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1.001mme nosoxxkeHust

KoHTponbHO-01LIeHOUHBIE Cpe/ICTBA MpeJHA3HAUYCHBI JIJIs1 KOHTPOJIS U OIIEHKU 00-
pa3oBaTeNbHbIX JOCTHKEHHUI 00y4aroIUXCsl, OCBOMBIINX Iporpammy aucuurinael EH.
01 Marematuka.

@OoH OLEHOYHBIX CPEACTB BKIKOYAET KOHTPOJIBHO-OLIEHOYHBIE CPENCTBA IS
MPOBEJCHUS TEKYIIETO KOHTPOJIA U POMEXYTOUHOM aTTecTalnu B (hopMe SK3aMeHa.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IMPOBOJUTCS B TEUEHUE ceMmecTpa B (popme
HNEPUOANYECKOTO BBIOOPOYHOIO YCTHOTO OIPOCA, TECTUPOBAHUS MO MPOMIEHHBIM pa3-
JieJ1laM U KOHTPOJIS 32 BBIIIOJIHEHUEM 3a/1aHui Ha Ja00PAaTOPHBIX U MPAKTUYECKUX 3aHS-
THUSAX.

2. Pe3yabTaThbl 0OCBOEHMSI JUCHMILIUHBI, MO/JIeKALNE POBEpPKe

Pe3yabTarbl 00yueHust

OcHOBHBIE IOKA3aTeIU

dopMa KOHTPOJIAA U OLlEeHUBA-

(yMeHus1, 3HaHus, o01He OLICHKH Pe3y/1bTaToB HHUA
KOMIIETEHI[MH)
YMETh: - YMETb BBIIIOIHATD — [leproinyecKuii yCTHBIM OIpocC
— pemath  NPHKIAIHBIE AEHCTBUSA C MaTpUIIAMU, — TectupoBanue

3amauyu B 00JacTu Tpodec-
CHOHAJIBHOW  J1€SITEJIbHOCTH
(OK 01.);

—  HAXOJUTh TYTHU peIle-
HUS 7S BBIOJIHEHUS 3aJ]a4
npodeccuoHaIbLHON nest-
tensHOCTH (OK 02,)

—  HCMONB30BaTh HHQPOP-
MaIMOHHbIE TEXHOJIOTHH
OpU peleHur Npodeccuo-
HapHBIX 3a1a4 (OK 02)

BBIUHCIISTH OMPEICTHTEIH,
peuats CJIAY;

-yMEHHUE TOIh30BATHCS
OCHOBHBIMH (hOpMYyTaMHu
KOMOWHATOPUKH

- HaXOXJIeHHE BEPOSITHOCTH
COOBITHS

— HaGronenre 1 olieHKa KauecTBa
paboT Ha 1a0OpPaTOPHBIX U MPaK-
TUYECKHUX 3aHATUSIX

— KOHTpOJIb caMOCTOSTETbHOM
paboTHI

— Jlud. 3auer

3HATD:

— 3HAYCHHUEC MATCMATHUKU B
npodeccHoHaNBEHON  Jesi-
tenpHOCTH (OK 01);

— OCHOBHBIC MaTeMaTnu4dc-
CKHE MCTOAbI peH_IeHI/IH
MIPUKJIATHBIX 3371a4 B 00-

Jactd  mpodeccCHOoHalb-
Hot pestenpHOCTH (OK]
01);

— OCHOBHBIC MOHATHSI U Me€-
TOJbl JUCKPETHOM Mare-
MaTHKH, JHHEHMHOM ai-

reOpbl, TEOPUU BEPOSITHOA

CTell W MaTeMaTH4ECKOM|

craructuku (OK 01);

— IIYTH PCIICHHUA IJISI BbIA

MOJIHCHUA 3a4a4 B IIPO-

- BBINOJHEHHUE YIPaXKHe-
HUM, HCHONb3Yys IOHATHE
MHOXKECTBA U  OIEPALHH
HaJ HUMU;

- BBIIIOJIHEHUE
YIIPA)KHEHUM, UCIIOIb3Ys
OCHOBHBIE ITOHATHUS TEOPUHU
BEPOSITHOCTH;

- BBIIIOJIHEHUE YIIPAXKHE-
HUH, UCII0JIb3YsI OCHOBHBIE
MOHSTHS MaTEMATUYECKON
CTaTUCTUKH;

- BBIIIOJIHEHUE YIIPAXKHE-
HUH, UCII0JIb3YsI OCHOBHBIE
HOHATHUS KOMOMHATOPHKH;

- 3HaHUeE MpaBuIIa pazoue-
HUS1 YHUBEPCAIBHOIO
MHOJKECTBA;

- HaXOXJICHUE Tepecede-

— [leproauueckuil yCTHBINA OIPOC
— TectupoBanue

- HaOroieHue 1 OrjeHKa KayecTBa
paboT Ha 1a0OpaTOPHBIX U MpaK-
TUYECKUX 3aHATUAX

— KoHTpoJIb camMOoCTOSITENNbHON
PaboTHI

— Jlud.3auer




(heccuoHanbHOM nesi-
tenbHOCTH (OK 02)
METOJBl  HMCHOJIb30BAHMS
MHPOPMAIIMOHHBIX — TEX-
HOJIOTUM TpU pPELICHUHY]
npoeCCHOHATBHBIX  3a-
nau (OK 02)

HUS MHOXXECTBA M M300pa-
XKeHue rpados.
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3. KoHTpPO/1bHO-0LIEHOYHBbIE MaTepPHAJIbl TEKYIEr0o KOHTPOJIsI

B xauecTBe KOHTPOJBbHO-OLCHOYHBIX MATCPHUAJIOB TEKYIIETO KOHTPOJIA UCIIOJb3YHOTCS:

3.1. [lepuoguveckunii yCTHBINA ONPOC

Tema 1.1MaTpuubl U onpeaeanuTe 1

OmnpeneneHre MaTPUIIBI M OTIPEACITUTEIS
Onepanuu HaJ MaTpULIAMHU

Onpenenurenu 2-ro, 3-ro nopsiaka, iX CBOMCTBA
Onpenenenne 0OpaTHONW MaTPHIIBI

Merton penieHuss MATPUIHOTO YPaBHEHUS
Omnpenenenne paHra MaTpuLbl

Tema 1.2Cuctemsl TuHelHBIX ajJredpanyecknx ypasHenuii (CJIAY)
Onpenenenne CJIAY
Pemenue cucrem JMHEHHBIX ypaBHEHH 1o popmynam Kpamepa.
Pemenue cucrem nuHelHbIX ypaBHEHU MeToaoM JKopmana-I"aycca.
Pemienue cuctem JTMHEHHBIX YpaBHEHHH MaTPUUYHBIM CIIOCOOOM.

Tema 2.191eMeHTHI KOMOMHATOPUKH.
OcHOBHBIE TIOHATHS KOMOMHATOPHKH.
[Toxacyér uncna pa3MelieHui, NepecTaHOBOK, COYETAHUIM.
®opmymna bunoma HeroToHa.
CgoiicTBa OMHOMHHAIBHBIX KOA(DOUIIEHTOB.
Tpeyronpuuk [Tackas.

Tema 2.2]/[uckpeTHass MaTeMaTHKA
OrnpeneneHre MHOXECTBA
Onepanuu HaJ MHOKECTBaMU
[TonsaTtue rpada
DNeMEeHThl MaTEMaTUYECKOH JIOTUKH

Tema 2.30cHOBHbIE NOHATHS TEOPUHU BEPOSTHOCTEH
Omnpenenenre COOBITUS
Onpenenenue BEPOSITHOCTH
Teopema croxxeHUst BEpOSATHOCTEH HECOBMECTHBIX COOBITHIA
Onpenenenne yCaI0BHOM BEPOSITHOCTHIO
Teopema yMHOKEHUSI BEPOSATHOCTH HE3aBUCHMBIX COOBITHIT
Kakue BeposTHOCTH Ha3bIBAIOTCS PABHOBO3MOKHBIMU?
Kaxkue BeposiTHOCTH Ha3bIBaIOTCSI HECOBMECTUMBIMU?

Tema 2.4 Di1eMeHTHI MATEMATHYECKOH CTATHCTUKHU
Omnpenenennue BHIOOPOYHONU COBOKYITHOCTH
Omnpenenenue reHepaibHOW COBOKYITHOCTH
Omnpenenenre BEIOOPKHU C BO3BpAIlEHHEM
Onpenenenue BEIOOPKU 0€3 BO3BpAILICHUS
Omnpenenenue rucCTOrpaMMBbl YaCTOT



6. OmpexaeneHre ruCTOrpaMMbl OTHOCUTEIbHBIX YaCTOT

Kpurepun oieHKH yCTHBIX OTBETOB

KauecTBeHHas orenka

Kpurepun 00pa3zoBaTenbHBIX
pe3yJIbTaToOB
OTBeThl Ha BOIMPOCHI JIaHBI B MOJIHOM 00beMe, BHICKAa3bIBAHUS
CBS3HBIC U JIOTUYHBIC, UCIIOJIb30BaHA HAay4YHas JICKCUKA, IpPH- OTauyHO
BE€JICHBI IPUMEPBHI.
Bompoc packpbIT He B MOJTHOM 00beMe, BHICKA3bIBAHUSI B OCHOB-
HOM CBSI3HBIE W JIOTUYHBIE, MCIOJb30BaHAa HayyHas JIEKCHKa, Xoporo
IIpUBEAEHBI NpuMepbl. OTBETHI Ha BONPOCHI CUTHAIU3UPYIOT O
HaJIMYUU IpOoO6JIeMbl B TOHUMAHUH TEMBI.
OTBeThl Ha BOMPOCHI B 3HAUUTEIBHON CTEMEHU 3aBUCAT OT IO-
MOIIIU CO CTOPOHBI MTPCTIOAABATCIIA. Bricka3piBaHUST HECBI3HEBIC
VY 10BIIETBOPUTEIIHHO
1 HCJIIOTUYHBIC. HaquaS{ JICKCHMKAa HC HCIIOJIb30BaHA, MPUMCPLI
HE NIPUBEJICHBI.
OTBeTHI Ha BONPOCH! OTCYTCTBYIOT. HeynosnerBopurensHo

3.2. IIpumep TeCTOBBIX 3aJaHUI

1. IIpu peutenuu cucmemasl n ﬂuueﬁublxypaeueuuﬁ C N NEPEMEHHDBIMU MOIHCHO 60CNROJ1b306AMbCA

dopmynamu Kpamepa, ecnu ...

A) oMH U3 CTOJIOIOB MATPHIILI KOA(DPHUIIMEHTOB SBISETCS TUHEHHON KOMOMHAIINEH OCTaTb-

HBIX

b) cTon6ubr maTpuiisl KO3)PUITMEHTOB THHEHHO HE3aBUCUMBI

B) onpenenutens MaTpuibl K03 (OUIIMEHTOB HE paBEH HYIIIO

I') crpoxu MaTpuIel K0O3()PUITMEHTOB TMHEHHO 3aBUCUMBI

2. Buuapubmu HA MHOJIcecmee HamypaibHblX HUCeIl A6AIOMCA onepauuu ...

A) cnoxeHue U BEIYMTaHUE
b) cnoxxenue u neneHue

B) ymHOX€EHME U BEIYUTAHUE
I') cnoxxeHne U yMHOXKEHHUE

3. OmHuowenue «0blmob MEHbULE» HA MHONCECMEE OCUCMBUMEIbHBIX UUCe]l AGACHICA. ..

A) pepexcuBHBIM

b) anTHCMMMETpUYHBIM
B) cummeTpuuHbBIM

I') TpaH3UTUBHBIM

4. @opmyna eviuucinenus onpedenumensn mpemoezo nopaoka |d e f |codepycum npouseede-
g h k

HUA ...
A) cdk
b) bfg
B) adf

a b c




I) cfh

5. Jlanvt mampuyur A = (; i) u B= (:; 2) Inemenm I1-it cmpoxu u 2-020 cmoaoua cym-

Mot A+ 2B pagen ...
A) 12
b) 6
B)-12
I)-6
6. Ecnu cywgecmeyem mampuya A"+ 34, mo mampuya A ...
A) MOxeT OBITh TPOU3BOJIBLHON
b) MokeT ObITh MaTpHIIEH-CTPOKOH
B) aBnsieTcs kBaapaTHO
I') siByIsieTcst HyJI€BOM MaTpHIEH pPa3MEPHOCTH mXH, TIIe M#n

7. Keaopamnaa mampuya nazpieaemcs 6blpoxcOeHHOU, eciu eé onpeoenumelb pAeeH ...
OtBert: HyIIO

8. Pewiaa cucmemy 4-x nuneinvix ypagnenuil ¢ 4-wa Heussecmuvimu memooom Iaycca nonyuunu
mampuyy:

1 59 1]3
0 8 32 516
, 3HAUUT, JJaHHAS CHCTEMA ...:
0 07 8
0 0 0 Of11

A) UMeeT eIMHCTBEHHOE PEIIeHUE

b) nmeer 6eckoHeUHOE MHOYKECTBO peIICHUN
B) He umeer pemennit

') umeeT 1Ba HEHYJEBBIX PEILICHUS

9. Ilycms 3a0ana keaopamnuas mampuya A pazmepunocmu nxn. Ilpouszeedenue
-1) +IM41 Ha3vleaemcs

A) MUHOPOM 3JIEMEHTA dy;

b) anrebpanyueckum JOMOTHEHUEM TAHHOW MaTPHUIIBI

B) anrebpandeckum JOMOTHEHUEM JIEMEHTA dy;

I') MuHOpOM MaHHOM MaTPUIIBI

10. Munop M3; 3nemenma as; 3a0aHHOU K8aopamuoii mampuysvl Aodpazoean u3z rnemenmos, ocmae-
WUXCA nocie 6blYEéPKUBAHUA ...

A) 3-ro crosbua u 2-i CTpoku

B) mo0bIX TpEX CTPOK U ABYX CTOJIOLIOB

B) 3-it ctpoku u 2-ro cronbua

I') mo06BIX OBYX CTPOK U TPEX CTOJIOLOB

11. Onvim npouseenu n pasz, coovimue A npu 3mom npouszoutio m pas. Haiimu wacmomy nosene-
Hus coovimus A: n=m=100

a) 0,75

0) 1

B) 0,5

r) 0,1

12. Bpocuﬂu uzpailbHyr0 Kocmao. Kakosa 6eposaAmHOCmb, Umo éblnadem YemHoe Yucio 0UKoe



2 1 5
0,5 6)= - =
a) )3 93 g

13. B awuke 20 cmanoapmuuix demanei u 7 opaxosannwvix. Boimawunu mpu oemanu. Coovimue
Aj — 1-aa oemanwv opaxkosannan, A;— 2-an oemansv 6pakosannasn, Az — 3-bsa oemaip OpaxKosanHas.
3anucamp coovimue: B — 6ce 0emanu opakoeannuvie.

QA A A =B  6)A+A,+A4,=B  6)AAA =B  )AAA+AAA+AAA =B
14. Ilycmy A — pabomaem mawuna, B:1 — pabomaem 1—vtii komen (1=1,2,3). 3anucamo covvimue:

YCmaHoeKa padomaem MawiuHHO-KOMEIAbHAA YCMAHO8KA padomaem, eciu padbomaem MauwiuHa u
xomsa 0vl 00U Komel.

a)ABB,B,  6)A(B,+B,+B,)  6)AB(B,+B,)  2)A(B,B,B,+B,B,B,+ B B,B, +BB,B,)

15.Ha nonke paccmasunu n-momuoe coopanue cOYUHEeHUIl ¢ npou3eonbhom nopaoke. Kaxosa se-
POAMHOCHb MO20, YMO KHUSU CHOAM 8 NOPAOKE 603PDACMAHUA HOMEPO8 MOMOG, ecliu i = 5.

a)=0,0083 0) = 0,000025 6) = 0,00000028 2) = 0,00020

16. B zpynne 8 oesywiex u 6 ronoweii. Ux pazoenunu na oee paguvie noozpynnot. CKoJIbK0 UCX0008
onazonpuamcmeyrom cooblmulo: 6ce WHOUU OKAXCYMCA 8 00HOI noozpynne?

a)8 6)168 B)840 T1)56

17. Monemy nooopocunu 3 paza. Kakoea eepoamnocmes mozo, umo “open’” evinadem 3 pasa.
3 1 7 1
a)— 0)— 8)— 2)—
) 8 ) 2 ) 8 ) 8

18. B awguxe 25 wmapos, uz nux 10 oenvix, 7 conyovix, 3 smcenmuix, 5 cunux. Haiimu eepoamunocmo
mMo20, Ymo Hayoauy eblHYMblil uiap Oevlil.

7 3
—  6)0,4 0,2 o
473 ) 6) >3

19. Boiopame npasunvusiii omeem: P(A +2) =7
a)0 0)1—P(A) 6)l 2)P(A)+ P(B)— P(AB)
20. Bviopams npasunvhstit omeem: Dopmyna noanoil eepoasmuocmu

a)C,p'q" =P (k)  6)P(4) P, (B)+P(A)P, (B)+...+ P(4,)P, (B)
P(B)P, (4)

i_P(Bk)PBk (A)

2)P(4)-P,(B)

21. Haiimu P (AB), echu P(A) =% P,(B) =§



1 2
0,06  6)— 0,1 =
a) Ve 9 13

22. Haiimu P(A), eciu P(A) = 0,2
a)0,5 6)0,8 8)0,2 1)0,6

23. Coovimusn A u B necoemecmumut. Haiimu P(A + B), ecnu P(A) = P(B)= 0,3
a)0,9 6)0,8 B)0,7 1)0,6

24. Haumu P (A+B), ecnu P(A)=P(B)=0,3 P(AB)=0,1

a)0,5 6)0,6 809 1)0,7

25. Onvim npouseenu n paz. Coovimue A npouzowiio npu 3mom m pas. Haiimu uwacmomy nosene-
Husa coovimua A: n=10,m =2

a) é 6)0,2 B)0,25 1)0,15

26. Haugepoammneiimuum quciom noAeaeHull coOblmus npu NOEMOPEHUU UCHBIMAHUIL HAXO00UM NO
opmyne:

1 k—np
a)P, (k)= (%) x= oOnp—q<k,<np+p
\pq \npq ’
m k,—np k, —np
)Pl ——p<e|—>1 npu n—>w Pk, <k<k)=D(x,)-D(x) x,—— x, =2
) (n p j p ) (1 2) (2) (1) 1\/@ 2 \/@

27. Cymma npou3seedenuii kaxcoozo 3nauenusn /JCB na coomeemcmeyouiyro 6eposimmnocms Ha3bl-
eaemcs.

a) qucnepcuei cily4aiiHON BEJIMYUHBI

0) maremarudeckuM oxxunanuem J[CB

B) CPEIHUM KBaJIpaTHYECKUM OTKIOHECHHEM
r) 3akoHOM pacnpenencaus JJCB

28. Bepoamnocmo 6e30mka3noii padomul 00HOU AYEUKU OOUTbHOU YCIAHO8KU pasHa p. X — 4ucio
0e30mKa3zno padbomarouwux a4eek 00UIbHOU YCMAHOEKU 60 8pema 0ouKku n kopoe. Haiimu M (x).
p=09; n=10

a) 8,4

0) 6

B) 7,2

r)9

29. Beposamnocmo 6e30mKazHoil padomsl 00OHOU AYUEUKU OOUbHOU YCMAHO8KU pasHa p. X — Uucio
0e30mKa3no padomarouwux A4eexK 00UNbLHOU YCMAHO8KU 60 epems 0ouiku n kopoe. Hauumu /] (x).
p=09; n=10

a) 2,52

0)3, 6

B) 1,44

r) 0,9



30.

31.

32.

33.

Bepuvim oyoem ...

a) 3,7eN
6) ez,
g) 10N,

r) "FEQ.

Ha ¢pakynomeme yuamca cmyoenmul, 3aHUMAIOWUECA CHOPMOM U CIYOeHMbl, He 3aHUMA-
wuwueca cnopmom. Ilycmo A — mnosxcecmeo ecex cmyoenmos paxyrovmema; B — mnosrcecmeo
cmyoenmos gaxkyromema, 3anumarowguxca cnopmom. Tozoa ooveounenuem (A~ B) smux
MHOdMcecme Oyoem ...

a)  MHOXECTBO CTYACHTOB (DaKyIbTeTa, 3aHUMAIOIIUXCS CIIOPTOM.

0) mycTOe MHOXECTBO.

B)  MHOXECTBO CTYJEHTOB (PaKyJIbTETa, HE 3aHUMAIOIIUXCSI CIIOPTOM.
)  MHOXECTBO BCEX CTYJEHTOB (paKkyabTeTa.

3aoanvt muosxcecmea A = (b, a), B = (a, 1, c), mozoa dekapmosvim npouseedeHuem IMux
MmHoNucecme A u B aenaemca muoxcecmeo...

a) {(b,a), (b, 1), (b, c), (a,2), (a 1), (a c)}.

0) <.

B) {(a, b),(c,a),(1,b), (1, a),(c,b), (c, )}.

r) {ab,c,1}.

Ha ¢hakynomeme yuamca cmyoenmul, He NpONCUGAIOWIUE 6 OOUWLEHCUMUU U CHIYOEHIMbL,
nposcugarouue ¢ oowexncumuu. Illycmo A — muosxcecmeo ecex cmyoenmos gpaxyiomema; B —
MHOMCECE0 CIMYOEHmMO08 (haKyrbmema, npoixcugarowux ¢ oouwexncumuu. Tozoa nepeceuenu-
em (A B) samux muoxcecme oyoem...

a)  MHOXECTBO CTYACHTOB (DaKyJIbTETA, HE MPOKUBAIOIINX B OOIIECKUTUI

0) MHOXECTBO BCEX CTYICHTOB (paKynbTeTa

B)  MHOXECTBO CTYJEHTOB (paKyJbTeTa, IPOKUBAIOLIUX B OOILEKUTHH.

r) IyCTOE MHOXECTBO.

Kpurepun oneHKU BbINOJHEHUS TECTOBbIX 3aJaHUH

85-100% mpaBHIIbHBIX OTBETOB — 5 0aJIOB;
75-84% npaBUIBHBIX OTBETOB — 4 Oaia;
55-74% npaBUIBHBIX OTBETOB — 3 Oaia;
Menee 55% npaBuiabHBIX OTBETOB — 2 OaiJa.



3.3. OneHka BBIOJHEHHBIX NPAKTHYECKHX Pad0T, KOHTPOJIb CAMOCTOSITeIbHON padoThl

OreHKa BBITIOJIHEHHBIX MPAKTUYECKUX U JAOOPATOPHBIX paldOT BKIIIOYAET MOJATOTOBKY OTYETa
o paboTe W UX 3aIIUTY, B X0JI€ KOTOPOM CTYAEHT JOJDKEH MPOJIEMOHCTPUPOBATh 3HAHUS 1O JTaHHOU
TEME, T.€. OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHIL.

Kputepuu orieHuBaHus:

- OLEHKA «OTJIMYHO»: OTBET MOJHBIMA U NPABUJIbHBIA HA OCHOBAHUH U3YYEHHBIX TEOPUI; MaTEPU-
aJl U3JIOKEH B OMPEACICHHON JIOTUYECKON MOCIeA0BATEIbHOCTH, JIUTEPATYPHBIM S3bIKOM: OT-
BET CaMOCTOSTEIbHEIMN;

- OLIEHKA «XOpOIIO»: OTBET MOJIHBIA U MPAaBWIbHBII HA OCHOBAHUM U3YUYEHHBIX TEOPHIl; MaTEepH-
aJl U3JIOKEH B ONPEACIIEHHON JTOTHYECKON MOCIEA0BATEIbHOCTH, IPH 3TOM JIOMYLIEHBI JBE-TPU
HECYIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 0 TPEOOBAHHIO TTPETIOIaBATEIIS;

- OIEHKA «YJOBJICTBOPUTEIHHO»: OTBET MOJHBINA, HO MPHU ATOM JOIYyIIeHa CYIIeCTBEHHAs OLINO-
Ka, I HEIOJIHBIN, HEeCBA3HBIN;

- OIIEHKA «HEYAOBIIETBOPUTEIBHO»: MPU OTBETE OOHAPYKEHO HEMOHMMAaHUE OOYyYarOIIMMCS OC-
HOBHOTO COJIEp>KaHMs y4eOHOTO MaTepuasa Wiu JOMYIIEHbI CYIIeCTBEHHbIC OMNUOKH, KOTOPHIE
o0ydJarouuiics He CMOT UCTIPABUTH MPU HABOAIIUX BOMPOCAX MPErogaBaTes.

Onenka 3a cemecTp
CemecTpoBasi OIICHKA OIpPEAEIAeTCs KaK OKPYTIIEHHOE JI0 LEJIOTO Yuciia cpeaHee apudmernde-

CKOC€ OLICHOK TCKYHLICTO KOHTPOJIA, ITIOJTYYCHHBIX B TCUHCHUC CEMECTpPA.

4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJIbI 1JIsl IPOMEKYTOUYHOH aTTecTANNU

VY4eOHbIM MJIaHOM 10 JUCHUIUIMHE «MareMaTHKa» NpeaycCMOTpEeHa IPOMEKYTOUHAs aTTecTalus
B ¢popme qud.3adera. Jlud.3auer BrICTABIsIETCA HA OCHOBAaHUM TEKYILUX OLIEHOK, ITOJyYEHHBIX B Teue-
HUH CEMECTpa.

5. 3axaHNs OTKPBITOr0 M 3aKPBITOr0 THIIA VIS IPOBEPKH OCTATOYHBIX 3HAHMH

OK 01.Bp10upaTh crioco0bl penieHus 3a1a4 NpodeccuoHaJIbLHOM 1eATeJTbHOCTH PUMe-
HHUTEJbHO K Pa3JIMYHBIM KOHTEKCTaAM
3aoanus 3AKpblnoco muna.
1. Ykaxute (popmyJibl, KOTOPbIe HOCAT HA3BaHHE BTOPOr0 3aMe4aTelbHOro (BTOPOro cremu-
aJIbHOr0) npeea.(HeCKOJIbKO BAPUAHTOB OTBETOB)

a) lime (1+2) =
6) lim,_, (1 + %)x = e
B) lim,_, (1+2) =1
1) limy,(1+x)% = e

1
) lim,L(1+x)x=¢e

Ilpasunonwviti omeem: a, 2

2. YkajkuTe yCcJI0BHe HeNPepbIBHOCTH (PYHKIHS B TOYKe. (OAMH NPABUIBHBII 0TBET)
a) mpenen pyHKLIMHU ciIeBa B 3TOM TOUKE CYIIECTBYET M paBEH 3HAYEHUIO (YHKIIMH B 3TOM TOUKE;
0) cymiecTByeT npeaen GyHKIUHA B 3TON TOUKE, U OH PaBEH 3HAYEHUIO (PYHKIIMU B 3TOM TOUKE;
B) 00a OZIHOCTOPOHHUX Ipezesa GyHKIUHU B 3TOM TOUKE CYIIECTBYIOT U paBHbI MEXKIY cO00ii;



r) npeaen GyHKIMH ClipaBa B 3TOM TOYKE CYHIECTBYET U paBeH 3HAYEHUIO GYHKIUHU B 3TOM TOU-
K€;
1) HET BEPHOT'O OTBETA.

IIpasunvHoiti omeem: 6

3. YkakuTe BepHoe onpeaejeHne Nponu3BoaHoi GyHKIuM y=f(x) B TOUYKe Xg (0UH NMPaABUIbHbII

OTBeET)
f(xo+Ax)—f (xo)
Ax

a) f’(xo) = limpy_,
f(xo+Ax)+f(xo)
Ax

6) f'(x0) = limp,
FBX)~F (%)

B) f'(xo) = limyy o L

: f(Ax)+f (x0)
1) f'(x0) = limpy Ax
Ilpasunvnwviii omeem: a
4. YcTaHOBHTE COOTBETCTBHE
1) mepBBINM 3aMeYaTeIbLHBIN IPEIEIT,; . 1\*
) mep N A Hpest a)llmx_)oo(1+—) =e
2) BTOpOI1 3aMeyaTeNIbHBIN MPECIT; _ x
3) npaBusio Jlomuras. 6) lim,_, X _1
X
. X . (x
B)llmx_)a& = lim,_,, [1)
g(x) g'(x)

Ipasunvnoiti omeem: 1-6, 2-a, 3-6

5.locTtaTouHbIM ycjaoBrueM yobiBaHusipynkuun f(x) siBiasiercs .... (0AMH NPaBUJIbHBIN 0TBET)
a)f'(x)>0;
0)f'(x)<0;
B) f"'(x)>0;
)f"(x)<0;

IIpasunvhoiti omeem: 6

3aoanus omkpwimozo muna:
1. Halinute npon3BoaHy10 PyHKIHHN y=tg(X) 6 mouke x=0.
Ilpasunvnoiii omeem: 1

3
2. ]Insa pynkmum f(x)=— —2T011Kax= SIBJISIETCS] TOUKOM 0eCKOHEYHOropa3pbiBa.
X—

IIpasunvhoiti omeem: 2

3.HaiiTi npou3BoaHYyI0 3a1aHHON PyHKIUKH Y =4x +e—sinx
Ilpasunvuoviii omeem: 4 —cos x

4.BeposiITHOCTD JIIOOOT0 COOBLITHA €CTh HEOTPULATEIbHOE YN CJI0, He MPEeBOCXOAfAIIee YHCIa .
IIpasunvnuiii omeem: 1

S.Heonpeneaénnsplii mHTErpaj GyHKuuu f(x) = sin2x umeet BU/ .
Ipasunvnoviti omeem: —0.5 cos2x + C



6. B ypue 200 6neroB. U3 Hux 10 BoIMTpbIIIHBIX. BeposATHOCTH TOr0, YTO NEPBbIil BHIHYTHIN
OmJ1eT OKakKeTcs BbINTPhIINIHBIM, PABHA .
Ipasunvnuiti omeem: 0,05

7. ILl1omaas KpuBoOJIMHEHOM Tpaneuun D paBHa .
¥a

X

y=e

/”’D

o 1 X

Ilpasunvnuiti omeem: €-1
8. [lnst mpoBepkM Ha BexokecTh 0b110 mocessHo 2000 cemsiH, u3 KoTopbix 1700 mpopocio.
CKOJIbKO CeMsIH B CpeJIHEM B30M/IeT U3 KAXKA0M THICAYH MOCETHHbIX?

Ilpasunvruiii omeem: 850

9. Inddepennuan oT HeonpeaeJeHHOI0 MHTErPAJia PaBeH MOAbIHTErPAJIbHOMY

Hpagu.flebllZ omeeni. 8blPpANCEHUIO

10. BeposiTHOCTB TOr0, 4YTO MPOU30M/IET OJHO U3 IBYX HECOBMECTHBIX COOBITHII, paBHA
BEPOSITHOCTEH ITUX COOBITHIA.
Ilpasunvruiti omeem: cymme

11. Toukn MaKCUMYMa 1 MUHUMYMA Ha3bIBAKTCHA TOYKAMHU .
Ilpasunvnuviti omeem: skcmpemyma

12. Cayuaiinas Be1nunHa X 3aJaHA PSAJIOM pacnpeae/eHus:
X, —2 0 1 3
P 0.1 0.2 05 0.2

Eé maremaTnyeckoe o:kujaanue paBHO .
IIpasunvnuiti omeem: 0,9

13. Touka, B koTOpOii rpaguK PyHKIUHM MEHsIeT HANIPABJIeHHE BBINYKJIOCTH, Ha3bIBAaeTCHA TOY-
KoM .
IIpasunvnoiti omeem: nepezuba

14. OnpenenénHblil HHTerpaa (PyHKIHH BbIYHC/IsIeTCs 0 (popmysie (Ha3BaHMe)
Ipasunvnoiti omeem: HproToHa-JlelOHMIIA

15.CoBOKYNHOCTH BCeX MePBOOOPA3HBIX (PYHKIMHU y = f(X)Ha3bIBAETCS

Hpagu.flebllZ omeeni. H€0np€d€.7l€HHblM urnmezcpaiom

OK.02 Hcnonvzoeams coépemennsvle cpeocmea NOUCKA, AHATIU3A U UHMEPRPEMAYUU UH-
dopmayuu u unghopmayuonnvie mexHo02uu 01 6bINOJIHEHUA 3A0ay NPOPeccUuOHATbHOU des-
menvHoCmuU
3aoanus 3axkpvimozo muna:



1. Ykaxure popmy.y, KOTOPass HOCUT Ha3BaHUE NMEPBOro 3aMeYaTeJIbHOI0 (MEPBOro CrenuaIb-

HOT'0) npejaeJia (OAUH NPABUJIbLHBIH 0TBET)
X

1
a) lim (1 +—> =e
X

X—00

x>0 X
1
N lim(1+x)x=e
X— 00

Ilpasunvnuviti omeem: 2

2. IlpousBoanoii pynkuuu y = f (x) Ha3pIBaeTcs: (OAMH NPABUJIbHBIN OTBET)
a) Ipezies OTHOLIEHUS IpUpalleHus QyHKIUN K IPUPAILIEHUIO apryMeHTa
0) mpenen npupaieHus apryMeHTa
B) Ipe/ell NpupamieHust pyHKIuu
') OTHOIICHHE MPHUpaeHHs] QYHKIIMU K IPUPALICHUIO apTyMeHTa

IIpasunvuuiii omeem: a

3. 'eomeTpuyeckuii CMbBICJI IPOM3BOJIHOM COCTOMT B TOM, YTO NMPOU3BOJAHAS paBHa (OAUH mMpa-
BWJIbHBIH OTBET)
a) CUHYCY yIJla HaKJOHA KacaTeJbHOM K rpaduky (QYHKIIUU K MOJOXKUTEILHOMY HAaIPaBICHUIO

ocu Ox

0) TaHTeHCy yrila HaKJIOHA KacaTelbHOH K TpaduKy QYHKIIMH K MOJOKUTEIbHOMY HalpaBIeHUIO
ocu Ox

B) yriaoBomy kodddunuenty k kacarenbHol K rpaduky GyHKITUN

T) yrioBomMy Ko3pdunmeHTy k cexyiei k rpaduxy GpyHkmun

IIpasunvhoiti omeem: 6

4. YCTAaHOBHTE COOTBETCTBHE

1. (tgx)’ —r 1 ;
1—x2
2. (ctgx)' =-- B L
3. (arcsinx)’ = - Covimx®
4. (arccosx)' = - B. cosZx ’
i
T sin?x

Ilpasunvnwviti omeem: 1-B, 2-I', 3-A, 4-b

S5.Haiigure npou3BoaHYy0 QyHKIUMN Yy = 2X + sin X(0AMH NPaBUJIbHbII OTBET)

a) 2x +cos x
0) 2 +cos X
B) X - COS X
r) 2 - cos X

Ipasunvhoiti omeem: 6

3aoanusn OMmKpsvlmoco muna.



1. Haiiaure npou3Boauyio GyHKIUH ) = COSX — X~
Ilpasunvnwviti omeem: —sin x —2x

lim x* -6x-17
2.Berumcanth npegen ©>°  x°—1

IIpasunvuoiii omeem: 1

3.BeposiTHOCTH HEBO3MOKHOT0 COOBITHSI PABHA
lIpasunvuoiii omseem:

4.BeposiTHOCTH NPOU3BEACHUSA IBYX 3aBUCUMBbIX COObITHI A 1 B Bbruncisiercs no gopmy.ie
(BcTaBUTH YacTh (popmy.anl)P(AB)= PA(B).
Ipasunvnuviti omeem: P(A)

T

Isin xdx

S5.BbIYMCIHUTH ONpeaesIeHHbIH HHTerpas ° .
lIpasunvuoiti omseem: 2

6. B ypue 10 mapos: 3 KpacHbIX, 5 cunux u 2 0ecuBeTHbIX. Hayrag Bpinumaercsa oaun map. Ka-
KOBA BEPOSITHOCTH TOI'0, YTO BHIHYTh IBETHOM map?
lIpasunvnwiti omseem: 0,8

7.. MaTepHaIbHAasi TOUKA ABHKETCS MPSMOJHHEIHO 10 3aKOHY (1) = 61 481417 (rme x —
paccTosiHMe OT TOYKHU 0TCYeTa B MeTpaXx, f — BpeMsl B CeKYH/IaX, H3MEPEeHHOe ¢ HAa4YaJ1a ABUIKe-
Hus1). Haiiaure ee ckopocTh (B M/C) B MOMEHT BpeMeHu £ =9 c.

Ipasunvnwiti omeem: 60

8. [IpoBeneHo yeThbipe U3MePEHNsI HEKOTOPOH CJIy4aiiHOM BeJiu4uHbI (B cm): 8, 9, 10, 13.

HajiguTe olleHKY MATEMATHYECKOT0 O:KUAAHUS ITOM CIIyYAHHOH BeJIMYNHBI.
Ipasunvnwiii omeem: 10

o . 4-x
9. BeprukanbHoii acuMNTOTON rpadpuka GyHKIUN Y = —,AIBJIAETCH NpsAMas X=....
X

Ipasunvnwiii omeem: -1

10. Haxo:xxaenue npenesa pyHKIUH ¢ IOMOIILIO PON3BOAHOI, HA3bIBAETCSI MPABUJIOM

Ilpasunvnwviii omeem: Jlonurans

11. Touka, B KOTOPOIi NoBeaeHMe rpaduka GyHKINH H3MEHSETCS ¢ BO3PACTaHus HA yObIBaHMe,
Ha3bIBAETCH TOYKOH .
lIpasunvuolti omeem: makcumyma

12. Ha pucyHnke n3oopazken rpapuk pyHkuum y = f(x), onpejaejieHHOH Ha nuHTepBaJje (—6; 8).
Omnpenenure KOJIMYECTBO LHEJIbIX TOYEK, B KOTOPbIX NPOU3BOAHAS (PYHKIMH MOJ0KUTEIbHA.



Vi /

Ilpasunvruiii omeem: 4

13. Touka, B KoTOpOIi NoBeeHue rpaduka GyHKIUN U3MEHSIETCSl C BO3pacTaHus HA yObIBaHUe,
Ha3bIBAETCH TOYKOM

IIpasunvnuiii omeem: maxcumyma

14. ®yHkuusi, apryMeHTOM KOTOPOil siBjsieTcsl Apyrasi QyHKIUs,HA3bIBAETCH
IIpasunvHolii omeem: cloHCHOU YyHKYUel

15. Iliiomanb KpUBOJIMHEIHOM Tpaneunu D paBHa...
yll

b ¥

Ilpasunvroiii omeem: 1
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