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COJEPXXAHUE
ITACIIOPT ®OHJA OLHEHOYHbBIX CPEJICTB
ITKAJIA OIEHNBAHUSA

OIIEHOYHBIE CPEJACTBA JId IIPOBEJEHMNA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU OBYYAIOHINXCHA

OLIEHOYHbIE CPEACTBA JIA ITPOBEJEHUA IMPOMEXXYTOYHO1
ATTECTAIIMA OBYYAIOIIINXCHA

KOMIUTEKT MATEPHAJIOB JI/11 OIJTEHKI C®OPMHUPOBAHHOCTHU YMEHUN
1 3HAHUI B XO/JE OCBOEHUS YYEBHOM JUCITUTTMHBI



1.IIACIIOPT ®OHJIA OJEHOYHBIX CPEJCTB I10 YYEBHOMY IIPEIMETY

«MATEMATHKA»

®oH/ OLIEHOYHBIX CPEJCTB 0 yueOHOMY Tpeamery «MareMaTHKa» pa3paboTaH Kak MPUI0XKEeHHe K

paboueit

rporpamme

o61eobpa3oBaTe/bHON

nipodeccroHaIbHBIX 00pa30BaTe/IbHBIX OpPraHU3aLUi.

yueOHOM

JUCLIUTIAHEI

1.1.IVNTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

«MaremaTuka»

c(hOpMHPOBAHHOCTU OTHOILIEHUS
K MareMaTHMKe KakK K 4YacTu

0011jeuesIoBeUeCcKOil  Ky/IbTYpPbI
yepe3 3HAKOMCTBO C HCTOpHei
pasBUTHS MaTeMaTHKH,
5BOJIOL[MEN  MaTeMaTHUeCKUX
uzen;

Pa3sBUTHIO JIOTUYECKOTO0

MBIIIIEHHS], TTPOCTPAaHCTBEHHOTO
BOOOpaKeHMs],
aITOPUTMUYECKOW  KYJIBTYPBHI,
KPUTUYHOCTH  MBIIIJIEHUS  Ha
YPOBHe,  HEOOXOAUMOM  [Iis
Oyayiier  mpodeccroHaTbHON
JIesITeTbHOCTH, JUIst
MPOJIO/DKEHUsT 00pa30BaHUS U
camMo00pa30BaHus;

OBJIAZIEHUI0  MaTeMaTHUeCKUMU
3HAHUSIMH u YMEHUSIMH,
HEoOXOIMMBbIMH B TTOBCEAHEBHOMH
JKU3HH, [T OCBOEHUSI CMEXKHBIX
€CTeCTBEeHHO-HAYYHbBIX
UCLIUTUTNAH U JUCLIUITIAH
npodeCCUOHAIBHOTO TUKJIA, IS

IIpegmeTHBIE o0yuaroIuiics HAQy4YuTCA oOyuarommuicst MOJTy YT

pe3y/IbTaThI BO3MO>XHOCTb HAyYHTbCHA

OCBOEHHUS

y4eGHOoro

npeaMeTa/Kypca

JINYHOCTHBIE CdopmrpoBaHHOCTH TOTOBHOCTU U Croco6HOCTH
MpeZiCTaB/ieHA O MaTeMaTHike | K 00pa3oBaHMIO, B TOM  4YHCJIe
KaK  yHUBEpPCAbHOM  sI3bIKe | caMo00Opa30BaHUIO, HA TPOTSKEeHUH
HayKH, CpejiCTBe | BCel JKW3HU;
MOJIe/IMPOBaHUs  SIBIEHUM U | CO3HaTeNbHOE OTHOLIEeHHe K
MPOLIECCOB, WJesiX W MeTojax HerpepbIBHOMY
MaTeMaTHKU; 00pa3oBaHuIo Kak YCJIOBUIO
TTIOHUMaHUIO 3HAaUMMOCTH | YCTelIHOM  TipodeCcCHOHa/bHOM
MaTeMaTHUKH  JII9  HAy4HO- | ¥ OOIIleCTBEHHOM /1esTe/IbHOCTH;
TEXHUUECKOTO nporpecca, | TOTOBHOCTA U CTIOCOOHOCTH

K CAMOCTOSITe/IbHOM ~ TBOPUECKOU U
OTBETCTBEHHOU [1esTe/IbHOCTY;

TOTOBHOCTU K KOJUIEKTHBHOU pabore,
COTPYAHUYECTBY CO CBEPCTHUKaMH B

obpasoBaresbHOM, 00111eCTBEHHO
T10JI€3HOM, yueOHO-
WCC/IeZIOBaTe/IbCKOY,  MPOEKTHOW U

IIPYTUX BUJAX [1eATe/lbHOCTH;
OTHOLLIEHUIO K TpodecCroHambHON

JlesITeTbHOCTM ~ KaK ~ BO3MOYKHOCTH
y4yacTusi B pelleHWd  JIMUHBIX,
O0ILIeCTBEHHBIX,  T'OCYJApCTBEHHBIX,

o0I1ieHaIMOHA/TLHBIX TTPO0/IeM;

rnoayyeHusi  oOpa3oBaHusi B
obmnacTsx, He  TpeOyrommx
yryiyO/leHHOH — MaTeMaTH4ecKou

JJIst



TO/ITOTOBK

npegMeTHbIe chopMHPOBaHHOCTH BJ/IaZIeHUI0 OCHOBHBIMU TOHSITUSIMU O
Npe/iCTaB/ieHd O MaTeMaTHKe | IJIOCKUX U TIPOCTPaHCTBEHHBIX
KaK YaCTH MUPOBOU KYJLTYPhI U | TeOMETPUUECKUX ¢burypax, uX
MecTe MaTeMaTHUK! B | OCHOBHBIX CBOMCTBAX;
COBpEMEHHOM LMBU/IM3alMHY, | COOPMUPOBAHHOCTH yMeHUsI
crocobax — OMUCaHWsl — SIBJIEHWH | pacrio3HaBaTh reoMeTpuuecKrie
peasibHOro Mupa Ha | GUrypel Ha uepTe)kax, MoJensiX U B
MaTeMaTUUeCKOM SI3bIKe; peaibHOM MUpe; rpUMeHeHue
c(OpMHPOBAaHHOCTH M3yUYeHHBbIX CBOMCTB reOMeTPHUUeCKUX
TIpe/iCTaB/IeHUI o  uryp u dQopmyn s pelleHust
MaTeMaTUUeCKUX TIOHATUSX KaK | TeOMeTpPUYeCKHWX 3a/lad U 3ajad C
BOKHEMIIMX  MaTeMaTH4yeCKUX | MPaKTUUeCKUM COJ/lep’KaHUeM;
MOZesix, TMO3BOJISIFOLIUX | C()OPMHPOBAHHOCTHU Tpe/|CTaB/IeHUM O
OMUCLIBATH M M3yuaTh pa3Hble | TIpoljeccaX U SIBJIEHUAX, WMEIOIINX
TIPOLeCChI u SIBJIEHUS]; | BePOSITHOCTHBIN xapakrep,
MOHUMaHUe BO3MOKHOCTH | CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSIX B
aKCMOMaTHUeCKOro TIOCTPOeHUs | peaJlbHOM MHPE, OCHOBHBIX MOHSTUSX
MaTeMaTU4YeCKUX TeOpuH; 37IeMeHTapHON TeOpHUH BEpPOSITHOCTEW;
B/Ia/IeHHIO MeTOZlaM{ | yMEHUW  HAaXOAuUTb U  OLIEHUBAThb
[IOKa3aTeNibCTB M aJITOPUTMOB | BEPOSITHOCTH HACTYTI/IeHUsI COOBITHI B
peliieHus, yMeHHe WX | IPOCTeNIINX TIPAaKTUYeCKUX
TIPUMEHSITh, MIPOBOJUTh | CUTYyaLMsIX u OCHOBHbIE
Jl0Ka3aTe/lbHble PAaCcCyKJeHHsl B | XapaKTepUCTUKU CJTydaiiHbIX
XO/le pellieHUs 3a/iay; BeJIMUMH;

BJIa/IEHUIO CTaHJAPTHBIMU | B/Ia/IeHHI0 HaBbIKaMU MCII0/Ib30BaHUSI
ripyueMamMu pellieHHs] | TOTOBBIX KOMITBIOTEPHBIX TIPOTPaMM
paLMOHATbHBIX Y | TIpU pellleHnH 3a/au.
VppalOHa/bHBIX,

T0Ka3aTe/bHbIX, CTeTeHHbIX,
TPUTOHOMETPUUYECKUX

ypaBHEHWM W HEpPaBeHCTB, WX

CUCTeM; WICTIO/Ib30BaHUe

TOTOBBIX KOMIIbIOTEPHBIX

mporpamMmM, B TOM uuc/ie JJist

MOWCKa TIyTM  pellieHus U

WITFOCTPaLUU peLleHNs

ypaBHEHUM U HEPAaBEHCTB;

c(hopMHUPOBaHHOCTH

nipeficTaB/ieHMii 00 OCHOBHBIX

TIOHSITHSX MaTeMaTHU4eCcKoro

aHa/M3a U UX  CBOMCTBAax,

BJIa/IeHUe yMeHHeM

XapaKTepu30BaTh TroBe/ieHue

(byHKLMH, WCII0/Ib30BaHue

T0JTyUeHHbIX 3HaHUI 1St

OTMCaHUS U aHalu3a peasbHbIX

3aBUCUMOCTeN

MeTamnpejMeTHbIe | YMEHUIO CaMOCTOSITE/TLHO | TOTOBHOCTH W CIOCOOHOCTH K
orpeieNiATh Liefd JlesiTe/IbHOCTH | CaMOCTOSITe/IbHOM — MH(OpPMaLMOHHO-
u COCTaB/ISITh TUIaHbl | TTO3HaBaTeTbHOU JesTeTbHOCTH,




JlesITeNIbHOCTH;  CaMOCTOSITe/IbHO
OCYILIIeCTB/ISATh, KOHTPOJIMPOBATh
u KOPpPEeKTHpPOBaTh
JlesiTeNIbHOCTh; UCTI0b30BaTh BCe

BO3MOXXHbIe pecypchl JJ1s1
JIOCTVDKEHHS M0CTaB/IEHHBIX
Lese Y peanu3aluy  IUIAHOB
JlesiTeJIbHOCTH; BBIOUPATH
yCIlelliHble cTpaTeruv B

Pas3/IMYHbIX CUTYaLUsX;
YMEHHIO MTPOIYKTUBHO O0ILaTHCS

u B3aHMO/IeHiCTBOBATh B
rpotiecce COBMECTHOM
JlesiTe/IbHOCTH, YUHTBIBAaTh

MO3WIMM  JIDYTUX  YYaCTHUKOB
JlesiTe/IbHOCTH, 3¢ deKTUBHO
paspelaTb KOHGQUIUKTB;

BKJ/IOUasi YMeHHe OPHUEeHTHPOBAaThCsl B
pa3/IUYHbIX VICTOYHHKAX
vH(opMalMY, KpUTUUECKH OLIeHUBaThb
YW UHTepIpeTUpoBaTh HWH(OPMALHIO,
T0JTyyaemMyto u3 pa3/IMYHbIX
HCTOYHUKOB;

BJIaZIEHUI0 SI3bIKOBBIMH Cpe/ICTBaMMU:
yMeHHe $ICHO, JIOTUYHO W TOYHO
v3flaraTb  CBOKO  TOYKYy  3peHus,
WCII0/1b30BaTh afleKBaTHbIE $I3bIKOBbIE

CpeACTBa;
BJIaJ|eHHI0 HaBbIKaMH
Mo3HaBaTe/bHOM  peduieKcMM  Kak

0CO3HaHUsI COBepllaeMbIX JeHCTBUN U
MBIC/TUTETbHBIX TIPOLIECCOB, UX
pe3y/ibTaTOB ¥ OCHOBaHWM, TpaHMUI]
CBOEro 3HaHUS W He3HaHWs, HOBBIX

T03HaBaTe/IbHbIX 3a7lau U CPeJICTB [isi

Lie/leyCTpeM/IeHHOCTb B TIOMCKax |
pelLeHuH,
co00pasuTeNbHOCTb U UHTYHULYS.

MeTO/OB II03HaHHA

B/IafIeHUIO HaBbIKaMHU
T03HaBaTe/TbHOM, yueOHO- | X JOCTYDKEHUST,
HCC/iejoBaTeMbCKOM u
MIPOEKTHOU JieTeTbHOCTH, | TIPUHSTAN
HaBbIKaMH paspelieHust

nipobiem; CIIOCOOHOCTh u
TOTOBHOCTb K
CaMOCTOSITeTEHOMY TIOUCKY

MEeTO/IOB pereHust
MPaKTUYECKUX 3a71ay,
MPUMEeHeHHIO Pa3UYHBIX

2. LTIKAJIA OODEHUBAHUA

OneHka OT/IMYHO X0pOLIO y/IOB/IeTBOPHTE/IHHO Hey/0BJ/IeTBOPUTE/IHLHO
KonnuectBo 90 — 100% 70 - 89% 50 — 69% Memnee 50%
NPaBUIbHBIX

O0TBETOB B
TecTe
KauectBoO BCe 3a/au perreHo BepHO | pereHo ot 50 10 79 % OTCYTCTBYIOT
BbITNO/THEHMS pelleHbl BepHO; 6onee 80 % BCeX 3a/lay; He Bcerza HE00X0IUMbIe
KOHTPOJIBHBIX WICTI0/Ib30BaH BCeX 3a/ay; WCII0/Ib30BaH Hanbosiee TeopeTHUecKHe 3HaHUS;
pador Haubosee MOTYT paLMIOHATbHBIH MY Th JIOTTYILIeHbI OLITMOKK B
paLMOHaTbHBIN BCTpeuaThbCst peLLeHust 6osee uem 50 % 3amau.
MyThb peLleHNs; OTJeJIbHbIe B peruenun nposiaseTcs
W37I0)KeHHe HETOYHOCTH B He3HaHHe OCHOBHOI'O
Marepuasa apudmMeTHUecK Marepuasna yue6Hoi
JIOTUYHO, MX pacueTax MpPOrpaMMBel
rpamMoTHO, 6e3
oMb OoK
Ko/muectBo 90 — 100% 70 - 89% 50 — 69% Menee 50%
NMPaBHIBLHBIX
O0TBeTOB Ha
3a/laHuA
NMPOMEXYTOUH

on




aTrecTanum | | | | |

3. OIEHOYHBIE CPEJCTBA /I IIPOBEJEHUA TEKYIIEI'O
KOHTPO/JIA YCIIEBAEMOCTHU OBYYAROIIINXCHA

Ne /i Ha3Banue pa3sjena/TeMbl dopMa OLeHOYHBIX CPe/iCTB

1 Beenenue YcTHBIM orpoc.

2 Pa3BuTHe MTOHSATHS O YHCITe KonTtponbHast pabota, TecToBasi paborta
3 KopHhuy, crenieny u jorapumel KoHTposbHast paboTa, TecToBasi pabota
4 [IpsiMbie U MIJIOCKOCTH B IPOCTPAHCTBE KonTponbHast paboTta, TecToBasi paboTa
5 KombuHaTopuka KonrposnsHas paboTta, TecToBasi paboTa
6 KoopauHaThl ¥ BEKTOPBI KonTponbHast paboTta, TecToBasi paboTa
7 OCHOBBI TPUTOHOMETPUU KonTtposnbHast pabota, TecToBasi paboTa
8 OyHKUMU U rpaduKu KourposbHast paboTa, TecToBasi pabota
9 MHororpaHHUK4 U KpyrJible Tesa KonTtposnbHast pabota, TecToBasi paboTa
10 Hauana maTemaTnueckoro aHaavsa KontposbHast paboTa, TecToBasi paboTa
11 WHurerpas v ero npumeHeHue KouTpospHast pabota, TecToBast

pabora,
12 OJIeMeHThI TeOPUU BePOSITHOCTEN U KontposnbHast pabota, TecToBasi paboTa
MaTeMaTU4eCKOM CTaTUCTHUKU
13 YpaBHeHUsI ¥ HePABEHCTBA KonTtposnrHast pabota, TecToBast paboTa

4. OILIEHOYHBIE CPEJICTBA /i1 TIPOBEJIEHWS ITPOMEXYTOUYHOM

ATTECTAIIUU OBYUYAROLIUXCHA
[TpoMe)xyTouHasi aTTecTalys 1o rnpeAMeTy «MaTemMaThKa» MPOBOAUTCS B JopMe IK3aMeHa.

5. KOMIUTEKT MATEPHUAJIOB JIJISI OIEHK1 C@OPMUPOBAHHOCTH YMEHUHN N
3HAHHI B XOJE OCBOEHUA YYEBHOM JUCITUTTAHBI

5.1. KoMIuieKT MaTepHuasioB A/isi IPOBeieHUsI KOHTPOJIBHBIX padoT
ITepeueHb KOHTPOJ/IBLHBIX PAadoT M0 TeMaM

1. Ecmy sin’Xx,To dX nmeer Bug
a) 3sin * x cos x

6) 3cos’ x

B) 3sin? x
r) 3sin?x cosx
OrtBert: a
2. O61ast cxema ucc/e[oBaHusT YHKIUH
Ortset: O61jasi cxemMa UCCIeZ0BaHUs BK/IIOUaeT B ce0si CieyroLyie MyHKThI:

O HaxoauTcsi 0b6s1acTh onpesieneHust HYHKLUY;

O OTBICKMBAIOTCSI TOUKHU TlepeceueHUsi rpauka C 0CsIMU KOOD/IMHAT;



O BBISICHSETCS], He SB/IeTCS I (PYHKLMS YeTHOM, HeUeTHOW, IIepUoUUeCcKo;
O HaxXOASATCS TOUKH pa3pbiBa (PYHKI[UH, BEISICHSIETCS TTOBe/ileHre (GYHKIMK TTPYU TIPUOJIM>KEHUH K ee
TOUKaM pa3pbiBa 1 KOHIIAM MHTEPBAJ/IOB, HA KOTOPBIX OHA ompe/esieHa. HaxoAdTcs acCUMITOTHI rpaduka.
0 OTBICKMBAIOTCSI MUHTEPBa/bl MOHOTOHHOCTH (DYHKLIMM U SKCTpEMYMa.
0 HaxopsTcst uHTEpBasIBI BBIMYK/IOCTH U BOTHYTOCTH rpadvka GyHKIMU U ero TOUKH reperuoa.
0 Bce HailijjleHHbIE TOUKHA HAHOCSTCS HAa KOOPAMHATHYO TVIOCKOCTh U CXeMaTUUHO M300pakaeTcst
rpauk.
3. PemmmuTh cuctemMy ypaBHeHui 1o ¢popmynam Kpamepa 2x 3y 3z 133x y2z 114x2yz 3

Ortsert: (-1, 2,-3)

4. Pemmnts cucTeMy ypaBHeHuM MetozioM ["aycca

2x3y 3z 133x y2z 11
4x2y z3

Ortgert: (-1, 2,-3)

5. Eumy arctghx,to5 dx umeer Buf
a) 1 25x°1
6) 1 25%°5
B) cos® 5x 5
r)1 25x°
OrtBert: a

6. Eumy 5 e CO0SX, todXx umeer Buy

a) 5 €' sinx
6) 5 e*sinx e*cosx

B) € 5 sinx e*cosx

X

r) e 5sinx e*cosx

OTtBeT: T

7. OcHoBHBIe (hOpMY/Tbl KOMOUHATOPUKU. [TepecTaHOBKHU. Pa3mertieHust

OrtseT: ITepecTaHOBKOI M3 N 3/7IEMEHTOB Ha3bIBaeTCs 000 yropsiioueHHbIN Habop 3THX 371eMeHToB. Tak

BCEBO3MOKHBIMU TiepecTaHoBKamu umcen 1, 2, 3 ssstores (1, 2, 3), (1, 3,2), (2, 1, 3), (2,3, 1), (3, 1, 2), (3, 2, 1).

Yrcno Bcex BO3MOXKHBIX repecTaHOBOK

8. B maptum u3 14 feraneii umeercst 8 crangapTHbiXx. Haygauy oroupatot 4 fetamu. Torga BepoSTHOCTH TOTO,
YTO CpeAy OTOOPaHHBIX JleTasel [Be CTaHjapTHbIe, paBHA
60
a) 143



1
6) 2

2
B) 7

435
r) 1001

OTBeT: a

Wmeetcst 6 6uneros B Teatp. Cpeiy HUX 4 OuieTa Ha MecTa B TIepBOM psily. TorJja BepoSITHOCTh TOTO, UTO
13 Tpex Hay/jauy BbIOpaHHbIX OW/IETOB /IBa OKa)KYTCsl HA MeCTa TiepBoro psifia, paBHa

3
a) 5

4
6) 9

1
B) 4

25
r) 36

OTtBeT: a

10. Ans1 ipoBeJieHUs1 BeUepoB B yHUBepcUTeTe chopMupoBaHa komuccus u3 10 roHolel u AByxX
neBylek. [y me)KypcTBa Ha HOBOTOZJHEM Bedepe Iy TeM >KepeObeBKU BBIJIE/ISIOTCS U3 KOMUCCHH TISITh
yesioBeK. Torsia BepOSITHOCTb TOTO, UTO 00€ /IeBYLIKHA BOUAYT B UUCJIO [IEXKYPHBIX, PAaBHA

5
a) 33

2
6) 5

4
B) 25

125
r) 216

OrtBeT: 0

11.

[ moceBa GepyT ceMeHa 13 [IBYX MakeToB. BeposiTHOCTH MpopacTaHusi CeMsiH B TIePBOM U BTOPOM



raketax cooTBeTcTBeHHO paBHa 0,9 u 0,7. Eciu B34Tb 110 OJHOMY CeMeHU U3 KaXKJ0ro NakeTa, TO BePOSITHOCTh
TOT0, UTO XOTs ObI O/IHO U3 HUX TIPOpPACTeT, paBHa (oTBeT 3amucaTh B BU/le JeCITUUHOU

Apobn)
OrtserT: 0,97

12. imeeTcs MSTh BUI0B KOHBEPTOB 0€3 MapoK U UeThIpe BHZIa MAapPOK OJJHOTO 0CTOMHCTBA. CKOBKUMHU

crocobamMu MO>KHO BbIOpPATb KOHBEPT C MAapKOM [/1sl MOCBIIKK TTMChMa?
OrtgeT: 20 crioco6oB

13. CKOBKUMHM pa3/IMuHbIMU MaplIpyTaMu MOKHO Pa3HeCTH KOPPeCIIOH/eHLUI0 B 5 ajpecoB?

Ortget: 120 criocoboB

14. B xonBepte cpeau 100 dhoToKapTOueK HaXOAUTCS OJHA pa3biCKHMBaeMasi. HaliTu BepoSITHOCTb TOTO, UTO
cpey U3B/evYeHHbIX Hayra/ 10 KapTouek OKaKeTCsl Hy KHasl.

1
Otset: 10

15. CTpOﬁCTBO COCTOUT M3 TIATU 3J/IEMEHTOB, M3 KOTODBLIX [ABd KWM3HOIIEHLI. HPI/I BK/IFOUEHHH YCTpOﬁCTBa
BK/THOUYAKOTCA CJ'Iy‘-IElﬁHBIM 06pa30M ABd 3JIEMEHTd. Haiitu BEPOATHOCTb TOI'0, UTO BKJ/IOYEHHBIMH OKa>XyTCA
HEeHW3HOILIIeHHbIe 3/71IeMeHThI.

3
OtsBet: 10

16.  ABTOMOOW/IbHBIE HOMEpA COCTOSIT U3 TpeX OyKB U yeThipex Ludp. HailTu uncio Takux HOMepoB, ec/

UCMob3ytoTcst 32 OYKBBI asaBUTA.

OtBeT: 323 104

17. Tlycte M - HamubGosbliiee, a M - HaUMeHbIIIee 3HaYeHHe (PYHKIMH X Ha OTpe3Ke
[0.5,2], Torma M m paBHO

OTBeT: 4,5

18. Mycte y x4 4x3 18x2 45x 63, Torza rpaduk 310l BYHKIMY SIBISETCS BBIMTYK/IbIM BHUA3 Ha

vHTepBase(ax)
a) (- :'1)
6) (_1:3)
B) (_ :_1) u (3)+ ) r) (3:+ )
OtBeT: B
19. [ycts y X4 4x3 18x2 45x 63, torga anvba unTepBasa (CymMma JI/IMH UHTEPBAJIOB), Ha

KOTOpPOM(bIX) rpaduk 3TOM (yHKLMM SIB/SETCS BBIMYK/IbIM BBEDX paBHa



OrTBeT: 4

20. B 1jexe paboTaroT 6 My>KumH 1 4 >XeHIUHEL. [1o TabebHBIM HOMepaM HayZiauy OTOOpaHbI 7 UesloBeK.
Haiit BepOSITHOCTB TOT'O, UTO CPeJJi OTOOPAaHHBIX JIUL] OKAXKYTCS TP >KEHIIHBI.

P(A) 1.
OrtBeT: 2

21.  Hycmsy x4 4x3 18x2 45x 63, torga rpaduk 510i QyHKLMY SBISETCS BBIMYK/IBIM BHU3 Ha
rHTepBasie(ax)

Q) -1
6) (-1,3)

B)(- ,-Du@B,+ )r)(3,+ )
OTBeT: B

22. Myctsy x4 4x3 18x2 45x 63, torga anvna vaTepBana (CymMma JIJIMH UHTEPBAJIOB), Ha
KOTOpPOM(bIX) rpaduK 3TOM (yHKLMU SIB/SETCS BBIMYK/IbIM BBEDX paBHA

OrTBeT: 4

23. Beluncints onpeziesuTesb, IpUBe/leHMeM K TPeyTrO/IbHOM MaTpHL{bl

1 1 1

2 4 8

3 9 27
Ortgert: 12

24. B OosbIIMX KBa/IpaTax ceTKU ['opsieBa moicumMTaHo 375 3pUTPOLMTOB. PaccunTaTh KOJIMUECTBO SPUTPOLIMTOB B

1 1 KpoBH.

Ortsert: 3, 7510/ n

25.Ecmy 5 e cosx, Todx umeer Bup

a) 5 €' sinx

6) 5 €' sinx e‘cosx

B) € 5 sinx e*cosx
r) e 5sinx e*cosx
OtBeT: T

26. Ilycte M - nanbGosnbinee, a m
3 2
HauMeHblee 3Havenne pyukipny(x) Xx° 3Xx° 3x 1 ma orpeske [0,2], Torna M m paBHO __



OrTBerT: 2

27. OcHoBHbIe (hopMyJibl KOMOUHATOPUKU. [TepecTaHoBKU. Pa3merieHust

OteeT: TTepecTaHOBKOM U3 N 3/IEMEHTOB Ha3bIBAETCs JIFOOOH YIOPs[OUeHHBINM HAabOp 3TUX 371eMeHTOB. Tak
BCEBO3MO’KHBIMU TlepecTaHOBKaMu uucen 1, 2, 3 asastotes (1, 2, 3), (1, 3, 2), (2, 1, 3), (2, 3, 1), (3,
1,2),(3,2,1).

Yucsio Bcex BO3MOXKHBIX [1ePECTaHOBOK
28. lanbl MaTpuLibl A, B, Cuuucno q . Beruucute D AB qC 1 5 4

1 5 6 67 6 22 1 6
83 59 1 18 23

5 427 q 3 A 77.,B ,C

7
7 46D 7348 14

Omeer: X° 5x 6

29. B KopoOke HaxoguTcs 8 ImpuioB Mo 2 M/, 6 mmpuioB mo 5 ma. M3 KOpoOKu TmocienoBaTesibHO 6e3
BO3BpallleHys M3BJeKaloT 3 wrpula. HaliiuTe BepoSITHOCTB TOTO, UTO BCe 3 LUTPULIA — 5 M.

Ortset: 0,055

30. [TaHbl MaTpuLibl pa3MepHOCTb
aym 2,k 1
6)m 3,k 1
B)m 2,k 3
r)m 1,k 2

OTtBeT: a

31. Ha KHW)KHOM TI0JIKe 5 KHUT 110 anrebpe, 6 — 1o MaTeMaTHUYeCKOMY aHaIu3y, 3 — 1o reomeTpuu, 10 — 1o
uctopuu. Torga unciio crocoboB BEIOOPA OJJHOM KHUTH TI0 MaTeMaTHKe PaBHO

a) 90
0) 14
B) 11

OtBet: 0

32. Ha BepirHy ropsl BefIET 7 fopor. Toraa uncio croco6oB MOgHITHCS Ha TOPY U CITyCTUTHCS C Heé PaBHO

a) 42

6) 14



B) 49
r) 13

OrtBeT: 0

33. Ha BepuunHy ropsl BeiéT 7 gopor. Ecim nogbéM U Cryck oCyIecTBASeTCs pa3/IMUHbIMU My TSIMH, TO
YKC/I0 CIIOCOO0B MOHATHCS Ha TOPY U CIYCTUTBLCS C Heé paBHO

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

OrtBer: 0

34. U3 ropopa A B ropog B BenyT 5 gopor, a u3 ropoga B B ropog, C — 3 foporu. Torga uncio nytei us A B
B, npoxopsamux uepes C, paBHO

a) 125
0) 8
B) 15
r) 14

OTBeT: B

35. Haiftu acumnrotsl rpaduka GyHKUMU x° 1Y x
OtBer:x 0 - BepTUKaA/IbHadA aCUMIITOTa, Y X- HAK/IOHHAA aCUMIITOTA.

36. Eomy arctg5x , tosdy
a) 1 25x%1
6) 1 25x5
B) cos® 5x 5
r)1 25x
OtBerT: a

37.Ecmy 5 ecosx, Todx umeer Buj

a) 5 €' sinx

6) 5 e sinx e*cosx



B) € 5 sinx e*cosx

r) e 5sinx e*cosx
OtBeT: T

38. [Iea aBTOMAaTa TPOMW3BOJSAT [eTaad, KOTOpble TOCTYIMarT Ha oOmuii KOoHBeiiep. BeposiTHOCTBH
MOJIydeHUsT ~ HeCTaHJapTHOM [JleTaid Ha TiepBoM aBTtomaTe paBHa 0.06, Ha BTOopom 0.02.

[Tpou3BOAUTE/LHOCTE TIEPBOTO aBTOMaTa BTpoe 0oJibilie, yeM BTOporo. HailTH BepOSTHOCTb TOTO, UTO
Hay/lauy B3siTasi C KOHBeliepa /ieTa/lb HecTaH/japTHa.

OrTseT: 0,05

39. HaliTi Npou3sBOAHY0 (DYyHKLUU Y x> cos x
Oter: y 3Xx*Cosx x’sinx 2 4

5.2. KoMmn/ieKT MaTepHa/ioB /11 MPOMEXyTOUHOH aTTecTanuu
110 pe3y/IbTaTaM OCBOEHUs AMCLHHII/IMHbBI

1. Mana ¢pyHkUums y
a) [-3;1]
6) (-3;--1) U[1; )
B) [-1;1]
r) (-1;1]

OTtBeT: T

2. 3HaueHue mpeeiax X 2X 5SpasHo

OtBert: 2

3.Ecmy sin’ X, Ttody dXx umeer ug



a) 3sin * x cos x

6) 3cos? x

B) 3sin? x

r) 3sin?x cosx

OTBeT: a

4. OO6mas cxeMa UCCIe0BaHUS PYHKIMU

Ortset: OO61jasi cxemMa UCC/IeZ0BaHUs BK/IFOUaeT B ce0si CieAyroLye MyHKThI:

0]

0]

0]

0]

HaXO/UTCs 00/1acTh onpeiesieHyst HyHKLUY;
OTBICKMBAIOTCSI TOUKH ITepeceyeHus Tpayika C 0CSIMU KOOPZVHAT;
BBISICHSIETCSI, He sIBJ/ISIeTCS /I (DYHKIUSI YeTHOM, HeUeTHOM, TlepUouueCcKowu;

HaXO/IATCSl TOUKH pa3pbiBa (PYHKIUH, BEISICHSIETCS TTOBe/leHre (QYHKIMU TIPY TIPUOJTMKEHUH K ee

TOUKAM DdA3pPbIBd U KOHLIAM MHTEPBAJ/IOB, Hd KOTOPLIX OHA OIpeAe/ieHa. HaXO,[[HTCH dCUMIITOTBI FpaQ)I/IKa.

(0]

0]
0]

rpaduk.

OTBICKHBAIOTCS HWHTEePBa/Ibl MOHOTOHHOCTH ¢)YHKL[I/II/I M SKCTpEMYMaA.

HaxopsTcst iHTepBasibl BBITYK/IOCTA M BOTHYTOCTH rpaduika (GyHKIM U er0 TOUKH reperuda.

Bce HaﬁﬂeHHbIe TOYKH HAHOCATCA Ha KOOPAWMHATHYIO IVIOCKOCTh U CXeMATHUYHO I/I306pa)KaETC$I

5. PemmTth cucTemy ypaBHeHul 110 ¢popMynam Kpamepa

2x 3y 3z 133x y2z 114x2yz3

Ortgert: (-1, 2,-3)

6. Eumy arctgbx,to5 dx umeer Buj
a) 1 25¢1
6) 1 25%5
B) cos® 5x 5
r)1 25¢
OrtserT: a

7. Eomy 5 ecosx, todX umeer Bup

a) 5 €' sinx

6) 5 €' sinx e‘cosx



X

B) € 5 sinx e*cosx

r) e 5sinx e*cosx

OTBeT: T

8. Ilycte M - Haubobiuee, a M- nanmenpiee suaverve pynkpmy(X) x> 3x° 3x 1 Ha orpeske [0,2], Torga
M m pagHo

OtBerT: 2

9. OcHoBHbIe (hopMyJibl KOMOMHATOPUKU. [lepecTaHoBKU. PasmelijeHust

OrtBer: ITepecTaHOBKOM U3 N 3/IEMEHTOB Ha3bIBAETCS JIFOOOH yIOpA0UeHHBIH HAbOp 3THX 3/1eMeHTOoB. Tak
BCEeBO3MO>KHBIMU TiepecTaHoBKamu uncen 1, 2, 3 ssasrores (1, 2, 3), (1, 3, 2), (2, 1, 3),

2,3,1),3, 1,2), (3,2, 1).
Yucio Bcex BO3MOXKHBIX nepectaHoBokPr  nliraen! 1 2 3 0!=1.

PasmenieHnsiMM Ha3bIBAIOT KOMOMHALIMH, COCTABJIEHHbIE U3 N Pa3/IMYHBIX 3/IEMEHTOB 110 M 3/IeMEeHTOB, KOTOPLIe
OT/IMYAIOTCS TMOO COCTAaBOM 3J/IEMEHTOB, MO0 UX MOPSIIKOM. BhINUIIeM [/ IpuMepa BCe pa3MelleHus U3 UeThIpex Urce/T

1,2,3,4mo apa: (1, 2), (1, 3), (1,4), (2, 1), (2, 3), (2, 4),

(3,1),(3,2), (3,4), (4, 1), (4, 2), (4, 3). Unco Bcex BO3MOXKHBIX pasmertienuii: A" n!l.(n m)!

10. HaiiTu Heonpeie/ileHHbIN UHTerpan Sin 2X COS X dX(cos x sin x)
Otser: cos’x sinx C

11. Jauel matpunsl A, B, Cv uncio q . Beunemts D AB qC 1 5 4 75 27 q 3, A 7 7,
B ,C 1 5 6 676 22 1 6 7
46D 7348 14 8359 1 18 23
OTBer: x> 5x 6

12. UrpanbHas KocTb OpocaeTcst oivH pa3. Torjja BeposiTHOCTb TOT0, UTO Ha BepxXHel rpaHu BhIMaeT
YeTHOE UMCJ/I0, paBHA

1
a) 2

6) 0,1

1
B) 3



1
r) 6

OTBeT: a

13. B maptuu u3 14 getaneit umeetcs 8 crangapTHeix. Hayauy otoupatot 4 getamu. Tora BepOSITHOCTb
TOT0, UTO CPeJI OTOOpaHHBIX ZieTasiel IBe CTaHJapTHbBIE, PaBHA

60
a) 143

1
6) 2

2
B) 7

435
r) 1001

OTBeT: a

14. NimeeTcs 6 6uietoB B Teatp. Cpeay HUX 4 OWleTa Ha MeCTa B IIepBOM psify. Torza BeposiTHOCTh TOTO,
YTO U3 TPeX Hay/lauy BbIOpaHHBIX OMJIETOB IBa OKa)KyTCs HAa MeCTa IepPBOro psiJia, PaBHa

3
a) 5

4
6) 9

1
B) 4

25
r) 36

OTBeT: a

15. [Inst mpoBeieHYs BeuepoB B yHUBepcuTeTe chopMupoBaHa Komuccusi U3 10 roHolel U AByX
JeBylek. [l me)KypcTBa Ha HOBOTOZJHEM Bedepe IyTeM >KepeObeBKU BBIJIe/ISI0TCS U3 KOMUCCHH TISITh
yesioBeK. Torza BepOSITHOCTb TOTO, UTO 00€ /IeBYLIKHA BOUAYT B UHUCJIO [IEKYPHBIX, PABHA

5
a) 33

2
0) 5

4
B) 25

125



r) 216
OTBeT: T

16. [1151 moceBa GepyT ceMeHa 13 IByX MaKeTOB. BeposATHOCTb IpOpacTaHusi CEMSTH B TIEPBOM ¥ BTOPOM
rakeTtax cooTtBeTcTBeHHO paBHa 0,9 u 0,7. Ecyu B34Tb 110 OJHOMY CeMeHH U3 Ka)KZ0ro rakeTa, TO
BEPOSITHOCTh TOTO, UTO XOTsI OBl OZJHO M3 HUX MPOPACTeT, PaBHA (oTBeT 3amucaTh B BU/le JeCITUUHOU

Apo6w)
Ortgert: 0,97

17. VimeeTcsi nATh BU/IOB KOHBEPTOB 06€3 MapOK U UeThIpe BH/id MapOK OJHOTO JOCTOMHCTBA. CKOJIBKUMHU

criocobamu MOYKHO BbIOpaTh KOHBEPT C MapKOH [iIst TIOCBUTKUA TICbMa?

Otset: 20 crioco6oB

18. CKOTbKUMU pa3/IMuHbIMUA MapILIPyTaMU MO>KHO pa3HeCTH KOPPeCHOH/AEHI[MIO B 5 aipecoB?

Otset: 120 crioco6oB

19. B konBeprte cpeau 100 poTokapTOUuek HaXOAUTCS O/lHA pa3biCKUBaeMasi. HaliTh BepOSITHOCTb TOTO, UTO
cpe/iy U3BeUeHHbIX Hayraj, 10 KapTouek OKa)kKeTCsi Hy >KHasl.

1
OtsBet: 10

20. YCTpPOWCTBO COCTOMT M3 ISATU 3/71€eMEHTOB, M3 KOTOPBbIX [Ba H3HOLIeHbl. IIpy BK/IHOYEHWH YCTPOMCTBA
BKJTFOUAIOTCSI CJTy4aiiHbIM 00pa3oMm fiBa 3jieMeHTa. HaliTh BepOSITHOCTB TOTO, UTO BK/IFOUEHHBIMHM OKaXKyTCSI
HEeW3HOILIeHHbIE 3/IeMeHTHI.

3
Otset: 10

21. Habupasi Homep TeseoHa abOHEHT 3a0bLT TOCTeAHVE TPU LU(MPBI U, TIOMHS JIMIIb, YTO 3TH LU(PHI
pa3nuHbl, Habpasn ux Hayzady. HaiiTu BeposiTHOCTB TOTO, UTO HaOpaHbl Hy>KHbIE LIUPPHI.

OtBet:720



22. ABTOMOOM/IbHBIE HOMEPA COCTOAT U3 TpeX OYKB U ueThipex Lydp. HaiiTu uncio Takux HOMepoB, eciu

ucronb3yroTest 32 OyKBbI anaBUTa.

OtBeT: 323 104

23.Myctby x4 4x3 18x2 45x 63, Torpa rpaduk 3Toi (YHKIMHU AB/ISIETCS BbITYK/ILIM BHU3 Ha
HHTepBase(ax)

a) (' :'1)
0) (-1,3)

B)(- -Du@B+ )r)GB+ )
OTBeT: B

24.Tlyctby x4 4x3 18x2 45x 63, Torza a/mHa uHTepBaia (CyMMa JyIMH UHTEPBAJIOB), Ha KOTOPOM(bIX)
rpaduK 3Toi (PyHKLWU SIBJISIETCS BHITYK/IbIM BBEPX paBHa

OrTBeT: 4

25. BbIUMCcIUTh OTipeJiesiuTe b, pUBejeHueM K TPeyro/ibHOM MaTpULIbI

1 1 1

2 4 8

3 9 27
Otger: 12

26. Haiitu acumnTotsl rpadmka GyHKLuU x° 1y x
OtBeT:x 0 — Be€pTHUKaA/IbHadA dCUMIITOTa,
Y X HaK/JIOHHasl aCUMIITOTA.,

27. B uexe paboraroT 6 My>xuuH U 4 keHIUHBI. [To TabenbHBIM HOMepaM Hay/jauy oToOpaHbl 7 yesioBek. Haiitu
BEPOSITHOCTh TOTO, UTO CPe/Id OTOOPAHHBIX JIUL] OKAXKyTCsI TPU >KEHIIUHBI.

P(A) 1.
OrTBeT: 2

28. [JaHbl MaTpuLIbl pa3MepHOCTb
aym 2,k 1
6)m 3,k 1
B)m 2,k 3 u
B 3 14 .Torpa matpuia A B umeerr) m 1,k 2

OTBeT: a



29. Ha KHWKHOM 1o/iKe 5 KHUT 110 airebpe, 6 — 110 MaTeMaTHUYeCKOMY aHaJk3y, 3 — 1o reometpu, 10 — 1o
uctopuu. Toraa uncsio crocoboB BeIOOpa 0JHON KHUTH 110 MaTeMaThKe PaBHO

a) 90
0) 14
B) 11

OtBeT: 0

30. Ha BepirHy ropsl BeJIET 7 fopor. Torza 4ncio croco60B MOJHITHCS Ha FOPY U CITyCTUTHCS C Heé PaBHO
a) 42
0) 14
B) 49
r) 13

OtBet: 0

31. U3 ropoaa A B ropog B BenyT 5 mopor, a u3 ropoga B B ropog C — 3 foporu. Torga uncsio nyTeii U3 A B
B, nipoxopsiux uepe3 C, paBHO

a) 125
0) 8
B) 15
r) 14

OTBeT: B

32. HaliTi npou3BOAHY0 (DyHKLUU Y x> cos x

Oteer:y 3x*cosx X°sinx

33. Ilycte M - Haubosnbiiiee, a M - HaUMeHbIlee 3HaueHHe GYHKIMK X Ha otpe3ke[0.5,2], torqa M m paBHO

OrTBeT: 4,5

34.Myctb y x4 4x3 18x2 45x 63, Torpa rpaduik 3Toi (YHKIMHU AB/ISIETCS BbITYK/ILIM BHU3 Ha

HHTepBasne(ax)

a) (' "1)



6) (-1,3)
B)(- -Du@E+ )G+ )

OTBeT: B

35.Mycrby x4 4x3 18x2 45x 63, Torza a/mHa uHTepBaia (CyMMa J/IMH UHTEPBAJIOB), Ha KOTOPOM(bIX)
rpaduK 3ToM (YHKIMH SIBJISIETCS BBIMYK/ILIM BBEpX paBHa

OrTBerT: 4

36. B 6onbiivx KBafipaTaxX CeTKU ['opsieBa moicuMTaHo 375 3pUTPOIMTOB. PaccunTaTh KOJIMUECTBO

SPUTPOLIUTOB B 1 1 KPOBHU.

Otset: 3, 7510/ n

37. Haittu acumnToTel rpaduka GyHKIMUA x* 1Y x
Otset: x 0 - BepTHKa/bHAg aCUMITOTA, y X HAK/JIOHHAsA aCUMIITOTA.

38. Ebmy arctg5x,to5dydx umeer Buj
a) 1 25%1
6) 1 25x%5
B) cos® 5x 5
r)1 25x¢
Ortgert: a

39.Eumy 5 e cosx,to dX umeer Bup
a) 5 €' sinx
6) 5 €' sinx e‘cosx

5 sinx e*cosx

r) e 5sinx e*cosx

OTtBeT: T

40.Tlycte paBHa. Y 23X X3, Torja cymma JIMH MHTePBa/oB, Ha KOTOPIX 3Ta QyHKIMsS yObIBaeT,

OTtBerT: 2

41. B KopobKe HaxOAWTCS 8 IIMPHUI[OB 10 2 MJI, 6 mIpPUIOB Mo 5 M. M3 KopoOKu mocienoBaTe/ibHO Oe3

BO3BpallleHHs U3BJeKaroT 3 mrpuna. Halijute BepoSTHOCTB TOTO, 4TO BCe 3 IUIpULia — 5 MIL.
Ortsert: 0,055



	Эксперт:

