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®donHa o1eHOYHBIX cpencTB o yueoHou auciuminae EH.00.01 MaTemaTuka (z1anee
— ®OC) nns cnennansHocTH 38.02.01 JkOHOMMKA U OyXraJaTepcKui y4yer (1o
0TPACJIsIM)
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®OC paccMOTpeH U 0100pEH Ha 3aCeTaHUH
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U OOIINE €CTECTBEHHO HAYYHBIC TUCITUTITUHBDY
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oT «29» anpens 2022 r.,
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ITpencenarens ITIIK JILA. JIazapeBa

CornacoBaHo:

3amecturens qupekropa [IK BI'TY

10 y4eOHO-METOANYEeCKON padoTe T.E. banamoa

© llapghenosa HU.11.

© ®I'BOY BO «bpsiHckuii
TOCYJIAPCTBEHHBI TEXHUYECKUHN
YHUBEPCHUTET



Bapuanter  muceMeHHOW ~— pabOThl  TpEIHAa3HA4YE€HBl Uil OIICHKHU
o0pa30oBaTeIbHBIX JIOCTM)KCHHI CTYJIEHTOB, OCBOMBIIUX TNPOrpaMMy Y4IeOHOU
nucuuiimasl EH.00.01 MaTemaTuka.

1. Pe3yabTaThl 0CBOCHUSA YUeOHOM QM CHUILUIMHBI, OAJIeKALNE IPOBEPKe

B pesynbrate mpomexxyToyHO#l aTrTectanuu B (OpMe NMUCbMEHHOM pPaboThI MO
y4eOHOM NUCIUIUIMHE OCYIIECTBISETCS KOMIUIEKCHAs! TPOBEPKA CIIECIYIOMIUX YMEHUM
Y 3HaHUH, a TaKKe TUHAMUKa (POPMHUPOBAHUS OOIIMX KOMIIETEHIIUM.

B pesynbrate ocBoeHust yueonou nucuuminasl EH.00.01 MaTtemaTtuka CcTyJaeHT
noibkeH obmanatek mpeaycmorpeHHbiMEH PI'OC mo cnermuansHoctu CITO 38.02.01
JKOHOMHKA M OyXraJTepcKuid ydeT (IO OTPACAsIM) CIEAYIOUIMMU YMEHUSIMH,
3HAHUSIMHU, KOTOpble (OPMUPYIOT TpodeccHOoHaNbHbIE KOMIIETCHIIMH, U OOIIHUMH
KOMIIETEHIUSIMH ¢

Ymenus 3HaHus

BrimonnsaTe onepanuu Haz OCHOBBI MATEMaTUYECKOTO aHAIN3A,
MAaTpULIAMU U PELIaTh CUCTEMBI JTUHEHHOU anreOpbl U aHATTUTUYECKON
JIMHENHBIX YPABHCHUN F€OMETPUHU

Pemate 3anaun, ncnonb3ys OcHoBHBI U PepeHITHATBEHOTO U
YPaBHEHUS NPSAMBIX U KPUBBIX MHTETPAIBHOTO UCUUCIIEHUS

BTOPOI0 MOPSIAKA HA TJIOCKOCTH OCHOBBI TEOPUY KOMILJIEKCHBIX YUCEIT

[IpumeHAaTs METOIBI
nuddepeHuanbHOro U
MHTErpajbHOr0 UCUUCIEHUS
Pemars nuddepennmanpHbie
ypaBHEHUS

[Tonb30BaThCS MOHSATUSAMH TEOPHUH
KOMIIJIEKCHBIX YHCE

Oprammaunn KOHTPOJISI 1 OICHUBAaHUA

®opMa NPOMEKYTOUYHOM aTTeCTALUM, APYyrue Opranusanus KOHTPOJISA U
(opMbI KOHTPOJIS (B COOTBETCTBHUH C OLICHUBAHUSA
Y4eOHBIM IJIAHOM)

HuddepenumpoBaHHbIi 3a4eT [Tucemennas pabora.
BbamipHast cucteMa olleHHUBaHHUS

Memnee 7 0aJ1J10B — OIIEHKA
«HEYJOBJIECTBOPUTEITHLHO»

7-8 0a/1710B — OILICHKA
«YJIOBJICTBOPUTEIILHOY

9-10 6a1710B — OIlCHKA
«XOPOIIIO»

11-12 6anyoB — o1eHKA
«OTIIMIHOY




MecTo BbINOJIHEHUS padoThl — yueOHas ayAuTOpHS.
Bpems Boinosinenust — 120 MuHyT.

MarepuajibHO-TeXHHYECKOE o0ecnevyeHune KOHTPOJIbHO-OLIEHOYHBIX
MepONpPUATHH

KOHTpOJIbHO-01IEHOYHBIE MEPOTIPUITHSI POBOAITCS B yueOHOM KabuHeTe 310.

Oo6opynoBanue yueOHOro kabunera u pabounx mect kabunera: 310
pabouyux MeCT ISl BBINOJHEHUS MMCbMEHHOU padboThl 34



2. KoMIJieKT MaTepuaJioB JJisi KOHTPOJISI M OLIEHKU OCBOEHHMSI YMEHHU 1
YCBOEHHSI 3HAHMI M0 y4eOHOM TMCHUIIMHE «JIeMEeHThI BhICIIeil MaTeMaTHKI)

Ne 1: BbINOJTHUTE 3a1aHHE

IIpoBepsiemble ymenuss u | Ilokasarenun Kpurepuu oueHku

3HAHUS OLICHKH

yMeThb: pemarb cucrtemsl | KonnuectBo 3a mpaBUJIbHBIA OTBET HA BOIPOCHI

JIMHENHBIX YPaBHEHUN MIPaBUJIBHBIX WA BEPHOE pELICHHUE  3a1a4u
OTBETOB BBICTABJISIETCS ITOJIOKUTEIIbHAS

olleHKa — 2 OaJnia.

3a HenpaBWIBHBIA OTBET HA
BOIIPOCHI WJIM HEBEPHOE PEIICHUE
3aJ1a4d BEICTABIISIETCS
oTpHIaTeNIbHas olleHKa — () OaJIoB.

YciaoBus BHIIOJIHEHUS 3aaHUA

1. MakcuMaiibHOE BpeMsi BBIMIOJIHEHUS 3a/1aHust: 20 MUH.

2. 3amaHuWe IS PEIICHHs OMPENENSIOTCsS CclydaiiHeIM ob6pa3om. Heobxomumo
pemuts 1 cucremy.

3. IIpu BBIMOJHEHNUH 3aJIaHUSI pa3pEIIacTCsl UCIIOIb30BaTh hopMYIibl

DopMyJIHPOBKA 321aHUSI
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Ne 2: BbINOJTHUTE 3a1aHUE

IIpoBepsiemblie IHoka3arenu Kpurepuu oueHku

YMEHHS M 3HAHUSA OLIEHKH

YMeTb:  BBIYHUCIATH | KonnuecTBO 3a mpaBWIbHBIM OTBET HA BOMPOCHI WUIIU

npenenbl GyHKIMH paBUJIBHBIX BEPHOC pCEHICHHE 3a/1a4d BBICTABIIACTCA
OTBETOB MOJIOKHUTENIbHAS OlIEHKa — 2 Oasa.

3a HeNpaBWIbHBIM OTBET HAa BOMPOCHI WU
HEBEPHOE PEIICHUE 3a7a4H BHICTABIISIECTCS
oTpuuaTenbHas oeHka — 0 6ayioB.




Ycii0BHS BBINOJTHEHHSA 32 1aHUS

1. MakcumanbHOE BpeMs BBIITOJIHEHUS 3a1aHust: 10 MuH.

2. 3agaHue A peleHusl ONPeAeIIAIOTCS CIlydailHbIM 00pa3oM.

3. IIpu BBINOJHEHUU 3aJIJaHUs pa3pelIaeTcsi UCIOIb30BaATh (opmyibl

DopMyJIHPOBKA 3a1aHUHA
Boeruucnuts npenenst GyHKImi:

R T o P
g ———— —
1. ¥=l r+1
i rx-2
o Tlafy 462
o WfxH6 = f10x=21
firr)
3. 5x—15
2—x
lirm
4, ¥ix—72
8- 2
5. 122yt 4dx—12
o 2xt-3x-5
g ——— =
6. #=+1  x+]
TR 15 495 +1
7. we 570 4 hxt - 3x -4
i 2xt—3x-5
8. r+uw 1+ 1+ 3x°
. sin(x® -3x45)
fim
9. 120 pt_Ir45
i an Fx
10. *0 3x
. 5x°
]iI—I}lU .2 X
11. 2
hm.ﬁg?x

12,70 2
e 1-cosdx

13. %0 Oy
b ctgx - (1-cos® 3x)

14,70 (2 +57)

. (I— 2]2x+3
15,77 x+1




1
- Ix
16,15+ 180

P k43
()
17. 73w 1+

¥

lirn (5x— 4y
18. ¥=1

i ©+1
19. %=+ x+1
toxe 3
20. 7w 1+ 25+ 3x° + 4%°
. 7x—=12
lim
21. x5 OFX
lim 2x*+3x—6
29 xow X'—X+4
lim10x+1
23. x93 572X
lim 2x*—8x—7
24. x>0 dx* 42 x3—4
lirnixz_25
25 x+5X°—6X+5
5—Xx

lim———
26. X35 3—42x-1

X
lim—————
27. x20V3+x—V3—X
xX*—1
28. x»1X —6x+5
lim sin7 x
29. x20 X
lim (1+=)7*
30. x°2w X
lim sin5x
31. x»0 X
lim (14=)7*
32. x?ow X
3aganue Ne 3: BLINOJTHUTE 3aJaHHE
IIpoBepsiembie IMoka3zaTenn Kpurepuu ouenku
YMEHUS ¥ 3HAHUSA OIlEeHKH




yMeTh: KomnuectBo 3a mOpaBUIIBHBIA OTBET HA BOMNPOCHl WU
muddepeHIupoBaTh | MPaBIIIBHBIX BEPHOE PELICHHE 3aJa4¥ BBICTABISACTCS
U  UHTETPUPOBATH | OTBETOB MOJIOKUTENbHAS OLIEHKa — 2 Oasa.

byHKIIMH

3a HENnpaBWJIbHBIA OTBET HA BOMPOCHI WIIU
HEBEPHOE pPEIICHUE 3a/1a4d BBICTABIIACTCS

oTpuuaTenabHas oreHka — 0 6ayios.

YciaoBus BHINOJHEHHS 3aJaHUA

1. MakcuMasibHOE BpeMsi BBIMIOJIHEHUS 3a/1aHust: 20 MUH.

2. 3agaHue AJs pelieHust ONpeaeIsIoTCs CIIydailHbIM 00pa3oM.

3. IIpu BBIMOSHEHHUH 3aJJaHUSI pa3peIIacTCsl UCIIOIb30BaTh (hopMY bl

DopMyJIHPOBKA 3a1aHUSI
1. HaiiTi mpon3BOAHbBIC NaHHBIX (YHKITHI:

]
a) X :
— 2
y=\/15arccosi2+c'tg 5x C'tgzlo -x
0) x- 10 sin210
B) y=3 e3x-]n(4x+6)+tg8x-31ﬂ6-x}

2. K rpaduxy dynxupn Y :\/X BTOuKe 0 7 MpoBe/IeHa KacaTenbHas. Haltu

a6cu1/10cy TOYKH NIEPCCCUCHUA KacaTrenbHOoi ¢ ocbio OX.
[ 2

_ x+3V5+x
Y|y

3. Haitt 0) , €CII

’\ —
. Botuniciute 3nauenne 0) | ecom X=2

Ax =0,02
16
y= xX*+——16
4. Tana QpyHKIUSA X . Haiitu ee HanOosbliee U HauMeHblIee 3HAYCHUE Ha
OTpe3Ke [1’ 4]
_12
L2
5. IIpoBectu noaHOE uccienoBaHue (PyHKINU U HAYEPTUTD €€ rpaduk: x"—4

6. HaliTi mpou3BOIHBIE TAHHBIX ()YHKITHIA:

a) y=\/x2+1+§/x3+1

y:ltg3x+ tgx+x2—E X
0) 3 2
y=arctg 37x
B) x+2
7. Haittu octpsrii yron mexay ocsio  OX i kacarensroit k rpaduky byHKImAM
y:X2_5X+6 BTouke 0 3

a — 1 —_
8. Haitru ¢V ,ecnm Y=AaICSIX  Bprqucnurs 3HaueHne 0y ,ecn X=0
Ax=0.08

_ 4
y=4-x-—

9. Nana ¢pyHKUUS X" . Haiitu ee HanOoJbIlIee M HANMEHBIIICE 3HAUCHUE HA

L4

OTPE3KEC

2




3 1

Ty L2
10. TIpoBecTu nosHoe HccaeaoBanue GyHKIMH U HAYEPTUTH ee rpaduk: XX
11. HaiiTi mpou3BOIHBIC TaHHBIX (YHKITHI:

y:1—3 x2+£
a) X
2
6) y==3""In(1-x)-27"

3

y=arcsin +tg8 x

2x+§
5

B)
12. HaliTu OCTpBI YroJl MEKIy OChIO OX  y kacarenbHOI K rpaduky GyHKIUN
—2 =
Y=X"=5X+6 grouxe %0 3
o 0 —_— 0 X,=2
13.Haittu 9) ,ecnrm Y=X . Berumcnuts 3Hauenne ) |, ecrm 2 ,

Ax=0,01

y=12(x=24(8-x)-1

3HAYCHUC HA OTPE3KE {O’ 6}

14. lana ¢pyHKuus . Haiitu ee Hanbospliee ¥ HaMMEHbIIIEE

4
=X+ —
15. TlpoBecTu moHOE MccleoBaHne (YHKIIUN H HAYSPTUTH e¢ rpaduk: X+2

16. Haiitu mpou3BOIHBIC TAaHHBIX (PYHKITHIA:

=

a) X ;
5) y=2"e “+x
y:arcsinx

17. K rpaduky dpyHKIIIH f (X ):\/X B TouKe ¢ abcmmccoit  X=1  mpoenena
KacarenbHas. HaliTu opinHATy TOYKH rpaduka KacaTelIbHOM, abcIicca KOTOpoil paBHa
x,=31
— =x’ 0 =2
18. Hatttu %) ,ecitm V=X . Borumcmurh 3Hauenme U) ,ecrm X=2 |
Ax=0,001
_2(x%+3

Y=z
19. lana ¢pyHKuus X"—2Xx+5  Haiitu ee HauGoblIIee U HAUMEHBIIECE 3HAYCHHE HA

OTpE3KE 3,3

20. ITpoBecTu nmosHOE MCCiIeI0BaHne (PYHKITMU U HAYEPTUTH €€ Tpaduk: XX




HAKET SK3AMEHATOPA |

3aganne — IPpaKTHYECKHE, BbINOJHAIOTCS NHCHMEHHO, 0TBETHI 3aNUChIBAIOTCA B 0JIAHK

OTBETOB
BAPHUAHT 1.

e

]JmEx—Ex 5

2. Brrumciauts npezen: ¥+l r+1

2
X

3. Tlocrponts rpaduk pyskumny = X+1

BAPWUAHT 2.

L

]JmEx —-3x=14

2. Bsrumcnuts npegen: e 1+ x+ 3yt

2
X

3. Tocrpouts rpaduk pyskmuny = X~ 1
|

‘ n
1. Pemmrs cricreMy ypapHeruii 4X- y :GGSY'GZ:'HML

Tx +152  + 92 +1

2. BuMuCINTE Opegen: = Sxt 6 - 3x-4

2
X

BAPUAHT 3.

3. Tlocrponts rpaduk GyHkumn y = 1= X

ik

BAPUAHT 4

i

1. Pemmnts cucremy ypaBHeHI/II/I

2xt-3x-5
i ———— =
2. BerMucauTh npenen: F r+1
X
3. Tocrpouts rpaduk GyHkuu y = 1=X

BAPUAHT S.




el

1. Pemmts cucremy ypaBHEHUH !
_2x*-3x-5
litn ————

2. BbluucIuTh penemn: ¥—+-1 r+1

2
X

3. Mocrpouts rpadux pyrkumn y = 2-X

BAPUAHT 6.

e

B—2x

2. BbluuCIHUTH penemn: 2 xj +4x-12

2
X

3. Mocrpouts rpadux ¢pyrkumny = 2+X

. et

mn4x+5-me—m

2. Bobluuciuth npenemn: ¥—=+3 5x-15
2
X

3. Tocrpouts rpaduk Gynkmmay = X~ 2

BAPHUAHT 8.

|
1. Pemuts cucteMy ypaBHEHUI

. sinlx* —3x45)

2. Bobluuciuth npenemn: =0 :{2 —2x+5

2
X

3. Tloctpouts rpaduk dpyrkmany = 1=3

BAPHUAHT 9.




o

2. Bomuucnuts npegen: U 3x
2
X

3. Tocrpouts rpaduk Gyakuun y = 3+X

BAPUAHT 10.

1. PemmnTts cuctemMy ypaBHeHMI

el

=0 a X
S —

2. BBIUKMCINTE IPENEN:
2
X

3. Tocrpouts rpaduk pynkmumy = X3

BAPHUAHT 11.

i

1. Pemuts cucreMy ypaBHEHHM
. tgex

2
2. Beumciuts npegen: *+0 2x

it

2
X

3. Tloctpouts rpaduk GyHKIHMH y = 4-x

BAPHUAHT 12.

1. Pewwts cucremy ypaBHEHUH
. l-cosdx

2. Boluuciauth Mpene: ¥=0 5x

3. Mocrpouts rpadux ¢pynkumny = 44X

BAPHUAHT 13.



| 1111

it
1. Peumrts cucremy ypaBHeHHI !
i ctgx - (1-cos 3x)

7
2. BBIUKMCIHUTE IPEIEN: #=0 (x" +5x)

2
X

3. Tocrpouts rpaduk Gyskmuny = X~4

BAPHUAHT 14.

I

FHE e

1. Pemmts cuctemy ypaBHEHU |

43
]itn (x_ 2] =+
2. Brrumcnuts npegen: e & +1

2
X

3. Iocrpouts rpaduk Gyskun y = 0~ X

BAPHUAHT 15.

ey TARIE

1
lirn (14 £gm) ™

2. BbIYHCINMTH OPEET: x—0

2
X

3. Tlocrpouts rpaduk pyskimny = O+X

BAPHUAHT 16

ey, TITF

- 1x - 3x-5

2
2. Beruumcnuts npenen: ¥ 1+ x+3x
2

‘ >

(Sa]

3. Tloctpouts rpaduk pyHKIMU y = X

BAPHUAHT 17.




1. Peumuts cuctemMy ypaBHEHUI

i 2% —f;{—ﬂr
2. Beramcmuts npegen: - 44X +1
2
X

3. Tocrpouts rpaduk Gyskmuny = 0-X

BAPHUAHT 18.

l. PemmwuTth cuctemy ypaBHEHUNA ‘
Yi-z-1

2. Berumcnuts npegen: e i S P

2
X

3. Hoctpouts rpaduk Gyskiuny = 0+X

BAPHUAHT 19.

it

a_
fim X=-x+3

o |
1. Pewwrts cucremy ypaBHEeHUH

2. BuMuCINTE Npenen: e = T
X
3. Mocrpouts rpapux dpyrxumny = X6

BAPHUAHT 20.

Nl

. a 1 ]
2. BbIYHCINMTE OpEIE: H"(f -6 x-4
2

1. Peuwuts cucremMy ypaBHEHUI

X

3. Mocrpouts rpaduk Gpynkumn y = /X

BAPHUAHT 21.




iyt

0o+ 3+ 1

1. Pemuts cucteMy ypaBHEHUIA

lim i
2. Bouucnuts npegen: | 30 - 2t + 1

2
X

3. Mocrpouts rpaduk Gpyrkuuny = 7/ +X

BAPHUAHT 22.

1. Pemuts cucteMy ypaBHEHUI

liml cos v+
2. Bemucnouts npegen: ¢

Il

X
3. Mocrpouts rpadux Gpynkuuny = X~/
BAPUAHT 23.
e
1. PemmuTts cucTeMy ypaBHEHHMIA | y ‘ y
. 7x—12
lim——
2. BeuumcouTs npenen: X5 S+x
)
X

3. Mocrpouts rpadux pyrkuun y = 8-X

BAPUAHT 24.
|

Il

|
i e
1. PemnTts cuctemMy ypaBHEeHMI ‘
li 2x*+3x—6
im———
2. Bomumcnuts mpegern: X2 X —X +4

2
X

3. Tocrpouts rpadux pyHkuun y = 8+X




BAPUAHT 25.

1. Pewmwuts cuctemMy ypaBHEHUI
. 2x'-8x—7
lim ———F—

4,5 .3
2. BBIUKMCINTE TIPEEN: x>0 d X +2x°—4

2
X

3. Mocrpouts rpadux ¢pynxumny = X—8

BAPHUAHT 26.

A

o | y
1. Pemnts cuctemy ypaBHeHMH
2
x -1

B

lim
26 x+5
2. Berumcnuts npegen:  x*1 X —0X

2
X

3. Tocrpouts rpaduk Gyskumny = I~X

BAPUAHT 27.

o il

2
2. Bomumcnuts mpeger:  x*5 X —6X+5
2

3. Mocrpouts rpaduk pyskun y = I+X

BAPUAHT 28.

S ke

. sinbx
lim——

2. Bemumcnuts npenen:  x20 X

2
X

3. Mocrpouts rpapuk dpyrkumny = X9

BAPUAHT 29.




1. Pemuts cucteMy ypaBHEHUIA

lim(1+§)‘x
2. Bemumcnuts npegen:  x2e X

2
X

3. Tocrpouts rpaduk GpyHKIUH y = 10—-x

BAPHUAHT 30.

| I

S bR

lim(1+§)‘x
2. Bemuumcnuts npegen: x2e X

2
X

3. Hocrpouts rpadux ¢pynxuun y = X—10
Lxana oyenxu o6pazoeamenbHulX 00CHUNCEHULL

IIporieHT pesynsraTuBHOCTH (% Ouerka ypoBHS MO/INOTOBKH
NPaBHIIbHBIX OTBETOB) Oamn (oTMeTKa) BepOaJIbHBII aHATIOT
90 + 100 10 6amoB (5) OTJIUYHO
66 + 89 8-9 bamna (4) XOPOIIIO
50+ 65 6-7 6amna (3) YIAOBIETBOPUTEIHHO
Mmenee 50 0-5 6amna (2) HEY/IOBJIETBOPUTEIILHO

3. Ilepeuenr MaTepuaioB, 000pyI0BaHUSI M MHGPOPMALMOHHBIX HCTOYHHUKOB,
HCMOJIb3yeMbIX B ATTECTALMH

IleyaTHbIE H31aHUA
1. I'puropeeB B.II. DnemenTsr Beicmiert matemaTtuku. —M.: OUL] «Akagemusy,

2019.
2. T'puropseB B.I1. COopHuK 3a1a4 110 BbICHIEH MateMaTuke: Yued. mocobdue Jiist
cryaentoB yupexna. CIIO / B.ILI'puropseB, T.H.Cabypoa. — M.:

N3 parenbckuil ueHTp «Axanemus», 2019. — 160 c.

3. Cenpix N.1O., I'pe6enmukoB FO.b., lllepeneB A.FO. MaremaTtuka: yueOHUK U
npaktukyM st CITO M.. M3narensctBo FOpaiit. 2018.-443 c.

JJIeKTPOHHBbIE U31aHUSA (3JIEKTPOHHBbIE PeCypcChl):

1. http://school-collection.edu.ru/

2.. http://fcior.edu.ru/

3. http://college.ru/matematika/




4. http://www.mce.su
5. http://www.exponenta.ru
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