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Paszgea 1. [lepeyeHb KoMIneTeHIM, C YKa3aHUEM 3TanoB UX (JOPMHUPOBAHUS B NMPOLECCe OCBOEHMS

AUCHUIIJIMHbI

[Tnaaupyemblie pe3yabTaThl O0yYEHUS MO AUCIHUILINHE,

Bub orieHOYHBIX CpeacTs/

PopmHpyemBIe XapaKTepU3yolue 3Tamnbl GOPMUPOBAHUS mudp paszaena B JaHHOM
KOMIIETEHIIUH o
KOMIIETCHIIUHU JIOKYMCHTC
OK-3 3HaTh: Biok A -
CIIOCOOHOCTh —CHCTEMHOC IIPEACTaBICHUC O CTPYKTYpax u TectupoBanue o
HCITIOJIb30BaTh TCHACHIUAX Pa3BUTH MaTEeMAaTHKH, UX CBA3H C JICKIIMOHHOMY Marepuaily. -—
€CTECTBEHHOHAYY | JPYTMMH IIPOLIECCaMU, IPOUCXOIALIMMU B O0ILIECTBE, TecTsl
HBIC U OCHOBHBIC TCOPETHYCCKHE ITOJIOKEHHS KypCa, YcTHOE HHIUBHAYaIbHOE
MaTeMaTHYCCKHUE |— O POJIHW MAaTCMATHUKHU B PA3JIMYHBIX MPEIMETHBIX cobece0oBaHuE —
3HAHUS I o0JacTsIX; - Bonpocer IS
OPUCHTUPOBAHMSI |— OCHOBHBIE HOPMATHUBHBIE JOKYMEHTHI 00pa3oBaHusl. cobece10BaHuUs
B COBPEMEHHOM
UHQOPMAIIMOHHO | YVMeTh: Bbaok B Samanus Jinie: |
M IIPOCTPAHCTBE | — WILIIOCTPUPOBATH TEOPETUKO-MHOKECTBEHHBIN U KOHTPOJIbHBIX paboT
AKCMOMAaTHYECKUI NOAXO0J K YACITY IPUMEpPaMH U3 Tunossle 3amaun —3agaHus
paszeioB MaTeMaTHKH, a1 BBIIIOJIHEHUS

— 00OCHOBBIBaTh BHIOOP JEUCTBUSA MIPH PEIICHUN
TEKCTOBBIX 3aJ1a4, 3a71a4 KOMOMHATOPUKH;
— pemath NpocTelIe YpaBHEHUS U HEPABEHCTRA.

MPAKTUYECKHUX PadoT
IIpoBepoYHBIE KOHTPOJIBHBIE
paboThl (perieHHe THITOBBIX
3a/1a4 10 TeMaMm). —3aJIaHusl

Baajgern:
— OCO3HAaHUEM COLMAIbHON 3HAYMMOCTH CBOEH Oyayliei

npodeccuu, 00J1a1aTh MOTUBAIIMEH K OCYIIECTBICHHIO
po¢eCcCuOHAIBHON JIeATETbHOCTH;

METOaMH, CIOCOOaMH TOJTYUYEHHUsI, XpaHEHUS,
nepepaboTKu HH(OPMALIUH.

baok C Beinosnnenue
WH/IMBUIYaJILHOTO
TBOPYECKOTI'0 3a/1aHUs.

— 3agaHus Uil TBOPYECKOM
paloThI

Pemienue npukinaaHeix 3aaad.
I'pynnoBble u/niu
WH/IMBU/TyaJIbHBIE TBOPYECKHE

3aJIaHUS/TIPOEKTHI

IIK- 1 3HaTL: baok A —
TOTOBHOCTH —Heo0X0JMMbIe CBEICHUS MIPaBOBOT0, TieAarorndyeckoro, | TectupoBanue o
peaNn30BbIBATh | METOJUYECKOTO XapaKTepa HEOOXOIUMBIE /IJIsi CO3JIaHus |JICKIIMOHHOMY MaTepuany. —
o0pa3oBaTeNbHBIC | U PeaTu3alui y4eOHbIX IPOTPAMM B COOTBETCTBUU C TecTnl
MpOrpamMMBbI IO |00pa30BaTeIbHBIMU CTAHAPTAMH; YcrHOE WHIUBUIYAIbHOE
ydeOHOMY — OCHOBHBIE TEXHOJIOTUHU peallu3aluu cobeceJoBaHHE —
peaIMETy B 00pa3oBaTeNbHBIX IPOTPaMM. - Bomnpocsr TSt
COOTBETCTBHUH C cobeceI0BaHMs
TPeOOBAHUAMU YMmeTh: baok B 3agaams g
00pa3oBaTeIbHBI |— pealln30BBIBaTh YUEOHBIE MPOTPaMMBbl OA30BBIX KOHTPOJIBHBIX PaboT
X CTaH1apTOB KYPCOB B pa3InYHBIX 00Pa30BaTEIbHBIX YUPEXKICHUSAK, | MIIOBBIE 3aJaud —3aJaHus

— HECTU OTBETCTBEHHOCTH 32 PE3YyJIbTAThl CBOCH IRJE | BBITIOJIHCHUA

po¢eCCUOHATBHON JIEATETFHOCTH;

MPAKTUYECKHUX padoT
[IpoBepoyHBIE KOHTPOIHHBIC
paboThl (perieHue TUITOBBIX
3a/1a4 10 TeMaMm ). —3aJIaHus

Baajnerb:
—HEe00XOIUMBIM pohecCuOHATBLHBIM
WHCTPYMEHTapHEM, [I03BOJIAIOIIAM TPaMOTHO

PCAIN30BbIBATH y‘-ICGHI:Ie nporpamMmbl B COOTBCTCTBUU C
TpeOOBaHUSIMU 00pa30BaATEIBHBIX CTAHAAPTOB;

baoxk C Beimonuenue
WHIWBUAYaJIBHOTO
TBOPYECKOTO 3aJaHHUS.

— 3agaHus U1l TBOPYECKOM
paboThHI




dopmMmupyemble
KOMIIETCHIINH

[Tnanupyempie pe3ynbTaThl 00YUCHUS IO TUCIHUILIAHE,
XapaKTepU3yIOIIUE dTarnbl (POPMUPOBAHUS
KOMIIETEHIINH

Bunp! onieHoYHBIX cpencTs/
mmdp pazaena B JTaHHOM
JIOKYMEHTE

— MaTeMaTHYeCKUMH  HaBbIKAMH U YMCHHSIMH,
HEOO0XOAUMBIMHU B IPO(PECCHOHATBHOM IESTETLHOCTH;

— BIIQJIETh ~ METOJaMU  DPa3BUTUS  OOpasHOrO |
JOrMYEeCKOTO0  MBINUICHHUS,  METOJaMH  aHaJN3a,
HaBBIKAMU PEIICHUS BOSHUKAIOIIUX MPOOIIeMm;
CIIOCOOHOCTBIO PETYIISPHO MOBBIIIATH CBOIO
KBaJTM(PHUKAIHIO, KaK C TIOMOLIBIO TaTbHEUIIIETO
00y4eHUsI, TAK U CaMOCTOSTEIILHOTO OBJIA/ICHHSI HOBBIMHU
3HAaHUSIMH.

Pemenne npukiagHeIx 3a1ay.
['pynmoBsie u/vmm
MHAUBUAYaJIbHbIE TBOPUECKHE
3aJIaHUs/TIPOEKTHI




Pa3zgea 2. TunoBble KOHTPOJIbHBbIE 32JaHUS U HHbIE MATEPHAJIbl, HE0OXOAUMbIE /ISl OLEHKHU
IUVIAHMPYEeMBbIX PpPe3yabTaTOB O0O0Oy4YeHHMsl IO [AWCHMIUIMHe (OLeHOYHbIe cpeAcTBa). OnmcaHue
NMoKa3arteJ/ieil U KpUTepreB OLEHNBAHUSA KOMIIETEHIUIA, ONMCAHM e IKAJ OLeHUBAHUS

Baoxk A

A.0 @oHA TeCcTOBBIX 3aJaHUNl MO [IUCHMIVIMHE, DPa3paOOTaHHBIA W YTBEPXKACHHBIH B
coorBeTcTBUHM € [lonoxennem o @oHAe TECTOBBIX 3alaHUN.

bBiaok A - OueHouHble CpeACTBa JJIS JUHATHOCTHPOBAHMS C(POPMHPOBAHHOCTH YPOBHS
KOMIIEeTeHIUI — «3HATBHY»

A.0 @oHx TeCcTOBBIX 3aJaHUii MO JUCIHUIJIMHE, pa3paOOTaHHBIM H YTBEP)KICHHBIN B
cooTBeTcTBUU C [Tonoxkenuem o @oHAE TECTOBLIX 3aaHUN.

Buioepume o0un npagunvnuiii éapuanm

1 3agano muoxectBo A= {1, 2, 3}. HaiiTu Bce moAMHOKECTBa MHOXKECTBA
A={1, 2, 3}.

a) B={ 0, {1},{2},{3},{1,2},{1,3},{2, 3}, {1, 2, 3}};

6) B={{1}{2}{3}{1, 2}.{1,3}{2, 3}, {1, 2, 3} };

B) B={ 0, {1}{2}.{ 3},{1, 2}.{1, 3} {2, 3}};

r) B={{1}{2}.{ 3}}.

OtBeT a

2 YcTaHOBUTE MPaBWIBHOE COOTBETCTBUE. Kakas omeparivs HaJl MHOXKECTBAMH SIBJISICTCS TEOPETHUSCKON
OCHOBOM JEHCTBHUS CIIOKECHHUS?

Bo3MmokHEBIE OTBETHI.

a) B=1{1,234};C={523,7}; BUC={1,2,345,7};

b) A={a b, c,d}; B={klm}; AUB ={a,b,c,dk,I,m},

c) A={ab,cd}; B={a b}; A/B={c, d};

d) A={ab,cd}; B={d,ck}; AnNB={d,c}.

OTtBeT a

3 3agano maOXkectBo A= {1, 2, 3}. Torna ...

a) MHOXecTBO A = {1,2,3} aBnsercs noamuoxectBoM MuOkecTBa B = {{1},{2, 3}};
0) wmuoxecTBO 4 = {1, 2, 3} sABIsIETCS MOJMHOKECTBOM MHOKecTBa B = {1,2,3,4,5};
B) MHOXecTBO A = {1, 2, 3} sBnserTcs noamMHoxxectBoM MHOKecTBa B = {4,5};

r) mHoxectBo 4 = {1, 2, 3} sBAsieTCs MOAMHOKECTBOM MHOXecTBa B = { O }.
Otset 0

4 Yucno 3,1 npuHAIEKUT MHOKECTBY. . .
a) A={daeN,1<a<10}

6) B=1{p|bez,-1<b<10}

B D={d|deQ,d<3}

) C={|ceR1<c<3l

OtBeTT

5 3amansl MmHOKecTBa A = {7,4,8} u B = {1,2,3}. BepHbIM 1151 HUX Oy/eT YTBEPKIACHHUE.
a. MmuoxectBa 4 u B paBHbI
b. MHoxecTBa 4 U B HE UMEIOT OOIIKX HIIEMEHTOB
C. MHoxecTBO A BKIIOYAET B ce01 MHOXKECTBO B
d. MHoxkecTBO A CTh TOAMHOKECTBO MHOXKECTBA B



Otser b
6 OO6BemuTe KPY)KKOM HOMEpP OTHOIICHHS, B KOTOPOM MOIYT HaxOAMThCS MHOxectBa A u B,
paccMaTpuBaeMbIe B ONIPENEIEHUH CII0KEHHSL:

@OO0®

7 OOBeauTe KPY>KKOM HOMEp OTHOILIEHHUS, B KOTOPOM MOTYT HaxXoauTbcsi MHOxectBa A u B,
paccMaTrpuBaeMble B ONPEICIICHUN BbIUNTAHUS:

TP O0®

8 VYcraHoBUTE COOTBETCTBHE MEXIYy JCHCTBUEM M 3alTPUXOBAaHHOW YacThlO KpYroB Oijepa,
u3o0pakaronmx MHOkecTBa A U B, mpuuem a = n(A), b = n(B):
A

i -D
A B
A
a+ b
A B
£ ] ¢ ]
‘\ /! ‘\ JJ
A e — B

" wmo

n(A1)) = n(A2) =n(As) =n(As) = a

9/]onoMHNUTE BLICKA3hLIBAHUE.

Eciu a u b — menbie HeoTpuiarenbHble YMCla, TO MPOU3BEAECHUEM a - b Ha3bIBaeTCs YHCIIO,
YJIOBJIETBOPSIOIIEE CIICAYIOIIUM YCIOBHUSIM:

ecim b >1,a -b= X

ecrib=1a-b= :

ecntub=0,a-b=

10 U3 80 mxonpHuKOB 40 wurpator B ¢yrbonm, a 50 — B Bouseitbon. Kakum MokeT OBITH YHUCIIO
MIKOJIEHUKOB, HT'PAIOIINX B 00€ UT'PBI; XOTSI OBl B OJTHY U3 9THX HTP.

a) 10, 30 u 40;

0) 10, 40 u 50;



B) 40;10
F) HHUYECIo OHpeI[eJIeHHOI‘O CKa3aTb HCJIb3s1
OTBET I

11 OmpenenuTe CHMBOJIUYECKYIO 3aIKMCh Tpou3BeaeHus a - b, ecnm b > 1:

1) a-b= n(Aln Ao ﬂA3ﬂ...ﬂAb), €Cln n(Al) = n(Az) = n(A3) = ...= }’l(Ab) =a AinA> N
AsN...nA, = T,

2) a - b = n(AiCALAsUL..CAL), ectr N(A1)) = n(A2) = n(A3) = ..
A1 A NA3N...HA, = T

3)a -b=n(A) -n(B) =n(AxB),a=n(A), b=n(B).

n(Ab) = q,

12 VYcraHoBHUTE COOTBETCTBUE MEXIY CBONCTBAMHU YMHOXEHHS U HX TEOPETUKO-MHOXKECTBECHHBIM
CMBICJIOM:

KomMMmyTaTtuBHOE CBOWCTBO NAX(BxC))=n((AxB)xC)
n(A x B) =n(BxA)
AcconuaTuBHOE CBOICTBO N(Ax (BLC)) =n((AxB)(Ax Q)

n(Ax B\ C)) =n ((AxB)\ (Ax O))

I[I/ICTpI/I6YTI/IBHOe CBOHUCTBO YMHOXCHUA n(A _RB ) — n( BCUA )

OTHOCHUTCIIBHO CJIOXKCHHUA

13 Tansl MuOXKecTBa A= {b, y} uB= {l, 2,3}. Torna nexapToBbIM (IIPSIMBIM) IPOU3BEIEHHEM
Ax B ssnsercs. ..

1) {b,y.12,3}; 2) {Lb).@y)(2b)(2y) (B b)E Y
3) {(b,by,l),(b,y,2),(b,y,3)}: 4 {(b2)(y.1).(b,2).(y.2).(b,3).(y.3)}
OtBer

14 JlaHbl MHOKECTBA JIeHCTBUTENBHBIX uncen A = (— 4;0] uB= [— 2;3). Torna muoxectso AlJ B
paBHo. ..
1) (- 43); 2) (-20); 3) [-43); 4) (-2,0]

Otser 1

15 JloronHUTE BBICKA3BIBAHKE:

Ecnmu @ = n(A) u MHOXecTBO A pa30MTO Ha TIOMAPHO HEIEPECEKAIOIINEeCs PAaBHOYHCICHHBIC
IIOJIMHO>KECTBA, U €CIIU:

b — Yuco 31eMEHTOB B KaXKI0M MOJIMHOKECTBE, TO YaCTHOE @ . b — 310 umcio

16 JloroHUTE BBICKA3BIBAHKE:
«OTBICKaTh YUCIIO 3JIEMEHTOB B Ka)JOM HEIEPECEKAIOMEMCSl PAaBHOYNCICHHOM IO IMHOKECTBE
pa30ueHus — ATO 3HAYUT BHITIOTHUTH JIeTICHHE ».

17 «OTbBICKATh YHCIIO HCTICPCCCKAOIINXCA PABHOYUCIICHHBIX IMOAMHOXCECTB — 3TO 3HAYUT BBIIIOJHUTH
JCIICHUC ».

18 JlomonHuTE BhICKA3hIBAHHKE:
«3MepuTh BENMUYUHY A — 3TO 3HAUYUT HAWUTH TAKOE MOJIOKHUTEIBHOE JEUCTBUTEIBHOE YHCIIO X,
qTo 4 = ».




19 Omnepanuu HaJl BEICKa3bIBaHUSAMU A 1 B KOHBIOHKIIHSI COOTBETCTBYET TAOJIUIIa HCTHHHOCTH ...

1) 2) 3)

OO F |
OFr Or|
OoOr PPN

[an B o BN N
o T P e T S Y
===l
0D e |
= = B =t
=

20 ITyctp A - «uucino Vv 2 spisercs UppalMOHAIbHBIMY;
b - «ueBepHO, uTO UKCIO V 2 spsercs UPPaLMOHATIEHBIM;

B - «ecnu uncno Vv2 SABJISECTCS. UPPALMOHATBHBIM, TO YHUCIIO \/EH TAKXKE SIBISICTCS
HWppalOHAIbHBIMY;

I'-«a+b=2»;

- «Maute pemaTe 3aa4y K J10CKe», TOTIA ...

a) A, b, B—BsickaszsiBanus; I, ]| — He BhICKa3bIBaHUS,

0) A, B, B, I, ]l — Beicka3piBanus; A u B -uctunsbl, b — 105HO;

B) A, b, B —Bricka3biBanusmu; I, [l —He Bbicka3biBaHus;, A u B -uctuHHbBI, b — 10%XHO;
r) A, B, B—BsickazsiBanusimu; I, [| —He Bricka3biBanus; A u B -uctunusbl, b — 10xkHO;
n) A u B -uctunnsl, b — noxno; I', /| —He BbICKa3bIBaHHS .

21 YcTaHOBUTE COOTBETCTBUE MEXKAY YICOHBIMU 3aIaHUSIMH U CMBICIIOM HATYPaJbHOTO YMCIIa:
a) CKOJIbKO KBaJIpaTOB Ha pUCYHKE? r) Mepa BenTu4HHbI
6) Kakoii Mepkoll u3MepsaM JaHHBIN 1) XapakTepucTUKa MopsiKa
otpe3ok? Kak 310 npoBeputs?

4
B) svunrim 11v vavay viuni soaapar, GCITH ¢) KonnuecTBenHas xapakrepucTuka
cuuTaTh (PUTYPHI CIIpaBa HAJIEBO? MHO’K€ECTBA IPEAMETOB

OtBer a, B, 1, ©

22 BribepuTe UCTHHHOE BHICKAa3bIBAHHE:
a) [Ipu cuere 1 U3MEpEeHUH BCeT/1a MOSBISAIOTCS HATYpaJbHbIE YUCIIA.
0) IIpu cueTe n U3MEPEHUH MOSIBIISTIOTCS YUCIIA, OTIIMYHBIE OT HATYPalTbHBIX.
B) CueT mpHUBOAMUT TOJIBKO K HAaTYpaJbHBIM YHCIAM, a MPH U3MEPEHUH MOSBISAIOTCS 4HCIa,
OTJIIMYHBIE OT HATyPAITbHBIX.
Ortsert B

23 J[lononnute cnemytomiee omnpeaeneHue: «MuoxkectBo N, Ui 3I€MEHTOB KOTOPOTO YCTaHOBJICHO
OTHOIIICHHE ,  YIOBIETBOpsIOIIee akcuomMaMm 1 —4, Ha3bIBaeTcs
, & €r0 2JIEMEHTBI — HATYPaIbHBIMUA YUCIIAMI.

24 YcTaHOBUTE COOTBETCTBUE MEXIY MHOXKECTBAMM M aKCHOMOM, KOTOpasi HE BBIMOJHACTCSA Ha JAHHOM
MHOYECTBE:!
1 B mHo)ecTBe N cyliecTByeT 3J1€MEHT,



HEMOCPEACTBCHHO HE CIISAYIONTUI HH 3a
KaKUM 3JIEMEHTOM ATOr0 MHOXKeCTBa. bynem
Ha3bIBATh €70 €IUHMIIEH U 0003HAYATH
CHUMBOJIOM 1.

o
L 4
[
: 4

¥
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L J

b 2 J1;1st KaXK0ro 3JIEMEHTa @ CYIIECTBYET

\ €IUHCTBEHHBIN DJIEMEHT a ',
£ Pl HETOCPEICTBEHHO CIEAYIOUIUHI 3a a.

L
¥
]
¥

|, 3 Jlns xaxxaoro anmemenTta a u3 N cymiecTByer
He 0oiee OTHOTO JIEMEHTA, 32 KOTOPBIM
HEIMOCPEICTBEHHO CIIEAYET d.

d —

25 O6BenuTe KPYKKOM MOJENIN CUCTeMbl akcuoMm [leano:
1)1,2,3,4,5,6, ...

2)* sk skeskok ckokekok skekokosksk skekeskoksk
s ’ » » » 5 e

3) 0,000, 00, 0, 0000, 000, 00, O, ...

26 JlomomHWTE oOmpeneneHne: «YMHOXKEHHEM HaTypalbHBIX YHCENl Ha3bIBaeTCs aireOpandeckas
ornepauus, obiasaroiias CBoiicTBaMu:

».

27 YCcTaHOBUTE COOTBETCTBHE MEXIY BRIUUCIUTEIBLHBIM IPUEMOM U €T0 TEOPETUYECKON OCHOBOM:
a)3-6+4-3=3-6+3-4=3(6+4)=3-10=30 1)KommyTtatuBHOE
CBOMCTBO CJIOKEHUS

0)27+(18+13)=27+(13+18)=(27+13)+18=40+18 =58 2)AcconraTuBHOE CBOMCTBO
CITIOXKCHUS

B)24+(6+8)=(24+6)+8=30+8=238 3)KommyTaTtuBHOE U
accoIMaTUBHOE CBOMCTBA
CITIOXKCHHS

OtBera)-3, 6)-2,B)-1

28 Omnpenenute pacCyXAeHUs, B KOTOPOM JuIsi OOOCHOBaHUS ICWCTBUI HUCIIONB3YETCS OMpeesieHHe
BBIUUTAHUS B aKCHOMAaTHYECKON TEOPUH:

a) UtoOs! u3 12 BeIUECTH 5, MOKHO YHCIIO 5 3aMEHUTh CYMMO# YIOOHBIX ciaraemMbix 2 u 3. U3
12 BpIUECTH CyMMYy uncen 2 U 3; cHayana BblYTeM 2, noyuuM 10, a 3aTeM BBIYTEM 3, MOITYIUM 7.

0) Beruects u3 12 ynciao 5 — 3T0 3HAYUT HAWTH TaKOE YWCIIO, TIPU CIOXKEHUU KOTOPOTO C
gyucaoM 5 noayuurcs 12. Takum yuciom Oyzaer 7, Tak kak 7 + 5 =12,

B) UtoObl u3 12 BBIYECTh 5, MOKHO 4uCiIO 5 BeruecTh u3 10, momyuutcs 5, a3aTeM K
MOJTyYEHHOMY pe3yJIbTaTy MpUOaBUTH 2, MOIYy4uM 7.

29 Kakum cBoiicTBOM, 001a1aeT onepanys BEBIYUTAHUS HATYPAIBHBIX YUCEIT:
a) KOMMYTaTUBHOCTb;
0) acCOIMaTUBHOCTD;



B) TUCTPUOYTUBHOCTH OTHOCUTEILHO YMHOXCHUSI.
OtBeT B

30 B KaKHux cnyqaﬁx HpI/I HaXO0XKXJICHUU HpOI/ISBe,I[eHI/IH HNCITIOJIB30BaAJIN OHpeIIeHeHI/Ie YMHO)KGHI/ISI HpI/I
AKCHUOMAaTHYCCKOM IMOCTPOCHUHN HATypPaAJIbHBIX YHUCECII:
a)3-3=3-2+3=09; 6)3-3=3+3+3=0; B)3-1=3.

31 Jlononnute BbIcKa3biBaHHe: «Ilpu BbImonHeHWHM 3amaHusi «He BBIMONHSS YMHOXXCHHUS, CPaBHUTE
3HaueHus: BoIpakenudd 70 - 32 + 9 - 32 ... 30 - 79 + 2 - 79» yyammecs MOTYT HCIIOJH30BATh
» (KOMMYTaTUBHOE H

aCCOILIMaTUBHOE CBOMCTBA CIIOXKEHUS).

32 Ompenenute pacCyXACHHs, B KOTOPOM JUii OOOCHOBaHUs JIEHCTBUU HCIOJIB3YETCS OMpEICIICHUE
JIEJICHUS] B aKCHOMAaTUYECKOU TEOPHH:

a) Uro0Osl pazaenuts cymmy unced 10 u 6 Ha 4KMCcIO 2, TOCTATOYHO PA3JEIUTh Ha 2 KaXI0e
cjlaraeMoe M MOJIYYeHHbBIC PE3YJIbTAThl CI0KHUTb.

0) UtoObl pa3fenuTh pa3HOCTh 4ncend 18 m 6 Ha 4Kciao 3, JOCTAaTOYHO pa3feiuTh Ha YKCIO 3
YMEHBIIIAEMOE U BEIUMTAEMOE U U3 TIEPBOTO YACTHOTO BBIUECTH BTOPOE.

B) Paznenuts 51 Ha 17 — 9T0 3HAUUT HAWTU TaKOE YMCIO, IPU YMHOKEHUU KOTOpOro Ha 17
nomyuutcs 51. Takum uuciom siBnsiercs 3, Tak kak 17 - 3 = 51.

OTBET B

33 Jlomosaute BhicKasbiBaHue: «CyMMa HATypalbHBIX Yucel a U b mpeacTasisier co00i YKCIIO HIEMEHTOR B
MHOkecTB A 1 B Takux, 4ro a = ,ab= ».

34 YcTaHOBUTE COOTBETCTBUE MEKAY BBIYMCIUTEIHHBIM IPHEMOM H €r0 TEOPETHUECKOW OCHOBOM:

a)(7-63):7=63 1)IIpaBuiio neneHus pa3HOCTU Ha
YHCIIO

0)392:8=(400-8):8=49 2)[IpaBuiio aencHust
IPOU3BE/ICHUS Ha YUCIIO

B)455:65=455:(5-13)= 455:5:13=91:13=7 3)IIpaBuio geneHus Yucia Ha
MPOU3BEICHHE

Orser a-2, 6-1, B-3

35 Hcnonp3yst paBeHCTBO 4568 - 12 = 54816, BcTaBb NPOMYIIEHHOE ACTHMOE:
.. 1 12 =4568 (oct. 10).

a. 54816;
0. 54826;
B. 4568;
r. 54846.
OTBeT 0

36 B HemomHOE IeMMOoe BCTaBbTE MPOMYIICHHbBIE U PHI:
1) 5562:6=..27, 2) 489015:5=...7803.

a. 8,5;
6. 9,9
B. 11:;9
r. 6,11
OTBET 0

37 Pacnionoxxute uncna B mopsiake Bo3pactanus: 304121, 207534, 803211, 607452, 800381.
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a. 207534, 304121, 607452, 800381,803211,;
6. 304121, 207534, 800381, 607452, 803211,
B. 207534, 304121, 607452,803211, 800381,
r. 207534, 304121, 803211, 607452, 800381.

OTBET a

38 Kakue yncia Hago BCTAaBUTH B «OKOLLIKU)?

40 3anonaute TabIMIY:

(12 |9 |3 | [14 [6 |8 | [12 [8 [4 | [18 | [5 |
(11 | |3 | 14 [e [8 | [12 [8 [4 | (13 [ [5 |
a. 12, 10;

6. 11,13,10;

B. 10,10, 10;

r. 12,12,10.

39 Hazosure «mumHee» uncio: 222, 555, 666, 785, 333, 444

a. 555;

0. 444;

B. 785;

I. 666.

OrtBer B

YMeHbIaeMoe 73| [98|85|74
Beramraemoe 40(60(8 16
3 27| |40|70|50
HAYEeHUE Pa3HOCTHU
41 PaccraBbTe cooTBeTCTBHE MEKAY hopmynamMu
1 ®opmyna yeTHOro ymucia 3 2n+l
2 ¢dopmyna yncia KpaTHOTO 5 2 5n
3 ¢opmyrna HeYeTHOTO YKcia 1 2n
4 dopmyna uucia KpaTHOTO 7 4 Tn
5 7+n
6 5+ n
42 PaccraBbTe cooTBeTCTBHE MEXKIY (POpMYyJIaMu
1 Yucno umeroree m IeCITKOB U (| €TUHMI] 2 100*p+q
2 Yucno uMerotnee P COTeH U ( eTUHUIL 100+ p +q
3 Yucmo mmeromee P coteH, m jgecatkoB U q 1 10*m +qQ
S JIMHHII
3100* p+10*m + q
100+ p+10+m+q
10+m+q
43 PaccraBbTe cooTBeTCcTBHE MEKAY GOpMYyIaMU H YHCIAMHU
1 3*10* + 4*10°+6 a) 7061
2 7*10°+6*10+1 6) 50004
3 5*10%+3 c) 30406
o) 70061

11



e) 500004
xK) 34006
Ortser 1-c, 2-0, 1-a

44 JlonosniHuTe BhICKa3bpIBaHue: «HaTypanbHoe ynCiIo Kak Mepa JUIMHbI OTPE3Ka [10Ka3bIBAET,

45 YcTaHOBHTE COOTBETCTBHE MCKIY HeﬁCTBHHMH HaJl HAaTypaJIbHbIMU YHCJIaMHU H ,Z[CﬁCTBPIS[MH Haj
IMMOJIOKUTCIIbHBIMHA CKAJIAPHBIMH BCIIMYNHAMMU:

[elictBus Hax JlelicTBus Ha/1 BEIMYMHAMHU
YUCIaMHU

Cnoxenue CroxeHue BeIU4UH

Brruutanue Ilepexon B mpouecce U3MEpPEeHUs OAHOW M TOW K€ BEIMYHMHBI OT
Oosee MenKoii k Oosiee KPYIMHOHN eIMHUIIE U3MEPEHHUS

YMHOKEHNE Beruutanue BeIuyrH

Henenune [lepexon B mpouecce U3MEpPEHUs: OJHOM M TOM K€ BEIMYMHBI OT
0oJiee KpyIMHOH K 00JIee MEITKOM eIMHUIE H3MEPCHHUS

46 O0OBeauTe KPY)KKOM IPAaBUIIBHBII OTBET.
B pe3ynbpTare uamMepeHus noiayyaercss Yucio, KOTOpOe Ha3bIBaIOT:
1) dYuCICHHBIM 3HAYCHUEM BEIMYHMHBI A MIPU CIUHUIIC BETUYUHBI £,
2) 3HAYCHHEM BEJIMYHHBI,
3) Mepoii BeTHUHHBI A TIPH SAMHULE BETUYNHBI E.

47 YcTaHOBUTE COOTBETCTBHE MCXKAY BCIMYMHAMH W CIUHULAMH BCIWYHH, C MIOMOIINBIKO KOTOPBIX HUX
MOKHO U3SMCPUTD:

JUTHHA CYTKH
macca MeTp
BpeMs TOHHA
BBICOTA KUIJIOMETP
KOJIMYECTBO mITyKa
48 CpaBHuTe:
a)23 M* 7 oM’ > 237 om? 6)23 M° 7 qm° = 237 om°
B)23 M° 7 mm° < 237 nm®
OtBer B
49 CpaBHute
a) 72 xm/u > 1000 m/MuH 6) 72 xm/4 = 1000 m/MuH
B) 72 km/4 < 1000 M/mMuH
Otser a
50 CpaBnute
a) 50 muH < 2/34 6) 50 muH > 2/34
B) 50 Mmun = 2/34
OtBer 6
51 CpaBHute
a) 3 ov”> 300 cm? 6) 3 mv? =300 cm®
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B) 3 z[M2 <300 cm?

OtBer 6
52 Beraucnure:
a) 7420 muH + 2 940 mua =109 6) 7 4 20 muH + 2 4 40 MuH = 99
B) 7 4 20 muH + 2 4 40 mun = 94 40mMunH

OtBeT a

53 Bemaucnure:

a) 6 kr 350 r + 5 kr 800 r =12kr 150r 6) 6 xr 350 r + 5 xr 800 r = 12kr
B) 6 kr 350 r + 5 kr 800 r = 11kr 150r
Otser a

54 TTocTaBbTE COOTBETCTBUE MCXKAY paBHBIMU BEJIMUYWMHAMMU:

a) (2-3) oM 1) 7 av%
) 700 cM? 2) 6 ™
B) 300 cM 3) 3 nv%
¢) 708 cm 4) 3 nm;
1) 30 cm 5) 70 oM 8 cm.
OTBET
A |B |[B |C |1
2 1 |3 |5 |4

55 Beruucnure HanOOIBIIMA OOIIHI IeTUTENh M HAMMEHBIIIEE 00IIIee KpaTHOE YHCe:
a) HOK(588, 2058) =12 ; HO/(588, 2 058) =100842
0) HOK(588, 2 058) =6174; HO/]( 588, 2 058) = 196
B) HOK(588, 2 058) = 2058; HO/{( 588, 2 058) = 588
OtBeT 6

56 Berancnure HauOOIbIINNA OOIIHIA ISTUTETh M HANMEHBIIIee 001ee KPaTHOE YHCET:
a) HOK(714, 386) = 137802 ; ; HO/( 714, 386) = 193
a) HOK(714, 386) = 193 ; HO/[( 714, 386) =137802
a) HOK(714, 386) = 137802 ; HO/[( 714, 386) =2

OtBeT B

57 BmecTo 3Be3/104eK MOCTaBbTe IUMPHI TaK, YTOOBI MOTYIHIOCH YUCIIO, ACIISAIICeCs:

1) na 5, 2) Ha 3; 3) na 9.

1) 34*0; 1) 183*; 1) 179%;
2) 483%; 2) 34*0; 2) 54*7,
3) 5* 28. 3) 5* 28; 3) 5* 24.

a) 1) mro6oe; 0 umm 5; Het Takoi udpsr; 2) 3, 6 unmu 9; 2, S unu §; 3) 1; 2; 7.

6) 1) moboe; 5;5; 2)3,6mm 9; 2, 5 wnn §; 3)1;2;7.
B) 1)5,5,5 2)3;3;3 3)9,9,9
OrtBer a

58 YcranoBuTe, HE MPOU3BO/IS BRIYMCIICHNH, 3HAYCHHS KAaKUX BBIPAKEHHM ACIISATCS:
a) Ha 15; 0) Ha 18; B) Ha 12.
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1) 5040 + 8310 + 750; 1) 123 - 207 - 41; 1)42 - 20 - 51;
2) 2808 + 7500 +1875; 2)44- 123 -201; 2)22-123 -14;
3)24-50 - 14. 3) 4284 + 432. 3) 4284 + 432 + 258.

59 Cpenu cienyromux BICKa3bIBAHUNA YKAKUTE UCTUHHOE:
a) eCIIM JIBa YKCja a U D B3aMMHO MPOCTHIE, TO YKC/Ia d B D MpoCThIE;
0) eciu yncia a u b mpocTeie, TO OHU B3aMMHO MPOCTHIE.

60 Jlroboe yucIo 3anucaHHOE B JECATUYHON CUCTEME CUHUCIICHUSI MOXKET OBITh MPEICTaBICHO

-1 N=a,*10"+a, ,*10"" +...+a,*10° +a, *10° +a, *10+a,

-2 N =10"n+10"'m+...+10’°b+10°c +10d, , rae n,m, b,c ....-IPOM3BOJIBHBIE YNCIIA
-3 N=a,+a,,+..+3,+a,+a +a,

-4 N=a,*10° +a,*10* +a,*10+4a,

Ortser 1

611 OTtMmeTbTE BEpHbIE paBEHCTBA
- 111 =1%10*+ 1*10*+1*10° = 100 + 10 + 1
- 273,210 = 2*10% + 7*10* + 3*10° + 2*10™*
- 10111001,01, = 1*27 + 1%2° + 1%2% + 1%23 + 1%20 + 1*272
- 10001011, = 1*2"+1*23+1*21+1%2% = 139,

62 OTMeTbTe BEpHbIC PABEHCTBA
- 2023, = 2*4%+2*41+3*4° = 128+8+3 = 139
- 2135 = 2*8%+1*8'+3*8% = 128+8+3 = 1393
- 1001=9
- 1000001 =1x 2°40x 2°+0x 2*+0x 2°+0x 2%+ 0x 2'+1x 2° = 64+1=651).

63 CHoXuTh Uyncna:
- 10000000100, + 111000010y = 10111000110y).
- 223,2) + 427,54(5) = 652,74 ).
- 3B3,6(16) + 38B,4(16) = 73E,A(16).

64 Cymma yucen 101010 u 11011, 3anucaHHbIX B JBOMYHOM CHCTEME CUMCIICHUS], paBHa ...
a) 1011000
6) 1000101
c) 1010111
) 1100101
Ortser 0

65 VYcTaHOBHTE COOTBETCTBUE MEKY HaUepTaHUSIMU CTPOUHBIX OYKB rpeueckoro andasura
U MX Ha3BaHUSAMHU:
1. Anbda
2. Omera
3.1In
4. JIam0Ona
a)o O A B)a T)T
a) 1-a, 2-1, 3-0, 4-B
b) 1-6, 2-r, 3-8, 4-a
¢) 1-r, 2-B, 3-a, 4-0
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d)1-s, 2-a, 3-1, 4-6
Otser d

OTMeTbTe BepHbIEe PABEHCTBA

1 (z+1)(z-1)(1-z)(z+1) =—(2* - 1)~

SlE+ty-1)(1+y—z)+(1-2)*=y>
3 (a—|—b)(b—a)(q2—|—brz)—|-a}4:b3

4 (@®—a*+a—-1)(a+1)+1=0a".
Otser 1,2.4

[Tpu xaKoM 3HAYCHUSAX @ MHOTOUICH a® -14a +51 NPUHUMAET HaUMEHbIIIee 3HAUYCHUE
- 4

- b6

- -5

- 7

OTtBer 7

Kakoe BeIpakeHHME HEOOXOJAMMO MPUOABUTH K KBAJpPaTy Pa3HOCTH JBYX YHCEJ, YTOOBI
MMOJIYHYHJICA KBaJAPAT CYMMBI TEX KC€ YUCCII

- 4ab

- 4

- ab

- -4ab

OtBet 4ab

alz + o )
1_2 3_4°
Cokparure podp @ =~ +a

1
OtBeT —
ax

PaccraBbTe cooTBeTCTBHE MEXKTY hOpMyIamMu

R
) 13,30+ (0.01¢ (T — (e—0,30)) 4 Tz Ty
3 (a+30-30) - (-50-30-3¢) 1 at0)



— ~ - s

‘ 4. 2
(ga2—|—ab—|——b2)(§a——b) 3%0,3_§
4 N 9 /323 48 27
a a2 3
(5 —20)(5 +ab+40%) a 3
5 \2 2 — — 8b6°
5 8
71  JlomonHUTE 10 NOJHOIO KBaapara
1 36x% -2 + 49)* 2 2,6*mn’
2 0,01m* -? + 169n° 1 84*xy
3 Loy 0,04b°%" 3 O gmpen
49 35
42 *x
2,6 * mn
iab4n
35

1

7 2
72 PackpoiiTe CKOOKHM M YIIPOCTUTE BHIPAKEHUE — (E + x) + o (x — E)

OrtBer 0

2 5 2
73 PackpoiiTe CKOOKHU M yIIPOCTUTE BhIpaXKEHUE — (; - X) + o (— +x )

23 5
a) —x——
18 27

5 B, 10
11 22

23 5

B) ——x+—
18 27

OtBeTr a

74  OTMeTbTE BEpHbIE paBEHCTBA

(\/%—\/‘ \/‘%+\/_)2—
(«/_ \/_+\/_)(\/_+\f) (a+b).
c)(12\/§+\/ﬁ—2\/§)(5x/1—3\[§) »

| (VIT+ VI~ VD) (30242034 TF) = 1,2

OtBer a, 0, I
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7

78

79

80

75 HaiimuTe 3Ha4YeHUE BRIpOXKCHUS: | 6 — 2f * 31 —1§ + 1
5 8 5 4
18
a JRN—
) )
o 2
30
5
B f—
) 8
OtBeT a

76 HalimuTe 3HaUYC€HHUE BBIPKCHHUS: (2 : SEJ + (31 : 13} : 2 + (i - Ej x18,1
5 4 3 (18 36) 5 3

18

a JRN—

) 5
0) 23
30
B) >
OtBet 0

36

PaccraBbre cooTBeTcTBHE MEKAY hopmyaamu: Ilpu kakux 3HadeHuss @ u b ypaBHeHHe
ax + b=0 wumeer

€IMHCTBEHHOE PELICHMUE; a) b moObie yncna, u a #0
HE UMeEET PEeLeHUl; 6) b nro0bIe uncna, u a =0
“MeeT OECUHMCIIEHHOE MHOKECTBO PEIICHUN c)a =0wu b=0

1)-a)

2)-B)

3)-c)

OTMETBTE PaBHOCHUJIBHBIC YPABHCHUS HOMCPAMH B CTPOKY 0e3 3HaKoOB
120+1=24+7u 2x-6=2x
P (z—1)(z+3)=0 u 5(x+3)(1—2x)=0.

g 2r-1)(z-2)=2z-2) u 22-1=2.

26 X
HpI/I KaKHUX 3HAUYCHUAX a ypaBHeHI/Ie ? X+ 5 = 28. + 5 HUMECT HYJ'IGBOC pemeHHe

- a=25

- a=-25
- a=5

- a=0
OtBera =2,5

Pemmte YpaBHCHHA , BI)I6paB HECKOJIBKO IMPAaBUJIBHBIX OTBETOB

-1 [2x+3=2,x=25;x=-0,5
-2 [2x+3=2,x=25;
-3 |3—2X|:5,x:-1;x:4



-4 |3—2X|=5,x=4

-5 |X|=2X—3,x=3;x:1
-6 |X=2x-3,x=3;
Otser 135

81 BeiOparb HOMepa ypaBHeHUH He wuMeromux pemeHus. OTBeT 3amucaTh B BHJIE
MOCIIEI0BATEIHHOCTH HOMEPOB YPAaBHEHUI 0€3 3amsAThIX

2x-3=3x-(1+x) 2) 2x+(x-1)? = (x*-4)+5
3)x+1_2(x+1):1 2) 2(x—2,5)+1: 1

x-1 3x-3 3 x-3 x-3
Otset 134

82 PaccraBuTth HOMCpa KBaJApaTHBIX ypaBHeHI/Iﬁ, IITO6]>I CO6.]'IIOI[aJ'IC$I IMOPAAO0K: OJJUH KOPCHb PABCH
HyJI0; 00a KOpHS paBHBI HYJII0; KOPHU PaBHEI 110 a0COJIFOTHOE BEIMYMHE, HO Pa3HbIC 10 3HaKy : 1
Ax2—4x=0; 2 x¥*-4=03 x*=0

a) 123 0) 231 B) 132
OTtBeT B

83 Haiinure 3HaYCHHE X B MPOTIOPIIHH 111 :1§ = 5%x : g

35
a) x=-—
13
0) xzé
9
B) x:E
64
OTBeT B

84 Haiinute kopeHb ypaBHEHUS: " + =

g 6
a) x= E
13
0) x= @
9
B) X= E
64
OtBeT a
o . 4—5x 2x+3  Tx-8
85 Haiinure KOpeHb YpaBHECHUS: P + o
35
a) x=—
13
0) x= @
9
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B) x=—
64
OtBet 6
2 1 1 4 7
86 Pemute ypaaenne —3-b—1—b= —3—+1-—2—
5 20 10 5 20
a) b= 35
20
0) b= s
83
B) b= ”
20
Otget 0
2X—3y =-8
87 Ecnu (XO, yo) -pellieHHe CUCTEMbI JIMHEHHBIX YPABHCHHIA 5 3 , TOTAa )y — X PaBHO...
X+2y=
)3 ) L ) -3, b4
Otser 1
2X+3y =5
88 Ecinu (XO, yo) - pELICHUE CUCTEMbI JIMHEHHBIX YPaBHCHUN , Toraa Yo — Xg PaBHO...
3X+2y=0
1) -6; 2) 5; 3) -5; 4) 1;
OtBeT 2
89 Eemnt (%o, Yo) 3 _|2x+y=0
()1} , - peLICHUE CUCTEMBI JINHEHHBIX YpaBHCHHH ,TOrAa Yoy — X
o o Sx42y =1 00
paBHO. ..
1) 3; 2) -3; 3) 1; 4) 5;
Otser 1

90 B mepaBerctBax 4 < b < J[ > P> K < A < P xaxnas OykBa nuzoopaxaer ogao u3 uucen 0, 2, 4, 6, 8.
PasupiMu OykBamu 00O03HAa4YeHBl pa3HbIe YHCIA, a OJMHAKOBHIMH — OJAMHaKoBble. Kakoe uwmcno
o0o3HaueHo OykBoii P?

a. 0=A2=K 4=Bb,8=]],6=P

0. 0=K2=A4=P,8=b,6=]]

B. 0=K 2=A4=Bb,8=]1,6=P
OtBer B

91 BersicHUTE, W3 KaKWX Tap HEPaBEHCTB MOXHO 00pa30BaTh WCTHHHBIC IBOWHBIC HEPABEHCTBA, H
3aMUIIATE UX:

1)8<10;14>10; 2)3<7;7<4; 3) 5> 15; 15> 10.
a)l
0)2
B)3
Otser a

92 Tlpu KaKuX HATypalbHBIX 3HaUYEeHUsAX N pasHocTh (2 — 1,2n) — (0,5n — 6,5) monoxurenpHa?
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a)l1,2,3,4
0)0,1,2,3,4
B)0,1,2,3,4,5
OTBeT a

93 CpaBHuTe yncna:
5 S 5

OtBer 0

94 CpaBHuTe ynca:
31 37
a) — > —
54 60
31 37
JR— < RN
9 54 60
31 37
B) —=—
54 60
Otet 0

95 Pemmrte HepaBeHCTBO | 4-2x| < 16

a) —6<x<10

6) 10<x<—6

B) —10<x<6
OtBeT a

96 Pemnte HepaBeHCTBO [3x-9| > 6

a) —ZSXS§
4
0) —12x2§
3 4
B) §ZXZZ
4 3
OtBer 6

97 Pemmte cucreMy HEpPaBEHCTB: { x—1<2x+2
3x+5=x+10
a) —3<x<3
6) xe(-3;25)
B) xe€ [—3; 2,5]
Ortset 6

98 Pemnre cucreMy HEpABEHCTB: {BX_ 2zx+1
y Hep l4—-2x<x—2
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a) 15<x<2

6) xe(15;2)

B) X€ [2; +oo]
Otser B

99 IlpounTaiite 3amauy. «B JBDKHBIX COPEBHOBAHUAX NMPHUHSIN ydacTtue 36 yeaoBek. Malb4iKOB ObLIO
Ha 6 Gosble, yem eBouek. CKOJIbKO JEBOYEK Y4acTBOBAJIO B COPEBHOBAHMX ?» Pelienue no aedcTBusm
B BUJIC YUCIIOBOT'O BBIPAXKEHUSI UMEET BUL. ..

a. (36+6):2;

6. (36-6):2;

B. 36:2+6;

r. 36:2-6.
OtBeT 0

100 [pouwnTaiite 3amauy. Ha copeBHOBaHusiXx MapuHa npeirayna B BeicoTy Ha 70 cMm. Tans npeirnyna Ha
5 cM Hmke, yeM Mapuna, u Ha 10 cM Hmke, yem [lonmua. Beibepute BbIpaKeHUE BBICOTHI HA KOTOPYIO
npeirayina [lonuna:

a. 70-5-10:
6. 70-5+10:
B. 70+5-10:
r. 70+5+10.
OtBer 6

101 TIpouwnraiite 3amauy. B nByx Oo4kax OJMHAKOBOE KOJMYECTBO BeAep BOABL. B mepByio 0ouky
n06aBuiu 6 Beiep BOJBI, @ U3 BTOPOH B3siu 8 Benep. B kakoil 60uke BoJbI cTasio OOIbIIE U HA CKOJIBKO
Benep?

a. Bmepsoii, Ha 6 Benep

6. Bmepsoii, Ha 8 Benep

B. BrmepBoii, Ha 14 Benep
OTtBer B

102 Tlpouwraiite 3amauy. B MeOenpHBIH MarasmH TpPUBE3NH JHBAHBI, Kpecia M CTOJBI. J[MBaHOB
npuBe3nu Ha 10 MeHblIe, yeM Kpecell, HO Ha 5 OoJjblue, 4yeM cTosnoB. Ha ckonbko Ooibllle MpuBE3IH
Kpecell, 4eM CTOJIOB?

a. Has

6. HalO

B. Ha30
Otser a

103 TlIpouwnraiite 3amady. B omHoit kopoOke 12 mavek 4vas, a B Kaxaol mauke mo 20 MMaKeTHKOB.
Ckomnpko makeTHkoB yas B 20 kopoOkax?

a.  12*20*20:

6. 12*20:

B. 20%20:
OtBeT a

104 IlpouwnTaiite 3amady. Y bopu Ha 6 dprnomactepoB Menbiue, yeM y Iletn? Ckonbko (romactepoB y
Ka)XJIOTO MaJb4yMKa, €CJIM BCero y Hux 24 ¢uiomacrepa?
a x*6+x=24

0. x+6+x=24
B. 2426
OtBer 0
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105 IIpouuraiite 3anavy. [llupuna npsmoyronsHuka 4 cM, JuiiHa B 3 pasza Oonbiue. Haiinu nepumerp u
IUIOINAb PSIMOYTOJIbHHKA.

a. 64,48:

0. 4428

B. 32,24
Otser a

106 TIpouwnTaiite 3agady. [lnomans kaacca B 6 pa3 MEHbIIE TJIOMIAIM CIIOPTUBHOTO 3aia. Yemy paBHa
IUIOIIAab Kiacca, ecyii oHa Ha 200 M? MeHbIIIE IJIONIaAN CIIOPTUBHOTO 3ajia?

a 30

6. 60

B. 40
OTBeT B

107 IlpouuraiiTe 3amauy. B Tpex komangax 64 cnoptcmena. B mepBoil u Bo BTOpod komaHjax 48
YeJI0BEK, a BO BTOPOH U TpeThei - 28. CKOIbKO CIIOPTCMEHOB B KaX10M KoMaH1e?
a x+48x) +28-(48-x)=64,36,12,16
0. x+(48+x)+28-(48+x)=64,4012,12
B. Xx+(48x) +28-(48-x)=64,3810,16
OtBet a

108 Hano mocamute 60 nepeBbeB. Eciam paboraTh OyAeT TOJIBKO mepBas Opurama, To pabora Oyaer
BhINOJIHEHA 32 3 4. Eciu Oynet pabotarhk TOJIBKO BTOpas Opuraaa, To pabora OyneT BbIIIOJHEHA 32 6 4. 3a
Kakoe Bpems OyayT mocaxensl 60 1epeBbeB, eciii 00e Opuranbsl OynyT padoraTh BMecTe?

a. 3a2yaca

0. 3a3wuaca
B. 3advyaca
OtBer a

109 IMpounTaiite 3aaauy. Teruoxon 66Ut B myTH 4 4. [Tocie atoro emy octaioch npoiita 126 kM. Kakosa
CKOPOCTb TEIIJIOX0/1a, €CIIU BECH €T0 IyTh paBeH 294 km?

a.  15xviu

6. 42xvmiu

B. 42xmMu
OtsBeTt B

110 Ilpouwmraiite 3amauy. I'py3oBas mammnHa npouuta 248 kM 3a 4 4. CKOJBKO KHWJIOMETPOB HpOiieT
MaIlgHa 3a 7 4., €CJI OHa YBEJIMYHUT CKOPOCTh Ha 8 Km/4?

a.  280xM

0. 490xMm

B. 304xMm
OTBeT B

111 BeposSITHOCTH TOCTOBEPHOTO COOBITHS paBHa. ..
1)0,5 2)1,0 3)0 4) 0,25

112 Monera 6pomena 10 pa3. «'ep6» Beiman 5 pa3. Torna OTHOCHTEIbHAS YaCTOTA BBIMAJACHHS «TepOay»
paBHa...
1)0,5 2)0,6 3)0,4 4) 0

113 BpocaroT urpanbHyr0 KOCTh. BeposiTHOCTh TOTO, YTO BBITIAJET YETHOE YHCIIO OYKOB, PaBHA. ..
1)1/2 2) 1/3 3) 1/6 4) 5/6
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114 KonuuecTBO NEpeCcTaHOBOK OYKB B CIOBE «UHCIIO» PaBHO. ..
1) 120 2)6 3) 720 4) 24

115 CkosbKO XOpJ1 MOKHO MPOBECTU Yepe3 6 TOUEeK, JIexKAlIUX Ha OJTHOM OKpY>KHOCTU?
1) 15 2) 30 3) 10 4) 20

116 B rpynme u3 9 cTyneHTOB BBIOMpPAETCS CTAPOCTA M 3aMECTUTENb CTAPOCThl. CKOMBKUMH CIOCO0aMH

MOZKHO 3TO C,Z[CJ'I&TI)?
1) 72 2) 90 3) 100 4) 81

117 B ypue 30 mapos: 15 6enbix, 10 kpacHbIX, 5 cuaux. Torga BepoATHOCTh BRIHYTH LIBETHOH IIAp, €CIIU
BBIHMMAETCS OJIMH ILIap, paBHa. ..

a) 0,1 0) 0,5 B) 0,2 r) 0,7

OtBer 6

118 Mmeetcs nBa sumka, conepxamux no 10 neraneil. B nepBom simuke 8, BO BTopoM 7 CTaHIapTHBIX
neraneil. M3 kaxaoro suKa Hayjauy BBIHUMAIOTCS 110 OJIHOM aeTanu. Toraa BEposITHOCTh TOTo, 4YTO 00e
BBIHYTBIE J€TAJIN OKa)KYTCsl CTAHJAPTHBIMU, PaBHa. ..

a) 0,1 6) 0,56 B) 0,06 r) 0,6

OtBer 6

119 KoHCynbTaIllMOHHBIH ITyHKT HHCTUTYTA TIOJIy4aeT MaKeThl C KOHTPOJIBHBIMHA paboTaMu CTYACHTOB U3
ropojga A, B u C. BepostHocTs nonmyueHus: nakera u3 ropoaa A pasna 0,6, u3z ropoga B - 0,1. Torna
BEPOSITHOCTH TOTO, YTO OUYEPEAHOM MaKeT OyneT noiaydeH u3 ropoaa C, paBHa. ..

a) 0,3 6) 0,2 B) 0,1 r) 0,5

OtBet a

120 B nepBoii ypHe 4 depHbIX M 6 Oenbix 1mapoB. Bo BTopoil ypHe 3 6enbix u 7 4epHbIX 1mapos. U3
HayJady B3ATOW YpHBI BBIHYJIW OAMH mIap. Toraa BEpOSATHOCTH TOTO, YTO 3TOT IIAap OKaKETCS OeibIM,
paBHa...

a) 0,45 0) 0,4 B) 0,55 r) 0,9

OtBet a

121 BepoATHOCTHh TOTO, YTO CTYIEHT COACT Ha «OTIWYHO» MEpBBIA dk3ameH paBHa 0,5, BTopoit — 0,4.
Torma BeposITHOCTh TOTO, YTO CTY/ICHT CIIACT HA «OTIUYHOY» 00a IK3aMeHa, paBHa. ..

a) 0,2 0) 0,3 B) 0,15 r) 0,9

OTBeT a

122 Jlpa cTaHKa MPOU3BOMAT IO OJHOMY BEICTpeNy. BeposTHOCTH momamaHusi B LeNb U TEPBOTO H
BTOporo crankoB paBHbl 0,8 u 0,75 coorBercTBeHHO. Torma BepOSATHOCTH TOTO, YTO IENb Oyaer
MopakeHa, paBHa. ..

a) 0,6 0) 0,95 B) 0,55 r) 0,4

OTBeT 0

123 Ecau BCPOATHOCTb HACTYIIJIICHHUA coORITHS A B KaXXJ10M UCIHIBITAHHUU ITOCTOAHHA, OTJIMYHOM OT HYJIA U
CANHUIBI, TO IJIA HAXOXACHUSA BEPOATHOCTHU TOr'0, 4YTO coObITHE A HpOHSOﬁI{CT K pa3 B n UCIIbITAHUAX,
CJICOYCT UCII0JIB30BATh...

a) bopmyny bepaymiu B) GOpMyIly OJTHOU BEPOSATHOCTH
0) bopmyny beiieca ') TEOpEMy YMHOKEHUS BEPOSTHOCTEH
Otser a
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124 Ecnu BepOsSTHOCTh HACTYIUICHUSI COOBITHS A, B KaXJIOM HCIBITAHUW MOCTOSIHHA, HO Majia, a YHCIIO
UCIIBITAHUN Benmuko, U ecau np < 10, TO AN HAXOXKIEHUS BEPOSTHOCTH TOTO, YTO COOBITHE A
MIPOU3OUIET K Pa3 B 71 HCIIBITAHUSX, CIIEIYET UCTIONb30BaTh. ..

1) dopmyny beprymau 2) nokanapHyI0 TeopeMy Myaspa-Jlamnaca

3) dopmyny Ilyaccona 4) TeopeMy YMHOKECHHS BEPOSITHOCTEH

125 KonmuecTBO pa3aMvHBIX CIIOCOOOB BbIOOpaA (MOPSAAOK HE MMEET 3HAYCHUs) S TOMOB U3 12-TOMHOTO
coopanust counnenuit JI.H. Toncroro paBHo ...
a) 240
0) 792
c) 292
1) 665

126 KonuuecTBO KOMOWHAIHIA, KOTOPOE MOKHO MOJIYYHTh ITyTEM MEPECTAHOBKH OYKB, BXOJSIIUX B
cnoBo «KOHby, paBHo.

a) 30

6) 20

c) 24

1) 100
127 KonudecTBO pa3IuvHBIX TPEX3HAYHBIX YHCEN, KOTOPhIE MOKHO COCTaBUTh U3 mectu mudp: 1, 2, 3, 4,
5, 6 (Bce mudpsbl B YUCIIC pa3HBIC), PABHO ...

a) 60

0) 240

c) 120

n) 144

128 Ha ¢akynbreTe yuaTcst CTyJ€HTHI, H3y4YaIOIMe aHIITMHCKUN S3bIK U CTYACHTBI, U3yJarolue
HeMelKUH s3bIK . [IycTh A — MHOKECTBO BCEX CTYJIEHTOB (pakyibTeTa; B — MHOXKECTBO CTY/I€HTOB
M3YYaIOIMX HEMEIKUH s3bIK. Torna o0beJUHEHUEM ITHX MHOXKECTB OYJET ...
a) MMyCTOE MHOKECTBO
0) MHOXXECTBO CTYACHTOB M3YYaIOLINX HEMELKUHN S3bIK
C) MHO>KECTBO BCEX CTYJIEHTOB (paKyJbTeTa
1) MHOXECTBO CTYJICHTOB U3yYalOIUX aHTTTUHCKHUH S3bIK

129 14 peGsAT OTHpaBUIMCH B JIOJOYHBIA MOXOA. Y 4YETBEPHIX M3 HUX BMECT€ C HUMH B IOXOJIE
y4acTBOBAJIO TpOe OpaTheB, Y LIECTEPHIX pedAT ObLI0 MO 2 OpaTa - TaK)Ke YYACTHUKOB MM0XO0/a, UMENOCh
JIBO€ 4EJIOBEK, BMECTE C KOTOPBIMH B IOXO0/1 OTIIPABUIIOCH IO OJAHOMY Opaty. M ToIbKO y ABOMX peOsT He
OBLJIO HU OJTHOTO OpaTa B 3TOM MOXOJIE.

CKonbKO Bcero MaTepeil 10’)KuAaa0ch BO3BPAIIEHUs CBOMX JeTel 13 moxona ?

a) 9 marepeii; b) 8 matepeii; C) 7 marepeii; d) 6 marepeii; €) 5 matepeii; f) 4 marepu

130 IpencraBurenu cCOCeNHUX MHICHCKHUX IIEMEH COOPaINCh, YTOOBI 0OCYIUTH O0IIee MEpPONpHUSTHE.
OnHu cenu B Kpyr, YTOOBI BBIKYpUTHh TpyOKy Mupa. YnMmady, KOTOpBIM JOJKEH ObUI MATHIM PacKypHUTh
TPYOKY, CUJIEJ MPSIMO HAIIPOTUB CBOETO Jipyra, Tomauy, KOTOphIi Ol 18-bIM B ouepenu Ha TPyOKy.
(Y Tex, KTO cuen npsAMo JIpyT MPOTHUB ApYra, ObLIIO OJUHAKOBOE YUCIIO JIFOJCH, CUASIINX MEXTY HUMH C
obenx ctopoH. TpyOka XOmaWT 1O KpYry, W KaXIbli KypuT €€ TOJdbKo oauH pa3). CKOJbKO
NpeJCTaBUTENIeH MHICHCKHX IJIEMEeH coOpaioch Ha 3Ty BCTpeuy ?

a) 20 wemr.; b) 26 wen.; ¢) 32 gen.; d) 36 uen; e€)38 gen.

131 IIsTayok XoueT BCTaBUTh B TPU pa3Hbie paMku noptpeTsl Bunau-Ilyxa, Turper u Ma-Na. On moxer
pa3mectuth noptpet Bunnu-Ilyxa B po3oBoii pamouke, Turpsr - Oupro3oBoii, a Ma-Ma - B kopuuHeBOii.
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A CKOJIBKO BCETO pa3HBIX CIIOCO00B ecTh y [IsgTauka, 4ToOBI pa3MeCTUTDh MMOPTPETHI CBOUX APY3ei ?
a) 1 cmoco6 b) 2 cocoda; C) 3 ciocoba; d) 4 cioco6os; €) 5 cmocobos; T) 6 cmocoboB

132 Ha Beuepunky npunuio 13 map. Kaxkaelii My»4nHa 1mMokaja pyKy BCeM, KpOME CBOEH COOCTBEHHOM
JKCHBI.

Ho xeHIMHBI HEe moXuManu pyku apyr apyry. Haiigure, ckosibko Bcero Obuio pykomnokatuil. Uemy
paBHa cymMMa 1udp 3toro yucna?

a)5; b)7; ¢)9; d)10; e)12; f)14;

133 I'pynna mKoIpHUKOB OTIPAaBHIIACh Ha AKCKypcuro. OHM moceTniiv uyaecHbld Boausiii @onTaH, rae
yuuTeldb BeNel UM BcTaTh BOKpyr @OHTaHa Ha paBHOM pAcCTOSHMM JIpyr OT Jpyra.
3aTeM  yuydTeab ~ IMOCUYMTAI  HMX W MONPOCWI  KaXJIOro  3allOMHUTh  CBOM  HOMED.
B nenrpe ®@onTana Obuia KOJOHHA, U3 KOTOPOH BbITEKajda BojAa. TOIBKO OJHOTO MalbyMKa HE BHUJEIN
MaJIbYMK 0 HOMEPOM 15 M3-3a KOJIOHHBI : MIKOJIbHUKA 10 HOMepoM 49. CKoJIbKO pedsST ObUIO B 3TOU
rpynne ? Yemy paBHa cymma 1ugp 3toro uucia ?

a)14; b)12; c)10; d)8; e)6

134 UrpanbHbiii KyOuk OpocaroT oauH pa3. Torna BeposSTHOCTh TOTO, YTO Ha BEpXHEH rpaHU BHINAIET
YHCIIO OYKOB OOJIbIIIEE OJHOTO, PaBHA. ..

a)0 6)% C) % 1) g

135 CkonbkuMu crioco0aMu MOXXHO Ha3HAa4MTh B HATPYyJIb TPEX COJAAT M OAHOTO odwuiepa, eCiu
umeetcs 15 connat u 4 odurepa?

a) 1820 6) 3879 0) % 1) 60

OTBCT a

136 CtpaxoBas kKoMIaHHs pa3feliseT 3acTpaxOBaHHBIX MO KjaccaM pucka: 1 kimacc — mambiid puck, |l
KJ1acc — cpeauuit puck, |l kimace — 6ombimoit puck. Cpenu 5Tux kiMeHToB 50% — mepBoro kiacca pucka,
30% — Broporo u 20% — Tperbero. BeposTHOCTH HEOOXOAMMOCTH BBIIUIAYUBATH CTPaxXOBOE
BO3HarpaxjaeHue ajisi nepBoro kiacca mcka pasHa 0,01, sroporo — 0,03, tpersero — 0,08. Kakoa
BEPOATHOCTh TOTO, YTO: a) 3aCTPaxXOBaHHBIA TMOJYYUT JCHEKHOE BO3HATPaXKICHHE 3a TEPUOJ
CTpaxoBaHHs, O) IONYYHBIINN JIEHES)KHOE BO3HATPAXKICHHUE 3aCTPAXOBAHHBIH OTHOCUTCS K TpYyIIIe
MaJioro pucka?

9 1 1

1
0;, — 6) 0,03; — 0,009; — 0,5; —
Ay ) 6 © 3 0.5 5

137 Bces mpoaykius 1iexa npoBepsieTcs IByMs. KOHTpOJIEpaMHy, IPUYeM MEpBbIii KOHTpOJIEp MpOBEpseT
55% wu3nenuil, a BTOpOl — ocTalbHbIE. BeposSTHOCTH TOro, YTO NEPBBIH KOHTPOJEP MPOIMYCTUT
HecTa”aapTHoe uznenue, pasHa 0,01, Bropoit — 0,02. B3sroe Haynauy wu3znenue, MapKUpOBAaHHOE Kak
CTaHJIapTHOE, 0Ka3aJloCh HECTaHIaPTHBIM. HaliTH BEepOSTHOCTH TOTO, YTO U3ZENNe NMPOBEPSTIOCH BTOPHIM
KOHTPOJIEPOM.

9 1 1
= 6) = = d
9 = )5 °) 3 n 3

138 IlpeobpazoBanuem ¢urypsl F B purypy G Ha3bpiBaeTcsi COOTBETCTBHE MKy Toukamu F u G, mpu
KOTOPOM:

a) Kaxaou Touke ¢purypsl F coorBercTByeT oHa Touka purypsl G;

0) kax0# Touke purypsl G coOTBETCTBYET HE OoJiee 0JHOM TOuKH (uryps! F;

B) Kak1101 ToUKe purypsl F coorBeTCTBYET He O0ee oaHOo# Touku Gpurypsl G;
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') BceM ToukaM GUTrypsl F COOTBETCTBYIOT Kakue-1u00 TOUKH (purypsl G.

139 JIBmwxeHrem Ha3bIBaeTCs Takoe mpeoOpa3zoBanue Gurypsl F, mpu KoTopom:
a) COXPAHSIOTCS BEJIMYMHBI YTJIOB;
0) COXpaHSIOTCS PACCTOSIHUSL MEXK/TY JIFOOBIMHU €€ TOUKaAMU;
B) COXPAHSETCS B3aMMHOE PACIIOJIOKEHNE TOYEK Ha TPSIMON;
T') HET IPAaBUIHLHOTO OTBETA.

140 Kakwue u3 HUXKE IEpEUUCICHHBIX TPeoOpa30BaHUN HE SBISIIOTCS JBHKCHUSIMU?
a) oceBasi CUMMETPHUSI;
0) LeHTpaIbHast CHMMETPHS;
B) mojo6ue ¢ KodhHHUIMEHTOM, HE PaBHBIM CIMHHUIIE;
I') MapajuiebHbIA IEPEHOC HAa HEHYJIEBOU BEKTOP.

141 IIpeobpa3oBanrueM, 0OpaTHBIM OCEBOIl CUMMETPHH, SBIISETCH. . .
a) HEHTpaJIbHasi CHMMETPHUS;
0) TOKIECTBCHHOE TIPeoOpa3oBaHuE;
B) OCEeBasi CHMMETPHS C TOH e OChIO;
I') OceBasi CUMMETPHS C OCBIO, IEPIIEHIUKYIISIPHON JaHHOM.

142 TIpeobpazoBaHreM 1o 100Ms Ha3bIBACTCS TAKOE MTpeoOpa3oBanue GUrypsl F, mpu KOTOPOM. ..
a) COXPaHSIOTCS BCE YIJIbI;
0) BCe pacCTOSIHUS MEXIY TOUYKAMH MU3MEHSIOTCS B OHO M TO XKe YHCIIO Pas;
B) COXPaHSIETCSl B3AUMHOE PACIIOJIOKEHUE TOUEK Ha MPSIMOM;
I') HET NPaBUIILHOTO OTBETA.

143 Touka, cummeTpudHas Touke P (a, b) OTHOCHTENbHO Havasia KOOPIUHAT, UMEET KOOPIUHATHI:

a) (-a; b) B) (-a; —b)
0) (a; —b) r) (b, @).
144 Touka, cumMeTpruHas Touke P (8, b) OTHOCUTEIBHO OCH X, UMEET KOOPIUHATHI:
a) (-a; b) B) (a, —h)
0) (a; —b) r) (-a, b).

145 O6pa3 touku P (@, b) mpu moBopoTe OTHOCHTENBHO Havaga KoopauHAT Ha yroa 90° umeer
KOOP/IMHATHI:

a) (-a; b) B) (-a, -h)

0) (a; -b) r) (b, @).

146 CepenuHoii oTpeska, coequnstoniero Touku A(—5; 3) u B(3; —1), sBiseTcs Touka ¢ KOOPAHMHATAMH. . .
1) 1 1); 2) (4;2); 3) (L;-1); 4) (3; 4).

147 CtopoHy paBHOCTOPOHHETO TPEYTOJIbHUKA MOKHO OTOOpPa3UTh Ha IPYTYIO C TIOMOIIBIO:
a) OCeBOM CUMMETpPHH;
0) LIEHTpaJIbHON CUMMETPUH;
B) MapajlieIbHOrO MEPEeHOCa;
T') IOBOPOTA.

148 Onny nuaroHanb NpSAMOYTOJIbHUKA MOXKHO 0TOOPa3UTh Ha IPYTYIO C MOMOIIBIO:
a) 0CEBOM CHMMETPHH;
0) LIEHTpaJIbHON CUMMETPUH;
B) MapajIeIbHOTO MEPEHOCA;
T') IOBOPOTA.
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149 Jlnuna oxHOro MpsIMOYrojbHMKa 6 CM, a ero mupuHa Ha | cM Oosble IIUPUHBI JPYroro
IPSIMOYTOJIbHUKA, JUIMHA KOTOporo 8 cM. KakoBa mmpuHa Kaxoro nNpsiMoyrojbHHUKa, €CIH UX IIOIIAIH
OJMHAKOBLIE?
a) OCEBOI CUMMETpUH;
0) IeHTpaJIbHON CUMMETPUH;
B) MapajuIeIbHOIO MIEPEHOCA;
T') IOBOPOTA.

150 Ckonbko TPCYIroJIbHUKOB UMCIOT TAKYIO K€ IUIOIIA/lb, KaK U ICJIasa KieTKa?

151 I1o pucyHky HaiiauTe Bce Jiyuu ¢ HadajaoM B Touke K.

a) KA, KC; KF

6) AK,CK, FK;

B) KF, CK; KB c F.
r) CB,CF, CA

OTBET a

152 BriGepuTe BepHbIii 0TBET
a) JIroOble YeThIpe TOUKHU JIeKaT B OJTHON MIIOCKOCTH;
0) JIroOble TpU TOYKH HE JIeXKAT B OJIHOU TIIOCKOCTH;
B) JItoOBble ueThIpe TOUKHU HE JIeXKaT B OJTHON MIIOCKOCTH;
r) JIroOble TpU pa3nuyHbIe TOYKU HE JIeXkKAT B OJHON INIOCKOCTH;
OTBET B

153 Bri0epuTe BepHblii oTBeT Hazosure obyro npsmyto miockocreit PBM u MAB.

a) PM; 0) A B; B) PB; r) BM.
OtBerr

154 BbiOepute BepHbI oTBeT Yepes BepIIMHBI NapajjieiorpaMma, JISKAIIEro B OJHOW W3 JIBYX
napajuieJbHbIX IJIOCKOCTEN, MPOBE/ICHBI MapajulelibHbIE MPsAMbIE, MEPeceKarolue BTOPYIO MIOCKOCTh B
Toukax Aj, Bi, C1, D1. Torma Ay, By, Cy, D1 peacrasmsieT co6oii:

a) Tpamemuio;

0) pomo0;

B) MapasieorpaMM;

T') IPSIMOYTOJIbHUK.

Otser B

155 BoiGepute BepHblii oTBeT Kakas u3 tpex touek A, B, C mexuT Mexay AByMs APYTHMH, €CIU
AB=5cm, BC=3 cm, AC=8cwm.
a) B; 0) C; B) A; T') HA OffHA.
Otser a
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156 Bri0epute BepHblii oTBeT Eciiu ON —6uccexrpuca ~/ KOMu / KON=76 ° 10 ZL KOM paBeH:

[0} [0}

a) 152 °; 6) 104 °; B) 38°; r) 14
OTBET a

o]

157 BbiOGepuTe BepHbBIii 0TBET

a) Uepes n100ble TPU TOYKH IPOXOJUT IJIOCKOCTh U IPUTOM TOJIBKO OJIHA;

0) Eciin nBe Touku npsMoii gexar B OZHOM INIOCKOCTH, TO M BCS IIPSIMAst JIEKHUT B 3TOU IIIOCKOCTH;
B) Uepes npsMyIo U TOUKY, JISKAITYI0 HA HeH, MPOXOIUT €AMHCTBEHHAS TUIOCKOCTh;

r) Henp3st mpoBecTH MIIOCKOCTH Yepes3 JABe NapauleIbHbIC IPsIMbIE.

OrtsBer a, 0,

158 Bri0epuTe BepHBIii 0TBET

[Ipsimas nepneHANKYASPHA K IBYM Pa3UYHBIM IIOCKOCTSIM, TOTIA TNIOCKOCTH:
a) mepecekaroTcs; 0) CKpEIIMBaIOTCs; B) MapauIeNIbHbBIL; T') HEJIb3s OTPEICITHUTh;
OTBET B

159 BrpiOepute BepHblii oTBeT IIpsMass M MeprneHIUKYIIpHA K MPsIMbIM & W D, JeKammm B
IUTIOCKOCTH, HO M HE MEepIeHANKYIsIpHa iockoctu. Toraa npsmeie a u b:

a) mapaJuIeNIbHBI; 0) MepeceKarTCs; B) CKPEIIUBAIOTCS ; T') HEJIb3S ONPE/ICITUTh;

OTBET a

160 Bbi0epuTe BepHblii oTBeT [IBE npsiMbic @ ¥ D mapauienbHbl, a mpsMbie D U C epreH UKy ISIpHbI.
Yemy paBeH yrois Mexnay a u C:

a)0°;6)180°;8)90°; r) Henb3s onpeenuTb.

OTBET B

161 BoiOepure BepHblii oTBeT Kakoe yTBepkIeHUE HEBEPHO:

a) MEePICHINKYISIP U HAKJIOHHAS, BBIXOISIINE U3 OJHOW TOUYKH UMEIOT Pa3HbIe AJTUHBI,

0) paBHBIE HAKJIOHHBIE, TPOBEJCHHBIC U3 OJIHOM TOUKH, UMEIOT PaBHbIC IPOEKIINU;

B) U3 JBYX HAKJIOHHBIX MPOBEACHHBIX U3 OJHON TOUKHU OOJIbIIE Ta MPOEKIHUs, KOTOPOH OOJIbIIIE;
r) JIro6ast HaKJIOHHAs He OOMbIIEe CBOEH MPOEKIINY;

OTBET a, 0, B,

162 BoiOepuTe BepHbIil 0TBeT Y MPsAMOI IPU3MbI BCce OOKOBbBIE TPaHHU:
a) mapajJieJIorpaMMsl;

0) MPSMOYTOJIbHUKH;

B) pOMOBI;

I') KBaIpaThl.

Ortset 0

163 BriOepuTe BepHblii oTBeT [lonHas moBepXHOCTH Ky0Oa, ¢ peOpoM 2¢cM paBHa.
a) 24 cm’;
6) 48 cM?;
B) 82 oM
r) 62 oM’
Otser a

164 BbiOepuTe BepHBIii 0TBEeT Y MPSIMOYTOIHHOTO NapaJljIe/IeIUIE a BCe TPaHu:
a) napajiesIorpaMmBbl;
0) MPSMOYTOJIbHUKH;
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B) KBapaTHI;
T') pOMOBI.
OtBet 0

165 BriOepuTe BepHblii 0TBeT Anodema 3T10:

a) BBICOTA MMUPAMUJIbI;

0) BeIcOTa OOKOBOM TpaHy MUPAMUJIBI,

B) BbICOTa OOKOBOM I'paHy NPaBUIbHOM MUPAaMUbl, IPOBEACHHAS U3 BEPIIHUHBI,
I') HET BEPHOT'O OTBETA.

Ortset 6

166 BbiOoepuTe BepHbIii oTBeT Eciu Bce 00KOBBIC pedpa MUpaMuIbl paBHBI, TO:

a) MUpaMuIa MpaBUIbHAS

0) OCHOBaHHME BBICOTHI MUPAMHJIBI SBISETCS LIEHTPOM OKPY>KHOCTH, OMHUCAHHOM OKOJO OCHOBaHUS
MTUPAMH/IBI,

B) OCHOBaHHE BBICOTHI MHPAMUIBI SBISETCS IEHTPOM OKPYKHOCTH, BIHCAHHONH B OCHOBaHUE
MU PAMH/IBI,

') HET BEPHOT'O OTBETA.

OtBer a

167 BoiOepuTe BepHbIii 0TBeT Ha3zoBUTE 37€MEHT, HE MPUHAIICKAIINUN IMITHHIPY:
a) anoema;

0) BBICOTA;

B) o0Opa3yomas;

T) paauyc.

Otser a

168 Bri0epuTe BepHbIii 0TBeT HazoBute s51eMeHT, He MPUHAAISKAIINNA KOHYCY:
a) obOpa3yroras;

0) oCb;

B) BBICOTA,

') MEJIMaHa.

OtBerT

169 BriOepute BepHblii oTBeT Ecim oOpasyromias koHyca 25cM, a paanyc OCHOBaHHS - 24CM,TO
BBICOTAa KOHYCA paBHa:

a) 23 cm;

0) I cMm;

B) 7cM;

r) 10cm.

OtBeT B

170 Boioepute BepHblii orBeT [lnnHa otpeska MK pasna 10 cm. Touka P nexuT Ha npsMoit
MK, mpuuem 4MK = PK. Haiiaure ninuny otpeska MP. Ckonbko pemieHuil numeer 3agaya?

a) 40, 50;
0) 40, 30;
B) 50;

r) 10.
OTBeT a
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171 BwbiOepute BepHbIii 0TBeT OIMH W3 YIJIOB NPSIMOYTOJIBLHOIO TPEYrojibHUKA paBeH 60°, a
CyMMa TMIIOT€HY3bl M MEHBIIIETO KaTeTa paBHa 18 cm. Haliiute runoteHy3y U MEHbIIIUM KaTeT
a) 3, 15;
6) 12, /108;
B) 12, 6;
I') ONPEIEIIUTh HEJIb3S.
OtBeT B

172 Bobibepute BepHblii oTBeT B Tpeyrombauke ABC yron 4 paBeH 56°, yron B paBen 88°.
Beicots! Tpeyronsanka AM u BK niepecekatorcs B Touke T. Haitnure yribl yersipexyronsauka MTKC.
a) 90°, 36°, 90°, 144° ;
6) 90°, 72° 90°, 108°;
B) 90°, 36°, 126°, 108° ;
I') ONPEIEIIUTh HEJIb3S.
OtBer a

173 BriGepuTe BepHblil 0TBeT MOKHO JIM W3 MPOBOJIOKH JJIUHON 25 CM M3rOTOBUTH MOJIETh
TpeyrojbHUKa, OJJHA U3 CTOPOH KOTOpOro uMena 0wl Jyuny 14 cm?
a) 1a;
0) HeT ;
B) OIPENEIUTh HEIb3S,
OtBet 0

174 Boi0epute BepHblii oTBeT [0 1aHHBIM pHUCYyHKA HAMTH IJI0LIA/b TApaJUIeIorpaMma.

4
3
-
6

a) 33;
0) 44 ;
B) OTIPENIETTUTH HEJIb3S;
Otser a

175 Bbioepute BepHblii oTBeT [IpsiMbie a u b — napamtensusl. £ 1=48°. Uemy paBen /27

/1
/2
a) 132°;
6) 42° ;
B) ONPEIETUTh HEJb3S;
OtBeT a
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176 BbiGepuTe BepHbIii oTBeT KOHYCOM Ha3pIBaeTCs TEJO, MOTYUYEHHOE BPAIICHUEM. . .
a) MPSMOYTOJIBHOTO TPEYTOJIbHUKA, BOKPYT OJTHOTO U3 CBOMX KAaTETOB;
b) npsiMoyTOIBHNKA, BOKPYT OJTHOM M3 €r0 CTOPOH;
C) MPSAMOYTOJIBHOU TPAIEUH, BOKPYT MEHBIIICH OOKOBOW CTOPOHBI;
d) paBHOOEIpEHHON Tpanenuu, BOKPYr OOKOBOW CTOPOHBI.
Otser a

177 Boioepute BepHblii oTBeT IIpsiMbie a u b Ha3pIBatoTCS MapaieabHBIMH, €CIIH. . .
a) OHM JIe)KAT B OJTHOM TNIOCKOCTH, M HE UMEIOT OOIINX TOYEK
b) oHM He JeXaT B OJTHOM TIIOCKOCTH
C) OHM JIeXKAT B OJTHOM TUIOCKOCTH
d) oHM UMEIOT OJIHY OOIIYIO TOUKY
OtBet a

176 BbiOepute BepHblii oTBeT LIMIUHAPOM HA3BIBACTCA TENO, HOTYYCHHOE BPAILICHHEM. . .
a) IpSMOYTOJIbHOTO TPEYTOJIbHUKA, BOKPYT OHOT'O U3 CBOMX KaTETOB;
b) npsiMoyrosibHUKa, BOKPYT OJIHOHM U3 €r0 CTOPOH;
C) IPSMOYTOJIbHOM Tparnenuu, BOKpYTr MeHbIlel OOKOBOM CTOPOHBI;
Otser b

177 BsbiOepute BepHbIii 0TBeT YeMy paBHa IUIOIIAb PABHOCTOPOHHETO TPEYTOJIbHUKA CO CTOPOHOM 6
cm?

1) 9 cm?

2) 9V3 em?

3) 18 cM?

4) 183 cm?

Ortser: 2.

178 BbiOepute BepHblii 0TBeT buccektpuca yrima A nmapamnenorpamma ABCD nenut cropony BC
Ha otpe3ku BK =6 cm u KC = 3 cm. UeMy paBeH nepumerp napauienorpamMmma’?
1) 18 cm
2) 15¢cm
3)24 cm
4)30 cm
Ortser: 4.

179 BbiOepute BepHbIii 0TBeT . B paBHOOenpenHo# tpanermmu ABCD BwicoTa, omymieHHas U3
BeplIMHbI B Ha Gonbiiee ocHoBanue AD, paBHa 4 cM u nenut AD Ha oTpe3ku, paBHble 5 cM 1 9 cMm. Uemy
paBHa IJIOIIA/Ib Tpanenuu?

1)36 e’
2) 72 eM?
3) 18 cM?
4) 38 cm?
Ortser: 1.

180 BniGepute BepHblii orBer ABCD - xBagpart co croponoit 4 cm. Ha croponax AB u CD
otnoxeHsl otpesku AM u CK rtak, uto AM = CK = 3 cm. Haiigute nepumerp 4eThlpexyrojibHUKa
MBKD.

1) 14 c™m
2) 12 cm
3) 10 c™m
4) 16 cm
Ortser: 2.
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181 Bwpioepute BepHblii oTBeTr B Tpanenmuu ABCD ocnoBanne BC mepneHauKkymnsipHO OOKOBOWM
ctoporne AB, yron D pasen 60°, nuaronans AC nepnenaukyispaa cropone CD, paBHoii 8 cMm. Haiinure
nuHy ocHoBaHus BC.

1) 8 cm
2)12 cm
3) 16 cm
4)4 cm
Ortser: 2.

182 BwpiGepute BepHbIi oTBeT Ha OKpY)KHOCTH OTMEUEHBI TOUYKH A M B Tak, 4To rpajycHble MephI
00pa3oBaBIIUXCS YT OTHOCATCS Kak 11 : 7. UeMy paBHBI BEIMYMHBI JAHHBIX AYT?
1) 165°, 105°
2) 110°, 70°
3) 220°, 140°
4) 240°, 120°
Orser: 3.

183 BbiOepute BepHbIii 0TBeT TpeyroibHHK co cropoHamu 6 cM, 8 cM u 10 cMm Bnucan B
OKpYKHOCTb. Haiiaure paguyc OKpyKHOCTH.
I)Scm
2) 12 cm
3)3cm
4)4 cm
Orser: 1.

184 BnbiOepute BepHbIii 0TBeT B okpyxHOCTU mpoBeneHbl ABe Xxopabl AB u CD, nepecekatomuecs
B Touke K, KC = 6 cm, AK = 8 cm, BK + DK = 28 cm. Haitnure npoussenenne BK u DK.
1) 192
2) 1344
3) 48
4) 224
Ortser: 1.

185 BriOepute BepHblii oTBeT . B Tpanenun ABCD ocHoBanust BC u AD paBHBI COOTBETCTBEHHO 6
cm u 10 cMm. lnaronans AC, paBHas 32 cm, nepecekaet nuaroHans BD B touke K. Haiinure mnny KC.
I)ScMm
2) 12 cm
3)3cMm
4) 72cm
Ortger: 2

186 Bri0epute BepHblii oTBeT B mapamienorpamme ABCD AB = 8 cm, BC = 12 cm. Touku K u E
nexat cootrBeTcTBeHHO Ha cropoHax BC u CD Ttak, yto CK = 3 cm, CE = 2 cM. Otpesok KE nepecekaer
muarotains AC B touke P. Haiinure otHotrenne AP x PC.

1)5:2

2)7:1.

3)3:1

4) onpesenuTh Heb3sI
OrtBer: 2

187 Bnbioepute BepHblii 0TBeT B Tpeyronpank ABC co ctoponamu AB =5 cm, BC=8 cm, AC =9
CM BIIMCaHA OKPYXHOCTb, Kacaromasca ctopoHbl AC B touke K. Haiingute paccrosaue ot touku K go

Touku M OGuccexktpuckl BM.
1) 5/8
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2) 6/13

3) 9/13

4) onpenenuTh HEeb3s
Ortger: 2

188 BriOepute BepHbIii 0TBeT B okpyxHoctu mpoBeaensl xopasl AB u CD, nepecekaromuecs: B
touke K, AK = 8 cm, CK = 6 cm. [lnomane tpeyrompaunka AKD paBna 128 cM®. Halingure miomans

TpeyroiabHuka CBK.
1)5 cm®
2) 12 em?
3) 3 oM
4) 72em?
Otsert: 4

(L+2x)* (5x-125) _

189 BmiOepuTe BepHBIii 0TBeT Pemmrth ypaBHEHUE: 77—t 0 a) 0525
%=
06) -0,5;25
B) 2,5
r) -0,5
OtBeT: T
1

191 BniGepuTe BepHbIii 0TBeT Pemuth ypaBHEHUE:

a) KOpHEH HeT

6) -5
B) 3,2
r -1
OtBer: a

192 BobibepuTe BepHbBIii 0TBeT PemmTh HEpaBeHCTBO: -x+4>2
a) (-2;-o0)
6) (-2;0)
B) (-00;2)
r) (2;00)
OTBeT: B

193 Brei0epuTe BepHbIil 0TBeT Pemmth HepaBeHCTBO: - 3y<2y+4
a) (-0.8;0)

0) [-0.8;00)

B) (_OO;_014)

F) (-00,0,4]

Otser: 6

194 BobibepuTe BepHbBIii 0TBeT PemuTh HepaBeHCTBO: X+2<3(x+2)-4
a) (0;-00)

0) (2;0)

B) (-00;0)

r) (0;00)

OTBeT: T

- =0
x—3 (x-2)*(x-3)

3x—-2_ 2x-1
>

195 BbiOepuTe BepHblii 0TBeT PemmTh HEpaBEHCTBO: 3

a) (-2;-o0)
6) [2;0)
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B) (-0;2)
r) (2;0)
OrTBeT: 0

3x+1 x 5x-2 3x
e
2 3 5

196 BbiGepuTe BepHBIii 0TBeT PemuTh HEpaBEHCTBO:
a) (-2;-o0)
6) [ 0)

11

5_OO
B) (ﬁ’ )

r) (2;0)
Ortser: 0

197 BbiOepuTe BepHblii 0TBeT PemmTh HEpaBEHCTBO: (1+x)2 +3x%< (2X-l)2 +7
a) (-12;-o0)

5) (—oo;%)

B (5 )

r) (12;00)
OrtBer: 0

A.1 Bonpocsl 1151 codecenoBanus

1. XapakrtepHble 4epThl MaTeMaTHKU. MaTeMaTH4eCKHe MOJEeNH. JTambl MaTeMaTU4YecKOro
MOJICIIUPOBAHUS.

2. OCoOEHHOCTH 3TaIoB Pa3BUTHS MAaTEMATHKHU.

3. Tlomstme MHOXecTBa W 3ieMeHTa MHOXecTBa. CrocoObl 3amaHus MHOXKecTB. OTHOIIEHUS
MEXy MHOYKECTBAMH M UX CBOMCTBA.

4. OObenuHeHUWE, TMepeceyeHue ¢ BBIYMTAHWE MHOXKeCTB. (CBOWCTBAa OOBEIUHEHHS W
nepeceyeHus (C WLTIOCTpaIlel Ha Kpyrax Diinepa).

5. IlonsTue pa3bueHusi MHOXECTB Ha Kijacchl. [Ipumepbl pa3OueHus MHOXKECTB Ha JABa (TpH,
4eThlpe ¥ T. 1.) MOAMHOXecTBa. [Ipumepsl 3amaHuii Ha KilacCH(pUKAIMIO U3 HAYaJbHOTO Kypca
MaTeMaTHKU.

6. JlekapToBO TpOU3BElIEHHWE MHOXECTB, ero cmoiicTBa. [lonstue koprexa. M3o0pakeHue
JIEKapTOBa MIPOU3BEJCHUS JBYX YUCIOBBIX MHOXKECTB HA KOOPJAMHATHOM IJIOCKOCTH.

7. Uucrno »1eMeHTOB B OOBEAMHEHUHU, MEPECEUEHUH, ICKAPTOBOM IPOU3BEICHUN KOHEUHBIX
MHOKECTB.

8. OcobeHHOCTH MaTeMaTH4eCcKuX MOHATUH. OO0beM U conepkaHue MOHATUSA. OTHOIIEHUS
MEXy MTOHATUSIMHU. POIOBHUIOBBIE OTHOIICHHS MEXTY TTOHATHUSIMU.

9. CrpykTypa ompeaeneHUs TOHATUS Yepe3 POJ M BHJIOBOE OTIWYHE. TpeOoBaHHS K TaKUM
OTIPEICTICHUSIM.

10. Hcnonb3oBaHHe OMpENENCHUN Yepe3 pPoJ M BHAOBOE OTIIMYUE MPU PEUICHUH 3a7ad Ha
pacro3HaBaHHeE.

11. OcTeHCUBHBIE U KOHTEKCTyallbHbIE OMpEAeNeHUs] MOHATUH, UX OTIMYHE OT OMpeelieHUN
4yepe3 pojl ¥ BUIOBOE OTIIHYHE.

12. DneMeHTapHbBIE U COCTABHBIC BHICKA3bIBaHUsL. CMBICIT CIIOB «H», «HJIH», «HE» B COCTABHBIX
BBICKa3bIBaHUAX. [IpaBuia onpenenenus 3HaYCHUI NCTUHHOCTH COCTABHBIX BBICKA3bIBAHHH.
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13. BrickasbiBarenbHas ¢opma, ee o00JacTh OMNpEeACICHUs W MHOXXECTBO HCTUHHOCTH.
CocTaBHBIE BBICKA3bIBaTENIbHBIE (JOPMBI, TIPABHUIIA OMPEACTICHUS MX MHOXKECTB UCTHHHOCTH. [Ipumepbl
BBICKA3bIBAaTEJIbHBIX (DOPM M3 HAYAIBHOTO Kypca MaTeMaTHUKH.

14. Bpricka3piBanus ¢ kBaHTOpamu. CrocoObl YCTaHOBJIEHHMSI 3HAYEHHMs] UCTMHHOCTH TaKUX
BbICKa3bIBaHUH. [IpaBuia mocTpoeHus OTpULIAHNN BbICKa3bIBAaHUM Pa3TUYHON CTPYKTYPBHI.

15. OrtHoOmEHHsT JIOTMYECKOTO CJIEIO0BAHUS U PAaBHOCWIBHOCTH MEXJIYy MaTeMaTH4eCKUMHU
MPeIIOKEHUSIMU.

16. Crpykrypa Teopembl. Buibl Teopem, CBA3aHHBIX ¢ JaHHOW. MaTremaTHyeckue MmpaBua.

17. Tlonsarue ymo3akmtodeHnus. [IpocTeiiime cxeMbl e TyKTUBHBIX YMO3AKIIOUEHUH.

18. HenonnHast MHIYKIUS U aHAJIOTHS, UX B3aUMOCBS3b C JCTYKTUBHBIMH YMO3aKIIOUCHHUSIMH.

19. OcobeHHOCTH MaTeMaTUYECKOTO JJOKa3aTenbcTBa. CrocoObI 10Ka3aTeNbCTBA.

1. AkcuoMartuyeckoe omnpejelieHne HaTypajibHOro uncia. OnpeneneHue oTpe3ka HaTypajabHOTo
psna. KonnyecTBeHHOE HaTypalbHOE YHMCIIO U €r0 TEOPETHKO-MHOXKECTBEHHBIN cMblcia. HaTypasibHoe
YHCIIO KaK Mepa BEJTUYUHBI.

2. AKCHOMAaTHMYeCKOE OIpENeIeHHUEe CIIOKEHUS HATypalbHBIX YHCEN, €ro TEOPETHUKO-
MHO>KECTBEHHBIN cMbIci. Cl0XKeHNE HATYpaIbHBIX YHUCENT — MEP BEJIHYHMH.

3. CBoiicTBa KOMMYTaTHBHOCTH M AacCCOIIMAaTUBHOCTH CIIOKEHUS HATYpalbHBIX YHCEN, WX
TEOPETUKO-MHOKECTBEHHBIN CMBICI.

4. AxcuomaTHyecKoe OIpeAENIEeHUE YMHOXKEHHS HaTypaJlbHbIX UHCEN, €ro TEOPETUKO-
MHO>KE€CTBEHHBIN CMBICI. Y MHOXXEHHE HATypaIbHBIX YHCEN — MEp BEIHYHH.

5. CBoiicTBa KOMMYTAaTHBHOCTH W AaCCOLMAaTUBHOCTU YMHOXKEHHUS HATypalbHBIX YHCEN, HX
TEOPETUKO-MHOKECTBEHHBIN CMBICI.

6. CBOHCTBO AMCTPUOYTUBHOCTH YMHOKECHHUSI OTHOCUTEIIEHO CIOKEHHUS HATYPAIbHBIX YHCEI, €TO
TEOPETUKO-MHOKECTBEHHBIN CMBICI.

7. OrmpeneneHue OTHOIICHHUS «MEHbBIIE» uepe3 ciokeHue Ha MHoxecTtBe N. Teoperuxo-
MHO>KE€CTBEHHBIH CMBICIT OTHOIICHUS «MEHBIIIE.

8. Ompenenenue BBHIYUTAHUS KaK OIepariii, oOpaTHON CIIOKEHUIO. YCJIOBHE CYIICCTBOBAHHUS
Pa3HOCTH HATYypaJbHBIX 4YHCEN. TeopeTHKO-MHOXECTBEHHBIH CMBICT BBIYMTAHWUS M BBIYUTAHHS
HaTypaJIbHBIX YHCENl — MEp BEJINYHH.

9. IlpaBuna BBIYMTAHUS YHCIA U3 CYMMBI U CYMMBI U3 YHCIA, UX TEOPETUKO-MHOKECTBEHHBIN
CMBICII.

10. OmnpeneneHue eneHUs] Kak ONepalnd, OOpaTHOM YMHOXEHHIO. YCIIOBHE CYIECTBOBAHMS
YaCTHOTO HATypaJlbHbIX 4HCENI. TeOopeTUKO-MHOXKECTBEHHBIH CMbICA JeieHus. CMbICH JeNeHus
HATypaJIbHBIX YUCEN — Mep BETNYHH.

11. TlpaBuna neneHus CyMMBbI, Pa3HOCTH U ITpou3BeeHHs Ha yncio (Ha MHoxkecTBe N). Teoperuko-
MHOKECTBEHHBII CMBICT ITPABUIIA JICIIEHHSI CyMMBbI Ha YUCIIO.

12. Omnpenenenue Hymns. [IpaBuna neiicTBuii ¢ HyneM (Ha MHOXKECTBE IIEJIBIX HEOTPULIATEIbHBIX
yucen). Teopema 0 HEBO3MOKHOCTH JI€JIEHUS HA HYJIb.

13. OmnpeneneHne neeHUS] C OCTATKOM Ha MHOXKECTBE IIENIBIX HEOTPUIATEIBHBIX YHUCEN, €T0
TEOPETUKO-MHOKECTBEHHBIN CMBICI.

14. 3anuce HaTypalbHBIX YHCET B JIECATUYHON CHUCTEME CUHCIIECHUS. AJTOPUTMBI CIOXKEHHS U
BBIYUTAHUS.

15. AuropuTMbl YMHOXXEHHUS U JI€J€HMS HATypaJbHBIX YHCET B JECATHYHOM cucteme
CUHCIICHUS.

16. Tlo3unuMoHHBIE W HEMO3WUIIMOHHBIE CHUCTEMBI CUMCIEHUS. [lO3WIIMOHHBIE CHUCTEMBI
CUMCIICHHUSI, OTJIMYHbIE OT JECATUYHOM; AEMCTBUS HAJ YUCIIaMU B TAKUX CUCTEMaXx.

17. OrtHoueHue 1eTMMOCTH Ha MHOKECTBE HATYpaJIbHBIX Uucell. JlenMMoCTh CyMMBI, pa3HOCTH,
npousseneHus. llpusnaku nenumocty Ha 2, 3, 4, 5 1 9 B JECATUYHON CHUCTEME CUMCIICHHUS.

18. Ompenenenne apodbu u paBeHCTBa JpoOedi. OcHOBHOE CBOWMCTBO npoOw. Hecokparmmas
npoOb. IloHsATHE MONOXUTENBHOTO palroHaTbHOrO yHcha. OrnpeneneHue OTHOLICHHS «MEHbIIEe» Ha
MHO’KECTBE TOJIOKUTENbHBIX pallMOHANbHBIX 4Hcel. Pa3nuuHble crnocoObl cpaBHEHUS MOJOKUTEIbHBIX
paIoHaIbHBIX YUCEIL.

19. Onpenenenue cymMMbl U TNPOU3BEACHUS IOJOXKUTENbHBIX PALMOHAIBHBIX  YHCEN.
KoMMyTaTHBHOCTH U aCCOIMATUBHOCTD CIOKEHUSI (YMHOXKEHHS) MOJOKUTEIbHBIX PAllMOHATBHBIX YHCEIL.
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20. OnmnpeneneHre BBIYMTAHUSA U JIEJICHHS TOJOKUTENBHBIX pAlMOHAJIBHBIX 4YHCET. Y CIIOBHE
CYIIECTBOBAHHS PA3HOCTH TAKUX YHCEI.

21. Omnpenenenue necaTuaHor apodu. Teopema 0 BO3MOKHOCTH 3aIMMCH OOBIKHOBEHHOH IpoOH
B BHJE JACCATHYHOW. Teopema O MPEICTaBICHUM IOJIOXKHUTEILHOTO PAlMOHAILHOTO YHCIA B BHJE
OCCKOHEYHOM MEePUOAMICCKON IECATUYHOM APOOH.

22. MHOXECTBO TOJIOKHUTEIBHBIX PAlMOHANBHBIX YHCET KaK pACHIMPEHHe MHOXKECTBA
HaTypasbHbIX YHcesl. CBOMCTBAa MHOKECTBA MOJOKUTEIbHBIX PaIlMOHATBHBIX 4HceNl (OeCKOHEYHOCTD,
YHOPSI0YEHHOCTb, IJIOTHOCTD)

23. CymecTBOBaHUE 4YHUCEN, OTIUYHBIX OT pAalMOHAIbHBIX. MHOXECTBO MOJIOKHUTEIbHBIX
NEHCTBUTENBHBIX YHCEJ W €ero cBoicTBa (OECKOHEYHOCTh, YHOPSAOYEHHOCTh, IUJIOTHOCTb,
HEIPEPBIBHOCTH).

24. OcHOBHbIE MpaBUjIa PEIICHUs JTUHEHHBIX YPaBHEHU U HEPABEHCTB

1. TlonsiTue TEOMETPUYECKOrO TeNa, IMOBEPXHOCTHU, TOYKH. BBIMYKJIbIE W HEBBITYKIIBIE
reoMeTpuyeckre QUryphl.

2. Ompepnenenue oTpe3ka, Jiyda, yria. Pasnudaasie BUABI YIIIOB, X OTPEICIICHUS.

3. Ompenenenue IoMaHOW U MHOTOYTOJIbHUKA. [IpaBUIbHBIE MHOTOYTOJILHUKH.

4. Onmnpenenenue TpeyroiapbHuka. Kiaccmpukanus TPEyroJbHUKOB [0 CTOPOHAM W YTJIAM.
CBoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHHUKA (OHO CBOMCTBO — C JOKA3aTEIbCTBOM).

5. OmpeneneHue YETHIPEXYrOJbHUKA. BBIMYKIbIE H  HEBBINYKIBIC  YETHIPEXYTOJIHHUKH.
Knaccudukanus 4etpipexyroibHUKOB. OnpeeneHne Tparneluru, ee CBONCTRA.

6. Ompenenenue mapamwienorpaMMa, €ro CBOWCTBA U TIPU3HAKHY.

7. Omnpegnenenue pomda, €ro CBOWCTBA U MPU3HAKHU.

8. IlpsmoyromsHUK 1 KBaapar. OnpeneneHus, CBOMNCTBA U MPU3HAKH.

9. Ompegenenue OKpyx HOcTH U Kpyra. llocTpoeHue MpaBWIBHOTO  TPEYrOJbHUKA,
YEeTHIPEXyroJIbHUKA U IIECTUYTOJIbHUKA, BIIMCAHHOTO B OKPY>KHOCTb.

10. Dransl peuieHus 3a7a4d Ha TMOCTPOEHUE C MOMOIIBIO LUPKYIS U JIMHEUKH. DIeMEHTapHbIe
3a/1auu Ha ocTpoeHue (2 — 3 nmpumepa).

11. Tlousarue nmpeoOpa3oBaHUs MIOCKOCTH. [IBukeHHs U ux cBoiicTBa. OnpenencHue paBeHCTBA
¢uryp.

12. Cummetrpust oTHocuTenbHO mpsamoi. I[locTpoeHue QUrypbl, CHUMMETPHUYHON TaHHOM
OTHOCHUTEIILHO MPsMOi. OCH CHMMETPHUU MPSIMOYTOJILHUKA U KBaJIpaTta.

13. TloBopoT BOKpyr Touku Ha AaHHBIM yrou. IloctpoeHue oOpasza (urypsl mpu MoOBOPOTE.
[eHnTpanbHas cuMMeTpus.

14. MHororpanHuKH. BeIykiple MHOTOTpaHHUKU. Teopema Diijepa 0 COOTHOLIEHUH BEpILUH,
pebep ¥ rpaHeld BBITYKIIOTO MHOTOTPaHHUKA.

15. TIlpaBunbHbie MHOTOrpaHHUKH. CyIIIECTBOBaHHE TOJBKO TIISITH BHUJAOB TPaBUJIBHBIX
MHOTOTPaHHHUKOB.

16. HM3o0pakeHne TeoMEeTPUUYECKUX TeJ Ha MIIOCKOCTH MPH MapaieIbHOM MPOSKTUPOBAHHH.

17. TIpsMoOyroibHBIM TapajuIeJIeHUIe U MpaBWIbHAS THUpaMua (onpeaeiicHue, H300paxeHue
Ha TUIOCKOCTH, Pa3BEPTKa).

18. TwmHap u KoHYC (OmpeeeHre, N300paKeHHe Ha TUIOCKOCTH, Pa3BEPTKa).

19. Omnpenenenue AMWHBI OTpe3ka. M3MmepeHuwe IIMHBI OTpe3ka. XapaKTepUCTHKAa YHCIA,
MOJTy94aeMOT0 IPY U3MEPESHHH JUTHHBI OTPE3Ka.

20. Onmnpenenenue tuiomanu Gurypsl. M3mepenue miomanu GUrypbl. XapakTepuCcTUKa YHCIA,
MOJTy9aeMOT0 IPU U3MEPESHHH IIIomaau Gurypsl. Mi3MepeHue miomanan GUrypsl ¢ TOMOIIBIO TTAICTKH.

21. Teopema 0 BBIYUCICHUU TUIOMIAIA IPSIMOYTOJILHUKA (C JOKA3aTEIbCTBOM).

22. Teopema 0 BBIYUCIICHUH TUTOMIAIN TTapauiesiorpaMma (C JI0Ka3aTeIbCTBOM).

23. PaBHOBENHMKHE M PAaBHOCOCTABICHHBIE MHOTOYTOJILHUKH.

[TonsTHe MpeoOpa3oBaHMs MIIOCKOCTH.

Omnpenenenre KOMIO3UIMH MPeoOpa30BaHMi MIOCKOCTH M CBOMCTBA 3TOM OIMEpaIlHH.
Onpenenenne IBUKEHUS TIIOCKOCTH U €r0 CBOMCTBA.

[IpeobpazoBaHue 0CEBOI CUMMETPUU U €TO CBONCTBA.

[IpeobOpazoBanue MOBOPOTA BOKPYT TAHHOW TOYKH U €T0 CBOMCTBA.

[IpeobpazoBaHue mapauIeNLHOTO MEPEHOCA U €T0 CBOMCTBA.

oakrwnE
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7. TloHsTHE CUMMETPUU TEOMETPUIECKOMN (PUTYPHI.

Baok B - OuneHouHble cpeacTBa AJsi IHATHOCTUPOBAHHUA C(POPMHMPOBAHHOCTH YPOBHS
KOMIIETEHIUI — KyMeThb»

B.0 Bapuantbl 3agaHMi HAa BbINOJHEHHE KOHTPOJBbHBLIX PadoT IMpeacTaBjeHbl B
MeTOAHYEeCKUX YKa3aHUsX.

OuneHouHbIEe cpeACTBA ISl IMATHOCTHPOBaHNS ¢(OPMUPOBAHHOCTH YPOBHSI KOMIIETeHIIUHA —
«YMeTb»

IIpakTuyeckas padora

1. «Bnumm Ha3BaHUs TpeyroiabHUKOB ¢ BepiuHoi C (puc. 1). Haiian nepumeTp Kaxaoro U3 HUX

u iepuMetp npsmoyroiasHuka ABCD»
1) BeimotHUTE 3TO 3a/1aHKE.

B C 2) Bepuo nu, uto tpeyroiasaukua ABC u ACD
paBHbBI?
3) Ioctpoiite ymMo3aKitou€HuUE, TOKa3bIBAIOLIEE,
YTO TpeyroJbHUK 4BC — IpSAMOYTOJIbHBIMN.

A D
Puc. 1

2. «3meps croponsl npsimoyroiabHuka ABCD (puc. 2) m HauepTH Takoil e MPsSMOYTOJbHHK.
ITpoenu orpesku AC u BD. Ounu pasusl. [IpoBeps 310»
1) BeimonHuTe 3TO 3a/1aHNE U OMUIINTE MTPOLIECC
B MOCTPOCHUS MIPSIMOYTOJIbHHUKA, PABHOTO
npssmoyronbHuKy ABCD.
2) HazoBute cBOMCTBA MPSIMOYTOJIbHUKA,
C KOTOPBIMH BBI ITOJI30BAIUCH TIPU TIOCTPOCHUHT
PSMOYTOJIbHUKA, PABHOTO MPSIMOYTOJIbHUKY
ABCD.
3) Kak M0OXHO poBEpUTh PaBEHCTBO OTPE3KOB
AC u BD?
4) lokaxwure, 4yTO B JIIOOOM IPSIMOYTOJIbHUKE
JIMarOHaJIA PaBHEI.

A

D
Puc. 2

3. «Haueptu oTpe3ku, Kak nokazaHo Ha yeptexe (puc. 3). CoeAuHHN TOUKH TaK, YTOObI MOTYUHIICS
4eTbIpexyrojapHuk. [IpoBeps, kBagpar im to. Hailnu ero nepumerp»
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1) BeimonauTe 3a1aHUE M O0BACHUTE, KAKUMU

B
IIPU3HAKaMU KBaJ(paTa Bbl BOCIIOJIb30BAJIUCH IIPU
3TOM.

Y C 2) Kak HaiiTu nepumerp KBaz[pa:Ta? Kaxkon

HOJYYUIIM Pe3yibTaT - TOYHbIN UM
PpUOIVKEHHBIN?

D

Puc. 3

4. «PaccmoTpu uepTex (puc. 4) U HaUEPTH B TETpaaU KBaJapaT, IMaroHaiab KOTOPOro paBHa 6 cM.
ITpoBenn OKpY>KHOCTH TaK, 4YTOOBI OHA MPOILLJIA Yepe3 BCE BEPILMHBI KBapaTa

1) BrinonnuTte 3ajanue 1 00bACHUTE, KaKue
CBOICTBa KBaJipaTa U OKPY>KHOCTHU BbI
UCIIOJIb30BAJIM [P ITOM.

2) MosxeTe 11 BbI B 3TOT KBaJipaT BIHUCATh
okpyxHocTh? Kakum Oynet ee paaunyc?

Puc. 4

5. «BpInuim Ha3BaHUS BCEX MHOTOYTOJILHUKOB, KOTOpbIe MaHbl Ha udeptexe (puc. 5). Haiiau
Cpelu 3TUX (UTYp NPSIMOYTOJIBHUK U Y3HAl €ro nepumeTp

1) BeimoauTe 3a7a0ue U 00BACHUTE, TIO KAKUM
B MpU3HAKaM Bbl OyJIeTe UCKaTh CPEAH

MHOTOYTOJIbHUKOB MPSAMOYTOJIHHUK.

2) EcTb u Ha TaHHOM YepTexe

PaBHOCOCTaBJICHHbIE PUTYPHI?

A D M

Puc. 5

6. « Ha pucynke (puc. 6) n300pa>keHsl (pUTypbl, KOTOPHIE TIPH HAJIOKEHUU HE COBMaayT. Jlokaxw,

4TO UX IUIOMAA PABHBD)
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1) BeimorauTe 3a1aHME U OOBSCHUTE, KaKOE
YTBEPIKICHHE SBJISIETCS 0000IEHNEM JaHHOTO
3aganus’?

2) Moskere J1i Bbl HAYEPTUTH JBa HEPABHBIX
IPSIMOYTOJIbHUKA TaK, YTOOBI X IUIOLIAAN
ObUIN paBHBI?

Puc. 6

Bpewms Ha BeinonHeHue: 45 MuH.

Kpurepum oueHuBanus

«oTIyHOY - 85%-100% npaBUIBHBIX OTBETOB,

«xoporio»- 65%-85% npaBUIbHBIX OTBETOB,
«ynoBIeTBOpUTEIbHON- 50%-65% npaBUIBHBIX OTBETOB,
«HEYIOBJIETBOPUTEIILHO»- MeHee 50% MpaBUIIbHBIX OTBETOB

IIpakTnyeckas padora no reme: J[eKapToBO NPOU3BEACHUE MHOKECTB.

Bapuasnr 1.

1. M306pa3uTe Ha KOOPAMHATHOMN IIOCKOCTH 3JIEMEHTHI JIeKapTOBa MIPOU3BEICHUS MHOXKECTB X X
YuVx X, ecm: a). X={-1,0, 1,2}, V={2,3,4}; 06). X=R, Y={3,5,6}; B). X=[-3:4], Y =(-2; 2).

JeJIMMOCTh CyMMBbI, Pa3HOCTH U MTPOU3BeIeHUSI.

Bapuanrt 1.

OObsicHuTe, moueMy 4uciio 12 siBnsiercs aenuteneM uncia 60 u He sBisercs aenuteneM yucia 70.
[TocTpoiite rpad OTHOIICHHS «OBITh JEIUTEIEM AAHHOTO YHCIIAy, 3aJaHHOTO Ha MHOKecTBe X={6, 12,
18, 24, 30, 36}. Kak orpaskeHbl Ha 3TOM rpade CBOWCTBA JAaHHOT'O OTHOIICHHS? 3alUIINTE MHOKECTBO
Jenutenei uucaa 14. M3BectHo, uTto ymcio 18 sgBmsgercs aenuTenaeM uucia 54, a yuciao 54 — nmenw.
JHokaxure, yto yncio 18 — nenurens yucia 216, He BHINONHSAA AeneHus. [lokaXkuTe Wil OonpoBEprHUTE
yTBepKJIeHue: Eciu cyMMa JBYX CllaraéMbIX JIETUTCS Ha HEKOTOPOE YHUCIIO0, TO U KaXKJOE ClIaraeMoe
JIEJTUTCS Ha 3TO YHCIIO.

I[Ipu3naku neaumocTu Ha 2, 3,5, 4,9, 11.

Bapuantl

1 Bemmumute u3 psana uucen 504, 1284, 8910, 579,4375, 4619725 te, koTopsie AensTcs Ha S U 3.
Hemurcst ma yucno 15-1013+3 va 9. OTBeT 0O0OCHYHTE.

2 He BBINOIHSS IEHCTBUS, YCTAHOBUTE, IETTUTCS JIU BhIpAKEHUE:
(281-24+71) na3 (284 + 1441 +113) a4 (1360 + 172 —42) va 58157435 na 11

3Jlokaxkute mpU3HaK aAeauMOCTH Ha 5. Mcnonb3ys npusHak aenumoctd [lackans, qokaxuTe Win
onpoBepruute, yrto 6417 nenutrcs Ha 3. Beimonnute nenenne ¢ ocrarkom 118:23, 58:7, 368:5 u
OTIPENIeTTUTE ( U T.

HOK u HO/I HatypaabHBbIX YuceJl.

Bapmuanr 1.

1. Janasl uncna 134 u 330. 3anuimure: MHOXKECTBO AcenuTeneil uncia 134; MHOXKECTBO JeIUuTenei
yuciaa 330; MHOXKECTBO OOIIMX JEIUTENICH JaHHBIX YUCET;

2 Haitnure HOJl u HOK uuncen 3672 u 4446, npeactaBuB UX B KaHOHUYECKOM Pa3IOKEHUH.
Haitnure ¢ momomnisto anroputma EBknuna HOJI uucen 276 u 230. Halinute uncna, eciu U3BECTHO, UTO

HO/I(a, b) =5, HOK(a, b) = 105.

Ci10:xeHHe U BBIYMTAHUE MOJI0KUTEIBHBIX PAMOHAIBHBIX YHCel.
BapuanTt Ne 1
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1 CpaBnaute npobu: 1/2 u 1/3; 13/24n 17/36. 3anumure ApoOH B MOpPSAKE BO3pacTaHus:3/4;
7/8; Va; 2/5; 1/20. Habigute npoOb, KoTOpas O0bIlIe OJHON U3 JAHHBIX APOOCH W MEHbIIE Apyrou: 5/6 u
2/3. Beruucnure: a) 2/3 + 3/5; 6) 3/625 +2/75; B) 31/80 + (3/16 +39/80); r) %2 - Ya 1) 7/10 — 3/5.
HaiinuTe HEM3BECTHOE YKCIIO X:

a)x + 1/8 =5/24

B)4/5-x=1/6

2 3a 2 yaca TypucT mpomien 2/3 HamedeHHOro myTH. [Ipuuem 3a mepBbId 4Yac OH MpPOIIENT
3/10 mytu. Kakyro 9acTh myTH TypHCT IPOIIENT 32 BTOPOii yac?

YMHoO:KeHHe U [IeJIeHH e T0JI0KUTEIbHbIX PAIIHOHAIBHBIX YHCEJI.
Bapuant Nel
1 Beruucnure:

a) 2(1_ﬂj+£*§ 6) Z E+E*E;B) (7£*§j+33;

5\6 7) 12 7 9 14 15 5 2 5 13
6 3 1 2 .3

8——12—, —*52.6>

N8y #la1gi N 47370y

2 PemmTe ypaBHEHHME, WCIOJIB3YS 3aBUCUMOCTh MEXIYy KOMIIOHEHTaMH U pPE3yJIbTaTaMu
JIEHCTBUIA:

1. 5*(§x—20]:8 2.(102+xj+1£:91
4 5 7 3

JlelicTBHS ¢ 1eCATUHYHBIMHU APOOAMMU.

Bapuant Nel

1 BeimmosiauTe AeHCTBUS:

a)16,28 + 5,395 - 1,18 - 4,305; 6) 4,756 - (2,395 - 1,244); B) 3,32-0,101; 1)0,999-0,372;

2 4
n) 12:0,04; ¢)7,05:1,4; x)(1,545:1,5-1) - 25 +0,5 g

Oo0pamenne 00OLIKHOBEHHOH IpO0M B /1eCAITUYHYIO, NEPHOAUYECKOI 1eCATUYHOI podu B
O00BIKHOBEHHYIO.
BapuanTt Nel
1 Paznoxute 0OBIKHOBEHHBIE JPOOU B 1€CATHUHBIE pasTHHEIMH croco0amu:
5 3 48 3

-

1. 2. 16 3. 13 4. 2000

2 Cnenyromue nepruoanyeckue Ipodu npecTaBbTe B BUJE OOBIKHOBEHHOM qpodu:
1. 0,(3) = 2. 1,12(3) = 3. 3,4(32) =

Hrorosasi npakTtuveckas padora no reMe «MHOKeCTBO PAallHOHAJILHBIX YHCEJD).

e 121

Hpe,Z[CTaBI/ITB B BHJI€ CMEIIaHHOM nepno;u/lqecxon JIECATUYHOM ,Z[p06I/I YHUCJII0 27— 4—

101 675

[IpeacTaBuTh CMENIaHHYIO JECATUYHYIO TEPHOIUYECKYIO IPOOh B BHJE HECOKPATHUMOTO OTHOIICHUS
IBYX HaTypalbHbIX yucen: 19,7(612), 12,233(37). Haiitu nqiuHy nepuoaa NepHOANYECKUX JECITHUYHBIX

83, 7 .
npo0el, B KOTOPBIEC pa3iararoTcsl CIeAyIOIMne OOBIKHOBEHHBIE JIPOOH: E — . BemmonHuTh nercTBus

HaJ epuoaudeckumu apoosmu: 16,11(6) + 8,286(7).

IIpakTnyeckasi pabora MHOKeCTBA U ONlEPANNH HAJl HUMHU
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1 Jloka3aTh paBEHCTBO MHOKECTB:

(A\BNC=(A\C)\B\C)(A\B)UB\C)U(C\A)UANBNC)=AUBUCA\(BUCQ)
=(A\B)\CAUB\C)=(AUB)\CA\(BUC)=(AUC)\BA\(BUC)=(A\B) N (A\C) (AU B)\
C=(A\C)u B\O)

2 JlokazaTh BKIIIOUCHHE:

A\Bc (A\B)UB\C)(B\C)\(B\A)c AAC(ANC)uBND)c(AuB)N(CuD)

3 YkaxuTe XapakTepuCTUYECKOE CBOMCTBO 3JIEMEHTOB MHOXKECTBA:

X=A\(B U C), ecmu A={x]x € R, x >0}, B={x|x €R, 17 <x <25}, C{x|xE R, x >23}

4 W3BectHo, uto mMHOXkectBa A, B m C mepecekarorcs. M300pa3sute ¢ MOMOIIBIO AWarpamm
Olinepa-BeHnHa MHOXecCTBa:

(A'\B)Y"\C'(AA\B)\C'(A"\B)NC'(A'\BHYUC'(A\B)NC'(A\B)UC'(ANB)\C'(A'U
BY\C'(ANB)\C'(AuB)\C"

5 N3o0pa3ute Ha KOOPJIMHATHOHN TUIOCKOCTH JCKAPTOBBI MIPOM3BEACHHUS MHOKECTB XXY M Y XX,
ecmn: X ={x|x ER,-4<x<5},Y={X][YER,Y<3}

HpaKTI/I‘{eCKaﬂ paﬁoTa Boicka3bpIBaHUA U NMpeaAnKaTbI

1 CoctaBbTe TaOJIMUIy UCTUHHOCTH:

A>BvCAd A2BoC Ao B A-
cA4Ad=> BvC Ao BvC A>BAC AvBo AvB AvB>CvB AAC>BvC
AAB>CvA

2 Ha muoxectBe X = {X|x € N, 1 <x <20} 3agansl npeaukatsl: A(x):"x M 5", B(x):"x — mpoctoe
AX)vB=C(x)

gpcno", C(x): "x +3". HaiiauTe MHOkECTBO MCTMHHOCTH HpEIMKATA 1 u300paszure

€ro ¢ IOMOIIBIO0 Iuarpamm Dinepa-BeHHa.
IIpakTuyeckass pa6ora OTHOLICHUS M COOTBETCTBHUSA

1 Jlanbr mHOXKecTBa X=1{2,3,4,5,6,7,8,9} u Y={4,5,6,7,8,9,10,11}.CooTBeTcTBHE R Mexay snemeHTaMu
3TuX MHO)kecTB R: "X MeHbmie y B 2 paza" x € X, y € Y. Ykaxure Bce mapbl, HaXOASAIIMECS B JAHHOM
COOTBETCTBHUH; MOCTPOITE €ro rpad u rpaduk; yKaKuTe 00JIacTh ONMPEAeTeHUs U MHOXKECTBO 3HAYCHUI
COOTBETCTBHS; C(HOPMYIHUPYHTE COOTBETCTBHE OOpAaTHOE M MPOTUBOMOJIOKHOE JTaHHOMY; MOCTPOITE HX
rpadsl 1 rpaduxy.

2 BMecTto MHOrOTOYMsSI BCTaBbTE€ OIMH U3 TEPMHUHOB: «HEOOXOIAMMO», <«IOCTaTOUYHO,
«HEOO0XO0JIMMO U JOCTATOYHO.

«/1nst TOrO, 9TOOBI CyMMa IBYX MOJIOKUTETBHBIX cllaraeMbIX Oblia MeHbIe 40, ..., 9TO0BI XOTs ObI
OJIHO MX cJIaraeMbIX ObLIO MeHbIie 20).

IIpakTuyeckas padora JieMeHTbI TEOPHH BEPOATHOCTE

1 Jletn B 3 Kkiacce KOJUIEKIIMOHUPYIOT MapKH, MOHETHI W OTKpPHITKH. M3 40 ydamuxcs kiacca MapKd
KOJUIEKIIMOHUPYIOT 15 ydammxcs, MOHETHl — 17, OTKPBITKM — 5, MOHETBI U OTKPBITKM — 9. 3 yueHHKa
KOJUIEKIMOHUPYIOT MAapKH, MOHETbl M OTKPBITKM. ECTh 1M B KjJacce YYEHUKH, KOTOpbIE
KOJUIEKIIMOHUPOBAaHUEM HE 3aHUMArOTCs? CKOJIBKO ydaluxcsl Kiacca KOJUIEKIMOHUPYIOT Mapku? Tosbko
OTKPBITKA?

2 B smuke umeetcst 12 nmeraneit, U3 KOTOPBIX S AeTaniel HecTaHAapTHBHIX. COOPIIMK Hayaady U3BJICKAET
u3 smuka 4 netanu. KakoBa BEpOsSTHOCTH TOTO, YTO OHM OYIyT CTaHAApTHBI?

3 UYacruma mpojieTaeT MHMO TpPEX CUCTYHMKOB, NMPUYEM OHA MOJXKET TIONACTh B KKIBIM W3 HHX C
BepositHOocTh 0,3; 0,3; 0,4. B cBOlO ouepe/p, €ciau yacTUlla MOMaiaeT B MEPBbI U3 CYETUUKOB, TO OHA
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peructpupyercsi ¢ BepoaTHocThIo 0,6, BO BTOpo# ¢ BeposiTHOCTHIO 0,5, U B TpeTuid ¢ BepoaTHOCThIO 0,55.
HaiiTi BeposiTHOCTH TOTO, YTO YacTUIAa OYAET 3apEeruCcCTPUPOBAHA.

4 BcxoxecTb ceMsH HEKOTOporo pactenust coctaBisitoT 90 %. KakoBa BepOSTHOCTb TOTO, UTO U3 MATH
MOCESTHHBIX CEMSTH B30W/ICT HE MEHEE YEThIPEX.

5 B rpynne u3 18 cTymeHTOB umeeTcss S OTIIMUYHUKOB. BwiOuparoTcs Haymauy Tpu cTyzaeHTa. Kakosa
BEPOSITHOCTH, UTO BCE OHU OTIUYHHUKHU.

6 Jlna mpuema 3auvera mpenogaBaTenb 3arotoBua 50 3amad; 20 3amau mo auddepeHnranrbHOMY
ucuucienuto, 30 - mo wuHTEerpanbHomy. s cmaym 3ayeta CTYAEHT JOJKEH pEIIUTh IEPBYIO Ke
JocTaBUIylOCs Hayraj 3ajady. KakoBa BeposiTHOCTD JUIsl CTYJIEHTA ClIaTh 3a4eT, €CIM OH yMeeT peuaTh 18
3ana4 1o auddepeHmatbHOMy HCYUCICHUIO U 15 3a1a4 110 HHTErPATbHOMY MCYHCIICHUIO.

7 B smmke 100 si6nok. M3 vux 10 mopaxkeHna Oone3Hbl0 B CKpbITO ¢opme. [lociaenoBarenbHo 6e3
BO3BpAICHHUS JIOCTAIOT TATh s1010K. KakoBa BEpOSITHOCTH TOTO, YTO 3JIOPOBBIMH OyIyT He MeHee 4
SI0JIOK.

IIpakTHyeckas padora JiieMeHThI aJaredpbl (Teopus Yuces)
1 BeruucauTs:

'/ \I -)
2 4
|45-1--675]- -  1_.022:03-0.96
\ 3 ] 3 Iy -
(-1 B e (P 5 3)
33034552 ]:25  [02- 16
J S \ 40 /
2 Ucronb3ys 3aBUCUMOCTb MEKIY PE3ylbTaTOM M KOMIIOHEHTAMH AeHCTBHM, Haiith x. Cuenarb
TIPOBEPKY.
oA [EA A8 a] o
— |22 x+d4=]:21= =12 =5
13 .\ 4 %) 7 8 S
3 YIpoCTHTh BBIpAXKEHHUE:
{ a-s 1 _16-0): \|_ a-e
\a+as a-s& a+s | a +as

4 Peminth ypaBHEHHE:
6 5-2x 6(2x-3)
= + —
x=1 x-7 x -8x+7

1+

5 Pemutsb CUCTCMY ypaBHeHI/Iﬁ METOAOM IMOACTAHOBKHM W MCTOA0M am“e6pa1/1qe01<or0 CJIOKCHUA:

2x+5y=-7
B3x-y=13

]
J
A
!

6 Pemnts cucreMy HEpaBEHCTB:
[6x* =3x+1>0

J

\:"4x— 120

7 Haiiti o0macth onpeaeneHus QyHKIUu:

= ,)'l x=2)2x+53)
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8 Pemure 3amauy apuMeTHUIECKUM U areOpandecKuM Croco0aMu:

B 1pex mexax 3aBogma paboraer 2740 uenoBek. Bo BTopoMm 1mexe pabortaer Ha 140 uenoBek
OoJpllle, YeM B MEPBOM, a B TpPEeTheM Iiexe — B 1,2 pasza Oosbie, 4eM BO BTOpOM. CKOJIBKO YEIOBEK
paboTaer B KaKJI0M 1exe?

HpaKTH‘leCKaH pa60Ta AKcHuoMaTn4eckoe onpeacjJcHue HAaTYPaJbHBIX YUCE

1 Ucnonb3ys akcHOMaTHYECKOE OIIPEIETIEHUE CII0KEHUS U YMHOKEHUS, HAlIUTe 3HaUEHHUE BbIPAXKCHUI:
2+3; 5*4.

2. Beruucnute panroHaIbHBIM CIIOCOOOM 3HaU€HHUE BBIPAXKEHUS, YKQXKUTE BCE CIIy4an UCIOJIb30BaHUS
3aKOHOB CJIOKEHMSI U YMHOXKEHHUS LIEJIbIX HEOTPULIATEIbHBIX YUCEIL:

37+13+86; 125*6*8*25; 4523+(3788+1477);

3 JIOKa)XHTe, YTO IS JIF0OOr0 HATYPAILHOIO N KCTHHHO PaBEHCTBO:
g i » Mn+iln+2) o s s sy mM2n+102n-1)
" +2°+...+n S TR F+3+5" +...+2n-1°)= -
3

4. Pemmth 33724y U1 000OCHOBATH BHIOOP JACHCTBUS, UCIIOJIb3YS TEOPETHUKO-MHOKECTBEHHYIO
TEPMHUHOJIOTHIO:

1. B me6enbHbIil Marazus npuse3ian S00 KHUKHBIX MO10K. 30 mokynaTenel Kynuwiy 1o 4 nojaku U
20 nokynareneit no § nosiok. CKOJIBKO MOJOK OCTAIOCH?
5 Jlokaxkure, UCIOIb3Ys TEOPETUKO-MHOKECTBEHHBIE ONPEAEIIEHUs, UTO:

20-9=11, 11-3=33, 15+7=22,36:9=4; 6+3=9, 17-8=9,
6. Pemure 3amauy:

1. Cymma nudp nBy3HauHoro uncia paBHa 12. Uucno, 3anucannoe TeMu xe nudpamu, HO B
4

00paTHOM MOPSJIKE, COCTABISET 7 mexonmoro uncna. Haift 31 uncia.

7 Ha npumepe clioKeHUsl YUCEN MOKAKUTE, KAKUE TEOPETUUECKHUE MOJI0KEHHUS JIEKAT B OCHOBE
IrOpUTMa CII0KEHUSI MHOTO3HAYHBIX YHCETT:

3457 u798;

8 Ha mpumepe Beruntanus uncen 1726 u 2215 nokaxxure, Kakue TEOPETUUECKUE TTOT0KECHHS
JIeXKaT B OCHOBE aJITOPUTMA BBIYMTAHUS MHOTO3HAUHBIX uncen: 979 u 2221;

9 3anuuuTe B MOpsAKE BO3pAaCcTaHUs yucia:

5136, 26547, 258 1449, 11112, 123.

10. BBIIOJIHUTH CIIOKEHHE, BBIYUTAHWE, YMHOXKEHUE U JICTICHUE CIICTYIOIINX YUCET:

8549 u 2123 B ceMepUUHOIl CUCTEME CUUCIICHHUS;

11 Pemnre 3apauy:

Yucna a u b npu genenun Ha 15 qaroT oquHAKOBBIE OCTATKH, paBHBIE 8. Kakoii ocTaTok mpu
JeJIEHUH Ha 15 mact ux cymma, pa3HOCTh, IPOHU3BEICHUE?

. (n'=Tn+6):6
12 Vcnonb3yst MeTOT MATEMaTHYECKON MHTYKIIMH, JI0Ka3aTh, YTO

13. Haiitu HOK u HOJI (1By™Mst criocoGamu) 4ucent:
192 1 1620

13 Cpenu naHHBIX 9Mceln HaiiTw pocthie: 372, 381, 425, 113, 549, 341 257, 385, 428, 143, 117, 451
457, 284, 357, 119, 187, 341 745, 452, 627, 221, 209 341, 256, 417, 223, 345 143, 425, 819, 227, 423
781, 258, 425, 231, 117 561, 736, 441, 265, 119 785, 891, 342, 219, 223

Tx4i36

15 Haiitu Bce umcia Buaa:

IIpakTuyeckas pa6ora MHOKeCTBO PAIlHOHAIBLHBIX YHCEJ
17

~

3 5

';6)?11/121

(3]
(W8]

(3]
J

1 YcranoBuTe, paBHBI JI IpOOH: a) 19 4
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3 Bbruucnute 3HaYeHUs CIEAYIOUIMX BbIPAKEHHM, 3aIIMCaB UX B BUJIE HECOKPATUMBIX APOOEii:
17 8 29

. )13 9 51

| R
N7
a) J A 1 J

4. Haiigute HECOKpaTUMYIO Ip00Ob, PABHYIO CIICIYIOIICH:
325 81-2+81-5
a) 2280 . 6) 7-99
5 Crenyromiye 0OOBIKHOBEHHBIE IPOOU 3aMUIIUTE B BUJE NCCATUIHBIX:
229 123
a) 38 . 6) 82

6. Berunciaute 3HaueHUE BBIPAXKEHUS:
6.3 —-5.13 =(0.342 -6.35 + 0,342 -3.65)

6.528 = (0,503 -140 — 26,28 =0.375

7 Jnst Kax0i 6ECKOHEUHOW MePUOIUIECKO qpoOu, HaWJUTe COOTBETCTBYIONIYIO €l HECOKPATUMYIO
OOBIKHOBEHHYIO APOOb:

a) 0,(3)+0,(6); 6) 0,2(028) a) 0,(2)+0,(1); 6) 0,3(235)

Bpewms Ha BeinosiHeHuE: 45 MUH.

Kpurepun onenuBanus

«OTJIMYHOY - BEPHO BhINONHEHO 19-20 3ananui;

«XOPOIIOY - BEPHO BHITIOIHEHO 17-18 3amanuii;

«yJIOBJIETBOPUTEIHLHO» - BEPHO BHIMOIHEHO 15-16 3a1aHus, HO UMEIOTCS HEI0UEThI;
«HEYAOBJIETBOPUTEIILHO» - BEPHO BBINOIHEHO MeHee 14 3aiaHuil.

baok C - OuneHoyHble cpeacTBa JJsi JHATHOCTHPOBAHMSA C(POPMHPOBAHHOCTH YPOBHSH
KOMIIeTeHIU — «BJIaJeTh»

3agaHus K KOHTPOJIbHOH padore Ne 1

3aganue 1

la. ®upma umeer 100 npeanpusATHH, MpUYEM Kax10€ NPEANPHUATHE BBITYCKAET XOTsA Obl OJHY
npoaykuuio Buaa A, B, C. [Ipoaykunio Bcex Tpex BUIOB BbIMYCKatOT 10 mpeanpusTvii, IpoayKuuo A u
B — 18 npennpustuii, nponykuuto A u C — 15 npegnpusaruii, npoaykuuto B u C — 21 npeanpusitue.
Uucno mnpeanpusTHii, BBITYCKAOMMX MPOAYKIUIO A pPaBHO YHCIY NPEANPUATHNA, BBITYCKAOIINX
npoaykuvio B m paBHO umciy npeanpuaruid, Belmyckaromux npoaykuuto C. Haiitm ymcimo Bcex
MPEATPUITHIA.

16. IIpu oOcnenoBaHUM pBIHKA CIPOCAa HMHCHEKTOP YyKa3al B OMNPOCHOM JIUCTE CIEAYIOIINe
nanasie. M3 1000 onpomennsix 811 mokymnaror jkeBarenbHyto pe3uky "dupon", 752 — "Opbut" , 418 —
"Ctumopon", 570 — "dupon" u "Opbut", 356 — "dupon" u "Ctumopon", 348 — "Opbut" u "Ctumopon”,
297 — Bce BUIBI XKeBaTeIbHON pe3nHKH. [loka3aTh, YTO HHCIIEKTOP OIIHOCS.

1B. Oka3anocsk, 4To B rpymie TypucToB 15 denoBek ObuH panbiie Bo @paniun, 19 — B Utanum, 8
— B 'epmanun. 9 typuctoB Obut Bo @panruu u B Utamuu, 7 — Bo @pannuu u B ['epmannn, 6 — u B
Wranuu, u B ['epmanun. 4 typrucra O6buIM BO BeeX Tpex crpaHaxX. CKOJIBKO TYpUCTOB OBUIM XOTsl OBI B
OJIHOM U3 TpeX cTpaH?
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3aganue 2

2a. Ynpoctuts: (AUB) U AUB.

26. Yipoctuts: A U(B\ (AUB)).
2. [Tlonb3ysich pPaBHOCHJIBLHBIMU IIPeOOpPA30OBAHMSAMH, YCTAHOBUTb, BEPHO WUIM HEBEPHO
paBenctBo: A \ (BN C)=(A\B)n C?

3aganue 3

3a. SBnsercs mu mHOKecTBO A = {1, 2, 3} moamuoxkectBom mHOxkecTBa B = {{1}, {2, 3}}?

36. IIpunymare npumep MHOXKECTB A, B, C, Tak, 4T0ObI BBIIOJIHIOCH paBeHCcTBO: A U B = C,
puueM A — KOHEUHOE MHOXKECTBO, B U C — CUETHBIE MHOXKECTBA.

3. [IpuBecTH IpUMEPHI MHOXKECTB A M B, 11 KOTOPBIX paBeHcTBO A U B = A4

a) BBIIIOJIHSAETCS; 0) HE BBIIOJIHSETCS.

3aganue 4

4a. Ilpunymats npumep MHOXKECTB A, B, C, KaX10€ U3 KOTOPHIX UMEET MOIIHOCTh KOHTUHYYyMa,
TakK, YTOOBI BBIMOJIHSIOCH paBeHCTBO: A UB = C.

46. HapucoBats quarpammy Dinepa-Benna s mHO)KecTBa AN (B U C).

4p. Hapucosats auarpammy Diinepa-Benna aius muoxectsa A N (B U C).

3aganue 5

5a. DKBUBaTCHTHBI 11 MHOXecTBa A = {X: X* — 8x + 15=0} n B = {2, 3}?

56. ITyctb A — MHOXKECTBO LIETIBIX Uucell, a B — MHOXecTBO ueTHbIX unceln. Kakue u3 cienyronmx
oTHomIeHui cupaseuBel: a) A =B; 6) A ~B; B) A oB;r) A 2B; n) A zB; e) A €B.

5B. HaliTu MOITHOCTE MHOKECTBA TOYEK OKPY>KHOCTH ¢ LieHTpoM B Touke (0, 0) u paguycom 1.

3ananue 6

BMecTo MHOrOTOUMSI TOCTABBTE «H» JINOO «HITH»:

a) SJIEMEHT X MPUHAJUICKHUT 00bEAMHEHUIO MHOXKECTB P 11 Q TOraa u TONBKO TOT/a, KOT/1a OH
MPUHAIIEKUT MHOXKECTBY P ... MHOXKeCTBY Q;

0) 2JIeMEHT X HE MPUHAVISKUT 00bEIMHEHUIO MHOKECTB P 1 Q Tor[ia M TOJBKO TOT/a, KOTr/ia OH
HE NPUHAIEKUT MHOXKECTBY P ... HE IPUHAIJIEKUT MHOXKECTBY Q;

B) 2JIEMEHT X MPHHAUICKHUT TIEPECeUCHNI0 MHOXKeCTB P 1 Q TorJa U TOJBKO TOT/a, KOT/ia OH
MPUHAIIIEKUT MHOXKECTBY P ... MHOXKeCTBY Q;

T) SJIEMEHT X He MPHHAJICKUT TIepecedeHnto MHOXecTB P n Q Toraa u TOJIBKO TOT/a, KOrna
OH He MPHUHAJICKUT MHOXKECTBY P ... HE IPUHAIEKUT MHOXKECTBY Q.

3apanue 7

N300pa3ute Ha KOOPAMHATHON TUIOCKOCTH JIEMEHTHI JIEKapTOBA MPOU3BEICHHS MHOXECTB X 1 Y,
ecmu: X={x/x e Z, -3<x<3} Y={y/yeR,1<y<2}

3aganue 8
3anuiuTe B BUJE PABEHCTBA MPEAJIOKEHUS U MPUBEIUTE NIPUMEP HA KOOPAMHATHOM IIIOCKOCTH

OJIHO pEILICHHE paBEHCTBA: YMCIIO X MEHbIIE Yucia y Ha 4

3aganue 9
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Haitnure 4 x B, AUB, ANB, A\ B, B\ A, ecmu: A={1,2,4,6}; B={6, 16, 26}.

3ananme 10 Ha pucynke crpaBa u3o0pakeHbl Kpyru Jiliiepa, HILTIOCTPUPYIOIINE CIEAYIONIYIO
omnepanuio HaJ MHOXecTBaMu A u B.

a. AUB
0. AUB
B. A\B
r. AAB~A
3agaHus 1191 KOHTPOJIbHOM padoThl Ne 2
3aganme 1

Bap 1 [{nuna orpeska MK paBHa 10 cm. Touka P nexut Ha npsmoi MK, npuueM 4MK = PK. Haiinute
uiiHy otpeska MP. CKonbKO pelieHnid uMeeT 3a1aqa?

Bap 2 Touxa M nenut otpe3ok AB nnuHoi 12 cMm Ha JBa 0Tpe3Ka Tak, YTO JJIMHA OJTHOTO U3 HUX B 3 paza
Oobie AuHbI apyroro. Haitaure qiuny otpeskoB AM u BM.

3ananne 2
Bap 1 B tpeyronsauke ABC yron 4 paseH 56°, yron B paseH 88°. BoicoTsl Tpeyronbauka AM u BK
nepecekatoTcs B Touke 7. Haiinure yriel yetsipexyronbauka MTKC.

Bap 2 Onun u3 yriioB npsiMOyroJbHOTO TpeyrojbHHUKa paBeH 60°, a cyMMa TUITOTEHY3bl M MEHBIIIETO KaTeTa
paBHa 18 cm. Haliaure runoreHy3y v MEHbIINHI KaTer.

3ananue 3

Bap 1 U3 nucra 6ymaru BbIpe3aH 4eThIPEXYTrOJIbHUK C paBHBIMU cTOpoHaMu. Kak yOenuTsces, He u3mepsis
YTJIOB, OyJET JIM YEThIPEXYTOJIbHUK KBapaToM?

Bap 2 BepHo 1M, 4TO OHMCCEKTPUCH! IBYX YIJIOB MapajiesiorpaMMa, MPUJISKAIIUX K OJHOW CTOpOHE,
B3aMMHO NEPIEHINKYISIPHBI?

Sananue 4

Bap 1 Jlansl Tpu TOYKHM, HE JIeXalMe Ha OAHOW HpsIMOM. MOYKHO JM NOCTPOUTH TPEYTOJIbHUK, IS
KOTOPOT'O 3TH TOYKH OYAYT cepelMHaMH CTOPOH?

Bap 2 MoHO 1 BOCCTAaHOBUTH NMPAMOYTOJIbHUK, €CJIM Ha PUCYHKE OCTAJIHMCh TAKUE €0 JIEMEHTHI, KaK
JIMaroHajab ¥ TOYKA HAa IPYTrOW TUaroHanu?

3ananue 5

Bap 1 [IpeoGpazoBanuem ¢urypsl F B purypy G HazwsiBaeTCsi COOTBETCTBHE MKy Toukamu F u G, npu
KOTOPOM:

a) Kaxaou Touke ¢purypsl F coorBeTcTByeT oHa Touka purypsl G;

0) kax0# Touke Gurypsl G cOOTBETCTBYET HE OoJiee 0JHOM ToukH (uryps! F;
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B) Kak1oi Touke purypsl F coorBeTcTBYET HE O0see oaHo# Touku Gpurypsl G;
') BceM ToukaM (UTypsl F COOTBETCTBYIOT Kakue-1100 Touku Gurypst G.

Bap 2 /[BmwxeHne Ha3bIBaeTCs Takoe MpeodpazoBanue GUrypsl F, mpu koropom:
a) COXPaHSIOTCS BEJIMYUHBI YTJIOB;
0) COXPaHSIFOTCS PACCTOSTHUSI MEX 1Y JIFOOBIMH €€ TOUYKAMH;
B) COXPAHSAETCS B3aMMHOE PACIOIOKEHHE TOYEK Ha MPSMOI;
I') HET IPaBUJILHOT'O OTBETA.

3aganue 6

Bap. 1 Ksagpar u npsMOYroJbHUK UMEIOT OJWHAKOBBIA mepuMmerp — 56 cm. [lmomanp kakoir Gurypsl
OoutblIIe, eClu ITTMHA IPAMOYTOJIbHUKA 16 cM?

Bap. 2 Ilepumerp TpeyronpHuka paBeH 669 cm. Haiinute AmuHBI CTOPOH TPEyroyibHHUKA, €CIM OJHA U3
HUX Ha 23 cM MeHblle Apyroi u Ha 41 cM OomblIe TPEThEH.

3aganue 7

Bap 1 Tpanem/m CBOMMU [UAroHaJsIMHU pPa3gCJICHA Ha 4YCTBIPE TPCYTOJIbHUKA. I[OK&)KI/ITG, qTo
TPCYTr'OJIbHUKH, ITPUJICIKAIIHUEC K OOKOBBIM CTOpOHaM, paBHOBCJIIMKHU.

Bap 2 /{ans! Tpu Touku 4, B u C, pacCTOSIHUSI MEX]Ty KOTOPbIMU TakoBbl: AB = 2,6 cm, AC = 8,3 cm, BC
= 6,7 cM. JlokaxkuTe, 4TO 3TH TOUKU HE JISKAT Ha OJJHOU MPSAMOH.

3aganue 8

Bap 1 Cpennue nMHMM TpEyroJIbHMKA OTHOCATCSA Kak 2:2:4, a mepUMETp TPEYrojbHUKA paBeH 45 cM.
Haiinnre cTOpOHBI TpEyTrONIBHUKA.

Bap 2 B npsmoyronbeHoM Tpeyrombauke ABC (£C =907) AC=5cwm, BC=5+/3 cm. Haiinure yroi B n
TUNOTeHY3y AB.

3ananue 9

Bap 1 Ilepumerp npaBWJIBHOTO TPEYrojbHUKA, BIUCAHHOTO B OKPYXKHOCTh, paBeH 45 cm. Haiigure
CTOPOHY IPAaBUIIBHOIO MIECTUYTOJIbHUKA, BIIMCAHHOTO B OTY OKPYKHOCTb.

Bap 2 Haiinute nnomanb Kpyra, €CiM IUIOIIAAb BIMCAHHOTO B OTPAHUUYMBAIOLIYIO €I0 OKPYKHOCTb
2
KBaJpara paBHa 72 qMm”.

3aganue 10

Bap 1 U3BectHo, uro B mapajuienorpamMme AuaroHajiu MepHeHAuKysipHbl. OOnamaeT Ju 3TUM
CBOMCTBOM:

a) Mo0oH mapayIeorpamMm;

0) JIMIIb HEKOTOPbIE MapaIeIOrPAMMBI;

B) HU OJIMH MapaljiesiorpaMM He 00J1a1aeT STUM CBOWCTBOM?

Bap 2 Jlaust Touku A(1;1), B(4;5), C(-3;4).

a) lokaxure, yTo TpeyrodbHUK ABC paBHOOEIPEHHBIN U MIPSIMOYT OJIbHBIH.
0) Haiinure nmuny meauansr CM.
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baok C - OueHouHble cpeacTBa ISl [AUATHOCTHPOBAHUA C(OPMHPOBAHHOCTH YPOBHS
KOMIIETEeHIUI — «BJIAIETh)

IIpoBecTn ucciieqoBanme Mo TemMe:
I'pynnoBble u/Wiu HHANBUAYAJIbHbIE TBOPUYECKHE 3a1aHUS/TIPOEKTHI
IIpumepHbIe TEMBbI IPOEKTOB:

1. Apudmernueckue NOHATHUSA B HAYAIBHOM Kypce MaTeMaTHKH U CIIOCOOBI UX ONpEeAEICHHUS.

2. Anrebpanueckue MOHATHS B HAYAJIILHOM KypCe MaTeMaTHKH U CLIOCOOBI UX OTIPEIEICHUSI.

3. T'eomerpuueckue NOHATHSA B HAYAJILHOM Kypce MaTeMaTHKH U CIIOCOOBI UX ONpeEICHHUS.

4. Jlornueckas CTpyKTypa IpaBHJI, U3y4aeMbIX B HA4aJIbHOM KypCce€ MaTEMaTHKHU.

5. CaoiicTBa NpsAMOYTOJIbHUKA, U3y4yaeMble B HAYaJIbHOM Kypce MaTeMaTHUKHU, UX (pOpPMYJINPOBKa
1 0COOCHHOCTH O3HAKOMJICHHUSI C HUMU YYaIIHXCSl.

6. CaoiicTBa KBajpaTa, M3ydaeMble B HAdaJbHOM Kypce MaTeMaTHKH, MX (OpMYJIMpPOBKa U
0COOEHHOCTH 03HAKOMJICHHSI C HUMU yYaluXcsl.

7. CBONCTBa CIIOKEHHUS LEJIbIX HEOTPULATENBHBIX YHCEN, H3y4aeMbIX B HauyalbHOM Kypce
MaTeMaTHKH, UX POPMYIUPOBKA U OCOOCHHOCTH O3HAKOMIICHUSI C HUIMH YYaIHXCS.

8. CBolicTBa yMHO)XEHUS, U3y4aeMble B HauyaJbHOM Kypce MaTeMaTHKH, UX (hopMyIupoBKa U
0COOEHHOCTH 03HAKOMJICHHSI C HUMHU yYaluXcsl.

9. Hcnonp3oBaHue HETOJHONW MHAYKIMM B Ha4YaJIbHOM 00yueHuH MaTematuke (3 — 4 npumepa).

10. Hcnonb30BaHNE YMO3AaKIIOYCHHH 0 aHAJIOTMU B HAa4aJbHOM oOydeHMH matemartuke (3 — 4
npuMepa).

11. Hcnonp3oBaHue AETYKTUBHBIX YMO3aKJIIOUEHUH B HayalbHOM oOydeHuu martemaruke (3 — 4
npuMepa).

12. OcobenHocTy I0Ka3aTeNnbCcTBA YTBEPXKICHWN B HadallbHOM O0y4yeHHMH MaTtemartuke (3 — 4
npuMepa).
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Baok D - OueHouHble cpeacTBa, HCMOJAb3yeMble B paMKaX MPOMEKYTOYHOI0 KOHTPOJISI 3HAHMIA,
NPOBOAMMOIO0 B popMe IK3amena unu 3auéma.

BapuaHTBI BONIPOCOB K KOHTPOJII0 3HAHUI

MatemaTtuueckoe J0Ka3aTCIbCTBO:

YMO3aKIIIOYCHHSI U UX BUJIBI;

CXEMBI JIEJYKTUBHBIX PacCyXAEHUH (IIpaBuiia BIBOJA);
CII0COOBI MAaTEMAaTHYECKOr0 JOKa3aTeIbCTBA

IIOJIHAS U HETIOJIHAsl MHYKIUS;

aHajorus

IIPSIMOE JOKA3aTeIIbCTBO;

KOCBEHHOE [10Ka3aTeJIbCTBO.

CooTBeTCTBUA MCKAY ABYMA MHOKCCTBAMU (OCHOBHBIG HOHSITI/IH).

CriocoObl 3a/1aHUsI COOTBETCTBUIN
B3aumHO 0/1HO3HAaYHbIE COOTBETCTBUS
[lonsatue GpyHKIUU

CriocoOb1 3aanust pyHKIHIA

[IpsiMast mponoOpLUHOHATIBHOCTD
OO6parHas IpONOPLUUOHATBHOCTb

IToHnsiTHE OTHOIIIEHHUS HAa MHOYKECTBE

CBolicTBa OTHOILIEHUI

OTHOMIEHUS SKBUBAJICHTHOCTH.
OTHomIeHUS OpsIKa

[TonsTue anredpanyeckoil onepanuu
CaoiicTBa anreOpanyeckux orneparui

BBIpa)KeHI/IH N UX TOXKICCTBCHHBIC Hp606p830BaHI/I$I

Yucnossle paBeHCTBA

UucnoBble HEPaBEHCTBA
YpaBHEHHUsI C OHON NEPEMEHHON
HepaBeHncTtBa ¢ 0J1HOW EpeMEHHON

CtpyKTypa TEeKCTOBOM 3a7a4u

IloHsTHE TEKCTOBOH 3aMa4u

METO/IbI U CITOCOOBI PELIeHUS] TEKCTOBBIX 3a/1a4;
TTonsTue TekcTOBOU 3agaun

Dransl perieHus 3a1a4 apupMeTHUeCKUMU CIocodamMu
[Tpuemsbl ananu3a coaepKaHus 3a1a4u

[Tpuemsbl moucka miiaHa peeHus 3aaauu
OCYILIECTBJIEHUE TJIAHA PEIICHUS 3a1a4H;

[TpuemMb mpoBepKH pelieHus 3a/1a9u

[IpueMsbl BBIMOTHEHUS PEIIEHUS 3a]1a4

Pemenue 3anay anreOpandeckuMu Crocodamu

Pemenue 3agau «Ha yactuy»

Pemenne 3agau Ha IBHKCHHUE

MOJIETIMPOBAHKE B ITPOLIECCE PELIEHUS TEKCTOBBIX 3a/aY;
3a/1auu Ha BCTPEYHOE JBUKEHUE JBYX TEJ;

3a7a4¥ Ha JBUKEHHUE TEI B OJJTHOM HaIlPaBJICHUU;

3a7a4M Ha JBUKEHHUE TEJ B IPOTUBOIOI0KHBIX HAMPABICHUSAX;
3a7a4M Ha JBUKEHUE IO PEKE;

pelIeHne 3a1a4, CBI3aHHBIX C Pa3IMYHBIMU MPOLIECCAMU;
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[TonsiTe KOMOWHATOPHOMU 3a/1aUH.

Crnioco0b1 BeIO0Opa 00BEKTOB. /lepeBo BO3MOKHBIX BAPHAHTOB
[TpaBuiia cyMMBbI U IPOU3BEICHHS.

Pa3menienus ¢ noBTopeHUAMHU U 06€3 IOBTOPEHUH.
[lepectanoBKH O€3 MMOBTOPEHHIA M C IIOBTOPECHHUSIMHU.
Coueranust 6€3 MOBTOPEHUH U C TOBTOPCHUSMH.

IlonsTHE anropuT™Ma 1 €ro CBOMCTBA.

Crioco0bl 3aMmucH aIropuTMOB.
Buapl anropyTMUUECKUX IPOLECCOB.
IIpueMbl NOCTPOEHUS AITOPUTMOB.

Maremarnueckue NOHITHA.

O0BeM U cosiep)KaHUE TIOHSITHA.

OTHOIICHUS MEXTY TOHATUSIMH.

Onpenenenyre NOHATUMN.

TpebGoBanus, MpeabABIIEMBIE K OIIPEICICHUSM.
Ornpezenenue MOHATHN B HAYAIBHOM KypCe MaTeMAaTHUKH.

ITonsTHE BRICKA3BIBAHMUS.

Bricka3biBaTeabHbIC POPMBI.

OO6pa3oBaHre COCTABHBIX MPEIIOKEHUIN C TTOMOIIBIO JIOTHYECKUX CBS30K.
KoHBIOHKIIMSA BEICKa3bIBAHH.

JM3BIOHKIMS BBICKA3bIBAHUIA.

KoHbIOHKIIHS BBICKA3bIBATEIBHBIX (POPM.

JIM3bIOHKIIMS BBICKA3BIBATEIBHBIX (POpM.

Bricka3biBaHUs ¢ KBAHTOPAMH.

[IpaBuna nocTpoeHus: OTPUILIAHKS BBICKA3bIBAHH, COAEPKALIUX KBAHTOPBI
Jloka3zaTrenbCTBO HCTUHHOCTH WIIH JIO)KHOCTU BBICKA3BIBAHUM C KBAHTOPAMH.
OTtpurnanue BeicKka3biBaHuil. 3akonsl Jle Moprana.

[IpaBuna nocTpoeHU OTPULIAHUN BBICKA3bIBAHUM, CONEPKALIUX KBAHTOPBI.
OTpuliianue BbICKa3bIBATENBHBIX (OPM.

OTHOIIIEHUE TOTUYECKOTO CIEI0OBAHUS MEXKY MPEATOKEHUIMHU (MMILTAKALINS).
OTHolIEHNE PAaBHOCUIBHOCTH MEXAY MPEAIOKEHUSIMH (SKBUBAJICHITHS ).
HeoOxonuMble U JOCTaTOYHBIE YCIOBHS

CtpyKTypa TeOpEMBI.

Buzer reopem.

YMO03aKII0ueHHS U UX BUBI (J€AYKTUBHBIE, HEMOJIHAS MHAYKIINS, aHAJIOTHS).

CxeMbl JeNyKTUBHBIX YMO3AKJIFOUEHUH.

CriocoObl MaTEMaTHYECKOTO JI0Ka3aTeabCTBa. [lonHas HHAYKIUS
Crioco0bl MaTEMaTHYECKOT0 JT0Ka3aTenbCTBa. Hemonnas uHyKms
IIpoBepka mpaBUIIBHOCTH YMO3AKIFOUEHUH € TIOMOIIBIO KPYroB Diijepa.
CriocoObI MaTeMaTHYECKOro JI0Ka3aTeNIbCTRA.

U3 HUCTOPUH BO3BHUKHOBCHUSA HATYPAJIBHOI'O YUCIIa

AKCHOMaTHYECKHH CITOCOO MOCTPOEHUS TEOPHH

OcCHOBHbBIE OHATHS U AKCHOMBI IOCTPOCHUS apu(PMETHKHN HATYPaTIbHBIX YHCET
OmnpeneneHre HATypaJIbHOTO YKCIIa

OTHOIIEHUS «HETIOCPEACTBEHHO CIIEAYET 3a», U «HEMOCPEICTBEHHO MPEIIIECTBYET
CrnoxeHue (onpeaeseHne U TEOPeMbI CI0KEHHUS)

YMHOXeHue (onpeaeseHne U TeOPEMbl YMHOXKESHHS)

YHops1104eHHOCTh MHOKECTBA HATYPAJIbHBIX YMCEN (ONpeieIeHue U TEOPEMBbI)
Brruutanue (onpeaeneHne u TeOPEMBI)

Jlenenwne (onpeneneHrue U TEOPEMBbI)

MHOK€eCTBO LIETIBIX HEOTPULIATEIbHBIX YHCEI
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Metoa MaTreMaTH4eCKOM MHIYKIIUI

KonuuectBenHble HaTypanbHble yucia. Cuer
TeopeTuko-MHOKECTBEHHBIN CMBICIT HATYpaJIbHOTO YKCiIa
TeopeTuKo-MHOKECTBEHHBIN CMBICI HYJI U OTHOLICHHS «MEHBIILIE)
TeopeTnKo-MHOKECTBEHHBIN CMBIC CyMMBI
TeopeTnKo-MHOKECTBEHHBIN CMBICII Pa3HOCTH
TeopeTuKO-MHOKECTBEHHBIN CMBICI IPOU3BEICHUS
TeopeTnko-MHOXKECTBEHHBIN CMBICII YACTHOTO HATYPaIbHBIX YUCEI

IToHsATHE ITOJIOKUTENBHON CKAJISIPHON BEJIMYUHBI U €€ U3MEPEHUS

N3mepenue BenmuuH. [lepexon oT cpaBHEHMS BEJIIMYUH K CPABHEHUIO YK CEIl

CMBICII HATYpaJIBHOTO YHCJIA, TOJIyYEHHOTO B PE3YJIbTaTe BEIUYHHbI

CMBICII CyMMBI HATYPAJIBHBIX YMCEJI, IOJIYYCHHBIX B PE3YJIbTAaTE H3MEPEHUS BEIUYHH
CMBICII Pa3HOCTH HaTYpaJIbHBIX YHMCEJI, IOJIYYCHHBIX B PE3YJIbTaTE U3MEPEHUSI BEIMYNH
CMbICI IPOU3BEIEHUS HATYPAJIbHBIX YHCE, IOJIYYEHHBIX B PE3YJIbTAaTE U3MEPEHUS BEIUUNUH
CMBbICII YaCTHOTO HaTYPaJIbHBIX YHUCEJ, IOJIYYEHHBIX B PE3YJIbTaTe U3MEPEHUS BEIUUNH
O6ocHOBaHME BbIOOpA IEUCTBUS YMHOKEHUSI IPU PELIEHUH TEKCTOBBIX 3ajjay C BEJIMYUHAMU
O60cHOBaHME BBIOOpPA YMHOKEHHUS TP PEILIEHNN TEKCTOBBIX 33/1a4 C BEIMYMHAMHU
O6ocHOBaHME BbIOOpA IEHCTBUS CII0KEHUSI IIPH PEIIEHUH TEKCTOBBIX 337a4 C BEIMYMHAMU
O6ocHOBaHME BbIOOpA IEHCTBUS BBIUNTAHUS IPU PELLIEHUU TEKCTOBBIX 3a/1a4 C BEJIMYUHAMHU.
[ToHsATHE NONOKUTEIBHON CKAJISPHON BEIMUUHBI U €€ U3MEPEHUSI.

CBolicTBa CKaJISIPHBIX BEJIMYHH.

JUInHa oTpe3Ka U ee U3MEPEHHUE.

Benuuuna yria.

[Tnomans Gurypsl u ee U3MepeHHe.

OO0mBeM Tena u ero u3MepeHue.

Macca , enMHULBI U3MEPEHUS.

CroumocTh, €IMHULBI U3MEPEHUS

Bpewms, enuHuibl u3mepeHus

[1yTb, eAMHULIBI U3MEPEHUS.

W3 ncroprn BOZHUKHOBEHUS U Pa3BUTHSI TEOMETPHH.

CBoiicTBa reoMeTpHUIECKUX (GUTYpP Ha TIOCKOCTH.

Vsl

[TapannenbHble MpsIMBIE U UX CBOMCTBA

IlepnieHIuKyNApHBIE MIPSIMBIE U UX CBOMICTBA.

TpeyrojabHUKH.

YeTbIpexXyroJbHUKH.

MHOroyroiabHUKH.

OKpy>XHOCTB U KpPYT.

[TocTpoenue reomeTpuyecKux QUryp.

DneMeHTapHbIE 33]]Ja4l Ha TOCTPOEHUE.

Ortansl peleHns 3a1a4 Ha IOCTPOEHUE.

[Toctpoenue otpeska, paBHOTO JaHHOMY

[TocTpoenune yria, paBHOTO JAHHOMY

Jlenenue oTpe3ka nomnojaam

ITocTpoeHne GUCCEKTPUCH yTiia

ITocTpoeHne nepneHIuKyJIApHBIX IPSIMBIX

ITocTpoeHne napamieabHbIX TPSIMBIX

[IpeoOpa3oBanusi reoMeTpUYECKUX UTYP.

CuMMeTpHsl OTHOCUTEIBHO TOUKH U TIPSIMOI.

[TapannensHbIN EpEHOC.

[ToBopot. CBoiicTBa.
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T'omorerusa u noxoOue.
N3o0pakeHne mpocTpaHCTBEHHBIX (PUTYp HA TIJIOCKOCTH.
CBoiicTBa mapaJjIeIbHOTO IPOSKTHPOBAHUSI.
MHOrOorpaHHUKH U X H300paKeHHUE.

[lap u ero nzoOpaxeHwue.
Hunmuuap u ero n3o0paxxeHue.

— Konyc u ero nzobpaxenue.
— HarypansHoe uncio kak Mepa oTpesKa.
— Onpenenenne apupMeTHYECKUX ACUCTBUI HaJ YUCIAaMH, PACCMATPHUBAEMBIMH KaK MEPbI

OTpPE3KOB.

CMBICII CyMMBI HATYPAJIbHBIX YHCEJI, IOYYEHHBIX B PE3YJIbTAaTe U3MEPEHUS BEIUYNH
CMBICII Pa3HOCTH HAaTYPAJIBHBIX YHMCEJI, IOJIYYCHHBIX B PE3YJIbTaTE U3MEPEHUSI BEINYNH
CMBICII IPOU3BENECHUS HATYPAJIBHBIX YHUCEII, IOYYCHHBIX B PE3YJIbTaTe U3MEPECHUSI BEINYNH
CMBICII YaCTHOTO HaTYPAJIbHBIX YHCE, IOJIyYEHHBIX B PE3YJIbTAaTE U3MEPEHUS BEIUYNH
Pemrenne nuHENHBIX ypaBHEHUI U HEPABEHCTB

Pasnen 3 - Oprann3aniuoHHO-MeTOAMYECKOe 0O0ecneyeHue KOHTPOJIS Y4eOHbIX JOCTHKEHH I

Onucanue noxasarejeu u KPpUTEPUEB OLICHUBAHUSA KOMHETeHHHﬁ, OIIMCaHHue IKAJ OHCHUBAHUA

4-GamnpHag
LKaa OTi4HO Xopo1o VY noeneTBoputenbHO | HeynoBieTBopuTensHO
100 OaJuIbHAs
[IKaJia 85-100 70-84 50-69 0-49
bunapnas mkana
3ayTeHo He 3aureno
OueHNBaHNe BBINOJIHEHUS MPAKTHYECKUX 3aaHUI
4-0ajuibHAad IIKaIa IToxa3zarenu Kpurepun

OTJIINYHO

Xoporo

VY 10BIIETBOPUTEIIHHO

1. IToHOTA BBHINOIHEHUS
MPAKTUYCCKOI'0O 3alaHUA;

2. CBOEBpPEMEHHOCTh

BBLIMTOJTHEHUS 3a1aHUS;
3. IlocnnenoBaTeIbHOCTD U
palMoOHATBLHOCTH BBIMTOJTHEHUS

3aaHusd,

4. CaMOCTOSITEIbHOCTD

peleHus;

3anaHue penieHo camocrosTenbHo. [Ipu sTom
COCTABJICH MPABWJIbHBINA aITOPUTM PEIICHUS
3a/laHus, B JIOTHYECKUX PACCYXICHUSX, B BRIOOpE
(dhopmyn U pelieHuy HeT OMUOO0K, MOJTYYCH
BEPHBII OTBET, 3a/IaHUE PEIICHO PallMOHAIbHBIM
CrocoOoM.

3aJJaHu€E PELICHO C MOMOILBIO NPENOIABATEINS.
[Ipm 3TOM cocTaBiIeH NPABUIBHBIA aJITOPUTM
pelIeHus 3a1aHusl, B IOTUYECKOM PaCCyKIECHUU U
PEILICHNUU HEeT CYIIECTBEHHBIX OINOOK;
MPAaBUIIBHO CJlIeIaH BBIOOP (pOpMyIT 7S pelieHus;
ecTb OOBSICHEHUE PEIIECHUs, HO 33JaHHE PELICHO
HEepaIMOHAIBHBIM CIOCOOOM WJIM JIOMYIIEHO HE
OoJiee IByX HECYIIECTBEHHBIX OIIMOOK, MOIy4eH
BEpPHBIN OTBET.

3a/iaHue perieHo C MoACKa3KaMH IPEIo1aBaTesl.
[Ipu 5TOM 3a1aHKE TTOHSTO MPABUILHO, B
JIOTUYCCKOM PACCYKIACHUHU HET CYIICCTBCHHBIX
OMOOK, HO TOMYIIEHBI CYIIECTBEHHbIE OIINOKU
B BBIOOpE (DOPMYJT UJTH B MATEMATHIECKUX
pacderax; 3aJJaHie PEIICHO HE MOJHOCTHIO WU B
o011eM BUJIE.
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4-0ayutpbHAa IIKAJIA

Tlokazarenu

Kpurepun

Heynosnersopurens
HO

3anaHue He pelIeHo.

OHCHHBZIHI/IC BbIINIOJTHCHHUA TECTOB

4-0ajuibHad 1IKAJIA

Tlokazarenu

Kpurepuu

OTJIINYHO

Xopomo

Y 10BIIETBOPUTEILHO

Heynosnersopurens
HO

1. ITomHOTA BBEINOIHEHUS
TECTOBBIX 3aJIaHUM;

2. CBOEBPEMEHHOCTh
BBIIIOJIHEHHUS

3. IIpaBuabHOCTH OTBETOB Ha
BOIIPOCHI;

4. CaMOCTOSTEILHOCTh
TECTUPOBAHUS;

Bemonneno 90-100 % 3amaHuii mpeayioxkeHHOTO
TECTa, B 3aJIaHUSAX OTKPBITOTO THIIA J]aH MMOTHBIH,
pa3BepHYTHII OTBET Ha IMOCTABJICHHBIN BOIIPOC.

Beimonaeno 80-89 % 3amanuii mpeasioxkeHHOTO
TECTa, B 3aJaHUAX OTKPBITOTO THUIIA JaH IOJIHbIN,
Pa3BEPHYTHIN OTBET HA ITOCTABIECHHBIN BOIIPOC;
OJIHaKO OBUIM JONYIIEHbl HETOYHOCTH B
OIpe/IeJICHUH NOHSATUM, TEPMUHOB U JP.

Beimonaeno 65-79 % 3amanuii mpeayioxkeHHOTO
TECTa, B 3aJIaHUSAX OTKPBITOTO THUIIA JaH
HETIOJHBIMA OTBET HA MOCTABJIEHHBIN BOIPOC, B
OTBETE HE MPUCYTCTBYIOT JOKa3aTeJIbHbBIE
IPUMEPBI, TEKCT CO CTHIIUCTUICCKUMU H
opdorpaduyecKkuMu OMTMOKAMH.

Beimonaeno 64 % 3ananuii IpeioKeHHOTO
TEeCTa, Ha IOCTaBJIEHHbIE BOIIPOCHI OTBET
OTCYTCTBYET HJIU HETIOJIHBIN, TOMYIECHBI
CYIIECTBEHHbIE OIINOKU B TEOPETHUECKOM
MaTepuaie (TEepMHUHAX, OHSATHUSIX).

OneHuBaHue OTBETA HA IK3aMeHe

4-0ajuibHAad IKaIa

Ilokazarenn

Kpurepun

OTIIMYHO

Xopomo

VY 10BIIETBOPUTEIIHHO

1. ITonHOTA M3M0XKEHUA
TEOPETUYECKOr0 MaTepHala;
2. [lonHOTa ¥ MPaBWIBHOCTH
pELIeHUs] TPAKTUYECKOTO
3a/laHus;

3. IIpaBUIBLHOCTD U/ MU
apryMeHTHPOBAHHOCTh
W3JI0KEHUS
(mocneaoBaTeNbHOCTh
JIeHCTBUI );

4. CaMOCTOSITeIbHOCTh OTBETA;
5. Kynbrypa peun;

JlaH TOHBIN, B TOTHYECKOW TTOCIEI0BATEILHOCTH
pa3BEpHYTHINM OTBET HA MOCTABJIEHHBIN BOIPOC,
TJie OH MPOJIEMOHCTPUPOBAIT 3HAHUS MTPEIMETA B
HOJHOM 00beMe yueOHOH MpOorpaMMBl,
JIOCTaTOYHO TTYOOKO OCMBICITUBAET AUCIUTUIAHY,
CaMOCTOSITENIbHO, M HCUEPIIBIBAIOIIE OTBEYAET HA
JIOTIOJTHUTEIIHHBIE BOIPOCHI, TPHBOIHT
COOCTBEHHBIE IPUMEPHI 110 MPOOIIEMaTHKE
MOCTaBJICHHOTO BOTIPOCA, PEIINI MPEIOKESHHBIC
NpakTUYEeCKHe 3a7aHus 6e3 OIUOOK.

JlaH pa3BepHYTHIN OTBET HA MOCTABIECHHBIN
BOIPOC, € CTYAEHT AEMOHCTPUPYET 3HAHUS,
MPHUOOPETEHHBIE HA JIEKIIMOHHBIX U CEMUHAPCKUX
3aHSTHSIX, a TAK)KE TIOJyUYEHHBIE IOCPEACTBOM
M3Y4YEeHHUsI 00s13aTENIbHBIX yUeOHBIX MaTepHaIOB
10 KypCy, Aa€T apryMEHTUPOBaHHbBIE OTBETHI,
MIPUBOJIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOTHOE BJIaJICHHE MOHOJIOTHYECKOH peyslo,
JIOTUYHOCTbH U MOCJIEIOBATEIbHOCTD OTBETA.
OpnHako J0MyCKaeTcsi HETOYHOCTh B OTBETE.
Pemnn npenioxkeHHbIe TPAKTHUECKUE 3aJaHUS C
HEOOJIBITMMH HETOYHOCTSIMHU.

JlaH oTBET, CBUAETEIBCTBYIOIIUI B OCHOBHOM O
3HAHUU HpOLIeCCOB H3y11aeM0P”1 JUCHUIIIINHBI,
OTJIMYAIOIIUNCS HETOCTATOYHOM TITyOUHOU 1
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4-0ayutpbHAa IIKaJIa

Tlokazarenu

Kpurepun

HeynosnerBopurens
HO

BOIIPOCOB TEOPHH, cJ1a00 chOpMUPOBAaHHBIMHU
HaBBIKAMM aHaJIU3a SIBJICHHUH, IPOLIECCOB,
HEJI0OCTaTOYHBIM YMEHHUEM JIaBaTh
apFYMCHTI/IpOBaHHBIe OTBCTHEI U HpI/IBOI[I/ITB

MOHOJIOTHYECKOM PCYbIO, JIOTUYHOCTBIO U
IIOCJICAOBATCIIBHOCTBIO OTBETA. IIOHYCKaeTCﬂ
HECKOJIBKO OIIHMOOK B COACPIKaHUU OTBCTA U
PEIICHUHU IMPAKTUYCCKUX Sa,Z[aHPII;'I.

MOJHOTOM PACKPBITHA TCMbI, 3HAHUCM OCHOBHBIX

IIPUMEPEI, HEAOCTATOYHO CBO6OI[HBIM BJIaACHHUCM

JlaH OTBET, KOTOPBIN COAEPIKUT Psifi CEPE3HBIX
HETOYHOCTEH, 0OHAPYKUBAIOLUI HE3HAHUE
MPOIIECCOB M3y4aeMOU MPEIMETHOM 00JIacTH,

HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(hOpMUPOBAHHBIMH HaBbIKAMU aHAJIM3a
SIBJIEHUI, MIPOLIECCOB, HEYMEHUEM J1aBaTh

MOHOJIOTMYECKOI PEYbIO, OTCYTCTBUCM
JIOTUYHOCTH M IOCJIeA0BATEIbHOCTH. BEIBOIBI

HC BBIIIOJIHCHO, T.€ CTYACHT HC crocooeH
OTBCTUTH HA BOIPOCHI JAXKE IIPU
JOIOJHHUTCIIbHBIX HABOAAIMIUX BOIIPOCAX
mpernoaaBaTeCiis.

OTJIMYAIOIIUKCS HGFHY6OKI/IM PACKPLITHEM TCMBI,

APTYMCHTUPOBAHHBIC OTBCTHI, CJ1a0BIM BIaACHHUCM

MMOBEPXHOCTHBI. PellleHre NpakTHYEeCKUX 3aaHui

MeToauka olieHUBaHUS

WHuTerpasibHBIN  TIOKa3aTellb YPOBHS YUEOHBIX JOCTH)KCHHI (IIUTHUBHAsS CBEPTKA OIICHOK C
y4eToM K03 PHUIIMEHTOB 3HAYHNMOCTH )

n
| = Z b, * O, , tae bj — koo durment 3HaunmocTH (Bec);

i=1

O — o1leHKa 00YUArOIIET0Cs 10 I-My OIIEHOYHOMY CPEICTRY.

Takum oOpa3oM, OlLleHKa MO AUCHUIUIMHE POPMHUPYETCS U3 OLEHOK pabOoThl CTYJAEHTA B TEUCHHE
ceMecTpa IO BCEM THIIAM KOHTpOJIS, YKa3aHHbIX B Tabmuue 1.2., a Takke OILIEHKH, IOJTYy4eHHON
CTY/IEHTOM Tpu ciaue AU PpepeHIIMPOBAHHOTO 3a4eTa.

Pe3ysbTUpyromias OleHKa 3a JUCIUILIUHY PACCYUTHIBAETCS CIAEAYIOIMM 00pa3oM:
Opea’yﬂbm = 0) I * Omecmbl + 012 *Omunogble 3a0a1tu.+0’2*0m60p!teCKue 3a0aHus + 015*031('3(1‘\161'[.

HIkana nis onpenejeHnsi MTOrOBO OLIEHKHU

NHTepBansl 3HA4YECHUI

MHTErPAIILHOTO

IOKa3aTeCJIsl YPOBHA y‘-IC6HLIX JOCTHKEHMH

Hrorosas ornenka

45<1<5 5 (oTU4HO)

35<1<45 4 (xoporo)

25<1<35 3 (YIOBJIIETBOPHUTEIHHO)

1 <25 2 (HeyIOBIIETBOPUTEITHHO)
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