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ComepKaHHE

BreneHue

Llenp u 3agau H3y4YeHH s JHCIHIUIHHEI

OO6OopyIaOBaHHE H MaTEPHAIBI

HarnmeHoBaHHE IIpaKTHYECKHX padoT

ComepKaHHe IIPaKTHYECKHX padoT

IIpakTHueckas padora Nel MaTpHIBI H OIIPedETHTENH.

IIpakTHueckas pabora Ne2 MeTOABI pellleHHs CHCTEM JIMHEHHBIX YPaBHEHHH.
[IpakTHueckasa padora Ne3 DYHKIMH H IIpeaeasl. MeTonsl mpHOIIKeHHOIO BhI-
YHCIIEHHT 3HAaUeHMI (PYHKIIHIL.

[IpakTHueckas padora Ned IIpon3zBomHasa u guddpepeHIHan (PYHKIHH OJTHOMH IIe-
PEMEHHOIL.

[IpakTHyeckag pabora Ne5 MeToapl HcclIefOBaHHS H IIOCTPOEHHSI I'Pa(pHKOB
() yHKIIHI.

IIpaktiueckas padora Ne6 BepOSTHOCTHBIE MOJEIH ITPOIIECCOB VITPABJICHHL.
IIpakriyeckas padora Ne7 KoppelsmmoOHHO-PErPeCCHOHHBIN METO/I HCCIIEI0Ba-
HHS CITYYaHHBIX BETHYHH.

IIpakTHueckasa padora Ne8 OCHOBBI BEIOOPOYHOI'O METOMA M BJIEMEHTHI CTaTH-
CTHYECKOH TEOPHH OIlEHHBAHH L.

IIpaktiyeckas padora Ne9 CraTHCTHYeCKas ruroresa. MeToapl CTaTHCTHYECKOH
ITPOBEPKH THITOTES.

YueOHO-MeTOANYECKOE H HH(POPMAITHOHHOE O0ecIieueHHe JTH CIIILIHHEI
IlepeueHbs OCHOBHOH H JIOTIOJIHUTEIILHOH JMTepaTyPhl, HEOOXOIHUMOH JJISI OCBO-
EHIS I CIHIUIHHEI

[lepeueHpr Y4eOHO-METOAHUYECKOTO OOECIIEUYEHHS CaMOCTOSTEIILHOH pPadoTHI
OOYYAIOIIHXCA T10 JUCIHILIIHE

[lepedeHp pecypcoB HH() OpMAI[HOHHO-TEIEKOMMYHHKAI[HOHHON ceTH MHTepHET,

HeOOXOMHMBIX JJ151 OCBOSHH S JH CITHILIHHBI
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BrejieHue

[IpaKkTHUeCKHE 3aHSATHS CO3JAaI0T OITHMAIIBHBIE JUIAAKTHYECKHE YCIIOBHS IJIS IESTEIb-
HOCTHOI'O OCBOEHHS CTYIAEHTAMH COIEPKaHHS H METOJOIIOTHH H3YYaeMOH MU CIHIIIHHBL «Marte-
MaTHKa». [IpakTHueckie 3aHATHS 3aHHMAIOT ITPEHMYIIECTBEHHOE MECTO IIPH H3YYeHHH OOIIe-
NTpo¢eCCHOHAIIFHBIX M MPO(eCCHOHAIbHBIX AUCIUIUIMH. [IpakTHuecKHe 3aHSATHS IIPOBOASTCS C
I[EJIbI0 BRIPAOOTKH ITPAKTHYECKIIX YMEHHH M IIPHOOPETEHHS HABBRIKOB B PEIIEHHH 3ala4d, OTpa-
OOTKH VITPpaXHEHHI, BEITIOITHEHHH YePTEXKEH, IIPOHU3BOACTBE PACUYETOB H T.I1.

[{enpr0 IMpaKTHYECKHX 3aHSATHH SBIISETCSA (POPMHPOBAHHE ITPAKTHYECKHX YMEHHH — ITPO-
(pecCHOHAIBHBIX (BBHITOIHATh OIpeelIEHHbIE TeHCTBHS, OIlepallHH, HeOOXOIHMEIE B ITOCIEIYIO-
II[eM B ITpo(eCCHOHATLHOH JeSTeIbHOCTH) HIH YIeOHBIX, HeOOXOMHMBIX B ITOCIEAVIOIEH yUueO-
HOH JeSTeIRHOCTH IO O0INEeITpod eCCHOHAIBFHEIM H ITPO() € CCHOHAIBHBIM JHCIIHITIIHAM.

brnbnuorpadmyeckiii CIMCOK COAEPAKHUT CBEAECHHS O CITPAaBOYHOH JIMTEparype M JOIOIN-

HHTCIIBHBIX H3TaHH X, HeOOXOIHMBIX I }TJIY@HEHHGI‘D H3YUCHHA OTACIIBHBIX BOITPOCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



1. I[ens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enp OCBOEHHMS JHCIIHITINHEI SBIISETCS O3HAKOMIIEHHE CTYJIEHTOB C BaKHEHIIIHMH METO-
Ia-MH H MOJEISIMH KIacCHYeCKOH MaTeMAaTHKH, METOAaMH JTHHEHHOH arreOphl, MeTOAaMH JTH(-
(pe-peHIHATLHOIO HCYHCIIEHHS (PYHKIIHH OJHOH IlepeMeHHOH, BePOSTHOCTHEIMH H CTaTHCTHYE-
CKHMH MOJIETISIMH 1 HX ITPIJIOKEHHSIM.

3agayn OCBOEHHS JHUCIIMIUIHHEI SBJITFOTCS:

— CO3JIaHHE Y CTYAEHTOB OCHOB T€ OPETHYECKOH ITOJTOTOBKH B 00JIaCTH MaTeMaTHYECKHX
METOAOB H MOJIETIEH;

— OBIIAJIeHHE MaTeMaTHYeCKHM aIapaToM, HeoOXOHMBIM IS PelleHHS TeOPETHYECKHX
H IIpaKTHYECKHX 3a/1a4y,

— pa3BHTHE HHTeJIeKTa H (POpMHpPOBaHHE Y CTYAESHTOB JIOTHYECKOr0 H aJIrOPHTMHYECKO-
I'O MBIIIUIEHN,

— BBIPa0OTKa HAaBBIKOB CaMOCTOSTEIFHOIO H3YYeHH YIeOHOH H HayYHOH JINTePaTyPEI I10
MaTeMaTHYECKHM MeTOJaM H MOJEIISM, H HX ITPHIOKEHH M,

— IIOBBIIIEHHE OOIIEeH KYIIBTYPHI CTYIEHTOB.

2. Obopyoosarue u mamepuaibl
ATnmnapartHele CPeCTBaA: IIEPEHOCHOH HOYTOVK, IPOEKTOpP, JOCKa MarHUTHO-MapKEpHasl.

YuyeOHas ayIHTOPHS IS MPOBeJeHHS YUeOHBIX 3aHSATHI, OCHaIlleHa oOOpyAOBaHHEM H

TEXHIIYCCKIIMIL CPEACTBAaMH Gﬁ}ﬂIEHIIH.

3. Haumenoeanue npakmuueckux paoom

M3 HUX TTpaKTHYE-
CKasl ITOJATOTOBKa,
JacOB

No TeMpl HanmeHoBaHI e TeM JUCIHIUIMHBIL, HX KPaTKOe Ob6reM
TUCITHIUIHHBI COIEPKaHHE YacoB

I cemecTp
IIpakTH4eckan padora Ne 1. MaTpHIEBI H
OIPEAEITHTENH.
| Onepaiy HaJ MaTpHIjaMi. OIpeeTHT EITH. 1.5
BrrunciieHHe onpegemnTenel 2-ro,3-ro H n-ro
TTOPSITKOB.
IIpakTHueckasn padora Ne 2. MeTobI perieHu s

CHCTEM JIMHEHHBIX VPAaBHEHHH.

Perttenyie cucTeM MTUHENTHRIX VDARHEHHH METO-
NOKYMEHT NMoanuncaH
SNEKTPOHHOW NOANMUCHIO ‘1 l'aycca.
Ceptuchmkar:  12000002A633E3D113AD425FB50002000002A6 KIIMH H IIpe-
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(OCHOBHEIE METOAEI BEIUMCIIEHHS IIPEJIETIOB
¢yHKIpH. [IprMeHeHHEe SKBHBAIEHTHBIX OeCKo-
HEYHO MaJIbIX K BBIYHCIIEHHIO ITPEJEIOB (DYHK-

115050

IIpaxTH4yeckasn padora Ned, [[pon3BogHasa H

4 miQdepeHIIHan QYHKIIMH OTHOH ITepeMeHHOH.
JnddepeHImpoBaHNe () YHKITHI Pa3IHUHBIX BH-
TIOB.

1,5

IIpakTH4yeckas padora NeS. MeToabl HCCIIEO-
BaHHS H IIOCTPOEHHS I'PA(HKOB (DYHKIIHI.
OkcTpeMyM QyHKIHH. TodkH repernta. ACHMII-
TOTEL. [IprMeHenne anddepeHInaIbHOrO He-
YHCIIeHNS K HCCIIeJOBAHHIO (D YHKIIHIT H ITOCTPO-
eHHIO HX I'Pa(pHKOB.

IIpakTHyeckasn padora Ne6. BepossTHOCTHBIE
MOJIEIIH ITPOLIECCOB YITPABIIEHHS.

6 DIeMEHTHI KOMOHHATOPHKH. BEIUHMCIIEHHE BEPO-
SITHOCTH CIIYYaHHOTO COOBITHS. BEpPOSTHOCTE B
CXeME ITOBTOPHBIX HCIIHITAHHH.

IIpaxTHyeckas padora Ne7. KoppelsiHoHHO-
PErPECCHOHHBII METOJT HCCIIEIOBAHHS CITyYaii-
HBIX BEJIHYIMH.

YHCIIOBEIE XapaKTEPHCTHKH AUCKPETHBIX H He-
7 IPEPLIBHBIX CITYYAHBIX BEIIHYHH: MaTeMaTH4e-
CKOE OKHJIaHHE, JUCIIEPCHS, CpeJHee KBapPaTH-
YECKOE OTKIIOHEHHE. M CITOb30BaHHE YHCIIOBBIX
XapaKTePHCTHK B KOPPEILIIHOHHO-
PETPECCHOHHOM METOJIE.

IIpakTH4eckan padora Ne8. OCHOBEI BEIOO-
POYHOI0 METOJA H 3JIEMEHTHI CTaTHCTHYECK O
TEOPHH OL[€HHBAHHAI.

Br160OpOYHAasa COBOKYITHOCTE, BRIOOPOUHAS
(YHKIMS pacrpejieieHHsa. ['ucTorpamma, IojIH-
T'OH YacTOT. BEIUMCIIEHHE TOYEUHBIX OLIEHOK I1a-
PaMeTPOB pacrpeie/ieHH . BEIYHCIEHHE HHTED-
BaJIbHBIX OIIEHOK ITAPAMETPOB pPaCIIPeIeIEHHS.

1,5

IIpakTH4yeckas padora Ne9, CraTHCcTHYECKasS
THIoTe3a. MeToIbl CTaTHCTHYECKOH ITPOBEPKH
THITOTES3.

CTaTHCTHYECKHE HCCIedOBAaHH I 3aBHCHMOCTEH.
MeTOoIbl CTaTHCTHYECKOH ITPOBEPKH THITOTES.
['HrIioTesa 0 paBeHCTBE IeHEPAJIbHBIX CPEIHHX.

Hroro 3a 1 cemecrp:

4,5

HToro:

4,5
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4. Cooepacarue nadbopamopHsix pad om

IIpaxkmuueckasa paboma Nel. Mampuust u onpeoenumei.

HE.E’II’: . HpHDﬁpECTH HAaBbIK BBITIOIIHCHITA DHEPEH_[Hﬁ HaJd MAdTPHIIaMH H BBEITHCIJICHIA OIIPC-

JeJIUTelIeH.
OcrHoebl HIEﬂpHH.‘

[TpsmmoyTombHasg TabmiIfa, cofeprKamiasl m — CTPOK M 1 CTONOIIOB Ha3bIBACTC mampuijeii 1

00O03HaUaeTcHd
4 A

ay ay, Ay, ay ), : da,,

ayy oy 0 dy ayy Ayt dy
A= "l A = "

Hml Hml T Hmn I'-«x"‘:frﬂl Hml T Hmn_,;"

HIIH KOPOTKO MaTpHITy 0003Ha4YaroTA4 = || a;j
Cnootceriie mampiiy
IIyCTh HaHBI IBE MAaTPHIBLA HB OIMHAKOBOH pasMepPHOCTH. X CyMMOH Ha3bIBACTCS MaT-
pujaC = 4 + B TOH e pa3sMEPHOCTH, 3JIeMEHTE KOTOPOH PaBHBI CYMMaM COOTBETCTBYIOIIHX

=12, .. om;j=172,.., n.

AIIeMeHTOB MAaTpHIl 4 H B, T.e. eciiu A = ||aii||, B = ||bij|, ToA4 + B = C = ||cij||.
L1 -2 2 1 -3
[IpuMep: A = , = , TOT'Ja
4 1 3 1 -2 4
1+2 —-2+1 5-3 3 -1 2
A+B=C= — :
4+1 1-2 3+4 S5 -1 7

OTMETHM:. HTO CKIIAJbBIBATE MOKHO TOJIIBKO MATPHIIBEI C OAMHAKOBBIM HYHCIIOM CTPOK H C
OJIHHAKOBBIM Y CIIOM CTOIIOI[OB.

PasHocTeioB - A MaTpHil B H A (OQHHAKOBBIX CTPOSHHII) Ha3bIBaeTCsA Takas MaTpHIa X,

4TO
A+X=B.
A 2 1 4 R 3 5 7
H — : — T
aITpHMED, 23 1 4 orja
3 5 7 2 1 4 1 4 3
X=B—A= — = :
2 -1 4) (-2 3 1) (4 -4 3

Vmnooicenuie mampiny

a) YMHOKEHHE MaTPHIbI Ha YHCcI0. UTOOBI YMHOXKHTH MAaTPHITY Ha YHCJIO 0., HaJ0 YMHO-
’KHTh Ha 5TO YHCJIO KaXKIBIH AIIEMEHT MaTPHI[BL:
a| aj|| = cay |

2 -1 2 -1 6 -3
[Ipumep. A= , a=3,aA=3 =
3 5 3 5 9 15

0) YMHOXKEHHE ABYX MaTPHII.
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OneMeHT MaTpHIBIC = B - 4, pacIlonoKeHHBIH B i-0i cTpoKe U j —oM cTolo1e (T.e. Cj) pa-

BEH CYMME IIPOH3BEAEHHH JIEMEHTOB [ — Ol CTPOKH MAaTpPHIBI B HAa COOTBETCTBYIOIIHE IIEMEH-
THI j— I'O CTONIOI[A MaTPHIIBLL 4.

in-nj

n
k=1

CHEI[}"ET OTMETHTB, HTO YMHOKCHHE MATPHI[ HE o011azlaeT CBOHCTBOM KOMMYTATHBHOCTH,

T.e. AB + BA.
| 1 2 . ~2 1
Il 1.A = 1§ — *
PEMEP 1 3 35
HUnMeeMm
. I 2Y-2 1) (1-(2+23 1-1+2:5 ) (4 11
-1 303 5) (-1.(-2)+3-3 1-(-D+3-5) |-11 14
. -2 1y 1 2} (-2-1-11 2-(-2+1-3) (-3 -1
3 5)-1 3) |31+5.(=1) 3.2+5.3 ) -2 21

Beirom: AB £ BA

Buiuricnenue onpedenumeneii

Ecim B MaTpHIlg YHCIIO CTPOK PaBHSAETCS YHCITY CTONIOIOB, T.€. m = n, TO MaTPHIa Ha3bIBa-
ETCS K8AOPAMHOIL:

I"\lﬂﬂl a 2 tt ﬂ”” /I

OrnpeaennTenb, COCTABIIEHHBIH H3 BIIEMEHTOB KBaJpaTHOH MaTpHIIEI (0e3 IIepecTaHOBOK)
Ha3BIBACTCS OIPeJeIHTeIeM MaTPHITEL A.

a, 4, - 4,
a, d, - d4a,
A(A) = |
ﬂul HHE U nn

YuHcimo a1 a» - a»1 a2 Ha3bIBaeTcCd OITpEACIOITCIIEM BTOPOI'O IIOPAAKA H o003HauYaeTcs

ayy dy,

CHMBOIIOM A = =d; dyy —d U, -

- -5

OHPE,I[EHHTEHEM TPETBET O ITOPAAKA HA3bIBACTCA TIHCIIO.

ﬂ” HIE HIE

A= HEI HEE HEE = HI IHEEHH +H’EIH32HI3 +HIEH13H3I B HE IHEEHIE B ﬂ'l I"‘:I ays — lTIEI":J""IEHH

32723

CxeMaTHYeCKH BBIUHCIIEHHE OITPEACIIHTCIL TPCTBEI'O ITOPAAKA BBIITIIIHT CIICHYROIIIM 00-
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a, da, da;
Uy Uy Ay =
i) ds; Ay

OrnpeaeniTenb TPEThEro MOpsAKa TakKkKe paBeH CyMMe ITPOH3BEJSHHH 3JIEMEHTOB HEKO-
TOPOH CTPOKH (cT0JI011a) Ha anreOpaHyecKHe JOIMOITHEHHS STHX SJIEMEHTOB, T.€.

A=aj A, +a,A,+aAx;: A=a, A, +a,A, +asA;
A=ay A, +a,A,+ayAy,  A=a,A,+ayA), +ayA;,

A=ay; A +asAs, +agsAyy A=a A+ apAy+asAg

Harnprmvep, pasinoKeHHe OIpeJeHTeN 0 37IeMeHTaM IIEPBOI CTPOKH:
y) Uy,

2

a d a
1 1+ 2 23 1y 142 1y 143 P

=a,,(Ay,a3; —a3,0,3) —a (a0, —aya,;) +a(aay, —asd,,) =

= A AyyA33 T A 505, Ayy T A 3050y — A A3505; — 505053 — dy3d5A 5,

PasnokeHHeM I10 3lIeMeHTaM CTPOKH HJIII cTONOI1[a MOKHO BBIUHCIHTD OITpEACIIITE]Ib JIHO-
6oro ITOPAOKA. B kaudecTBe ITPHMEPd PACCMOTPHM OITPCACIIHTCIIbD HETBCPTOI'O ITOPAAKA H PA3JIO-
AHM CT0 ITO JJIEMEHTAM HEPEGﬁ CTPOKH.

IIpumep 2.
1 -1 2 3
-1 4 1 -1 4
Lo _141(1)'“3 I 3+ (=D-=D"2 1 3
— s | — 4+ {(— s | — = +
2 3 1 3
0 5 3 0 5
31 0 5
1 1 4 1 1 -1
+2-(=D"2 3 3|+3-(-D"2 3 1|=15+0-3-4-0+15+
315 3 0

+15+0-9-12-0+10)+2(15+8+9-36-3-10)-3(0-2+3+9-0-1) =

—13-6+2-(=17)=3-9=13-6-34—27 =54

JlaHHBIH OIMpeJeTHTElIb MOKHO BBIYHCIHTH HHBIM CIIOCOOOM, IIPHMEHHB 3IIeMeHTapHBIE
IpeoOpa30BaHHS K CTPOKAM OIMpeJeIuTensd. A HMEHHO, YMHOKHM 3JIeMeHTHI IIEPBOH CTPOKH Ha
(-1) 1 cIIOKHM ¢ 3IeMeHTaMH BTOPOH CTPOKH, 3aTeM YMHOJKHM 3IIeMEHTHI IIEPBOH CTPOKH Ha (-
2) H CIIOKHM C COOTBETCTBYIOIIHMH 3JIEMEHTAMH TPeTheH CTPOKH H, HAaKOHEI[, YMHOKHM 3IIe-
MEHTEHI IIEPBOH CTPOKH Ha (-3) H CIIOKHM C COOTBETCTBYIOIIMMH C 3JIeMEHTAMH YeTBEPTOH CTPO-
KH. Torga ITOIyYHM ONpeAelIHTedb 4-T0 ITOpSAKa, B IIEPBOM CTONOIe KOTOPOrO CTOST HYIIH,
KpPOMe TIEPBOH CTPOKH, T.€. ITIOTy4aeM OIIPeIeIHTEellb BH/IA:

1 -1 2 3
2 -3 1
0 2 -3 1
T T T |=a,A, =15 -3 —3[=24-30+36+12-36—60=-54.
NOKYMEHT MOOANMUCAH |
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Koumponsusie 6onpocel u 3a0aHus:

1. Kakme MaTpHIlbl MOKHO CKIIAJBIBATE H IT0 KAKOMY ITPABILITY?

2. Kaknmu cBOHCTBAMH OOJIafaeT OIlEpals CIIOKEHHS MATPHI[? ECTh IH OTIHYHS OT
CBOHCTB CJIOKEHHS YHCEN?

3. Kaxk yMHOXHTE MAaTPHIY Ha YHCIIO?

4. Kaknmu cBoHCTBaMH 00JIaaroT OIepalfisa YMHOKEHHS MaTPHI(Bl Ha Y CI0? ECTE I
OTJIMYHMS OT CBOMCTB YMHOKEHHS Y CEN?

5. UTo HaswsIBaeTCA ONPedelHMTEIEM KBaAPAaTHON MAaTPHIEI?

6. /lantte orpeneneHHe MHHOpPa H alredpandyeckKoro JOIMOIHEHH S 3JIeMEHTa OIPEaeIHTE-
IS

7. Kak BEIYMCIIHTE OIIPEAEIHTEND, pasjlaras ero I10 IIPOH3BOJIbHOH CTPOKE IIH CTOIOIY?
CpopMyTHPYHTE COOTBETCTBYIONIIYIO TEOpPeMY H HAITHIIHTE (POPMYIILI Pa3lI0KeHHS OIpeleiIH-
Tells 1o 1-0i cTpoke (k—my cronoiry).

8. Hantu nponsBeneHHe MaTpui] A U B.
L A=[0 l]j B:[l 2 OJ*

5 1 3 4 5
1 2 0) 1 2 0)
2.A=|0 3 1| B=|{0 3 1
0 1 2 0 1 2)
(-3 2 -1) (4 5 1)
3.A= 5 6 1 |, B=|-3 2 1
-2 1 -7, 8 -3 2

-1 3
2. HaiitTu A-,ecn A= .
2 -4

3. BBEIYHCIIHTE OIIPEIEIHTEND

1 3 7 2 4 35 1 1 1 1 1 1
. A=8 26 s6l 2-A=13 1 -1 3.[x y z|. 4| l1+a 1
3 -4 6 2 0 0 x* oyt 7 1 1 1+4b
1 -1 2 3 =2
4 0 2 0 -1 5 3 -2 | 1 -1 2 |
5. A0 Th A e 27 2 72 13 -2 1
0O 1 0 35 -5 1 1 35 3 ) 1 -2 3
2 4 3 1 0 4 2 -1 9 3 4 5
AOKYMEHT NoanmncAH
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Ipakmuueckaa pavooma Ne2. Memoodst peuteHUA cucmem JIUHEHUHbIX YPAGHEHUI.

Ileny: PaccMOTpPETh pasIHUHBIE METOALI PEMIEHHS H 3aKPENHTh HABBIKH PEIEHUSA
CJIAY.

OcHoébl meopuu.;

CHcTeMamIIMHEeHHBIX }fpﬂBHEHI]ﬁ CNIICPEMCHHBIMIT HMCECT BHI.

a,x, + apx, + -+ +a,x, = b,
A, X, + ApXx, + -+ +a,x, = b,
3 B o B B B o
.,Lﬂml‘xl + Hnil‘xl + ) +a .I” — b

Fin

rae 4; (1=1.2,..m;j=12,..n), bk (k =1.2, ....m ) - 3a1aHHBIE JEeHCTBHTEIIbHbBIE YHC-
a.

Uuema d; 1 =1,2,...,m; j= 1,2, ... n) HaspIBaroTcs KO3() PHITHEHTAMH CHCTEMBI, 4 YHCIIa

b;: (k = 1.2, ....m) - cBOOOIHEIMH YIeHAMH CHCTEMBI JTHMHEHHBIX aJIreOpaHyecKHX YpaBHEHHII

(CTIAY).
MaTpHi[bl
¢ . A 4 L ™
H” le HIH HII HI:’. le:r bl
ayy dy " dy, — Ay, Ay ot dy, by
A= H A = , KOTOPBIC COCTABJICHBI H3
II"\"‘:Ifn'l Hml e "‘::l.-f.'r1u'14‘JI Il"\"‘::".J'nl Hm:’. tre Hnm brrr*"'I

KGB(l)(l)I]I[IIEHTGE IIPH IICPCMCHHBIX H CBOOOIHBIX WIEHOB CHCTCMBI, Hd3BIBAKOT COOTBCTCTBCHHO
MﬂTpHI.[Ef[ CHCTCMbBI H pElCH_II]prHHGﬁ MﬂTpHI.[Eﬁ CHCTCMBI.

PaccMOTpHM CHCTEMY TPEX JIMHEHHBIX YPABHEHHH C TPEMS HEH3BECTHBIMH Aps Ay, Ag:

A X, + X, + X, = b,,

A

Ay X, + Uy Xy + Uy Xy = bz.,

rae 4; - Ko3(hUIMEHTH IIPH HEN3BECTHBIX, b. - cBOGOHBIE WIeHbI (TIPABHIE YACTH) CH-

cTeMBl ypaBHeHHI. OnpefenuTenh TPEThero Mopsgaka 7\, COCTaBIEHHBIH H3 KO3( (QHIFEHTOB
IIPH HEH3BECTHEIX, HA3BIBAETCS onpedetiniesem CLUCHeMbl.

PenmmM cHCTEMY JIMHHEHHBIX YPaBHEHHH METOJ0M OOpaTHOH MaTPHIIHI:
2x, + x, —3x;, =5,

A

X, —2x,+2x, =17,

x, +x,+3x, = 4.

S

Beeném crepyrongie 0003HAUYEHHS:
(2 1 -3\ (v (=5
[IOKYMEHT NOANMUCAH
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2 1 -3

A=[1 -2 2|=-12+2-3-6-4-3=-26.
1 1 3
Tak xKak OITPEACIIMTEIIL MATPHIIBI CHCTCMEBI OTIIYUCH OT HVIIA, TO MﬂTpI]l[aA HMECT GﬁpaT-

-1
HVYIO, 4 PCHICHHE CHCTCMbBI HMCCT BILI. X = A B .
,HJIH HaXOX» ACH A GﬁpﬂTHGﬁ MATPHIIBL A~' BBIUHCIHM ﬂHFEﬁpﬂI[‘IECIﬂIE HJOITOITHCHITA

JJIEMEHTOB MaTpPr I11b1A4 :

A—_22—8 &—1_3—6 A—l_3—4
SR IS | e | N § Tl 2]
1 2 2 -3 2 -3
12~ 7 =-1 A,= =9, Ay == ==/,
I 3 1 3 |
=2 _21_1 A—21—5
SO R N SO O | S VR |

-1
MarpHita A , 0OpaTHas K4, 3alHINEeTCS CIEAYIOIHM 00pa3oM
(-8 —6 —4)
1
Al=——|-1 9 -7
26
MarpHyHOe pelleHHe CHCTEMBI HMEET B
f'/x,\" (-8 -6 —4)\(-5" (—78) (3"
X =|x :—% -1 9 71|17 :_% 130 |=| =5 |,
Y (3 -1 =504, \—2) (2,

oTcroma cenyer, uto X =3, X, =5, X, =2.

[Tpn ycrmoBrm, yto A # 0, TO eITHHCTBEHHOE pPellleHHe CHCTEeMBI BhIPaKkaeTCs gpopmynamil
Kpamepa:

|

ﬂl ‘&’i
X = -, _1‘2: . _1‘3:—*
A A

Penmite o gpopmynaMm Kpamepa ciaeQyroInyro CHCTEMY JTHHEHHBIX YPaBHEHHH

-

X, —2x, +x,=-4

A

3x, +2x, +5x, = 2.
4x, —Tx, = 5x;=-5

1 -2 1
Brauvaie HaitneM ompemennTens cueTeMel A =3 2 5| =-10-40-21 - 8 -30+ +35 =
4 -7 =5

- 74. A #0. CHE,I[DEE],TEJ]LHD: pacCMaTpHBaACMaAaA CHCTEMA HMECT CAHHCTBCHHOC PCIIICHHE. Brruric-

JIMM OIIPENETIHTENMH A | A, A, .
NOKYMEHT MOJNMUCAH
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-4 -2 1 1 -4 1
A=12 2 5/=40+50-14+10-20-140=-74,4,=13 2 5

=-10 - 80 -
-5 -7 -§ 4 -5 -5
| -2 -4
15-8-60+25=-148,A,=13 2 2| =-10-16+ 84 +32-30+ +14=74. Taxum o6pa3oM,
4 —7 -5
pEIeHNe JTaHHOI CHCTEMBI HMeEeT BHI:
A T4 A, —148 A, 74
IIZ—:—:L X, = :—:23 Xy = — ——1.
A 74 A 74 A 74

PaccmorpumM permenne CJIAY metogom 'aycca. Meron ["aycca 3akimrodaceTcsB IIOCIENO-
BaTEIIbHOM HCKIIIOUEHHH HEN3BECTHERIX. J[711 yo0CTRA BRIMMHIIEM PACIIHPEHHYIO MATPHIIYH ITPH-
BeJleM €€ K JUarOHaJIbHOMY BHAY € IIOMOINBIO STIIEMEHTAPHBIX ITPeoOpa3sOBaHHI.

(2 1 -3]-5) (1 1 3|4)
12 2|17 |51 2 217 |—&5—
' ~28,+5,
k\1 1 3 4; L\2 1 -3 —5j
/ \
L1 34 1 1 3] 4 1 1 3| 4)
5, +5, >0 =3 -1} 13 S, &8, > >0 -1 -9-13|——F7=—|0 -1 -9-13].
=25 +8 B2 5233 15, +5;
0 -1 -9]-13) 0 -3 -113 0 0 26|52
A A

BrImmomHM oOpaTHBIN XOJ. 3aIHIleM CHCTEMY,HCXOAS H3 KO3(D(HIHEHTOB ITOCIIeTHEH
MAaTPHIBI, H ITOCIIeJOBATEILHO HaIEeM HEN3BECTHEIE.

FII +x, +3x, =4, ( x, =2,
¢ —x, —9x, =13, ¢ x, =13-9x, =5,
L 26x, =52, X, =4—x,—3x, = 3.

K OHMPOJ/IbHbBIE 601NPOCHI U 3a0aHUA:

Hcrmomp3ys dopmynel Kpamepa o MeToZ 0OpaTHOH MaTpHIBI HANTH PEIleHHS CIIeIYIO-

mux CJIAY:
3x, +2x, +x, =5 x,—2x,+3x,=6 ( 2x,—x,—x,=4
1. 42x, +3x, +x, =1 ;2. 42x, +3x, -4x, =20;3. ¢3x, +4x, —2x, =11,
2x, +x, +3x; =11 3x,-2x,-5x;=06 3x,—2x, +4x; =11

Pennits crieqyromye cHCTEMBI METOAOM ['aycca.
(2x, +4x, +4x, +6x, =18

dx, +2x,+5x,+7x, =24

3x, +2x, +8x, +3x, =13

| 2x, +8x, +7x; +3x, =6

AOKYMEHT NoanmncAH
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Ipakmuueckaa pavoma Ne3. Pyukuuu u npeoeinvt. Memoost npudHCEHHO20 6bIUIC-

JICHUA 3HAYEHUI PYHKUILIL.

Ilens: ChopmupoBaTh HABBEIKH BEIYHCIIEHHS IIPeJeIOB (DYHKI[HII, a TaK:Ke BBIYHCIICHHSI

TIPHOIIKEHHBIX 3HAYEHHH () YHKIIHI.

OcHoébl meopuu.;

IIycTh pyHKIIISA y= f(x) 3aJaHa B HEKOTOPOIl OKPECTHOCTU TOYUKHU a, 3a IC-

KJIFOUEHHEM, MOXKET OBITh, CAMOI TOUKUA.
Yucmno A HazBIBa€TCS nMpeoeiom QYHKUUU £(x) B TOUKE X=d  eCJIH JJII JIO-

OOro TIOJIOKUTEIILHOrO uncia &>0 HaWAETCd TakKoe IIOJIOKUTEILHOE UICIIO
5(g) >0, YTO JUII BCceX X , YJIOBIETBOPFONUX HepaBeHCTBY (< ‘I— ﬂ‘ < O, BBIIIOJIHS-

CTCA HCPAaBCHCTBO |_f(,r)— bl <& . B sToMm CJIYHAC 3alllICBIBAIOT Im f(x)=A.

X—=>d

JlamuM reoMeTpUYecKyio IJUIFOCTPAIlMIO HOHATUS IIpejerna (PyHKIMU B TOY-

KC
(puc. 1.)
y A
h+& | X
|
N I :
I
........................... dd | e
P
P
N
d I : :
' '
: Py
' P
' ‘R
: o
1 # . Lo
D a—fi A X a+h X
Pucynok 1.

JI11d4 BcexX TOUEKX, OTCTOSANUX OT TOUKHM ¢ HE JajbIllle, YeM Ha &, Touku M
rpacuka QyHKIIUHN f(x) JI€KAT BHYTPHU IIOJIOCHI IMHUPHHOI 2&, OTpaHMYEHHOIl IIps-

MBIMUI y=b—¢&, y=b+¢.
PaccMOTpUM HEKOTOPEIE CE0licmEa npeoenos QyHKyuiL.

IIycTh m f(x)=A,Im g(x)=B . C- mocTtosiHHaAs BeJIMULHA ,TOTJa

X—=d x—a

1 * 1 im C=Cs
‘-.I.'—:h:n'

2. Iim(C-f)=C-limfx)=C- A>

T4 I=3a
3. Iim @ - f)=C-lim/fx)=C-A»

NOKYMEHT NOAMUCAH B
SNEKTPOHHOW NOANUCHIO L g(x)=A+B,
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N o=

6. lim =—. eClIU |j 0.
ig(x) fmg(x) B fm 8(x) =

K==

Jlea 3ameyamenbHblx npeoeJia
I lepBEINT 3aMeUaTENbHLIN HIPEIEII UMEET BU/I:

lim 2t 1.

x—=0  x
BTopoli 3ameuaTenbHBIN [IpeAeiI UMEET BU;

| X
lim [l — —) = e,
X —>0 X

I
}gujﬂ(l +x)* =e

PaccMoTpuM npUMEpPHI Ha BEIUNCIICHIE IIPEEI0OB (yHKIIIA.

. 12x° +5x
m .
I1pumep 1.Beraucmure npejgen = Av2 47

PemeHnue

HpH IIOACTAHOBKC IIPCACIIBHOI'O 3HAYUCHIIA dPI'YMCHTA IIOJIYHaCM HCOIIPCOC-

o0
JICHHOCTE BI1[4 ; .

B IIPHMCECPax HD,[[D6H'D1"D THIIA YHHCIIITCIIE 11 3HAMCHATCIIL ACIIT ITOYJICHHO
Ha }{nj raen -CTelicdb MHOI'OYJICHA B BHHMEHHTEHE.PHB,[[EHHM HHCIIITEIIb 11 3HAa-

2
MEHaTelb Ha Ha X . B pe3ybTaTte HoJIydnM:

12+5
]_im 121“1+5.x:]jm ? _ li+%:_3’
= —4xt + ] 44l +
2

5 7
Tak xak, mpu X —%0 (QyHKIIH — 1 = CTPEMSATCS K HYJILO.

. X —4x -3x+18
ITpumep 2.Brruncnurs mpegen lim

3 00 =5x° +3x+9
[Ipu nmopcTaHOBKE IIPEJEIIbHOIO 3HAUYEHNA apryMeHTa II0JIy4aeM HeOoIpe/ie-

JICHHOCTE BILJ4 — , yTOOLI ee PACKPBITE PA3JIOKHNM HHCIIHNTCIIb 11 3HAMCHATCIIL Had
0

MHOKUTEIN
X’ —4x* —3x+18 = (.1:—3)(x3 —x—ﬁ) (I—3X.IZ—3XJC—|— 2): (.1:—3)3(.1:+ 2)
X —=5x°+3x+9= (.1:—3sz —2.1:—3): (.1:—31.1:—3Xx+1): (.1:—3)1(.1:+1)
X' —4x? =3x+18 (x—3)(x+2)
" NIOKYMEHT MOANVCAH Yl~r1)

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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3 2
]imx3 4.3:1 3x+18 hm.x+2 S
> 0 —5x243x+9 P x+l 4

TIpumep 3.BLIUNCIUTE Opeaen lim Y2 13— Vx+1
x—=3 3 Il . 9

HpI’I IIOJACTAHOBKC IIPCACIIBHOI'O 3HAYUCHIIA dAPI'YMCHTA IIOJIYHAaCM HC-

0
OIIPCACIICHHOCTD BH,[[E].E \ YTOOEI €€ PACKPBITE YMHOXKIHIM HIHICJ/INTCIIE 1 3HAaMCHA-

TCIIb Hd BBIPAMKCHHMC, COIIPAXKCHHOC HICIIMNTCIIFO,d4 BBIPAXKCHIHIC, CTOMAIICC B 3HAMC-
HATCJIC PA3JIONKIM Ha MHOKITTCIII.

]jmﬁ/.x:+l3—2m . (J.x:+1 2\/x+11\/x+13+2\/7)
=3 Yxi -9 “*’3 \/(.1: 3Xx+3)(\/x+13+2\/7) -

. —3x+9 —3(x-3) _
=5 V- 3Vx+ 3(War 13+ 2dxr 1) 700 H’*( ~3)(x+ 35 (Wx+13+2dx+1)
= lim —3x—3) =0-

T (x+3); (Jer 13+2Jx+1)

sin 3x

m ——
Ilpumep 4.Berauciure npegen  ©o A

. 0
Hmeem HCOIIPCACIICHHOCTE BI1a H , PACKpPOCM €C C IIOMOIIBHKO IICPBOI'O 34d-

MCHATCJIIEHOI'O IIPCACIIA.

. sin3x . 3sm3x 3. sm3x 3
lim = lim = = lim ==,
x—=0 4x x=0 4-3x 4 x>0 3x 4

2xsIin x

IIpumep 5. Beruncnuts mpegen im
=01 —cosx

Bocnone3zyeMcs TPUTOHOMETPpIUECKUIMU (hopMy JTaMI:
) -’f . . X X

2sin =1—cosx; sin x =28 —COS—, B pe3yJLTaTe IOIYYUM
2 2 2
. X X X
5 sin v 0 2x-281Nn —COS — 2X-COS —
lim = :[—]:lim 2 2 _\|im 2 _
r—0 1 — - r—=0) . X x—=0 . X
I—cosx 0 2sin” = sin —
2
. X
2 11n;1 COS 5
x—=0)
J— J— — 4
X
1 SN — -1
= lim—2
7 0 X
NOKYMEHT NoanncAH
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2x-1
. 3x-1
lim .
1Ipumep 6.BrrunciuTe mpejen Hw[h N 4]

HG,I[CT&HDBHEL IIPCACIIbBHOI'O 3HAYCHIIA IIPHUBOJNT K HEGHpEﬂEHéHHDCTH BI1/1d

)_—[HH ee PACKPEITIIA BOCIIOJIB3YCMCA BTOPBIM 3dMCHATCIIBHBIM IIPCICIIOM.

4 1 \,IZJ: ‘ | l 2x
31 2 -1 1—— 31 -1 !linm 1_3_
Hm[; 4) = im| — 'ﬁm[; 4] - e
X—0 X _|_ X—»00| 00 X _|_ LXK
l-|—3— hm l_|_i
. [ I ]3 E
Im| |14+ —— 2
X—00 —3I e 3 _E l
= = —¢ 3 = —,
) R 10
3x
p \1? 3 83 83
|
li I+ —
woul | 3x
\ 4 )
\ J

Konumpononste éonpocet u 3a0anua:

1. OnpeaeneHue npeaena QyHKIIHH.

2. OCHOBHBIE CBOMCTBA ITPEEIIOB () YHKIIHI.
3. MeToab1 BEIYH CIIEHHS ITPEeelIOB (DYHKITHIA.
4. IlepBBIN 3aMeYaTellbHbI ITPEIEIL.

5. Bropon 3ameyarelsHBIH IIPEIE.

6. BEIUHCIHTE Ipeiensl () YHKIIHII:

2 g
. X" +5 . x" =49
x—>4 3.,1': — 4 =7 xy—7
' 2X2+J:_l . 31||'X_6+2
3. Im—; . 4, lm 3
_r_;._; 2x"+3x-3 -2 X" +38
. 5.,1:34—4.,1?—8 _ 2I2_2.I-|—4
5. im —; —. 6. lim _
x—=o 8y +6x" +1 -1%4,!5_‘1_,,"‘1_3
CoAXT+H1+ \/; . sInSx
T * llm . 8* llm .— .
. l—cosx .. tex —sInX
9.1im - , 10.1im & ; :
x—3) X~ x—3() X-
NOKYMEHT MNOAMNUCAH s
SNEKTPOHHOM NOANUCHIO | (1_|_ 2 )—
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Ipakmuueckaa paboma Ned. [Ipouszeoonaa u ougpgheperyuan pyHxuuu 00Holil nepe-

MEHHOLL.

Ilens: ChopMHPOBATH HABBIKH BEIYHCIIEHHS IIPOH3BOIHBIX CIIOKHOH () YHKIIHH.

OcHoébl meopuu.;

Onpedenenile NPou3600H Oll
IIpouseoonoit  gyuxkyuu y =1 (X) Ha3pBaeTcsa IIpelie]l OTHOIIEHHST IIPHpPaIeHHS

(YHKIIHH K COOTBETCTBYIOIIEMY ITPHPAINEHHIO apryMeHTa, KOrja ITpHpallleHHe apryMeHTa
CTPEMUTECS K HYIIIO:

f (.1:') — hm E lim f(x"‘ﬂiz J(x)
Ax—0 Ax—0 *
Eciu 5ToT Npeen KOHEeYHBHT, TO IIPON3BOLHAS CYIECTBYeT H GYVHKIMS f(X) Ha3bIBacT-

ca muddepeHnimpyeMol B TOdkKe X. [Ipom3BogHas oOo3HayaeTcay'(X) HIH d_} [Iporecc
dx

HaxXO0KJIeHH I ITPOH3BOHOH Ha3bIBacTC TH(PpPepeHIHPOBAHHEM (D YHKITHH.
IIpaeuna ougpepenyupoeanun gyuxiitii
[TyctbC'e R— mocTosHHASL ¢ = 1 (x), v = v(X) — (PYHKIHH, HMEIOIIHE ITPOH3BOIHEIE.
1. C'=0. 2.(Cu)' =C -u'.

3. (uxtv) =u"=x v 4. (u-v) =u’"-v+u-v' .
f

(H ) u'v—uy'
5" v ,l:'
V-

IIpaeuno ougpepenyupocaniia cnoxcuoil yrxiiL
Ecmm ( YHKITHS y = flu) nuddepeHIpyeMa IIox, a QYHKUHSIU = @
(x)anddepeHEpyeMaIio x, To IIPOH3BOAHASI CIIOKHOH PYHKIIMHY = f(( (X)) onpenensaercs Qop-
Mynon y' =f " (u) - u' (x).
Tabmuya npor3e00H bIxX CLONCHBIX PYHKYLUI
1. (™)' =n-u""u'.
f

o, (Wit ) =51~ 16. (™) :(Ll‘j —_u

2Ju U2
f r
2. (a”):a“-lna-u'. 2a. (e”):e”*u'.
f !
u' U
3. (log, ) . 3a.(Inu) =r.
4. (sinu) =cosuu'. 5. (cos u) =—sinu-u’.
' ' '
6. (toy) =4 . 7*([‘15{):—_”
te ) cos® u - sinu
' ' ' '
. U
8. (arcsinu) =—H4— o. (arccos u) =— |
1—u? VI-u?
f r r
10. (arctgu) =4 11. (arcctgu) =—-4—
[IOKYMEHT MOAMVCAH 1+u?
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IIpouszeodnvie emopozo nopsaoxa

lIpouzeoonoii emopozo nopadka (emopoii npouzeooHoil) 0T PYHKIHH Y — f (I)
Ha3BIBAETCS IPOH3BOIHAS OT €€ IPOH3BOIHOM, T. €.

" r f
ST 0=(f(x).
2
" d y
BTopyro IIpOH3BOAHYIO TAKKE 0003HAYAOT Y (X) wm :
dx
ITPOM3BOJHON BTOPOTIO IOPSAKA HA3BIBACTCS MpOU3600HOIL mpemvezo nopadka U T. . IIpons-
n
BOJHYIO 71- 6 (n) ay
VIO n-To IopsaKa 0003HaYaroT y* ~ (x) HIH d_”
X
[TokaskeM Ha ITpHMepax, Kak clleyeT ITOJIb30BaThCS IIPHBEACHHBIMH BBIIIE (Op-

. IIponseogHas or

MYTTAMH.
IIpumepl. Haiiti mpomseomyo; y=cos” (X°).

' =2cos(x?)- (cos(x?)) = 2cos(x? )- (- sin(x2)) - (x?) =—2x-sin(2x? ).
IIpumep 2. HaiiTi MpoH3BOAHYIO: Y = arcsin \/; .
, |
. Wx) o 1

’ :\/1_(\/;)1 _E_Z\/x—xz*

IIpumep 3. HaiiTi MpOH3BOAHYIO: Y = ln(arctgwr‘ X — 1).

PenieHue.
r

, (arv;:tg«.;‘}-i—l)r 1 ( x—l) 1 1

a arctg+/x — 1 _arctg\fx—lllJr( x_l)'_arctg—\/x—llz\/xﬁ_xz’

X X
IIpumep 4. HaliTh TpoH3BOAHYIO (DYHKIIHH )V = Intg———
2 smx
= 1 I 1 simx—xcosx _ 1 _ SINX—XCOSX _ SINX—SINX+ XCOSX _
' X » X 2 sin” x . X X sin” x sin” x
g — COS™ — 281N —COS —
2 2 2 2
_ XCOSX
sin® x
2x°
IIpumep S. HaliTh 1TpoH3BOAHYIO (DYHKITHH V = ﬂf"i?fgl T .
- X
, | 8x (1—x%) —(=8x)2x*  (1—x%)*(8x’-8x'""+16x'"") 8x° +8x"
y = ) ~ — 3 3 — 5
: ( 4x° 1 (1-x°) 1+ x*)* 11— x%) (1+x°)
1+ n
(1 =x")?
NOKYMEHT NOAMMCAH
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Konumpononste éonpocet u 3a0anua:

1. JlafiTe onpeleneHHe IIPOH3BOJHON (PYHKIHMH B TOUKE.

2. ChopMyIHpyHTE OCHOBHBIE ITpaBHIIa U PpepeHITHPOBaHHA.
3. 3armanHTe TabIHIy IPOH3BOIHBIX.

4. Kak orpeziensercs IIpoH3BOAHAas BTOPOro, N-I'o IopsaKa?

5. HaiiTH mpoH3BOTHYIO (D YHKIIHH.

1. y:‘{/(3+43\/ﬂ)3.

2. — .
Y
\/l+ X~
|
3. y =arctg——.
1+ x°
2

Vio-2x*)
5. y = Inlntgx

.
arcsin—

0. y =€ *

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Ilpakmuueckaa paboma Ne5. Memoost ucciied06anua U nOCMPOEHUA 2paAPUKOoE6

PYHKUUIL.

Ilens: DopMHpOBaHHE HABBIKOB IMPHMeHEHHSI JH(Q(PepeHIHalIbHOIO HCYHCIEHHS K I10-

CTPOEHHIO I'Pa(pHKOB () YHKIIHIA.

OcHOé6bL meopui.

PaccMmorprM (YHKIMIO y = f(x), HENPEPBIBHYIO B TOuKe X;. Touka X, Ha3bIBAacTCS

MOYKOIl MAKCUMYMA (MUHUMYMaA) QYHKYu y = f(x), €CIH CYIIECTBYET Takas OKPECTHOCTD

TOYKH Xy, UYTO I BceX X7 XygH3 OTOH OKPECTHOCTH BEHINIONHSIETCS HEPaBEHCTBO

f(x) < f(x{]) ( f(x)> f(x,)). BHaueHne HyHKIMHU B TOUKe MAaKCHMyMa Ha3bIBAeTCSI MAKCH-
MYMOM (YHKITHH: Yy — f(xn‘ﬂ:{ ).3HaueHIe QYHKIMH B TOUKE MIHIMYyMa Ha3BIBACTCS MH-

HHMYMOM QYHKIMH: Y i = f(xmin ) .

Toukn MakCHMyMa H MHHHMYyMa (DYHKI[HH Ha3BIBAIOTCS MOYKAMIU SKCIMpemMymda (VHK-
tyras. 3HAUYEHN S (DYHKITHH B TOYKAX SKCTPEMyMa Ha3bIBAOTCS SKCHIPeMYyMAMiL (DVHKLLILL.

Ecnn pyHKIMS y = f(x) HMeeT B TOUKe X SKCTPEMYM, TO fr(x{)) =0 wm fr(xn)

HE CYIIECTBYET — Heobxooumoe ycrnoaue sxcmpemyma. OTCIOJIa CIEAYET, YTO TOUKH SKCTPEMyMa
(QYHKIHH clIelyeT HCKaTh TOIBKO CPelH TeX TOYeK, B KOTOPBIX IMPOM3BOAHAS (DYHKI[HMH paBHa
HYJIFO HIIH HE CYIIECTBYET, TaKHe TOYKH HAa3bIBAKOTCS KpumitdecKuMiL WIH CHIALLOHAPH bIMLL TOY-

KaMH (PYHKITHH.
Ecin ¢pyHKUMA y = f(x) HEIpepelBHA B HEKOTOPOH OKPECTHOCTH KPHTHYECKOH TOUKH

Xo ¥ gpuddepeHIppyeMa B 3TOH OKPECTHOCTH (32 HCKITFOYEHHEM MOXKET OBITh, CAMOH TOYKH X))
H €CTIM IIPH Iiepexofie X yepes TOUKy X (cleBa Halpagso):
| ;
1) f (X) MeHseT 3HAK ¢ «+» Ha «—», TO TOYKa X()€CTh TOUKA MaKCHMyMa (hYHKITHH,
f
2) f (X) Menser 3HAK ¢ «—» Ha «+», TO TOUKa X eCTh TOUKAa MHHHMYMa () YHKI[HH,

f
3) f (X) me menser 3HAaK, TO B TOUKE X (PYHKIIHA HE HMEET SKCTPEMYyMA.
Ecan B KpHTHYECKOil Touke X QYHKIHSI y = f(x) DBaXAl AH(GEpeHIHpYeMa, TO

OIPENEMTb XapaKTep SKCTpeMyMa (eciH B TOUKe Xy (PyHKIMH HMeEeT 3KCTPEMyM) MOKHO ITO
3HAKY BTOPOH IIPOH3BOIHOM:

1) eCIIH f"(x{]) <0, 10 X — TOUKa MaKCHMyMa (PYHKIIHH,

2) eCIIH f"(x{]) > () , TO X() — TOUKa MHHHMYyMa () YHKIIHH.

['paduk PyHrkimm y = f(X) Ha3zpBaeTCA BBROIYKIBIM BBEpPX Ha HHTepBaje (a;, b) ecmn B
IIpeJleNiax 3TOro HHTepBajia rpadHK (G YHKIHH Y = {(X) IeKHT HIKe TF000H CBOeH KacaTeIbHOI.

['padpuk pyHrimH y = £(X) HazpIBaeTCS BRITYKILIM BHH3 Ha HHTepBale (a; b) ecitu B mpe-
JlellaxX 3TOro HHTepBana rpaHK QyHKIHH v = [(X) JTeKUT BhlIle TF0O00H CBOeH KacaTelIbHOM.

T-‘-*ﬁaﬁﬁéﬁ;ﬁd}ﬁjﬁggf M) f(Xo)) HasBIBaeTC S TOUKOH nepe2uba rpadHka,
SNEKTPOHHOW NOANUCHLIO aITpaBIICHHE BBITTYKIIOCTH.
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6 " - 0
Bnageneu; LLleBayxoea TatbAHa ANekcaHapoBHa 1asd (1)}’1‘11{7-[111[ fpﬂBHﬂ HYJIIO f (-x{]) — (HE'
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Ecmu BTOpas Mpom3BoOAHAA £ "(x) ABaXIBl AU} epeHIHpYeMOiT () YHKITHH TIPH TTEPEXO/IE

yepe3 TOUKY X, MeHSET CBOH 3HaK, TO TOYKa X, eCTh TOYKa Ilepernda eé rpaduka (JocTaTouyHOE
YCJIOBHE Ieperuoda).

Anzopumm tccnedoeaniss PyHKLILL HA 6bINYKIOCHTb
11 MouKLL nepeziba

1. Haxoarm BTOPYIO IIPOM3BOAHYIO PYHKIMH f"(x).

2. HaxomuM TOYKH, B KOTOPHEIX BTOPAsA IIPOH3BOHAS PpaBHA HYIIXO HIIH HE CYIIECTBYET.

3. MccneqyeM 3HAK BTOPOH IIPOH3BOIHOMN CIIEBA M CIIPpaBa OT HAHJIEHHBIX TOUYEK H JIeIIacM
BBIBOJI 00 HHTepBalaxX BHEIMIYKIOCTH H HAJIHYHH TOYeK Ieperuda. EciiH Bropas mpou3BogHasa Oy-
JIET MEHSITHh CBOM 3HAK C IIFOCAa Ha MHHYC HIIH ¢ MHHYCa Ha IIFOC B HCCIIEAYEMOM TOUYKE, TO 3Ta
TOUKa H OyJeT TOUKOH Iepernta rpadguka GyHKIMH. EcIi BTopasd MpOoH3BOHAS 3HAKAa He MeH-
eT, TO (DYHKIIHSI He HMeeT TOYeK Ileperuoa.

Acumnmomeut epagura yrriie
[Tpsvas LHa3bIBaeTCsI aCHMIITOTOH KPpHBOH y = flx), eclIH pacCTOSIHHE OT TOUKH M(x; v)

KPHBOH IO 3TOH IPsAMOH LCTpeMHTCS K HYIIXO ITPH HEOTPAaHHYEHHOM YAAJIEHHH 3TOH TOYKH I10
KPHBOH OT Hayajia KOOpAHHAT. [IpsaMas x = asBIISIETCS @epmukanb HOti ACHMIITOTOH KPHBOH y =
f(x), ecim BBITOIHSETCS XOTS OBl OJTHO M3 VCIIOBHH:
lim f(x)=+oo (wwm — o)
x—a—0
lim f(x)=+oo (um — o)
x—a+)
[IpsiMast y = kx + b HaKIIOHHAS aCHMIITOTa KpHBOH y=f{x) IpH X —>+00 (TipH X —> —90),
€CIIH BBITIOIHSFOTCS VCIIOBH:

lim M:k u lim [f(x)—k-x|=b

x—+m A X+

im )k tim [£(x)—k-x]=b|

x—-—on X X—y—a0
YacTHEIN ciyyaidl HAKJIOHHOH ACHMIITOTEI IIPH k=0wu bz _ 20PU3OHMAILH A5
aCHMIITOTA y = b.

3x% —x+2
x—2
HaiigemoOmnacTe onpejeneHHs () YHKIIHH D(y) - (— o0 | 2)LJ (2 s T OO).

IIpumep 1. Haliti acuMIITOTHI rpadpuKa QYHKIHH v —

.1:{] :2EGTL TOYKAa Pa3pblBd I‘pﬂ(bI]I{EI (I)}"I-IIG_[I]II:. HCPpe3 HCC MOKCT IIPOXOIJHTDL BCP-
THEKAIIbHAA aCHMIITOTA.

2
. . 3x“—x+2 12
Haiimzem hIm f (_’r) = Iim = | — | = —00 ,CIeqOBAaTEIILHO, IIpsSAMas
x—>xp—0 x—2-0 x—2 -0

Xy = 2 spusercs BEPTHKAIIPHOH aCHMIITOTOH.
HarizeM HaKIIOHHYIO aCHMIITOTY.Y = kx + b

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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. X . 3Ix* —x+2 | o a3 JIeIIM YCJINTENID
k= tim 2 im o g > =
=t X A—>+m ( X — 2) X o0 11 3HaMeHaTellb Ha X~
[ x——om | (x——o]
1 2
3——+—
= lim X zx =3;
X—0 1_ =
[ x—— |
X
. . 3x°—x+2 o 3x —x+2-3x"+6x
b= lim | f(x)—k-x|= lim —3x |= lim —
X—+m x—m X — 2 x—+mo X — 2
[ x——0o | [ x——0o | [ x——co |
2
S5x+2 >+~
lim — lim X5,
x—+om X — 2 X—>+w 1— g
(_I—}—Eﬂ) (I—}—r:ﬂ) X

Hanwmn, utok = 3 U b = 5, CIeOBaTelIbHO, YPAaBHEHHE HAKIIOHHOH aCHMIITOTHI HMEET
BHAY =3 Xx + 5.

Koumponsusie 6onpocel u 3a0anus:

1. Haittu oGnmacTh ornpejielieHHS (DYHKIHH.

2. UccnempoBarh (QYHKIIHIO HA YETHOCTh H HEUETHOCTD, IIEPHOIHYHOCTD.

3. UccnepoBars QyHKIHIO HAa HEIIPEPRIBHOCTh H BEPTHKAIbHBIE ACHMIITOTEI.

4. HccnemoBarh MOBeleHHE (DYHKIHH Ha OSCKOHEUHOCTH, HAHTH TOPH30HTAIbHBIE H
HAKJIOHHEIE ACHMITTOTHI.

5. HaliTi sKCcTpeMyMBI H HHTEPBAJIbl MOHOTOHHOCTH (DYHKIIHH.

6. HaiiT HHTepBaIbl BEOTYKIOCTH (DYHKIIMH H TOYKH Ieperuoa.

7. HaliT TOYKH ITepecedeHH s () YHKI[HH ¢ OCSMH KOOPIHHAT.

8. ITocTponth rpadHK (yHKIHH.
9. OnpepeneHHe SKcTpeMyMa. () YHKI[HH.

HanTh akcTpemymbl GYHKLMA:

I 3 1 ,

I 3
l.y=—x"——x"—-2x. 2. y=—Xx"+—x"—6x.
3 2 3 2
HaiiTH HHTepBaIbl BEITYKIOCTH, BOTHYTOCTH H TOUKH Ieperuda rpaduka (QpyHKIHH:
4
| X 3 2
l.y:——Z.rz. 2.y=Xx —5x"+3x-5
12
HaiiTH acHMITTOTHI Tpah)HKOB CIIEAVIOIIX () YHKIIHI:
[OKYMEHT MNOAMNWUCAH 2 -
ANEKTPOHHOW NOAMUCHIO 2.y = Sx” +2x—1 :
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 1— x
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Ipaxkmuueckasa paboma Ne6. Bepoamuocnitoble MO0 el NPoUeccoé ynpaeJileHu.

HE.E’II’:.' 3E]H[JEI'IHTI:: HaBbIKWU NPUMEHEHWNA BEPOATHOCTbIX MD,EI,EIIEH B nNpoueccax ynpasne-

HWA.

OcHoé6bl meopuu.;

Knaccuueckoe onpedeneriie geposmuocniil.
Bepoamnocms cobvimua A onpeaensgercs popMyIon
m
P(A)=—
n

TJE m — YHCIIO 3JIEMEHTAPHBIX COOBITHH, OJIar OIIPHSATCTRYIOIIHX ITOSBIIEHHIO COOBITHA A, n
— YICJIO BCEX BIIEMEHTAPHBIX COOBITHIL, BXOMMIIMX B ().

310 OIIPEACIICHIIC HAa3bIBACTCA KiIdcciiYec KM G@Ea&’IEHHE.M GEPOATIIHOCHILL.

I3 onpeneneHns BEPOATHOCTH BBITEKAIOT CIIEAVIOIIHE €€ CBOHCTBA:

1. Beposmuocms docmoeeprozo cobvimiuis paeua eouniile.

JIEHCTBUTEILHO, €CIIH COOBITHE JTOCTOBEPHO, TO BCE BIIEMEHTAPHBIE COOBITHS OIIaroIpHu-
STCTBYIOT €My. B 3TOM ciryyae m=n H, CIELOBATEILHO,

pyy="="
Fl 1
2. BEPGHHIHGCHH: HeGOSMOMNCHOZ20 Cﬂﬁblﬂﬂiﬂ PAdeHd HYVA0.
I[EﬁCTEHTEJ]I:-HG: eclIH COOBITHE HEBO3MOXHO, TO HIT OJHO 3JIICMCHTAPHOC cOOBITHE He

OImaronpHATCTBYET eMy. B aToM cirydae m=0 H, ClIeZOBaTEIbHO,

pony="-9_
Fl I
3. Beposmuocnu cayuaiinoz2o cobvimiis eciib HON0NCUNeTbHOE YIICI0, 3AKTI0YCHH 0e
MeJHCOY HYNeM U eouHell.

JIeNCTBHTENBHO, CIIYYAaHHOMY COOBITHIO OIaroIpHATCTBYET JIHIIB YacTh M3 OOIIETO YHC-

. m
ITa BIeMeHTapHBIX cOORITHIT. B sToM coyuae () < 11 < m, a 3HauWT, () « — < ]| H, clIeloBa-

n
TEIIBHO, 0< P(A) <]
HUTak, BEPOSITHOCTH JIFO00r0 COOBITHS YIOBIETBOPSIET HEPABEHCTBAM
0<P(A) <]

Ecmu npoctpaHcTBO €2 cofiepKHT OeCKOHEYHOEe MHOJKECTBO 3JIEMEHTAPHBIX COOBITHH, TO
HCITOJIb3YETCA I'€OMETPHYECKOE OIIpPEeJeNIEHHE BEPOSTHOCTH, KOIZa BEPOSTHOCTH IIOITA[aHH S
TOUKH B IMFOOYIO 001acTh ITPOITOPIIHOHAIbHA Mepe 3TOH 4YacTH (IHHE, IUIOMaaH, 00beMy) H He
3aBHCHT OT €€ PacITOJIOKEHH S H () OPMBEI.

mesg

P(A)=—— rnue mes — Mepa UIHHEL, TUIOIa i, 00beMa, ¢ —4acTh 00macTH G.
mes

IIpumep 1. bEpocaercsa urpaabHeIH KyOHK. IIpOCTpaHCTBO AleMeHTAPHBIX COOBITHIL, OT-
Beyaroniee JaHHOMY SKCIIEPHMEHTY, HMeeT CIIe YOIl BHT . (2 = {m,,mz, oo a}ﬁ}.

Hs 'ﬂﬁa@ﬁ?ﬁ;’ﬁaﬂ‘ﬁﬁéﬂ‘ﬁw T TToTT eI YeTHOrO urHclia O4KoB. CoOwITHe A eCcTh ITOI-

SNEKTPOHHOW NOAMUCHIO
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OBITHSMH, O/1azonpusmcmeyoujiimi TTOSBISHHIO COOBITHI A. J[Ba WIH HeCKOIBKO COOBITHIT B
JIIAHHOM OITBITE HA3BIBAIOTCS pPAGH 0BO3MONCHBIMLL, ECITH T10 YCIIOBHSAM CHMMETPHH OITHITA HET OC-
HOBAHHH CUMTATh KaKoe-IHO0 COORITHE O0lee BOSMOKHEIM, YeM IIH000€E JIPYIOE.

IIpumep 2. B norepee paseirpeiactcsa 1000 OmneroB. Cpemit HHMX 2 BRIMTPHIIIA 110 S0
pvo., 5 — 20 pyo., 10-10 py6., 25-5 pyd. Hekro kv oamH Owmwier. HanTH BEpPOSTHOCTH
BEIMTPBIIIA He MeHee 20 pyOen.

PerlieHue.

[To yenmoBmro: 1000 = 250+520+1010+2554+9 38 mp cutrppm.

IIycte A- HcKkoMoOe coObITHE. Bemrpeimn He MeHee 20 pyOineH — 53TO BBIMIPHIII B 20
pyOiIeH, KOTOPEIH BCTpeYaeTCsa mi=2> pa3 M BEIMTPEOIL B 50 pyOneH, KOTOPEIH BCTPEUAETCI mo=2
m 5+2
n 1000

IIpaumep 3. M3 90 caoyyariHO OTOOpaHHBIX OJHHAKOBBIX JeTaleH BBISBIEHO 3
OpakoBaHHBEIX. OTHOCHTEJIbHAS YacTOTa OpaKOBAHHEIX JeTalIeH paBHa
3 1
90 30

[Ipn yBelHMYeHHH YHCIIa HCIBITAHHH (OIBITOB) HaOMOJAeTcsd  YCTOHYHBOCTH
OTHOCHTEIIBHON YaCTOTHI, T.€. CYIIECTBYET HEKOTOpPASA IMOCTOSHHAS BEIIHMYMHA, OKOJIO KOTOPOH
TPYIIMHPYETCS OTHOCHUTEIbHAS 4YacToTa M K KOTOPOH OHa BCe OOIBIIE IPHOIMKAECTCS C
VBEIIMUYEHHEM 4YHCIIAa HCIBITAHHIL. Ta IIOCTOSHHAS BElINYHHA HAa3BIBACTCH GeposiHOCHIbIO
cayuaiinozo cobvimiu U 00o3HaYaeTcIP(A). PaccMOTpeHHOE TIOHSATHE BEPOSATHOCTH CIIYYaHHOTO
COOBITHS SBJISIETCA CTATHCTHYECKHUM OITPEICTIEHHEM BEPOSTHOCTH.

paza. Torga m=m; + m2.n=1000 - o0I1ee KOMHYECTBO BCEX OWIETOR. P(A) = = 0,007.

W(A)=

IIycth coOpIiTHA A 1 B — HECOBMECTHEIE, IIPHYEM BEPOSTHOCTH 3THX COOBITHH JIAHEL
Kak HalTH BEPOSTHOCTL TOrO, YTO HACTYIMT IHOO COOBITHE A, b0 coOBITHE B, T.€. BEPOSI-
HOCTh CYMMBI 3THX COOBITHI 4 +B? OTBET Ha 3TOT BOIIPOC JAET CIEAVIOIIAS TEOpeEMa.

Teopema ci10:keHHSI BepOSAATHOCTEH HECOBMECTHBIX COOBITMH.Beposmuocmv cymmbl
08VX HeCOBMeCMHbIX CODBINILLIL PAGHA CYMMe GepOosiMHOochiell SMiX COObLMLIL

P(A+B)=P(A)+P(B)

Teopema yMHOKeHHSI BepOATHOCTEH He3aBHCHMbBIX cOOBITHH. Beposmuocms npoits-
geden1iss OGYX He3A6LCUMBIX COObIMILILL PAGHA NPOL36e0eHILI0 GePOSNHOCcHell SMUX ¢ 00 bIMNLIL

P(AB) = P(A)-P(B).

C.]]E,[[CTEHE.B EPOANHOCTND npou;’eedenuﬂ HeCKONbKUX He3A6LUCUMbBIX CcObbIMUIL PAaeHd
npmﬂeedenum EEPGRHIHGCHIEI? SMLUX CODBIMLLL

P(AI ’ AE Temet An) — P(AI)' P(AE)""' P(An)'
Teopema yMHOKeHHSI BEPOATHOCTEH 3aBHCHMbIX COOBITHH. Beposmuocnms npotizee-

OeHLsL 08YX 3ABLCUMBIX COObIMILLILL PAGHA NPOL36EOCHLII0 GePOSNHOCHILL OOHO020 U3 HUX HA YC106-
HYIO GepOsSMHOCHIL OpPY2020, GbIULICACHHYIO € HpeONOONCeHlll, YNOo nepeoe cobbimie yxice

HACIVRIIO.

P(AB)= P(A/B)- P(B).

IIpumep 1. B ypHe 30 1mmrapos: 10 xpacHBIX, 5 cHHIX H 15 OeibIx. HalTH BepOSTHOCTH
TTOSIBJIEHH S IIBETHOT'O IIIAPA.

[TogBeHHe IIBETHOTO IIapa O3HAYaeT IMOSBIEHHE THOO KPacHOr 0, JIMO0 CHHETO IIapa.

BeposTHOCTh ITOSBIEHHS KpacHOTro miapa (coObITHE A)

.. 10 1
NOKYMEHT NoanncAH ) = — g
SNEKTPOHHOWM NOANUCHLIO 30 3
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P(B) = 30 — ” :
CoObITHI A B B HecOBMecCTHBI (TTOSIBIEHHE IIapa OJHOIO I[BeTa HCKIFOYAET ITOSBIIEHHE
IIapa APYyroro IBeTa), II03TOMY HCKOMas BEPOSTHOCTh PaBHA

P(A+B)= P(A)+ P(B) = L4+ 1 =1

36 2

Tak kak ITPOTHBOITOIIOXKHbBIC COOBITHS BMECTE GﬁpﬂB}’TOT HOCTOBCPHOC CD‘@BITHE:. TO

P(Q) = P(A)+ P(A) =1,

TIO3TOMY
P(A)=1-P(A).

IIpumep 2. BepoaTHOCTH TOTO, YTO AeHb OyAeT NOXKIIMBBIM, paBHa [} = 0,3 Hantu

BCPOATHOCTD TOI'O, UTO ACHD 6}",I[ET ACHBIM.
CoOBITHS «JAcHb MOXKIITHBEIN) H «JIcHb SICHBIH» — IMPOTHBOIIOJIIOHEIC, ITIO3TOMY HCKO-

Madid BEPOATHOCTDL PdBHA
g=1-p=1-03=0,7.

IIpumep 3.MHUIIIEHE COCTONT M3 TPeX 30H. BEPOSTHOCTE IMOMaJaHUd B IIEPBYIO 30HY IIPH
OJHOM BEICTpejie paBHa 0,15, Bo BTOpYIO - 0,23; B TpeThio - 0,17. HalTH BEpOSTHOCTH ITpOMaxa.

O6o3HauHM CcOOBITHE A - TIIpoMaxX, A - TIONAJaHHe B MHIIEeHb. Torja
A=A +A,+A,, e A,,A,,A, - momajaHHe COOTBETCTBEHHO B IIEPBYIO, BTOPYIO H
TPETHIO 30HBI. [0 TeopeMe CIIOKEHHI BEPOSTHOCTEH

P(A)=P(A)+ P(A, )+ P(A,) =0]15+0,23+0,17 = 0,55
orxyma  P(A)=1—P(A) =045

[IycTh MIPOM3BOMUTCS 1 He3aBHCHMEBIX HCIIBITAHHI, B KaXKIOM H3 KOTOPBIX COOBITHE A4
MOJKeT ITHOO IIpoH30HTH (ycrnex), MO0 He IPOH30HTH (Heymaya). bymeM cuHTaTrh, 4TO
BEPOSITHOCTh COOBITHA A B KaXIOM HCIBITAHHH OIHAa H Ta e, a HMEHHO paBHa p.
CIeIOBaTEbHO, BEPOSTHOCTh HEHACTYIUIEHHS COOBITHA A4 B KaXIOM HCIIBITAHHH TaKXe
IIOCTOSIHHA M paBHa ¢=I1—p. Takasg IOCIeNOBaTEIIbHOCTh MCIIBITAHMI HA3BIBACTCS CXeMOll
Lepnynnu.

B KayecTBe TakKMX HCIBITAHHH MOJKHO pacCcMaTpHBaTh, HAIIPHMED, ITPOH3BOJCTBO
H3JCIMIlT Ha OIpelelIeHHOM OOOpYIOBAaHMH IIPH TIOCTOSHCTBE TEXHOIOTHYECKHMX H
OPraHM3al[HOHHBIX VYCIOBHI, B 3TOM CIIY4ae M3TOTOBJIEHHE TIOQHOIO M3JEIIHSI — VCIIEX,
OpaKOBaHHOI0 — HeyAaya. 3Ta CHTYaI[HI COOTBETCTBYET CXeMe BepHYIImH, eClIH CUMTaTh, YTO
IIPOIIECC HMBTOTOBIEHHS OMHOIO HM3IAEINHS HE 3aBHCHT OT TOro, OBIMM TOAHBIMH HIIH
OpPaKOBAHHBIMH ITPEIBIAYIIHE M3

Jpyrum ImpuMepoM SBIISIETCS cTpenb0a 0 MHIIEHH. 3IeCh IOoMaJaHHe — YCIIEX, ITPOMaxX
— HeyJlaya.

[IoctaBMM cBOeH 3ajadel BBEIUMCIHMTL BEPOATHOCTHE TOLO, YTO IIPH 7 HCIIBITAHHSIX
COOBITHE A OCYILECTBHTCS POBHO K pa3 H, CIEIOBATEILHO, HE OCYILECTBUTCS n—Kk pas, T.e. OyIer
k yCIIexXoB H n—k Heyaay.

HMckoMyr0 BepOSTHOCTH OO0O3HAUHM P, (k)- Harmpimep, cumBon P.(3) O3HaYaer

BEPOSATHOCTh TOI'O, YTO B IISITH HCIBITAHHSIX COOBITHE ITOSBHTCS POBHO 3 pas3a H, CIIeJ0BaTEIbHO,
He HaCTYITHT 2 pasa.

[IOKYMEHT MOAMWCAH CTIIBITAHHET MOXKHO PacCMAaTpPHBATh KaK CIIOMKHOE
SNEKTPOHHOU NOANUCHIO He3aBHCHMEBIX coOBITHII. CleJoBaTelbHO,

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 o 4 k I
Bnapeney; ebayxoea TateAHa AnekcaHapoBHa € HﬂﬂT}f]'[uII'I‘ pa3 H HC HACTYIIHT n pas, 110
IX GDﬁLITI]II:, PaBHa
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pﬁ:qn—ﬁ:
TaKHX CIIOKHBIX COOBITHH MOXeT OBITh CTOIBKO, CKOIIBKO MOKHO COCTABHTBh COYETAHMIH
k
M3 71 BJIEMEHTOB IIO k BJIeMEHTOB, T.€. C” *

Tak Kak 5TH CIOHBIE COOBITHS HECOBMECTHBI, TO IIO TeOpPeMe CIIOKEHHS BEPOSTHOCTEH
HECOBMECTHBIX COOBITHI, HCKOMAs BEPOSTHOCTh PaBHA CYMME BEPOSTHOCTEH BCEX BO3MOXKHBIX
CIIOKHBEIX COOBITHH. II0CKOIBKY 7K€ BEPOSTHOCTH BCEX ATHX CIOKHBIX COOBITHH OJHHAKOBEI, TO
HCKOMasl BePOSTHOCTh (TIOSBIIEHHE k pa3 COOBITHI A B m HCILITAHHSIX) pPaBHA BEPOSTHOCTH
OJIHOT'O CIIOKHOT'O COOBITHS, YMHOKEHHOH Ha HX YHCIIO

EI (k) _ C;:f pkqﬂ—k
HIIH

_ n! k _n—k
P, (k)= tin—in?

[TomydyeHHYIO (DOPMYITY Ha3BIBAIOT hopmynoii Beprynnil.
IIpumep 1. BeposaTHOCTE TOro, YTO pacXoh SIEKTPO3HEPIHH Ha ITPOJOIKEHHH OJHHX

CYTOK He IIPEBBICHT YCTAHOBJIEHHOH HOPMEI, paBHa [} = 0,75 HaliTH BEpOSTHOCTh TOTO, YTO B

TeueHHe 4 CyTOK H3 OIIZKAHIINX 6 CYTOK PacXoJ 3JIeKTPO3HEPIHH He ITPEBBICHT HOPMBI.
PemreHne. BepOSTHOCTh HOPMAJIBLHOIO pacxofa BIEKTPOSHEPTHMH Ha IIPOAOIDKEHHH

KaXJIbIX H3 6 CYTOK IIOCTOAHHA H PdBHa p= 0.75. CHEI[GEHTEHBHG:, BECPOATHOCTD IICPEPACXOIdad

SIEKTPOSHEPTHU B KaKAble CYTKH TaKKe ITOCTOSIHHA M paBHa g =1 — p=1— 0,75 = 0,25.
M ckomas BeposATHOCTH ITO popMyIie bepHYyIH paBHa

S . 121
P =Clp'a = Clp'a’ =2 (079029 = 2 2~ 0297

B pAOC 3aJda4 ITPEACTABIIACT HHICPCC HﬂHEEpGHI‘HEﬁHIEE HHCIIO YVCIIEXO0B, T.C. TAKOC YIHC-

10 M ycrexoB, BEPOATHOCTh KOTOPOro camasi OolbINasi CpeH BEPOSTHOCTeH. Tak Kak ITpH
yYBEIIMUEHHH k BEPOSTHOCTH CHaYaja BO3PacTaloT, a 3aTeM, C OIPeJelIeHHOIO MOMEHTA, HauH-

Fa
HAaKT YﬁBIEElTL:, TO JIJIA m HMCHOT McSCTO COOTHOIIICHIA
P, (1) = P, (it~ 1)
H

P,(17)) = P, (i +1).

Hcroms3yss popMyTy W cooTHomeHue P +( = |, momyuaem coorBeTcTBeHHO Hepa-
BCHCTEA
(n—m+1)p=>mg
H
(m+D)g=n—m)p.
OKOHYATEIILHO ITOJIYH4EM, HUTO m JICAKHT B HHTCPBAJIC E,[[IH‘[H‘IHﬂﬁ JIIIHHEBIL.
np—q<m<np+p.
OIHAKO, CTOHT 3aMeTHTh, UTO HCIIONb30BaHHE (hOPMYIEI BepHYIUIH ITpH GONBIIX 3HA-

YeHHSIX 1 JOCTAaTOYHO TPYAHO, TaK Kak (popmylia TpeOyeT BHIIOIHEHHS AeHCTBHIL HaJl IpoMaj-
HBIMH YHCIIaMH.

NOKYMEHT NOANUCAH |
SNEKTPOHHON MOANUCHIO D,l , TO IS OTBICKAHHS BEPOSITHOCTH Pm (30)
Ceprucdukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeney; | llebayxosa Tatbana AnekcaHaposHa —-(0,D) 30, (0,9) 20, e 50!=30414093-10°7;

)
Nencreutened: ¢ 20.08.2021 no 20.08.2022

26



301= 26525286- 1025;20!: 24329020-10"'".

JlokanbHaa Teopema Jlamnaca.Eciau eepoamuocms p nosenenus cobvimua A e kaxcoom
UCNBIMAHULL NOCMOSHHA 1 OMAUYHA ONl HYAS 1 eOUHULbl, mo eepoamuocmy P (k) moeo, umo

cobvimite A noseunca € n UCHBIMAHUAX POGHO K pas, npubnuiceHHo paeHa (mem noutee, yem
bonvute 1) 3HaueHUIo QYHKYLILL

X

1 1 -5
y — . £ - = —
ﬁiﬂpq ‘\/E 1.I'Hpq

- (X)) P x = k—np

N

1 _ X
e
N 27

[Ipu 5TOM CIIEAYET YUHTHIBATD, UTO (E{'(—JZ) = Gj’(l’) , TaK KaK (QyHKIH S .;aﬁ(x) YeTHAsL.

ClleIOBaTEIIbHO, BEPOSTHOCTh TOIO, YTO COOBITHE A IIOSBHTCSI B # HE3aBHCHMBIX
HCIBITaHHSIX POBHO k pa3, MpHOIIKEHHO PaBHa

|
Ra(k)ﬁm'ﬁf’(l)’

HMmeroTrcs TaOmHIBI, B KOTOPBIX ITOMENIEHBI 3HAYeHHT (PYHKI[HH P(x) =

k—np

rapic X=—m-—.
N

IIpumep 1. HanTH BEPOSTHOCTE TOrO, YTO COOBITHE 4 HAcTYIMT poBHO 80 pa3 B 400
HCIIBITAHH SIX, ECITH BEPOSTHOCTD ITOSBIEHHS 3TOr0 COOBITHS B KaKIOM HCIIEITAaHHH paBHa 0,2.
Pemenue. [To yenosmo n = 400; k = 80; p=0,2: g=0,8 Bocrom3syemcs popmymoit

(4.7):

I I
72000208 Y=g W

BeraHcIHM OIpcAciIACMOC JaHHBIMH 3aJdYH 3HAUCHHC X.

k-np 80-400-02

N 3
[To TaGmiie HaxoqUM gﬁ(O) — 0,3989

HMcxomasn BECPOATHOCTE PdBHA

1
P (80) = +0,3989 = 0,04986.

P, (80) ~

0.

X

[TycTh Temneps TpeOyeTcs BEIYHCIHTH BEPOSTHOCTD PH (k | ,]{1) TOro, YTO COOBITHE A
TTOSIBUTCSI B 72 HCIIBITAHILIX HEe MeHee K | H He Goree k » Pa3 (71 KpaTKocTH GyieM TOBOPHTD «OT

k | 1O k ) pa3»). OTa 3ajjaya pelraeTcs ¢ IIOMOIIBIO CIeAYIOIIeH TEOPEMBI.

Huarerpanbnan teopema Jlanuaca.Ecnu eepoamuocms p Hacmynienus cobvimua A e
KAMCOOM UCHBIMAHUL HNOCHIOSHHA 1 OMAUYHA Om HYAS U eOuHUlbl, MO GepoInIHOCHIb

PH (kl . kr} ) moco, 4mao cobwvimue A noseumcs 6 n UCHBIMAHUAX O k] 00 kzpﬂ?J F@?HﬁﬂIMEHHG

pasHa onpeoeneHHomy UHNmezpany

-

[OKYMEHT NMOANUCAH
SNEKTPOHHOWM NOANUCHIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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k, —np k,—np

u x, = :
Jnpg T \npgq

[Ipn pemennn 3amay, TPeOVIOIMX ITPHMEHEHHS ]?]HTEI‘I)EL‘I]LHGﬁ TeopeMbl Jlarmaca,

2oe X, =

ITOJIB3YIOTCS CIIEIHAIbHON TaOIMIIEH IJII HHTETpaia D(x) = J' 2 d7- B talmiie gaHbI

3HAQUYEHHUS (DYHKLIHH CD(JC) ansg x>0, a 111 x < 0 BocIonmb3yeMcsI HEYeTHOCTBIO () YHKITHI
CD(JC):, T.€. (D(—X) - —(D(X) . OYHKIHIO CD(I) YaCTO HA3BIBAKOT @yrkyuteil Jlannaca.

HMT1ak, BepoSATHOCTh TOTO, YTO COOBITHE A TTOSBUTCS B 72 HE3ABHCHMBIX HCITBITAHUSX OT ]{1
hi( kz pa3, paBHa

P, (k, .k, ) ~ D(x,) ~D(x,)

re —np y k,—np

e \VhRpq . vipq

IIpumep 2. BepoATHOCTH TOro, YTO OpraHH3alHs He ITPOIUIa ITPOBEPKY HAIOTOBOH

MHCIIEKIINH, paBHa [} = 0,2 Hariti BepossTHOCTE TOro, uro cpeau 400 cnyyaiHO OTOOpaHHBIX
OpraHM3al[Hi He ITPOILIEAIIIX ITPOBEPKY OKaxkeTcsa oT 70 mo 100 opraHus3arfpim.

Pemenme. [lo ycmosuro n=400: g = 70: k,=100; p= 0,2 g=0,8
Bocnonpzyemcs popmynoit (4.9):

P, (70,100) = O(x, ) — D(x,) -
BEMHCIHM HIDKHWI U BEPXHIH ITPEAEIIBI HHTETPHPOBAHU

k —np  70-400-0,2 _
——1,25;

Hpq ./400-0,2-0.8
k,-np 100-400-0,2
npg  +/400-0,2-08

=2.3.

Xy =

Takmm o0pa3oM, HMeeM
P,,(70,100) ~ ©(2,5) — D(~1,25) = D(2,5) + D(1,25).
[To TabmuIle 3HaYeHHH (PYHKI[HH CD(JZ) HaXOHM

D(2,5) =0,4938: D(1,25) = 0,3944.
M ckomast BepOATHOCTE paBHA

P, (70,100) ~ 0,4938+ 0,3944 = ,8882.

[IyCTh IMPOM3BOANTCS n He3aBHCHMBIX HCIIBITAHHH, B KaXKIOM H3 KOTOPBIX BEPOSTHOCTH
ITOSIBJIEHH I COOBITHSA A paBHaA p. 715 OIpeAeleHIs BEPOSTHOCTH k TTOSBIIEHHH COOBITHS B 3THX

HCITBITAHHSX HCIIONB3VIOT (popMyny bepHymmi. Ecimu ke n BelMKO, TO ITONIB3YIOTCS JTOKAIbHOMH
TeopeMon Jlarmraca. OgHakKo oHa gaeT OONBINYIO TTOTPEIHOCTh, €CIH BEPOATHOCTHL COOBITHSA

Ecnu cmenaTh JOITYIIEHHE, YTO ITIPOM3BeJcHHEe 1P TIpH N —> 90 coxpaHSIeT IOCTOSHHOE

_ﬂﬂ—j

~ NOKYMEHT NOAMMCAH 1777777777 TI0, UTO IPH O4eHb OOIBIIIOM YHCJIE HCTILITAHHI,
QNEKTPOHHOW NOANUCHIO O4YeHb Majla, COOBITHE HACTYIIHT POBHO Kk pa3,
CepTucbmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu. ebayxoea TaTerAHa AnexkcaHgpoeHa
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k
A
|
P(k)y=—e".
k!

Orta (opmylla BRIpakaeT 3aKOH paclipefeneHus [lyaccona BepOSSTHOCTEH MAaCCOBEIX (72
BEIIHKO) H MAaJIOBEPOSATHRIX (p Majao) coObITHI. MMeroTcs clielHadbHble TaOMHIBl I
pacrpeaeneHus lyaccona.

IIpumep 3. 3aBoj ormmpasui Ha 6a3zy 5000 KayeCTBEHHBIX H3AeIMH. BEpOSATHOCTE TOrO,
YTO B IIYTH H3Jeime IoBpeaurcsa, pasHo 0,0002. Halru BepOoSTHOCTE TOro, 4yro Ha Oasy

IIPHOYAYT 3 TIOBPEXIEHHBIX H3EIIHL.
Pemenne. 1o ycmopuro 1 = 5000, P = 0,0002,k =3 . Haiigem A :

A=np=35000-0,0002=1.
M ckomas BeposITHOCTE 110 (popmyie (5.2) paBHa:
IR 1
Pon(3) =€ =—=0,06

Koumponsusie 6onpocel u 3a0aHus:

1. TeopeMa CIOKEHHSI BEPOATHOCTEH HECOBMECTHBIX COOBITHII.
. 'TeopeMa YMHOKEHH S BEPOSATHOCTEH HE3ABHCHMBIX COOBITHIL.
. TeopemMa YMHOKEHH I BEPOSITHOCTEH 3aBHCHMBIX COOBITHII.

. CXema HCIBITaHHIL bepHYIUIH.

. DopMmyIta bepHYIIIIH.

. Hanbornee BepOSITHOE YHCIIO YCIIEXOB B CXeMe bepHYILTH.

. IIpuormxenHas popmyna IlyaccoHa.

. JJokarmpHas TeopeMa Myagpa-Jlaraca.

o 0 1 N i k= W

. UHTerpansHas teopeMa Myagspa-Jlaraca.

3amanue 1. bporeHs! 2 urpanbHble KOCTH. HalTH BEPOSTHOCTE TOr'O, YTO CYMMa BEITAB-
IIIHX OYKOB — YETHOE YHCIIO, IIPHYEM Ha I'PaHH XOTS OBl OJHOH M3 KOCTEH ITOSBHIACH IIECTEPKA.

3amanne?. IIpu nepeBoske SIKa, B KOTOPOM coAepKaimchk 21 craHmaptHas H 10 He-
CTAaHJAPTHBIX JeTalleH, YIepsSHa OfHA JeTallb, IIPHYEM HEH3BECTHO Kakas. M3BIeuéHHas Hayrajg
ITOCIIE 3TOT0 JieTalb OKa3alach CTaHAApTHOH. HaiTH BepOSTHOCTH TOro, 4To Oblla yTepsHa: a)
CTaHJapTHas JeTalb, 0) HecTaHAapTHaS JeTalb.

3agaHHe3. 3aJyYMaHO ABY3HAYHOE YHCIIO. HaWTH BEPOSTHOCTH TOIO, YTO 3aJyYMaHHBIM
OKa)KeTCS: a) cAydyaiiHO HasBaHHOE JBY3HAUHOe YHCIIO, O) cIydyailHO Ha3BaHHOe JIBY3HAYHOE
YHCIIO, IH(PBI KOTOPOr 0 Pa3IHYHEI.

3aganne 4. BEepOSATHOCTH ITOSBJIEHHS KaKJIOI'0 H3 JBYX HE3aBHCHMBIX COOBITHH A H B

COOTBETCTBEHHO paBHEI 0.6 1 0,5. HalTH BepOSTHOCTH ITOSBIEHHS TOJIHKO OJHOI'O H3 HHX.

NOKYMEHT noanmncAH
SNEKTPOHHOW NOANUCHLIO HaxXoIuTcs 1 5paI{GEE1HHElH. N3 smmka Haygaudy
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; Webayxosa TatbAHa AneKkcangposHa O, UTO CpcaH HHX OKaKCTCA 6pﬂI{GEE1HHEiH.
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3amgaHue 6. MoHeTa O6pocaeTcs nArh pas. HalTH BepOsSTHOCTE TOTO, UTO OPENI BROIALET 2
pasa.

3aganue 7. B ceMbe 5 geTer. HalTH BEPOSATHOCTE TOrO, UTO CPedi HUX 2 MaJIbUyHKa, €CIIH
BEPOSTHOCTh POXKJICHHSI MAaJIbUHKa paBHa 0,51

BeposarHocTs oOHapyKeHHS OIeYaTKH Ha cTpaHuile KHHTH paHa 0,01. Hamru Beposr-
HOCTB TOro, yTo B 500-cTpaHiyHONi KHHTe He OyAeT oOHapy»KeHO olevaTokK (0OHapy KeHHe Olle-
JaTOK Ha Pa3IMYHBIX CTPAHHIAX CYMTATh HE3aBHCHMBIMH COOBITHSIMH ).

3agaHne 8. BeposATHOCTH H3TOTOBIIEHHS JETAJIM BRICIIErO copra paeHa 0.4. Hantu Bepo-
SITHOCTB TOT'0, UTO M3 200 geTaneH ImojIoBHHA OVYIET BEICIIIETO COPTA.

3agaHne 9. BeposATHOCTH HM3rOTOBJIEHHS HM3EIII BRICINErO KadecTBa paBHa 0.8. Hanru
BEPOSTHOCTE TOI'O, YTO CpeaH B3ATHIX 60 m3genui 30 OKaKyTCS BRICIIIETO KaUeCTRA.

3amannel 0. BeposATHOCTP IMOSBIIEHHS COORITHS A B KaXI0M H3 100 He3aBHCHMBIX HCITHI-
TaHMI ITOCTOSHHA H paBHa 0,8. HalTH BEpOSTHOCTE TOr0, YTO COOBITHE A IIOSBHICS He Ooree 74
pas.

3amanne 11. BeposaTHOCTE HEKOTOPOro COOBITHS B €IHHHYHOM HCITBITAHHH OCTAaBJISET
0,004. HaniTH BepOSATHOCTE TOr0, UTO B 2500 HCIBITAHMSIX JJaHHOE COOBITHE IIPOH3OHIET POBHO 4
pasa.

3amanne 12. BeposATHOCTH HACTVIUIEHHS COOBITHSA A B OJHOM OIbITe paBHa 0,6. Hantu
BEPOSTHOCTE TOr0, 4TO COOBITHE A HAacTyrHT 1400 pa3 B 2400 HCIBITaHH SIX.

3aganne 13. BepoSTHOCTE IOSBIIEHHS COOBITHS B KaXXIOM H3 HE3aBHCHMBIX HCIIBITAHHI
paBHa 0.8. HaliTH BEpOSATHOCTH TOrO, YTO COOBITHE HACTYIIHT HE MEHee YETBIPEX pas IIPH 5 HC-

ITBITAHITAX.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Ilpaxkmuueckaa paboma Ne7. KoppenauuoHHo-pezpecCUOHHbLIL Memo0 1UCCIe006AHUA

myuaﬁin&m G6EJIHUIH.

HE.E’II’:.' BaKpE]'IIITB HABBIKI IIPHMCHCHHA MATCMATHYCCKOI'O OXITAAaHHA, AJHCIICPCHH H

CPEIHET O KBAAPATHYCCKOI'O OTKIIOHCHHA.

OcHoébl meopuu.;

3aKOH pacITpelelIeHHS ITOMHOCThIO XapaKTEepH3YeT CIVYAHHYIO BeIHYHHY. OIHAKO IIPH
PEIEHHH ITPAKTHYECKHX 3a4a4 HET HeOOXOIMMOCTH 3HATh BCE BO3MOJKHBIE 3HAUEHHS CITYYaHHOH
BEJIMYHHBI H COOTBETCTBYIOIIHE MM BEPOSATHOCTH, a YI00HEee ITOIb30BaThCs HEKOTOPBIMH KOJIH-
YeCTBEHHBIMH ITOKA3aTelIsAMH, KOTOPBIE JAOT JOCTAaTOYHYIO HH(POPMAIIHIO O CIIYYaiHOH BEJIH-
ypHe. T aKHe IT0Ka3aTe Ha3bIBAROT CS YLCIO8bIMLU XAP AKMEePUCTIUKAMLL CIVYAIIHOLL GeNUYLIH bl.

OCHOBHBIMH H3 3THX XapaKTEPHCTHK SBISIOTCS. Mamemaniiiieckoe oxcloawiie, olcnep-
Cciisl 1L cpeoHee Keadpamiiueckoe ONKIOHeH1le. Mamemamuueckoe oorcroanue XapaKTepH-
3yeT ITOJIOKEHHE CIIYYAaHHON BETHYHHELI HA YHCIIOBOH OCH, OITPEIEIISS HEKOTOPOE CpEIHEE 3HA-
YEHHE, OKOJIO KOTOPOr'0 COCPEAOTOYEHEI BCE BO3MOJKHEIE 3HAUEHHS CITYUYAHHON BEJIMYMHBL. J[JIsd
PEIIEHNS MHOTHX 3aZad JOCTAaTOYHO 3HATh MAaTeMaTHYECKOE OXHiaHHe. Hampmmep, eciim us-
BECTHO, YTO MaTeMaTHUYeCKOe OKHIAHIHE YHCIIa BRIOHMBAaeMBIX OUKOB YV IIEPBOrO CTPeliKa OOJIbIIIE,
YeM Y BTOPOT'O, TO IIEPBEIH CTPEIOK B CPEAHEM BRIOMBAET OOJIBIIE OUKOB, YEM BTOPOI, H, CIEI0-
BATEJIIBHO, CTPEISET JIVYIIE BTOPOTO.

Mamemamuueckum odxcroanuem OUCKpemHoll cay4aiiHoll eentiyuH bt X Ha3bIBAETCS CYMMa
IIPOM3BEIEHHI BCEX €€ BO3MOIKHBIX 3HAaUEHHII Ha HX BEPOSTHOCTH H 0003HavaeTcs uepe3 M(X).

[Iycts criyvaiiHas Benn4nHa X IIpHHIMAET 3HavYeHns X, ,X,,..., X, C COOTBETCIBYIO-

IMHMH BEPOSTHOCTSIMH 2y, P5,..., P, . Torna MareMaTH4ecKoe oxupaHue M(X) ciydaiiHON
BEJIMYHMHEIL X OIPeeIIeTCS PABEHCTBOM
M(X)=x,p,+x,p,+...+x,p,.

Ecmau AHCKPETHAA CH}*"IEIIUH-[EIH BEIHYHHa X IMPHHHMACT OeCKOHeYHOe MHOXKECTBO BO3-
MOMHBIX BHHIIEHII]?I? TO

M(X)=2,xp;
i=1
IIpumep 1. HanTn MateMaTHYeCKOE OKHMJIAHHE CIIYUYAHHOH BEIIHMYHHEI X, 3Has 3aKOH €€
pacIpeieIeHH S
X 3 5 2
P, 0,1 0,6 0,3

Pemenne. MckoMoe MaTeMaTHUECKOE OXKHIAHHE I10 (bﬂph{}"ﬂe PaBHO

M(X)=3-01+5-0,6+2-0,3=39.

[Tyctb X — cnyuaiiHag BemnmumHa H M(X) — ee MareMaTHYecKoe OKHIaHHE.
OmrnodeHiieM cnvuaiiioil feniiytid sl HARKIRAETCS Pa3HOCTD X - M (X ) .
NOKYMEHT NMNoanmcAH - - .
SNEKTPOHHOW NOOMUCKHIO » pacCeiaHc BO3MOMKHDBIX 3HAYUCHHH CIIYIdHHOH
CEDTHd]HHaTZ 12000002A633E3D113AD425FB50002000002A6 |jI]I\'IEp:, B ElpT]EIJI.'IIEpI]II BAEKHO BHHTB:, HACKOIIREKO
Bnapeneu: lleGayxoea TateAHa AnekcaHapoBHa

MXKHa OBITH ITOpakKeHa.
NeitcTenTenen: ¢ 20.08/2021 16 20.08.2022 IMHOLL CAVYALIH Ol GeLYLIH bl Ha3BIBAIOT
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MATCMATHHYCCKOC OKMIaHHE  KBa/JpdTa OTKIIOHCHITA  CIIVY allHOH  BEIIHMYHHEI OT ce
MATCMATHHYCCKOI'O OFH OaHI .

D(X)=M[X -M(X)].
JIIsT BBIVMCIIEHHS QUCIIEPCHH YacTO OBIBacT YAOOHO BOCIIOIB30BATHCS CIEXYIOIIEH
(hopMyIIOi:
D(X)=M(X*)-[M(X)]".
IIpumep 2. Haiitu micriepCcHio CIy4YaHHOH BEIHYHHEL X, KOTOpas 3afaHa CIEIVIOII[IM
3aKOHOM pacIIpeaelIeHIS:

X, 2 3 S

I

pi O'-l 0-.-6 0,3

Pemenne. MaremaTnueckoe oxxuganue M(X) paBHO:

M(X)=2-01+3-0,6+5-03=35.

2
3aKOH pacIlpeleleHH I CIIYYaHHOH BEIIMYHHEI X ° mmeer Bux:

X. 4 9 25

pf 0.‘.1 0-,-6 0.‘.3

Maremarmyeckoe oxmgarme M (X ) paBHo:

M(X*)=4-0,1+9-0,6+25-03=133.
HCI{DM&H ,I[IIGHEPGHH pElBHEl
D(X)=M(X*)-[M(X)]* =133-(3,5*=1,05.
I OLIEHKH pacCesHHS BO3MOJKHBIX 3HAUEHHH CIIYYAHHOH BEJIHYHHBI BOKPYI €€

CPEeJHETO 3HAYEHH S CIIYKHUT TaKKe CpeHee KBaJpaTHUYeCKOe OTKIIOHEHHE.
CpeoHum keaopamuyeckuM OMKIOHeHUeM CAYYaliHoll eenuduHst X  HAa3BIBAETCH

KEEl,[[pElTHLIﬁ KOPCHb H3 AHCIICPCHH.
o(X)=D(X).

IIpumep 3.CnyyaniHas BeJIMUHHA X 3aJ{aHa CIIEAVIOIINM 3aKOHOM PaCIIPEACIICHH S

X. 2 3 10

I

pf 01-1 0-,-4 0,5

HaHTH cpe/iHee KBaIpaTHYECKOE OTKIIOHEHHE o ( X ).
Pemenne. Marematnueckoe oxuganme M(X) paBHO:

M(X)=2-01+3-04+10-05=64.

Marematnyeckoe oxupanue M (X *) paBHO:

M(X*)=4-0,1+9-04+100-0,5= 54.

NOKYMEHT NOANUCAH
SNEKTPOHHOWM NOANMUCHLIO
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 (X)]z — 54_ (6 4)3 — 13 04
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa ’ ’

JHCHHEC PAaBHO.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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g(X)=~/D(X) =/13,04 = 3,61.

JIMCcKpeTHAs clydaHHas BelIHYHHA MOXKeT OBITh 3ajaHa IIEPEYHEM BCEX €€ BO3MOKHBIX
3HAYCHHH M HX BEPOATHOCTEH. OIHAKO TAKOH CIIoco0 3aJaHHs HEIIPHMEHNM IS HEIIPEPHIBHBIX
CIIYYAHHBIX BETTHYHH.

Hampimep, paccMOTpHM CIIYVYAHHVIO BelHYHHY X, BO3MOJKHBIE 3HAUEHHS KOTOPOH

CILJIOHIb 3aITOJIIHAIOT HHTCPBAJI (a, b) O'LIEEH,[[HG:, HTO HEBOSMOXKHO COCTABHTE IIEPEUCHD BCCX

BO3MOXKHBIX 3HaueHHH X. [loaToMy 1{enecoo0pa3sHO JaTh OO CIIoco0 3aJaHNHS JTFOOBIX THIIOB
CITYYaHHBIX BEITHYHH, JUIS YerO BBOASTCS (PYHKI[HH pacIIpelle]IEHHS BepPOSTHOCTEH CIIy4YaHHOMH
BEJIHYHHBI.

IIyCTh x — JEHCTBHTEINBLHOE YHCIIO. BEpOSTHOCTH COOBITHS, COCTOSINETO B TOM, UYTO X
TIPUMET 3HAa4YeHHe, MEHBIIEE X, T.€. BEPOATHOCTH COOBITHA X < X, 0003HAYHM Yepe3 F'(x). Ecim

X M3MEHAETCS, TO H3MeHseTcsH F'(Xx),T.e. F(x) — QYHKIMA OT X.

Dyuniyuell pacnpeoeneniis CAYHaliHOIl cenudun sl X Ha3hbIBAeTCA QYHKIMA F(x) ., ONpPeEle-

JISTEOIIASI BEPOSITHOCTh TOI'O, YTO CIIy4YaHHas BEIHYHHA X B Pe3yIbTaTe HCITBITAHNS IPHMET 3Ha-
YyeHHe, MeHbIIIee x, T.€.
F(x)=P(X <x)-
['eoMeTpHYECKH 5TO PABEHCTBO MOJKHO HCTOIIKOBATh TaK: F'( x) €CTh BEPOATHOCTH TO-

r'0, YTO CIIy4YailHas BeJMYHMHA IIPHMET 3HAaUeHHE, KOTOpOe H300pakaeTcs Ha YICIIOBOH OCH TOY-
KO, JIeKaIlleH JIEBEE TOUKH X.
IIpumep 4.CayyaiiHasg BeTHunHa X 3ajJaHa clIeyIomeH (YHKIHMEH pacipe e IeHHS:

0 npu x<-1
F(x)=<x/4+1/4 npu —-1<x<3
1 npu x>3

e

HaiiTH BeposSTHOCTH TOrO, YTO B pe3yibTale HCIBITAaHHI X IIpHMeT 3HaueHHE,
npuHagexarmee HuTepBaty (0, 2): p(0< X <2)= F(2)— F(0)-

Pemenne. Tak kak Ha HHTepBane ((), 2), Io ycmosmio, [ (x)= x/ 4 + 1/ 4.

To F(2)— F(0O)=(2/4 +1/4) — (0/4 + 1/4) = 1/2- HTaK, p0< x <2)=1/2.
HemnpepelBHYIO CIy4aiHYIO BelIMYHHY MOXKHO TakKe 3aJaTh, HCIIONB3YSI APYIYIO

() YHKIIHIO, KOTOPas Ha3bIBAETC S (DYHKI[HEH INIOTHOCTH.
Dyuxyieii nromHocmi HenpepuvleHoll cayyaiiHoil eenuyunst X Ha3bIBaeTCSI (PYHKIIHI

f (I) — TIepBas IIPOH3BOHAS OT (DYHKI[HH PacIIpeelIeHHS F (X) :

f(x)=F'(x).

OTcrofia clIeQyeT, YTo (PYHKIMMS pacIipelelIeHHS SBIISIETCS MepBO0Opa3sHON I (P YHKIIHI
IUIOTHOCTH. J[JISI OITHCAHHS PacIpellelIeHHs BEPOATHOCTEH JHCKPETHOH CIIYYaiHOH BEIIHYHHBI
() YHKI[HS INIOTHOCTH HEITIPHMEHHMA.

3Hass (QYHKI[HIO IDIOTHOCTH, MOXHO BBIYHCIHTH BEPOSTHOCTH TOTr'O, YTO HEIpepHIBHAS
cIIyJyalHas BEJIHYHHA IIPHMET 3HaYeHHE, ITPHHAANICKAIIEE 3aJJaHHOMY HHTEPBAIY.

Teopema.Beposmuocms mozo, umo HenpepviéHas caAyyaiiHas eenuvuHa X npument

3Ha4eHue, HpUHaonexdcaujee UHNepPealy (G, b), pasHa onpeoeneHHOMY UHmMezpany oOm

P VHKYLLL LIOMHOCILL, E3NOMY € Hpedenax om a 0o b:

b
OOKYMEHT MNOONUCAH - b) . j f( X) dx-
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 UH _
Bnapeney:  WeBayxoea TateaHa AnekcaHapoBHa CIIYYAHHOH BETHYHHEL X:
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0 npiu x<0
f(x)=42x npu O<x<1

0 npiu x>1

Y

HailTH BeEpOATHOCTH TOrO, YTO B Pe3ylbrale HCIBITaHHS X IIPHMET 3HauyeHHE,
npuHa e kammee uaTepeany (0,5 1).
Perene. MckoMas BEpOATHOCTS 110 (OPMyIIe paBHA

0s=1-025=0,75.

|
P05< X <1)= j2xdx=f
0.5

3Hasg ((PYHKIHIO IDIOTHOCTH pacIpelelleHHs f(.l’) , MOXHO HaHTH (YHKIIHIO
pacrpeielIeHH F (I) 1o popmyiie

F(x)= j £(2) dz

Mamemamuueckum odxcroaniem HenpepuvlHoll CAYUYaiiHoll eeaudtiHsl X, BOSMOKHBIE 3Ha-
YEeHHS KOTOPOH ITPHHAJJIEKAT OTPE3KY [{I, b] , Ha3pIBAeTCA CIIEAVIOIHI OINMPEeaeIeHHBII HHTE-

rpai
M(X):J'xf(x)dx*

Jucnepciuieil HenpepvieHoil cayyaiinoll eenttyunsl X, BOSMOKHBIE 3HAYEHH I KOTOPOH ITPH-
HaJUIeXaT OTPE3KY [(I, b] , HA3BIBAETCS CIIEI VIO OIpeelIeHHBIN HHTETrPall

D(X)= [[x=M(X)F f(x)dx.

J[11s1 BEIYMCIIEHHS JHCIIEPCHH Oollee YI0OHBI COOTBETCTBEHHO CIeAYIOIHE (POPMYTIBI
b
D(X) = [x* f(x)dx—[M (X)]

H
o

D(X)= [x* f(x)dx—[M(X)I"

Cpeonee  xeadpamiiieckoe  OMKIOHEHUE  HEeNnpepbuléHOll  CAVHALIHOL  6eUYLHbI
OIpENENSIETC S, KaK M IS JUCKPETHOH CIIYYAHON BEIHYHHEL, CIIEIVIOIIHM PaBEHCTRBOM

o(X)=+D(X).

IIpumep 6. Haiitn MateMaTHYeCKOE OKHIaHHE, IHCIIEPCHIO H CpeJHee KBaIpaTHYECKOe
OTKJIOHEHHE CITy4aiHOH BeIIMYHHBI X, 3aJaHHOH CIIeQyIOIIeH (PYHKIIHEH pacIipeelIeHH:

0 npu x<0

F(x)=<x npu 0O0<x<I-

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO P’IPH X = l
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LebayxoBa TateAaHa AnekcaHapoBHa
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-

0 npu x<0
f(x)=F'(x)=<1 npu 0O0<x<l1-

0 rnpu x>1

HarjgeM MaTeMaTHuecKoe OKHITaHHE I10 (ﬁﬂpM}fHE (8.1):
1
1
M(X) = Ix-l-dx: x*/2 ‘ﬂ: 1/2.
0
Haiigem gucnepcHio 1o gopmyne (8.5):
1
1
D(X) = 'ff- 1-dx—[1/2) = x*/3 ‘ C—1/4=1/12.
0

HaligeMm cpefHee KBaJpaTHYECKOE OTKJIOHEHHE 10 () OPMYIIE:

o(X)=+D(X) =./1/12 = 0,29.

KGPIJEHHI[HGI—H{BIﬁ aHalIl3 H pEFpECCHGHI—[BIﬁ dHaJIH3 ABJIAIOTCA CMCKHDBINIT Pa3dCiIdMIT
MaTeMaTHUYeCKOH CTATHCTHKH H IIpEAHA3HAUCHBI JJI1 H3VUCHHA IIO ELIﬁGpG'L]HB]I‘uI Had HHBIM
CTAaTHCTHYECKOH 3aBHCHMOCTH CJI‘_’;-"‘IEII‘TI{BIK BCIIHYIH. ,HEE GH}”{EIIUII{BIE BEIIHYHMHBI MOI'VT OBITH

CBSI3aHBI JIHOO (b}HKL[HDHHJ]LHDﬁ 3dBHCHMOCTLBIO, THOO CTaTHCTHYECKOH 3dBHCHMOCTBIO, moo
OBITH He3aBHCHMBIMIH.

Crporas (pyHKIIHOHATIbHAS 3aBHCHMOCTh peallH3yeTcs PeJIKO, TaK KaK 00€ BEITHYHHEI HIIH
OJJHA M3 HHX IIOJIBEPJKEHBI eIle JEHCTBHIO CIIYYaHHBIX (PaKTOpPOB, IMPHYEM CPelH HHX MOIYT
OBITH M OOINHe AT OOEHX BEIHYHH, T.€. TaKHe (haKTOPhI, KOTOPEIE BO3ZEIICTBYIOT Kak Ha X ,
Tak M Ha Y . B 5TOM cioyyae BOBHHKAeT CTATHCTHYECKAs 3aBHCHMOCTh. Cmamiicmideckoil
Ha3bIBAETCS 3aBHCHMOCTB, ITPH KOTOPOH H3MEHEHHe OJHOH H3 BEJIHYHH BIedeT H3MEHEHHE
pacmpeielieHHsT  Apyroii. YacTHEIM CIIydaeM CTaTHCTHYECKOH 3aBHCHMOCTH  SIBJISETCS
KOPPEILILMOHHAS 3aBHCHMOCT.

Ecin cratucTHYecKass 3aBHCHMOCTD ITPOSIBIIIETCS B TOM, YTO ITPH H3MEHEHHH OXHOH H3

pPacCMaTPHBACMBIX CH}*"-IEIIUII{BIX BCIIMYHH H3MCHACTCA CPCAHCC 3HAUCHIHC I[p}"f‘ﬂﬁ CH}“IEII‘THGI?I
BCSIIHMYHHBI, TO TAKAd CTATHCTHYCCKAA 3dBHCHMOCTE Ha3bIBACTCA KGppEﬂHI;H{}HHGﬁ.

l[JIH dHaIII13a I{DPPEJIEL[IIGHHDﬁ 3dBHCHMOCTH BOCIIOJIIb3YCMCH MemoooM HALMEeHb ULX

I — VY
xeadpamoe. HPH HCITIOIIB30BAHHH 3TOI'0 METOdd CYMM4d KBAJAPAaTOB OTKIIOHCHHH K }:- (

| = 1,2, ooy 1), THE Y:. — BBIYHCIIEHHAS 110 YpaBHEHHIO (14.5) opamHara, COOTBETCTBYIOIIAS

HaOmofaeMOMy 3HayeHHIO X, a ), — HaOmomaeMas OpAMHATa, COOTBETCTIBYIOINAs X,

IO/DKHA OBITh MHHHMAJIBHOH. TaKk KakK KaXK[IOe OTKIOHEHHE 3aBHCHT OT OTBICKHBAEMBIX
ITapaMeTPOB, TO H CyMMa KBaJpaTOB OTKJIOHEHHH €CTh (DYHKIHS STHX ITapaMETPOB:

F(p.b)=3 (Y, =)’

HIIH

~

F(p,b)=> (px,+b—y,)*.
i=1

,HJIH OTBICKAaHHA  MIHHMYMd  IIPHPABHACM  HVYIIIO  COOTBCTCTBVIOIIHE  Hd4CTHBIC
ITPOH3BOJAHBIC.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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r@F n

—:22 (px, +b—y,)x, =0
) op i=1 *
6F n

— =2 x,+b—y)=0
o ,-Ez, (px, Yi)

PenmmB Ty cHCTeMy JBYX JHHEHHBIX ypaBHEHHI OTHOCHTENBHO 0 U b, HaileM

HCKOMBIC ITaPaAMCTPHI.

n n n n n n 2
b=[3 TS S | [ a3 - T
=1 =1 =1 =

AHAITOTHYHO MOKHO HAHTH BBIOOPOYHOE YPaBHEHHE ITPSMOIl IHHMHM perpeccur X Ha

Y :

X, =p.,y+c.

rae p., — BBIOOPOYHBIH KO3(DOHUINEHT PErpecCcHH X HaY.

IIpumep 1. HaiiTH BrIGOpOYHOE YpaBHEHHE ITPSMOI JTHHHH perpeccHH ¥ Ha X 110
TAaHHBIM 71 — S HaOIIOJEHHI:

Tadmuiral.
X, 1,00 1,50 3.00 4.50 5.00
V. 1.25 1.40 1.50 1.75 2.25

CoCTaBHM CJIEAVIOII[YIO PACUETHYIO TAOIHITY 2.
HalizeM HCKOMBIE ITapaMeTphl H3 cooTHomeHHH (14.9) u (14.10):

p,. =(5-26975-15.-8,15)/(5-57,5-15%)= 0,202,
b=(57,5-8,15-15-26,975)/(5-57.5—-15%)=1,024.

HarmmeMm HekoMoe YPAaBHCHHC HPHIMIDﬁ JIMHHH PCI'pcCCHH Y Ha X :

y =0,202 x +1,024.

Tadnwuira 2.
2
X Yi X; A i
1,00 1,25 1.00 1.250
1,50 1.40 2.25 2,100
3,00 1,50 9.00 4,500
4,50 1,75 20,25 7.875
5,00 2,25 25.00 11,250
T M T
i ~ 9.
NOKYMEHT NMOoAanmcAH = V.
SNEKTPOHHOM NMOANUCHLIO Z xf Z xf yf
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 =1 i=1
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa =5’}'$50 =26$9’_}'5
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HpH OOIIBIIIOM 4YHCIIe HAOMIOAEHHH OMHO H TOXe 3HaueHHe X MOKET BCTPCTHTCHA nx
pa3, OOJHO H TOXKC 3HAYCHHE Vy — HFPEIB:, OdJH4d H Td KC IIdpd YIHCCII (JC,, y) MOXKCT

HaOITIOaThCs n, pas. [TosToMy maHHBIE HaOIFOAEHHH CJIeAYET I'PYIOIHPOBaTh, IJISI 3TOrO

ITOJICUHTEIBAIOTCSA 4YacTOTEL Fl I’E},., n Xy Bce CIPVIIIIHPOBAHHLBIC AdHHBIC 3dIIHCBIBAIOTCA B

X’

BHJIE TaOIIHIIEI (HarpuMep, TaOmHIla 3), KOTOpasi HA3bIBAETCS KOPPeIsifilOHHOI.

Tadmuia3.
X
n
Y 10 20 30 4(0) Y
0.4 5 — 7 14 26
0.6 — 2 6 4 12
0.8 3 19 — — 22
n, 8 21 13 18 N = 15

B 11epBoii CTpOKe KOPPEIIIIMOHHOM TaOIHIIBl yKa3aHbI HaOmromaeMble 3HaYeHHT (10; 20;
30; 40) nmpu3Haka X .aB IIepBOM cTOIOIe — HaOmogaeMble 3HaueHH (0.4 0.6; 0,8) nmpu3Haka

Y . Ha IepeccucH CTPOK H CTONOI[OB HAaXOISTCS YacTOTHI 11 XV HaOIroJaeMbIX Iap 3HAYeHHI

ITPH3HAKOB.
B mmocnemHeM cTonlI1ie 3aImcaHbl CYMMBI HdCTOT CTPOK, a4 B IIociIeHe CTPOKE — CYMMBDBI
yacToT cTOJIOIOB. B KIIETKE, pﬂCHGHDH{EHHDﬁ B HHXHEM ITPaBOM VIIIY TﬂﬁHI]l[BI: ITOMCEITICHA

CYMMa BCEX YacTOT, T.€. o0IIee YHCIIo BeeX HaOmwaeHHH 1 . OYeBHIHO, YTO

Terneps OIpeeNiM TapaMeTPhl BEIGOPOYHOTO YPABHEHIS IIPSIMOiT IHMHHH perpeccii Y

Ha X B CIOy4ae, KOTAA IIONYyYEHO OONBINOE WYHCIO JAaHHHIX (TIPAKTHYECKH JUIT
yIOBIETBOPHTENFHOH OIEHKH HCKOMBIX ITapaMeTPOB JOMKHO OBITH XOTS Obl 50 HaOTIOJeHHI),
CpeJH HHX €CTh ITOBTOPSIOIIHECS, H OHH CTPYIIIMHPOBAHEL B BHE KOPPEISIIHOHHON TaO HIIHL.

M3 cucremer (14.8) MOXKHO IOTYYHTE CIEAYIOIIYIO CHCTEMY:

( " n n
2 —
p}'xzxf +bzxi_zx;’yi
=1 =1 =1

JIIIST TIPOCTOTEI IPHHSAB 0003HAYEHH Z X = i X, Z y = Z IR ZI ZI

i=1

ny Zx Yy, ¥ BOCIONB30BABINHCH COOTHONIEHISAMH X = Z / y = Z}

X
—Z / S xv=S"n xv (B mpemomoxemm, uro mapa wucen (X, )

AJOKYMEHT I'IDD,I'I UCAH
INEKTPOHHOWM NOAMMCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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nx’ P, +nxb = Z 1., Xy

Btopoe ypaBHenme cucreMbl (14.13) mpeoGpasyeM k BHAY b = }—Ip}‘x H

IIOACTABHE IIPABYIO HYdCTh 3TOI'O PABCHCTBA B VYPABHCHHC yx = pyx'x —+ b:. ITOJIIYVHHM

CIIEAVIOIIEE COOTHOIICHIIE
y}: B y — py,x:('x_x)*

HaliZleM U3 CHCTEMBI BBIGOPOUHBIH KO3 QHIHEHT perpeccH P
_ 2y —nxy ) n Xy —nXy
pﬁ' 7 —. =2 *
nix™ —(x)° no,

YMHOXHM 00e YaCTH 5TOr0 PaBeHCTBA Ha IPO0h O / C,:

o) n,r}"ry —nxy *

X
pyx T~ T
O

F\I

noc o,
OGo3HaYHIM IIPaBYIO YacTh paBeHcTBa (14.15) yepes Iy :

n.XxXy—nxy
rB = Pt Pt *
no .o,

Torma momydyaem
(03 y
o

X

p VX = rB .

OKOHYATENbHO ITOTYYHM BEIOOPOYHOE YpaBHEHHE ITPSIMOI IMHHH perpeccHd ¥ Ha X

BH 4
— — v _
.}’_1' _.)" o FB ~ (I—I)
o,
X
AHAIIOTHYHO MOYKHO HAHTH BEIGOPOYHOE ypaBHEHHe IIPSIMOIL JIHHHH perpeccHH X Ha
Y
_ o _
— X
X, —x=1;—=—(y—Yy)
o

l}f

K OHMPO/IbHbIE 60NPOCHL I 3 A0AHUA:

1. YUncnoBele XAdPAKTCPHCTHKH JHCKPETHBIX H HEIIPEPBIEHBIX CH}”IElﬁI{BIX BCJIHYHH.

2. MaTteMaTHUYecKOe OKHIaHHEe AHCKPCTHBIX H HEIIPCPBIBHBIX GH}"‘IEIIUII{E-IK BCIIHYHH.

3. JlucriepcHs JUCKPETHBIX H HEITPEPBIBHBIX CIIYYaHHBIX BETHYHH.

4. CpE,I[HEE KBAAPAaTHYCCKOC OTKIIOHCHIIC JHCKPCTHBIX H HEIIPEPBIBHBIX CH}*"IEII”]]-ILI}{ Bc-

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
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7. Be1OopouHoOe ypaBHEHHE IIPAMOH THHHH PETPECCHH.

3amgaHue 1. YCTPOHCTBO COCTOHMT M3 TPEX HE3aBHCHMO padOoTarOINMX 3IIEMEHTOB. Beposr-
HOCTh OTKa3a KaKJOr'o 3IeMeHTa B OJHOM OIITE paBHA 0,1. CoCTaBHTE 3aKOH pacIipeleIcHI
YHCIIa OTKA3aBIIHX 3JIEMEHTOB B OJHOM OITBITE.

3amanne 2. B maptum 10 % HecraHmapTHeIX Jertaned. Hayrag oroOpaHel 4 Jgeraim.
Harmncars OMHOMHAJIBHBEIN 3aKOH PacIIpelie/IeHHs JUCKPETHOH CIIYYAaHHOH BEJIMYHHBI — YHCIIA

HECTAHIdPTHBIX neTancH CpcaH 1IETI::II)E}'«; DTDﬁpElHHLI}{ H ITOCTPOHTE MHOI'OVTOJIbHHK IIOIIYHUCH-
HOI'O PpACIIPpEACIICHILA.

3ajaHue 3. JIMCKpeTHas ciiydyanHas BelMuiHa X ITPHHIMAET TPH BO3SMOKHBIX 3HAUEHHS:
x, = 4 CBEPOATHOCTBIO p = 0,5 x, = 6, C BEDOSTHOCTBIO p, = 0,3 H X3 C BEPOATHOCThIO [);. HamnTn
X, U P, 3Had, 4TO M(X):S.

3amanne 4. JlaH IIepedyeHb 3HAYEHMH JHCKPETHOH CIIy4YaiilHOH BEIMYHHBI X :

x, =—1,x, =0,x; =1, a taxke H3BECTHH MaTeMATHYECKHE OXKIIAHIS CAaMOI STOH BETHYHHEL

H e€ KBaJpara: M (X) =01, M(Xz) =0,9. . Hajitn BEPOSTHOCTH s Pas Ps-.
3aganne 5. CoyyaiiHag BelTHuHHa X 3aJaHa (PYHKIIHEH pacipeleleHI:

0 x<1
1 1
F(x)=<—x—— -1l<x<5 ;
4 4
1 xX>5

e

HaliTH: a) IDIOTHOCTH pacIIpeielIeHHs CIIy4aiHOH BEJIHYHHEL, 0) BEpOATHOCTh TOI'O, YTO B
pe3ylbTaTe HCILITaHH I BeJIMYHHA ITPHMeT 3HaYeHHe, 3aKIII0YEHHOE B HHTepBae (2,3).

3agande 6. HaliTH BEIOOPOYHOE YpaBHEHHE IIPSAMOH JIMHHH perpeccH Y Ha X II0 JaH-
HBIM, ITPHBEIEHHBIM B CIIEYIOIIEN TaOIHIIE:

Y X n,
20 25 30 35 40

16 4 6 - - - 10
26 - 8 10 - - 18
36 - - 32 3 9 44
46 - - 4 12 6 22
56 - : - | 5 0

n, 4 14 46 16 20 n=100

NOKYMEHT NoanncAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Ipakmuueckaa paboma Ne8. OcHo6bl 6610 0pPOUHOZ0 MemMOOd UL IJIEMEHNIBL CHMAMIL-

CIYecKoli meopuu oleHU6 dHUA.

Ilens: 3aKkpermTh IMMOHITHS BEIOOPOYHOH COBOKYITHOCTH, BEIOOPOYHOH (D YHKI[HH PacIIpe-

IeJIeHH .

OcHoébl meopuu.;

Hpﬁ?dMEHI{}M Mamemamuyeckoil cmamiicmikil faengencs co30ddiie Memoooe Cﬁﬂpﬂ 2
06pabomki cmamicmiudeckux OAHHBIX Ol NONYVYEHA HAVYH bIX 1 HPAKIMIYeCKUX 6b160008.

MareMaTHuecKasd CTAaTHCTHKA OIMMPAETCS Ha TEOPHIO BEPOSTHOCTEH, H €€ Ielb —
OIIEHHUTh XapaKTEPHCTUKH I'€HEPAIIBHON COBOKYITHOCTH ITO BEIOOPOYHBIM JIAHHBIM.

Ecnn TpedyeTca H3VUHTE COBOKYITHOCTh OIHOPOJHBIX OOBEKTOB OTHOCHTEIIBHO
HEKOTOPOTO TIIPH3HAKa, XapaKTepH3VIOINEr0o STH OOBEKTBEI, TO ECTECTBEHHBIM SBIISETCA
IIPOBEJICHHE  CIUIOIIMHOrO OOCIeqOBaHHI, T.€. OOCIeJOBaHHE KaXIOoro M3 OOBEKTOB
COBOKVITHOCTH OTHOCHTEIILHO 3TOrO ITpH3HAKa. Ha IpakTHke, OJHaKO, ITPOBEIEHHE CILIOIIHOIO
oOcCIeOBaHMs 110 TEM MM HHBIM IIPHYMHAM 4YacTO OBIBAET HEBO3MOJKHBIM. B TakKMX cClydasx
CIIYYAHHO OTOMpParOoT M3 BCEH COBOKVYITHOCTH OIPaHHYEHHOE YHCIO OOBEKTOB H ITOABEPrarOT HX
H3YUEHHIO.

Boibopouroil coeoxynHocmvio HIIH IIPOCTO 6b100pKoii HA3BIBAETCS COBOKYIIHOCTD
CIIYYaHHO OTOOpPaHHBEIX OOBEKTOB. [ eHepanvbHOll COBOKYVNHOCHIbIO HA3BIBAETCSH COBOKYIIHOCTH
OOBEKTOB, M3 KOTOPBIX ITPOM3BOAMTCS BRIOOpKa. Harprmep, ecimm Bce CTYIAEHTHI Hamoroson
aKaJeMHH — 53TO TeHepallbHas COBOKYITHOCTh, TO CTYAEHTHI KaKOH-IHOO IPYIOIBI SBIISFOTCS
BEIOOPKOH.

Obvemom COBOKYITHOCTH (BRIOOPOYHOH HIIH I'eHepallbHOI) Ha3bIBAETC S YHCIO 0OBEKTOB
3TOH COBOKVITHOCTH. Harpumep, ecnm n3 1000 geramer oroOpaHo mis oOcinemoranns 100
neTanei, To 06beM rerepanbHO coBOKYITHOCTH /N = 1000, a o6peM BeI6OpKxH 72 — 100).

IIpn cocraBneHHM BBRIOOPKH MOJKHO IIOCTYIIAaTh ABYMS CIIOCOOaMH: ITOCIIE TOrO, Kak
OOBEKT OTOOpaH M HaJ HHM IIPOM3BEAEHO HAOMIOJAEHHE, OH MOJKET OBITh BO3BpaIllcH OO HE
BO3BpAIllEH B I'eHEPAIIbBHYIO COBOKYITHOCTEL. B 3aBHCHMOCTH OT 3TOI'0O BEIOOPKH ITOAPA3AEIISIOTCS
Ha ITIOBTOPHBIE H OECIIOBTOPHEIE.

Iloemopnoii Ha3pIBalOT BBEIOOPKY, IPH KOTOPOH OTOOpaHHBIM OOBEKT (Iepej; 0TOOpOM
CIIEAYIOIIETO) BO3BPAIIAcTCSI B TE€HEPAIBHVID COBOKYITHOCTB. becnoemopHoii Ha3BIBAIOT
BEIOOPKY, ITPH KOTOPOH OTOOPaHHEIN OOBEKT B T€HEPAIIbHYIO COBOKYITHOCTH HE BO3BPAILAETCAL.

Jlns Toro, 4ToORl IO JaHHBIM BBEIOOPKH MOKHO OBIJIO JIOCTAaTOYHO YBEPEHHO CYIHTEL 00
HHTEPECYIOIIEM IIPH3HAKE FeHEPAIbHON COBOKYITHOCTH, HEOOXOAUMO, YTOOR OOBEKTHI BRIOOPKH
ITPAaBIIBHO €ro IPEACTaB/IsU. pyrHMH clioBaMH, BEIOOpPKA JOJIKHA IIPABIIBHO ITPEACTABIIATE
ITPOIIOPIIHH TeHEPAIIbHOH COBOKYIIHOCTH, T.€. BBIOOpKa IONKHA OBITH penpe3eHmaniii6Holl
(npedcmaeumensHoil).

B cmwi1y 3akoHa OOMBIIMX YHCE]I MOKHO VIBEPXKAATh, 4YTO BHEIOOpKa OYAET
PEIPE3EHTAaTHBHON, €CIH KaXABIH OOBEKT BBIOOPKH OTOOpaH CIIy4aHHO M3 I'eHepaJlbHOH
COBOKVYITHOCTH B ITPEIITONOKEHNH, YTO BCE OOBEKTHI HMEIOT OJIHHAKOBYIO BEPOSTHOCTE IIOIACTh
B BEIOOPKY.

CTaTHCTHYECKOE paclipefie]ieHHe I'papHYeCKH MOKHO H300pa3sHTh Pa3IIHYHBIMH CIIOCO-
O0amI, B YACTHOCTH, B BHJIE ITOIIHNT OHA H THCTOIr PAMMBEL.

OOKYMEHT NoanncAaH 1aHasg, OTPE3KH KOTOPOH COEIHHSEOT TOYKH
SNEKTPOHHOW NOAMUCLIO |
Ceptudhmkar: © 12000002A633E3D113AD425FB50002000002A6 | ITOCTPOEHH ITOJIMI'OHA YaCcTOT Ha OCH a0CIIHCC
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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(II.; HI.) COEIHHSIOT OTPE3KAMH IIPSIMBIX U ITOIYYAOT IIOJIMT OH YacTOT.
[lomizonom omHocunensHsIX yacnon HA3BIBAETCS JIOMAHAS, OTPE3KH KOTOPOH COEeJH-
HSEOT TOYKH (xl; Wl).‘. (Iz; Wz)ﬁ e s (Ik; Wk). [IOMHTOH OTHOCHTENBHBIX YACTOT

CTPOHTCH aHAJIOTHYHBIM ITOJIHI'OHY YdCTOT DﬁpﬂB(}M. Ha PHC. H3D6pﬂ}I{EH IMOIIMI'OH OTHOCHTCIIb-

HBIX YaCTOT CJIeAVIOIIET O PacCIIpeIeIeHHS:
Tabmuial

X. 2 4 6 8
W. 0.1 0.5 0.25 0.15

0,6 -
0,5 -
0.4 -
0,3 -
0,2 1

0 | | | | |
0 2 4 B 8 10

Puc. 1. Ilomirod oTHOCHTeILHELIX YACTOT.
B ciyyae HellpepbIBHOIO ITPH3HAKA 1[EI1eCO00Pa3HO CTPOHTH THCTOIpaMMY, IS YErO HH-
TEPBAJI, B KOTOPOM 3aKIIOYEHBl BCe HaOIIOJacMble 3HAUYEHHS IIPH3HAKa, pPa3OHBAESTCS Ha He-

CKOIIbKO YaCTHYHBIX HHTEPBAIOB JUIMHOI /7 ¥ 1T KaXKIOr'o YaCTHYHOI'O HHTEepPBala HaXOIHTCS
N, — cyMMa 4acTOT BapHAHT, ITOIABIIHX B i-H HHTEPBaI.
['ucmoepammoii yacmom Ha3bIBaeTCH CTyIIeHUYaTas (PHIypa, COCTOSINAS H3 IIPSAMOYTOJIb-

HHKOB, OCHOBAHHAMHI KOTOPBIX CIIYVAAT Y4CTHYHBIC HHICPEAJIBI JJIHHOIO h , d BBICOTBI PdadBHBI
OTHOLICHHIO HI- / h : I[JIH ITOCTPOCHHMA I'HCTOI' pPaMMBI 94CTOT Hd OCH aOcIHce CIISAYET OTIIONKHTD

HdCTHYHBIC HHTCPBAJIBL, 4 HaJl HHMH IIPOBCCTH OTPE3KI, ITAPAJIIICIIBHBEIC OCH aOcI[Hcc Ha PacCTO-

AHIH ”.{/h’ .

IImomaap i-ro 4acCTHYHOIO ITPAMOYT OIIBHHKA PdBHA h I i / h — n,- — CYMMCEC HaCTOT Ba-

PHAHT [-TO HHTepBala, CIIeJ0BATEIbLHO, MIOUAOb 2UCTIOPAMMBL YACIOM PAGHA CYMMe eécex ua-
cmont, m.e. obvemy evlOopKiL.

Tabmnuira?2
CyMMa 4acTOT
HacTHYHbIH BapHaHT YaCTHYHOI'O HmoTHOCT,
HHTEPBAI JJIHHOK h= 3 yacTOThI /1. / h
HHTepBana /1, I

5— 10 4 0,8

10— 15 6 1.2

15— 20 16 3.2

20— 25 36 7.2

25— 30 24 4.8

30— 35 10 2.0

35— 40 4 0.8

NOKYMEHT NOANMUCAH
SNEKTPOHHOWM NOOMNUCHLIO

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 OT pacIpelieNieHHd, 3aJaHHbBIX B TaOIHIIE.
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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n/h

O=NWHUON®
|
=<

o
14}

10 . 15 . 20 . 256 . 30 .35 . 40

Puc.2. I'ucrorpamMma 4acToT pacIipedelIeHH.
T'ucmoepammoii omuocumensHvix yacnon Ha3bIBaeTCI CTyIeHYaTas (PHTypa, COCTOSIIAs
M3 MPSIMOYTOILHHKOB, OCHOBAHMSIMH KOTOPBIX CITY’KaT YAaCTHYHBIE HHTEPBAIBI JIHHOIO /7, a

BBICOTHI PaBHBI OTHOIIIEHHIO W: / h . TrcrorpaMMa OTHOCHTENBHBIX YAaCTOT CTPOMTCS aHAJIO-
THYHBIM THCTOIPaMME YaCTOT 00pa3oM.
[[1OMmaap i-ro YaCTHYHOTO MPSIMOYTOIBHHKA paBHA /1 W / h = W, — CYMMe OTHOCH-

TeJIbHBIX YaCTOT BapHaHT [-IO HHTepBalla, CIIeJOBATEIIbHO, MIOUAOb 2UCINOPAMMYbL ONIHOCL-
neib HbIX YaAcniont PAeHa CymMme 6cex OMHOCUNIeNbHbIX Yachionl, n.e. eouHLje.

Ecmu TpeGyeTcs H3y4YHTh KOIIHYECTREHHEIH ITPH3HAK F'eHePaTbHOH COBOKYITHOCTH, TO
BO3HHKAET 3aJjadya OIeHKH ITapaMeTPOB, KOTOPBIMH OITpeelIIeTcs paclpeelIeHHe 3TOTr0 ITPH-
3HaKa. Harrpumep, ecim HarlepeJ] H3BECTHO, YTO H3y4YaeMbIH IIPH3HAK paclipejielieH B reHepallb-
HOH COBOKYITHOCTH HOPMAJIBHO, TO HeOOXOIHMO OIIEHHTS (IIPHOIMKEHHO HAaHTH ) MaTeMaTHYe-
CKOE OXKHIaHHe H cpeHee KBaJpaTHYECKOe OTKIIOHEHHE, TaK KaK ATH JBa ITapaMeTpa ITOJIHO-
CTBIO OITPeJeIIIIOT HOPMAallbHOE pacIIpeelIcHHE.

OOBIYHO HMEIOTCS JHIIb JaHHbIe BEIOOPKH, HAaIIpHMe]P, 3HAYeHHS KOIIHYeCTBEHHOTO ITPH-

3HaKa X, X5, .., X

,, » TOTTy4YeHHbIE B pe3yibTare /1 HaOMIONeHHH, TPHYEM 3TH HaOIIOeHH

ITPEAITONIAIaOTCA HE3aBHCHMBIMIIL. quEB IJTH JAHHBIC M BBIPAKacCTCiA OLleHHBaeMBIIH ITapaMcTP.

PElCCMElTpHEElH J{?l . .'X?E s e s .?Cﬂ KaK HE3daBHCHMBIC CJI}"‘IHIUII{BIE BCIIM'YIHBI XI . X 25 e s Xﬂ .

MOM¥HO CKda34Thb, UTO HAXOXIACHIC CTATHCTHYECKOH OIIEHKH HeH3BECTHOI'O IMapaMecTpa TCOPCTH-
HECKOI'O PacCIIpcACIICHIIA PaBHOCHIIBHO HaxXOKICHITIO d)}J'HICL[HH OT HaOmogacMBIX CH}*"I&IUH-ILD{
BCIIHYHH, KOTOPad H JacT ]’[pHﬁJ’JII}I{EHHGE SHAUCHHE OLICHHBACMOI'O ITaPdMCTPA. HEl]’[pI]TuIEp:, OIS
OLCHKIT MATCMATHYCCKOI'O OXHA4AHIIA HOPMAJIILBHOI'O PACIIPEACICHHA  CIIVAEHT (1)}"HICL[HH

X=X, +X,+...+ X ) / 71, KOTOpas SBISeTCSA CPeJHHM apH(pMeTHYeCKHM HaOIIIO-

JaeMBIX 3HAUEHHI ITPH3HAKA.

TaxyuM oOpazoM, cmamuicmiyeckoil olyeHKoll HelzeecmHuozo napamempa & TeopeTHYe-
CKOrO pacrpefeneHns HaseBaeTca QyHxkimas 6 =60 (n)=60(X,, X,,..., X )
HaOIroJaeMBIX CIIYYaHHBIX BEIIHYHH, KOTOPas B OIPEACIIEHHOM CTaTHCTHYECKOM CMBICIIE OJm3Ka
K HCTHHHOMY 3HA4YEeHHIO 3TOr0 IIapaMeTpa.

BaXHeHIIIMMH CBOHCTBAMH CTAaTHCTHYECKOH OIEHKH, OIPEIENSIOIMMH €€ OIM30CTh K
HCTHHHOMY 3HAYEHHIO OLIEHHBAEeMOI'0 ITapaMeTpa, SBJISIOTCS CBONMCTBA HECMEIIEHHOCTH, COCTO-

SITETbHOCTH H 3(P(eKTHBHOCTH.
[TycTh reHepanbHas COBOKYITHOCTh H3Y4aeTCS OTHOCHTEbHO KOIMHYECTBEHHOr O ITPH3HA-

Ka X,
ONOKYMEHT NoanwncAaH
SNEKTPOHHOM NMOANMUCHIO CPpEIHCC apIId)METHlIECI{GE 3HaUYeHHIT ITPH3HaKa
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxora TaTeana AnexkcaHgpoBHa
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Pa3IIHuHBI, TO I'CHCPAIbHAA CPCIHAA PaBHA
X, =(x,+x,+...+x,)/N.

EcnH XKe 3HaYeHHT ITPH3HAKAa .?Cl., xz s wes s .'Jé‘k HMCEHOT COOTBESTCTBCHHO YACTOTHI Nl .

NE*- - Nk:, ITpHYeM Nl + Nr2 +...+ ]\.f)gc = /N, To B 5TOM ciIyuae reHepaibHAS CPe]l-
HSISI paBHA
X, =(x,N,+x,N,+...+x,N,)/N .
Ecin paccMmarpuBars oOCiIeAVEMBIH IPH3HAK X I'eHEPaJIbHOH COBOKYIIHOCTH KaK CIIy-

JaHYIO BEIIHYHHY, TO MOKHO CJI€NIaTh BEIBOJ, YTO MaTeMaTHYEeCKOe OKHJIaHHE ITPH3HAaKa PaBHO
reHepaJIbHOH CpeJHEH ATOro IMpH3HAaKa!

X.=M(X).

[IycTh Temepp 11 H3YYEHHS I'eHepalbHOH COBOKYITHOCTH OTHOCHTEIIPHO KOIIHYECTBEH-
HOT' O ITPH3HAaKa X H3BJIeUeHa BEIOOpKa 00beMa F1 .

Buibopounoii cpeodneii X p Ha3bIBAcTC CPEIHEE apHu(dMeTHYeCcKOEe HaOIIOJaeMbBIX 3HaUe-
HHI ITPH3HaKa BEIOOPOYHOH COBOKYITHOCTH.
Ecmn Bce sHaueHna X,, X, , .., X, TIpH3HaKa BRIOOPKH o0beMa /1 pasIHYHEI, TO BEHI-
OOpoOYHas CpeaHASI PaBHA
X, =(x,+x,+...+x )/n.
Ecmn ke 3HayeHHd npu3Haka X, X, , ..., X, HMEIOT COOTBETCTBEHHO YacTOTH 11, ,,

.oy 11, TIpHYEM I, + n, +...+ 1, = I, TO B 3TOM cIy4Yae BRIOOPOYHAS CPENHAT PaBHA

X, =(xn +x,n,+...+x.n)/n

k
%, = Sxn, | /n.
i=1

Tenepanshoii oucnepcueii D ; HasBIBAETCS CpefHee apH()METHYECKOE KBAJPaTOB OTKIIO-

HIIH

HeHHH 3HaYeHHH ITPH3HAKAa FEHEpﬂﬂLHDﬁ COBOKVITHOCTH OT X CPeJHEr0 3HAUYeHHA X r-

Ecnn Bce 3Hauenmsa X,, X, , .., X, IIpH3HaKa TeHEpPalIbHOH COBOKYITHOCTH OOBheMa

/N pa3IHuHBI, TO FeHepalIbHas AHCIIEPCHS PaBHA
al y
Dr= Z(Xf_xf) N .
i=I

EcnH XKe 3HauYeHHT ITPH3HAKa .7{1, Xr o, .'X?k HMEHOT COOTBETCTBCHHO YACTOTEI Nl .

N:z*-' e s Nk:' IIpHYeM Nl +1W2 +"'+N,&: = N . to B 3TOM clIydyae TeHepallbHas JHC-
IIepPCHS paBHA
k
| — )2
D, = Z(X:'_XF)N:' N -
i=1

I'enepanvHvim cpedHuUM KeaopamiiyeckiuM OMKIOHeHUem Ha3bIBAeTCS KBaJIpPaTHBIH KO-

OOKYMEHT NOAMMCAH

SNEKTPOHHOWM NOANUCLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 — HD
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa I -

3aJlaHa CIEIVIOIIEHN TaOIHI[EH PacCITpPeIeIeHI:
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X. 2 4 S 6

[

N. 8 9 10 3

I

HamTi reHepalbHYIO JUCIIEPCHIO U IEHEPAIIbBHOE CPEHEE KBAAPATHUECKOE OTKIIOHEHHE.
Perenne. HaieM reHepalbHYIO CPeIHIOKO:

2-8+4-9+5-10+6-3 120 _
8+9+10+3 30

HarigeM reHepajibHyIO JHCIIEPCHIO:

(24" -8+(4—4*-9+(5-4)°-10+(6—4)"-3 54
30 30

HaitieM reHepaabHOE CpefHEe KBaApaTHYeCKOe OTKIIOHEHHE |

o.=+D, =18 = 134.

Buibopounoii ducnepcueii D » HA3BIBAaEcTCS CpellHEe apH(PMETHYECKOE KBaJApaTOB OTKIIO-

4.

D 1.8

HeHHH HaOmrogaceMbIX 3HAUEHHI ITPH3HAKa ELI@GPGHHDﬁ COBOKYITHOCTH OT HX CPEAHEI'O 3HAYC-

HHA X.E"

Ecnu Bee 3Hauennsa X;, X, , .., X, IpH3HaKa BEIOOPKH 00beMa /1 Pas3IH4HBI, TO BbI-

GOpOUHas AHCIIEPCHS PaBHA
n
— 32
D,=|>(x,—x;) |/n
=1

EciaH ke 3HauYeHH] IIPH3HA4Ka xl s XAy e s Xk HMCIOT COOTBETCTBCHHO YaCTOTEI nl , M,

s ey My, IPHYEM F1, + n, +...+ fl, = M, TO B 3TOM CIIy4ae BEIOOPOYHAS JHUCIIEPCHS PaB-

Ha

D, = Z(xs _J—CB)E n-
i=1

Boibopounvim cpednum xeaopamiveckium OmraoHeHuem Ha3bIBaeTCs KBaJpPaTHBIH KO-

PCSHb H3 I‘ﬁHﬁpﬂﬂLHGﬁ AHCIICPCHH.
op=+/Dy .

IIpumep 2. BribopouHast COBOKYITHOCTE 3ajJlaHa CIIEAVIOIIEH TaOnHIieH pacIipeaelIcHHS:

1 2 3 4

]

n. 20 15 10 S

[

Haitti BEIOOPOYHYIO JUCIIEPCHIO H BRIOOPOUHOE CPEMHEE KBAAPATHUECKOE OTKIIOHEHHE.
Permenne. HarieM BEIOOPOYHYIO CPeHIOKO:

_ 1-20+2-15+3-10+4-5 100
_xp — —_—— =
[IOKYMEHT MNOAONWCAH |
3NEKTPOHHOW NOANMUCHIO F10+5 S50
CepTuchukar:  12000002A633E3D113AD425FB5000200000246

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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C(1-2)"-20+(2-2)*-15+(3=2)"- 10+ (4-2)*-5 50
50 50
HElfI,I[EM ELIﬁGpG‘IHGE CpEJHEC KBaAPATHYCCKOC OTKIIOHCHIIC!

0y =Dy 1= 1.

Tenepps mycTh TpeOyeTcs MO JAHHBEIM BBIOOPKH OIEHHTh HEH3BECTHYIO I'€HEPAJIbHYEO

1.

D,

AHCIICPCHIO D r- BLI@GPG‘]HEIH AHCIICPCHA D B ABIIACTCA CMEH_[EHHGﬁ GI_[EHI{GfI D r> TdK KdK
n—1
M(D,)=——=D
I
Eciin XKe B KaueCTBE OILIEHKH T'€HEPAIbHOH AHCIIEPCHH IIPHHATE LCHPAGIeHHYIO Olchnep-

re

)
cuio S, KOTopas MONTy4aeTcs IyTeM YMHOKeHHsI [) » Ha po0h H,/ (H, — l):, TO OHa OyJIeT He-

CMEIIEHHOH OLIEHKOH I'eHepallbHOH JUcIiepcHH. [lomyuyaem
k

- N Z(xs _EB )2”5 k
st = DB — =1 — Z(I{. _EB )EH{. /(Hl)

n—1 n—1 n
U

n_ n_ (D) n n-1 D -D
n-1 7 n—1 R !

HMMeeTcs aBa criocoba OLeHKH ITapaMeTPOB: TOUEYHBIH H HHTEPBAIBHBIN. T OUEUHEIE Me-
TOJBI YKA3bIBAIOT JIHIIG TOYKY, OKOJIO KOTOPOH HAXOJHUTCS HEH3BECTHBLIH OIEHHBAEMEIH ITapa-
MeTp. C IIOMOIIBI HHTEPBAIBLHBIX CITIOCOOOB MOKHO HAHTH HMHTEPBAJ, B KOTOPOM C HEKOTOPOH
BEPOSTHOCTHIO HAXOAHUTCS HEM3BECTHOE 3HAUEHHE ITapaMEeTPa.

T'oueynoii HA3BIBAETCS OL[EHKA, KOTOpas OIpedersieTcs OMHHM 4YHCIOM. IIpu BRIOOpPKE
MaJIoro o0bpeMa TOYeYHAs OIleHKAa MOXKET 3HAUYMTEIIFHO OTIIHYATHECS OT OIIEHHBAaEMOIO ITapaMeT-
pa, T.e. IPHBOJUTH K I'PyORIM OIIHOKaM. 10 3TOH mnpH4YHHE IIPH HEOOIBIIOM 00beMe BEIOOPKH
CIIEAYET IOJIB30BAThCS HHTEPBAIbHBIMH OIICHKAMH.

HumepeansHoil HA3BIBAETCS OLIEHKA, KOTOPas OIPEACISETCSA JBYMS YHCIIaMH — KOHI[aAMH
HHTepBajla. IHTepBalIbHBIE OLIEHKH ITO3BONSIOT YCTAHOBHTE TOUHOCTE M HAJIEKHOCTh OLIEHOK.

M(s*)=M

H}"ETL HaHIeHHas 10 JaHHBbIM EBIﬁGpI{H CTATHCTHYCCKAA XdPAaKTCPHCTHKA 9 CIIYVAHT

TOYHEe ONpeflelIsdeT IMapaMeTp &, 4eM MeHbIIe O . Tounocms oyenku XapaKTepH3YeTcs IT0JI0-
KHTEIIBHBIM YHCIIOM O .

OIIEHKOIH HeH3BecTHOro rmapamerpa & . Ecmn & >0 wu <0 , TO OIleHKa 6 tem

OI[HEII{ID HEIIBE3H I{EITEI‘DPHLIECKFI }VIEEP}I{,I[HTL: HTO OIICHKA 6} }J’,I[GEJIETEGPHET HEpﬂBEH-
CTBY \ 0—0

KOT Gpﬂﬁ I3TO HEPABCHCTBO OCYIICCTBIIACTCAL.

< 5 . CtaTHCTHYECKHE METOIBI ITO3BOJISIOT JIHIID I'OBOPHTE O BEPOATHOCTH, C

Haoexcrocmyvio (0oeepumensHOIl 6eposmHochivio) OLEHKH & 110 6 maseBaetcs BEPO-

SATHOCTDE ;V , C KﬂTﬂpGﬁ OCYHICCTBIISICTCA HEPABCHCTBO 9 — 6‘] ‘ < 5 , T.€.
nll A 9— S )=
NOKYMEHT NoanncAH I < - ;V '
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D 113AD425FBS0002000002A6 . SIAHHHIIC.
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3 HepaBeHCTBa

g — Q ‘ < 5 JIETKO MOKHO ITOJIIVUHTD IIBOHHOE HEPABCHCTBO

0—-0<0<0+0.
TGI‘,I[EI COOTHOLICHHE ITPHHHMACT GHE,[[}’TOH.[Hﬁ BH],
P(6-5<6<6+5)=y.
DTO COOTHOIIleHHe O3HayaeT CICAVIOIIEE. BCPOATHOCTE TOI'0, HTO HHTCPBAJI

(:9_ — &, 6@ + &) 3akmovaer B ceGe (TIOKPhIBAET) HEM3BECTHEIT ITapaMeTp &, paBHa ¥/ .

Hureppan (6 — O, €@ + O) Ha3BIBacTICAd OdogepumenvHulM UHMEPeanom, KOTOPBI

ITOKPBIBACT HeH3BECTHBIH ITapaMcETpP & c 3aJlaHHOH HaJde KHOCTBIO V.

[IycTp KONMMYeCTBEeHHBIH IIpH3HAK X TeHepalbHOH COBOKYIIHOCTH PacIIpefieleH
HOPMAaJIbHO, IIPHYEM CpeHee KBaJlpaTHUecKoe OTKIoHeHHe O 3TOro pacripeeleHHI H3B eC T
H 0. TpeOyeTcsa OIleHHTh HEHM3BECTHOE MaTeMaTHUeCKOe OKHAaHHe (I T10 BEIOOPOYHOH CpeIHEH
x . IloctaBHuM CcBOeH 3aJjauycel HalTH JOBEPHTIEIbHBIE HHTEPBAIbI, IIOKPHIBAOINHE ITapaMeTp
C HaJeXXHOCTBIO ¥/ .

ByneM paccMaTpuBaTh BEIOOPOYHYIO CPETHIOI0 X KaK CIyYaiHVIO BeTHUHHY X (x

H3MEHACTCA OT ELIﬁGpI{II K ELI@GPI{E) H ELI@GPGIH{BIE 3HaYeHH ITpH3HaKa X [ XA, .?C” —

KdK OTHHAKOBO PAaCIIPCACIICHHBIC GH}“IEIﬁI—[E-IE: BCIIHMYHHEL X l 3 Xj s wes s Xﬂ (BTH HITCIIA TAKES

H3MCEHAIOTCH OT ELIﬁGpI{lEI K ELIﬁGpKE). MaTtemMaTHYeckoe OXHIAHHE KaKIOH H3 STHX BeIIHYHH
PdBHO ad u CpEIHEC KBaAPAaTHUYCCKOC OTKIIOHCHIEC — O ..

[lomy4yaeM, UTO ImapaMeT Phl pacIIpeIeIIeHH X CIIEAYIOIITHE:
M(X)=a, o(X)=oc/Jn.

[IoTpebyeM, YTOORI BEIMTOIIHSIIOCE COOTHOIIEHHE
P(|X -al<8)=7.

TIe ¥ — 3aJaHHas HaJ(eKHOCTD.

Hcnoms3ysa popMyny ¢ 3ameHoii X Ha X u0 m cr()?) — cr/ ~/ 11 , HETPYIHO
ITOTYYHUTH COOTHOIIIEHHE

P(|X —d|<8)=20(5Vn /o) =20().
rae t = 5\/5/5.

Haigg 3 rmocieHero PABCHCTBA O = f{]’/-\f F1 . MOXHO HAITICAThb

P(|X —a|<10/Vn )=20().
O6o3Hayasg I OOIMHOCTH BBIOOPOYHVIO CPEJHIOIO BHOBb YEpe’ X, IIOIYy4YaeM
COOTHOITIEHHU
D(1)=7/2
151
P(I’—m'/am <da {:E—I—ICT/*\J’H): ¥ .
11 BOKYMEHT TOAMUCAH YIBEPXKIATh, YTO JOBEPHTEIBLHBEIH HHTEPBAI
SNEKTPOHHOW NOANUCHIO _
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TOYHOCTE OIICHKH PdBHA O = fﬂ'/*\,ﬂ' F1 . a 1HCIIO [ OITPCACIIACTCA H3 PABCHCTBA IIO TalIHIle

¢ yHKIHH Jlamaca.
IIpumep 3. CrayyarHasg BeIHYNHA XHMEET HOPMAalIbHOE paclipelelIeHHE ¢ H3BECTHBIM

CPEIHHM KBaJpaTHYEeCKHM OTKIIOHEHHeM & — 3. HaiiTH JOBEepHTEIIbHBII HHTEPBAT IS OLIEH-
KM HEH3BECTHOI'O MaTEMAaTHUYECKOTO OKHIAaHMA (I II0 BEHIOOPOYHOMH cpefHell X , eClH OOBEM

BRIOOPKH #1 = 306 U 3aJaHa HaJIe’KHOCTb OLEHKH ) = 0,95
Pemenne. Haiimem [. M3 cootHomenusa (13.8) momydaem CD(I ) = 0,475 U TII0

Tabnmie QyHkImpH Jlammaca Haxo M [ = 1,96
HaijieM TOUHOCTD OIlIEHKH:

S=to/Jn =(1,96-3)//36 =0,98.
JIOBEpHUTEIIEHEI HHTEPBAIl TaKOB: (E —0,98; X +0,98) Harmprmep, ecim

X = 4,1 , TO IOBEPHTEIbHBII HHTEPBAI HMEET CIEeVIOIIe JOBEPHTeIIbHbIE TPAHHIIEI:

x—098=4,1-098=312; x+098=4,1+0,98=5,08.

K OHMPOJ/IbHbIE 60NPOCHI I 3 A0AHUA:

Br100OpOYHas COBOKYITHOCTb.

Br10opouHas () YHKIIHS pacIipeIeIeHH L.
['HcTOrpamMma, IIOJIHIOH YacTOT.

Cr1ocoOBI COCTaBIIEHHS BEIOOPKH.
BEIUHCIIEHIE TOUEYHBIX OLIEHOK ITapaMETPOB PACITpeIeIIeHHA.
BEIUHCIIEHIE HHTEPBAIbHBIX OIIEHOK ITapaMeTPOB pacIipedelIeHH L.

BrI6opouHas cpemHs X ; .

o0 ~ O U B D P e

Bri6opounast ancriepcns D, .

2
9. HcrpaBineHHAs QU CTIEPCHS S°.
3agande 1. BeiObopka 3aaHa B BHJIE pacIipedelleHH s YacTOT:

Hamth pacIipcAcJICHIIC OTHOCHTCIIBHBIX HaCTOT.

3aganue 2. HaliTn (pyHKIQHIO pacIipeie]IeHHS 110 JaHHOMY pacIipeJelleHHIO BEIOOPKH:

0

3amanHue 3. IIOCTpOHMTH ITOIHIOH OTHOCHTEIBHBIX YAaCTOT IO JAHHOMY PaCITPEdEIeHHIO
BEIOOPKH:

1 19 2
HITA 110 JdHHOMY PaCIIPCACIICHHIO ELI@IDPI{HZ

[OKYMEHT MOANWCAH
SNEKTPOHHOM MOAMMUCHIO
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3amanue 5. HailTH MeTOZOM MOMEHTOB TOYEYHYIO OLIEHKY ITapaMeTpa p? TeOMeTpHYE-

. X.—p
— — — ! . -
CKOI'0 pacIipellelIeHH S P(X - Xf) - (1 P) P . rme X, - umcno MCIBITAHIGI, TIPOBe-
IEHHBIX JO IOSBIIEHHS COOBITHS, p - BEPOSATHOCTD IOSBIIEHHS COOBITHSI B OJTHOM HCITBITAHHH.

3amanue 6. HaiiTH MeTOZOM MOMEHTOB TOYEYHYIO OLIEHKY ITapaMeTpa p? TeOMeTpHYE-

. X.— p
I I — { ™ .
CKOI'O pacCIIpcAcIICHHA P(X - X;) Bl (1 p) p , ECJIH B UCTBIPEX OIIBITAX COOBITHE IIO-
ABIJIOCH COOTBETCTBCHHO IIOCIIC JBVX, IIETBIPEK: IIeCTH H BOChbMH HCIThITAHHII.

Bamanne 7. Y3 reHepaibHON COBOKYITHOCTH H3BJIeYeHa BEIGOpKa 00béma Tl = S0 :

0

6 |2 R
Hariti HeCMeIEHHYIO OLIEHKY I'€HEPAILHOH CpeIHEH.

3agande 8. HalTH BEIOOPOUYHYIO CPEIHIOIO TI0 JJaHHOMY PacIIpedelleHHIO BRIOOPKH:

240 [ 250 | 270 | 280

3amanre 9. HalTH BEIOOPOUYHYIO JHCIIEPCHIO 10 JaHHOMY PacITpelelIEHHIO BEIOOPKH:

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
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Ipakmuueckaa pavoma Ne9. Cmamucmuueckaa cunomesza. Memoost cmamiucmuye-

CKOIL NPO6EPKU ZUNOME3.

HE.E’II’:.' BBKPE]'IIITL METOBI CTaTHCTHUYECKOH IIPOBEPKH I'HIIOTEC3.

OcHoébl meopuu.;

[Tyctp TpeOyeTcs ONpelelHTh 3aKOH pacIlpellelIeHHs T'eHepaJbHOH COBOKYITHOCTH H
Ha30BeM ero 4. Ecim 3akoH pacrpeleleHHSI HEH3BECTEH, HO HMEIOTCS OCHOBAaHHS ITPEIIONO-
KHTh, UTO OH HMeeT OIIpeJlelIeHHBIH BHJI, BBIABHIAIOT THIIOTE3Y. I'eHepallbHas COBOKYITHOCTD
pacrpezieieHa 1o 3akoHy A. Taknm oOpa3oM, B 3TOH THITOTe3e pedb HAEST O BHAE ITpeaIlojiarae-
MOTO pacITpelelIeHH.

Bo3moxkeH ciydai, Korja 3aKoH paclpe/ie]IeHHs H3BeCTeH, a ero IapaMeTphl HEH3BEeCT-
HEI. ECTIH eCTh OCHOBAHHS ITPEIIONOKHTE, YTO HEH3BECTHEBIH ITapaMeTp ) paBeH OITpejlelleH-

HOMY 3HAYCHHIO @0 ., TO BBIJBHI'AIOT I'HIIOTC3Y. @ — ®ﬂ' Taxum Gﬁp&BGM, B STOH THIIOTE3E

peYb HIET O IIPEAIIOIAracMOH BEIIHYHHE ITapaMeTPa OJHOTO H3BECTHOIO PacCIIPEdEICHH .

Cmamucmuyeckoii Ha3bIBAETCS THIIOTE3a O BHJIE HEM3BECTHOI'O PACITPEICIIEHHS HITH TH-
II0Te3a O IapaMeTpax M3BECTHBIX paclipeereHui. Harmpumep, cTaTHCTHYSCKHMH SBIISTIOTCS TH-
ITOTE3HI:

1) reHepanbHas COBOKYITHOCTh pacIlpeielieHa 1o 3aKoHY llyaccoHa;

2) IUCIIEPCHH ABYX HOPMAJIBLHBIX COBOKYITHOCTEH PaBHBI MEXKAY COOOMH.

B rnepBoH ruriorese CIeIaHo IPeAIIONOKEHHE O BHJIE HEH3BECTHOIO PACIIPEACIIEHH S, BO

BTOPOH — O ITapaMeTpax ABYX H3BECTHHIX PaCIPe/IeIICHHH.

Hyneeoii (ocnoenoii) Ha3bIBaeTCs BRUIBHHYTAS rHmioTesa [ 0-

Kourxypupyioueii (ansmepnamuenoii) HassIBaeTcs rumoresa H | » KOTOPast IIPOTHBOPEYHT

HYIIEBOM.
Hampimep, ecim HylneBas THIIOTE3a COCTOHT B IIPEIAIOIOAKEHHH, YTO MaTeMaTHUYEeCKOe
OXHIaHHe (I HOPMAIBHOIO pacIpefeneHHsd paBHO 10, TO KOHKYPHPVIOIAs THITOTE3a MOJKET

COCTOSITh B IpeAnonoxeHmy, uto ¢ = 10; Te. Hﬂ a=10; Hl a = 10.
IIpocmoii Ha3BIBAETCA THIIOTE3a, COJIeP Kalasl TOJILKO OJHO IpeArIonokeHHe. Harmpimep,
ruroresa H (- MATEMATHYECKOE OKHAAaHHE HOPMAIbHOIO pacnpeaeneHist paBHO 3 (O H3BeCT-

HO) — ITIpocTasl.
CnooscHoil Ha3bIBaeTCS THIIOTe3a, KOTOopas COCTOMT M3 KOHEYHOI'O HIH OeCKOHEYHOIO

HHCJIA ITPOCTBIX I'HITOTC3. H&HPI]IMIEP: CJIIOHAA THIIOTC34d H A > 5 COCTOHT H3 OeCUYHCIIEHHOIO
MHOKECTBA ITPOCTBIX I'HITOTE3 BHAA H.i 2/1 — b.i . TAE b!- — mro0oe HIHCJIIO, OombIlee .

BEIIBHHYTAS rHITOTE3a MOJKET OBITH ITPaBHIIBHOH HIIH HEIPaBHIbLHOMH, ITIOSTOMY BO3HHKA-
eT HeOOXOMHMOCTE cmamiicmiuyeckoil (IPOH3BOJIUMONH CTaTHCTHYECKHMH METOHAMH) ITPOBEPKH
STOM THITOTE3bl. B HTOre CTaTHCTHYECKOH MPOBEPKH THITOTE3BI MOI'YT OBITH JOITYINEHEI OIHOKH.

Ouuubxra nepeozo poda COCTONT B TOM, YTO OyZIeT OTBEPrHyTa IIpaBHIIbHAS THIIOTE3A.

Ouuubxa emopozo pooa COCTONT B TOM, YTO OyeT IIPHHSTa HellpaBHIIbHAs THIIOTE3a.

JII1s1 TTpOBEPKH HYIIEBOH THITOTE3BI HCIIOIL3YETCS CIIELIHAIBHO ITOA00paHHAsI CIIyYaHHas
BEIIHYHHA, TOYHOE WIH IPHOIMKEHHOE PacIIpe/lelIeHHE KOTOPOH HM3BECTHO. DTa CIIy4alHas Be-

AOKYMEHT NOANMCAH 1 cmamucmudeckum Kpumepiem (HITH IIPOCTO
QNEKTPOHHOW NMoAdrnncbio

Ceptucpukat: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu:  Lle6ayxopa TaTkaka AnekcaHapoBHa HTePHI. ECIIH IpOBepsAeTCs THIIOTE3a O PaBEH-

IX COBOKVITHOCTEH, TO B KauecTBe KPHTEPHI K
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IIPHHIMAEeTCSI OTHOINIeHHE HCITPaBIEHHBIX BEIOOPOYHBIX JUCIIEPCHI:
F— 2 / 2
LT‘I. LTE L

HA3bIBACTCH 3HAYCHHC KPHICPHA, BBIUYHCICHHOC IIO

Habnooaemvim 3HaueHilem K b

BeIOOpKaM. Hampumep, ecii o ABYM BBIOOPKaM HaHeHBI HCIIPaBIIEHHBIE BEIOOPOYHBIE JHC-
2 2
mepcuu 5§, =20 u §; = 5, To HaOmo[aeMoe 3Ha4YeHHe KPHTEPHS [ PaBHO

F,. =s/s:=20/5=4.

Hab

[Toce BeIOOpa OIpeAeIeHHOIO KPHTEePHS MHOKECTBO BCeX €r0 BO3MOXKHBIX 3HAYEHHH
pa30HBaeTCSI Ha JBa HellepeCeKalOIHXCA ITOJMHOMKECTBA. OJHO M3 HHX COJEPKHT 3HAYEHHS
KPHTEPHS, IIPH KOTOPBIX HyJIeBas THIIOTe3a OTBEPraeTcs, a Apyras — IIPH KOTOPBIX OHA ITPHHH-
MaeTCs.

Kpumuueckoii obnacms 10 Ha3bIBAeTCSI COBOKYITHOCTh 3HAUYEHHH KPHTEPHS, IIPH KOTOPBIX

HYyJIeBasi THITOTe3a OTBEPraeTcs.
Obnacmuvro npunamusa 2unomesst (00IaCTHIO JOIMYCTHMEBIX 3HAYEHHI ) Ha3bIBACTCSI COBO-

KVITHOCTb 3HAUYEHHH KPHTCPILA, ITPH KOTOPBIX HYJIICBAA I'HITIOTC3a ITPHHITMACT CA.

[Tockonbky KpuTepHii K — oJHOMEpPHAs Coy4aiiHas BeIMYHHA, BCE ee BO3MOJKHEIE 3Ha-
YeHHS TIPHHAJJIe)KaT HEKOTOPOMY HHTepBaly. IlosToMy KpHTHYecKasd oOMacTh H o0IacTh IIPH-
HSTHS THITOTe3bl TaKKe SBJISIOTCS HHTEpPBaJlaMH H, CJIeJOBaTeIbHO, CYIIECTBYIOT TOYKH, KOTO-
phle HX pa3AellsroT.

Kpumuueckimu mouxamit (TpaHHIIAMH ) kﬁﬁ HA3BIBAKOTCS TOYKH, OTAEIISIOIHE KPHTHYE-

CKYIO 00J1aCTh OT OOJIACTH ITPHHSATHS THITOTE3EI.
IIpaeocmopounneii Ha3pIBaeTICsSI KpHTHYECKas OOIacTh, OINpeenseMas HepaBEeHCTBOM

K > k}{p ,TIe kﬁﬁ — MOJIOKUTEITBHOE YHCIIO.

0
/pr
Puc.1.

ﬂEEGCHIGpGHHEﬁ HA3bIBACTCH KPHTHYCCKAA GﬁHﬂCTbj OITpeAciIIEMad HCPABEHCTBOM

K < kﬁpj r'ac kﬁ.‘p — OTPHIIATSJIBHOEC YHCIIO.

—

e
Puc.2.
OonocmopoHHeili Ha3bIBAeTCSA IPABOCTOPOHHSAA HIIH JIEBOCTOPOHHSA KPHTHYecKas 00-

JT1aCTh.
Jleycmoponneili Ha3bpIBaeTCS KpPHTHYecKas oO0IacTh, OIpelelsieMas HepaBeHCTBAMH

K < kl s K > kZ , LIS k2 > kl . B HYaCTHOCTH, SCJIH KPHTHYCCKHE TOYKI CHMMCTPHYHDBI OT-

HOCHTEILHO HYISL, JBYCTOPOHHSISI KpHTHUYECKAs O00IIacTh OIpeIensieTcs HepaBeHCTBAaMH (B IIpe-
ToloKeHm, uto K < —kﬁp) K < —kﬁp , K > k}{pj HWIIH PaBHOCHIIBHBIM HepPaBEHCTBOM

K|>k,, -
® S ——— |
NOKYMEHT NOAMNUCAH i I
SNEKTPOHHOW NMNOANUCHIO KD
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LLleBayxoea TaTbsHa AnekcaHapoBHa Puc.3.

[ IOCTaTOYHO HAHTH KPHTHYECKYIO TOUYKY (TOY-
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I{H). I[JIH HaxXO0XJIeHHS Ke TaKOH TOYKH 3aJacTcs JOCTAaTOYHO Mallas BEPOATHOCTD — VPOBEHDL
snauumocmu (X . 3aTeM KPHTHYCCKAA TOYUKaA k?{p HIMETCH HCXOIA H3 TpEﬁGEEH—]IIH, YTOOBI IIPpH

YCIIOBHH CIIPaBEJJIMBOCTH HYJIEBOH T'HIIOTE3HI BEPOSTHOCTh TOIO, YTO KPHTEpPHI K IIPHMET
3HAYeHH H3 KPHTHYECKOH 00JIacTH, OblJIa paBHA IIPHHATOMY YPOBHIO 3HAYHMOCTH.

HEIHPI]IMIEP:, HJLA HpElBDCTDpDHHEﬁ I{pHTH'LIEGI{GfI 00IIacTH JOIHO BBOIOIHATHCA COOTHO-
IMIcHHE

P(K>k,)=«.
LI JICBOCTOPOHHEH —
P(K <k,)=«.
d I IBYCTOPOHHEH —
P(K<k)+P(K>k,)=c.

,HJIH KaJO0I'0 KPHTCPHA HMCHOTCH COOTBCTCTBYIOIIIIC TﬂﬁﬂIIL[bI:, I1O KOTOPBIM H HAXOJHT-
CA KPHTHYCCKAA TOYKA.
Ecnu paciipcAc/ICHHC KPHTCPHA CHMMCTPHYHO OTHOCHTCIIBHO HYIIA H HMCHTCA OCHOBA-

HHSA BBIOpaTh CHMMETPHYHBIE OTHOCHTEIBHO HYISI TOYKH _k?{p H k?{p (ka > (), 10

P(K < —kﬁp )= P(K > ka ) . YUHTEIBas 3TO COOTHOIIEHHE, W3 VIS ABYCTOPOHHEH KPH-

THUYeCKOH 00J1acTH ITOIIYHHM COOTHOIIICHHE
P(K>k,)=a/2.

Mownocmuio kpumeptis Ha3bIBa€TCS BEPOSTHOCTD IOIAJaHHI KPHTEPHS B KPHTHYECKYEO
00macTh MpH YCIOBHH, YTO CITPaBeINBa KOHKYPHPYIOINASA THITOTe3a. J[PYTHMH CIIOBaMH, MOIII-
HOCTh KPHTEPHS €CTh BEPOSATHOCTh TOrO, YTO HYJIeBas THITOTe3a OyAeT OTBEPrHYTa, eCIIH BEpHA
KOHKYPHPYIOIIAsI THIIOTE3a.

[TyCcTh Ay1s1 IMpOBEPKH THITOTE3BI IIPHHAT OIpeelIeHHbIH YPOBEHh 3HAUHMOCTH, H BEIOOD-

Ka HMeeT (PHKCHpOBaHHBIH 00beM. Ecmm ﬁ — BEPOATHOCTH OINMHOKH BTOPOrO Poja, T.€. COOBI-
THS «IIPHHSTA HYyIIeBas THIIOTE3a, IIPHYEM CITpaBelIMBa KOHKYPHPYIOIIAS», TO MOIIHOCTh KPH-

TepHs paBHA 1 - ﬁ

H}"CTL MOIMHOCTD 1_ ﬁ BO3PACTAcCT, CIICAOBATCIIBHO, YMCHBIIACTCAHA BECPOATHOCTD ﬁ

COBEPIIMTH OMIHOKY BTOpPOro poga. Taxum oOpa3zoM, YeEM MOIIHOCTh OOJBIIE, TeM MEHBIIE Be-
POSITHOCTH OIMHOKH BTOPOI'O POA.

Hrak, ec ypoBeHb 3HAUHMOCTH YK€ BBIOpPaH, TO KPHTHYECKYIO 00JIacTh CIeAyeT CTPO-
HTh TaK, YTOOBI MOINHOCTH KPHTEpPHS ObIlla MaKCHMAIILHOH. O5TO IO3BOIHT MHHHMH3HPOBATh
O OKY BTOPOI'O POAa.

Jlanmee HaM nmotpedyercs pacipeaencHie Druepa — CHegeKopa.

— 2
Ecmu U u'V — He3aBHCHMEIE CIIYHAHHBIC BEJINMYHHEBL, PACITPEACIICHHBIC I10O 3aKOHY ;LV

CO CTEIeHSIMH CBOOOIBI k] H kzj TO BCIIHYHHA
U/k,
V/k,

HMEET paclIpelielleHHe, KOTOPOe HasbIBacTcspacnpedenenuem I Gumepa — Credexopa

F =

CO CTATTAHAMIT CRONOTTRT L’ £} ﬂr‘

NOKYMEHT NoanncAaH
SNEKTPOHHOW NOoANUCLIO HA HMCCT BHI
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

51



0 npu x<0
F(x)=+ L (=2)/2 |

C, 4 k) npu x>0
L 2 |
Pifs
k, +k, 2. k)2
1“ ]2 2 klklf-kzsz-

C{] /
[k, /2)(k, /2)
PEIG]TPE,I[EHEHHE F QITPEACITACTCH ABYMA ITAPaMETPaMH — HHCJIAMI cTeIleHeH CED@G,I[LI
k wk,.
[IycTh TeHepalbHBIE COBOKYITHOCTH X ¥ Y pacIpefieleHbl HOPMAaTbHO, IIPHYEM HX
AHCIICPCHH H3BCCTHDBI. [Io HezaBHCHMEIM ELIﬁGpI{ElIuI C GﬁLEMﬁMII: COOTBCTCTBCHHO PaBHBIMII Hl

1 1, H3BIeYEHHBIM H3 3THX COBOKYITHOCTEH, HaHIeHBI BEIOOPOYHEIE cpeaHie X H Y . TpeOy-

€TCS IT0 BEIOOPOYHBIM CPEJHUM ITPH 3aJaHHOM YPOBHE 3HAUMMOCTH (X ITPOBEPHUTH HYIIEBYIO TH-
IIOTE3Y, COCTOSIIYIO B TOM, UTO I'€HEPAlIbHBIE CPEeIHHE (MaTeMaTHYECKHEe OXKHJIAHHS) paccMar-
PHBAEMBIX COBOKYITHOCTEH PaBHEI MeKIY COOOH:

H:.M(X)=M().

V‘HITBIEHH:, HTO ELIﬁGpG‘II{BIE CpEIHIC ABJIAIOTCHA HCCMCIICHHBIMH OLICHKAMH I'CHEPAJIb-

HBIX CPEAHHX, T.C.
M(x)=M(X). M(3)=M(Y).
HYIIEBYIO I'HITOTC3Y MOYKHO 34IIHCATh TdK.
H,:-M(x)=M().
B kadecTre KPHTCPIHA ITPOBCPKI H}"JIEEDﬁ I'HITIOTC3bI O PABCHCTEBC I'CHCPAJIIBHBIX CPCIHIIX
ITPHHHMACTCA HOPMITPOBAHHAS HOPMaJIbHAA GH}"‘IEIIUH-IEIH BCIIITYHHA

_ X—y
/D(X)/n+D(Y)/m’

KPHTHIIECI{HH 00macTh CTPOHICA B 3aBHCHMOCTH OT BH/I4d I{DHI{}prp}’TOH_[Eﬁ THITOTC3hBI.

[lepBeini cnyuan. HyrneBas rumoresa H U:M (X ) =M (Y ) KOoHKYypHpYIOIIas I'H-
ToTe3a HIM(X) ?‘—'M(Y)

B 5TOM ciydae cTpOHTCS JBYCTOPOHHSSI KPHTHUYECKas. O0IacTh, HCXOAA H3 TpeOOBaHHSL
yTOOBI BEPOATHOCTD IOMAJaHHg KPHTEPHI / B 5TY 00IacTh B ITPEIIONOKEHHH CITPaBeTHBO-
CTH HYJEBOI I'MITOTe35I OBINIa paBHA IIPHHATOMY YPOBHIO 3HAUHMOCTH (X .

[TocKonbKY pacipefieieHne / CHMMETPHYHO OTHOCHTEIHHO HYIISL, TO KPHTHUYECKHE TOY-

KH CHMMCTPHYHBI OTHOCHTCIIBHO HYIIA, T.C. CCIIH 00O3HAYHTH HCpes ZHF IIPABYHO KPHTHYCCKYIO

TOUKY, TO — Z,, OYIET JIEBOH KPHTHYECKOH TOUYKOH.

HanoOonbIimas MOITHOCTh KPHTEPHS (BEPOSITHOCTD ITONMAJaHH KPHTEPHS B KPHTHYECKYEO
00ITacTh IIPH CITPaBeIIHBOCTH KOHKYPHPYIOIIEH T'MITOTE3BI) JOCTHIAETCS TOr/a, KOrJa BEPOST-

ACKYMEHT MOANMUCAH [HTEPBAIOB KPHTHYeCKOH 00IacTH paBHa X / 2:
SNEKTPOHHOW MOAMWUCHIO r
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6 2. P(Z >z )= (;g/ 2.
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa kP
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CTaTOYHO HAHTH 3HaUYcHHe apryMeHTa (QpyHKIHMH Jlamnaca, KOTOPOMY COOTBETCTIBYET 3HaucHHeE
(P VHKITHH, paBHOE (l — CI)/Z:
D(z,,)=1—-a)/2.
OO0o3HaYHM 3HaUYeHHEe KPHTEPHS, BRIUHCIIEHHOE I10 JaHHBIM HaOIIOAeHHIL, Yepes y4
Eciu |/

Ecomu |/

Habm *

wabim < Z@ — HeT OCHOBAHHI OTBEPIHYTDH HVYIICBYIO I'HITOTC3Y.

Habm

= Zr-:p — HVIICBAA I'HIIOTC3a OTBCPI'daCTCA.

Bropoit cryyaii. Hynmepas rumoreza H {)ZM (X ) =M (Y ) KoHKypHpYIOIIas rumo-
Te3a HIM(X) >M(Y)

B sToM CIIYHAC CTPOHTCA ITPABOCTOPOHHIA KPHTHYCCKAA GﬁHElETL:, HCXOIHd H3 TpEﬁDEa-

HHA, YTOOBI BEPOATHOCTD IIOIIAJaHIA KPHTCPHA / B ATy 00J1acTh B ITPEAITOJIOKCHHH CITPABC/I-
JIHBOCTIL H}"HEEDfI THITOTE3BI ObIIa pPdBHA ITPHHATOMY YPOBHIO 3HAYHMOCTIH.

P(Z > Zip )=0.
Jlns Toro, 4yroOBl HAHTH T'PaHHIY Zp IIPAaBOCTOPOHHEH KPHTHYECKOH OOJIacTH, JOCTa-

TOYHO HaHTH 3HaYeHHe aprymeHTa (QyHkimu Jlammaca, KOTOpPOMY COOTBETCTBYET 3HauyeHHE
() VHKITHH, PaBHOE (1 — 2(1)/2 :
D(z,,) =(1—2a)/2.

OO603HaYHM 3HAUYeHHE KPHTEPH S, BEIMHUCIEHHOE IT0 JaHHBIM HaOIIIOAEHHIT, YePE3 4
Eciu /

Habn

Habn *

< fop — HeT OCHOBaHHMI OTBEPIHYTDL HVIICBYIO I'HITOTC3Y.

— HVYIJICBAA I'HITOTC3d4 OTBCPracTCAa.

Koumponsusie 6onpocel u 3a0anus:

1. CraTucTHYECKas THITOTE3A.

2. MOIIHOCTh KPUTEPHSL.

3. Kputnyeckast o0nacTsb.

3amanue 1. TexHuyecKas HOpMa IIpeAycMaTpHBaeT B cpeaHeM 40 ceK. Ha BBOIOIHEHHE
OIIPEJIEJIEHHON TEXHOIOTHYECKOH OIlepallli Ha KOHBEHEPE 110 IIPOH3BOJICTBY YacoB. OT pabor-
HHI[, pabOTAarOIMX HA STOH OIlepalfHH, ITOCTYIIHIN KaJI00kI, YTO OHH B JeHCTBHTEIILHOCTH 3a-
TPauMBarOT Ha 3TV OIepaliio OOJbIINe BpeMeHH. I MPOBEPKH JaHHOH Kalo0kl ITPOH3BEICHBI
XPOHOMETPHYECKHE H3MEPEHNS BPEMEHH BBIIIOITHEHNS 3TOH TEXHOJIOTHYECKOH OIlepaliu y 30
PaOOTHHII, 3aHATHIX HA 3TOH OIEepaIHH, H ITOIIYUYEHO CPEJIHEE BPEMS BEINIOIIHEHH A OIeparpum 42
ceK. MoKHO 1 (Ipejroaaras BpeMs BEIIIOTHEHHS TEXHOIOIHYEeCKOH OIepalii CIIyYaiHOH Be-
JTHYHHOH, ITOMYHHSIOIIEHCS HOPMAJIbHOMY 3aKOHY) ITO0 HMEFOIIHMCS XPOHOMETPHYECKHM JIaH-
HBIM Ha YPOBHe 3HAUMMOCTH 0,01 OTKIIOHHTH THITOTE3Y O TOM, UTO CPeJHEE BPEMS BBIOIOITHEHHSA

ARIYMET LIQRRKGAH 36CTHO, YTO CpeJHee KBAaIpPaTHUECKOe OTKIIOHE-
SNEKTPOHHOM NOAMKUCHIO = PEA anp

Ceptuchukar:. 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LleBGayxoea TateAHa AnekcaHapoBHa

cek.?

Nencreutened: ¢ 20.08.2021 no 20.08.2022

53



3agaHue 2. DKOHOMHYECKHH aHaIM3 IIPOH3BOAUTEIILHOCTH TPYAA IIPEMIIPHSITHI OTPaCII
TIO3BOJIUI BEIABHHYTE THITOTE3Y O HANMMYHH ABYX THIIOB IIPEAIIPHUATHI C Pa3IMYHOH CPEIHEN
BEJIHMUHHOM ITOKAa3aTelIs IPOH3BOAUTEILHOCTH Tpyaa. BreibopouHoe obOciemoraHne 42-X mpen-
IIPUSTHI TIEPBOH I'PYIOIBI JATI0 CIEAVIOIIHE PEe3YIIbTAaThl. CPEIHSI IMPOH3BOIHTEIIBPHOCTE TPY/la
coctapiwna 119 nperamnen. I1lo maHHBIM BEIOOPOYHOrO OOCIeHOBAHHA 35-H IIPEIIIPHATHIH BTOPOH
TPYIIIBI CPERHSSI IIPOH3BOAUTENBHOCTE TPyaa cocTaBwia 107 meraneil. ['eHepalbHBIE THCIIED-
cuH H3BecTHRI: D(X) = 126,91 ; D(Y) = 136,1. Cuynras, yTo BEIOOPKH H3BIEYEHEI H3 HOPMAJIbHO
pacIpeieIEHHBIX T'eHEPAIIbHBIX COBOKYITHOCTEH X H Y, HA YPOBHE 3HAYHMOCTH 0,05 IMpOBEpPBTE,
CIIYYAHHO JIM TONIYYEHHOE paslHMuHe CPeIHHX IToKas3aTelleH ITPOM3BOAHUTEIIRHOCTH TPVAa B
TPYIIIaxX WIH K& HMEIOTCS JABa THIIA MIPEAIIPUSITHH ¢ PasiIHYHON CPeIHEH BEITHYHHOH ITPOH3BO-
IHUTEILHOCTH TPVA.

[TapTHsa u3gemii MPHHUMAETCS B TOM CIIy4yae, eCIM BEPOSTHOCThH TOTO, YTO HM3JEIHE
OKaKeTCS COOTBETCTBVIOIIHMM CTaHIapTy, cOCTaBisgeT He MeHee 0,97. CpeaH ciIydyaHHO OTO-
OpaHHBIX 200 H3IEIHI IIPOBEPSEMOH ITapTHH OKa3ajloch 193 COOTBETCTBYIOIHMX CTaHAAPTY.

MozxHO 1TH Ha YpoBHE 3HAUUMOCTH L = 0,02 IIpHHATE DTapTHEO!

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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5. Yueono-memoouueckoe u uH@opmauloHHoe odecneuerue OUCUUNIUHbL

5.1 Ilepeuernv OCHO6HOU U 0ONOJIHUMENILHOIL JILMEPAMYpPbl, HEOOX00UMOIL 014 0C60¢e-
HUA OUCUUNIIUHbL

5.1.2 Ilepeuens 0CHOGHOIL iUmMep AmMypol:

1. Ilumaues, B. C. BrIcimasg MateMaTHKa: yueOHHK A11a GakanaBpo / B.C. IllumaueB |
rmox ped. A.H. TuxoHoBa. — 4-e u3a., ucrnp. U gom. — M. : Opaiir, 2014. — 607 c¢. — (bakamnasp.
bBazoBrrii Kype). — Ha yueOHuke rpud: Pex. YMO. — ISBN 978-5-9916-3325-3

3.1.3 Ilepeuens 0ononHumenbHOU umepamypsl:

1. BoromonoB, H. B. MaremaTtnka: yuyeOHHK J19 GakanaBpoB / H.B. Boromomnos, I1.H.
CamornneHko, Mock. I'oc. YH-T Ttex. M yrip. Mim. K.I'. PazymMoBckoro. — 3-e usj., ne-pepad. "
nor. — M. : IOpainr, 2014. — 396 c. : w1, — (bakamaBp. bazoBeni kypc). — Ha yueGHHKE IpH:
Hom. MO. —ISBN 978-5-9916-3467-0

5.2 Ilepeuens yuedHO-MemOOUUECKOZO ODecneueHUus CcamocmosmesibHoil padomol
obyuaroniuxca no OUCUUNIUHE

1. MeToanueckne peKOMeHIAIUH IS ITOATOTOBKH K ITPAKTHYECKHM 3aHSTHAM IO JIC-
IrmHe «MaTteMaTHKa.

2. MetoauyecKHe peKOMEHIAI[MI IT0 OpraHU3aI[HH CaMOCTOSTEIbHOH PaldoThl CTYIEHTOB

10 JHUCILIMILIMHE «MareMaTHKa.

3.3 Ilepeuens pecypcoé UHPOPMAUUOHHO-MENEKOMMYHUKAUUOHHOU cemu Humep-
Hem, HeedxX00UMBIX 0719 0C6 0eHUA OUCHUUNTIUHBL
L. http://www.biblioclub.ru -ObC "YHuBepcurerckas OHOIHOTEKA OHIAH"

2. http://www.iprbookshop.ru/ - OnekTpoHHO- 6HONIHoTEYHasA cucTeMa [PRbooks

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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MHWHUCTEPCTBO HAYKHW W BBICHIEI'O ObPASOBAHWA
POCCHHUCKOHU OEJIEPAIINHA
DenepabHOE TOCYIAaPCTBEHHOE aBTOHOMHOE 00Pa30BaTEILHOE YUPEKIEHHE

BBICIIIETO OOPAa30BAHUS
«CEBEPO-KABKA3CKHWH ©®EJJEPAJILHEIA YHUBEPCHUTET »
[Tarnropekmii mHCTHTYT ((prnan) CKOY

Meroanieckne YKRaA3aHNA

AT Gﬁ}"‘-IHIGH_[ID{CH ITO OpPraHM3aIlHH H ITPOBCACHHIO CAMOCT OAT eJIbHOH pﬂﬁGTBI
10 JUCIOUIHHE «MaTteMaTHKay

19.03.04 TexHOmOrus IMpOAYKIHHA H OpraHH3aIisg o0IeCTBEHHOI'O IIHTaHH I
HaIpaBIeHHOCTE (MpodHis) T eXHOIOTHA H OpraHH3alid PecTOPAHHOIO Jiefa

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa ICK, 2022
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1 OO0Ias XapaKTepHCTHKA CaMOCTOSTEINBPHOH Pad0Thl OOYYAIOIIETrOCS IIPH H3YYe-

HHH THCIIHIUIHHEL « MaTeMaTHKay

2 [TnaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH paOoThI
3 KOHTpOIBbHBIE TOYKH H BHABI OTYETHOCTH IT0 HUM
4 MeTtoanuecKie peKOMEHAAIHH 10 H3YUEHHIO TEOPETHYECKOI O
MaTepHaIa
5 MeTtoanueckHe yKa3aHH I10 ITOATOTOBKE K SK3aMEHY
6 YyeOGHO-MeTOIHYECKOe H HH(POPMAIHOHHOe oOecIieYeHHe JH CIIHIIIHHEL
[IOKYMEHT NOAMNWUCAH
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BBeaeHune

CamocTtosarenbHasa pabora — ImaHHpyeMas yueOHas, yueOHO-HCCIIe0BaTeIbCKasl, Hayy-
HO-HCCIIeJJoBaTeNlbcKasd paboTa CTYAEHTOB, BBIOIOIHSIEeMAas BO BHeayJHTOPHOe (ayIHTOPHOE)
BpeMd 10 3aJaHHIO H IIPH METOMHYSCKOM PYKOBOJCTBE IIpPelogaBaTelsl, HO Oe3 ero HeIocpe-
CTBEHHOI'O yyacTHS (IIpH YacTHYHOM HEMOCPeICTBEHHOM YYAacTHH IIpeIlojaBaTelsl, OCTaBIISIO-
IIeM BeA YIIYIO POJIb 3a pa0OTOH CTYAEHTOB).

CaMocTosTEelIbHASA padora CTYAEHTOB B BY3e MBIMeTCS BaKHBIM BHIOM YV4UeOHOH H
HAYYHOH JAeSTeIbHOCTH CTYAEHTA.

Benayimas 1ieins opranuszaiini H ocyinecTeieHHs CPC moikHa coBMIaJarh ¢ LEIBI 00Y-
YEeHHS CTYJeHTa — IIOATOTOBKOH OakajiaBpa ¢ BBRICIIHM oOpasoaHHeM. [Ipn opranmszaimm CPC
Ba)KHBIM H HeOOXOHMBIM YCIIOBHEM CTAaHOBATCSA (POPMIpPOBaHHE YMEHHSI CaMOCTOSATEIIFHOI pa-
OOTHI I IIPHOOPETEHN S 3HAHHI, HABEIKOB M BO3MOXKHOCTH OpraHM3allMH YI4eOHOH M HayYHOH
HIESTEIILHOCTH.

[{enpr0 caMOCTOSATEIILHOH PaboThI CTYIEHTOB SBISIETCS OBJIaJieHHe (DyHJaMeHTalIbHBIMH
3HAHHSMH, ITPO(eCCHOHATBHBIMH YMeHHSIMH H HaBBIKAMH JeSTeIbHOCTH IT0 ITPO(HIIO, OITBITOM
TBOPYECKOH, HCCIIeJORBATEIBCKONH AeaTe/IbHOCTH. CaMOoCcTOoSATeNbHAas padoTa CTYIEHTOB CIIOCO0-
CTBYET PasBHUTHIO CaMOCTOSTEIBLHOCTH, OTBETCTBEHHOCTH H OPraHH30BAaHHOCTH, TBOPYECKOIO

ITOJIX0/Ia K PEMIEHHIO ITPo0IeM y4eOHOro H IMpogeCCHOHAILHOIO VPOBHSL.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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O0nras XapakTepHCTHKA CAMOCTOAT €/IbHOH Pa00ThI 00Y4UaIOIIerocsi MpH M3y YeHHH

MCIMILTHHBI «MaTreMmar uKa»

CaMocTosTelIbHAA padoTa - IUIaHHpyeMas yueOHas, yueOHO-HCCIeAOBaTelIbCKasl, Hayy-
HO-HCCJIeJoBaTebcKasd padoTa CTYIAEHTOB, BBIOIONIHSIEMas BO BHeayJHTOPHOe (ayAHTOPHOE)
BpeMd TI0 3aJJaHHIO H ITPH METOMMYECKOM PYKOBOJICTBE IPEIToAaBaTeis, HO O6e3 ero HeIrocpes-
CTBEHHOI' O y4acTHS (IIpH YaCTHYHOM HEMOCPEACTBEHHOM YYaCTHH ITPENOJABATENS, OCTABIISIO-
II[eM BeIVIIYIO POJIb 3a PaOOTOH CTYIEHTOB).

CaMocTosTellbHAA padora CTYAEHTOB B BY3e gBIgeTCS BaKHBIM BHIAOM VYUeOHOH H
HAYYHOH JEATEIIbHOCTH CTYAeHTa. CaMOCTOATEIbHAs padoTa CTYAEHTOB HIPAET 3HAYHTEIIFH VIO
POJIb B PEHTHHI OBOH TEXHOJIOTHH 00yueHHS. B CBs3H ¢ 3THM, 00yueHHe B BY 3¢ BKIIFOUAET B Ce-
05 ABe, IMMPAKTHYECKH OJHHAKOBBIE TTI0 0O0OBEMY H B3aHMOBIIHSHIO YaCTH — Ipollecca OOYUeHHS H
nporiecca camMooOyueHHs. Ilostomy CPC gomkHa craTh 3 (QeKTHBHOH H IieleHaIIpaBIeHHOH pa-
OOTOH CTYIEHTA.

K coBpeMeHHOMY CITEI[HAIICTY OOINECTBO IIPedb ABISIET JOCTATOUYHO IMMHPOKHI IIEPEUYEHB
TpeOOBaHHH, CpeJH KOTOPBIX HEMAIOBAKHOE 3HAUEHHE HMEET HAIIMYHE V BEIITYCKHHKOB OIpee-
JIEHHBIX CIIOCOOHOCTEN M YMEHHS CaMOCTOSTEIbHO JOOBIBATh 3HAHHMS M3 Pa3IHYHBIX HCTOYHH-
KOB, CHCTEMATH3HPOBRATh ITOJIYYEHHYIO HH() OPMAI[HIO, JaBaTh OLIEHKY KOHKPETHOH (PHHAHCOBOIM
cutyarii. QopMHpOBAaHHE TAKOTO YMEHHS ITPOMCXOAHUT B TEUYEHHE BCErO IEpHOJa OOYUEHHSI
yepes YYacTHe CTYIAEHTOB B IPAKTHUYECKHX 3aHSATHAX, BEIIOTHEHHE KOHTPOIBHBIX 3aJaHHH U Te-
CTOB, HaITHCAaHHE KYPCOBBIX H BBHIITYCKHBIX KBaIH(DHKAITHOHHBIX paloT. IIpH 3TOM caMocTOS-
TelbHas padoTa CTYASHTOB HIPAeT PEIAIOIYIO POJIb B X0/ BCEro YueOHOTO IIPOoIlecca.

Beayias 1ens opranmzaliii B ocyinecTiIeHHI CPC qoiKHa COBIIAJaTh C LIENIBIO 00Y-
YEHHS CTYAEHTa — ITOATOTOBKOH CIIEI[HAINCTA M OaKalaBpa ¢ BRICIIIMM oOpa3oBaHHEM. [IpH op-
raamzanui CPC BaXXHBIM H HEOOXOIHMBIM YCIOBHEM CTAaHOBATCS (POPMHPOBAHHE YMEHHS CaMO-
CTOSATEIIBHON pabOoThI IS ITPHOOPETEHH S 3HAHHH, HABBIKOB H BO3MOKHOCTH OpraHH3aIHMH y4el-
HOH M HAYYHOH JIESITEILHOCTH.

QOpMBI CAMOCTOSATENIBFHON PadOoTHl CTYAEHTOB pasHOOOpasHBl. B COOTBETCTBHH ¢ pado-
YyeH IMPOrpaMMON IHCIMIUIMHEL IIPEeAYCMOTPEHEI CIEAVIOIHE BHALI CAMOCTOSATEIIBFHON PabOTH
CTYICHTA:

- CAMOCTOSITEIIbHOE H3YUEHHE JIHTePaTyPHI,

- CAaMOCTOATCIIbHOC PCIICHHE 3a/a™,

[OKYMEHT MOAMUCAH
SNEKTPOHHOM MNOAMMUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

imepdamypsl — CAMOCTOMAICIIBHOC OBJIAJCHHC
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3ad auamu caMOCTOST €JIbHOI O H3YUEHHS JINTEPATYPHI SBJISIOTCS

o YIIIyOIIeHHE H PACIIHPEHHE TEOPETHYECKHX 3HAHHI,

* (popMHpOBaHHE YMeHHI HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPaBOYHYEO
JTOKYMEHTALIHIO H CIIEIHAIBLHVIO IHTEPATYPY,

° Pa3BHTHE ITO3HABATEIILHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTVYIEHTOB.

Ilens camocmoamensHozo peuteHus 3a0ay - OBIaJeHHE TTPOQeCCHOHATbHEIMH YMEHH SI-
MH H HaBBIKAMH JIeITeIbHOCTH IT0 IIPOHII0 OYAYINEeH AesITeIbHOCTH.

3adauamu CaMOCTOST EJIBHOI' O PEIEHHS 3a4a4 SBIISIEOTCAL:

° CHCTEMATH3aI[HI H 3aKPEIUIEHHE TTOJIYYEHHBIX TEOPETHYECKHX 3HAHHH H IIPaKTH-
YECKHX YMEHHH CTYJIEHTORB,

o (pOpMHpPOBAaHHE CAMOCTOSTEILHOCTH MBIIIUIEHHS, CIIOCOOHOCTEH K caMOpa3BH-
THIO, CAMOCOBEPIIEHCTBOBAHHIO H CaMOPeallH3al[ I,

* Pa3BHTHE HCCIEA0BATEIBCKHX YMEHHI.

Ilenvro camocmoamenbHo20 6bINOJIHEHUA PACUCMHO-2PAPUUECKOU padombl TIO IIC-
I[HIIMHE SBISETCS OBIaJeHHe (PYHIaMEHTAJIbHBIMH 3HAHHSIMH, ITIPO(ECCHOHAILHBIMA YMEHH -
MH H HaBBIKAMH JeSTEIbHOCTH IO IIPOQHIIFO, ONBITOM TBOPYECKOH, HCCIe0BaTelIbCKOH Jes-
TeIIbHOCTH.

3adauamu JaHHOT O BHIAa CaMOCTOSATEILHON PalOTEI CTYASHTA SBIISEOTCS:

o CHCTEMATH3aI[HI H 3aKPEIUIEHHE TTOJIYYEHHBIX TEOPETHUYECKHX 3HAHHH H IIPaKTH-
YECKHX YMEHHH CTYEHTOB,

o VIIIYOJIEHHE H PacIlPeHHE TEOPETHUYECKIX 3HAHHI,

° (pOopMHpOBaHHE YMEHHH HCIIOIh30BaTh HOPMAaTHBHYIO, ITPABOBYIO, CITPaBOYHYEO
JOKYMEHTAITHIO H CIIEIIHAIIbHVIO JINTEPATYPY,

o Pa3BHTHE IT03HABATEIIFHBIX CIIOCOOHOCTEN H aKTHBHOCTH CTYIAEHTOB. TBOPYECKOH
HHHI[HATHBEL, CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

* (OpMHpPOBaHHE CAaMOCTOSTEILHOCTH MBIIIUIEHHS, CIIOCOOHOCTEl K caMOpasBH-
THIO, CAMOCOBEPIIEHCTBOBAHHIO H CaMOpeaTn3allHi,

° Pa3BHTHE HCCIENOBATEIBCKHX YMEHHI

o HCIIOJIB30BAHNE MaTepHaia, COOpaHHOIO M ITOIYYEHHOIO B XOJE CAMOCTOSIENb-
HBIX 3aHSATHH Ha CEMHHApax, Ha ITPaKTHYECKHX H 1a00paTOpHBIX 3aHSATHIX, IIPH HAIHCAHHH KY]P-

COBOH padoOTHI.
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B pesynpraTe OCBOEHHSA JHCI[HIDIHHBEI (POPMHPYIOTCS CIIEAVIOMIHH IepeuyeHb ITIaHHpYe-

MBIX PC3VYJIbTATOB Gﬁ}"‘IEHI[}I II0 JHUCIHIUIIHE, COOTHECEHHEIX C INIAHHPYCMBIMHI PC3VIIbTATaMH

OCBOEHHS 00pa30BaTEILHOH IIPOrPaMMBl:

[ImannpyeMble pe3ylIbTaThl
00y4eHHS 110 JHCIHIUTHHE
(MOIYIIIO), XapaKTe pH3YIOIITHE
ATarbl POPMIPOBAHHSI KOMIIE-
TEHIHH, HHIHKaTOPOB

Kom, popmynHpoBka KomIte- Koz, dhopMympoBKa HHIHKA-
TEHI[HH TOpa

3HAET OCHOBEI MaTeMaTHYe-
CKOI'0 aHaJIM3a, IHHEeHHOH ajl-
reOphl, TEOPHH BEPOSITHOCTEH
1 MaTeMaTHYeCKOM CTaTHCTH-
KH KaK YHHBEPCAIbHOIO SI3bI-
Ka HaYKH, HEOOXOHMOI O 1S
MO EIIMPOBAHU S SIBIIEHHI H

IIPOIIECCOB.

YK-1 CriocoGeH OCYIIeCTBIATE WJI-1vx.1 Bergensger mpo- YMEET pacIiosHaTh MaTeMaTH-
TTOMCK, KpHTHYECKHI aHaJIH3 H OIIEMHYIO CHTYaI[HIO, OCY- YeCKHE OOBEKTHI.
CHHTE3 HH(POPMAIHH, IIPHMe- IECTBIISIET €€ aHaIN3 U IHa- Brageetr HaBbIKaMH cOopa,
HSTH CHCTEMHBIH IMOIXOM IS THOCTHKY Ha OCHOBE CHCTEM- | 00paCOTKH HH(pOpPMAI[HH, HH-
PELIeHNS TIOCTABJIEHHBIX 3a/a4 HOT'O ITOAXO/a; CTPYMEHTapPHEM IS PEIIeHI S

IIPOCTEHIIIX MaTeMaTHYeCKIX

3aJla4 H MaTeMaTHYECKOH

TEPMHHOJIOTHEHN, H Pa3IIHy-
HBIMH CITOCOOaMH ITPeJICTaB-
JIEHH I MaTeMaTHYECKOH HH-
(popMaIiH (aHaITHTHYECKHM,
rpapHUeCKHM, CJIOBECHBIM H

Ip.).

3HAeT OCHOBHBIE METO/IBI H

MOJIEIIH PEIIEHHS THIIOBBIX

3a1ay.

YMeeT IIPHMEHSITh MeTOJIbI
MaTEMAaTHYECKOI'O aHAIIM3a H
MO EeIIMPOBAHHU L, TEOpETHYE-
CKOI'O H 3KCIIEPHMEHTAIILHOI O
HCCIIEMOBAHN S JUIS PEILeHIST

3aJ1ay.

NJ1-20mx-2 Ucrione3yeT HaBEI-
KH CaMOCTOSTEIIBHONH PadOThHI

CO CIIEIHAJIbHOH JIHTEPATYPOH
OCHOBHEIE 3aKOHBI H METO/IEI Brageer HaBRIKaMH IIpHMEHE-
IITISI COBEPIIIEHCTRBOBAHI S 3HA-

HCCIIe JOBAHIIL eCTEeCTBEHHBIX - HHA COBPCMCHHOI'O MdATCMa-
HHI B 00JIaCTH eCTeCTBEHHBIX

HAVK JUIA PEHICHHA 34449 ITPO- THHYECKOI'O HHCTPYMCHTAPHA

3 HaYK JUISI pellleHH s 3aJa4
(peCCHOHAILHOH JAeITeIbHOCTH - IU1SI PEIIEHHS 3aJa4d yIIpaBJIe-
Ipo(p eCCHOHAILHOH JIeSITElb- .
HHS, METOJHKOH ITOCTPOEHH S,

HOCTH
dHAJIH3d H IIPHMCHCHHA MaTC-
MaTHUYECKHX MOIEJIEH IIIT

OLICHKIT COCTOAHHA H ITPOI'HO-

NOKYMEHT noanncAH 3d Pa3BHTIA SIBTIEHIHH H IIPO-

SNEKTPOHHOW NOAMUCHIO I[ECCOB B YIIPABIIEHHH, CIIO-
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6
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3VYIIbTAT ITPOBCACHHBIX HCCJIIC-
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JIOBAaHHH B BHJ€ KOHKPETHBIX
PEKOMEHIALHIT B TEpPMHHAX
ITPeIMETHOH 00JIaCTH 3HAHH L.
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ILlnan-rpadguK BbINOJIHEHHA CAMOCTOAT eJIbHOH PadoThbI

K OB pearmisy- OOBEM YACOB, B TOM YHCIIE
eMBIX KOMIIE- Bua gesreIbHOCTH Tiii?;i; KG:;ZIETH
TEHIMI, HHJI- CTYIEHTOB CPC p Bceero
kaTopa(oB) OLIEHKH IIperoara-
TelleM
I cemectp
CaMOCTOSTEIbHOE Cobecero-
| H3YUYEHHE JINTEPATYPEI a 130,41 14,49 144.9
YK-1 | BaHHE
W1 1o TeMaM Nel-18
JEA [IoaroTORKA K JIEKITH- Cobeceqo-
OIIK-2 0,405 0,045 0,45
MIT-20mc.» SIM BaHHE
IloaroTroBka K Ipak- Cobeceqo- 0.81 0.09 0.9
THYECKHM 3aHITHSIM BaHHE
Hroro 3a 1 cemecrp: 131,625 14,625 146,25
HToro: 131,625 14,625 146,25
[OKYMEHT MOANMUCAH

SNEKTPOHHOW NOAMUCKIO
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KoHTpo. 1bHbIE TOYKH H BHIbI OTYETHOCTH 110 HEM
PelTHHTOBAS CHCTeMa YCIIEBAaEMOCTH CTYAEHTOB HE NPEeIyCMOTPeHa A1 3a0YHOH (Pop-

MBI OOYUEHHS.
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MeTtomueckne PEKOMERIANNN IO NH3YUCHHIO TCOPETHYIECKOI'0O MAaTEepHaAJIA

CaMocTosTelIbHAA padoTa CTYAeHTa HAaUHMHAETCS ¢ BHUMATEJIbHOI'O O3HAKOMIIEHHS C CO-
IepKaHHeM yueOGHOr 0 Kypca.

M3ydeHHe KaKIOH TEMEBI CIIEAYET HAUHHATh C BHUMATEIIPHOI O O3HAKOMIIEHHS ¢ HabOpoM
BOIIPOCOB. OHH OPHEHTHPYIOT CTYAEHTA, ITOKA3BIBAIOT, YTO OH JOIDKEH 3HATh IO JaHHOH TeME.
Borpocel TeMBl KaK OBl HAaKIaABRIBAIOTCS Ha COOTBETCTBVIOIIYIO IJIaBY M30paHHOro yucOHIKa
HIH yu4eOHOro rmocodus. B urore JOMKHO OBITH SICHBIM, KAKHE BOITPOCKHL TEMBI YUeOHOI0 Kypca H
C KaKOH I'TTYOHHOH PacKPHITEI B KOHKPETHOM Y4eOHOM MaTepHaie, a KaKHe BOOOIIE OITYIIEHEL.
Tpebyercsa TBOPUECKOE OTHOIIEHHE H K CaMOMY COAEPKAHHIO JHCIIHITIIHHEI.

BOITpOCEL, COCTABILIONTHE €€ COJEpKaHHe, O0IaJar0T PasHOH CTEIIEHBIO BaXKHOCTH. ECTh
BOITPOCHI, BBIOTOTHSIONIHE (PYHKIHIO JTOTHYeCKOH CBSI3KH COAep’KaHHSI TeMBl H BCero Kypca,
HMEIOTCS BOIIPOCH! OITHCATEIIFHOIO WIH Pa3zbsACHHTEIIFHOIO XapaKTepa, a TaKKe HCTOPHYECKOIO
B3KCKypca B 00IacTh HM3y4YaeMOH AHCIHIUIMHBL. BCe 3TH BOIIPOCH HE COCTABJISIFOT CYTH IIOHS-
THHHOI'O, KOHIIENITYAJIBHOI'O COAEPKaHHS TEMBI, HO HEOOXOIMMBI IS IETOCTHOIO BOCIIPHATHS
H3YYAEMBIX ITPOOIIEM.

HM3yyaeMass QUCIMIUIMHA HMEET CBOH KaTeTr OpHaIbHO-TIOHSATHIHEBLIN armiapar. HayuHble
IIOHSTHSA — 5TO Ta 0aza, Ha KOTOPOH CTPOHTCS Kaxkias HayKa. IIOHSATHS — VY3IIOBBEIE, OIIOPHEIE
ITYHKTHI KaK HAYYHOI'0, TaK H YUYeOHOI0 ITO3HAHHS, JIOTHUYECKHE CTVIIEHH JBIKEHHSI B yuebe OT
IIPOCTOrO K CIIOKHOMY, OT SIBIIEHHS K CYIIIHOCTH. be3 SICHOrO ITOHMMAHHS ITOHATHH yyeba KparHe
3aTPYAHSETCS, 4 COAEPKAHHE IIPHOOPETEHHBIX 3HAHHI CTAHOBHTCS TYCKIIBIM, PacCIl/IBIBYATHIM.

CTyIeHT OOIDKEH IIOHHMAaTh, YTO CAMOCTOSTEIBLHOE OBIAJEHHE 3HAHHAMH SBJISIETCS
TJIaBHBEIM, OIPEAEILIFOINM. BEICIIas IIKOIa CO3MaeT AJISL 3TOr0 HEOOXOMHMMEIE YCIIOBHSL, ITIOMOra-
eT Oy YIIEMY BBICOKOKBATH()HIHPOBAHHOMY CIIEI[HAIIMCTY OBJIAJeTh TEXHOIIOTHEH CaMOCTOS-
TEIIBHOI'O IIPON3BOACTBA 3HAHHI.

B camocrogrensHOH pabore CTYAEHTAM IIPHXOAHTCS HCIIONB30BATh JINTEPATYPY pasiiHy-
HBIX BHJIOB: IIEPBOHCTOYHHKH, MOHOrpa()HH, Hay4yHble COOPHHKH, XPecTOMAaTHH, Y4eOHHKH,
yueOHBIe TTOCOOHS, XKYpHaIel H Ap. M3yueHHe Kypca IIpeArionaracT 3HaKOMCTBO CTYAEHTOB C
OoJBIIM 00BEMOM HAVUHOH M YUeOHOH JTHTEPaTYpPEl, UTO, B CBOIO OUepedb, ITOPOKIAAET HEOO-
XOMHMOCTE BEIPAOOTKH Y HHX PAallHOHAIbHO-KPHTHYECKOT'O ITOAX0Aa K H3YYaeMbIM HCTOYHHKAM.

YTOoOH HE «YTOHYTH» B OTPOMHOM O0BEME PEKOMEHIOBAHHBIX eMY UL H3YUYEeHHSI HCTOY-
HHKOB, CTYJEHT, IIPEXK]IE BCErO, JOIDKEH HAVUHTHCS ITPABWIBHO HX YHTATh. IIpaBIIIbEHOE YTEHHE

AOKYMEHT MNOANCAH slleTOBaHHE HecKOJIbKHM HeclIOKHBIM. HO BecCh-
SNEKTPOHHOW NOAMUCHIO e ’
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[IpempapHTEeNbHBIH ITPOCMOTP KHHIHM BKIFOYAeT O3HAKOMIIEHHE C THTVYIILHBEIM JIHCTOM
KHITH, aHHOTAI[MeH, IIPeaUCIIOBUEM, OITIaBIeHHEM. [IpH O3HAKOMIIEHHMH C OITIaBJIEHHEM HeoO0-
XOJIMMO BBIJEIINTE Pa3eiibl, ITIaBbl, ITaparpadsl, IIpeJcTaBILIOINHE AJI1 Bac HHTepec, Oermo HX
IIPOCMOTPETh, HANTH MecTa, OTHOCSIIHecs K TeMe (a03al[bl, CTpaHHIIbL, ITaparpadpbl), H IIO3HAKO-
MHUTBLCS ¢ HUMH B OOIIHMX YepTax.

HayuHbie H31aHHI COIMPOBOKIAIOTCS Pa3THYHBIMH BCIIOMOraTe IbHEIMH MaTepHalIaMH —
HaYUYHBIM aIlapaTroM, II03TOMY Ba’KHO 3HATh, M3 KaKIX OCHOBHEIX 3JIEMEHTOB OH COCTOHT, KaKO-
BBI €I'0 (D YHKIIHH.

3HAaKOMCTBO C KHHI'OH JIYUIIlE BCEIO HAUMHATL ¢ M3YUYEHHS aHHOTAI[MH — KPaTKOH Xa-
PAKTEPHCTHKH KHHIH, PaCKpBLIBAIOIIEH €€ COAepKaHNe, HICHHVIO, TEMAaTHYECKYIO H KaHPOBVYIO
HAaIIPaBJIEHHOCTh, CBEIeHHS 00 aBTOpPE, Ha3sHAUeHHE H APYIHe O0COOeHHOCTH. AHHOTAI[HI ITOMO-
TacT COCTAaBUTE IIpeJBapHTEIIbHOE MHEHHE O KHIITE.

['myGxe IMOHATE COoAep KaHIe KHHTH ITO3BOILIFOT BCTYITHTEIILHAS CTaThs, B KOTOPOH JIacT-
CsI OLIEHKA COJlepsKaHHSI KHHITH, 3aTparHBaeMOH B Hel ITpoOIeMaTHKH, COAEePKHTCS HH()OPMAIHS
O KH3HEHHOH H TBOPYECKOH OHOrpa()HH aBTOpa, BHICKA3BIBAKOTCH ITOJIEMHYECKHE 3aMeYaHHS,
PA3BACHSIOTCS OTJEIbHBIE IMOJIOKEHHS KHHTH, JAal0TCd KOMMEHTApHH M T.J. BOT mouyemy 3Ha-
KOMCTBO C BCTYIIMTEJILHOH CTaTheH IIPEICTABIIAETCS OUYeHb BaKHBIM. OHO ITOMOTaeT CTVAEHTY
COPHEHTHPOBAThCSA B TEKCTE PAabOTHL, OOpaTHTE BHHMAHHE Ha €€ HauOollee I[EHHBIE H BaXKHBIE
pa3eIbl.

Toit Ke LenH COMEHCTBYET 3HAKOMCTBO C OITIaBIIEHHEM, ITPEIHCIIOBHEM, ITOCIIECTIOBHEM.
BecpMa Imone3HsIMH 3JIEMEHTAMH HAYYHOTO allllapaTra SBISIOTCS CHOCKH, KOMMEHTapHH, Talm-
I[bI, TpapHKI, CIHCKH IHTepaTyphl. OHH He TOJBKO WIIIOCTPHPYIOT OTAEIBHEIE ITOIOKEHHS
KHHTH HJIH CTaThbH, HO H CaMH IT0 ce0e SBIISFOTCS JOITOJIHHTEIIFHEIM HCTOYHHKOM HH()OPMAIHH
IULST YHTATENIS.

Ecinu uynrares 3aHHTepecoBajia KakKas-TO BhICKa3aHHAs aBTOPOM MBICIIb, He HaIleIIas
ITOAPOOHOI0 OCBEIEHHS B JAHHOM HCTOYHHKE, OH MOKET OOpaTHThHCA K TEeKCTY HCTOYHHKA,
VIIOMHHAEMOI'O B CHOCKE, THOO K HCTOUHHKY, KOTOPBIH OH MOJKET HAaHTH B CITHCKE JIMTEPATYPHL,
PEKOMEHJOBAHHOH aBTOPOM IS CAMOCTOSATEIILHOI O H3YUEHHA.

CyIIeCTBYeT HECKOIBKO (POPM BEJEeHH S 3aITHCEH:

— IUTaH (IIpOCTOH H pa3BepHYTHIH) — HanOolIee KpaTKas (popMa 3aIHCcH IIPOYHTaHHOTO,
ITPEACTABILIIONIASA COOOH IEpeUYeHh BOIIPOCOB, pacCMAaTpHBAaeMBIX B KHHI€ HJIM cTaThe. PasBep-
HYTBIH IUIAH IIPeACTaBIsIeT coOOH Oofiee IMOAPOOHYIO 3aIlHCh IIPOYHTAHHOIO, ¢ JAeTalH3aleH

AOKYMEHT NOANUCAH [ IMTAT, CTATUCTHUYECKUX JAHHBIX U T.1. PasBep-
SNEKTPOHHOW NOANUCHIO ttar, s A b
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— Te3HCHl — KPaTKO C(OPMYIHPOBAHHBIE ITOTO0KEeHHS, OCHOBHBIE IMONNOXEHHS KHHTH,
craThH. Kak ITpaBHIIO, T€3HCHI COCTABILIEIOTCS ITOCIIE IIPEABAPHTEIIbHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, IIPH €ro ITOBTOPHOM ITPoYTeHHH. OHH ITOMOTar0T 3alIOMHHTh H CHCTEMAaTH3HPOBATh
HH(OPMAIIHIO.

CocTaBjIeHHE KOHCIIEKTOB

Bombmryto poilb B YCBOSHHH M ITIOBTOPEHHH MPOMHISHHOr0 MaTepHada HrpaeT XOPOIIIHit
KOHCITEKT, COAep Kalliii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKITHH.
KoHCIeKT — 3T0, TI0 CYIEeCTBY, HAOPOCOK, Pa3BEPHYTHIH ITJIaH CBSI3HOIO PaccKasa IT0 OCHOBHBIM
BOITPOCAM TEMBEI.

B Kakoii-TO Mepe KOHCIIEKT paccYHTaH (B 3aBHCHMOCTH OT HHIHBHYaIbHBEIX 0COOEeHHO-
CTell CTyAeHTa) He TOIIbKO Ha HHTEIUIEKTYaJIbHYIO H SMOI[HOHAIIBHYIO, HO H Ha 3PHTEIBHYIO I1a-
MSTE, TIPHUEM TeKCT KOHCIIEKTa HepeJKO aCCOIMHPYeTCA ellle M ¢ TeKCTOM YYeOHHKA HITH 3aITH-
ChIO NIeKIHH. [ToaToMy erde 3alioMHHAETCS COACpIKaHHE KOHCIIEKTOB, HAITHCAaHHBIX pa30opy-
BO, C ITOMYEPKHBAaHHEM HJIH BBIJIETIEHHEM Pa3psIAKOH KITFOUEBBIX CIIOB H (ppas.

CaMOCTOATEIbHO H3Y4YeHHBIE TeMBI ITPeJOCTaBIISIOTCS IIPeIlojlaBaTelll0 B (pOopMe KOH-
CIIeKTa, IT0 KOTOPOMY IIPOHCXOIHT coOecefoBaHHe. TeopeTHUYeCKHe TeMbl Kypca (OTAelbHBIE

EG]'[IJGGBI): BEIHOCHMBIC Hd CaMOCTOATCIJIbHOC H3VUCHIC, ITPCACTABIICHEI HHYKE.
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Metoanueckue YKa3aHHA 110 IOATOTOBRKE K SK3AMCHY

M3yueHne aTucIMIUIMHBL «MaTeMaTHKa» 3aBepIlacTcsd 3K3aMeHOM. [loAroroeka K sK3a-
MEHY CIIOCOOCTBYET 3aKPEIIEHHIO, YITIYOIEeHHIO H OOOOIIEHHIO 3HAHHH, TTOJIYVYAEMEBIX, B IIPO-
1ecce OOYUEHHS, a TaKXKe IIPHMEHEHHIO HX K PellleHHIO ITPaKTHYECKHX 3aJa4. ['0TOBSCH K BK3a-
MEHY, CTYAEHT JIMKBHIHPYET HMEIOIHECS IPOOEIIbl B 3HAHHAX, YITIYOISET, CHCTEMAaTH3HPYET H
VIIOPSAOYNBAET CBOM 3HaHI Ha sk3zaMeHe CTYIEHT AeMOHCTPHPYET TO, UTO OH ITPHOOPEN B
ITpolecce 0OOYUEHH S ITO0 KOHKPETHOH YYeOHOH JHUCIIHIUIHHE.

Ha KoHcyIbTaliy nepel S3K3aMeHOM CTYIEHTOB ITO3HAKOMST ¢ OCHOBHBIMH TpeOOBaHH -
M, OTBETST HA BOSHHKIIIHE YV HUX BOIIPOCHI. [103TOMY MOceleHne KOHCYIbTAI[Hil 003aTEIbHO.

[IpH 1oATrOTOBKE K 3K3aMeHY HEOOXOAUMO HCIIOIB30BaTh KOHCIIEKTHI JIEKIIHI I10 JIHCIH-
IUIHHEe, YUeOHHKH H yueOHBIe ITOCOOHS (M3 CIFCKAa OCHOBHOM M JIOIIOJHHTEIILHON JTHTEPaTyPHI)
WM KOHCIIEKT JIMTePaTyPhL, MPOYHMTAHHOH I10 YKa3aHHIO ITPEITOAABaTEIA B TEUEHHE CEMECTPA.

BHauase ciaeayeT IPOCMOTPETh BECh MaTepHAll IO CAaBaeéMOH MHCIHIUIMHE, OTMETHTH
IS ce0s TpYAHBIE BONIPOCHL. O0s3aTelIbHO B HHX pa3zo0parkcesa. B 3aKIoUeHHE eIIe pas IEIeco-
00pa3HO ITOBTOPHTH OCHOBHEIE ITOJIOKEHH .

CuHcTeMaTHYecKas IMOATOTOBKA K 3aHATHSAM B TEUEHHE CEMECTPA ITO3BOIIMT HCIIOIB30BaTh

BPpCMA SK3aMeHallHOHHOH CECCHH JJIS1 CHCTeMaTH3allHH 3HaHHI.

BonpochkI k 3K3aMeHy

1. Borpocs! (3a1a4a, 3aJjaHHe ) A1 IIPOBEPKH YPOBHS 00Yy4YeHHOCTH:

2. YT0 Takoe MarpHIla M KaKOBEI OIepalfii HaJ MaTPHIAMH?

3. J71s1 KaKIX MaTPHIL OIpelelIeHbI OIlePalHH CII0KeHNI (YMHOXKEHHS)?

4. OO0mamaeT 1 cnokeHHe (YMHOKeHHe) MaTPHIL CBOHCTBOM KOMMYTaTHBHOCTH ?

3. Yrto Takoe obparHasa Marpuia? JIroGas 11 MaTpHI[a HMEET ITPOTHBOIIOIOKHYIO?

6. [loueMy He oIpefierieHa orepalfis JejIeHHS MaTPHI[?

7. UTo Takoe OIpeAelMTelh MAaTPHIBI? Kak cBA3aHa oOpaTHMOCThE MATPHIIEI C €€
OIIpEJIeJIHTETIEM?

8. OIMImMTe METOIBI OTHICKAHIS PAaHI'a MATPHIEI.

NOKYMEHT NOANUCAH

ANEKTPOHHOW NOAMUCKIO YKECHHH OITPEACIIHTCIIA ITO CTPOKC (CTDH@H}’).
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L1.

Yro Takoe apH(pMeTHUYECKOE IIPOCTPAHCTBO BEKTOPOB H €ro 0azuc?

12. Kak H3MeHSITCS KOOPIHHATEL BEKTOPa IIPH IepeXoe OT cTaporo 6asHca K HOBO-
MY?

13. Yro Takoe cHCcTeMa JIMHEHHBIX anreOpanuecknx ypaBHeHHH (CJIAY) H ee perne-
HHE?

14. YTO 3HAYHT PEIIMTh CHCTEMY JINHEHHBIX YPaBHEHHH?

15. CKOJIBKO peleHnH MOKeT HMeTh CJIAY?

16. B 4yem cytp MeToma I'aycca? UTo Takoe aneMeHTapHEIE IPeoOpa30BaHIS CTPOK
MaTPHIIBI?

17. JIroOBlIe JIH CHCTEMBI MOJKHO PEINTH METOAOM Kpamepa M MaTpHUHBIM METOHOM?

18. YTo Takoe JIMHENHEIH OIIEPATOP M €TI0 MaTpHI[a?

19. OIMIIMTE METOJ[ OTBICKAHHS COOCTBEHHBIX BEKTOPOB H COOCTBEHHBIX 3HAYEHUH
oIeparopa.

20. Yro Takoe KBagpaTHYHasg (popMa H ee KaHOHHYECKHH BHJ?

21. Kak cocTarisgeTcsa MaTpHIla KBaApaTHIHOH (pOopMBI?

22. Yro Takoe BEKTOP, H KaKHe JTHHEHHBIE OIlepal(HH HaJ BEKTOPaMH MOKHO ITPOH3-
BECTH?

23. Yrto Takoe 6asHc, H CKOJIBKO 0a3HCOB CVYIIECTBYET B MHOKECTBE BCEX BEKTOPOB
IIPOCTPaHCTBRA?

24, CKOIBKO Pa3iIOKEeHHH 110 JaHHOMY 0a3HCy HMEET JAHHBIH BEKTOP?

25. 3aBHCAT JIH KOOPAHHATHEI OT BEIOOpa Gaszuca?

26. OmnpeaesroT s IH KOOPAHHATEI OJJHO3HAYHO BEIOOpPOM Oaszuca?

27. YTo Takoe CKaJISIPHOE IIPOU3BENEHHE BEKTOPOB H IO OCHOBHBIE CBOHCTBA?

28. Kak oInpeJennrs yroin MeXay BeKTopaMH? KaKOBEI VCIIOBHS KOJUIHHEAPHOCTH H

OPTOI'OHAJIbHOCTH EEI{TGPDE?

AOKYMEHT MOANMKMCAH HHYECKOE ITPHIIOKEHH I BEKTOPHOI'O TIPOHU3BEE-
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30.

31.

32.

33.

34.

KakoBo reoMeTpHueCKOe MPIIOKEHIE CMEIIIAHHOTO IIPOM3BEAEHHUS BEKTOPORB?
YeMy paBHO CMEIIAaHHOE ITPOU3BEIEHHE TPeX KOMIIITaHAPHBIX BEKTOPORB?
JIroGas i nmpsMast MOKeT OBITh 3aJlaHa JIHMHEHHBIM VPpaBHEHHEM

JIroG0e 1 JIHHENHOE YPaBHEHHE OIIPEAEIISET IIPSIMYIO?

OIMHIIHTE BCE BHIBI }*‘pﬂBHEHI]ﬁ ]'[pHI‘vi[Gﬁ H ITOACHHTC, KAKOB I‘E(}METI}H‘IECHIﬁ

CMBICIT KOA(D(HIMEHTOB B 3THX YPaBHEHHIX?

35.

36.

Kak HalTH pacCTOSHHE OT TOYKH JO IIPSAMOH Ha ITIOCKOCTH?

Kaxk OIIPEACIIMTE B3dIMHOC PACITOIIOKCHHC ITPAMBIX Ha IINIOCKOCTH. ITapalllICJIbHBI,

IICPIICHAHKYJLAPHEBI IUIH HEPECEI{HIGTGH? H ecnn IICPCCCKAIOTCA, KadK HaHTH YI'OJII MCKIY ITPAMBI-

MH?
37.
38.
CTH?
39.
40.

JIroGas M IIIOCKOCTE MOKET OBITH 3aJlaHa JIMHEHHBIM YPaBHEHHEM H HA000pOT?

KakoB reomMeTpH4ecKHi CMBICI KO3(D(QHIIHEHTOB B OOMIEM YpPaBHEHHH IIJIOCKO-

Kaxk Imomydnrs ypaBHEHHE IDIOCKOCTH, IIPOXOSINEH Yepes TPH TOYKH?

KaKoB KaHOHHYECKHH BHJ VPaBHEHHH 3JUIMIICA, THIIEPOOIBI, IMapadoibkl H KaKOB

reOMETPHYECKHH CMBICIT KO3()(PHITHEHTOB 3THX YPaBHEHHH?

41.

42,

43.

44,

CKOIBKO OceH CHMMETPHH HMeeT 3IHIIC (ramnepOora, mapadona)?
CKOIBKO BepHIHH HMeeT 3IUIHIic (THrepOona, mapadona)?
Kak ornpeaenHTh 3KCIEHTPHCHTET, JHPEKTPHCHL H (DOKYCHI JUIHIICA (THITepOOIbI)?

YTto Takoe MHJIIHHAPHYCCKIIC TTIOBECPXHOCTH H KdKHC OBIBAIOT BH/JIBI ITHJIIHHIPOB

BTOPOIO ITOPsIIKa?

45.

YTto Takoe IIOBEPXHOCTH EpE]H_[EHI[H? JBIsFOTCA TTH ITOBEPXHOCTAMIT BPALlCHHA

SIUTHITTHYECKHH HIH THIIepOonHyecKHH mapadomong?

46.

I[HH?

AT

Jlaitte ompeneneHHe (pyHKIHH. UTO HasbIBaeTcs, 0OIAaCThIO OIpeielleHHs (PyHK-

OJOKYMEHT NoariiCAH
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49. Kakas ) yHKI[HS Ha3bIBAETCS CIIOKHONH? IIpHBeHTE ITPHMEDHI.

50. Yrto Takoe YHcIIOBad IMOCIeA0oBaTelbHOCTE? ChOopMYyIIHPYITE OIpeelicHHe Orpa-

HHYEHHOH CBEPXY ITOCIIEA0BATEIIbHOCTH (OrpaHHYEHHOH CHH3Y, OrPaHHYeHHOH).
51.  CdopmympyiTe onpeAeaeHHe IIpeJella YHCIOBOH ITOCIEA0BAaTEIIBHOCTH.

52. Yrto Takoe cXOAAINAsICS YHCIOBaS ITOCIeOBATEILHOCTE (pacxoamasics)? OCHOB-

HOE CBOHCTBO CXOJSIIHXCS ITOCIIEOBAaTEIIEHOCTEH.

53. Kaxas rmocineqoRaTelIbHOCTh Ha3bIRaeTCa OecKOHeuHO MalloH? CBs3p OeCKOHEeYHO

MaJIOH ITOCIIeJOBATEIbHOCTH CO CXOMSIIEH IT0CIeOBATEIIFHOCTHIO.

54.  Kak cBS3aHBI ITOHATHA ITpefiella (PYHKI[HA C ITOHSTHSMH €€ IIPEJEIOB CIpaBa H

cresa?
55. ChopMyIHpyHTE OCHOBHEIE TEOPEMEI O ITpejieliax (PYHKIHI.

56. ChopMyIHpYHTe OIpejelIeHHe IS SKBHBAaJIEeHTHBIX OeCKOHEYHO MalbIX (OecKo-

HCHYHO MaJIbIX OJHOI'O ITOPAIKaA MEIJIDCTH).

37. [IpuBeHTEe P SKBHBAJIEHTHOCTH OSCKOHEUYHO MAaJIbIX () YHKI[HIA.

38. ChopMyIHpYHTe OIpelieleHHe HelIPEPIBHOCTH (PYHKIIHH B TOYKE H Ha MHOJKe-
CTBE.

59. Kaxme TOUKH Ha3bIBAaIOTCS TOUKAMH pa3phIBa (PYHKI[HH?

60. ChopMyIHPYHTE OCHOBHBIE TEOPEMBI JJISI HEITPEPEIBHEIX HA OTpe3Ke (PYHKIMHH.

61. Yro Taxkoe mpom3BoAHAaA (PYHKIHH? KakoB reoMeTpHYeCKHH H MeXaHHYeCKHI

CMBICII ITPOH3BOIHOH ?
62.  Uro Takoe mmpaBasg (1eBas) IIPOH3BOIHAS?

63.  SIBnfgercd IHM CyIIeCTBOBAaHHE ITPOH3BOJHOH HEOOXOMHMBIM YCIIOBHEM IH((]e-

PEHITHPYEMOCTH (PYHKITHH? J[0cTaTOYHBIM YCIOBHEM?

64. ChopMymHpyiiTe HEOOXOIHNMOe H JOCTaTOYHOE YCIOBHE AU (e peHIIHpyeMOCTH
() YHKIIHH.

65.  SIBIseTcs JIH HEMPEPBIBHOCTL (PYHKIMMH HEOOXOIHMEIM YCIOBHEM ee TH(PPepeH-
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67. MokeT M (pYHKIIHSI HMeTh KacaTeJIbHYIO B JaHHOH TOYKe, HO OBITh B HEH He-
TH}depeHIPYEeMOTH?

68.  CdopMymHpyHTe TeOPeMEI 0 JHP ] epeHIHPYEeMOCTH CIIOKHOH H 00paTHOH (PYHK-
1805198

69. Yto Takoe norapu@mMIyeckas IIpoOH3BOAHAS?

70.  Kakol reoMeTpHYecKHH CMBICT JH(PPepeHIHana QyHKIHH?

71. Kaxon MexXaHHYeCKHIT CMBICTI ITPOM3BOJIHOH 2-T'0 MOPsaKa?

72. Kaxue BHABI HEOIIPEAETIEHHOCTEH PaCKPBIBAOTCSI IT0 IIpaBiIy Jlormras?

73. OyHKIHA fH]epeHIIHpyeMa Ha ITPOMEKYTKe H MOHOTOHHA. UTO MOKHO CKa3aTh

O €€ ITPOU3BOHON?

74.

(D}"HICL[I[H Had OTPE3KE HMECT ITOJIIOZKHTCIIBHYIO IIPOH3BOJHYIO. YTO MOKHO CKa3aTh

0 €€ MOHOTOHHOCTH?

75. OVYHKIMS MOHOTOHHA Ha OTpes3Ke. MOXeT I ee IMPOMU3BOJHAS HA 3TOM OTPE3KE
o0paInaTbCsa B HYJIB?

76. ChopMymHpyHTe HeoOXOIHMOE H JJOCTaTOYHOE YCIOBHE TOYEK SKCTPEMYMA.

77.  HArnsgercs mi nrodas TOYKa SKCTPeMyMa CTAaIl[HOHAPHOH TOYKOH?

78. MoeT IH pYHKIHI B TOUKe SKCTpeMyMa ObITh HeH(D () epeHIHPYEMOH ?

79. MozkeT J1H () YHKI[HSI B TOUKE SKCTpeMyMa ObITh pa3phIBHOH?

80. Kaxast KpHBast Ha3bIBaeTCSI BEITYKIIOH BBEPX (BHH?3)?

81. ChopMyIHpPYHTE YCIIOBHE BBITYKIOCTH KPHBOH BBEPX (BHH?3).

82. ChopMyIHpyHTE HEOOXOIHMOE H JJOCTaTOYHOE YCIIOBHE TOYEK IIeperuoa.

83. MokeT IH QYHKIIHI B TOUKe Ieperrnda ObITh HeH( PepeHIHpyeMOH?

84. MoeT ITH QYHKIIHI B TOUKE ITeperunda ObITh Pa3phIBHOH?

85. Kaxkrmnvu OpIBAarOT acCHMIITOTHI? Kak Mx HanTH?

86. JIroGo 11 rpadHK HMEET aCHMITTOTHI?

OOKYMEHT NOANUCAH
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88. YTo Takoe KOMITIIEKCHOE YHCIIO H KaKOBBI (bﬂphﬂﬂ 3aIICH BTOr0 Yicia?

89. Kak rmoctaBHTh B COOTBETCTBHE KOMIINIICKCHOMY HHCIIY TOUKY KOMIUIEKCHOH IIJIOC-

KOCTH?

90.  OrmmunomTe aIropHTM Iepexojia oT anreOpanyecKor (popMbI KOMIUIEKCHOIO YHCIIa

K TPHTOHOMETPHYE CKOH H ITOKa3aTeIbHOH (POpMaM.

91. Kak CIOXHTH H BBIUECTh KOMIUIEKCHBEIE YHCIIAa H KaKOB I‘EGMETPH‘IECI{I]IUI CMBICII

3THX OIlepargi?

02, Kax yMHOKHTB H pa3JelIHTh KOMIUIEKCHEIE YHCIIa B Pa3IHYHEIX (popMax 3aImHcH?
03, Kak BO3BeCTH KOMIIJIEKCHOE YHCIIO B CTeIleHb !
04, CKOIBKO Pa3jIMYHBIX KOPHEH N-H CTEIIEHH H3 KOMIUIEKCHOIO YMCIIAa H KaKOB Xa-

PaKTEP HX PACIIOIOKEHHSI Ha KOMIUIEKCHOH TUIOCKOCTH?
95. YTo TaKkoe KOpeHbh MHOTOYJIEHA H €I'0 KPaTHOCTE?
96. CdopmyIHpyHTe OCHOBHYIO TEOpeMY alreOpHI.
97. CKONIBKO KOPHEH YV MHOI' OYJIEHA N-H CTEIEeHH 0e3 yueTa KpaTHOCTH?

08. YTo Takoe JeHCTBHTEIBLHBIH MHOTOWIEH H KaK PaslIOKHTb €0 Ha JIMHEHHEIE H

KBaJPaTHbIE MHOKHTEIIH?
99.  Uro Takoe nepBooOpaszHas?
100. MoskeT IH (pYHKIIHSI HMeTh pa3iIHYHble ITepBoo0pa3HbIe?
101. Moryt 1 pa3mHyHble (PYHKIIHH HMeTh OJHY H TY Ke ITIepBo00pa3HyI0?

102. Urto Takoe HeoIpeAelIeHHBIH HHTerpan? B ueM OTIIH4YME IEPBOOOPA3HON OT He-

OITPpEACJICHHOI O HHTEI'I)EIJIH?

103. B KakKoM CMBICIIE OIEpalHH HAXOKIEHHS ITPOH3BOAHON H IIEPBOOOPa3sHOH SBIIS-

FOTCS B3aHMHO OOpaTHBIMH ?
104. llepeuncnure CBOHCTBA HEOIPEACIIEHHOI O HHTETPaJa.
105. KaxoBBEI OCHOBHBIE METO/ILI HHTETPHPOBAHH 517

AOKYMEHT MNOANUCAH [S1 © KaKOBBI METOJ[bI €€ HHTEI PHPOBAH?
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107. Kaxue (yHKIIMH HHTETPHPYIOTCS ¢ MOMOIINBIO YHHBEPCAIbHON TPHIOHOMETPHYE-

CKOH ITOACTaHOBKH?

108. Kakre BHABI HPpaIMOHAIBHBIX ()YHKIIHI MOKHO ITPOHHTEIPHPOBATh, IIPHMEHHB
TPHT OHOMETPHYECKHE 3aMeHBI TIepeMeHHBIX?

109. U3 kakoit (popmyIel Ju(pdepeHIHpoBaHHA clIeayeT (POpMYIIa HHTEIPHPOBAHHS IT0
yacTsam?

110. Yrto Takoe HHTErpajgbHas cyMMa? KakoB ee reOMETPHUYECKHH CMBICII?

I111. Yro Takoe ompedeleHHBIH HHTETPal H KaKOB €I0 I'eOMETPHYECKHH CMBICII?
112. JIroGasg mu HelmpephIBHAS (PYHKIHS HHTETPHpYyeMa?

113. JlroOas mu HHTerpHpyeMas (PYHKIHSI HeIpephIBHA?

114. KakoBO J0oCcTaTOYHOE YCIIOBHE HHTEIPHPYEMOCTH () VHKI[HH Ha OTpe3Ke?
115. CdopmymipyiiTe TeopeMy 0 cpeHeM. KakoB ee reOMeTpPHYECKHH CMBICII?
116. Bripeaure ¢opmyny HeroroHa-JleiOHHIIA.

117. Urto Takoe HecOOCTBEHHEIN HMHTerpan? KakoBEH IBa BHIA HECOOCTBEHHBIX HHTE-
rpaiaoB?

118. KakoBrel reoMeTpHYECKHE H MEXAHHUYECKHE TIPHIIOKEHUS OIPEAEIIEHHOIO MHTE-
rpana?
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rowuxca no ducuuUnauHe

1. MeTommyeckiie peKOMEHAAIMHN JJI TIOATOTOBKH K IMPAaKTHYECKHM 3aHSATHSIM IO JHC-
IIIUIHHE «MaTeMaTHKa.
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10 JHUCILIMILIMHE «MareMaTHKa.
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