MMHUCTEPCTBO ITPOCBEILEHU S POCCUMCKON ®EJEPAIN
beneparbHOE TOCYAAPCTBEHHOE 0I0PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«KpacHosipckuii rocy1apCTBEHHBIN NeAarornyecKuii yHUBEpCUTET
uM. B.I1. AcrapreBa»

HMucturyr MmareMaTnku, QU3UKA 1 HHOOPMATUKHA
(HaMMeHOBaHHE HHCTUTYTa/(aKyIbTeTa)

Kadenpa-pazpaboTurk MaTreMaTUKH U METOJIUKU O0YyUEHUSI MATEMATHUKE
(HaumeHoOBaHUE Kadeapbl)

YTBEPXIEHO OJJOBPEHO
Ha 3acenanuu kadenpsr Ha 3acenannu Hay4YHO-METOIMYECKOTO COBETA
[Tpotokon Ne 9 ot «08» mas 2024 CHEUAJILHOCTH (HAIPaBJIEHUs IOTOTOBKH)
[MamkwHa Mapust bopucoBHa [Tpotokos Ne 7 ot 15 mas 2024
®HO 3aB. Kadeapoit Aémnna Ekarepuna AHapeeBHa

®OHJ] OHEHOYHBIX CPEACTB

JUI IPOBE/ICHUS TEKYILEro KOHTPOJIsS yCIIeBaeMOCTH
U IIPOMEXKYTOYHOM aTTeCTallui 00y4aroInuXCst

10 I[OHOJIHI/ITGJH)HI)IM r1aBaM MaT€MaTU4Y€CKOIro aHajiu3a

HAMMCHOBAHUEC NUCHUILIINHBI /HpaKTI/IKI/I/MOJIyJ'IH

Juns npoduineit mo HanpasiaeHusM noarotoBku: 44.03.05 Ilenarornveckoe oopazoBanue (¢
JBYMsI TPOGHISIMH OATr0TOBKH) MaTtemaTtrka u MHpopmaTika
pean3yeMBIX Ha OCHOBE €IMHBIX ITOAXOH0B K CTPYKTYPE U COAEPIKAHUIO
«Slpa BeICIIETO MEeAAroruyeckoro 00pa3oBaHus»

Kpamuduxanus: 6axanasp

Cocrasurenn: M.B. lllamkuHa, 1OEHT

(®UO, BOIKHOCTB)

H.A. XXypasniepa, 1o01IeHT
(®HO, nomKHOCTD)

JOKYMEHT NOAMNMCAH
SQNEKTPOHHOW NOAMNUCHLIO

CepTucukat: 00BE888A562437DDOD6A077C2C7EE44514
Bnapeneuy: XonmHa Mapusi BanepbesHa
DevictBuTteneH: ¢ 17.06.2024 po 10.09.2025




(I)OHII OLHCHOYHBIX CPEACTB M0 TNCHHUIIJINHE
«I[OIIOJIHI/ITGJILHLIC IJ1aBbl MATEMATHYECCKOI'0 AaHAJIN3Aa»

TecT BXOAHOI0 KOHTPOJIS

1, ecau X <0,
X
1. ®opmyna f(X)=<x+1, eciu 0<x<2, 3amaer Qpynkumio Ha:
X%, eciu X=2
a) (-o0; 0];
6) (-o0; 0) W (0; 2];
B) [2; + o0);

r) (-00; 0) U (0; 2) U (2; + ).

2. Yucno a Ha3bIBaeTCA MPEIETIOM YUCIOBOM MOCIEA0BATEIbHOCTH Xp, €CIIH
1 "
a)ui € = > CYIIIECTBYET TAKOM HOME g, UTO YIS BCEX ™1 BBINOJHSETCS HEPABEHCTBO [X, - 8| < &,

0) i moboro & > 0 cymecTByeT Takoid HOMep Ng, HYTO JJI BCeX N>Ng BBITOJIHIETCS
HEPaBEHCTBO |X, - a| < &;

B) st mio6oro £ > 0 cymecTByeT TaKOW HOMEp Np, YTO JJIA BCEX HYETHBIX N>Ng
BBITIOJTHSETCS HEPABEHCTBO [X, - a| < &

r) nas nboro £ > 0 cymecTByeT TakKoi HOMEP Ng, 4TO I BCEX N>Ng BBITOJHICTCS
HEPaBEHCTBO Xp<a + &.

. 2X-sin X
3. Iim—— paBeH: a) 0; 0) 2; B)4; r1)l.
x=>01—CoSX

4. Oynkuus f, ompeneneHHas B TOYKE Xo M HEKOTOPOHW €€ OKPECTHOCTH, HAa3bIBACTCS
HEMPEPHIBHOM B ATOM TOUKE, €CIIU:

a) cymectByer € > 0 Takoe, 4TO /I BCEX X, YAOBJIECTBOPSIONIMX HEPABEHCTBY |X — Xo| < O,
BoImosiHsieTcst HepaBeHeTBo [f (X) — T (Xo)| < &;

0) s moboro £ > 0 cymectByer Takoe 6>0 U Take X, YTO U3 HEPABEHCTBA |X — Xo| < &
ClIeIyeT CrpaBeAIuBOCTh HepaBeHcTRa |f (X) —f (Xo)| < &;

B) ans nwoboro &£ >0 cymectByer Takoe 0>0, 4TO [UIsI BCEX X, YAOBIETBOPSIOLIUX
HEPaBEHCTBY X < Xo+ 9, BbInoHsAeTcs HepaBeHCTBO |f (X) —f (Xo)| < &;

r) mis aboro ¢ > 0 cymectByer Takoe 6>0, 4YTO IS BCEX X, YIOBICTBOPSIONIMX
HEepaBEHCTBY |X — Xo| < 8, cripaBemBo HepaBeHCTBO [f (X) —f (Xo)| < &,

-—, eciu X <0,
X

5. dynxkmms T (X) =4 2x, eciu 0<x <],
Ax -2, eciu X>1

L
a) UMeeT JIBE TOUYKH Pa3phiBa,
0) HenmpephIBHA B 00JIACTH ONPEICIICHUS;



B) UMEET TOUKY pa3pbIBa BTOPOTO POJIa;
I') IM€ET TOUKY pa3pblBa IIEPBOrO poJa.
6. KakuM yciioBueM sIBIISICTCS. HEMPEPbIBHOCTh PYHKIMH U1 e tuddepeHrpyeMocT?
a) HEOOXOIMMBIM U JI0CTaTOYHBIM; B) HEOOXOAUMBIM;
0) 10CTaTOYHBIM; I') HU HEOOXOUMBIM, HU JJOCTATOYHBIM.

7. Ha pucynke nzo0paxen rpaduk ¢pynkimuu Yy=f(X). IIpousBoanas 3toit pyrkimu y’= 0 B
TOYKax
a) a,0,d; y
0) b,c;
B) b,0,c;
r) a,b,c,d.

—
D
Cd¢---
o
-
<
o
N
X

2x+1
X

8. YrnoBoil KOA(pPUIHMEHT KacaTeJbHOM, MPOBEIEHHBIM K KPUBOH V = B TOYKE C

abcmuccot xo=-1 pasen: a)0; ©6)1; B)-1; 71)3.

9. luddepentman pyuakimu Y = arcsin 2xX paseH
2dx dx 2dx

2
a) ——; 0) F7—; B) —F—, ) ——.
V1-4x° V1-4x° 2v/1—4x? V1-x?
10. B xako#i Touke QyHKIUA Y = X -e* umeer MUHHUMYM ?

)24} 6) (1; %j 6) (2; eizj 2)(0; 0).

T
11. ITepBooOpasHoii 1t GyHKIIUHU y = Clg X B MHHTEpBaeC (0; Ej SBJISICTCS. (DYHKITUS

a)y =-Incos x; 6)y=Incosx; B) Y =Insinx; Ny=————:
SIn” X
12. B cemelicTBe MHTErpajbHbIX KPUBBIX (QYHKUMH Y = \/; yepe3 Touky M(9;18) mpoxomut
KpuBas
2x+/x 2 56
a) y= L 6)y=——t+ = g)y=xJx-0; 2)y=~/x +15,
3 Jx 3
13. Jlns uHTErprpyeMoCTH (PYHKIIMU Ha OTPE3KE YCIOBUE €€ HETIPEPHIBHOCTH HA HEM SIBIISIETCS:
a) He0OXOTUMBIM; 0) HEOOXOJUMBIM U IOCTATOYHBIM;
B) JOCTaTOYHBIM; T') HA HEOOXOJUMBIM, HU IOCTATOYHBIM.

14. TInommans cerMenTa, 0TCEKAaeMOTO MPAMOil Y = x OT MapaGoIsl y = 2x — x° paBHA

2 1 5 9
o 0)= = >
A3 g g 9y



o0
15.Psan Z a,q " raeao u g ukcupoBaHHBIE IEHCTBUTEIBHBIC YHCTA CXOJUTCS, €CITH:
n=0
a)q==+1; B) [q] <1;
0) |q] > 1, T') pacXoJUTCs MPH BCeX (.

&1
16. Cymma psiga Zz—n paBHa:
n=0

a) +o0; 6) 1 : B) 1; r) 2.

o0
17. Paguyc cXO0QUMOCTH CTENIEHHOTO psia z3n X" paBeH:
n=1

a) § ; 0) 3; B) +00; r) 0.

o0
18. Ecimn y psina z a, lim a,, # 0, To BepHO yrBepx)CHHE:

n=1 nN—o0

a) psJT CXOJIUTCS, 0) psia pacxoauTCs,
B) HMYETO OTPEACICHHOTO O CXOMMOCTH HIIM PACXOJIUMOCTH Psifia CKa3aTh HEIb3s;
T') CyMMa psijia MOKET PaBHSATHCS HYIIO.

Koumponvnaa paboma Ne 1 no pazoeny «/luppepenyuanvnoe ucuucnenue
@dyHKYUIl HeCKONbKUX NEPEMEHHBIX)

3 2

Ty
X

. X X
1. HaiiTi gactHbIe pon3BoAHbIC U auddepeHnran GyHKINN Z = -arctg —
y

B Touke (1;1).

2.U(x,y):lncos£, X=t+s.  Haiimu a_u 8_u
X+y ot 0s

3. Hamwucats ypaBHEHUSA KacaTeJIbHOU IJIOCKOCTH U HOpMamu K
MMOBEPXHOCTH

z =X+ y + 2x — 3y B Touke (0;0;0).
4. UccnenoBaTh Ha 3kcTpeMyM GyHKIuo Z = e (x%-y?).
5. Haifty HauGolIbIICe ¥ HAMMEHBLIICE 3HAYCHUS (DYHKUHM Z = X° — y* — 2Xy + 2X +
6y B TPEyroJIbHUKE, OTPAHIMYCHHOM OCSMHU KOOpAWHAT U mpsimort x +y —3 = 0.
6. Haiitu monHoe mpupamieHne u nonssii xuddepenmuan dyrkumun f(x,y) = X4y° B

touke (2,2),ecmu = Ax = 0,01 n Ay = -0,02, cpaBHUTH UX.



KonTposbHasi padora Ne 2 mo paszueny « I nmezpanvnoe ucuucienue hynkuui
HEeCKONMbKUX NepeMeHHbIX)

1. V3MeHuTh NOPSAJOK UHTETPUPOBAHMS U IOCTPOUTH 00JIaCTh

HHTETPUPOBAHMS:
1 Jx 2 J2-x 2y
a) [dx [ f(x,y)dy+[dx [f(x y)dy; 6) [dy[ f(x,y)dx.
0 0 10 11
y
2. BBIUMCINTE HHTErpAIb:
T

a) [[sin(x+ y)dxdy, D:y:O,y:x,x+y:§;
D

0) I(Xy —y?)dx+xdy, L:axyramapaGomst Y =2x> ot A(0;0) zo B(1;2).
L

3. C nomoursio popmynsl ['puHa npeobpa3oBaTh TaHHBINA KPUBOJIMHEITHBIHI

MHTETPAJ K ABOWHOMY (HE BBIYUCIIATD): i;ln—x y2dx+ (X% In y +In? x)dy.
L
4. BBIYHUCTUTH C TOMOUIBIO TBOWHOTO MHTETpaja 00beM Tesa, OTPaHUYEHHOTO
MOBEPXHOCTAMU: X + ¥ = 6, Y =/3x,z= 4y,z =0.
5. BBIYHCAUTH C MOMOINIBIO KPUBOJIMHEHHOTO MHTETpaia IIomaab GUrypsl,
JIe)KANIEn B IEPBOM KOOPAUHATHOW YETBEPTU U OTPAHUYECHHON YaACThIO
amuinca: X =3cost, y=2sint.

HNuauBuayanbHoe 3agaHue no pasgeny «Psaasl @ypbe»

Pasnoxuts dyukimio y = f(X) B psg @ypbe B untepnaie (-1; n)

1. f(x) =x + 1. 2. f(x) =5x + 2.
3 T —X

3.f(x)_7—5x. 4. f(x)= S
5. f(x) = 9 — 4x. 6. f(x) = x°.

0, —r<x<0, —
7. f(x):{x’ 0<xern 8. f(x) = [x|.
9. t(x) :{2, —7<Xx<0, 10. £ () :{2, —7<x<0,

-2, 0<x<ur. 1, 0<x<u.
11. f(x) = |sin x|. 12. f(x) = sina x.

13. f(x) = cosa x.
Pasnoxuts ¢pyrkuio y = f(X) B psag @ypee Ha otpeske [-7; 7).

14.(x) = X°. 15. f(x):{o, exen

x, O<x<rm.’



T
—ToX —ESXS=T,

16. f(x) = |x |- 17. F(x) =1x, —£<x<%,

X+ 2, -1 <X<0,
X, O<x<rm.

18. f(x):{

19.®yukuuio f(X) = X paznoxuth B psjabl Pypwe Ha orpeske [0; 7] mo cunycam u

0 KOCHHYCaM.
20.OyHKIIHIO f(x)=7zT_X pa3inoxuth B psag Pypee Ha mutepBane (0, m)

10 CUHYCaM.
21.@yukumo f(x) = X° pasnoxuts B psig Oypbe B mpomexyTke [0; 1) o cuHycam.

GOyukiumio Y = f(X) pa3noxuth B psjg Pypbe B yKa3aHHOM MPOMEKYTKE.

22.fx) =x*+1, (-2;2). 23.f(x) = x| + 1, (-1;1)
24.f(x) =10 -x, (5;15). 25.f(x) =11-x|, (-2;2).
26.fx) =x-1, (-1;1). 27.(x) = x°, (0; 27).

28. f(x) = €%, (-e; e).
29. Paznoxuts B psag Pypbe 1o cuHycaM U 1o KOCHHYcaM (DYHKITHIO
<1
f(x):{x’ 0<x<],
2—-x, 1l<x<2.
30. Paznoxurs B psag Pypbe 1Mo cuHycaM (yHKIIHIO

f(x)= 2 Hanucates dopmyny [Tapceans.

Bompocsl k 3auery
1. Tlonsatne ¢yHKIMNE HECKONbKHX mepeMeHHBbIX. [Ipemen ¢dyHKIMA IBYX
IIEPEMEHHBIX.
2. TlonsTne HeMpepbIBHOCTH (DYHKIMI NBYX MEPEMEHHBIX, HEMPEPHIBHOCTH
cnoxHoi ¢GyHKIMU. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIUAX JIBYX
IIEPEMEHHBIX.

3. Ompenenenre 4acTHOW MPOM3BOIHON. TeopemMa CMENIaHHBIX MPOU3BOIHBIX.

4. TIpou3BoJHBIE CIOKHBIX (DYHKIIMN HECKOJIBKUX IEPEMEHHBIX.

5. llonHoe mpupaimienre U TNONHBIA  guddepeHuuan QGyHKIUH JIBYX
MePEMEHHBIX.

6. HudbdepeHnnansl BBHICIIUX TMOPSAKOB, HApyIICHHE HWHBAPUAHTHOCTH WX
(bOpMBL.

7. 3amava 06 oObemMe MUINHAPUIECKOTO Tea.



8. IlonsiTue 0 IBOWHOM MHTErpaje, ero reOMeTpUUECKUil CMBICI.

9. VYcnoBus cyecTBOBaHUS U CBOMCTBA IBOMHOTO MHTETpaa.

10.BbrunciieHne  BOWHBIX  MHTErpajioB  (ciaydaid  NOpSAMOYTOJIBHOHM U
KpUBOJIMHEIHOM 00acT).

11.3ameHa nepeMeHHbBIX B IBOMHBIX UHTErpaiax.

12. JIBoitHOM MHTErpajl B MOJSAPHBIX KOOPIUHATAX.

13.TloHsiTHE O TPOWHBIX MHTETPAJIAX U UX BHIYUCIICHHE.

14. KpuBonuHeiiHble MHTErpajibl MO0 KOOpAUHATAM, CBOWCTBA KPUBOJIMHEHHOIO
UHTErpaa.

15.Bbrunciienne KpUuBOJUHEHHBIX HHTETPAJIOB.

16.[lpusoxeHne KpPUBOJUHEHHOTO HWHTErpaja K BBIYMCICHUIO IUIOLIATU
iockoi ¢urypsl. [Ipumepsr.

17.YcnoBust HE3aBUCUMOCTH  KPUBOJMHEMHOrO  MHTErpajia OT MyTH
UHTETPUPOBAHMUSL.

18.CBsa3p aBOWHOTO U KpUBOJMHEHHOro wuHTerpana. ®dopmyna [puna-
Octporpaackoro.

19.BoccranoBnenue QyHKIMHU 10 ee MoTHOMY auddepeHnmany.

20.3amayva o pasnoxkeHuu (QYHKIHUU B Psij MO TaHHOW OPTOTOHAJIBHOM CHUCTEME
bynkuuit. Pag @ypre.

21.CxonumocTs psana Oypwe. Teopema upuxiie.
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