[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO . .
MHoopMMHI@TEPCTBO HAYKU U BBICIIET'O OFPABOBAHUS POCCHUUCKOUW ®EJEPAIINN
®NO: MuHuaes Maromep, LLlasanosuy
Homxsocte: Pexrg E T'OCYJAPCTBEHHOE BIO/I)KETHOE OFPA3OBATEJIBHOE
fara ”Oﬂ”“ca“”"%’%{%ﬁ%ﬂ? VUYPEXJIEHUE BBICIIE['O OBPA3OBAHUS

YHUMKanbHbIA NPOrpaMMHbIN KITIOY: ., o )
rsenccssb ROBREHCRMEN OGN ARG TREHHBHI HEDT AHOM TEXHUYECKMI1 VHUBEPCHTET

MVIEHHAKAAEMPKA M- A MUIMOHIIMKOBA»

BBICIIAA 1 ITPUKJIATHASL MATEMATHKA

YTBEPXIEH

Ha 3aceaHnu Kadeapsl
« 01 » 09_ 2023 ., mpotokos Ne 1
3aBeayronuii kadeapoit

)

|

odNNAN ( A. M. I'auaes
(noonucy)

®OH/] OLIEHOYHBIX CPEJICTB IO YYEBHOM JUCHUILINHE

MATEMATHKA

HanpasJieHue noAroToBKu
05.03.06 Dxonorusi ¥ NPUPOAOIIOTIB30BAHUE

Hampasnennocts (mpoduiinb)
«IIpupononosnb3zoBanue»

Ksanudukamms

bakanasp

CocraBurenb ’ ;/ JI. 1. JammaeBa

I'poznsrii - 2023



IHACITIOPT

®OHJIA OLIEHOYHbIX CPEICTB 10 YYEEHO! JUCLIMIIIIMHE
MATEMATHUKA

Kontpomupyemsie pas-
JIeTbI
(TeMBbI) TUCITUTIIINHBI

Ko kouTponupyemoit

KOMIIETEHIIMH (MJIM €€ YaCTH)

HaumenoBanue
OLICHOYHOI'0 CPE/ICTBA

KounTponbnas pabota

1. | Jluneiinas anrebpa OIIK-1
OK3aMeH
DJIEeMEHThI BEKTOPHOU KonnokBuym
2. OIIK-1
anreopsl DK3aMeH
AHanuTnyeckas Komnoksuym
3. OIIK-1
reOMEeTpUs DK3aMeH
4. | Teopus npenenos OIIK-1 KonrponsHas pabora
Huddepennunansroe nc-
5 yucieHue QyHKIUN O OIIK-1 Komrponsaad pabora
' . YHKIL DKk3aMeH
HOW MepeMEHHON
nddepeHmaNIbHOE HC-
Jnddepenn . KomnokBuym
6. qrcieHue QyHKIHA He- OIIK-1
KonrponsHas pabora
CKOJIBKUX TIEPEMEHHBIX
NuTerpanbuoe KounTponbnas pabota
7. OIlK-1
UCYHCIIEHUE DK3aMeH
KomnokBuym
nddepeHmanbHbIC
8. Hudep OIIK-1 KonrponsHas pabora
ypaBHEHUs
DK3aMeH
OCHOBBI TEOPHH BEPOSIT- KomtoxkBuym
9. | HOocTel u MaremaTuye- OIIK-1 KonTtponbHas pabora
CKOW CTaTUCTUKH DK3aMeH
[MEPEYEHb OLIEHOYHLIX CPEJACTB
HaumeHoBaHue IIpencrasienue
Ne Kparkas xapakrepucruka
O1[€HOYHOT 0 OII€HOYHOI0 CpeACTBA
n/n OLIEHOYHOI'0 CPeACTBA
cpeacTrsa B doHae
CpeacTBo KOHTPOJS YCBOEHUsI y4eOHOTO MaTepu- B
OTIPOCHI
ala TeMBI, pasliela WM Pa3jelioB JUCIUTUIHHEI, P
1 | Koanoxsuym o TemMam/pasjienam
OpPraHW30BaHHOE KaK ydeOHOE 3aHATHE B BHJIE CO-
JTACITUTUTHHBI
OeceToBaHUS TPEIOIaBaATENS ¢ 00YIAFOIIHMHUCS
CpencTBo mpoBEpKH YMEHU TPUMEHSITh
Kommext
5 Konmponshas MOJTyYEHHBIC 3HAHUS JTS PEIICHUS 3319 KOHTPOJIbHBIX
paboma OTIpeIeIEHHOTO TUTIA TI0 TEME UITU 3ajaHuun
. 10 BapuaHTaM
paszzeny y4eOHOM THUCIUTUTHHEI.
. . . | KommuiekT sx3ameHa-
CpencTBo mpoBepKU 3HAHUA, YMEHHA, BIAJICHUH,
[IMOHHBIX OUJIETOB
3 | Dx3amen MPUOOPETEHHBIX OO0YYAIONIUMCS B TEUEHHE Ce-
MecTpa.




MEPBBIA CEMECTP
BOITPOCHI 1)1 KOJUIOKBIUYMA (TEKVYILHI KOHTPOJIb)

Paznen: «JIuneiinas anredpa, 3J1eMEHTHI BEKTOPHOTO aHAIN3a, aHATUTHUECKAsi TECOMETPHS»

1.

N

10.

11.

12.

Onpenenureny 2-ro U 3-TO MOPAIKOB. AnredpanyecKue JOMOJTHEHHUSI U MHHOPBI.

[TonsTue 06 onpenenurene n-ro nopsaka. OCHOBHBIE CBOWCTBA OIpENENUTENEH; UX MpUMe-
HEHHUE K BBIUUCIICHUIO OIPEIEIUTENEH n-TO MOPSAKA.

Cucrembl TuHEeWHBIX ypaBHeHui. [TpaBuiio Kpamepa. OgHopoaHas cuctema.

Marpunpl. [eiictBus nax matpunamu. OOpaTHas MaTpuia. MaTpu4HBI crIOCOO pereHHs
CUCTEM JIMHEHHBIX YPABHCHUM.

Pemrenne cucrem MHENHHBIX ypaBHEHUN MeTooM ['aycca. MccnenoBanue cucreM JIMHEMHBIX
ypaBHEHUH.

JlexapToBBI NPAMOYTOJIBHBIE CUCTEMBI KOOPAMHAT Ha IUIOCKOCTH U B mpocTpaHcTse. Iloisap-
Hasl CUCTEMa KOOpJUHAT.

Bexkropsl. JIuHeiHble onepanuu Haj BeKTopaMu. JIMHEHHO He3aBHCHMBIE BEKTOpHI. basuc,
pasnoxxenue o 6asucy. Ilpoekuun BekTopa Ha ocu koopauHat. Koopannatsl Bekropa. nu-
Ha BEKTOpAa M HAIIPaBJIAIOIINE KOCUHYCBL. Y CJI0BUS KOJUIMHEAPHOCTH BEKTOPOB.

CkaysipHO€E NTPOU3BEACHNUE BEKTOPOB U €0 CBOWCTBA. YTOJI MEKIY BEKTOpaMu. Y CIIOBHUE MEp-
IIEHIUKYJISIPHOCTH JIBYX BEKTOPOB. MEXaHMUECKUI CMBICI CKAJISIPHOTO IPOU3BEACHUS.
BekTopHOE U cMEIaHHOE NMPOU3BEAEHUS BEKTOPOB. OCHOBHBIE CBOMCTBA U BBIYMCIICHUE Ye-
pe3 onpenenuteny. KoMiaHapHOCTE TpEX BEKTOPOB. ['eomeTrpuyeckne IPUIIOKEHUS BEK-
TOPHOT'O ¥ CMEIIAaHHOTO ITPOU3BEACHUN.

[TonaTne 00 ypaBHEHHHU MOBEPXHOCTH B IMPOCTPAHCTBE M YPAaBHEHWHW JMHUU Ha TUIOCKOCTH.
IIpsimas Ha mutockocTH. PasnuuHble BUABI ypaBHEHUH NPSIMON Ha IJIOCKOCTH. YTOJI MEXAY
MIPSIMBIMU. Y CJIOBHSI IIEPIIEHIUKYIIPHOCTH U MAPaAJUIEIBbHOCTH NPSMBIX. PaccTostHuEe OT TOY-
KU 10 MPSIMOM.

Kanonuueckue ypaBHEHUS KPUBBIX BTOPOIO MOPSIKA: OKPY>KHOCTH, 3JUIMIICA, TMIEPOOJIBI,
napabobl.

YpaBHEHHs IJIOCKOCTH M HPSMOM B IPOCTPAHCTBE. YTOJ MEXIY HMPSAMBIMH. YTOJI MEXIY
IIPSIMOM U IUIOCKOCTBHIO. TOoYKa nepeceyeHus IpsiMOoi U INIOCKOCTH.

[ToBepxHoCcTH BTOpOrO nopsaka. Kanonudeckue Gpopmbl ypaBHEHHUN MMOBEPXHOCTE BTOPOTO
MOpsAJKA.

Paznen: «IIpenen u HempepbIBHOCTH (DYHKLIUN

1.

o

IIpenen ¢pynkuuu B Touke. [lpeaen pynkuuum Ha 6eckoHeyHOCTH. OHOCTOPOHHUE TpPEAETIbI.
OrpaHn4eHHOCTbh (PYHKIIMH, UMEIOLIHH Mpeaer.

beckoneuHo Gonblias ¥ OeCKOHEUHO Majast (PYHKIMH U CBA3b MEXIy HUMH. PaznoxkeHue
(GyHKIIUH, UMEIOIEH TIpeiell, Ha MOCTOSHHYIO M OECKOHEUHYIO MaIYIO.

, 0]  Too .
OCHOBHBIE TEOPEMBI O Mpejeiax. PackphbiTHe HEONPEIeIEHHOCTEN L_ J u L_ . TlepBsiii 3a-
0 o0

MEYaTeJIbHBIN MPeaeI.

Yucnosele nocnepoBarenbHocTu. llpenen nocnenoBarenpHocTH. CyllecTBOBAaHUE IMIpEleIa
MOHOTOHHOW OTpaHWYEHHOW mocieaoBarebHOCTH. Yncno e. Harypanbabie norapudmel.
CpaBHeHHEe OECKOHEYHO MalbIX. DKBHMBAJCHTHbIE OECKOHEYHO Majible. 3aMeHa O0EeCKOHEYHO
MaJIbIX SKBUBAJECHTHBIMH IPH BBIYMCICHUU IPEIEIOB.

HenpepsiBHOCTh QyHKITNH B Touke. ToukM pa3pbiBa GYHKIIMU U UX KJIACCH(PUKAIIHSL.
HenpepriBHOCTh QpyHKIIMM Ha oTpe3ke. CBOMCTBA HEMPEPHIBHBIX HA OTpe3Ke (PyHKIMIA: orpa-
HUYEHHOCTh, CYIIECTBOBAaHME HAMOOJBLIIETO W HAWMEHBIIEro 3HAYEHHH, CYIIECTBOBaHME
MIPOMEXKYTOUHBIX 3HAYEHUH.



Paznen: «Auddepenumanbaoe ucurcaeHne GyHKIUNA OJHON epeMeHHOW

1. [IpousBogHas GyHKIMH OAHOW MEPEMEHHOM; €€ TeOMETPUUYECKUA U MEXaHUYECKHUU CMBICIL.
HuddeperunpyemMocTs GyHKIUH.

2. OcHoBHble npaBuia quddepenpoanus. [IponsBoanas cinoxxHor GyHkuuu. [IponusBoanbIe
OCHOBHBIX AJIEMEHTapHbBIX (QyHKIUH. Jlorapupmudeckoe auddepeHpoBanme.

3. O6parnas ¢pynkuus. HenpepsiBHOCTh B muddepeHupyeMocTs oOpaTHoi ¢yHKInu. [Tpons-
BOJIHBIE OOPATHBIX TPUTOHOMETpHUYECKUX (PyHKIUN. Tabmuia mpon3BOAHBIX.

4, HuddepennrpoBanre HESIBHBIX U TTapaMETPUUECKH 3aJaHHBIX () YHKIIHH.

5. Hudbdepennman GyHKIIMU U €ro reoMeTpuueckuii cMmpici. CBs3b ¢ mpousBoaHou. udde-

penuuan cinoxnoit Gpyaxun. MaBapuantaocts popmbl nuddepennumana 1-ro mopsaka.

6. [IpouzBoaubie u nuddepennuans Beicmx nopsiako. ®opmyna Jleitbaua.

7. Teopemsr @epma, Porust, Jlarpanka u Komm o nuddepeHmpyemMpix GyHKIHIX.

8. [IpaBuio JlonuTtans packpbITHSI HEONIPEAEIECHHOCTEH.

0. HccnenoBanue (GyHKIMU C MMOMOIIBIO MEPBOI MPOM3BOAHOMN: HEOOXOAUMBIE M JJOCTATOUYHBIE
yCIIOBUSL BO3pacTaHus W YyObIBaHHMS (DYHKUIMU; HSKCTpeMyMbl (yHKIMU; HaumOojblliee u
HaMMEHbIIIee 3HAYCHUST (PYHKIIUU Ha OTPE3KE.

10.  HUccnenoBanue GyHKIUU C TOMOIIBIO BTOPOM MPOU3BOJHON: SKCTPEMYMBI (DYHKIIUU; BBITYK-
JIOCTh, BOTHYTOCTb M TOYKH Iepernda rpaduka GyHKIm.

11. AcumnToThl KpuBbIX. OO0IIas cxema uccienoBanusl GQyHKIUU U MOCTPOCHHUS rpaduka.

Pa3znen: «@yHKIIMN HECKOJIBKUX MEPEMEHHBIX»

1. OyHKIMU HECKOJbKUX INepeMeHHbIX. Obnactb ompenenenus. Ilpexen um HenpepbIBHOCTh
(GYHKINN HECKOJIBKUX NEPEMEHHBIX.

YactHble npousBoanble. [TomHblit nuddepeHnan 1 ero UCIojib30BaHUE B MPUOIMKEHHBIX
BbluKcieHusX. KacaTenbHas Ma0CcKoCTh 1 HOpMaJlb K MOBEPXHOCTH.

YacTHble TPOU3BOIHbBIE U TOJIHbIE qU(depeHIanbl BelcMxX nopsakoB. @opmysna Teitnopa.
HesBuble pyHkumu u ux quddepeHurpoBaHue.

CkanapHoe nosie. [IponsBoanast no HanpasiaeHuto. [ paguenT.

DKCTpeMyM (PYHKIIMM HECKOJIbKUX IepeMeHHbIX. HeoOXomMble 1 IoCTaTOuHbIe YCJIOBUS CYILIECTBO-
BaHMs SKcTpeMyMa. Hanborbliiee 1 HauMeHbl1Iee 3HaueHHs (PYHKIMH B 3aMKHYTON 00J1acTH.
VYcnoBHbI 3kcTpeMyM. MeTor MHOkHTENEH JIaHTpaHxKa.

8. MeTtoa HaMMEHBIIMX KBAJAPaTOB sl 00paObOTKHU SKCIIEPUMEHTABHBIX JaHHBIX.

no

oUW

~

Kpurtepuu oueHku (6 pavkax mexkyweu ammecmayuu,)

Peznamenmom BPC ragedpwr «Bvicwas u npuxiaonas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz pazoeneHusi oai-
7108: 5 bannos 3a oceoeHue meopemudeckux 60Npoco8 OUCYUNIUHbL, 5 6aN108 — 3a 8bINOIHEHUe 00-
MAUIHUX 3A0AHUIL.

KpuTepun onieHKH 0TBETOB HA TeOpeTHYeCKHE BONPOCHI:

— 5 6aJ1710B BBICTABISIETCS CTYJICHTY, €CIM OH M3JIOKWII COJIep)KaHie BOIpoca B 00beMe, PeyCMOT-
PEHHOM MPOTPAMMOM, MPU ITOM HU3JI0KUII MaTepua rPaMOTHBIM SI3bIKOM, TOUYHO MCHOJb3YsI MaTeMa-
TUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY, B OIIPEIEIICHHOM JIOTHUECKO 110CIIEI0BATEILHOCTH;

— 4 6as/1a BBICTABIISIOTCS CTYIEHTY, €CJIH MPHU JOCTATOYHO IOJIHOM U TPaMOTHOM OCBELIEHUH BOIpOca
OH JIOTTYCTHJI HEOOJIbIINE HETOYHOCTH, HE UCKAXKAIOIINE MaTEMaTHUECKOT0 COJIepKaHUs OTBETA;

— 3 6aJu1a BBICTABJISIOTCS CTYIEHTY MPU HETIOJIHOM PAcKPBITHHU COJIEpKaHUs BoIpoca (coaepix aHue
BOIPOCA U3JI0KEHO (parMEeHTapHO, HE BCET/a IMOCIeI0BaTeIbHO), HO MOKa3aHO 0o0liee MOHUMaHUe
BOIIPOCA; TONYLIEHBI OIIMOKY IIPU UCIOJIb30BAHUU MaTEeMAaTUYECKON TEPMUHOJIOTUY;

— 2 0aja ToJyd4aeT CTYIEHT, IMPOJAEMOHCTPUPOBABIIMKA OOPHIBOYHBIE 3HAHUS M JOIMYCTUBIIMHA
OLIMOKH B OIPEICJIEHUH MTOHITUI U ITPU UCTIOIBb30BAaHUU MATEMAaTUYECKON TEPMHUHOJIOTUY;

— 1 6aqu1 noyyaeT CTyJEHT, IPOAEMOHCTpUPOBaBIINi 3HaHUe MeHee 10% MaTtepuasna, BBIHECEHHO-
IO Ha KOJJIOKBHYM.



KOMILJIEKT 3AJIAHUIM 1JIsI KOHTPOJIbHOM PABOTHI (PYBEKHBIA KOHTPO.Ib)

ITEPBASA ATTECTALUA
Bapmuanr 1
2 3 4 -2 7
1. Haiitu npou3BeeHNE MaTpULL: : .
-5 -4 5 6 -2

Jle + X, + 3%, = 3,
2. Pemuts cuctemy ypaBHenui metonoM Kpamepa u metogom I'aycea: { x, + X, + X, = 4,

{2x1—3x2+ X3=l.
I r I

P
3. Haittu r:lb u axb, ecnu: &= {0; 3; -1}, b ={-1,;2;1}.
Bapmuanr 2

2
1.Haiitu npou3BeieHrE MaTPULL: [ A

2%, —4x, +3x, =1,
2. Pemnts cuctemy ypaHenuid metonoM Kpamepa u metogom I'aycea: 4§ x, — 2x, + 4x, =3,
[3x1— X, +9X, = 2.

1 1 P
3. Haittu gb u a; x b , ecnu: &= {1;-3;2}, b={1;0;2}

Bapuanr 3
(2
1 -1 2 3)|3 6|
1. Haiitu npon3BeieHre MATPULL: | K
5 1 8 5 -1
o)

Jx1+ 2X, + X; =8,
2. Pemmts cuctemMy ypaBHenui MmetonoM Kpamepa u meromom I'aycca: ¢ 2x, — x, + x; =3,

t2xl+3x2— x3:5.
I I

P
3. Haittu arlb u axb ,ecnu: &= {4;1;,-2}, b={10;2}

Bapmuanr 4
| Hai -2 3 5 2
. Hantu nipousseneHne MaTpuil: : .
p A\ puai: | 5 6 4 _7
(2%, + X, + 3Xx, = -9,
2. Pemuts cucreMy ypaBHeHHM MeToioM Kpamepa u meronom ['aycca: J 8x, +3X, + 5x; =-13,

{le + 5x2 - Xy = -5,

r P
3. Haiitu ab u a x b, ecau: &= {-3;5;1}, b ={2;1;-2}.
Bapmuanr S

1. Haiitu npoussenenne Matpuil: | 1 6 -1]-1 3 .



[2X, + X, + 3x, =3,
2. Pemutsh cucreMy ypaBHeHH MeTosioM Kpamepa u meronom ['aycca: J 3X, + 2X, + 4x, =17,

[2x1 -3x, + X, =1.
I I

P
3. Haittu gb u axb, ecnu: 4= {2;3;-1}, b ={4;-2; 1}.

Bapuanr 6

2 1 3 4

(2 _1) 3 0 4 5
a1

1. Haiitu nmpoussenenue Marpuii: | 7 8 |-
1

o 1)

3%, + 4x, — 3%, = 4,
2. Pemnts cuctemy ypaBHeHui MetoaoM Kpamepa u meronom [Maycca: 2X, = X, + Xy =2,

{x1+ X, = 2X,=0.
I I

3. Haiitu arlb u axb, ecuu: 4= {1, 3; -5}, t?: {-3;1;1}.
Bapmuant 7
1
1. HaliTu npousBeieHrEe MaTPHIL: [ 2
3

2%, — X, + X3 =4,
2. Pemnts cuctemy ypaBHeHui MetogoM Kpamepa u meronom ["aycca: 3X, + 2%, + 2%, =1,

txl— 2X, + X5 = 2.
r! 1 [§]
3. Haiitn ab u a x b, ecinnu: &= {3;-4;2}, b={3;5;-1}.
Bapuanr 8
1
. 1 -1 1
1. HaliTu npousBeieHrEe MaTPUIL: LS -3 J . [2 A 3} .

[3x, + X, + 5%, =0,
2. Pemuts cuctemMy ypaBHenui metonoM Kpamepa u metomom I'aycea: | 2x, + 3x, + 3x, = 3,

[2x1 + X, +4x;, =-1.
I r- I

P
3. Haiitu gb u axb, ecuu: 4= {-1;2; 2}, b={2;-2;3}.
Bapuanr 9

- 3)
-5 1
1. Haiitn nmpou3BeieHre MATPUILL: LZ 2 J . [ 4] .

X, = 3X, + X, =-9,
2. Pemmnts cucteMy ypaBHenuii merogoM Kpamepa u merogom I'aycca: {4x, + 2x, — X, = =8,
|2%, — 3x, + 3x, = -12.

1 1 P
3. Haiitu arlb u arl x b, ecnu: &= {3;3;-3}, b={2;1; 1}



Bapuant 10

. 3 8 6 3 -1 3
1. HaliTu npousBeieHrE MaTPHIL: L ol .

[2X, — X, — X; = 4,
2. Pemutsh cucreMy ypaBHeHM MeTosioM Kpamepa u meronom ["aycca: J 3X, +4x, —2x, =11,
[3x1 - 2X, +4x, =11.

I r I

P
3. Haiitu r:lb M oaxb, e &= {-2;1;1}, b={3;0;-4}.

Bapmuanr 11
(— 2 1 1\ (2 3}
1. Haiitu npon3BeeHNE MaTpULL: L 0 2 0 J : L4 -1,.
] 0o s

[2Xx, + X, — X5 =0,
2. Pemuth cucreMy ypaBHeHHi MeTosioM Kpamepa u meronom ["aycca: J X, —x, = 3%, =13,

[3x1 - 2X, + 4x, =-15.
I I

P
3. Haittu e;b u axb, ecnu: &= {6;3; -2}, b={H41,1}
Bapuanr 12
4 -3
1 (73

1. HaiiTu npousBeieHrE MaTPULL: LS 2 -1,
2 )|

[x, —2x, — 3x, = -4,
2. Pemmts cuctemMy ypaBHenui metonoM Kpamepa u metomom I'aycea: {4x, + x, + 2x, =13,
[2x1 +9X, + X, =7,
r' ro ! p P
3. Haiitu ab u axb , ecmm: a={4;-1;3}, b ={5;0;-2}.
Bapuanr 13

3 2
1. Haiftu npon3BeieHNE MaTpuIl A-BuB-A,ecru A=| 4 |,B=| 0 2 0].
5 6

L

2. Pemmts cuctemy ypaBHeHui MetoaoM Kpamepa n meronom [Maycca: J X, + X, = X, =10,
3%, + X, + 3x,=12.

X, + X, + X; =6,

1 1 P
3. Haiiti ab u axb , eom: & ={2;0:-3}, b = {1;-2: 2}.
Bapmuanr 14

1. Haiitu npoussenenue Mmatpuly A-Bu B -A,ecom 4 =4 -1|,B =

(2 3) .
1 o)



[X, +2Xx, + 3x, =5,
2. Pemnts cuctemy ypaBHenuii metonom Kpamepa u merogom I'aycea: {2x, — x, — x, =1,
[xl +3X, + 4%, = 6.
. r rt p b
3. Haiitu ab u a xb , ecim: a ={5;3; -7}, b ={2;4;-3}.
Bapumanr 15
(3 -2 0 \ (— 5\
1. Halitu npousBenenue matpuiy A - B U B - A, ecliu A=|1 6 -1|,B=| 3 |.
s 2} 7]
(3x+4y + 7z =-1,
2. Pemuth cucreMy ypaBHeHuit MetosioM Kpamepa u meronom 'aycca: { — 2x + 5y — 3z =1,
t5x -6y +11z=-3.

r P
3. Haittu ab u a x b, ecinnu: &= {1;5; -2}, b ={0;3;-1}.
BapuanTt 16

|0 8 |

-

[2Xx, + X, + 3%, =5,

[t %)
2 -3 5
1. Halitu npousBenenure matpui, A - B , eciii A = , B=

4 1 -2

2. Pemuth cucreMy ypaBHeHHi MeTosioM Kpamepa u meronom ["aycca: J 3X, + 2X, + 4x, =5,

[2x1—3x2 + X, =13.

1 1 P
3. Haittu r:lb u a; x b, ecnu: &= {6;-8; 2}, b ={1;1;1}.
Bapuanr 17

B=|-3 0]

(s 1)

[x, +2x, +3x, =5,

(2
3 5 -1
1. Haiitu npousBenenne matpu, A - B ,eciin A = ,

2 -2 0

2. Pemnts cuctemy ypaBHeHui MetogoM Kpamepa u merogom [Maycca: 2 X, = X, = X3 =1,
txl + 3x2 + 4x3 =6.

r P
3. Haiftu ab u a x b, ecnm: & ={-3:3; 2}, b = {2; 0; -4}
Bapuant 18

(727
4 8 -3
1. Haiftu npou3BeieHNEe MaTpuIl A-BuB-A,eciu A =|-5 4|,B= .
-1 4

L2 3)

[2X, = X, + X, = 4,
2. Pemuth cucteMy ypaBHeHHi metogoM Kpamepa u merogom ["aycca: J 3x, +2x, + 2x, =1,

{x1—2x2+x3:2.



1 1 P
3. Haiitu arlb u arl x b, ecnu: & = {2; 3; -5}, b ={-6;0; 8}.

Bapuant 19

=|5 4.

s -2

[X, +2X, + X, =8,

-2
-5 2 -1
1. Haiitu npousBenenre matpui, A - B ,e€Clii A = ,B

7 5 3

2. Pemuts cuctemy ypaBHenui metonoM Kpamepa u meromom 'aycca: {2x, — x, + X, = 3,

[xl + X, - 2x3 = -3.
I r I

P
3. Haittu r:lb u axb, ecnu: &= {3;-3;0}, b={2;1,;2}

Bapuant 20
> 7
1 7 -3 4 |12 -2
1. Halitu npousBenenure MaTpuil, A - B ,€Clid A = , B = | |
2 4 -2 0 3 -1
o 1)

1 2 3

2. Pemnth cucremy ypaBHenuit meronoMm Kpamepa u meronom ["aycca: J X, — 2X, + 4x, =3,

[le - X, + 5x3 = 2.
I r I

r p
3. Haiitu ab u a x b, ecau: &= {3;-2;4}, b ={7;1;-1}.

BTOPASA ATTECTALUA
Bapmunanr 1
2
X 2

- 2x-8 4x° +5x -3
1. Beraucnuts mpenenst: a) lim =—————; 6)lim ——————.

x>4  x"-16 x>© 3x° + 9x — 12
2. Haiiti mpon3BoAHbIE TaHHBIX (YHKITHI:

W

5 x* _ [x =
a)y:6x9__4+1/x2_5x;6)y:—3;3)y:arctg 3 x; )4
x 4x — X X+ 3 ly =1/+1-t;

tg 4x

MNy=x"-IN5x; e)y=cos 6x; X)y=e'"; 3)3x y-2x=5y".
3. Haiiti yacTHble IpOU3BOAHBIE GYHKIUH JIBYX IEPEMEHHBIX

z:x2+y2-6xy+20x+18y—100.
Bapmuanr 2
2 5 3
1. Bemaucnuts npenenst: a) |im X2+3—X+2; 0) lim 3X4 i 4X2 X
v -2 2X +5x + 2 e DX + 9X =7

2. Ha¥iti mpon3BOIHBIE TAaHHBIX (YHKITHI:

2 ° X = arctg t;
a)y=7+8x5——2—5'\/x4;6)y=—x 3;B)y=|n(X—'\/l—X2);F) zg

X 2X — X y =t"/2;
my=(x*-6x)-sin 2x;e) y=sin°3x; k) y=e ""; 3)3e  —e’ =y° - 5xy.

3. Haiit yacTHbIe MpOu3BOIHBIE (YHKIIUH JIBYX MIEPEMEHHBIX

z:x2+y2- 6xy + 20x + 18y - 100.



Bapuant 3

-4 3 2x° + 4 3
1. Bemuuenuts npenens:  a) |im 2—X+; o) lim %
X 3 X =9 x> IX 4+ 9x —12
2. Haiitu npou3BoHbIC TaHHBIX ()YHKITHI:
_ y?2 (x = In(1+t° X
a)y—— Vv +2x°48;6) y- X gy 12Xy b )
1—5| X 1+ x |y = arctg t;

—x 5 -
n) y=e ’(5x—x3); e)y:(7x—x3) s K) y=sin °3x; 3)6xy —x +y =2,
3. Haiit yacTHble Ipou3BOAHbIE GYHKIUH IBYX IE€PEMEHHBIX
z= 1+ 15x- 2x° - Xy - 2y2
Bapuanr 4

2 5 3
- 3X+ 2 4Xx" +4x —x
1. Berumenuts npenenst: a) |im —————— 5 9) lim
xo2 2X —X—6 X—> o 3X +9X +3

2. Haiitu npou3BoIHbIE JaHHBIX (PYHKIIHIA:

3 — 4" (x = sin “t;
a)y=Nx' +7x+x" - —; 0y -2 my=-3(2-3x)7";r

X 1+ 4° ly =ctg t’;
m) y=3x"-cos 5x; e) y=In(x+cos x); k) y=tg ‘5x; 3)xp —Iny+y’=3.
3. HaiiTn 4acTHbIE POU3BOIHBIC (PYHKIMH JIBYX TIEPEMEHHBIX

7= x>+ 8y3- 6xy + 5.

Bapmuanr 5
2 4 2
1. BbruncnuTh Mpenessl: a)|jm M; 0)lim w
xo2 X —Xx—2 xow  3X + 9X
2. Haiitu mpou3BOHBIC JAHHBIX (DYHKIIUHA:
3 .
5 x" +3 [x =t-sin t
a)y=2x2——5+7'\/x2—8; 6)y:2—; B)y = sin x°; r) 4 X
X 2x° -5 |y =t—cost
my=7"-cos 3x; e)y=e " ; K)y=0c0s “4x; 3)5x° —xy +2y° =4,

3. HaiiTi yacTHbIe IPOM3BOAHBIE QYHKIUH JIBYX IE€PEMEHHBIX

z=2(x+y)- xZ - y?

Bapuanr 6
4 3

1. Brruucauts npeznensl: a)|im x2+7—xS o) lim DX+ 42X t3

o1 X —2x +1 X o 3x' +8x° - 12 x
2. Haiiti mpon3BoAHbIE TaHHBIX (YHKITHI:

X’ x =1t
a)y=7—x3——+2'\/ - 3x; 6)y_ 2; B)y =In(tg 3x); F)J
3+ X Ly = t° — 3t:

my=(x"+2x)e"; ey=sin 2x; K)y=3x"-2x+3;3) x-siny=y-Inx

3. HaiiTu yacTHbIe MPOM3BOAHBIE (DYHKIIMH JBYX NTEPEMEHHBIX

z=x2+y2- Xy + x+y+ 8.
Bapuant 7

2x" + 7x - 15 ° _
1. Beruucnuts npenenst: a) |im X -2 X : 6)lim M_

3 2
X _5 X —-25 Koo 3X + 9+ x

10



2. HaiiTi npou3BoaHbIe JaHHBIX (GYHKINNA:

4
4 In 3x Xx=t-t
a)y=6—3x4——2+5\/x4—x; 0)y=— ; B)y =tg "6x; r)j ;
X X =9 [ _t2_t3
y_
ny=2"-(3-x); e)y:e“1+3x; X)y = arccos e’ ; 3)3x2—2y3=5xy.

3. HaiiTu yacTHbIE IPOM3BOAHBIE (DYHKIMH JBYX IMEPEMEHHBIX :

2 2
Z=X +y +Xy- 2x-Yy.
BapuanTt 8

: - 5x' +7x" +5
1. Beruucauts mpezpensl: a) |im xz+2—x3; 0) lim — .
x»-3 X +5x +6 xow X+ 8X

2. Haiitu npou3BoHbIC TaHHBIX ()YHKITHI:

X [x = 5sin *t

6 l+e
a)y=4x5——3+6\/x5—7x; 0)y = ; B)y =arctg “3x; 1)/ L

x 1-¢e* |y =4cos "t
my = vx -arcsin x: e) y=In(x+x"-2); x)y=3"%; 3)3xy —Iny=5x.
3. HaiiTi YacTHbBIC MPOU3BOAHBIC (DYHKIMH IBYX MEPEMEHHBIX :
Z = x2+y2— Xy + 9x - 6y + 20.
Bapuant 9

2 7 5 2
1. Beruucnuts npenenst: a)|jm 2X _39)( +10 . 0 lim 8x _49x X
X— 2 X -8 X—> © 33X + 9x

2. Haiiti npou3BOIHBIC JTAaHHBIX ()YHKITHIA:

1 , [x:tet,
a)y=5x4——3+5’\/x2—34; 6)y:X—2; B)y = C0S ~ 4X; F)J t

X 4x — X [yz—t,

e

My=x"M7x; e y=0-4x*)%; x)y=arccos( e’*); 3)3x -2y’ =5xy.
3. Haiitu yacTHBIE IPOM3BOIHBIE (PYHKIMH JIBYX EPEMEHHBIX
Z = 2XYy - 3x % - 2y2+ 10.
Bapuant 10

x° = x

~ 30 8x° + 4x° -3
1. Beruucnuts npeaenst: a) |im ——————; 0) |j .
lems x° + 125 legl 5x' + 8x° — 12 x

2. Haiiti mpou3BOIHBIC TaHHBIX (DYHKITHA:

5 14 e [x = arcsin t,
a)y=4x5——3+’\/x3+\/g;6)y:+—eX;B)y:cos37x;r){
X l1-e ly =Int,

n)y = (2x% - 5)-e°%; e)y =+1-sin 2x ; k)y = In(sin 2x + cos 2x);3)In( xy) = x> —y?
3. HaiiTi yacTHble pOU3BOAHBIE QYHKIUH JIBYX IEPEMEHHBIX
Z = XYy - x 7 - y2+ 9.

Bapuant 11

) X2 - x -12 . 3x" +6x-13
1. Beruucnuts npepensi: a) lim ————;  6) lim . .
x>-3 X" -9 x=>o X" +3x+1

2. Haiitu nmpou3BoHbIC TaHHBIX (DYHKITHI:

11



8 [ 4 4x° + 21 [x =1n"t,
5 7 4 . . tg x
a) y=7x -+ Vx ~Ine; 0)y=—-—:8B y=6"", 1)
X X ly=t+Int,

2
1) y=x"-e"; e) y=cos "5x; k) y=arctg V2x—1;3)Xxtgy+y =5x.
3. HaiiTi yacTHBIC IPOU3BOIHBIC (YHKIIUH JIBYX ITEPEMECHHBIX :

Z = 2Xy - 2x % - 4y2+ 5.

Bapuanr 12

2 6 3
1. Berauciute npenenst:  a) |im M;le; 6) lim w
X— -5 5x + X X—> o 6X -9+ x

2. Haiitu npou3BoHbIC TaHHBIX ()YHKITHI:

5 3 —sin X = 6t —4,
a)y=8x——4—3\/x5+'\/10;6)y=g *3x;
x

;B)y =sin "~ 3x; T)
/3 + cos x y =3t°,

Ve e)y=In’(ctg 3x); ®K)y=(3x-1)-Inx; 3)5x° —xy +2y° =5,

n)y=e
3. Haiitn yacTHbBIE TPON3BOAHBIE (DYHKIIMH JBYX ITEPEMEHHBIX :
2
z=(x-5) +yiH 1.
BapuanTt 13
3x° + x — 10 '+ 7x° + 4

1. Beruucnouts npepensl:  a) |im > ;0 0) lim — 7 :
P X -4 ww X+ TX — 2x

2. Haiiti npou3BOIHBIC JTaHHBIX ()YHKITHIA:

3 3 [Xx =sin t —tcos t;
a)y:8x3+23’\/x4——; 6)y=Ir)l(_x; B)y=tgs4x; r)

NS Ly:tsint;

,Z[)y:(xz—Gx)-ng; e)y:In(x+\/x2+3 ; K)y = arctg \/;; 3) x>+ y®=3xy .

3. HaiiTi yacTHbIe IPOM3BOHBIE QYHKIIUH JIBYX IE€PEMEHHBIX

2 2
Z:(X-2)+2y - 10.

Bapmuanr 14
. 5x° +4x+1 x? +3x° - x
1. Beruucnuth mpenenst:  a) lim — 0)lim — 5 .
x=>-1 x" —6x -7 x> X +5H5X - 2x
2. Haiiti mpou3BOIHBIC TaHHBIX (DYHKITHA:
3 4 [ x = sin 2t,
a) y=+/31 +4x° - =+ 3x?%; 6)y:x—2; B)y = sin ' 2X; r) { ,
X 2X — X ly =cos “t,
3 3 arccos ~/x 2 2 2
n)y:ct92x'(3+x);e)y=|n(x—4—x); K)y=e ; 3) X y+2x -y =3.

3. HaiiTu yacTHbIe MPOM3BOAHBIE (DYHKIIMH JBYX NTEPEMEHHBIX

Z = x2+xy+y2- 6x - 9y .
Bapmuanr 15

) x° +3x - 28 . 6x° +3x -2
1. Bpruucnute npenpenst: a) lim —— ;5 0) lim ——.
x>4  x3 _ 64 x>® 3x° + X -5

2. Haiitu mpou3BoHBIC TaHHBIX (PYHKITHI:

12



1 _

a)y =2x - - - Vil +e’; 6)y= °x -8,
0 y=2"" e) y=In(2x+ cos x); K)y =~/cos 4X ; 3) xsin y=vylIn x.

3. HaiiTn 9acTHbBIE MPOU3BOIHBIC (DYHKIIMH JBYX IMEPEMEHHbBIX :

z=6(x-y)- 3x? - 3y°.

BapuanTt 16

. 3x? 14X +5 ) 5x° +x-5
1. Beruucnuts npenenst:  a) lim ; 0) lim ———.

2 3
x>5 X" —6X+5 x> 33X +8Xx -5
2. Haiiti npou3BOIHbIC JAaHHBIX ()YHKIIHA:

1 / arctg 4x X =
a)y=6x3——5+7x2—2x; 6)y =3x> -cos 5X ; B)y=zg—; r)
X X —1 = e
y
1 . 5, . . arcsin - x| 2
o) y=arctg —; e)y=tg (sin x); X)) y=e ;0 3)24/xy =3x" —2y.
X
3. HaiiT yacTHbIe IpOU3BOAHBIEC (GYHKIIUH JIBYX IEPEMEHHBIX .
z = x2+y2+xy+x- y + 1.
Bapuant 17
o oxP—x  3x°-17 x - 28
1. Berunenmts npegenst: — a) lim — ; 0) lim 5
x=>1 x° -1 Xxoo X" —9x + 14
2. Haiitu mpou3BOHbIC JAHHBIX (DYHKIIU:
.3
7 8 X =sin t,
a)y:2'\/x3——3+3x2+52;6)y=c0533x; B)Yy = X =5 T)
X 4x - x y =3cos °t,

my=10""; ) y=sinn x); K) y=3x"+In’x; 9 x’-—Ilny+y> =3,

3. HaiiTi yacTHbIe IPOM3BOHBIE QYHKIIUH JIBYX I€PEMEHHBIX

z=3x>+ 3y°- oxy + 10.

Bapuant 18
3 2 4 2
o 4AxT - 2x° +5x o Ix —=3x +2
1. Beruucnuth npenenst: a) lim > ; 0) lim 3
x—>0 3x"+ 7 x>0 9x° 4+ 4x -3
2. HaiiTu npou3BoiHbIE JAHHBIX (QYHKIUI:
1 / 8 [x =t
a)y=7x3——5+3x —In5;6)y:(x2+2)~ln8x;B)y= X =5 T)4
X

X = arccos

4 - X ly=Int,

My =sin7x; e)y=In(x +cos x); k)y=arcsin VI-x"; 3)xy—Iny=3.

3. HaiiTi yacTHble pOU3BOAHBIE QYHKIUH JIBYX IEPEMEHHBIX
Z = XYy - x? - y2+ 9
Bapmuanr 19
) 10x-3x° -8 . 8x —5x+9
1. Beruucnute npenensi:  a) lim ; ;0 lim ———————.
x>2 3x° —8x+ 4 x> 7 —3X —5X
2. Haiitu nmpou3BoHBIC TaHHBIX ()YHKITHI:

13
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2 [x =3t —sin t;
a)y:2x5—_3_6"’C —Ine; 6)3/:72—)(5; B)yzs\/(xz—3)z; r) 4
X

- X Ly:5—cos 2t;
my=cg ‘2x; e)y=(1- 2x)arcsin x; xk)y=In( x+ Vx> —4); 3) cos( xy) = ysin x.
3. Haiitu yacTHBIE IPOM3BOIHbIE (PYHKIMU JBYX MEPEMEHHBIX:

7= 2x° + 2y3- 6xy + 5.

Bapuant 20
) x> -1 ) x> +3x-5
1. Bsmwmemuts npegenst: a) lim ————;  6) lim ————.
X=>-1x" +3X+ 2 xo>® QX 4+ 7
2. Haiiti npou3BOIHBIC JAaHHBIX ()YHKIIHN:
2 2
2 2 — X X =4t + 2t°,
a)y=x6 R VS [ e2; o)y = 2x° - arctg X ; B)y =——;T)
X cos 4x y =5t° - 3t°,

m) y=cos 3x;e)y=In(x+1Inx); x)y=arctg Vx —1; 3)e” +\/;+\/;:0.

3. HaiiTi yacTHble IpOM3BOAHBIE (YHKIUH JIBYX IE€PEMEHHBIX |

Z = 4x - 4y - x7 - y2.

Kputepuu onieHKH NUCbMEHHOH KOHTPOJIbHOM PadoThl (8 pamkax pybedcHol ammecmayui)

Peznamenmom BPC kagedpvr «Bvicwias u npuxkiaouas mamemamuxay npeoycmompeno 25
b6annos 3a evinoiHeHue pyoedcHOU KOHmMpOAbHOU pabomwi. Kaxcooe 3adanue, 6xodsaujee 8 KOH-
MPOIbHYI0, OYeHugaemcs npenooagamenem OnpeoeieHHblM Koaudecmeom oannos. Mmozogviil dOan
3G KOHMPOILHYIO paOomy NOIYUAemcs CyMMUPOBaHUeM OANL08 3a 8Ce 3A0aHUS.

Kpurepuii oieHKH 0HOTO 3aJaHUS:

pyOexxHasi KOHTpPOJbHAs paboTa OLIEHHWBAETCS MaKkcUMaibHO B 25 GamnoB. Kaxnoe 3aganue, BXos-
11ee B KOHTPOJIbHYIO, OLIEHUBAETCS MPENoAaBaTesieM OIpeIeIeHHbIM KOoJIn4ecTBOM OayuioB. Mroro-
BBIIl 0al1 32 KOHTPOJBHYIO padOTy MOy4aeTcsl CyMMHpPOBaHUEM OalIoB 3a Bee 3aaanus. [IpuBenaem
KpUTEpUI OLIEHKH OJHOTO 3aJaHUs:
— 00ydJaromuiics MPaBMIILHO PEIWII 33/aqy; IIPH STOM JIOTHYHO, TIOCIEIOBATEIBHO W apTyMEHTHPO-
BaHHO W3JI0XKHJI pEIIeHHUE 33]a9l — MAaKCUMaJIbHOE KOJMYECTBO OAJUIOB;
— 00yJaronuiicss B OCHOBHOM TIPABWIIHO PEIIHJII 3319y, JOMYCTHB MIPH 3TOM HE3HAYNTEILHBIC He-
TOYHOCTH U MorpemHocty — 80% OT MaKCUMalIbHOTO KOJIHUYECTBA OAJUIOB;
— 0oO0yyYaroImuiicsi He MOJIHOCTBIO PeIM 3ajauy, Ho He MeHee 50%, MOIMyCTUB MPHU 3TOM He Ooiiee
OJIHOM rpy6oii ook — 60% 0T MaKCUMAaJIbHOTO KOJIMYeCTBa OaIJIOB;
— oO0yyarouuiicst mpuBeNl HETONIHOE pellleHne 3a1a4n (cTeneHpb moaHoTe — oT 30% mo 50%), gomy-
CTHB IIPH 3TOM 3HAUUTENbHBIC Heo4ueThl — 40% OT MaKCUMAaJIbHOTO KOJIMYeCTBa OAIIJIOB;
— oOyuaromuiicst mpusen He 6osee 30% pemieHus 3agauu, JOMYCTUB MPU ITOM IpyOble OLIUOKU U
Heno4deThl — 20% OT MaKCUMAaJIbHOT'O KOJMUECTBA OaJlJIOB;
— oOy4Jaronuiicss He MPHUCTYIWI K PEIICHHIO 3a1a9 — 0 OayioB.
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IK3AMEHAIIMOHHBIE BWJIETBI

BUJIET Ne 1
. Onpenenurenu Il u Il mopsakoB. OnpeneneHuss © OCHOBHBIC CBOMCTBA.

—

[ X, +2x, +3x, =5,

2. Pemmtb cucteMy JTMHEHHBIX YPAaBHEHHIA: J 2X, = X, = X3 =1,

[xl +3x, + 4x, = 6.

3. Haiitu yriosoii koaddunment npsmoit AB, eciu A(-2;5), B(-3;4).

4, Jlanuwl BekTOpBL:a = {1;— 2;1}, b = {- 1;0 ;- 1} .HaiiTi uX CKaJIAPHOE U BEKTOPHOE IIPOU3BEICHHUSI.
2

5. Haiftu pousBonHylo GyHKIMH y = € -c0s X . Jana GyHKumst y =12 . Haifitu "

BUWIET Ne 2
1. AnreGpanueckue AONOJHEHUS U MUHODPBL. Bpluucienue onpeaenuTes pa3iokeHUeM 10 dJie-
MEHTaM CTPOKHM HJIM CTOJIONA.

[ X, +6x,-5x,=7,
2. PemuTh cucTeMy JIMHEWHBIX ypaBHEHUM: J 2%, + 2%, + 3%, =10,
t8x1 - X, + 4%, =-3.
3. Hau tpeyromshnk ABC, rne A (-8;-3), B (4;-12), C (8; 10). Harmcars ypaBHeHust croponbl AB u
BoicoThl CH.

4. Haiitu JyIMHY BEKTOpa E ,ecmu A(3; 1; -2), B(4;-1;0).

5. Haiitu npousBoaHy0: y = 3x°In x - x*. Jlana Gynkuust y = In(2x + 7). Haiitu »".

BUJIET Ne 3
1. Cucrema nunelHbIX ypaBHeHUH. OcHOBHBIE onpenenenus. Metoasl Kpamepa u I'aycca pemienus
CUCTEM JIMHENHBIX YPaBHCHUM.

2X, = X, + X, = 4,

2. PemmuThb cucTeMy IMHEHHBIX ypaBHEHU: {3Xx, + 2X, + 2X, = 1,
[xl - 2X, + X, = 2;

3. Haiitu yrioBo# kosddunuent npsmoit AB, eciu A(-7;7), B(-5;3).

4. JlaHbl BEKTOpB: a = {4;1;2}, b = {~1,0;2}. HaifTu ux CKausIpHOE M BEKTOPHOE MPOU3BEACHHUS.

ol

. Haiitu npoussomnyro: y = x -sin 2x. Jlana yaxmus  y = (4x + 1)13 . Haiitu »".

BUJIET Ne 4
1. Bexkropsl. Koopaunats! BekTopa. J{nnHa BekTopa. PaznoxeHue BeKTopa 1o KOOpAHMHATHBIM OCSIM.

[ X, +2Xx, —4x, = -7,
2. Pemmth cucteMy JTMHEHHBIX YPAaBHEHHIA: JZX1 - 4x, +3x, =13,
t 8Xx, — X, —Xx; =9.

3. Hammcars ypaBHeHHE TpsAMOH, poxosiieit dyepe3 Touky C (6; 15) napamiensHo npsmoit AB:
3x—2y+6=0.

4. Haiiti Ay BeKTOpa 4B ,ecma A (2; -1; -4), B (3; -3; -2).

5. Haiiti Ipou3BOIHYIO: Y = (2X3 + 1) -tg x . ana pynkiusa y = In(x + 3). Haiitu »".

BUJIET Ne 5
1. CkansipHoe npousBefeHrne BEKTOPOB. OCHOBHBIE CBOMCTBA. MEXaHUYECKHII CMBICH CKAISIPHOTO

IIPOU3BEICHU. YTOJI MEXAY BEKTOpPaMHU. Y CJIOBUE NIEPIECHAUKYIIIPHOCTH BEKTOPOB.
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(X, +2x, + x, =0,
2. PemuTh cucteMy JTMHEHHBIX YPABHEHUI: J 2Xx, = X, + X, =0,

txl+x2—2x3=0;

[98)

. Haiitu yrimoBoii koaddunuent npsmoit AB, ecnu A(-4,7), B(-5;2).

I

. Nanbt BekTOphL: @ = {—1;3;-5}, b = {3;1;~1}. HaiiTh uX CKaISPHOE U BEKTOPHOE TIPOM3BEICHHUSL.
x%+2x 3x-1
. Jlana ¢pyHKIHS Y = 2 . Haiitu »".

BUJIET Ne 6
1. BekTOpHOE M CMEIIaHHOE IPOU3BENCHUSA BEKTOPOB. OCHOBHBIE CBOWCTBA M BBIYMCIICHHE YEpeE3
onpenenuTeny. ['eomerpuyeckue NpUIOKEeHNUsI BEKTOPHOIO U CMEIIAHHOIO IPOU3BEICHUMN.

[ X, —2x, —3x, = -4,

9]

. Haiiti mpousBoaHy0: y = €

2. Pemuth cucteMy JIMHEHHBIX YpaBHEHU: J 2X, + 2%, =X, = -4,

[7x1 +2X, +3x,; = 4,
3. Jan tpeyronbuuk ABC, e A(-12; -1), B(0; -10), C(4; 12). Hamucars ypaBHeHue meauansl  AE.
4. Haiitu 1yiuHy BEeKTOpa E ,eciim A(4; -2; 5), B(8; 2; 3).

5. HaiiTu npou3BOAHYIO: Y = COS 26x. Jana pyHkuus y = x%In x . Haiitn »"

BUJIET Ne 7
1. IIpsimast Ha TIOCKOCTH. PaznuyHble BUABI YpaBHEHUH NMPSMON Ha IJIOCKOCTH. YTIIOBOW KOA(du-
LUEHT NPSAMOM. Y CI0BHS NApAJUIEIBHOCTH U NEPIEHANKYIIAPHOCTH IPAMBIX.

[, +2X, + X, =8,
2. Pemmuth cucteMy TMHEHHBIX YpaBHEHHM: { 2X, — X, + X, = 3,
txl + X, = 2%, =-3;
3. Haiitu yrnoBoii koaddurment npsimoii AB, eciiu A(-3;6), B(-7;1).
4. Jlanbl BeKTOpBL: @ = {5;-3;3}, b = {2;3;-1}. HaiiTn ux CKaJlsIpHOE ¥ BEKTOPHOE MPOM3BENEHUS.

2x "

o 3 -
5. Haiitu npon3BoaHyO: y = X .e*. Jlana ¢byHkuusa y =11 °°. Haiitm  y".
BUJIET Ne 8
1. Yron mMexny npsMbeiMu. PaccTositHuE OT TOUKHM 10 NMpsAMOM. JleneHue oTpe3ka B JaHHOM OTHOIIE-
HuH. Todka nepeceyeHus NnpsMbIX.

[ X, +2x, —4x, =3,
2. Pemmth cucTeMy JTMHEHHBIX YPABHEHUMN: J 4x, + x, —3x, =0,
[8Xl - TX, + X5 =4.

3. Jlan tpeyronmbuuik ABC, tne A(-5; 7), B(7;-2), C(11; 20). Harucarb ypaBHEHUs CTOpOHBI AB 1 BbI-
cotel CH.

4. Haiitu niuny Bektopa 4B , ecim A(-2; -3; 2), B(-1; -5; 4).

B

5. Haiitu nponsBogHyo: y = e” ~(3x2 - 4). Jana pyukrust y = In (3x + 5). Haiitu "
BUJIET Ne 9
1. KpuBble BTOPOro nopska: OKpy’HOCTb, SJUIMIIC.

[2x, —4x, +3x, =1,
2. PemuTh cucTEMY JIMHENHBIX YPaBHEHUI: J X, —2X, + 4x, =3,
t:%x1 - X, + 5%, =2;
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3. Haiitu yrnoBo# ko3¢ duinent npsimoit AB, ecnu A(-3;6), B(-9;1).
4. Jlausl BekTOpBI:a = {— 3;5;—2},b = {3;7,10 }. HaiiTn X CKaJApHOE U BEKTOPHOE [POU3BEICHHS.

”

5. HaiiTu npou3BOAHYIO: Yy = sin * X +sin 3x + 3sin x. JlaHa byHKIUA Y = e’ Haiirnm "

BUJIET Ne 10

1. KpuBble BTOpOro nopsijaka: rumep0oJa, napadona.
(X, + 2%, —4x, = -7,

2. PemiuTh CUCTEMY JIMHEUHBIX YPABHEHMIA: J 5x, —4x, + x5 = -7,
tle - 7X, +3X; =-3;
3. Hanmcats ypaBHEHHUE NPSAMOH, npoxo/sinei uepe3 Touky C(-3;-5) nmapamienbHo npsimoit AB:
4x+5y-2=0.
4. Haiftu aiiaHy BEKTOpa E , eca A(-2; -3; 2), B(-1; -5; 4).

2
5. Haiftu npousBoanyto: y = 2x -cos x. Jlana gysknus y =10 " . Haiitu »".

BUJIET Ne 11
1. INonsatue dynkuuu. OOnacTh ompeneneHus U obnacTh 3HadeHH (QyHKIMU. CrnocoObl 3agaHus.
OcHOBHBIE 3JIeMEHTapHbIC (PYHKIIUU U UX XapaKTCPUCTHKH.

(X, +2x, —x, =1,
2. PemuThb cUCTEMY JIMHEHHBIX yPaBHEHUM: { X, — 3X, + 2x, = 0,
[xl +4x, +3x, =2;
3. Haiitu yrioBoi kosddunuent npsamoit AB, eciu A(-5;2), B(-1;9).
4. Jlanbl BeKTOpBL: @ = {— 4;8;0}, b = {5;3;7}. HaliTi X CKaJIAPHOE U BEKTOPHOE IIPOM3BEIECHHS.

5. Haiitm y',ecnmm y = 5cos X + cos 5x — cos ° X. Hana pynkuus y = In(sin 3x). Haiitu »".

BUJIET Ne 12
1. Ilpenen pyHKIMU B TOUKE U Ha OECKOHEYHOCTH. OnHocTopoHHME TpeAenbl. beckoHedHO
OombiIas 1 6eCKOHEYHO Manas (PYHKIIUU U CBSA3b MEXAY HUMHU.

[x, —4x, —7x, =0,
2. PemnThb cUCTEMY IMHEHHBIX yPABHEHUM: { 7 X, + 2X, + X, = —10,
[8xl - X, +4x, =-2;

3. Jau tpeyromsuuk ABC, rne A(-9; 20), B(5; 13), C(-3; 7). Harmcats ypaBHeH¥st CTOpOHBI AB ¥ BbI-
cotel CH.

4. Haiitu quny Bektopa 4B, eciu A(-5; 0; 1), B(-4; -2; 3).

—_—

5. HaiiTi npou3BOAHYIO: Y = Sin (x2 +ax3 - 5). Jlana pyskuust y = In(7x + 3).  Haittu .
BUJIET Ne 13
[0]

. [0 ] .
1. OcHOBHBIE TEOpeMBI O TIpesenax. PackpbiTue HeonpeaeneHHOCTe! L_ J u L_ J [lepBblii 1 BTO-
0 0

poli 3amMeuaTeNbHbIC TPEICIbI.
(2%, + X, = x, =0,

2. Pemmth cucteMy JTMHEHHBIX YPAaBHEHHIA: J X, —x, —3x, =13,

t3x1 - 2X, + 4x, = -15;
3. Haiitu yriosoii koaddunment npsimoit AB, eciu A(-8;1), B(-6;5).

4. Jlauwl BekTOpBL: @ = {2;1;-1}, b = {-1;4;2}. HaiiTi ux CKalsApHOE U BEKTOPHOE MPOU3BEICHUSL.
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5. Haiitu mpousBogHyto: y = xe”. Hana ysakuus y = In(1+ 5x) . Haiftu y".
BUWIET Ne 14
1. HenpepbiBHOCTD QpyHKIMH B Touke. ToukM pa3pbiBa GyHKIUU U UX KIIACCH(PHUKALINS. He-
IPEPBIBHOCTh (YHKLIMU HA OTPE3KE.

X, —2X, + 6%, =8,

(
2. PemuTh cucTeMy JIMHEHHBIX YpaBHEHUI: J 5, + X, —6x, =1,

[8x1 - X, =3X; =7;
3. Jlau tpeyronsuuk ABC, toe A(-8; -3), B(4; -12), C(8; 10). Harmcats ypaBuenue meauansl  AE.
4. Haiitu aumuHy BEKTOpa E ,ecia A(3; 1; -2), B(4; -1; 0).

sin X

5. HaiiTi mpou3BoHyIo: y = X° -cos X . JlaHa GyHKIHMSA: Y = 2 Haiitu y»".

BUWIET Ne 15
1. IIpousBogHas PyHKIUU OTHOM MEPEMEHHON; e€ TeOMETPUUYECKUN U MeXaHUYeCKuid cmbict. ud-
bepeHpyeMocTs (yHKIIHH.
[x, —2x, —3x, = —4,

2. Pemuth cucteMy JIMHEHHBIX YpaBHEHU: J 4x, + x, + 2x, =13,
thl +9X, + X, =7,
3. Haiitu yrioBoit koaddurment npsimoii AB, eciiu A(-9;4), B(-7;8).

4. Jlauwl BekTOpBL: @ = {6;4;-1}, b = {~ 2;3;-1}. Haiftu ux CKaISPHOE U BEKTOPHOE TIPOU3BEICHHUSL.

5. Haiitu npousBogHyo: y = 3x®.e”. Jana pyukims y = In(4x +9). Haiitu y”.

Kputepuu ouneHKM (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC xageopwt «Bvicuwias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUBAemcst no 5-0ainbHOU WKae.

KpuTepuii onieHKHn oTBeTa Ha YK3aMeHe:

— 5 0any10B MOTyYaeT CTYAEHT, MPOJEMOHCTPUPOBABILINK MOJIHOE BIaJCHUE 3HAHUSMHU B COOTBET-
CTBUHU C TpeOOBAaHUSIMH YICOHOU MPOTPAMMBI, T.€. PEUIUBIINN BCE 3aaHUs 0€3 OIMOOK B JIOTHYE-
CKHX PacCYKIEHUSIX U B 000CHOBAHUH PEIICHHS;

— 4 6a/171a TOTyYaeT CTY/ACHT, KOTOPBIN MPH MOJTHOM BJIaJICHUU 3HAHUSMU B COOTBETCTBUU C TPEOO-
BaHUSAMHU Y4€OHOM MPOTrpaMMBbl JOMYCTHII OT/IEIbHBIC HECYIIECTBEHHBIC OMUOKH TUOO MPUBEICHHBIC
UM PEIIeHUs] HE0OCTaTOYHO OOOCHOBAHHBI,

— 3 06aJs1a nojay4yaeT CTYAEHT MPU HEMOJIHOM M3JI0KEHUH MOJTYyYEHHBIX 3HAHUM, TOMYCTUBIIUNA MTPU
9TOM OTJEIbHBIEC CYIIECTBEHHBIE OITUOKH;

— 2 faJjua moJsiydaeT CTYIEHT NMpU OECCUCTEMHOM H3JIOKEHUU MaTepuana, JAOMYCKaoUuil cyle-
CTBEHHBIE OIMOKH, KOTOPHIE MOTYT IIPEMSATCTBOBATh YCBOSHUIO JajbHEHIIEH yueOHO nHpOpMAaITiH.
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BTOPOM CEMECTP 5
BOITPOCHI JIJISI KOJJIOKBUYMA (TEKYILMI KOHTPOJIb)

PA3JIEJI: «MHTET'PAJIBHOE UCUMCJIEHUE ®YHKIIMN OJHOM [TIEPEMEHHOI»

1. IlepBoobpasnas. HeonpeneneHHblil HHTErpai U ero cBoicTBa. Tabiuiia OCHOBHBIX (OpMys UHTE-
rpupoBanus. [Ipocreiiye npuemMbl HHTETPUPOBAaHUSA. 3aMEHA IEPEMEHHOM B HEOIIPEIEIEHHOM
nHTerpaiie. MHTerpupoBaHue 1o 4acTsM.

2. KommekcHbie ynciaa 1 GOpMbI X MpeAcTaBiIeHUs. AnreOpanyeckue NeHCTBUS HaJ KOMILJIEKC-
HbIMU ynciiamMu. @opmyiia Myaepa. @opmyra Diiepa u nokasareiabHas Gopma MpeacTaBIeHUS
KOMILIEKCHOT'O YHCJIA.

3. MHorouneHsl B KoMIUIeKCHON obnactu. Kopuu mHorowiena. Teopema besy. OcHoBHas Teopema
anreopsl. PaznoskeHne MHOro4IeHa Ha MHOYKHUTEIIH.

4. VHTerpupoBaHue JpOOHO-PAIIMOHAIBHBIX (PYHKLIUI TyTeM pa3ioKeHHs Ha IPOCTEHIIE TPOOH.

HuTerpupoBanue BbIpaXKEHUH, CoAepKalIMX TpUTOHOMeTpuueckue ¢yHkiuuu. MHTerpupoBanue

HEKOTOPBIX UppallMOHaIbHOCTEN

6. OmnperneneHHbIN UHTErpal Kak Mpejies MHTerpaibHbIX cyMM. CBOMCTBA ONpeiesieHHOro uHTerpana. Gopmyrna
Hrtorona-Jleitonuiia. 3amMeHa repeMeHHOM B OTpeZIeNieHHOM UHTerpasie. MHTerpupoBaHue 1mo 4acTsim.

7. HecoOGcTBeHHBIE MHTETPAJIbI ¢ OECKOHEYHBIMHU TIpeIeJIaMHi U OT HEOTPAaHMYEHHBIX (YHKIUH.

PA3AEJ: « INODPEPEHIIMAJIbBHBIE YPABHEHUM S »

1.  OcHoBHbIe MOHATUS Teopuu auddepeHnnanbHeIx ypaBHeHui. 3agaua Komu. Teopema cyme-
CTBOBaHUS M €IMHCTBEHHOCTH pemeHus. [lonsaTie ocoboro pemieHus

2. OCHOBHBIE KJIACChl YpaBHEHUI MEPBOTO MOPAIKA, HHTETPUPYEMBIX B KBaJpaTypax

3. Juddepennmanbapie ypaBHEHUS BBICIINX MOPAIKOB. 3anava Komu. Teopema cyiiecTBoBaHUS U
€IMHCTBEHHOCTH. Y PaBHEHHSI, JOMYCKAIOLIUE MIOHUKECHHUS TOPsIAKA

4. JluneiiHble OHOPOAHBIC U HEOIHOPOAHBIE MU depeHnnanbubie ypaBHeHHs. CTpyKTypa 00mIero
pelIeHrs OJTHOPOAHOrO JMHEWHOTo nuddepeHuanbHoro ypaBHeHus. MeTo1 BapHaiuu mpou3s-
BOJIBHBIX MTOCTOSIHHBIX JUIS PEHICHUs] HEOTHOPOTHOTO JIMHEHHOTo AuddepeHnnanbHoro ypaBHe-
HUS C TIPOU3BOJIBHOM MPaBOM YaCThIO

5. Jlunentnbie muddepeHnraTbHbIE YpaBHEHUSI C TOCTOSHHBIMU Koddduimentamu. CTpykTypa
00I11ero pemeHus JMHEHHOTro HEOAHOPOAHOTO ypaBHEeHUs. Haxoxk/ieHre 4acTHBIX pelIeHui He-
OJTHOPOJHBIX YPABHEHUM C MPABOM YACTHIO CHENHAIBHOTO BUIA

6. Cucremsl quddepeHnnanbHbIx ypaBHeHH. Hopmanbabie cuctemsl. 3agaua Korm.

W

Kpurtepuu oueHku (6 pavkax mexywei ammecmayuu,)

Pecnamenmom BPC kagedpvl «Bvicuwias u npuxiadnas mamemamuxa» npeoycmompero 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paspabomanst, ucxoos u3 pazoeienus oOa-
7108: 5 6annos 3a 0ceoeHue meopemueckux 60npocos OUCYUNIUHbL, 5 OANNI08 — 34 8bINOJIHEHUE O0-
MAWHUX 3a0aHUL.

KpuTepun onieHKH 0TBETOB HA TeOpeTHYECKHE BONPOCHI:

— 5 6aJ1J10B BBICTABIISIETCS CTYJICHTY, €CIM OH M3JIOKWII COJIepKaHhe BOIpoca B 00beMe, PeyCMOT-
PEHHOM MPOTPAMMOM, MPU ITOM HM3JI0KHI MaTepraj IPaMOTHBIM SI3bIKOM, TOYHO HCIOJIb3Ysl MaTeMa-
TUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEJEIICHHOM JIOTHYECKOM 110CIIEJ0BATEIbHOCTH;

— 4 0aJ11a BBICTABIISAIOTCS CTYAEHTY, €CIIH ITPU JOCTATOYHO MOJIHOM U IPaMOTHOM OCBEILLIEHUH BOIpoca
OH JIOTYCTHJI HEOOJIbIINE HETOYHOCTH, HE UCKAXKAIOIINE MaTeMAaTHUECKOT0 COJICPKAHUS OTBETA;

— 3 6aJu1a BBICTABJISIOTCS CTYIEHTY MPU HEMOJIHOM PACcKPBITUH COJIEpKaHus BOIpoca (coliepiKaHue
BOIpPOCA U3JI0KEHO (parMEeHTapHO, HE BCET/a IMOCIeI0BaTeIbHO), HO MOKa3aHO 00liee MOHUMaHUe
BOIPOCA; TONYIIEHBI OINOKU MIPH UCIIOJIb30BAHUN MaTEMaTUYECKO TEPMUHOJIOTUH;

— 2 0ajya TOJyYaeT CTYIEHT, MPOJEMOHCTPUPOBABIIMN OOPHIBOYHBIC 3HAHUS M JONMYCTHBIINN
OLIMOKH B OINPEICJIEHUH MTOHITUI U ITPU UCTIOIb30BAaHUU MAaTEMAaTUYECKON TEPMHUHOJIOTUY;

— 1 0ay1 moy4aeTt CTyIeHT, IPOAEMOHCTpUpOBaBILNi 3HaHKuEe MeHee 10% maTepuana, BBIHECEHHOTO
Ha KOJUIOKBUYM.
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KOMILJIEKT 3AJIAHUHM 1JIsI KOHTPOJIbHOM PABOTHI (PYBEXKHBIA KOHTPO.Ib)

[NEPBAA ATTECTALIA
BAPUAHT 1

Haittu unrerpansr:

1 xdx : 2 dx :
I\/4—x2) )I\/9x2+2

S)Iemxdx o 4) j(x2 —4x +5)In xdx ; 5) Ixsin4xdx;

-1 —7x2+5x+1
6)I dx ; 7)] . dx ; 8) Isinsxdx; 9) ICOSZZXdX;
_4x+13 X —4
lO)J'(3x + 4x —1)dx ; 11)j :
5 x>+ 4x+5
BAPUAHT 2
Haittu nnrerpansr:
l)j x o 75 2 o -5 3) [ Vax - 1dx ; 4)j(x2—5x+2)lnxdx; S)Ixe_sxdx;
9 — 2x
5Xx™ + 2x Xx+1 5 1
G)I - dx;7)J’ - al X ! B)Icoslsxsin3xdx; 9) IcosZBde;
X 9 X —2x+10
0 1
3 2 dx
lO)J(4x +5x —2x+1)dx; ll)j
" X +4x+ 8
BAPUAHT 3
Haiitn I/IHTeraJH)I'
3dx dx
Df—F7— Z)I ; J' > —; 4)j6$in5xdx;
\/18 —9x° 1-7x arctg” x (1+ x7)
4x° —9x* +5x -1 7% -2
5)J‘(x2—2x—3)lnxdx; 6)] - dx : 7)I - dx :
X +100 X —=12x + 37
1
dx
8)J‘sin3xcoszoxdx; 9)jcosz4xdx; 1O)J'(x3+4x2—5x—1 11)J' :
L x> +16x% + 65
BAPUAHT 4
Hailit nHTErpasL:
In xdx 3dx dx .
;2 ;3) [—; 4) [xsinl4xdx;
J X )I8+2x2 )jw/4_5x )j
3 2
X +2x —3x+1 9x + 2
5)j(x2+4x+1)lnxdx;6)j ” dx: 7).[ = ” :
-100 —50X+629
2
dx
8)J‘sin3xcos12 xdx ; Q)Ic0525xdx; 10).[(x2+9x—2 dx; 11)]’
. X +2x+5
BAPUAHT 5
1)Ixe'xzdx; 2)'[L; 3) [sin (3 - 5x)dx ;4) Ixsin 9xdx ;
V15 - 3x°
dx 2x° —4x® +5x-3
5)J'(x2+5x—7)lnxdx; 6)]—2; 7)j > dax ;
2Xx -3 -4x X +9
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3
8)Ism xcos’® xdx 9)_[cos 6 xdx ; 10).[ 5x —6x+1 dx; 11)J

-1

dx

x +6x+18

BAPUAHT 6
Haiitu unrerpansi:
1) j(x2 +1)° - xdx ; Z)ILZ; 3)J'53'2x dx ; 4) Ixsin 7xdx ;
10 + 3x
6x>+7x - x-1 9x +1
5)j|n(4+x2)dx; G)J' - ax : 7)f—+2;
X" -9 8 -2x-X
. 15 3 2 l dx
8)j5|n X oS~ xdx ; 9)Icos 7xdX ; 10)I<7x +5x - 4)dx; 11)J' .
s, 2 _4x+13
BAPUAHT 7
Haiiti uHTErpaIbl:
3)Ie173xdx ; 4) I(x2+2x—13)ln xdx ;

d d
et by ot

5x° —4x’+2x+1 3% + 4
S)Ixc032xdx; 6)j - dx : 7)jz—+dx; 8)J'sin3x0056dx;
X" +81 X" +4x+ 29
’ d
X
9)jcos 8xdx ; 10)j 9x +7x—4d;11)j :
s, 2_8x+20
BAPUAHT 8
Hailit nHTErpabL:
2
1)IXdX3; 2] 2;3)]«/4x—1dx; 4)J‘(4x - x +3)In xdx ; 5)J‘xe4xx;
1+ X 9 - 2x
2x>+5x° —4x -3 N 9
6)] > 7).[ ;8)I5|n XCcos xdx ; 9)jcos 9xdx ;
X" +16 ?_8x+32
1
d
10)[ x2+5x—11d;11)j ”
s, X’ +10x+29
BAPUAHT 9
Hailitu nHTErpaBL:
d
1).[ X ;)| =;3)| 3 dx ; 4) I(2x2—3x+1)lnxdx;
arctg x(1+x ) Jlg —9x° 1-7x
2x° +3x° —5x+1 7x -1
5)J'xcos9xdx; G)I . 7)J‘ dx ;
-81 ?_16x + 68
2
dx
S)Ism xcos® dx ; 9)J'cos 12 xdx ; 10).[ 6x —3x+5 dx ; ll)J‘ :
5 x> +12x + 40
BAPUAHT 10
Haiitn unTerpansi:
In xdx 3dx dx .
1 ;2 i 3) [ —; 4) [ xsin8xdx;
') Torar s g
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5x —2x2+x+1l 9 1
S)I(x2—2x+20)lnxdx;6)J . 7)J~ s X
X —16 —2x+5
3
dx
8)J'sin3xcosloxdx; Q)Icos 10xdx ; 10)I 7x —2x—1 dx ; 11)I .
S, x° +14x + 50
BAPUAHT 11
Haittu unrerpansr:
l)'[xe'xzdx; 2) [ ———; 3) [sin (3 - 5x)dx ; 4) I(5x2—2x+3)lnxdx;
V15 — 3x°
2X + 2 2x° +2x° —4x+5
S)IXCOSSXdX 6) I—erx 7)j - dx ;
-6x+18 X~ + 64
0
dx
8)Ism xcos® xdx ; 9)Icos 11xdx ; 10)j 9x —3x+2 dx ; 11)j
s x° +18x+90
BAPUAHT 12
Haiitu unterpansi:
Df(x*+1)° xdx ; Z)ILZ; 3)[5% " dx ; 4) Ixsin6xdx;
10 + 3x
4x° - x* +5x -4 TX+ 2
S)I(7x2—x—1)lnxdx; G)I . dx ; 7)Iz—dx;
- 64 X +2x+10

1
8)J'sin7xcossxdx; 9)J'sm 2xdx ; 10)J 8x +5x—2 dx ; 11)j

-3

x +6x+13

BAPUAHT 13
Haittu naterpansr:
-3x dx xdx 2
1) [e"¥dx ; 2)[————: 3) [———: 4)[xcos4xdx; 5([(2x°-2x+5)Inxdx;
I J.\/9x2+2 I\/4—x2 '[ '[
5x°+2x° + x+1 3x -2
6)J' - dx ; 7)J’ dx ; 8)Isin3xcosllxdx; 9) J'sin23xdx;
X"+ 25 -10x + 29

10)J x +4x—5 dx ; 11)I

-3

dx

x2 1 8x+25

BAPUAHT 14
Haiitn unTerpansi:
2

1| X dxs; 2) | o ; 3)[Vax —1dx ; 4) J'(Sx +2x +1)In xdx; S)Ixe Tdx;

1+ x 9-2

4x° - 7x® —11x+1 2X + 7
6)J' > dx;7)jzx—+dx;8)jcossxsin xdx ; 9)jsin24xdx;

- 25 X" +6x+ 34
3
dx
10)Ix+x—9 ;ll)j
—10X+50

BAPI/IAHT 15

Haiiti unTerpanisi:
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3dx ) dx . J. dx

1)'[ dX,Z)IW,3)

- —; 4) J'(SXZ—X—Z)Inxdx;
arctg" x (1+ x7)

7x +5x-6 2X+5
S)J‘xcosllxdx; 6)j dx : 7).[ ® X ; 8) Isin25xdx;
x + 49 —6x+90
.3 14 dx
9)J'sm xcos  xdx; 10)J‘ 3x +4x° —x+l 11)_[
x +12x+45

-1
BAPUAHT 16
Haiitn unterpanisi:

In xdx dx
, 2 ; 3) [—; 4) [xcos6xdx; 5
R I VT )| )
3 2
X +3x —4x+7 4x + 6
J'(7x2+6x—2)lnxdx; 6)] > dx ; 7)jz—+dx;
- 49 X +4x+13
1
dx
8)J‘sin3xcos7xdx; 9) Isin26xdx; 10)'[(x3+ 2x° —4x—1 11)I
) X’ +14x+53
BAPUAHT 17
HaiiTu nHTerpans:
1) xe * dx : 2) ;3) [sin (3 - 5x)dx ; 4) [(x*-10x+9)In xdx ;
! ekl f
2x° +5x% - 7Tx +1 7Xx+5
S)Ix00512xdx; 6)j dx; 7) J2—+dx; 8) jsin27xdx;
x° + 36 X"+ 2x—24
.3 16 dx
9)jsm xcos = xdx ; 10)_[ 3x —9x+4 dx ; 11).[ .
. ?_16x + 68
BAPHUAHT 18
Haiitu naTerpas:
1)j(x2+1)5~xdx; 2)]L2; 3)[53’2X dx ; 4)Ixc057xdx;
10 + 3x
x> —2x’+5x-1 7X+ 4
5)J'In(6+7x2)dx; 6)j - dx ; 7)jz—+dx;
- 36 -6x—-16

3
8)J‘sin3xcos18 xdx ; 9)jsin28xdx; 10)I(Sx2+4x—10)dx; 11)]

-1

dx
x +2x+5

BAPUAHT 19
Haiitu naTerpanst:

dx dx 1-3x 2
1) S 2) [ ——=; 3)[e Tdx; 4) [(9x" = x + 2)In xdx ;
I\/4—x2 J.\/9x2+2 j I
2x> - 2x% +3x +1 5x — 2

5)| xsin10xdx; 6) dx; 7) dx; 8) sin29xdx :
I I x° + 36 J.x I
0

9) J‘singxcos3xdx; lO)J'(x?’—3x2 +2x—12)dx . 11)J~

-2

10x+ 21
dx

x +6x+34
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BAPUAHT 20
Haiitn unTerpansi:

1)IXdX . 2] dx — 3)J'«/4X—1dX; 4)J‘(6x —4x —3)In xdx; 5)jxe “dx ;

1+ x 9 — 2x
2x° - 7x> +20x -1 4x -1
6)f dx ; 7) j—dx 8) J'cosA xsin xdx ;
?_36 x> - 4x-5

1
10)f 9x +4x——7 dx ; 11)j

-2

dx

x>+ 8x+32

BTOPASA ATTECTALUA
BAPUAHT 1

1. Pemuth quddepennmansable ypaBHEHHs U cucTeMy: a)2y'Vx = y°;

9) J'sinz 20xdx ;

4 x
6) wi=2ym L, y@)=e; B) y-L=22" 1)y =x’ ¥ m) xy" 42y = 0;
X

X

¢) yy +1=0,y(1)=-1, y'1)=-1; ®)y" -6y ' +10 yp = x + 4; 3

BAPUAHT 2
1. Pemuts nuddepennmanbubie ypaBHEHUS U CUCTEMY: @) Xy' + 3y =1;

2
y

! y 1 y " X n [
) y'="5+3=+2;8)y-=x,y1)=0;0)y" = —; 1) "=y
e

X X X

e) y'=2y>, y(-1)=1, y'(-1)=1; ®)y" -3y + 2y = (1 - 2x)e*;3) 4

BAPUAHT 3
y+3.

2 ’
X

1. Pemmnts nuddepennpanbuble ypaBHEHUS U CUCTEMY: a) y'=

2
y

0) y'=~—+5 l+4; B)xy'=2y =3x"; T)y"=3x + €0S 5X; 1) Xy" + y’=T;
X

X X

e)y'y  +64 =0,y(0)=4,y(0)=2; Ky -4y +4y=-e""; 3)1

BAPUAHT 4

1. Peumuthb auddepeHiranbHple YpaBHEHHS H CHCTEMY: a) y'= 7y ;

0)y'= , »(1)=0; B) y+ycos x =cos x;1)y" = — ;yfl
2x — y sin © 2x 4
mxy" -y =e*-x>; e)yy"=(y'); k) 46"-8y'+ 5y =5"; 3) {L
z
BAPUAHT 5
1. Pemminth nuddepenHmanbHble ypaBHEHUS U CUCTEMY: a)2yy'+3Xx = 0 ;
2 y y 12
6n317+——&ym:4;mw——=—7tﬂy%w%X+fz
x X x

X

24

[y'=-9z,
|z'=y.
(y'=3y +8z,
z'=-y -3z

1

:y—z,
=y + 3z

[y =4y -z,
=Yy + 22z



M oxy"+2y =05 ey =1-(y)’; Ky +2y = x> +2; 3)4

Lz’:—y—BZ
BAPUAHT 6
1. Pemnth nuddepeHImaibHble YPaBHEHHS M CUCTEMY: a) Xy' = 3y ° |
2 " 2.
6) y'==-3%, y(-1)=4:B) w'+ y=-=; 1) y'= —5—;
X y X sin -~ X
3 2 3 2 (y,:2y+ Za
0y ety = x5 ey =24y Ky -6y 8y =3x° ~153)]
|z2'=4y + 2z
BAPUAHT 7
3
1. Pemnth muddepeHnmanbHbie YpaBHEHUS U CUCTEMY: a) y'= ;
3x +1
2
Yy ., 3y w3 . :
6) y'=5-=+1; B)y+—=x";1)y"=—, y(1)=2, »'(1)=0;
X X X X
3 o Y =AY -2
1 y"tgx=y'+1;e)y" =30y ; K)y" -4y +8y=6e " ; 3)
|z'=y+ 2z

BAPUAHT 8

1. Pernts muddepeHimanbHbie ypaBHEHHs 1 CHCTeMy: a) y'—y  tg X = 0, y(7 ) = 3;
3

6) y'= 225+ 25 )y
X X

L _ & sin X; T)y"=sin 5x + cos 2x; n) y"tg5x =5y’;
X

s, 4 [y'=-3y -4z,
ay’y =" -1, y(0)= 2, y/(0) 2\/— ;K) Y+ 2y + 5y =5x; HLZ' 2y 52

BAPUAHT 9

1. Pemmnts nuddepennanbuble ypaBHEHUS U CUCTEMY: @) Y V 4 + x2dy = dx
y
o In x
0)2y'=e* + 21, y(e)=0; B)y’—L:—Z y(l):l;r)y"=%+ 4x ; n) xy" =
X

X X X
(y'=y+z,
e)y3y": v -16, y(0)= 2\/5, y'(0)= \/E;xc)y"—Gy’+10y: x+ 435 3)
|2/ =4y + 2z
BAPUAHT 10
1. Pemuts nuddepeHnpanbable ypaBHEHUS U CUCTEMY: a) y'= y +23 ;
X
y© oy 4
0) y'=—F-7—+2; B)y- L= 25" 1) y' = x>~ cosdx; )y = (y)’
X X x
/ / 1 (y'=y -3z,
9y = L1em L] y@) = Sy =1 m0y" - 2y 5y = x-259)
x L X ) 2 |z'=y+5z.
BAPUAHT 11

1. PemmTs quddepennmanbable ypaBHEHHS U cucTeMy: a) 2y'3/x = y*;

6)y'= 2 By L= %, y(2)=0; 1)y =cos’5x; m) xy"+2y = 0;
X X
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3 [y'=y+4z,
e)y"'=72y , y(2)=1,y'(2)=6; 4)y" -6y ' +10y=x+4; 3)

|z'=2y +5z.
BAPUAHT 12

1. Pernts nuddepeHImanbHbe YPaBHEHHS H CUCTEMY: a) y'= 3y° |

3 5
6) xy'=/2x" +y® +y; B)y'——yz——4; r)y” =sin 5x; 1) x'y"+ x’y' = 4;

X X

3 , (y'=-3y+ 2z,
e)y"y +36 =0,y(0)=3,y'(0)=2;4)y" -4y + 4y =x"+3x;3)
|2'=-2y + z.

BAPUAHT 13
1. PEHIUTH ANODPEPEHIIMAJIBHBIE YPABHEHUA U CUCTEMY: A) y(4 + ex)dy = e dx ;

2

3 x
0) J":y_z_%—i_‘l; B) y'+ L= ¥ )y = e —3x; my'xhnx =y

X X
" 3 , ., , [y'=3y+ 1z,
e)y"=8y ,y(0)=1,y(0)=2; x)y"+ 2y +5y=x; 3)4
|z2'=y +3z.

BAPUAHT 14
1. Pemmuth muddepeHnmanbabie ypaBHEHUS U CUCTEMY: a)2Yyy'+3X = 0 ;

’

0) xy'= ylnl; B) y'+yCOS X=0C0S x; T)Y" = X"+ ¢c0s 4X ;1) xy" = y';
X

” 3 ’ " , [y’: y_321
e)y"=32y",y(4)=1,y'(4)=4; K)y" -y -2y=6x+1; 3)]
|z2'=3y + z.
BAPUAHT 15
1. Pemuts auddepeHnnanbable ypaBHEHHS U CUCTEMY: a) Xy' + 3y = 0 ;
y'© oLy 1
o)y =5 v6sm) y s L oaxny =S x; et +1)+y = 0;
X X 2x X

3 (y'=5y + 4z,
e) y'y +16 =0, y(1)=2,y'(1)=2; %) y"' -2y -3y =4x; 3){
|z2'=-2y +11z.

BAPUAHT 16
3
1. Pemminth nuddepenHmanbHble YpaBHEHUS U CUCTEMY: a) y'= — ;
X +
2
5y 4 x ” ’
0)y=25-L1; By« ——=—sn)y"=xe ;1) 4xy"=y';
X X x X
[y'=y+4z,
e)y(2)=-5,y'(2)=~1; m)2y"+ 2y'+ 5y = 2x - 3; 3) 1
|z2'=y+z
BAPUAHT 17
1. Pemuth uddepenHnmanbable YpaBHEHNS U CHCTEMY: a) Xy' = 3y °;
2
In x
6)y’:y—2+ oY 412 ;B)y’—1:——,y(1)=1;r)y”=3x—sin X;n)y"tg5x=5y’;
X X X X

3 2 [yl=5y+z’
©) y"=50y", y(3)=1,y'(3)=5; m)y"+ 2y =3x+2x"; 3)4
Lz’:—3y+9Z.

26



BAPUAHT 18

1. Pernts nuddepeHImanbHbe YPaBHEHHS M CHCTEMY: a) y'—y°tg X = 0 ;
2

3
6)y':y—2—31+3; B)Yy' +xy = —x, y(0)=3;r)y"=—4—5x2;ll)y"tg Tx=1y";
X X x
[(y'=y+z,
e)y"=128 y®, y(0)=1, y'(0)=8; ®)6"-5y'+ 6y = 0" +5; 3)/
|z'=y -z
BAPUAHT 19
-5
1. Pemuth nuddepenimanbabie ypaBHEHUS U CUCTEMY: a) y'= y X
2x

y 3y

0) xy’ = xsin =+ y; B)y +
X

I
<

2 5
=, y(M)=1;Dy"=2x" -1; 1) y"xIn x
X X

y 3 , ) , ) (y'=y+62z,
e)y" =98y ,y@)=1,y1)=7; )y "+2y -3y=x"-1;3)]
|z2'=-2y +9z.

BAPHUAHT 20

1. Pemuth uddepennmanbable ypaBHEHHS U CUCTEMY: a) y'—y° tg X = 0 ;

" ’

2
6)y’=y—2+l+12;B) y 4 2xy = —2x7, y(1)= =y,

X X e

; T)y"=1Inx; @) tgx -y

3 ] . (y'=y-2z,
e)y"y +49 =0,y(3)=-7,y'(3)=-1; K)y"-2y'-36=40"; 3)
|z2'=3y + 6z.

Kpurtepnu onieHKH NHCbMEHHOMH KOHTPOJILHOM PadoThI (6 pamkax pybescHou ammecmayuu,)

Pezcnamenmom BPC kagedpvl «Bvicuwias u npuxkiaouas mMamemamuxay npeoycmompeno 25
b6annos 3a 6vinonHeHue pyoedCcHoU KOHmMpOAbHOU pabomwi. Kaxcooe 3adanue, 6xodsaujee 8 KOH-
MPONLHYIO, OYEHUBACMCS NPenooasameem ONnpeoeieHHbIM Koauuyecmeom oannos. Mmozoewiii 6ann
3a KOHMPONLHYIO PAbOMY NOIYUAECA CYMMUPOBAHUEM OANNI08 3d 8Ce 3A0AHUS.

Kpurepuii oueHKH 0HOI0 32 JaHUSA:

pyOekHass KOHTpOJIbHAsI paboTa OLIEHUBAETCS MakCUMallbHO B 25 OautoB. Kaxknoe 3amanue, Bxoms-
mee B KOHTPOJIBbHYIO, OICHHBACTCS MPETOAaBaTeIeM OIPEIeIEHHBIM KOJMYeCTBOM OayuioB. Mroro-
BBIN 0ajuT 32 KOHTPOJIBHYIO pabOTy MOJIydaeTcsi CyMMUpOBaHHEM 0ayuioB 3a Bce 3amaHus. [IpuBenem
KpUTEPUIA OIICHKU OJTHOTO 3aJIaHUs:

— oOy4aromuiicst MpaBUIIbHO PEIIWII 33/1a4dy; IPH 3TOM JIOTUYHO, MTOCIE0BATEIHLHO U apTyMEHTHPO-
BaHHO M3JIOXKHII PEIICHUE 3a/1a4l — MAaKCUMaIbHOE KOJTHYECTBO OaJIOB;

— o0yyaromuiicss B OCHOBHOM TPAaBWJIBHO PEIIMI 33/1a4y, JONYCTUB MPH 3TOM HE3HAYUTEIbHBIC He-
TOYHOCTH U TorpentHocTH — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 00yvaromuiicsi He TTOJIHOCTBIO peIiiI 3a/1a4dy, Ho He MeHee 50%, JoMmyCTUB TIpH 3TOM He Oosee
OJTHOM rpy0oii ommoku — 60% OT MaKCUMaJIbHOTO KOJIMYECTBA OAILIOB,;

— oOyyJaronuiics MpUBEN HEMOJIHOE pelieHue 3a1auu (CTerneHb MoHOTH — oT 30% mo 50%), momy-
CTHB TIPU 3TOM 3HAYUTENbHBIC HeA04YeThl — 40% OT MaKCHMAalbHOTO KOJNYECTBA OAIJIOB;

— oOyyvaromuiicst mpusen He Oonee 30% pemieHus 3aaa4yu, JOMYCTUB IPU ATOM TpyObIe OMIMOKU U
HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBa OaJlIoB;

— oOy4aronuiics He MPUCTYMWI K peleHuIo 3a1aun — 0 Gaos.
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IK3AMEHAIIMOHHBIE BWJIETBI

BWJIET Ne 1

1. TIlepBooOpa3nas. HeonpeneneHHbINH HHTETpaI U €T0 CBOMCTBA.
2. Pemuth muddepeHnuanbHbe ypaBHEHUS:

1) \/5+ y®dx = yv4 + x°dy ; 2) y"=xsinx; 3)y"+8y +20y=x+4.

4
3. Pemnts 3amauy Komm: y'- 2 2x7; y(1)=0.

X
L [y =2y-1z,
4. Pemmtb cuctemy nuddepeHanbHbIX ypaBHEHUI:
|z'=y-2z,
tgx X 2
5. Haiit uHTETpaIbL: f dx 5 [——dx; J'sin ® xcos xdx .
cos = X 1+ 2x
BUJIET Ne 2
1. WHrerpupoBaHue MO YaCTSIM.
2. Pemuts muddepeHnunanbubie ypaBHEHUS:
+3
1) y'= Y — 2) y":%+ 4x; 3)y"+2y +5y=x-2.
X X
3. Haiitu uactHoe pemieHue: y' + 1 y = L ,ecoa y(1)=0.
X X
o (y'=y+z,
4. Pemmntb cucteMy quddepeHanbHbIX ypaBHEHUI: | .
lz'=y -z,
. 2
. X (arcsin  x)
5. HaiiTi HHTETpaIIBI: jx cos 7 xdx ; I —dx; dx .
BUJIET Ne 3
1. HnrerpupoBanue JpoOHO-paLlMOHATIBHBIX (QYHKIUH .
2. Pemmts muddepeHnmanbHble ypaBHEHUS:
1) 2y'Vx = y*; Z)y"zcoszx; 3)y" -2y +50y = x .
T
3. Haiitu yacTtHOe perienue: y' + ysin x = sin x , ecinu yL—J =0.
2
[y'=-y+5z,
4. PemmTtsh cucteMy TudpepeHIUaIbHbIX YPaBHEHUN: < .
Lz’ =-2y-3z;
. dx X )
5. Haiftu uHTETpans: j ; .[ dx ; j X In xdx .
5 2
xIn "~ x 1+5x
BUIET Ne 4
1. WHrerpupoBaHue BbIpaXeHHH, COIepKalINX TPUTOHOMETpUYECKre QyHKIUH.
2. Pemmts quddepennnanbubie ypaBHEHHS:

1)y(4+ex)dy=exdx; 2) y'=x+sin3x; 3)y"+6y +10y =3x+7.

y yoo 1
3. Haiirtu uyactHoe pemenne: y' + —=sin x, ecau y(zr )= —.
X T
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(y'=4y -2z,
4. Pemuth cucteMy AubpepeHIMalIbHbIX YpaBHEHUH: | .

2=y + 2z
4
. arctg x xdx .
5. HaiiTu MHTErpajbL: J'—zdx; I —5 [ xsin 4xdx .
1+ X 5+ x
BUJIET Ne 5

1. Onpenenennsbiii uaTerpan. CroiicTea onpeneaeHHoro narerpaina. ®opmyna Herorona-JleiOnuia.
WHTerpupoBaHue 10 4acTsMm.

2. Pemmmts nuddepeHnmanbuble ypaBHEHUS:
2

3+ 1
1) v'=— Y ;2 y'=——; 3)y"-4y'+5y= x° +36.
x -3 (x+1)
3. HaiiTu 4acTHOE pelenue: y'— Ly, y(1)=0.
X
L ly'=2y-z,
4. Pewnth cucreMy auddepeHInanbHbIX ypaBHEHUIA:
lz'=y-2z

5. Haiitu uHTETpasbL: Isin 2 xdx ; Itg 5xdx ; IXCOS 2 xdx .

BUJIET Ne 6

1. OcHOBHBIE TIOHATHS TEOPUH TU(PPEpEeHINATHHBIX YPaBHECHUN.
2. Pemuts nuddepennmanbubie ypaBHEHHUS:

1) 2yy+3x=0; 2)y"=2xInx; 3)y" -2y +26y=6x+1.

3. Haiitu yactHOe pemenue: y' — 2xy = x ,ecnu y (0) = 2.

[y'=y+z,
4. PemuTsb cuctemy nuddepeHnnanbHbIX ypaBHEHUH: { .
lz'=y -z,
. dx 1 1
5. Haiftn unrerpansr: | . : J' dx ; j —dx.
sin “(5 - 3x) 3x -2 (3x - 2)

BUJIET Ne 7

1. Iudpdepenunanpuble ypaBHEHUs nepBoro nopsaka. OcCHOBHbIE MOHATHS. Teopema CyliecTBOBa-
HUS ¥ €IMHCTBEHHOCTHU pemeHus 3aaadn Komm.
2. Pemmts nuddepennmanbuble ypaBHEHUS:

) xp'+y°=0; 2)y"=sin5x+2x°, ) y'—-2y' +17y =4x .
3. HaiiTu yacTHOE pemieHue: y' — 31 =x, ecmm y(1) =2.
X
(y'=4y + 2z,
4. Pemmmth cucteMy quddepeHranbHbIX ypaBHEHUI: | .
Lz’ =y+5z;

5. HaiiTi MHTETpaIIBI: Ixe X Icos 2 xdx I(l+ 7x) " dx .

BUJIET Ne 8

1. IuddepeHnnanbabie YpaBHEHUS C Pa3Ie/IIOIIUMUCS TEPEMEHHBIMH.
2. Pemuth nuddepeHnmanibabie ypaBHEHUS:

1) xp'=3y"; 2)y"=e"-3x; 3)y"+2y +82y=3x+2.

29



3. Haiitu yacTHOe pemeHue: y'+y cos X = cos x,ecnu y (0) = 2.

([y'=4y+ 62z,
4. Pemuts cuctemy nuddepeHnuanbHbIX ypaBHEHUH: { .
Lz’ =4y + 2z;

arcsin - x

V1 - x°

5. HaiiTu uHTETrpassl: j dx ; J‘cos % 6 xdx ; J‘len xdx .

BUJIET Ne 9

1. JIuneitaple audQepeHnnanbable ypaBHEHUS IEPBOTO MOPSAKA.
2. Pemuth nuddepennuanbubie ypaBHEHHUS:
5
1) y'= J ; 2) y" = cos x-sinzx; 3) 2y"+2y'+5y =2x - 3.
3x +1

3. Haiitu yactHoe pemienue: (2x +1)y'+ y = x,ecnuy(0) =2/3.
[y'=5y+3z,

4. Pemmts cucteMy nuddepeHuanbHbIX ypaBHEHUI: | .
|z2'=2y+4z;

5. Haii | = d ~*d Lo

. Haiitu uaTerpans:: ———=dx; |[xe X ; X .
V25 - 6x° I Il+2x
BUJIET Ne 10

1. Inddepennnanbupie ypaBHEHHS BBICIINX MOPSAIKOB. 3anavya Komu. YpaBHeHus, TOMyCKarOImune
IIOHM)KEHUE TIOPsAKa.
2. Pemuts muddepeHnunanbubie ypaBHEHNUS:

1) y-y°tgx=0; 2) y'=x"+cos 4x; 3) y"-10y'+ 26y =x+5 .

3
3. Haiitu yacTHOe pemieHue: y'+ 2y x', ecmn y(-1) =1.

X
([y'=5y+3z,
4. Pemmmth cucteMy nuddepeHanbHbIX ypaBHEHUH: | .
|2'=4y+4z;
X X
5. HaiiTu uHTErpasi: Itg —dx ; I—zdx ; j x cos 3xdx .
6 3+ 4x
BUWIET Ne 11

1. JIunelinbie OTHOPOIHBIE U HEOTHOPOAHBIEC MU PepeHnnanbubie ypaBHeHH. CTPYKTypa o0IIero
peleH st TMHEHHOTO OJTHOPOJHOTO AU (HepeHINAIBHOTO YpaBHEHHUS.
2. Pemuth nuddepennmanbabie ypaBHEHUS:

-5 .
1) y':y X 2) y":S|n2x; 3) y'+12y" +37y=x-1.
2x
. b% 12
3. Haiitu yactHoe pemienue: y'— —= — —5 > ecmu y@)=2.
X by
([y'=5y+2z,
4. Pemmth cucteMmy nuddepeHranbHbIX ypaBHEHUI: | .
|2'=3y+4z;

dx

5. Haittn nuterpanst: | ; I(Z +7x) dx ; Ixsin 3xdx .
)

oS 2(4—3x
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BUJIET Ne 12
1. MeToa Bapualiuy MPOU3BOJIbHBIX MOCTOSIHHBIX PELIEHUS] HEOJHOPOIHOTO JuHeHoro nuddepen-

LMAJIbHOT'O YPAaBHEHUS C IPOU3BOJILHOM NMPABOIl YaCThIO.
2. Pemuth nuddepennmanbubie ypaBHEHHUS:

1
2) y'= 5+ x,;

1 1 .
) y'=—=;
Tx y X

3) 4)"-8y'+5y = 2x — 6.

2
l:——z,ecnn y(l)=1.

3. HaiiTu yactHOe penieHue: y' —
X X

[y'=3y -5z,
4. Pemuts cucteMy nuddepeHunanbHbIX ypaBHEHUI: .
2=y +z;

3
a2 X
J’xe Y dx —dx ; J'sin3xdx.
1+5x

BWJIET Ne 13

5. Haiit nHTErpass:

1. JIuneitnbie ogHOpOAHBIE AU(depeHIIaTbHbIe YPAaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMH KO-

s dunreHTamu.
2. Pemmmth muddepeHunanbHble ypaBHEHHS:
—1 3y i6y +25y=x-1.

1 4 . "
1) y'=yctgx=0; 2) y'=——,
sin = 2x
3. Haiitn yacTHOe pemeHue: y' + ZL =3x, ecmn y(1) = 2.
X
[y'=-Ty+z,
4. Pemmnts cucteMy nuddepeHuanbHbIX ypaBHEHUI: | .
Lz’ =-2y-5z;

X

5. HaiiTi UHTErpabl: J'cos ® xsin xdx | J'xe Xdx _[—de .
10 + 3x

BUWJIET Ne 14

1. JIuneitnble HeoTHOpPOIHBIE U (epeHIInaTbHbIe YPaBHEHUS BTOpOro nopsiaka. CTpykTypa olriero

pelIeHus.
2. Peminth nuddepeHranbHble ypaBHEHUS:

1) x“y'=y" -4, 2) y"=4cos 2x; 3)y"-8y' +32y=4x.

3 2
3. Haiitu yacTHOe pemieHue: y' + S —; > ccm y1)=1.
x X
L[y =4y -z,
4. Pemmmte cucteMy nuddepeHanbHbIX ypaBHEHUH: | .
|z2'=-y+4z;

X

- dx ; [ xe **dx ; dx .
Ictg(? 10 x) dx Ixe X I9+x2 X

5. Haiitu uHTErpas:
BUJIET Ne 15

1. Cucremsl nuddepenmanbubix ypaBHeHuil. Hopmanbehbie cuctemsl. 3anaya Komu. Meron nc-

X

KITIOYEHHS] HEU3BECTHBIX.
1) ™ +5)dy +yedx =0; 2)y"=6/x"; 3)y' -8y +17=¢"
3. Haiitn yactHoe pemenne: Y ' + xy = —x ,ecmm y(0)= 3.
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[y'=3y -z,
4. Pemmmtb cucteMy nuddepeHuanbHbIX ypaBHEHUH: | .

' =y + z;
5. Hait j ! d I 2y j 1 d
. Hautu unrerpaisr: ——dXx,; Xe X —dx .
4/9)(2_}_2 10 + 3x

Kpurepuu oOueHKH (6 pamxax npomexicymouHol ammecmayuis)

Peznamenmom BPC xageopwt «Bvicuas u npuxkiadnas mamemamuKkay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0annbHoOu wKae.

Kpurepuii oueHKku 0TBeTa HA IK3aMeHe:

— 5 0an710B MOJIYyYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINM MOJIHOE BIaJCHUE 3HAHUSMHU B COOTBET-
CTBHH C TpeOOBaHUSAMH Y4e€OHOH MPOTrpaMMBI, T.€. PEHIMBIIUI BCce 3amaHus 0e3 OmmMOOK B JIOTHYE-
CKHX PacCyKIEHHSIX U B 000OCHOBAaHUU PELICHMUS;

— 4 0a/y1a IOJIyYaeT CTY/AEHT, KOTOPBIN IIPU MOJIHOM BJIa/IEHUU 3HAHUSMU B COOTBETCTBUU C TpeOo-
BaHUSAMHU Y4€OHOU MpOrpamMmbl JOMYCTUII OT/IE€IbHbIE HECYILIECTBEHHbIE OIINOKU JTMOO MPUBE/IECHHBIE
UM pellIeHUs] HeAOCTaTOYHO 00OCHOBAHBI;

— 3 0as1a nosy4aer CTYACHT IIPU HENOJHOM M3JI0’KEHUH IOJIyYE€HHBIX 3HAHUH, JOIYCTUBIINN IIpU
3TOM OT/EJIbHBIC CYILIECTBEHHBIE OLINOKH;

— 2 0aana mojy4yaeT CTYACHT Npu OecCHCTEMHOM H3JI0KEHUH MaTepuana, JOMYyCKAIoUIMH cylie-
CTBEHHbIE OLIMOKH, KOTOPbIE MOT'YT IPENATCTBOBATh YCBOEHUIO AalibHEHIIeH yueOHON nH(pOpMaIuy.
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TPETUMA CEMECTP
BOIIPOCHI J1J151 KOJUIOKBUYMA (TEKYILMIT KOHTPOJIb)

PA3JIEJI: «TEOPUS BEPOSITHOCTEN U MATEMATHUYECKAS CTATUCTUKA»

1.

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

IIpenmer Teopun BeposTHOCTH. IIpocTpaHcTBO 3meMeHTapHBIX cOObITHH. OCHOBHBIE ONpeaere-
HUSL

ITonsatue cioyqaiinoro coObiTus. Kitaccuueckoe onpenenenue BeposSTHOCTH.

OneMeHTbl KOMOMHATOpPUKH. [IpaBmilo cymMBbl U npaBuilo npousBeneHus. [lepecraHoBku, coue-
TaHUs U pa3MEILCHHUS.

TeopeMsl CI10KEHUsI 1 YMHOKEHHUSI BEPOSITHOCTEH. Y CIIOBHAsA BEPOATHOCTh. HeszaBucumocTs co-
OBITHI.

®opMmyia noaHou BepoaTHOcTU. PopMyita baiteca. BeposATHOCTb OLIEHKH TUIIOTES.
HeszaBucumeble ucnoitanus. @opmyna bepuym. HauBeposiTHeliee 4ncio HaCTYIUIEHUS! COObI-
TuA B cxeme bepryiu.

Penxue coObitus. @opmyna Ilyaccona.

JlokanbHas U uHTErpanbHas TeopeMbl MyaBpa-Jlannaca. OTKIOHEHHE OTHOCUTEIBHOM 4acTOTHI
OT ITOCTOSIHHOM BEPOSITHOCTH B HE3aBUCUMBIX MCIIBITAHUSIX.

Omnpenenenue ciydailHON BeMWYUHBL. Buabl ciyyaliHpIX BesiMuuH. JIUCKpeTHbIE ciaydailHble Be-
nnyuHbl. OyHKIHS paclpenesIeHNs U €€ CBOMCTBA.

Tunuuxele pacnpenesieHus TUCKPETHBIX CIyYalHBIX BEIMYMH: PaBHOMEPHOE, OMHOMHUAIBHOE,
IlyacconoBckoe.

MatemaTnueckoe 0XKUIaHUE U JUCIIEPCHs] TUCKPETHON CIIy4aliHOM BEJINYUHBI.

HenpepsiBHble citydaiiHble Benu4MHbl. DyHKIMA paclpeleieHus U IJIOTHOCTb BEPOATHOCTH
CIIy4allHOM BEJIMYMHBI, UX B3aUMOCBS3b U CBOWCTBA.

PaBHOMEpHOE, MMOKA3aTEIbHOE U HOPMAIBHOE PACIPEIEICHUSA HEIPEPLIBHON CIy4allHON BEIIU-
YUHBI.

MareMaTtnueckoe 0’KMIaHUE U TUCIIEPCUs HENTPEPBIBHON CIIy4allHON BEIMYHHBI.

HopwmanbHoe pacripeneneHue U ero cBoicTBa. 3akoH OoibIIMX uucen. Teopemsl bepHymiun u
UYeonimena. [lenTpanbHas npenenbHas Teopema JlsamyHona.

Cucremsl ciyyaliHeIX BenuM4MH. PacrpeneneHue nByMepHOH ciydaiiHOM BenuuuHbl. KoBapua-
s ¥ ko3 dument koppensuun. Jlunelnas perpeccus. KoBapuayonHass U KOppesiuOHHas
MaTpULbl CIIy4aiiHOTO BEKTOPA.

DneMeHTBl MaTeMaTHYeCKOW CTaTUCTUKH. ['eHepanbHas M BbIOOpOYHasi COBOKYMHOCTH. Bapua-
IMOHHBIN P,

l'ucrorpamma, smnupuueckas pyHKIUS pacnpeesneHus, BBIOOpoUHas CpeHss U AUCTIEPCHs.
CratucTuyeckue OLEHKU: HecMellleHHbIe, 3 deKkTHBHbIE, cocTosTeNbHbIe. [lorpemHocTs oeH-
k. JloBepuTenbHas BEPOATHOCTh W JIOBEpUTEIbHBIM MHTepBal. OnpeserneHne HE0OX0AUMOTO
o0beMa BeIOOpKH. [IpHHIIMTT MaKCUMaIbHOTO MPaBI0MO00HS.

OyHKIIMOHANbHAS 3aBUCUMOCTb U perpeccus. Kpusble perpeccun, ux cpoiicta. Koadpdunuenrt
KOpPEJALMH, KOPPEISLUOHHOE OTHOILIEHHE, UX CBOMCTBA U OLICHKHU.

Cratuctuueckue MeToJsl 00paboTKH pe3ynbTaToB HaOmojeHui. OnpeaeneHue napaMmeTpoB
HEJIMHEUHBIX YPABHEHUN PETPECCHUU METOJOM HAaMMEHBIIHUX KBAJApPaTOB HENOCPEICTBEHHO U C
ITOMOIIBIO JIMHEAPU3YIOIINX 3aMEH NepeMeHHbIX. [[oHsATHE 0 KpUTEpHUAX cornacusl.
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Kpurtepuu oueHKu (6 pamkax mexkyweu ammecmayuu,)

Pezcnamenmom BPC kageopwl «Bvicuwas u npuxiaouas mamemamuxay npeoycmompeno 10
bannos 3a mexkywyro ammecmayuro. Kpumepuu oyenku paszpabomanst, ucxoos u3 pazoeienus oa-
J108: 5 bannos 3a oceoeHue meopemudeckux 60npoco8 OUCYUNIUHbL, 5 6aN108 — 3a 8bINOIHEHUE O0-
MAWHUX 3A0AHULL.

Kpurtepnu o1ieHKH 0TBETOB HAa TeOpeTHYECKHE BONPOCHI:

— 5 6aJ1J10B BBICTABIISICTCSI CTYJICHTY, €CIIH OH M3JIOKWII COJIEpP’KaHKe BOIPOca B 00bEMe, IPEyCMOT-
PEHHOM IIPOrpaMMOM, IIPU 3TOM H3JIOKWI MATEPUAJl TPAMOTHBIM S3bIKOM, TOYHO MCIIOJIB3YSl MaTeMa-
TUYECKYIO0 TEPMHHOJIOTHIO M CHMBOIIUKY, B OIPEICIICHHON JIOTUYECKOH ITOCIIEI0BATEILHOCTH,

— 4 0aJ1jIa BBEICTABIISIIOTCSI CTYACHTY, C€CJIM IIPU JOCTATOYHO MOJHOM U I'paMOTHOM OCBCHICHUU BO-
poca OH JIOMYCTHII HeOOJIbIINE HETOYHOCTH, HE HCKAXKAIOIINE MATEMATHYECKOTO COJIEPIKAHHSI OTBe-
Ta;

— 3 6as1a BBICTABIISIOTCS CTYACHTY IPH HEIOJIHOM PACKPBITHH COACPIKaHUs BOmpoca (ComepKaHue
BOIIPOCA M3JI0KEHO (PparMeHTapHO, HE BCEr/a IMOCJIEI0BaTEIbHO), HO MOKa3aHO o0lee MOHUMaHue
BOIPOCA; JIOMYIICHbI OIMOKY P UCIIOJIH30BAHUU MATEMATUYCCKON TEPMUHOJIOTUY;

— 2 fajura ToJydaeT CTY/ACHT, MPOJACMOHCTPUPOBABINNN OOPBHIBOYHBIC 3HAHHUS W JOIMYCTHBIIHN
OIIMOKH B OINIPEJICIICHUH MTOHITUN U TP UCTIOIB30BAHUU MaTEMATUYCCKONH TEPMHHOJIOTHH;

— 1 0anJ nmosydaer CTyJEHT, IPOAEMOHCTPUPOBaBIHii 3HaHue MeHee 10% marepuarna, BHIHECEHHO-
T'0 Ha KOJUIOKBHYM.

KOMILJIEKT 3AJIJAHUM 1J151 KOHTPOJIbLHOM PABOTHI (PYBEKHBIIA KOHTPO.Ib)

IMEPBAA ATTECTALA

BAPUAHT 1

1. B smuke 8 nmeraneil, 5 U3 KOTOpPHIX - KaueCTBEHHBIE U 3 - ¢ AedekroM. Haymauy usBnekator 4
neranu. KakoBa BEpOATHOCTB TOT0, YTO 2 U3 HUX - KAUECTBEHHBIE.

2. DK3aMeHaIMOHHas rmporpamma coctouT u3 20 BonpocoB. CTyneHT 3HaeT 15 BOIpOCcoB MpOrpaMMBl.
Kak BEpoATHOCTB TOTO, YTO CTYIEHT OTBETUT HAa JIBa I1OCIIEI0BATENBHO 3aJaHHBIX BOIIpOca?

3. B marazune npopatoT 00yBb, H3TOTOBJICHHYIO Ha Tpex (adbpukax: 70 map — nepBoit (padbpuxu, 20
nap — Bropoit u 10 map — Tperbel pabpuku. Bes npomykimst nepBoit paOpUky - KaueCTBEHHAS;
JUTsL BTOPOU M TpeTber Gadbpuk coorBeTcTBeHHO: 60% 1 70% kadectBa. KakoBa BEpOSITHOCTH TO-
0, UTO KyIUICHHas Hay/iady napa o0yBU oka3ajoch kadecTBeHHOU? Eciu mapa oOyBH KauecTBEH-
Hasi, TO YeMy paBHa BEPOSTHOCTb TOT'0, YTO OHA U3TOTOBJIEHA HAa BTOpoi (abpuke?

4. OOpluHyI0 MOHETy Opocanu 5 pa3. Uemy paBHa MpU 3TOM BEpOSITHOCTh BBINAJAEHUS repba 1Ba
paza?

BAPUAHT 2

1. Habwupas Homep Tenedona, aDOHEHT 3a0bUT MOCHEAHUE TpU (Pl U Habpan ux Haymady. Haiimure
BEPOSITHOCTh TOT'O, YTO HAOpaHbl HYXHbIE LU(PBI, €CITM H3BECTHO, YTO BCE LU(PHI pa3IMUHbIE.

2. Tpwu cTpenka CTPENsIOT 0 MUIIIEHH ¢ BeposTHOCTMU nonananus 0,7; 0,8 u 0,9 cOOTBETCTBEHHO.
KakoBa BEpOSITHOCTH TOTO, YTO IIPU OJJHOM 3aJIIIE TIONAAyT B MUILIEHb BCE TPU CTpENIKa?

3. B mepBoM smpke 7 KauecTBEHHBIX U 3 JIe(hEeKTHBIX U3JIEIHS; BO BTOPOM — 6 Ka4eCTBEHHBIX U 4 JTe(eKT-
HBIX M371eus. VI3 mepBoro siyka BO BTOPOM MEPEKIIAIbIBAIOT OJTHO U3JIEIHE, a 3aTEM U3 BTOPOIO SIIIMKA
M3BIIEKAIOT OHO M37ienue. KakoBa BEpOSITHOCTh TOTO, YTO 3TO W3/IENNE Ka4YeCTBEHHOE?

4. BcxoxecTb ceMsH nueHULbl coctaBisieT 80%. UeMy paBHa BepOSTHOCTh TOTO, YTO U3 8 mMoce-
SIHHBIX CEMSIH B30WJIET POBHO 57

BAPUAHT 3

1. Ha onunakoBbIX KapToukax mudpsr: 1, 2,3, 4,5, 6, 7, 8, 9. OTu kKapTOUKH OEpyT OJHY 3a IPYyroit
U MIePEeBOPAYMBAIOT TAK, YTOOBI OHM JIETTIH I(pamu Bepx. Haiinute BeposITHOCTH TOTO, UTO HO-
Mepa KapTouek OyayT uaru mo nopsaky 1, 2,3,4,5,6,7, 8, 9.

2. Ilepsslit cTygeHT U3 25 BonpocoB mporpammel Beryunit 20, Bropoit — 15. Kaxxnomy cryneHTy 3ana-
10T 110 OJTHOMY Boripocy. Onpeaenure BEpOsTHOCTh TOT0, YTO 00a CTyJIeHTa CIal0T IK3aMEH.
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3. Hexkro, 3a01yauBIINCH B JieCy, BBILIEN HA MOJIAHY, OTKYa BeJo 4 noporu. M3BecTHO, 4TO Bepo-
SITHOCTH BBIXOJA U3 JIECY 3a 4ac ISl Pa3JIM4YHBIX J0por paBHbI cooTrBeTcTBeHHO 0,8; 0,6; 0,3 1
0,1. Yemy paBHa BEpOSITHOCTb TOTO, YTO 3a0JIyIMBLIMICS TMOIIEIN IO MEPBOK AOPOre, €Ciu U3-
BECTHO, YTO OH BBIIIIEN U3 Jieca uepes3 yac?

4. MWrpanbHas KocTh nojaopouiena 9 pas. Haiinure BepoATHOCTD BBINIAACHUS €IUHUIIBI 6 pas.

BAPUAHT 4

1. U3 xonoxs! B 36 kapt Hayrana BbIOMparoT 4 kapThl. KakoBa BEpOSTHOCTH TOTO, YTO CpPEeIU HUX
OKaXKyTCsl TpH Ty3a?

2. HNwmerotcs nBe ypHBI: B 1-1 — 6 )KE€NThIX U 4 CUHUX; BO 2-i — 8 KeNThIX U 2 CHHUX mapa. 13 kax-
JIOW ypHBI M3BJEKalOT IO OJHOMY mIapy. KakoBa BEpOSTHOCTh TOTrO, UYTO W3BJICUEHHBIE IIAPbI
pa3HBIX [[BETOB?

3. U3 25 cTyaeHTOB IpymIibl S5 CTyAEHTOB 3HAIOT BCEe 25 BOMPOCOB Mporpammel. 10 CTyJeHTOB BHI-
yuuiau 1o 20 BompocoB, 7 CTYyIEHTOB - 1o 15 Bomnpocos, Tpoe - 1o 10 BonpocoB. Ciiy4dailHO BbI-
3BaHHBIN CTYJEHT OTBETUJ Ha 3aJaHHbIN Bonpoc. KakoBa BEpOSTHOCTh TOT0, UTO OH U3 TEX TPEX
CTYJEHTOB, KOTOpbIE MOATOTOBMWIH 20 BOIIPOCOB.

4. UrpanbHas kocTh nojnopoieHa 10 pa3. Haliqute BepossTHOCTD BbINaieHUsT «TPOUKN» 7 pas.

BAPUAHT 5

1. B xop3une 10 6enbix u 6 yepHbIX mapoB. Haynauy u3siekarot 5 mapoB. KakoBa BeposiTHOCTH TO-
ro, 4T0 3U3 HUX OeJble U 2 YepHbIe?

2. Ha mpennpusaTHy UMEIOTCS TPU aBTOMOOWIIsA. BeposTHOCTh 0e30Tka3HOW padoThl 1-To M3 HHX
pasna 0,9; 2-ro — 0,8; 3-ro — 0,7. Haiigure BeposITHOCTH TOTO, UTO JIBA U3 HUX, OE3pa3IMUHO KO-
TOpbIE, 0€30TKA3HBI B TEUEHUE OIPEIEICHHOIO BPEMEHH.

3. VY peibaka ecTb TpH U3MIOOJIEHHBIX MECTa PHIOATIKH, KOTOPbIE OH MOCENIAeT C OJJMHAKOBOI BEpOsT-
HOCTBIO0. BepostHocTH ymauHo# peiOanku aisi 1-1o, 2-1o 1 3—TO MECT paBHBI COOTBETCTBEHHO

1 1 1
—; — u —. Pribak oTnpaBumiics Ha peIOANKy U yJaada yaslOHynack emy. KakoBa BEpOsSTHOCTh TO-

3 2 4
ro, 4YTO OH yaui Ha 1-Mm mecte?
4. Pabounii obcmyxuBaer 10 craHkoB. BeposTHOCTh HEOOXOAMMOCTH PETYIUPOBKU YISl KaXKIIOTO U3 HUX

1
paBHa — . KakoBa BepOsSITHOCTH TOT0, YTO paboueMy MPHIIETCS OTPEryIUPOBaTh POBHO 4 cTaHKa?

BAPUAHT 6

1. B aymutopuu 6 roHomeit u 5 neBouek. Haynauy oroOpansl 7 cryneHToB. KakoBa BEpOsSTHOCTD
TOT0, YTO OTOOpaHbI 4 10HOIIEH U 3 AeBYIIKN?

2. B ypne 50 mapos: 15 cunux, 5 3enensix, 20 kpacHbix 1 10 6enbix. KakoBa BeposITHOCTH TOTO,
YTO U3 YPHBI U3BJIEKAIOT LIBETHOM 11ap?

3. [TlokymaTens ¢ paBHBIMH BEPOATHOCTSAMH IOCEIAaeT TPU MarasuHa. BeposTHOCTH TOro, 4TO OH
caenaet nokynky B HUX paBHbl: 0,5; 0,3 u 0,1. [TokynaTens MOCeTWSI OOUH U3 3TUX MAarasuHoOB U
crenai nokynky. Kakoa BeposiTHOCTb, YTO 3TO ObLI EPBBIN MarasuH?

4. KoHTponbHOE 33a/laHU€ COCTOUT M3 5 BOMPOCOB, HA KAXK/IbIM U3 KOTOPBIX JaeTcs 4 BapuaHTa OT-
BETA, U3 KOTOPBIX | MpaBUIIbHBIN, a OCTAJILHBIE TPU HEMpaBUiIbHbIE. Haiinure BEpOATHOCTH TOTO,
YTO CTYJEHT, HE3HAIOIIMI OTBETa HU Ha OJIMH BOMPOC, BBIOEPET CiTydyailHO 3 mpaBUIbHBIX OTBETA
Ha 3THU 5 BOIIPOCOB.

BAPUAHT 7

1. B rpynne 12 crynenToB, cpenu KoTopbix 4 otnuunuka. [lo cniucky oroOpansl 5 crynenTtos. Ka-
KOBa BEPOATHOCTB TOTO, YTO 3 U3 HUX OTJIMYHHKA?

2. Ilepsslit ctynent u3 30 BOmpocoB mporpaMmsbl Belydnia 25, a Bropoit — 20. Kaxxaomy cTyaeHty
3aJ1al0T 10 OJHOMY Bompocy. OmnpenenuTe BEpOSATHOCTh TOTO, YTO MPABHIBHO OTBETUT TOJBKO
NIEPBBIN CTYJEHT.

3. Ha mpennpustun nM3roTaBiIMBalOT W3AENIUS Ha TpexX KoHBeHepax. Ha mepBoi JMHWM MPOU3BO-
mutest 30% wu3genuit ot obmiero oovema, Ha BTOpod nuHUM — 25%, Ha TpeThel — OCTallbHas
4acTb NMPONYKUUHU. ['0OMHOCTE M31€nuil, MPOU3BEACHHBIX HA ITHX JIMHHUAX COCTaBIISIET COOTBET-
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4.

cTBEHHO 97%, 98% n 100%. Onpenenure, 4To Hayraja B3TOE U3AEIUE, BHITYILIEHHOE NPEANPHUSI-
THEM, OKKETCs OpaKOBaHHBIM.

B cembe 5 nereit. Cuntas BEpOSTHOCTH POXKACHHUS MAIbUUKa U JICBOUKH OJIMHAKOBBIMH, HAUIUTE
BEPOATHOCTH TOTO, YTO CPEIU JIETeH 2 MaJIbUMKa U 3 JI€BOYKH.

BAPUAHT 8

1.

2.

W3 xotopl B 36 KapT BRIHUMAIOT Hayraj JBe KapThl. KakoBa BEpOSITHOCTH TOTO, YTO OHU OJHOMN
macTtu?

B mactepckoit He3aBHCHMO APYT OT Apyra padoTaroT JiBa CTaHKa, BeposATHOCTh TOTO, B TCUCHUE
gaca MepBbli CTAHOK HE MOTpeOyeT BHUMaHHS Mactepa, paBHa 0,9, a jJis BTOPOro CTaHKa 3TO
BepOATHOCTH paBHa 0,8. HailTu BepOATHOCTh TOTO, YTO B TEYCHHE Yaca HU OJHMH U3 CTAHKOB HE
moTpeOyeT BHUMAHUS MacTepa.

B simuke HaxoasTCs OJMHAKOBBIC U3/EIINsI, U3TOTOBJIEHHBIE Ha JIBYX cTaHKax: 40% uznenuii uz-
TOTOBJICHBI Ha TIepBOM cTaHke U 60% Ha BTOpoM cTaHKe. bpak mpoayKiuu mepBoro cTaHka co-
craBnsieT 2%, Broporo —1%. HaliTu BepoSTHOCTH TOTO, YTO CIIy4ailHO BBIOpaHHOE U3ZETHUE W3-
TOTOBJICHO Ha ITEPBOM CTaHKE, €CJIM OHO OKa)KETCsl OpaKOBaHHBIM.

B xBaptupe 8 snexTpuueckux gammodek. s Kaxmaod JaMIoYKd BEpOSTHOCTh TOTO, YTO OHA
0CTaeTCs MCIPaBHOM B TeueHue roja paBHa 0,8. KakoBa BEpOSITHOCTh TOTO, YTO MPHUICTCS 3aMe-
HUTH POBHO ITOJIOBUHY JIAMIIOYEK?

BAPUAHT 9

1.

2.

4.

Cpenu 25 cryneHtoB rpynmnsl, B Kotopoil 10 aeByiek, pa3birpbiBatoT 6 OWUIETOB Ha CTYAEHYECKYHO
BecHy. Haiiiire BeposiITHOCTb TOTO, UTO Cpei 001aiaTeniel OMIETOB OKXKYTCS 3 IEBYIIKH.

B ypne 7 6enbix u 3 uepHbIX mapa. M3 Hee mocienoBaTesbHO OJUH 3a JPYTUM H3BIIEKAIOT J1Ba
mrapa. KakoBa BeposiITHOCTb TOrO, UTO 00a mapa oesbie?

B sty simpkax HaxoJATCsl OJIMHAKOBBIE 110 BECY U pa3MepoM Hiapel. B aByx smukax — o 6 Oe-
JbIX U 4 depHbIX. B nByX npyrux smpkax — no 8 6eiblXx U 2 YepHbIX mapa. B onHoMm smuke —
Bce 1maphbl Oenble. Haynauy BeiOupaercs SIIIMK M U3 HErO U3BJIEKAETCS I11ap, KOTOPBIM OKazajcs
6enbiM. KakoBa BepoOSITHOCTB TOTO, YTO O€NbIil 1Iap U3BJIEUYEH U3 SIIMKA, COJIEPKAILEro TOJIbBKO
Oenple mapbl?

B maxmatsl UrparoT 1Ba IaxMaTrucTa OJUHAKOBOro MacrtepcrBa. KakoBa BEpOSTHOCTD BHIUIPATh
TPH MAPTUH U3 ILIECTH IS KAXKJI0TO IIaXMaTHCTa, €CJIM HUYbH HE 3aCUUTHIBAIOTCS.

BAPHUAHT 10

1.

2.

KakoBa BeposITHOCTH TOT0, YTO MPH 3aMOTHEHUN KAPTOUKHU «CTIIOPTIOTO 6 u3 36 OyneT yragaHo 5
HOMEpPOB?

B rpynne 25 crynenrtos, u3 Hux 15 ronomeit u 10 neBymek. KakoBa BepoSTHOCTh TOTO, YTO U3
BBI3BAaHHBIX Ha y/1ady TpeX CTYAECHTOB MEpBbIE JIBE AECBYIIKH, TPETUI — FOHOIIA?

ITo mocce, Ha koTopoM ctout 6enzo3zarnpaBka (A3C), nBuxkyTcs aBToMoomIH: 60% — JIErKoBEIE,
30% — rpy3oBuku u 10% — aBTOOYCHI. BeposTHOCTB TOro, 4To OyIET 3ampaBiAThCA: JETKOBas
MmamuHa — 0,2; rpy3oBuk — 0,4; aBTro0yc — 0,1. Ha 3anpaBky 3aexana mamuna. Haiinure BeposT-
HOCTb TOTO, YTO 3TO - TPY30BHK.

YCeTpoiCTBO COCTOUT M3 § HE3aBUCUMO PA0OTAIOIINX AJIEMEHTOB. BEpOsSTHOCTH OTKa30B KaX10-

IO U3 JIEMEHTOB 3a BpeMsi 1 OMHaKOBbI M paBHbl p = 0,2 . HaliTu BeposTHOCTh OTKa3a, eclin
JUTSI 9TOTO TOCTATOYHO, YTOOBI OTKA3aJId XOTsI ObI TPU dJIeMeHTa U3 8.

BAPUAHT 11

1.

Tpunuaru Beimyckuukam ['THU npenocrasnens 15 pabounx mect B I'poznom, 8 — B ['ynepme-
ce, 7 — B ApryHe. KakoBa BepOsSTHOCTb TOr0, 4TO JIBA JIPyra OKaXXyTCs 10 PACIpElEICHUI0 B
OJIHOM TOpOJIE, ECIIN PACTIPEAEIAIOT CTYEHTOB Hayaauy.

KpyroBas MumieHb COCTOMT U3 TpeX HelepeceKaroumxcs 30H. BeposTHOCTH monajaHus B 3TU
30HBI TIPU OJIHOM BBICTpelie cooTBeTcTBeHHO paBHbl 0,1; 0,3 u 0,4. Haiitu BeposTHOCTB: a) mo-
najiaHusl B IEPBYIO MIIM TPETHIO 30HBI; 0) MpomMaxa o MULIEHH.

Crynent Bbyunn 30 Bonpocos u3 40 no nporpamme. Koraa ais Hero BeposiTHee cAaTh 3K3aMeH
— KOTrJia OH 3ailIeT Ha YK3aMEH MEPBBIM UJIU BTOPHIM?
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4.

BeposiTHOCTH MOKYNKH OpakoBaHHOTO KOMIUIEKTa rocy sl paBHa 0,1. Haiinute BeposiTHOCTD TO-
ro, 9YTO U3 7 KYIJICHHBIX KOMIUIEKTOB 5 OyneT 6e3 Opaka.

BAPUAHT 12

1.

2.

4.

B xop3une 6 6enpix u 4 yepHbIX mapa. M3 Kop3uHbl H3BJIEKAOT cpasy JBa mapa. KakoBa Bepo-
SITHOCTb TOTO, YTO 3TH IIaPhI OJHOTO 1BETa?

Haiitu BeposITHOCTH TOTO, 4TO HayAauyy B3ATOE JBY3HAUHOE YHCIIO OKAXKETCS KpaTHBIM JHOO0 2,
60 5, 1100 TOMY U APYroMy OJHOBPEMEHHO (T.€. JEIUTCS XOTs ObI OTHO U3 ATHX YHCEIN).

Ha tpex mouepeit — Makky, Maauny u Panumy — B cembe BO3JIOXKEHA 0053aHHOCTh MBITh ITOCY-
ny. Makke npuxonutcs BeInodHATh 20% Beeid padoTel. Octanbabie 80% Manuna u Paguma ne-
a7 nononam. Jist Makku BeposTHOCTB pa3outs Tapenky pasHa 0,01. Ins Manuuer u Pagumsl
3Ta BEPOSATHOCTH cocTaBisier coorBeTcTBeHHO 0,03 u 0,04. MIX Mama He 3HaeT KTO ceilyac MoeT
MOCYAYy, HO CIBIIIUT C KyXHU 3BOH pa30uToil Tapenku. KakoBa BepOSATHOCTH TOTO, YTO MOCYIY
MbU1a Maauga?

Bexoxects kiyOHel kaprodens paBHa 80%. Yemy paBHa BepoATHOCTH TOro, yTo U3 20 moca-
YKEHHBIX KapTo(deIrH B3oiaeT poBHO 157

BAPUAHTI13

1.

2.

4.

B ypHe 6 Genbix u 4 yepHbIx mapa. M3 ypHbI H3BIEKa0T cpasy JBa mapa. KakoBa BeposITHOCTh
TOT0, YTO 3TH ILIApbl PABHOI'O I[BETA?

[IpousBeneH 3anm U3 ABYX OPYAUN MO MUIIEHH. BeposTHOCTh momagaHus U3 MEPBOTO OpYyIus
pana 0,8, u3 Broporo — 0,9. HaiiTu BeposITHOCTh MOpaKEHUS 1EIH.

[Taccaxxup MoxeT oOpaTUThCs 3a MOJTydeHHeM OujieTa B OJHY U3 Tpex kKacc. BepositHocTH 006-
pallleHus B KaKIYI0 KacCy 3aBUCAT OT UX MECTONOJIOKEHUS U paBHbI cooTBeTcTBEHHO 0,5; 0,2 1
0,3. BeposiTHOCTH TOTO, 4TO K MOMEHTY MPUXOJa Macca)kupa UMEIOIINecs B Kacce OUIeTsl OyayT
MPOJIaHbl, ISl ATHX Kacc paBHbI cooTBeTcTBeHHO 0,1; 0,2 1 0,3. Ilaccaxkup HampaBuics B OJIHY
Kacc u npuodpen 6uier. KakoBa BeposTHOCTb, YTO 3Ta Oblia nepBas kacca?

B nexe 6 motopoB. Jlyig Kaka0ro MOTOpa BEPOATHOCTH OBITh BKJIFOUEHHBIM B JTAHHBIA MOMEHT
pasHa 0,8. KakoBa BeposITHOCTb TOTO, YTO B JAHHBII MOMEHT BKJIIOYEH 4 MoTOpa?

BAPUAHT 14

1.

Ha xoproukax Hanucansl uucna 1, 2, 3,4, 5, 6, 7, 8,9, 10. OTu kapTouku nexar uudpaMu BHU3
U THIaTeNbHO nepeMentanbl. Haynauy BeiOuparoT ABe kapTouku. KakoBa BEpOSITHOCTh TOTO, YTO
Pa3HOCTh MEX/1y MEPBBIM BBIOPAaHHBIM UMCIIaM M BTOPHIM OyAET paBHa 2.

3aBoa BeITYCTHIT 90% KauyeCTBEHHBIX M3ACINM, U3 KOTOPBIX — 60% HU31enuil — BBICIIETO COpTa.
KakoBa BeposSITHOCTb TOTO, UTO HayJauyy BEIOpaHHOE M3JIeNIKe BBICIIEro copTa’?

B rpynne cnoprcmenoB 20 JbDKHUKOB, 6 BETOCUIIEAUCTOB U 4 OeryHa. BeposTHOCTh BBINOIHUTH
CIIOPTUBHBIN pa3ps TakoBa: Ui JbDKHUKOB — 0,9; nis Benocunenucra — 0,8 u st 6eryna — 0,6.
Haiigure BeposTHOCT TOTO, UTO BBIOPAHHBIN HayAady CHOPTCMEH BBIIOJIHUI CIOPTUBHBINA pas3-
pan.

BepositHOCTh M3roTOBNIEeHUs OpakoBanHoW aetanu p = 0,05 . KakoBa BeposITHOCTH TOTO, YTO

cpenu 10 u3genwmii § - HEOpaKOBAHHBIX ?

BAPUAHT 15

1.

2.

Bocemb pa3nmuuHBIX KHHUT PacCTaBISIIOT Hayraj Ha mojke. HaliTh BepOsSTHOCTH TOTO, YTO JBE
onpe/IeJIeHHbIE KHUTH OKaXKYTCsl TIOCTaBJICHHBIE PSIOM.
BeposiTHOCTB TOrO, 4TO J1€Tallb, M3TOTOBJICHHAS HA 1—M CTaHKe BBICIIEro copta, paBHa 0,7. s
BTOPOTO CTaHKa 3Ta BeposTHOCTh paBHa (,8. KakoBa BEpOSTHOCTH TOTO, YTO XOTs OBl OJHA W3
JIBYX JIeTaj€i, U3rOTOBJICHHBIX IO OJIHOM Ha Ka)KJIOM CTaHKE, KaUeCTBEHHA?
[Ipu pa3psiBe cHapsiia oOpa3yrOTCsl OCKOJIKM TPEX BECOBBIX KaTErOpHii: KpymHbBIC, CpEIHHE U
MeJKHe, TprudeM OT obmiero yucia ux nonu coctasistor 0,1; 0,3 u 0,6. [Ipu nmonaganus B 6po-
Hto BTP kpymnHbIi ockonok mpobuBaet ee ¢ BeposiTHOCTRIO 0,9; cpennnii — 0,3 u menkuii — 0,05.
B OpoHro nomnan oguH 0ckoJoK U mpooust ee. Halianre BeposiTHOCTH TOro, YTO MPOoOOHHA cliena-
Ha MEJIKHUM OCKOJIKOM.
Uucno KOpOTKMX BOJIOKOH B IMAPTUH XJIOINKA COCTaBIIAEeT 25% BCEro KONIM4YeCTBa BOJIOKOH. Ka-
KOBa BEPOSITHOCTh TOTO, YTO B OTACIHLHOM B3SITOM ITydke U3 20 BOJIOKOH KOPOTKHUX BOJIOKOH OY-
net 147
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BAPUAHT 16

1.

2.

4.

B kopoOke 5 kpacHbIX, 3 3eleHBIX U 2 CHHUX KapaHzamra. Haymady 6e3 Bo3BpalieHus U3BJIEKa-
10T 3 kapanjama. HaifiTi BEposSTHOCTB TOTO, UTO BCE KapaHalllk pa3HOro IIBETa.

BeposiTHOCTE IOpakeHus epBOM MULIEHU JJIsL TAHHOT'O CTpelika paBHa 2 / 3 . Eciu ipu nepBoM
BhICTperie 3aMKCUPOBAHO MONaIaHKe, TO CTPEJIOK MOIY4aeT [PaBo Ha BTOPOU BBICTPEN IO JIPY-
roil MUIeHH. BeposTHOCTh mopaxkeHUs: 00enx MHUIIEHEH pu IBYX BbIcTpenax pasHa 0,5. Onpe-
JEJIUTh BEPOATHOCTD MTOPAKEHHSI BTOPON MULIEHHU.

B paiione 24 crynenra I'THU: u3 vux — 6 crynentsl @Aulll, 12 — [II'C, 4 -HTD u 2 — I'TID.
BepositHOCT cnath ceccuto miis cTyaeHToB TakoBbl: 0,9 — mist ®AullA, 0,6 — naa I1I'C, 0,7 —
HT® u 0,5 — I'TI®. KakoBa BEpOsSTHOCTb TOTO, YTO HayJady B3SAThIM CTYJEHT pailoHa YCIEIIHO
caJl CECCUI0?

[TpouzBoautcst 21 BBICTpEI MO 1EJIU, BEPOATHOCTD MOMAIaHUs B KOTOPYIO MPU OJTHOM BBICTpEIIe
pasHa 0,25. HaiiTu BeposiTHOCTh 16 momnagaHuid.

BAPUAHT 17

1.

4.

Cobpanue, Ha KOTOPOM MPHUCYTCTBYET 25 4YeNOBEK, B TOM YHUCIE 5 KEHIIUH, BHIOUpAeT Jenera-
LHIO U3 TPEX 4eNoBEeK. HallTh BEpOSATHOCTH TOTO, UTO B JICJIETALIMIO BOMAYT JBE KEHIIMHBI U OJUH
MY’KUHHA.

BeposiTHOCT NONIa1aHysi B MUILIEHD NIEPBBIM cTpenkoM paBHa 0,6, a BropsiM — 0,7. Ctpenku caena-
JIM TI0 OJTHOMY BbICTpeny. KakoBa BepOsSTHOCTB TOTO, YTO MOMAET TOJIBKO OJUH U3 HUX?

B wmarasun nocrynuno 60 map o0yBu ¢ ogHON (GaOpuKu, HA KOTOPOM BBITYCKarOT 90% 00yBH
OTIUYHOTO KauecTBa, u 80 map oOyBu apyroit Gpadpuku, Ha KOTOpoi Beimyckatorcs 70% o0yBu
OTJIMYHOrO KauecTBa. KakoBa BEpOATHOCTb TOTO, YTO CIIy4allHO OTOOpaHHas OKYIATeIeM B Ma-
razuHe napa o0yBH — OTJIMYHOI'O KayecTBa?

bruto nmocaxeHno 28 ceMsiH SYMEHS ¢ OJIHOM U TOW e BEPOSITHOCTHIO BCXOXKECTH UIS KaXKIOTO,
paBHoii 0,25. KakoBa BeposITHOCTB TOTO, 4TO B30iaeT 17 cemsiH?

BAPUAHT 18

1.

Ha xaproukax namnucansl uucna 1, 2, 3, 4, 5, 6, 7, 8, 9. Ot kapTouku sexat nudpamMu B HU3 U
TIIaTeNbHO Nepememansl. Haynauy BeiOMparoT Tpu kaprouku. KakoBa BEpOSTHOCTH TOTO, 4TO
MOJIYYUTCS Yucio 325, eciu X pacioyioKUTh B MOPsIKE BbIOOpa?

B kiacce 14 manpunkoB u 16 neBouek. CiaydaifHIM 00pa3oM BBIOMPAOT IBYX yd4eHUKOB. Kako-
Ba BEPOATHOCTH TOTO, YTO OYyT BHIOPAHBI I€BOYKA U MaJIbUUK?

B 300Mmarazune B Tpex akBapuyMmax IiaBaeT no 12 peibok. [Ipu 3Tom B nmepBoM akBapuyme — 4
30J10ThI€ PBHIOKH, BO BTOPOM — 3 30JI0ThI€ PBIOKU, B TPETHEM — 2 305I0ThIe pbIOKHU. W3 ciydaiiHO
BBIOPAHHOT'O aKkBapuyMa JIOBAT COUKOM IEepBYIO MomnaBIlytocs pelOKy. KakoBa BEposITHOCTb, YTO
9TO 30JI0Tast prIOKa?

Ha cranke usrorosunu 20 neranei nns IByX CTaHKOB. KakoBa BepOsATHOCTH TOro, uro 13 u3
9TUX JleTaleld HM3TOTOBJIEHBI JJISl MEPBOr0 CTAHKA, €CIU BEPOSATHOCTh M3TOTOBJIEHMSI Ha ITOM
CTaHKE JIeTalu IepBoro craHka pasHa 0,87

BAPUAHT 19

1.

2.

B xopo0Ge 6 kpacHbIX, 3 3eneHbIX U | cuHmii kapanaam. Haynauy 6e3 BO3BpallleHUs] U3BJIEKAIOT
Tpu KapaHjania. HaiiTy BEpOSTHOCTE TOTO, UTO BCE KApaHJAIIN OJJTHOTO IIBETA.
DK3aMEHAI[MOHHBIN OMIIET COAEPXKUT TpU Bompoca. BeposaTHOCTH TOTo, YTO CTYJEHT OTBETUT Ha
MIepBbIA, BTOPOH, TpeTnil Bonpockl pasHsel 0,7; 0,8 n 0,9 coorBercTBeHHO. Haiitn BEpOATHOCTH
TOT'0, 4TO CTYJIEHT OTBETUT Ha BCE TPU BOIIPOCA.

TaMoXk€eHHBII JOCMOTpP aBTOMAIIWH JIEJIAI0T IBa TaMOXKeHHUKA. B cpennem n3 kaxapix 100 ma-
IIMH 45 NPOXOAUT Yepe3 NMEePBOro MHCIEKTOpa M 55 M3 COTHU — uepe3 BTOporo. BeposTHocTh
TOTO, YTO MalllMHa He Oyner 3amepkaHa, coctasiseT: 0,95 y mepBoro tamoxennuka u 0,85 y
BTOporo. OuepenHas MallMHa He 3ajAepkaHa. Haliiure BEpOsSTHOCTH TOTrO, YTO OHA Mpolia J0-
CMOTp y MEPBOT0 MHCIIEKTOPA TAMOXKHHU.

B smuke 10 G6enbix u 5 uepHbix mapoB. Haynauy ¢ BozBparom u3BnekaioT 4 mapa. Kakosa Be-
POSITHOCTH TOTO, YTO 3 pa3a MU3BJICKJIM OBl map?
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BAPUAHT 20

1. JlecsaTh TOMOB Cy4aliHBIM 00pa30M pacCTaBIISIOT Ha Moyke. KakoBa BEpOsSTHOCTH TOTO, YTO TPH
onpeJIeJICHHbIE KHUTH OKaXKYTCsl TOCTaBJICHHBIMU psiioM?

2. BeposTHOCTH TOTO, UTO MEPBOE OpPYyIKe MOpa3uT Leab paBHa 0,8, a BEpOATHOCTH TOTO, YTO MOpa-
35T 11€J1b IIEPBOE U BTOPOE OpYAHUE IpH OJHOM 3aine, paBHa 0,48. KakoBa BeposITHOCTb TOTO, YTO
BTOpPOE OpYIUE MOPA3UT LIS IPU OJHOM BBICTpesie?

3. TeneBu3opbl BBITYCKAIOTCS TPEMs 3aBOJAMH B KOJMUYECTBEHHOM OTHOIICHUHU 1:2:3, mpuieM Be-
POSITHOCTH Opaka Juis 3TUX 3aBOJIOB COOTBETCTBEHHO paBHbI 3%, 2% u 1%. Haynauy xymuien-
HBIH TesneBU30p OKazalicsi OpakoBaHHBIM. KakoBa BEpOSITHOCTh TOTO, YTO 3TOT TEJIEBU30P BbIY-
LIEH TPETHUM 3aBOJIOM?

4. BeposATHOCTH TOTO, YTO MOCETUTENh Mara3uHa cJeiaeT Mokynku, pasua p = 0,2 . Kakosa Be-

POSITHOCTB TOT'O, UTO U3 6 IOCETUTENEN 2 CAENa0T MOKYIIKU?

BTOPASA ATTECTALUA
BAPUAHT 1
1. JInsg 3amaHHOTO 3aKOHA pacHpeeNieHHs IBYMEPHOU CIIy4ailHOW BETMYMHBI HAUTH K0d(hHuIn-
€HT KOpPPEJSILIMU U YPAaBHEHHUE PETPECCUHU.

X

v 1 3 4
2 0,16 0,10 0,28
3 0,14 0,20 0,12

2. CnyuaitHas BennuuHa X pacrpezenieHa o HopMaibHOMY 3aKoHY. CTaTHCTUUYECKOE pacmpe-
JielieHUE BRIOOPKH MPEACTABICHO B TaOIHIIE:

X, 3,5 3,7 3,9 4,0 4,1

n. 1 3 5 4 4

Haiitu ¢ HanexxnocTsio 0,95 noBepUTENbHBIN HHTEPBAI U1 OLIEHKH MaTeMAaTUYECKOTO 0XKHUIaHUs U C
HaAeKHOCTBIO 0,97 — U1l OLIEHKN CPEHETO KBaAPAaTUIHOIO OTKIOHEHHUS.

BAPUAHT 2
1. Jlns 3a0annozo 3akoHa pacnpeesieHus: IByMEPHOH Clly4aiiHON BETUYMHBI HAaUTH KO3phuu-
€HT KOPPEJSILIUU U YPABHEHHUE PETPECCHH.

X

v 2 3 5
1 0,06 0,18 0,24
4 0,12 0,13 0,27

2. Cnydaitnas BenuunHa X pacrpejiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JIeJIeHre BEIOOPKH MPEACTABICHO B Ta0JIHUIIE:

X 3,6 3,7 3,8 4,4 4,2

n. 3 5 2 1 4

Haiitu ¢ nagexuocteio 0,95 noBepuTenbHBIN HHTEPBAJ AJISI OLIEHKH MAaTEMATHYECKOTO OKUIAHUS U C
HaJeKHOCThIO 0,97 — 1151 OLIEHKU CPEeIHETO KBAIPAaTUYHOT'O OTKJIOHEHHUSI.

BAPHUAHT 3
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1. JIng 3amaHHOTO 3aKOHA pacHpeeNeHHs IBYMEpHOU CIy4ailHOW BeTUYMHBI HAalTH KO3 pun-
€HT KOPPEJSILIMU U YPABHEHHUE PETPECCHH.

X
Y 1 2 4
3 0,12 0,24 0,22
4 0,20 0,15 0,07

2. CnyuaitHas BennuuHa X pacrpezenieHa o HopMaibHOMY 3aKoHy. CTaTHCTUUYECKOE pacipe-
JiefieHre BEIOOPKU MPECTABICHO B TaOIUIIE:

X 9 10 11 12 14

n. 4 5 3 2 1

Haiitu ¢ Hanexxnocthio 0,95 moBepUTENBHBIA HHTEPBAJ JUISI OIICHKH MaTEMAaTHYECKOTO OXKHUIAHHS U C
HaJeKHOCTBIO 0,97 — 1151 OLIEHKU CPEIHETO KBAIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 4
1. JInsg 3amaHHOTO 3aKOHA pacHpeeNieHHs IBYMEPHOU CIIy4ailHON BEMYMHBI HAUTH K03 duiin-
€HT KOpPPEJSILIMU U YPaBHEHHUE PETPECCUHU.

2. CnyuaitHas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aK0oHY. CTaTHCTUUYECKOE pacmpe-
JieJIeHUE BRIOOPKH MIPEACTABICHO B TaOIHIIE:

X

v 2 3 4
1 0,16 0,10 0,28
3 0,14 0,20 0,12

X

9

10

11

13

14

n.

5

6

4

8

3

Haiitu ¢ nHagexHocthio 0,95 noBepuTEIBHBIN MHTEPBAJ JJIS OIEHKH MAaTEMaTHYECKOTO OKH 1a-
HUS U ¢ HaJKHOCThIO 0,97 — JUIsl OLIEHKHU CPETHETO KBAPATUYHOI'O OTKJIOHEHUSI.

BAPUAHT 5
1. JInsg 3amaHHOrO 3aKOHA pacHpe/eNeHus IByMEpHON ciay4aiiHOW BeTUYMHBI HalTH K03 duIu-
€HT KOpPPEJSALUU U YpaBHEHHUE PETPECCUU.

2. CnyuaitHas BenuuuHa X pacrpezenieHa o HopMaldbHOMY 3aK0HY. CTaTHCTUUYECKOE pacmpe-
JieJIeHUE BRIOOPKHU MPEACTABICHO B TaOIHIIE:

X

v 2 3 5
5 0,06 0,18 0,24
6 0,12 0,13 0,27

X.

6,1

6,5

6,6

7,0

7.4

n.

2

3

1

4

2

Haiitu ¢ nagexuoctbio 0,95 noBepuTENbHBIN HHTEPBAJ AJISI OLICHKH MAaTEMATHYECKOTO OKUIAHUS U C

HaAeKHOCTbIO 0,97 — 1151 OLIEHKU CPETHETO KBAAPATUYHOIO OTKIOHEHHUSI.
BAPHUAHT 6
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1. JIng 3amaHHOTO 3aKOHA pacHpeeNeHHs IBYMEpHOU CIy4ailHOW BeTUYMHBI HAaUTH K03 duiu-
€HT KOPPEJSILIMU U YPABHEHHUE PETPECCHH.

X

v 2 3 4
1 0,16 0,10 0,28
3 0,14 0,20 0,12

2. CnyuaitHas BennuuHa X pacrpezenieHa o HopMaibHOMY 3aKoHY. CTaTUCTHUECKOE pacipe-
JiefieHre BEIOOPKU MPECTABICHO B TaOIUIIE:

Xi

5,8

6,0

6,2

6,3

6,8

n.

6

4

5

2

3

Haiitu ¢ HagexxHocThio 0,95 NOBEPUTENIBHBIN HHTEPBAJI U1 OLICHKH MaTeMAaTUYECKOrO 0KMIAaHUs U C
HaJeKHOCTbIO 0,97 — 1151 OLIEHKU CPEHET0 KBaPaTUYHOI'O OTKIOHEHHUS.
BAPUAHT 7
1. JInsg 3amaHHOTO 3aKOHA pacHpeeNeHHs IBYMEPHOU CIIy4ailHOW BETMYMHBI HAUTH KO0d(hduIn-
€HT KOpPEJSLIMU U YPAaBHEHHUE PETPECCUHU.

X

v 2 4 5
1 0,12 0,13 0,24
3 0,18 0,06 0,27

2. CnyuaitHas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aK0oHY. CTaTHCTUUYECKOE pacmpe-
JieJIeHUE BRIOOPKH MIPEACTABICHO B TaOIHIIE:

Xi

12

16

19

21

25

n.

10

12

14

9

5

Haiitu ¢ HanexxHocThio 0,95 n0BEpUTENbHBIN UHTEPBAJ U1 OLIEHKH MaTeMAaTUYECKOr0 OKUIAHUS U C
HaAeKHOCTBIO 0,97 — U151 OLIEHKN CPEHETO KBaAPaTUIHOIO OTKIOHEHHUS.
BAPUAHT 8
1. JInsg 3a1aHHOrO 3aKOHA pacHpeeNeHus IByMEpHON cy4aiiHOW BeTUYHMHBI HAaUTH K03 duIu-
€HT KOPPEISILIUY U YPAaBHEHUE PETPECCUM.

X

v 4 5 6
2 0,06 0,18 0,24
3 0,12 0,13 0,27

2. CnyuaitHas BenuuuHa X pacrpezenieHa o HopMaldbHOMY 3aK0HY. CTaTHCTUUYECKOE pacmpe-
JieJIeHUE BRIOOPKH MIPEACTABICHO B TaOIHIIE:

X 14 15 20 21 24

n. 7 6 8 10 9

Haiitu ¢ Hagexuocteio 0,95 noBepuTenbHbIM HHTEPBAJ IS OLIEHKM MAaTEMATHYECKOT0 OKUIAHUS U C
HaJexKHOCTBIO 0,97 — 17151 OLIEHKU CPEeIHETO KBAJIPATUYHOTO OTKJIOHEHHUSI.
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BAPUAHT 9
1. Jlnst 3aaHHOTO 3aKOHA pacpeesICHHs IBYMEPHOU CIIyJaiiHOW BETUYMHBI HAUTH KOdDuIin-
€HT KOPPEISLUU U YPAaBHEHUE PETPECCHUMU.

2. Cnydaiinas BennuuHa X pacrpeziesieHa 1o HOpMalbHOMY 3akoHY. CTaTUCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TabIuLIe:

X

v 2 4 5
1 0,12 0,13 0,24
3 0,18 0,06 0,27

X.

0,2

0,4

0,8

1,0

1,2

n.

6

4

2

5

3

Haiitu ¢ HanexxnocThio 0,95 n0BepUTENIbHBIN UHTEPBAJ I OLIEHKM MaTEMAaTUYECKOT0 0XKHUIaHUs U C
HaAeKHOCTBIO 0,97 — U1l OLIEHKU CPEHETO KBaAPaTUYHOIO OTKIOHEHHUS.
BAPUAHT 10
1. JIng 3a1aHHOrO 3aKOHA pacHpe/eNeHusl IByMEpHON ciay4aiiHOM BeITUYnHbl HAaUTH K03 duiu-
€HT KOPPEISILIUYA U YPABHEHUE PETPECCUM.

2. Cnydaiinast BenmuumHa X pacrpeiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TaOIHUIIe:

Y
X 1 3 4
3 0,13 0,24 0,12
6 0,18 0,06 0,27

X

0,4

0,5

0,9

1,2

1,4

n.

3

5

6

6

6

Haiiti ¢ HanexxnocThio 0,95 OBEpUTENBHBIN HHTEPBAI [JI OIICHKU MAaTEeMaTUYECKOTO OXKHIaHUS U C
HaJeKHOCTHIO 0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 11
1. Jlns 3amaHHOrO 3aKOHA pacnpesesieHusl IBYMEPHOU Cily4aiiHON BEIMYMHBI HAalTH Koa(duu-
€HT KOpPEJSLIMU U YPAaBHEHHUE PETPECCUH.

2. Cnydaiinas BenuuuHa X pacrpejiesieHa o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JIeJIeHre BEIOOPKH MPEACTABICHO B Ta0JIHUIIE:

Y

X 1 3 4
3 0,13 0,24 0,12
5 0,18 0,06 0,27

X

10

11

12

14

16

n.

7

5

4

6

8

Haiitu ¢ nagexHoctbio 0,95 1oBepuTENBHBIN HHTEPBAT AJI1 OLEHKH MaTeMaTUYECKOTO OKUJIAaHUS U C
HaJIe’)KHOCTBIO 0,97 — 1151 OLIEHKHU CPEAHEro KBAIPAaTUYHOTO OTKIOHEHUS.
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BAPUAHT 12
1. Jlnst 3aaHHOTO 3aKOHA paclpeesIeHHs IBYMEPHOU CITy4aitHON BETWYUHBI HAalTH Kodpuiiu-
€HT KOPPEISLUU U YPAaBHEHUE PETPECCHUMU.

2. Cnydaitnas BenumumHa X pacrpeziesieHa o HOpMalbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TabIuLIe:

X

v 3 5 6
1 0,12 0,24 0,22
3 0,20 0,15 0,07

X.

9

11

12

14

15

n.

9

12

14

9

6

Haiitu ¢ HanexxnocTsio 0,95 n0BEpUTENbHBIN UHTEPBAJ )1 OLIEHKU MaTeMaTUYECKOT0 0KUIaHUs U C

HagCKXKHOCTBIO 0,97 — JIA OICHKH CPEAHCTO KBAAPATUIHOI'O OTKIIOHCHUS.

BAPUAHT 13

1. Jlns 3aaHHOTO 3aKOHA pacrpezesieHus: IBYMEPHOI Cy4aifHON BETMYHUHBI HATH KO3 UIu-
€HT KOpPPEJSLUU U YPaBHEHHUE PETPECCUU.

2. Cnydaiinast BenmuumHa X pacrpeiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPECTaBICHO B Ta0IHIIE:

X
v 4 6 8
3 0,13 0,08 0,12
5 0,20 0,16 0,31

X

12,1

12,5

12,7

13,0

13,2

n.

1

2

4

1

2

Haiitu ¢ HageKHOCTBIO 0,95 I[OBepI/ITeJ'ILHHﬁ HWHTCPBAJI IJI1 OHCHKH MATEMATUYICCKOTO OKUAHUA U C

HaJeKHOCTHIO 0,97 — 1151 OLIEHKU CPETHETO KBAIPATUYHOTO OTKJIOHEHUSI.

BAPUAHT 14

1. Jlns 3a1aHHOrO 3aKOHA pacnpeeseHus: IBYMEPHOU Cily4aiiHON BETMYMHBI HATH KO3 PUIn-
€HT KOpPEJSLIMU U YPAaBHEHHUE PETPECCUH.

2. Cnydaitnast BenuumHa X pacrpejiesieHa 1o HOpMallbHOMY 3akoHy. CTaTHCTHYeCKOe paciipe-
JIeJIeHre BEIOOPKH MPEACTABICHO B Ta0JIHUIIE:

X

v 3 4 7
3 0,30 0,20 0,10
6 0,05 0,12 0,23

X

12,2

12,4

12,5

12,7

13,0

n.

4

8

3

2

8

Haiitu ¢ nagexHoctbio 0,95 1oBepuTENBHBIN HHTEPBAT AJI1 OLEHKH MaTeMaTUYECKOTO OKUJIAaHUS U C

HaJIe’)KHOCTBIO 0,97 — 1151 OLIEHKU CPEAHEro KBAIPaTUYHOTO OTKIOHEHUS.




BAPUAHT 15
1. Jlnst 3aaHHOTO 3aKOHA pacpeesICHHs IBYMEPHOU CIIyJaiiHOW BETUYMHBI HAUTH KOdDuIin-
€HT KOPPEISLUU U YPAaBHEHUE PETPECCHUMU.

X

y 4 6 8
2 0,24 0,30 0,05
5 0,10 0,12 0,19

2. Cnydaitnas BenuuuHa X pacrpeziesieHa o HOpMalbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TabIuLIe:

X 15 17 20 21 25

n. 1 3 2 4 6

Haiitu ¢ HanexxHocTbio 0,95 n0BEpUTENbHBII UHTEPBAI I OLIECHKH MaTEMaTUYeCKOT0 OKUAAHUS U C
HaAeKHOCTBIO 0,97 — U1l OLIEHKU CPEHETO KBaAPaTUYHOIO OTKIOHEHHUS.

BAPUAHT 16
1. Jlns 3aaHHOTO 3aKOHA pacrpeesieHus] IBYMEPHOI Cy4aiiHON BETMYHUHBI HATH KO3 PUIn-
€HT KOpPPEJSLUU U YPaBHEHHUE PETPECCUU.

X
v 5 7 9

4 0,14 0,15 0,21
7 0,16 0,20 0,14

2. Cnydaiinast BenmuumHa X pacrpeiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TaOIHUIIe:

X 20 22 23 25 26

n. 4 2 2 3 1

Haiitu ¢ HanexxHocThio 0,95 OBEpUTENBHBIN HHTEPBA IS OIICHKH MaTeMAaTUYECKOTO OXKHIAHUS U C
HaJeKHOCTHIO 0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 17
1. Jlns 3a1aHHOrO 3aKOHA pacnpeeseHus: IBYMEPHOU Cily4aiiHON BETMYMHBI HATH KO3 PUIn-
€HT KOpPEJSLIMU U YPAaBHEHHUE PETPECCUH.

X

v 1 4 6
3 0,14 0,12 0,13
7 0,13 0,20 0,28

2. Cnydaiinas BenuumHa X pacrpejiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JIeJIeHre BEIOOPKH MPEACTABICHO B Ta0JIHUIIE:

X 16 18 21 24 25

n. 12 10 14 8 6

Haiitu ¢ nagexHoctbio 0,95 1oBepuTENBHBIN HHTEPBAT AJI1 OLEHKH MaTeMaTUYECKOTO OKUJIAaHUS U C
HaJIe)KHOCTBIO 0,97 — 1151 OLIEHKHU CPEAHEro KBAIPaTUYHOTO OTKIOHEHUS.
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BAPUAHTI8
1. Jlnst 3aaHHOTO 3aKOHA pacpeesICHHs IBYMEPHOU CIIyJaiiHOW BETUYMHBI HAUTH KOdDuIin-
C€HT KOppEIALUY U YPaBHEHUE PETPECCHH.

X

v 5 8 10
2 0,11 0,13 0,26
6 0,21 0,06 0,23

2. Cnydaitnas BenumumHa X pacrpeziesieHa o HOpMalbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TabIuLIe:

X, 18 25 29 36 40

n. 3 1 4 6 6

Haiitu ¢ HanexxnocTsio 0,95 n0BEpUTENbHBIN UHTEPBAJ )1 OLIEHKU MaTeMaTUYECKOT0 0KUIaHUs U C
HaAeKHOCTBIO 0,97 — U1l OLIEHKU CPEHETO KBaAPaTUYHOIO OTKIOHEHHUS.

BAPUAHT 19
1. Jlns 3aaHHOTO 3aKOHA pacrpezesieHus] IBYMEPHOI Cily4aiiHON BeTMYUHBI HAWTH Kodhduu-
€HT KOpPPEJSLUU U YPaBHEHHUE PETPECCUU.

X
Y 4 7 9

4 0,22 0,09 0,32
7 0,14 0,17 0,06

2. Cnydaiinast BenmuumHa X pacrpeiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TaOIHUIIe:

X 12 15 18 19 23

n. 2 5 3 1 4

Haiiti ¢ HanexxnocThio 0,95 OBEpUTENBHBIN HHTEPBAI [JI OIICHKU MAaTEeMaTUYECKOTO OXKHIaHUS U C
HaJeKHOCTHIO 0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKJIOHEHHUSI.

BAPUAHT 20
1. Jlns 3amaHHOrO 3aKOHA pacnpezesieHus: IBYMEpHOH ClIy4aiiHON BETWYMHBI HAaUTH KO3phuiu-
€HT KOpPEJSLIMU U YPAaBHEHHUE PETPECCUH.

X

v 8 9 12
1 0,14 0,11 0,18
6 0,23 0,04 0,30

2. Cnydaiinas BenuumHa X pacrpejiesieHa 1o HOpMallbHOMY 3akoHY. CTaTHCTHYECKOe pacipe-
JIeJIeHre BEIOOPKH MPECTABICHO B TAOJIHIIE:

X 44 46 47 50 52

n 4 5 8 6 7

Haiitu ¢ nagexHoctbio 0,95 1oBepuTENBHBIN HHTEPBAT AJI1 OLEHKH MaTeMaTUYECKOTO OKUJIAaHUS U C
HaJIe)KHOCTBIO 0,97 — 1151 OLIEHKHU CPEAHEro KBAIPaTUYHOTO OTKIOHEHUS.
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Kpurtepnu onieHKH NMHCHLMEHHOH KOHTPOJILHON PadoThI (8 pamkax pybedxcHou ammecmayu,)

Pecnamenmom BPC kagedpvl «Bvicuias u npuxkiaoHas mamemamuxay npeodycmompeno 25
06ann08 3a 6vinoHeHUue pPyOedCHOU KOHmMpOAbHOU pabomwi. Kadjcooe 3adanue, 6xodsujee 8 KOH-
MPONLHYIO, OYEHUBAEMCA Npenooagamenem OnpedeieHHbIM Koauuecmeom oannos. Mmozoeulii 6ann
3G KOHMPOJILHYIO pabomy NOIYUaAemcs CyMMUposaruem 6auios 3a ece 3a0aHus.

Kpurepuii oueHku 0HOTO 3aJaHUA:

pyOexHasi KOHTPOJIbHAs paboTa OLIEHWBAETCS MaKCUMaibHO B 25 OamnoB. Kaxnoe 3ananue, BXos-
1ee B KOHTPOJIBHYIO, OIEHUBACTCS MPENojiaBaTesieM ONpeIeeHHbIM KoaruyecTBoM OaioB. Mrtoro-
BBIH 0asuT 32 KOHTPOJIBHYIO PaboTy MOJIydaeTcsl CyMMUpOBaHUEM 0asuioB 3a Bce 3amanus. [IpuBeaem
KpUTEpUI OIICHKH OJHOTO 3aaHUSI:

— oOyyaromuicst MpaBUJIbHO PELINII 3a/1a4y; P 3TOM JIOTUYHO, MTOCIEA0BATENILHO U apryMEHTHPO-
BAHHO M3JIOKHII PEIICHUE 3a7]a4l — MAaKCUMAJIbHOE KOJIMYECTBO OAJIIOB;

— 00Oy4JarmHiicss B OCHOBHOM MPABWJIHHO PEIINJI 337a4y, IOMYCTHUB MPHU STOM HE3HAYUTEIIbHbIC He-
TOYHOCTH U morpentHocT — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 00yuvaromuiicsi He TOJIHOCTBIO pelni 3aAady, Ho He MeHee 50%, TOMyCTUB MpHU 3TOM He Oosee
OJHOH rpy0oii ook — 60% 0T MaKCUMAaTbHOTO KOJMYECTBA OAIIJIOB;

— oO0yyarouuiicss mpuBe HEMOJIHOE pellleHne 3a1a4n (creneHpb moiaHoTel — oT 30% mo 50%), gomy-
CTHUB IIPU 3TOM 3HaUMTENbHBIE HeaoueThl — 40% OT MaKCHMaJIBHOTO KOJIMYECTBA OAJLIOB;

— oOyuaromuiics mpuBen He 6osee 30% peuieHus 3a7a4u, JOMYCTUB MPU STOM IpyOble OLIUOKU U
HegodeThl — 20% 0T MaKCUMAJIbHOTI'O KOJIMYEeCTBA OallIOB;

— oOy4Jaronuiicss He MPUCTYIWI K PEIICHHIO 3a1a4u — 0 6aioB.

IK3AMEHAIIMOHHBIE BWJIETBI

BUJIET Ne 1
1. IlpocTpaHcTBO AnieMeHTapHbIX cOObITUI. [1oHsATHE citydaliHOro coObITHS. OCHOBHBIE ONpPEIEIICHHS.
2. B smuke 8 neranei, 5 U3 KOTOPBIX - KauecTBEHHBIE U 3 - ¢ nedexroM. Haynauy uzBnekarot 4 ne-
tanu. KakoBa BEpOSITHOCTB TOTO, UTO 2 U3 HUX — KAUECTBEHHbIE?
(0 npu X<0,
2

X
3. CnyyvaitHas BenuunHa X naHa QyHkiuen pacnpenenenus: F (x) = {— npu 0 < x < 2,

|
[1 npu X > 2.

Haiitu: minotHOCTH BeposiTHOCTEN f (X) ; MaTeMaTU4YeCKOe 0>KMIaHKE; TUCIIEPCUIO; CpeIHEee KBa-

paTuyecKoe OTKIOHEHHE.
3. Jl1st 3a1aHHOTO 3aKOHA pacripeieNieHus ABYMEPHOH cllyyailHON BeNWYMHBI HAWTH KO3 PUIIH-
€HT KOPPEJSILUU U YpaBHEHHUE PETPECCUU.

X
v 1 3 4
0,16 0,10 0,28
0,14 0,20 0,12
BUJIET Ne 2

1. Knaccuueckoe omnpeneneHue BeposiTHOCTH. CBOMCTBAa BEPOSITHOCTEM.

2. ImeroTcst ABE YpHBI: B IEPBOM — 6 KENTHIX U 4 CUHUX IIapa; BO BTOPOM — 8 KENTHIX U 2 CHHUX Ila-
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pa. U3 xaxxnoil ypHBI U3BJIEKAIOT 1O OgHOMY apy. KakoBa BEpOATHOCTh TOTO, YTO U3BJICUEHHBIE I11a-
PBI pa3HbIX IIBETOB?

IN

(0 npu X <0,
2
. . X
3.Cnyyaitnas BenmuunHa X AaHa GyHKIMEH pacnpeneneHus: F (x) = { — mnpu 0 < X < \/5_ ,
| 5

{l npu XZ\/S_.

HaiiTi: mioTHOCTh BEpOATHOCTEH f (x) ; MAaTeMaTUYECKOE OXHJIaHUE; JUCIEPCUI0; CpeiHee KBaj-
paTHYECKOE OTKIOHEHHUE.
4. Cnydaiinas BenuunHa X pacripesesieHa o HopMajabHOMY 3akoHYy. CTaTUCTHYECKOe pacipeese-
HUE BHIOOPKH MTPEICTABICHO B TA0JIUIIE:

X, 3,6 3,7 3,8 4,4 4,2

n. 3 5 2 1 4

HaiiTi ToueuHble OLIEHKU CTATUCTUYECKUX XapaKTEPUCTUK U TOBEPUTEIbHBIE HHTEPBAIIbI I UX
OLIEHKH C HaaeKHOCTBIO 0,95.

BWJIET Ne 3
1. DneMeHTH KOMOMHATOPUKH.
2. B nepBoM siniyKke 7 Ka4eCTBEHHBIX U 3 JAEPEKTHBIX U3JIENUs; BO BTOPOM — 6 KA4ECTBEHHBIX U 4
nedexTHbIX n3aenus. 13 nepBoro simka BO BTOPOH MepeKIabpIBalOT OJJHO U3JIeNNe, a 3aTeM U3 BTO-
poro sIMKa U3BJIEKAIOT OAHO u3enre. KakoBa BEpOSATHOCTH TOT0, YTO 3TO U3JIEIHE KaUeCTBEHHOE?

3.Cnyvaiinas BennunHa X nana GyHkuuei pacnpenenenus F (X):

(0 npu  X<0,
2
X
F(x)={— mnpu 0
|49
{l npu X

IN

Xx<7,

\2

7.

Haiiti: mI0THOCTH BEPOSATHOCTEH f (x) ; MaTeMaTuueckoe oxuganue M (X ) ; aucnepcuro

D (X ) ; cpentee kBagparuueckoe otkioneHue o (X ) .

4. Cnyuaitnas BenmuuuHa X pacripesiesieHa 1o HopMajdbHOMY 3aKOHY. CTaTUCTHYECKOE pacrpesiere-
HUE BBIOOPKH MpeICcTaBIeHO B Tabnuie. HaliTu ToueuHbIe OIEeHKHU CTATUCTUYECKUX XapaKTEPUCTUK U
JIOBEPUTEIIbHBIC HHTEPBAJIBI JUIsl KX OIICHKHU C HaASKHOCTHIO 0,95,

X. 9 10 11 12 14
n, 4 5 3 2 1
BUJTETNo4

1. Teopembl CIOKEHUSI 1 YMHOKEHUSI BEPOSITHOCTEH. Y CII0BHASI BEPOSITHOCTh. 3aBUCUMbIE U HE3ABU-
CHMBIE COOBITHS.

2. B xopo0e 6 kpacHbIX 1 4 cuHUX KapaHjamia. Haynady u3BnekaroT Tpu kapanaama. Haiitu Bepo-
SITHOCTB TOTO, YTO J[BAa UX HUX - KpPACHBIE.

(0 npu x<0,
3.Ciyvaiinas Bemmunsa X jaHa GyHKumei pacnpenenenus: F (x) = {4x° mnpn 0< x <1,
‘Ll npu X >1.

HaiiTu: mioTHOCTh BEpOSITHOCTEN f (x) ; MAaTeMaTUUYECKOE OKHMAAHUE; NUCIEPCUI0; CPEHEe KBaJ-
paTUYECKOE OTKIOHEHHE.
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4. Jlna 3a1aHHOTO 3aKOHA PACHpeeNeHHs IBYMEpHOU CIy4allHOW BETMYMHBI HAaWTH KO3((UIIMEHT
KOPPEJSILIMY U YPABHEHUE PETPECCHHU.

X

v 2 3 5
1 0,06 0,18 0,24
4 0,12 0,13 0,27

BUJIET Ne §
1. ®opmyna noaHoi BepositTHocTH. Popmyia baiieca.
2. B nmepBoM sinuke 7 O€nbIX M 5 YepHBIX MIApOB, BO BTOPOM SIIMKe 12 OenbIXx u 3 4€pHBIX IIapOB,
HUYEM KpOMeE LIBeTa He oTiauyaroumuxcs. Hayaauy OepyT mo ogHOMy IIapy M3 KaKJIOro SIIMKa.
KaxoBa BepOsITHOCT TOTO, UTO 3TU HIAPbl OAMHAKOBBIX IIBETOB?

(0 npu X< -0,25;
3.Cirydaiinas BenMurHA JaHa QyHKIMEH pacipenesieHus: F (Xx) = J 4x mupu -0,25<x<0;

{l npu X > 0.

HaiiTu: mioTHOCTh BEpOSTHOCTEN f (x) ; MATEMAaTUUYECKOE OKHMIAAHUE; NUCIEPCUIO; CPEHEE KBA-
paTUyecKoe OTKJIOHEHHUE.
4. Cnyuaiinas BenmuuuHa X pacrpezesieHa 1Mo HopMajabHOMY 3aKoHY. CTaTUCTHYECKOE pacipesere-
HHE BBIOOPKH MPEICTABIICHO B TaOnuie. HaiTu ToueuHble OIICHKH CTATUCTUYECKUX XapPaKTEPUCTHK
U JIOBEPUTEbHbIE HHTEPBAJIBI ISl UX OLIEHKH € HajiexkHOCThIo 0,95.

X, 6,1 6,5 6,6 7,0 74
n, 2 3 1 4 2
BUJIET Ne 6

1. HezaBucumpie ucneitanus. Cxema bepuyiu.

2. W3 25 cTyneHToB rpymisl 5 CTYACHTOB 3HAIOT BCe 25 BOMPOCOB NMporpaMmbl. 10 cTyI€HTOB BBI-
yuniu o 20 Bonpocos, 7 cTyIeHTOB - 1o 15 Bompocos, Tpoe - 1o 10 BonpocoB. KakoBa BeposT-
HOCTB TOT'0, YTO CITy4aifHO BBI3BAHHBIN CTY/IEHT OTBETHUT Ha 3a/laHHbII Bompoc?

(0 npu X<0,
3.Cnyuaiinas BenuunHa X naHa QyHKIOUeH pacnpenenenus: F (x) = 3x> mpu 0<x<1,
Ipu X>1.
|L1 p 1

Haiiti: mI0THOCTH BEPOSATHOCTEH f (x) ; MaTeMaTtudeckoe oxuganue M (X ) ; aucnepcuio

D (X ) ; cpentee kBagparuueckoe otkioneHue o (X ) .
4. Cnyuaiinas BenmuuuHa X pacrpesiesieHa o HopMaJlbHOMY 3akoHy. CTaTHCTHYECKOe pactpeene-

HUE BHIOOPKH MTPEICTABICHO B TaOIHULIE:
X, 58 6,0 6,2 6,3 6,8

n. 6 4 5 2 3

Haiit ToueuHbIe OLIEHKH CTaTUCTUUYECKUX XAPAKTEPUCTUK U IOBEPUTEIbHBIE MHTEPBAJIBI JIJISl UX
OIIEHKH C HaaeKHOCTHIO 0,95.
BUJIET Ne 7
1. JIuckpeTHbIE CydailHbIe BETUYMHBL. 3aKOH paclpeiesIeHUs] JUCKPETHOM CITy4allHOW BEJIMYHMHBI.
MareMaTnueckoe 0’KMIaHUE U TUCIIEPCUS JUCKPETHOM CIIy4aliHOW BEJIMYUHBI.
2. Cpenu 25 cTyAeHTOB Tpymnmbl, B KOTopoi 10 meByIek, pa3bIrpbIBaloT 6 OMIIETOB Ha CTYICHUECKYIO
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BecHy. Haiiire BepOsSTHOCTh TOTO, UTO Cpeu 00JaaTeneld OUIeToB OKaXyTCs 3 IEBYILKH.
(0 npu X<0,
2

X
3. Cnyuaitnas BenmnunHa X naHa QyHkuuei pacrnpeneneHus: F (x) ={— mnpu 0< x <4,
’ 16

{1 npu X > 4.

HaiiTu: mioTHOCTh BEpOSTHOCTEH f (x) ; MATEMAaTUUYECKOE OKHMAAHUE; NUCIEPCUIO; CPEAHEE KBa-
paTUYeCcKOe OTKJIOHEHHUE.
4. Jlna 3a1aHHOTO 3aKOHA PacHpeeNiCHHs IBYMEPHOW CIy4ailHOW BETMYMHBI HAaWTH KO3 UIMEHT
KOpPEJSILIMY U YPABHEHUE PETPECCUU.

X
v 1 2 4
3 0,12 0,24 0,22
4 0,20 0,15 0,07
BUJIET Ne 8

1. HenpepriBHbIE cilydalinble BenunHbl. OyHKINA paclpeneieHus, INIOTHOCTb BEPOATHOCTH CIIy-
YalHOW BEJIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA. MaTeMaTHYECKOE OKUIAHUE U JUCIIEPCUS] HETTpe-
PBIBHOM CIIy4allHON BEJIMYHHBI.

2. BeposITHOCTB TOTO, UTO CTYACHT CAACT NEPBBIN IK3aMeH, paBHa 0,4; BTopoil — 0,7; TpeTuil —

0,5 HaiiTn BEpOATHOCTB TOTO, YTO CTYACHTOM Oy/yT CIaHbI TOJILKO JIBA DK3aMEHA.
(0 mpu x<0,
3.Cnyuaitnas BenmuunHa X jJaHa QyHKIuen pacnpeneneHus: F (x) = J X mpu 0<x<l1,
[1 npu X >1.

Haiitu: miaoTHOCTH BeposiTHOCTeH F (X ) ; MaTeMaTndeckoe OKuIaHHe; UCTIEPCHIO; CpeTHee KBaI-

paTuyecKoe OTKIOHEHHE.
4. CnyyaiiHas BenmuurHa X pacnpezesieHa Mo HopMalbHOMY 3akoHy. CTaTHCTHYECKOE pacipeierne-
HUE BBIOOPKHU NPEJICTABICHO B TAOIHIIE:

X 14 15 20 21 24

n. 7 6 8 10 9

HaﬁTH TOYCYHBIC OICHKU CTATUCTHUUYCCKHUX XapaKTepI/ICTI/IK nu }IOBCpI/ITeJ'IBHI)IC I/IHTepBaJ'II)I JJIA UX
OLIEHKH C HajeKHOCTBIO 0,95.

BUJIET Ne 9
1. CucteMbl ciiydailHbIX BEIMYUH. 3aKOH PACTIPEEICHUS] CUCTEMBI IBYX CIIy4ailHBIX BEJTUYHH; Ma-
TEeMaTUYECKUE 0KUIAHUA, TUCIIEPCUU U CPEIHEKBAIPATUYHBIE OTKIIOHEHHS.
2. Tlokymnarens ¢ paBHBIMH BEPOSATHOCTSIMHU MOCEUIAET TPU Mara3uHa. BeposTHOCTH TOro, 4TO OH
caenaeT nokynku B HUX paBHsl: 0,5; 0,3 u 0,1. [Tokynarenb moCeTH OJIUH U3 3TUX Mara3uHoOB U
caenan mokynky. KakoBa BEposITHOCT TOTO, UTO 3TO ObLT MEPBBIA Mara3su?

(0 npu x<0,
3.Cnyuaiinas BenuunHa X naHa QyHKOUeH pacnpenenenus: F (x) = { x* mpu 0<x<I,

| 1 npu X > 1.

L p

HaiiTu: mmoTHOCTh BEPOATHOCTEN f (X) ; MATEMATUYECKOE OKHUIAHUE; TUCIIEPCHIO; CPEIHEE KBA-
paTUYeCcKOe OTKIOHEHHUE.
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4. Cnyuaiinas BenuuuHa X paclrpezesieHa 1o HopMaJlbHOMY 3aKOoHY. CTaTUCTHUYECKOE pacipeesie-
HHUE BBIOOPKH MPEACTABICHO B TAOIHIIE:

X 0,2 0,4 0,8 1,0 1,2

n. 6 4 2 5 3

HaiiTi ToYeuHble OIIEHKU CTATUCTUYECKUX XapaKTEPUCTHUK U IOBEPUTEIbHbIC HHTEPBAJIBI LI UX

OLIEHKH C HaaeKHOCTHIO 0,95.
BUJIET Ne 10

1. UncnoBble XapaKTEPUCTUKU CUCTEMBI CIYYaHBIX BEIUUYHMH: KOPPEIAIUOHHBIM MOMEHT (KOBapua-
1us), kodhPUIHUEeHT Koppensauuud. 3aBUCHMbIE U HE3aBUCHUMbIE Cly4yailHble BETMUMHBI. Y paBHEHUS
JIMHEWHOM PEerpeccum.
2. B rpynmne 12 cTyneHToB, cpenu KoTophix 4 oTiudHuKa. [1o criucky oToOpansl 5 ctynentoB. Kako-
Ba BEPOSITHOCTh TOTO, YTO 3 U3 HUX - OTIUYHUKU?

(0 npu X < -0,2;

3.Cnyuaiinas BenuuuHa X JaHa QyHKIHeEH pacnpeneneHus : F (x) = J 5x mpu -0,2<x<0;

Ll npu X > 0.

Haiitu: na0THOCTH BepOHTHOCTeﬁ f (x) ; MaTeMaTHYECCKOEC OXKMAAaHUEC; NUCIIEPCHUIO, CPECAHEE KBA-

paTHYecKoe OTKIOHEHHUE.
4. JIns 3aJaHHOTO 3aKOHA paclpeiesieHus] TBYMEPHOM CIy4aiiHON BEIMYMHBI HAUTH KO3(PHUIIUEHT
KOPPEJSILUN U YPAaBHEHUE PETPECCUU.

X
v 2 3 4
0,16 0,10 0,28
3 0,14 0,20 0,12
BUJIETNe11

1 I'enepanbHast COBOKYNMHOCTh M BbIOOpKa. Bapuanrta u yactora BapuanTsl. Bapuannonnsiit psia. I'u-
CTOrpamMMa U MOJIUTOH YacTOT. DMIUpHUecKas pyHKIUS pacrpeieeHusl.

2. [IpousBeneH 3aim U3 ABYX OpYyauil o MulieHu. BeposaTHOCTh nmonaganus U3 NepBoro Opyaus pa-
Ha 0,8, u3 Broporo — 0,9. HaiiTu BeposiTHOCTh MOpaXKEHUS 1EIH.

X
3.Cnyuaitnas BenmuunHa X AaHa QyHKIMen pacnpeneneHus: F (x) = s — mnpu  0< x <6,
| 36

{l npu X > 6.

Haittu: miotHOCTh BepodaTHOCTEN f (X) ; MareMaTH4YECKOe OKUIAHUE; TUCIIEPCHIO; CPEAHEE KBa-

paTUYECKOE OTKIIOHEHHUE.
4. Cnyuaitnas BenmuuuHa X pacrpeziesieHa 1o HopMajabHOMY 3aKoHY. CTaTUCTHYECKOE pacrpesierne-
HUE BBIOOPKHU MPEJCTABICHO B TAOIHIIE:

X 10 11 12 14 16

n. 7 5 4 6 8

Haiit ToueuHbIe OLIEHKN CTaTUCTUUYECKUX XAPAKTEPUCTUK U JIOBEPUTEIbHBIE MHTEPBAJIBI IS UX
OIIEHKH C HaaeKHOCTHIO 0,95.

BUJIETNe12
1. Cratuctudeckue OlEHKU: TOUYeUHbIE U UHTEpBaJIbHbIE. CMEIlleHHbIE U HECMEILEHHBIE OIICHKH.
2. B rpynme cnoprcmeHoB 20 TBIKHUKOB, 6 BETOCUIIETUCTOB U 4 OeryHa. BeposTHOCTH BBITIOTHUTH
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CTIIOPTUBHBIN pa3psan TakoBa: Juisi JbDKHUKOB — 0,9; mist Bemocuneaucta — 0,8 u mist 6eryna — 0,6.
Haiinyure BeposITHOCTh TOTO, YTO BRIOPAHHBINA Hayaady CIIOPTCMEH BBITIOJIHHII CITOPTHBHBIN pa3psij.

(0 npu X <0,

2
X
3.Cnyuaiinas BenuunHa X JaHa QyHKIMeH pacnpeneneHusi: F (x) =< — mnpu 0 < x <3,
9

|
[1 npu X > 3.

Haiitu: mioTHOCTh BEpOSATHOCTEH f (x) ; MaTeMaTtudeckoe oxuganue M (X ) ; aucnepcuro

D (X ) ; cpenuee kBagparuueckoe otkioneHune o (X ) .

4. Cnyuaitnas BenmuuuHa X pacrpeziesieHa [0 HOpMajdbHOMY 3aKoHY. CTaTUCTHYECKOE pacipeere-
HUE BBIOOPKHU IpEeCTaBieHO B Ta0nuie. HaliTi ToueyHble OLIEHKH CTaTUCTUYECKUX XapaKTepH-
CTHK U JIOBEPUTEIbHBIE HHTEPBAJIBI I UX OLEHKHU ¢ HaJlexkHOCThIo 0,95.

X; 9 11 12 14 15
n, 9 12 14 9 6
BUJIETNe13

1. ToueuHble OLEHKU: BHIOOPOYHBIE CPETHSS U IUCTICPCHSL.
2. B simuke 12 uzgenuii, cpeamn KOTOPBIX 9 - KauecTBEHHBIE U 3 - O CKPBITHIM AedekToM. Haynauy
u3BieKaroT 3 u3aenusa. KakoBa BepoATHOCTb TOTO, UTO 2 U3/ENUs U3 HUX - KaYeCTBEHHbIE?

(0 npu Xx<0,
3.Cnyuaiinas BenuuuHa X JaHa QyHKIHeH pacnpenenenus: F (x) =<2x npu 0<x<0,5;
{1 npu X > 0,5.
Haiitu: naoTHOCTH BEPOATHOCTH f (x) ; MATEMaTHYCCKOC OKHUJTaHUEC M (X) ; JUCIICPCUTIO

D (X ) ; cpentee kBagpatuueckoe otkioneHue o (X ) .

4. Jlns 3aJaHHOTO 3aKOHA paclpeiesieHusl JBYMEPHOH Cily4aiiHON BEIMYMHBI HAUTH KO3(PPUIUEHT
KOPPEJALUN U YPAaBHEHUE PETPECCUHN.

X
y 2 3 5
5 0,06 0,18 0,24
6 0,12 0,13 0,27
BUJIET Ne 14

1. NnTepBanbHble orleHKHU: JloBepUTENbHBIN HHTEpBAl. IHTepBaIbHBIE OLIEHKH IMapaMeTpOB HOP-
MaJIbHOTO paclpeesicHUs: MAaTeMaTHISCKOTO OXHUIAHUS U JUCIICPCHH.

2. BeposiTHOCTB TOTIaaHus B MUILIEHB TIEPBBIM cTpesikoM paBHa 0,6, a BTopeiM — 0,7. CTpenku cre-
JIJTA TI0 OJJHOMY BBICTpely. KakoBa BEpOSITHOCTB TOTO, UTO B MHIIIEHB TIOIAJIET TOJIEKO OJIMH U3
HUX?

X
3.Cnyyaiinas BenuuuHa X JaHa pyHKuMeH pacnpenenenus: F (x) =4 — mnpu 0<x <5,
| 25
[l npu X ==5.

HaiiTu: mmoTHOCTh BEPOATHOCTEN f (X) ; MATEMATUYECKOE OKHUIAHUE; TUCIIEPCHUIO; CPEIHEE KBA-
paTUYeCcKOe OTKIOHEHHUE.
4. Cnyuaiinas BenuuuHa X paclrpezesieHa 1o HopMaJlbHOMY 3aKoHY. CTaTUCTHUYECKOE pacipeesie-

o1



HUC BI:I60pKI/I HpeI[CTaBHeHO B Ta6HI/IHC. HaI>'ITH TOYCYHBIC OLICHKU CTATUCTUUYCCKHUX XapaKTepI/ICTI/IK
Y IOBEPUTEIIbHBIE HHTEPBAJIbI 111 UX OLIEHKHU C HaJIe:)KHOCThIO 0,95.

X, 12,2 12,4 12,5 12,7 13,0
n. 4 8 3 2 8
BWIET Ne 15
1. JIunerinas perpeccus. OnpeaeneHue napamMeTpoB ypaBHEHUM perpecCui METOI0M HAUMEHbBIITNX

KBaJIpaTOB.

2. TeneBU30pHI BHIITYCKAIOTCS TPEMS 3aBOJIaMHU B KOJIMYECTBEHHOM OTHOIIEHUH 1:2:3, mpuyeM Bepo-
STHOCTH Opaka JIJisi 3TUX 3aBOJIOB COOTBETCTBEHHO paBHBI 3%, 2% u 1%. Haynauy KymieHHBIH Temne-
BU30p OKa3aJicsi OpakoBaHHBIM. KakoBa BEpOSTHOCTh TOTO, YTO 3TOT TEJIEBU30P BBIMYILEH TPETHUM
3aBojoM?

(0 npu Xx<0,
3.Cnyuaiinas BenmmunHa X JaHa QyHKUUeEH pacrpesenenus : F (x) = { x° mpn 0<x<I,

|1 npu X >1.

L p

Haiitu: mioTHOCTb BEpOSATHOCTEH f (x) ; MaTEMAaTHYECKOE OXKHJIAaHHUE; JUCIIEPCUIO; CPEHEE KBaI-
paTuyecKoe OTKIOHEHHE.
4. Cnyyaiinas BemuuMHa X pacnpezesieHa o HopMajlbHOMY 3akoHy. CTaTHCTHYECKOE paclpeerne-
HUE BbIOOPKHU NPEJICTABICHO B TAOIHIIE:

X.

15

17

20

21

25

n.

1

3

2

4

6

HaiiTi ToyeuHble OIIEHKH CTATUCTUYECKUX XapaKTEPUCTHK U TOBEPUTEIbHBIC HHTEPBAIBI IS UX
OLIEHKH C HaaeKXHOCThIo 0,95.

Kputepuu ouneHKM (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC xageopwt «Bvicuwias u npuxkiadnas mamemamurxay omeem cmyoeHma Ha
9K3aMeHe OYeHUBAemcsi no 5-0ainbHOU wKae.

Kpurepuii oueHkH oTBeTa Ha IK3aMeHe:

— 5 0a/1710B TOIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINI MOJIHOE BIAJCHUE 3HAHUSIMH B COOTBET-
CTBHM C TpeOOBaHUSAMH y4e€OHOH MPOrpaMMBl, T.€. PELIMBIIUI Bce 3a1aHus 0e3 OmMOOK B JOrHye-
CKUX PACCYXKACHUSAX U B 0OOCHOBAHUU PEIICHUS;

— 4 6ajJ1a MOoTyJaeT CTY/ACHT, KOTOPBINA IPU MOJHOM BIJIJICHUU 3HAHUSIMU B COOTBETCTBUU C Tpebo-
BaHUSAMH Y4€OHON IMPOTpaMMBbl JIOIYCTUI OTAEIbHbIE HECYILIECTBEHHbIE OIIMOKY JTHO0 MPUBEICHHbIE
UM PELIeHUs] HEOCTaTOYHO OOOCHOBAHHBI;

— 3 0as1a nosydaeT CTyACHT IIPU HEMOJHOM U3JI0KEHUH MOJIyY€HHBIX 3HAHUH, TOMYCTUBIIMNA MTpU
ATOM OTJIENbHbIE CYIIIECTBEHHbIE OLITNOKH;

— 2 0aja nosy4yaeT CTYAEHT NpU OeCCHCTEMHOM H3JI0KEHUU MaTepuana, JOIMYyCKAIoUIMH cylie-
CTBEHHBIE OIITMOKH, KOTOPbIE MOTYT IPENSATCTBOBATh YCBOCHUIO JaibHENIIeH yaeOHON HHPOpMAaLIUH.
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