMEET BHUI.
1 , 19, 47 , 65
1_y: 1_28X - 9_6X +3—2X - ﬂX"‘l

2. y=x?+3x%- 5x- 4
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X% 19 5 47
+=x°-

123 457 32

Xx-3

44. KakoMmy BHIY aHHpOKCI/IMI/IpyIOH_IeFO MHOT'OUYJIEHa COOTBETCTBYET CIIEIyIOILast

| o
cucreMa  ap @ Xy

45.

BBIpaKeHUE Y ()(1 ) » —L

‘ k n k=n
[o]
aoa X' +a1a Xe L +na, A Y,
| k=1 k=1 k=1
el kO:n m kO:n kO:n
|aoa Xe " taa X ttagpa X = a XY
i k=1 k=1 k=1
| > m+2 kon m+1 k°=n 2 k°=n 2
+taaX t..tajaX =aX Ve ?
T k=1 k=1 k=1 k=1
T e ————————————
: 2m-1 k°=n k°=n m
Iaoaxk +a1axk to.otaga X = a X Yk
i k=1 k=1 k=1 k=1
|
1. y= Ae*.
2. y=Ax9,
— m m-1
3. y=a,x +ax ~+..+a,
Kaxkoi arnIpoKCUMaIuu MPOU3BOJHOU COOTBETCTBYET JaHHOE
Dy ,,
1. Anmnpokcumanus ¢ IIOMOIIBIO

LEHTPAJIbHBIX Pa3HOCTEN.

2. Annpokcumariysi ¢ TOMOIIBIO Pa3HOCTEN
Ha3aj (JIeBBIX pa3HOCTEH ).

3. Annpokcumaius ¢ MOMOIIbI0 pa3HOCTEN
Briepén (mpaBbIX pa3HOCTEN).

46. CrauuroHapHOe pacrpe/elieHle TeMIepaTypbl B TEIUIOM30JIMPOBAHHOM TOHKOM
CTEp’KHE ONMCHIBACTCS JTUHEHHOM (yHKIMen U= a; + & X. OnpeaeauTs NOCTOSHHbIE

ao u al, CCJIM AaHa Ta6JII/II_Ia HU3MCPCHHBIX TCMIICPATYP B COOTBCTCTBYIOIIUX TOYKAX

CTEPIKHSL.
X 0 2 6 8 10 14 16 20
Y 32 29,2 23,3 19,9 17,2 11,3 7,8 2
1l a,=21 a =
2.a,=32, a, =-15.
3.8,=-58, a,=-74.

47. Anmpokcumanusi MNPOU3BOJHON ¢
MIPEJCTaBIsAECT COOOM ...
TOYKaX X;?

IMPOU3BOAHBIX

IMOMOIIBIO  HCHTPAJIBHBIX paBHOCTeﬁ
C IMOMOIIBIO JICBBIX U IIPABBLIX paSHOCTeﬁ B

1. IlpencraBusier UX CyMMY.

2. IIpencraBnseT 1504 cpenHee
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reOMETPUUYECKOE.
3. [Ipencrasnser ux cpenHee
apupMeTHIeCcKoe.

48. Ecnu B opmyJie MPAMOYTOJbHUKOB Ha Ka)I0H 4acTH [X.1, X], 1= LN nenenus

orpeska [, b] dynkuumro f(X) 3amenuTh QyHkimeir §X), To ee rpaduk OyaeT UMETh. ..
1. Bua 1oMaHOM JTHMHUH.
2. CTyreH4aThIil BU/.
3. Bun nmapa6odsi.

49. Ucnonb3ys TaOIMIy 3HAUSHHH,

X 1 2 3 4 5 6 7
y 3 7 13 21 31 43 57
HaiiT 3HadeHune (yHkumu npu x=3,1, TPUMEHUB HHTEPHOJSIUOHHYIO (HOPMYITY
HprotoHa.

1. 25,98.
2.13,71.
3. 14,35.

50. Ilpu mnocTpoeHMHM Kakoro MHOTOYJIEHA, XapaKTEPU3YIOIIEr0 HEU3BECTHYIO
byHKUMIO, TpaduK €ro He MPOXOAUT Yepe3 y3JIOBbIE TOUKH ?

1. UnTerpupyromuii MHOTOYJIEH.

2. IHTepnonsinOHHbI MHOTOUJIEH.

3. ANMPOKCUMUPYIOIINI MHOTOYJIEH.

51. KakoMy BuIy anmpOKCUMHUPYIOIIETO MHOTOYJIEHA COOTBETCTBYET Clieyloias

‘I kgn k°=n
;cXgea x, +n¥gA=a lg vy,

cUCTEMA ! k=1 k=1 ?
i k°=n 5 k°:n B kO:n
.cxgea xg +IgAxa X, = a X, ¥g V.
1 k=1 k=1 k=1
1. y= Ae*.
2. y=Ax9,

3 y=ax"+ax"+..+a

.
52. Kakum Oyner 3HaueHHe MPOU3BOAHON (QYHKIMU Y=SIN X B TOYKE X, =p/3 ¢
TouHocThI0 =107 (p/3»1,047198).?

1. s -6 49006,
(Dx)3

2. (s _ g 93547
(Dx)3

3. (s 5 45664,
(Dx)3
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53. KaKOﬁ AIlIIpoOKCUMaln HpOHSBOIIHOﬁ COOTBCTCTBYCT JAHHOC BBIPAKCHUC

y|1’)
y(x)» 2 -

1 Anmnpokcumanus c ITOMOILBIO
LEHTPAJIbHBIX Pa3HOCTEN.
2. AnnpokcuManus ¢ MOMOIIbI0 pa3HOCTen
Ha3aj (JIeBBIX pa3HOCTEH ).
3. Annpokcumarusi ¢ MOMOIIBIO pa3HOCTEH

Brepén (mpaBbIX pa3HOCTEN).

54. TlepBass unTepnonsAuoHHas ¢opmyina HproTOHa OOBIYHO MPUMEHSETCS JUISA...
1. UnTepnionupoBaHus Ha3al.
2. IHTeprionupoBaHust BIIEPE/I.

3. UnTepnonupoBaHus mpsmo.

55. TabnuyHbIE JaHHBIE

T

1

2

3

4

5

S

2,31

2,58

2,77

2,93

3,06

3,16

3,26

. Halitu 3Hauenus A u a .
1. A=3212,a =0176.
2. A=4312,a =-0,852.
3. A=2312,a =0,176.

oTBeuaroT popmyne S = At?

56. ['paduyeckoii WTIOCTpaIIe KaKOro MeToAa MPUOIMKEHHOTO BEIYHCICHUS
OTIpPEICTICHHOT0 WHTETpaJIa SBISETCS JIOMaHas JIMHUSA ?

1. MeToia mpsIMOYTOJIbHUKOB.

2. Metona napa6out.

3. Meroaa Tpaneuu.

1
S7. BeIlUUCIUTH UHTETrpaj (‘)ldixz = arctg|(1) = pz . 1o popmysae Cummcona mpu h = %
+ X
1. 0,7833.
2. 1,2586.
3.-0,1245.

58. KaKOMy BI/IIIy aHHpOKCI/IMI/IpyIOH_IeFO MHOTOYJIEHa COOTBETCTBYET CJEAyIolas

,[qa ngk +nlgA= a Igyk,

k=1 k=1 S
CHUCTEMA | !

;qa 19 X, +|gAa lg %, = a ngk Mg Y.

k=1 k=1 k=1
1. y= Ae*.
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2. y=Ax9,
3 y=ax"+ax"+..+a,.

59. Kakoii Al poOKCUMalnn HpOHSBOIIHOﬁ COOTBCTCTBYCT JAHHOC BBIPAKCHUC

Yiaa - Y,

oy Yiat Vi o
y (%) » ek

1 Anmnpokcumanus c IIOMOILBIO
LEHTPaJIbHBIX Pa3HOCTEN.

2. Annpokcumariysi ¢ TOMOIIBIO Pa3HOCTEN
Ha3aj (JIeBBIX pa3HOCTEH ).

3. Annpokcumalus ¢ MOMOIIbI0 pa3HOCTEN
Brepén (mpaBbIX pa3HOCTEN).

60. Meton Pynre-Kyrra kakoro nopsiaka HasbiBaetcs «Kiaccuueckum»?

1. [TsToro.
2. [lepBoro.
3. YetBeproro.

Kpurtepuu ouenku

OreHka pe3yabTaTOB TECTUPOBAHMS. 32 KaX bl MPaBUILHBIN OTBET Hauucsercs 1
6amt. [{ns nepeBoaa 6ayioB B OLICHKY MPUMEHSIETCSl YHUBEpCcallbHasl IIKaja OI[CHKH
oOpasoBaTeIbHbIX TOCTXKEeHHM. Eciiu oOy4Jaronuiics HabupaeT

ot 90 1o 100% ot MakcUManbHO BO3MOXKHON CYMMBbI OAJIJIOB - BHICTABIISIETCSA
OLIEHKA «OTIHYHO;

ot 80 10 89% - orieHKa «XOPOIIIO»,

oT 51 10 79% - olLleHKa «yI0BIETBOPUTEIIHHO,

MeHee 51% - olieHKa «HEY10BIETBOPUTEIHLHO.

Cocrasurenb. CT. npenoaaBaTesb, [ ItorankoB C. H.

3aB. kadeapoil: a.1.H., npodeccop Jlanmmua M. JI.

PaGouas nporpamma paccMOTpeHa Ha 3ace/laHuu
kadepsl MaTEMaTUKHU, HH(OOPMAIIMOHHBIX CUCTEM

1 TexHoJiorui u yreepkacHa Ha 2019/2020 y4ueOHbIit ro/.
IIpotokon Ne 9 ot _22 mas 2019.
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