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PazpaGoTunk(u) mporpaMmsI

C.B. Lpikuna, crapmmuii npemnoaasateins Kapenps! GyHKInoHanpHoro ananusa TT'Y um. I'.P. JlepxaBuna

IKcnepT:

T.B. XykoBckas, K.¢.-M.H., TOIEHT KadeIpbl BHICIICH MaTeMaTuKA

PA3SPABOTAH B COOTBETCTBHMM C PEKOMEHJIAIMSAMM 110 OPraHU3allid MOJYYeHHsI CPEJHEro OOIIero
oOpazoBaHusi Ha 0a3ze OCHOBHOI'O OOIIEro OOpa30BaHMs C Y4eTOM TpeOOBaHUI (enepalbHBIX TOCYAapCTBEHHBIX

00pa3oBaTebHBIX CTAaHJIAPTOB W TMOJIy4aeMod NpodeccCHd WM CHEUAIBHOCTH CpenHero mnpogeccHOHaIbHOro
00pa3oBaHUs

OnoOpeH Ha 3acenaHuu Kadeapbl MpodUIBHON I0BY30BCKOH MoaroToBkH Ilemarorudeckoro uHCTUTYyTa 12
suaBaps 2022 r., mpoToko Ne5.



COJEP)KAHUE
MMACIIOPT ®OHJIA OLIEHOYHBIX CPE/ICTB
IKAJIA OLIEHUBAHUS

O EHOYHBIE CPEIACTBA JJisd HNPOBEJIEHUSA TEKYLIEI'O
KOHTPOJISI YCHEBAEMOCTHU OBYYAIOLIIUXCSA

OIEHOYHBIE CPEACTBA  JIsA INPOBEJEHUA
MPOMEXYTOYHOMN ATTECTAIIMM OBYYAIOIIMUXCH

KOMILJIEKT MATEPHUAJIOB JIJISI OHEHKH C@OPMUPOBAHHOCTH
YMEHMI Y 3HAHUH B XOJIE OCBOEHUSI YYESFHOM JJUCHUTLJIMHBI



1L.IMACIHHOPT ®OHJA OHEHOYHBIX CPEACTB 110 YYEBHOMY NNPEJIMETY
«MATEMATHUKA»

@DOH/T OIIEHOYHBIX CPEJCTB MO y4eOHOMY mpeameTy «MaremaThka» pa3paboTaH Kak MPHIOKECHHUE K
pabodeit  mporpamme  oOmeoOpa3oBaTelbHOW — y4eOHOW — gucHHMIUIMHBI — «MaTtemaThkay  JIs
podeccHoHABHBIX 00pPa30BaTEILHBIX OPTaHU3AIHN.

1.1. IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O TIPEJMETA

IIpeamerHbie o0yyarommiicss HAy4YuTCs oO0yyaromuiicst

pe3yJbTaThl noJy4

OCBOECHUS UT BO3MOKHOCTb HAYYHMThCS

y4eOHOoro

npeaMera/kypca

JINYHOCTHBIE CdopmupoBaHHOCTH TOTOBHOCTM W  CIIOCOOHOCTH K

MIPE/ICTaBIEHU O 00pa30BaHUIO KaK

MaTeMaTHKe Kak YCIIOBHIO YCTICITHOM |
YHUBEpCAIbHOM CBEpPCTHUKaMH B 00pa3oBaTeIbHOIM,
A3bIKE HAYKH, WCCIIE0BATENIbCKOM, MPOEKTHOM U
CpencTBe 00LIEeHAIIOHAIBHBIX MTPOOIIEM;

MOJICJIMPOBAHUS  SIBIICHUN U
MPOIECCOB, UAECAX M METOJax
MaTEeMaTHKH;
TIOHUMAaHHIO

3HAYMMOCT
U MaTeMaTUKu ISl Hay4dHO-
TEXHUYECKOTO

nporpecca,
c(hOopMUPOBAaHHOCTH
OTHOIIICHUS K MaTeMaTHKe Kak
K 4YacTH OO0IIeYeI0BeYeCKOH
KYJIbTYpPbI Y€pe3 3HAKOMCTBO C

HUCTOPHEH pa3BUTHSA

MaTeMaTu
KU, 3BOJIIOLIAEN
MaTeMaTHYECKHUX HJIEH;
Pa3BUTHIO

JIOTUYECKO
ro MBILIEHHUS,
MPOCTPAHCTBEHHOTO
BOOOpaXKeHus,

ATOPUTMHYECKOH  KYJIBTYPHI,
KPUTHUYHOCTH MBIIIICHUS Ha
yYpOBHE, HEOOXOAMMOM  JIIsI
Oyaymelt npodeccuoHaIbHOM
JIeATeIIbHOCTH,

A
5. IPOAOJDKEHHsT 00pa30BaHuUs
U caMo00pa30BaHMs;
OBJIAJICHUIO

MAaTEMaTUYCCKU




MU 3HAaHUSIMH U

YMEHUSIMH,
HEOOXOIMMBIMH B
MOBCEIHEBHOM KU3HH, IS
OCBOEHHMS CMEIKHBIX
€CTECTBEHHO-HAYYHBIX
JCIIATIIAH u

JUCIUATIIAH
po(hecCHOHAFHOTO IHMKJIA,
JUISE

HOJTy4EHUS
yrITyOneHHON

oOpazoBaHus

MaTeMaTUYECK
OU IIOJATOTOBK

B

NpeIMETHbIC

c(hOpMHPOBAHHOCTH

NPEJCTaBICHUNA O

MaTreMaTuke
KaK 4acTH MHUPOBOU KYJIbTYpPbI
u

MeCTe MaTEMaTHUKHA
B
COBPEMEHHOM
LIUBUIIA3AIHA
I/I’
crocobax  OmMCaHusA
SIBJICHUH

BJIaACHHUIO OCHOBHBIMH IIOHATHUAMHAU
(6]
IIIIOCKUX u

POCTPAHCTBEHHBIX
TEOMETPUYECKUX ¢durypax,

17
OCHOBHBIX

CBOMCTBA
X,
c(hOpMHPOBAHHOCTHU
YMEHHU

S
pacrno3HaBaTh

reOMETPUYECKU

€




peanbHOro Mmupa
Ha

MaTeMaTHYECKOM SI3BIKE;
c(hOpMHPOBAHHOCTH
MPEACTABICHUI

o
MaTeMaTHYECKUX ITOHSATUIX
KaK
BOXKHEUIIINX

MaTeMaTH4YECKU
X
MOJIEIIAX,

TTO3BOJISTIONTH

X
ONHUCHIBATh U H3y4aTh
pa3Hbie
MPOIIECCHI u

SIBJICHUS;

IIOHUMAaHHUC
BO3MO>KHOCT
u
aKCHOMAaTHYECKOTO
MOCTPOEHH
s
MaTeMaTUYECKUX TEOPUI;

BJIAJICHUIO
METOIaM
U
JIOKa3aTelIbCTB U
aJTOPUTMOB
penieHusl, YMEHHUE
X
MIPUMECHSITD,
MIPOBOJIUT
b

AOKAa3aTCJIbHBIC PACCYKIACHUSA
B

X0/l pElIeHUs 3a]1a4;

BJIAJICHUIO
CTaHJaPTHBIM
u
npueMamMu
pelieHn
s
palMOHAIBHBIX

u

Gurypsl Ha yepTexax, MOJCIAX U
B
peaabHOM MUDE;
IIPUMECHEHHE
M3yUYCHHBIX CBOWCTB
r€OMETPUYECKHUX
¢uryp wu dopmyn s
peLIeHus

TCOMECTPUUCCKUX 3adad M 3aaad
C
MPAKTUYCCKUM COACPKAHUEM

c(hopMUPOBAaHHOCTH MPECTABICHUN
0

mmponeccax M SBJICHUSX,
UMEIOIINX
BEPOSITHOCTHBIN

XapakKTe
p;
CTaTUCTUYECKNX 3aKOHOMEPHOCTAX
B

peaJlbHOM MUpPE, OCHOBHBIX
MOHATHUSX

3JIEMEHTapHON TEOPHUH

BEPOSITHOCTEH;

YMEHUM HaxXOIUTh U
OIICHUBATH

BEPOSITHOCTH HACTYILJICHUS! COOBITHIA
B
MPOCTEUIINX
MPAKTUYECKH
X
CUTYaIUsIX u
OCHOBHBIE

XapaKTEePUCTHKH
CIIy4aiiHbI

X

BEJIMYMH,;

BJIAJICHUIO HaBbIKaMU

WCIOJIb30BAHUS

TOTOBBIX KOMITBIOTEPHBIX
porpamm

IIpu pCUICHUHA 3a1a4.




HUPPALMOHAIBHBIX,

[I0Ka3aTeIbHbIX,

CTEIICHHBI
X)
TPUTOHOMETPUYECKHUX

YPaBHEHUH M HEPABEHCTB,
ux

CHCTEM;
HCITOJIb30BaHU
e
TOTOBEIX
KOMITBIOTEPHBI
X

porpaMM, B TOM 4HCIIE

JUIs
IIOMCKAa TYTM  pEUIeHUs

u
WJUTIOCTPALUU
pelieHu
s
YpaBHEHUH U HEPABEHCTB;
c(hOpMHUPOBAHHOCTH
MpescTaBleHN 00
OCHOBHBIX
MOHATHAX
MaTeMaTH4eCcKOr
0
aHaIM3a M MX
CBOMCTBAX,
BIIAJICHUE
yMEHHE
M
XapaKTepu30BaTh
HIOBEJICHU
e
(ynxumi,
UCII0JIb30BAHU
e
MOJTY4YEHHBIX 3HaHUH

IS

OIIKMCaHusg W aHaJlk3a
PCaJIbHBIX 3aBUCHUMOCTEH

METANPEIMETHDI
(¢

YMEHUIO
CaMOCTOSATENBbH

0

OTIPENEIIATh 1IENN

JESITENBbHOCTH

n COCTaBJIATH
TIJTIaHBbI

JACATCIIbHOCTH,

T'OTOBHOCTHU u CIIOCOOHOCTH

K
CaMOCTOSITEIBbHOM
UH(POPMAIMOHH
o-
MMO3HABaTCIbHOI
JIeSITEILHOCT
I/Iﬂ

BKJIFOYast YMCHHC OPUCHTHPOBATLCA




CaMOCTOSATEIIBHO
OCYILIECTBIIATH,
KOHTPOJIMPOBATh

u
KOPPEKTHPOBAT

b

JEeSITENIbHOCTD; UCII0JIb30BATh

BCE

BO3MOJKHbBIE pecypcbl
JUIst
JOCTHKEHUS
MIOCTaBJICHHBI
X
nejied W peanusanuu
IJIaHOB
NeSITENbHOCTH;
BbIOUpAT
b
yCIEIIHbIE CTpaTeruu
B

PA3IMYHBIX CUTYallUAX;

YMEHUIO IPOIYKTUBHO

oOmarscs

u B3aMOJICICTBOBATE
B

npo1ecce
COBMECTHO
"
JIeSITeIIbHOCTH,
YUUTHIBAT
b
MO3UIIMK  JIPYTUX
YYaCTHHKOB
JIeSITeIIbHOCTH,
¢ pexTuBH
0
pasperiaTh KOH(QJIHUKTHI;
BJIAJICHUIO
HaBBIKaM
Hu
ITO3HABATEILHOM,
y4eOH
o-
HCCIIe10BaTENIbCKOM

u
IIPOEKTHOM
JEATEILHOCT
I/I’
HaBbIKaAMHU
paspelleHu

B
Pa3IUYHBIX

UCTOYHHKA
X
UHpOpMAaLUU, KPUTHYECKH
OLICHUBATh

U UHTEPIPETUPOBATH

uH(MOPMAIIHIO,

HOJTy4aeMyro u3
pa3INYHbIX

HCTOYHHUKOB,

BJIAJCHUIO S3bIKOBBIMH

CpeICTBaMH:
YMCHHUE SCHO, JIOTUYHO U
TOYHO
u3jgaraTh ~ CBOKO  TOYKY
3peHwsl,
HUCIIOJIb30BATh aJACKBATHBIC
SA3BIKOBBIC
Cpe/CTBa;
BJIAJICHUIO
HaBBIKaM
u
MO3HABATEIbHOH  peduIeKCHH
KaK

OCO3HaHUS COBEPIIAEMbIX JCHUCTBHI
51
MBICITUTEIbHBIX MIPOIIECCOB,
150
pPE3YIbTATOB M OCHOBAaHHM,
TpaHUIL

CBOCI'0O 3HaHUWI KW HC3HAHMA, HOBBIX
IMO3HABATCJIbHBIX 3a1a4 U CPCIACTB
A

HUX NOCTHXKCHMUA,

HOCJIICYCTPEMJICHHOCTD B TIOHMCKaX
u

TIPUHITAN
pelieHn

I/Iﬁ
COO6pa31/ITCJIBHOCTL W UHTYULHAL.




A

K

y

A

4,

X

pooiem;

nu

TOTOBHOCTb

CaMOCTOATEIIBHOMY

METOJ0B

IMPAKTUYCCKUX

MIPUMEHEHUIO

METOAOB ITO3HAHUA

CIIOCOOHOCTH

ITOUCK

pelieHu

3a1a

Ppa3IMYHbI

2. ITKAJIA OIEHUBAHUA

Onenka OTJINYHO XOPOLIo YIOBJIETBOPUTEJILHO HeYy/I0BJIETBOPUTEIbHO
Kommuects 90 — 100% 70 - 89% 50 — 69% Menee 50%
0
NpaBUIbH
bIX
OTBETOB B
TecTe
KauectBoO BCE 3aJ1a4n peleHo pemero ot 50 o 79 OTCYTCTBYIOT
BbINIOJITHEHH peLIeHbI BepHO Ooiee % Bcex 3amay; He HEOOXOAMMBIC
s BEPHO; 80 % Bcex BCEr/la UCIIONb30BaH TEOPETHUECKUE
KOHTPOJIbH WCIOTH30BaH 3a/1a4; MOTYT Hamboree 3HAHUS; IOMYIICHBI
bIX padoT Hamboree BCTPEUYATHCS palMOHAIBHBIN IYTh omOKy B OoJee uem
pauuoHaIbH OTJICITbHBIE peleHus 50 % 3amau.
Bl HETOYHOCT B pemennu nposBinsiercs
ITyThH pemIeHNs; B HEe3HAHWE OCHOBHOTO
W3TI0KEHUE
MaTepuana apupmernyec MaTepuaia
JIOTHYHO, K UX yaeOHOI
TPaMOTHO, pacderax MPOTrPaMMBI
0e3
oInmoOoK
Komnuect 90 - 100% 70 - 89% 50 — 69% Menee 50%
BO
NMpaBUIbH
bIX
OTBETOB
Ha
3a1aHus
MPOMEKYTOY
H Oil

arrecTanyu




3. OINEHOYHBIE CPEJACTBA JUIsA TIPOBEJAEHUSA TEKYIIET'O
KOHTPOJIA YCIIEBAEMOCTHU OBYYAIOILIIUXCSA

Ne n/nt HazBanue pa3aena/TeMbl ®DopMa OLEHOYHBIX CPEJICTB

1 Beenenue YcrHbIi onpoc.

2 PazButue nousTus o uncie KonTtponsHas padota, TecroBas pabota

3 KopHu, crenenn u norapudmer KonrtpoarHas pabora, TecToBas paboTta

4 [IpsiMBbI€ U TUIOCKOCTH B IIPOCTPAHCTBE KontponsHnas pabora, TecToBas
pabora

5) Kombunaropuka KontponrHnas pabora, TectoBas
pabora

6 KoopauHaTsl 1 BEKTOPBI Kontponbnas padbota, TecToBast
pabora

7 OCHOBBI TPUTOHOMETPUHN Kontponbnas padbota, TecToBast
pabora

8 OyHKIIUU U TpaduKu KonTtponsHas paboTa, TecToBas
pabora

9 MHoTrOrpaHHUKH U KPYTJIbIe TENa KontposbHas paboTa, TecToBas
paborta

10 Hauana MmaremaTrnueckoro aHanmsa KontposbHas paboTa, TecToBas
paborta

11 WHTerpan n ero npuMeHeHne KonTponbnas pabota, TecToBas
pabora,

12 DNIeMEHTHI TEOPUHU BEPOATHOCTEN 1 KontposbHas paboTa, TecToBas

MaTeMaTH4eCKON CTaTUCTUKH pabota

13 VYpaBHEHHUsI 1 HEPAaBEHCTBA KontposbHas paboTa, TecToBas

paborta

4.  OINEHOYHBIE CPEJACTBA IS TIPOBEJAEHHMS ITPOMEXYTOUYHOHN
ATTECTALIUA OBYYAIOLIUXCSA
[IpomexyTouHas aTTecTanus Mo npeamery «Marematuka» MpoBOIUTCS B popMe SK3aMeHa.

5. KOMIVIEKT MATEPUAJIOB U151 OHEHKHA COOPMHUPOBAHHOCTH YMEHHUH "
3HAHHUMU B XOAE OCBOEHHMA YYEBHOU JUCHUIIJINHBI

5.1. KomniieKT MaTepuaJjioB /s POBeAeHNsI KOHTPOJIbHBIX padoT

IlepeyeHb KOHTPOJIBHBIX PA0OT MO TEMaM

1. EcmYy = Siﬂ3 X, o dX umeer Bun
a) 3sin2 xcos x

6) 3cos? x

B) 3sin? x
r) —3sin? xcos x
OtgeT: a

2. O0mias cxema HuccineqoBaHus QyHKIIUH



Ortser: O0mas cxema HCCIIEAOBaHMSI BKIIOYACT B ce0sl CIeAYIOINE MyHKTHIL:

O HaxoJUTCs 00JIACTh ONpeAeTeHUS PYHKIUY;

O OTBICKHBAIOTCS TOUKH MepecedeHus rpaduka ¢ 0cIMU KOOPIUHAT;

O BBISCHSCTCS, HE SBISETCS JIM (YHKIHS YSTHOU, HEUYSTHOM, TICPUOTTICCKOH;

O HAaxOJSTCS TOYKH pPa3pbiBa ()YHKIIMH, BBISICHSICTCS MOBECHUE (QYHKIIUU MTPH PUOIKEHUH K €€
TOYKaM pa3pbiBa U KOHIIAM UHTEPBAJIOB, HAa KOTOPHIX OHA omnpe/eineHa. HaxoasTess acuMITOTH rpaduka.

o0  OTBICKMBAIOTCS MHTEPBAJIBI MOHOTOHHOCTH (DYHKIIMHU M SKCTPEMYyMa.

o HaxonsTcst uHTEpBaIbl BHITYKIOCTH M BOTHYTOCTH Tpaduka GyHKIIUU U €r0 TOUKH reperuoa.

o Bce HaliileHHbIE TOUYKH HAHOCATCS] HA KOOPAMHATHYIO INTIOCKOCTh U CXeMaTHYHO M300pakaeTcst
rpaduk.

3. PelfHTL crcTeMy ypaBHeHwuii o hopmynam Kpamepa [ 2x+3y—3z =13|3x—y+2z =11 4x+2y-z=3

Ortser: (-1, 2,-3)

4. Pemutb cuctemy ypaBHeHHI MeToaoM [aycca

2x+3y -3z =13|3x-y+2z = -11
4x+2y-7=3

Ortser: (-1, 2,-3)

5. Ecmu y =arctgbx, o5 dX umeer Bun
a) 1+ 25¢1
6) 1+ 255

B) c0s?(5x)5
r) 1— 252

OrtBer: a

6. Ecomy = 5—e cosx, to dX umeer Bux
a) (5—eX )sin X

0) (5 - ex)sin X — e cos X
B) (eX - 5)sin X + €% c0S X

r) (eX —5)sin X—€*cos X

OTtBeT: T

7. OcHoBHbIe (hopMynbl kKoMOrHaTOpuKH. [lepecTanoBku. Pazmerienus

Ortger: [lepecTaHOBKOM M3 N 3JIEMEHTOB Ha3bIBACTCA JTHO00H YIOPSAA0YCHHBIN HA0Op 3TUX AJIeMEHTOB. Tak

BCEBO3MOXKHBIMU TepecTanoBkamu yucen 1, 2, 3 seistrores (1, 2, 3), (1, 3,2),(2,1,3),(2,3,1),(3, 1, 2), (3,2, 1).



Yucao BceX BO3MOXKHBIX EepeCTaHOBOK

8. B maptum u3 14 neraneit umeercs 8 cranaaptHeix. Haymauy orouparor 4 neranu. Toraa BeposiTHOCTh TOTO,
9TO CpeIu OTOOpPaHHBIX JIeTaJIel JBE CTaHIAPTHEIE, paBHA

60
a) 143

6) 2

2
B) 7

435
r) 1001

OrtBer: a

9. WNwmeercs 6 6uneros B Teatp. Cpean HUX 4 OuiieTa Ha MeCTa B IEPBOM psiy. Toraa BeposSITHOCTh TOTO, UTO U3
TpeX HayJauy BbIOpaHHBIX OMJIETOB JBa OKaXKYTCs Ha MeCTa MEepBOTo psiJjia, paBHA

3
a) 5

6) 9

1
B) 4

25
r) 36

OrTBeT: a

10. [Inst mpoBeneHus Be4epoB B yHUBepcHuTeTe chopmupoBana komuccus u3 10 roHomei u 1Byx
neBymieK. J{ms nexypcTBa Ha HOBOTOJIHEM BeUepe MyTeM KepeObeBKH BbIICISAIOTCA U3 KOMUCCUU TISITh
yenoBeK. Toraa BeposiITHOCTh TOTO, UTO 00€ JEBYIIKHA BOUIYT B UUCIO JSKYPHBIX, paBHA

5
a) 33

6) 5

B) 25



125
r) 216

Ortser: 0

11.  ns moceBa OepyT ceMeHa U3 JBYX MaKeTOB. BeposSTHOCTH MpopacTaHusi CEMSH B IEPBOM M BTOPOM
nakerax cooTBeTcTBeHHO paBHa 0,9 u 0,7. Eciiu B34Th 110 OJHOMY CEMEHU U3 KaXKI0I0 [IaKeTa, TO BEPOSATHOCTh

TOTO, YTO XOTsI ObI OJIHO M3 HUX MPOPACTET, paBHA (oTBeT 3anucaTh B BUJIE ACCITHUHON
npoowu)

Ortser: 0,97
12. meercs ATh BUAOB KOHBEPTOB 0€3 MapOK M YEThIPE BUJAa MAPOK OJTHOTO OCTOMHCTBA. CKOJIBKHMU

croco0aMu MOXHO BBIOpaTh KOHBEPT C MAPKOH JIJIsl MOCHUIKH MUChMa?
Ortser: 20 cr1oco6oB

13. CKOBKUMH PA3ITMIHBIMUA MapIIPYTAMHA MOKHO Pa3HECTH KOPPECTIOHICHINIO B 5 asipecoB?

Ortser: 120 crtoco6oB

14. B xouBepte cpeau 100 doTtokapTouek HaXOAUTCSA OJHA pasbickuBaemas. HaliTu BeposSTHOCTH TOTO, YTO
Cpelu U3BIEYCHHBIX Hayraa 10 kapTouek OKaxeTcs Hy)KHasl.

1
Otset: 10

15. CTpOfICTBO COCTOUT M3 IIATH JSJIEMCHTOB, M3 KOTOPBIX JBa HW3HOIICHBI. HpI/I BKIIFOUCHHNU YCTPOﬁCTBa
BKIIFOYAKOTCA CﬂyqaﬁHBIM 06pa30M JBa JJICMCHTA. Haiitu BEPOATHOCTh TOI'O, YTO BKJIIFOUCHHBIMH OKaXXYyTCs
HEHU3HOIICHHBIC 3JICMCHTBI.

3
Otset: 10

16. ABTOMOOUIIBHBIE HOMEPA COCTOST U3 TpeX OYKB U yeThIpex udp. HaliTh uncio Takux HOMEPOB, eciiu

ucnoJib3yroTcst 32 OyKkBhI andaBura.

OtBeT: 323-104

17. Mycte M - nauGonbiiee, a M - HauMeHbIIee 3HaueHHE GYHKIMU X HA OTPE3Ke
[0.5,2], torma M +m pasno

Ortser: 4,5

18. Ilycts Y = X4 —4X3 —18X2 + 45X + 63, Torna rpaduk 5Toit QyHKUNM ABJIAETCSA BHITYKIbIM BHU3 HA
uHTepBasie(ax)



a) (-0,-1)
6) (-1.3)

B) (_OO 1_1) u (3’+OO) F) (37+ o0 )
OTBer: B

19. [ycts Y = X4 —4X3 —18X2 + 45X + 63, Torna jyivHa uHTepBana (CyMMa JUIMH HHTEPBAJIOB), Ha
KOTOpoM(bIX) rpadyk Tl QYHKIHMHU ABJIAETCS BBITYKIBIM BBEPX PaBHA

Ortser: 4

20. B 1niexe pabotarot 6 MmyxunH u 4 sxeHmuHbL. [1o TabepHBIM HOMEpaM Hayaady OTOOpaHbBI 7 YEIIOBEK.
Ha¥iti BeposSTHOCTH TOTO, UTO CPEIU OTOOPAHHBIX JIUI] OKAKYTCS TPH KECHIHHEIL.

P(A)=1.
Ortser: 2

21. Mycts Y = X4 —4X3 —18X2 + 45X + 63, Torna rpaduk 5Toit GyHKIME SBJIAETCSA BBITYKIBIM BHU3 Ha
uHTepBaie(ax)

a) (-00,-1)
0) (-1,3)
B) (-00,-1) n (3,+0) 1) (3,+ 0 )
Ortger: B
22. Mycts Y = X4 —4X3 —18x2 + 45X + 63, Torna pmna uATepBana (CyMMa JUTMH HHTEPBANIOB), Ha

KOTOPOM(BIX) TpaduK 3TOW (PYHKIIMH SBIISICTCS BBITYKIBIM BBEPX paBHA

Ortser: 4

23. BeIUuCIUTD ONPEeNIUTENb, TPUBEICHUEM K TPEYTOJIbHOM MaTpHIIbI

11 1

2 4 8

3 9 27
Ortger: 12

24. B Oonbluux KBajparax cetku ['opsieBa mogcuutano 375 sputrporutoB. PaccuntaTh KOJMYECTBO 3PUTPOIIMTOB B

1 1 xpoBH.

Ortser: 3,75x10% / n

25.Ecrm Y = 5—e cosx, to dX umeer Bux

a) (5—ex)sin X

0) (5—eX )sinx—eX COS X



B) (eX - S)Sin X+ € cos X

r) (eX —5)sin X—€" CoSX

OtBer: T

26. Ilycte M - mauGonbmee, a M
HauMCHBIIIEee 3HAUCHUEC (byHKm/H/Iy(X) = X3 - 3X2 +3X+1 na orpeske [0,2], torma M —m paBHO

Ortser: 2

27. OcHoBHbIe (hopmynbl KoMOnHaTOpuKH. [lepectanoBku. Pazmemienus

Ortser: [lepecTaHOBKO U3 N JIEMEHTOB HAa3bIBACTCS JIFO0OH YIIOPSIOUEHHBIA HA0Op ATHX 371eMeHTOB. Tak
BCEBO3MOKHBIMU TIepecTanoBkamu umcen 1, 2, 3 seisrores (1, 2, 3), (1, 3, 2), (2, 1, 3), (2, 3, 1), (3,

1,2), (3 21).

Yrcao BceX BO3MOXKHBIX IEPECTaHOBOK

28. Jlanwr Matpuiisl A, B,C v uncio (. Berauemurs D = AB+(qC (1 5\(-4 -7 5\(-4 —2-7) g=3 A =| 77 |,B=|
\c=l-1 5 6] | \-6-7 6/ | | -2 2] 1 6 70U ( e
46D =| -73-48 14)}-8359| | -1 -18 23|

OTBer:\) X2 —5X + 6

29. B xopoOke HaxomuTcs 8§ mmpuroB mo 2 mi, 6 mmpuioB mo 5 mia. M3 xopoOku mociemoBarenbHO 0e3
BO3BpAILICHUS U3BJIEKAIOT 3 mmnpuia. Haiiaiure BeposiTHOCTh TOTO, YTO BCE 3 MIMPHUIA — 5 MIL.

Ortser: 0,055

30. JlaHbl MaTpHUIIBI PA3MEPHOCTH

aym=2,k=1
6)m=3,k=1
B)m=2,k=3
rym=1,k=2
Ortser: a

31. Ha kHIKHOM noJIKe 5 KHUT 10 anredpe, 6 — o MareMaTnyeckoMy aHaiu3y, 3 — o reomerpu, 10 — o
uctopuu. Toraa yncio cnocoOoB BEIOOPA OJTHONW KHUTH IO MaTeMaTHKE paBHO

a) 90

6) 14



B) 11

OrtBer: 0

32. Ha Bepmmny ropsl Bea€r 7 nopor. Torma gucio cnocoOOB MOAHATHCS HA TOPY U CIIYCTUTHCS C HEE paBHO

a) 42
6) 14
B) 49
r) 13

Ortser: 0

33. Ha BepmuHy ropsl Bea€t 7 popor. Ecim nopéM 1 CITyCK OCyIIeCTBISETCS PA3THIHBIMHE Ty TSMH, TO
YHCIIO CIOCOOOB MOTHATHCS HA TOPY U CIYCTUTHCS C HEE paBHO

a) 13
0) 42
B) 49
r) 14

OrtBer: 0

34. U3 ropoaa A B ropoa B Beayr 5 mopor, a u3z ropoaa B B ropox C — 3 noporu. Torna uncio nyrei u3 A B
B, nmpoxoasuux yepe3 C, paBHO

a) 125
6) 8
B) 15
r) 14

OTBeT: B

35. Haiitn acumntoTsl rpaduka GpyHKmm x> +1Y =x
OtBer:Xx=0 - BCPTHUKAJIbHAas aCUMIITOTA, y = X- HaKJIOHHasA aCUMIITOTA.

36. Ecm y = arctg5x, tosdy



a) 1+ 25x21
6) 1+ 25x%5

B) cos?(5x)5
r) 1 25x2
OtBer: a

37.Ecmy = 5—ecosx, to dX umeer Bux
a) (5— e )sin X

6) (5 —e )sin X — € Cos X
B) (eX - 5)sin X+ €°C0s X

r) (eX —5)sin X—€" CoS X
Otser: T

38. [lea aBTOMaTa TPOM3BOMAT JETajH, KOTOpPHIE TOCTYIMAIOT Ha oOmmMi KoHBedep. BeposTtHocTh
MOJyYCHHsI  HECTaHJApTHOW JeTaiii Ha TmiepBoM aBromare paBHa 0.06, wHa BTOpom 0.02.

[Ipou3BOIMTENBHOCTS MEPBOTO aBTOMAaTa BTpoe OoJiblle, yeM BToporo. HallTu BepOSITHOCTH TOTO, YTO
HayJady B3sTas ¢ KOHBeWepa JIeTallb HeCTaHAapTHA.

Ortser: 0,05

39. Haiitu npousBoiHyt0 QyHKIMH Y = x3.cosx
Otser: y' = 3x? cos X— X3 sin x (2 4-a )

5.2. KoMmieKT MaTepuaJIoB A1 IPOMEKYTOYHOM aTTecTanuu
10 pPe3yJIbTATAM OCBOCHHS M CIHIIJIMHbI

1. lana pynkius Yy =

a) [-3;1]



6) (-3;-1) U[1;+0)
B) [-1,1]
r) (-1;1]

OtBeT: T

2. 3Hauenue npezaena Xx—o X+ 2X — Spasno

Ortser: 2

3.Ecrmy = sind x , To dy X mmeer Bux
a) 3sin? xcos x

0) 3cos? X
B) 3sin? x
r) —3sin? XCos X

OrtBer: a

4. OOmas cxeMa ucciueaoBaHus QyHKIIAN
Otser: O0mas cxema uccleqOoBaHUs BKIIIOUAET B ceOs CICMYIONTNE IMYHKTHI:

O HaxXxOoAUTCs 00JaCTh onpeneneHus QyHKIIH;

O OTBICKMBAIOTCS TOYKH NepeceueHus rpaduka ¢ OCIMU KOOP/MHAT;

O BBISICHSACTCS, HE SABJSETCS JM (QYHKIUS YETHOM, HEYCTHOM, IEPHOTMICCKOM;

O HaXOJATCS TOYKH pa3pbiBa PYHKIIUH, BBISICHACTCS MOBEIeHNE (DYHKIIMK MPU MIPUOIMIKCHUHN K €€
TOYKaM pa3pbIBa U KOHIIAM MHTEPBAJIOB, HA KOTOPBIX OHA onpeaeiaeHa. HaxoaaTcs acuMnToTel rpaduka.

o OTBICKHBAIOTCA UHTEPBAIBI MOHOTOHHOCTH (DYHKIIUU U SKCTPEMYyMaA.

o Haxopgsarcs HUHTCPBAJIbl BBIITYKIIOCTH U BOTHYTOCTHU rpa(bHKa q)YHKI_II/II/I Hn €ro TO4YKHU nepem6a.

o Bce HaligeHHBIC TOUKH HAHOCSATCS Ha KOOPANHATHYIO IINIOCKOCTb U CXEMATUYIHO I/1306pa)KaeTC$I

rpaduxk.

5. PemmuTh cucTEMY ypaBHEHUH 10 popmyaam Kpamepa
{Zx +3y —3z =13|3x-y+2z = -11]4x+2y-z =3

Ortser: (-1, 2,-3)



6. Ecmu Y =arctgbx, to5 dX umeer Bux
a) 1+25x°1
6) 1+25x°5

B) cos?(5x)5
r) 1- 25x2
OtBer: a

7. Ecm Y = 5—eC0SX, todX umeer Bux

a) (5—eX )sin X

6) (5 —e )sin X — € Cos X
B) (eX - 5)sin X+ €°C0s X

r) (eX —5)sin X—€" CoS X

OtBer: T

8. Tlycte M - HauGosbiuee, a M- nanmensinee snaenue pynximuy (X) = X3 — 3X2 3X +1 Ha orpeske [0,2],
torma M —M pasno _

Ortser: 2

9. Ocnosusble popmynbl komOuHaTopuku. [lepectanoBku. Pazmenienus

Ortger: [lepecTaHOBKOW M3 N 3JIEMEHTOB Ha3bIBAETCA JI000H yIOPSAOYEHHBIN HA0Op 3THUX 3IEMEHTOB. Tak

BCEBO3MOKHBIMU IIepecTaHoBKamu umcen 1, 2, 3 ssistrores (1, 2, 3), (1, 3, 2), (2, 1, 3),

(2,3,1),(3,1,2),3 21).

Yucno Beex BO3MOXKHBIX nepectanoBokPn = Nlrnen!=1-2-3-01=1.

PasMelleHUsMU Ha3HHAI0T KOMOMHALIUH, COCTABIEHHBIE U3 N PA3IMYHBIX 2JIEMEHTOB [0 M 3JIEMEHTOB, KOTOPhIE
OTJIMYAOTCS MO0 COCTABOM 3IEMEHTOB, MO0 UX MOPSAKOM. BbINuIIEM /IS IIpUMepa Bee pa3MEILeHUs M3 YeThIPEX Yhcel
1,2,3,4mo mBa: (1, 2), (1, 3), (1, 4), (2, 1), (2, 3), (2, 4),

(3,1),(3,2), (3,4), (4,1), (4,2), (4, 3). Yucno Bcex Bo3moxkHbIx pasmemennii: A™ =n!.(n—m)!

10. Haiitu HeonpeenenHbiit unterpan SIN2X —COS X dX(cos x+sinx)
Otser: €0S® X+SinX +C

11. Janst matpuist A, B,C v uncio (. Berauciurs D = AB+(C (1 5\(-4 -7 5\(-2-7) g=3 A =17 7 |,



B=| lc=l-1 5 6|l | \-6-7 6/ -2 2] 1 6 70 )
\ J-46D =| -73-48  14)-8359] | -1 -18 23|

OTBeTIK )XZ -5x+6

12. UrpanpHas KocTh Opocaercst ouH pa3. Toraa BEposSTHOCTh TOTO, YTO Ha BEPXHEW T'PaHH BBIITAACT
YETHOE YHCJIO, PABHA

1
a) 2
6) 0,1

1
B) 3
1
r) 6
Ortser: a
13. B naptun u3 14 neraneit umeercs 8 crangaptaeix. Haynaay otoupator 4 neranu. Toraa BepoSTHOCTh

TOTO, YTO CpeA OTOOPAHHBIX JIETAJCH JBE CTaHAapTHHIE, paBHA

60
a) 143

6) 2

2
B) 7

435
r) 1001

OrTBeT: a

14. Nmeetcs 6 6uneroB B Teatp. Cpeau Hux 4 OuseTa HAa MecTa B IEpBOM psay. Toraa BEpoSITHOCTb TOTO,
YTO M3 TPEX Hay/lauy BHIOpPAHHBIX OMJICTOB J[Ba OKAXKYTCS HA MECTa IEPBOTO Psijia, paBHA

3
a) 5

6) 9

1
B) 4

25
r) 36



OrtBer: a

15. Jlns mpoBenieHus BEYepoB B yHUBEpcUTeTe chopMupoBaHa komuccus u3 10 roHomel 1 1ByX
neByuek. Jlis nesxxypcTBa Ha HOBOTOJTHEM BEUepe MyTeM JKepeObeBKH BBIJCISIOTCS U3 KOMUCCUU TIATh
yenoBeK. Toraa BeposITHOCTh TOTO, 4TO 00€ IEBYLLKH BOWIYT B YMCIIO JIE)KYPHBIX, paBHA

5
a) 33

2
0) 5

4
B) 25

125
r) 216
OTBeT: T

16. [{st moceBa OepyT ceMeHa 3 JIBYX MakeTOB. BeposAsTHOCTH MMpopacTaHus CEMSH B TIEPBOM M BTOPOM
nmakerax coorBercTBeHHO paBHa 0,9 u 0,7. Ecnu B34Th IO OJTHOMY CEMEHH U3 KaXJ0T0 MaKeTa, TO
BEPOSITHOCTh TOTO, YTO XOTs OBl OJIHO M3 HUX IIPOPACTET, paBHA (oTBeT 3amucarhb B BUJAE AECATUYHON

TpoOn)
Otser: 0,97

17. imeercs naTh BUJOB KOHBEPTOB 0€3 MapoOK U YETHIPE BHUJIa MAPOK OJTHOTO JOCTOMHCTBA. CKOJIBKUMU
crioco0aMu MOXKHO BBIOpaTh KOHBEPT C MAPKOM ISl MTOCHUIKH MHChMa?

Ortser: 20 cioco00B

18. CxoJIbKMMH pa3IMuHbIMU MapIIPyTaMU MOXKHO Pa3HECTH KOPPECIIOHICHIIUIO B 5 aipecoB?

Ortser: 120 ctoco60oB

19. B kouBepre cpeau 100 poTokapTouek HaXoIUTCs 0/1HA pa3blckuBaeMasi. HaliTi BepoSATHOCTB TOTO, UTO
Cpely U3BJIEUYEHHBIX Hayraja 10 kapTouek oKaxeTcs HyKHasl.

1
Otset: 10



20. YCTpO#CTBO COCTOMT M3 MSTH 3JEMEHTOB, M3 KOTOPBIX JIBA M3HOLICHBI. lIpu BKIIOYEHUHM YCTpPOMCTBa
BKJIFOUAIOTCS CIIy4aliHbIM 00pa3oM JBa 3j1eMeHTa. HaillTu BEpOSITHOCTh TOTO, UYTO BKJIIOUEHHBIMU OKa)KYTCS

HCHU3HOIICHHBIC 3JICMCHTBI.

3
Otsert: 10

21. Habupast HoMmep TenedoHa abOHEHT 3a0bLI MocienHue TpU MUGPHI M, TOMHS JIHIIb, YTO 3TU IH(PHI
pa3nu4Hbl, Habpa ux Hayaady. HaliTu BEpOsITHOCTH TOTO, YTO HaOpaHbI HYXHBIE I (PHI.

Ortser: 720

22. ABTOMOOMIIBHBIE HOMEPA COCTOSIT U3 TpeX OYKB U ueThipex nudp. HaiiTu uncio Taknx HOMEpOB, eciu

ucnoJib3yrorcst 32 OykBbI alipaBuTa.

OtBeT: 323-104

23. Tycts Y = X4 —4X3 —18X2 + 45X + 63, Torna rpadguk 5Toit GyHKIMK ABIAETCSA BHIMTYKIBIM BHH3 Ha
nHTepBaje(ax)

a) (-00,-1)
0) (-1,3)

B) (-00,-1)u (3,+90) r) (3,+0)
OrtBer: B

24. Tlycts Y = X4 —4X3 —18X2 + 45X + 63, Torna muna uHTEpBaia (CyMMa JUIMH MHTEPBAJIOB), HA
KOTOPOM(BIX) TpaduK 3TOW (PYHKIIMH SBIISICTCS BBITYKIBIM BBEPX paBHA

Ortser: 4

25. BeIUuCIUTD OTIPEeIUTENb, TPUBEICHUEM K TPEYTOJIbHOM MaTpHIIbI

11 1

2 4 8

3 9 27
Ortger: 12

26. Haiitn acumntoThl rpaduka GpyHKimm X* +1Y =x
OtBer:Xx=0 — BCPTHUKAJIbHAsA aCUMIITOTA,
Y = X HaKJIOHHAsl aCUMIITOTA.,

27. B uexe paboTarot 6 MmyxuuH u 4 xxeHuuHbI. [Io TabenbHBIM HOMepaM HayAady oToOpanbl 7 yenoBek. Haiitu



BCPOATHOCTb TOT'O, UTO CpCAu OTO6paHHBIX JINI OKaXXyTCA TpH KCHIIUHBI.

P(A)=1.
Ortser: 2

28. JlaHbl MaTPUIIBI pa3MEPHOCTD
aym=2,k=1
6)m=3,k=1
B)m=2,k=3‘ k ) u
B = | \3 |— 14) . Torga marpruna A - B umeerr) m=1,k =2

OrtBer: a

29. Ha kHIKHO# moike 5 KHUT 110 anredpe, 6 — mo MmareMaTndecKoMy aHainu3y, 3 — o reomerpu, 10 — o
uctopuu. Torna ynciao cnoco6oB BEIOOpa OAHON KHUTH 110 MAaTEMAaTHKE PABHO

a) 90
0) 14
B) 11

OrtBer: 0

30. Ha Bepuuny ropsl Bea€r 7 nopor. Toraa uucio crnocoOoB MOAHATHCA HA TOPY U CITYCTUTHCS C HeE paBHO
a) 42
0) 14
B) 49
r) 13

OrtBer: 0

31. U3 ropona A B ropoa B Beayr 5 nopor, a u3 ropoga B B ropox C — 3 noporu. Toraa uncio nyreii u3z A B
B, nmpoxomsanux yepes C, paBHO

a) 125

6) 8



B) 15

r) 14
OTBeT: B

32. Haiiti npou3BoaHyI0 QyHKINH Y = x3-Ccos X
Otser: Y’ = 3x% COS X— X Sin X

33. Iycte M - HanGonbmiee, a M - HaumeHbInee 3HaueHne QpyHxuu X Ha otpeske[0.5,2], tornra M +m

paBHO _
Ortser: 4,5

34. Iycts Y = X4 —4X3 —18X2 + 45X + 63, Torna rpaduk 3Toi GyHKIME SBIAETCA BBITYKIBIM BHU3 Ha
uHTepBase(ax)

a) (-0 ,-1)
6) (-1,3)

B) (-00,-1) 1 (3,+0) 1) (3,+ 0 )
OTBeT: B
35. IMycts Y = X4 —4X3 —18X2 + 45X + 63, Torna auna uHTEpBaia (CyMMa JUIMH HHTEPBAJIOB), Ha

KOTOPOM(BIX) TpaduK 3TOW (PYHKIIMH SBIISICTCS BBITYKIBIM BBEPX paBHA

Ortger: 4
36. B 6ospmnx kBagparax ceTku I'opsieBa moacunTano 375 3puTpouuToB. PaccynTaTh KOJMYECTBO SPUTPOIIMTOB

B | 11 KpoBH.

Orser: 3,75x10% /i

37. Haiitu acummntoTsl rpaduka Gpynkuun X* +1 Y =x
Otser: X=0 - BepTHKaIbHAs ACUMIITOTA, Y = X HAKJIOHHASI aCUMIITOTA.

38. Ecim y =arctg5x, 1o 5dydX umeer sun
a) 1+ 25%°1
0) 1+ 25x%5
B) c0s?(5x)5
r) 1- 25%
OrtBeT: a

39.Ecrm Y = 5—-ecosx, to dX umeer B
a) (5—ex)sin X

0) (5—eX )sinx—eX COS X



B) (eX — 5)sin X+ €* cos X

r) (eX —5)sin X—€e* cos X

OtBeT: T

40. ITycts paBHa_ Y = 2 — 3X + X3, Toraa cymMa JUTHH HHTEPBAJIOB, HA KOTOPEIX 5Ta (QYHKIHS yOBIBACT,

Ortser: 2

41. B xopoOke HaxoauTcs 8 mmpuuoB 1no 2 mii, 6 mmpuuoB mo 5 mul. M3 kopoOku mocienoBarenbHO 0€3

BO3BpalleHUsI U3BJIeKatoT 3 mmnpuna. Haligute BEposITHOCTh TOTO, YTO BCE 3 MIMPHILIA — 5 MJL.
Ortser: 0,055
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