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BBenenue

[Iporpamma y4eOHOW mucHUIUIMHBI «MartemaTuka» TpeaHa3HadeHa IS
peanuzanuu TpedoBanuii PI'OC K ypOBHIO TOJArOTOBKM BBIMYCKHUKOB TIO
cnerranbHocT 23.02.03 «Texuuueckoe o0CIyKUBaHUE U PEMOHT aBTOMOOUIIBHOTO
TPaHCIIOPTa».

VYyeOnast aucuuiimHa «MaTemaTtukay OTHOCHTCA K €CTECTBEHHO-HAYYHBIM
JTUCHUTIIIMHAM.
Llenpro U3yueHUs TUCUUILTUHBI SIBISIETCS YCBOCHHE TEOPETUUECKUX 3HAHUI
OCHOBHBIX MAaTE€MaTHYECKUX METOJIOB PEIICHUs MPUKIAJHbIX 3aJad B 00JacTU
npo(heCCUOHATIBHON JI€ATENbHOCTH; YCBOEHUS OCHOBHBIX IOHSATHHL M METOJOB
MaTEMaTHYECKOr0 aHaJIn3a, TUCKPETHOM MaTeMaTHKH, JIMHEHHOW anreOpbl, TEOpUH
KOMIIJIEKCHBIX YHCEJI, TCOPUHA BEPOSTHOCTENM M MAaTEMAaTUYECKOM CTaTUCTHUKHU; OCHOB
UHTETPAJIbHOTO U UG (HepeHIMATBHOTO UCUUCICHUS, IPUOOPETEHUs] YMEHUI periaTh
NPUKJIAJHbIE 33]1a4U;

[Iporpamma yueOHOM muctumuinHel «MaremaTuka» i O4YHOW  (hOPMBI
oOydeHusi paccuntana Ha 98 uvacoB, u3 HUX 66 yacoB — oOs3aTenbHAs ayAUTOpPHAs
yueOHasi Harpy3ka. OcrtanpHble 32 yaca IpelHa3HAYeHbl AJSI CaMOCTOATEIHHOIO
U3YYEHUS CTYJIEHTaMHU [PU KOHCYJbTaTUBHOW TOMOILH MTPENOIaBaATEIA.

[Iporpamma cocrasiieHa B ONIPECIIEHHON JIOTHYECKOM MOCIEN0BATEIBHOCTH.

B pe3ynbTaTe ocBOeHUS Y4eOHOM TUCIUTUIMHEI CTYACHT OO0IXNCEH YMemb!
-peiiath 0OObIKHOBEHHBIE N DepeHITnanbHbIe YpaBHEHUS;

B pe3ynbpraTe ocBoeHUs y4eOHON IUCHUIUIMHBI CTYACHT OOAMCEH 3HAMb.
-OCHOBHBIE IIOHATHS M METOAbl MAaTEMaTUYECKOrO aHalIu3a, JUCKPETHOMN
MaTeMaTUKH, JUHEHHONW anreOppl, TEOPUM BEPOSTHOCTEH M MaTeMaTH4YeCKOU
CTaTUCTHKHY;
-OCHOBHBIE YHCIICHHBIE METO/IbI PEIIEHUS ITPUKIIAIHBIX 3a1a4.

[Ipy n3ydeHn TUCIUILIIMHBI PEKOMEHIYETCS CIIEAYIOIIas I0CIEI0BATEIbHOCTD:
1.O3HaKOMUTBCS C COIEPKAHUEM METOJANYECKUX YKa3aHUW U MPAKTUUECKUX 3aJaHU
10 KaKJI0U TeMe.

2.Ilopo0pate pPEKOMEHIYEMYIO JHUTEpaTypy, H3y4UTb €€ M COCTABUTh KpPaTKHUU
KOHCIIEKT;

3.J1aiiTh OTBETHI HA BOIIPOCHI CAMOKOHTPOJIS.

4. BBIITOMHUTH TPAKTUYECKUE 3aJaHUS.



TemaTnueckni mjian
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1 2 3 4 5 6 7 8
2xypc ,1 cemectp 98 32 66 40 26
1. Inddepenuuain- 42 12 30 20 10
HOe 1 HHTerpajbHoe
HCYHCIeHne
1.1.Ipenen pynkuun 10 2 8 6 2
OHOI IEPEMEHHOU
1.2.IIpousBoanast 14 4 10 6 4
(YHKIIMH OJTHOM
MEPEMEHHOMN
1.3.0npeneneHnsblit 18 6 12 8 4
WHTETpaI
2.2/1eMeHTBbI 26 8 18 8 10
VINHEHHOM ajare0pbl
2.1.0npenenurenu 12 4 8 4 4
2.2.Cuctemsbl 14 4 10 4 6
ITMHEMHBIX YpaBHEHUHN
3.0cHOBHBIE 14 6 8 6 2
MOHSATHS TEOPHH
BEPOATHOCTENH
3.1.IIpeamer teopun 14 6 8 6 2
BEPOSITHOCTEH.
(OCHOBHBIE TOHSTHS
4./ Inppepennua- 16 6 10 6 4
JIbHbIE YPABHEHUSI
4.1 Inddepenmma- 10 4 6 4 2
TbHBIC YPaBHEHUS
MEepBOTO MOPSIIKa
4.2 Tudepennna- 6 2 4 2 2
ITbHBIC YpaBHEHUS
BTOPOTO MOPSAKA
Bcero 98 32 66 40 26




Tadnuua mo opraHM3alMU CaMOCTOSITEJTbHOH PadoThl
crygerTroB |l kypca mo mucuumimHe «MatemMaTHKa»
crnenuaabHOCTh «TexHuyeckoe 00C/Iy:KUBAHME H PEMOHT ABTOMOOMJIbHOI0 TPAHCIIOPTA »

Paznen Kon-Bo Bun pabotet Hens Kountponn
4acoB
1.IuddepennnansHoe 12
H MHTErpajbHoe
HCYHCIeHne
1.1 IIpaBuno 2 W3yuenue matepu- VYrnybnenue panHHee Brinonnenue
Jlormmrans mis aja U peluleHHe 3aJaHuil | U3Y4YEHHOTO 3a4e€THOW PabOTHI
BBIYHCIICHHUS IIPEACTIOB. 1o oOpasiy. Marepuana.
1.2. Inddepernnan 2
(hyHKIHN.
1.3.TIponsBoaHbIe 2
BBICIIUX TTOPSAAKOB.
1.4.Brruncienue JUIUHBI 6 Beipabotka ymeHud u
JlyTU KPUBOMU. HaBBIKOB CTYZEHTOB IO
MIPUMEHEHUIO
OTIpe/IeNIEHHOI0
MHTETpaja.
2.9J1eMeHHTBI JIHHeii- 8
HOH ajredpsbl.
2.1. Panr wmatpuipl. 4
CamMocTosTeapHOe JlomoHUTENIBHOE IIpoBepka mpe-
U3ydeHHE MaTeprana H3y4eHHe Mare- MOJIaBaTEISIM
2.2 IlpuMeHeHne CUCTeM 4 puaia WHIWBUIYaTbHBIX
JMHENHBIX YpaBHEHUH Npu 3alaHul.
pELIeHNH MPUKIIATHBIX
3a1a4
3.0cHOBHBIC NOHATHS 6
Teopuil BepOSITHOCTEH.
3.1.Teopemsl u hopmyIbl 4 CocTaBiieHHE BEPOSATHBIX | YUHTh TPUMEHSTH IIpoBepka camoc.
TEOPHUH BEPOATHOCTEH. 3a7ad. MOJTy4CHHBIE COCTaBIICHHBIX
3HAHUU 3azad.
3.2. lucKkpeTHbIE Ha TPaKTHKE
CIIy4aiHble BEJINYUHBI. 2 N3yuenne Mmarepuana, JononHutensHOE IIposepka
HallICaHNWE KOHCIIEKTOB. | M3YyYeHHWE MaTe- KOHCIIEKTOB.
puaia.
4. InpdepeHnuaabHbIe 6
YPaBHeHHs
4.1 Tud. YpaBuenus 4 Pemenne Gpuznuecknx JononHurensHoE ITposepxa
MIEpBOTO MOPSIIKa 3ajJa4 ¢ MCIOJIb30BaHUEM n3y4eHue mare- WHJIMBHTyaIbHBIX
4.2]Tud. ypaBHEeHUS 2 Jud. ypaBHEHUH puana. 3aJaHu.
BTOPOT'0 NOpPsIKa
Hroro 32




Coaep:xanue y4eOHOM JTUCHHILIMHBI ¢ BOIPOCAMH IVISI CAMOKOHTPOJISA
Paszpnen 1. luddepeHunanbHoe U MHTErpajibHOE HCYHMCICHHE.

[IpaBuno Jlonurans ayisg BeluUCHeHUs mpenenos; Juddepenuman dyHkumu;
[IpousBoaHbIE  BBICIIUX MNOPSAAKOB; BeluncieHue MJIMHBI TyTU KPUBOM.

Bomnpocs! aiist caMmOKOHTPOJIA
1. Ilonsitue mnpenensl GyHKIMH B TOUKE.
2. OcHOBHas TeopeMa O Mpejenax U ee CIeACTBUSL.
3. Bbruncnenue mnpezaena (yHKIMH B TOYKE.
4. Bpruucienue mnpeaena QpyHKIMM Ha OECKOHEYHOCTH.
5. | m |l 3ameuarenbHble MPEAECIBI.
6. [IpaBuno Jlonurans.
7. TloHnsTe TPOU3BOIHOIA.
8. OcHoBHble mpaBuia audepeHITuPOBAHHUS.
9. Tabnuiia TIPOU3BOIHBIX.
10. IlpousBomHast CHOXKHON (PYHKITUU.
11. Cxema uccinenoBanusi GyHKIIUH.
12. Inddepennman GyHKInu
13. IlponsBomHBIE  BBICIHIMX MOPSIIKOB
14. Tabnuma OCHOBHBIX (HOPMYT HHTETPUPOBAHUSI.
15.MeToa moaCTaBKH.
16.MeTon MHTETPUPOBAHUS TIO YaCTSIM.
17. AaropuT™ BBIYMCICHUS TUIOMIAAN TUIOCKUX (UTYP.
18.Beiuncienne 00bEMOB TEJl BpallleHUS
19.Bpiunciienre 1yru KpuBOi.

IIpakTueckue 3anaHus.
3ananue 1.
Boruucnuts npeaen GyHKuuu:

X—2 x* -1
) ) 110 J—— T —
X—2 Vx + 2 XxX—1 x -1
sin 3x x2-5x + 6
B) lim --------- r) lim -
X—0 4x X—3 x-3
. 3x3+x+4 . 3x3+x—4 . 30x3+x+4
n) lim ——— e) lim ——— ) lim

x—o0 14—x2—x3 x—o00 14—x2—6x3 x—o0 14—8x2—3x3



3x3+x+4 ] 3x3+x—4 ] 30x3+x+4
{4—r2—_x3 K) lim T4—22_cx3 H) lim 14—_8x2_2,3
x—o00 14—x“—6x x—o0o 14—8x4—-3x

3) lim

x—0c0 14—x2—x3

3amanue 2:
Beruncnuth npou3BOoAHYI0 QYHKITUU:

a) y = ;_25 +4x -3; 0)y = 5X+X%—1; B)y= sin2x++ x%-7 .

r)y =3 x4 5sinx +4e*+2; n) y=x*-Inx; e)y=§,
4
xK)y = (5x7 —3x - Va2 —6)

3amanue 3:
BeIuncIUTh MPOU3BOAHYIO TPETHETO MOPSIIKA:

a)f(x) = e*(x?*+ 1), 6)f(x) =9x* + 3x% + 5x + tgx

3ananue 4:
Boruncnute auddepennman pyHkuuu:

Af(x)=x3-3x*+x—-1; 6) f(x) = x> —-3x2+x—1;
B)f(x) =4x3—x?+2 1n)f(x) = 2x% + tgx;

mf(x) =4x*—3x%+5; e) f(x) = x3—5x2+2+x;
#K)f(x) =e*(x3+1)

3amanme 5.
Bpruucnuts onpeneneHHblid HHTErpat:
4 Vx -4 dx
a)[ (x+ ----- ) dx; ) —
1 X 0 V(1-2x)3
1 m2 xdx
B) | x e* dx; r) | e
0 /6 sin?x
11 I1/2
m | e*-sin xdx; e) | e*-cos xdx;
0 0
3ananue 6:

BpruuciuTe MHY 1yTy KPUBOM:

a) Beraucnuts mmny gyru napabonst y= x2 ot Touku A(1;1) 1o Touku B(2;4);
0) Beruricauts UTHHY AyTH Y=V X3, aOCIKCChI KOHIIOB KOTOPO# Xx=1, x=4.



Paznen 2. JjieMeHTHI JIUHEHHOM ajredpbl.

Onpenenureny; CrcTeMbl JIMHEWHBIX YPaBHEHUW; Panr MaTpuLibl.
[IpuMeHneHune cucTeM JINHEMHBIX YPAaBHEHUM IIPU PEIICHUU NPUKIAIHbIX 3a70a4

Bomnpocs! aiist caMmOKOHTPOJIA
1.Onpenenmurenn Il u Il mopsiaka, ux cBoiicTra.
2.MuHOp >1EMEHTA ONPEAECTUTENS.
3.AnreOpandeckoe JOTMOJHEHHUE 3JIEMEHTa OIMPEeIeTUTeIIs.
4. .BbluuCIIEHUE ONPEACIUTENS PA3O0KEHUEM IO CTPOKE.
5.Pemienue cucrem JIMHENHBIX ypaBHEHUN MeTogoM Kpamepa.
6. Pemenue cucrem JIMHEMHBIX ypaBHEHUN MeToAOM ['aycca.
7. Pemienue cucteM TMHEHHBIX YPaBHEHUI METOIOM OOpaTHOM MAaTPHIIHI.
8. Panr maTpwuIbI.
9. [IpuMeneHre cucTeM JTMHEHHBIX YPABHEHHUM MPU PEIICHUH MPUKIIATHBIX 3a/1a4.

[IpakTnueckue 3aganus
1.BbIYuCIuTh ONpEeaeIUTENb:

3 -2 1
a) | -1 & 2
5 1 4
o)1 2 3 4 6) |2 3 -1 2
2 3 4 1 1 -1 2 3
3 4 1 2| ; 3 1 -2 2
4 1 2 3 2 1 1 2
2.Pemnth cucreMy Tpemst cnocodamu:
- no ¢popmynam Kpamepa
- MaTPUYHBIM METO/IOM;
- metoaoM ["aycca.
a) [ x + 2y - z=2, 0)| x+y-3z= 0,
2x - 3y +2z =2, 3x+ 2y + 2z = -1,
3x +y +z= 8. X—y+5z =-2

3.CocTaBUTh CUCTEMY YPaBHEHUN U PELIUTH OJHUM U3 METOOB:

1.3aBoj IpOU3BOIUT IIEKTPOHHBIE MPUOOPHI TpeX BUIOB (mmpubop A, mpubdop B
u npubop C), ucnonab3ys npu cOOpKEe MUKPOCXEMbI TpeX BUIOB (Tl 1, TN 2, 1
tuin 3). Pacxon MukpocxeM U 00beM pacxoia ChIpbsi 32 OAMH JIEHb 3a/1aHbI B
tabnuie. Haiitu exxeHeBHbIN 00BEM BbIITyCKa Ka)KJ0ro BUuaa NpudopoB.



Hopmvt pacxooa cvipvs na
Pacxo0 cvipvs
Buo u320mogneHue 00Ho20 npubopa, yci.
3a 00UH OeHb,
CbIpbS eo. . 0
[Tpubop A IIpubop B | Ilpubop C Y. €o.
Tum 1 2 5 1 500
Tum 2 2 0 4 400
Tum 3 2 1 1 400

2.Ilpeanpusitue BbIMycKaeT u3zenue Tpex HamMeHoBanuu: A, B, C mpu stom
HCTIONB3YETCS CBIPbE TPEX THUIIOB: 81,82,83. Heobxoaumbie XapaKTepUCTUKH
yKa3zaHsbl B Tabnuie. Tpebyercs onpenenutb 00beM BBITYCKa MPOIYKIIUU KaXKI0TO
BU/JIA TIPU 33JJaHHBIX 3aI1acax ChIPbA.

Pacxo0 ceipvs no euoam 3ana
Buo
R NPOOYKYUU, 8ec. eo. /u30. | ¢ coblpws,
P A B C sec. eo.
S 2 2 1 6
Sy 2 1 1 5
S3 1 1 2 9

3. ABTOMOOWJIBHBIN 3aBOJ| CHELMAIU3ZUPYETCS 10 BBITYCKY M3JEIUNA TPEX BHUJIOB:
A, B, C, npu 3TOM HCHOJIB3y€TCS CBIPHE TPEX THUIIOB: $1:5,.85. HeobOxonumsie
XapaKTepUCTHKU yKa3aHbl B Tabmuie. TpeOyercs ompenenutb oO0BbEM BBIMYyCKa
OPOAYKIIMH KaXKJOTO BHJIA IPU 33JJaHHBIX 3a1acax ChIPbSI.

Pacxoo cvipvs no eudam
Buo 3anac cvipws,
R npooyKyuu, eec. eo. /u3o. cec. o0
iy B C e
S1 6 4 5 2400
S 4 3 1 1450
S3 5 2 3 1550

4. IlpennpusiTve BBITYCKAET U3JIETUE TPEX HAMMEHOBAHUU: CTYJIbs, TAOYPETKU U
CTOJIBI, IIPU 3TOM HCIIOJIB3YETCSA CBhIPHE TPEX TUIIOB: 81,82,83. Hopwmsr pacxona
KQKJOTO M3 HUX HA M3rOTOBJIEHWE OJIHOTO M3JEIUS U 00BbEM pacxojia ChIphs 3a
OJIMH JICHb 3aJ1aHbl B TA0JIHUIIE.

Hopmwi pacxooa coipws na Pacxoo
u32omoenenue 00H020 CbIpbsl 3a
Buo
uzoenusi, yci. eo. 00UH
CbIpbs
cmyn cmoin mabypem | OeHb, YCI.
Ka eo.
S1 10 3 4 270
S, 4 1 1 90
S3 6 2 2 160

Haiimu esiceonesnuiii 06vem evinycka Kaxicoozo uoa npooyKyuu



IIpuMmep perneHus:

[IpeanpusTre BBIMYCKAeT TPU BHJAA MPOAYKIIMH, HCHOJB3Ysl ChIphE TPEX BUJIOB:

5,555 HeoOxonumbie XapakTepUCTUKHU YKa3aHbl B TAOIHUIIE.
Hopwmwi pacxooa cvipvs na
U320MmoeeHue 00H020 8UOA Pacxoo coipvs
Buo
npooyKyuu, yci. eo. 30 0OUH O€eHb,
CbIpbs
canoz Kpocco | bomunok | yci. eo.
BOK
S1 5 3 4 2700
S 2 1 1 900
Sz 3 2 2 1600

Haiitu exxeqHeBHBIN 00bEM BBINTyCKA KaXA0T0 BUJa MIPOTYKIIUH.
Pewienue: Ilycte exenHeBHO (aOpuka BBIYCKAaeT X1 — €IUHMI] TPOTYKIIUU
IIEPBOTO BHUAA, X2 - €AUHHUI] MPOAYKIIMU BTOPOro BHJA, X3 - €AUHHUI] IIPOAYKIIUU
TPETHECI'0 BHUAA . Torz[a B COOTBCTCTBHUH C PACXOJAOM CBIPbA KAXAOI'0 BHJa UMECM
CHUCTEMY.

5X, +3X, +4x, =2700

2X%, + X, +X; =900

3X; +2X, +2X, =1600

Pemraem cucremy IMHEHHBIX ypaBHEHUU JOOBIM crocoOoM. Pemmm maHHYyRO
cucrteMy, Hanmpumep, metogoMm ['aycca. CoctaBuM Marpuily u3 KO3 UIIMEHTOB
CTOSIIIIMX NIE€Pe/l HEU3BECTHBIMU U U3 CBOOOIHBIX YJICHOB.

5 3 42700 5 3 4 |2700)\ (5 3 4 | 2700
2 1 1/ 900 0 -1 —-3/-900|"]0 -1 —3| —900
3 2 21600 0 1 -2|-100)/ (0 0 -5|-1000
Bepnemces k cucreme
SX; +3X, +4x, =2700 X, = 200
— X, —3X; =—900 x, =300
—5x, =-1000 X, = 200

T.e. ¢pabpuka Bbimyckaer 200- equHHI] MPOAYKIMHU nepBoro Buaa, 300- exuHuUn
npoayKuuu BToporo Buaa u 200- e AMHUI] NPOAYKIMU TPETHErO BUAA.

4.BpuKCIICHHE paHra MaTpULbI.

PaHr MaTpUIlBl — 3TO HAUBBICIIUI MOPSIOK MUHOPA MATPHIIBI, OTJMYHOTO OT HYJISL.
Panr matpuipl A 0603Hadaror kak Rank(A). MokHO Tak:ke BCTPETUTh
obo3nauenus RQ(A) wiu Rang(A).
W3 omnpenenennii panra MaTpUIbl © MUHOPA MAaTPHIIGI MOKHO 3aKIIFOUUTh, YTO
paHT HyJI€BOH MaTPHIIbI paBEH HYJIIO, a PAHT HEHYJIECBOM MATPHUIbI HE MEHBIIIE
€ IUHUIIBL.
[Tpumep:

10



Haiitu panr maTpuipl METOIOM OKAMMIISIOIINX MUHOPOB

1 2 0 5
2 4 =10
-2 -4 1 0
1 0o 2 1

Pemenue: nana kBajpaTHas MaTpHIla «YETHIPE HA YETHIPE» , €€ paHT HE OOIBIIE
YETBIPEX.

HOCKOJIBKy CCTb HCHYJICBBIC 3JICMCHTHI, CJICJOBATCIIbHO, paHI’ HC MCHEC
CANHUIIBI.

[TpoBepky MHUHOPOB 2-TO MOPAIKA HAUMHAEM C TaK HA3bIBAEMOTO y2/108020

(11 2] 0 35)
2 4 -10
1 0

(]
|
.

MuHopa

1 2
M, = —4-4=0
4 , IO3TOMY NEPEXOAUM K MUHOPY

0
-1

=—1-0=-1=0
, BHAYHUT, paHI’ MATpUILlbl HC MCHCC IBYX. Yrto OBLIO
OBI HYXXHO CACJIaTh, €CIAU OBI ¥ DTOT MHUHOP OKa3aJiCA HYJ'ICBI)IM? B »Tom cil1y4dac
1 2 0 |5])
2 4 —=110
-2 -4 1 0
1 0 2 1

. 1
YR

paccmarpuBaeM MUHOP
paccMaTpuBaeM JaNbIIIe:

1 12 o] 5y (1 (2] 05 (1 2 [o sk

N 2 -1 [0 2 4 10

-2 -4 1 0] (-2 -4 1 0| |-2 -4 1 0
I & 2 Iy r @ 2 LYl @4 3 Iy

4, 1 €CJIM OH TOXKXE paBCH HYIIIO,

[Tpu HeoOxoaUMOCTH (KOT/1a MOTYYUIIUCh OJTHA HYJIH), CJIEYET MPOJAOIKUTh
nepebop MUHOPOB IO aHAJIOTUYHOM cXeMe V!

1-i1 u 3-1 cTpOoK;

1-i u 4-# CTpOK;

2-1 1 4-1 CTPOK;

3-it u 4-i1 CTPOK — 0 TeX MOp, MOKa He TIOBCTPEYACTCS MUHOP, OTIIMYHBIA OT
HYJIS.

11



ECiIH Bce MHHOPBI 2-T0 TIOPSIKA OKa3alliCh HYJIeBBIMH, TO £ 28 =1,

B nanHOM ciiydae y»e Ha BTOpOM I1are 0OHapyKeH «XOpOIIHi» MUHOD, U
TENeph MEPEXOJNM K PACCMOTPEHUIO MUHOPOB TpeThero nopsaka. K
1 0

-1

MIIQJIIIEMy MHHOPY 2 , KOTOpBIN OYyZET BXOJUThH BO BCE paccMaTprUBaeMbie
MI/IHOPBI BBICIIIMX MTOPSAJIKOB JI00aBIIsIeM:

-4 u {0

\ l 0 1)

1-

0] 5h
4 1= 0

E2 F4f[0]]0

- 0 2 1)

u
I

IIpoBepsiem:
1 2 0
1 21 1 2
My=[2 4 -l= + =—4+4+4-4=0
~2 -4 2 4
-2 -4 1
1 0 5 )
My=|2 -1 0:5‘ 5 ‘:5.(2_2;.=
-2 1
1] [2][0] |5
2| 4] -1 |0
-2 -4 1 0
(] [o] (2] I
1 2 0
2 0 1 2
M, =12 4 —1=L 1+2-‘2 4‘:—2—0+2-(4—4j=—2¢0
2

, BHAUMT, paHr
MaTpuIlbl He MeHee TPEX. Eciin Obl 3TOT MUHOP OKa3alics paBHBIM HYJIO, TO
cieioBajo Obl MPOBEPSATH Aanblie. Jpyrux MUHOPOB 3-T0 MOPsIKA, KOTOPbHIE
1 0

2 -1

FPagr=2 _

cozeprKaT MIIAAIINN HEHYJIEBOM MUHOP — HET, TO

MuHopoB 3-T0 nopsiika Ha caMoM Jiesie 0oJIblIe, U pacCMAaTPUBAEMBbI METO]T B
JAHHOM CJIy4ae MO3BOJISIET COKPATUTh BBIYUCIEHUS, MAKCUMYM, J10 YETBIPEX
onpeaenuTesiel. Y cnex Hac MoHKUAAI Ha 3-M 1are, U «XOpOLIUi» HEHYJIEBOI
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=2 L '1: EJ 0
1l fol 2] i)
I[O6aBJI}ICM CTOJ'I6I_IBI, KOTOpBIC JOJI?’KHBI BXOAUTH BO BCE MI/IHOpBI BBICIIIUX

opsAKoB. B 1aHHOM cilydae 9TO € IMHCTBEHHBIN MUHOD 4-T0 MOpsJIKa,
COBITAJIAIOIIUI C OMPEICIUTEIEM MaTPUIIbI:

1 2 0 5
2 4 -1 10
M, = =0
2 =4 1 0
Lo 2 0 (2-an3-s CTPOKH MPOIMOPIIHOHATBHBI — CM. CBOWCTBA
OTIpEICIIUTEIA)

BriBoa: MakcuManbHbBIN OPSAIOK HEHYJIEBOTO MUHOPA PaBEH TPEM, 3HAUUT,
Papr=172

CamocCTOSITENBHO:
Haittu panr MaTpuipl METOIOM OKAaUMIISIFOIIMX MUHOPOB

2 3 7 1
1 2 4 7
5 0 10 35

Pa3nen 3. OcHOBHBIE OHSITHSI TEOPUU BEPOATHOCTEM.

[Tpenmet Teopun BeposiTHOCTE. OCHOBHBIE MOHATHSL. TeopeMbl U (POPMYIIBI
TEOPUU BEPOATHOCTEU. JIUCKPETHBIE CIy4YalHbIE BEJIMYHMHBI

Borpocsl 151 CaMOKOHTPOJIA:
1.OcHOBHBIE TOHATUS KOMOMHATOPUKH: YHCIIO EPECTAHOBOK; YUCIIO

COUYETaHUM; YUCIIO pa3MEIICHUM.
2.0npeaenenue coobiTUsl. JJocTOBEpHBIE U HEBO3MOKHBIE COOBITHS.

3.Kiaccuueckoe onpeaeneHne BEpOITHOCTH.
4.DOopMyIIBI CIIOKEHUS 1 YMHOKEHUS BEPOSTHOCTEN.
5.[luckpeTHpie City4yaliHbIE BEJIMYNHBI.
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[IpakTrueckue 3a1aHus
3ajaun Ha KIIACCUYECKUN CITOCO0 ONpeieNICHUsI BEPOSITHOCTH:

3agauva 1. U3 ypHBI, B KOTOpOM HaXxoaaTcs 12 OebIX U 8 YepHBIX I1apoB,
BBIHUMAIOT HayJauy ABa Iapa. KakoBa BeposSITHOCTh TOTO, 4TO 00a 1iapa
OKQXYTCSl YEPHBIMHU?

3agada 2. OqHOBpEeMEHHO OpOCaroTCs JABE UTPAIbHBIE KOCTH, HA TPAHIX KOTOPBIX
HaHeCEeHbI 0ukH 1, 2, 3, 4, 5, 6. KakoBa BepOSITHOCTb TOI'0, YTO CyMMa OYKOB,
BBINIABIIIUX HA IBYX KOCTSX, paBHA BOCbMU?

3agauva 3. KakoBa BepOsSITHOCTh TOTO, YTO BBIOpaHHOE Hayraja yuciio oT 11 g0 63
KpaTHO 67

JIMCKpeTHBIE CiTy4yaliHbIE BEJIMYNHBI:

[Tpumep. Ha nmytu nBuxeHust aBToMamuHbl 4 cBeTOo(Opa, KaKIbli U3 KOTOPBIX
3ampeniaeT JajdbHeilee JBMKEHUE aBTOMAIIIUHBI ¢ BeposTHOCThIO 0,5. Haiitu psin
pacrpeneneHdss 4uclia CBETO(OPOB, MPOMJCHHBIX MAIIMHOW JO TEpPBOM
OCTAaHOBKM. YeMmy paBHBI MaTEMaTHUYECKOE OXMIAHUE U JUCHEPCUS DOTOU
CIIy4aiiHOM BEJIMYMHBI?

PEIIEHUE. Ilycte X — #OMCKpeTHas ciay4yaiHas BEJIMYMHA, pPaBHAs YHUCITY
cBETO(OPOB, MPOUIEHHBIX aBTOMOOWJIEM JO MEPBOM OCTAaHOBKH, OHAa MOXET
npuHuMaTh 3Havenus 0, 1, 2, 3, 4.

CayyaitHas BennunHa X IpUHUMaeT 3HadeHue pasHoe 0, eciu

aBTOMOOMJIb TIOTIAJT Ha 3ampelIaronii CUTHAJ Ha TIEPBOM ke cBeTodope,
BeposTHOCTh 3Toro P (X=0)=0,5.

Cnyuaiinass BenmunHa X TPUHAMAET 3HAYCHUE paBHOE 1, eciaw aBTOMOOWIIb
mpoexaj Ha MEepBOM CBeTOpope W Momaj Ha 3alpeliaroniiil CUTHAJl Ha BTOPOM
cBeTo(ope, BEpPOSITHOCTh 3TOTO

P(X=1)=0,5-0,5=0,25.

Cnyuaiinass BenuuyuHa X TMPUHAMAET 3HAYCHUE paBHOE 2, €CIM aBTOMOOWIIb
mpoexajl Ha TIepBOM M BTOPOM CBETO(Ope W MOoMaj Ha 3alpelialoniiil CUrHalI Ha
TpeTheM cBeTodope, BepositHocTh 3Toro P (X=2)=0,5-0,5-0,5=0,125.
Crnyuaiinas BenmnurHa X IPUHUMAET 3HAaYCHUE paBHOE 3, €CJIM aBTOMOOHIIb
npoexaj Ha epBOM, BTOPOM U TPEThEM CBETO(OpE U Momall Ha

3alpelarolluil CUTHAII Ha YeTBEPTOM CBeTO(ope, BeposTHOCTh 3Toro P ( X =
3)=0,5-0,5-05-05=0,5*=0, 0625 .

Crny4daitHas BenuurHa X MpUHUMAET 3HAaYEHUE paBHOE 4 eCIu aBTOMOOHIIb
npoexain Ha Bcex 4 ceerodopax, BeposTHocTs 31oro P (X =4) =0, 5*=0, 0625 .
Takum 00pa3om, 3aKOH pacrpeeeHus CIIy4ailHOW BEeIMYUHBI X UMEET BU/I!

14



1

2

0,25

0,125

0,0625

0,0625

PacueTtnl IMPOU3BCACHLI IIPABUIIBHO, TAK KaK

cymMma z Pi=1

MaremaTnueckoe OXHUIaHUE:.

M(X)=>xipi =0-05+1.0,25+2-0,125+3-0,0625 +4 -0, 0625 =0, 9375 .

Hucnepcust:

D(X)=2(xi)? pi —~(M(X)) =

=02.0,5+1%2.0,25+22.0,125+3%.0, 0625 + 42 - 0, 0625 — 0, 9375° ~ 1, 434.

3agava 4: B maraszune umeercst 15 aBpromoOunei onpeneneHHond mapku. Cpenu
HUX 7 yepHoro usera, 6 ceporo u 2 Oenoro. [IpeacraBurenu ¢pupmbl 0OpaTHINCH
B MarasuH C TMPEMIOKEHHEM O TPOJaxe UM 3 aBTOMOOWICH 3TOH MapKw,
0e3pa3nuyHo kKakoro npetra. CocTaBbTE pAN paclpeAeseHUs Yucia MPOJaHHBIX
aBTOMOOMJIEH YepHOro I[BE€Ta MpPU YCIOBUHU, YTO ABTOMOOWIM OTOMpaIHChH

CIIy4YalHO.

3amaua 5: B MarazuHe NpoAarOTCs S OTEYECTBEHHBIX U 3 UMIIOPTHBIX TEIEBU30DA.
CocTaBUTh 3aKOH pacHpeneeHus CIly4ailHOW BEJIMYMHBI — YUCIIA UMIIOPTHBIX W3
YeThIPEX HayJady BbIOpaHHBIX TelaeBU30poB. HaliTh ¢(yHKIUMIO pacnpeneneHus
ATOM CIIy4aiiHOM BEJIMYUHBI U IOCTPOUTH €€ rpaduK.

Pasnen 4. ludgdepeHunanbHbie ypAaBHEHUS.

Juddepenunansupie ypaBHEHU MepBOro nopska; Jud. ypaBHeHus BToporo

nopsaKa.

Borpocs! 111 CaMOKOHTPOJIS.
1.ITonsaTue nudpepeHnnanbHOro ypaBHEHUS.
2.Ilopsinok auddepeHnaIbHOr0 ypaBHEHHUS.
3.00m1ee pemenue auddepeHImaaT,HOTO YPaBHEHHUS.
4 YactHoe pemieHue nudhepeHImaib-HOro ypaBHEHU.
5. Iludbdepennmansubie ypaBHEHUS MEPBOTO MOPSIKA.

6. lud. ypaBHEHHs BTOPOTO TIOPSJIKA.

Sanmanne 1.

[IpakTnueckue 3ananus

Pemute nuddepeHimanbable ypaBHEHUS! MEPBOTO MOPSAKA:

) Y= 6) 2yy'=1-3x* ) (1+x2)y" - 229 = (1+:«:3)2
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3amanue 2.
Pemmth quddepeHpanbabie ypaBHEHNS BTOPOTO MOPSIKA:
a) 2y +3y' — 5y =0,
0)5y" —7y'+ 2y =0,
B) 6y +y' + 4y =0,
r)9y" —6y'+ y=0,

Pemenne gusnueckux 3agau ¢ MCIOIb30BaHUEM AU(. ypaBHEHUN:

3agava 1 (mpuBojsias K MOHATHIO IPOU3BOIHON ).

O cxopocmu nPAMONUHEHO20 OBUNCEHU!

pooB S
¥ M- .

7
MexaHH4eCKUi CMBICT IPOU3BOIHOM: ¥ = S - a=Fr)
3agauda 2 (mpuBOsILIAsA K TOHSTHIO ONPEICTIEHHOTO0 HHTErpaa).
O pabome A cunvt F no nepemeweruro mouxu M 60onv ocu Ox:

Am F{o AR + Fle, JA + o+ Fie JAx, = gﬁ'{crlﬁxr

DU3NYECKUNA CMBICII OIIPEACIIEHHOTO HHTErpaa:
n &'
A=lm Z Fic, YAz, = [ P{x)d

3anava 3 (mpuBoAAIIas K MOHATHIO MU (PEepeHIINATBHOTO YPaBHEHUS).

O 3axone osudicernust ¥ =¥ mamepuanvnoii mouxu noo deticmeuem cuibl ¥ .
HaiiTn 3aBUCMMOCTB CKOPOCTH OT BPEMEHU IIPU ABMKEHUHM MAaTEPUAIBHON TOUKHU
Macchl M, KOTOpasi 3aMeJIIET CBOE JABIIKCHHUE MOJT ICHCTBUEM CHUJIbI
COMPOTHUBJICHUS CPEIIbI, IPOMOPIIMOHATBHOM KBaJpaTy CKOPOCTH ¥ .

ITo II 3akony Herorona: #-a=F£, a=Fii,

B nanHoM ciyuae F=-87k>0 => mF)=~d*()

[Monyunnu ypaBHEHHE, CBSI3bIBAIOIICE HE3aBUCHMYIO MIEPEMEHHY0, HCKOMYIO

GYHKIHIO ¥ €€ POU3BOIHYIO, T.€. AuddepeHInaapHoe ypaBHEHNE TTEPBOTO
MOPSIJIKA OTHOCUTEHHO CKOPOCTH M BPEMEHM.
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Pexomenayemas Jiureparypa

OCHOBHbBIEC HCTOYHUKU:

Ne HammenoBanme ABTOD W3naTenscTBO, IO
/11 W3JaHUS
ON1 | MaremaTtuka H.B. boromoios M., 2012 .
ON2 | Marematuka C.I'. I'puropbeB M.2014 r.
C.B. 3anynuna
OUN3 | MaremaTuka A.A. Jlanasiu M. 2011 r.
ON4 | CoopHuk 3amad 1o Mmarematuke | A.A. Jlanasu M., 2011 r.
JlonOTHUTENIbHBIE UCTOYHUKU:
Ne i/ HaumenoBanue ABTOp W3paTenscTBO, roj
U3JaHus

JAN 1 | Maremartuka (kauru 1 u2 ) FO.M. Konsirun | M., 2003 1.

JAN 2 | OCHOBBI CTATUCTUKHU C JLIO. PocrtoB Ha [lony:
AIIEMEHTAMH TEOPHUH HuBopoxkuna | @enukc 2001 r.
BEPOSITHOCTEN JIJIs1 3KOHOMHCTOB: | 3.A. Mopo3oBa
PYKOBOJICTBO JIJIsl pELLICHUS 3a7a4

JAN 3 | BBeneHue B AUCKPETHYIO C.B. sA6mouckuii | M., 2002 r.
MaTeMaTHKy. Y4eOHoe nmocodue

JAN1 4 | MaremaTuka B.T. ®denukc , 2005 r.

OMeNnbYEHKO
JAN 5 | KpaTkuii Kypc JIEKIUN 110 J. IIucemennsiii | M: 2009

BBICIIIEM MAaTEMATHKE

NuTepHeT-pecypcest:
http://school-collection.edu.ru - DmexkrponHsiii yaeOHuk «Matemaruka , XXI Bex».

http://fcior.edu.ru - mapopmManmoHHbIEC, TPEHUPOBOYHBIE H KOHTPOJIHHBIE

MaTepHalIbl.
www.school-collection.edu.ru - Enunas kommexun L{udpoBeix 00pazoBaTeIbHBIX

peCypcoB.
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