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MaremaTnka

05.03.06 Dxon0rus ¥ NPUPOIONIOIb30BAHME
HanpasienHocTs (Mpopuiib)
IKoJiornyeckas 0e30acCHOCTh

®opma o0yueHHs — OUHAas

I'ox HaGopa — 2021

OILIEHOYHBIE CPEJICTBA JIJISI TPOBEJAEHMS TPOMEKYTOYHOM ATTECTAIIAN
OBYYAIOIINXCA MO JUCOUTIIMHE (MOAY.JTIO)

1. Obwme ceegeHuA

1. | Kadempa Matematuku, GU3UKU U HHQOPMAITMOHHBIX TEXHOJIOTHIA
2. | HanpaBieHue moArOTOBKH 05.03.06 Dxosorus ¥ MPUPOAOIOIH30BAHIE

3. | HanpaBnenHocth (Ipodwiin) DKoJIorHYecKas 0€301MacHOCTh

4. | ImcummminHa (MOIYJIB) b1.0.10 MaTemaTunka

5. | ®opma oOyueHus OYHas

6. | 'og Habopa 2021

2. NepeyeHb KOMMNETEHUM

YK-1: CnocobeH oCcyIIecTBIATh MMOUCK, KPUTHYECKUI aHANN3 W CHHTE3 MHPOPMAIUH, TPUMEHITh CHCTEMHBIN
TTOIXOJT IJIsl PEIICHHUS TIOCTABIEHHBIX 33124

OIIK-1: CnocobOeH mpuMeHsATh (pyHIaMEHTAbHbIC 3HAHMSA, MMOJIyYCHHBIC B 00JIACTH MATEMAaTUYEeCKUX U (WJIN)
€CTECTBEHHBIX HAYK, ¥ HCIIOIb30BATh UX B MPO(ECCUOHATBHON JIEATEILHOCTH




3. Kpurepun n noxkasate,u OlleHUBAHUSI KOMIIETEHIMI HA Pa3IMYHBIX 3Tanax ux (popMHpoOBaAHMA

Jtan popMHPOBAHHSA

Kpurtepuu u nokasaresiu ouieHMBaHUs KOMIETeHIUI

DopMbI KOHTPOJIS

dopmupyemas
KOMIleTeHIuH (pa3aeJibl, c¢(popMHUPOBAHHOCT
KOMIIeTeHUM A 3HaTh: Ymern: Baagers: .
TeMbl INCIHUILTNHBI) W KOMIETEeHIN i
— (QyHIaMCHTAIbHBIC 6
Lo — 0a30BBIMU 3HAHHUSAMHU H METOAAMHU
OJeMeHTHI JINHEHHOM YK-1 OCHOBBI MaTEeMAaTHKH; — [PHMEHATH METObI e it AKTHBHOCTB Ha
anreopsI OIIK-1 — OCHOBBI MaTeMaTHYECKOTO aHAIN3a 1 ’ SaHATHSX
— MaTeMaTHYECKHUM SI3BIKOM,
MaTeMaTHYECKUX MO/ICJTUPOBAHHS, B
M MaTeMaTHYECKUMH TePMUHAMU
B Vi 3HaHHiT, HEOOXOTUMBIE TEOPETHIECKOTO 1 MH TCp L bINIOTHEHAE
BEJICHUC B - MaTeMaTHYECKOW CHMBOJIUKOMN
CHCHHE . JUISL PELICHHUST 3KCIIEPUMEHTATBHOTO ’ AOMAIITHAX 3a/aHHH
MaTEeMAaTUYECKUN aHaJIU3 OIIK-1 HaBBIKaMU IIPUMEHEHUS
po¢heCCHOHATHHBIX HCCIICIOBAHUS JUTS PEIICHUS COBDEMEHHONO MATMATHICCKOIO K 5
BPEMEHHOT'O MaTeMaTHYECKOT
3amad, po¢heCCHOHATBHBIX 33/1a4; P OHTpOJIbHAS paboTa
HHCTPYMEHTAPHS TS PEIICHUS
DONeMEHTHI VK-1 — METOBI MOJIb30BAThCS 0o (I)F)e}(]:CHOHal:;LHix 35;:[2111' i .
. TOTOBBIH TECT
mudepenunansHoro OIIK-1 MaTEeMaTHIECKOTO MaTeMaTHICCKOU P N ’
WCYHCIICHUS Ny — METOAMKOH IMMOCTPOCHUS, aHATTN3a U
aHaIM3a u JIUTEPATypOii;
MOZICTHDOBAHHS CAMOCTOSTEILHO DACLIIDSTE MIPUMEHCHUS MaTeMaTHICCKIX
’ p P MoJIeJIel ISl OLIEHKH COCTOSIHUS, Beimonxenne
OJeMeHTHl HHTErPaJIbHOrO VK-1 — OCHOBHBIE OIPEIEIICHUS, U yriryOmnsTh MHIABHIYATEHLIX
IIPOrHO3a Pa3BUTHUS PEANIBHBIX AUBULY
HACUYHUCIICHUS OIIK-1 TEOPEMBI, MaTeMaTH4eCKHe 3HAHUS - saIaHmi
SIBJIEHUH U TIPOLIECCOB al

METOJIbI pENICHHUS 3312

IIkaJjia oueHMBAHUA B paMKaX 0a/1JIbHO-PEHTHHIOBOI CHCTEMBbI:
«HEYJOBJIETBOPUTEIBHO» — 60 OayIOB U MEHEe; «yOBIETBOPUTEIBHO» — 61-80 OaioB; «xopomo» — 81-90 6amnoB; «ornuaao» — 91-100 6amtos




4. Kputepuu M HIKaJIbI OleHUBAHUS

1. AKTHBHOCTH Ha 3aHATHUIX

TIporieHT MpaBUIBLHBIX OTBETOB Jo 60 61-80 81-90 91-100

KonnuecTBo 0a/uioB 3a akTUBHOCTh Ha 3aHITUN 0 0,3 0,4 0,5

2. BrInmonHeHne TOManiHux 3adaHuN

[TponeHT paBUIIbHBIX OTBETOB Jo 60 61-80 81-90 91-100

KoanuecTBo 6ailioB 3a BRIMOJIHEHHOE JOMAIIIHEE 3aJaHue 0,2 0,5 0,8 1

3. BrimonaHeHHe KOHTPOJIbHOU paboThl

[TporeHT MpaBUIBHBIX OTBETOB Mo 60 61-80 81-90 91-100

KonnuecTBo 6ayIoB 3a BBIIOJIHEHHE KOHTPOJILHON paboThI 5 10 15 20

4. Brmmonnenue tecta

[IporeHT npaBMIIbHBIX OTBETOB Mo 60 61-80 81-90 91-100

KonnuecTBo 0amIoB 3a BBIIOJIHEHHBIA TECT meHee 7 8-10 11-13 14-15

5. BpInoJHeHUe HHANBUAYAJIbHBIX 3aaHUI

[IpoLeHT npaBMWIIBHBIX OTBETOB Jo 60 61-80 81-90 91-100

KonmdecTBo 6ayiioB 3a BRIMOTHEHHOS HHANBUAYATBHOE 3a1aHHEC 0,2 0,5 0,8 1

6. TumoBble KOHTPOJBbHBbIC 3aJaHHUSI H MeTOAMYECKHe MATepHaJbl, ONpeAesOIe MNPoUeIyPbI
OLCHUBAHMSA 3HAHMI, YMEHHIl, HABBIKOB M (MJIH) ONBITA JeATEJbHOCTH, XapPaKTePU3YIOIIUX ITANbI
¢opMupoBanusi KOMIETEHIMI B Mpollecce 0CBOEHHs 00pa30BaTeJIbLHOI MPOrpaMMbI

6.1. TunoBoe KOHTPOJIbHOE 3aJaHHE (KOHMPOAbHASL paboma, mecm, Kelc-3a0anue u np.)

KonTpoabnas padora
1. Pemnts cucremy -
I'aycca.

— - METOJIOM

X=X, —x; =2
2. TIpu nomoum Gpopmya Kpamepa HaliTh pelieHre CUCTEMBI | —2X, + X, +5x; =6
3x, —4x, —6x, =2
1 —1

1

3. BpluuciuTh onpeaeauTeNb: O | PA3IOKHB €ro IO 3IEMEHTaM KaKOH-TO CTPOKH

o
el ele)

O 1

WA KaKOTO-TO CTOJIOLNA.
1 2 1 3 4

4. Haiiti panr matpunel | 3 4 2 68
1 2 1 3 4

5. Pemmuts ¢ momoIpto 00paTHONW MaTpPHUIIBl CUCTEMY = == — == -

K104 k 3a1aHusIM KOHTPOJIbHOI padoThI

Ne 3amanust 1 D) 3 3 5
IIpaBuiabHBII o o N
ormer | (15Z34) [ (4-13) ) 3|2 ) (152:3)
5.2. Tecr

1. Jana ¢pyHkims y = . Toraa ee 00JIaCTBIO ONIPENIEICHUS SBISICTCS MHOXKECTRO. ..

1 (=01 2)u[2:3), x2;(2;5) , 3 (e 2)ulSi+o), 4) (25].

2. Uucnosas I0CIE0BATENLHOCTD 3a1aHA PEKYPPEHTHBIM COOTHOWEHeM d,., = 2d, =5, a, =3 . Torga a,

paBHoO ...
) 1; 2) =3; 3) —4; 4) —11.



10.

11.

12.

13.

14.

15.

7+5n-3n"

[penen 4nCI0BOI MOCIIENOBATENLHOCTH ¢, = W paBeH ...
— n“
’ g’ 8’ 12°
. x -1 1
3nauyenne mpeaena lim 1 PaBHO ... 1)2; 2) E; 3)0; 4)1.
x>l xy —
5—-x

KommuecTBo Touek pas3pbiBa GyHKIMU J (x ) - ( PaBHO ...

x2+x+1)(x3—16)’
)4 2)3; 3)2; 4) L.

2

Haxnonnas acumnToTa rpaduka GyHKIMU ) = 3aJaeTcsl ypaBHCHUEM BHJA. ..

1) y=2x+6; 2) y=2x-6; 3) y=6xj—c2; 4) y=—6x+2,

[MpousBoaHast pyHKIMH y = ¢’ COSX paBHa...

1) e'sinx; 2) € (cosx—sinx); 3) e'(cosx+sinx); 4) —¢"sinx.

KacarensHas k rpaduxy pynxiuu [ (x )=2x—x" B ero Touxe ¢ abemuccoii X, =1,5 o6pasyer c

MOJIOKHUTENLHBIM HampasiieHueM ocu OX yroJ, paBHBIH ...

1) arctg0,75; 2) m—arctg0,75; 3) 3777 ;4) z,

TIpon3BOHAS TPETHErO HOPsAKA QYHKIHH V=€ paBHa ...

D) 9¢™; 2) 375 3) 2775 4) 6™

MarepuranbHas TOUKa JIBUKETCS MIPSIMOIUHENHO TI0 3aKOHY x(t) = %13 —31* +12¢+3. Torna CKOpOCTh

TOYKH B MOMEHT BpeMeHH [ = 3 paBHa ...

) 0; 2)3; 3)12; 4) 21.

; 37
Heomnpenenennslii maTerpan I3' (1 1s jdx paBeH .
x’

1) 3"In3—arctgx+C; 2) arcigx+C; 3) 3—3+C 4) %—arctgx%—C
In n

. 4-35°
MHoXxecTBO nepBooOpa3HbIX GyHKIHH [ (x) =e¢" 7' X uMeeT BUJ ...

l 2 1 7.2 5 S
Do—ge HC Y et 0 3) 305 A 4t 4O

0,5
¢ dx
OrnpeneneHHbI HHTErPa j (1A paBeH .
2’ 8’ 4° 2
SINn X

OnpeneneHHbIi HHTErpal I Jidx paBeH .

D J3; 2) £ 3)4; 40.
2
[Tnomanp purypsl, orpaHn4eHHON MapaboJIol y = —x" +3x uocsio OX, paBHa ...

45 9
) —; 2) 7.75; 3) =; 4 9.
) > ) ) 5 )

Karou k 3aJaHUAM TeCTa

Ne 3ananus 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

IIpaBuabHbIH

4 4 2 1 3 1 2 3 3 2 4 1 2 4 3

OTBET




5.3. TunoBasi fomMalHss padoTa

1 0O O O 5
1. Onpenenuts panr Marpuner: [0 0 0 0 O
2 0 0 0 11

3 2
2. Ilyctp A=|5 7| B :( 0 1]; Haittu npoussenenue maTpuil.
-1 2
0 3

3. Haiitu perieHne cuCTeMbI ypaBHEHHI:

= =

Kntou
Ne 3amanus 1 2 3
-2 7
IIpaBunbHBIH 5 7 19 (1; 2 3)
OTBET
-3 6

5.4. TunoBoe HHAMBHUAYAJIBLHOE 3a/JaHHE

2
1. Haiitu mpenen  lim Y —6x+8

R
=2 x° —8x+12
JIyist HaXOXKICHHST ATOTO Hpeielia Pa3IoKUM Ha MHOKHTEIIM YUCINTEIb U 3HAMEHATENb JTaHHON IPOOH.

X—6x+8=0; X=8+12=0;
D=36-32=4; D=64—-48 = 16;
X1=(6+2)/2 =4 X1=(8+4)2=6;
o= (6-2)2=2 X = (8—4)/2 =2

. (r=2)(x—-4) . o x—4 2 1
Torpa Ilm——F———=lm——=—=—
P x-2)(-6) “mx-6 4 2

2 2
. . \/l+x+x'—\/l—x+x'
2. Haiitu npenen lim -
=0 X —X
JIOMHOXXMM YHCIUTEIh U 3HAMEHATEIb IPOOH Ha COIPSKEHHOE BhIPAXKCHUE!

; l+x+x? —=14+x—x" ) 2x 2
lim : — = lim - — = =
'Hox(x—l)(\/l+x+x'+\/1—x+x') 'Hox(x—l)(\/1+x+x'+\/l—x+x') —1-d+1D

¥’ =5x+6
3. Haiitu mpesen lim ————
x—3 x° =9

lim X 22 15x+6={x2 —5):+6:(x—2)(x—3)}=lim(x_z)(x_?))23_22l
=i xT -9 =3 (x=3)(x+3) 3+3 6



4. Beruncnuth npenen QyHKIUN.

li e —
=3 x7 +4x7 +3x

(&7 4 2x-3)’ _(gj: p D @A) L (D3

0) 3 x(x+D(x+3) =3  x(x+1)

5. Boruucnuth npenen QyHKIHUH.

Cx=2 (o) . @x-dx+2) Jx—4 . 1 1
lim—=| — |[=1lim - ‘ = lim =lm——=—.
wl6 fy—4 \0) o6 (\/: _ 4)(#;+ 2) wols (\/:_ 4)“/: +2) iy 42 4

. 9x
6. Haiiti acumnToTsl rpaduka GyHKIUN V = — .
f— .\‘_

[psimbie x = 3 U x = -3 ABIAIOTCSA BEPTUKAIBHBIMU aCHMIITOTaMH KPUBOH.

2
: . X .
Haxknonnsle acumnTotsl: & = lim———=0, b=Iim > =lim X -0
x>0 Q _ y~ x—o Q _ y yoo 9

2
x2

y=kx+b=0-x+0, y=0 —ropusonransnas acumnroTa.

5.4. Bonpocs! K 3aueTty

1.

000N AL R LN

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Omnpenenennie MaTpuibl. Buast maTpuil.

Oneparuy Hajl MaTpPHUIIAMHU.

OO6paTtumble MaTpuibl. Berancierne o0paTHOM MaTPHUIIBL. Y CIIOBHSI OOpAaTHMOCTH MaTpPHIL.
Omnpenenutenb MaTpuilbl. OCHOBHBIE CBOMCTBA OTIPEICTUTEICH.

Pemenue cuctem JIMHENHHBIX ypaBHEHUH MeToioM ['aycca.

Pemenue cuctem nuHelHHBIX ypaBHeHU MeTonoM Kpamepa.

Pemenue cuctem JTMHEHHBIX ypaBHEHUH MaTPUUYHBIM METOJIOM.

[Nonstre ¢pynkuun. CriocoObl 3axanust QyHKINH.

[Ipenen yrcnoBoil MoCne0BaTENBHOCTH. TeOpEMBI O TpeieaX YUCIOBBIX TOCIEA0BATEIBHOCTEH.
[Ipenen GyHKIMHI, TEOMETPUIECKIA CMBICT Tpeneia QyHKITHH.

OnmHOCTOpPOHHUE TIPEIEIbI.

Beckoneuno manbie U 6eCKOHEUHO OoubIIne QYHKIMHA. DKBUBAJICHTHBIE OECKOHEUHO MaJible ()YHKIIUH.
Tabnuia SKBUBaIEHTHBIX OECKOHEYHO MaJbIX (pyHKIHIL.

HenpepsiBHocTs QyHKIMH. Kitaccudukanus Touek paspbiBa GyHKIUH. TeopeMbl 0 HEMPEPBIBHBIX
byHKIMAX.

Onpenenenne nponsBoanoi. [Ipasuna quddepennupopanusi.

Tabmuia Mpon3BOAHBIX OCHOBHBIX 3JI€MEHTapHBIX (hyHKIIHH.

Bospacranue u yobiBaHue (GyHKIHH (HEOOXOAUMOE U JOCTATOYHOE YCIIOBUS MOHOTOHHOCTH (DYHKITHH).
OkcTpeMyM QyHKIHH (HE0OOX0AUMOE U JOCTATOYHOE YCIOBHUS KCTpeMyMa (QYHKIIH).

Cxema nccieioBanns (yHKIMH Ha SKCTPEMYM.

Brimmykiocts rpaduka ¢hyaknun. Touku nepernoa.

AcumnToTsl rpaduka QyHKINH.

[lepBooOpa3Has u HeoNpeAeICHHbBIH HHTErpall.

OcCHOBHBIE CBOICTBA HEOIIPEIEIIEHHOTO HHTeTpasia. Tabauia OCHOBHBIX HEONPEIEIIEHHBIX HHTETPAJIOB.
Onpenenennslit naTErpa. [lpuiaoxenns onpeaeneHHOTo HHTErpaa.

Brruncnenue miomaan KpUBOIUHEHHON TpaneyH.



	D = 36 – 32 = 4; D = 64 – 48 = 16;

