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ITACIIOPT

®OHJIA OLIEHOYHBIX CPEJCTB I10 YYEBHOU JUCLUATIIMHE
MATEMATHUKA

Konrponupyemsie pas-
JeTIbl
(TeMbl) AUCIUIIINHBI

Ne
n/n

Ko xonTponupyemon

KOMITIETEHIINH (WU €€ 4acTH)

HaumenoBanue
OLIEHOYHOI'O CPEJCTBA

KonTposibhas padbora

1. | Jluneiinas anrebpa OIIK-1
DK3aMeH
DNIeMEHTHI BEKTOPHOM KoumokBuym
2. OIlK-1
anreopsl DK3aMeH
AHanuTndeckas Komnoksuym
3. OIlK-1
TEOMETPHUSI DK3aMeH
4. | Teopus npenesnos OIIK-1 KonTponsnas padora
HuddepenunanbHoe uc-
5 yucieHue QyHKIUNA O OIIK-1 KonrponkHas padora
' o YHKI DK3aMeH
HOU TIepeMEHHOI
nddepeHnuanibHOE Uc-
Hugdepert . Komnoksuym
6. | gncrmenue QyHKIMIA He- OIIK-1
KonTponbnas pabora
CKOJIBKHX TIEPEMEHHBIX
NuTerpanbHoe KounTponbnas pabora
7. OIIK-1
VCUYUCIICHUE DK3aMeH
KoanokBuym
nhdepenmanbupIe
8. Jindgepen OIIK-1 KontponbHas padota
ypaBHEHUs
DK3aMeH
OCHOBBI TEOPHUH BEPOSIT- KomnmokBuym
9. | HOCTEH M MaTeMaTH4e- OIIK-1 KonrposbHas padota
CKOM CTaTUCTUKHU DK3ameH
[MEPEYEHb OHEHOYHBIX CPEACTB
HaumeHoBaHue IIpencraBiienne
Ne Kparkas xapakrepucTuka
OII€HOYHOI0 OIIEHOYHOI0 CpeACcTBa
n/n OLEHOYHOI'0 CPeACTBA
cpeacTBa B QoHIe
CpenctBo KOHTPOJISl YyCBOEHUSI yueOHOTO MaTepu- B
OTIPOCHI
ala TeMBbl, pa3jeia WM pa3esioB AUCUUIUIMHEI, P
1 | Konnoksuym 10 TeMaM/paszziesam
OpraHM30BaHHOE Kak y4eOHOE 3aHSTHE B BUJE CO-
JUCITUTUIAHBI
OecenoBaHMS MpeMoaBaTeis ¢ 00yJaoIuMUCs
CpencTBo NpoBEpKH YMEHUN IPUMEHSITh
Kommiekr
) Konmponshas MOJTy4eHHbIC 3HAHUS U1 pEelIeHus 3a/1a4 KOHTPOJIbHBIX
paboma OTIPEICIEHHOTO TUIIA TI0 TEME TN 3ajlaHnun
. M0 BapUaHTaM
pazneny yueOHOU JUCIUTUTHHEI.
. . . | KoMmekr sx3ameHa-
CpencTBo MpoBEpKU 3HAHUM, YMEHUN, BIaICHUM,
[IMOHHBIX OUJIETOB
3 | Dx3zamen MPUOOPETEHHBIX OOYYAIOMIMMCSI B TEUCHHE Ce-
MecTpa.




NEPBBIA CEMECTP
BOITPOCHI )19 KOJUIOKBUYMA (TEKYILLWUI KOHTPOJIb)

Pa3nen: «JIuneiinas anredpa, 31eMEHThl BEKTOPHOI'O aHAJIN3a, aHATUTUYECKAs TEOMETPUS»

1.

N

10.

11.

12.

Omnpenenurenu 2-ro ¥ 3-ro NOPSAKOB. Anredpandeckue JTONOJTHEHUS U MUHOPBI.

[onsitue 06 onpexnenuresne n-ro nopsiaka. OCHOBHBIE CBOMCTBA OTpEACIHUTENCH; UX IPUMeE-
HEHHE K BBIYHCIICHUIO OIIPEAEIUTENEHN n-T0 MOPSIKA.

Cucremsl nuHelHbIX ypaBHeHuil. [Ipasuno Kpamepa. OgHopoanas cucrema.

Martpuupsl. JlelictBus Haa marpuuamu. OOpaTHas marpuua. MaTpUuHbIM CcrOcO0 peleHus
CUCTEM JIMHEHHBIX YPaBHEHUM.

Pemrenne cucrem JmHENHHBIX ypaBHEHUN MeToIoM ["aycca. VccnenoBanue cucreM JIMHEMHBIX
YPaBHEHUM.

JlexapTOBBI IIPSIMOYTOJIBHBIE CUCTEMBI KOOPJAMHAT Ha IUIOCKOCTH M B mpocTpaHcTse. [lossip-
Has cucTeMa KOOpAUHaT.

Bexkropsl. JIunenHble onepanuu Haj BekTopaMmu. JImHENHO He3aBUCHMMBIE BEKTOpPHL. basnc,
paznoxxenue no 6asucy. Ilpoexunn Bektopa Ha ocu koopauHat. Koopaunats! Bektopa. [Jnu-
Ha BEKTOPAa M HAIIPABJSAOIINE KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

CkalsipHO€ MPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA. YTOJ MEXAY BEKTOpPaMH. Y CIIOBHE IEP-
MEHIMKYJISIPHOCTH JIBYX BEKTOPOB. MEeXaHWYECKNU CMBICIT CKAJISIPHOTO MPOU3BEACHUS.
BekTopHoe u cMelmaHHOe pOonu3BeeHUsI BEKTOPOB. OCHOBHBIE CBOMCTBA U BBIYUCIICHUE Ye-
pe3 onpenenutend. KoMrmmaHapHOCTh TpEX BEKTOpOB. I'eoMmeTrprnueckne NpHIIOKEHUS BEK-
TOPHOTO ¥ CMEUIaHHOTO ITPOU3BEICHUMN.

[lonsitue 00 ypaBHEHHUU MOBEPXHOCTU B MPOCTPAHCTBE M YPAaBHEHUH JIMHUU HA IIOCKOCTH.
[Ipsimas Ha mmockoctu. Pa3nmuyHble BUABI YpaBHEHUN MPSAMOM Ha IMJIOCKOCTH. YTOJ MEXIY
HIPSMBIMA. Y CIIOBUS IEPIEHIUKYISIPHOCTH M NTapAJUIEIbHOCTH MpsAMBIX. PaccTosiHMe OT TOU-
KM 70 MPSIMOHA.

KanoHMueckne ypaBHEHMsI KPUBBIX BTOPOTO MOPSAIKA: OKPYKHOCTH, 3JUIMIICA, THUIEPOOIBI,
mapadoJIbI.

VYpaBHEHMS IUIOCKOCTH M NIPAMOM B IPOCTPAHCTBE. YTOJ MEXKIY NPAMBIMHU. YTOJ MEXKIY
IIPSIMOM U IUIOCKOCTBI0. TouKa nepecedeHus npssMOn U IIOCKOCTH.

IToBepxHocTu Broporo nopsaka. Kanonuueckue GpopmMbl ypaBHEHHH 1MOBEPXHOCTEH BTOPOTo
HOPSIKA.

Paznen: «IIpenen u HenpepbIBHOCTD ()YHKIIHID)

1.

o

[Ipenen ¢ynkuuu B Touke. [Ipenen pynkunn Ha 6eckoneyHOCTU. OTHOCTOPOHHUE TPEIEIbI.
Orpann4eHHOCTh PYHKIIMU, UMEIOUIHM MTpeien.

beckoneuno Oounbinas 1 O6eckoHEUHO Manasg (PYHKUMU U CBA3b MEXIy HUMHU. PaznmoxxkeHue
(GyHKIMH, UMEIOIIeH Tpe/iell, Ha MOCTOSHHYIO U OECKOHEYHYIO MaIIyIo.

0 o0
OcHOBHBIE TEOpEMBI O TIpezieax. PacKpbITHEe HEOTPEACICHHOCTEH {6 u | — | IlepBorii 3a-
o0

MeYaTeabHbIN ITpesen.

Uucnosele nocnenosarenpHocTu. llpenen nocnenoarensHocTH. CylllecTBOBaHUE Mpelelia
MOHOTOHHOH OrpaHMYEHHOH mocieaoBaTeNbHOCTH. Yncno e. HaTypanbHble morapugmel.
CpaBHeHuEe OECKOHEYHO MajbIX. JKBHMBAJEHTHbIE OECKOHEUHO Malible. 3aMeHa OECKOHEYHO
MaJIbIX SKBUBAJIEHTHBIMH ITPH BBIYMCIEHUH TIPEJIENOB.

HenpepsiBHOCTH QyHKIMM B Touke. TOUKM pa3ppiBa (YHKIUU U UX KIIACCU(PUKAIIHSL.
HenpepoiBHOCTh hyHKIIMK Ha oTpe3ke. CBOMCTBAa HENMPEPHIBHBIX Ha OTpe3Ke (PyHKIMIA: orpa-
HUYEHHOCTh, CYLIECTBOBAHME HaMOOJBIIETO W HAWMEHBIIEro 3HAYEHUi, CYIIeCTBOBaHHE
IIPOMEXKYTOYHBIX 3HAUEHUI.



Paznen: «uddepenunansaoe ucurcienne GyHKIUNA OTHON TIEPEMEHHO

1. [IpousBoaHast GpyHKIMKU OJHOU MEPEMEHHOMN; €€ reOMeTPUYECKUA M MEXaHWYECKHH CMBICII.
HuddepenunpyemMocTs GyHKIUH.

2. OcnoBuble npaBuia audepenupoBanus. [IponsBoanas cnoxxuort ¢pyHkiun. [TponsBo qabie
OCHOBHBIX AJIEMEHTapHbBIX (QyHKUUH. Jlorapupmudeckoe muddepeHrpoBanme.

3. Obparnas ¢ynkuus. HenpepeiBHOCTE U muddepennupyeMocts oopatHoit pynkuuu. [Ipons-
BOJHBIE 0OPATHBIX TPUTOHOMETPHUECKUX (GyHKIUN. Tabmuia mpon3BoJHbIX.

4. HuddepeHunpoBanne HEIBHBIX U TTApAMETPHUUECKH 33JaHHBIX (DYHKITHIA.

S. Huddepennunan pyHKuuu U ero reoMmerpudeckuid cMbici. CBs3b ¢ mpousBoaHOM. [dudde-

peHnuan cinoxuoi Gpynkunu. MaBapuantHocts popmbl auddepenimana 1-ro mopsaka.
[IpounsBoansie u nuddepeHransl BRcIuX mopsakoB. @opmyna Jleiioauma.

Teopembr @epma, Pois, Jlarpanka u Ko o nuddepeHupyemMbix GyHKIMSIX.
[IpaBuito JlonmuTans packpbITHs HEONIPEAEIEHHOCTEM.

HccnenoBanue QpyHKIMU C MOMOIIBIO MEPBOM MPOU3BOIHON: HEOOXOAMMBIE U JOCTATOUHBIE
YCIIOBHSL BO3pacTaHMsi U yObIBaHMSI (YHKLUMHU; SKCTpEMyMbl (GYHKLIMH; HauOoJblIee U
HauMeHblIee 3HaueHus1 QyHKIIMHU Ha OTPE3Ke.

10.  HccnenmoBanue (pyHKIMU C TOMOIIBIO BTOPOH MPOU3BOAHOM: IKCTPEMyMBI ()YHKIIUHU; BBIITYK-
JIOCTh, BOTHYTOCTh U TOUKH neperuda rpaduka QyHKIUM.
11. AcuMnToThl KpuBbIX. O0IIas cxeMa uccieoBanus (PYHKIMH U TIOCTPOCHHS rpaduka.

©oo~N

Paznen: «@yHKIMM HECKOJIBKHUX MEPEMEHHBIX)

1. OYHKIIMU HECKOJBKUX mepeMeHHbIX. OOmacth omnpenenenus. [Ipeaen W HempepbIBHOCTH
(O YHKIIUM HECKOJIBKUX TIEPEMEHHBIX.

Yactueie npousBojanbie. [lonublii muddepeHnnan u ero UCMnoib30BaHUE B MPHUOIMKEHHBIX
BbIuMCeHUsAX. KacaTenbHas MII0CKOCTh U HOPMaJIb K IOBEPXHOCTH.

YacTHbIe MPOU3BOIHBIC | MTOTHBIC MU depeHnnansl Beicmux nopsakos. @opmyna Teitnopa.
HesBubie ¢pynkium u ux nuddepeHnrupoBanme.

CkansipHoe nose. [IpounsBoanas mo HanpaBlieHUIO. [ paiveHT.

DKCcTpeMyM (YHKIMH HECKOJIbKUX TepeMeHHbIX. HeoOxommble 1 TOCTaTOUHbIE YCIOBUS CYILIECTBO-
BaHus 9KcTpeMymMa. HanborbIiee v HanMeHsliee 3HaueHusl (PyHKIUH B 3aMKHYTOM 00J1acTH.
VYcnoBHblil 3kcTpeMyM. MeTo1 MHOKUTENEH JIanrpaHxka.

8. MeTo1 HaUMEHbBIINUX KBAAPATOB JJIs1 00paOOTKH SKCIIEPUMEHTABHBIX JAHHBIX.

N
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Kputepuu oueHnku (6 pavxax mexkywer ammecmayuil)

Peznamenmom BPC kagedpwvl «Bovicwian u npukiaouas mamemamuxay npedycmompeno 10
bannos 3a mexywyio ammecmayuro. Kpumepuu oyenxu pazpabomansi, ucxoos u3 paszoeienus oan-
7108 5 06annos 3a 0c80eHUe MeopemuyecKux 60npocos OUCYUNIUnsl, 5 6a1108 — 3a GbINOIHEHUe 00-
MAUHUX 3A0AHUIL.

Kpurepnu onieHKH 0TBETOB HA TeOPEeTHYECKHE BOMPOCHI:

— 5 0aJJI0B BBICTABIISIETCS CTYJCHTY, €CIIM OH M3JIOKUII COJIepKaHie BOlpoca B 00beMe, IpeayCcMOT-
PEHHOM IIPOTPaMMOM, TIPYA ITOM H3JIOKUII MaTepUall FPAMOTHBIM A3bIKOM, TOYHO HUCIIOJIb3Ysl MaTeMa-
TUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, B ONIPENEICHHOMN JIOTUUECKOH MOCIIEI0BATENIBHOCTH;

— 4 0aJu1a BBICTABIIIOTCS CTYAEHTY, €CIIU IIPH I0OCTaTOYHO TIOJHOM M I'PaMOTHOM OCBELIEHUH BOIPOCa
OH JIONTYCTHJI HEOOJIbIINE HETOYHOCTH, HE HCKAXKAIOIINE MaTEMAaTHUECKOTO COJIepKaHuUs OTBETA,

— 3 GaJs11a BBICTABIISAIOTCS CTYAEHTY NP HEMOJIHOM PACKPBITHH COAEP)KaHUs BoIpoca (CoJepKaHue
BOIPOCA M3JI0KEHO (PparMEeHTapHO, HE BCETJa IMOCJeI0BaTeIbHO), HO MOKa3aHO oOllee MOHUMaHHUe
BOINPOCA; JOMYIIEHBI OINOKH MPHU UCHOIB30BAHUN MaTEMaTUYECKON TEPMHHOJIOTUY;

— 2 0aju1a TOJy4YaeT CTYJEHT, NMPOJEMOHCTPUPOBABIIMKA OOpPHIBOYHbIE 3HAHUS M JOMYCTUBIIUH
OLIMOKHU B OTIpeIeIEHUH MOHATUN U TP UCTIOIb30BAHUN MaTeMaTHUECKOW TEPMUHOJIOTHH;

— 1 6aJ1 oy4aeT CTyAEHT, IPOAEMOHCTPUPOBaBIINi 3HaHue MeHee 10% MaTtepuana, BBIHECEHHO-
IO Ha KOJJIOKBUYM.



KOMILIEKT 3AJAHUIM IJ11 KOHTPOJIbHOM PABOTHI (PYBEXKXHBIA KOHTPO.Ib)

IHEPBASA ATTECTALUA
Bapuanr 1
o 2 3\ (4 -2 7
. Haiitu npousBenenue Marpuii: . .
-5 -4)\5 6 -2

2% + Xy + 3% =3,

2. Peumts cuctemy ypaBHenuii MeTosiom Kpamepa u meromom aycea: 1 X + X, + X3 =4,

2% — 3%, + X3 =1.
3. Haittu Erlll) )51 &rlxtl) , €CIU: 5={O; 3; -1}, BJ: {-1;2; 1}.
Bapuanr 2
. 2 -10 L3
1.HaiitTn npown3BeIcHHE MATPULL: 13 =21.
-4 3 5 9 1

2% — 4%, + 3%, =1,

2. Pemnrts cucreMy ypaBHeHni MetonoM Kpamepa u metonom Iaycca: 4 X —2X, +4%; =3,

3X — X, +5X%; = 2.
3. Haittn 56 154 erlxtl) , ECIIU: éjz{l; -3; 2}, 6}: {-1;0; 2}.
Bapuant 3
2
) 1 -1 2 3)(3 6
1. HaliTn npou3BeieHHE MATPUIL: (5 01 8) 5 _1]
-1

X, + 2%, + X3 =8,
2. Peumnts cuctemy ypaBHenuit Metozom Kpamepa u metogom aycca: 2% — X, + X3 = 3,

2% +3X, — X3 =5.
3. Haittu c’[lb u 5>< b, ecan: 52{4; 1; -2}, E)J: {-1;0; 2}.
Bapuanr 4
i (-2 3 (5 2
. Haiiti mpousBeaeHne MaTpUIIL: 5 _gl'la _7]

2%, + X, +3X3 =9,
2. Peuts cuctemy ypasaenuit merogom Kpamepa n metoom aycca: 48X, 4+ 3X, +5X; =—13,
reor P
3. Haitru ab 1 axb, ecam: 52{—3; 5,1}, b={2;1;-2}.
Bapuanr 5
3 -2 0)(5 -7
1. Haiitu mpouseenenne matpun: |1 6 —11[-|1 3

2 4 2)\2 -4



2%, + X, +3X3 =3,
2. Pemnts cructeMy ypaBaeHuit Merogom Kpamepa u metomom Laycca: < 3X; + 2X, +4X3 =7,
Lo P
3. Haittu ab u axb, ecm: 8=42;3; -1}, b={4;-2;1}.

Bapuanr 6

1. Hai 7 s[04
. Haiitu npousBeneHne MaTpuu: . X 51 3 4

3%, + 4%, —3X; =4,

2. PemuTh crucTeMy ypaBHeHHit MeTojoM Kpamepa i metoniom [aycca: < 2% — X, + X3 =2,

X + X, — 2%, =0.
rero g P
3. Haittu ab u axb, ecm: &={1;3; -5}, b={3;1;1}.
Bapuaur 7
1 5 2 2 1 O
1. Haiitu mpou3sBeieHHe MaTPUIL: 2 0 3| 3 -1 -2/
-3 11 4 5 -3
2% — Xy + X =4,
2. Pemnth cucteMy ypasHenuit MmetogoM Kpamepa n Metozom aycea: 43X, + 2X, + 2X; =1,
X, — 2%, + X5 =2.
rero g P
3. Haittu @b m axb, ecim: &={3;-4;2}, b={3;5;-1}.
Bapuanr 8
2 1
y 1 -1 1
1. Haiitu npoussenenue Matpui: | 3 —3 |- .
E o 2 4 3

3X; + X, +5%3 =0,
2. Pents cucremy ypasHenuii MetogoM Kpamepa n Metogom Faycca: < 2%, 4+ 3X, +3X; =3,
e r g P
3. Haitru ab 1 axb, ecan: 5}2{—1; 2,2}, b={2;-2;3}.

Bapuanr 9
1 -3
y -5 1
1. Haiitu mpoussenenne Matpun: |2 2 |- 0 4/
3 1

X, —3X, + X3 =—9,
2. Pemnts cucteMy ypaBHenuit MetogoM Kpamepa n merogom aycea: 14X + 2X, — X3 =—8,

2% —3x, +3X; =—12.
3. Haiitu 56 )54 £IXE) €CIIH: 52{3; 3; -3}, k})J: {-2;1;1}.



Bapuant 10

1. Haiftu npousBeicHHE MaTPULI: (_?— gj (? g :i gj

2. Pemnts cructeMy ypasHeHuit MerogoM Kpamepa u Metogom aycea: 43X, + 4X, —2X; =11,

3. Haittu 56 u gxltl), eCITu: 5:{—2; 1; 1}, k})Jz {3; 0; -4}.
Bapuanr 11
-2 1 1) (2 3

1. Haiitu npoussenenue matpui; | 0O 2 0|14 -1].
3 -1 20 5

2. Pemuts cuctemy ypasaenuit Merogom Kpamepa u metoiom laycea: ¢ X, — x, — 3X3 =13,

3. Haiimn ab 11 & xb, ecmn: ¥_{6:3-2}, b={4:1 1}
Bapuanr 12

1 5 4\ (-3
1. Haiitu npoussefenne MaTpuil: | 3 2 =11 4

0o -2 1 5

X, — 2X, —3X, =4,
2. Pents cuctemy ypasaenuit merogom Kpamepa u metoom laycea: {4X, + X, + 2X, =13,
2X, 45X, + X; =—1.

rl r 1 P
3. Haiitu ab 1 axb, eciu: 52{4; -1;3}, b={5;0;-2}.

Bapuanr 13
-3 -2 4 1
1. Haittu nponssenenue matpury, A-Bu B-A,ecru A=| 4 |,B=| 0 2 0].
5 6 -1 1
X, + X, + X3 =6,
2. Pemnts cucreMy ypaBHeHni MetogoM Kpamepa u metogom [aycea: < X, + X, — X3 =10,
3X, + X, + 3%, =12.

reooro P
3. Haitru ab 1 axb, ecom: 52{2; 0;-3}, b={1;,-2;2}.

Bapuanr 14
2 3

1. Haiitu npoussenenue matpurt, A-Bu B-A,ecou A=|4 -1|,B= _?_ g) .
0 5



X, + 2X, +3X5 =5,
2. Pemnts cucteMy ypasaeHuit MerogoM Kpamepa u Metogom laycea: 42X, — X, — X3 =1,
X, +3X, + 4X; =6.

r| r 1 P
3. Haittu ab u axb, ecm: &={5;3;-7}, b={2;4;-3}.

Bapmuant 15
3 -2 0 -5
1. Haiitu npoussenenue matput A-Bu B-A,ecru A=|1 6 -1|, B=| 3
2 4 2 7
X+4y+7z=-1,
2. Pemmts cuctemy ypasHeHumit Metoom Kpamepa n metogom Faycca: § —2X + 5y —3z2 =1,

5Xx -6y +11z=-3.
3. Haittu 56 u gxltl), eCITu: 5:{1; 5; -2}, k}sz {0; 3; -1}.

Bapuanr 16
-1 5
2 -3 5
1. Haiitu npoussenenne matpur; A- B, ecmn A= 41 . B=0 8
4 -4

2%, + X, +3X3 =95,
2. Pemnts cuctemy ypasaenuit merogom Kpamepa u metogom Faycca: 3%, + 2X, +4X; =5,
rer | P
3. Haitru ab 1 axb, ecom: 52{6; -8;2}, b={-1;1;1}.

Bapuant 17
2 4
3 5 -1
1. Haiitu npoussenenue matpury, A- B, ecmn A= 5 > of B=[{-3 0|
5 1

X, + 2X, +3X3 =95,
2. Pemnts cuctemy ypaBHeHui MerogoM Kpamepa u meronom ["aycca: 2X1 — X, — X3 = 1,
X, +3X, + 4X; =6.

reooro P
3. Haitru ab 1 axb, ecan: 52{—3; 3;2}, b={2;0; -4}

Bapuant 18
-2 7
4 8 -3
1. Haiitu npoussenenue matpurt, A-Bu B-A,ecou A=| -5 4 |,B= 145 |
2 3

2. Pemnth cucreMy ypaBHeHH MeTooM Kpamepa u meronom ["aycca: 3X1 + 2X2 + 2X3 =1,



e oro P
3. Haitru ab u axb, ecm: &={2;3;-5}, b={6;0; 8}

Bapuant 19
1 -3
_5 2 _
1. Haiitu npoussenenue matpunr A- B, ecn A = 25 3) B=|5 4
3 -2

X, +2X, + X5 =8,
2. Pemnts cructeMy ypasaeHuit Merogom Kpamepa u Metogom laycea: 12X, — X, + X5 =3,

e oro P
3.Haitru ab u axb, ecm: &={3;-3;0}, b={2;1;2}

Bapuant 20
3 7
1. HaiitTn npou3BeIeHHE MaTPHIL A-B ,ecu A= (1 [ j, = 2 =2 .
2 4 -2 0 3 -1
0 1

2. Pemnts cucteMy ypasaeHuit Mmerogom Kpamepa u metoziom laycea: § X, — 2X, + 4X3 =3,
NI S G P
3. Haiitn ab u axb, ecin: 5={3; -2;4}, b={7;1,-1}.

BTOPASA ATTECTALMA

Bapuanr 1
2 2
1. BBIUMCIHTE TIpejiebl: a) Iimw; 0) Iim‘l)éJr—E’)(_:)’.
x—>4  X°-16 x—0 3X” +9x —12
2. Haiitu npomBoz[HbIe JAHHBIX (DYHKIIHIA:
x* _ %,
=6x" —— +{x’ -5x; 6) y = = =arct 3 X, X ’

tg4x |
b

n)y=x2-|n5x; ) y=C0S’6X; x)y=¢ 3)3x2y—2x=5y3.
3. HaiiTu yacTHBIE IPOU3BOIHBIE (PYHKIUM JBYX IIEPEMEHHBIX:
z = x%+y?- 6xy+ 20x + 18y - 100.

Bapuanr 2

1. Beruucnuts mpeaensbl: a) Ilm M 6) Iim 3)(5 —+ 4-X3 + X
x—>22X +5x+2° x_>w5x4+9X2—7.

2. Haiitu HpOI/I3BOI[HBIe JTAHHBIX (1)YHKI_II/II/I

a)y=7+8x5—— 5\/_ 6)y_ 3;B)y |n(X—ﬂ); r){);:amtgt;

=t*/2;
u)y=(x2—6X)-Sin2x; e)y=sin 3x; w) y=e " 3) 3" —e’ =)° ~5xy.

3. Haiftu yacTHbIE IPON3BOAHBIE (PYHKIINHU JABYX NEPEMEHHbIX

z=x?+y%- 6xy + 20x + 18y - 100.



Bapuanr 3

. 2X*+4x+3
6) lim

4x +3
1. Bbluucnuth npenens:  a) ||m _— — o
X X~ +9X—12

3
X—3 9
2. HaiiTi mpou3BOIHBIC TAHHBIX (QYHKIIHIA:

? =In{L+1t?);
a)y———\/_+2x +8;0) y= 1COSX B) Y= 1-X {);_:rg:t;_t_)

sinx’ 1+ X

Cx 5 .
n y=e (5x—x3); e) yz(?x—x3) . x) y=sin®3x; 3) 6xy—x’+y*=2
3. Haiftu yacTHBIE TPOM3BOAHBIE (DYHKIINHU ABYX EPEMEHHBIX
z=1+156x- 2x?- xy- 2y°.
Bapuanr 4
X —3x+2 AX° +4x° —x

1. Boraucauts npezenst: a) |jm 6) lim
Mo _—x—6 Mo +3

2. HaiiTi mpon3BOAHbIE TaHHBIX (QYHKITUI:
3 1- 4 2 X =sin’t;
a =7\/?+7x+x8——; 6) y=——;8Yy=3(2-3x)";r ’
n) y=3x-c0s5X; ¢) y=In(x+cosx); x) y=tg*5x; 3 xy—Iny+y* =3
3. HaiiTu yacTHbie mpou3BoHbIE (YHKIIMU JBYX EPEMEHHBIX:

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

Bapuanr 5

1. Berunenuts npenenst: a) |jm M 6 lim M
X—2 X -2 X—>a0 3)(3 + 9x l

2. Haiitu mpou3BoHBIC TaHHBIX (byHKHI/II/I:

3 X=t-sint

y=t—cost’

5 )
a)y=2x"——<+Ux*-8; 6 y= 3 . B)Y=SIinx’; r){
X 2X° =5
DY=T7%-c0s3X; e y=e>*; x)y=c0s24X; 3)5x> —xy+2y>=4
3. Haiitu yacTHbIe MPON3BOIHBIE (DYHKITUH JBYX ITEPEMEHHBIX

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

Bapuanr 6

1. BBIUMCIUTE NPEIEBI: a)“mw & lim 5x* +4x° +3 |
M o1 YlIM 3 Tge 1o

2. HaiiTu mpou3BOAHbBIE TAHHBIX (PYHKIIHA:
%2

X=t’;
y=t>-3t;

1) y:(x2+2x)-ex; e)y=sin’ 2x; x)y =X’ —2x+3; 3) X-siny=y-Inx.

3. Haiftu yacTHbIE TPON3BOAHBIE (DYHKIIMHU JABYX NEPEMEHHBIX

a)y:7—x3—i+2‘ri/x_—3x; 6)y:3
3+ x?

X

~; »)y=In(tg3x); r){

Z=x?>+y%- xy+x+y+8.
Bapuanr 7

1. Boraucauts npeznenst: a) |[jm 2x* +7x 15 - 6 lim 8)(6+—4X—§ .
x—>-5 XZ —-25 X—>00 3X3 +9+x

10



2. HaiiTi mpou3BOIHBIC TAHHBIX (QYHKIIHIA:

a)y=6—-3x" ——+3Ix" —x; 6)y——; B) y=1g°6X; r) :
— _ 42 43

y=t2_t
Dy=2%-3=x); eoy=e', yy=arccos e¥; 33x>—2y> =5xy.

3. Haiiti yacTHBIE IPOU3BOIHBIE QYHKIIUH JBYX NEPEMEHHBIX
Z=x?+y*+xy- 2X-y.
Bapuanr 8

2 . B5X*+7x* +5
1. Beraucnuts npezenst: a) |jm =3 X +2x—3. 6 lim

xos Xo+5x+67 L0 X 4+8x* —2x
2. HaiiTi mpou3BOIHBIC TAHHBIX (YHKITHIA:

X

) X =5sin’t
o B)y=arctg°3x; r) ;

a)y:4x5—%+6\/F—7x; 6)y=1+e
X 1-e

n)y =A/x-arcsinx; e) y= In(x+ x° —2); x)y =3, 3)3xy —Iny=>5x.
3. HaiiTu yacTHbie Tpou3BOHbIE (YHKIIMU JBYX EPEMEHHBIX

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

y=4cos’t’

Bapuanr 9
1. Beraucomts npenener: a) |jm) 2x° 39X +10 & lim 8x’ _49x5 +x°
2 X —8 v 3X* 40X
2. HaiiTi npon3BoAHbIE JaHHBIX (DYHKLIMI:
X =te',
a)y:5x4__ Vx? —34; 6)Y——2; B)y =C0S° 4X; T) i
= e_t’

ny=x%-In7x; e y= (1— 4x3)12; x) Y =arccos(@®™); s) 3x*—2y* =5xy.
3. HaiiTi 9acTHBIE IPOMU3BOAHBIE (PYHKIUH IBYX EPEMEHHBIX

z=2xy- 3x?- 2y®+10.

Bapuant 10

1. Beramcnuts npeaenst: a) [jm M 6 lim &C +4x° —3 :
o5 X +125 xom DX* +8X° —12x

2. Haiitu l'IpOI/I3BOI[HbIe TAHHBIX QYHKIUHI:
X = arcsint,
a) y =4x° ——+\/ 3 +45:; 6) y—1+—ex; )Y =C0s°7X; )
x? —e y =Int,
Y =(2x*=5)-e; e)y=+/1-sin2x; %)y =In(sin 2x+cos2x); 3)In(xy) = x* — y*
3. Haiftu yacTHbIe TPOU3BOAHBIE (DYHKLINHU JABYX NEPEMEHHbIX
Z=Xxy- x?- y?+9,
Bapuanr 11
X2 —x—12 3x’ +6x-13

1. Berumenuts ipenens: a) lim 5 ; 6) lim .
x>-3 X° -9 x>o X2 4+3x+1

2. HaiiTi nmpou3BOIHBIE TAHHBIX (PYHKIIHIA:

11



_In2
a) y="T7x" ——+F—Ine 6)y——4x +21 B) ¥y =69, ){x_ln t
X2 y=t+Int,

0 y=x2-e%; o) y=cos?5X; x) y=arctgy2x —1; 3) xtgy + y2 =5x.
3. Haiftu yacTHbIC MPOM3BOIHBIC (HYHKIIUH ABYX MEPEMEHHBIX

z=2xy- 2X*- 4y*+ 5,

Bapuanr 12

1. Beraucnuts npezenst: a) |im M o) lim M.
X—>-5 5x +X . 6X° =9+ x

2. HaiiTi mpon3BOAHbBIE TAaHHBIX (QYHKITUI:

=6t° —
a)y = sx__-Fw— 6) y= \/‘g E:Jnx B) y =sin® 3x; r){);_3t5

D y=e = In?(ctg3%); %)y = (Bx—1)-In x; 3) 52 ~xy+2y? =5.

3. HaiiTu yacTHbie mpou3BoAHbIE (YHKIIMU JBYX EPEMEHHBIX:

z=(x- 5)2+y2+1.

x/l+|nx; e) y

Bapuanr 13
4 2
1. Boraucauts npegenst: — a) |jm w, 6 lim )é +7)§ +4 :
o Xo—4 xow X+ TX —2x
2. Haiitu mpou3BogHBIC I[aHHBIX byHKIHHA:
X3 X =sint —tcost;
a)y =8x> + 2%/ x* ——; 6y =1 B) y=19%4x; 1) _
Jx3 y =tsint;

H)y:(x2—6x)-|gx; e)yzln(x+\/x2+3); %)y =arctg/x; 3) x>+ y3=3xy.

3. HaiiTu yactHbie mpou3BogHbIE (DYHKIIMH IBYX IEPEMEHHBIX

2
z=(x- 2) +2y°-
Bapuanrt 14
LB J lim 5X° +4x+1 - x° +3x° —x
. bIYUCIINTD ITPCACIIbI: a — .
x>-1 x2 —6x—7 Xgrgx3+5x8—2x
2. Haiitu l'IpOI/I3BOI[HbIe JaHHBIX ()yHKIHA:
X =sin2t,
a)y=\/31+4x3 +\/ 2, 6)y— vl B)y=sin’ 2x; 1) )
y =C0s°t,
my=ctg2x-(3+ x3); e)y:In(x—4—x3); ) Y = 681COVX oy w2y ox? 2 =3
3. Haiitu yacTHbIC MPOM3BOIHBIC (HYHKIIUH ABYX MEPEMEHHBIX
z= x>+ xy+y’- 6x- 9y.
Bapmuant 15
x? +3x—28 . BX>+3x-2

1. Beraucnuts npegenss: a) lim ; 6) lim
I S x>n 3x° + X5

2. Haiiti npou3BOIHBIE JTAHHBIX (DYHKIUH:

12



X =arccost,

; B) ) = (x — )S|n3x r){y \/l—t

0 y=2"% ¢) y=In(2x +cosx); x)y=+/c0s4xX; 3) xsiny=ylnx.

3. HaiiTu yacTHBIE IPOM3BOIHbIE (PYHKIIUH JBYX TIEPEMEHHBIX:
z=6(x-y)- 3x*- 3y°.

Bapuant 16

a)y=2x5—i3—4\/?+€5; 6)y_
x

3x2—14x+5 . B5x’+x-5
1. Beraucnuts npenens:  a) lim 0) |Im3—.

x5 X2 —6X+5 x>0 3X" +8X—5
2. HaiiTi mpou3BOIHBIC TAHHBIX (YHKITHIA:

s_1 12 2 arctg 4x x=e"
a)y=6x"——+Vx° —2x; 6)y=3x"-C0S9X; B) Yy=—Pp——; 1)
X

2_1 i y:e—3t

1 . -
n) y=arctg=; e)y=1g>(sinx); x) y=e"*; 3)2/xy =3x*-2y.
X
3. HaiiTu yacTHbie mpou3BoAHbIE (YHKIIMU JBYX EPEMEHHBIX
Z=x?+y*+xy+x-y+1.
Bapuanr 17
X% — X 3x° —17x—28
1. Berumcouts npegensi: — a) lim ; 6) lim .

x—1 x _1 X—»00 X —9x+14
2. Haiitu npou3BoHBIC TaHHBIX (DYHKIIHIA:

. 3
N X =sin’t,
a)y = ZF +3x +5%; 6)y=c0S’3X; B)Yy=—2—; 1)
4x - x* y =3co0s°t,

2 .
1) y=10" +3X; o) y=sin(ln x);  x) y=v3x*+In°x; 9 x*—Iny+y*=3.
3. HaiiT yacTHbIE IPOU3BOAHBIE (PYHKIUH JBYX EPEMEHHBIX
z = 3x>+ 3y>- 9xy + 10.
Bapuanrt 18
4x% — 2x% +5x 7x* —3x% +2

1. Beraucnuts npegens: a) lim 3 ; 6) lim
x>0 3X“+7 x> Ox% +4x—3

2. Haiiti npou3BOIHBIE JAHHBIX (DYHKIU:

3 __ 44
a)y=7x3—x—]:r)+%/x>—|n5; 6)y=(x2+2)°|n8x; B)y:4fxz; r) {);l;tln,t,
ny=sin’7x; ¢)y=In(x+cosx); x)y=arcsin v1-x*; s3)xy—-Iny=3.

3. Haiitu yacTHbIC MPOH3BOIHBIC (HYHKIUH ABYX MEPEMEHHBIX
z=xy- x*- y*+9
Bapuant 19
10x —3x* -8 lim 8x’ —5x+9.

1. Boluucauth npefensl:  a) lim ; O
x—2 3x% —8x+4 x—>o 7 —3X —5x?

2. HaiiTi nmpou3BOIHBIE TAHHBIX (PYHKIIHIA:

13



X =3t —sint;
y =5-Co0s 2t;

2X
7-%°
n)y=Ctg'2x; e)y=(1—2x)arcsinx; x)y=In(x+/x*—4); 3) cos(xy) = ysin x.
3. HaiiTi yacTHBIC IPOU3BOIHBIC (PYHKIIUH JBYX EPEMECHHBIX

z=2x3+2y%- 6xy + 5.

a)y=2x5—%—§/;—|ne; o)y = ;B)y=5(X2—3)2; r)
X

Bapuant 20

XAl . x*+3x-5
1. Boruuciuts npegensr: a) lim > ; 6) Iim—7——.
Xx>-1X" +3X+2 x>0 9X+7

2. HaiiTi mpou3BOIHBIC TAHHBIX (QYHKITHIA:
2_x2 X =4t + 2t°,

—T)
COS 4X y =5t% — 3t?,
0 y=c0s'3x; e)y =In(x+Inx); x) y =arctgVx® —1; 3) e +/x +./y=0.

a)y=x6—§+§/?—lne2; 6)y=2x-arctgx; B)y=

3. HaiiTu yacTHble mpon3BoHbIE (YHKIIMU JBYX IEPEMEHHbIX:

z=4x- dy- x*- y2

KpuTtepuu onieHkM NMHCLMEHHOH KOHTPOJIbHON PabdoThl (8 pamkax pydesicHoll ammecmayuu)

Peznamenmom BPC kagedpwvr «Boicwias u npukiaouas mamemamuxa» npeoycmompero 25
06annos 3a evinoaHeHue pyoedcHol KoHmpoavHou pabomsl. Kajcooe 3adawnue, 6xoosuee 6 KOH-
MPONbHYI0, OYeHUBaemcs npenooagamenem OnpeoeleHHbIM Koaudecmeom oannos. Mmozogwiti bann
30 KOHMPOJLHYIO pabOmy NOYYAemcs CYyMMUPOBarHueM 0auilos 3a 8ce 3a0aHusl.

Kpurepuii oueHKH 0HOT0 3aIaHUSA:

pyOexxHasi KOHTPOJIbHAs paboTa OLIEHUBAETCS MaKcUMalbHO B 25 GamnoB. Kaxknoe 3amanue, BXos-
1ee B KOHTPOJIbHYIO, OLIEHUBAETCS MPEIoaBaTeeM OMpPeIeIeHHbIM KoJndecTBOM OanioB. Mtoro-
BbIN 0all 32 KOHTPOJIBHYIO pabOTy MOJIydaeTcsl CyMMHpPOBaHUEM OalljioB 3a Bce 3aaanusd. [IpuBeaem
KPUTEPUIA OIICHKU OJTHOTO 3a/IaHUSs:
— o0y4arouuiics MpaBMWIIbHO PELINI 3ajauy; IMpPH 3TOM JIOTUYHO, ITOCIIEA0BATEIbHO U apryMEHTUPO-
BAaHHO W3JI0XKHJI pEelIeHUe 3a/1a4l — MAaKCUMAJIbHOE KOJIMYECTBO 0alioB;
— 00yyaromuicss B OCHOBHOM INPaBHJIBHO PEIINI 33jjauy, JIOIMYCTUB MPU 3TOM HE3HAYUTEIbHbIE He-
TOYHOCTU W morpermHocTd — 80% OT MakCUMaIbHOTO KOJHUYECTBa OaIOB;
— oOy4aroluiicst He MOJIHOCTBIO pelni 3ajauy, Ho He MeHee 50%, TOMycTUB MpHU 3TOM He Ooiiee
OJHOM rpy6oit ooy — 60% OT MaKCUMAIILHOTO KOJIMYECTBA OAJIOB;
— oOydJaromuiicst IpUBeEIl HETIOJHOE PelleHue 3a1aun (cTeneHb noaHoTh — oT 30% mo 50%), nomy-
CTHB IIPHU ITOM 3HauUTeNbHbIE HEJoUeThl — 40% OT MaKCUMAaJIbHOTO KOJIMYeCcTBa OaIoB;
— oOyuaromuiics npusen He Oonee 30% pemieHus 3aaa4M, JOMYCTHB HPU ATOM TpyOble OIMIMOKU U
HenoueTsl — 20% 0T MaKCUMAaJIbHOTO KOJMYECTBa 0alioB;
— o0ydarouuiics He MPUCTYMWII K pereHuro 3a1a4n — 0 0ayios.
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IK3AMEHAIIMOHHBIE BUJIETHI

BUJIET Ne 1
. Onpenenurenu Il u 1l nopsnkos. Onpenenennst 1 OCHOBHBIE CBOMCTBA.

X, +2X, +3%X3 =5,

[a—

2. Pemmtb cucremMy JIMHEHHBIX YpaBHEHUN: 2X1 - X, = X5 =1,

X, +3X, +4X; =06.

3. Haiitu yrioBo# koadduiuent npsimoit AB, ecnu A(-2;5), B(-3;4).

4. JlaHbl BEKTOpHI: & = {1; — 2;1}, b= {— 10 ;—l} Haiftn ux cKanspHOE ¥ BEKTOPHOE POU3BEICHHSL.
2

5. Haiiti nponssoanyio gynkumn y = € - COS X. Jlana pynxuns y =127 . Haiitu y".

BUJIET Ne 2
1. AnreOpandeckue JOMOJHEHHSI 1 MUHOPBI. BbIUncIieHre onpeaenuTes pa3iokKeHueM 110 dJie-
MEHTaM CTPOKM WJIM CTOJIONA.

X, +6X, —5%X; =7,
2. Pewmtsb crucTeMy JMHEHHBIX ypaBHeHHIT: ¢ 2X; + 2X, + 3X3 =10,
8X; — X, +4X; =-3.
3. Jau tpeyromsuuk ABC, tne A (-8; -3), B (4;-12), C (8; 10). Harmucats ypaBHeHwst cropoHbl AB U
BbIcOTEI CH.
4. Haiiti 1MHY BEeKTOpa E ,ecmn A(3; 1; -2), B(4; -1;0).

5. Haiitu npomssoauyio: Y = 3X° InX—x*. Jlana ¢yuxums y = In(2x + 7). Haiitu y".
BIMJIET Ne 3

1. Cucrema nuHeliHbIX ypaBHeHUH. OcHOBHBIE onpeaenenus. Meroasl Kpamepa u "aycca pemenus
CHUCTEM JIMHEHWHBIX YPAaBHEHU.

2% — X, + X, =4,
2. Pewnthb cucTeMy JIMHEHHBIX ypaBHeHHiT: 3% + 2X, + 2%, =1,
X, — 2%, + X =2,

3. Haiitu yrioBoit koaddunuent npsmoit AB, eciu A(-7;7), B(-5;3).

4. JlaHbl BEKTOpB: A = {4;1;2}, b = {— 1 0;2}. Haiitu ux cKaasgpHOE M BEKTOPHOE IIPOM3BEICHHUS.

. Haiitu mpoussoanyto: Y = x-SiN 2X. [auna gynxuus Y = (4X +1)13. Haiitu y”.
BUJIET Ne 4
1. Bexkropsl. Koopannats! BekTopa. JinuHa BekTopa. PaznoxeHue BeKTopa 1o KOOpAMHATHBIM OCSIM.

ol

2. Pewmnthb crucTeMy JIMHEHHBIX ypaBHeHHi: 4 2X; —4X, +3X; =13,

3. Hanmcarp ypaBHeHHe npsiMoit, mpoxostiieit uepe3 Touky C (6; 15) mapamiensHo mpsimoii  AB:
3x—2y+6=0.

4. Haiitu 1uHY BEKTOpa /TE ,ecan A (2; -1; -4), B (3; -3; -2).
5. Haiitu mpousBoanyto: Y = (2X3 +l) -1g X. Hana pysxmms y = In(x + 3). Haiita )"

BUJIET Ne 5
1. CkanspHoe npousBeneHHe BEKTOpPOB. OCHOBHbIE CBOMCTBA. MEXaHMYECKHM CMBICI CKAJISIPHOIO

IIPOU3BEACHHUS. YTOJI MEXKIY BEKTOPAMHU. Y CJIOBUE NIEPICHAUKYIIPHOCTH BEKTOPOB.
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X, +2X, + X; =0,
2. Pemuth cucTeMy JUHENHBIX YPaBHEHUMN: 2Xl =X, + X5 = 0,
X, + X, —2X; =0;
3. Haiitu yrinoBoit koaddunuent npsmoii AB, ecu A(-4,7), B(-5;2).
4. JlaHbl BEKTOPHL: & = {— 1;3;—5}, b= {3;1;—1}. Haiity MX CKaIIpHOE U BEKTOPHOE MPOM3BEICHHS.

2 f—
5. Haiitu npousBoanyto: Y = g X X Jlana Gpynkuus Y = 23%L Hairu "

BUJIET Ne 6

1. BexTOopHOE M CMEIIaHHOE MPOU3BEAEHUS BEKTOPOB. OCHOBHBIE CBOMCTBA M BBIUMCIEHHUE YEpe3
onpenenuTeny. ['eoMmeTpuuecKkre NpuioKeHNUs] BEKTOPHOTO M CMEIIAHHOTO POU3BEACHUIM.

X, —2X, —3X; =4,
2. PemuTs cHcTeMy JIMHEHHBIX ypaBHEeHUIL: § 2X; +2X, — X3 = —4,

X, +2X, +3X5 =4.
3. Jlau tpeyronbunk ABC, tie A(-12; -1), B(0; -10), C(4; 12). Harcatp ypaBHeHune meanansl AE.
4. Haiitu 1muHy BEKTOpa /TB , ecr A(4; -2; 5), B(8; 2; 3).

5. Haiitu mponsBoHyto: Y = cosZ 6x. Jlana Qpynkmus Y = x2Inx . Haitrn "

BUJIET Ne 7
1. Ilpsimas Ha miockocTH. Pasnuunble BUIBI ypaBHEHUN MPSAMOW Ha IJIOCKOCTH. YTJIOBOHM Ko3(pdu-
LUEHT NPAMOM. Y CI0BHS NAPAIICIBHOCTH U NEPIECHIUKYIIPHOCTH MPSIMBIX.

X, +2X, + X3 =8,
2. PemuTs cucTeMy JIMHEHHBIX ypaBHeHUI:  2X, — X, 4+ X5 =3,
X, + X, — 2%, ==3;
3. Haittu yrinosoii koaddurment npsmoit AB, ecimu A(-3;6), B(-7;1).
4. JlTaHbI BEKTOPBI: a = {5;—3;3}, 5 = {2; 3;—1}. Haiitn ux ckansipHoe U BEKTOPHOE TPOU3BEACHUS.

5. Haiitu mpousBouyo: Y = x3.eX. Jlana GyHKIUsS Y = 117%*. Haiitn v

BUJIET Ne 8

1. Yron MCXKAY MMPSAMBIMH. PaccrostHue ot Touku 10 HpHMOﬁ. I[CJ'ICHI/IC OTpC3Ka B JaHHOM OTHOIIC-
HuM. Touka MNEePCCCUCHUA ITPAMBIX.

2. Pemnth cucTeMy JTUHEMHBIX YPaBHEHUMN: 4Xl + X, — 3X3 =0,

3. Jlau tpeyromeauk ABC, tie A(-5; 7), B(7;-2), C(11; 20). Harmucarp ypaBHeHus CTOpOHBI AB ¥ BBI-
cotel CH.

4. Haiitu aymuHy BEeKTOpa /TE , ecmn A(-2; -3; 2), B(-1; -5; 4).
5. Haiitu npousBouyto: Y = eX -(?)X2 - 4). Jana pyrkuus Y = In(3x + 5). Haiitu )"

BUJIET Ne 9
1. KpuBblie BTOpOro nopsjaka: OKpy>kKHOCTb, SJUIMIIC.

2%, —4X, + 3%, =1,
2. PeluTh CUCTEMY TMHEHHBIX yPaBHEHUM: | X; — 2X2 +4X, = 3,
3X, — X, +5X; =2;
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3. Haittu yrinosoii ko3dduruent npsmoit AB, ecim A(-3;6), B(-9;1).
4. JlaHbl BEKTOPHL: & = {— 3;5;—2}, b = {3; 7;10}. HaiiT BX CKalspHOE U BEKTOPHOE IIPOU3BEICHUS.

5. Haiitu nipousBozmyio: Y = Sin> X +Sin3X+3sinX. Mana pysxuus y =e?*.  Haiitu »".

BUJIET Ne 10
1. KpuBble BTOporo nopsjka: runep6oJa, napadonia.

2. Peumts cucTeMy THHEHHBIX ypaBHeHHI: < 9X; — 4X, + X3 =—7,
2X; — X, +3X3 =-3;

3. Harmcats ypaBHeHHE TPSMOH, Tipoxosiieid yepe3 Touky C(—3;-5) mapamiensHo npsimoit AB:
4x+5y-2=0.

4. Haiitu aimuHy BeKTOpa AB , eciu A(-2; -3; 2), B(-1; -5; 4).

2
5. Haittu mpomssomnyio: Y = 2X-COSX. Jlana dymkmms Y =10% . Haitru 3",

BUMJIET Ne 11
1. lonstue Qynxuuu. Obnacts ompeneneHus U obnacte 3HadeHU QyHKIUU. CrnocoObl 3a1aHusl.
OcHOBHBIE AJIEMEHTapHbIe PYHKIUU U UX XapaKTEPUCTHKHU.

X, +2X, =X, =1,
2. PemuTh cucTeMy JIMHEHHBIX ypaBHeHHUI: § X, —3X, +2X, =0,

X, +4X, +3X, =2;

3. Haiitu yrioBoit koaddunuent npsimoit AB, ecu A(-5;2), B(-1;9).

4. JlaHbl BEKTOPHI: A = {— 4;8;0}, b = {5; 3 7}. Haiitu ux cKanspHOE M BEKTOPHOE IPOM3BEICHUS.

5. Haiitn )', ecim Y = 5C0S X + COS5X — COS° X. Jlana pyaxums Y = In(sin 3x). Haiitn 3",
BUJIET Ne 12

1. Ipenen GpyHKIMYU B TOUKE U HA OECKOHEYHOCTH. OIHOCTOPOHHUE Tpefiebl. BeckoHeuHo

OoJibIas 1 OECKOHEYHO MaJiast (byHKI_II/II/I " CBA3b MCKY HUMU.

N

. Peruntsb cucremy ImHelHbIX ypaBHeHuit: § /X, + 2X, + X3 =—10,
8X; — Xy + 4X5 =—2;

. Hau tpeyromsuuik ABC, rne A(-9; 20), B(5; 13), C(-3; 7). Harmcars ypaBHeH#st CTOpOHbI AB U BbI-
cotel CH.

Haiitu mnHy BekTopa /TE , ecmr A(-5; 0; 1), B(-4; -2; 3).

w

v

. Haiitu npowssoanyro: Y = Sil"I(X2 + ZX3 — 5). Jana pyukuust Y = In(7x + 3). Haiitu )"
BUJIET Ne 13

0 0
1. OcHOBHBIE TeOpeMBI O Tpesienax. PackpbiTre HeompeaeIeHHOCTeH {— u | — |. IlepBblii 1 BTO-
o0

pOfI 3aMCUATCIIbHBIC TIPCCIIbI.
2%, + X, — X3 =0,

2. Pemmts cucTeMy IMHEHHBIX YpaBHEHUM: X, — X, — 3X3 =13,
3X, — 2X, +4X, =—-15;
3. Haiitu yriosoit ko duuuent npsimort AB, eciu A(-8;1), B(-6;5).
4. JlaHbI BEKTOPHL: & = {2;1;—1}, b = {—1, 4;2}. HaiiTy MX CKaISpHOE U BEKTOPHOE HPOM3BEICHHUS.

17



5. Haittn nponseomyio: Y = X°e”. Jlana ¢pynxuns Y = IN(1+5X) . Haitru y".
BUJIET Ne 14

1. HenpepbIBHOCTh QYHKIMH B TOUKe. TOUKM pa3pbiBa QYHKIMH U UX KIACCUDUKAIIHSL. He-
MPEPBHIBHOCTH (DYHKIIMU HA OTPE3KE.

X, —2X, +6X5 =8,
2. PemuTh cHCTEMy JIMHEHHBIX ypaBHEHUIA: {9X, + X, — 6X; =1,

8X; — X, —=3X3 =7,
3. lau tpeyronsuuk ABC, rie  A(-8; -3), B(4;-12), C(8; 10). Hammcars ypaBaenue meauansl  AE.
4. Haiitu aimuHy BeKTOpa AB ,ecmu A(3; 1; -2), B(4; -1; 0).

5. Haiitu ipousBoziyio: Y = X° -COSX. Jlana QyHkuns: Y = 25X Hajiru "

BMJIET Ne 15
1. TlpousBoHas GyHKIIUM OJHOU TIEPEMEHHOM; €€ TeOMETPHUUECKUN M MEXaHWYeCKUi cmbIci. Jud-
(bepeHInpyeMOCTb (PYHKIINH.
X, — 2X, —3X, =4,
2. PemuTs cucTeMy JIMHEHHBIX ypaBHeHuit: { 4X, + X, + 2X, =13,
2X, +5X, + X; =—7.
3. Haiitu yrnoBoit koadduruent npsmoii AB, ecim A(-9;4), B(-7;8).

4. JlaHBI BEKTOPHI: A = {6;4;—1} b= {— 2; 3;—1}. HaliTn uX CKaJIApHOE U BEKTOPHOE IIPOU3BE/ICHUS.

5. Haiitu mpousBognyo: Y = 3x3-e*. Jlana ymxims y = In(4x + 9). Haiitu )",

Kpurtepuu oueHKH (6 pamxax npomexcymouHol ammecmayuis)

Peznamenmom BPC kagedpwl «Bvicuas u npukiaonas mamemamuray omeem cmyoeHma Ha
9K3aMeHe oyeHueaemcs no 5-0anibHoU wKae.

Kpurepuii oueHKH 0TBeTa HA IK3aMeHe:

— 5 0a/uI0B MOJIyyaeT CTYIAEHT, MPOAEMOHCTPUPOBABIINM MOJIHOE BJIa/IeHUE 3HAHUSMHU B COOTBET-
CTBMM C TpeOOBaHUAMM y4yeOHOI MpOrpaMMel, T.€. PELIMBIIMN BCe 3ajaHus 0e3 OmMOOK B JOruye-
CKUX PaCCyX/IEHUSAX U B 000CHOBAHUU PEILIECHUS;

— 4 faJj1a MoJIyyaeT CTyJeHT, KOTOPbIH MPH MOJHOM BJIQJICHUU 3HAHUSMU B COOTBETCTBUM C TPeOO-
BaHUSMH Y4e€OHON MPOTpaMMBbl JOMYCTUI OTAEIbHbIE HECYILIECTBEHHBIE OIINOKH MO0 MPUBECHHBIE
UM pEIICHUs] HEIO0CTaTOYHO 0OOCHOBAHBI;

— 3 0as1a MOJIy4aeT CTYAEHT NPU HETIOTHOM HM3JI0KEHUH MOJIyYEHHBIX 3HAHUN, JOIYCTUBIIUN MTPU
3TOM OT/AEJbHbBIE CYIIECTBEHHBIE OIINOKH;

— 2 0aj1a NoJy4aeT CTYAEHT NMpH OSCCHCTEMHOM M3JIOKEHHHM MaTepualia, JIOMyCKaIoLuil cyie-
CTBEHHbIE OIIMOKH, KOTOPbIE MOTYT IPEMATCTBOBATh YCBOCHUIO JalbHEIeH yueOHOH HHpOpMaLny.
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BTOPOU CEMECTP 5
BOITPOCHI JIJI KOJIJIOKBUYMA (TEKYIIIUM KOHTPOJIb)

PA3JIEJT: (MHTETPAJIbBHOE UCUUCIEHUE ®YHKIIUN OHON TEPEMEHHOI»

1. TlepBooOpasnas. HeonpeneneHHbI HHTETpal U ero cBOHCTBa. Tabiuia OCHOBHBIX ()OPMYI HHTE-
rpupoBanus. [Ipocreiimye npuemMbl HHTETPUPOBAHUSA. 3aMEHA NIEPEMEHHOM B HEOIIPENIEIEHHOM
uHTerpaie. MHTerpupoBaHue 1no 4actsim.

2. KommuiekcHbie yncna M GOpMBI X IpeACTaBIeHUsA. AnreOpandeckue NeHCTBUs HaJ KOMILIEKC-
HeIMH gnciamu. @opmyna Myaspa. @opmyna Ditnepa u nmokaszarenbHas Gopma IpeacTaBICHHUS
KOMIIJIEKCHOTO YHUCIIA.

3. MHuorouieHsl B KoMIUIEKCHOH oOnacTu. Kopan MHOTOwIeHa. Teopema besy. OcHoOBHas Teopema
anreOpbl. PasoxeHre MHOTOWIEHa HA MHOKUTEIH.

4. WuterpupoBanue JpoOHO-pallMOHANBHBIX (DYHKIMHI ITyTeM Pa3IoKEHUs Ha IPOCTEHIIINE APOOH.

WuTerpupoBanue BbIpaKEHUH, COJEpKalllMX TPUTOHOMETpHueckue (pyHkuuu. MHTerpuposanue

HEKOTOPBIX UPpAlMOHATBHOCTEN

6. OnpeneneHHbII MHTErPAT KaK TPEeJIeN MHTErpabHbIX cymMM. CBOHCTBA onpeierieHHoro naTerpaia. dopmyna
Hrtorona-JleiiGHuita. 3aMeHa nepeMeHHOM B OpeIeNIeHHOM UHTErpasie. VIHTerprpoBaHye 1Mo 4acTsiM.

7. HecoOGcTBeHHBIE MHTETPAJIBI C OECKOHEYHBIMHU MIPEACIaMU U OT HEOTPAHUYCHHBIX (YHKITUH.

PA3AEJL: « INODPEPEHIIMAJIBHBIE YPABHEHU S1»

1.  OcHoBHble NOHATUS Teopun auddepeHnnanbHpIX ypaBHeHul. 3anaya Komm. Teopema cymie-
CTBOBAHMS M €IMHCTBEHHOCTHU penieHus. [lorsTre ocoboro pemeHus

2. OCHOBHBIE KJIacChl YpaBHEHUH MEPBOTO MOPS/IKA, HHTETPHUPYEMBIX B KBaJIpaTypax

3. Jluddepenmmanbapie ypaBHESHHUS BBICIIHX OPsaKkoB. 3amada Komu. Teopema cymiecTBOBaHUS U
€IMHCTBEHHOCTH. Y paBHEHUS, TOMYCKAIOUINE ITOHNKEHUS MOPsAKa

4. JluneliHble OAHOPOHBIE U HEOTHOPOAHBIC U depeHInanbabie ypaBHeHus. CTpyKTypa o0I1ero
pelIeHHs OJJHOPOAHOrO JUHEHHOTO AuddepeHInanbHoro ypaBHeHus. MeTo1 Bapraluy npou3s-
BOJIbHBIX MOCTOSIHHBIX UISl PELLIEHUSI HEOJHOPOIHOTO JIMHEHHOTO nuddepeHInanibHoro ypapHe-
HHS C TPOU3BOJIBHOM MPABOM YaCThIO

5. Jluneninbie muddepeHnnaTbHBIE YpaBHEHUS € TOCTOSHHBIMUA Kod(ddumuentamu. CTpykTypa
o0LIero pemeHus JMHEHHOTO HEOJHOPOJHOTO ypaBHEeHU. HaxoxjeHre 4acTHhIX pelIeHU He-
OJIHOPOJHBIX YPABHEHUH C MPaBOI YACThIO CHEIMAIBHOTO BUIa

6. Cucremsl nuddepeHnranbHpIx ypaBHeHuid. Hopmanbabie cucreMsl. 3anava Komm.

b

Kputepuu ouenku (6 pavxax mexkywet ammecmayuu)

Pecnamenmom BPC kageopvr «Bvicwias u npuxiaduas mamemamuxa» npedycmompero 10
bannos 3a mexywyro ammecmayuio. Kpumepuu oyenku pazpabomanul, ucxoos uz pazoeienus oai-
J108: 5 6aNN06 3a 0CB0EHUe MEOPEeMUUECKUX BONPOCO8 OUCYUNIUNBL, 5 OANI08 — 34 GbINOIHEHUE 00-
MAWHUX 3A0AHUN.

Kpurepnu onieHKH 0TBETOB HA TeOPEeTHYECKHE BOMPOCHI:

— 5 0aJJI0B BBICTABIISIETCS CTYJCHTY, €CIIM OH M3JIOKUII COJIepKaHie BOIpoca B 00beMe, MPelycCMOT-
PEHHOM IIPOTPaMMOM, IIPYA ITOM H3JIOKUII MaTepUall FPAMOTHBIM A3bIKOM, TOYHO HUCIIOJIb3Ysl MaTeMa-
TUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY, B OIIPEIEICHHOMN JIOTHUECKOH MOCIIEI0BATENIBHOCTH;

— 4 0aJl1a BBICTABIISIOTCS CTYJEHTY, €CJIN IIPU JOCTaTOYHO MOJHOM M IPaMOTHOM OCBEILLIEHUH BOIIPOCa
OH JIONTYCTHJI HEOOJIbIINE HETOYHOCTH, HE HCKAXKAIOIINE MaTEMAaTHUECKOTO COJIep KaHus OTBETA,

— 3 0aJu1a BBICTABIISIOTCS CTYAEHTY IPU HEMIOJIHOM PACKPBITHH COJIEPKaHUs BOIIpOca (ConepiKaHne
BOIPOCA M3JI0KEHO (PparMEeHTapHO, HE BCETJa IMOCE0BAaTEIbHO), HO MOKA3aHO 00Iee MOHMMAaHue
BONPOCA; JOMYIIEHBI OINOKH MPH UCIOIb30BAHUN MaTEMaTUYECKON TEPMHUHOJIOTUY;

— 2 0ajy1a TOJydYaeT CTYJEHT, MPOJEMOHCTPUPOBABIIMKA OOpPHIBOYHBIE 3HAHUS M JOMYCTHBIIUHN
OLIMOKHU B OTIpe/IeIEHUH MOHIATUN U TP UCTIOIb30BAHUN MaTeMaTHUECKOW TEPMUHOJIOTUH;

— 1 a1 noydaeT CTyIeHT, POJeMOHCTpUpoBaBIIuii 3HaHue MeHee 10% marepuana, BBIHECEHHOTO
Ha KOJUIOKBUYM.
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KOMILIEKT 3AJAHUM I/ KOHTPOJIbHOM PABOTHI (PYBEXKHBIN KOHTPOIb)

I[TEPBAS ATTECTALIUA
BAPUAHT 1
Haiitu unrerpansi:
1j Xdx =) 2)j—9)?zxﬁ; 3)[edx; 4) [(x* —4x+5)Inxdx; 5) jxsin4xdx;

. 3 2
dex; 7) j4x x +5X+1dx; 8) Jsin3xdx; 9) IcosZZde;
X —4x+13 NG —4

10)](3x +4x—1)dx; 11) j

X2 +4x+5

BAPUAHT 2
Haiitn naTErpasss:

x2dx ) _ o
)I1+x Ig o ; 3) [ V/Ax —1dx; 4)I(x —5x+ 2)In xdx; S)Jxe dx ;

5x° +2x -Xx+1 Sx -1 15 . 13 )
6 dx;7) | ——————dx; 8)|cos™ xsin® xdx; 9) | cos® 3xdx;
)'[ - )Ix2—2x+10 )-[ )J
1o>j (4x° +5x% - 2x +1) dx; 11)jTa

X° +4X +

BAPI/IAHT 3
Haittu I/IHTeraJ'IBI

)I )J~ 3dx J' dx
\/18 9 2 1-7x’ arctg® x (1+x%)

2
S)I(x2—2x—3)lnxdx; 6).‘-4x —9OXx°+5x— 1 )J- X—2

4)Ic~)sin 5xdx;

G +100 G —12x+37
dx
20 —
S)Ism XCO0S“" xdx; 9) Jcos 4xdx ; 10)I x3+4x% —5x - 1) dx; 11)-[x TR
BAPUAHT 4
Haiitn unTerpansr:
In xdx 3dx dx -
—==: 2 . — 4 sinl14xdx;
| o )14—5x )J.XI xdx
3 2
X7+ 2X —3x+1 Ox +2
5) [ (x* +4x+1)Inxdx; 6
)J( ) )-[ —100 )Ix —50x+629
12
S)Ism XCOS ™ Xdx:; 9) Icos 5xdx ; 10)I x%+9x— 2) dx; 11) Im
BAPUAHT 5
—x2 dx . .
1) |xe " dx; 2)|———=—:; 3) [sin(3—5x)dx;4) |xsin9xdXx;
)] [ feres )I (3-5x)dx;4) |

dx;

2x3 —4x? +5x -3
nJ

S)I(x +5x—=7)Inxdx; 6)_[ 719

X —3—4x>
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8)_[sm xcos® xdx: 9) _[cos 6xdx; 10)j 5x —6x+1)dx 11)I

G +6x+18
BAPUAHT 6
Haittu nnrerpansr:
3dx _2x :
1)I(X2+1)5-xdx; Z)IW; 3)J’532 dx; 4)JXS|n7XdX;
6x° +7x Ix+1
5) | In(4+x?)dx; 6 dx; :
) [In4+x%) ) | Ul P
8)Ism xcos® xdx; 9) jcos 7xdx ; 10)'[ 7x +5x — 4)dx 11) Im
BAPUAHT 7
Haiitu unterpansi:
Xax dx 1-3x 2
1) | ——=—; 2|—=—; 3)|e ~dx; 4) | (x*+2x-13)Inxdx ;
e mes )¢ )
3 A4v2
S)Ixc032xdx; G)ISX 4x +2X+1dx; 7I 3x+4 X S)Isin?’xcosedx;
x? +81 X2 +4x + 29
dx
9) J.COS 8xdx ; 10).[ 9)6 +7x— 4)dx 11) J‘m
BAPUAHT 8
Haiitu unterpansi:
xdx 2 _ Ax g |
1)] )jg vk  3) [Vax—1dx; 4)I(4x —Xx+3)Inxdx; S)Jxe *dx;
2x3 +5x2—4x 34 5x—9 . )
6 ———  dx; 8)|sin’ xcosxdx; 9) |cos“9xdx;
)I x> +16 )-[x —8x+32 )I )J
dx
10 2 +5x-11)d 11
)j o+ 5 11)ds: )Ix 110x+29
BAPI/IAHT9
Haiitu unTerpassr:
dx 3dx 2
1 ; dx; 4 2x° =3x+1)Inxdx;
)Iarctg x(1+x) I\/18 Ox? )Il )I( )
2x° +3x —5x+1 7x-1
5) | xcos9xdx; 6
)I )-[ )-[x —16x+68
dx
8)_[sm xcos®dx; 9) _[cos 12xdx ; 10).[ 6x —3x+5)dx 11)-[x T12x1 20
BAPHAHT 10
Haiitn naTerpass:
Inxdx . 3dx . dx . : :
1) IT ) et 3)jm, 4)stm8xdx,
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S)I(x _ 2%+ 20) In xdx: 6)J-Sx —2x° +x+11 )J- 9x+1

G —2x+5
dx
10 —

8)J-SII’1 XCOS ™ Xdx; 9) Icos 10xdx ; 10).f 7x 2x — l)dx 11)Ix TlaxiE0’
BAPHAHT 11

Haiitn naTerpass:

1 [xe¥dx; 2 ; 3) {sin (3—5x)dx; 4) | (5x% = 2x+3)In xdx;
) [ )= — \/157 ) | ) ) [« )

3 2
S)IXCOSSde; 6) Iﬂd )IZX +2X 4X+5dx;
X°—6x+18 x* + 64
dx

8)Ism xcos® xdx; 9) Icos 11xdx; 10)I 9x —3x+2) dx 11)-[x 185190
BAPHAHT 12
Haittu nnrerpansr:

D[+ xdx; 2)[ === Sdx__. 3)[5% dx; 4) jxsin6xdx;

10 +3x*’
4x% - x? +5x—4 7X+2

5) [(7x* =x=1)Inxdx; 6 dx;: 7) | ————dx;

)I( ) )-[ X —64 Jx +2x+10
S)Ism xcos> xdx; 9) jsm 2xdx ; 10)I 8x +5x — 2) dx; 11) Im
BAPUAHT 13

Haiitu unterpansi:

1) [e"¥dx; 2 L; de - 4| xcosdxdx; 5)|(2x*—2x+5)Inxdx;
) | o == 4l ) ( )

5x3 + 2x° +x+1 3X— 2 . 3 1 . 9
dx; 8)|sin®xcos xdx; 9) |sin“3xdx;

)-[ X +25 )-[x -10x+29 )I )I

10)-[ X +4x 5) x; 11) J‘m

BAPI/IAHT 14
Haritu I/IHTeraJIbI'

xzdx 2 . “TX 4y, -
1)[ 75 3) [~/Ax —1dx; 4) I(SX +2x+1) Inxdx; 5)Jxe dx ;

9-— 2
4x3 —7x —11x+1 2X+7 . i
dx: 8) [cos® xsin xdx: 9) |sin?4xdx ;

)-[ )Ix+6x+34 )I )-[

10)] x? +x-9)dx 11)j 10X+50

BAPI/IAHT 15
Haiitu naTerpans:
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3dx_ 4 dx dx )
1 dx; 2 —;3 o 4) | (5x°—x—=2)Inxdx;
)Il )j\/1 X )Jarctgzx(1+x2) )I( )
2x3 —7x? +5x—6 2X+5 .
5) | xcosllxdx; 6 dx; 7) | ——=dx;8) |sin“5xdx;
)-[ )-[ X +49 )-[x —6x+90 )-[
dx
14
9) jsm XCOS™~ XdX; 10)I 3x +4x° —x+1)dx 11)IX o i
BAPHAHT 16
Haiitu unterpansi:
In xdx 3dx dx
y |7 3 ; 4 cosbxdx; 5
Igrae ¥ ee ) [xeosexdx; 9
I(?x +6X—2)Inxdx; 6).[X +3¢ _4X+7dx; 7) J‘4X—+6dx;
_49 X“+4x+13
dx
S)Ism xcos’ xdx: 9) Jsm 6xdxX; 10)I X3+ 2x% —4x - 1)dx 11)IX 1A E3
BAPUAHT 17
Haiitn naTErpanss:
D [xe¥dx; 2 3) [sin (3—5x)dx; 4) | (x* =10x+9)In xdx ;
)| )jﬁ ) | ) ) [« )
S)ch0312xdx; 6).[2)( +5x° _7X+1dx; 7 Iﬁdx; 8) Isin27xdx;
x* +36 X +2x 24
9) |sin®xcos™ xdx; 10 3 -9 +4 ;11
)| )I o )I 16x+68
BAPUAHT 18
Haiitu unrerpansr:
1) [(®+D° - xdx; 2) Sdx_. 3)[5% dx; 4)Ixcos7xdx;
10+3x%°
X3 —2x +5Xx — 1 7x+4
5) | In(6+7x%)dx; 6
) [In6+7x%) ) | X 1) e e

8)J.sm xcos™® xdx: 9) jsm 8xdx ; 10)I 5x +4x— 10) i ; 11) Im

BAPHUAHT 19
Haiitu naTerpas::

xdx _ dx
Vet ez
2x3 —2x2 +3x+1 )J- 5x -2

X2 —10x+21

. 3)[e¥dx; 4) I(9x2—x+2)lnxdx;

S)Ixsinloxdx; 6).[ dx; 8) jsin29xdx;

X+

9) Jsinsxcos?’xdx; 10)]2( —3x° +2x—12)dx 11) Im
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BAPUAHT 20
Haiitu unrerpansi:

D[R g 9[VECIoG 9 [0 -ax-3inudcs [xe Vox;

2x° —7x + 20X — 1
6).[

)I 4x-1 dx 8) jcos xsinxdx; 9 jsin220xdx;

X2 —4x —

10)'f 9x +4x— 7) ;o 11) Id—

b X*+8x+32

BTOPASI ATTECTALIUSA
BAPUAHT 1
1. Pemuth muddepennraibHple ypaBHEHHS U CUCTEMY: a) 2y'?&/; = y2 :
0) xy'=2y|n¥, y(l):e; B) y'—ﬂ— r)y" =x? —e%; mxy"+2y' =0;
X

y'=-9z

) Yy +1=0,y(1)=—1, y(1)=-1; %) y" -6y +10y=x+4; 3) {z’—y

BAPUAHT 2
1. Pemuts quddepeHnranbable ypaBHEHHS U CUCTEMY: a) Xy' + 3y =1;

2
6) y' =L +3 42 my-L = y1)=0: ny' =2 m x"=y;
X X X

—3y +8z,
&) y'=2y°, y(-1)=1, y(-1)=1; = y" -3y’ + 2y = (1 2" {Z— xy/+3z
BAPUAHT 3
y+3 .

2
X

1. Pemmnts muddepeHnyanbable ypaBHEHUS M CUCTEMY: a) V' =

y2

6) y':—2+5z+4; B) xy'—2y =3x"; r))"=3x +C0S 5X; 1) Xy"+ y':i;

X X Jx

" ,3 _ _ ' _ " ’ . 2X y’:y_z’
Yy +64=0, y(0)=4, y(0)=2; wy" -4y’ +4y=—e"; 33’

Z'=y+ 3z

BAPHMAHT 4

1. Petmuth nuddepeHnanbHbe ypaBHEHUS U CHCTEMY: a) )'= { y5 ;

1 X+2y 1 " 1 y(ﬂj T r(ﬂ')
o = , 1 :O; +yCOSX =CO0Sx; =, — | =, - | =4

=

'=4y -1,
mxy"—y =e” X2 e) yy”:(y')z; x) 4c')"—8y'+5y=62; 3) {y, y
7'=Yy+21z.
BAPUAHT 5
1. Permuts nuddepennmansabie ypasaenus u cuctemy: a) 2Yy'+3X =0;
Jr
6)y'=— 1_9 y() ; B) Y——=—E r) Yy’ =cosx+e”

X
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"=y +5z,
m xy"+2y'=0; e) y”:l—(y’)z; x) Yy +2y' = X2 +2; 3) {y, y
2'=-y-3z.
BAPUAHT 6
1. Petuts muddepeHinanbHble ypaBHEHUs 1 cucTeMy: a) X' = 3y2;
l: Z _ 1 . _ . 1 _ _g " 2 .
6)y X 3y’y( 1)_4: B)xy_'_y_ Xa r)y_SInZXa
"'=2y + 12,
1) XY+ x%Y =X @)y =24y°; w)Y" —6Y' +8y =3x" —1;3) {y, ’
2'=4y +21z.
BAPUAHT 7
3
1. Peunts uddepeHnranbHble YpaBHEHUS H CHCTEMY: a) J' = y ;
3x+1

3
6) y—y—z—%+1; B) y‘+i—y:x4; r) y"=F, »1)=2,y'(1)=0;

y'=4y-z,

n y'tgx=y'+1; e)y' = 3Oy3; >1<)y"—4y'+8y:6e4"; 3){ ,
2'=Yy+22

BAPUAHT 8
1. Pemmuts muddepeHnuanbabe ypaBHEHUS U CHCTEMY: a) ))'— y2 tgx =0, y(ﬂ') =3;

3
6) y'= Z%Jr%; B)yl—leXSinX; r)y'=sin5x + cos2x; ) y"tghx=5Yy’;

y'=-3y -4z,

1
4y°y"=y* -1, y(0)=+2, y'(0)= —=: %) y" + 2y + 5y =5x:
)4y ¥(0)=+2, y(0)=— im0y +2y +5y=5x 3){2’—2y—52.

BAPHMAHT 9

1. Pemmuts uddepeHnmanbable ypaBHEHUs U cucteMy: a) Y 4 + x? dy = dx
y
X I " /4
0) 2y'=e*X +2%, y(e) :B)Y ————2— Y( ) 1iny =%+4x; m xy" =
X

"=y +1,
oY’y =y ~16, y(0)=2v2, y(0)=~2;x)y" -6y +10y =x+4; ) {y, Y
2'=4y +21.
BAPUAHT 10
. y+3.
1. Pemnts muddepennnanbubie ypaBHEHUS U CUCTEMY: a) ) = 5,
X

2

6) y'=%—7%+2; B)y'—%zz?ca; M Y =X’ —cosdx; nY"=(y)?;

' ' = -3z,
e>y”=1(1+'”l): Y= 2,y =1 0y +2y +5y=x-2:5 {0,
X X 2 z2'=y+5z.

BAPHMAHT 11

1. Peminth nuddepeHnanbHble ypaBHEHUS U CUCTEMY: Q) 2y'?&/; = y2 ;

6)y'—+y )y—l—x y() 0;ny" cosZSX;g)xy”+2y’:O;
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y'=y+4z,
=72y yv(2)=1, y'(2)=6: 4)y" =6y +10y=x+4:
0y =72y", y(2)=1,y(2)=6; 4y’ -6y +10y=x+ 3){2,:2y+52_

BAPUAHT 12
1. Petuth nuddepeHunanbHbe ypaBHEHUS U CHCTEMY: a) ))'= 3y2 ;
6) Xy’ =+/2X° + Y2 +V; B) y’—3—y:—%; rYy"=sin5x; n) X'y +x%y' =4;
X X
'=-3y + 2z,
0)y"y° +36=0, y(0)=3, y'(0)=2;4)y" -4y + 4y =x* +3x;3) {Z 2;’ ]
=2y +Z

BAPUAHT 13

1. PELINTH JU®PEPEHLUAJTILHBIE YPABHEHU S U CUCTEMY: A) y(4 + e")dy =e'dx;
2
6) y':y_z_l+4; B) y.+3_y:x4; Yy =e® -3x; nyxInx=y'’;
x° X x
'=3y+2,
)y =8y, y(0)=1, y(0)=2; w0y +2y +5y=xX; 3) {y, d
Z'=y+3L.

BAPUAHT 14
1. Pemuts quddepeHunansable ypaBHeHus u cuctemy: a) 2Yy+3X =0;

6)xy53yhv¥;B)y4yCOSX=COSX;rDY"=X3+COS4Xﬂ0“V":

'=y-3z,
oy =32y% y(4)=1, y(4)=4; x)y' -y —2y=6x+1; 3) {y’ y
2'=3y+2
BAPUAHT 15
1. Pemnts quddepeHunanbable ypaBHenus u cuctemy: a) Xy' + 3y =0;

4

6)y_y +5y+6 B)y+ =3x; Yy :iz+x;/:[)y"(ex+l)+y’=0;
X

" ,3 y,:5y+4z’
+16=0, 1)=2, (1 :2; "2y -3y=4 ;
e) V'Y Y() Y() x) Y y —oy=4x;3) {z’=—2y+112.

BAPHAHT 16
3

y .
x+1’

1. Pemuth quddepeHnuaibHble ypaBHEHHS U CUCTEMY: a) ' =

2y , 5y

1 4 14 X 4 !
6=~ +L my + 2=y =xe's 0 4y =Y
X X X

'=y+4z,
9)¥(2)=-5,y(2)=—-1; x)2y"+2y'+5y=2x-3; 3) {y ¢
BAPUAHT 17
1. Petuuth nuddepeHinanbHble ypaBHEHHS M CHCTEMY: @) X)' = 3y2;
2
6) y':y—2+9X +12;B) y'—Z:—In—X, y(l):l;r) y" =3x—sinx; n) y"tgbx =5y’;
X X X X
¢) ' =50y°, y(3)=1, y'(3)=5; w)y" + 2y =3x + 2x°; 3){
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BAPUMAHT 18

1. Peminte nudepennpaabable ypaBHEHUS U CUCTEMY: a) y'—y2 tgx=0;
2

6)y'=%—3%+3; B)Y +xy=—x°, y(0)=3;r)y”=x—34—5x2;a)y”tg7><=7y';

'=y+1,
oy =128y° y(0)=1, y'(0)=8; %) 6"-5y'+6y=06°+5; 3) y, y
'=y-1.
BAPUAHT 19
1. Pemuts muddepeHnuanbabe ypaBHEHUS U CHCTEMY: a) V'= )’2_—5;
X
6) xy' =xsinL +y; B)y’+3—y=£, y1)=1; ny"=2x"-1; n yxInx=y’;
X x5S
y'=y+6z,
"_ 08 31 1)=1, 11:7; "Ly —3y= 2_1;
Y =98y" yU)=1, yW)=7:wy"+ 2y -3y=x Loy, T
BAPUAHT 20
1. Pemuth nuddepennmanbuble ypaBHEHUS U CUCTEMY: a) y'—y2 tgx=0;
2
6)y’=y—2+z+12; B) Y+ 2xy =—2X", y(1)=1; Ny =Inx; m tgx-y"=y';
X X e
y'=y-2z,

)y +49=0, y(3)=-7, y(3)=-1; wy'—2y'-36=48; 3) 7' =3y +62.

KpuTtepuu onieHkM NMHCLMEHHOH KOHTPOJIbHON pabdoThl (8 pamkax pydesicHoll ammecmayuu)

Peznamenmom BPC kagedpwvl «Bovicuias u npukiaouas mMamemamuxay npeodycmompeno 25
06annos 3a evinoaHeHue pyoedcHou KoHmpoavHou pabomsl. Kajcooe 3adanue, 6xoosuee 8 KOH-
MPONLHYIO, OYEHUBACMCSA NPenoddgamesieM ONpedesleHHbIM Koauvyecmeom 0annos. Mmoeoswiii bain
3a KOHMPOLLHYIO PAOOMY NOIYUAEMCS CYMMUPOBAHUEM OANI08 3d 8Ce 3A0AHUSL.

Kpurepuii oueHKH 0HOT0 3a1aHUS:

pyOexxHasi KOHTPOJIbHAS paboTa OLIEHUBAETCS MaKCUMalbHO B 25 GamioB. Kaxmoe 3amanue, BXos-
1ee B KOHTPOJIbHYIO, OLIEHUBAETCS MPEIo1aBaTeeM OMpPeeIeHHbIM KoJn4decTBoM OanioB. Mroro-
BBbIN 0all 32 KOHTPOJBHYIO pabOTy MOJIydaeTcsi CyMMHpOBaHHEM 0allioB 3a Bee 3amaHus. [lpusenem
KPUTEPUIA OIICHKU OJTHOTO 3a/IaHus:

— o0y4arouuiics MpaBMJIbHO PELINI 33jauy; MpPH ATOM JIOTUYHO, NTOCIEA0BATEIbHO U apIyMEHTUPO-
BAaHHO M3JI0XKHJI pelIeHUe 3a/1a4l — MaKCUMAJIbHOE KOJIMYECTBO OalIoB;

— 00yyaromuicss B OCHOBHOM INPaBHJIBHO PEIINI 33jauy, JIOIMYCTHB IIPH 3TOM HE3HAUYUTENbHbIE He-
TOYHOCTU W HorpermHoctd — 80% OT MakCHUMaIbHOTO KOJIMYECTBA OAJUIOB;

— oOy4aroluiicst He MOJIHOCTBIO pelni 3ajauy, Ho He MeHee 50%, TOMycTUB MpHU 3TOM He OoJiee
OJIHOU rpy6oit ommoku — 60% OT MaKCUMAIILHOTO KOJIMYECTBA OAJIOB,;

— oOydJaromuiicst IpUBEIl HETIOJIHOE PelleHue 3a1auu (cTeneHb noiaHoTel — oT 30% mo 50%), nomy-
CTHB IIPU ITOM 3HauUTeNbHbIE HEJoUeThl — 40% OT MaKCUMAaJIbHOTO KOJINYecTBa OaIoB;

— oOyuaromuiics npusen He Oonee 30% pemieHus 3aaa4u, JOMYCTHB IPU ATOM TpyOble OMIMOKU U
HeoueTsl — 20% 0T MaKCUMAaJIbHOTO KOJMYECTBa OalioB;

— oOyyarouuiics He MPHUCTYNMWII K pereHuo 3a1aun — 0 0ayios.
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IK3AMEHAIIMOHHBIE BUJIETHI

BUMJIET Ne 1

1. TlepBooOpa3nas. HeomnpeneneHHbI HHTETPAT U €TO CBOMCTBA.
2. Pemuts nuddepeHnmranbable ypaBHEHUS:

1) 5+ Ydx=yJ4+xdy; 2) y'=xsinx; 3)y"+8y' +20y=x+4.
3. Pemuts 3amauy Komm: y'—ﬂ =2x*; y(1)=0.
X
y'=2y-z,
2'=y-2z;

4. Pemuth cucteMy quddepeHInaIbHbIX YpaBHEHUH: {

etgx X2
5. HaiiTu uHTErpans: J. 2 dx; I—SdX; ISin6 XCcosxdX.
COS” X 1+2x
BUJIET Ne 2
1. WuTerpupoBaHue Mo 4acTsAM.
2. Pemuth nuddepennmanbable ypaBHEHUS:
1 + " 4
1) y'= y 23; 2) y =i3+4x; 3) V' +2y +5y=x-2.
X X

3. Haiitu wactHOe pemrenne: Y' + % y= % ,ecmn Y(1)=0.

y'=y+z,
4. Pewntsb cuctemy nuddepeHuanbHbIX ypaBHEHHI: § :
'=y-1;
. 2
X arcsinx
~dx; | ( )" dx.

1+2x W’l—Xz

BUJIET Ne 3

5. HaifTu uHTErpansl: I xcos7xdx: .[

=

WuTerpupoBanne ApoOHO-palMOHANBHBIX (YHKIIHH .
Pemuts nuddepennmanbupie ypaBHEHUS:

1) 2y¥x=)% 2) y"=cos’x;  3)y" -2y +50y=x.

N

. . T
3. Haiitu yactHoe pemenue: Y + YSINX =SIiN X, eciu y(E) =0.

y'=-y+5z,
z'=-2y-3z;

&

Pemuts cucremy nuddepeHunanbHbIX ypaBHEHHH: {

ol

dx J- X
xIn®x~ J1+5x
BUJIET Ne 4

WuTerpupoBanue BEIpaXEHUH, COAEPIKAIMX TPUTOHOMETPHUECKUE (PYHKITUI.
. Pemmuts muddepennnanbubie ypaBHEHUS:

1)y(4+€x)dY=€de; 2) Y'=x+sin3x; 3)y"+6y +10y=3x+7.
Y

3. Haittn wactHoe pemenne: Y +—=SINX, ecmu y(7Z') =—.
X

. Haittu wmHTerpansi: I 2dX; IXZ In xdx.

N

28



y' =4y -2z,
4. Pemmuth cucremy qudpepeHInaIbHbIX YPaBHEHUN]: , .
2'=Yy+2z;
arctg® x xdx :
5. Haiitu wmHTErpasl: I—gzdx; j 5 IXSII’] 4xdx .
1+ X 5+ X
BUJIET Ne 5

1. Omnpenenennsiit uaTerpan. Cpoiicrsa onpenenennoro unrerpaina. ®opmyna Herorona-JleiiOnuna.
HHTerpupoBanue no 4acTsm.
2. Pemuts nuddepeHnnanbHble ypaBHEHUS:

2
1) y':3:y ;2 y”=—1 = 3)y"—4y +5y=x"+30.
x" =3 (x+1)
3. Haiitit yacTHOE peuieHue: y'—l=x2, y(l)zo.
X

y'=2y-1,
2'=y-2z7;

4. Pemuth cucteMy nud depeHIranbHbIX YpaBHEHUH: {

5. HaiiTH MHTerpas: Jsinzxdx; jthxdx; jx<:ostdx.

BUJIET Ne 6

1. OcHOBHBIE TOHATHS TeOpHH U PepeHIINATBHBIX YPaBHEHUM.
2. Pemuth nuddepennmanbabie ypaBHEHUS:

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

3. Haittn wactnoe pemenue: Y —2xy=x , eciu Y(0) =2.

y'=y+z
4. Petnth cuctemy audepeHnaabHbIX YpaBHEHHM: { , "
7’=Y—-1,
dx 1 1
5. HaiiTu uHTErpansl: I — ; J. dx: I —ZdX.
sin(5-3x) 7 3x-2 (3x-2)
BUJIET Ne 7

1. Auddepenunanpabie ypaBHEHHs IEPBOTO Mopsiaka. OcHOBHBIEC MOHATH. Teopema cyiiecTBoBa-
HUS U €IMHCTBEHHOCTH petieHus 3anaun Ko,
2. Pemuth nuddepennuranbubie ypaBHEHUS:

1) xy'+y°=0; 2)y"=sinbx+2x", 3) Y' -2y +17y=4x .
3. Haiitn yactHOe peruenue: Y — 3% =X, ecm Y1) =2.
{y’ =4y + 2z,
4. Pemnts cucteMy auddepeHInaTbHbIX ypaBHEHHI: | :
Z'=y+5z

5. HaiiTu uHTErpaIb: JXE_SXdX; JCOSZ xdx; I(l+ 7X)4dX.

BUJIET Ne 8

1. Iuddepenunanbupie ypaBHEHUS C pa3AesIIOIIUMUICS TEPEMEHHBIMH.
2. Pemuts nudpepeHnanbHble ypaBHEHUS:

1) x'=3y* 2)y'=e"-3x; 3)y' +2y' +82y=3x+2.
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3. Haiitu yactHoe pemenue: )'+)COSX =C0Sx, ecniu Y (0)=2.
y' =4y +6z,
2'=4y+2z;

4. Pemuts cucremy nuddhepeHuanbHbIX YpaBHEHUI: {

arcsinx

V1-—x2

dx : IcosZGde; j5x|nxdx.

5. HailiTu uHTErpassl: I

BUMJIET Ne 9

1. JIuneiinble nuddepeHnranbHble ypaBHEHHS IEPBOTro NOPSIKA.
2. Pemuth nuddepeHnanbable ypaBHEHUS:
5
1) y'= y ;o 2) y"=COSX-Sin2x; 3) 2y"+2y'+5y=2x-3.
3x+1

3. Haiitu yactnoe pemenue: (2X+1)y +y =X, ecrm y(0) = 2/3.
y' =5y +3z,

4. Pemntsh cucremy muddepeHnanbHbIX YPaBHEHUI: | .
2'=2y+4z;

5. HaiiTu uHTErpasl: J';dx ; Jxe_exdx ; J ! dx

J25-6x2 le2x

BUJIET Ne 10

1. Iuddepennmanpabie ypaBHEHHS BBICIINX MOPAKOB. 3amavya Komm. YpaBHeHUs, TOMyCKarOIINE
MOHIKEHUE TOPSKa.
2. Pemuth nuddepeHnmanbHbie ypaBHEHUS:

1) y—°tgx=0; 2) y'=x>+cos4x; 3) y"-10y'+26y=x+5.
3. Haiiti wacTHOe perieHue: y'+3—y =x", ecmn y(-1) =1.
X

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

4. Petnth cuctemy audepeHnnanbHbIX YpaBHEHHM: {

X
5. Haiiti MHTerpab: jtggdx; I > dx; IXCOS3XdX.

X
3+4x
BUJIET Ne 11

1. JIunelinbie OAHOPOIHBIE U HEOAHOPOIHBIC AU(depeHnanbabie ypaBHeHus. CTpyKTypa o0IIero
pelIeHUs TUHEHHOTO OTHOPOAHOTO MU depeHIIaNIbHOTO ypaBHEHUS.
2. Pemuth nuddepeHnmranbubie ypaBHEHUS:

1) y.:yz_;5; 2) y”:sinzx; 3) y'+12y' +37y=x-1.

12
3. Haiitu yactHoe pemenue: Y — Y ——3, €M yh=2.
X X
y' =5y +2z,
4. Pemnts cucremy muddepeHnanbHbX YPaBHEHUR: | .
z' =3y +4z,

dx
cos? (4 —3x)

5. Haiitu nHTErpasbL: I

: J(Z +7x)*dx; stin3xdx.
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BUMJIET Ne 12

1. Meroa Bapraluy MPOU3BOJIbHBIX MIOCTOSHHBIX PEIICHUs] HEOJHOPOIHOTO JIMHEHHOTO TuddepeH-
[IUAJILHOTO YPaBHEHUSI C MPOU3BOJIBHOM MPaBOil 4aCThIO.
2. Pemute nuddepeHpaabHbe ypaBHeHmI:

1) y':—% = Y —+x 3) 4)"-8y+by =2x—6.
X7y

y

2
3. Haiin wacToe pemenne: ' —= =——-, ecin y(l) =1.
X

y'=3y -5z,

4. Pemuth cucteMy quddepeHInaIbHbIX YpaBHEHU: { ,
Z7’'=Y+1,

2
5. Haifty mHTErpanbI: jxe“‘x dx: J‘lgdx sin® xdx.
+5x

BMJIET Ne 13

1. Jluneiinbie oqHOpOAHBIE MU depeHIInaIbHble YpaBHEHHSI BTOPOTO MOPSAIKA C MOCTOSIHHBIMH KO-
s dunmeHTamu.
2. Pemuth nuddepennmanbable ypaBHEHUS:

1) y'-yictgx=0; 2) y'=— % . 3) Y +6y +25y=x-1.

sin“ 2x

3. Haiitu yactHoe pemenue: Y +=2—=3x, ecim Y(1) =2.

2
y'=-Ty+12,

7'=-2y-5z;

4. Pemuth cuctemy audpepeHnnanbHbIX YpaBHEHHH: {

5. HaifTu uHTErpansl: J cos° xsin xdx; I xe 2*dx; j —dx
10+ 3x?

BUJIET Ne 14

1. Jluneiinbie HEOAHOPOJHBIE AU PepeHInanbHbIe YpaBHEHHUI BTOpOro nopsijaka. CTpykTypa o01ero
pelIeHus.
2. Pemuth nuddepeHnmranbubie ypaBHEHUS:

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

3. Haiitu yactHoe pemenue: Y + oY 23 ,ecmn Y(1) =1.
X
y'=4y-1z,

4. Pemuts cucremy nuddepeHuanbHbIX YypaBHEHUI: , .
2'=-y+4z,

dx.

5. Haiitu uHTErpAIBI: Jctg(? —10x)dx; Jxezxdx; -[9 X 5
+ X

BUMJIET Ne 15

1. Cucremsl nuddepeHranbabix ypaBHeHHH. Hopmanbhbie cuctemsl. 3agaaya Komm. Merton uc-
KIIFOUEHHS] HEU3BECTHBIX.

1) (*+5)dy+ye®dx=0; 2) y"=6/x*; 3)y" -8y +17=e"
3. HaiiTu yacTHOE pellIeHHE: y’ + Xy = —x3, eciu y(O) =3.
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y'=3y -1z,

4

'=y+1;

4. Pemuts cucremy nu¢depeHnuanbHbIX ypaBHEHUH]:

< . 1 . —2X . 1
5. Haiitu HHTCIpaJibl: Im dX y Jxe dX y J‘m dX .

Kputepun omeHKH (8 pamKax npomesicymouHol ammecmayuu)

Pezcnamenmom BPC kagedpul «Bvicuias u npukiaonas mamemamuxay omeem cmyoenma Ha
9K3aMeHe OyeHueaemcs no 5-0anibHou wKane.

Kpurepuii oueHkH oTBeTa Ha IK3aMeHe:

— 5 0a/J10B TOJTyYaeT CTYIEHT, IPOJEMOHCTPUPOBABIIMI MOJHOE BJa/IeHUE 3HAHUSMU B COOTBET-
CTBUM C TpeOOBAaHUAMH YIEOHOU MPOTPaMMBI, T.€. PEIIMBIINN BCE 3aaHus 0e3 OMMOOK B JOTHYE-
CKUX PacCyXJeHHUIX U B 000CHOBAHUU PELICHMUS;

— 4 0ay1y1a 1OJTyJaeT CTYJEHT, KOTOPbIM IIPH MOJHOM BJIaJIEHUU 3HAHUSMHU B COOTBETCTBUU C Tpebo-
BaHUAMHM y4e€OHOU MpOrpamMMbl IOMYCTUII OT/IEIbHbIE HECYIIECTBEHHbIE OINOKN OO0 pUBEIEHHBIE
UM pellIeHUs] HEe0OCTaTOYHO 0OOCHOBAHHBI;

— 3 0aju1a MOJy4YaeT CTYAEHT MPU HEMOJIHOM M3JIOKEHUH MOJTYYEHHBIX 3HAHUH, JOMYCTUBIIUNA TIPU
3TOM OT/EJIbHbIE CYIIECTBEHHbIE OIINOKY;

— 2 0aju1a ToJyJaeT CTYJISHT IpH OECCUCTEeMHOM H3JI0KEHHHM Marepuaja, JOMYCKAIoMUNd CyIie-
CTBEHHBIE OIIMOKHU, KOTOPbIE MOTYT MPEMATCTBOBATh YCBOCHUIO AalbHElIIel yueOHON nHpopMaluu.
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TPETUMA CEMECTP
BOITPOCHI IJI KOJUIOKBUYMA (TEKYILLWUIM KOHTPOJIb)

PA3JIENT: «TEOPUS BEPOSATHOCTEN U MATEMATUYECKAS CTATUCTUKA»

1.

10.

11.
12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

[Ipenmer Teopuu BepositHOCTH. [IpocTpancTBO 31eMeHTapHBIX coObITHI. OCHOBHBIE OIpe/erne-
HUS.

[Tonsarue cnyuaiinoro coosiTusa. Kiaccnuueckoe onpesienieHue BEpOSITHOCTH.

OnemeHTsl KOMOUMHaTOpuKkHU. [IpaBuio cymMmsl U npaBuio npousBeneHus. IlepectaHoBku, coue-
TaHUs U pa3MEILEHUs.

TeopeMmsl CI0KEHHsI 1 YMHOKEHHS BEPOSITHOCTEH. Y CII0BHAsA BEPOATHOCTh. HezaBucumocTs co-
OBITHIA.

®opmyia noaHo# BepoaTHocTH. DopMmyia baiieca. BeposSTHOCTb OLIEHKH THIIOTES.
HezaBucumslie ucnpitanusd. ®opmyna bepuynnu. HaueposiTHeliiee yncio HacTyMaeHUs! COObI-
THs B cxeMe bepHyu.

Penkue coObrtusi. ®opmyna I[yaccona.

JlokanbHas ¥ UHTErpangbHas Teopembl MyaBpa-Jlamaca. OTKIOHEHUE OTHOCUTENBHOM YaCTOTHI
OT TMOCTOSTHHOM BEPOSITHOCTH B HE3aBUCHMBIX MCTIBITAHHSIX.

Onpenenenne ciaydyalHOM BenWYMHBL. BHIbI ciydaliHbIX BeMWMYMH. [[UCKpETHBIE ClTydalHbIE Be-
nuurHbl. OYHKIMS pacipeieieHHs U ee CBOMCTBa.

Tunuunele pacnpenesneHusi IUCKPETHBIX CIydalHBIX BEJIMYMH: paBHOMEpPHOE, OMHOMHUAIBHOE,
[TyaccoHoBckoe.

MaremaTruyecKkoe OKUAaHUE U TUCTIEPCHS JUCKPETHOM CIIy4ailHOW BEJIMYHUHBI.

HenpepsiBHble citydaiiHble BenuuuHbl. DYHKIHS pacnpeneieHuss U IUIOTHOCTh BEPOSTHOCTH
CIIy4alHOU BEJIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA.

PaBHOMEpHOE, TTOKa3aTEeNbHOE U HOPMAJIBHOE pacCHpeleeHUs HEMPEPhIBHOW CITy4alHON BeEJH-
YUHBI.

MareMarrnueckoe 0)XKUAAHUE U IUCIIEPCUs HENTPEPBIBHOW CIy4allHON BEJIUYHHBI.

HopmanwsHoe pacmpeneneHre U e€ro CBOMCTBa. 3aKOH OOJbIUX yucen. Teopembl bepHymnu u
UYeorpimesa. llenTpanpHas npenenabHas Teopema JlamyHosa.

CucrteMbl cilydailHbIX BelWuuH. Pacmpenenenue 1ByMepHOU ciydaiiHOUW BenuunHbl. KoBapua-
s u kodpdunueHt koppessiuun. Jluneitnas perpeccus. KoBapuannonHas M KOppensiivo HHas
MAaTpULbI CIIy4alHOTO BEKTOPA.

DneMeHTbl MaTeMaTUYeCKON CTaTUCTUKU. ['eHeparbHas U BHIOOpPOYHAsi COBOKYIMHOCTH. Bapua-
[IMOHHBIN Psi.

I'ucrorpamma, smMnupuueckas GpyHKIuUs pacrpeneacHus, BBIOOpOYHasi CpeHss U TUCIEPCHSL.
Cratuctuueckue OIEHKU: HEeCMelleHHbIe, d(dekTuBHbIe, cocTosTeNnbHbIe. [loTpenHoCTh OleH-
k. JloBepuTenbHas BEPOSATHOCTh U JOBEPUTENbHBIA MHTEepBai. OmnpeneneHrne HE0OX0AUMOTO
o0wvema BrIOOpKHU. [TprHIIMIT MaKCHMaTBHOTO MPABAOMIOA00HS.

OyHKIMOHATBHAS 3aBUCUMOCTE U perpeccusi. Kpusbie perpeccuu, ux cpoiictsa. KoadduiueHnt
KOPPEISILINHI, KOPPETSIIUOHHOE OTHOLLIEHHUE, UX CBOMCTBA M OLIEHKH.

Cratuctuueckue MeToJ]ibl 00paboTKH pe3ynbTaToB HaOmoneHuil. OmnpeneneHue MapameTpoB
HEJTMHENWHBIX YPaBHEHUN PErpeccuy METOJOM HAaWMEHBIIHUX KBaJPAaTOB HEMOCPEICTBEHHO U C
MMOMOIIIBIO JIMHEAPU3YIOIINX 3aMEH NepeMEeHHBIX. [[OHsATHE O KpUTEPUSX COTIACHSL.
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Kputepuu oueHku (6 pavkax mexyweu ammecmayuu,)

Pecnamenmom BPC kageopvr «Bvicuas u npuxiaduas mamemamuxa» npedycmompero 10
bannos 3a mexkywyro ammecmayuio. Kpumepuu oyenku pazpabomansi, ucxoosa us pasoeneHus oai-
7108: 5 6an1068 34 0C80EHUE MeOPemMUIeCcKUX 0NPOCO8 OUCYUNIUHBL, 5 6ANI08 — 34 8bINOJIHEHUE 00-
MAWHUX 3A0AHUI.

KpuTeplm OICHKHU OTBETOB HA TECOPCTUHYECCKHUE BOIIPOCHI:

— 5 0aJUI0B BBICTABIISICTCS CTYJICHTY, €CJIM OH H3JIOKUII COJIEp)KaHHe BOTIpoca B 00beMe, IPeayCMOT-
PEHHOM MIPOrpaMMOM, IIPU ITOM U3JIOKUI MaTepUall FPaMOTHBIM S3bIKOM, TOYHO HUCIIOJIb3Ysl MaTeMa-
TUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPE/IEICHHOMN JIOTMUECKOM MOCIeI0BaTEIbHOCTH;

— 4 6ajs1a BBICTABIISIFOTCS CTY/ACHTY, €CJIU MPH AOCTATOYHO IMOJHOM U IPaMOTHOM OCBEIIEHHUU BO-
Ipoca OH JI0MYCTUJI HEOOJIbIINE HETOYHOCTH, HE HCKa)KaoIMe MaTEMaTHUYECKOT0 CO/IEpP>KaHUs OTBE-
Ta;

— 3 0aJs11a BBICTABIISIIOTCS CTY/ICHTY IPH HETIOJHOM PACKPBITHH COJAEpKaHUs BOTpoca (coaepikaHue
BOIIpPOCa M3JI0’KEHO (parMEHTapHO, HE BCEr/a IOCIEeI0BaTENbHO), HO MOKa3aHO O0Ilee MOHUMaHHe
BOIIPOCA; IOMYIIEHB! OIINOKU IPU UCIOJIB30BaHUU MaTEMAaTUYECKOW TEPMUHOJIOTHH;

— 2 0ajuia mojy4aeT CTYJEHT, MPOJAEMOHCTPUPOBABIINN OOpPHIBOUHBIE 3HAHWUS U JOMYCTUBLIUI
OLIMOKY B OTIpEAETICHUH MOHATUI U ITPH UCIIOJIb30BAHUN MaTEMaTHYECKOW TEPMUHOJIOTHH;

— 1 6anJ1 mosyyaeT CTyACHT, IPOIEMOHCTPUPOBaBIIHi 3HaHNEe MeHee 10% marepuana, BRIHECEHHO-
r'0 Ha KOJJIOKBUYM.

KOMILJIEKT 3AJAHUMH JIJI1 KOHTPOJIbHOM PABOTHI (PYBEXKHBIIA KOHTPOJIb)

[TEPBAS ATTECTALIUA

BAPUAHT 1

1. B smuxke 8 nmeraneit, 5 U3 KOTOPHIX - KayeCTBEHHBIE U 3 - ¢ nedekroMm. Haymauy usBnekaror 4
neranu. KakoBa BepOsSTHOCTb TOTO, YTO 2 U3 HUX - KAUECTBEHHBIE.

2. DK3aMeHaIMoHHas rmporpamma coctout u3 20 BompocoB. CTyneHT 3HaeT 15 BOMPOCOB MpOTrpaMMBbl.
Kak BepogTHOCTb TOTO, YTO CTY/IEHT OTBETHT Ha JIBa MOCJIEIOBATENILHO 33/IaHHBIX BOIIpoca?

3. B marasune npopgarotr o0yBb, U3TOTOBIICHHYIO Ha Tpex (abpukax: 70 map — nepBoit padpuku, 20
nap — BTopoit u 10 map — Tperbel hadbpuku. Bes mpomykius mepBoit pabpuky - Ka4eCTBEHHAS,
Ui BTOpOH U TpeThell ¢pabpuk cootBercTBeHHO: 60% 1 70% kauectBa. KakoBa BeposSTHOCTB TO-
ro, 4TO KyIUIEHHasi Haya4dy mapa o0yBU OKa3ajoch kauecTBeHHOW? Ecnu mapa o0yBu KauecTBeH-
Hasi, TO YeMy paBHa BEPOSITHOCTb TOTO, YTO OHA U3TOTOBJIEHA Ha BTOpoii (habpuke?

4. OObryHyI0 MOHETYy Opocanu 5 pa3. Uemy paBHa IpH 3TOM BEpOSITHOCThH BHINAJCHUS repba JBa
paza?

BAPUAHT 2

1. HaGupas Homep Tenedona, aboHeHT 3a0bU1 MocaeqHre TpU I dpbl U HaOpan ux Haygaudy. Haiimure
BEPOSITHOCTH TOT'O, UTO HAOPaHBI HYXHbIE IU(PBI, €CIIM U3BECTHO, YTO BCE HU(PBI pa3TUIHbIC.

2. Tpu cTpenka CTpENsIoT 0 MUIIECHU ¢ BeposTHOCTsIMH Tormaganus 0,7; 0,8 u 0,9 cooTBeTCTBEHHO.
KakoBa BeposSTHOCTH TOTO, UTO TIPU OJTHOM 3aJIIe MONaAyT B MUILIEHb BCE TPU CTpesKa?

3. B mepBom simyke 7 KauecTBEHHBIX U 3 JIe(heKTHBIX M3/IENHS; BO BTOPOM — 6 Ka4eCTBEHHBIX U 4 edeKT-
HbIX M3aermsl. VI3 epBoro siyka BO BTOPOi MEPEKIIaIbIBAIOT OJJHO M3/IETINE, a 3aTEM U3 BTOPOTO SIIMKA
M3BIIEKAIOT OHO M3zerme. KakoBa BEpOSATHOCTB TOT'O, UTO 3TO U3/IENNE KAYeCTBEHHOE?

4. BcxoxecTh ceMsH mieHuIsl coctaBnseT 80%. Uemy paBHa BEpOSTHOCTh TOTO, YTO U3 § MOCe-
SIHHBIX CEMSIH B30HJET POBHO 57

BAPUAHT 3

1. Ha oaunakoBbIX KapToukax uu¢psr: 1, 2, 3,4, 5, 6, 7, 8, 9. OTu xapTouku 6epyT OJHY 3a ApYroi
U TepEeBOPAYNBAIOT TaK, YTOOBI OHU Jieriu nudpamu Bepx. Haiinute BeposITHOCTH TOTO, YTO HO-
Mepa KapTodek OyayT uaTu mo nopsaky 1,2, 3,4,5,6,7, 8, 9.

2. IlepBslit cTyneHT U3 25 BompocoB nporpammsl Beryumit 20, Bropoit — 15. Kaxxnomy crynenTy 3ana-
0T T10 OJTHOMY BoIpocy. Onpenienure BeposTHOCTb TOTO, YTO 00a CTy/IeHTa CAA0T SK3aMEH.
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3. Hekro, 3a011yIMBIINCE B JIECY, BBIIIET Ha MOJSHY, OTKYya Beslo 4 moporu. M3BECTHO, 4TO BEpO-
SITHOCTU BBIXOJIa U3 JIECY 3a 4Yac JUIsl pa3jIMuHbIX JOpOr paBHbI cooTBeTcTBeHHO 0,8; 0,6; 0,3 1
0,1. Yemy paBHa BEpOSTHOCTH TOTO, YTO 3a0JIyJMBIIMIACS MOIIEN MO MEPBOK AOPOTe, €CIH H3-
BECTHO, YTO OH BBIILIEN U3 Jieca yepe3 yac?

4. MWrpanbpHasg KocTh nogopomeHa 9 pas. Haiiaiure BepoATHOCTh BBITIAICHUS €IUHHLBI 6 pas3.

APUAHT 4

1. W3 kononsl B 36 kapT Hayraj BbiOupatoT 4 xapTbl. KakoBa BEpoOsSITHOCTh TOTO, YTO CPEeA HHUX
OKa)XKyTCsl TpH Ty3a?

2. Uwmerotcs aBe ypHBL: B 1-i — 6 )KeNTHIX U 4 CHHUX; BO 2-i1 — 8 JKeNTHIX U 2 CHHUX Imapa. 13 kax-
JIOM ypHBI U3BJIEKAIOT MO OJHOMY Iiapy. KakoBa BEpOSTHOCTH TOTO, YTO U3BJICUEHHBIE LIApbI
pa3HbIX IBETOB?

3. U3 25 cTyaeHTOB rpymnmbl 5 CTYJEHTOB 3HAIOT BCE 25 BOMPOCOB MporpamMmbl. 10 CTy€HTOB BHI-
yursid 1o 20 BOMpocoB, 7 CTYACHTOB - 10 15 Bompocos, Tpoe - no 10 Borpocos. Ciay4daitHO BbI-
3BaHHBIN CTYJEHT OTBETUJ Ha 3aJaHHbIN Bompoc. KakoBa BEpOSATHOCTh TOTO, UTO OH U3 TEX TPEX
CTYJEHTOB, KOTOpbIE€ MOAr0TOBMIN 20 BOIPOCOB.

4. UrpanbHas xkocTh nogopomiena 10 pa3. Haligute BeposTHOCTb BbINaI€HUST «TPOUKH» 7 pas.

BAPUAHT 5

1. B kop3une 10 Genbix u 6 yepHsix mapoB. Haynauy ussnekaror 5 mapoB. KakoBa BeposiTHOCTH TO-
ro, 4TO 313 HUX OeJbie U 2 yepHbIe?

2. Ha npeanpusiTul UMeroTcsl Tpu aBTOMOOMIs. BepositTHocTh Oe30TKa3HOM paboThl 1-TOo M3 HHUX
paBHa 0,9; 2-ro — 0,8; 3-ro — 0,7. HaliguTe BEpOATHOCTH TOTO, YTO JIBA M3 HUX, O€3PA3IMIHO KO-
TOpbIe, 0€30TKa3HbI B TEUEHUE ONPE/IETICHHOIO BPEMEHH.

3. VY peibaka ecTh TpH M3IMOOICHHBIX MECTa PHIOAIKH, KOTOPBIE OH MOCENIAET ¢ OJTMHAKOBOM BEPOSIT-
HOCThIO. BepositHocTH ymauHo# pwibanku mjist 1-1o, 2-T0 1 3-TO MECT paBHBI COOTBETCTBEHHO

11 1

§; E u —. PpiOak oTnpaBuiics Ha ppIOATIKY U yada yiablOHynach emy. KakoBa BepoATHOCTH TO-
ro, 4TO OH yIuJ Ha 1-M mecTe?
4. Pabounii obcmyxwuBaer 10 ctaHkoB. BeposTHOCTE HEOOXOAMMOCTH PETYIUPOBKU TSI KOKIIOTO W3 HUX

1

paBHa — . KakoBa BEpOSTHOCTB TOTO, YTO paboyeMy MPUAETCS OTPETYIUPOBATH POBHO 4 CTaHKa?

BAPUAHT 6

1. B ayauropuu 6 roHomieit u 5 neBouyek. Haymauy otoOpansl 7 cryneHToB. KakoBa BEpOSITHOCTD
TOTO, 9YTO OTOOpaHbI 4 IOHOMICH U 3 AEBYIIKH?

2. B ypue 50 mapos: 15 cunux, 5 3enensix, 20 kpacHsix u 10 6enpix. KakoBa BeposITHOCTh TOTO,
YTO U3 YPHBI U3BJIEKAIOT [IBETHOM 11ap?

3. IlokynaTenb ¢ paBHBIMU BEpOSITHOCTSIMH TOCEIIaeT TPU MarasuHa. BeposTHOCTH TOro, 4Tto OH
caenaer nNokynku B HUX pasHsel: 0,5; 0,3 u 0,1. [lokynarens moceTws1 OAMH U3 3TUX MarasuHOB U
caenal nmokymnky. KakoBa BeposITHOCTB, UTO 3TO ObLJI MEPBbI MarazuH?

4. KoHTpoJIbHOE 33/laHue COCTOUT U3 5 BOMPOCOB, HA KAXKIBIA U3 KOTOPHIX AaeTcs 4 BapHaHTa OT-
BETAa, U3 KOTOPHIX | MpaBUIIbHBIN, a OCTANIbHBIE TPU HENpPaBWIbHbIE. HaliuTe BEpOSITHOCTH TOTO,
YTO CTYJICHT, HE3HAIOIIMI OTBETa HU Ha OJMH BOMPOC, BBIOEPET CIy4aiiHO 3 MpaBUIILHBIX OTBETA
Ha 3THU 5 BONPOCOB.

BAPUAHT 7

1. B rpynne 12 ctynenToB, cpeau KoTopbix 4 oTnnyauKa. [lo cucky otobpans! 5 crynentos. Ka-
KOBa BEPOATHOCTb TOTO, YTO 3 U3 HUX OTJIMYHUKA?

2. Ilepssiit cryneHt u3 30 BompocoB mporpaMMsbl Belyumi 25, a Bropoit — 20. Kaxxnomy cryaeHTy
3a/1al0T IO OJIHOMY Borpocy. Onpeaenure BEPOATHOCTh TOTO, YTO MPABWIBHO OTBETUT TOJIBKO
MEePBbIN CTYJECHT.

3. Ha mpeampusTM M3rOTaBIMBAIOT U3JENUS Ha TpeX KoHBelepax. Ha mepBoil nuHMM TIPOU3BO-
mutest 30% wu3genuit ot obiiero oovemMa, Ha BTOpo nuHHH — 25%, HA TpeThel — OCTallbHAs
4acTh MPOAYKUMHU. ['0THOCTh M3/enuil, TPOU3BEACHHBIX HA ATUX JIMHUAX COCTABIISIET COOTBET-
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4.

cTBeHHO 97%, 98% u 100%. Onpexnenute, yTo Hayraja B3ATOE U3AEIUE, BHITYLIEHHOE MPEANPU -
THEM, OKa)KeTCsl OpaKOBaHHBIM.

B cembe 5 nereit. Cunrtas BEpOATHOCTH POXKACHUS MAIbUMKa U JCBOYKH OJIMHAKOBBIMH, HAUIUTE
BEPOSTHOCTH TOTO, YTO CPEIU JIEeTel 2 MaIbuiKa U 3 I€BOYKH.

BAPUAHT 8

1.

2.

W3 xonoapl B 36 KapT BEIHUMAIOT HAyraja JBe KapThl. KakoBa BEpOSTHOCTH TOTO, YTO OHU OJTHOU
MacTu?

B macrepckoit He3aBUCHMO APYT OT apyra paboTaioT JBa CTaHKa, BeposSTHOCTH TOTO, B TEYCHUE
Yaca MEepBBII CTAaHOK HE MOTpedyeT BHUMaHUsS MacTepa, paBHa 0,9, a s BTOpPOro CTaHKa 3TO
BeposATHOCTH paBHa (,8. HaiiTu BeposATHOCTH TOTO, YTO B TEYCHHE Yaca HU OJUH U3 CTAHKOB HE
noTpeOyeT BHUMaHUS MacTepa.

B simuke HaxosTCS OTMHAKOBBIC M3IENNsI, M3TOTOBJIEHHBIE HA IBYX cTaHKax: 40% wu3nenuii us-
TOTOBJICHBI Ha TlepBOM cTaHke U 60% Ha BTOpoM cTaHke. bpak mpoayKiuu mepBoro cTaHka co-
craBisier 2%, BToporo —1%. HaliTu BeposSTHOCTb TOrO, YTO CilydyailHO BBIOpaHHOE U3JENue U3-
TOTOBJICHO Ha MEPBOM CTaHKE, €CITH OHO OKa)XeTCsi OpaKOBaHHBIM.

B xBaptupe 8 snexkrpuueckux jgammodex. s KakIo# JIaMIOYKd BEPOSTHOCTH TOTO, YTO OHA
ocTaeTcsl UcIpaBHOM B TeueHue roja pasHa 0,8. KakoBa BEpOSITHOCTh TOTO, UTO MPUIETCS 3aMe-
HUTH POBHO ITOJIOBUHY JIAMITOYEK?

BAPUAHT 9

1.

2.

4.

Cpemu 25 ctyneHToB Ipynnbl, B KoTopoid 10 neByiiek, pa3pIrpblBalOT 6 OUIETOB Ha CTYAEHYECKYHO
BecHy. HaiiuTe BEpoATHOCTD TOTO, UTO Cpenu 00amaTeneii OMIeToB OKKYTCS 3 IEBYIIIKH.

B ypue 7 6enbix u 3 yepHbIX mapa. M3 Hee mocieqoBaTeabHO OJMH 3a APYTrUM H3BJIIEKAIOT JBa
mapa. KakoBa BeposITHOCTh TOT0, 4TO 00a 1mapa oenpie?

B nmatu smukax HaXxoJIATCsl OJMHAKOBBIE 110 BECY M pa3MepoM Hiapbl. B nByx smukax — no 6 Oe-
TeIX U 4 yepHbIX. B ABYX Apyrux smmkax — mo 8 OenbIX ¥ 2 YepHBIX mapa. B omHoM smmke —
Bce mapsl 6ensle. Haynauy BeIOMpaeTcs sIUK U U3 HETO M3BJIEKAETCs Iap, KOTOPBIA OKa3alcs
OenbiM. KakoBa BEpOSTHOCTH TOTO, YTO O€lblil I1ap U3BJICUEH M3 SILIUKA, COAEPHKALIETO TOJIBKO
Oenble mapbl?

B maxmatsl urparor JBa maxmaTucTa OJUHAKOBOro MactepcTBa. KakoBa BepOSTHOCTb BHIMTPATh
TpU NMAapTUHU U3 LIECTU AJIS KaXKJOT0 IIaXMaTUCTA, €CJIM HUUbU HE 3aCUUTHIBAIOTCSI.

BAPHMAHT 10

1.

2.

KakoBa BeposSITHOCTb TOTO, YTO IPU 3aMOJHEHUU KapTOUYKHU «CIopTiaoTo 6 u3 36 Oyaer yragaHo 5
HOMEpOB?

B rpynne 25 cryaenToB, u3 Hux 15 ronHomeit u 10 aepyimiek. KakoBa BEpOsSTHOCTh TOTO, YTO U3
BBI3BAHHBIX Ha yJauy TPEX CTYJIEHTOB MEepPBbIE ABE JEBYIIKU, TPETUN — FOHOIIA?

ITo mocce, Ha koTopom cTouT Genzo3anparka (A3C), nBuwxyrcs aBTomoounu: 60% — JIerkoBkle,
30% — rpy3oBuku 1 10% — aBTOOYCHI. BeposTHOCTH TOro, 4To OyIEeT 3ampaBisAThCA: JETKOBas
mammHa — 0,2; rpy3oBuk — 0,4; aBto0yc — 0,1. Ha 3anpaBky 3aexana mamuHa. Haiinute Bepost-
HOCTB TOTO, YTO 3TO - TPY30BHK.

YCTpoHCTBO COCTOUT U3 § HE3aBUCUMO PabOTAIOIIMX 3JIEMEHTOB. BeposSTHOCTH OTKA30B KaX0-

T'O U3 3JICMCHTOB 3a BpEMs T OJIMHAKOBLI U PABHBI p = 0,2 . Haiitn BEPOATHOCTH OTKa3a, €CJIN
JJIA 9TOT0 10CTATOYHO, YTOOBI OTKA3AJIN XOTS OBI TpH 3JICMCHTA U3 8.

BAPHMAHT 11

1.

Tpuauatn Beimyckaukam I'THU npenocraBnens! 15 pabouux mect B I'po3HoM, 8 — B 'ynepme-
ce, 7— B ApryHe. KakoBa BEpOATHOCTb TOTO, YTO JBa ApYyra OKaXKyTCs IO PacHpEIEIICHUIO B
OJIHOM IOpOJI€, €CIIN PACIIPEAECIAIOT CTYACHTOB Hay1avy.

KpyroBasi MuIlIEHb COCTOMT U3 TPEX HEMEpPECEKAIOUIUXcs 30H. BeposATHOCTH momnafaHus B 3TH
30HBI NP OJHOM BBICTpese cooTBeTcTBeHHO paBHbl 0,1; 0,3 u 0,4. Halitu BeposTHOCTB: a) mo-
Ma/IaHus B IEPBYIO WIIM TPETHIO 30HBI; 0) MpoMaxa Mo MHUILEHH.

Crynent Bolyunn 30 BonpocoB u3 40 no nporpamme. Korga a1 Hero BeposTHee caTh IK3aMEH
— KOTJIa OH 3alJIET Ha SK3aMEH NEPBBIM MU BTOPBIM?
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4.

BepositTHocTH nOKyIIKKM OpakoBaHHOTO KOoMILIeKTa nocyasl pasHa 0,1. Haiinute BepoaTHOCTH TO-
ro, 4TO U3 7 KYIUICHHBIX KOMIUICKTOB 5 Oynmer 6e3 Opaxa.

BAPUAHT 12

1.

2.

4.

B xop3une 6 6enbix U 4 yepHbIX mapa. M3 Kop3uHbI U3BJIEKAIOT cpa3y /Ba mapa. Kakosa Bepo-
SATHOCTb TOTO, YTO 3TH IIapbl OJTHOTO LBETA?

Haiitu BeposSTHOCTH TOTO, YTO HayAady B3SATOE JABY3HAYHOE YMCIIO OKKETCS KPaTHBIM JMOO 2,
160 5, b0 TOMY U IPyroMy OJTHOBPEMEHHO (T.€. JETUTCS XOTS ObI OJTHO U3 ATUX YHCE).

Ha tpex nouepeit — Makky, Mamuny u Pamumy — B cemMbe BO3JTIOKEHA 00s13aHHOCTD MBITh TIOCY-
ny. Makke npuxoaurcs BeIoiHATh 20% Bceit padoTel. Octanbhbie 80% Manuna u Panuma ne-
aaT nononam. s Makku BeposTHOCTh pa3ouTh Tapenky pasHa 0,01. [lns Manunel u Pagumsl
3Ta BEPOSITHOCTH cocTaBisieT cooTBeTcTBeHHO 0,03 m 0,04. x mama He 3HAeT KTO ceilyac MOET
MOCY/ly, HO CIBIIIUT C KyXHH 3BOH pa3dutoil Tapenku. KakoBa BEpOSTHOCTH TOTO, YTO MOCYIY
Mbu1a Mannna?

Bexoxects kiyOHel kaprodens paBHa 80%. Yemy paBHa BEposSITHOCTH TOro, 4to u3 20 moca-
KEHHBIX KapTo(enuH B30oWaeT poBHO 157

BAPUAHTI13

1.

2.

4.

B ypne 6 Genbix u 4 yepHbIX mapa. M3 ypHBI U3BIEKaOT cpasy JBa mapa. KakoBa BeposiTHOCTh
TOTO, YTO 3TH IIapbl pABHOTO 1BETa?

[IpousBeneH 3ann W3 ABYX OpPYyIWi MO MUIIEHH. BeposSTHOCTH momamaHusl U3 MEPBOTO OPYyIUs
pana 0,8, u3 BToporo — 0,9. Haiitn BeposITHOCTh OpaYKEHUS LIEIH.

[Taccaxxup MokeT oOpaTUThCS 3a MOJydeHHEeM OuieTa B OJHY U3 Tpex Kacc. BepostHocTu 06-
pallleHHs B KaXKIYI0 KACCy 3aBUCIT OT UX MECTOIOJIOKEHUS U paBHbI cCOOTBETCTBEHHO 0,5; 0,2 1
0,3. BeposiTHOCTH TOTO, YTO K MOMEHTY NPUXO0Ja Maccaxrpa UMEIoLINecs B Kacce OMIeThl OyayT
MPOJAHBbI, IJ1s 3TUX Kacc paBHBI cooTBeTCTBEHHO 0,1; 0,2 m 0,3. [Taccaxkup HampaBuics B OAHY
Kacc u mpuooOpen omirer. KakoBa BeposiTHOCTh, UTO 3Ta OblIa TIepBas kacca?

B nexe 6 moTopoB. st Kaxa0ro MOTOpa BEPOSITHOCTD OBITh BKIIOUCHHBIM B JAHHBIM MOMEHT
paBHa 0,8. KakoBa BepOATHOCTb TOTO, YTO B IaHHBIII MOMEHT BKJIIO4YEeH 4 MoTOopa?

BAPHAHT 14

1.

Ha xoptoukax Harmmcansl uucna 1, 2, 3,4, 5, 6,7, 8, 9, 10. DTi kapTouku jexar 1udppaMu BHU3
Y TIIATEJLHO nepeMenianbl. Haymady BeIOMparOT 1Be KapTouku. KakoBa BEpOSITHOCTH TOTO, YTO
Pa3HOCTh MEXK/Ty IEPBBIM BBIOPAHHBIM YHCJIaM M BTOPHIM Oy/IeT paBHa 2.

3aBoj BbIycTUI 90% KaueCTBEHHBIX U3JEIUM, U3 KOTOPBIX — 60% u3aennil — BHICIIET0 COpTa.
KakoBa BeposITHOCTH TOTO, YTO Hay/Aauy BRIOPAHHOE W3JIeTME BBICIIETO copTa’?

B rpynmne cnoprcMenoB 20 JIBDKHUKOB, 6 BEJIOCHIIETUCTOB U 4 OeryHa. BeposTHOCTB BBITIOJIHUTH
CIIOPTHBHBIN pa3psil TakoBa: s JIbDKHUKOB — 0,9; st Benocunenucra — 0,8 u myst 6eryna — 0,6.
Haiigute BeposiTHOCTH TOTO, YTO BHIOPAHHBIN HayJauy CIIOPTCMEH BBITMIOJIHUI CHIOPTUBHBIN pas-
ps.

BeposATHOCTE M3roTOBIIEHNS OpaKOBaHHOM JeTanu p = 0,05. KakoBa BeposiTHOCTb TOTO, YTO

cpenu 10 u3aenuii 8 - HeOpaKOBaHHBIX?

BAPHMAHT 15

1.

2.

Bocemb pa3nuuHbIX KHHUI' pacCcTaBisIOT HayrajJ Ha moJike. HaliTu BepoOsSITHOCTH TOrO, YTO JBE
ONpEe/IeJICHHbIE KHUTH OKaXKYTCSl TOCTABJIEHHBIE PSIIOM.
BepostHOCTB TOTO, 4UTO J1€Tanb, U3rOTOBIEHHAs Ha |—M cTaHKe BbIcHIero copta, pasHa 0,7. s
BTOPOTO CTaHKa 3Ta BeposTHOCTh paBHa (0,8. KakoBa BepOSITHOCTH TOTO, YTO XOTsA Obl OJHA W3
JBYX JI€Tajei, U3rOTOBJIEHHBIX 110 OJHOM Ha Ka)K/IOM CTaHKE, KAUE€CTBEHHA?
[Ipu paspeiBe cHapsiza 0Opa3yroTCs OCKOJKU TpeX BECOBBIX KaTErOpHil: KpyMHbIE, CpeIHHE U
MeJIKHe, MpUYeM OT o0miero uncna ux goiu cocrapistor 0,1; 0,3 u 0,6. [Ipu nonmananus B 6po-
Hio BTP kpymHbIif ockonok mpoduBaet ee ¢ BeposTHOCThIO 0,9; cpennuit — 0,3 u menkwuii — 0,05.
B OpoHro nomnan ouH 0cKOJOK U pooui ee. Haliaute BeposSTHOCTH TOTO, YTO MPOOOUMHA Clea-
Ha MEIIKUM OCKOJIKOM.
Uucno KOpOTKUX BOJIOKOH B MAapTUHU XJIOMKa cocTaBiigeT 25% Bcero kojauuecTBa BOJIOKOH. Ka-
KOBa BEPOSITHOCTh TOTO, YTO B OTJEIILHOM B3SITOM ITydke U3 20 BOJIOKOH KOPOTKHUX BOJIOKOH OY-
net 14?
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BAPHAHT 16

1.

2.

4.

B xopoOke 5 kpacHbIX, 3 3eseHbIX U 2 CHHHMX KapaHjama. Haynauy 0e3 Bo3BpalieHus M3BJIEKa-
10T 3 kapanjamia. HaiiTu BEposITHOCTB TOTO, UTO BCE KapaHAAIU pa3HOIo L[BETA.

BeposATHOCTH MOpaXeHHUs IEPBOii MUIIIEHH IS JaHHOTO cTpenka papHa 2/ 3. Eciu npu nepsom
BhICTpesie 3a()MKCUPOBAHO MOMAaHNe, TO CTPEJIOK MOJIyJYaeT MpaBo Ha BTOPOIl BBICTPEI 1O AP Y-
roil MumieHu. BeposTHOCTh mopaxeHus 00enx MUILIEHEH pH IBYX BeICTpenax paBHa 0,5. Ompe-
JIENIUTh BEPOATHOCTD ITOPAKEHUSI BTOPOU MUILIEHHU.

B paiione 24 crynenra I'THU: u3 nux — 6 crynentst ®Aulll, 12 - I1I'C, 4 -HT® u 2 — T'TID.
BepostHocTs cnath ceccuto s ctyaeHToB TakoBel: 0,9 — st ®AullU, 0,6 — nns III'C, 0,7 —
HT® u 0,5 — I'TI®. KakoBa BEposATHOCTh TOTO, YTO Hay[audy B3SThIM CTYJAEHT paiiOHa YCIIELIHO
ClIaJl CECCHI0?

[IpousBoautcs 21 BICTpeN MO LENH, BEPOSTHOCTD MTONA1aHNs B KOTOPYIO IIPU OJJTHOM BBICTpEJIE
paBHa 0,25. Haiitu BeposiTHOCTh 16 nomnaiaHui.

BAPUAHT 17

1.

4.

CoOpanne, Ha KOTOPOM MPUCYTCTBYET 25 YENOBEK, B TOM YHCIE S5 KEHIIWH, BHIOUpAET Jenera-
M0 U3 TpeX YesoBeK. HallTi BEpOSATHOCTH TOTO, UTO B JCIIETAIIMIO BOWIYT ABE KEHIIUHBI M OJTHH
MYKYHHA.

BeposTHOCTE NMONaganus B MUILIEHb IIEPBBIM CTpenaKkoM paBHa 0,6, a BropeiM — 0,7. Ctpenku caena-
JIM TIO OJTHOMY BBICTpenTy. KakoBa BEpOsSTHOCTH TOTO, UTO TIONAJIET TOJIBKO OJIMH U3 HUX?

B marasun nocrymmwio 60 map o0yBu ¢ oaHOU (Gabpuku, Ha KOTOPOM BhIMyckaoT 90% o0yBu
OTJIMYHOTO KadecTBa, U 80 map o0yBu apyroit Gpabpuku, Ha KOTOpo#l BeImyckaroTcs 70% 00yBu
OTJIMYHOTO KauecTBa. KakoBa BEpOSITHOCTH TOTO, YTO CIYYallHO OTOOpaHHAs MOKYIaTeJIeM B Ma-
ra3uHe nmapa o0yBH — OTIIMIHOTO KadecTBa?

bruto mocaxeHo 28 ceMsiH SUMEHSI C OHOM M TOM € BEPOATHOCTBHIO BCXOXKECTH JJI KaXI0To,
paBHoit 0,25. KakoBa BEpOSITHOCThH TOTO, YTO B3oMeT 17 ceMsH?

BAPHMAHT 18

1.

Ha xaproukax manucansl uncna 1, 2, 3, 4, 5, 6, 7, 8, 9. Dt kapTouku Jexat nudppamMu B HU3 U
THiaTeNbHO nepeMemansl. Haynauy BeiOMparoT Tpu kapTouku. KakoBa BepoSTHOCTH TOTO, UTO
MOJTYIHUTCS YuClio 325, eclii UX paciiojokKUTh B MOPsIIKE BbIOOpa?

B knacce 14 manpunkoB u 16 neBouek. CiaydaitHbIM 00pa3oM BBIOMPAIOT ABYX Y4eHHKOB. Kako-
Ba BEPOSITHOCTh TOTO, UTO OyIyT BHIOpaHbI 1I€BOYKA I MAIbUYHK?

B 300marasune B Tpex akBapuyMax raBaeT 1o 12 peiook. IIpu aTom B nepBom akBapuyme — 4
30JI0ThI€ PHIOKH, BO BTOPOM — 3 30JI0TbI€ PHIOKH, B TPEeTheM — 2 30J10Thle pbIOKU. U3 ciaydaitHo
BBIOPAHHOTO aKBapUyMa JIOBSIT COUKOM IEPBYIO MOMAaBIIYIOCsS PhIOKY. KakoBa BEposITHOCTh, 4TO
3TO 30J10Tasi pbIOKa?

Ha cranke msrotoBunu 20 neranei mjis AByX cTaHKoB. KakoBa BeposATHOCTH TOro, 4Tto 13 M3
ATUX JeTallel M3TOTOBIIEHBI JJISl MEPBOTO CTAHKA, €CIU BEPOATHOCTh M3TOTOBJICHUS HAa 3TOM
CTaHKe JIeTajlu IepBOro craHka pasHa 0,87

BAPHUAHT 19

1.

2.

B kopo6e 6 kpacHbIX, 3 3eneHbIX U 1 cuHuil kapangaml. Haygauy 6e3 Bo3BpallleHUs! U3BJICKAIOT
Tpu KapaHjama. HailTu BepoATHOCTB TOTO, 4TO BCE KapaHJallll OJJHOTO I[BETA.
DK3aMeHAIMOHHBIN OUIIET COEPKUT TPH BOMpoca. BepoITHOCTH TOTO, UTO CTYACHT OTBETUT Ha
nepBbId, BTOpoi, TpeTuil Bompockl paBHbl 0,7; 0,8 u 0,9 coorBercTBeHHO. HaiiT BeposTHOCTH
TOTO, YTO CTYJIEHT OTBETHUT HA BCE TPU BOIPOCA.

TamokeHHBIM JOCMOTpP aBTOMAIIUH JIEJal0T JBa TaMOKeHHUKA. B cpenneM u3 kaxaeix 100 ma-
WKUH 45 NMpOXOJUT Yepe3 NEPBOro MHCIEKTOpa M 55 M3 COTHU — yepe3 BTOporo. BeposTHOCTH
TOr0, 4TO MaliuHa He Oyaer 3anepxaHa, coctapiseT: 0,95 y mepBoro TamoxeHHuka u 0,85 y
BTOporo. OuepenHasi MallivHa He 3ajepkaHa. Haiinure BeposATHOCTH TOTO, UTO OHA MPOILIA J0-
CMOTp y MEPBOT0 MHCIEKTOPA TAMOKHHU.

B smuke 10 Genbix u 5 yepHsIx mapoB. Haymauy ¢ Bo3Bparom m3BiekatoT 4 mapa. Kakosa Be-
POSITHOCTB TOTO, YTO 3 pa3a U3BJIECKIN Oenblii map?
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BAPUAHT 20

1. JlecsaTh TOMOB Ciy4ailHBIM 00pa3oM pacCTaBIIAIOT Ha moJike. KakoBa BEpOSITHOCTH TOTO, UTO TPHU
OTIPE/IENIEHHbIE KHUTY OKAKYTCs TOCTaBIEHHBIMU PAIOM?

2. BeposaTHOCTB TOTO, 4TO NEPBOE OPYAME MOPA3UT Leib paBHA 0,8, a BEpOATHOCTH TOTO, YTO MOpa-
35T 11eJ1b IEPBOE U BTOPOE OpyAME MpU 0 HOM 3aire, paBHa 0,48. KakoBa BepOSITHOCTb TOTO, YTO
BTOPOE OpYJHE MOPA3UT LEJIb IIPU OJHOM BBICTpeIie?

3. TeneBU30pHI BBIMYCKAIOTCS TPEMs 3aBOJIAMH B KOJMYECTBEHHOM OTHOIIEHUH 1:2:3, mpuuem Be-
pPOSITHOCTH Opaka JJIsi 3TUX 3aBOJIOB COOTBETCTBEHHO paBHBI 3%, 2% u 1%. Haymauy xymieH-
HBIN TeseBU30p OKa3zaicsi OpakoBaHHBIM. KakoBa BEpOSITHOCTb TOTO, UTO TOT TEJIEBU30P BBINY-
IIE€H TPETHUM 3aBOJIOM?

4. BepoATHOCTH TOro, 4TO MOCETHTE/L MarasuHa CIAENAET MOKYIKH, paBHa P = 0,2. KakoBa Be-

POSITHOCTH TOTO, YTO U3 6 MMOCETUTENEH 2 CAENAIOT MOKYIKHU ?

BTOPASA ATTECTALUA
BAPUAHT 1
1. Jlns 3amaHHOrO 3aKOHA pacHpeesieHus: IByMEpHOU cilydaliHOM BEIMYMHBI HAlTH Ko3dduiiu-
€HT KOPPEJISLUU U YPAaBHEHHUE PETPECCHM.

X

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

2. Cnyugaitnas BenuunHa X pacrpesiesieHa Mo HopMallbHOMY 3akoHY. CTaTHCTHYECKOE pachpe-
JICTICHUE BRIOOPKHU MTPEACTABIICHO B TaOIHIIE:

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

Haiitu ¢ Hanexxnoctbio 0,95 noBepUTEIbHBIN HHTEPBAJ ISl OLIEHKK MAaTEMAaTHYECKOTO OKUIAHUS U C
HaJeKHOCTBIO 0,97 — 115 OLIEHKH CPETHEr0 KBAJIPAaTHYHOTO OTKIOHCHHUS.

BAPUAHT 2
1. Jns 3a0annoco 3akoHa pacnpeneieHus IBYMEPHOH CiydyallHOW BEJIMUMHBI HAUTH KOYPPHUITH-
€HT KOPPEJIALMU U YpaBHEHHUE PETPECCHH.

X

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

2. CnyqaﬁHa;I BenmuurHa X pacipeacicHa 1o HOpMaJbHOMY 3aKOHY. CraTucTHYeCcKOE paciipe-
JACICHUC BLI60pKI/I MMpEACTaBJIICHO B Ta6J'II/II_Iel

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

Haiitu ¢ HageKHOCTBIO 0,95 IlOBCpHTCJ'IBHBIfI HUHTCpBAJI U OLUCHKHA MATCMATHYCCKOTO OKUAAHUA U C
HaaAC)KHOCTBIO 0,97 — UL OLCHKHU CPECAHETO KBAAPATUYIHOTO OTKJIIOHCHHA.

BAPHUAHT 3
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1. Jlns 3aaHHOTO 3aKOHA pacHpe/esieHus IBYMEPHOU CIIydailHON BEIMYMHBI HAUTH KOAPPUIH-
€HT KOPPEISAIMU U YPAaBHCHUE PETPECCUHU.

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

2. Cnydaiinas BenmuurHa X pacmpezenieHa 1o HopMalbHOMY 3aKoHYy. CTaTHCTHYECKOE pacmpe-
JieTIeHre BEIOOPKH NIPECTABICHO B TaOIUIIE:

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

Haiitu ¢ HanexxHocthio 0,95 1OBepUTENbHBIN HHTEpBAI U1 OLIEHKH MaTeMaTUYECKOTO 0KMIaHUS U C
HaJEeKHOCTBIO 0,97 — 117151 OLIEHKU CPEeTHETr0 KBaIPaTUYHOTO OTKIOHEHHUS.

BAPUAHT 4
1. Jlns 3amaHHOrO 3aKOHA pacHpeesieHus: IByMEPHOH Cly4aiilHON BETUYMHBI HAaUTH KO3PPHUITU-
€HT KOPPEJISLUU U YPABHEHHUE PETPECCHM.

X

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

2. Cnyuyaitnas BenuunHa X pacrpesiesieHa Mo HopMallbHOMY 3akoHY. CTaTHCTHYECKOE pachpe-
JICIICHHE BRIOOPKHU MTPEACTABIICHO B TaONIHIIE:

X.

9

10

11

13

14

N.

5

6

4

8

3

Haiitu ¢ Hanexxnoctbio 0,95 noBepuTeNbHBIA UHTEPBAN JJI OLICHKH MAaTEMAaTHYECKOTO 0K/ 1a-
HUS U ¢ HaJIeXKHOCTBIO 0,97 — [Is1 OIICHKH CPETHET0 KBAIPATHYHOTO OTKIOHCHHUSI.

BAPHUAHT 5

1. Jlns 3amaHHOrO 3aKOHA pacHpe/esieHus IBYMEPHOU CiiydailHOM BeIMYMHBI HailTh Koddduiru-
€HT KOPPEISAIUU U YpaBHEHUE PETPECCUHU.

X

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

2. CnyqaﬁHa;I BenmuurHa X pacipeacicHa o HOpMaJlbHOMY 3aKOHY. CraTucTHYeCcKOE paciipe-
JACICHUC BLI60pKI/I NIpeACTaBJICHO B Ta6J'II/II_[eI

X

6,1

6,5

6,6

7,0

7,4

N.

2

3

1

4

2

Haiitu ¢ HanexxnocTeio 0,95 1OBEpUTENBHBIN HHTEpBAI U1 OLICHKH MaTEMAaTUYECKOTO 0)KMIAHUSA U C
HaAe)KHOCTBIO 0,97 — JUIsl OLIEHKH CPETHETO KBAAPAaTUYHOIO OTKIOHEHHUS.
BAPHAHT 6
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1. Jlns 3aaHHOTO 3aKOHA pacHpe/esieHus IBYMEPHOW CIIydaiiHOM BEeIMYMHBI HailTh kKo3dduiru-
€HT KOPPEISAIMU U YPAaBHCHUE PETPECCUHU.

X

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

2. Cnydaiinas BenmuurHa X pacmpesenieHa 1o HopMalbHOMY 3aKoHy. CTaTHCTHYECKOe pachpe-
JieTIeHre BEIOOPKH NIPECTABICHO B TaOIUIIE:

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

Haiitu ¢ HanexxHocthio 0,95 1OBepUTENbHBIN HHTEpBAI U1 OLIEHKH MaTeMaTUYECKOTO 0KMIaHUS U C
HaJEeKHOCTBIO 0,97 — 117151 OLIEHKU CPEeTHETr0 KBaIPaTUYHOTO OTKIOHEHHUS.
BAPUAHT 7
1. Jlns 3ajaHHOrO 3aKOHA pacHpeesieHus: IByMEpHOU cilydaiiHOM BeIMYMHBI HailTH kKo3dduiiu-
€HT KOpPPEeJIALMU U YpaBHEHUE PETPECCUHU.

2. Cnyugaitnas BenmuunHa X pacrpesiesieHa Mo HopMallbHOMY 3akoHY. CTaTHCTHYECKOE pacmpe-
JICIICHHE BRIOOPKHU MTPEACTABIICHO B TaONIHIIE:

X

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

X.

12

16

19

21

25

i
n

12

14

9

5

i 10

Haiitu ¢ Hanexxnoctbio 0,95 noBepuTeNbHBIM UHTEPBAI JJIS OLICHKH MAaTEMATHYECKOTO OXKUIAHUS U C
HaJIeKHOCTBIO 0,97 — 11 OLIEHKU CPETHET0 KBAJIPaTHYHOTO OTKIOHCHHUS.
BAPUAHT 8
1. Jlns 3amaHHOrO 3aKOHA pacHpeesieHus IBYMEpHOU CllydailHO# BeIMYMHBI HailTh Ko3dduiiu-
€HT KOPPEIAILMU U YpaBHEHUE PETPECCUMU.

X

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

2. CnyqaﬁHa;I BenmuurHa X pacipeacicHa o HOpMaJbHOMY 3aKOHY. CraTucTHYeCcKOE paciipe-
JACICHUC BLI60pKI/I MMpEACTaBJIICHO B Ta6J'II/II_Iel

X, 14 15 20 21 24
n, 7 6 8 10 9

Haiitu ¢ HageKHOCTBIO 0,95 IlOBCpHTCJ'IBHBIfI HUHTCpBAJ JJId OUCHKU MAaTCMATUYCCKOT'O OKUAAHUA U C
HaaAC)KHOCTBIO 0,97 — UL OLCHKHU CPECAHETO KBAAPATUIHOTO OTKJIIOHCHHA.
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BAPUAHT 9
1. Jlns 3aaHHOTO 3aKOHA pacHpe/esieHus IBYMEPHOU CIIydaiiHOM BEeIMYMHBI HailTh kKo3dduiru-
€HT KOPPEISAIMU ¥ YPAaBHCHUE PETPECCUH.

2. Cnydaiinas BenmuurHa X pacmperenieHa 1o HopMalbHOMY 3aKoHy. CTaTHCTHYECKOE pacmpe-
JIEJICHHE BRIOOPKHU MIPEACTABIICHO B TaOJIHIIE:

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 ¢ HanexHocthio 0,95 1oBepUTENbHBIN UHTEPBAJ U1 OLIEHKU MaTEeMAaTUYECKOTO 0KUIaHUs U C
HaJIe)KHOCTBIO 0,97 — IJ1s1 OLEHKU CPEAHETO KBAAPATUYHOTO OTKIOHEHUS.
BAPUAHT 10
1. Jlns 3amaHHOrO 3aKOHA pacHpeesieHus: IByMEpHOU cilydaiiHOM BeIMYMHBI HallTH kKo3dduiiu-
€HT KOPPEJIALMU U YpaBHEHHUE PETPECCHH.

2. Cnygaitnas BenuunHa X pacrpesiesieHa Mo HopMalbHOMY 3akoHY. CTaTHCTHYECKOE pacmpe-
JICIICHHE BRIOOPKHU MIPEACTABIICHO B TaOIHIIC:

Y

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

X

0,4

0,5

0,9

1,2

1,4

N.

3

5

6

6

6

Haiitu ¢ Hanexxnoctbio 0,95 noBepuTeNbHBIM HHTEPBAJ )1l OLICHKH MAaTEMATUYECKOTO OKUIAHUS U C
HaJIeKHOCTBIO 0,97 — 17151 OIIEHKH CPEIHET0 KBAJIPaTHYHOTO OTKIOHCHHUS.

BAPUAHT 11
1. Jlns 3amaHHOrO 3aKOHA pacHpe/esieHus: IBYMEPHOU CllydailHO# BEeIMYMHBI HAUTH Kodhduu-
€HT KOPPEIAILMU U YpaBHEHUE PETPECCUHU.

2. CnyqaﬁHa;I BenmuurHa X pacipeacicHa 1o HOpMaJlbHOMY 3aKOHY. CraTucTHYeCcKOE paciipe-
JACICHUC BLI60pKI/I MMpEACTaBJIICHO B Ta6J'II/II_Iel

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 ¢ HageKHOCTBIO 0,95 IlOBCpI/ITeJ'IBHHﬁ HUHTCpBAJI U OLUCHKHA MATCMATHYCCKOTO OKUAAaHUA U C
HaaAC)KHOCTBIO 0,97 — UL OLCHKHU CPECAHETO KBAAPATUIHOTO OTKJIIOHCHHA.

42



BAPUAHT 12
1. Jlns 3amaHHOTO 3aKOHA pacIpeesieHus ABYMEpHOU CIy4ailHOM BeTMYMHBI HAUTH KO3 duium-
€HT KOPPEJISAILUHI U YPAaBHEHUE PETPECCUH.

2. Cnydaiinas BenmuurHa X pacmperenieHa 1o HopMalbHOMY 3aKoHy. CTaTHCTHYECKOE pacmpe-
JIEJICHHE BRIOOPKHU MIPEACTABIICHO B TaOJIHIIE:

X

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

X.

9

11

12

14

15

N.

9

12

14

9

6

Haiitu ¢ HanexxHocthio 0,95 1OoBepUTENbHBIN HHTEpBAI I OLIEHKH MaTeMaTUYECKOTO 0)KMIaHUS U C

HaJIe)KHOCTBIO 0,97 — IJ1s1 OLEHKU CPEAHETO KBAAPATUYHOTO OTKIOHEHUS.

BAPUAHT 13

1. Jlng 3amaHHOrO 3aKOHA pacHpeesieHus: IByMEpHOU ciiydaiiHOM BeIMYMHBI HailTH Ko3dduiiu-
€HT KOPPEJLILNA U YPABHEHNUE PETPECCUM.

2. Cnygaitnas BenuunHa X pacrpesiesieHa Mo HopMalbHOMY 3akoHY. CTaTHCTHYECKOE pacmpe-
JICIICHHE BRIOOPKHU TTPEACTABIICHO B TaOIHIIE:

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 ¢ Hanexxnoctbio 0,95 noBepUTEIbHBIM HHTEPBA AJISI OLICHKH MAaTEMATUYECKOTO OKUIAHUS U C

HaJIeKHOCTBIO 0,97 — 17151 OLICHKH CPETHET0 KBAJIPATHYHOTO OTKIIOHEHUSI.

BAPHUAHT 14

1. Jlns 3amaHHOrO 3aKOHA pacHpeesieHus IBYMEPHOU CllydailHO# BeIHMYMHBI HailTu kKo3dduiiu-
€HT KOPPEIAILMU U YpaBHEHUE PETPECCUHU.

2. CnydaiiHas BenmuuMHa X pacmpesesieHa o HopMaJlbHOMY 3akoHY. CTaTHCTHYECKOe pachpe-
JieTieHre BEIOOPKU MPECTaBICHO B TaOIUIIe:

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 ¢ HageKHOCTBIO 0,95 IlOBCpI/ITeJ'IBHHﬁ HUHTCpBAJI U OLUCHKHA MATCMATHYCCKOTO OKUAAaHUA U C

HaaAC)KHOCTBIO 0,97 — UL OLCHKHU CPECAHETO KBAAPATUIHOTO OTKJIIOHCHHA.
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BAPUAHT 15
1. Jlns 3aaHHOTO 3aKOHA pacHpe/esieHus IBYMEPHOU CIIydaiiHOM BEeIMYMHBI HailTh kKo3dduiru-
€HT KOPPEISAIMU ¥ YPAaBHCHUE PETPECCUH.

X

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

2. Cnydaiinas BenmnuuHa X pacmpezenieHa 1o HopMalbHOMY 3aKoHy. CTaTHCTHYECKOe pacmpe-
JIEJICHHE BRIOOPKHU MIPEACTABIICHO B TaOJIHIIE:

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

Haiitu ¢ nHanexxnocteio 0,95 noBepUTENbHBIN HHTEPBAI JUI OLIEHKH MaTE€MaTH4YECKOT0 OKUJaHUs U C
HaJIe)KHOCTBIO 0,97 — IJ1s1 OLEHKU CPEAHETO KBAAPATUYHOTO OTKIOHEHUS.

BAPUAHT 16
1. Jlns 3amaHHOrO 3aKOHA pacHpeesieHus: IByMEpHOU cilydaiiHOM BeIMYMHBI HallTH kKo3dduiiu-
€HT KOPPEJLILNA U YPABHEHNUE PETPECCUM.

2. Cnygaitnas BenuunHa X pacrpesiesieHa Mo HopMalbHOMY 3akoHY. CTaTHCTHYECKOE pacmpe-
JICIICHHE BRIOOPKHU MIPEACTABIICHO B TaOIHIIC:

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 ¢ Hanexxnoctbio 0,95 noBepuTEIbHBIN HHTEPBAJ ISl OLIEHKU MAaTEMATUYECKOTO OXKUIAHUS U C
HaJIeKHOCTBIO 0,97 — 17151 OIIEHKH CPEIHET0 KBAJIPaTHYHOTO OTKIOHCHHUS.

BAPUAHT 17
1. Jlns 3amaHHOrO 3aKOHA pacHpeesieHus IBYMEPHOU CllydailHO# BeIHMYMHBI HailTu kKo3dduiiu-
€HT KOPPEIAILMU U YpaBHEHUE PETPECCUHU.

X

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

2. CnyqaﬁHa;I BenmuurHa X pacipeacicHa 1o HOpMaJlbHOMY 3aKOHY. CraTucTHYeCcKOE paciipe-
JACICHUC BLI60pKI/I MMpEACTaBJIICHO B Ta6J'II/II_ICZ

Xi 16 18 21 24 25
n. 12 10 14 8 6

Haiitu ¢ HageKHOCTBIO 0,95 IlOBCpI/ITeJ'IBHHﬁ HUHTCpBAJI U OLUCHKHA MATCMATHYCCKOTO OKUAAaHUA U C
HaaAC)KHOCTBIO 0,97 — UL OLCHKHU CPECAHETO KBAAPATUIHOTO OTKJIIOHCHHA.
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BAPUAHTI18
1. Jlnsg 3amaHHOTO 3aKOHA pacIpeesieHus ABYMEPHON CIydaifHOW BETMYMHBI HAUTH KOA(PPUIIN-
€HT KOPPEJISAILUN U YPAaBHEHUE PErPECCUU.

X

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

2. Cnydaiinas BenmuurHa X pacmperenieHa 1o HopMalbHOMY 3aKoHy. CTaTHCTHYECKOE pacmpe-
JIEJICHHE BRIOOPKHU MIPEACTABIICHO B TaOJIHIIE:

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

Haiitu ¢ HanexxHocthio 0,95 1OoBepUTENbHBIN HHTEpBAI I OLIEHKH MaTeMaTUYECKOTO 0)KMIaHUS U C
HaJIe)KHOCTBIO 0,97 — IJ1s1 OLEHKU CPEAHETO KBAAPATUYHOTO OTKIOHEHUS.

BAPUAHT 19
1. Jlng 3amaHHOrO 3aKOHA pacHpeesieHus: IByMEpHOU cilydaifHOM BEIMYMHBI HAUTH KOAPPUIu-
€HT KOPPEJLILNA U YPABHEHNUE PETPECCUM.

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

2. Cnygaitnas BenuunHa X pacrpesiesieHa Mo HopMalbHOMY 3akoHY. CTaTHCTHYECKOE pacmpe-
JICIICHHE BRIOOPKHU MIPEACTABIICHO B TaOIHIIC:

X 12 15 18 19 23
n. 2 5 3 1 4

Haiitu ¢ Hanexxnoctbio 0,95 noBepUTEIbHBIM HHTEPBA AJISI OLICHKH MAaTEMATUYECKOTO OKUIAHUS U C
HaJIeKHOCTBIO 0,97 — 17151 OIIEHKH CPEIHET0 KBAJIPaTHYHOTO OTKIOHCHHUS.

BAPUAHT 20
1. Jlns 3amaHHOrO 3aKOHA pacHpe/esieHus ABYMEPHOH Cy4aiilHON BETUYMHBI HAUTH KO3PPHUIIU-
€HT KOPPEIAILMU U YpaBHEHUE PETPECCUHU.

X

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

2. CnyqaﬁHa;I BenmuurHa X pacipeacicHa 1o HOpMaJlbHOMY 3aKOHY. CraTucTHYeCcKOE paciipe-
JACICHUC BLI60pKI/I MMpEACTaBJIICHO B Ta6J'II/II_ICI

Xi 44 46 47 50 52
n. 4 5 8 6 7

Haiitu ¢ HageKHOCTBIO 0,95 IlOBCpI/ITeJ'IBHHﬁ HUHTCpBAJI U OLUCHKHA MATCMATHYCCKOTO OKUAAaHUA U C
HaaAC)KHOCTBIO 0,97 — UL OLCHKHU CPECAHETO KBAAPATUIHOTO OTKJIIOHCHHA.
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KpuTtepnu onleHkH NHCbMEHHOI KOHTPOJILHON PadoThI (8 pavkax pybedxcHol ammecmayuu,)

Pecnamenmom BPC kageopvl «Bvicuias u npukiadHas mamemamuxa» npeodycmompeno 25
Oannos 3a GvinoaHeHue pybedcHoU KOHmpOoabHou pabomwel. Kajcooe 3adanue, 6xodaujee 6 KOH-
MPONLHYIO, OYEHUBACMCA NPenooasameseM OnpeoeieHHbIM KOauuecmeom oannos. Mmozoeulii 6ann
30 KOHMPONBLHYIO pabOmy NOLYYAemCcs CYyMMUPOBanuem 0anioe 3a 6ce 3a0aHusl.

Kpurepuii oueHKH 0JHOI0 3a/1aHUA:

pyOexHasi KOHTPOJIbHAS pa0OTa OIIEHUBACTCS MaKCUMalIbHO B 25 OamioB. Kaxmoe 3amanue, BXOs-
mee B KOHTPOJIbHYIO, OLICHUBASTCS TIPETIOAaBaTeIeM OIPEISICHHBIM KOJMYeCTBOM OayioB. Mtoro-
BBIN 0ajul 32 KOHTPOJIBHYIO PabOTy MOJIydaeTcsi CyMMUpOBaHuEM 0auioB 3a Bce 3aaanus. [IpuBegem
KpUTEpUI OLIEHKH OJHOTO 3aJaHU:

— 00Oy4aronuiics MPaBIIILHO PEIIFII 33][a9y; MPH dTOM JIOTHIHO, TIOCIIE0BATEIILHO H apTYMEHTHPO-
BaHHO W3JI0XKIJI PEIIeHUE 3a/1a91 — MAaKCUMAIIbHOE KOJIMYECTBO OAJLIOB;

— O6y‘-IaIOIHI/II\/’IC5I B OCHOBHOM IIPAaBUJIBHO PCHINWII 3a/Javy, JOIMYCTUB IMPU 3TOM HC3HAYHUTCIBbHBIC HC-
TOYHOCTH U morpentHocT — 80% OT MaKCUMaIBbHOTO KOJIMYeCTBa 0aJlioB;

— 00ydJaromuiics He TIOJTHOCTBIO pentu 3aiady, Ho He MeHee 50%, TOTyCTHB MpHU 3TOM He Oojee
OJTHOU rpy06oit omuoku — 60% OT MaKCHMaJIBHOTO KOJIMYECTBA 0aJIOB;

— oOy4aromuiicss MpUBeENl HEMOJIHOE pelIeHue 3aa4n (cTeneHb noJHOTE — OT 30% mo 50%), nomy-
CTHB TIPH 3TOM 3HAYUTENIbHbIC He0UeThl — 40% OT MaKCMMAJIbHOTO KOJIMYeCTBa OaJIIOB;

— oOyuaromtuiics mpusen He 6osee 30% pemieHus 3a7auu, JOMYCTUB MPU ATOM I'pyOble OLIMOKU U
Hengo4deThl — 20% 0T MaKCUMAaJIbHOI'O KOJHYECTBA OaJJIOB;

— oOyJaronuiicss He MPUCTYIWII K PelIeHu o 3a1aun — (0 6ayioB.

IK3AMEHAILIMOHHBIE BUJIETHI
BUJIET Ne 1
1. IIpoctpancTBO AneMeHTapHbIX coObITHM. [loHATHE ciydyaiiHOro coObITHSI. OCHOBHBIE OTIPE/IENICHHSI.

2. B smmuke 8 aeranei, 5 U3 KOTOPBIX - KaueCTBEHHBIC U 3 - ¢ nedekroM. Haynauy usBnekaroT 4 ne-
Tanu. KakoBa BEpOSITHOCTh TOTO, 4TO 2 U3 HUX — KaYE€CTBEHHbBIC?

3. CnyyaitHas BenMYuHA X nana Gynxuueit pacnpenenenus: F (X) =

1 mopu x>2.

Haiitu: nnotaocTs BepositHocTeit f (X) ; MaTemaTHueckoe oxkunaHue; IUCIEPCHIO; CPEIHEE KBa-
paTU4YeCKOEe OTKIOHEHHUE.
3. Jlnst 3amaHHOrO 3aKOHA paclpesieieHus: IByMEpHOU ciydaiiHO BelWYMHbI HAlTH Ko3(duiin-
€HT KOPPEILUU U YPaBHEHUE PETPECCUM.

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

1. Knaccuueckoe omnpenenaeHue BeposITHOCTUH. CBOMCTBA BEPOSITHOCTEM.
2. ImeroTcs ABE ypHBI: B IEPBOU — 6 JKENTHIX U 4 CUHUX LIapa; BO BTOPOM — & XKENTHIX U 2 CUHUX IlIa-
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pa. M3 kaxx10ii ypHBI U3BIIEKAIOT IO OJAHOMY mIapy. KakoBa BepOsITHOCTh TOTO, YTO U3BJICUCHHBIE 1A~
PBI pa3HBIX IIBETOB?

npu X <0,

pu O<x<\/§,

3.Cuyuaiinas BenmunHa X naHa GyHkuueil pactpeneteHus: F (x) =+

0
L
5

1 npu XZ\/g.

Haiit: motHOCTH BepositHocTel f (X) ; MaTeMaTndeckoe OXuJaHKE; TUCIEPCUIO; CpeaHee KBal-

paTHYecKoe OTKJIOHEHHUE.
4. CnyuaiiHas BeauurHa X pacnpejesieHa o HopMalbHOMY 3aKkoHY. CTaTUCTHUYECKOE pacipeiene-
HUe BIOOPKH MPEACTaBIEHO B TaOIuULE:

X 3,6 3,7 3,8 4,4 42
n, 3 5 2 1 4

Haiitn ToyeuHbIe OLICHKN CTaTUCTUYECKUX XapaKTEPUCTUK U JIOBEPUTEIbHBIE HHTEPBAJIBI IS UX
OIIEHKH C HaJleKHOCTRIO 0,95.

BUJIET Ne 3
1. DrneMeHThl KOMOMHATOPUKH.
2. B nepBoM sfiuke 7 Ka4eCTBEHHBIX M 3 JePEKTHBIX M3JIENUs; BO BTOPOM — 6 Ka4eCTBEHHBIX U 4
neQexTHbIX u3nenus. 3 nepBoro sirka BO BTOPOH MepeKIabIBal0T OJIHO U3JeNne, a 3aTEM U3 BTO-
pOTo SIIMKa U3BJIEKAIOT OJJHO n3enne. KakoBa BEpOsITHOCTh TOTO, YTO TO U3/ENINE Ka4YECTBEHHOE?

3.Cryqaiinas BemnunHa X naHa GyHKIMEH pacrpeeIeHHs F (X) :

0 mpm x<0,
X2
F(X)=<— mpun 0<Xx<7,
(X)=15g P
1 opu X=>7.

Haiitu: miotHOCTh BepositHOocTe#t f (X) ; MaTemaTndeckoe OxuIaHue M (X ) ; IACTIEPCHIO

D(X ) , Cp€AHEC KBAAPAaTUUCCKOEC OTKIIOHCHUC G( X ) .

4. Cnyuaiinas BeJnurHa X pacrpesesieHa o HopMaibHOMY 3aKoHY. CTaTHCTUYECKOE pacipe/erie-
HUE BBIOOPKH MpeACcTaBiIeHO B Tabnuie. HaiiTu ToueuHble OIeHKH CTAaTUCTUYECKUX XapaKTePUCTUK U
JOBEpUTEIbHBIC HHTEPBAJIBI ISl UX OLIEHKH C HaJeKHOCTHIO 0,95.

X, 9 10 11 12 14
n, 4 5 3 2 1
BHJIETNe4

1. TeopeMsl cIOXKEHUS U YMHOKEHUS BEPOATHOCTEN. Y CIOBHAsI BEPOSITHOCTh. 3aBUCUMBIE U HE3ABU-
CHMBbIE COOBITHSL.

2. B kopobe 6 kpacHbIX 1 4 cuHUX KapaHaama. Haygauy u3BiekaroT Tpu kapaniama. Haiitu Bepo-
ATHOCTb TOTO, YTO JBa UX HUX - KPacCHBIE.

0 mpu X <0,

3.Ciyqaiinas BenmunHa X gaHa yHKIuei pactpenencams: F(X) = 4%3 npu 0<x<1,
1 nmpu X >1.

Haiitu: mnotHocth BepositHocTe#t f (X) ; MaTemMaTndeckoe oXuaaHUE; TUCIEPCUIO; CPEAHEee KBa-
paTHYECcKOE OTKJIOHEHHE.
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4. Jlns 3aJaHHOTO 3aKOHA paclpeeNieHus IBYMEPHON CIy4aiiHOW BETWYHHBI HAUTH KOAPQPUITUCHT
KOPPETSIUU M YPABHEHUE PETPECCUM.

X

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

BMJIET Ne 5
1. ®opmyna noaHoi BepositHocTH. PopMmyna baiieca.
2. B nepBowM smiuke 7 6€nbIX U 5 YEpHBIX I1apOB, BO BTOPOM sIuKe 12 Oenbix ¥ 3 4y€pHbIX MIapoB,
HUYEM KpoMe IIBeTa He oTiaudarouuxca. Haynauy OepyT mo ogHOMY mIapy U3 KaXKIOTO sIIHKa.
KakoBa BEposSITHOCTB TOTO, YTO 3TH IIapbl OAMHAKOBBIX I[BETOB?

0 mopm x<-0,25
3.Crnyuaiinas Benmunna nana Gynkuueii pacnipenenenns: F(X)=<4X mpu  —0,25<Xx<0;

1 opu x>0.

Haiit: moTHOCTH BepositHOcTel f (X) ; MaTeMaTndeckoe OXWJaHWE; TUCHEPCUIO; CpeaHee KBal-
paTHyecKoe OTKJIOHEHHE.
4. CnyyaitHast BenmnuuHa X pacrpesiesieHa 1Mo HOpMadbHOMY 3aKOHY. CTaTHCTHYECKOE pacipesere-
HHUEC BI)I60pKI/I MMpEaACTaBJICHO B Ta6nnue. Haiitn Toueunsre OLCHKU CTATUCTUYCCKUX XAPaKTEPHUCTUK
Y IOBEPUTEIIbHBIE MHTEPBAJIBI JJI UX OLIEHKU C HaJIeXHOCTHIO 0,95.

X; 6,1 6,5 6,6 7,0 7,4
n, 2 3 1 4 2
BUJIET No 6

1. HezaBucumeie ucnbitanus. Cxema bepnysu.

2. W13 25 cTyneHTOB I'pyIIIbl 5 CTyACHTOB 3HAIOT BCE 25 BONMPOCOB MporpaMmbl. 10 CTyJI€HTOB BbI-
yumid 1o 20 BonpocoB, 7 CTyAEHTOB - 110 15 Bompocos, Tpoe - o 10 BonpocoB. KakoBa BeposiT-
HOCTb TOTO, YTO CIY4aiiHO BBI3BAHHBIN CTYJICHT OTBETUT Ha 3a/IaHHBII Bompoc?

0 nmpu X <0,
3.CityyaliHas BeJIM4MHA X nana (byHKIMEH pacnpeneneHns: F (X) = 3X2 mpu 0<x<1,
1 npu  X>1.

Haiitu: naoTHOCTH BepOHTHOCTeﬁ f (X) , MaTCMaTH4YCCKOC OKMAAHHC M(X) 5 JUCIICPCHUIO

D(X ) ; CpCAHCC KBAAPATUUICCKOC OTKIIOHCHUC G( X ) .

4. CnydaiiHas BelmuMHa X pacipejenieHa o HopMaibHOMY 3akoHY. CTaTUCTHYECKOe pacnpesene-
HUE BBIOOPKH MTPEJICTABICHO B TaOIHULIE:

X; 5,8 6,0 6,2 6,3 6.8
n, 6 4 5 2 3

HaiiTi ToueuHble OLICHKH CTaTUCTUYECKUX XapaKTEPUCTUK U JOBEPUTENBHbBIE HHTEPBAJIBI IS MX
OILICHKH C HajaeKHOoCThIO 0,95.
BUJIET Ne 7
1. luckpeTHble ciyyailHble BETUYHUHBL. 3aKOH PaclpeleeHNs] JUCKPETHON CIIydaiiHOM BEJINYMHBI.
MatemaTnueckoe OXKUIAAHUE U AUCTIEPCHS] TUCKPETHON CITyd4aliHON BEIMYUHBI.
2. Cpenu 25 cTyIeHTOB TPYNIBI, B KOTOpoi 10 eByIIek, pa3pirpbIBatoT 6 OMIIETOB Ha CTYJCHYECKYIO
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BecHy. Haliiure BEPOSTHOCTB TOTO, YTO Cpe/u obaaareieii OUIETOB OKaXKyTCsA 3 AEBYLIKH.

0 mpu Xx<0,

X2

3. Ciyuaiinas Benmunaa X mana Gpynkuueii pacipenenenus: F(X) =3 E npu 0<x<4,

1 nopu x>4.

\

Haiitu: motHOCTH BepositHocTel f (X) ; MaTteMaTndeckoe OXUJaHWE; TUCIEPCUIO; CpeaHee KBal-

paTuyecKkoe OTKIOHEHHE.
4. Jlns 3aJaHHOTO 3aKOHA pacHpeesieHUs] IBYMEPHON CIyYailHOW BEJIWYMHBI HAUTH KOAPQPUITUCHT
KOPpEJIALUY U YPABHEHUE PETPECCUN.

X

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

BUJIET Ne 8
1. HenpepriBHBIE ciiydaliHble BeTUYUHbL. QyHKIUS pacpeieneHus, IIIOTHOCTh BEPOSATHOCTH CIIy-
YallHOW BEJIMYMHBI, UX B3aUMOCBS3b U CBOMCTBA. MaTeMaTH4YeCKOe OKUIAHUE U JUCIIEPCUsI HEMpe-
PBIBHOM CIIy4aiiHOM BEJIMYWHBI.
2. BeposaTHOCTB TOTO, UTO CTYJEHT caacT mepshiii ox3ameH, pasHa 0,4; sropoit — 0,7; tperwmii —

0,5 HaifTu BeposTHOCTB TOTO, YTO CTyAEHTOM GY/YT CGHBI TOJIBKO JBA 9K3aMEHA.
0 mpu x<0,
3.Cryuaitnas Bemmunna X mana dymkuueit pacnpenenenns: F(X)=<X mpu 0<x <1,
1 mpu x>1.

HaiiTi: noTHOCTE BCpOHTHOCTCfI F (X) , MAaTEMATUUYCCKOC OKNJAHUE, TUCIICPCUIO,; CPEIHEC KBad-

paTHuecKoe OTKIOHEHHE.
4. Cnyuaiinas BenurHa X pacrpesesieHa o HopMaibHOMY 3aKoHy. CTaTHCTUYECKOE pacipeerie-
HUE BBIOOPKU IPEJCTABJICHO B TAOIHIIE:

X; 14 15 20 21 24

n, 7 6 8 10 9

Haiitu ToueuHbIe OLIEHKU CTaTUCTHYECCKUX XapaKTEPUCTUK U JIOBEPUTEIIBHBIC HHTEPBAJIBI ISl KX
OILICHKH C HajaeKHOCTHIO 0,95.

BUJIET Ne 9
1. CucreMsl cilydaiiHbIX BEIMYHMH. 3aKOH PACIIPEECIICHHUS] CUCTEMBI IBYX CIy4YalHbIX BEJIMUMH; Ma-
TEeMAaTHUYECKUE OKUJIAHUS, TUCTIEPCUHU U CPETHEKBAAPATUYHBIE OTKIIOHEHHUS.
2. Tlokynarenb ¢ paBHBIMH BEPOSITHOCTAMM MOCENIAET TPU Mara3uHa. BepoaTHOCTH TOro, 4To OH
caenaer nokynku B HUX paBHbl: 0,5; 0,3 u 0,1. [lokynarens moceTusn oAuH U3 TUX MAara3uHOB U
caenaln mokymnky. KakoBa BeposiTHOCTb TOTO, YTO 3TO ObLI MEPBBINA Mara3u?
0 mpum Xx<0,

% mpu 0<x<l,

3.Ciyqaiinas Benmanaa X jgaHa yHKiuei pacnpeneneums: F(X) =< X
1 nopu x>1.

Haiitu: mnotHOCTH BepositHocTeld T (X) ; MaremMaTHyeckoe 0KuIaHUE; UCTIEPCHIO; CPeTHEE KBA/I-
paTHYECKOE OTKIOHEHHE.
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4. Cnyyaitnas BenuunHa X pacrpesiesieHa o HopMajibHOMY 3aKOHY. CTaTUCTUYECKOE pacipeerie-
HUE BBIOOPKH MPEICTABICHO B TaOIHIIE:

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

HaiiTu ToueuHble OLIEHKH CTATUCTUYECKUX XapAaKTEPUCTUK U IOBEPUTEIbHBIC HHTEPBAJIbI AJIs UX

OLIEHKH C HaAeKHOCThIO 0,95.
BUMJIET Ne 10

1. YucnoBble XapakTEpPUCTUKN CUCTEMBI CIy4allHbIX BEJIMUMH: KOPPEISALUOHHBII MOMEHT (KOBapHua-
s ), K03 GumeHT Koppensun. 3aBUCUMBIE U HE3aBUCHMBIE CITydaiiHble BEIMYUHBL. Y paBHEHUS
JIMHEWHOU PETpeCCUm.
2. B rpynne 12 crynenTos, cpeau Kotopbix 4 oTiinyHukKa. [lo cnrcky otoOpansl 5 ctyaentoB. Kako-
Ba BEPOSITHOCTh TOTO, YTO 3 U3 HUX - OTIIMYHUKU?

0 mpum x<-0,2;
3.Cryuqaitnas pemmumna X mana dynkimeit pacnpenenenns : F(X) =<5X mpu -0,2<x<0;
1 opu Xx>0.

Haiitu: miotHOCTH BeposiTHOocTe#t f (X) ; MaTemaTndeckoe OXKHIaHUE; TUCIIEPCHIO; CPEIHEe KBaI-
paTHYECKOE OTKIIOHECHHE.
4. Jlnsg 3aJaHHOTO 3aKOHA paclpeesieHusl IBYMEPHON CiIy4aiiHON BENTWYMHBI HAaWTH KOA(PPUIIMEHT
KOPPEJISILIMU U YPABHEHUE PETPECCUMN.

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

1 'enepanbHasi COBOKYIMHOCTh M BbIOOpKa. BapuanTta u yactora BapuanTel. Bapuanuonusriii psa. [ 'u-
CTOrpaMMa U MOJUTOH YacTOT. DMIupHueckas QyHKIUs pacrpeaencHusl.

2. IIpousBezeH 3aii U3 ABYX OPYAHii 10 MUIIeHH. BeposITHOCTh Monaganus U3 MepBoro opyaus pa-
Ha 0,8, u3 Broporo — 0,9. HaiiTu BepoATHOCTh NOPAKEHUS LICIIH.

0 mpum x<0,

X2

36
1 nopu Xx>6.

3.Cnyuaiinasi BeJIM4rHa X nana ¢ynxuueii pacnpenenenus: F (X) = mpu 0<x<6,

L
Haiitu: motnocts BepositHocTeit T (X) ; MaTemaTnueckoe oxkunanue; TUCHEPCHIO; CpEIHEE KBAI-
paTHYECKOE OTKIOHEHHE.
4. Cnydaiinas BelInuMHa X pacipeeneHa o HopMajlbHOMY 3akoHy. CTaTHCTHYECKOE pacrpeierne-
HUE BBIOOPKHU MPEACTABJICHO B TaOIMILIE:

X 10 11 12 14 16
n. 7 5 4 6 8

HaiiTi ToueuHbIe OIICHKH CTATUCTHYECKUX XapaKTEPUCTUK U JOBEPUTEIBHBIE MHTEPBAIBI TS UX
OILICHKH C HajaeKHOoCThIO 0,95.

BUJIETNe12
1. CraTucTuyeckre OEHKHU: TOYEUHbIE U UHTEpBalIbHbIe. CMEIlIEHHbIE U HECMEIIEHHBIE OLIEHKH.
2. B rpynme crioprcmeHoB 20 TBDKHUKOB, 6 BEIOCHIIETUCTOB U 4 OeryHa. BeposTHOCTh BBITIOTHUTH
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CIOPTHUBHBINA pa3psi TakoBa: i JbDKHUKOB — 0,9; mis Benocuneaucta — 0,8 u st Geryna — 0,6.
HaiinuTte BeposITHOCTH TOTO, YTO BHIOPAHHBIN HayJauy CHOPTCMEH BBINOJIHUII CHOPTUBHBINA pa3psijl.
0 mpu Xx<0,
2
. . X
3.Cnyuaiinas Benuuna X nana yskiueit pacnpenenenns: F(X) =< —

9
1 mopu x>3.

npu 0<X<3,

v

HaiiTu: motHOCTS BeposTHOCTel f (X) ; MaTemarudeckoe oxunanue M (X ) ; AUCTICPCHIO

D(X):; cpensee xpanparnueckoe orxonerne o ( X).

4. Cnyyaitnas BenuuuHa X pacrpesiesieHa Mo HopMalibHOMY 3aKOHY. CTaTUCTHYECKOE pacrpeere-
HHUC BBI60pKI/I MMpeaAcCTaBJICHO B Ta6J'II/IH€. Haiitn Toueunsie OLCHKHU CTAaTUCTUYCCKUX XaAPAKTCPH-
CTHK U JIOBEPUTEIbHbIE HHTEPBAJIBI JUI X OLEHKHU C HaJlexkHOCThIo 0,95.

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

1. ToueuHple OIIEHKU: BHIOOPOYHBIC CPEAHSIS U TUCTICPCHUS.
2. B simuke 12 u3genuii, cpen KOTOPBIX 9 - KauecTBEHHBIE U 3 - O CKPBITHIM AedekToM. Haymauy
u3BIIeKaroT 3 u3aenus. KakoBa BEpOSTHOCTh TOTO, YTO 2 U3JEIUS U3 HUX - KAUECTBEHHbIE?

0 mpu x<O0,
3.Cryuaitnas Bemmunna X mana dyskiueit pacnpenenenns: F(X)=<2X mpu 0<x<0,5;
1 mopu x>0,5.
Haiii: miotsocTs BepostHoctn f (X) ; maremaruueckoe oxunanne M (X)) ; mucnepcuio

D(X ) ; CpelTHee KBaJIpaTHIECKOE OTKIIOHCHHE O ( X ) .

4. Jlns 3a1aHHOTO 3aKOHA PACTPEICIICHHUS BYMEPHOMW CIydailHOW BENIWYWHBI HAaWTH KOY(PPUIIUEHT
KOPPEJSIUU U YPAaBHEHUE PETPECCUU.

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

1. UntepBanbHble oLeHKU: JloBepuTenbHbIil HHTepBal. VIHTepBalibHbIE OLIEHKU TapaMeTPOB HOP-
MAaJIbHOTO paclpeielIeHUs: MaTeMaTHUECKOTO OKUIaHUS U JUCTIEPCUU.

2. BeposTHOCTB NONIajaHKs B MUILIEHb NIEPBBIM CTpesIkoM paBHa 0,6, a Bropbim — 0,7. Ctpenku cne-
JIJIN 110 OJHOMY BbICTpeny. KakoBa BEpOSITHOCTB TOTO, UTO B MUILIEHB MONAJET TOJIBKO OJIUH U3
HUX?

0 mpm x<0,
x2

3.Ciyqaiias BenmunHa X jgaHa GyHKIMeH pacrpenencHus: F (X)=s— mpu 0<Xx<5,

1 opu X2=5.

Haiitu: mnotHOCTh BepositHocTel f (X) ; MaTemMaTHyeckoe 0KuIaHUE; UCTIEPCHIO; CPeTHEE KBa/ -
paTHYECcKOE OTKJIOHEHHE.
4. CiiyyaiiHas BeaMurHa X pacrnpezesieHa 0 HopMalbHOMY 3aKoHY. CTaTMCTUUYECKOE pacipeesie-
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HUE BBIOOPKH MpEACTaBICHO B Tabiume. HaliTi ToueuHble OLIEHKN CTATUCTUYECKUX XapaKTEPUCTUK
U JIOBEPUTENIbHBIE MHTEPBAJIbI ISl X OLIEHKH € HajlexkHOCThIO 0,95.

i 12,2 12,4 12,5 12,7 13,0
i 4 8 3 2 8
BUJIET Ne 15
1. JIuneitnas perpeccus. OnpeneneHue napaMeTpoB ypaBHEHUH PErpeccuy METOI0OM HaMMEHBIINX

KBaJIpaToB.

2. TeneBu30pbI BBITYCKAOTCSI TPEMS 3aBOJJaMH B KOJIMYECTBEHHOM OTHOILIEHUH 1:2:3, mpuuem Bepo-
SATHOCTH Opaka JijIsl 3TUX 3aBOJIOB COOTBETCTBEHHO paBHBI 3%, 2% u 1%. Haynady KynieHHBIH Tee-
BH30p OKa3zaics OpakoBaHHbIM. KakoBa BEpOSTHOCT TOTO, YTO 3TOT TE€JIEBU30P BBINYILEH TPETHUM
3aBoJoM?

0 mopm Xx<0,

2

3.Crnyuaiinas Bemmunna X nana dyskiueit pacnpenenenns : F(X) =< X~ nmpu 0<x<1,

1 opu x>1.

Haiitu: mnoTHOCTH BepositHOcTed T (X) ; MaTeMaTHyecKkoe 0KUIaHUE; ANUCTIEPCHIO; CpEeTHEee KBal-

paTU4YeCcCKOe OTKIOHEHHE.
4. Cnyyaitnas BenuuuHa X pacrpesiesieHa Mo HOpMalbHOMY 3aKOHY. CTaTUCTHYECKOE pacipeserne-
HUE BBIOOPKH MPEACTABICHO B TaOIHUIE:

X 15 17 20 21 25
1 3 2 4 6

n;
Haiit ToueuHbIe OLIEHKN CTAaTUCTHYECKUX XapaKTEPUCTUK U JIOBEPUTEIbHBIC HHTEPBAJIBI JIJIST KX
OIICHKH C HaAeKHOCTHIO 0,95.

Kpurepuu oueHKH (6 pamxax npomexicymouHol ammecmayuis)

Peznamenmom BPC kagedpol «Bvicwiasn u npukiaonas mamemamura» omeem cmyoeHma Ha
9K3aMeHe OyeHueaemcs no 5-0anibHoU wKae.

Kpurepuii oueHKu 0TBeTa HA IK3aMeHe:

— 5§ 0a/u10B MOJIyyaeT CTYJAEHT, MPOAEMOHCTPUPOBABIINM MOJIHOE BJIa/IeHUE 3HAHUSAMHU B COOTBET-
CTBHM C TpeOOBaHUSAMM y4yeOHOI MpOrpaMMbl, T.€. PELIMBIIMI Bce 3aJaHMs Oe3 OoUIMOOK B JIOTHYe-
CKHUX PaCCyX/IE€HUSIX U B 000CHOBAHUU PEILICHUS;

— 4 H6aj1a MoJIyyaeT CTYJeHT, KOTOPbIH MpH MOJTHOM BIIQJICHUHU 3HAHUSAMHU B COOTBETCTBUH C TPeOO-
BaHUSMH Y4e€OHON MPOTpaMMBbl JOMYCTUI OTAEIbHbIE HECYILIECTBEHHBIE OIINOKH MO0 MPUBECHHBIE
UM pEIICHUS] HEAOCTaTOYHO 0OOCHOBAHBI;

— 3 0a/1a MOJIy4aeT CTYAEHT NPU HETMOJIHOM M3JI0KEHUH MOJIyYEHHBIX 3HAHWM, TOMYCTUBIINMI U
3TOM OT/EJbHBIE CYIIECTBEHHBIE OIINOKH;

— 2 0ajna NoJy4aeT CTYAEHT NMpH OSCCHCTEMHOM M3JIOKEHHHM MaTepualia, JIOMyCKAIoUUi cyie-
CTBEHHbIE OIIMOKH, KOTOPbIe MOTYT MPENsATCTBOBATh YCBOSHHIO JAJIbHEHIIEH yueOHOH HHPOpMAaLIUH.
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