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BBenenue

[Iporpamma ydeOHON AuCHUIUIMHBI «MatemaTuka» TpeIHa3Ha4YeHa IS
peanmzanuu TpeboBaHuii O®I'OC K ypOBHIO MOJATOTOBKM BBIMTYCKHHKOB TI0
cnenuanbHocTH 35.02.07 «MexaHu3amus CeNbCKOT0 X035 CTBa».

VYyeOHnast quciumuiiHa «MareMaTuka» OTHOCUTCS K €CT€CTBEHHO-HAyYHBIM
JTUCHUTIIIMHAM.
Lenpro U3yueHUs TUCUUILTUHBI SIBISIETCS YCBOCHHE TEOPETUUECKUX 3HAHUI
OCHOBHBIX MaT€MAaTUYECKUX METOJIOB PEIICHUs NPUKIATHBIX 3a/1ad B 00JacCTH
npo(heCCUOHATIBHON N1€ATEIbHOCTH; YCBOEHHS OCHOBHBIX IMOHSATUH U METOJOB
MaTEMaTHUYECKOT0 aHAJIN3a, TMCKPETHOW MaTeMaTHKH, TMHEHHOMN anreOpbl, TEOpUU
BEPOSITHOCTEM M MAaTeMaTU4YEeCKOM CTAaTUCTUKH; OCHOB HMHTETPAIBHOIO U
T depeHIIMATBHOTO MCUUCIIEHUs, TPUOOPETEHNsT YMEHUM pelaTrh NPUKIAAHbIE
3a]1aui;

[Iporpamma yueOHOW AUCHMIUIUHBI «MaremMaTuka» A O4YHOU  (OpPMBI
oOydeHus paccuntana Ha 98 yacoB, U3 HUX 66 4acoB — 00s3aTeNbHAS Ay TUTOPHAsS
yueOHas Harpy3ka. OcrtanbHble 32 yaca mpelHa3HaYeHbl Ui CaMOCTOSITEIBHOTO
U3YYEHUS CTYJIEHTaMH [IPU KOHCYJbTaTUBHOW ITOMOIIX MTPENOIaBATEIS.

[Iporpamma cocrasiieHa B ONIPEEIIEHHON JIOTHYECKOM MOCIEN0BATEIHOCTH.

B pesynbTaTte ocBoeHUs y4eOHON AUCITUIUIMHBI CTYJICHT O0JNCEH YMemb.
- pelaTth NPUKIaAHBIE 3a7a4 B 00J1aCTH MpodecCuoHaIbHON
JEATEIILHOCTH,

B pe3ynbrarte ocBoeHUsI y4€OHOM TUCIUIUIMHBI CTYJICHT O0JIHCEH 3HAMb!

- 3HAYECHHE MATEeMAaTHKHU B MTPOPECCUOHAILHOMN ACATEIHHOCTU U TIPU OCBOCHUU
[TICC3;

- OCHOBHBIE MAaTEMATUYECKUE METObI PEIICHUS NPUKIIAIHBIX 337a4 B
obnacTu mpodecCuoOHATBHON EATeTbHOCTH;

- OCHOBHBIE MOHSATHUS U METOJbl MAaTEMATUUECKOTO aHaU3a, TUCKPETHON
MaTeMaTUKH, TEOPUU BEPOATHOCTEN U MATEMATHUYECKON CTAaTUCTUKHU;
OCHOBBI HHTETPAJILHOTO U TU((DHEpEeHIINATBLHOTO UCUUCTICHNS.

[Ipu n3ydeHnu TUCUUILIMHBI PEKOMEHIYETCS CIIEeIYIOIIas TOCIE10BATEIbHOCTb:
1.O3HaKOMUTBCSI C COJEPKAHUEM METOAMYECKUX YKa3aHUM M TPAKTUYECKUX
3aJaHUH 110 KaXKI0U TEME.

2.1logo0OpaTh pPEKOMEHIYEMYIO JUTEPATYPY, U3YyUUTh €€ M COCTaBUTh KPATKUU
KOHCIIEKT;

3./1aiiTh OTBETHI Ha BOIIPOCHI CAMOKOHTPOJIS.

4. BbINOJIHUTH NPAaKTUYECKUE 3aJaHMsL.



O0beM y4eOHOM TMCUMIIIIMHBI M BUbI Y4eOHOH padoThI

Tabmuia 1

Kypc, cemectp,

pa3aeiibl, TEMbI

Y4yeOHas Harpy3ka o0y4aromuxcs (4ac.)
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2xypc ,1 cemectp 98 32 66 40 26
1.0cHOBHBIE IOHATHS U METOAbI 42 12 30 20 10
MATEeMATHY€eCKOIr0 aHAJIN3a
1.1.I1penen ¢pyHKIIMU OTHOM 10 2 8 6 2
MEPEMEHHOMN
1.2. OcHoBbl AU PepeHnanbLHOro 14 4 10 6 4
VCUHCTICHUS
1.3. OcHOBBI HHTETPATBHOTO 18 6 12 8 4
MCUHMCIICHUS
2.971eMeHThI THHEHHOMH aJaredpbl 26 8 18 8 10
2.1.0npenenurenu 12 4 8 4 4
2.2.CucTemMbl TUHENHBIX YpaBHEHUN 14 4 10 4 6
3. OCHOBHBIE TIOHATHS M METOIbI 14 6 8 6 2
TEOPUU BEPOATHOCTEH U
MATeMATH4YeCKO#l CTATUCTHKHU
3.1.IIpeamer Teopuu BEPOSATHOCTEH. 14 6 8 6 2
(OCHOBHBIE TOHSTHS
4.]InppepennuaibHble ypaBHeHUsI 16 6 10 6 4
4.1 1nddhepenumanbrble ypaBHEHUS 10 4 6 4 2
MEePBOro MOpsIKa
4.2 TudpdepeHnnanbHble ypaBHEHUS 6 2 4 2 2
BTOPOTO TMOPSAKA
Bcero 98 32 66 40 26




Tabauna mo opraHu3anMM CaAMOCTOSTEIbLHOH PadoThI
crygenTtoB |l kypca mo mucuumimHe «MatemMaTHKa»
CHeNHMAJbHOCTh «MeXaHU3auus ceIbCKOr0 X03s1iicTBa »

Paznen Kon-Bo Bun pabotet Hens Kountponn
4acoB
1. OcHOBHbIE OHATHS U 12
MeTObl MATEeMaTH4eCKOI0
aHaIN3a
[IpaBuino Jlomurans mis 2 H3ydenue matepu- VYrnyOnenue panHee Brmonaenue
BBIUHCIICHHUS IIPEAETIOB. aja W peHIeHHE 3aJaHuil | W3y4EHHOTO 3a4eTHON PabOTHI
1.1. Tuddepeniman Mo obOpasimy. MaTepHaa.
(hyHKIHN. 2
1.3.IIpou3BoaHBIE  BBICHIMX
TIOPSIJIKOB. 2
1.4.Borauciennue AJIUHBI
JIYT'H KPHBOL. 6 BripaboTka ymeHud u
HaBBIKOB CTYJIEHTOB IO
MIPUMEHCHHUIO
OTIPEIETICHHOTO
MHTETpaja.
2.9J1eMeHHTBI JIHHeii- 8
HOH ajredpsbl.
2.1. Panr wmartpwuipl. 4
CamMocTosTeIpHOe JlomosHUTENIBHOE IIpoBepka mpe-
2.2 .IlpumeneHne cucteM U3y4eHUe MaTepuaia n3y4eHue mare- I0JIaBaTEIsIM
JIMHEHHBIX ypaBHEHUH NPH 4 puaina WHJIUBHTyaIbHBIX
PeLIeHNH MPUKIIAIHBIX 3a1a4 3aJIaHUH.
3. OcHOBHbIE TOHATHUS H 6
MeTO/bI TEOPHH
BEPOSITHOCTEH U Y4uth NpUMEHATH IIpoBepka camoc.
MaTeMaTH4ecKOil CTAaTHCTUKHU MOJTy4CHHBIE COCTaBJICHHBIX
3.1.Teopembl u (GopmyIbl 4 CocraBneHne BEpOATHBIX | 3HAHUU 3ajad.
TEOPHUH BEPOATHOCTEH. 3a7ad. Ha TPaKTHKE
JononHurensHoE IIposepka
3.2. lucKpeTHbIE CIy4aiHble 2 W3yuenue matepuana, U3y4eHHe Mare- KOHCIIEKTOB.
BEJIUYUHEIL HalMcaHUue KOHCIIEKTOB. | pHala.
4. IuddepenunaabHbie 6
YPaBHeHMs
4.1 Tud. YpaBHeHus nepBoro 4 Pemrenue Gpuznuecknx JononHurensHoe ITposepxa
nopsaKa 3ajJa4 ¢ MCIOJIb30BaHUEM n3y4eHue mare- WHJIMBHTyaIbHBIX
4.2]Tud. ypaBHEHUsI BTOPOTO 2 Q. ypaBHeHHN puaa. 3a/laHuH.
HnopsaKa
HUtoro 32




Conep:xanue yueOHOH TUCIHHUIJIMHBI ¢ BONPOCAMM VISl CAMOKOHTPOJISI

Paznen 1. OcHOBHbBIE MOHATHSA U METOAbI MATEMATHYECKOT' O
aHaJIN3a.

[IpaBwio JlomuTans s BeluucieHust mnpenenoB; duddepentuan dyHkimu;
[Ipon3BOaHBIE  BBICIIMX HOPSIAKOB; BhIUKMCIEHNE IMHBI yI'M KPHUBOM.

Bormpocs! a1t caMOKOHTpPOJIs
1. Ilonsitue mnpenensl GyHKIMH B TOUKE.
2. OcHOBHas TeopeMa O Mpelesiax U €€ CIIE/ICTBUS.
3. Bpruucnenue mnpenena (QyHKIUU B TOUKE.
4. Boruncnenue mnpeaena QyHKIMH Ha OECKOHEYHOCTH.
5. | m |l 3ameuarenbHble MPEAECIBI.
6. [IpaBuio Jlonurans.
7. TlonsTe TPOU3BOAHOM.
8. OcHoBHBIE MpaBuia au@hepeHIIupPOBAHMS.
9. Tabnuina MPOU3BOJIHBIX.
10. ITpousBoaHast CIOKHOM (YHKUHUU.
11. Cxema uccnenoBanus (yHKIIMM.
12. Iudpdepenman GyHKIuu
13. Ilpon3BoaHbIE  BBICHIMX MOPSIKOB
14. Tabnuua OCHOBHBIX (HOPMYJ HUHTETPUPOBAHUSI.
15.MeTox MoACTaBKH.
16.MeTo MHTErpUpOBaHUS IO YACTSIM.
17. AITOpUTM BBIYMCICHUS IJIOAAN IUIOCKUX (QUTYP.
18.Berunciienre 00bEMOB TeJl BpalleHUS
19.Bprunciienre n1yru KpuBoOu.

[IpakTrueckue 3amaHus.
Sananune 1.
Brruucnuts npenen GyHKIUU:

X—2 x3 -1
a) lim  —=oeeee- 0) lim -----------
X—2 \/X + 2 X—1 x -1
sin 3x x?-5x + 6
B) lim  -----m--- 10 T 11 T ———
X—0 4x X—3 X -3
3x3+x+4 . 3x3+x—4 . 30x3+x+4
2 ;I—m 14-x?-x3 ) ;1_1}30 14-x2-6x3 M);—)oo 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:
Brraucants npousBoHy0 YHKIIUH:

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

r)y =3 x*—5sinx + 4e*+2; n) y = x*- Inx; e)y=%,

%)y = (5x7 — 3x - VxZ — 6)4

3amanue 3:
BrraucianTs Npou3BOIHYIO TPETHETO TOPSJIKA:

a)f(x) = e*(x?2+ 1), 6)f(x) =9x* + 3x% + 5x + tgx

3ananue 4:
Beraucnuth nuddepenunan QyHKIUN:

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

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

3amanue 5:
_ Boruucnuts onpeneneHHblil HHTErpall:
4 v x -4 dx
a)[ (x+ ----- ) dx; Y ——
1 X 0 V(1-2x)°
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
3amanme 6:

Bpraucnuts 1MHY Ayru KpUBOM:

a) BeluucauTs 1iuHy ayru napabons! y= x> ot Touku A(1;1) 1o Touku B(2;4);
0) Beruricants UMHY Ayrd y=Vx3, abCIKCChI KOHIIOB KOTOPOi# x=1, x=4.



Paznen 2. JjieMeHTHI JIUHEHHOM ajredpbl.

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

Bomnpocs! aiist caMmOKOHTPOJIA
1.Onpenenmurenn Il u Il mopsiaka, ux cBoiicTra.
2.MuHOp >1EMEHTA ONPEAECTUTENS.
3.Anre0panyeckoe JOTOJHEHHE 3JIEMEHTA OMPEIeTUTENs.
4. .BbluuCIIEHUE ONPEACIUTENS PA3O0KEHUEM IO CTPOKE.
5.Pemienue cucrem JIMHENHBIX ypaBHEHUN MeTogoM Kpamepa.
6. Pemenue cucrem JIMHEMHBIX ypaBHEHUN MeToAOM ['aycca.
7. Pemienue cucteM JTHHEHHBIX YPABHEHHUN METOJIOM OOPATHOW MaTPHIIBI.
8. Panr MatpuIisI.
9. [IpumeHeHne cuCTEM JTMHEHHBIX YPABHEHHM MPU PEIICHUH MPUKIIATHBIX 33]1a4.

[IpakTnueckue 3aganus
1.BBIYUCIUTE ONIpeeIUTENb:

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.Pemmith cucTeMy TpeMsi CiocoOaMHu:
- 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 MPOM3BOIUT AIIEKTPOHHBIE MPUOOPHI Tpex BUIOB (mmpubop A, mpubdop B
u ipu6op C), UCTI0JIB3YsI TPU COOPKE MUKPOCXEMBI TpeX BUAOB (T 1, TuM 2, u
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- equHUI] NPOAYKIUHU nepBoro Buaa, 300- exuHuUnl
npoayKuuu BToporo Buaa u 200- e AMHUL NPOAYKIMU TPETHETO BUAA.

4.Bp4MCIIEHHE paHra MaTpULbI.

PaHr MaTpUIlBl — 3TO HAMBBICIIUH MOPSIOK MUHOPA MATPHIIbI, OTJIMYHOTO OT HYJISL.
Paur matpuiisl A 0603HadaroT kak Rank(A). MokHO Tak:ke BCTPETUTD
obo3nauenus RG(A) uiau Rang(A).
W3 omnpeneneHnii panra MaTpUIbl © MUHOPA MaTPHIIGI MOKHO 3aKJIFOUUTh, YTO
paHT HyJI€BON MAaTPHIIBI paBEH HYJIIIO, & PAHT HEHYJIEBOM 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 kBagpaTHas MaTpHIla «YETHIPE HA YETHIPE» , €€ paHT HEe OOJbIIE
YETBIPEX.

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

IIpoBepky MHUHOPOB 2-TO MOPAIKA HAUMHAEM C TaK HA3bIBAEMOTO V2108020

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

(]
|
.

MuHopa

1 2
M, = —4-4=0
4 , IOATOMY NEPEXOIUM K MUHOPY

0
-1

=—1-0=-1=0
, BHAYHUT, paHI’ MATpULIbl HC MCHCC IBYX. Yrto OBLIO
OBI HYXXHO CACJIaTh, C€CJIU OBI ¥ DTOT MHHOP OKa3aJICA HYJ'ICBBIM? B sTom Cly4dac
1 2 0 |5])
2 4 —=110
-2 -4 1 0
1 0 2 1

1
M, =

[

paccmarpuBaeM MUHOP
paccMaTpuBaeM JaJbIIIe:

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 TOXXE pPaBCH HYIIIO,

[Tpu HeoOxoaUMOCTH (KOT/1a MOTYYUIIUCH OJTHA HYJIH), CJIEYET MPOJAOJIKUTh
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 OKa3aliCh HYIeBBIMH, TO £ 28 =1,

B nanHoM ciiydae y»e Ha BTOpOM IIare 0OHapyKeH «XOpOIIHi» MUHOD, U
TENeph MEPEXOJMM 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

, BHQUMT, paHr
MaTpHIlbl He MeHee TpEX. Eciu Obl 3TOT MUHOP OKa3alics paBHBIM HYJIIO, TO
cienoBajo Obl MPOBEPATH Aanblie. Jpyrux MUHOPOB 3-T0 NOPSAIKA, KOTOPHIE
1 0

2 -1

FPagr=2 _

cozeprKaT MIIAAIINN HEHYJIEBOM MUHOP — HET, TO

MuHopoB 3-T0 nopsiika Ha caMoM Jiejie 0oJIblIe, U pacCMaTpUBAEMbIil METOJ B
JAHHOM CJIy4ae MMO3BOJIIET COKPATUTh BBIYHUCIECHUS, MAKCUMYM, 10 YETBIPEX
onpeaenuTeNiel. Y cnex Hac MOoHKUAAT Ha 3-M 1Iare, U «XOpOLIUi» HEHYJIEBOI
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My=|2 4 -1
MHHOD 2
1] 12110] 5
2| |4 !—1 0
E2 F4[1] o
(] [o] [2] 1)

Jlo6aBisieM cTOIOIIBI, KOTOPHIE JOJKHBI BXOJUThH BO BCE MUHOPBI BBICIITHUX
nopsiakoB. B qaHHOM cilydae 9TO € TMHCTBEHHBIN MUHOD 4-T0 MOopsJIKa,
COBITAJIAIOIIUI C OTPEACIIUTEIIEM MaTPUIIbI:

1 2 0 5
2 4 =10
M, = =0
2 =4 1 0
o2 (2-s1 m 3-51 CTPOKM POMOPIIMOHAILHBI — CM. CBOMCTBA
OTIPEICITUTEIA)
BriBoa: MakcuManbHbBIN TOPSAIOK HEHYJIEBOTO MUHOPA PABEH TPEM,
sHaqur, TAEI=3
CamocCTOoSITENBHO:
Haittu panr MaTpuipl METOIOM OKAaUMIISIFOIIIMX MUHOPOB
2 3 7 11
1 2 4 7
S5 0 10 5

Pa3nen 3. OCHOBHbIC NOHATHSI W METOAbI TCOPHU BEPOATHOCTEH M
MaTeMaTH4YeCKOM CTATUCTUKH.

[Tpenmet Teopun BeposiTHOCTE. OCHOBHBIEC TOHATHS. TeopeMbl U (POPMYIIBI
TEOPUU BEPOATHOCTEU. JIUCKPETHBIE CIIy4YalHbIE BEIMYHMHBI

Bonpocs! 111 caMOKOHTPOJIS:
1.OcHOBHBIE TTOHATHSI KOMOMHATOPHUKH: YUCIIO NEPECTAHOBOK; YHUCIIO
COUYETaHUM; YUCIIO pa3MEIICHUM.
2.0npenenenue coobiTUsl. JJocTOBEpHBIE U HEBO3MOKHBIE COOBITHSI.
3.Kiaccuueckoe onpeaeneHne BEpOITHOCTH.
4.DopMyJIbl CIIOKEHUSI 1 YMHOXKEHUST BEPOSITHOCTEM.
5.[luckpeTHpie CityyallHbIE BEJIMYNHBI.
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HpaKTI/I‘{CCKI/IC 3aJJaHusa
38,[[8}11/1 Ha KJIACCUYECKHUI CII0c00 OIIpCACIICHNA BEPOATHOCTH!

3agauda 1. U3 ypHBI, B KOTOpOil HaxoaaTcs 12 6enbIX U 8 YepHBIX 1I1apOB,
BBIHUMAIOT HayJauy JBa Iapa. KakoBa BepoOSITHOCTh TOTO, UTO 00a 1iapa
OKa)KyTCsl YEPHBIMU?

3agava 2. OqHOBpEeMEHHO OpOCaroTCs JBE UTPAIbHBIC KOCTH, HA TPAHIX KOTOPHIX
HaHeceHbl 0ukH 1, 2, 3,4, 5, 6. KakoBa BepOsITHOCTb TOI'0, YTO CyMMa OYKOB,
BBITIABIINX HA JIBYX KOCTSIX, paBHA BOCbMHU?

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

JIMCKpeTHbIEC ClTy4alHbIE BEJIMYMHBI:

[Tpumep. Ha mytu nBwxenust aBTomMamuubl 4 cBeTodopa, KaXKAbIH U3 KOTOPBIX
3amnpenaeT JanbHelIIee BMKECHIE aBTOMAITMHBI ¢ BeposasTHOCThIo 0,5. Haiith psin
pacmpeniefieHdss 4Yuclia  CBETO(OPOB, TMPOMACHHBIX MAIIMHOW O TEepBOM
OCTaHOBKM. YeMmy paBHbl MaTE€MaTUYE€CKOE OXKHIAHWUE U JUCIEpPCUsS 3TOU
CITy4aitHOM BETMYUHbI?

PEIIEHUE. Ilycte X — nOMCKpeTHas ciay4yaiHas BEJIMYMHA, pPaBHAS YHUCITY
cBETO(OPOB, MPOMIEHHBIX aBTOMOOWJIEM JO MEPBOM OCTAaHOBKH, OHAa MOXKET
npuHuMaTh 3Hauenus 0, 1, 2, 3, 4.

Cnyuaiinas BennurHa X IpUHUMAET 3HaueHue pasHoe 0, eciu

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

Cnyuaiinass BenmuuuHa X TPUHAMAET 3HAYCHUE paBHOE 1, eciam aBTOMOOWIIb
mpoexasl Ha MepBOM CBeTO(oOpe M MOoMaji Ha 3ampeniarolldii CUTHAJl Ha BTOPOM
cBeTodope, BEpPOSITHOCTh 3TOTO

P(X=1)=05-05=0,25.

Cnyuaiinass BenuuumHa X TMPUHMMAET 3HAYEHUE paBHOE 2, €CIM aBTOMOOWIIb
mpoexasl Ha TIePBOM M BTOPOM CBETO(Ope W MomMal Ha 3alpeliaoniiil CUrHalI Ha
TpeTheM cBeTodope, BepositHocTh 3Toro P (X=2)=0,5-0,5-0,5=0,125.
Crnyuaiinas BenmmurHa X IPUHUMAET 3HAYEHUE paBHOE 3, €CJIM aBTOMOOWIIb
poexaj Ha MepBOM, BTOPOM U TPEThEM CBETO(OpE U Momall Ha

3alpelaroIIuil CUTHAII Ha YeTBEPTOM CBeTOope, BeposTHOCTh 3Toro P ( X =
3)=0,5-0,5-05-05=0,5*=0,0625 .

Crny4daitHas BenuurHa X MpUHUMAET 3HAYEHUE paBHOE 4 eCIu aBTOMOOHIIb
npoexain Ha Bcex 4 ceerodopax, BeposTHocTs 31oro P (X =4) =0, 5*=0, 0625 .
Takum 00pa3om, 3aKOH pacnpeeeHus CIIy4ailHOW BEeIMYUHBI X UMEET BU/I!
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1

2

0,25

0,125

0,0625

0,0625

PacueTtnl IMPOU3BCACHBI IPABUIIBHO, TAK KaK

cymMma z Pi=1

MaremaTtnueckoe 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)) =

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

3agava 4: B maraszune umeercst 15 aBpromoOunei onpenenenHond mapku. Cpenu
HUX 7 yepHoro userta, 6 ceporo u 2 Oenoro. [IpeacraBurenu ¢pupmbl 0OpaTUINCH
B MarasuH C MpeIJOKEHHEM O TMpojaxe UM 3 aBTOMOOWIEH 3TON Mapkw,
0e3pa3aM4HOo Kakoro nsera. CocTaBbTe psA pacHpenesieHus 4yucia NpOoAdaHHBIX
aBTOMOOMJIEH YEepHOro I[BE€Ta MpPU YCIOBUH, YTO ABTOMOOWIM OTOMpaIHChH

CIIy4YalHO.

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

Pasnen 4. lu¢gdepeHunanbHbie ypaBHEHUS.

Juddepenunanbupie ypaBHEHUS MepBOro nopska; Jud. ypaBHeHus BTOporo

nopsaKa.

Borpocs! 111 CaMOKOHTPOJIS.
1.ITonsTue nudpepeHnnanbHOro ypaBHEHUS.
2.Ilopsnok auddepeHnaIbHOr0 ypaBHEHHUS.
3.00m1ee pemenue auddepeHImaiTLHOTO YPaBHEHHUS.
4 YactHoe pemieHue nudhepeHImaib-HOro ypaBHEHH.
5. duddepennmanbubie ypaBHEHUS MEPBOTO MOPSIKA.

6. lud. ypaBHEeHHs BTOPOTO TOPSJIKA.

Sanmanune 1.

[IpakTnueckue 3aganus

Pemute nuddepeHimanbable ypaBHEHUST TEPBOTO MOPSAKA:

15



,]

2 ¥, 6 2 yvy'=1-3x2, ) (1+x3)}-" —2xy = (1 +x2 )
3amanue 2.

Pemnte  auddepeHimanbHpe ypaBHEHUS BTOPOTO MOPSIIKA:

a) 2y" + 3y’ — 5y =0,

0)5y" —7y'+ 2y =0,

B) 6y +y' + 4y =0,

r)9y" —6y' + y=0,

Pemenne pusndeckux 3a1a4 ¢ UCMONIB30BaHUEM TU(. ypaBHEHUI:

3agava 1 (mpuBoOjsIas K MOHATHUIO TIPOU3BOIHON ).

O cxopocmu nPAMONUHEHO20 OBUNCEHU!

pooB S
¥ M- .

7
MexaHH4eCKUi CMBICT IPOU3BOIHOM: ¥ = S - a=Fr)
3anava 2 (MpUBOASIIAS K OHSITHIO ONPEEICHHOTO UHTETpaia).
O pabome A cunvl F no nepemeweruro mouku M 60onv ocu Ox:

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

duU3NYECKHii CMBICI ONIPEACIICHHOTO HHTErpaa:
n &
A=lim Z Fie s, = [ Plx)d

3anava 3 (mpuBoAAIIas K MOHIATHIO TU(DPEepeHIINaTBHOTO YPaBHEHUS).

O 3axone osudicenuss ¥ =¥ mamepuanvroii mouku noo oeticmsuem cuivl ¥ .
Haiitn 3aBUCMMOCTB CKOPOCTH OT BPEMEHU IIPU ABMKEHUHM MAaTEPUAIBHOU TOUYKHU
Macchl M, KOTOpast 3aMeJISIET CBOE IBUKCHUE TIO ICHCTBUEM CHUTBI
COIIPOTHUBIICHUS CPEIbI, TPOMOPIIMOHAIEHON KBaIpaTy CKOPOCTH ¥ .

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

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

[Mony4nnu ypaBHEHHUE, CBSA3bIBAIOIICE HE3AaBUCUMYIO TIEPEMEHHYIO, HCKOMYFO

(GyHKLHIO ¥ €€ MPOU3BOIHYIO, T.€. AU depeHInaIbHoe ypaBHEHHE TEPBOTO
MOPSIKa OTHOCUTEIEHO CKOPOCTH U BPEMEHHU.
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Pexomenayemas jiureparypa

OCHOBHbBIEC HICTOUYHUKU:

Ne HammenoBanme ABTOD W3naTenscTBO, IO
/o H3IaHUs
OU1 | MaremaTtuka H.B. boromonoB M.,2012 .
ON2 | Marematuka C.I'. I'puropbeB M.2014 r.
C.B. 3anynuna
OUN3 | MaremaTtuka A.A. Jlanasu M. 2011 r.
ON4 | CoopHuk 3amad 1o MmaremaTuke | A.A. Jlanasu M., 2011 r.
JIonOJIHUTENIbHBIC UCTOYHUKH:
Ne i/ HaunmenoBanue ABTOp H3paTenscTBO, 1o
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.
BEPOSATHOCTEH 11711 5KOHOMUCTOB: | 3.A. Mopo3oBa
PYKOBOJICTBO JIJIsl pELICHUS 33724

JAN 3 | BBeneHue B AMCKPETHYIO C.B. sA6aouckuii | M., 2002 r.
MaTeMaTuKy. Yd4eOHoe nmocodue

JAN 4 | Matematuka B.T. ®denukc , 2005 r.

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

BBICIIIEM MAaTEMATHUKE

HNuTepuer-pecypcesr:
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 xommexun L{udpoBeix 00pazoBaTeIbHBIX

peCypcCoB.
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