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ITACIIOPT

®OHJIA OLIEHOYHLIX CPEJCTB 10 YUEBHOM JUCILUATIIMHE

MATEMATUKA
KonTtponupyemsie pas- .
Ne p I[g;’m p Kox xoHTpOIIMpYyEeMO HaumenoBanue
n/m KOMIIETEHIIMH (WJIM €€ YacTH) | OLIEHOYHOr'O CPeJICTBA
(TeMBI) T CITUTUTHHBI
. KonrponsHas pabora
1. | Jluneiinas anreOpa OIIK-1 p p
OK3aMeH
DneMeHThl BEKTOPHOI Komnoksuym
2. OIIK-1
anreopsl DK3aMeH
AHanuTHueckas Komnoksuym
3. OIIK-1
TeOMETpPHUSI DKk3ameH
4. | Teopus npeaenos OIIK-1 KontposbHas padota
JuddepennmanbHOe Hc-
. KounTponbnas pabota
5. | uncnenue QyHKIUHA Of- OIIK-1
. 9 DK3aMeH
HOM mepeMeHHON
npdepeHmanbHOE HC-
Hudpdepenn . Komnoksnym
6. | yncrmeHue QyHKIWA He- OIIK-1
KounTponbnas pabota
CKOJIbKMX MEPEMEHHBIX
WNuTerpanbsaoe KonTponbras pabora
7. OIIK-1
UCYHCIICHUE DKk3ameH
Komnoksnym
nupdepeHmanbHbIE
8. Audpdepenn OIIK-1 KounTponbnas pabota
ypaBHEHHUS
DK3aMeH
OCHOBBI TEOPHH BEPOSIT- Komnoksuym
9. | HOCTEl M MaTeMaTHUe- OIIK-1 KontponbHas padota
CKOH CTaTUCTUKHU OK3aMeH
[MEPEYEHb OLIEHOYHLBIX CPEACTB
HaumenoBanue IIpeacrasienue
Neo Kparkas xapakrepucruka
OIIEHOYHOT0 OIIEHOYHOI'0 CPe/ICTBA
n/n OIIEHOYHOT'0 Cpe/CTBa
cpeacrsa B hoHae
CpencTBO KOHTPOJISI YCBOSHHSI Y4eOHOTO MaTepH- B
OTIPOCHI
ana TeMbl, pasliera WM pa3felioB JUCUUIUIMHBI, P
1 | Konnoksuym 1o TemMam/paszenam
OpraHM30BaHHOE KaK yuyeOHOe 3aHsATHE B BHJE CO-
JUCITUTLIAHBI
Oecen0BaHU MPENOAABATEINS C 00YYaIOIMMHCS
CpencTBo MpOBEPKH YMEHHI TPUMCHSIT
Kommnekt
5 Konmponshas MOJTy4YeHHBIC 3HAHUS [T PEIICHUS 33129 KOHTPOIBHBIX
paboma OTIpeIeIEHHOTO TUTIA TI0 TEME UITU 3a/laHnun
. M0 BapuaHTaM
pazneny y4eOHOU TUCITUTIITUHBI.
CpencTBo npoBEpKU 3HAHUM, YMEHHM, BIIaICHAN Kommexr sxsamena-
3 | Dkzamen ’ ’ > | HIMOHHBIX OUJIETOB
MPUOOPETEHHBIX O0YyYaIOUIMMCSl B TEUEHHUE Ce-




MecCTpa.

MEPBBIA CEMECTP
BOITPOCHI JIJI1 KOJJIOKBUYMA (TEKYILIMH KOHTPOJIb)

Pa3)1en: «JInaennas anre6pa, 3JICMEHTEI BEKTOPHOI'O aHAJIM34a, aHAJTTUTUYCCKAA I'COMETPUS

1.

10.

11.

12.

Onpexnenureny 2-ro U 3-T0 NOPAIKOB. Anredpanyeckue JOMOJIHEHHUS] U MUHOPBI.

[Tousitue 06 onpenenurene n-ro nopsaka. OCHOBHBIE CBOWCTBA OMpPENETUTENEH; UX pUMe-
HEHUE K BBIYUCIICHUIO ONPEICIIUTENCH 71-T0 MOPsAKa.

Cucremsl nuHeiHbIX ypaBHeHU. [IpaBuiio Kpamepa. OnHoponHas cuctema.

Marpunel. JletictBus Hag matpuiiamu. OOpaTHas MaTpuiia. MaTpudHBIA CIOco0 perieHus
CUCTEM JIMHENHBIX YPABHEHUM.

Pewrenue cucrem nuHeWHbIX ypaBHeHUN MeTonoM ["aycca. MccnenoBanue cucreM JIMHEHMHBIX
YPAaBHEHUM.

JlexkapTOBBI NIPAMOYIOJIBHBIE CUCTEMBI KOOPAUHAT HA IIJIOCKOCTH M B mpocTpaHcTse. [lomsp-
Has CHUCTEMa KOOPAMHAT.

Bexkropsl. JIuHenHple onepanuu Haj BeKTopaMu. JIMHEHHO He3aBHCHMBIE BEKTOpHI. basuc,
pasnoxxenue no 6asucy. Ilpoekuun BekTopa Ha ocu koopauHat. Koopannats! Bekropa. u-
Ha BEKTOpAa U HAIIPaBJIAIOIINE KOCUHYCHL. Y CJIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkaysipHO€E NIPOU3BEACHHUE BEKTOPOB U €0 CBOMCTBA. YTOJI MEKIY BEKTOpaMH. Y CIIOBHE IEp-
MEHAUKYJISIPHOCTH IBYX BEKTOPOB. MeXaHNUECKUI CMBICI CKAISIPHOTO MPOU3BEICHUSI.
BekTopHOE 1 cMelaHHOE NMPOU3BEAEHUS BEKTOPOB. OCHOBHBIE CBOMCTBA U BBIYMCIICHUE Ye-
pe3 onpenenuteny. KoMimaHapHOCTh TPEX BEKTOPOB. I'eoMeTpuyeckne NPUIIOKEHUS BEK-
TOPHOT'O ¥ CMEIIaHHOTO ITPOU3BEACHUN.

[Tonatne 00 ypaBHEHHH MOBEPXHOCTH B IMPOCTPAHCTBE M YPABHEHWHU JMHUU HA TUIOCKOCTH.
[Ipsimas Ha muiockocTH. PasnuuHble BUABI ypaBHEHUH NPSIMON Ha IUIOCKOCTH. YTOJ MEXIY
NPSMBIMU. Y CJIOBUS NMEPIEHANKYJIIPHOCTH U MapajUIeIbHOCTU MpsMbIX. PaccTrosiHue oT TOY-
KU JIO TIPSIMOM.

Kanonuueckue ypaBHEHHUS KPUBBIX BTOPOIO IOPsIKA: OKPYKHOCTH, 3JUIMIICA, TMIEPOOJIBL,
napabobl.

YpaBHEHHsI IJIOCKOCTH M HPSIMOM B IPOCTPAHCTBE. YTOJ MEXIY MNPSMBIMH. YTOJI MEXIY
IIPSIMOM U TUIOCKOCTBIO. TOoUKa rnepeceueHus NpsiMOi U TNIOCKOCTH.

[ToBepxHocTH BTOpOro nopsaka. Kanonnueckue Ggopmbl ypaBHEHHUI MMOBEPXHOCTEN BTOPOTO
MOpsAJKA.

Paznen: «IIpenen u HeMpepbIBHOCTH (DYHKLIUN

1.

o

IIpenen ¢pynkuuu B Touke. [lpeaen pynkuuu Ha 6eckoHeyHOCTH. OHOCTOPOHHUE TpEAETIbI.
OrpaHn4eHHOCTbh (PYHKIMH, UMEIOLIHUH Mpeaer.

beckoneuHo Gonblias U OGeCKOHEYHO Majast (PyHKIUHM U CBA3b MEXIy HUMH. PaznoxkeHue
GyHKIMHM, UMEIOILEN TIpe/iell, Ha MOCTOSIHHYIO U OECKOHEUHYIO Maylo.

. |0 00 .
OCHOBHBIG TeOpeMBI (0] npenenax. PaCKpBITI/Ie HeOHpe)IeJ'IeHHOCTeI/I — | | — | HepBBII/I 3a-
o0

MeyaTeNbHBIA Mpeen.

Uucnoseie mocienoBarenbHoCcTH. [Ipenen mocnenoBaTenbHOcTH. CylIeCTBOBaHUE Mpejena
MOHOTOHHOM OTrpaHMuYEHHOM MocieaoBareabHoCcTH. Uncno e. HatypanbHble TorapudMBl.
CpaBHeHHE O0€CKOHEUHO MaIbIX. DKBHBAJICHTHBIE OSCKOHEYHO Masible. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJIECHTHBIMH MPU BBIYUCICHUU MPEIEIIOB.

HenpepriBHOCTH GyHKIIMH B TOUKe. TOUKH pa3pbiBa GYHKLINU U UX KJIacCHU(PHUKALUS.
HenpepsiBHOCTS QyHKINH Ha oTpe3ke. CBONCTBA HEMPEPHIBHBIX HA OTpe3Ke (YHKIUi: orpa-
HUYCHHOCTD, CymeCTBOBaHI/IC HaI/I6OJ'II)IHeFO U HAMMCHBIICTO 3H3‘I€HHI>1, CymeCTBOBaHI/Ie
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MPOMEKYTOYHBIX 3HAYEHHU.

Paznen: «/luddepennmanbaoe ucurcienne GyHKIUNR OJJHON IepeMEeHHON»

1. [Ipon3BogHas GyHKIMH OJHOW NMEPEMEHHOW; €€ T€OMETPUUYSCKUM U MEXaHUYECKHUU CMBICIL.
JuddepeHnnpyeMocTb QYHKITHH.

2. OcHoBuble npaBuia auddepenuupoanus. [IpousBognas cnoxuoit Gpynkuuu. [IponssogHsie
OCHOBHBIX JIEMEHTapHbIX (QyHKIMH. Jlorapupmudeckoe quddepeHpoBanme.

3. O6parnas ¢pynkuus. HenpepsiBHOCTh 1 muddepeHmupyeMocts oOpaTtHoi ¢yHkiuu. [ITpons-
BOJIHbIE OOPATHBIX TPUTOHOMETpUYECKUX (PpyHKuMA. Tabauia npou3BOAHBIX.

4. JuddepennnrpoBanue HESBHBIX U TApaMETPHUECKH 33JaHHBIX (DYHKITHIA.

5. Hudbdepennman GyHKIMM U €ro reoMeTpudeckuii cMmpicia. CBs3b ¢ mpousBojaHoi. Judde-

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

6. [TpousBoaubie u nuddepernuanpl Beicmx nopsiako. ®opmyna Jleitoauna.

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

8. [IpaBuio JlonuTtans packpbITUSI HEONIPEAEICHHOCTEH.

0. UccnenoBanmne GpyHKIMH C TOMOIIBIO MEPBOM MPOU3BOIHON: HEOOXOAUMBIC U JOCTATOYHBIC
yCIIOBUSL BO3pacTaHus W YObIBaHHS (DYHKIMU; SKCTpEeMyMbl (DyHKIMH; HauOojbllee u
HauMEHbIIIee 3HAYCHUS (PYHKIIMH Ha OTPE3KeE.

10.  HUccnenoBanue (GyHKIUU C TOMOIIBIO BTOPOI MPOU3BOJHON: SKCTPEMYMBI (DYHKIIUH; BBITYK-
JIOCTh, BOTHYTOCTh ¥ TOYKH Tieperuda rpaduka GyHKIuu.

11. AcumnToThl KpuBbIX. O0IIas cxema ucciaenoBaHusl GQyHKIUU U TOCTPOSHHUs rpaduka.

Pa3znen: « ODyHKIIUM HECKOJIBKUX IEPEMEHHBIX)

1. @DyHKLIMU HECKOJIbKUX NepeMeHHbIX. Ob6nactb ompenenenus. llpeaen um HenmpepbIBHOCTh
(GYHKIMN HECKOJIBKUX NEPEMEHHBIX.

YactHble npousBoauble. [TomHbli nuddepeHnan u ero UCrojib30BaHUe B MPUOIMIKEHHBIX
BbluKcieHusX. KacaTesnbHas MI0CKOCTh M1 HOPMaJlb K MOBEPXHOCTH.

YacTHble IPOU3BO/IHbBIE U NOJHbIE TUddepeHIabl BRICIIMX nopaakoB. Popmyna Teitnopa.
HesiBuble pyHkumm u ux quddepeHmpoBanume.

Ckanapnoe nosie. [IponsBoanast no HanpasineHuto. [ paguenT.

OKcTpeMyM (YHKIMM HECKOJIbKUX MepeMeHHbIX. HeoOxomiMble U TOCTaTOYHbIE YCIIOBUS CYILIECTBO-
BaHMs SKcTpeMyMa. Hanborbliiee 1 HauMeHbl1Iee 3HaueHHs (PYHKIMH B 3aMKHYTON 00/1acTH.
VYcnoBHbI 3kcTpeMyM. MeTor MHOkHTENEH JIaHTpaHKa.

8. MeTton HaMMEHBIIMX KBAAPaTOB /151 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX.

no

ISR

~

Kpurtepuu oueHku (6 pamkax mexkyweu ammecmayui,)

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

KpuTtepun onieHKH 0TBETOB HA TeOPEeTHYECKHE BONPOCHI:

— 5 6aJ1J10B BBICTABIISIETCS CTYJIEHTY, €CIIM OH M3JIOKWI COZIepKaHNe BOIPoca B 00beMe, PeyCMOT-
PEHHOM MPOTPAMMOM, MPU ITOM HU3JI0KUII MaTepua rPaMOTHBIM SI3bIKOM, TOUYHO MCHOJIb3Ys MaTeMa-
TUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEIETICHHON JIOTMYECKOM MOCIIE10BaTENIbHOCTH;

— 4 6asJ1a BBICTABISIOTCS CTYIEHTY, €CIIH MPHU JOCTATOYHO MOJHOM U TPaMOTHOM OCBELIEHUH BOMpOca
OH JIOITyCTHJI HEOOJIbIINE HETOYHOCTH, HE HCKAKAIOIINE MaTeMaTHUECKOT0 COJIepKaHUs OTBETA;

— 3 6aJu1a BBICTABJISIOTCS CTYJIEHTY IPU HETIOJHOM PAacKpbITUU COJAEp KaHMs BOMpoca (CoaepkKaHue
BOIpPOCA U3JI0KEHO (parMEeHTapHO, HE BCET/a IMOCIeI0BaTeIbHO), HO MOKa3aHO o0liee MOHUMaHue
BOIIPOCA; TONYILIEHBI OMNOKY IPU UCIOJIb30BAHUN MaTEeMAaTUYECKON TEPMUHOJIOTUY;

— 2 0ajy1a TOJydYaeT CTYIEHT, MPOJAEMOHCTPUPOBABIIMKA OOPHIBOYHBIE 3HAHMUSA M JOIYCTUBLIMN
OLIMOKY B OINPEIEICHUH MOHATHI U MIPHU UCIIOJIb30BAHUM MaTeMaTHUeCKON TEPMUHOJIOTUH;
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— 1 6aqu1 noayyaeT CTyJEHT, IPOAEMOHCTpUPOBaBIINi 3HaHUe MeHee 10% Marepuasna, BBIHECEHHO-
IO Ha KOJJIOKBUYM. . . .
KOMILJIEKT 3AJAHUMU JJIsA KOHTPOJIbBHOU PABOTHI (PYBEXXHBIU KOHTPOJIb)

MNEPBAS ATTECTALIUSA
Bapuanr 1
. 2 3\ (4 -2 7
. Haiitu nmpousBenenue MaTpuir: : .
b Pl —4) (5 6 -2

2% + X, +3%=3,

2. Peumnts cucremy ypasHenuit Merogom Kpamepa u meronom Faycca: § X + X, + X3 =4,

2% — 3%, + X3 =1.
3. Haiitu @b u ﬁXB, ecm: d={0; 3; -1}, 6:{—1; 2; 1}.
Bapmuanr 2
. 2 -10 L3
1.Haiitu nponssenenue Matpui: | 4 3 5/ 3 —-2].
2 1

2% — 4%, +3%; =1,

2. Peumts cucremy ypasHenuit Mmerogom Kpamepa u merogom Faycca: < X —2X, +4X;=3,

3% — X, +5%; =2.
3. Haittu @b u AxDb , ecm: a={1; -3; 2}, 6:{—1; 0; 2}.
Bapuanr 3
1
1. HaliTu npousBeieHrEe MaTPHIL: (1 -1 3)- 3 0 .
5 01 8)|5 -1
1 -1

X, 42X, + X3 =8,
2. Peumnts cuctemy ypasHenuit Meroom Kpamepa u merogom Faycca: < 2% — X, + X3 =3,

2%, +3X, — X3 =9.
3. Haiitu 40 1 dxDb ,ecm: a=4{4; 1, -2}, 62{—1; 0; 2}.
Bapmuanr 4
| Hai (=2 3 . 5 2
. Halfrn nponsseenme Matpit: | _ o ol ;5|

2X; + X, +3X3 =9,
2. Pemuts cucreMy ypaBHeHH MeToioM Kpamepa u metonom ['aycca: 8X1 + 3X2 + 5X3 =-13,
2%, + 59X, — Xg =—5.

3. Haittn @b u ﬁxﬁ, ecmn: @ ={-3; 5; 1}, 62{2; 1; -2}
Bapuanr S



3 -2 0)(5 -7
1. Haiftu npoussenenne marpur: | 1 6 -1(]1 3
2 4  2)(2 -4
2%, + X, +3X3 =3,
2. Pemnts cuctemy ypaBHeHui metonoM Kpamepa u meronom ["aycca: 3X1 + 2X2 +4X; =7,
2%, —3X, + X3 =1.
3. Haitru @b u axDb, ecn: 3={2;3; -1}, b={4;-2; 1}.

Bapuanrt 6

2 -1
| Hai 17 g 3 0 4 5
. HaiiTu mpousBenenue MaTpuii: : 51 3 4

3% +4x, —3X; =4,

2. Peunts cucremy ypasHenuit Merogom Kpamepa u merogom Faycca: 12X — X, + X3 =2,

X + X, —2X%;=0.
3. Haiftn @b u 4 x 6, ecm: d={1; 3; -5}, 6:{—3; 1;1}.
Bapuanr 7
1 5 2 2 1 0
1. Haiitu mpomssepenne matpu: | 2 0 3|-| 3 -1 —-2].
-3 11 4 5 -3
2% — X, + X =4,
2. Peumnts cucremy ypasHenuit Merogom Kpamepa u metogom laycca: < 3X, + 2X, + 2% =1,
X — 2%, + X3 =2.
3. Haiitn @b u 4 x 6, ecmn: a={3; -4, 2}, 62{3; 5; -1}
Bapuanr 8
2 1
. 1 -11
1. HaiiTu npoussenenue matpur: | 3 —3 |- .
5 9 2 4 3

3X, + X, +5X3 =0,
2. Pemnts cucteMy ypasHeHuit Mmetogom Kpamepa u merozom laycca: 4 2X; + 3X, + 3X; =3,
2%, + X, + 4% =-1.

3. Haitru @b m AxDb, ecm: d={-1;2; 2}, b={2;-2; 3}.

Bapuant 9
1 -3
. -5 1
1. Haiitu npoussenenue matpur: |2 2 |- 0 4/
3 1



X, —3X, + X3 =-9,
2. Peumts cucremy ypasrenuit Metogom Kpamepa u merogom Faycca: 4% + 2X, — X3 =—8,

2%, —3x, + 3%, =—12.
3. Haitru @b m axb, ecmn: d={3;3; -3}, b={2;1; 1}.

BapuanTt 10

1. Haiitu npou3sseneHue ManHH'( 3 8] .(6 3 -1 3)
| ‘-1 0/ 1 2 -4 5/

2%, — X, — X5 =4,
2. Pemnts cucreMy ypaBHeHuii MetonoM Kpamepa u meronom Iaycca: 3%, +4X, —2X; =11,
3X; — 2X, +4x5 =11.
3. Haitru @b u ax Db, ecom: a={21;1}, 62{3; 0; 4}.

BapuanTt 11
-2 1 1\ (2 3
1. Haifti npousBeieHHe MATPULL: 0 2 0(-/14 -1).
3 -1 2){0 5

2X; + X, — X3 =0,
2. Pemnth cuctemy ypaBHenui metonoM Kpamepa u meromom I'aycca: X, — X, — 3X3 =13,
3X; — 2X, + 4X, =-15.

3. Haitru @b u axD, ecm: d={6;3; 2}, b={4:1;1}.
Bapuant 12
1 5 4) (-3

1. HaifTu npousBeieHre MaTpUILL: | 3 2 1| 4

0 -2 1 5
X, — 2X, —3X, =4,
2. Pemnts cucteMy ypasHeHuit Mmerogom Kpamepa u merozom laycca: 44X, + X, + 2X, =13,
2X, +5X, + X, =—1.

3. Haiftu @b u ﬁXB, ecm: a={4;-1; 3}, 6:{5; 0; -2}.

Bapuanr 13
-3 -2 4 1
1. Haittu npoussenenue matpury, A-Bu B-A,ecou A=| 4 |,B=| 0 2 0].
5 6 -1 1

X + X, + X3 =6,
2. Pemmts cucteMy ypaBHeHui metonoM Kpamepa u metonoMm 'aycca: X + X, — X3 =10,
3%, + X, +3X%; =12.
3. Haitru @b m axb, ecmn: a={2;0; -3}, b={1;-2;2}.
Bapmuanr 14



2 3
1. Haittu npoussenenne matpury, A-Bu B-A,ecru A=|4 -1|,B= (_i gj .
0 5
X, +2X, 4+ 3X5 =5,
2. Pemuth cucteMy ypaBHeHuil Mmetogom Kpamepa u merogom ["aycca: 2X1 — X, — X3 =1,
X, +3X, +4X; =6.
3. Haiftn @b 1 4 x 6, ecmm: d={5; 3; -7}, 62{2; 4; -3}.

Bapuant 15
3 -2 0 -5
1. Haiitu mpoussenenue matpuny, A-Bu B-A,eemu  A=|1 6 -1|, B=| 3
2 4 2 7
3X+4y+7z=-1,
2. PemmTh cuctemy ypaBHeHuit MeTosiom Kpamepa u metoniom aycca:  — 2X+5y —3z =1,

5x -6y +11z =-3.
3. Haiftn @b u 4 x 6, ecm: d={1;5; -2}, 62{0; 3; -1}

Bapuant 16
-1 5
2 -3 5
1. Haiftu npoussenenue matpur, A- B, eciu A= 41 o B={0 8
4 -4

2%, + X, +3X3 =5,
2. Pemuts cucreMy ypaBHeHH MeToioM Kpamepa u meronom ['aycca: 3X1 + 2X2 + 4X3 =9,

2%, —3X, + X3 =13.
3. Haitru @b u axDb, ecm: a={6;-8:2}, b={-1:1;1}.

Bapuant 17
2 4
3 5 -1
1. Haiitu mpomseenenne matpun, A- B, ecrm A= > 2 o) B=|-3 0}
5 1

X, +2X, +3X3 =9,
2. Pemnts cructeMy ypasHeHuit MmetogoM Kpamepa u merogom laycca: 42X, — X, — X3 =1,
X, +3X, +4X; =06.

3. Haiftn @b u ﬁXB, ecmm: d={-3; 3; 2}, 62{2; 0; -4}.

Bapmuanr 18
-2 7
4 8 -3
1. Haittu nponssenenue matpury, A-Bu B-A,ecou A=| -5 4|, B= 1458
2 3



2%, — X, + X3 =4,
2. Pemnts cructeMy ypaBHeHuit Merogom Kpamepa u merogom aycca: 3%, + 2X, + 2X; =1,

X, —2X, + X5 = 2.
3. Haifitu @b u ﬁXB, ecm: a={2;3; -5}, 6:{—6; 0; 8}.

BapuanTt 19
1 -3
5 2 _
1. Haiitu iponssenenue Marpur A- B, ecin A = 7 5 3] B=|5 4
3 -2

X, +2X, + X3 =8,
2. Pemnts cuctemy ypaBHeHui metonoM Kpamepa u meronom ["aycca: 2X1 — Xy + X3 = 3,

3. Haitru @b m axDb, ecn: d={3;-3:0}, b={21;2}

Bapuant 20
3 7
1. Haiitu npoussenenue matpunt A- B, eciu A=(1 [ 4] = 2 =2
’ 2 4 -2 0/ 3 -1
0 1

2%, —4X, +3%; =1,
2. Pemuth cucteMy ypaBHenui MmetonoM Kpamepa u metomom I'ayceca: < X; — 2X2 + 4X3 =3,

3X; — X, +9%X5 = 2.
3. Haitru @b u axb, ecm: d={3; -2:4}, b={7;1;-1}.

BTOPASA ATTECTALUA
Bapuant 1
2
1. Beruucnuts npeaenst: a) lim X;i 6) lim 4X+—5X3
x>4 X°—16 x>0 3X° +9X 12
2. Haiitn HpOI/I3BOI[HBI€ JAHHBIX (YHKLUN:

a)y =6x" — +\/_ 5x ; 6)y—

4

3 x x = 4;
3 (]
B)Y = arcg ){y VT

tg4x

n)y:x2-|n5x; )y =C0S>6X; x)y= 3)3x2y—2x:5y .
3. HaiiTi yacTHbIe IPOU3BOAHBIE QYHKIIUH IBYX nepeMeHHblx:
z=x?+y%- 6xy + 20x + 18y - 100.

Bapmuanr 2

2 5 3
1. Boruuciuts npezenst: a) || mw 6) lim 3X4 i 4X2 X
o2 2X2 +B5x 4+ 2’ X DX +9X° =7

2. Ha¥iTi mpon3BoIHBIE TAaHHBIX (YHKITHH:



X° =arctgt;
a)y=7+8x" ———%/— 6)y— P B) Y= In( —\ll—Xz); r) X ! gt
x? y=t/2
z[)y=(x —Gx)-Sin 2X; e) y=Sin 3X; %) y=ex3+'nx; 3) 3e* —e¥ =y —5xy.
3. HaiiTu yacTHbIe MPOU3BOAHBIE (DYHKIMH JIBYX IIEPEMEHHBIX
z=x?+y%- 6xy + 20x + 18y - 100.
Bapuanr 3
6 lim 2X° +4X+3
’ wo 3K +9X =12

{ —InfL+t);

y =arctgt;

1. BbIYMCIOMTE IIpeebl: ) ||mﬂ
X—3 9

2. Haiitu npou3BOIHbIC JTAaHHBIX ()YHKIIHIA:

1
a) y=——8x +2x°+8; 6) y=1 COSX . o) y=
X “sinx’
—x 3 3P 26
n y=e <5x—x ); e) y=(7x—x ) ; &) y=SIn°3X; 3) 6xy—x +y =2
3. HaiiTi yacTHble IPOU3BOAHBIE QYHKIUH JIBYX [IEPEMEHHBIX
z=1+15x- 2X?- xy- 2y°.
Bapuanr 4
X* —3X+2 4X° +4%° —x

1. Boraucauts npenenst: a) |{m 6) lim
a2 —x—6 a4 9x7 +3

2. Haiiti npou3BOIHBIC TaHHBIX (PYHKIIHIA:

3 1-4° X =sin’t;
a)y=7\/?+7x+x8—F; 6)y:m;3)y:5(2_3x) 'F){ — ctg t2
1) y=3x"-c0s5X; e) y=In(x+cosx); x) y=1t9*5x; 3) xy—Iny+y’=

3. HaiiTi yacTHble IPOU3BOAHBIE QYHKIUH JIBYX [IEPEMEHHBIX

z=x%+8y3- 6xy+5.

Bapuanr 5
- 2x + X — 10 8x* —9x” +1
1. B : _ ——
BIYKCIINTH PEIENbL: a) le _I)‘p v o) li IX_QJ 3 1 Ox
2. Haiiti mpon3BOIHBIC JAHHBIX @yHKuHI?I
x3 x=t-sint
a)y =2x° — +\/_ 8; 6)y= 3; B)y=sinx>; 1) ;
%2 _g y =t -cost
DY=7°-c083X; e y=e>"; x)y=c0s>4x; 3)5x> —Xy+2y’ =4.

3. HaiiTi yacTHBIE MPOM3BO/IHBIE PYHKIUHU JABYX NEPEMEHHBIX
z=2(x+y)- x*- y*.

Bapuanr 6

. 5 +4x*+3
; 0 lim

1. Beruucnuth npenenst: a)ln‘nw 7 : .
x> X +8X°—12x

2. Haiitn mpon3BOIHBIE TAaHHBIX ()yHKIIHNA:
2

— :tz’
a)y=71—-Xx ——+2§/_ 3x; 6)y—2+§ ; B)yzln(t93x); r){x

y=t>-3t;

10



) yz(x2 +2x)-ex; e)y=sin’2x; x)y=3Xx*-2x+3;3) x-siny=y-Inx.
3. Haiit yacTHbIC MpOU3BOIHBIE (YHKIIUH IBYX MEPEMEHHBIX
Z=X2+y%- xy+x+y+8.
Bapuanr 7

1. Bsruucauts npeznenst: a) | |m 2x° +7x-15 : 0]j m% .
o5 X°—25 o X +94 x

2. Haiitu npou3BoHbIC JaHHBIX (DYHKITHI:

4
Xx=t-1
a)y:6—3x4—xiz+5\/?—x; 6)y=):2—:ixg; )y =tg°6X; ) :

y=t2 13
Dy=2"-3-x); eoy=e"1"¥, y=arccos €*; 33x?—2y> =5xy.
3. Haiitu yacTHbIe MPOM3BOAHBIE (DYHKIMH JIBYX IIEPEMEHHBIX
z=x*+yP+xy- X-y.
Bapuanr 8
RV _ . BX*+7x*+5
1. Bpruucnuth npenensl: a) ||mw; 6 lim 3 2 .
x—>-3 X~ +5x +6 xoo X~ +8X" —2x

2. Haiiti npou3BOIHBIC JTAaHHBIX (PYHKIIHIA:
X

, x =5sin’t
X; B)y =arctg“3x; r) ;

a)y:4x5—%+6x/F—7x; 6)y_1+e
1-
ny=+/x-arcsin x; e) y= In(x+x5 2); x)y =3 3)3xy—Iny=5x.

3. Haiitu yacTHbIE IIPOU3BOJHBIC (1)YHKI_II/II/I JABYX IICPECMCHHBIX.

z=x2+y%- xy+ 9x- 6y + 20.

y=4cos’t

Bapuaur 9
1. Bermcmts npexenst: a) |jm 2> —39X +10 . 6) Iim8x7 _49x5 +x2
2 X —8 oo X' +9X
2. HaiiTi npon3BOJHBIE JAHHBIX (YHKIHUI:
X =te',

a)y:5x4—— §/> 34, 6)y_—2; B) y =C0S° 4X; 1) t
ot

Hy=x>-IN7X; e y= (1— 4x3)12; x) Y =arccos(e?™); s) 3x*—2y* =5xy.
3. Haiitu yacTHbIe IPOM3BOIHBIE (DYHKIIMH JBYX MEPEMEHHBIX:

z=2xy- 3x%*- 2y*+ 10,

BapuanTt 10

1. BEIMMCINTE MIPEEIb: a) ||mXL_3O’ & lim 8x° +4x° -3 .
s X +125 v X'+ 8x% —12x

2. Haiitu l'IpOI/I3BO,Z[HBIe JAHHBIX (QYHKITHI:

= arcsin t,
a) y=4x° ——+\/ 54+J5;6) y= 1+e B)y =C0s° 7X; r){x I
X3 —e* y=Int,

m)y =(2x? =5)-e°*; e) y=~1—sin 2X; x) Yy =In(sin 2x+cos2x); 3)In(xy) = x* — y?
3. Haiitu yacTHbIe IPOM3BOIHBIE (DYHKIUH ABYX MEPEMEHHBIX:
11




Z=xy- x>- y?+ 9.
BapuanTt 11
?-x-12. 3x" +6x—13

1. Beruncuts npenens: a) lim ———— 0l lim
x>-3  xX° -9 x>o X% +3x+1

2. Haiitu npou3BoHbIC TaHHBIX (DYHKITHI:

_ 2
a)y=7x5—%+7\/F—|ne;6)y_4X +2L L _gun x=1In’t,
* S y=t+Int,

0 y=x2-6%: ¢) y=c0st5x; x) y=arctgv/2x —1; 3) xtgy + y2 =5x.

3. HaiiT yacTHble TpOU3BOAHBIC GYHKIIUH IBYX [IE€PEMEHHBIX

z=2xy- 2X?- 4y’ + 5,

Bapuanr 12

, . X2 +2x-15 8x° +4x° -3
1. Beuucauts npeaensl:  a) ||m— 6 lim M————=
X>—5 DX +X x> OXT—9+ X

2. Haiiti npou3BOIHBIC JTAaHHBIX (PYHKIIHIA:

X = 6t% —
a)y= 8x———?{/>+\/_ 0) Y= £ i:?x B) y =Sin 3X r){y:3t5,

n y=e =In?(ctg3x); %)y =(3x—-1)-In x; 3) 5x> —xy+2y?=5.
3. HaiiTui 9acTHBIC TPOU3BOIHBIC (GYHKIIUU JBYX IIEPEMEHHBIX
2 2
z=(x- 5) +y*+1.
BapuanTt 13

x/1+lnx; e) y

_ 3x° X 10 . X'+ 7x2+4
1. Beramemuts npegenst:  a) [iIm—————: 0 lim—=3 4 .
X—>—2 X -4 x—w0 X T+ X" — 2)C

2. Haiiti mpou3BOIHBIC JTAaHHBIX (PYHKITHIA:

3
a)y=8X3+2W—i; 6)y:Ir)1(_x; B) y =tg°4x; r){

VX

n)y:(xz—Gx)-ng; o) y=In(x++vx?+3); x)y=arctg/x; 3) x>+ y*=3xy.

3. HaiiTu yacTHbIe MPOU3BOAHBIE (DYHKIIMH JBYX ITEPEMEHHBIX

Xx=sint-tcost;
y =tsint;

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

Bapuant 14

1. Berumciuts npenens:  a) lim 5X2+¢L; 6)||m );9 +3);5 —r .
x>-1 X% —6x—7 x—0 X~ +OX° —2x

2. Haiitn HpomBonHHe JAHHBIX QYHKIIHI:

a) y=+/31+4x3-2 ?{/7 0y =75

X =Ssin 2t,

55 B)y=sin’2Xx; 1) )
y =C0s°t,

my=ctg2x-(3+ x3); e)y= |n(X—4—x3); %)Y = earccosf
3. Haiitu yacTHbIe MpOU3BOIHBIE (YHKIIUH IBYX MEPEMEHHBIX .

Z= X%+ xy+y®- 6x- Oy.
12

3) X2y +2x° —y? =3,



Bapuanr 15
x? +3x—28 . B6x*+3x-2

1. Boraucnuts npegenss: a) lim — s 6) lim 3 .
x=>4  x° —-64 x>0 3X° + X -5
2. Haiitu mpou3BOIHBIC JAHHBIX (1)YHKI_[I/II7II

X =arccos t,

3X ; B)y = (x - )SII’]3X r) y \/ﬁ

m) y=2" ) y=In(2x +cosx); x)y=-/cos4dx; 3) xsin y=yln x.

3. Haiitu yacTHbIe IPOM3BOIHbIE (DYHKIUH JABYX HEPEMEHHBIX:
z=6(x-y)- - 3y°.

BapuanT 16

a)y=2x5—i3—‘{/F+es; 6)Y—
X

3x? —14x+5 _ 5x°+x-5
1. Beruncnuts npegens:  a) m ;o) T3 o -
x5 X2 —6X+5 x> 3X* +8X -5

2. Haiiti npou3BOIHBIC JTAaHHBIX (PYHKIIHIA:

13t
X=e
;ﬂy:&ﬁ—i%+v§5—2m ®y=3f-mﬁ5X;B)y:§ggf?; y=es

1 . .
m) y=arctg=; e y=tg>(sinX); x) y=e"*; 3) 2 /xy=3x"-2y.
X
3. Haiitu yacTHbIe POM3BOIHBIC (PYHKIIMU IBYX MEPEMECHHBIX .
Z= X2+ y?+xy+x-y+1.
Bapuant 17
X% — X 3x*-17x-28

1. Beruncouts npenensi:  a) lim 3 ; 6) lim
x=1 x° -1 x>0 X2 —9x+14

2. Haiitu npon3BoiHbIE JAHHBIX (PYHKLMI:

7 . , ' X =sin’t,
a)y=2x> —— +3x* +5%; 6) y=c0s°3X; B)y=—2—7; T
X3 4x - x° y =3cos’t,

0 y=10" o y=sin(n X); %) y=v3Z+I2x; 9 x2—hy+y?=3.
3. Haiitu yacTHbIe IPOM3BOIHBIE (DYHKIMH ABYX MEPEMEHHBIX:
z = 33+ 3y3- oxy + 10.
Bapmuanr 18
4x3 - 2x% +5x 7xP 3%+ 2

1. Boruuciuts npegensr: a) lim > ; 6) lim 3 .
x>0 3X“+7 x> 9x° +4xX -3

2. Haiiti mpon3BOIHBIC JAHHBIX (DYHKIIU:

3

_ 44
a)y:7x3—i5+§/;—ln5; 6)y=(x2+2)'|”8x; B)Y=4XX2; r) {X_t |
, _

y=Int,

ny=sin®7x; e)y=In(x+cosx); x)y=arcsinv1-x*; 3) xy—-Iny=3.

3. HaiiTi yacTHBIE MPOM3BO/IHBIE (PYHKIMH JABYX MEPEMEHHBIX
z=xy- x?- y2+9
Bapuant 19

13



. 10x—3x*-8 . 8x" —5x+9
1. Boeruncnuth npenensi:  a) I|m2 3 _8x1d ; 6) Iim W
x>2 3X° —8X + x—o 7 —3X —5X

2. Haiiti npou3BOIHBIC JTAaHHBIX ()YHKIIHIA:
2 2% x=3t-sint;
a)y=2x"—— —-8x —Ine; 6)y= . B y=3X*-3]; r
)Y x° e Y be=3f o y =5-cos 2t;
n y=Ctg*2x; e y=00—2x)arcsin x; x)y=IN(x++x*—4); 3) cos(xy) = ysin x.
3. HaiiTn 9acTHbBIE MPOU3BOIHBIC (DYHKIMH JBYX ITEPEMEHHBIX

2=2x°+2y°- 6xy+5.

Bapuant 20
. 2 x* +3x-5
1. BpruucauTh npeaensl: a) lim > ; _
Xx>-1X" +3X+2 x—>o QX +7
2. Haiiti npou3BOIHBIC JAaHHBIX (PYHKIIHIA:
2% X =4t + 2%,

a)y:x6—3+3{/?—lne2; 6)y:2x3-arctgx; B)Yy=—T-—,1T1)
X cos 4x y =5t° —3t?,

m y=c0s"3x; ) y=In(x+Inx); x) y=arctg\/x? -1; 3)e¥ +/x+./y=0.

3. HaiiTi yacTHbIe IPOU3BOAHBIE QYHKIUH JIBYX [IE€PEMEHHBIX

z=4x- dy- x*- y°

Kputepuu onleHKH NMUCHbMEHHOW KOHTPOJIbHON PadoThl (8 pamxax pybedchol ammecmayuu)

Pezcnamenmom BPC kagedpvr «Bvicwias u npukiaouas mMamemamurxay npeoycmompeno 25
b6annos 3a evinoiHeHue pyoedCcHoU KOHmMpOabHOU pabomwi. Kaxcooe 3adanue, 6xodsaujee 8 KOH-
MPOIbHYI0, OYeHugaemcs npenooagamenem OnpeoeileHHblM Koaudecmsom dannos. Mmozoagulil dan
3G KOHMPOILHYIO paOOmy NOIYUAemcs CYMMUPOBAHUEM DANN08 34 8Ce 3A0AHUS.

Kputepuii oeHKH 0HOTO0 3aJaHUS:

pyOexHasi KOHTpONbHAs paboTa OLIEHHWBAETCsS MaKkcMMaibHO B 25 OamnoB. Kaxkmoe 3amanue, BXomas-
1iee B KOHTPOJBHYIO, OLEHUBAETCS MPENoiaBaTeeM ONMpeeIeHHbIM KoIndecTBoM OanoB. Utoro-
BBIIl 0a1 32 KOHTPOJIBHYIO paboTy MONydaeTcs CyMMHpOBaHHEM 0alioB 3a Bee 3ananus. [IpuBenem
KpUTEPUIA OIICHKU OJTHOTO 3a/IaHus:

— o0yJaromuics MPaBWIILHO PENIT 3a/1a4y; MPHU 3TOM JIOTHYHO, ITOCIICI0BATEILHO U apTyMEHTHPO-
BaHHO W3JI0XKHJI pEIIeHHUE 33]]a9l — MAaKCUMaJIbHOE KOJMYECTBO OAJUIOB;

— 06yanOHH/II\/’ICH B OCHOBHOM IIPaBUJIBHO PpCHIWI 3agavdy, JOITIYCTUB IIPHU 3TOM HE3HAUUTCIIBHBIC HC-
TOYHOCTH U TorpentHocT — 80% OT MaKCHMaJIbHOTO KOJIMYECTBA 0aslioB;

— oOydaromuiics He MOJHOCTBIO pelIi 3afady, Ho He MeHee 50%, JOMyCTHB MPHU STOM He Ooiee
OJTHOM rpy6oit ook — 60% 0T MaKCHMAaTbHOTO KOJUYECTBA OAIJIOB;

— oO0yuJarouuiics MpUBeENl HETOIHOE pelleHne 3a1a4n (crenenb noaHoTel — oT 30% mo 50%), nomy-
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CTHB TIPU 3TOM 3HAYUTENbHBIC HeA04YeThl — 40% OT MaKCHMAalLHOTO KOJMYECTBA OAILJIOB;

— oOyyaromuiicst mpusen He Oonee 30% pemieHus 3a1a4u, JOMYCTUB IPU 3TOM IpyOble OMIMOKU U

HemoueThl — 20% 0T MaKCHMAaJIbHOT'O KOJIMUECTBa OaJlIoB;

— o0yyaronuiicss He MPHUCTYIII K pelieHuto 3aaa4qu — () 6ayos.

no

> w

ol

IK3AMEHAIIMOHHBIE BUJIETBI

BUJIET Ne 1

. Onpenenurenu Il u Il mopsakos. OnpeneneHuss © OCHOBHBIC CBOMCTBA.

X, +2X, +3X5 =5,
Pemmmth cuctemy JIMHEMHBIX YpaBHEHUM: 2X1 - X, — X3 =1,
X, +3X, +4X5 =6.

Haiitu yriosoii koadduinuent npsimoit AB, ecnu A(—2;5), B(-3;4).

JlaHbI BEKTOpHL: A = {l, — 2;1}, b = {— 10 ;—l} .Haifti ux ckanspHoe 1 BEKTOPHOE MIPOU3BEICHHUSIL.

2
. Haiitu npousBonnyro QyHxuun y = e” -cosxX. Jlana pynxuus y =127" . Haiitu ",

BUJIET Ne 2
AnreOpanueckue JIOTOJIHEHNST 1 MUHOPBL. BrrunciieHne onpeaenuTesns pa3iokeHHeM 110 dJ1e-
MEHTaM CTPOKH HJIU CTOJIONA.

X, +6X, —5X; =7,
Peluntsb cucreMy JIMHEHHBIX ypaBHeHHIL: < 2X; + 2X, + 3X; =10,
8%, — X, +4X; =-3.
Jan tpeyromshnk ABC, rne A (-8;-3), B (4; -12), C (8; 10). Harmicats ypaBHeHust cropotbl AB u
BbIcOTHI CH.
Haiitu myinHy BekTOpa E ,ecima A(3; 1; -2), B(4;-1;0).

Haiti nponssommyio: Y = 3X° In X —X*. Jlana dpynxuus y=In (2X = 7). Haiitu )"
BUJIET Ne 3

Cucrema nmHelHbIX ypaBHeHU. OcHOBHBIE onpeenenus. Meroasl Kpamepa u ["aycca pemenus
CUCTEM JIMHENHBIX YPABHEHUM.

2% — X, + X, =4,
Pelmnth cucteMy IIMHERHBIX ypaBHeHuit: 3% + 2X, + 2X; =1,
X, — 2%, + X =2,

Haiitu yriosoii koaddunuent npsmoit AB, eciu A(-7;7), B(-5;3).
JlaHbI BEKTOPBI: A = {4;1;2}, b= {— 1 0;2}. Haiit MX CKalspHOE U BEKTOPHOE TIPOU3BEIEHUS.

. Haittu npomssoanyio: Y = X -SiN 2X. Jlana Gyskmus Y = (4X +1)13. Haiitu )",

BUJIET Ne 4
Bexkropsl. KoopauHatel Bexkropa. [[nuHa Bektopa. PaznokeHne BEKTOpa 1o KOOPIANHATHBIM OCSIM.

X, +2X, —4X3 =—1,
Perunthb cucreMy JIMHEHHBIX ypaBHeHHit: < 2X; —4X, +3X; =13,

Harmcarts ypaBHeHUE nipsiMoi, mpoxosiieit yepe3 Touky C (6; 15) napaensHo npsimoit AB:
3x—2y+6=0.

Haiiti nmuny Bektopa E ,ecmn A (2; -1; -4), B (3; -3; -2).

15



5. Haiitu npoussognyro: Y = (ZX3 + 1) tg X. Mawa pynxums Yy = In(X+3). Haitrn )",
BUJIET Ne §

1. CkansipHoe npou3sBefieHHe BEKTOPOB. OCHOBHBIE CBOMCTBA. MEXaHMYECKHII CMBICI CKAJISIPHOTO
MIPOU3BEICHUA. YTOJI MEX1y BEKTOpaMU. Y CIIOBUE MEPIEHAUKYIISIPHOCTH BEKTOPOB.
X, +2X, + X; =0,
2. Pemith cuctemMy JTUHEHHBIX YpaBHEHUM: 2X1 =X, +X; = 0,
X, + X, —2X%; =0;
3. Haiitu yrimoBoi koadduiment npsmoii AB, eciu A(-4,7), B(-5;2).
4. JlaHbl BEKTOPBL: A = {— 1;3;—5}, b= {3;1;—1}. HaiiT MX CKaISpHOE U BEKTOPHOE MIPOU3BEICHHS.

X2 +2x

5. Haiitu npousoanyo: Y =€ . Jlana pynkmus Y = 235 Hajpru V"

BUJIET Ne 6

. BexTopHO€ M cMmelaHHOE ITPOM3BENEHUS BEKTOPOB. OCHOBHBIE CBOWMCTBAa M BBIUMCIIEHHE YEpe3
ornpenenuTenu. ['eoMeTpuyeckre NpuiIoKeHus: BEKTOPHOTO U CMELIaHHOT'O IIPOU3BEICHU.

X, —2X, —3X5 =4,

—

2. Pemnth cucTemMy JUHEHHBIX YPaBHEHUM: 2X1 + 2X2 — X5 =4,

X, +2X, +3X5 =4.
3. Jlan tpeyrombuuik ABC, tae A(-12;-1), B(0;-10), C(4; 12). Hamicarp ypaBHeHue Menuanbl AE.
4. Haiitu nnmuHy BeKTOpa /TB ,eciim A(4; -2; 5), B(8; 2; 3).

5. Haiitu npousBognyto: Y = COS2 6X. Hana pyukuus Yy = X2 In X . Haiitu V'

BUJIET Ne 7
1. IIpsimast Ha TIOCKOCTH. PasznuuHble BUABI YpaBHEHUH MPSMON Ha IJIOCKOCTH. YTIIOBOW KOA(du-
LUEHT NMPSAMOM. Y CI0BHS NAapAJUIEIbHOCTH U NEPIEHANKYJIIPHOCTH IPSIMBIX.

X, +2X, + X; =8,
2. Pemmth cuctemMy JTUHEHHBIX YpaBHEHUMN: 2Xl =X, + X5 = 3,
X, + X, — 2%, ==3;
3. Haiitu yrinoBoit koaddurment npsimoii AB, ecniu A(-3;6), B(-7;1).
4. JlaHbl BEKTOpB: A = {5;—3;3}, b= {2; 3;—1}. Haiit X CKalspHOE U BEKTOPHOE ITPOU3BEICHUS.

5. Haiitu mpousBoanyio: Y = x3.eX. Jana QyHkims Y = 117%*. Haiitu V"

BUJIET Ne 8
1. Yron mexny npsimeiMu. PaccTosiHue oT TOuku 10 npsiMol. JleneHue oTpe3ka B JaHHOM OTHOUIE-
HuM. Touka nepeceyeHus npsiMbIX.

X, +2X, —4X; =3,
2. Peumts cucTeMy JTHHEHHBIX ypaBHeHuil: ¢ 4X; + X, — 3X3 =0,

3. Jlan tpeyromeunik ABC, tae A(-5; 7), B(7;-2), C(11; 20). Harmcars ypaBHEHUsI CTOPOHBI AB 1 BBI-
corel CH.

4. HaiiTu nnmuHy BeKTOpa E , ecmm A(-2; -3; 2), B(-1; -5; 4).
5. Haittn nponssomyto: |y =€~ - (?:X2 — 4). Jana gpyrxmms Y = In (3X + 5). Haiitu )",
BUJIET Ne 9
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1. KpuBble BTOpOro nopska: OKpy>KHOCTb, JJIIHIIC.
2X, —4X, + 3%, =1,

2. PemuTh cUCTEMY JIMHEHHBIX yPAaBHEHUH:  X; — 2X2 +4X, = 3,
3X, — X, +5X; =2;
3. Haiitu yrimoBoii ko3 duiment npsimoit AB, ecnu A(-3;6), B(-9;1).
4. JlaHbl BEKTOPHL: A = {— 3;5;—2}, b = {3; 7;10}. HaiiTi MX CKaJIIPHOE U BEKTOPHOE IPOM3BEIECHHUS.
5. Haittn npoussoamyto: Y = Sin > X +Sin 3X+3sin X. Jlana pyuxuns y =e?*.  Haittu "

BUJIET Ne 10
1. KpuBble BTOpOTro nopsaka: rumepooia, napadona.

X +2X, —4X; =—1,
2. Peumrh cucTeMy JTHHEHHBIX ypaBHEHHIL: § 9X; — 4X, + X3 =—7,
2%, — TX, +3%X3 ==3;
3. Harmicatp ypaBHEHHE TIPSIMO#A, Tipoxosiiei yepe3 Touky C(-3;-5) mapamiensHo npsimoit AB:
4x+5y-2=0.
4. HaifTu nnmuHy BEeKTOpa AB , ecmn A(-2; -3; 2), B(-1; -5; 4).

2
5. Haiiti ipomsBogmyro: Y = 2X-COSX. Jlana dynxmas Y =10° . Haitru )",

BUJIET Ne 11
1. Ioustre ¢ynkmun. O6macTs onpeneneHus U obaactb 3HaueHui pyHKuH. CrocoObl 3agaHus.
OcHOBHbIE 3JIeMEHTapHble (PYHKIUH U UX XapAKTEPUCTUKU.

X +2X, — X, =1,

2. PemuTh CUCTEMY JIMHEHHBIX YPaBHEHUM: | X; — 3X2 + 2X3 =0,
X, +4X, +3X;, = 2;
3. Haiitu yrioBoii ko duuuent npsmoit AB, ecu A(-5;2), B(-1;9).
4. JlaHbI BEKTOPBL: A = {— 4;8;0}, b= {5; 3 7}. Haiit MX CKalspHOE U BEKTOPHOE ITPOU3BEICHUS.
5. Haittu ', ecim Y = 5008 X + C0S5X — C0S° X. Jlana pynxums Y = In(sin 3x). Haitru 3",
BUJIET Ne 12
1. IIpenen pyHKIIMK B TOUKE 1 HA OECKOHEYHOCTH. OnuoctopoHHHE TIpeAenbl. beckoHedHO

Oobiast 1 6ECKOHEUHO MaJiasi PYHKIMHU U CBA3b MEXK]Ty HUMH.
X, —4X, — 7X; =0,
2. Peumts cucTeMy JMHEHHBIX ypaBHEHHIT: | /X, + 2X2 + X3 = -10,
8X, — X, +4X; =-2;

3. Han tpeyromsauk ABC, rie  A(-9; 20), B(5; 13), C(-3; 7). Harmucats ypaBHeHuUst CTOpOHbI AB 1 BBI-
cotel CH.

4. Haiiti IHHY BEKTOpA /TB ,ecmm A(-5; 0; 1), B(-4; -2; 3).
5. Haiitu mponsBoguyto: Y = Sin (XZ +2x3 - 5). Jlana pynxmms Y = In (7X + 3). Haiitu )"
BUWJIET Ne 13

. |0 o0 y
1. OcHOBHBIE TEOPEMBI O Mpenenax. PackpbiThe HEONPEIEeTEHHOCTEN [— u | — | IlepBeii u BTO-
o0

POl 3aMeyaTeNbHbIC TPEAEIIBI.

17



2%, + X, — X3 =0,
2. Pemmth CHCTEMY IMHEHHBIX YPaBHEHHH: 4 X, — X, — 3X3 =13,
3X, — 2X, + 4x, =-15;
3. Haiitu yriosoit koaddunuent npsmoi AB, eciu A(-8;1), B(-6;5).
4. JlaHbl BEKTOPHL: & = {2;1;—1}, b = {—1, 4;2}. HaiiT X CKaJIIpHOE U BEKTOPHOE HPOM3BEICHMSI.
5. Haiitu npousBoanyto: Y = x%e”. Jana pyskmus Y = In(1+ 5X) . Haiitu y”.
BUJIET Ne 14

1. HemnpepbiBHOCTh hyHKIIMHU B TOuKe. TOUYKHM pa3pbiBa QYHKINH U UX Ki1acCUPUKAIIHSL. He-
MPEPHIBHOCTh (DYHKITUU HA OTPE3KE.

X, —2X, +6X;3 =8,
2. PewnTh cHCTeMy JTHHEIHBIX ypaBHEHHIA: 4 DX, + X, —6X; =1,

8X, — X, —=3%X3 =7,
3. Jan tpeyronbauk ABC, tie  A(-8; -3), B(4; -12), C(8; 10). Harmcars ypaBHenue menuanbl AE.
4. HaiiTi 1yTMHY BEKTOpa E? ,ecia A(3; 1; -2), B(4; -1; 0).

5. Haiitu npousBoanyto: Yy = x? - COSX. Hana pynkuus: Y = 25X Haiirn y”.
BWJIET Ne 15

1. IIpousBogHas PyHKIMK OTHOM MEPEeMEHHON; e€ TeOMETPUUYECKUN U MeXaHHUeCKuid cmbica. ud-
bepeHpyeMocTb (QyHKIIHH.

X, — 2X, — 3X, =4,
2. PemnTh cucTeMy JIMHEHHBIX YPaBHEHUI: 4X1 +X, + 2X3 =13,

2%, + 9%, + X, =—1.
3. Haiitu yrinoBoit koaddurment npsimoi AB, ecniu A(-9;4), B(-7;8).
4. JlaHbl BEKTOpPBL: A = {6;4;—1}, b= {— 2; 3;—1}. HaiiTi MX CKalIspHOE ¥ BEKTOPHOE POU3BEICHUS.

5. Haittu npousBonyio: Y = 3x3-e*. Jlana dymxmus y=In (4X + 9). Haiitn )"

Kpurtepuu ouneHKM (8 pamkax npomesicymounol ammecmayuu)

Peznamenmom BPC rkageopwt «Bvicuas u npuxkiadnas mamemamuray omeem cmyoeHma Ha
9K3aMeHe OYeHUBAemcst no 5-0ainbHOU wKae.

Kpurepuii onieHKH 0TBeTa Ha IK3aMeHe:

— 5 0any10B MOMyYaeT CTYAEHT, MPOJEMOHCTPUPOBABIINK MOJIHOE BIaJCHUE 3HAHUSIMU B COOTBET-
CTBUHU C TpeOOBaHUSMH YUEOHOU MPOTPAMMBbI, T.€. PEIIUBIINNA BCE 3aMaHus 0€3 OmMOOK B JIOTHYE-
CKHX PacCYXKIEHUSX U B 000CHOBAHUH PEIICHHS;

— 4 6aJj1a oaydJaeT CTyACHT, KOTOPBIM MPH IMOJTHOM BJIQJICHUH 3HAHUSMH B COOTBETCTBUU C TPeOO-
BaHUSMHU YU€OHOU MPOTrpaMMBbl JOMYCTHII OTAETbHbIC HECYIIECTBEHHBIC OMIMOKH TUOO MPUBEICHHBIC
UM PEIIeHUS] HE0OCTaTOYHO OOOCHOBAHHI,

— 3 06aJs1a Moay4yaeT CTYJEHT IPU HEMOJIHOM M3JI0KEHUH MOJTYUYEHHBIX 3HAHUH, TOMYCTUBIIUM MTPU
ATOM OT/IeIbHBIE CYIIECTBEHHBIE OIITHOKHY;
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— 2 0ajna mony4yaeT CTYICHT Hpu OeCCHCTEMHOM H3JI0KEHUU MaTepuana, JOIMYyCKAIoUMi cyie-
CTBEHHBIE OLTMOKH, KOTOPbIE MOTYT MPENATCTBOBATh YCBOCHUIO JaibHENIIeH yueOHOM HHPOpMAaLIUH.

BTOPOI CEMECTP 5
BOITPOCHI 1)1 KOJIJIOKBUYMA (TEKYILHI KOHTPOJIb)

PA3JIEJT: «<MHTET'PAJIBHOE UCUMCJIEHUE ®YHKIIMM OJJHOM TEPEMEHHOW»

1. IlepBoobOpaznas. HeonpeneneHnnslii nuaTerpai u ero cBoiicta. Tabnuia ocHOBHBIX (hOpMyJT HHTE-
rpupoBanus. [Ipocreiiiye npuemMbl HHTETPUPOBAHUS. 3aMeHa MIEPEMEHHON B HEOMpPeIeIeHHOM
uHTerpaine. MHTeErpupoBaHue 1o 4acTsM.

2. KowmmnekcHble uncia u ¢GopMbl UX IpeacTaBieHus. AnreOpandeckue IeHCTBUS HaJ KOMIUIEKC-
HeME guciiamu. @opmyna Myaspa. @opmyna Ditsiepa 1 mokazatenbHas GopMa MpefCcTaBICHUs
KOMIIJIEKCHOTO YHUCIIA.

3. MHorouneHsl B KoMIUIeKCHOH obnactu. Kopan mHorowiena. Teopema besy. OcHoBHas Teopema
anredpsl. PaznoskeHrne MHOro4IeHa Ha MHOYKUTEIH.

4. VHTerpupoBaHue JpOOHO-PAIIMOHAIBHBIX (PYHKIUI MyTeM pa3ioKeHHs Ha IPOCTEHIIIE TPOOH.

WNuTterpupoBanue BhIpaKEHUH, COIEpKALIUX TpUroHOMeTpudeckue (GyHKuuu. MHTErpupoBanue

HEKOTOPBIX UppallMOHAIbHOCTEN

6. OmnperneneHHbIN UHTErpa Kak Mpejies MHTerpaibHbIX cyMM. CBOMCTBa ONpeiesieHHOro uHTerpana. Gopmyrna
Hrtorona-JleitOnuiia. 3amMeHa repeMeHHOM B OMPeIeNIeHHOM UHTerpasie. MHTerpupoBaHue 1mo 4acTsim.

7. HecoOGcTBeHHBIE MHTETPAJIbI ¢ OECKOHEYHBIMHU IIpeieJIaMHi U OT HEOTPAaHUYEHHBIX (QYHKITUH.

PA3JEJL: « INOOEPEHIIMAJIBHBIE YPABHEHU S1»

1.  OcHoBHbIC MOHATUS Teopuu auddepeHnnanbHbIX ypaBHeHui. 3aqaua Komu. Teopema cyie-
CTBOBaHHUS U €IMHCTBEHHOCTHU perieHus. [lonstae ocoboro perieHus

2. OCHOBHBIE KJIACCHl ypaBHEHUU MEPBOIO MOPSAIKA, HHTETPUPYEMbIX B KBaJApaTypax

3. Juddepennmanbapie ypaBHEHUS BBICIINX NOPsAAKOB. 3anavya Komu. Teopema cymiecTBoBaHUS U
€MHCTBEHHOCTHU. Y paBHEHUS, JOMYCKAOIINE TOHUKEHUS TIOPSIKA

4. JluneliHble OHOPOJHBIE U HEOTHOPOAHBIEC AuddepeHInaibabie ypaBHeHus. CTpyKTypa o01iero
pelieHrs OJTHOPOAHOTO JIMHEWHOTO nuddepeHInanbHoro ypaBHeH!s. MeTo1 BapHaluu Mpou3-
BOJIbHBIX TTOCTOSIHHBIX JIJISl pEIIEHUsI HEOTHOPOHOTO JIMHEWHOTO Aud(epeHInansHOro ypaBHe-
HUS C IPOU3BOJIBLHOM MPABON YacThIO

5. Jluneninbie mud@epeHnrabHbIE YPAaBHEHHS € TOCTOSHHBIMH Koddduimentamu. CTpykTypa
00IIIero pelmieHus JIMHEHHOTO HeOJHOPOJHOTO ypaBHEeHUsl. HaxoxieHre YacTHBIX pelieHui He-
OJIHOPOJIHBIX YPaBHEHHUM C TTPABOM YACThIO CHIEITUATBHOTO BUIA

6. Cucremsl quddepeHnnanbHbIx ypaBHeHH. Hopmanbsabie cuctemsl. 3agada Komm.

9]

KpuTepun ouenkm (6 pamkax mexywei ammecmayuu)

Peznamenmom BPC ragedpwr «Bvicwias u npukiaonas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz pazoeienus 6ai-
7108: 5 bannos 3a oceoeHue meopemudeckux 60Npoco8 OUCYUNIUHbL, 5 OANN08 — 3a 8bINOIHEHUEe O0-
MAWHUX 3A0AHU.

KpnTeplm OILICHKH OTBETOB HA TCOPETUYECCKUE BOIIPOCHI:

— 5 6aJ1J10B BBICTABIISIETCS CTYJICHTY, €CIIM OH M3JIOKWI COJIepKaHNe BOIPOca B 00beMe, PeyCMOT-
PEHHOM ITPOrpaMMOi, IPHA 3TOM H3JIOKHWII MaTepHajl I'PaMOTHBIM S13bIKOM, TOYHO MCHOJIbB3Ys MaTeMa-
TUYECKYIO TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEAEIEHHOM JIOTUYECKOM I10CIEN0BATEIBHOCTH;

— 4 0aJu1a BBICTABIISIFOTCS CTYIECHTY, €CJIU IIPU JOCTaTOYHO IIOJTHOM M IPaMOTHOM OCBEILEHUH BOIIPOCa

OH JOITYCTHUJI HEOOJIbIINE HCETOYHOCTHU, HC UCKAKAIOIIUC MATCMATUYCCKOTI'O COACPKaHUA OTBETA,
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— 3 0aJu1a BBICTABJISIOTCS CTYJIEHTY IPU HETIOJIHOM PACKPBITUU COJIEpKaHUs BOIIpoca (ColepiKaHue
BOIIpOCa M3JI0XKEHO (pparMeHTapHO, HE BCerja MocieA0BaTeNbHO), HO MMOKa3aHO OO0Ilee MOHUMaHHUe
BOIPOCA; JOMYIICHbI OIINOKY NP UCIOIB30BAHUU MAaTEMATUYECKON TEPMHHOJIOTUY;

— 2 0ajuia monydyaeT CTYAEHT, INPOAEMOHCTPUPOBABILIWN OOPBHIBOUYHBIEC 3HAHUS M JOMYCTHBIIUN
OLIMOKY B ONPENEICHUU ITOHATHI U IIPU UCII0JIb30BAHUM MAaTEMaTHUYECKON TEPMUHOJIOTUN;

— 1 0aJ1 noay4Yaer CTyACHT, IPOJAEMOHCTpUpPOBaBIINi 3HaHue MeHee 10% Marepuana, BBIHECEHHOTO
Ha KOJIJIOKBUYM.

KOMILIEKT 3AJAHUM JIJISI KOHTPOJBHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

I[NEPBASA ATTECTALUA
BAPUAHT 1
Haiiti unterpanisi:

lf Xdx )_ 2)] 9d2X _ 3)je1*3xdx; 4) [(x* —4x+5)In xdx; 5)jxsin4xdx;
JoxXZ +2

30—1 4x3 —7x +5x+1 . 3 2
—dx; 7 dx; 8) |sin®xdx; 9) |cos®2xdx;
Ix2—4x+13 )I )I )j
10) j (3x% + 4x —1)dx; 11) j T
X2 +4x +
BAPUAHT 2
Haiiti HHTErpaIbL:
de, )j —o 2,3)]«/4x—1dx; 4) I(x2—5x+2)lnxdx; S)Ixe‘3xdx;
)ISX +2x" — XL )_[ Sx -1 dx ; S)ICOSISXSiHSXdX; 9) J.cosz3xdx;
2x+10

1o>j (42°+5x7 2x+1)dx 11)jm

BAPI/IAHT 3
Haiitu nHTErpabL:

3dx_
)I\/18 92 )Il 7x’

dx )
. 4) | Osin5xdx;
J.arctgz X (L+ x%) )I

4% —9x° +5X — 1 7X—2
x|

5) | (x> —=2x—3)Inxdx: 6 X
)J( ) )J 2+100 x? —12x+ 37
dx
8) | sin® xcos® xdx: 9) |cos?4xdx: 10 +4x% —5x—1)dx: 11 .
)I )I )jx o r )x )-[x +16X+ 65
BAPHAHT 4
Haittn nnterpansr:
In xdx 3dx dx .
| ——: 3) | —: 4) | xsinl4xdx:
) 8+ 2% )J\/4_5x ) -[
3 2
X+ 2x°-3x+1 Ox+2
5) | (x? +4x+1)Inxdx: 6 dx: 7 :
)I( ) )j 2—100 jx2—50x+629
8) | sin® xcos xdx: 9) |cos?®5xdx: 10) | (x? +9x—2) dx: 11) | ——— .
)I ) I )I ) ) J.x +2X+5
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BAPUAHT 5

1)jxe‘xzdx; 2)IL;

2

3) [sin (3—5x)dx; 4) _[xsin OxdX ;

2x3 —4x? +5x -3
7)[

dx;
x+9

5) I(X +5X— 7)|nXdX 6) J‘m

8)jsm xcos® xdx; 9) Icos 6xdx; 10)I 5x —6x+1)dx 11)I

X2 +6x+l8
BAPHAHT 6
Haiitu unterpansi:
1) [(X+1)°- xdx; 2) 3dx 7 3)[5% % dx; 4)fxsin7xdx;
10 + 3x
N 6x° +7x* —x-1, Ox+1
5)j|n(4+x )dx:; e)j o Lix: )j8 o

8)fsin15xc033xdx 9) Icos 7xdx; 10)I 7x +5x— 4)dx 11) I

—4x+13
BAPUAHT 7
Haiitn unterpanisi:
xdx dx 1-3x 2
1 )| —=—=—; 3)|e Tdx; ) | (x°+2x—=13)In xdx ;
e ez ¥ )¢ )

3 py2
S)IXCOSZXdX; G)ISX 4x +2X+1dx; 7 Iﬂdx; S)Isin3xcos6dx;
x® +81 X“+4x+29
9) fcos 8xdx; 10)J. 9x +7x— 4)dx 11) Im
BAPHAHT 8
Haiitu nHTErpabL:
X“dx . dx 2 _ axa
1) 1oy 2) 9_ 2 3)jd4x 1dx; 4) I(4x X +3)Inxdx ; S)Ixe dx;

)IZX +5%% —4x — 3 )I 59X -9 2777 dx: 8)I5|n xcosxdx: 9) J.COS 9xdx;

x? —8x +32
dx

10 2 4+5x—11)dx; 11

)I T )x )Ix +10%+29
BAPI/IAHT9

Haiitu unTerpast:

dx 3dx

1 ; dx;4) |(2x*—3x+1)Inxdx;

)Iarctg x(1+x) I\/18 ox’ )Il )-[( )

6)J-Zx +3x —5x+1 )J- 7x-1

5)jxc039xdx;
X% — x> —16x+68
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dx

8)jsm xcos®dx; 9) _[cos 12xdx ; 10)'[ 6x —3x+5)dx 11)'[

X° +12x+40
BAPUAHT 10
Haittu unrerpansr:
In xdx 3dx dx -
1 .2 .3 ; 4) | xsin8xdx;
)] X )I8+2x2 )Jm )j
5x° — 2x2+x+11 Ox+1
5) | (x* = 2x+ 20)In xdx; 6
) I( ) )I —-16 " Ix —2x+5
3
dx
8) | sin® xcos™ xdx; 9) | cos?10xdx; 10 7 ~2 1 dx; 11
)J )I )J; * o )-[x +14x+50°
BAPUAHT 11
Haiitn unterpanisi:
1) [xe™* “dx: 2)]\/7 3) [sin (3—5x)dx; 4) I(5x2—2x+3)lnxdx;
S)ch035xdx 6) J‘ﬂdx; 7 IZX +2X —AXF Sy :
X —6x+18 x? + 64
dx
8)Ism xcos® xdx; 9) Icos 11xdx ; 10)I 9x —3x+2) dx; 11) Ix 185590
BAPUAHT 12
Haiitu naTerpansr:
1) [ (X +1)° - xdx; 2) Sdx__. 3)[5% % dx; 4) IxsinGxdx;
10 + 3x°
A% — x* +5x—4 TX+2
5) | (7x*=x—=1)Inxdx; 6 dx: 7) | ———=—dx;
)I( ) )I X2 —64 J‘x +2x+10
S)Ism xcos® xdx; 9) jsm 2xdx ; 10)I 8x +5x — 2) dx; 11) J.m
BAPUAHT 13
Haiitu nHTErpasbL:
3x dx xdx
1) [e"¥dx; 2)|—2—: 3) . 4) | xcosdxdx; 5)|(2x* —2x+5)Inxdx;
/ IGe a4l I )
3 2 _
6 ISX rox x4l 7)_[ 3x 2 dx: S)Isinsxcos“xdx; 9) Isin23xdx;
X2 +25 x?> —10x + 29

10)f x* +4x-5)dx; 11) Im

BAPI/IAHT 14
Haiitu nnTerpast:

x“dx . dx 2 . TX 4y -
1) Ty 2) 9_ 2 3)jd4x 1dx; 4) j(3x +2Xx +1) In xdx; 5)Ixe dx;
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),[4)( —7x? —11x+1dx;7)J- 2X+7
X2 X2 +6x+34

10)I X2+ x— 9 X ; 11)_[ “loxa50"

BAPI/IAHT 15

Haittu unterpansr:

3dx dx dx
1 dx:2)| —=——":3 :
)Il )lel O’ ) J‘arctgzx 1+ x?)
2x° —7x +5Xx—-6 2X+5
6 dx: 7)) | ——
)I )-[x —6x+90

4) I(sz —x—2)Inxdx;

5)jxcosllxdx; dx : 8) Isin25xdx;

dx
X2 +12x+45

9) J-sm xcos™ xdx; 10)I 3x + 4x* —x+1)dx 11)J‘

BAPUAHT 16
Haiiti unrerpasist:

In xdx . 2) 3dx . 3)I dx .
’ 8+ 2x*' Ja—5x

X +3x —4x+7 )_[ 4X+6

4) chos6xdx; 5)

j(?x + 6x —2)In xdx; G)I

X2 +4x+13
dx
8)Ism xcos’ xdx: 9) Ism 6xdx; 10)J x4 2x? —4x— 1)dx 11) Ix T1Axi53
BAPUAHT 17
Haiiti unterpanisi:
1)jxefxzdx; 2)]\/7 3) [sin (3—5ux)dx; 4) j(x2—10x+9)lnxdx;
S)Ixc0312xdx; G)IZX +5x° _7X+1dx; 7 Iﬁdx; 8) Isin27xdx;
x* +36 X +2x 24
9) |sin®xcos™ xdx; 10 3 -9 +4 ;11
) I )I * * ) -[ ~16Xx+68
BAPUAHT 18
Haiitu naTerpais:
1) [(X*+1)°- xdx; 2) Sdx__. 3)[5% % dx; 4)Ixcos7xdx;
10 + 3x°
3 2
X*—2X° +5x— 1 X+4
5) | IN(6+7x*)dx; 6
)I ( ) j x> —36 )Ix —6X— 16

8) | sin® xcos™® xdx: 9) |sin?8xdx: 10 5x +4x-10)dx : 11) |————
)I )-[ )I ) )Ix +2X+5

BAPHUAHT 19
Haiitu unTerpast:
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XdX dx 1-3x 2
1 : 3) e dx:; 4) | (9x° = x+2)Inxdx:
2250 257 9 ) [ )
3 2
S)J.xsinloxdx; 6)IZX —2X +3X+1dx; 7 I X2 dx; 8) Isin29xdx;
x +36 NG —10x+21

9) Ism xcos® xdx; lO)j x* =3x% + 2x—-12)dx ; 11) jm

BAPUAHT 20

Haittu unrerpansr:

x*dx dx | _ . o
)Il+x fg_z 51 3)[Vax—1dx; 4) I(6x2—4x—3)lnxdx,5)jxe9dx,

2x° —7x +20x 1
0 |

7) .[4X—_)(1dx 8) jcos“ xsinxdx;  9) jsinZZOxdx;

10)j (927 +4x - 7)

- 11) | ——
b )-[x +8x+32

BTOPAsSA ATTECTALUA
BAPUAHT 1

1. Pemmnts audepeHnmansuble ypasaenns u cuctemy: a) 2y'3/x = 3%

6)xy':2y|ny, y() ;B)y——y 2x°; )y”—x e Yoom) xy"+2y' =0;

'=-9z,
o) ¥y} +1=0,y(1)=-1, y(1)=-1; %)y~ 6y +10y=x+4; 3) {y y.
BAPUAHT 2
1. Pemmmte nuddepeHnnanbHble ypaBHEHHS U CUCTEMY: a) Xy' +3y =1;
2
6) y’:%+3%+2;3)y'—l—x y(1)=0; ny"= aﬂ) X'=y;
'=3y +8z,
o) y'=2y°, y(-1)=1, y'(-1)=1; x) Y"—3Y'+ZY=(1—2X)9X;3) {Z,_ ill 37

BAPMAHT 3
y+3.

2
X

1. Pemnth uddepeHnnanbHble YpaBHEHHS U CHCTeMY: a) }'=

2

6) y':y—2+5 X+4; B) x)—2y =3x"; r))"=3x +C0S 5X ; 1) xy”+y’:i;
x X JX
)Yy’ +64=0, y(0)=4, y(0)=2; x)y" -4y +4y = 3) {y RN
z2'=y+3L
BAPUAHT 4
1. Pemts muddepeHnuanbHble ypaBHEHUs U cucTeMy: a) )'= 7 y5 ;
. X+2y _n. - _ a1 Srm\_m. Y _q.
6)y'= P y(1)=0; B) y+yCOSX=COSX; 1)y _Sinzzx,y(zj_z,y(z)_l,

24



r:4 -2,
DXy =y =e*-x%; o) yy" =(y'f: %) 46"-8y'+5y =& 1) {y, ’
Z'=y+2z.
BAPHUAHT 5

1. Pemuts muddepennmnansable ypapHeHus u cuctemy: a) 2Yy+3X =0;

2
G)y':y_2+¥_9, y1)=4; ») y’—lz—%; r) y" =cosx+e ¥
X X X X

" ’ " __ n2 " " y2 y’:y+521
n Xy +2y'=0; 9y =1-(Y)"s my " +2y' =X"+2; 3)1
'=-y-31
BAPUAHT 6
1. Pemnth muddepeHnranbable ypaBHEHUs U cucteMy: a) X)' = 3y2;

, w_ 2
O y=3 =35 D=4 m it y=—ti 0 =g

r—9 ’
0 XY+ X2y =X; o)y =24y3; )y — 6y +8y=3x? —1;3) {y yre

z'=4y + 2z
BAPUAHT 7

3

1. Pewuts quddepeHiuanbHble ypaBHEHUS M CUCTEMY: a) V' =

3x+1;
2

Y Y Y ot e S )2 v(1)=0:
6)y—x2 X+1, B) y+x =X;rn)Yy —xs,y(l)_z,y(]_)_o,

" ' 4x y’ = 4y B Z’
0 Y'tgx =y +1; ) y" =30y%; x)y" -4y’ +8y=6e""; 3) ,
2'=y+ 2z
BAPUAHT 8
1. Petuts audepeHuaibHble ypaBHeHus u cucteMy: a) y'—y2 tg X =0, y(ﬂ') =3;

3
6) V'= 2%4‘%; B)yl—xlIXSin X; r)y"'=sin 5x + c0os2x; m) y"tg5x=>5Y’;

1 y'=-3y -4z,
4y3y" =" —1, y(0)=+/2, y'(0)=—— ;%) y" + 2y +5y=5X;
0)4y*y" =" -1, y(0) y'(0) S5 MY 2y +5y D172y 52,
BAPUAHT 9

1. Pemmts quddepeHnuanbable ypaBHeHUs U cuctemy: a) YV 4 + x? dy = dx
y

| In x " " '
6) 2y'=e" +2¥,y(e) B)Y' ————2— y)=1:n)y =%+4x; 0 Xy =y';

"= Z,
N ygy,,: y4 16, y(0)=2\/§1 y’(0)=\/§;>1<) y'—6y' +10y=x+4; 3) {Z,:Z;—i_ .
BAPUAHT 10

. +3
1. Pemmte nuddepeHnnanbHble ypaBHEHUS U CUCTEMY: a) ) = y >
X

2

6) y,:%_7¥+2; B)yl_%zzxg; My =x"—cosdx; Yy =(y)?;
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y'=y-3z,
z'=y+5z.

e)Y":y;(l+|n y;j y(1)=%,y’(1)=1; m)y”+2y'+5y=x—2;3>{

BAPUAHT 11

1. Pemuts nuddepeHnmanbubie ypaBHEHHS U CUCTEMY: ) Zy'i/; = y2 ;

6)y——,B)y———x y(0)=0; ny"=cos*5x; n) xy"+2y'=0;
y'=y+4z,
"=72y°, y(2)=1, y'(2)=6; 4)y"—6y +10y =x+4;
9y =72y", y(2)=1, y(2)=6; 4y" -6y +10y=x+ 3){2,:2y+52.

BAPUAHT 12

1. Pemnts auddepeniuansubie ypaBHenns 1 cuctemy: a) y'=3)°;
' , 3 .
6) Xy' =~/2x° + y* +y; )y ——y=—— Ny =sin5x; 1) X'y + Xy =4;
X x

y'=-3y + 2z,
2'=-2y+1.

" 3

)y"y° +36=0, y(0)=3, y'(O):2;4)y"—4y'+4y=x2+3x;3){

BAPUAHT 13

1. PELINTD TUPOEPEHLIMAJILHBIE YPABHEHIS 1 CUCTEMY: A) y(4 + e")dy =e'ox;
2

6) y'=%_¥+4; B) y'+%:x4; Ny =e” -3x; nyxhx=y;

y' =3y +z,
"=8y°, y(0)=1, y'(0)=2; %)y +2y +5y=x;
0y =8y", y(0)=1 y'(0)=2: m)y"+2y +5y=x: 3) {z’=y+32.
BAPUAHT 14
1. Pemnts quddepennuanbuble ypapHenus u cuctemy: a) 2Yy+3X =0;

6) xy'=yn ¥; B) Yy COSX=C0Sx; 1) y" =X +COS4x; 1) xy"=);

y'=y-3z,

N:32 3, =1, [ =4; "\ — :
©Y"=32y", y(4)=1, y(4)=4; wy' —y -2y =6x+1 3>{Z,:3y+z_

BAPUAHT 15
1. Pemmuts muddepennyansable ypaBHeHus u cuctemy: a) Xy' + 3y =0;

6)y—y +5y+6 B)y+y =3x; r)y”=i2+x;H)y"(ex+1)+y':o;
X

3 y' =5y +4z,
v'+16=0, y(1)=2, y'(1)=2; "2y —3y=A4x:
e) »'y y1)=2, y(1)=2; %) y'—2y -3y =4x 3){2':—2y+112.
BAPHUAHT 16
3
1. Pernts nuddepeHimanbHble ypaBHEeHHS U CHCTEMY: a) )'= 3xy+ 1 :
2 5 4
0 y=2-L+L ny+2 ="y =xe 2 dxy"=y';
x X X X
'=y+4z,
) y(2)=-5.y'(2)=-1; >1<)2y"+2y'+5y:2x—3;3){i/, ;’ :
=y+z

26



BAPUAHT 17

1. Pemntsh muddepeHnranbHble ypaBHEHUS U CHCTEMY: a) X)' = 3y2;
2

6)y'=y—z+9¥+12;B)y'_zz_lnTX’y(1)=1;r)y”=3X—sin X: 1) y'tg5x =5y';
X X
y'=5y+z,
"=50y°%, y(3)=1, y(3)=5; w)y" + 2y =3x + 2x°;
e)y y>, y(3) y'(3) x) Y y =ox+ex 3){2’:—3y+92.
BAPUAHT 18
1. Pemuts nuddepennmanbubie ypaBHEHUS U CUCTEMY: a) y'—y2 tgx=0;

2

3
6)Y’=%—3%+3; B) y'+xy:—x3, y(O):3;r)y”:x_4_5x2;ﬂ) ytg7x=7Y';

'=y+z,
0)y"=128y°, y(0)=1, y'(0)=8; %) 6"-5y'+6y=05°+5; 3) {:,_;/ .
BAPUAHT 19
1. Pernts nuddepeHimanbHbie ypaBHEeHHs ¥ CUCTEMY: a) )'= y?_S ;
6) Xy’ = Xsin Yy Y B)y'+3—y:£, y1)=1; ny"=2x"-1; n y'xInx=y’;
X Xy
y'=y+6z,
"=98y°, y(1)=1, y()=7; w0 y" +2y —3y=x%-1;
0y =98y", y(1)=1 y'(1)=7: )y’ +2y' -3y=x"-1: 3) {Z,:_2y+92_
BAPUAHT 20
1. Pemnts nuddepenmmanbubie ypaBHEHUS U CUCTEMY: a) y'—y2 tgx= 0;
2
6)y’:y—2+¥+12; B) Y +2xy=—2x", y(l):l; Ny =Inx; »tgx-y"' =y’;
X e
" ,3 ' " r 4 ~2 y,:y_zzl
+49=0, y(3)=—7, y'(3)=-1; —2y'-36=46";
0 +49=0, y(8)=7. y(8)=L: xy' -2 S

Kpurtepun oneHKH NUCHbMEHHOW KOHTPOJIbHOM PadoThl (8 pamkax pybexcHol ammecmayuil)

Pecnamenmom BPC kagedpvl «Bvicuias u npukiaoHas Mamemamuxay npeodycmMompeno 25
bannos 3a evinoaHenue pyoOedCcHoU KOHMpoabHOU pabomwl. Kascooe 3adanue, 6xooswee 8 KO-
MPONLHYIO, OYeHUu8aemcs npenooasamenem OnNpeoeleHHbIM KOIUYecmeom oannos. Mmozoswiii 6ann
3a KOHMPONBLHYIO PAOOMY NOAYUAEMCA CYMMUPOBAHUEM DATLI08 3A 8Ce 3A0AHUSL.

Kputepuii oieHKH 0JHOTO0 32 1aHUS:

pyOexHasi KOHTpoJIbHAsI paboTa OlleHWBaeTcsd MakCUMaibHO B 25 GayioB. Kaxnoe 3amanue, BXos-
1ee B KOHTPOJIBbHYIO, OLEHUBAETCS MPENoAaBaTesIeM OIpeIeIeHHbIM KOJM4ecTBOM OayuioB. Mroro-
BbII Oalj1 32 KOHTPOJIBHYIO paboTy MojyyaeTcsi CyMMUpOBaHHeM OailsioB 3a Bce 3afanus. [Ipusenem
KPUTEPUNA OLIEHKU OJJHOTO 3aJIaHus:

— oOy4aromuicsl MpaBMWJIbHO PEUIWII 3a/1ady; IMPH 3TOM JIOTUYHO, TOCIEA0BATENbHO U apTyMEHTHUPO-
BaHHO M3JIOKHJI PELIEHUE 3a/1a4l — MaKCHMaJIbHOE KOJIMYECTBO OalIOB;

— o0yyaronuiicsi B OCHOBHOM IPaBWJIBHO PEIIMI 33/1a4y, JOMYCTUB IPH 3TOM HE3HAYUTEJbHBIE He-
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TOYHOCTH U morpemHocTd — 80% OT MaKCUMaTbHOTO KOJTHMYECTBA OAIIOB;
— oOy4aromuiics He MOJHOCTBIO PelImi 3aaady, Ho He MeHee 50%, JOoMyCTHB MpHU STOM He Oolee
OJIHOM rpy6oit ook — 60% 0T MaKCHMAaTbHOTO KOJUYECTBA OAIIIOB;
— oOyyarouuiics MpuBeNl HEMOJIHOE pelIeHue 3a/1auu (cTenenb noHOTh — oT 30% 1o 50%), nomy-
CTHB MPHU ITOM 3HAYUTENbHbIE HeAo4YeThl — 40% OT MaKCUMalbHOTO KOJMYECTBA OAIJIOB;
— oOyuaromuiicst mpusen He 6osnee 30% peieHus: 3agaun, JOMYCTUB MPU 3TOM IpyOble OMIMOKU U
HegoueTsl — 20% OT MaKCUMAaJIbHOTO KOJIMYecTBa 0alioB;
— o0yuarouuiicss He MPUCTYIIII K pelieHuto 3a1aun — 0 6aios.

I9K3AMEHALIMOHHBIE BUWIETHI

BUJIET Ne 1

1. TIlepBoobGpa3nas. HeonpeneneHHbli UHTErpai U €ro CBOMCTBA.
2. Pemmts muddepennmanbapie ypaBHEHUS:

1) 5+ ydx=yv4+x2dy; 2) y"=xsinx; 3)y"+8y +20y=x+4.

3. Pemmnts 3amauy Kommu: y'—ﬂ =2x>: y(1)=0.
X

y'=2y-z,
4. Pemts cuctemy nupGepeHnanbHbIX yPABHEHU]: 4 5
z'=y-2z
tgx 2
. e X . 6
5. Haiitu uHTETpasbl: I > dx : J'—SdX ; jsm Xcosxdx.
COS” X 1+2x
BUJIET Ne 2
1. HnrterpupoBaHHe IO YaCTAM.
2. Pemuts muddepeHnunanbubie ypaBHEHNUS:

1)y'= y;gg; 2) y”:%+4x; 3) V' +2y +5y=x-2.

3. Haiitu uactHoe pemenne: Y + % y= % ,eern Y(1) =0.

y'=y+z,

4. Pemnts cucremy auddepeHnnanbHbIX ypaBHEHUI: { , .
'=y-1;

- 2
X arcsin x
5. Haiitu unTerpansi: IxCOS?XdX; j dX; I( ) dx.

1+ 2X2 Vv1-—X 2
BUJIET Ne 3
1. HnrterpupoBanue JpoOHO-pALMOHATIBHBIX (QYHKINH .
2. Pemmts muddepeHnmanbHble ypaBHEHUS:

1) 2y'x=)7% 2) y'=cos’x; )y -2y +50y=x.

. . T
3. Haiftu uactHoe pemenue: Y + YSiN X =SIN X, eciu y(gj =0.

y'=-y+5z,
4. Pemmuts cuctemy nuddepeHInaabHbIX YpaBHEHHH: , .
2'=-2y-3z;
dx X
5. Haiftu unHTETpasl: j 5 ; J > dx: _[ X2 In xdx.
xIn®x ¢ 1+5X
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BUJIET Ne 4

=

HNHTerpupoBanne BoIpaXXeHHUH, COJEPIKANUX TPUTOHOMETPUUYECKHUE (PYHKITUH.
Pemmmte nuddepeHnmanbubpie ypaBHEHUS:

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

3. Haiitu sacthoe pemenne: Y + = =siN X, ecm Yy(7)==.
X

N

y' =4y -2z,

4, Pemutb cuctemy audepeHnnanbHbIX YPaBHEHUMN: ,
2'=y+2z

arctg® x xdx .
5. HaiiTi MHTerpabl: I—gzdx; j > jxsm 4xdx.
1+ x 5+X
BUJIET Ne 5

1. Onpenenennsiif uaTerpai. CBoiicTBa onpenenenHoro naterpaia. @opmyna Herotona-Jleitbnuma.
WHTerpupoBaHue 1o 4acTsM.
2. Pemuth muddepeHmanbHble ypaBHEHUS:

2 1
(x+1)3

1 3+ "
D y= 2 Y=
3. Haiitn gactHOe pelieHue: y'—lzxz, y(l):O.
X

;. 3)y" -4y +5y=x*+30.

x2 -3

y' =2y-1,
7'=y-2z;

4. Pemuts cucremy auddepeHnnanbHbIX ypaBHEHUIH: {

5. HaiiTi MHTErpajbL: Jsin 2 xdx: .ftg 5xdx; JXCOS 2xdx.

BUJIET Ne 6

1. OcHOBHBIE OHATHS TEOPUH TP PEpEeHIINATBHBIX YPaBHEHUH.
2. Pemmts nuddepennmanbubie ypaBHEHUS:

1) 2yy+3x=0; 2) y"=2xInx; 3)y" -2y +26y=6x+1.
3. Haiitu wactnoe pemenue: Y —2xy=x ,ecm Y(0) =2.

'=y+1z,
4. Pemuth cucreMy nuddepeHnanbHbIX ypaBHEHUH: {y, Y .
'=y-1
dx 1 1
5. Haiitu uHTErpas: I — ; j dx; jﬁdx
sin®(5-3x)  J3x-2 (3x-2)
BUJIET Ne 7

1. Iuddepenunansupie ypaBHeHUs nepBoro nopsjaka. OcHoBHBIE MOHATHS. Teopema cyliecTBoBa-
HUS ¥ €IMHCTBEHHOCTHU peleHus 3aaaun Komm.
2. Petuts nuddepennmansubie ypaBHEHUS

) xy'+1°=0; 2) y"=sinbx+2x°, 3) V' -2y +17y=4x.

3. Haiitn yacTtHOe pemenne: Y — 3% =X, ecm Y(1) =2.
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y' =4y + 2z,

4. Pemmthb cucteMy nu(pGepeHIMANTBHBIX YPABHEHHH: §
"=y +5z;

5. HaiiTn MHTETpabl: J-XE_SXdX; JCOSZ xdx: j(l+ 7X)4 dx.

BUJIET Ne 8

1. AuddepeHnnanbabie ypaBHEHUS C Pa3ISISIFOIIMMHUCS TEPEMEHHBIMHU.
2. Pemuth nuddepeHnmanbHbie ypaBHCHHMS:

1) X' =3y% 2y =e"-3x; 3)y' +2y +82y=3x+2.
3. Haiitu uactHoe pemenue: V+)yCOSX=C0Sx,ecmu Y (0)=2.
y' =4y + 62,
7' =4y +2z;

4. Pemuth cucremy auddepeHnnanbHbIX ypaBHEHUI: {

arcsin x

V1-x?

dx; jcos 6xdx; _[5x|nxdx

5. HaiiTu wuHTETrpassl: j

BUJIET Ne 9

. Jluneiinpie muddepeHnnanbHble YpaBHEHUS TIEPBOTO MOPSAKA.

. Pemnth muddepennmansabie ypaBHEHUS:
5

) y'=—Y . 2 y'=cosx-sin’x; 3) 2)"+2y+5y=2x—3

3x+1
3. Haiiti wactHoe pemenne: (2X +1)Y' + Yy =X, ecnm Y(0) =2/3.

y'=5y+3z,
7'=2y+4z;

N —

4. Pemuth cucteMy nuddepeHnanbHbIX ypaBHEHUH: {

dx.

1 -6 1
Haii o | ——dx; [xe®*dx:
anTH UHTETPabl j o 6X2 I J 1+ 2Xx
BUJIET Ne 10

1. AuddepenunanbHble ypaBHEHUS BbICIIUX MOPAIKOB. 3agaua Komm. YpaBHeHusl, JomycKarome
MIOHM)KEHHUE TIOPSAKa.
2. Pemuth nuddepennpanbubie ypaBHEHUS:

1) y—)*tgx=0; 2) y"=x’+cos4x; 3) y"-10y'+26y=x+5.

3. Haiftu yacTHOe pelieHue: y'+ﬂ =x*, ecnn Y(-1) =1.
X

y' =5y +3z,
4. Pemuth cucreMy nuddepeHanbHbIX ypaBHEHUH: , .
2'=4y+4z;
X X
5. Haitu wmHTETrpasnsl: jtg —dx: j—z I X COS3xdx.
6 3+ 4x
BWJIET Ne 11

1. JIunelinbie OTHOPOIHBIE U HEOTHOPOAHBIEC MU PepeHnnanbubie ypaBHeHH. CTpyKTypa o01ero
peleHust IMHEHHOTO 0JTHOPOHOTO AU HepeHInANTBHOTO YpaBHEHHS.
2. Pemuth nuddepennmanbabie ypaBHEHUS:

1) y_nyS’ 2) y”:sinzx; 3) V'+12y' +37y=x-1.
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12
3. Haiitu actHoe pemrenue: Y — Y22 eom y(H)=2.

X xS ’
y' =5y +2z,
4. Pewuth cucteMy nu(hepeHnaibHbIX yPaBHEHUH: § | .
2'=3y+4z,
. dx 4 :
5. Haiitu unTerpast: IZ—; I(Z +7x)"dx; Ixsm 3xdx.
cos (4 —3x)

BUJIET Ne 12

1. MeTo Bapualuy MPOU3BOJIbHBIX MOCTOSIHHBIX PELIECHUS] HEOJHOPOIHOTO JIuHeiHoro nuddepen-
LAAJILHOTO YPAaBHEHUS C IIPOU3BOJIBHOM IIPAaBOM YacCThIO.
2. Pemuth nuddepeHnmanbHbie ypaBHEHUS:

1) y'=—% s 2y =D4x; 9 4y8y+by=2x—6.
x°y X

2
3. Haiftu yactuoe pemenue: Y — Y ——, eclm y(1)=1.
X
y' =3y -5z,
4. Pemmth cucteMy nu(@depeHInaNtbHbIX yPaBHEHHH: § .
'=y+1,
—ax? x° .3
5. Haiitu uHTETpasbl: IXE dx; j 2 dx; Ism xdx.
1+5x%
BUJIET Ne 13

1. JIuneiinpie ogHOpOAHBIE AU depeHIInaTbHbIe YPaBHEHUS BTOPOTO MOPSAKA C MOCTOSHHBIMH KO-
s dunreHTamu.
2. Peminth nu¢depeHnuanbHble ypaBHEHUS:
4 _n. n_ 1
1) y=y'ctgx=0; 2) y'=—+
sin“ 2x
Y _

3. Haittu yactHoe pemenne: Y +=—=3x, ecmu Y(1) =2.

2x

;. 3) Yy +6y +25y=x-1.

y'=-7y+z,
7'=-2y-5z;

. _ X
5. HaiiTu uHTETpasbL: ICOSS Xsin xdx; jxe 9XdX; j—dX

10+ 3x°
BUJIET Ne 14

1. JIuneitHble HeoTHOpPOIHBIE U (epeHIInabHbIE YpaBHEHUS BTOpOro nopsiika. CTpykTypa ooiiero
pelIeHus.
2. Peminth muddepeHranbHble ypaBHEHUS:

1) X’y'=y*—4; 2)y'=4cos2x; 3)y" -8y +32y=4x.
3y

2
3. Haiitn gacTHOe pemrenne: Y + —— = —3 > ecm y() =1.
X X

4. Pemnth cucremy auddepeHnnanbHbIX ypaBHEHUI: {

31



y'=4y -1,

4. Pemuth cucremy auddepeHnnanbHbIX ypaBHEHUI: , .
'=-y+4z,

5. HaiiTu UHTErpasl: _[ctg(? —10x)dx; IXGZXdX; Ig%dx.
+ X

BUJIET Ne 15

1. Cuctemsl muddepennpranbabix ypaBHeHHd. Hopmanbabie cuctemsl. 3anavya Komu. Meton uc-
KJIIOYEHUS] HEU3BECTHBIX.

1) (*+5)dy+ye®dx=0; 2)y"=6/x*; 3)y" -8y +17=e"".

3. Haiitu yacTHOE peleHue: y' + Xy = —x3, €CIIH y(O) =3.

y'=3y-z,
4. Pemnth cuctemy nuddepeHnnaIbHbIX YpaBHCHUI: , .
'=y+1

1 _ 1
5. Haii : ————dx; |xedx; [———dx
AuTH UHTETPAJIBI j '_9X2 o _[ I 10+ 3x

Kputepuu oueHKH (6 pamkax npomexicymounol ammecmayuu)

Pecnamenmom BPC kagedpul «Bvicuias u npuxkiaoHas mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHusaemcs no S-0ainbHOU wKae.

Kpurepuii oneHKku 0TBeTa HA IK3aMeHe:

— 5 0an710B MOIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINM MOJIHOE BIaJCHUE 3HAHUSIMHU B COOTBET-
CTBUHU C TpeOOBAHUSMU YYEOHOW MPOTPaMMBbI, T.€. PEUIUBIINNA BCE 3aaHus 0e3 OmMOOK B JIOTHYE-
CKHX PacCYXKIEHUSX U B 000CHOBAHUU PEIICHHUS;

— 4 6aJj1a oJy4daeT CTyACHT, KOTOPBIM MpU MOJTHOM BJIQJICHUH 3HAHUSIMH B COOTBETCTBUU C TPeOO-
BaHUSAMHU YU€OHOU MpOrpamMMbl JOMYCTHII OTAETbHbIC HECYIIECTBEHHbIC OMUOKH THOO MPUBEICHHBIE
UM PEIIeHUs] HEI0OCTaTOYHO OOOCHOBAHHBI;

— 3 0aJs1a Moy4yaeT CTYJEHT IPHU HEMOJIHOM M3JI0KEHUH MOJTYYEHHBIX 3HAHUM, TOMYCTUBIINM MTPU
ATOM OT/IeIbHBIE CYIIECTBEHHbBIE OLTNOKH;

— 2 faJju1a monydaeT CTYIEHT Mpu OeCCHCTEMHOM H3IIOKEHUWW MaTepuana, JAOMyCKAaIoUIUil cyIie-
CTBEHHBIE OIIMOKH, KOTOPBIE MOTYT IIPEMSATCTBOBATh YCBOSHUIO JIalbHENINEH yueOHoM nHpOpMaIIi.
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TPETU CEMECTP
BOITPOCHI 1)1 KOJIJIOKBHUYMA (TEK YW KOHTPOJIb)

PA3JIEJI: «TEOPYSI BEPOSITHOCTEM U MATEMATHUYECKAS CTATUCTUKA»

1.

10.

11.
12.

13.

14.
15.

16.

17.

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

[TonsTue cioyuaitHoro coobrTus. Kitaccuueckoe onpeziesieHue BEpOSTHOCTH.

OnemeHTsl KOMOMHaTopuku. [IpaBmiio cymmsl U npaBuio npousBeneHus. llepectanoBku, coue-
TaHUS U Pa3MEILCHHUS.

Teopembl C10KEHUS U YMHOXKECHMSI BEPOATHOCTEH. Y CIIOBHAs BEpOSTHOCTh. HezaBucuMOCTh co-
OBITHI.

®opmyna noiaHou BepossTHOCcTH. Popmyiia baiieca. BeposSTHOCTh OLIEHKH THIIOTE3.
HeszaBucumele ucnoitanusa. @opmyna bepnyim. HauBeposiTHelilee 4ncio HaCTyIUIEHUS! COObI-
THs B cxeMe bepnyun.

Penkue coOprtusi. ®opmyna [lyaccona.

JlokanpHast 1 UHTETpajgbHas TeopeMmbl MyaBpa-Jlammaca. OTKIIOHEHHE OTHOCUTEIBHON YaCTOTHI
OT IOCTOSTHHOM BEPOATHOCTH B HE3aBUCHMBIX MCIIBITAHUSIX.

Omnpenenenne cily4aiiHON BEIWYMHBL. Buabl cirydyaliHBIX BeJIMYUH. [[UCKpETHBIE Clay4yailHbIE Be-
nnyuHbl. OyHKINS paclpeeiIeHHs U €€ CBOUCTBA.

Tunuynble pacnpeneneHus AUCKPETHBIX CIy4ailHBIX BEJIMYMH: paBHOMEPHOE, OMHOMHAIIBHOE,
ITyacconoBckoe.

MareMaTtnueckoe 0)KMIaHUE U TUCIIEPCUs JUCKPETHOM CIIy4ailHOW BEJIMYUHBI.

HenpepsiBHble citydaiiHple BenM4MHBL. DYyHKIMSA pacnpeneieHus U IJIOTHOCTh BEPOSATHOCTH
CIIy4ailHOM BEJTMYMHBI, UX B3aUMOCBS3b U CBOWCTBA.

PaBHOMEpHOE, MOKa3aTeNbHOE U HOPMAIBHOE PACHIPEIEICHUS HENPEPHIBHOM CIy4alilHON BEJIU-
YHUHBI.

MareMatnyeckoe 0KMIaHUE U TUCIIEPCUS HEIIPEPBIBHON CIy4YalHON BEJIUYHHBI.

HopmanbsHoe pacnpezneneHue U ero cBOMCTBa. 3akoH Oombinux uucen. Teopemsl beprnymim u
YebOnimeBa. LlenTpanbHas npenenbHas Teopema JlsmyHoBa.

Cucremsl cimydaliHpIX BenU4MH. PacripeneneHue nByMepHOH ciydaiiHoW BenuuuHbl. KoBapua-
s 1 koapduuueHt koppensauuu. Jluneinas perpeccusi. KoBapuannonHas M KOppesisiMOHHas
MaTpUIbl CIIy4alHOTO BEKTOPA.

DneMeHThl MaTeMaTU4YecKOil cTaTUCTHKU. ['eHepanbHas M BHIOOpOYHAsi COBOKYyMHOCTH. Bapua-
IMOHHBINA PAI.
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18. T'ucrorpamma, sMnupuydecKasi GyHKIUs pacupeaeseHHs, BBIOOPOYHAst CPEIHSS U JUCTICPCHSL.

19. Cratuctuyeckue OLIEHKU: HECMEUICHHBIE, Y3PPEKTHUBHBIE, COCTOATENbHBIC. [IorpenIHOCTh OIeH-
k. JloBepuTenbHas BEPOSATHOCTh M JOBEPHUTEIbHBIN MHTEpBal. OmnpenencHrue HEOOXOIMMOro
o0beMa BeIOOpKH. [IpHHIINTT MAaKCUMATBHOTO MPaBIOTOA00HS.

20. ®dyHKIMOHATBHAS 3aBUCUMOCTh M perpeccusi. Kpussle perpeccuu, ux coiictBa. Koaddumment
KOPPEISIUK, KOPPEISIIUOHHOE OTHOIIICHHE, HX CBOHCTBA U OLICHKH.

21. Craructudeckue MeTOoJbl 00pabOTKM pe3ysbTaToB HabOmoaeHwit. OnpenenecHue mapaMeTpoB
HEJIMHEHHBIX YPaBHCHUH PErpecCHd METOJIOM HAMMEHBIIMX KBaJPAaTOB HEMOCPEICTBECHHO M C
MOMOIIIBIO JIMHEAPU3YIONINX 3aMEH NIepEMEHHBIX. [[OHATHE 0 KPUTEPHSIX COTIIACHSL.

Kpurepun oueHku (6 pamkax mexywetl ammecmayuu)

Peznamenmom BPC kagedpwr «Bvicwias u npukiaouvas mamemamuxay npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku paspabomanul, ucxoos uz paszoenenus 0Oai-
7108: 5 OaNN08 34 0CBOEHUe MeoPemULecKux 60npoco8 OUCYUNIUHbLL, 5 6a1068 — 3a 8bINOJIHEHUe 00-
MAWHUX 3A0AHU.

KpnTeplm OICHKH OTBETOB HA TCOPETUYECCKUE BOIIPOCHI:

— 5 6aJJI0B BBICTABIISIECTCSI CTYJICHTY, €CIIM OH M3JIOKWII COJIEPKaHNe BOIPOCca B 00bEME, IPEyCMOT-
PEHHOM IIPOrpaMMOM, IIPX 3TOM H3JIOKHII MATEpUaAJl IPAMOTHBIM S3bIKOM, TOYHO HMCIIOJIb3Ysl MaTeMa-
TUYECKYI0 TEPMHUHOJIOTHIO U CHMBOIIUKY, B ONPEICIICHHON JIOTUYECKOM MOCIIEI0BATEILHOCTH,

— 4 6ajJ1a BBICTABISIOTCS CTYACHTY, €CIIU MPH JOCTATOYHO IMOJTHOM U I'PaMOTHOM OCBEIICHHUU BO-
poca OH JIOMYCTHII HeOOJIbIIINE HETOYHOCTH, HE HCKAXKAKOIINE MATEMATHYECKOTO COJICPIKAHHSI OTBe-
Ta;

— 3 6as1a BBICTABIISIOTCS CTYACHTY IPU HETIOJHOM PACKPBITHH COAEPIKaHUs BOMpoca (ComepKaHue
BOIIPOCA M3JI0KEHO (PparMeHTapHO, HE BCET/a IMOCJIEI0BaTEIbHO), HO MOKa3aHO o0Iee MOHUMaHUe
BOIPOCA; JIOMYIICHBI OIIMOKY MPH UCIIOJIh30BAHUU MATEMATUYCCKON TEPMUHOJIOTHY;

— 2 0aju1a TOJy4yaeT CTYIEHT, MPOJEMOHCTPUPOBABIINK OOpPBIBOYHBIC 3HAHHUS M JOMYCTHUBIINI
OLITMOKY B ONPENETICHUH MOHSATHI U MIPH UCIIOJIb30BAHUH MaTeMaTHUYeCKONH TePMUHOIIOTUH;

— 1 6anJ nony4aer CTyJeHT, MPOIEMOHCTPUPOBaBIHi 3HaHHe MeHee 10% marepuarna, BEIHECEHHO-
I'0 Ha KOJUIOKBUYM.

KOMILIEKT 3AJTAHUM J1JISI KOHTPOJBHOM PABOTHI (PYBEKHBIN KOHTPO.Ib)

I[NEPBAS ATTECTALIUA

BAPUAHT 1

1. B smuke 8 neranell, 5 U3 KOTOpBIX - KauyecTBEHHbIE U 3 - ¢ aAedexkrom. Haynauy ussnekaror 4
neranu. KakoBa BEpOSTHOCTb TOTO, YTO 2 U3 HUX - KAUECTBEHHBIE.

2. DK3aMeHalMOHHas rporpamma coctout u3 20 BonpocoB. CTyIeHT 3HaeT 15 BOpoCcoB NpOrpaMMBbl.
Kak BeposTHOCTb TOTO, YTO CTY/A€HT OTBETHUT Ha JIBa IOCJIEI0BATENIHHO 3a/JaHHBIX BoIpoca?

3. B marasune npoaaroT 00yBb, M3rOTOBJIEHHYIO Ha Tpex (pabpukax: 70 map — nepBoit (padbpuxu, 20
nap — Bropoi 1 10 map — tperbeit ¢pabpuxu. Bes npoaykius nepoit paOpUKH - KaueCTBEHHAS;
JUISL BTOPO 1 TpeTheil padpuk cootBercTBeHHO: 60% 1 70% kadectBa. KakoBa BEpOSATHOCTH TO-
ro, 4TO KyIUIEHHAs Hayjaady rnapa o0yBU oOKazajoch kauecTBeHHOW? Ecnu mapa o0yBU KauecTBeH-
Has, TO YeMy paBHa BEpOATHOCTh TOT0, YTO OHA M3TOTOBJIEHA HAa BTOPOil (habpuke?

4. OOblyHYI0 MOHETY Opocanu 5 pa3. Uemy paBHaA IpH 3TOM BEPOATHOCTH BbIMaJieHUs1 repda JBa
paza?

BAPUAHT 2

1. Habupas nomep TenedoHa, abOHEHT 3a0bUT NOCIeAHNE TpH IM(phl 1 HaOpan ux Haynady. Haiimure
BEPOATHOCTH TOT'0, YTO HAOpaHbI HYXHbIE IU(PBI, €CITM U3BECTHO, UTO BCE LIU(PHI Pa3IHMYHbIE.
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2. Tpu cTpenka CTpENsIOT 0 MUILIEHH ¢ BeposTHOCTAMU nonananus 0,7; 0,8 u 0,9 cooTBETCTBEHHO.
KakoBa BeposITHOCTb TOTO, YTO IPU OJTHOM 3aJIIIe TONaayT B MUILIEHb BCE TPU CTpesKa?

3. B nepBom simmyke 7 KaueCTBEHHBIX U 3 Me(eKTHBIX M3ICIHS; BO BTOPOM — 6 KaueCTBEHHBIX U 4 eeKT-
HBIX M37ienus. I3 epBoro sipka BO BTOPOM MEPEKIIaIbIBAIOT OTHO U3JIEHE, a 3aTEM U3 BTOPOTO SIIMKA
U3BJIEKAIOT OAHO M3zienue. KakoBa BEpOSITHOCTD TOT0, UTO 3TO U3/IENINE KAYeCTBEHHOE?

4. BcxoxecTh ceMsiH nieHUIbpl coctapisieT 80%. Uemy paBHA BEpOSATHOCTH TOTO, UTO M3 8 moce-
STHHBIX CEMSIH B30MI€T POBHO 57?7

BAPUAHT 3

1. Ha onunHakoBbIX KapToukax mudpsr: 1, 2, 3, 4,5, 6, 7, 8, 9. OTu kKapTO4YKH OEpyT OJHY 3a APYTOit
U MIEPEBOPAYMBAIOT TAK, YTOOBI OHM JIETTH IH(pamu Bepx. Haiimute BEpoOsSITHOCTD TOTO, YTO HO-
Mepa KapTouek OyayT uaru mo nopsaky 1, 2,3,4,5,6,7, 8, 9.

2. Ilepsslit cTyneHT u3 25 BonpocoB mporpammel Beryuwmi 20, Bropoit — 15. Kaxxaomy cryneHTy 3aaa-
10T 110 OJTHOMY Boripocy. Onpeaenure BEposTHOCTh TOT0, YTO 00a CTyJIEHTa CIAl0T IK3aMEH.

3. Hekro, 301y IMBIINCE B JIeCy, BBIIIET Ha MOJIIHY, OTKYy1a Beno 4 goporu. M3BecTHO, 4TO BEpo-
SITHOCTH BBIXOJa U3 JIECY 3a 4ac ISl Pa3IMYHBIX J0por paBHbl coorBeTcTBeHHO 0,8; 0,6; 0,3 1
0,1. Yemy paBHa BEpOSITHOCTh TOT'0, YTO 3a0JIyAMBIIMICS IOIIET IO NEPBOM 0OpOre, €ciu u3-
BECTHO, YTO OH BBIIIIEN U3 Jieca uepes3 yac?

4. UrpanbHas KocTbh nojopoiieHa 9 pa3. Haiinure BeposTHOCTH BbINIAJICHUS €AUHULIBI 6 pas.

BAPUAHT 4

1. U3 xonoxs! B 36 kapt Hayraxa BeIOMparoT 4 kapThl. KakoBa BEpOSTHOCTH TOTO, YTO CPEIU HUX
OKa)KyTCsl TpH Ty3a?

2. Wwmerorcs nBe ypHBI: B 1-if — 6 )KeNTHIX U 4 CUHHX; BO 2-i — 8 )KENTHIX U 2 CHHUX m1apa. U3 kax-
JIOW ypHBI U3BIEKAIOT MO OJHOMY Inapy. KakoBa BepOSTHOCTh TOTO, YTO H3BIICUCHHBIE IIAPHI
Pa3HbBIX IIBETOB?

3. W3 25 cTyneHTOB IpymIbl 5 CTYyIEHTOB 3HAIOT Bce 25 BOMPOCOB IporpaMmel. 10 CTy/IEHTOB BbI-
yumu 1o 20 BOIpocoB, 7 CTyAEHTOB - 10 15 Bompocos, Tpoe - mo 10 Bonpocos. Ciry4yaitHO BbI-
3BaHHBIN CTYJIEHT OTBETWJI Ha 33JlaHHbIN Bompoc. KakoBa BEpOsSTHOCTH TOTO, UTO OH U3 TE€X TPEX
CTYJEHTOB, KOTOpbIE€ MOAroTOBMIM 20 BOIIPOCOB.

4. HWrpanbHas kocTh onopoiiena 10 pa3. Haliqute BeposSsTHOCTD BbIMAICHUS KTPOUKI» 7 pas.

BAPUAHT 5

1. B xop3une 10 Oenbix u 6 uyepHbIX mapoB. Haynauy usBnekaror 5 mapoB. KakoBa BeposTHOCTb TO-
ro, 9YTO 3U3 HUX OeJbie U 2 YepHbIe?

2. Ha npennpuatun MMeIOTCs TpU aBTOMOOWIIA. BeposTHOCTh Ge30Tka3HOM paboThl 1-To M3 HHUX
pasna 0,9; 2-ro — 0,8; 3-ro — 0,7. Haligure BepOsSTHOCTH TOTO, YTO JIBA M3 HUX, O€3pa3IMIHO KO-
TOpbIe, 0€30TKa3HbI B TEUCHHE ONPEIETICHHOTO BPEMEHU.

3. VYV peibaka ecTh TpH U3TIOOJIEHHBIX MECTa PHIOAKH, KOTOPHIE OH MOCEIIAET C OJTMHAKOBOM BEPOST-
HOCTBhIO. BeposiTHocTH ynauHo# peiGanku i 1-ro, 2-T0 U 3—TO MecT paBHBI COOTBETCTBEHHO

11 1

g; E u —. Ppi0ak oTnpaBwmiics Ha peIOasIKy U yjaada ynslOHyIack eMy. KakoBa BEpOsSTHOCTb TO-
ro, 4TO OH yJuji Ha 1-M mecTe?
4. Pabounii obcimyxuBaer 10 ctaHKoB. BeposTHOCT HEOOXOAMMOCTH PETYJIMPOBKU JUIS KaXJI0ro U3 HUX

1

paBHa — . KakoBa BepoSTHOCTb TOT0, YTO paboueMy MpUJIETCsl OTPEryIMpOBaTh POBHO 4 CTaHKa?

BAPUAHT 6

1. B ayaurtopuu 6 roHomieit u 5 neBouek. Haygaay otoOpansr 7 ctyneHToB. KakoBa BeposSTHOCTH
TOT0, YTO OTOOpaHbI 4 10HOLIEeH U 3 AeBYIIKH?

2. B ypue 50 mapos: 15 cununx, 5 3enensix, 20 kpacHbix u 10 6enpix. KakoBa BEpoOsITHOCTH TOTO,
YTO U3 YPHBI U3BJIEKAIOT I[BETHOM 11ap?

3. Tlokymartenb ¢ paBHBIMH BEPOSTHOCTSIMH TIOCEIaeT TPU Mara3uHa. BeposTHOCTH TOTO, 4TO OH
caenaer nNokynku B HUX pasHsel: 0,5; 0,3 u 0,1. [Tokynarens moceTHs OAUH U3 3TUX Mara3uHoB U
caenan mokynky. KakoBa BEpOATHOCTB, YTO 3TO ObLI MEPBbIN Mara3uH?
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KontponbHOe 3ajaHue COCTOUT U3 5 BOMPOCOB, HAa KaXKIbI U3 KOTOPBIX JTaeTcs 4 BapuaHTa OT-
BETa, U3 KOTOPHIX | paBHIbHBIN, a OCTAILHBIE TPU HENpaBWwiIbHbIE. HaliuTe BEpOSITHOCT TOTO,
YTO CTY/ICHT, HE3HAIOUIMI OTBETA HU HA OJJUH BOIPOC, BEIOEPET ClIyyaitHO 3 MpaBUIBHBIX OTBETA
Ha 3TH 5 BOIIPOCOB.

BAPUAHT 7

1.

2.

4.

B rpynme 12 cryaenTos, cpenu KoTopbix 4 otnuyHuka. [lo cnucky orobpansl 5 cryaenToB. Ka-
KOBa BEPOSATHOCTh TOTO, UTO 3 U3 HUX OTJIMYHUKA?

[Tepsriii crynent u3 30 BompocoB mporpamMbl Belydmi 25, a Bropoi — 20. Kaxxaomy cTyneHTy
3a[1al0T 10 OJHOMY Bormpocy. OnpenenuTe BEpOATHOCTh TOTO, YTO MPABHIBHO OTBETUT TOJBKO
IIEPBBIN CTYIEHT.

Ha npeanpustun u3rotaBiMBarOT WU3JAETIUS Ha Tpex KoHBeidepax. Ha mepBoil nuHUM mpoU3BO-
mutest 30% w3genuit ot obmiero oobema, Ha BTOpod nuHUM — 25%, Ha TpeThel — OCTalIbHAs
4acTh NPOXYyKUUU. ['0OTHOCTD U3/1eNuil, MPOU3BEACHHBIX Ha ATHX JMHUSX COCTABJISIET COOTBET-
cTBeHHO 97%, 98% u 100%. Onpenenure, 4To Hayraj B3ATOE U3/EIUE, BHITYIIEHHOE NPEANIpHUs-
THEM, OKa)KeTCsl OpaKOBaHHBIM.

B cembe 5 nereit. Cuntas BEpOSTHOCTH POXKACHHUS MAIbUUKa U JICBOUKH OJIMHAKOBBIMU, HAUIUTE
BEPOATHOCTH TOTO, UTO CPEIN JeTel 2 Malb4yiKa U 3 JeBOYKH.

BAPUAHT 8

1.

2.

W3 xonoxs! B 36 kapT BRIHUMAIOT HayTaj ABE KapThl. KakoBa BEpOSTHOCTh TOTO, YTO OHU OJHOMN
mactu?

B macrtepckoil HezaBuCUMO APYT OT Apyra paboTaroT JIBa CTaHKa, BeposTHOCTH TOTO, B TEUEHUE
yaca MepBbli CTAaHOK HE MOoTpedyeT BHUMaHMs mMacTepa, paBHa 0,9, a 1Jig BTOPOro cTaHka 3TO
BepoATHOCTH paBHa 0,8. HaiiTu BepoATHOCTH TOr0, YTO B TEYCHHE Yaca HU OJUH U3 CTAHKOB HE
notrpeOyeT BHUMaHUS MacTepa.

B simuke HaxoAsTCS OJMHAKOBBIC U3/ETIHS, U3TOTOBJICHHBIE Ha ABYX cTaHkax: 40% uznenuii uz-
TOTOBJIEHBI HA TIepBOM cTaHke U 60% Ha BTOpoM cTaHke. bpak mpoayKiuu mepBoro cTaHka co-
ctaBiser 2%, BToporo —1%. HaliTu BEposSTHOCTH TOr0, YTO CIIy4ailHO BBIOpaHHOE U3JEIHUE W3-
TOTOBJICHO Ha IIEPBOM CTaHKE, €CJIM OHO OKa)KETCsl OpaKOBaHHBIM.

B xBaptupe 8 snexrpuueckux jgammodex. g Kaxaod JaMIoOYKd BEpOSTHOCTH TOTO, YTO OHA
ocTaeTcsl ucpaBHoi B TeueHue roja pasHa 0,8. KakoBa BEpOSITHOCTh TOTO, YTO MPUIETCS 3aMe-
HUTH POBHO MOJIOBUHY JIAMIIOYEK?

BAPUAHT 9

1.

2.

4.

Cpenu 25 cTyneHTOB Ipymisl, B KOTOpoi 10 JeByIeK, pa3bIrpbIBAlOT 6 OWUIIETOB HA CTYAEHUYECKYIO
BecHy. Haiiure BeposSTHOCTB TOTO, UTO cpeu o0maaaresieii OMIeTOB OKKYTCS 3 IEBYIIIKH.

B ypHe 7 Genbix u 3 yepHbIX mIapa. V3 Hee mocieqoBaTeIbHO OJIUH 3a APYTUM H3BIIEKAIOT J1Ba
mapa. KakoBa BeposiTHOCTH TOr0, yTO 00a 11apa oemnbie?

B natu simukax HaXxoJATCsl OJJMHAKOBBIE 110 BECY U pa3MepoM IIapsl. B 1Byx smukax — no 6 Oe-
JBIX U 4 yepHbIX. B ABYX Ipyrux sumkax — no 8 O6enblx ¥ 2 4yepHbIX Liapa. B oqHOM suuke —
Bce mmapel O6enble. Haynauy BeIOMpaeTcs sIIUK M U3 HETO M3BJIEKAaeTcs Iap, KOTOPbIM okas3alcs
6enpiM. KakoBa BEpOATHOCTH TOTO, YTO OENbIN IIap U3BJIEYEH U3 SIIMKA, COAEPIKALIErO TOIBKO
Oenble mapsl?

B maxmatel urparoT /iBa 1maxmatucTa OJUHaKOBOro Macrepcra. KakoBa BEpOsSTHOCTh BHIUTPATh
TPH MAPTUH U3 LIECTHU IS KAKIO0T0 MAaXMaTUCTa, €CIIM HUYbH HE 3aCUUTHIBAIOTCS.

BAPUAHT 10

1.

2.

KakoBa BeposSITHOCTb TOTO, UTO MIPU 3aMIOJTHEHUN KapTOUKU «CIOPTIIOTO 6 U3 36 OyneT yragaHo 5
HOMEpOB?

B rpynmne 25 cryaenrtos, u3 Hux 15 roHomel u 10 neBymek. KakoBa BEpOSITHOCTh TOTO, YTO U3
BBI3BAHHBIX Ha yJlauy TPEX CTYJACHTOB IEpPBbIE JIBE JEBYIIKH, TPETUI — FOHOLIA?

ITo mocce, Ha KOoTOpOoM cTouT Oenzo3amnpaBka (A3C), nBuxkyTcs apTomoounu: 60% — JIerkoBbIe,
30% — rpy3oBuku U 10% — aBTOOYCBHL. BeposITHOCTH TOTO, YTO OYyJET 3alpaBJIATHCS: JISTKOBAs
MmamuHa — 0,2; rpy3oBuk — 0,4; aBTo0yc — 0,1. Ha 3anmpaBky 3aexana mamuHa. Haiiaure BeposiT-
HOCTb TOTO, YTO 3TO - TPY30BHUK.
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4.

VYCTpOWCTBO COCTOUT U3 § HE3aBUCUMO PabOTAIOIINX 3JIEMEHTOB. BEeposSTHOCTH OTKa30B KaXK10-
TO U3 DJIEMEHTOB 3a BpeMsI | OJMHAKOBBI ¥ PABHEI p= 0,2. HaiiTu BeposTHOCTS OTKA3a, eCIIu

JUTSI 3TOTO IOCTATOYHO, YTOOBI OTKA3aJId XOTsI ObI TPU dJeMeHTa U3 8.

BAPUAHT 11

1.

4.

Tpunuaru Bemmyckaukam ['THU npenocrasienst 15 pabounx mect B ['po3Hom, 8 — B ['yaepme-
ce, 7 — B ApryHe. KakoBa BEpOSTHOCTb TOT0, UYTO /IBa JIpyra OKa)KyTCsl IIO PacHpeesICHUIO B
OJIHOM TOpOJIe, €CIIU PACTIPEACTSAIOT CTYICHTOB HayAauy.

KpyroBasi MuilieHb COCTOMT U3 TPEX HEMEpPECceKarIMXcs 30H. BeposTHOCTH monajgaHus B 3TH
30HBI IIPH OJTHOM BBICTpese cooTBeTcTBeHHO paBHbI 0,1; 0,3 u 0,4. Haiiti BEeposATHOCTH: a) mo-
MaJlaHus B MIEPBYIO WM TPETHIO 30HBI; 0) MpoMaxa 1o MUIICHHU.

Crynent Bolyunn 30 BoripocoB u3 40 mo nporpamme. Koraa /i1 Hero BeposiTHEe C1aTh SK3aMEH
— KOTJ]a OH 3alJIET Ha DK3aMEH MIEPBBIM MJIM BTOPbIM?

BepositHocTH nokyniku OpakoBaHHOTO KOMILIEKTa rmocysl paBHa 0,1. Haiinure BepoITHOCTH TO-
T0, 4TO U3 7 KYIUICHHBIX KOMIUIEKTOB 5 Oyzaer 6e3 Opaka.

BAPUAHT 12

1.

2.

4.

B xop3une 6 6enbix U 4 yepHbIX mapa. V3 Kop3uHbl H3BJIEKAIOT cpa3y jABa mapa. Kakosa Bepo-
SITHOCTB TOTO, YTO ATH IIIAPBI OJHOTO IBETa?

Haiitu BeposSTHOCTH TOTO, YTO Hayjady B3STOE ABY3HAUHOE YHMCIIO OKAXETCs KpaTHBIM JIHOO 2,
160 5, 1100 TOMy U APYroMy OAHOBPEMEHHO (T.€. JeIUTCS XOTs ObI OTHO U3 ATHX YUCE).

Ha tpex nouepeit — Makky, Maguny u Pagumy — B ceMbe BO3J105k€HA 00513aHHOCTb MBITh 110CY-
ny. Makke npuxoautcs BeImonHITh 20% Bceit padotsl. Octanbhbie 80% Manuna u Paguma ne-
nsT nononam. Jist Makku BeposiTHOCTB pa3outs Tapenky pasHa 0,01. {ns Manuuer u Pagumer
3Ta BEPOSATHOCTh cocTaBisieT coorBeTcTBeHHO 0,03 u 0,04. MIX Mama He 3HaeT KTO ceilyac MoeT
MOCY/y, HO CIIBIIIUT C KyXHU 3BOH pa30ouTOl Tapenku. KakoBa BEpOSITHOCTH TOTO, YTO MOCYAY
MbU1a Maauga?

Bexoxecrs kiryOHel kaprodens pasHa 80%. Yemy paBHa BepOATHOCTH TOrO, uyTo U3 20 moca-
YKEHHBIX KapTo(heIruH B30 IeT poBHO 157

BAPUAHTI13

1.

2.

4.

B ypue 6 6enbix u 4 yepHbIx mapa. M3 ypHbl U3BiIeKaroT cpa3y jABa mapa. KakoBa BeposTHOCTb
TOT0, YTO 3TH IIapbl PABHOIO 1[BETA?

[IponsBeneH 3ann U3 ABYX OpyAMH IO MUIIEHHW. BeposTHOCTH momnamaHus U3 MEPBOrO OpyIus
pana 0,8, u3 Broporo — 0,9. HaliTu BeposITHOCTh MOpaXKEHUS 11EITH.

ITaccaxxup MoxkeT oOpaTUThCS 3a MOJTydeHHeM Ouiera B OJHY U3 Tpex Kacc. BepostHocTH 00-
pallleHus B K&Ky KacCy 3aBUCAT OT MX MECTOIOJIOKEHUS U paBHbI cooTBeTcTBeHHO 0,5; 0,2 1
0,3. BeposiTHOCTH TOT0, 4TO K MOMEHTY IPHUXO0/JIa IacCakupa UMEoIuecs B kacce OuseTsl OyayT
MPOJIaHbl, NIl DTHX Kacc paBHbI cooTBeTcTBeHHO 0,1; 0,2 1 0,3. Tlaccaxkup HampaBuics B OJIHY
Kacc 1 mpuodpen ouser. KakoBa BeposTHOCTb, YTO 3Ta Oblia nepBast kacca?

B nexe 6 motopos. [y Ka)kJ0r0 MOTOpa BEPOSATHOCTH ObITh BKIIOUEHHBIM B JAHHBIII MOMEHT
paBHa 0,8. KakoBa BeposITHOCTb TOT0, YTO B JAHHBII MOMEHT BKJIIOYEH 4 MoTOpa?

BAPUAHT 14

1.

Ha koproukax Hanucansl uncna 1, 2, 3,4, 5, 6, 7, 8, 9, 10. OTu kapTouku nexar nuudpaMu BHU3
U TIIATENThHO Nepemerniansl. Haynauy BeiOuparoT nBe kapTouku. KakoBa BEpOSITHOCTH TOTO, YTO
Pa3HOCTh MEXKAY MEPBBIM BEIOPAHHBIM YHCIIAaM M BTOPBIM OyJeT paBHa 2.

3aBoj BeIycTHII 90% KadeCTBEHHBIX M3JENHUM, U3 KOTOPbIX — 60% u3Aenuil — BBICIIETO COPTA.
KakoBa BeposITHOCTH TOTO, YTO HayJa4y BEIOpAaHHOE M3JIeTIMe BBICIIETO copTa’?

B rpymme cnoprecmenoB 20 JbDKHUKOB, 6 BETIOCUTIETUCTOB U 4 6eryHa. BeposITHOCTh BBIIOTHUTH
CTIOPTUBHBINA pa3psi1 TakoBa: s JIBDKHUKOB — 0,9; s Benmocuneaucra — 0,8 u st 6eryna — 0,6.
Haiigute BeposSTHOCTH TOTO, UTO BRIOPAHHBIN HayJady CHOPTCMEH BBIMOJHUI CHOPTUBHBINA pa3-
ps.

BeposATHOCTL M3roTOBNIEHUS OPaKOBAaHHOM A€TaNn P = 0,05. KakoBa BeposiTHOCTH TOTO, YTO

cpenu 10 u3genmii § - HEOpaKOBaHHBIX ?

BAPUAHT 15
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Bocemb pa3snmuyHBIX KHHUT PacCTaBISIFOT HAyraj Ha mosike. HallTH BEpOSTHOCTH TOTO, YTO JBE
ompe/IeJICHHbIC KHUTH OKaKYTCS TIOCTaBJICHHBIC PSIIOM.

BepositHOCTB TOTO, UTO J€Tanb, U3TOTOBICHHAs Ha 1-M cTaHKe BhICIIEro coprta, paBHa 0,7. s
BTOPOTO CTaHKa 3Ta BeposATHOCTH paBHa (,8. KakoBa BepOsSITHOCTh TOTO, YTO XOTs OBl OJHA U3
JBYX J€Tajel, U3TOTOBICHHBIX 1O OJTHOM Ha KaXKIOM CTaHKE, KaueCTBEHHA?

[Ipu pa3peiBe cHapsia 00pa3yrOTCS OCKOJIKH TPEX BECOBBIX KAaTETOPHM: KPYITHBIC, CPEIHUE U
MEJKHe, IprYeM OT odmiero uncia ux goiau cocrasistor 0,1; 0,3 u 0,6. [Ipu monananus B 6po-
Hi0 BTP xpynHbIid ockosok npobuBaet ee ¢ BeposTHOCThIO 0,9; cpennmii — 0,3 n menkuit — 0,05.
B OpoHnto moman oauH 0CKOJIOK B poOm ee. HaliauTe BeposTHOCTH TOr0, 4TO TPOOOMHA Clea-
Ha MEJIKUM OCKOJIKOM.

Uuciio KOPpOTKUX BOJIOKOH B IMAPTHUHU XJIOINKa COCTaBiisgeT 25% Bcero KonmdecTBa BoJIOKOH. Ka-
KOBa BEPOSITHOCTh TOTO, YTO B OT/ACJIILHOM B3SITOM My4yke U3 20 BOJIOKOH KOPOTKUX BOJIOKOH OY-
net 147

BAPUAHT 16

1.

2.

4.

B kopoOxke 5 xkpacHbIX, 3 3eleHBIX U 2 CHHMX KapaHjamia. Haymady 6e3 Bo3BpalleHHs U3BJICKa-
10T 3 kapanjamia. HaiiTi BEposSTHOCTB TOTO, UTO BCE KapaHIalllk pa3HOro 1IBETA.

BepoATHOCTD MOpaXeHus NepBoi MUIIIEHH s JaHHOro crpenka papHa 2/ 3. Ecnu npu nepsom
BEICTpeIie 3a)MKCHUPOBAHO IMOTAIaHNe, TO CTPEIIOK MOJIyYaeT MPaBO Ha BTOPOH BBICTPEI 1O JIPY-
roii MuieHu. BeposiTHOCTh mopaxkeHus: 00enx MUILeHeH pu IBYX BbicTpenax paBHa (,5. Onpe-
JIEUTH BEPOSITHOCTD MOPAKEHHSI BTOPON MUIIICHHU.

B paitone 24 crynenta I'THU: u3 vux — 6 cryaentst ®Aulll, 12 — III'C, 4 -HTD u 2 — I'TID.
BepositHocTh caath ceccuto st cryaeHToB TakoBel: 0,9 — mius @AullU, 0,6 — nna IIIC, 0,7 —
HT® u 0,5 — I'TI®. KakoBa BeposSTHOCTh TOTO, YTO HayJady B3SAThIM CTYJEHT pailoHa yCHEIIHO
caJl CECCUI0?

[TpouzBoautcst 21 BBICTpEI MO MEJIU, BEPOATHOCTD MOIA/IaHUsI B KOTOPYIO MPU OJTHOM BBICTpEIIe
pasHa 0,25. HaliTu BeposiTHOCTh 16 momnagaHuid.

BAPUAHT 17

1.

4.

CoOpaHue, Ha KOTOPOM IPUCYTCTBYET 25 4eJIOBEK, B TOM YHUCIIE 5 JKEHIIUH, BHIOUpAeT Jelnera-
LU0 U3 TPeX 4enoBeK. HallTu BEpOATHOCTB TOTO, YTO B ACJIErallMI0 BOMAYT JABE KEHIIUHBI U OJUH
MY>KUMHa.

BeposiTHOCTS NONa1aHysi B MUILIEHb NIEPBBIM cTpeikoM paBHa 0,6, a BropsiM — 0,7. Ctpenku caena-
JI1 110 OJJHOMY BbICTpeny. KakoBa BEpOSTHOCTB TOTO, UTO MONAZAET TOJIBKO OJUH U3 HUX?

B marasun nocrynuno 60 nap o0yBu ¢ ogHOW (paOpuku, Ha KOTOpoM BeIyckaoT 90% o0yBu
OTJIIMYHOTO KauecTBa, U 80 map oOyBu Apyroi ¢paOpukH, Ha KOTOpoil BeimyckatoTcs 70% o0yBu
OTJIMYHOTO KauecTBa. KakoBa BEpOATHOCTH TOTO, YTO CIIy4aliHO OTOOpaHHas MOKyMnaTeaeM B Ma-
ra3uHe napa o0yBU — OTJIMYHOTO KayecTBa?

Brino mocaxeHo 28 ceMsiH sIMMEHSI C OJTHOM U TOM K€ BEPOSITHOCTHIO BCXOXKECTH JJIST KaXKI0TO0,
paBHoii 0,25. KakoBa BEpOSITHOCTB TOTO, 4TO B30iaeT 17 cemsH?

BAPUAHT 18

1.

Ha xaproukax Hanucansl uncna 1, 2, 3,4, 5, 6, 7, 8, 9. Ot kapTouku nexar nuppamMu B HU3 U
THIaTeabHO NepeMenianbl. Haynauy BeiOuparoT Tpu kapTouku. KakoBa BeposSTHOCTH TOTO, YTO
MOJyYUTCs Yuciao 325, ecau UX pacloyioKUTh B MOpsKe BeIOOpa?

B xnacce 14 manpuukoB u 16 nesouek. CiyyaiiHbIM 00pa3oM BBIOMPAIOT IBYX YueHUKOB. Kako-
Ba BEPOSITHOCTb TOTO, UTO OYyT BHIOpaHbI AEBOYKA U MAJIbUMK?

B 300marasune B Tpex akBapuymax miaBaeT 1o 12 psiook. IIpu sTom B nepBom akBapuyme — 4
30JI0TBIE PBIOKH, BO BTOPOM — 3 30JI0ThI€ PbIOKH, B TPEThEM — 2 30J10ThIe prIOKU. W3 ciryuaiiHo
BBIOpAHHOTO aKBapHyMa JIOBSIT COYKOM IMEPBYIO MOMaBIIyiocs pplOKy. KakoBa BepoOsITHOCTh, UTO
3TO 30J10Tast pbIOKa?

Ha cranke usroroBwim 20 neraneid it AByX CTaHKOB. KakoBa BEpOSITHOCTH TOrO, 4uto 13 U3
9TUX JeTaJed W3TOTOBJIEHBI JJISl MEPBOrO CTAHKA, €CIU BEPOATHOCTh M3TOTOBJIECHMSI Ha ITOM
CTaHKe JIeTalll IepBoro craHka pasHa 0,87

BAPUAHT 19
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B xopo0Ge 6 kpacHbIX, 3 3eneHbIX U | cuHmii kapanaam. Haygauy 6e3 BO3BpalleHUsT U3BIECKAIOT
TpH KapaHjama. HailTu BeposITHOCT TOT0, YTO BCE KapaHJAIIU OJHOTO I[BETA.
DK3aMEHAITMOHHBIN OUIIET CONEPKUT TPH BOMPOca. BEposSTHOCTH TOTO, YTO CTYACHT OTBETUT Ha
MepBbIA, BTOPOM, TpeTuil Bompockl paBubl 0,7; 0,8 u 0,9 coorBercTBeHHO. HailTu BEepoATHOCTH
TOTr'0, YTO CTYJIEHT OTBETUT HA BCE TPU BOIIPOCA.

TaMoXeHHBII JOCMOTpP aBTOMAIIWH JIEJIal0T JIBa TaMOXKeHHUKA. B cpennem u3 kaxapix 100 ma-
IMH 45 NpOXOAUT Yepe3 MEePBOro MHCIEKTOpa M 55 M3 COTHU — uepe3 BTOporo. BeposTHocTh
TOTO, YTO MalllMHA He Oyjaer 3amepkaHa, coctarisgeT: 0,95 y mepBoro tamoxeHHuka u 0,85 y
BTOporo. OuepeHas MalIMHa He 3ajepkaHa. Haiiiure BeposSTHOCTh TOTO, YTO OHA MpoILia J0-
CMOTp y MEPBOT0 MHCIEKTOPA TAMOMXKHHU.

B smuke 10 Genpix u 5 yepHbIX mapoB. Haynauy ¢ Bo3BparoMm u3Biekarot 4 mapa. Kakosa Be-
POSATHOCTB TOTO, YTO 3 pasa U3BJICKJIN OeJbIi map?

BAPUAHT 20

1.

2.

JlecsiTh TOMOB CITy49aifHBIM 00pa30M pacCTaBISIFOT Ha moJike. KakoBa BEpOsSTHOCTH TOTO, YTO TPH
OIpEeJICIICHHBIC KHUTH OKAXKYTCS TIOCTABJICHHBIMH PSIAOM?

BeposiTHOCTB TOTO, YTO MEPBOE OPYAHE MOPA3uT 1enb paBHa (0,8, a BEpOATHOCTH TOTO, YTO MOpa-
35T 1IeJTb TIEPBOE U BTOPOE OpYyAKe IpU OJJHOM 3airie, paBHa 0,48. KakoBa BepoSITHOCTB TOTO, YTO
BTOpOE OpY/IHe MOPA3UT LEJb P OJHOM BEICTperne?

TeneBu30pbI BHITYCKAIOTCS TPEMsI 3aBOJIaMU B KOJIMYECTBEHHOM OTHOIICHUHU 1:2:3, mpuyem Be-
POSITHOCTH Opaka JuIsi 3TUX 3aBOJIOB COOTBETCTBEHHO paBHHEI 3%, 2% u 1%. Haynauy xyruieH-
HBIW TEJIEBH30p OKa3alicsi OpakoBaHHBIM. KakoBa BEpOSTHOCTH TOTO, YTO ATOT TEJIEBU30P BBIITY-
IIEH TPETHUM 3aBOJIOM?

BepoaTHOCTB TOrO, YTO IOCETHTENh MAarashHa CAENaeT MOKYIKH, PaBHa P = 0,2. Kakosa Be-

POSITHOCTB TOT'O, UTO U3 6 IoceTUTENEN 2 ceNatoT MOKYIIKU?

BTOPASA ATTECTALUA

BAPUAHT 1

1. JInsg 3amaHHOTO 3aKOHA pacHpeeNieHHs IBYMEPHOU CIy4ailHOW BeTMYMHBI HAUTH K03 duIin-
€HT KOPPEISLIUU U YPABHEHUE PETPECCUM.

X

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

2. Cnyuaiinas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKOHY. CTaTUCTHUYECKOE pacmpe-
JieJIeHUE BRIOOPKH MPEACTABICHO B TaOJIHIIE:

X; 3,5 3,7 3,9 4,0 4.1
n. 1 3 5 4 4

Haiitu ¢ HanexxHocTsio 0,95 n0oBepUTENbHBIN UHTEPBAI U1 OLIEHKH MaTEeMAaTUYECKOTO 0XKHUIaHUS U C
HaAeKHOCTHIO 0,97 — U151 OLIEHKU CPEHETO KBAAPAaTUIHOIO OTKIOHEHHUS.

BAPUAHT 2

1. Jnst 3a0annoco 3aKOoHA pacTpe/ieiCHUs] TBYMEPHOU CITy4aitHOM BETWYUHBI HAaTH KOd(Puiiu-
€HT KOPPEJSLINY U YPaBHEHUE PETPECCHUMN.

X
y 2 3 5

1 0,06 0,18 0,24
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4 0,12 0,13 0,27

2. Cnydaiinas BenuunHa X pacrpeziesieHa o HopMalbHOMY 3akoHy. CTaTHCTHYECKOE pacipe-
JieJIeHre BEIOOPKH MPEACTaBICHO B TabIHULIE:

i 3,6 3,7 3,8 4.4 4,2
n 3 5 2 1 4

X

Haiitu ¢ HanexxHocThio 0,95 1OBEpUTENBHBIN UHTEPBAJ )1 OLIEHKU MaTEMAaTUYECKOT0 0KMIaHUs U C
HaAe)KHOCTBIO 0,97 — U1 OLIEHKU CPEJHET0 KBaAPaTUYHOIO OTKIOHEHHUS.

BAPUAHT 3
1. Jlns 3aaHHOrO 3aKOHA pacrpeesieHus: IByMEpHOI Ciy4ailHON BeTUYHUHBI HAailTH Koadduu-
€HT KOpPEJSALUU U YPAaBHEHUE PETPECCUMU.

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

2. Cnyuaiinas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKOHY. CTaTUCTHUYECKOE pacipe-
JielieHUE BRIOOPKH MPEACTABICHO B TAOIHIIE:

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

Haiitu ¢ HanexxnocTsio 0,95 10BepUTENbHBIN UHTEPBAJ JJI OLIEHKH MaTeMaTUYECKOT0 0KUJIaHUs U C
HaAe)KHOCTBIO 0,97 — U1l OLIEHKU CPEHETO KBaAPaTUIHOIO OTKJIOHEHHUS.

BAPUAHT 4
1. JInsg 3a1aHHOTO 3aKOHA pacHpeseNeHusl IByMEpHOU ciy4yaifHOM BelInYMHbI HAUTH K03 dun-
€HT KOpPPEJSLUU U YPAaBHEHHUE PETPECCUU.

X

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

2. Cnydaiinas BenmmunHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHy. CTaTHCTHYECKOE pacipe-
JieJieHre BEIOOPKH MPEACTaBICHO B TaOIuUIIe:

X; 9 10 11 13 14
n. 5 6 4 8 3

Haiitu ¢ HagexHoctbio 0,95 noBepUTENBHBIN UHTEPBAI AJISI OLIEHKH MaTEMaTUYECKOTO 0KH/1a-
HHUS ¥ C HAJEKHOCTHIO 0,97 — J1 OLIEHKH CPETHETr0 KBAAPAaTUYHOTO OTKJIOHECHHUSI.

BAPUAHT 5
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1. JIng 3amaHHOTO 3aKOHA pacHpe/eNeHus IBYMEpHOU CIy4aiiHOM BeMTUYMHBI HAUTH K03 duiiu-

€HT KOPPEJSILUU U YPAaBHEHHUE PETPECCUU.

X

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

2. Cnyuaiinas BenuuuHa X pacrpezesieHa o HopMalibHOMY 3aKOoHY. CTaTUCTHUYECKOE pacipe-
niefieHre BEIOOPKU MPEICTAaBICHO B TAOIHUIIE:

X. 6,1 6.5 6,6 7,0 7.4
n. 2 3 1 4 2

Haiitu ¢ nagexuocteio 0,95 noBepuTeNbHBIN HHTEPBAJ JJISI OLICHKH MAaTEMATUYECKOT0 OKUIAHUS U C
HaJeKHOCTbIO 0,97 — 1151 OLIEHKU CPETHETr0 KBaAPATUYHOI'O OTKIOHEHHUSI.
BAPUAHT 6
1. JInsg 3amaHHOTO 3aKOHA pacHpeeNieHHs IBYMEPHOU CIy4allHOW BeTMYMHBI HAUTH K03 duIn-
€HT KOPPEISIUU U YPAaBHEHHUE PETPECCUU.

2. Cnydaiinas BenmmunHa X pacrpesiesieHa 10 HOpMalbHOMY 3akoHy. CTaTHCTHYECKOe pacipe-
JieJieHre BEIOOPKH MPEACTaBICHO B TabIuULIe:

X

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

X:

5,8

6,0

6,2

6,3

6,8

Nn.

6

4

5

2

3

Haiitu ¢ Hagexxnocthio 0,95 noBepuTenbHbIA HHTEPBAI IS OLIEHKH MAaTEMAaTHYEeCKOTO 0KUJaHUS U C
HaJeKHOCTHIO 0,97 — 1151 OLIEHKU CPETHETO KBAIPATHYHOTO OTKJIOHEHHUSI.
BAPUAHT 7
1. Jlns 3amaHHOrO 3aKOHA pacnpezeseHus: IByMEpHOH Cily4aiiHON BETMYMHbBI HAUTH KO3PpuIu-
€HT KOppEeJSIUN U YpaBHEHUE PErpeccu.

X

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

2. Cnyuaiinas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKOHY. CTaTUCTHUYECKOE pacmpe-
JieJIeHUE BRIOOPKH TIPEACTABICHO B TaOIHIIE:

X: 12 16 19 21 25
n. 10 12 14 9 5

Haiitu ¢ Hagexuocteio 0,95 noBepuTenbHbIM HHTEPBA 1JIS OLIEHKH MAaTEMAaTHYECKOTO OKHIAHUS U C
HaJeKHOCTbIO 0,97 — 1151 OLIEHKHU CPEeIHETO KBAIPATUYHOTO OTKIOHEHHUSI.
BAPUAHT 8
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1. JIng 3amaHHOTO 3aKOHA pacHpeeNeHHs IBYMEpHOU CIy4aiiHOW BeTUYMHBI HAaUTH K03 duIiu-
€HT KOPPEJSILIMU U YPABHEHHUE PETPECCHH.

2. Cnyuaiinas BenuuuHa X pacrpezesieHa o HopMalibHOMY 3aKOoHY. CTaTUCTHUYECKOE pacipe-
JiefieHre BEIOOPKH MPECTABICHO B TaOIUIIE:

X

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

X;

14

15

20

21

24

n;

7

6

8

10

9

Haiitu ¢ nagexuocteio 0,95 noBepuTenbHbIM UHTEPBAJ JJIs1 OLIEHKM MAaTEMAaTUYECKOr0 OKUIAHUS U C
HaAeKHOCTbIO 0,97 — 1151 OLIEHKU CPEHET0 KBaAPAaTUIHOIO OTKIOHEHHUS.

BAPUAHT 9
1. Jlns 3aaHHOTO 3aKOHA pacrpeesieHus: IByMEpHOI Cy4ailHON BeTUYHUHBI HATH KO3 UIu-
€HT KOpPPEJSLUU U YPAaBHEHUE PETPECCUMU.

2. Cnyuaiinas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKOHY. CTaTUCTHUYECKOE pacmpe-
JielIieHUE BRIOOPKH MPEACTABICHO B TaOIHIIE:

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 ¢ HanexxnocTsio 0,95 noBepUTENbHBIN HUHTEPBAI U1 OLIEHKH MaTeMAaTUYECKOT0 0XKHUIaHUs U C
HaAe)KHOCTBIO 0,97 — U151 OLIEHKU CPEHETO KBaAPaTUIHOIO OTKIOHEHHUS.
BAPUAHT 10
1. JInsg 3a7aHHOTO 3aKOHA pacHpeeNeHusl IByMEpHON ciy4aiiHOW BeTU4HMHBI HAalTH K03 duiu-
€HT KOPPEISILIUYA U YPABHEHUE PETPECCUM.

Y

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

2. Cnydaiinas BenmuunHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOE pacipe-
JIeJIeHre BEIOOPKH MPEACTABICHO B Ta0JIHUIIE:

X, 0,4 0,5 0,9 1,2 1,4
n, 3 5 6 6 6

Haiitu ¢ HagexHoctbio 0,95 10BepUTENBHBIN UHTEPBAT AJI1 OLEHKH MaTeMaTHYECKOTO OKUJIaHUS U C
HaJIe)KHOCTHIO 0,97 — 1151 OLIEHKU CPEAHEro KBAIPATUYHOTO OTKIOHEHUS.
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BAPUAHT 11
1. Jlnst 3aaHHOTO 3aKOHA pacpeesICHHs IBYMEPHOU CIIy4ailHOW BETWYMHBI HAUTH KOY(PPUTIN-
€HT KOPPEISLIUU U YPABHEHUE PETPECCUMU.

2. Cnydaiinas BenumunHa X pacrpeziesieHa o HopMaabHOMY 3akoHy. CTaTHCTHYECKOE pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TabIuLIe:

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 ¢ HanexxHocTbio 0,95 1OBEpUTENBHBIN UHTEPBAJ )1 OLIECHKU MaTEMAaTUYECKOT0 0KMIaHUs U C

HaaCKXHOCTBIO 0,97 — JIA OHCHKH CPCAHCTO KBAAPATUIHOI'O OTKIIOHCHUS.

BAPUAHT 12

1. Jlns 3aaHHOTO 3aKOHA pacmpeesieHus: IByMEPHOH ClIy4ailHONW BENTUYHHbBI HAaUTH KO3 duiu-
€HT KOpPPEJSLUU U YPAaBHEHUE PETPECCUMU.

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

2. Cnyuaiinas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKOHY. CTaTUCTHUYECKOE pacipe-
JielIieHUE BRIOOPKH MPEACTABICHO B TaOIHIIE:

X 9 11 12 14 15
N 9 12 14 9 6

Haiitu ¢ HanexxnocTsio 0,95 10BEepUTENbHBIN HHTEPBAJ [JI OLIEHKH MaTeMaTUYECKOT0 0KHMJIaHUs U C
HaAe)KHOCTBIO 0,97 — U151 OLIEHKN CPEHETO KBaPaTUIHOIO OTKIOHEHHUS.

BAPUAHT 13
1. JInsg 3amaHHOTO 3aKOHA pacHpeeNeHus IByMepHO! ciay4aiiHOM BeTU4MHBI HalTH K03 duiu-
€HT KOpPPEJSLUU U YPAaBHEHUE PETPECCUU.

2. Cnydaiinas BenmuunHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOE pacipe-
JIeJIeHre BEIOOPKH MPECTABICHO B Ta0JIHIIE:

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 ,Z[OBGpHTCHLHLIﬁ HWHTCPBAJI IJI1 OHCHKH MATEMATUYCCKOTO OKHUIaHUA U C

HaJIe’)KHOCTHIO 0,97 — 1151 OLIEHKU CPEAHEro KBAIPATUYHOTO OTKJIOHEHUS.




BAPUAHT 14
1. Jlnst 3aaHHOTO 3aKOHA pacpeesICHHs IBYMEPHOU CIIy4ailHOW BeTWYMHBI HAUTH KOdDuIin-
€HT KOPPEISLIUU U YPABHEHUE PETPECCUMU.

2. Cnydaiinas BenmuunHa X pacrpezesieHa o HopMaabHOMY 3akoHy. CTaTHCTHYECKOe paciipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TabIuLIe:

X
y 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 ¢ HanexxHocTbio 0,95 1OBEpUTENBHBIN UHTEPBAJ )1 OLIECHKU MaTEMAaTUYECKOT0 0KMIaHUs U C

HagCXHOCTBIO 0,97 — JIA OHCHKH CPCAHCTO KBAAPATUIHOI'O OTKIIOHCHUS.

BAPUAHT 15

1. Jlns 3aaHHOTO 3aKOHA pacrpeesieHus: IByMEpHOI Cy4ailHON BeTUYHUHBI HATH KO3 UIu-
€HT KOpPPEJSLUU U YPAaBHEHUE PETPECCUMU.

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

2. Cnyuaiinas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKOHY. CTaTUCTHUYECKOE pacmpe-
JielIieHUE BRIOOPKH MPEACTABICHO B TaOIHIIE:

X; 15 17 20 21 25
n. 1 3 2 4 6

Haiitu ¢ HanexxHocTsio 0,95 n0BEpUTENBbHBIN UHTEPBAI U1 OLIEHKH MaTeMaTHYeCKOT0 OKUAAHUS U C
HaAe)KHOCTBIO 0,97 — U151 OLIEHKN CPEHETO KBaPaTUIHOIO OTKIOHEHHUS.

BAPUAHT 16
1. JInsg 3a7aHHOTO 3aKOHA pacHpeeNeHusl IByMEpHON ciy4aiiHOW BeTU4HMHBI HAalTH K03 duiu-
€HT KOpPPEJSLUU U YPAaBHEHUE PETPECCUU.

2. Cnydaiinas BenmuunHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOE pacipe-
JIeJIeHre BEIOOPKH MPEACTABICHO B Ta0JIHUIIE:

X

v 5 7 9
4 0,14 0,15 0,21
7 0,16 0,20 0,14

X;

20

22

23

25

26

n;

4

2

2

3

1

Haiitu ¢ HageKHOCTBIO 0,95 ,Z[OBepI/ITCJIBHHﬁ HUHTCPpBAJI IJIA OUCHKHA MATECMATHYCCKOT'O OKUIAaHHUA U C

HaJIe)KHOCTHIO 0,97 — 1151 OLIEHKU CPEAHEro KBAIPATUYHOTO OTKIOHEHUS.




BAPUAHT 17
1. Jlnst 3aaHHOTO 3aKOHA pacpeesICHHs IBYMEPHOU CIIy4ailHOW BeTWYMHBI HAUTH KOdDuIin-
€HT KOPPEISLIUU U YPABHEHUE PETPECCUMU.

2. Cnydaiinas BenumunHa X pacrpeziesieHa o HopMaabHOMY 3akoHy. CTaTHCTHYECKOE pacipe-
JieJIeHre BEIOOPKH MPEACTaBIECHO B TabIuLIe:

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

X.

16

18

21

24

25

n.

12

10

14

8

6

Haiitu ¢ HanexxHocTbio 0,95 1OBEpUTENBHBIN UHTEPBAJ )1 OLIECHKU MaTEMAaTUYECKOT0 0KMIaHUs U C
HaAeKHOCTBIO 0,97 — U1l OLIEHKU CPEJHETO KBaAPaTUYHOIO OTKJIOHEHHUS.

BAPUAHTIS
1. Jlns 3aaHHOTO 3aKOHA pacrpeesieHus: IByMEpHOI Cy4ailHON BeTUYHUHBI HATH KO3 UIu-
€HT KOpPPEJSLUU U YPaBHEHUE PETPECCUU.

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

2. Cnyuaiinas BenuuuHa X pacrpezenieHa o HopMaibHOMY 3aKOHY. CTaTUCTHUYECKOE pacipe-
JielIieHUE BRIOOPKH MPEACTABICHO B TaOIHIIE:

X. 18 25 29 36 40
n. 3 1 4 6 6

Haiitu ¢ HanexxnocTsio 0,95 10BEepUTENbHBIN HHTEPBAJ [JI OLIEHKH MaTeMaTUYECKOT0 0KHMJIaHUs U C
HaAe)KHOCTBIO 0,97 — U151 OLIEHKN CPEHETO KBaPaTUIHOIO OTKIOHEHHUS.

BAPUAHT 19
1. JInsg 3a1aHHOTO 3aKOHA pacHpeeNeHusl IByMEpHON cy4aiiHOW BeTUYMHbBI HAUTH KO3 pun-
€HT KOpPPEJSLUU U YPAaBHEHUE PETPECCUU.

2. Cnydaiinas BenmuunHa X pacrpeiesieHa 10 HOpMallbHOMY 3akoHY. CTaTHCTHYECKOE pacipe-
JIeJIeHre BEIOOPKH MPEACTABICHO B Ta0JIHUIIE:

X
Y 4 7 9
4 0,22 0,09 0,32
7 0,14 0,17 0,06

X;

12

15

18

19

23

n;

2

5

3

1

4

Haiitu ¢ HagexHoctbio 0,95 10BepUTENBHBIN UHTEPBAT AJI1 OLEHKH MaTeMaTHYECKOTO OKUJIaHUS U C
HaJIe)KHOCTHIO 0,97 — 1151 OLIEHKU CPEAHEro KBAIPATUYHOTO OTKIOHEHUS.
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BAPUAHT 20
1. Jlnst 3a1aHHOTO 3aKOHA paclpeesIieHUs] IBYMEPHOU CITy4aifHOM BETWYUHBI HAaTH KOdPuiiu-
€HT KOPPEISLIUU U YPABHEHUE PETPECCUMU.

X

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

2. Cnydaiinas BenumunHa X pacrpeziesieHa o HopMaabHOMY 3akoHy. CTaTHCTHYECKOE pacipe-
JieJieHre BbIOOPKH MPECTABICHO B Ta0IHIIE:

X.

44

46

47

50

52

n.

4

5

8

6

7

Haiitu ¢ HanexxHocTbio 0,95 1OBEpUTENBHBIN UHTEPBAJ )1 OLIECHKU MaTEMAaTUYECKOT0 0KMIaHUs U C
HaAeKHOCTHIO 0,97 — ISl OLIEHKU CPETHET0 KBAPaTUYHOTO OTKIOHEHHUS.
Kputepuu onleHKH NMHCHBMEHHOH KOHTPOJIBLHOW PadoThI (8 pamxax pybedchol ammecmayui)

Pecnamenmom BPC kagedpvl «Bvicuias u npuxkiadHas mamemamuxa» npeoycmompeno 25
bannos 3a evinonHenue pyoOedcHol KOHMpoabHOU pabomsl. Kasicooe 3adanue, 6xooswee 8 KOH-
MPONBLHYIO, OYEHUBACMCS Npenooasamenem ONpeoeleHHbIM KOoauyecmeom 0annos. Mmozoswiii 6ann
3a KOHMPOJLHYIO PAbOMY NOIYUAEMCsl CYMMUPOBAHUEM OANI08 3d 6CE 3A0AHUSL.

Kpurepuii oueHku 0JHOTO 3aJaHUA:

pyOexHasi KOHTpOJIbHAs paboTa OLIEHHWBAETCS MaKcUMaibHO B 25 OaminoB. Kaxnoe 3amanue, BXos-
1iee B KOHTPOJBHYIO, OLIEHUBAETCS MpEnoiaBaTeeM OMpeleIeHHbBIM KoundecTBoM Oanos. Mtoro-
BbIil 0al1 32 KOHTPOJIBHYIO pabOTy MOJydaeTcs CyMMHpOBaHHEM 0alioB 3a Bee 3ananus. [IpuBeaem
KPUTEPUIA OIICHKU OJTHOTO 3a/IaHuSs:

— o0Oy4aromuicst MpaBUIIbHO PEUIII 3a/1a4y; MPH 3TOM JIOTUYHO, TTOCIEA0BATEILHO U apTyMEHTHPO-
BaHHO HM3JIOXKHII PEIICHUE 3a/1a9l — MAaKCUMaIbHOE KOJIMYECTBO OAJLIOB;

— 00yYaronuiicsi B OCHOBHOM IPABWJIBHO PEIIII 33/1a4y, JOMYCTUB MIPH 3TOM HE3HAUYHTEIhHBIC He-
TOYHOCTHU U TorpentHocTH — 80% OT MaKCUMaIbHOTO KOJIMYECTBa 0aJlioB;

— 00yuaromuiicsi He TTOJIHOCTBIO pelni 3a7ady, Ho He MeHee 50%, TOMyCTUB MPU ITOM HEe Oojee
OJTHOM rpy6oit ook — 60% 0T MaKCHMAaTbHOTO KOJMYECTBA OAIIJIOB;

— oO0yuyaromuiics MpUBeENl HETOIHOE pelleHne 3a1a4n (crenenb noaHoTel — oT 30% mo 50%), nomy-
CTHB TPU 3TOM 3HAYUTENbHbIE HeAoUeThl — 40% OT MaKCHMAabHOTO KOJMYECTBA OAIJIOB;

— oOyuaromuiicst mpuBen He 6onee 30% pemieHus 3agauu, JOMYCTHB MPU STOM TpyOble OMIMOKU U
HegodeThl — 20% 0T MaKCUMAaJIbHOT'O KOJIMUECTBA OallIOB;

— oOyyJaronuiicss He MPUCTYIUI K PEIICHHIO 3a1a4 — 0 6aioB.

IK3AMEHAIIMOHHBIE BUJIETBI

BUJIET Ne 1
1. IlpocTpaHcTBO AnieMeHTapHbIX cOObITUM. [loHsATHE cityyaiiHOro coObITHs. OCHOBHBIE ONpPE/IEIICHHS.
2. B smuke 8 neraneii, 5 U3 KOTOPBIX - KauecTBEHHBIE U 3 - ¢ nedexroM. Haynauy uzsnexarot 4 ne-
Tanu. KakoBa BEpOATHOCTB TOTO, YTO 2 U3 HUX — KAYECTBEHHBIE?
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(0 mpu x<0,
X2
3. Cnyuaiinas BenmuunHa X naHa GpyHKumei pacnpenenenus: F (x)= I mpu 0<Xx<2,
1 opu Xx>2.

Haittu: mnotaocts BepostHocteii T (X) ; MaTemaTudeckoe oxunanue; TUCIEPCHIO; CPEIHEE KB

paTHYECKOE OTKIOHEHHUE.
3. Jlst 3a1aHHOTO 3aKOHA pacIipeiesieHus] ABYMEPHOM ClTydaifHON BENMYMHBI HAUTH KOAPPHIIH-

€HT KOPPEJSILUU U YPAaBHEHHUE PETPECCUU.

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

1. Kiaccuueckoe onpeneneHue BeposiTHOCTH. CBOICTBA BEPOSITHOCTEM.

2. Imerotcst 1Be YpHBI: B MIEPBOM — 6 KENTHIX U 4 CUHMX IIapa; BO BTOPOM — 8 HKENThIX U 2 CUHUX IIIa-
pa. 13 kaxx10ii ypHBI U3BIEKAIOT MO OAHOMY miapy. KakoBa BEpOsSTHOCTh TOT0, UTO U3BICUYCHHBIE I11a-
PBI pa3HBIX IBETOB?

0 mpu x<0,

X

pu O<X<\/§,

3.Cnyvaiinas BemmuuHa X naHa dyskmueii pacnpenenenns: F (X) =

1 npu XZ\/g.

Haiitu: nminoTHOCTh BepO}ITHOCTeﬁ f(X); MAaTCMaTHYCCKOC OXUIAAHHC, NUCIICPCUIO; CPCAHCC KBAl-

paTuyecKoe OTKIOHEHHE.
4. CnyyvaiiHas BennuMHa X pacmpesenieHa o HopMalbHOMY 3aKoHY. CTaTUCTHYECKOe pacnpeiene-
HUE BIOOPKH MPEACTABIEHO B TabIULIE:

3,6 3,7 3,8 4,4 4,2
3 5 2 1 4

X;

n.

Haiitn ToueunbIe OICHKHU CTATUCTUYCCKUX XAPAKTCPUCTUK U TOBCPUTCIILHBIC UHTCPBAJIbI AJId UX

OLICHKH C HaJeXHOCThIO 0,95.
BUJIET Ne 3

1. DneMeHTBl KOMOMHATOPUKH.

2. B nepBoM sinyke 7 Ka4eCTBEHHBIX U 3 JAEPEKTHBIX U3JIENHs; BO BTOPOM — 6 Ka4eCTBEHHBIX U 4
nedexTHbIX n3aenus. 13 nepBoro simka BO BTOPOH MepeKiIabIBalOT OJTHO U3JIENNeE, a 3aTeM U3 BTO-
pOro SIIKKA U3BIEKAIOT OJHO U3jenue. KakoBa BEpOATHOCTb TOr0, 4TO 3TO U3JENINE KAaUeCTBEHHOE?

3.Cryuaitnast Bemmunna X jgana QyHKIueit pacnpenencans (X) :

0 mpum x<0,
2

F(x)= :—9

1 1opu X2>7.

mpu 0<Xx<7,

Haittui: miotHoCTS BepositHocTeil f (X) ; Matematnueckoe oxunanne M (X ) ; TUCTICPCHTO
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D(X ) ; Cpe/THee KBaJIpaTHIECKOE OTKIOHCHUEe O (X) :

4. Cny4aiiHas BenuunHa X pacrpezesieHa 1o HopMalbHOMY 3aKoHY. CTaTUCTHUECKOE pacpeesie-
HUE BBIOOPKH IIPEJCTaBICHO B Tabiuuue. HailTu ToueuHble OLEHKN CTaTUCTUYECKUX XapaKTEPUCTUK U
JIOBEPUTENIbHBIE MHTEPBAJIbI 11l UX OLEHKH ¢ HajiexHOocThio 0,95.

X; 10 11 12 14
n; 4 5 3 2 1
BUJIETNo4

1. Teopembl CIOKEHHS U YMHOKEHUS BEPOSATHOCTEH. Y CIOBHASI BEPOSITHOCTh. 3aBUCUMBIE U HE3aBH-
CUMBIE COOBITHSI.

2. B xopo0e 6 kpacHbIX U 4 cuHUX KapaHzamia. Haygady wu3BiekaroT Tpu Kapanmama. Haiitu Bepo-
SITHOCTb TOT'O, YTO J[BAa UX HUX - KPACHBIE.

0 nmpu  X<0,
3.Ciyuaiinas Bemmunna X naHa gymkuumeii pacnpenenenus: F(X) = 4x3 npu 0<x<1,
1 mpu  X>1.

Haiitu: miotHOCTh BepostHocTel f (X); MaTeMaTnueckoe OXHIaHHE, TUCIICPCHIO; CPEeIHEe KBaJl-
paTuyecKoe OTKIOHEHHE.
4. Jlna 3a1aHHOTO 3aKOHA PacHpeeNieHHs IBYMEPHOU CIy4YallHOW BENUYMHBI HaWTH KOd(duimeHt
KOPPEISIIUK U YPABHEHUE PETPECCUU.

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

BUIET Ne §
1. ®opmyna nosHOM BeposiTHOCTH. Popmyna baiieca.
2. B nepBoM simuke 7 OenbIX M 5 4epHBIX IIapOB, BO BTOPOM suuke 12 6enblx U 3 4y€pHBIX LIapoB,
HUYEM KpoMe 1IBeTa He oTiuyarouuxcs. Haygauy 6epyT mo ogHOMY Hiapy M3 KaXKJIOTO SIIMKA.
KaxoBa BepOSITHOCTB TOTO, UTO 3TH LIapbl OAMHAKOBBIX IBETOB?

0 mpum x<-0,25;
3.Ciyuaiinas BenmmunHa naHa Gynkuuei pacnpenenenns: F(X)=<4X mpu —0,25<x<0;

1 nopu x>0.

Haiitu: miotHOCTh BepostHocTel f (X); MaTemaTnueckoe OXHIaHHE, TUCIIEPCHIO; CPEeIHEe KBaJ-

paTHYECKOE OTKIOHEHHUE.
4. Cnyuaiinas BenuunHa X pacrpejiesieHa 1Mo HopMajdbHOMY 3akoHY. CTaTHCTHYECKOE pacrpesere-
HUE BBIOOPKH MpeJICTaBleHO B Tabnuue. HailTu ToueuHble OLEHKH CTaTUCTUYECKUX XapaKTEPUCTUK
U JIOBEPUTENIbHbIE NHTEPBAJIBI ISl UX OLIEHKH ¢ HajiexkHOoCThIo 0,95.

X; 6,1 6,5 6,6 7,0 74
n. 2 3 1 4 2
BIJIET Ne 6

1. HezaBucumsie ucnbeitanus. Cxema bepnyuin.
2. U3 25 cTyneHToB rpymmsl 5 CTyASHTOB 3HAIOT BCE 25 BOMPOCOB NporpaMmbl. 10 CTy1€HTOB BbI-
yuuiu 1o 20 BonpocoB, 7 CTyA€HTOB - 110 15 Bompocos, Tpoe - no 10 Bonpocos. KakoBa BeposT-
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HOCTb TOTO, YTO CJIy4YailHO BBI3BaHHBIM CTYIE€HT OTBETUT Ha 3aJaHHBII Borpoc?
0 npu X <0,
3.Ciyuaiinas Bemmunna X naHa gymkmumeii pacnpenenenus: F(X) = 3x° npu 0<x<1,
1 opu  X>1.

Haiiti: muotHOCTS BeposTHOcTeit f (X) ; MaTemMaTnueckoe oxunanne M (X ) ; IUCIIEPCHUIO

D(X) ; CpeJIHEee KBaIpaTUYECKOE OTKIOHEHHE O (X) .

4. Cnydaiinas BenuurnHa X pacrpezesieHa o HopMaabHOMY 3aKOHY. CTaTUCTHUYECKOE pacipe/erne-
HUE BBIOOPKH MTPEICTABICHO B TA0JIUIIE:

Xi 5,8 6,0 6,2 6,3 6,8
n. 6 4 5 2 3

HaiiTu ToueuHble OLIEHKU CTaTUCTUYECKUX XapaKTEPUCTHUK U IOBEPUTEIbHBIE HHTEPBAJIBI I UX
OIIEHKH C HaaeKHOCTHIO 0,95.
BUJIET Ne 7
1. luckpetHble city4yailHble BEJIMUMHBI. 3aKOH paclpeiesIeHUs] TUCKPETHON CIIy4YallHON BETUYNHBL.
MareMaTtnueckoe 0)KMIaHUE U TUCIIEPCUS JUCKPETHOM CIIy4aiiHOW BEJIMYUHBI.
2. Cpenu 25 cTyI€HTOB Ipymibl, B KoTopoit 10 neByiek, pa3plrpblBatoT 6 OMIIETOB Ha CTYIEHYECKYIO
BecHy. HaliuTe BepOSITHOCTh TOTO, UTO Cpeu o0JiaaTeseit OMIeToB OKaKyTCs 3 IEBYIIKH.

0 mpu Xx<0,
X2
3. Ciyuaiinas penmuuaa X jana gynkuueii pacipenenenus: F(X) =3 E mpu 0<x<4,

1 nopu x>4.

L

Haiitu: minotHoCcTh BepostHocTed f(X); Maremarudeckoe OXHIaHUE, ITUCIIEPCUI0; CPeIHEe KBa/l-
paTUYeCcKoe OTKIOHEHHE.
4. Jlns 3aJaHHOTO 3aKOHA paclpeiesieHusl IByMEPHOH Cily4ailHON BETMYMHBI HAaUTH KOA(PPUIUEHT
KOPPEJSLUN U YPaBHEHHE PETPECCHH.

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

1. HenpepriBHbIE CilydaliHble BeNYMHBL. DYHKINA paclpeaeieHus, INIOTHOCTb BEPOSATHOCTH CIIy-
YallHOW BEJIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA. MaTeMaTHYECKOE OKUIAHUE U JUCIIEPCUS] HETTpe-
PBIBHOM CIIy4aiiHOW BEJIMYUHBI.

2. BeposATHOCTB TOTO, UTO CTYIEHT cacT Tepsbiil ak3amen, pasHa 0,4; sropoii — 0, 7; Tpernii —

0,5 Haiiti BeposTHOCTB TOTO, 4TO CTYEHTOM OY/IyT C/IaHBI TOJIBKO 1Ba 9K3aMeHa.
0 mpu x<0,
3.Cnyuaitnas BenmunHa X naHa dynkuueit pacnpenenenns: F(X)=<X mpu 0<x <1,
1 opu X>1.

Haiitu: nmoTHOCTh BEpOATHOCTEM F (X) ; MATEMATUYECKOE OKUANAHUE; TUCTIEPCUIO; CPETHEE KBA-

paTUYECKOE OTKJIOHEHHE.
4. Cnyuaiinas BenmuuuHa X pacripeziesieHa 1o HopMaabHOMY 3aKoHy. CTaTHCTHYECKOE pacIpesierne-
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HUE BBIOOPKH MPEICTABICHO B Ta0IHIIE:
X: 14 15 20 21 24

|
n. 7 6 8 10 9

Haiitu ToueuHbIe OLICHKN CTaTUCTUYECKUX XAPAKTEPUCTUK U IOBEPUTEIbHBIC UHTEPBAIIBI JIJISI UX
OIIEHKH C HaaeKHOCTHIO 0,95.

BUJIET Ne 9
1. CucTeMbl CITy9aifHBIX BEIMYHMH. 3aKOH PACIPEIEICHUS CUCTEMBI JIBYX CIIYYaHBIX BEJTUYHH; Ma-
TEeMAaTUYECKHUE OXKUJAHUs, JUCTIEPCUH U CPETHEKBAAPATUYHBIE OTKIOHEHUS.
2. Tlokymarens ¢ paBHBIMH BEPOSATHOCTSMH ITOCEIIACT TPU Mara3uHa. BeposTHOCTH TOro, 4TO OH
caenaet nmokynku B HUX paBHbl: 0,5; 0,3 u 0,1. [lokynaTenb MoceTusa OJUH U3 STUX MarasuHoB U
caenan nokynky. KakoBa BEpOSATHOCTb TOTO, YTO 3TO OBbLI NEPBBIM MarasuH?

0 mpm x<0,

3

3.Cnyvaiinas Bemmumaa X nana gynkumeii pacnpenenenus: F(X) =4 x° mpu 0<x <1,

1 opu x>1.

Haiitu: na0THOCTH BepOHTHOCTeﬁ f (X) s MATCMATHYCCKOC OKHUAAHUEC,; NUCIICPCUIO; CPCIAHEC KBAI-

paTuyecKoe OTKIOHEHHE.
4. CnyyaiiHas BemuMHa X pacnpezesieHa Mo HopMajlbHOMY 3akoHy. CTaTHCTHYECKOE paclpeierne-
HUE BbIOOPKHU IPEJICTABICHO B TAOIHILIE:

X 0,2 0,4 0,8 1,0 1,2
n. 6 4 2 5 3

HaiiTu ToYeuHble OLIEHKU CTAaTUCTUYECKUX XapaKTEPUCTHUK U IOBEPUTEIbHBIE HHTEPBAJIBI U1 UX

OLIEHKH C HaaeKHOCTBIO 0,95.
BUJIET Ne 10

1. HucnoBble XapaKTEPUCTUKU CUCTEMBI CIIyYaiHbIX BEJIMYMH: KOPPEIALUOHHBIA MOMEHT (KOBapua-
s ), K03 puumeHT Koppensuuu. 3aBUCUMbIE U HE3aBUCHMBIE CITy4aliHbIe BEIMYUHBI. Y PaBHEHUS
JIMHEWHOH PErpecCcui.
2. B rpynne 12 cryaenTtos, cpeau KoTopbix 4 otinuHuka. [lo criucky orodpanst 5 crynenton. Kako-
Ba BEPOATHOCTH TOTO, UTO 3 U3 HUX - OTIIMYHUKH?

0 mpu x<-0,2;
3.Cnyvaiinas BemmumHa X naHa QyHkmmeii pacnpenenerns : F(X) =<5X mpu —0,2<x<0;

1 opu Xx>0.

Haiitu: mioTHOCTh BeposiTHOCTel f (X) ; MaTeMaTnveckoe 0XKHIaHKUE; TUCIIEPCUIO; CPETHEE KBAJI-
paTUYECcKOe OTKIOHEHHE.
4. Jlns 3aJaHHOTO 3aKOHA paclpeiesieHusl IByMEPHOH Cilly4ailHON BETMYMHBI HAaUTH KOA(PPUIUEHT
KOPPEJSILIUU U YPaBHEHHE PETPECCHH.

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

1 I'enepanbpHas COBOKYIHOCTh U BbIOOpKa. Bapuanrta u yacrora BapuanTsl. Bapuanuonustit psa. ['u-
CTOrpaMMa U MOJUTOH YacTOT. DMIUpHUecKast PyHKIUS pacipeiesieHusl.
2. [IpousBeneH 3anm U3 ABYX OpYJIui O MUIIEHU. BepoATHOCTh nonafanus U3 NepBoro opyaus pa-
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Ha 0,8, n3 Broporo — 0,9. HaiiTu BEposITHOCTh IOpa’KEHUS LIENH.

0 mpu x<0,

X2

3.Cnyvaiinas Bemmuusaa X naHa gyskmmeii pacnpenenenus: F(X) =< — mnpu 0<x<6,

36
1 nopu XxX>6.

\

Haiiti: minoTHOCTH BepOﬂTHOCTeﬁ f (X) » MAaTEMATHUYCCKOC OKHUAaHUEC, TUCIIEPCHUIO, CPCAHEC KBA/I-

paTHYECKOE OTKIOHEHHUE.
4. Cnydaiinas BenuunHa X pacrpezesieHa o HopMaibHOMY 3aKoHY. CTaTUCTHUYECKOE pacipe/erie-
HUE BBIOOPKU MPEICTABICHO B Ta0IHIIE:

X: 10 11 12 14 16

1
n. 7 5 4 6 8

Haiitu ToueuHbIe OLIEHKN CTaTUCTUYECKUX XAPAKTEPUCTUK U IOBEPUTEIBHBIC UHTEPBAIIBI JIJISl UX
OIIEHKH C HaaeKHOCTHIO 0,95.

BUJIETNe12
1. CratucTudeckue OUEHKU: TOUYEYHbIE U HUHTEPBaJIbHbIE. CMEIIEHHBIE U HECMEILLEHHBIE OLICHKU.
2. B rpynne cioprcmeHoB 20 JIBDKHUKOB, 6 BEJIIOCUTIEAUCTOB U 4 OeryHa. BeposTHOCTh BBINIOJIHUTH
CIIOPTUBHBIN pa3psan TakoBa: Juid JbDKHUKOB — 0,9; st Benocuneaucta — 0,8 u ns 6eryna — 0,6.
Haiigute BepoSITHOCTh TOTO, YTO BHIOPAHHBIN Haylauy CIIOPTCMEH BBIIIOJHUII CIIOPTUBHBIHN pa3psl.

(0 mpm x<0,

2
X
3.Cnyvaiinas Bemmumaa X nana QyHknmeii pacnpenenenus: F(X) = r mpu  0< x<3,

1 nopu x>3.

"

Haifti: miuotHOCTS BeposiTHocTeit f (X) ; MaTemMaTnueckoe oxunanne M (X ) ; TUCTIEPCHUIO

D(X) ; CpeIIHee KBaIpaTUYECKOe OTKIIOHEHHE O (X) :

4. CnyyaiiHas BennuMHa X pacnpezesieHa o HopMallbHOMY 3akoHy. CTaTHCTHYECKOE paclpeierne-
HUE BBIOOPKHU IpeACTaBieHO B Ta0nuie. HaliT ToueyHble OLIEHKH CTaTUCTUYECKUX XapaKTepH-
CTHK Y JIOBEPUTEIIbHBIE MHTEPBAJIBI I UX OLEHKHU ¢ HaexkHOCThIO 0,95.

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

1. ToueuHble OLIEHKU: BBIOOPOYHBIE CPEHSS U IUCIIEPCHS.
2. B smuke 12 u3aenuii, cpean KOTOPbIX 9 - KauecTBEHHBIE U 3 - cO CKPBITHIM iedexkToM. Haymnauy
u3BJIeKaoT 3 uznenus. KakoBa BEpOATHOCTh TOTO, UTO 2 U3JENHS U3 HUX - KAUeCTBECHHBIE?

0 mpu Xx<0,
3.Cnyuaitias BenmunHa X naHa gynkuueit pacnpenenenns: F(X)=42X mpu 0<x<0,5;
1 1opu x>0,5.
HaiiTu: mnotHocts BepositHoctH T (X) ; MaTemarnueckoe oxunarne M (X ) ; TUCTIEPCHIO

D(X); cpennee kpaparnaeckoe orknonenne (X ).

4. Jlns 3aJlaHHOTO 3aKOHA paclpeiesieHusl IByMEPHOH Cily4ailHON BETMYMHBI HAaUTH KOA(PUIUEHT
KOPPEJALUN U YPaBHEHHUE PETPECCUH.
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X
v 2 3 5
5 0,06 0,18 0,24
6 0,12 0,13 0,27
BUJIET Ne 14

1. InTepBanbHble onieHKu: JloBepuTenbHbIil nHTEpBal. IHTEpBaNbHBIC OIICHKH TapaMeTPOB HOP-
MaJIbHOTO pacipeaeIeHus: MAaTeMaTHYECKOTO OXKUIAHHUS U TUCIICPCHH.

2. BeposiTHOCTB NONIajaHKs B MUILIEHB IIEPBBIM cTpenkoM paBHa 0,6, a BTopbiM — 0,7. Ctpenku cre-
JIaJi 110 OJJTHOMY BBICTpeny. KakoBa BEpOSITHOCTH TOTO, YTO B MHUIICHB ITOMAET TOJIHKO OJIUH U3
HUX?

0 mpu x<O0,
X2

3.Cnyvaiinas Bemmumaa X 1ana GyHkumeii pacnpenenenus: F(X) = g mpu 0<x<35,

1 opu X=5.

"

Haiitu: na0THOCTH BepOHTHOCTeﬁ f (X) s MATCMAaTHUYCCKOC OKHUAAHUEC,; NUCIICPCUIO; CPCIAHEC KBAI-

PATHYCCKOC OTKIIOHCHHUC.

4, CnyqaﬁHaﬂ BenuynHa X pacnpeaciieHa 110 HOpMaJIbHOMY 3aKOHY. CraTtucTudeckoe pacipeaciic-
HUC BI)I60pKI/I MMpEaACTaBJIICHO B Ta6n1/1ue. Haiitu To9euyHbBIC OIIEHKN CTAaTUCTHYSCKHUX XapaKTCPHUCTUK
U JOBCPUTCIIbHBIC HHTCPBAJIBI I UX OLICHKH C HAACKHOCTBIO 0,95

i 12,2 12,4 12,5 12,7 13,0
n, 4 8 3 2 8
BUWJIET Ne 15
1. JIuneitnas perpeccus. OmnpenenaceHue napaMmeTpoB ypaBHEHHI perpeccu METO10M HAMMEHbBIIINUX

KBaJIPaTOB.

2. TeneBU30pHI BHITYCKAIOTCS TPEMs 3aBOJIaMH B KOTMYECTBEHHOM OTHOIIEHUU 1:2:3, mpuuem Bepo-
STHOCTU Opaxa JIsi 9TUX 3aBOJIOB COOTBETCTBEHHO paBHBI 3%, 2% u 1%. Haynauy kyrnineHHbIH Tene-
BHU30p OKazaycs OpakoBaHHBIM. KakoBa BEpOSTHOCTH TOTO, YTO 3TOT TENIEBU30P BBIMYIIEH TPETHUM
3aBoJoM?

0 mpu Xx<0,

3.Cryvaiinas BemmumHa X naHa QyHKImel pacnpenenenns : F(X) = G mpu 0<x<1,
1 opu x>1.

Haiitu: minoTHOCTB BepositHOCcTel f (X) ; MaTemMaTndeckoe 0XKUIaHHE; TUCTIEPCUIO; CPETHEE KBAJI-
paTHYecKoe OTKIOHEHHUE.
4. CnyyvaiiHas BenuMHa X pacnpezesieHa o HopMallbHOMY 3akoHy. CTaTHCTHYECKOe pacrpesiene-
HUE BBIOOPKHU IPEACTABICHO B TAOIHIIE:

X; 15 17 20 21 25

n. 1 3 2 4 6

Haiitu ToueuHble OLIEHKH CTaTUCTUYECKUX XAPAKTEPUCTUK U JOBEPUTEIbHbBIE HHTEPBAJIbI IS UX
OIIEHKH C HaaeKHOCThIO 0,95.
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Kpurtepun ouneHKH (8 pamkax npomesicymounol ammecmayui)

Peznamenmom BPC kagedpwl «Bvicuias u npukiaonas Mamemamuxay omeem cmyoeHma Ha
9K3aMeHe OYeHUsaemcs no 5-0auibHOU wKae.

KpnTepnifl OIICHKH O0TB€TA HA JK3aMCHE:

— 5 0a/1710B MOJIYYaeT CTYAEHT, IPOJEMOHCTPUPOBABLINY MOJIHOE BIaJCHUE 3HAHUSMHU B COOTBET-
CTBUU C TpeOOBaHUAMH y4eOHOM MporpamMmsbl, T.. PEIIMBIIUI Bce 3aaHus 0e3 OMIMOOK B JIOTHYe-
CKUX PAcCY>KICHHUSIX U B 000OCHOBAHUU PELICHUS;

— 4 0a/171a MIOJTyYaeT CTyACHT, KOTOPBIN MPH MOJHOM BJIa/ICHUU 3HAHUSMU B COOTBETCTBUHU C TPeOO-
BaHUSAMHU Y4eOHOM MporpamMmbl JOMYCTHII OTAEIbHbIE HECYIIECTBEHHbIE OMUOKH JTUOO MPUBEICHHBIC
UM peIIeHUs] HeJAOCTaTOYHO 00OCHOBAHBI;

— 3 0anu1a nosy4aer CTyAEHT IIPU HENOJHOM U3JI0KEHUH IOJIyYEHHBIX 3HAHUH, TOMYCTUBLINM IIpU
3TOM OT/EJIbHBIE CYIIECTBECHHBIEC OITNOKH;

— 2 0a/jn1a moiy4yaeT CTYICHT Ipu OeCCHCTEMHOM H3JI0KEHHWH MaTepuaia, JOMYyCKAIOUMiA cymie-
CTBEHHbBIE OIIUOKHU, KOTOPbIE MOTYT IPEMATCTBOBATh YCBOCHHIO JaibHElIIel yueOHONH nHbOopMaIuu.
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