Beenenue

MHOXECTBO TEXHHUYECKUX, COLUAIBLHBIX, OMOJOTMYECKUX, SKOHOMUYECKUX U
JIPYTUX CHUCTEM OKpYXKalolled Hac JEHCTBUTEIBHOCTH MOXKHO MPEACTABUTH
pa3IUYHBIMM ~ MOJICNIAMH, CPEAM  KOTOPBIX  BBIJCIAIOTCS  JBa  Kjacca:
JIETEPMUHUPOBAHHBIX u BEPOATHOCTHBIX. Monaenu BTOPOTO KJjacca
XapaKTEPU3YIOTCSI ~ HEBO3MOXHOCTBIO ~ OJTHO3HAYHO  OMNPEACIUTh  3HAUYCHUS
[IapaMETPOB U COCTOSHUM CHCTEM. Te€Oopus BEpOATHOCTEN 3aHMMAETCA U3YYECHHEM
TAKAX CHCTEM, OHA CIIY)KAT OJIHUM W3 KpACYTrOJbHBIX KAaMHEH COBPEMEHHOU
MaTEeMaTUKH, OOeCIeYnBaeT TEOPETHYECKYI0 0a3zy I IIUPOKOTO  Kpyra
MPAKTUYECKUX 3a7a4.

MeTtonuueckne yKazaHWs COJAEpXkKaT pacueTHO-Tpadudeckue paboOThI 1O
pazaenaM «Teopust BEpOATHOCTEN U MATEMATUYECKASI CTATUCTUKA.

[To kax10¥ 4acTH MPUBEAEHBI TEOPETUUECKUE BOIPOCHI U Marepualbl. JlaHo
pEUIIEHNE TUIIOBOTO BapraHTa 1o kaxaomy PI'P.

Homep BapmaHTa KaxI0ro CTyAEHTA OIPEACISACTCA MO CIUCKY TPYIIIHI.
Pacuerno- rpadudyeckas paboTa J0KHA BBIMOJHATHCA YETKO M Pa3zObOpPUYMBO B
YYECHUYECKOU TETPAJIH.

Kipicne

bizal kopmaraH TEXHUKAIBIK, KOFAMJBIK, OWOJOTHUSIIBIK, 3KOHOMHKAJIBIK
XKoHEe Oacka >Kylenep >KUbIHBIH SpPTYpJl MOZENbIEp TYPIHIE Kepceryre Oomnaibl.
OHBIH 1UIIHJE aHBIKTAJIAThIH KOHE BIKTUMAJAbl €Ki KJIacTaphl €peKIIeIeHEI].
ExiHi kjacc Mojenziepl napaMerpiep MoHAEpl MEH KYHEHIH JKaFdailblH O1pMoHI1
aHBIKTAy MYMKIH €MECTITIMEH cHmarTajgagbl. bIKTUManAbIK TEOPUSCHl OCHIHIAM
Kyhenepai 3epTTeyMeH aitHanbicaapl. Kommanbansl ecentep/ai menryai KaMTaMachi3
€TETIH TEOPHUSIIBIK HET130€H KaMTaMachl3 eTe/Il.

OJIicTeMeNiK HyCKaybIKTap «bIKTUMaIbIK TEOPUSICHI HKOHE MAaTEMaTUKAIIBIK
CTaTUCTHKAa» MOHIHIH eCeNTIK-TpaduKaIIbIK dKYMBICTAPbIHAH TYPAJIbI.

OpOip OemiMe TEOPHUSUIBIK CYpakTap MEH MOJIIMETTEp KENTipuireH. Opoip
€CeNTIK-TPaPUKAIBIK )KYMBICTAPIBIH TUITIK BAPUAHTTHIH IICTy1 KeATIPUIreH.

Op CTYICHTTIH BapUAHTHIHBIH HOMIPI TONTHIH Ti3iM1 OOWBIHIIIA AHBIKTATAJbI.

EcenTik-rpagukainbiK »KYMbIC OKYIIIBI AONTEPIHE aHBIK OPbIHIATYBI KEPEK.

1 Ecenrik-cbi30a :xymbic Nel. Ke3neiicok okuraaap

Makcatbl: Ke3eHCOK OKWFalap MEH OHBIH BIKTUMAJJBIFBl TYpaJlbl
TYCIHIKTEpPMEH, BIKTUMAJ/IbIK TEOPHUACHIHBIH HETI3I TeopeMaapbIMEH TaHBICTHIPY.

1.1 Teopusiiblk cypaKrTap

1 blxkrumannbik Teopusickl moHi. Kesaeiicok oxuranap, »)uimik. blkrumar-
JBIKTHIH CTATUCTUKAIBIK )KOHE TEOMETPHUSIIBIK aHbIKTaMaslaphl.



2 DrieMeHTap okuranap kKeHictiri. Okuranap anredpachl. bIKTUManIbIKThIH
KJIACCUKAJIBIK aHBIKTAMACHI.

3 blkTuManabIKTapIbl KOCy JkoHEe keOelTy Teopemanapsl. [1lapTTel bIKTUMAIT-
TIBIK.

4 TonbIK BIKTUMAIIABIKTap hopMynackl. baiiec hoopMynachl.

5 ToxipubeHiy KaTananybl. bepaymm dhopmynacel.

6 JlarutacTelH alMakTBIK JKOHE HMHTETpajbIK TeopeMachl. Jlarumac
¢ynkmuscel. [Tyaccona popmymnacs.

1.2 EcenTik TancbipmaJgap

1. Jlotepesina N Ouner 6ap, oubiH M yThIcThI. Taly kepek:

a) YTHICTBI OWJICTTIH KAaThICTHI KU UIITIH;

0) M caThIN aJIbIHFaH OUJIETTEPIIH OAPIIBIFBI YTHICTHI OOy BIKTUMAJIIBIFbIH;

B) CaThII aJbIHFAH M OWJIETTEPAIH 1IIiHAEe M, YTHICTHI 00Ty BIKTUMAJIBIFBIH;

I') caThill aJbIHFAaH M OWJIETTEpIiH IlIHAE eH OoyMaraHja Oipeyl YTHICTHI
00JTy BIKTUMAJIJIBIFBIH.

N M m m, N M m m,
1.1 70 8 5 3 1.16 | 100 25 10 8
1.2 75 9 8 4 1.17 90 15 12 7
1.3 85 6 5 2 1.18 85 10 7 4
1.4 90 12 7 4 1.19 80 9 5 3
15 87 10 8 3 1.20 95 15 9 3
1.6 100 30 15 5 1.21 70 10 9 5
1.7 90 20 9 3 1.22 80 15 7 5
1.8 95 15 10 4 1.23 90 10 6 4
1.9 85 10 7 2 1.24 75 10 8 4
1.10 90 12 6 3 1.25| 100 20 10 7
1.11 85 10 5 2 1.26 90 10 8 5
1.12 75 8 5 3 1.27 80 7 5 3
1.13| 100 15 9 4 1.28 95 10 8 5
1.14 80 10 7 4 1.29 96 12 7 1
1.15 85 7 5 2 1.30 89 13 5 2

2. YpHana n map 6ap, oJapIblH apacbklHiaa N, ak, N, kKapa, N, KbI3bLI, N, KOK

4
(D.n; =n). Ke3 kenren perneH M map aubIHABL. AJBIHFAH IIapiap apacklHaa M, axk,

4
M, - Kapa, M- KbI3bLI, M, - KOK map 001y bIKTUMAaJIIBIFBIH Ta0y kepek (D m; =m).
i
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3. Ym arkplll HbICaHara OK arajpl. HeicaHara Aem THIO BIKTUMAJAbIFbI
OipiHILI, eKIHII, YIIHII aTKbIIITap YIIiH coiikec p,, p,, p,. Keneci okuranappiH

BIKTUMAJIIBIFBIH TA0y KEPEeK:
a) YIII aTKBIII HBICAHAFa T TUE/II,
0) HbIcaHara Tek Oipeyi eI Tuel,
B) HbICaHaFa eKeyl o1 THEe I, Oipeyl TUTI3e aTMai/Ibl;
r) eH 6oaMaraHa Gipeyi 1M TUEel.

Py P2 Ps Py P2 Ps Py P2 Ps

31109 | 06 05311050904 322 05 ] 07 09




32 | 08 | 07 | 06 |312] 07 | 08 | 05 |322] 06 | 05 | 0.8

33 |07 | 05|08 [313] 05 | 07 ] 06 |323] 07 ] 09 | 0.7

34 |06 | 09 | 08 |[314 | 04 | 06 | 0.7 | 324 ] 08 | 04 | 0.6

35050709 |[315] 05 | 05| 08 32509 ] 05 05

36 1 09 | 06 | 08 316 06 | 09 | 05 | 326 04 | 06 | 08

37108 | 05|07 317 07 | 08 ] 06 |32/ 05 ] 07 | 09

38 | 05|08 | 06 [318] 08 | 05 | 0.7 |328] 06 | 0.8 | 0.7

39 |06 | 09 | 05 319 09 | 06 | 08 |329] 0.7 | 09 | 05

310, 07 | 09 | 04 |[320| 09 | 04 | 09 |330] 0.8 | 0.9 | 04

4. Kunakray OesiMiHE YIII aBTOMAaTTaH TETIKTep KeJim Tyceni: N, OipiHImIi
3

aBTOMATTaH, N, eKIHIIiJEH, N, YIIHIIIIeH (Z n, =1000). Bipiami aBromar m,%
i

canachel3 TETIK LIbIFapabl, eKIHIici - M, %, yurxmici - m, %.

a) )KMHaKTay 0eJlIMiHE camachl3 TETIKTEP TYCY bBIKTUMAIIJBIFBIH Ta0y KEpeK;
0) »xuHakTay OeJiMiHe carachl3 TETiK TycTi. OChI TETIKTIH | — Il aBTOMATTaH
ooy (1 =1,2,3) BIKTUMaJIBIFbIH TA0y KEpEK.

n, n, m, |m, [m,| i n, | n, |m |[m,| m, [
41| 520 | 220 | 5 8 | 7|1 |416 |100|250| 7 | 8 5 1
42 | 270 | 410 | 10 | 5 | 9 | 2 | 417 [ 430|180 | 5 | 4 7 2
43 | 250 | 140 | 8 7 14 |2 |418 | 170|540 | 6 | 5 8 3
44 | 190 | 380 | 5 9 30| 1 |419 |650(120|10| 9 8 2
45| 290 | 610 | 6 3 |1 3|2 |420 400180 7 (10| 5 1
46 | 270 | 430 | 10 | 6 | 4 | 2 | 421 | 120|380 |10| 6 9 2
47 | 280 | 360 | 7 |10 9 | 1 | 422 |270|340| 9 | 5 4 3
48 | 520 | 110 | 5 7 10| 1 | 423 430|120 | 10| 7 6 2
49 | 240 | 290 | 9 8 | 4|3 |424 /360|120 5 (10| 8 1
410| 310 | 410 | 7 2 | 5] 3 |425 (420|210 8 | 7 6 1
411| 520 | 110 | 3 6 | 7|2 |426 370|130 |10 6 5 2
412 280 | 310 | 9 8 | 4| 2 |427 (410,200 5 (10| 8 3
413 400 | 320 | 4 518 |1 |428 |280|510|10| 6 5 3
414 350 | 240 | 9 8 |7 |1 429 |710(120| 2 |10 | 4 3
415] 190 | 520 | 5 2 | 4| 3430460240 5| 9 7 1

5. JKympIcibl skacalThIH OHIMAEP apacbiHaa oprama M % camackl3 6oJiajbl.
ChpIHaKKa anbIHFaH N ©HIM apachIHa:
a) non Kk, camacers,

0) k, -men kem eMec carnachis;
B) K, -Z1eH apThIK eMec camnachls;
r) eH 6oaMaraHa Oipeyi canachl3 001y BIKTUMAJIBIFBIH Ta0y KEpekK.




n k, k, K, m n k, k, K, m
5.1 5 3 4 2 8 516 | 4 2 3 2 9
5.2 4 3 3 1 7 5.17 4 3 3 2 8
5.3 4 2 3 2 6 5.18 5 4 4 2 7
5.4 5 3 4 1 5 5.19 5 3 3 2 6
55 6 4 5 2 4 5.20 6 5 5 1 5
5.6 7 5 6 2 3 5.21 6 4 4 1 4
5.7 8 3 7 2 2 5.22 7 5 5 2 3
5.8 8 4 7 1 3 5.23 7 4 4 1 2
5.9 7 5 6 2 4 5.24 8 4 7 2 3
5.10 6 3 5 2 5 5.25 8 3 6 1 4
5.11 5 2 4 1 6 5.26 7 4 6 2 5
5.12 4 2 3 2 7 5.27 7 5 6 1 6
5.13 5 3 3 3 8 5.28 6 3 4 2 7
5.14 6 4 4 2 9 5.29 6 2 4 2 8
5.15 7 5 6 1 9 5.30 5 4 4 1 9

6. N KxapThMal OTKI3rim auoaTap eHAipuireH. Onapabl KaJbIITaCTBIPY
Ke3IHJIe aKay Kepy BIKTUMaJIbIFbl p-fa TeH. Ke3 KelareH peTneH albIHFaH
OHIMJIEPiH apachIHaA:

a) non k, muon;

0) k,-neHn k, -re netiin;

B) K, apThIK;

r) K, -11eH kem

00J1y BIKTUMAJIBIFBIH TA0y KEpEK.

n |k |k, | P n |k |k, | P

6.1 | 100 | 90 95 | 0.6 | 6.16 | 100 | 80 90 | 0.8

6.2 | 100 | 62 82 | 0.6 | 6.17 ] 100 | 85 95 | 0.8

6.3 | 100 | 50 70 | 08 | 6.18 | 100 | 70 95 | 0.8

6.4 | 100 | 55 /5 | 08 | 619 ] 100 | 83 93 | 0.7

6.5 | 100 | 45 80 | 0.8 | 6.20 | 100 | 50 60 | 0.7

6.6 | 100 | 40 60 | 0.8 | 6.21 | 100 | 65 /5 | 0.7

6.7 | 100 | 35 /0 | 0.3 |6.22 | 100 | 70 80 | 0.7

6.8 | 100 | 50 80 | 0.3 | 6.23 | 100 | 40 50 | 0.6

6.9 | 100 | 40 65 | 0.3 | 6.24 | 100 | 65 80 | 0.75

6.10 | 200 | 45 /5 | 04 | 625|100 | 70 85 | 0.75

6.11 | 200 | 100 | 150 | 04 | 6.26 | 100 | /8 92 | 0.75

6.12 | 200 | 80 | 170 | 04 | 6.27 | 100 | 20 60 | 0.7

6.13 | 300 | 150 | 180 | 0.8 | 6.28 | 100 | 30 85 | 0.7

6.14 | 400 | 100 | 190 | 0.6 | 6.29 | 100 | 40 79 | 0.7




| 6.15 | 400 | 200 | 295 | 0.7 [ 6.30 | 100 | 80 | 95 | 0.6 |

7. TokpMambel N yYPHIBIKIIEH J>KYMBIC JKacaiapl. bip MUHYT imIiHzae
YPIIBIKTAFbI XKINTIH Y311y BIKTUMAJIBIFGI p-Fa TeH. bip MUHYT imiHae K ypImbIKTa
XKIMTIH Y311y BIKTUMAJIIBIFBIH Ta0y KepeK.

P n P n 4 n
7.1 10.004 | 500 7.11 | 0.01 | 200 /.21 10.002 | 1000
7.2 10.005| 600 7.12 | 0.01 | 300 /.22 10.003 | 1000
7.3 | 0.01 | 400 7.13 | 0.02 | 200 7.23 10.004 | 1000
/74 | 0.01 | 500 7.14 | 0.01 | 500 /.24 |1 0.005 | 1000
7.5 | 0.01 | 600 7.15 | 0.02 | 300 7.25 | 0.006 | 1000

7.6 |[0.007|1000 7.16 | 0.01 | 700 7.26 | 0.007 | 1000

7.7 10.008 | 1000 7.17 | 0.02 | 400 /.27 10.008 | 1000

7.8 10.009 | 1000 7.18 | 0.01 | 900 7.28 1 0.009 | 1000

7.9 | 0.01 | 1000 7.19 | 0.02 | 500 7.29 | 0.01 | 1000

©|o|o|o|v|wv|v|o|o|o|x
00|00 |00|00|00| 00|00 |c0|0|0|x
SUENIENIENIENIENIENIENIENIEN] F

7.10 1 0.012 | 1000 7.20 1 0.011 | 1000 7.30 |1 0.011 | 1000

8. Oxwramap anreOpacblH, BIKTUMAIIABIKTBIH  KIACCHUKAJBIK HEMece
TEOMETPHUSIIBIK aHbIKTaMaJIapblH KOJIIAHBII €CENTEP/Il LIbIFAPY KEPEK

8.1 KyieIThIH KOABI €Ki SpTypii caHHaH Typansl. KoATel nypeic Tepy
BIKTUMAJIIBIFBI KaH 1A ?

8.2 bipiami xomiikte 5 ak xoHe 10 kapa mapiap, an ekidmmciage - 10 ak
XKoHe 5 Kapa mapinap 6ap. Op0ip xomikTeH O01p- Oip mapaan ansiHabl. OaapIbH eH
O6onmaranaa Gipeyi aK 60y BIKTUMAJIIBIFBIH Ta0y KEpekK.

8.3 Bbip TopmemaHblH Kemere 1oi THIO BIKTUMamabirbl  0,5-ke TeH. Erep
KEeMEHI1 cyFa OaThIpy YIIH O1p 197 TUTI3Y KETKUIIKTI 00Jica, 3 TOpPIEIaHbIH KEMEH1
cyfa 0aThIpy BIKTUMAJIIBIFBI KaH Ak ?

8.4 Kopammana 10 xe3b11 %oHE 6 Kok Tyiimenep 6ap. Kes kenren pernen eki
Tyiime anbiaabl. OnapabrH Oip TYCTi 00JTy BIKTUMAJIBIFB KaHIal?

8.5 Heicanara OipiHIII MEPreHHIH IO TUTI3y BIKTUMaJALIFEI 0,7 , eKiHIIiCl
yuriH — 0,95. Atkpirap 61p Mesrige HpicaHara artel. OnapabiH Oipeyi HbIcaHara
JIOTI THIO, aJl EKIHIITICIHIH KaHBLUTY BIKTUMAJIJIBIFBIH Ta0y KEepeK.

8.6 bipiHmI CcTaHOKTa >KacaJifaH OeJIIeKTiH OIpIHIIl CYpPBINTH 00Ty
pIKTUMaNIBIFeI 0,7-re TeH, ekiHmi craHok yuriH - 0,8. bipiami cranokTa 2 OeJIek,
exiHmicinae 3 Oenmiex >kacanbiHAbl. EH Oonmaranma Oip CTaHOKTa >KacallbIHFaH
OapbIK O6IIeKTEP 11H O1PIHIII CYPBINTH 00Ty BIKTUMAJIBIFBIH Ta0y KepeK.

8.7 Kazak andaButiHig 42 opimi KapToukamapra ska3puiraH. Ke3 kenreH
peTHeH yII KapTouyKa ajblHaIbl. AJIBIHFAH KapTOYKajgap AamibUIbIT, ajbIHFAH PETi
OolibIHIIa KOWbLIaAbl. « Toly co3iHIH maiiaa 00Ty BIKTUMAJIBIFBIH TA0y KEPEeK.

8.8 llexta 7 ep agam >xoHe 3 oHen ajgaM >KyMmbIc icTeiai. TaGenbaik peTi
OolibiHIIa 3 ajgaM TaHAan ajblHIbl. TaHjgan ajbIHFaHIApAbIH apacblHIa €H



Oonmaranaa Oipeyl oiien 60y BIKTUMAIBIFBIH Ta0y Kepek.

8.9 [lapTusigan Tayap TaHyIIbI dKOFApPFbl CYPHINITHI OHIMII TaHan aidaasl. Kes
KEJITeH PETIICH aJIblHFaH ©HIMHIH JKOFapFbl CYPBINTHI 00y BIKTUMaAbIFbI 0,8-re
TeH. TeKcepiIreH yII eHIMHIH TeK €Keyl KOFapFbl CYPBINTHI 00Ty BIKTUMAJIIBIFBIH
Ta0y Kepek.

8.10 Keitbip QusukanplKk I1IaMaHbl Olp peT eJereHae Kare KeTy
pIKTUMaIbIFeI 0,4-ke TeH. Toyenciz 3 emmey xyprizunai. OnapabiH Tek OipeyiHae
Kate ki10epiny BIKTUMAaJABIFBIH Ta0y KepekK.

8.11 Exi 3eHOipexten Oipre Oip peT aTkKaHga HbICaHara OIp peT THUIO
pIKTUMAIABIFel  0,38-Te TeH. Erep exinmii 3eHOIpek ymriH Oyl pIKTUMaIAbIK 0,8-re
TEH eKeHJiri oenrinai Oosca, OipiHII 3eHOIPEKTEH aThIIFaH Oip OK HBICAHAFa 9T
THIO BIKTUMAJIJIBIFBIH Ta0y Kepek.

8.12 KitanmxaHaHBIH CeOpeciHe Ke3 KEITeH PETIeH 16 OKyJBIK opHajIacKaH,
OHBIH 5 (u3uKa OKyJbIFbl. KiTarxaHamibl Ke3 KeJreH PeTieH 3 OKYyJbIK aiabl. OHbIH
iiHAe ey 0onMarana 6ipeyl (u3uKa OKYJIbIFBI 00Ty BIKTUMAJJIBIFBIH Ta0y KEepeK.

8.13 Y oifbiH cyileri makThIpbULIbl. TYCKEH >KaKThIH opOipeyiHae 5 ymaii
OOJTYBIHBIH BIKTUMAJJIBIFBIH Ta0y KEepeK.

8.14 Paguycel 10 GonatblH qOHTENEKKE AYPHIC YIIOYPHIII 1IITEH ChI3bUIFaH.
JleHrenekTiH imriHe Ke3 KelreH 4 HYKTe JaKThIPhUIAbL. 4 HYKTEHIH OapibIFbl Aa
YIIOYPBIIITHIH 11I1HE TYCY BIKTUMAJIJBIFBIH Ta0y KEpeK.

8.15 Pammycet 20 OonaThlH NOHTENEKKE paauycTapbl 6 CM. XKOHE 8 CM.
OONaThIH €Kl KUBbLUIBICHAWTBIH IIEHOEpJiep OpHAajJacKaH. YJIKEH JOHIEIEeKKe
JAKTHIPbUIFAH HYKTEHIH Killl IIeHOepyiepAiH OipiHiHIH IIIIHE TYCY BIKTUMAJIIbIFbI
Kanngan?

8.16 KyibINThIH KOABI YIII OPTYPJi CaHHAH Typaasl. KoaTel Aypeic Tepy
BIKTUMAJIIBIFBI KaH 1Al ?

8.17 bipinmm xomiikTe 6 ak xkoHe 12 kapa mapiap, an ekiHmriciaae - 11 ak
XoHEe 5 Kapa mapnap 0ap. Op0Oip xomrikTeH Oip Oip mapaan anbiHabl. OnapasH eH
O6onmaranaa Gipeyi aK 60y BIKTUMAJIIBIFBIH Ta0y KepeK.

8.18 bip TopnenanbiH kemere naon TUO bIKTUManeiFel  0,4-xe TeH. Erep
KEMEHI1 cyFa OaThIpy YIIH Oip 197 TUTI3Y RKETKUIIKTI 00Jica, 2 TOpIEIaHbIH KeMEH1
CyFa 0aThIpy BIKTUMAJIABIFbI KaH/T1ai?

8.19 Kopammana 14 ke3bu1 %oHE 8 Kok TyhMmenep O6ap. Kes kenren perrnex
€Ki TyiMme anbiHabl. Onapabiy Oip TYCTi 00Ty BIKTUMAJABIFBl KaHAAMN?

8.20 Heicanara OipiHIlll MEPreHHIH JI6I TUT13y BIKTUMaabIFel 0,8 , exiHIici
yurid — 0,85. Atkpiirap 61p Me3riige HpicaHara arTel. OnapabiH Oipeyi HblcaHara
JIOTI THIO, aJl EKIHIITICIHIH KaHbLUTY BIKTUMAJIJIBIFBIH Ta0y KEepEK.

8.21 DbipiHmI CTaHOKTa >KacajfaH O6JIIEeKTIH OIpiHII CYPBINTH 00Ty
pIKTUMaNAbIFbl 0,8-re TeH, ekinmi craHok yuuiH - 0,9. bipiamn cranokTa 3 OeJexk,
EKIHIIICIHIE 2 Oemmek >kacamblHAbI. EKi cTaHOKTa jKacajblHFaH OapJIbIK
OemnmiekTepaiH OIPIHII CYPHINTHI 00y BIKTUMAJIBIFBIH Ta0y KepeK.

8.22 Kazak andaButinig 42 opimi KapToukamapra skasputiraH. Ke3 kenreH
pEeTHeH TOPT KapTOuKa ajbIHAbl. AJBIHFAH KapTOYKajaap aIlbLIbIN, albIHFAaH PETi
OoipiHIna KoMbUTa bl «IllapT» ce3iniH maiaa 60y BIKTUMAJABIFBIH Ta0y Kepek.



8.23 Llexta 8 ep agam xoHe 4 olien agam >XKyMmbIc ictelal. Tabenbaik peTi
OolibiHIIa 4 ajaM TaHJam aiblHABl. TaHJanm aJblHFaHIAp €p ajgaM  Oomy
BIKTUMAJIIBIFBIH Ta0y KEPEK.

8.24 TlapTusiaH Tayap TaHYIIbI KOFapFbl CYPHINTHl OHIM/I TaHJAIN ajiajibl.
Ke3 kenreH peTrneH ajJbiIHFaH OHIMHIH )KOFapFbl CYPBINTHI 0071y BIKTUMaNIBIFRI 0,8-
re TeH. TekcepiireH VI ©HIMHIH TeK Oipeyl JKOFapfbl CYPBIITH 00y
BIKTUMAJIIBIFBIH Ta0y KEPEK.

8.25 Keitbip ¢usukanplKk mamaHbl Oip peT eImereHae Kare KeTy
sIKTUMAIABIFRI 0,3-Kke TeH. Toyenciz 4 emmiey xyprizuial. OnapabiH Tek OipeyiHae
Kate ki0epiny BIKTUMAaJABIFBIH Ta0y Kepek.

8.26 Exi 3enbipekren Oipre Oip peT aTKaHaa HbicaHara Oip peT THUIO
pIKTUMAIABIFel  0,4-ke TeH. Erep ekinmi 3eHOIpeK ymiiH Oyl BIKTUMaIIBIK 0,7-re
TEH eKeHJIr1 Oenrun Oosica, OipiHII 3€HOIPEKTEH aThUIFaH Olp OK HbICaHara JoJ
THIO BIKTUMAJIJIBIFBIH Ta0y Kepek.

8.27 KiranmxaHaHbIH COpECiHE Ke3 KEeITreH peTheH 15 oKynbIK opHajacKaH,
OHBIH 5 Ouosorusi oKyJbiFbl. KiTamxaHaibl Ke3 KelIreH peTneH 3 OKYJBIK ayjibl.
OwnplH imHAe eH OonMaraHja Oipeyl OHOJIOTUS OKYJBIFbI 00Ty BIKTUMAJIIBIFBIH
Taly Kepek.

8.28 TepT oiibIH cyleri JakThIpbUIIbl. TYCKEH JKaKThIH 9pOipeyinie 6 ymaii
OOJYBIHBIH BIKTUMAJJIBIFBIH Ta0y KepeK.

8.29 Pamuycel 12 GonaThlH AOHTENEKKE AYPHIC YIIOYPHIII 1IITEH CHI3BUIFAH.
JloHrenekTiH imiHe Ke3 KenreH 3 HYKTE JaKThIPbUIABL. 3 HYKTEHIH OapibIFbl Ja
YIIOYPBIIITHIH 11I1HE TYCY BIKTUMAJIJBIFbIH Ta0y KEpEeK.

8.30 Pagmycer 30 GonaThIH JAOHTEIEKKE paguycTapbl 5 cM, 6 CM. )koHE 8 cM
OONaThIH YII KUBUIBICTIAWTHIH IIEHOEpJiep OpHAalacKaH. YJIKEH JIOHIEJIEKKe
JAKTBIPbUIFAH HYKTEHIH Kill IeHOepyiepiH OipiHIHIH IIIIHE TYCY BIKTUMAJIbIFbI
KaHjgai?

1.3 TunTik BApUAHTTHIH LIENIYi

1. Jlorepesinma 120 OGuuer 6ap, oubiH 40 yThIcTH. Taly Kepek:

a) YTBICTBI OMJICTTIH KAaThICTHI XKHUIITIH;

0) 20 catbIm anbIHFaH OUIIETTEPIIH OAPIIBIFBI YTHICTBI 00Ty BIKTUMAJIIBIFBIH;

B) caThln ajbiFad 20 OunerTepAiH iiHae 9 YThICThl 00Ty BIKTUMAJIbIFBIH;

r) carbinl anbiHFaH 20 OwnerTrepiiH iuriHAe eH OoamaraHaa Oipeyl YThICTHI
00JTy BIKTUMAJIJBIFbIH.

[emyi:

1 [Maptusaa 120 enim 6ap, onsiH 40 xapamchi3. TaOy kepek:

a) ’KapaMchI3 OHIMJIEPIiH KaThICThI KULJIITIH;

0) Ke3 KeNreH peTIeH mnapTusnaH anbiHFaH 20 eHIMHIH OapibIFbl Ja
Kapamchi3 00Ty BIKTUMAJIBIFBIH;

B) Ke3 KEJTeH PETIICH MapTusijaH anbiarad 20 eHIMHIH 9-bI xKapamchi3 00Ty
BIKTUMAJIIBIFBIH.

Memryi:



a) A OKWFaCBhIHBIH KaThICTBI kuimiri nen (Oenrinenyi P'(A)) A okurachel
naija OOJFaH ChIHAK CAHBIHBIH M OApJbIK CHIHAKTBIH KaJIbl CAHbIHA N KaThIHACHI
aiiTeiansl: P*(A) =m/ n.

A — mapTHsIIaFsl )kapaMchI3 OHIMEP/IIH Maiiia 6011y OKUFachl OOJICHIH, COH/IA
P"(A) =40/ 120=1/3;

0) KoHE B) MYHKTTEPIHAEC A OKUFACBIHBIH BIKTUMAJABIFBIHBIH KIACCUKAIBIK
aHBIKTAMachlH KoJtaHambI3: P(A) = m/ n, MmyHzmarel M —A OKWUFAachIHBIH Taiiaa
00JybIHA KOJAMIBI CHIHAKTAp CaHbI, N — CBIHAKTAP/IBIH JKaJIIIbI CAHHI,

0) A - mapTusAaH Ke3 KENreH peTneH ainbiHFaH 20 eHIMHIH OapibiFbl /1a
XKapamchi3 007y OKuFachl 00JIChIH. CBHIHAKTHIH Kaiumbl cadbl 120 eHiIMHIH iITiHEH
20 eHIMII TaHJaN AXyAbIH OPTYpJi koimap caHbl, sfHE N = CJ); KOJaMIbI
ceiHakTap canbl 40 xapamcei3 eHimMep imiHeH 20 eHIMI amyIbIH SPTYPIIl KoJIAap
caHbiHa TeH, stHE M = C2 . COHBIMEH,

P(A)=m/n=C%/CZ=4,679%x107";

B) A — Ke3 KeJIreH peTIeH MmapTusjaaH anbiHFan 20 eHIMHIH 9-bl jKapaMchI3
0oty okurachl 6osichiH. YKorapbia aiTeutranaai, N = C2;

M KOJNIaljabl CBHIHAKTAp CaHBIH Ci Tepyin opbip Cji TepyimeH
KUBICTBIPBIIFaHAa ajdaMbi3, MyHaarel C), Tepyi 40 jkapaMcChi3 ©HIMHIH ilIiHCH 9
’KapaMChI3 OHIMII TaHjaam ainy caHblH Oepeni, an C;, Tepyi 80 »kapaMchi3 emec
OHIMHIH imIiHeH 11 »xapamchi3 eMec eHIMJII TaHJall ajly CaHbIH Oepeni, SFHU M =
C;,-C4 - ConbimMeH,

P(A)=m/n=C;,-Cy / CZ,=0,097.

Tepy canbin ecenrterenme Mathcad-ta combin GyHKIUSACE KOIIAHBIIIbI.

Temenne combin(Q,R) xommanymibiaeiH C(Q,R) ¢GyHKIMACH peTiHAe CHTIi3iAreH
daiinapiH KerripMeci kenaTipuired, on Q meH R-aiH ke3 kenren MoHaepiHae

G(Q.R) :=combin(Q,R)

C(120,20) = 2.946 x 10°° C(40,20) = 1378 x 10"
C(40,9) = 2.734 x 10° C(80,11) = 1.048 x 10™°
. (80,20 _
C(40,9)-C(80,11) _ 0.097 (80,20) _ 12 x 10~
C(120,20) | C(120,20)

2. Ypuaga 10 map Oap, onapasiH apacklHaa 3 aK, 4 Kapa, 2 KbI3blI, 1 KeK.
Ke3 kenren pernen 5 map anblHabel. AJNBIHFAH Iapiap apacbklHaa 2 ak, 2 - kapa, 1 -
KbI3bLI, O - KoK map 00Jy BIKTUMAJIILIFBIH Ta0y KepeK.

[emryi: A - Ke3 KeIATeH PETIeH aJIbiIHFaH S OYHBIMHBIH 1mIiHAe 2 ak, 2 Kapa,
1- xb13b11, O - kek 0oy okurachl OoJsickiH. EcenTi miblFrapy yiriH A OKUFAaChIHBIH
BIKTUMAJIIBIFBIHBIH, KJTACCUKAJIBIK aHBIKTAMachlH KoJimaHambi3: P(A) = m/ n,
MyHIarbl n 6apiabik 10 (3+4+2+1=10) mapnapasiH inriHeH OeceyiH TaHaan axyablH
OapJIbIK MYMKIH sKaFaaiaapabid canbl, siHu n = C;;=252. A A oOKuFachbIHBIH Iaiiia



OOdyblHa KOJAMJIBI MYMKIH OJJIEMEHTap OKaFmainapAblH CcaHbl M ObLiaif
ecenremineni: m=C;-C;.C;-C?= 36.
bynan P(A) =36/252=1/7.
ArTamn eTedikK, Killi canaap OepuireHie Tepyai
m _ n! n-(n=1)-..(n—-m+1)
n - mi(n—m)! 1-2-...-m
dbopmyllackiIMEH KOJIMEH ecenTereH KoJjaiiael. besekTi ecentereHae OesiMiHEH
OacTaraH >keH, ce0e01 aTbIMbIHIa KOOSHTKIIITEP CaHbl OOTIMIHICTIMEH O1pICH.

3. Ym atkpllll HbICAaHara OK aTajibl. HeicaHara nem THIO BIKTUMAJIIBIFbI
OipiHII, eKiHI, YOIHIN aTKplmTap yuiH coiikec 0,75, 0,8, 0,9. Keneci
OKHUFaJIapblH BIKTUMAJJIBIFBIH TA0y KEPeK:

a) YII aTKBIII HICAHAFa JI6T THE],

0) HpICaHara TeK Oipeyl el TUeIl;

B) HbICaHara €Keyl oM THEell, O1peyl TUTI3e aaManbl;

r) eq OoaMaraHja Oipeyi 1M TUEe].

[emyi: keneci OKUFagap eHrizemis: A — HbICaHara OIpIHIII aTKBIIITHIH A6l
Tarol, A, — ekinmn, A, — ymiHmi. [lapt Ooiteiamma P(A )=0,75, P(A,)=9,8,
P(A,)=0,9.

a) A — OapibIK YII aTKbIII HbICAHAFa JIOIN THI0 OKUFAchl OOJICHIH, COHJIA
A=AAA, xoHE A, A, A, Toyesci3 okuranap oonranasikTad, P(4) = P(AAA) =
P(A)P(A,)P(A,)=0,75-0,8-0,9 = 0,54;

0) B — Tek Oip aTKBINITBHIH HBICAHAFA JION TUIO OKWUFAChl OOJICHIH, COHJA
B=AAA +AAA +AAA, uyunarst A, A, A- A, A, A, OKHFalapblHa Kapama-
KapChl OKWFajap, SFHU COWKec OIpiHIN, eKIHIN, YIIHII aTKbIITAPbIH TUMEYI.
P(A)=1-P(A)=1-075=025, P(A,)=1-P(A,)=1-08=02, P(A)=1-P(A)=
=1-0,9=0,1. Kocsuirbimrap ToyeIci3 OKHUFajap OOJFaHIBIKTaH,
P(B)=P(AAA)+P(AAA)+P(AAA)=07502-01+0,25-08-01+0,25-0,2-0,9=
0,08;

B) C - €Ki aTKbIIITHIH HbICAHAra NI THUIO OKUFAchl OOJICBHIH, SIFHH Olpeyl
HeIcbiHAFa THMeRmi, C=AAA +AAA +AAA,. OHBH BIKTHMALIGFE 12
QJIJIBIHFBI TyHKTTET1IeH ecenTeNiHe/Il:

P(C)=0,75-0,8-0,1+0,25-0,8-0,9+0,75-0,2-0,9=0,3456;

r) D - en Oonmaranga Oipeyl genm TUIO OKurachkl OosickiH. Kapama-kapchl

OKMFaHBl KapacThlpaMbl3: D- ymeyi e HbichlHaFa Tumeni. D =AAA,
GonFaHabikTal, P(D)=1-P(D) =1-P(AA,A,)=1-0,25-0,2-01=0,995.

4. JKunakray OeiimiHE YII aBTOMAarTaH TeTikTep Kemin Tyceai: N,=100
Oipinmi aBroMartad, N, = 300 ekinmizaex, N, = 1000 - n, —nN,= 600 yuiHIIACH
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(ZB: n, =1000). Bipiami aBromatr 5% camachl3 TETIK IIbIFapanbl, ekinmmci - 4%,
i
y1iHirici - 6%.
a) Kunakray OeiliMiHE canachl3 TETIKTEP TYCY BIKTUMAJIBIFbIH Ta0y Kepek;
0) JKunakray OemimiHe camacbi3 TeTik TycTi. OChl TETIKTIH 2 — 1
aBTOMAaTTaH 00Ty BIKTUMAJABIFBIH Ta0y KEpeK.
Hlemyi: A — camacel3 TETIK caThlll ajblHFAaH OKHUFachl OoJChIH, an B,, B,,
B,— nmammna coiikec OipiHII, €KIHII, YIIIHII aBTOMATTaH KeJiI TYCKEH OKUFaIaphbl

0oJ1chIH (OYJT OKUFaIap THIOTe3ajap JC aTaiabl).
a) A OKUFACHIHBIH BIKTUMAJABIFBI TOJBIK BIKTUMAIABIKTAp (OpMYyIachIMEH
CCeNTEHEII:
P(A)=P(B,)P(A/B,)+P(B,)P(A/B,)+P(B,)P(A/B,),
myH1arel P(A/ B;) — caThll anblHFaH TETIK I— Il 3aybITTaH KEJil TYCKEH
OKHFAChIHBIH IAPTThl BIKTUMAIABIFE (1=1,2,3). EcenTiy mapTel OOHbIHIIA:
P(B,) = 100/1000 =0,1; P(B,) =300/1000 =0,3; P(B,) =600/1000 = 0,6;
P(A/ B,)=0,05; P(A/B,)=0,04; P(A/B,)=0,06.
Congpikran P(A) = 0.1-0.05+0,3-0,04+ 0,6 - 0,06 = 0,053;
0) 6y myakrre P(B,/A) mapTThl BIKTUMAIILIFBIH TaOy Kepek. On yIiiH
baiteca popMyiacbiH KO1aHAMBI3!
P(B;/A)=— P(B)P(ATB) ,i=12,...,n,
> P(B )P(A/B )
k=1
O13/11H ecen YIILIH 0J1 ObLIal *Ka3blIbIHAIBI

P(B,)P(A/B,) 0,3-0,04
P(By /A= P(Bl)P(A/Bl)+P(BZ)P(A/Bz)+P(B JP(AIBy) =~ o053 2%

5. JKyMbIcHibl %acalThIH eHIMIEP apacbiHAa oprama 8 % camacwl3 Oonaabl.
CoiHakka anbiaFaH 10 eHiM apachiHA:

a) 1o 8 camachi3 (4 OKUFAcHl);

0) 9-nan kem emec camacei3 (B okurachr);

B) 2-71¢H apThIK eMec camachl3 (C oKuracel);

r) eH 6onmaranaa Oipeyi canachei3 (D okuracher)

001y BIKTUMAJIJBIFbIH Ta0y KEpeK.

lenmyi: A OKWFACHIHBIH BIKTUMAJIIBIFBIH aHBIKTAy YIIiH bepHymm
dopmynacein konmanambiz: P, (K)=Crp“q"™, mymmarer P, (k)— kammaii ma Gip
OKMFaHbIH N Toyelci3 oKurajgap apacklHblH K per maiima 6omysl (k=01,2,...n),
q=1-p.

B xone C oKuralapbIiHbIH BIKTUMAJIBIFBI BIKTUMAIBIKTAPIBIH KOCHIHIBICHI
perinae asbikTanagsl: P (K)+P(k+1)+...+P(n) — 6yn n Toyenciz okuranap
apachlHBIH K pEeTTeH KeM eMec maija 00y OKUFaJapbIHBIH BIKTUMAJIBIFbI, SIFHU
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Hemece K per, Hemece K +1 per,..., Hemece N pet; P (0)+ P (1) +...+ P, (k)— Oy

N Toyesci3 OKUFalap apachlHBIH K peTTeH apThIK eMec Maiiia 00Ty OKHFaIapbIHBIH
BIKTUMAJIIBIFBI, SFHU HeMece 0 per, Hemece 1 peT, Hemece 2 perT,..., Hemece K per.
by okuraiiap KOMyJISITHBTI ((KUHaAKTaJFaH) Jien araiaabl. COHBIMEH,

a) P(A)=P,(8)=C? -0,08°-0,92°=6,39x10°:
6) P(B)=P,(9) + P,(10) =1,246x107°;
B) P(C)=P,(0)+ P, (1) + P, (2)=0,96;

r) D okuraceiHa Kapama KapcChl D OKuFachlH eHrizemis — Oy n Toyenci3
CBHIHBIKTAp/a Kei0ip OKMFaHbIH MYJIeM maiina 6onmaysl. OHga

P(D)=1-P(D)=1-P,(0) ~0,566.

Temenne Mathcad-tan ecereynepmer (haiabIH KOIIipMeci KeTipiiareH.
C(Q,R) :=combin(Q,R)
C(10,8)-0.08%.0.92° = 6.39 x 10~
C(10,9)-0.08%.0.92" + C(10,10)-0.081%-092° = 1.246 x 10™°
C(10,0)-0.08°.092%% 1 c(10,1)-0.081.0.92° + C(10,2)-0.082.092% = 0.96

1-(10,0)-0.08%.0921° = 0566

8

6. 100 »xaptbutaid OTKI3TimI AuonaTap eHaipiareH. Onapabl KaJbIITacThIPY
Ke3lHae akay Kepy bIKTUManabirbl 0,8- re TeH. Ke3 KeinreH peTneH ajblHFaH
OHIMJIEPAIH apachIH/IA:

a) non 80 auon (A oKUFachl);

0) 70-ten 80-re neiiin (B oxurach);

B) 80-HeH apThiK (C oKkurach);

r) /0-ten kem (D okurachr);

001y BIKTUMAJIJIBIFBIH Ta0y KEpeK.

[emryi: Toyenci3 Toxipudenep canbl N yJIKEH O0JIFaHIIBIKTaH, KaHaai fga Oip
oKuFaHbIH N ToxipuOene K per maiina 6ony sikTuMannsirsr P (K) MyaBp-Hannac

\/— @(X)

—np , 0<p<1, o(x) :iexp(—xz /2) (ochl QyHKIMSHBIH
Jnpg V2
MoHIH KecTeneH Hemece Mathcad xyiiecinmeri dnorm GyHKIMSICH apKbLIbI
TabaJIbI).

B, C xoHe D okuranapbIiHbIH BIKTUMAJJIBIFBIH aHBIKTAY YIiH MyaBp-Jlamiac
WHTETPAJJIBIK TeOpEeMachlH KOJIJIaHa/bl: KaHIal na Oip OKWUFaHBIH maiina 0oy K
caubl K -men K,-re meftinri apameirpiHga Oosy bIKTHManabiFsl P(K ,K,) KybIK
mamamer P (K ,k,) = D(x,) —D(X,) TeH, MyHAarbl X, = K, —np’ X, :kl;—\/anp,

ALY

aliMaKTBIK TEOpEeMachbIMEH ecenTeNiHe/i koHe KybIK mamMamen P (k) =

TCH, MYHJAFbl X =
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@(x):% j exp(—t*/2)dt - Jlamac yHKUMACH, OHBIH MOHI apHaiibl KeCTEIEH
0

Hemece Mathcad sxyiiecinaeri pnorm ¢GyHKIUSACHI APKBLIBI.

80-100-08 _ 1 .
a) X= 100 ‘ O 8 ‘ O 2 —O, PlOO (80) = m(l)(O) = 0,399/4 = 0,09975,

6) X, =0, X, =-2,5, B, (70,80) » ©(x,) — P(x,) =0,494;

B) X, =5, Py, (k>80) =P, (80,100) » ®(X,) — P(X,) =0,5;

r) X, =—20, Py (k < 70) = P, (0,70) = ®(x,) — ®(x, ) = 0,006.

Mathcad »xytiecinieri ecenTeliHreH ecenTeysep KOPCEeTiIreH.
n:=100 ki:=70 k2:=80

R:=08 q:=1-p
:kl—n-p < e k2 —n-p X3.:n—n-p ~O0-nyp

.,/n.p.q’ .,/n.p.q, ' .,/n.p.q, ' .,/n.p.q,

X1=-25 x2=0  dnorm(x2,0,1) =0.399

x1:

pnorm(x2,0,1) — pnorm(x1,0,1) = 0.494
pnorm(x3,0,1) — pnorm(x2,0,1) =05

pnorm(x1,0,1) — pnorm(x4,0,1) = 6.21 x 1073 ,
HeMece 0acKa HYCKAChI
@,(X) :=pnom(x,0,1) - 0.5

P(k1,k2) := @ (x2) — @ (X1)
o (x1) =-0494  o(x2) =0

P(k1,k2) =0494  x3=5 x4=-20
o(x3 =05 (x4 =-05
o(3) -0 (x) =05  o(x1) —o(x4) =621x107°

7. Toxpimambl 1000 ypuIbIKIEH >XYMbIC >Kacaiapl. bip MHHYT imriHzae
YPIIBIKTAFbl KINTIH Y3Uly BIKTUMamAbirbl 0,003-xke TeH. bip MunyT imiHae 6
YPIIBIKTA KINTIH Y31y BIKTUMAJIJBIFBIH Ta0y KEpEK.

[Mlemryi: N yakeH mama, P Kimii mama, ajx KeOenuTiHaici A =N- P yJIKeH eMec
caH OosraHAbIKTaH, bepHymu dopmynaceiHbiH opHbiHa Ilyaccon ¢dopmynacel
P (k)~A-e*/k! xonmaupimagel. On N TOyesCi3 CHIHBIKTAp apachiHaa Keioip
okuraHblH K per maiima Oony biktuMmanapirbl P, (K)—Hbl aHbIKTayFa MYMKIHIIK
oepeni.
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bizaig ecenre n=1000, k=6, p=0,003, 4=1000-0,003=3. CoHubIKTaH
P, (6) =3°-e7/6!=0,05.
Ecenreynep kesinge P(K,A)=A-e*/k! QyHKIMACHIHBIH KeCTeIiK MOHIH

Hemece Mathcad-tan dpois ¢yHKIMACHIH Konganyra Oomanel. Temenae Mathcad-
TaH eceTeyJiepMeH (paityIblH KellipMeci KeITIpIITeH.

p(k,r) :=dpois(k,z)

p(6,3) = 0.05

2 Ecenrik-cb130a :xymbic Ne2. Ke3neiicok mamasap

MakcaTtbl: yJecTipiM 3aHJapbIMEH, TUCKPETTI >KOHE Y3UIICCI3 Ke3IEeMCOK
IIaMajaplblH CaHIBIK CHIATTaMajlapbIMEeH, KE3JACHCOK MamMayiapblH HeTi3Ti
3aHJapbIMEH TAHBICTHIPY.

2.1 TeopusiJIbIK CypaxKTap

1 JIuckpeTTi koHe y311icci3 Ke3AeMCoK mamManap. JuckperTi Ke3aencox
[IaMaHbIH yJecTipiM 3aHbl. BUHOMIBIK yiecTipiMm, [lyaccon ynectipimi.

2 NHTerpanbik ynectipiM QyHKIUCH (yIecTipiM (QyHKIHSCHI).

3 Iuddepernmanabik yiaecTipiM QyHKIHICH (YICCTIPIM THIFBI3IBIFDI).

4 Ke3meicok MmIaManapiablH CaHABIK cUnaTTamManapbl. J[MCKpeTTi >KoHE
y3UTiCCi3 Ke3/IeUCOK MaMasap IblH MaTeMaTUKAIIBIK YMITI (KyTiMi).

5 JluckperTi xoHe Y3UTICCI3 Ke3eHCOK IIaMaliapAbIH TUCTIEPCHUSICHI )KOHE
OopTa KBaJIPaTTHIK ayBITKYHI.

6 bunomupik ynecripim, [lyaccon yiectipimi.

7 BIpKaJIbINITHI )KOHE KOPCETKIMITIK, CCHIMAUTIK (PYHKIIUSICHI.

8 KaumbmTel yiecTipiM (MHTEpBaJiFa TYCy BIKTUManbiFel, Jlamac
GyHKUMSICHI, YJecTipiM (YHKUUACH, OEpUIreH aybITKYJbIH BIKTUMAJABIFBI, VI
CHTMa epeKeci).

9 IekTik Teopemanap Typajibl YFbIM. YJIKEH CaHIap 3aHbl, OPTAJBIK IIEKTIK
Teopema.
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2.2 EcenTik TancsipMajap

1. MuckpetTi Ke3aeicoK mamMa X yIecTIpiM 3aHIbUIBIFBIMEH OepIJITreH.

a) OHBIH YJIeCTipiM pyHKIusIchiH F(X), OHBIH rpaduriH caixy Kepek;

0) MaTeMaTWKalbIK YMITiH, TUCIEPCUSCHIH, OpTa KBaJpaTThIK ayBITKYBIH,
MOJIaChIH;

B) X —TiH (a;b) nHTEpBaJIbIHA TYCY BIKTUMAJIIBIFBI TA0Y KEPEK.

X X, X, X, X, X X a
P D P, Ps 12 Ds Ps

1.1 X 0 1 2 4 6 9 -2
P 0.05 0.15 0.3 0.25 0.15 0.1

1.2 X -3 -2 -1 0 2 4 -1
P 0.15 0.3 0.02 0.14 0.18 0.21

1.3 X 1 2 3 5 7 8 -3
P 0.3 0.14 0.16 0.1 0.2 0.1

1.4 X -4 -3 -2 0 1 2 0
P 0.2 0.08 0.23 0.27 0.12 0.1

15 X 1 2 4 5 7 9 3
P 0.19 0.21 0.06 0.14 0.12 0.28

1.6 X -1 0 2 3 5 7 -4
P 0.26 | 0.14 | 0.07 0.2 0.03 0.3

1.7 X -2 -1 0 3 5 7 1
P 0.18 0.09 0.01 0.2 0.22 0.3

1.8 X 1 2 4 5 6 8 0
P 0.3 0.17 0.13 0.1 0.2 0.1

1.9 X 1 2 3 4 7 9 5
P 0.11 0.29 0.06 0.14 0.17 0.23

1.10 X 0 1 2 3 7 9 4
P 0.06 0.14 0.3 0.25 0.15 0.1

1.11 X -3 -2 0 1 2 4 -1
P 0.15 0.3 0.01 0.14 0.19 0.21

1.12 X -1 0 3 5 7 8 1
P 0.25 0.14 0.16 0.1 0.2 0.15

1.13 X -4 -3 -2 0 2 4 -1
P 0.2 0.07 0.24 0.26 0.13 0.1

1.14 X -3 -1 0 3 4 7 -2
P 0.12 | 0.09 | 0.01 0.2 0.28 0.3

1.15 X -1 0 1 3 7 8 2
P 0.26 0.14 0.15 0.2 0.1 0.15

1.16 X -2 -1 0 1 2 7 -3
P 0.17 0.09 0.01 0.3 0.23 0.2
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1.17 X 1 2 3 5 6 / 0
P 0.1 0.14 | 0.16 0.1 0.2 0.3

1.18 X -3 -1 0 3 5 6 -2
P 0.16 | 0.09 | 0.01 0.3 0.24 0.2

1.19 X 1 2 S 6 / 8 3
P 0.2 0.15 | 0.15 0.1 0.3 0.1

1.20 X -1 0 2 4 / 8 1
P 023 | 0.18 | 0.12 0.2 0.1 0.17

1.21 X 1 2 4 5 6 8 0
P 0.3 0.14 | 0.16 | 0.03 0.2 0.17

1.22 X -4 -3 -1 0 1 3 -2
P 0.2 003 | 024 | 026 | 0.17 0.1

1.23 X 1 2 3 4 / 9 0
P 017 | 023 | 009 | 011 | 0.12 | 0.28

1.24 X 0 1 3 5 / 8 2
P 0.2 0.14 | 0.16 | 0.12 0.3 0.08

1.25 X -5 -3 -2 0 1 3 -4
P 0.2 006 | 021 | 0.29 | 0.14 0.1

1.26 X 1 2 3 5 8 9 4
P 018 | 022 | 005 | 015 | 0.12 | 0.28

1.27 X 1 3 4 5 / 8 2
P 0.3 016 | 0.14 | 0.01 0.2 0.19

1.28 X -5 -3 -1 0 1 3 -4
P 0.1 003 | 014 | 036 | 0.17 0.2

1.29 X 0 2 3 4 6 8 1
P 026 | 014 | 005 | 025 | 0.12 | 0.28

1.30 X -1 0 2 3 / 8 1
P 1021 (016 |0.14 |01 0.2 0.19

2. Y3imicciz ke3zaeicok mama X yiectipiM (yHKIusAcbiMeH F(X) OepinreH.
Taly kepek:

a) OHBIH YJIECTIPIM THIFbI3ABIFBIH f(X);

0) MaTeMaTUKAJIbIK YMITIH, JMCIEPCUACHIH, OpTa KBaJAPAaTThIK aybITKYbIH,
MOJIaChIH, MEIMaHACHIH;

B) X —TiH (8;b) uHTEpBaNBIHA TYCY BIKTHMAJIBIFBI TA0Y KEPEK.
F(x) »xone f(X) rpadukTepin camy Kepek.

F(x) a | b F(x) a | b
2.1 0,x<0 1 4 2.16 0,x<0 4 5
_2,0<X35 X—2,0<x£7
49
1x>5 1Lx>7
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2.2 0,x<0 1 2 2.17 0,x<1 0 1,5
2 2
i—O<x£3 5——5,1<x£2
9 2 2
1,x>3 1Lx>2
2.3 0,x<0 05 |1 2.18 0,x<0 0,2 10,9
x*,0<x<1 x2,0<x<1
1Lx>1 1Lx>1
2.4 7 2.19 T |7
QXS_E 0,x<0 'E' E
Cosx,— 2 < x<0 i sinx,0<x< 2%
2 4| 7 2
1x>0 Vi
ILx>—
2
2.5 0,x<3 2 4 2.20 0,x<3 0 4
(x—3)%,3<x<4 0,25(x-3)*,3<x<5
1Lx>4 1, x>5
2.6 00 A A e e Iz
T 4 6 4 3 2
\Eﬁnx0<xs£ cm2x£<x£z-
4 4 2
:|.,X>Z 1,X>£
2
2.7 0,1 [0,2 |2.22 0,105
0,x<0 0,x<0
4ﬁ+3x0<x£% 3ﬁ+2K0<XS%
1,x>l 1,x>1
4
2.8 0,x<?2 3 4 2.23 0,x<5 55 (6
0,25(x —2)*,2<x<4 (x—5)*,5<x<6
1Lx>4 1Lx>6
2.9 0,x<0 1 5 2.24 0,x<0 1 2
x? 2
£,0<X§6 Z,O<X<2
1,x>6 1x>2
2.10 0,x<1 3 4 2.25 0,x<2 3 6
2 2
(x-1) 1<x<5 (X_Z),2<x£7
16 25
1x>5 1Lx>7
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2.11 0,Xx<6 5 7 2.26 0,x<7 75 |8
2 2
(X_®,6<x38 (x=7)°,7<x<8
1,x>8
1,x>8
2.12 0,x<5 4 7 2.27 0,x<4 5 6
2
£§:@i5<xgg (X_®,4<x£7
9 ' 9
1,x>8 1Lx>7
2.13 T | xm |2.28 r 0 3
2= 0,x<— -
0,x<0 6 6 2 4
2$inx,0<xsZ —GBK£<XSE
6 2
1,X>£ Lx>rx
6
2.14 0,x<2 25 |3 2.29 0,x<1 1 2
2 2
X =2X 5 x<3 X =X 1<x<3
1,x>3 1, x>3
2.15 0 0,1 |2.30 T
0,x<0 0,x<0 'g 5

5x2+4x,0<x£%

sin2x,0<xsz
4

1’X>1 1x>Z
5 ! 4

3. Y3imcci3 ke3melicok mama X YIJIeCTipiM TeIFbI3abIFbIMeH f(X) Oepinre.
Taby kepex:

a) OHbIH yJyecTipiM (pyHKIusIChIH F(X);

0) MaTeMaTUKAJIbIK YMITIH, JMCIEPCUACHIH, OpTa KBaJpAaTThIK aybITKYbIH,
MOJIaChIH, MEMaHACHIH,

B) X —TiH (@;h) nHTEpBaNBIHA TYCY BIKTUMAIIBIFBI TA0Y KEPEK.
F(x) xone f(X) rpadukTepin camy Kepek.

f(x) a b f(x) a b
3.1 0,Xx<0,x>4 1 3 3.16 0, x<0,x>3 -1 12
§,0<xs4 %(1—%),O<xs3
3.2 0,x<-3,x>-2 2510 3.17 0,st,x>% 0 K
0 3exs<-2 i 12
X 4sin2x,0<x£€

18




3.3 0x<-Z x> % 0 L4 3.18 | (0,x<1,x>2 0 15
2 2 4 2 . 5
il <
0,5c08%,— = <x<Z X2 <X
2 2
3.4 0,x<0,x>1 0 \/§ 3.19 | (0,x<2,x>3 1 2,5
— 0<x<1 ? ﬁ,2<x£3
1+ x?) 5
3.5 0, x<0,x>3/4 0 l 3.20 0.x<0, x> = 011
2 _, 0<x<3/4 2 . fl
V1=X ) 5
3.6 0,x<0,Xx>7m 0 z | 321 0, X<-1,x>2 0 |1
0,5sinx,0<x<7 2 %(x+l)2,—1<xs2
3.7 0,x<0,x>2 1 |2 3.22 0.x<0. x>+ 1 |1
X2 =
%2,0<x§2 6 . 1 4
———— O0<x<=
N1 X
3.8 0, X<4,Xx>5 3 45 | 3.23 | (0,x<3,x>5 2 4
§,4<X£5 E3<xs5
9 x2'
3.9 O,xsz,x>5—” 0 2_77 3.24 0,xs0,x>Z 0 i
2 6 3 6 12
—2cosx,£<x§5—” 63in3x,0<xsE
2 6 6
310 | [ Ox<lLx>2 |15 |2 |325| [ Ox<Lx>2 0 |15
3(x-1)%1<x<2 2X—2,1<X<2
3.11 O,XSO,X>% T |z 3.26 0,Xx<-2,Xx>2 0 1
- 8 4 L 4—x* —2<x<?2
20052x,0<xsZ 2r
3.12 0,Xx<0,x>4 1 3 3.27 0,x<0,x>5 1 (4
1 X 2 X
“(1-2),0<x<4 ‘a-2
2( 4) <X 5(1 5),O<x§5
3.13 0,Xx<0,x>2 -1 11 3.28 0,x§0,x>% T
X+ g ox<o i 12 | 9
4 30033x,0<xs€
3.14 | (0,x<0,x>1 0,2 1,2 | 3.29 0,x<-3,x>3 0 2
3x?,0<x<1 1 2
—9-—x°,-3<x<3
27
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3.15

O,xgo,x>Z
3

25inx,0<x£%

oy

3.30

0,x<1x>4

Q,1< Xx<4
15

M(x), mucnepcus D(X) sxoHE X, MYMKIH MOHIHIH P, BIKTUMAJIIABIFBI OCIT LI

4, X MUCKPETTI Ke3JIeUCOK IIaMaChIHBIH YJIECTIPIM 3aHbUIBIFBIH Ta0y Kepek.
Om eki X, MEH X,MOHJEpiH KaObUmaiapl (X,<x,). OHBIH MaTeMaTUKAIBIK YMITi

12 M(x) D(X) 2 M(x) D(x)
4.1 0.9 3.1 0.09 4.16 0.8 3.2 0.16
4.2 0.8 1.4 0.64 4.17 0.9 1.2 0.36
4.3 0.7 2.6 0.84 4.18 0.8 2.4 0.64
4.4 0.6 3.4 0.24 4.19 0.7 3.3 0.21
4.5 0.5 3 1 4.20 0.6 1.8 0.96
4.6 0.4 3.2 0.96 4.21 0.5 2 1
4.7 0.3 3.7 0.21 4.22 0.4 3.6 0.24
4.8 0.2 2.6 0.64 4.23 0.3 2.4 0.84
4.9 0.1 3.8 0.36 4.24 0.2 3.6 0.64
4.10 0.2 3.8 0.16 4.25 0.1 3.9 0.09
411 0.3 3.4 0.84 4.26 0.2 3.8 0.16
4.12 0.4 2.2 0.96 4.27 0.3 2.4 0.84
4.13 0.5 3.5 0.25 4.28 0.4 3.6 0.24
4.14 0.6 2.8 0.96. 4.29 0.1 2.8 0.36
4.15 0.7 1.6 0.84 4.30 0.9 2.2 0.36

buHOMABIK yiIecTipim.

5. Tannan anmeraran N OyibIMHBIH immiHAe M%

cranjapt emec. Tanpan

aJIBIHFaH CTaHIAPT eMec OYHWbIMIAp CaHBIHBIH YJIECTIPIM 3aHBIH KYPACTHIPY Kepek.

Ocpl  Ke3A€MCOK IIaMaHblH MAaTE€MaTUKAJIbIK YMITIH, JUCHEPCHUSCHIH,
KBaJIPATThIK aybITKYbIH Ta0y KepeK.

N m N m N m
5.1 3 10 5.11 4 15 5.21 3 11
5.2 2 12 5.12 S 13 5.22 2 16
5.3 4 20 5.13 3 14 5.23 4 29
5.4 3) 25 5.14 2 20 5.24 S 10
9.5 3 30 5.15 4 27 5.25 3 17
5.6 2 10 5.16 5 20 5.26 2 21
5.7 4 15 5.17 3 19 5.27 4 22
5.8 S 17 5.18 2 23 5.28 S 24
5.9 3 12 5.19 4 11 5.29 3 18
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15.10 |

2

| 15

5.20 |

5 | 28 | 530 ]

2

| 22 |

ITyaccon ynecTipimi.
6. Pamuoamnmapatrypa N a3jieMeHTTEeH Typajbl. bip 3jeMeHTTiH Oip KbUI
OOWBIHA ICTEH IIBIFy BIKTUMAJIJIBIFBI pP-Fa TEH KOHE KaJFaH DSIEeMEHTTEPAIH
JKaFTalbIHAH TOYEeIICi3.
a) 1CTEH IIBIKKAH AJIEMEHTTEP CaHBIHBIH YJIECTIPIM 3aHBIH KYPaCTBIPY KEpeK;
0) JKbUTbIHA M-HEH KEM €MEC DJIEMEHTTIH 1CTCH MIBIFY BIKTUMAJIIBIFBl KaH1al?

N m p N m p
6.1 |2000 4 0,001 6.16 | 1500 3 0,002
6.2 1000 5 0,007 6.17 | 2000 4 0,001
6.3 |3000 7 0,004 6.18 | 1000 5 0,007
6.4 | 2000 3 0,002 6.19 | 3500 1 0,002
6.5 |1000 6 0,005 6.20 | 2000 5 0,001
6.6 | 5000 2 0,001 6.21 |1000 6 0,005
6.7 |2000 4 0,001 6.22 | 4500 2 0,003
6.8 |1500 5 0,008 6.23 | 2000 4 0,001
6.9 |3500 7 0,004 6.24 | 1000 5 0,007
6.10 | 2000 2 0,003 6.25 | 3000 / 0,004
6.11 | 1500 6 0,005 6.26 | 2000 5 0,002
6.12 | 4000 2 0,006 6.27 |1000 6 0,005
6.13 | 8000 2 0,001 6.28 | 6500 8 0,007
6.14 | 6500 6 0,002 6.29 | 7000 6 0,002
6.15 | 3000 2 0,005 6.30 | 5500 9 0,004

Ke3/IeHCOK IIamMachl — XKYybIKTay Karteliri. Tady kepek:

KepekK

BipKanbInThl yAECTIPIM.
7 a. 1-15 HycKanapsl.

Onuerim Kypanel OipHemie Oeilikke OeJiiHreH, apOip OeiKTiH Oarachl a-ra
TeH. KypanablH KepceTkimn XakblH OyTiH Oejikke JediH JKybIKTalaabl. X

a) OHBIH YJIECTIPIM THIFbI3ABIFBIH f(X);
0) ynecripim pyukiusaceir F(X);

B) MaTeMaTHKaJBIK YMITIH, JUCIICPCUSICHIH;
I) ecenTereHie M-HeH KeM (apThiK) KaTe KEeTY bIKTHMAJIbIFbIH.

F(X) xone f(X) rpadukTepin cany Kepek.

7 6. 16 — 30 Hyckanapsi.
Kaitbip MapmpyTThIH TpaMBailiapel KecTe OOWbIHINA FaHa Xypeni. Kypy
WHTEpBaJIbl a MUHYT. X KE3JeHCOK IIaMachl —TpaMBaibl KYTy YakbIThl. Taly

a) OHBIH YJICCTIPIM THIFBI3IBIFBIH f(X);
0) ynecripim pynkiusceiH F(X);
B) MaTeMaTUKaJIBIK YMITIH, JUCIIEPCUSCHIH;
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r) asuijamMara KeJreH »KoJayIlibl TpaMBai sl M MUHYTTEH KeM (apThIK) KYTY
BIKTUMAJIIBIFBIH.
F(X) »xone f(X) rpadukrepin cay Kepek.

a m a m a m

7.1 0,2 004 |711| 03 0,08 | 7.21 19 8
7.2 0,3 002 |712| 06 0,01 | 7.22 20 S
7.3 0,1 006 |713| 09 0,06 | 7.23 25 S
7.4 0,5 0,01 |714] 05 0,05 | 7.24 9 3
7.5 0,6 005 |715| 0,8 0,07 | 7.25 14 /
7.6 0,9 0,02 |7.16 5 3 7.26 18 9
7.7 0,1 0,08 |7.17 10 4 1.27 24 8
7.8 0,7 0,01 |7.18 15 5 7.28 6 3
7.9 0,4 0,06 |7.19 6 2 7.29 12 6
8

710 05 0,07 |7.20 20 10 7.30 16

KepceTkimTik yaecTipim.
8. DneMmeHTTIH MyJTiKCi3 kymbic yakbiThl (T Kke3zgeiicox 1mamacel) A

napamMeTpiMeH KOpCeTKIINTI YJeCTIpUIreH, MyHAarbl A - ICTeH UIBIFY
WHTEHCUBTUIIT, SIFHU OIpJIIK yaKbIT IMIIHJEr ICTeH HIBIFYJBIH OpTa caHbl. Taly
KepeK:

a) f(t) ymectipim THIFBI3IBIFBIH;

0) F(t) ynecripiMm (GYHKIUSACBIH, OHBIH BIKTHUMAJJIBIK MarbIHACHIH KOPCETY
KepeK;

B) ceHiMAUTIK GyHKIUACHIH R(t), OHBIH BIKTUMAJIIBIK MarbIHACHIH KOPCETY
KepeK;

I') MATEMATUKAJIBIK YMITIH, TUCIICPCHUAICHIH,

1) 2JIEMEHTTIH  yaKbIT iIIIH/I€ 1CTCH IIBIFY BIKTUMAJIIBIFBIH J)KOHE JICMEHTTIH
t yakpIT immiHzAe icTeH mbiknay bIKTUMaIabIFeiH F(t), R(t) xone f(t) rpadukrepin
cayry Kepek.

A t A t A t
8.1 1 5 8.11 2 5 8.21 3 8
8.2 2 10 8.12 3 10 8.22 4 4
8.3 3 6 8.13 4 6 8.23 6 3
8.4 4 8 8.14 6 8 8.24 7 2
8.5 6 4 8.15 / 4 8.25 8 1
8.6 / 3 8.16 8 3 8.26 9 10
8.7 8 2 8.17 9 2 8.27 10 6
8.8 9 1 8.18 10 1 8.28 1 /
8.9 10 / 8.19 1 10 8.29 2 8
8.10 1 9 8.20 2 6 8.30 3 2
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Kanpinte! yiectipim 3aHbl.

9. Ommeynin ke3nercok Kareci (X Ke3ACHCOK IIaMachl) a KoHE O

napaMeTpJIi KaJIBITITHI YJIECTipiM 3aHbIHA OarbIHaAbI. Taly Kepek:

a) f(X) yJecTipiM TBIFBI3/IbIFbIH;

0) F(x) ynectipiM QyHKIIUSCBHIH;
B) MaTeMaTUKaJIBIK YMITIH, JUCIIEPCUSCHIH;
r) (a; ,B) apaJIbIFbIHA TYCY BIKTUMAaJIIBIFbIH,

1) eiiey aOCOJIOT Iamachkl OOWBIHINA O -laH acHalTBhIHIANH KaTe Xioepy
BIKTHMAJIJIBIFbIH.

F(t) xone f(t) rpadukrepin cary Kepek.

a o o S o a o a p o
9.1 |10 1 8 14 |2 9.16 |10 2 9 14 |2
9.2 |12 2 7 14 |3 9.17 |12 4 5 14 |3
93 |14 3 10 15 |5 9.18 | 14 1 9 15 |5
94 |11 5 9 12 |3 9.19 |11 6 8 12 |3
95 |13 2 6 13 |2 9.20 |13 4 6 17 |2
96 |12 3 7 15 |4 9.21 |12 9 8 15 |4
9.7 |10 2 8 17 |2 9.22 |10 3 6 17 |2
98 |12 4 6 14 |6 9.23 |12 5 6 13 |6
99 |14 6 11 19 |5 9.24 |14 2 12 19 |5
9.10 | 15 5 8 12 |3 9.25 |15 3 4 12 |3
9.11 | 17 4 6 14 |2 9.26 |17 1 5 14 |2
9.12 | 12 5 7 18 |4 9.27 |12 4 9 18 |4
9.13 | 18 5 6 12 |3 9.28 |11 3 4 12 |3
9.14 | 10 4 6 15 |2 9.29 |17 2 5 19 |5
9.15 | 12 3 5 18 |4 9.30 |13 5 6 18 |3

2.3 TunTik BApUAHTTBIH HIENIyi

1. JIuckpeTTi Ke31eicoK mamMa X yJIECTIPIM 3aHAbUIBIFBIMEH OEpUIreH.

X 0 10 20 30 40 50
P 0,05 0,15 0,3 0,25 0,2 0,05
Taby kepek:

a) OHBIH yJecTipiM QyHKIHsIChIH F(X), OHBIH rpadurin cainy Kepek;

0) MaTeMaTUKAJIbIK YMITIH, JMCIEPCUACHIH, OpTa KBaJPaTThIK aybITKYbIH,
MOJACHIH;

B) X —TiH (15;45) unTepBaJIbIHA TYCY BIKTUMAJIBIFBIH TA0y KEPEK.

[Hemyi:
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a) X ke3neicok mamachiHbH F(X) yrecTipiM (GyHKIHSICH (MHTETPAIBIK
yJiecTipiM QyHKIMSICHI) X<X OKMFACBHIHBIH BIKTUMAJJIBIFBIH aHBIKTANIbI. JIUCKpeTTI
Kke3zeiicok mamacel F(X)=P(X <x)=>p, =D P(X =Xx,) popmynacsimen

ecenTeNiHe/Il, MyHIaFbl X, < X YIIIH KOCcy OapibIK | OOWBIHINA XKYPTi3iiei.
CoHBIMEH,
1)erep x<0, onma F(x)=P(X <0)=0;
2) erep 0<x<10, onna F(x)=P(X =0)=0,05;
3)erep 10<x<20, onma F(x)=P(X =0)+ P(X =10)=0,05+0,15=0,2;
4) erep 20<x<30, ouma F(x)=P(X =0)+ P(X =10)+ P(X =20)=
=0,2+0,3=0,5;
5) erep 30< x <40, orma F(x)=P(X =0)+P(X =10)+ P(X =20)+P(X =30) =
=0,5+0,25=0,75;
6) erep 40< x<50, oama F(x)=P(X =0)+P(X =10)+P(X =20)+P(X =30) +
+P(X =40) =0,75+0,2=0,95;
7) erep X>50, onga F(x) =P(X =0)+P(X =10)+ P(X =20)+P(X =30) +
+P(X =40) + P(X =50) =0,95+0,05=1.
0, ecep x<0
0,05, eecep 0 < x <10
0,2, ecep10<x <20
ConbiMeH, F(X) =< 0,5, ecep 20< x <30 ;
0,75, ecep 30 < x <40
0,95, ecep 40 < x <50

1, ecep x>50

I'padux Mathcad xyitecinae chi3blaran (ToMeH/Ie);

0) caHablK cunaTTamanapblH TadailbIK. JIMCKpEeTTI Ke3AeHCOK 1amMa YILIiH
MaTE€MaTUKaJIbIK YMIT KE3J€MCOK IIaMaHblH OapJjblK MYMKIH MOHJIEPIH OHBIH
BIKTUMANBIKTapbIHa KeOeiiTin Kockanra TeH: M (X) =Y x p, . CoHnbIKTaH

M(X)=0-015+10-015+20-0,3+30-0,25+40-0,2+50 - 0,05 =25,5.
X KE3/ICHCOK IIIAMaHbIH  JUCIICPCHSCHI D(X)=M[X —M(X)]
dopmynaceiven Hemece D(X)=M(X?)—[M(X)] ¢opmynaceiMen ecenTemine.

JIucKkpeTTi Ke3aecoK mama YiriH Oy gopMmyrnanap MbIHAa TYple KOJIaHBUIAJIbI:
D(X)=Y(x, ~M(X))*-p, memece D(X)=>x"p - xp). Opra

KBaJpaTThiK aybITKy o(X)=./D(X) caHblHAa TEH; MUCKPETTI KE3JACHCOK IIIaMaHbIH
mMojackl (Oenriienyi M,) — OCbl Ke31CHCOK IaMaHbIH €H YJIKEH BIKTUMAJIBIKTHI
KaObLIAaluTeIH  MoHI; X —TiH (ajb) UHTEPBAJIBIHA TYCY BIKTUMAJIIbIFbI
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P(a;b)=F(b) - F(a) dopmynaceiMen ecentenmineni. bizmiH ecem yimH Oy
amanap.

D(x)=154,75; o(x) =+/154,75=12,44; M =20;

P(15;45) = F (45) — F(15)=0,75.

Temenne Mathcad-tan ecenreynepmer (paiyiapIH Ko1IipMeci KENTIpiITreH,
aucTiepcus exi popmysiaMeH Jie €CEeNTeTHTEH.

ORIGIN=1

s:=(0 10 20 30 40 50)

M:=s p" p:=(005 015 03 025 02 0.05)
-25.5
M=255 ~15.5
T -55
s0:=s - M sO =
45
T
D := [(sO-sO)] -pT, 14.5
24.5
D =15475
s2:= (02 102 202 30% 407 502)
D1 32T-pT M2 F(X):= 10 if x<0
’ 0.05 if 0<x<10
D1 =154.75 0.2 if 10<x<20
o :=y/D=1244 05 if 20 < x< 30

0.75 if 30 < x<40
095 if 40<x<50

1 if x>50
| ———
N
F(X) '_J_J! } } |
0 20 40 60 80 F(45) - F(15) =0.75
14
X
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2. Y3imicci3 ke3zmelicok mama X ylnectipiM ¢yHkuuscbiMeH F(X) Oepinres.

0, ecep x < 2
F(X)=4(x-2)%, ecep 2 < x<3.
1, ecep x >3
Taby kepek:

a) OHBIH YJIECTIPIM THIFbI3ABIFBIH f(X);

0) MaTeMaTHKaJbIK YMITiH, JUCHEPCHUSCHIH, OpTa KBaJpaTThIK ayBITKYBIH,
MOJIaChIH, MEaHACHIH,

B) X —TiH (1; 2,5) uHTEepBaJIbIHA TYCY BIKTUMAJIIBIFBI TA0Y KEePEK.
F(X) »xone f(X) rpadukrepin cary Kepek.

[Termyi:
a) Y3i};1icci3 KE3/I€MCOK IIaMaHbIH YJIECTIPIM THIFBI3JIBIFBI OHBIH YJIECTIpIM
(YHKITUSCBIHBIH TYBIH/IBICBIHA TEH: f(x)=F'(x). CoHIBIKTaH
0, ecep x <2
f(X)=F'(X)=92(x-2), ecep 2< x<3;
0, ecep x >3

0) y3uLmicci3 Ke3NeHMCOK IIaMaHbIH  CaHJBIK CHUIATTaMallapbl  MbIHA
w(b)
dopmyrnanapMeH TaObUIAABI: MaTEMATUKAIBIK YMIT M (X) = Ixf (x)dx ; mmcriepcus
~o(a)
o (b) e (b) ,
D)= [(x=M(x))* f(x)dx memece D(x)= [x*f(x)dx—[M(x)]" (umrerpanmay

—oo(a) —o(a)
IIeKTepl Ke3JCHCOK IIaMaHbIH MYMKIH MoHIepi Ox ociHiH Oapibik Hemece (a;h)
MHTEPBAJIBIHBIH MOH/ICPIH KaObLIIayblHa OalIaHBICTBI); OpTa KBAJAPATTHIK ayBITKYbI

o(X)=+/D(X); X Ke3aeHCOK IIaMaHbIH MOJAChl €M  YJIECTIPIM ThIFbI3ABIFEI
MakcuMasabl 6oxateiH M| MoHI aifTbuianbl; X Ke3IeHCOK IIaMaHbIH MEIHaHACHI
Jen Kesnencok mama M, -neH kem HeMece apThIK OOJIFaHa bBIKTUMAJAbIFbI O1pAeit
OonatelH M, moHi alTeutazsl, ssFHU P(X <M )=P(X >M_)=05.

3
CoHbIMEH, 0i3111H ecernre M (x) = '[ 2X(x —2) =8/3;
2

3
D(x) = IXZ -2(x—2)dx —(8/3)* =1/18; o(X)=+1/18= 0,236. MonaHsl aHBIKTay
2

yurin [2; 3] kecinaicinaeri QyHKIMSHBIH MaKCUMyMbIH Ta0y kepek f(X)=2(x—2).
byn ¢yHKIus MOHOTOHABI OOJIFaHIIBIKTaH, OHBIH MAaKCHMYMbl KECIHIHIH IIETKI
HykTenepinae taobuianel, srau f = f(3)=2. ConsiMen, M_ =3. MenuaHaHsl

P(X <M,)=0,5 mapreiHan Tabyra 601a]1bl, MYHIAFbI
P(X <M,)=P(—0o<X <M_)=P(2< X <M,) BIKTUMaIABIFbI

P(a< X <b)=ff(x)dx nemece P(a< X <b)=F(b) - F(a)
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dopmynacel (ke3neiicok mamanbiH (a;D) apanblFblHA TYCYy BIKTUMAJIBIFBI)

ME
Ooifpiama Tabemamel. P(2< X <M))= IZ(X —2)dx=(M, —2)* OGosraHIbIKTaH,
2

(M, —2)*=0,5 Tenneyin meme orbiphi, eki Ty6ip 1,29 sxome 2,71 anamsis,
onapsIH Oipeyi FaHa (2,3) apansiFpiHa katagsl: M = 2,71,

B) X kes3zaeiicok mamachiabiH (1; 2,5) wHTepBajblHA TYCYy BIKTHMAJIBIFbI

YKOFapblja KEJITIpUITeH dbopmynanap OoiipIHIIIA Ta0bLIa bl
Pl<X<25=PQ1l<X<2)+P(2<X<25)=

2,5
=0+ [2(x—2)dx=0,25 Hemece

P(l< X <25)=F(2,5)- F1)=(2,5-2)> —0=0,25.

F(x) xome f(X) ¢ynkuusnapeineiH Tpaduktepin Mathcad xyiiecinme
caJambI3:

f(x):= [0 If x<2
[2:(x—=2)] if 2<x<3

0 if x>3
4-- 1
2
2r T
f(X) ! ! :'f(] + F (X) } ! / +
- —4—_22_0 2 4 -2 10 2 4
— 4 -2
« X

ATan eTeik, MHTErpajaapabl aHBIKTAy jKoHe O0acka ecenreynepai Mathcad
XKYyHeciHe )Kyprizyre 60aa1bl, MbICAIIBI,

3 8
J 2-X-(X—2)dx—> = = 2.667
5 3

3 2
8 1 1
J 25 (x - 2) dx — (—j > — = 0056 ~ -0236
) 3) 718 |18 |

ﬁZ-(x— 2)dx— (y - 2)°

2

1.2928932188134524756 j

(y - 2)2 - 0.5 solve —
2.7071067811865475244
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3. Ysimicci3 ke3neiicok mama X yiectipiM TeFbIBAbFbIMeH f(X) Oepinrew.
0, ecep x<0
f(x)= ;(3x—x2), ecep 0< X<3-
0, ecep x>3
Taly xepek:
a) OHBIH yJecTipiM pyHKIusIchH F(X);
0) MaTeMaTUKabIK YMITiH, TUCIEPCHSCHIH, OpTa KBAJIPATTHIK AYBITKYBIH,
MOJIaChIH, MEIMaHACHIH,
B) X —TiH (1;4) uHTEpBabIHA TYCY BIKTUMAJIBIFBI TA0Y KEPEK.
F(X) »xone f(X) rpadukrepin camy Kepek.
[emnryi:
a) ynectipiMm ¢pyHkusiceiH F(X) = I f (X)dx dbopmynacer GoiibiHIIa TAOAMBI3.

- 0
ConniMeH, erep X <006oica, ouna f(x) =0, Conapikran F(X) = IOdX =0;
x*(2x —9) .
27
0 3 2 X
erep X >3 Goica, ouga F(X) = IOdX + j§(3x — X?)dx + IOdX =1.
—o 0 3

0 X
erep 0<Xx<3 Ooica, onna F(X)= deX+I§(3X— x*)dx =-
—0 0

CoHbIMeH, yaecTipiM QYHKIUSICHIHBIH TYPi
0, eecep x<0
_X*(2x-9)
27
1, ecep x >3

F(x)= ,eeep 0<x<3.

0) MaTeMaTUKAJIBIK YMITiIH, JHUCIIEPCUACHIH, OpTa KBAJPATTHIK ayBITKYbIH,
MOJAChIH, MEJMaHACBIH AJIJIBIHFBI €CETTeT1 el TabambI3

3
M (x) = [2/9x(3x — x*)dx =1,5;
0

3
D(x) = [x* - 2/9(3x — x*)dx —1,5? = 0,45;

0

o(X)=4./0,45=0,671.

Mogansl anpikray ymin f(x)=2/9(3x — x*) ¢yuxuuscensy [0; 3] kecin-
JiclHJeri MakCUMyMbIH Tabambi3. On yIIiH (YHKUMSHBIH TYBIHIBICHIH TayblIl,
Henre teHectipemi3: f'(X)=2/3—-4x/9, x=3/2 moninge f'(X)=0 OGonamei, Oy
HYKTE€  KPU3HCTIK  HYKTe  Oomaapl. OHBI  JKCTpEeMyMre  TEKCepeMis:
f'()>0, f'(2) <0, CoubiMeH, QYHKIHMSIHBIH TYBIHIBICBI X=3/2 HYKTECiHEH
aybICKaH/Ia TaHOA TUIFOCTEH MHHYCKE ©3Te€preHJIIKTeH, X=3/2 MaKCUMyM HYKTEcCi.
Conpapikran, M =3/2.

Menuananbl P(X <M,)=0,5 mapTeinad TabaMbI3, MyHIarbl
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P(X <M,)=P(—o<X<M,)=PO0<X<M,).
PO<X<M,)= [2/9(3x—x)dx=-M(2M, —9)/27
0

OosrragabiKkTaHn, M ez (2M, —9)/27 =0,5 TenneyiH memnrin, yu Ty0ip ajgamMmsi3, 0i3re
keperi Oipeyi rana: M_ =1,5.
Temenne Mathcad-tan ecereynepMen (HailyibIH KOIIipMeCl KEITIPiITEH.

f(x) = g-(ax — x2)
3 = 0.671
\/ 20 7

3 3
J X-F(X) dx —> 5 = 15

0 3 2
, 3 9
J X -F(X) dx — (—j > — - 045
. 2 20
d £(x) 2 4x
dx 39
f1(x) =9 f(x)
dx ,
2
y~(2'y -9) 3
f(x) d 3
JZ (X) dx — T f1(x) solve — >
f1(1) = 0222 f1(2) =-0222
2 s 4.0980762113533159403 4.098
y 237/ ~9) 05 solve —» | —10080762113533150403 | = | ~1.098
15 15
B) X —TIH (1;4) MHTEPBAJIBIHA TYCY BIKTUMAJIJIBIFbI

Pl<X <4)=P(1l<X <3)+P(3< X <) :j2/9(3x— x*)dx+0= 0,741

wm PQl<X<4)=PQ<X<3)+PB<X<w)=F@B)-F(@ =
=3?(2-3-9)/27-1°(2-1-9)/27=1-0,259=0,741.
Temenne Mathcad-Tan eceteynepmen GaiaapiH KolIipMeci KeITipiireH.

J ’ 20 2.(2.x-9)
f(x) dx > — = 0.741 o0y o X (2X=9

1 27 | (9 27

f2(1) =0259  f2(3)=1 1-0259=0741
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F(X) xome f(X) ¢ynkuusnapeiasiy rpaduxtepin  Mathcad xyiiecinme
caJambI3;

ux):: 0 if x<0 AEM(X):: 0 iIf x<0
2 2\| . 2
Z\3.x— X -(9-2X
|:9(3X x)} if 0<x<3 ( ) £ 0< <3
27
0 i x>3 1 if x> 3
2_.
2_.
1_.
1) — |
X - L
- 2 4 F(X) =
—1 —_— - 0 2 4
_4
_ol
_ol
X
X

4. X IHCKpPETTI Ke3[eHCOK IIaMAChIHbIH YJIECTIPIM 3aHJbUIBIFbIH TA0y KEpEK.
O eki X, MEH X, MOHJEpiH KaObuyIaiabl (X,<x,). OHBIH MaTeMaTUKAIBIK YMITI
M(x) =1,4, mucnepcus D(x) = 0,24 >xoHe X, MyM™mKiH MoHiHIH p,= 0,6
BIKTUMAJIIBIFBI O,

[emryi: TUCKPETTI KE3IEHCOK IIaMaHbIH BIKTUMAJIIBIKTAPBIHBIH KOCHIH IBICHI
Oipre TeH OOJFaHIBIKTaH, OHJA KE3/JCHCOK IIama X, MOHIH KaObUIaay
BIKTUMAIIIBIFRL p, = 1- 0,6 = 0,4.

X-TIH YJIECTIPIM 3aHbBIH Ka3aMbl3:
X X, X,
p 0,6 0,4

X, )KOHE X, MOHJEpiH Taly YIIIH JUCKPETTI Ke3ACHCOK IIaMaHbIH MaTeMaTH-
KaJIBIK YMITIH, TUCTIEPCUSCHIH €CENTENTIH hopMyaiap/ sl KOJIaHBII, €Ki TeHIEYT

Kyite Kypambiz: M (X) =2 X p, xoHe D(X)=in2pi — (2% p,)°. By xyite

0,6x, +0,4x, =14
0,6x,° +0,4x," —1,4> =0,24

MBIHA TYPJE 60namﬂ:{ . Oubl Mathcad-Ta 1remnemis:

(14— 04-%) s 2.0
06— | +04-x"-14"-0.24 solve —»
0.6 08/

x1:=08 x2:=2 (14-04-x2) L (14-04-x1)

m - 1.8
0.6 0.6
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ConbiMeH, xyHeHiH ekl memimi 6ap x,=1, x,=2 xone x,=1,8, x,=0,8.
[Mapt Oo#biHma X,< X,, COHIBIKTaH WIENNMHIH OIpIHIIICI HIAPTTHI
KaHarattanasipaabl. [lemyi x,=1, x, =2. ConbiMeH, 013re KaXKeTT1 YIeCTIpIM 3aHBbI:
X 1 2
p 0,6 0,4

5. Anpiaran 6 OyiieIMHBIH 1miiHzae 25% crangapt emec. TaHjamn ajabIHFaH
CTaHJApT eMec OYWBIMIap CaHBIHBIH YJECTIpIM 3aHbIH KypacTelpy Kepek. OchI
KE3CHCOK IaMaHbIH MaTeMaTHUKAJIBIK YMITiH, JUCHEPCHUSICHIH, OpTa KBaJPaTTHIK
aybITKYbIH Ta0y KepekK.

[lenryi: guckperTi Ke3nencok mamMa X — ajblHFaH OyibIMaap apachiHaa
craHgapT emec OyitbimMpap caHbl. OHBIH MyMKiH MoHzepi: X, =0( anbiHFaH
OyibIMIap apachlHIa CTaHIAPT eMeci JKOK), X, =1( aybiHFaH OYHbIMIAp apachIHIa
CTaHIapT emeci Oipey) U T.1. X, =6 (anmpIHFaH OYHBIMIAp apachIiHIa CTAHIAPT eMeci
anrtay). MyMKiH MOHJEp TOYEJICI3 JKOHE OJapiblH OPKAWCBHICHIHBIH Taiaa O0Jybl
oipneit p=0,25, coHABIKTaH Ke3aelcok mama X  OWHOM 3aHbl OOWBIHIIA
ynectipimren: P(X =k)=P (k)=C'p“q"", mymmarmt k=0012,...6, q=1-p,
n=06.

Conbimen, P(X =0)=P,(0)=C_;0,25°0,75°=0,178;

P(X =1)=P,(1) =C,0,25'0,75°=0,356; P(X =2)=P,(2)=C?0,25%0,75"=0,297;

P(X =3)=P,(3)=C.0,25°0,75°=0,132; P(X =4)=P,(4)=C.0,25"0,75°=0,033;

P(X =5)=P,(5)=C.0,25°0,75'=0,004; P(X =6)=P,(6) =C0,25°0,75°=0,0002.
I3menini ynecTipiM 3aHbI:

X 0 1 2 3 4 5 6

p | 0,178 |0,356 | 0,297 | 0,132 | 0,033 0,004 0,0002

buHOM yrecTipiMiHIH CaHABIK CHUOATTaMalapblH JUCKPETTI KE3AEHCOK
aMaHbIH Oerin popmysanapbl OONBIHIIA ajyFa O0Ja b

M(X):inpi’ D(X):Z(Xi_M(X))Z'pi Hin D(X):inzpi_(zxipi)z'

Anaiiia, MaTeMaTUKAJIBIK YMIT TE€H JAUCIEPCUSHBIH KaCUETTEPiH KOJIIaHFaH
KOJaiael, erep X — OKUFACBHIHBIH N ChIHaKTa maiga Oomyel: M (X)=np,

D(X)=npq. Bi3mig xarmaiina M(X)=6-0,25=15, D(X)=6-0,25-0,75=1125,
o(x) =/D(X) ~1,06.
Temenne Mathcad-ran ecereynepmen (aiaabiH KelmpMeci KeATipiareH.
C(Q,R) :=combin(Q,R)
C(6.0)-0.25°.075° = 0.178

C(6,1)-025.0.75° = 0.356 -

C(6.2)-0.252.0.75% = 0.297

C(6.3)-0.25°.0.75° = 0.132
3

C(6.6):025°%.075° = 2441 x 107* 31



bunom  ynecripiminin  TammayeiH ~ Mathcad  xyliecinme — apHaiibl
GbyHKIUAIApAbl KOJIJIAHBI KYprizyre O0onaapl, o1  (QyHKUMSUIApIBIH TYIKI CO31
binom (dbinom, pbinom, gbinom, rbinom). Meicansr, dbinom(k,n,p) byHKIHUsACH
BIKTUMAJIIBIKTAp MOHIH IIBIFApaIbl T.C.C.

6. Paguoanmaparypa 1000 snemeHTTeH Typaabl. bip 31eMeHTTIH Oip KbLI
OoiipiHa icTeH mIbIFY BIKTUMaIABIFel 0,001-Fa TeH koHE KalFaH 3JIEMEHTTEPIiH
JKaFTalbIHAH TOYEIICi3.

a) 1CTEH IIBIKKAH JIEMEHTTEP CAHBIHBIH YJECTIPIM 3aHBIH KYPACTBIPY KEpEK;

0) JKbUIBIHA €KiJICH KEM €MeC DJJIEMEHTTIH ICTCH IIbIFY BIKTUMAJIBIFBI
KaH1aii?

Memyi:

a) TUCKpPETT] Ke3/eMCcoK mama X — iCTEeH WIBIKKAaH 3JIeMeHTTep caHbl [lyaccon

3aHbIMEH YJIeCTipiireH (opOip ChIHAKTa OKUFAHBIH Maiaa 00y BIKTUMAJIIBIFGI p a3,
k

an ceiHaK caHbl N yikeH): P(X =k) =P, (k) z%e“, rae A =np=1000-0,001=1,
k=0.12,...1000, n=1000. '
0
Combien, P(X =0) = 1000(0)~1—e‘1—0 368; P(X =1) = 1000(1)~— -

0,368; P(X =2)=P,,,(2) ~ _e,l 0,184;

3

P(X=3)=P,,(3) ~ = ‘10 ,061, sxoHe T.C.C.

10
P(X =10) =P, (10) = i'—oe‘l—O 0000001 xone T.c.c. I3meminmi yaecTipiM 3aHBbI:
X 0 1 2 3 10
p 0,368 0,368 0,184 | 0,061 0,0000001

Temenne Mathcad-tan ecereynepmen (aiaplH KelrpMeci KeATipiareH.
p(k,r) :=dpois(k,x)

p(0,1) = 0.368 p(4,1) = 0.015
p(1,1) = 0.368 p(5,1) = 3.066 x 10" °
p(2,1) = 0.184 0(10,1) = 1.014 x 10 '
p(3,1) = 0.061 p(1000,1) = 0

0) eKiZIecH KeM eMeC DJJIEMEHTTIH ICTEeH IIbIFY BIKTUMAJIBIFBl Kejeci
dbopmynameH ecenTemHel:

P(X>2)= Z 00 (K) HEMece
P(X >2) —l P(X=0)-P(X=1)=1-0,368 - 0,368 = 0,264.
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[Tyaccon vynecripimine Mathcad xyiiecinme apHaitbl (QyHKIUSITAPIBI
KOJIIAHBIIT JKYprizyre 0ojaapl, 0 (YHKIUAIApALIH TYNIKI ce3i Pois (dpois, ppois,
gpois, rpois). Moicansl, dpois(k,n,p) (YHKOHMIACHI BIKTUMAIIBIKTAP MOHIH
IIBIFApaIbl T.C.C.

7 a. ©Onuerim Kypai OipHenie O0esikke OesiHreH, apoip OemikTiH Oaracsk 0,2-
re TeH. KypanaaplH KepcCeTKilll >XakplH OYTIH Oeiikke AeHIH JKYBIKTadaiabl. X
KE3/CHCOK IIaMachl — )KYBIKTay KaTemiri. Tal0y Kepek:

a) OHBIH YJIECTIPIM THIFBI3ABIFBIH f(X);

0) ynectipim pynkmusiceia F(X);

B) MaTeMAaTHUKAJIBIK YMITiH, TUCTIEPCHUICHIH;

r) ecenterenze 0,04-TeH keM (apTHIK) KaTe KETY BIKTUMAJIIbIFbIH.

F(X) »xone f(X) rpadukrepin cary Kepek.

Memryi: X ke31elCcoK maMachl — )KYybIKTal ecenTeye Ki0eplreH KaTe exi
OyTiH OeikTey apacbiHaa OipKaIbIITHI XKypriziired; b —a=0,2 — X —TiH MyMKiH
MOHJIEP €HETIH MHTEPBAIJBIH Y3bIHABIFBI. BIpKaNbIIThI YAECTIPIMHIH THIFBI3/IBIFbI

1
—— ., eeep xe(a,b . )
f(X)=1b-a p xe(ab) dbopMyIackIMEH €CEeNTEeITIHE/I].

0, ecep x ¢ (a,b)

0, eecepx<a

Ynecripim pynkmmscei— F(X) =+ ;( : : ,ecepa<x<b;

1, ecepx>b
MaTtemaTHKaJIbIK YMITi J)oHe aucnepcusicel — M (X) = a——;b , D(X) = (b I:)Z X
(a, f) apanbirbiHa TYCy BIKTUMAIABIFBI — P(a < X < f) = ’f; _: :

bi3niH ecen yIiiH:

i:5, eeep xe(O;O,Z)_

a) f(x)=40,2
0, ecep x£(0;0,2)
0, ecepx<0
0) F(x)= ﬁ=5x, ecep0<x<0,2;
1, ecepx>0,2
_ 2
B) M(X):0’22+0:0,1; D(X):M=0,003;
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r) erep oxa (0; 0,04) memece (0,16; 0,2) apanbireiHa Tycce (A OKUFACHI), OHIA
ecenreredyie 0,04-TeH KeM Kare KETETIHAIrT Oenrum, sSFHM OV OKUFaHBIH
BIKTUMAJIBIFBI

P(A)=P(0< X <0,04) + P(0,16 < X <0,2) = 004-0 02-016_

0,2 0,2
erep o1 (0,04; 0,16) apanbireiaa Tycce (B okuracer), onma ecenterenze 0,04-TeH
apTHIK KaTe KETETIHAIT1 OenTiI, SFHU OYJ1 OKUFAHBIH BIKTUMAJIIBIFbI

P(B): P(0,04 <X < 0’16):w20,6 HEMECC P(B) =1- P(A) .

0,4,

Mathcad xytiecinae F(X) sxone f(X) rpadukrepin caiaMbi3.

f(x):= [0 if x<O0 F(x):= |0 if x<0
5 if 0<x<02 (5-x) if 0<x<0.2
0 if x>0.2 1 if x> 0.2
2_.
6 -
4 l_. F." ................................
£(X) F>O A
~-1-05 |0 05 1
~1-05 0 05 1 —ad
X X
2.1 cypet

16 — 30 Hyckanapsi.

7 6. Kaitbip mapupyTThIH TpaMmBaiiapbl KecTe OOMBbIHINA FaHA KYpel.
Kypy unTepBanbl 5 MUHYT. X Ke3[€HCOK IIaMachl —TpaMBaiiibl KYTY yakbIThl. Ta0y
KepeK:

a) OHBIH YJIECTIPIM THIFbI3ABIFBIH f(X);

0) ynectipim pyukuusceia F(X);

B) MaTEMATUKAJIBIK YMITIH, AUCIIEPCUSICHIH;

I) asuljamara KeJITeH KOJaylibl TpaMBaiibl 3 MUHYTTEH KeM (apThIK) KYTY
BIKTUMAJIBIFBIH.

F(x) »xone f(X) rpadukTepin camy Kepek.

Memyi:
X KE3JEHCOK IIamMachbl —TpaMBaWbl KYTY YaKbIThl TPAMBAWABIH ajjaMara
Ti30eKTel €Ki peT KeyiHiH apachlHIa OlpKaIBIITHI XYpri3uireH; b—a=5 - - X —

TIH MYMKIH MOHJEP €HETIH MHTCPBAIABIH Y3BIHJBIFBI. BIpKaJIbIITHl YIIECTIpIMHIH
OapbIK hopMyIaiapbl ANIJBIHFEI 3a TyHKTIHE.
biznin ecen yuriH:
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1 .
2) f(x)= g—O,Z, ezep xe(0,5);

0, ecep x ¢ (0;5)

0, ecepx<0

0) F(x)= §=0,2X, eeep0 < x <5;

1, ecepx>5

5+0 (5-0)?

B) M(X)=>"==25; D(X)= =2,08;

r) erep xonayiibl asiaamara (0; 3) Hemece (2; 5) yakpIT apasbIFbIH/IA KEJICE

(A OKHFachl), OHJIa OJ1 TPAMBaM/Ibl 3 MUHYTTCH KEM KYTCTIHIITT OCITiT, SFHH Oy
3-0

okuraHbIH bIKTUMaIABIFEI P(A)=P(0< X < 3) :T =0,6;

1) erep xonaymisl asunamara (0; 2) Hemece (3; 5) yakbIT apajibIFbIHIA KEJICE
(B oxuracer), oHIa 071 TpaMBaiIbl 3 MUHYTTEH aPTHIK KYTECTIHIITT OCNTUT, SFHH
OYJ1 OKUFaHBIH BIKTUMAJIIBIFBI

5-3
P(B)= P(3< X <5) :TZOA Hemece P(B)=1-P(A).

Mathcad xytiecinae F(X) »xone f(X) rpadukTepin caiaMbi3.

f(X):= 0 if x<0 F(X):= [0 if x<0
02 iIf 0<x<5 (02-x) iIf 0<x<5
0 if x>5 1 if x>5
1 2
0.5" 1 e
f(x) 1 PO L,
80 2 46 —2J02 4 6
-1+
X
X
2.2 cypet

bipkaneimTer yiectipimine Mathcad xyiiecinme apHaiibl (QyHKIHSIIAPIBI
KOJJIAHBINT KYprizyre Oomaapl, oI byHKIMSIapABIH TYNKi  ce3depi  unif:
dunif(x,a,b)— ymecTipiM TBIFBI3ABIFBIHBIH MOHAEPIH IIBIFAPAbl;, TYIKI ce3aepi
punif(x,a,b) — ynecripim GpyHKIMACHIHBIH MOHAEPiH mibIFapansl; runif(n,a,b) — (a,b)
apaJIbIFbIHA O1PKAJIBITITHI YIACCTIPUITEH N TOyeENCi3 Ke3eHCOK CaHaapIbIH MACCUBIH
IIBIFApaIbl.
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8. DieMeHTTIH MyJTiKCi3 KyMmbIc yakeiThl (T ke3mericok mramacel) A =0,5

napamMeTpiMeH KOpCETKIINTI YJeCTIpUIreH, MyHAarbl A - ICTeH UIBIFY
WHTCHCHUBTUIIr, SFHU OIpJIIK YaKbIT IMIIHAET] ICTEH IIBIFYJbIH OopTa caHbl. Taly
KepeK:

a) f(t) ynecTipiM THIFBI3IBIFBIH,

0) F(t) ynectipiM (yHKIUSACHIH, OHBIH BIKTUMAJJIBIK MaFbIHACHIH KOPCETY
KepeK;

B) ceHIMAUTIK (yHKIUACHIH R(t), OHBIH BIKTHMAJIBIK MaFbIHACHIH KOpPCETYy
KepeK;

') MaTEMaTHKAJBIK YMITIH, TUCTIEPCUSCHIH;

1) 2JIeMEeHTTIH t=5 caraT yakpIT IIIIHJE ICTCH IIBIFy BIKTUMAJBIFBIH YKOHE
AJIEMEHTTIH U YaKBbIT 1IIHAC ICTEH IIBIKIAY BIKTUMAJJIBIFbIH

F(t), R(t) »xone f(t) rpadukTepin camy Kepek.

ermyi:

0, ecep x <0
ax TBIFBI3IBIFBIMEH
e, eeep x>0

X y3imicci3 ke3aeiicok mamacel f (X) :{
Oepisice, OHJA OJ KOPCETKIMITIK YJIECTIpiM 3aHbIHa OarbiHajbl. KepceTkimTik
o 0, ecep x <0
yJiectipiMHiH 6acka yreiMaapbl MeH (opmymanapel: F(X) = i -

1-e"", eeep x>0
yaecTipiM (QYHKIMSICHI;, erep Ke3lercok mama X=7 — yakpIThl 0oJica, OHJa
Ft)=P( <t)=1-¢™* 9JIEMEHTTIH 1 yaKbITBIHAAFbl ICTCH IIBIFYBIHBIH
pIKTUMANAEFel, R(t)=P(T >t)=e *'— ceniMainik (QyHKOUACH], t yaKbITHIHIAFbI

AIIEMEHTTIH MYJITIKCI3 )KYMBICBIHBIH BIKTUMAJIJIBIFBI;

M (X) :i, D(X):iz, o(X) zi; Pla<X<p)=e"* -/,

A A A

biznin ecente t >0 G0MaTHIHABIFBIH €CKEPCEK:

a) f(t)=0,5e"";

6) F(t)=P(T <t)=1-e"", sneMeHTTiH t YaKBITBIHAAFbI iCTEH LIBIFYBIHBIH
BIKTUMAJIABIFBIH AHBIKTAN/IB;

B) R(t)=e", t yakbITBIHOAaFbl >JIEMEHTTIH MYITIKCI3 KYMBICHIHBIH
BIKTUMAJIIBIFBIH aHBIKTAN/IbI;

1 1
r) M(X)=—=2; D(X)=—,;
0,5 0,5
1) yaecTipiM QyHKIUACHI 1 yaKbITBIHJIAFbl 1CTEH HIBIFYBIHBIH BIKTUMAJIAbIFbIH
AQHBIKTAUTBIH OOJIFAHJBIKTAH, OFaH t=5 MOHIH KoWbIm, t=5 caraT yakbIThl 1IIHZAETI

iCTeH INBIFYBIHBIH BIKTUMAIABIFBIH  anaMbs.  F(5)=1-e°°° =1-e7%°=0,918;

(OJIEMEHT 1ICTEH IIBIFAJIBD» JKOHE <«OJIEMEHT ICTEH IIBIKIIAWAbD» OKWFajIapbl —
KapaMa-Kapchl, COHABIKTaH {=5 yaKbpITBIHIAFBl JIEMEHTTIH MYJTIKCI3 )KYMBICBIHBIH
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pikTUMaAbIFel 1-0,918=0,082. byn HoTHKEHI CEHIMIITIK (GYHKIMICHIH KOJITAHBITI
anyra 6onanel: R(5)=e**° =e*°=0,082.

Mathcad xyitecinge F(t), R(t) xome f(f) rpaduxTepin cambim, KeHOip
ecernTeyJsep Kyprizemis:

f(M:= |0 if t<o0 EM®:= |0 if t<0
|o.5-e‘°'5't if t>0 “1—e‘°5‘t if t>0
0.5"'-.._‘“1%

f(1) e

— _osf? 24
-1t

Bm(t)¢:|0 if t<O —7
|e—0.5-t

if t>0

2.3 cyper

Kepcerkimrik ynectipimine Mathcad sxyiiecinne apnaiibl (yHKIHSIIAPIBI
KOJIJIAHBIIT XKYPri3yre 00abl, 01 GyHKIUIAPABIH TYIKI co3mepi exp: dexp(x, 1) —
YJIECTIpIM TBHIFBI3IBIFBIHBIH MOHJIEPIH IIBIFApalbl; TYIKI ce3iepi pexp(x,4) —
yJiecTipiM (pYHKIMSICBIHBIH MOHAEpIH ImbiFapanbl; rexp(n, A1) — A mapametpii
KOPCETKIIITI YJIECTIPUINeH N TOyeJCi3 Ke3IeMCOK CaHIapAblH MAaCCUBIH IIbIFAPa/Ibl.

9. Ommeyain ke3necok kareci (X kesmelicok mamackl) a=10 skoHEe 0 =2
napameTpJii KaJIBIIThI YJIECTIpIM 3aHbIHA OarbiHa bl Taly Kepek:

a) f(x) ynecTipiM THIFbI3IBIFbIH;

0) F(x) ynectipiMm GyHKIUSICHIH;

B) MaTeMaTHKaJIBIK YMITIH, JUCIICPCUSICHIH;

r) (12;14) apasbirbiHa TyCy BIKTHMAIIBIFBIH;

1) eJillIey a0CONIOT IaMachl OOMBIHINIA O =3-TEH acMmalThIHAAN KaTe kibepy
BIKTUMAJTIBIFBIH.

F(t) sxone f(t) rpaduxTepin camy Kepek.

Memyi:

1 _(x-a)?
2
e % TBIFbI3JILIFBIMCH
o2

Oepiiice, OHJA OJ KaJIbIITHI YJECTIpIM 3aHblHA OarbIHaAbl, MYHJIaFbl a =M(X) —

X ys3imicci3  ke3peiicok mamacel  f (X) =
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MaTeMaTHKAIBIK YMIT, o =0(X)—  opTa KBaJapaTThIK aybITKy. KaJbIIThl
YJIECTIpIMHIH Oacka YFBIMIApPbI MEH dbopmyanapbl

F(x) = jf(t)dt— \/_jexp{ (tg a) }dt nemece  F(X)= cp( Gj +05,

tZ

1%t .
MYHJ1arbl CD(X) = T _[ e 2dt — Jlamtac q)yHKHI/IHCLI, OHBIH MOHIH KCCTCACH
O o

Hemece Mathcad xyiiecinne Tabyra Gonamsi,

P(ar < X <ﬁ):F(ﬂ)—F(a):CD(ﬂ_aJ—CD(a—_aj.
O

(o)

Kesnelicok mamMaHbIH ©31HIH MaTeMaTUKaIBIK YMITIHEH O -JaH apThIK eMec
o
aybITKYBIHBIH  BIKTUMAJIJIBIFBI P(‘ X — a\ <9)= 2@(— (dbopmynacsIMeH
o
eCEeNTeIHE].

biznin ecen ymiiH
_(x-10)?

1 o
a) f(X)—Zﬂe ;
6) F(x):®(x;10]+0,5;
B) M(X)=a=10, o(X)=0=2, D(X)=0"=4;

r) P12 < X <14) = @(14 gloj - q)[lz glo)ch(z)— d(1)=0,4772-0,3413=
=0,1359;
1) eJIiey a0CoIIOT ImaMachl OoWbIHINIA & =3-T€H acmalThIHIAl KaTe Kidepy

BIKTUMAJIBIFbIH P(‘X —10‘ <3)= 2@(%) = 2d(1,5) =0,4332.

by xepne Jlamac ¢pyHKIMSCHIHBIH MOHI KecTeleH aibiHFad, oHbl Mathcad
XKyhecinne Jie Tadyra 00Jabl.

Kanemmer  ynectipimine Mathcad xyliecinme apHaibl  (QyHKIHSIIAPIBI
KOJIJIAHBIT JKYprizyre 0omansl, o (QyHKIMSIIAPBIH TYIIKI co3aepi Norm skoue d, p,
q, I. oponTepiHeH OactamaThiH ce3aep. Meicaibl, dnorm (x,a, o) — yJecTipim
TBHIFBI3IBIFBIHBIH MOHJICPIH HIBIFApPaIbl; TYIKI co3aepi pnorm (X,a,0) — yJecTipim
GYHKIUSICHIHBIH, MOHAEPIH mibiFapaabl. Ockl QyHKIUSAIAPABI coiikec rpadukTepmi
camy yunH KojjaHambi3. Temennme Mathcad-ta ecenreynepmen  Qaiiiibiy
KeITipMeepl KeNTIpiIreH.

f(X) :=dnorm(x,10,2) F(X) :=pnom(x,10,2)
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2.4 cyper

3 Ecentik-cbi30a kymbic Ne3. MareMaTHMKAJBIK  CTATHCTHKA
3JIeMeHTTepi.

MakcaTbl: MaTeMaTUKAJIBIK CTAaTUCTHUKAHBIH HETI3r1 €CeNTepiH: Ke3IeHCOK
Karmai KyObUTbICTap IbIH HOTHXKETIEPIH OHJIEI, TAJIJIay €CeNTEePIH OKbIN-YUpPEHY.

3.1 TeopusiabIK cypakrTap

1. MaremaTuKaJIbIK CTaTUCTHKA IIOHI JKOHE OHBIH Heri3ri ecentepi. Herisri
yFeiMaap (TaHaama, TaHaaMa KeJieMi, BapHuaHTalap, CTAaTUCTHKAJBIK Karap,
WHTEPBAIIBIK KaTap).

2. DMITUPHUKATBIK YJIECTIpiM PYHKIHSICHI, TIOJIUTOH, THCTOrpaMMa.

3. YunecripiMHiH Oenrici3 TapameTpiepiH aHbIKTay (TaHIama OpTachl,

TaHJaMa JUCIICPCHSCHI )KOHE TY3CTUITCH TaHAaMa JTUCIICPCHUSICHI).

4. YnectipiM napamMeTpiHiH HYKTENIK KoHe HHTEPBAJIJBIK Oaraiapsbl.

5. BaranbiH goniri xkoHe ceHIMAUTITL. CeHIMITIK HHTEPBAIbI.

6. o Oenriai OonFaHIa KaJbIIThI YJCCTIPUINEH KE3ICHCOK IaMaHbIH
MaTeMaTUKaJIBIK YMITIH Oarajiay yIIiH CEHIM/ITIIK MHTEPBAJIbI.

7. KanpIlThl YIECTIPIITEH KE3/IEMCOK IIaMaHbIH OpTa KBAJIPATThIK aybITKYbIH
Oaranay yIIiH CeHIMAUTIK HHTEPBAIbI.

8. Koppensauusuibik ToyenIiIik yreIMbl. Perpeccust yHKITUSCHI MEH ChI3BIFHI.

3.2 EcenTik TanceipmaJjap

1. bepinren TaHgaMa YIIH ©JIey JKOHE JKyHeney ecenTepiH aHBIKTAaIl >KOHE
OpBIH/IAY KepeK:

a) BapHAaIMsUIIBIK KaTapabl (TaHIaMaHbl ©CYy PETIMEH);

0) JKUUTIK dKOHE KAThICThI )KUUIIK CTATUCTUKAJIBIK KaTap/bl;

B) JKUUIIK KOHE KATBICTBl JKUUIIK HWHTEPBAIABIK CTATUCTUKAIBIK KaTapblH
(MUHUMAIIBl JKOHE  MaKCUMaJbl BapHaHTAJIApAbl, TaHJAMaHBIH KYJIAIIbIH,
WHTEPBAJIAAp CaHbIH, HHTEPBAJIAP Y3bIHIBIFBIH);

I') TUCKPETTI (TONTalFaH) >KHUIK >KOHE KATBICTHI KUK CTATUCTUKAIIBIK
KaTap/bl cally KEPeK;
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2. bepinren TaHmama Tangay KoHE Oarajay €CENTEpiH OpPBIHIAY KEpek,
aHBIKTAY KEPEK:
0) JUCKPETTI CTATHCTUKAJIBIK KaTap OOMBIHIIA Ta0y Kepek:
- KUK YKOHE KATBHICTHI KUUTIK HOJIMTOHBIH,
- YASCTIPIMHIH AMITUPUKAIBIK (DYHKITUSCHIH;
- TaHJaMa OpTaChIH;
- TaHJaMa JKOHE TY3eTIITeH TaH aMa JUCTICPCHUSICHIH;
- TY3ETUITEH TaH aMa OpTa KBaJpaTThIK aAYBITKYBIH;
- TaHJIaMa MOJaChl MCH METMaHACHIH,
- YIIIHIII )K9HE TOPTIHII PETTi TaHIama O0acTarnKel MOMEHTTEPI;
- TaHJaMa dKCIeCCi;
- acCUMMeTpHsl TaHIama K03 PHUIMEHTI.

1 (112 101 155 |137 109 | 129 |152 |128 |132 |116
125 125 |142 | 140 125 | 118 |125 |135 |149 |145
106 | 109 |138 |145 118 | 128 |125 |105 |122 |138
120 | 118 |133 |118 129 | 149 |124 |153 |132 |118
132 132 138 |128 122 | 115 |143 140 |122 152
128 | 118 |126 |132 134 | 123 |122 159 |112 | 110
112 121 105 |117 112 | 129 |129 118 |112 116

2 |87 85 91 94 102 |80 75 102 |99 101
120 122 101 |88 80 97 92 91 94 82
115 100 |97 91 87 116 |121 101 |123 |97
88 90 101 |95 93 92 88 94 98 99
95 105 |112 |116 |118 |[108 |95 99 92 100
94 106 |112 |122 |100 |92 93 82 111 | 102
100 101 |123 |97 90 104 108 |101 |96 111

3 |547 |565 (587 |553 |548 |554 |561 |562 |551 |572
565 |555 |563 |[568 |586 (549 |575 |537 |581 |553
543 |568 |574 |564 |547 549 |553 |572 |535 |555
552 | 545 |554 |571 |569 |539 |549 |553 |[562 |561
558 |563 |563 |547 |552 |562 |554 |563 |[558 |572
577 | 554 552 566 |557 |551 |552 |571 |551 |552
599 |561 [552 551 |561 538 |533 |541 |588 |[558

4 190 123 |132 |85 122|105 |125 |142 |99 125
118 105 |115 |92 115 | 142 |98 123 |103 | 144
106 |92 118 |105 |118 |86 125 |105 |122 |138
102 | 130 |112 |98 115 120 |118 |103 |118 |129
112 | 115 |88 118 103 |102 |95 124 {106 |135
95 124 103 |102 118 |112 |115 |92 115 | 119
103 122 |94 112 | 97 128 102 |116 125 |132
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139 112 |132 |85 122|105 |125 |142 |99 125
116 |105 |92 115 |98 123 |103 |144 |115 |142
106 |92 118 |86 125 |105 |122 |138 |105 |118
102 130 |112 |98 115 |120 |118 |103 |[118 |129
112|115 |88 118 103 |102 |95 124 {106 |135
95 124 {103 |102 |118 |112 |115 |[103 |95 122
125 118 |96 126 | 98 106 128 |118 |[126 |103
134 112 |101 |105 |[117 |92 129 |99 118 | 112
154 143 |15 |113 |[155 (171 |168 |153 |135 |168
145 168 |122 |163 |117 |165 |132 139 107 125
146 | 152 142 132 |152 |161 |148 |136 |138 |149
157 178 149 195 |146 |166 |182 135 |136 |170
155 152 145 198 [192 |[143 |159 116 126 |155
163 169 |165 |148 |151 |153 |139 |166 |138 |128
168 | 157 143 |179 |165 |159 |149 |141 |102 |169
470 801 |790 (764 |764 |[950 |533 |402 |520 |7/80
699 840 [869 |[551 |707 (635 |703 |801 |859 |475
797 | 797 |789 |875 |698 580 |821 |737 |910 |856
950 | 741 |473 |988 |737 787 |667 |649 |797 |939
532 885 |590 (590 |975 (910 |731 |869 |435 |889
584 967 |950 (531 |775 (485 |756 |656 |680 |741
950 |458 |511 (857 |536 (699 |47/4 |789 |889 |533
450 434 424 432 440 | 443 |415 446 423 472
442 | 452 | 444 425 | 403 | 458 | 455 | 431 | 446 |424
438 |442 482 432 416 |477 |431 |432 |412 | 462
496 |468 424 438 |452 |446 |418 |474 432 | 452
466 |488 452 489 |451 422 |442 492 473 |402
481 | 468 404 498 |467 398 |440 |449 (417 |425
444 498 466 |442 483 |462 492 435 449 422
250 | 244 224 (232 |240 (224 244 226 |253 |232
248 216 |230 |[254 258 202 |225 |224 (252 |234
242 1212 231 |251 |204 246 |232 |282 (242 |252
296 | 242 254 218 |226 (252 238 |224 |298 |260
276 | 254 282 |242 |270 |254 |260 |232 |268 |242
244 1276 224 |240 |272 (268 |281 |234 |268 |251
271 212 234 |262 |204 (261 |254 |266 |2/8 |?248

41




10 |165 |143 [152 |167 |164 |199 |171 [171 [156 |149
147 |155 |158 |145 |158 [177 |161 |181 |153 |171
175 |153 |174 |154 |163 |174 |152 |188 |162 |197
187 |158 |154 |171 |163 |172 |152 |178 |151 |[172
153 |186 |147 |169 |147 |166 |161 |171 |161 |186
148 |161 189 |199 |162 |167 |198 |168 |135 |152
154 |175 |163 |149 |162 |161 |161 |193 |172 |175
161 |164 |178 |138 |164 |172 |187 |178 |143 |161

11 |153 |174 |154 |163 |174 |152 |188 |162 |197 |234
188 |158 |154 |171 |163 |172 |152 |178 |151 |[172
155 |186 |147 |169 |147 |166 |161 |171 |161 |186
149 |161 189 |199 |162 |167 |198 |168 |135 |152
156|175 |163 |149 |162 |161 |161 |193 |172 |175
162 |164 |178 |138 |164 |172 |187 |178 |143 |161
165 |163 |177 |161 |149 |146 |152 |139 |156 |152

12 | 212 | 231 |251 |204 |246 |232 |282 |242 |252 |276
297 |242 |254 |218 |226 |252 |238 |224 |298 |260
277 |254 |282 242 |270 |254 260 |232 |268 |242
345 |276 |224 240 |272 |268 281 |234 |268 |232
272|212 |234 292 |204 |261 |254 |266 |278 |248
253|262 |256 |264 |272 |242 |244 |246 |253 |234
237 |264 |252 |248 |247 |268 229 |235 |[262 |212
238 [242 |254 |263 |261 |266 |254 |264 |248 |251

13 |165 |143 |52 |166 |164 |199 |171 |171 |156 |171
148 |155 |158 |145 |158 |177 |161 |181 |153 |197
176 |153 |174 |154 |163 |174 |152 |188 |162 |[172
189 |158 |154 |171 |163 [172 |152 |178 |151 |186
157 |186 |147 |169 |147 |166 |161 |171 |161 |152
150 |161 |189 |199 |162 |167 |198 |168 |135 |175
158 |175 |163 |149 [162 |161 |161 |193 |172

14 |216 |230 |254 |258 |202 |225 |224 |252 |234 |250
243 212 |231 |251 |204 |246 |232 |282 |242 |252
208 242 |254 |218 |226 |252 238 |224 298 |260
278 254 |282 [242 |270 |254 |260 |[232 |268 |242
246 276 |224 |240 |272 |268 |281 |234 |268 |232
273 212 234 |262 |201 |261 |254 |266 |278 |248
254 262 |256 |264 |272 |242 |244 |246 |253 |234
239 (264 |252 |248 |247 |268 |229 |235 |262 |212
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15 |165 |143 |152 |167 |165 |199 |171 |17/1 |156 |152
149 155 158 |145 |158 |[1/7 |161 181 153 |1/1
153 |174 154 163 |17/4 |152 |188 162 197 |1/8
190 |158 |154 |171 163 |17/2 |152 |1/8 |151 172
159 |186 |147 |169 |[147 |166 |161 |1/1 161 | 186
151 |161 |189 |199 162 |167 |[198 |168 |135 |152
160 175 |163 |149 |162 |161 |161 |193 |172 |175
165 164 |17/8 137 |164 |[172 |18/ |1/8 [143 |161
16 |147 |153 |179 |165 159 | 149 |141 102 |169 |157
169 |154 |143 |155 113 | 155 |171 168 |153 |135
150 152 142 |132 152 | 161 |148 |136 |138 |149
157 178 149 |195 146 | 166 |182 |135 |136 |170
156 | 152 |145 |198 192 | 143 |159 |116 |126 |155
164 169 |165 |148 151 | 153 |139 |166 |138 |128
169 169 |155 |152 175 | 177 |131 |154 174 |187
180 | 177 162 |149 146 | 113 |151 |152 |134 |125
17 |558 |563 |569 |547 |552 |562 |554 549 |57/5 |5/8
561 |552 |551 |561 |538 |533 |547 |552 |557 |543
547 |565 |587 |553 |548 |554 |561 |564 |562 |558
566 |555 |563 |568 |586 |549 |575 |564 |[553 |555
567 | 556 |546 |552 [543 |554 |556 |566 |592 |562
544 568 |574 |564 |547 |549 |553 |578 |557 |561
553 |545 |554 |571 |569 |539 |[549 |538 |575 |554
577 |552 |566 |557 |551 552 546 |584 |572 |[535
18 |577 |568 |557 |564 |547 [549 |553 |578 |557 |575
554 | 5455 |554 571 |569 539 |549 |538 |575 |566
558 |563 |563 |[547 |552 562 |554 |549 |575 |558
547 |595 |587 |553 |548 |554 |561 |564 |562 |544
555 | 563 |568 |586 [549 |575 |564 |553 |585 |592
577 | 554 |552 |566 |55/ |551 |552 |546 |584 |556
601 |561 |552 |551 |561 |538 |533 |547 |552 |557
555 | 541 |588 |558 |563 |558 |572 |578 |539 |556
19 |77 45 49 92 13 69 52 26 22 36
48 25 59 57 65 69 55 68 49 63
38 53 48 68 52 73 42 62 71 45
63 55 16 78 52 95 77 66 35 54
68 55 49 65 79 48 59 53 41 38
12 39 57 o1 65 66 43 52 63 43
55 69 31 62 48 46 51 43 16 34
74 51 82 52 46 75 49 55 S7 54
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20 (347 |365 |387 (348 |354 |361 |364 |362 |346 |358
365 |355 |363 |368 [359 |375 |364 |353 [385 |363
343 |368 |374 |364 |347 |349 |353 |378 |[357 |358
352 |345 |354 |352 |371 |369 [349 338 |[37/5 |388
366 |358 [363 |347 [352 [362 |354 [349 |[37/5 |341
377 |354 |352 |366 |35/ |[351 [352 |346 [384 |351
399 363 |361 (352 |351 361 |338 |353 |333 |357

21 |9 9 6 9 9 7 6 11 6 7
6 10 6 7 6 8 6 5 3) 4
6 6 7 12 3) 7 8 5 10 9
7 7 5 11 9 7 6 5 7 6
3) S) 12 9 8 7 9 8 3) 5
6 13 11 11 S) 8 10 9 4 7
3 6 9 8 12 11 9 10 4 14

22 |39 40 38 43 41 42 40 38 41 42
41 40 42 39 41 41 36 43 41 42
34 36 37 42 42 42 40 41 41 46
47 48 52 56 68 70 68 64 56 58
41 42 39 33 34 37 43 45 47 71
43 42 43 41 42 47 48 49 52 53
57 52 41 42 46 48 49 39 32 40
39 37 42 43 54 58 59 64 66 68

23 |10 15 16 17 18 19 20 15 16 11
17 12 13 14 15 11 18 16 15 18
20 20 21 23 26 28 23 28 27 24
27 24 25 25 26 32 33 31 34 43
26 32 26 27 28 29 30 21 22 23
42 24 23 35 23 25 36 37 24 21
58 54 49 47 32 36 43 23 24 28

24 |150 |144 (124 132 |140 |124 |144 |153 |151 |148
116 |130 |154 |158 |[102 |[125 |124 152 |134 | 148
142 1121 112 |131 |151 |104 |146 132 182 | 142
152 1196 |142 |154 |158 |118 |126 |[152 |138 |124
144 176 |124 |140 |172 |168 |181 |134 |168 |132
144 1112 134 |162 |104 |161 |154 |166 |178 |148
162 |164 |164 |172 |142 |144 |146 (112 |171

25 (128 |105 |115 |92 115 | 142 |98 123 | 103 | 144
112|115 |88 118 103 |102 |95 124 {106 |135
95 124 103 |102 |118 |[112 |115 |92 115 | 119
92 112 132 |85 122|105 |125 142 |99 125
106 |92 118 105 |118 |86 125 105 |122 138
102 130 112 |98 115 120 |118 [103 |[118 |129
103 122 |94 112 |97 128 1102 |116 |125 132
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26 102 112 |118 |85 112|115 |103 |95 122|125
157 178 149 195 |146 |166 |182 135 |136 |170
157 143 179 |165 |[159 [149 |141 102 |169 | 168
151 168 122 |163 |117 |165 |132 139 |107 125
152 152 142 132 |152 |161 |148 136 |138 |149
153 154 143 |155 |[113 |[155 |1/7/1 168 |153 135
157 152 145 |198 |[192 |143 |159 |116 |126 |155
165 169 |165 148 |151 [153 139 |166 |138 |128

27 242 | 254 |218 (226 252 |238 |[224 |298 260 |287
250 216 |230 |[254 258 202 |225 |224 (252 |234
244 1212 231 |251 |204 246 |232 |282 242 |252
299 | 254 282 |242 |270 |254 |260 |232 |268 |242
2716 224 240 |272 |268 |281 |234 |268 |232 |300
274 1212 234 262 |204 |261 |254 |266 |27/8 |248
255 262 |256 |264 |272 (242 |244 246 |253 |234
240 264 252 248 |247 [268 [229 |235 |262 |?212

28 262 |267 |27/5 (266 |246 |252 |261 |269 |262 |268
259 248 266 259 |252 248 |252 |232 269 |287
253 286 |275 |235 |202 239 |[225 |236 (237 |224
253 | 268 |277 |249 |248 263 |243 |266 |212 |255
249 1288 213 (264 |247 (242 228 |277 |256 |251
267 | 232 |258 |246 |278 279 |257 |255 |243 |258
254 | 244 265 |274 |252 265 222 |269 |254 |278
249 252 294 232 [269 |263 |269 |271 |245 |235

29 |558 |565 587 |553 548 |554 |561 |564 |562 |544
563 |568 |586 |549 |575 |564 |553 |585 |[577 |553
563 | 564 |547 |552 |562 |554 |549 |575 |558 |592
546 | 577 |568 |574 |564 |547 |549 |553 |578 |557
557 | 577 |568 |574 |564 547 |549 |538 |575 |566
558 | 554 |552 |[566 |557 |551 |552 |546 |584 |532
602 |561 |552 |[551 |561 |538 |533 |547 |552 |557
556 |541 [588 |558 |563 558 |572 |578 |539 |[556

30 (165 |143 (152 (167 |164 [199 |171 |171 |15 |151
155 155 |158 |145 158 |[1/7 |161 181 153 171
177 153 |174 |154 163 |174 |152 |188 |162 |197
191 |158 |154 |171 163 |[172 |152 |1/8 |151 |17/2
161 |186 |147 |169 |[147 |166 |161 |17/1 161 | 186
161 189 199 |162 |167 |198 |168 |135 |152 |146
162 |175 |163 |149 |162 |161 |161 193 172 |175
153 |164 |17/8 |138 |164 |1/2 |187 |1/8 |1433 |161

3. Erep tapmama opracel X,, TaHJaMma KeyieMi N oHE OpTa KBaJIpaTThIK

aybITKybl o OodFaHja, /) CeHIMAUIIKIEH KaJbINThl YIECTIPIAreH Ke3IeHCoK
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[IAMAaHbIH g MaTeMAaTUKAJbIK YMITIH Oafanay YIIH CEHIMIUNIK HHTEPBaJbIH Taly
KepeK.

Y X, n|o 4 X, n|o 4 X, n|o
31 1095|7517 |36|/6 |3.11/097|521 |46|6 |3.21|0.92|11.48|36|6
3.2 097|727 |56|7 |3.12]0.96|5523|38|5 |3.22]/0.94|23.38|39 |8
3.3 1093|7517 |35|5 |3.13]0.92|521 |36|7 |3.23|0.93/30.44 |56 |7
34 10941827 |58|9 |3.14]0.95|55.23|68|7 |3.24|0.99|1532|38|5
35 [098|76.17/46|/6 |3.15/098|7.21 |56|6 |3.25|0.95|10.48 |46 |6
36 (099|737 [58|7 |3.16]0.93|6523|78|5 |3.26|/0.98|13.38|39 |8
3.7 1093651334 /6 |3.17]092|8.21 |49|7 |3.27|0.93|20.44 |66 |7
38 1094|927 |53|8 |3.18]0.95|51.23 |58 |9 |3.28|0.97|14.32|58 |6
3.9 1093|8517 |35|/6 |3.19/094 521 |39|6 |3.29|0.94|30.44 |86 |7
3101095827 |57|9 |3.2010.95|85.23 |58 |7 |3.30|[0.99|16.32|38|9

4. 1-2 ecenrtepain OepimiMIepi MEH HOTIKEJIEpl YIIIH KaJbIITHl YJIECTIpiM
OepuIreH Jien yirapsln, Ta0y Kepek:

a) TaHIaMa OpTackl X, OolblHmIA ) CEHIMIUTIKIEH @ MaTEMATHKAJIBIK, YMiTiH
OaracbIHbBIH JTQJIIITIH,

6) / ceHIMAUTIKIIEH a MaTeMaTHKalbIK YMITiH Oarajay yLIiH CEHiMJLIIK

WHTEPBAJIBIH.
Erep tanmama opracel X,, TaHgama Kejemi N, MOHIEpIH 3 ecenTeH aiy

KEepeK.

5. TeHi3 TepeHAIriH OJIIEHTIH KYpaJJIbIH KYHell KaTeliri HeJre TeH, al
OJIIIEY/IIH KE3JEHCOK KaTreci o OpTa KBaJpaTThlK AaYbITKYbIMEH  KaJBIITHI
yiecripinred. TeHI3 TEpeHIITriH aHbIKTay YVIIIH KaTecli J-7aH apThIK eMec,
ceHimziniri } GoaaThIH KaHIIA TOYeJICi3 OJIIey Kyprisy Kepek?

Y |9]¢6 Y |9 |¢ Yy | g
51 1095|236 |511]097]15 |5 |521]092 11 4
52 097|148 |512]/096|14 |6 [522]0.94 |23 8
53 093|219 |513]092|23 |4 [523]0.93 |25 7
54 [094|15|5 |514|/095|12 |3 |524|0.99 |17 5
55 098|136 |515]098|14 |8 |525]0.95|10 3
56 1099/20(4 51609320 |6 |526|0.98 13 4
57 1093|24|7 |517]092|22 |7 |527]0.93 |21 7
58 094|184 |518]/095|19 |5 |528|0.97 |14 5
59 [093|16|7 |519]/094 |16 |3 [529]|0.94 24 8
510/095|19|6 |520[095|18 |4 |530)/0.99]|12 4

3.3 TunTik BApUAHTTBIH LIeNIyi
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1. Bepinren TaHaama YIIiH ]Iy JKOHE JKYHeJey €CENTepiH OPBIHIAY Kepek,
aHBIKTay KEPEK:

a) BapUaIMsUIIBIK KaTapabl (6Cy peTiMEeH TaHIaMaHBbl);

0) JKUUTIK )KOHE KaThICThI )KUUIIK CTATUCTUKAJIBIK KaTap/bl;

B) JKMUIIK KOHE KATBICTBl KHUIIK HWHTEPBAIIBIK CTATUCTUKAIBIK KaTapblH
(MUHUMAIIBl JKOHE  MaKCUMaJibl BapHaHTAJIApAbl, TaHJAMaHBIH KYJIAIIbIH,
WHTEPBAJIAp CaHBIH, HHTEPBAJIAP Y3bIH/IBIFBIH);

I') TUCKPETTI (TONTalFaH) >KUUTK JKOHE KATBICTHI JKUUIIK CTATUCTUKAIIBIK
KaTap/bl cally KEPeK;

2. bepinren TaHzaMaHbl Tanjay jkoHE Oarajay €CENTEpiH aHBIKTAll >KOHE
OpBIH/IAY KEepEK:
0) MUCKPETTI CTATUCTHKANIBIK KaTap OOMbIHIIA Ta0y Kepek:
- )KMUTIK JKOHE KATHICTHI JKUUIIK [OJIUTOHBIH,
- YAECTIpIMHIH AMIUPUKAIBIK (PYHKIUSCHIH,
- TaHJlaMa OPTAChIH;
- TaHJlaMa OHE TY3ETUITeH TaHJaMa JUCTIEPCUSICHIH,;
- TY3€TUITEH TaHaMa OopTa KBaJpaTThIK aAYbITKYbIH;
- TaHJlaMa MOJIaChl MEH MEJTMaHAChIH,
- YUIIHIII1 5KQHE TOPTIHILI PETTI TaHAaMaHbIH 0acTanKbl MOMEHTTEDI;
- TaHJaMa PKCIIECCl;
9) acummMmeTpus TaHaMma Kod(hPUIUEHTI.

20 15 17 19 23 18 21 15 16 13
20 16 19 20 14 20 16 14 20 19
15 19 17 16 15 22 21 12 10 21
18 14 14 18 18 13 19 18 20 23
16 20 19 17 19 17 21 17 19 17
13 17 11 18 19

[Mlemryi: Aiita ketemik, ecenrteyiep MeH rpadukrep camy Mathcad-Ta
xyprisizeni. Temenne Mathcad-ta ecenTeynepMen (aiiiaablH —Kelmipmenepi
kentipiiren. Mathcad-ta ajsiHFaH HOTHDKEJIEpre TYCIHIKTEMe Oepim, pecimuey
KEpeK.

a) Tanmama keyieMi N = 55. Bapumanmanslk Katap (TaHmgama ecy peTiMeH
AJIbIHFaH):

vi_[ JoJtJ2]3J4a]s 67 [8]09
o 1o 11] 12 13] 13] 14] 14] 14] 14

(Mathcad-ta kecteni OarpITTayIIIbI OAFBITHIH OAChI KOPyTre 00JaIbl);
0) WHTEpBAIABIK CTATUCTUKAIBIK KaTrap Kypy VIIIH KeJeci Iamaiapibl

aHBIKTAy KEpeK: €H YJKEH JKOHe €H Killl BapuaHTaiap: a=Xmin =10,
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R=b-a=13:;

D=Xmax =23; Tammama Kymambr MHTEPBANAAD CaHbIH
o max ™ *min
Crepmxec ¢dopMmynackiMeH aHBIKTaWMbI3 1= , h= 1917 xone
1+ Iog2 n
OyTiH OeiiKKe IeHiH >KYyBIKTaMBI3 h~2; WHTEpBAAAp CaHbl — (HOPMYJTIaHBIH

oemimi M=1+ |092 N mHemece M :F:6’781' OYTiH OeJiKKe JeHIH KYBIKTaUMbI3

mx~7 X O1piHII WHTEPBAJIJIBIH 0acel peTrinae Xuay =Xemin — =

Xuay =9,041~9 iamaceln amyasl yceIHAmBl, opbip HMHTEpBaTFa EHIEH

n.
BapuanTanap caubl ( arau N ( arHu Pj =—|) Mathcad-ta ecenteninren (KapaHsi3
n

T T
WL sxome W2 ).
CoHbIMeH, 1371e11H/11 HHTEPBAJIJBIK KaTap:

uarepsammap | [9,11) | [11,13) | [13,15) | [15,17) | [17,19) | [19,21) | [21,23]
n 1 2 6 9 13 16 8
o M 0,018 | 0,036 | 0,109 | 0,164 | 0,236 | 0,291 | 0,145
=0
n

B) HHTEPBAJJIBIK CTATUCTUKAJIBIK KaTap OOMBIHINA KULTIK )KOHE KATHICTHI
KHLUTIKTEp THCTOrpaMMackiH Kypamei3 (Mathcad-Ta):

Moo HH o
H:I_II_IH .H 0'1-- HHH
0 10 20 ﬁ,nﬂ ,
0 10 20
t t
3.1 cyper

r) JUCKPETTI CTATUCTHKAIBIK KaTapibl Kypy YIIiH (kehOip OKyJbIKTapaa
TONTAJIFAaH CTATUCTUKAJIBIK KaTap Jen aTaiJbl) MHTepBAJJap OpPTAChIH TabambI3

Xj + Xjn T . ..
5 (Mathcad-ta X xapa), osapra HHTEPBAIABIK KaTapAbIH COMKEC JKULIIK

YKOHE KATBICTBI JKUUTIKTEP1 oM Kee/Il.
[3meninal TUCKPETTI CTAaTUCTHUKAIBIK KaTtap:

X +x, | 10 | 12 | 14 | 16 | 18 | 20 | 22
2
n 1 2 6 9 | 13 | 16 | 8
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| P ]0,018 [0,036] 0,109 | 0,164 | 0,236 | 0,291 | 0,145 |

1) TUCKPETTI CTAaTUCTUKAJIBIK KaTap OOMBIHIIA KeJIeCl IamManap bl TabaMbl3:
- JKAUTIK JKOHE KATBICThI JKUUTIKTEP TOJTUTOHBIH:

201 0.4t
w3 0.37
i W4

10 f o—o—-o 0.27
0.1y

0 10 20 0 iO 2'0

X X
3.2 cypet

- yJaecTipiMHIH sMmnupukaiblK GyHkiusaceiH (Mathcad-Ta F' xone F(Y)
Kapa):

0, eecep x <10
0,018, ecep 10 < x <12
0,054, ecep 12 < x <14 £ I [J____
0,163, ecep 14 < x <16 — o5t T
0,327, ecep 16 < x <18 il
0,563, ecep 18 < x <20 0 10 2:0 éo
0,854, ecep 20 < x <23 y

1, ecep x> 23

157

F(x)=

3.3 cyper

2 %N
- Tammama oprackl (Mathcad-ta mean(X)): X, = HEeMece
n

Xg = Z Xi - Bj =17,564;
I

- TaHZaMa AMCIIEPCHICHI MEH Ty3eTiareH tagaama aucrepcusicel (Mathcad-ra
— \2 2

var(X) »xone S): D, = HEeMece Dgz'——()_(g)2 = 8,428 -
n n

.2 N _ . .
TaHJaMa IUCIEPCHUSIChI; S< = —1 De = 8,584 — Ty3eTinreH TaHaama AUCIEPCHUSICHI;
n —
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- TY3€TUIreH TaHJIaMa OopTa KBaApaTThIK aybITKybl (Mathcad-ta O ):
o=4/8=293

TaHaaMa Mojaackl MeH Meauanackl (Mathcad-ta mode(X) sxone median(X)):
mona Mg =19 en yiken xwuiniri 6ap BapuaHTaHbI aHBIKTAl bl Meauana Mg =18
BapHUaIMAaJIbIK KaTapIbIH OPTACHIH aHBIKTA Il )KOHE TaHAaMa KeJeMIiHIH JKYIIThIFbIHA

X1, ecepnN =2k +1
M, =< X, +X.,

OaiiaHbBICTBL,  ©

, ecepn =2K.

Mathcad-tan daiinkemripmeci:
n:=55

X:=(20 15 17 19 23 18 21 15 16 13 20 16 19 20 14 20 16 14 20 19

0 Y = sort(XT)

20 vIi_[JoJtJ2[3TJa 56789
15

17
19
23 )
T a := min(X) b := max(X)
o1 =23

15
16 BMI: b-a R =13
13
20 hi=——— h=1917
16 N In(55)

19 n(2) hl:= _R
20 h h
14 X0:=a-— > X0 = 9.041

OO |N|looju|h,h|WIN|+H]|O

—
o

—
[y

—
N

—
w

[y
N

—
(&)
3
Il
>
\l
co
-

Wl = hist(t,X) w2 = e
n
' (9 11 13 15 17 19 21 23)
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T 207
X =(10 12 14 16 18 20 22)
107

wi'=(126 9 13 16 8) e HHHH

all
10

0 20

W2T:(0.018 0.036 0.109 0.164 0.236 0.291 0.145t)

0.018 + 0.036 + 0.109 + 0.164 + 0.236 + 0.291 + 0.145 = 0.999

041 mode(X) = 19
w29 H x1:=mean (X) x1= 17.564
L 0
17 M = lan (X
0.1 n.nHHH H median (X) M — 18
0 10 20
‘ X2 := var (X) X2 = 8.428
n
S 1= —— X2 _
8= s = 8.584
stdev(X) = 2.903 o =5 - =203
W3 := hist(x.X) WA = ?
0.4

M l L
"3 oo 0.2
o——o 107 0.1t

, | 0 10 20
0 10 20 X

X
1:=0..6 w = (0018 0036 0109 0.164 0236 0291 0145)'
|
Fi= > w F' = (0018 0054 0163 0327 0563 0.854 0.999)
j=0
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1.57

Sy

t y:=(10 11 12 13 14 15 16 17 18 19 20 21 :
15 F(y) := |0 if y<10
0018 if 10<y < 12
1 J—f o 0054 if 12<vy < 14
0.5¢ I 0163 if 14<y < 16
o | 0327 if 16<y < 18
0 10 20 30 0563 if 18 <y < 20
0854 if 20<y < 23

Fo)

p:= (0018 0018 0018 0036 0073 0073 0001 0127 0103 dfis¥ .2% 0091 0018 0036)"

13 ‘ 13 ‘
MK =3 (il =3 [(vi- M) p)
i=0 i=0
M(1) = 16826  m(2) =7.997 o =M@ o =2.828

m(3 m(4
M) _ o117 M@ 3 o606
3 2
M(3) = 5.355 x 10° m(3) = —2.645
M(4) = 9.852 x 10 m(4) = 147.375

3. Erep tannmama opracel 18, TaHmama kejieMi 25 jkoHE OpTa KBaJpaTThIK
aybITKybl 3 Oonranga, 0,95 CEHIMAUIIKIEH KalbIIThl YJIECTIPUIreH Ke3[eicoK
[IaMaHbIH @ MaTEeMaTUKAJBIK YMITIH Oaranay VIIiH CEHIMIUIIK MHTEPBAIBIH Tal0y
KEPEK.
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Hlemryi: a mareMaTUKanblK YMITIH Oaranay YIIIH CEHIMILUIIK HHTEpBaJbl

(o2 _ O ..
—<a<X,+t—. t—gan Oacka mamanap Oenrimi. t —

Jn Jn
0,9

HBI CD(t):%:T:O,MS KaThlHACBIHAH Ta0aMbI3, MYHAarel @(t)- Jlammac

Keneci Typae Oepiaeni X, —t

GyHKIUSICH, OHBIH MOHI KecTelneH anmbiHambl. Kectemen t=196. Omait Godca,

18—1,96% <a< 18+1,96% . WayaGsr: (16,824; 19,176).

4. 1-2 ecenrtepain OepimiMaepi MEH HOTHKEIEpl YIIIH KaJbIThl YJIECTIpiM
OepiireH aemn yirapbl, Ta0y Kepek:

a) TaHIaMa OpTackl X, OolblHmA ) CEHIMIOUTIKIEH @ MaTEMATHKAJIBIK, YMiTiH
OaracbIHbBIH JTQJIIITIH,

6) / ceHIMAUTIKIIEH a MaTreMaTHKalbIK YMITiH Oarajay yLIiH CEHiMJLIIK
WHTEPBAJIBIH.
Erep Tangama opracel X,, TaHaama KejeMml N, MOHJEpIH 3 ecenTeH aiy

KEpeK.
[lemyi: 1-2 ecenrepmen Tamgama oprackl X,=17,564, Tammama Keiemi

n=55, opra kBaApaTTHIK aybITKysl 0 =2,903, 3 ecenten ) =0,95.
a) a MaTeMAaTHUKaJlbIK YMITTIH OarachlHbIH IOJIITT & :t'TJ (dbopmynaceiMeH
n

196-2,903

aHbpIKTaIaabl. 3 ecenrTeH. t =1,96. COHABIKTAH IJJIIIK S = N ~0,77;
0) 3 ecente KepceTuireH (QopMmyrnagaH CEHIMAUNIK  HHTEpPBAJbIL:
17,564-1,96 2,903 <a<17564+196 2,903 HeMece 16,794 < a <18334.
/55 /55

5. TeHi3 TepeHAIriH OJIIEHTIH KYPaJIbIH XYHell KaTeliri Hejre TeH, al
OJIIEY/IIH Ke3eHCOK KaTeci O =15 opra KBaapaTThIK aybITKYbIMEH  KaJIBIITHI
yiecripiired. TeHI3 TepeHIIriH aHbIKTay YIIIH KaTreci &=5-TeH apThIK €Mec,
cenimzainiri / =0,9 GoaaThIH KaHIIA TOYEJICI3 OJIIIEY KYPri3y Kepek?

. . . . o t-o
lemnryi: MaTeMaTUKAIBIK YMITTIH OaFachbIHBIH JOJITIH aHBIKTAUTHIH & = Nl
n
t’c? 0,9
57 anaMeI3. { —HbI D(t) =%=7 = 0,45 KaTbIHACbIHAH Ta0aMBbI3.

dbopmynaman n=

1,65% -152

Kectenen t=1,65. COHOBIKTaH N = o =24,5025. Omaii Ooiica, 25 —TeH Kem

eMeC OJIIILY KYPri3y Kepek.
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