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Llens u 3agaui H3yYeHH S JHCIHIUTHHEI

OO0opyaOBaHHE H MaTEPHAJIEI

HarnmeHoBaHHNE IMpaKTHYECKHX padoT

CoJiepKaHHe IMPaKTHYECKHUX padoT

IIpakTHueckas padora Nel MaTpHIIBI H OIIPEAEIIHTEIH.

IIpakTHueckas pabora Ne2 MeTOIbI pellleHHI CHCTEM JINHHEHHBIX YPaBHEHHH.
[IpakTHueckas padora Ne3d DYHKIMH M Ipeaeisl. MeToapl ITpHOIMKEHHOIO
BBIYHCIICHHS 3HAYSHHH () YHKIHIA.

[IpaktHueckass padora Ned IIpomsBomHasg M gH(depeHIHan (QYHKIIHH OJHOH
TIEPEMEHHOH.

[IpakTHueckag pabora No5 MeToapl HccleJOBaHHS H IIOCTPOEHHSI I'pa(pHKOB
() yHKIIHI.

IIpakTiyeckas padora Ne6 BepOoSATHOCTHEIE MOJIEIH ITPOIIECCOB VIIPABIEHH .
IIpaktiyeckass  pabora  Ne7  KOppensiHOHHO-PEIrPECCHOHHBIH  METOJ
HCCIIEOBAHUS CITYYAHHBIX BETHYHH.

IIpaktnueckasgs pabdora Ne8 OCHOBEI BBEIOOPOYHOIO METOJA H BJIEMEHTH
CTAaTHCTHYECKOH TEOPHH OI[€HHBaHHSI.

[IpakTHueckas padora Ne9 CraructHyecKkas rumnoresa. MeTroipl cTaTHCTHYECKOH
ITPOBEPKH THIIOTES.

YuyeOHO-MeTOAHYECKOE H HH(POPMAITHOHHOE 00ecIieYeHHe JHUCIHILIHHEI
IlepeyeHpP OCHOBHOH M JOIIOIHHTEIBHOH JIHTEPATyPhl, HeOOXOJHMMOM Ul
OCBOEHMS I CITHIUIHHEI

[lepeueHpr VYU4eOHO-METOAHUYECKOTO OOECIIEUEHHS CaMOCTOSTEIBHOH PabOoThI
OOYYAIOINHXCA TI0 JUCITHIUIHHE

[lepedeHp pecypcoB HH(OPMAIHOHHO-TEIEKOMMYHHKAI[HOHHON ceTH MHTepHET,

HeOOXOIHMBIX 7151 OCBOSHHS JH CITHIUTHHEI

OJOKYMEHT NoanmvucAH
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BrejieHue

[IpakTHUeckne 3aHSITHS CO3JAKOT  OITHMAlbHBIE JOHAAKTHYECKHE YCIOBHS IS
JeSTeIIbHOCTHOIO OCBOEHHS CTYIAeHTaMH COJAeP KaHHSI H METOMOJOTHH H3YYaeMOH JHCIIHIUIHHEI
«MareMaTHka». [IpakTHUYecKHe 3aHSATHS 3aHHMAIOT ITPEHMYINECTBEHHOE MECTO IPH H3y4YeHHH
oOmernpodeccHOHAIPHBIX H  ITPO(PeCcCHOHANIBHBIX  JHCUHIUIMH. [IpakTHYeckHe 3aHSATHS
IIPOBOSITCS € L€ BEIPAOOTKH ITPAaKTHYECKHX YMEHHH H IIPHOOPETEeHHT HABEIKOB B PEIlleHHH
3a7[a4y, OTPabOTKH yITpaKHEHHH, BBIITOJIHEHHH YepTeKeH, IIPOH3BOICTBE PAaCYETOB H T.11.

[{enpr0 ITpaKTHYECKHX 3aHSATHIL SBISeTCS (POPMHPOBAHHE ITPAKTHYECKHX YMEHHH —
NIPO()eCCHOHAIIPHEIX (BBINIONIHATL OIIpeJle]IEHHBIe JeHCTBHS, OIepaliH, HeOOXOAHMEIE B
MOCIIEAVIOMIEM B ITPO(ECCHOHAIBHOH JeSITEIbHOCTH) IWIH Y4eOHBIX, HeOOXOIHMBIX B
MTOCIIeAVIOMIeHl yueOHOI AeSTeIbHOCTH IT0 oOIenpodeccHOHAIbHEIM H IPO(eCCHOHATBHBIM
ITHCIIUTUTHHAM.

buGmiorpaduyeckiii  CIIMCOK  COJAEPKHUT CBEJIEHHS O CIIPABOYHOHM JIHTepaType H

JOITOIITHHTCIIBHBIX H3JTaHIAX, HeOOXOJHMBIX IS }TH}"@HEHHDI‘G H3YUCHHA OTACIIBHBIX BOITPOCOB.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO
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1. Ilens u 3a0auu u3yueHus OUCUUNIUHbBI

[{exp OCBOEHHS IHCIHIUIHHBI SIBILIETCS O3HAKOMIIEHHE CTYAEHTOB C Ba)KHEHIIHMH
METOJaMH H MOJEISIMH KIaCCHYeCKOH MaTeMaTHKH, METOJaMH ITHHEHHOH anreOphl, METOMaMH
TH(QdepeHITHAIbHOIO HCYHCIeHHS (QYHKIMH OJHOH IIEpeMEHHOH, BEPOATHOCTHBIMH H
CTaTHCTHYECKHMH MOJEIISIMH H HX ITPHIIOKEHHSIM.

3agayn OCBOESHHM S JUCHIMIIIHHEIL SBISFOTCS:

— CO3JIaHHE Y CTYAEHTOB OCHOB TEOPETHYECKOH ITOATOTOBKH B 00JIACTH MaTeMaTHYeCKHX
METOJIOB H MOJIETIEH;

— OBJIaJIeHHE MaTeMaTHYeCKHM aIliapaToM, HeOOXOHMBIM JUIS PelleHHS TEOPETHYECKHX
H IIPaKTHYECKHX 3aa4;

— Ppa3BHTHE HHTelDIeKTa H  (OpPMHPOBaHHE Y CIYAEHTOB JIOTHYECKOTO H
AIITOPHTMHYECKOI'0 MBIIIIIEHH,

— BBIPAa0OTKA HABEIKOB CAMOCTOSTEIFHOTO H3YUYeHH YIeOHOH H HAYIHOH JINTePaTyPhI I10
MaTeMaTHYECKHM METOJaM H MOJEIISM, H HX ITPHIIOKEHHSM,

— IIOBBIIIIeHHE OOIIEeH KYIIBTYPhI CTYJIEHTOB.

2. Obopyoosarue u mamepuaisl

ArmapaTHble CpeJcTBa: IIePeHOCHOH HOYTOYK, IIPOEKTOP, JOCKAa MarHHTHO-MapKePHasl.

YyeOHasg aygUTOPHS IS IIPOBEAeHHS YUeOHBIX 3aHSATHIH, OCHallleHa O00OpPYAOBAaHHEM H

TEXHHYCCKHMH CPEACTBAMH Gﬁ}HIEHH_H.

3. Haumenoeanue npakmuueckux paoom

N3 HIX
ITpaKTHYECKas
IIOJATOTOBKA, YaCOB

No Templ HarmeHoBaHMe TeM JUCIIHIUIHHEL, HX KpaTKoOe O0reM
IUCITUIUIHHEL COJIEp/KaHHe JacOB

I cemectp

IIpakTin4ieckan padora Ne 1. MaTpHiis! 1
OITPEIETTHTETIH.

| Omnepanuy Hag MaTpHIaMH. OIpeeTHTEITH. 3
BrIuncineHHe onpeaenurene 2-ro,3-ro H n-ro

IHOPAJTKOB.

IIpakTHueckas padora Ne 2. MeTobI pelIeHH s
CHCTEM IIMHEHHBIX YPaBHEHIMI.

Pertrtenue cucTeM THHEWHRIX VDARHEHHH MeTOJIOM
NOKYMEHT I_'IDﬂI'IHCAH hveen
SNEKTPOHHOW NOANMUCLIO 1ycca.
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OCHOBHBIE METObI BEIYHCIIEHH S IIPEETIOB
¢yukmiL. [IprMeHeHHe SKBHBaJIeHTHBIX
O0eCKOHEYHO MallbIX K BEIYHCIIEHHIO ITPEEIIOB

() yHKIIHIA.

IIpakTHueckasn padora Ne4. [Ipon3BogHas H
4 miQdepeHIHan QYHKIIHMH OJHOH ITIepeMEHHOH.

JnddepeHImpoBanie (PYHKIHIT pa3IITUYHBIX
BHJIOB.

IIpakTHyeckas padora NeS. MeTojp
HCCIEeIOBAaHII H IIOCTPOEHHS I'PapHKOB (DYHKI[HI.
DOKcTpeMyM (YHKIIHH. ToYKH neperuoa.
AcwumritoTH. [IprvmeHenne guddepeHInaIbHOIO
HCYHCIIEHHS K HCCIIeJOBAHHIO (DYHKIIHIT 1
ITOCTPOEHHIO HX I'Pa(HKOB.

IIpakTHueckasn padora Ne6. BepoSTHOCTHBIE
MOJIEIH TTPOLIECCOB YITPABIIEHHS.

6 DIeMeHTEI KOMOHHATOPHKH. BEIYHCIIEHHE
BEPOSTHOCTH CIIVYAHHOTIO COOBITHS. BEPOSTHOCTB
B CXEME ITOBTOPHBIX HCITHITAHHH.

IIpakTHueckan padora Ne7. KoppelsiiHOHHO-
PEerpeCcCHOHHBIN METOJT HCCIIEOBAHHS CITyYaiHBIX
BETTHYHH.

YHCIIOBBIE XapaKTEPHUCTHKH JHCKPETHBIX H

7 HETIPEPLIBHBIX CITYYAHHBIX BETTHYHH:
MaTeMaTHYECKOE OKHIAHHE, THUCIIEPCHSL, CPeJIHEE
KBaJPaTHYECKOE OTKIIOHEHHE. MCITOb30BaHIe
YHCIIOBLIX XAPAKTEPHCTHK B KOPPEISIIHOHHO-
PErPECCHOHHOM METOJIE.

IIpakTinieckan padora Ne8. OcHOBHI
BBIOOPOYHOI'O METOA H 3IIEMEHTEI
CTAaTHCTHYECKOH TEOPHH OIlEHHBAHS.
Br160pouHass COBOKYITHOCTE, BEIOOPOUHAS

3 () YHKIIHS pacipeeaeHs. [ neTorpamMMa, IOIHIOH
YacTOT. BRIMMCIIEHHE TOUEYHEBIX OIIEHOK
ITapaMeTPOB pacIIpe/ielieHH . BEIUHCcIeHHe
HHTEPBAJIPHBIX OIIEHOK ITapaMeTPOB
pacrpeleneHus..

IIpakTHueckas padora Ne9. CtaTHCTHYECKAS

rHrores3a. MeToapl cTaTHCTHYECKOH ITPOBEPKH
I'HITOTES.

CTaTHCTHYECKIE HCCIIeJOBAaHH 3aBHCHMOCTEH.
MeToabl cTaTHCTHYECKOH ITPOBCPKI I'HITIOTES.
| 'mrroresa o PABEHCTBC I'CHCPAJIBHBIX CPCIHHX.

Hroro 3a 1 cemecrp:

27

HToro:

27
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4. Cooepotcariue 1adopamopHsix pad om

Ilpakmuueckaa paboma Nel, Mampuuyst u onpeoenumenu.

HEJII’:.' HpIIGﬁpECTH HABBIK BBIITOIIHCHI A DHEPE]]_[I]IUI HaJd MATPHLAMII H BBIYHCIICHHA

OITPEIEIIUTENEH.
OcHo6bl meopuilL:
[IpsvoyronsHasg Tabimiia, coaepkalias m — CTPOK H 1 CTOJIOIOB Ha3BIBASTC Mampiijeil U
0003HAYaeTCA
e N
dpy ay, =0 Ay, ay ay, = Ay,
ty) Uy a,, typ  dyy =0 Ay,
A= HITH A =

Hml ﬂml T Hmn '\_H”” ﬂm:’. Tt Hmn_,.-"

HIIH KOPOTKO MaTpHITy o0osHavatT4 = || aij||, i =1.,2,....m;j=1,2,..., n.

Cnootceriuie mampiiy

Ilycte gaHBl ABe Marpuiibld HB OJHHAKOBOH pPasMEPHOCTH. KX cymMMOH HasbIBacTCs

MaTpHIaC = A4 + B TOH e pa3sMEPHOCTH, SIIeMeHThl KOTOPOH PaBHBI CYMMaM COOTBETCTBYIOIIHX
3JIEMEHTOB MaTpHI[. A H B, T.e. eclm A =

aif|, B = ||bifl, ToA + B = C = ||cif|-
4 1 -2 5 R 2 1 =3
I1 ) — . — .
PHMEP 41 3 | _o 4 TOrga

142 —2+1 5-3 3 -1 2
4+1 1-2 3+4 5 -1 7/

OTMETHM:. HTO CKIIAJbIBATE MOKHO TOJIBKO MATPHIIBI ¢ OAHHAKOBBIM YHCIOM CTPOK H C
OJIHHAKOBBIM Y CIIOM CTOIOI[OB.

A+B=C=

PasHocThiOB - A MarpHll B H A (OJHMHAKOBEIX CTPOSHHI) Ha3kIBaeTCA Takas MaTpHIa X,

A+X =8B

HTO

2 1 4 3 5 7
Hampimnep, A = B =

. = . Torma
-2 3 1 2 -1 4
3 5 7 2 1 4 1 4 3
X=B-A=

2 1 4) =2 3 1) 4 -4 3]

Vmuoorcenue mampuy

a) YMHOXEHHE MaTpHIBI Ha 4YHCIIO. YTOOBI YMHOHTh MaTPHI[Y Ha YHCIIO O, HaIO
YMHOKHTB Ha 3TO YHCIIO Ka)KJIBIH AIIeMeHT MaTPHIBI:

al aij|| = || caj ||

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

3 5) 3 5) 19 15
0) YMHOKEHHE JIBYX MaTPHII.
~ L NOKYMEHT NOAMWCAH - l03MOJKHO TOJBKO B TOM CIIy4ae, KOI'Jla UHCIIO
SNEKTPOHHOW MOAMUCHIO rpHIe A.
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OnemeHT MaTpHipIC = B - 4, pacrnonoKeHHBII B -0 CTpoke H j —oM cTtondre (T.e. Cj)

PaBEH CYMME ITPOH3BEACHHI 3IIEMEHTOB [ — OH CTPOKH MATpPHILI B HAa COOTBETCTBVIOIIHE
3JIEMEHTHI j— 'O CTONIOIAa MAaTPHIBI 4.

in-nj

n
k=1

CHE,I[}"ET OTMETHTD, YTO YMHOMXCHHC MATPHI[ HC oOmamaeT CBOHCTBOM KOMMYTATHBHOCTH,

T.e. AB # BA.
| 1 2 . ~2 1
I1 1.A = H = .
PEVED 1 3 3 5
HUnmeem
e Io2Y-2 1) (1:(-2+2:3 11425 ) (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
13 50-1 3) (31+5-(-1) 3.-2+5.3 ) (-2 21

Brirog: AB £ BA

Buiuucnenue onpedentmeneili

Eciiun B MarpHIle 4IHCIO CTPOK PaBHSETCS YHCIY CTOJIOIOB, T.e. m = n, TO MaTpHIa
HAa3BIBAETCS KEAOp aniHoii.

r}' [ B B ] \‘]
a, d, a,,
A= o Gy A,

l'\ﬂ HHE o arm /I

OrnpeAenuTelnb, COCTaBIEHHBIN H3 3JIEMEHTOBR KBaJApaTHOI MaTpHIEI (0e3 IepecTaHOBOK)
HasbIBAETCS OIPEJIEIHTEIEM MAaTPHIBL A.

a, d4d, - 4a,
&(A) a, d,, - d,,
ﬂul HHE ) nn
qHGHO ayy dr»r - d2 dy2 HASBEIBACTCH OHPE,I[EHHTEHEM ETGPU‘TG HGPH,[[I{EI H GﬁDBHE]HﬂETGH
ﬂll ﬂl:’.
CHMBOIIOM A = :ﬂllﬂzz_ﬂlzﬂﬂ‘
ﬂ:’.l ﬂ:’.:’.

OHPE,I[EHIITEHEM TpETB eI'O Hﬂpﬂm{ﬂ HAaSBIBACTCH YHCIIO.
ay dp 4y

A=la, a,, ax|=a,0y05;+0ya0505+ 00305, — 30005 — )30, = Oy

-

;) dyy  dsy

CxeMaTHYeCKH BBIYMCIIEHHE OIPeAelIHTENS TPEeThero IOPSAKAa BBITIISUIHT CIETYIOIIHM
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a, 4a, da;
Uy Uy Ay =
sy ds, digy

OrnpeAenuTelb TPEThEro IIOPSAKAa TakKKe PpaBeH CYMMe IIPOH3BEIcHHI 3JIeMEHTOB
HEKOTOPOH CTPOKH (CTOIIOIa) Ha anre0pandecKHe JOIOIHEHH S STHX 3I1eMEHTOR, T.€.

A=a, A, +apA, +asAg; A=a, A, +a,A) +ay4;
A=a, A, +ayA, +ayAy,  A=apA, +ayA,), +a,A;,

A=ay Ay +ayA;, a0 A=apA+ayAy, + a4,

HarprmMep, pasinokeHre OIIpeAeHTEN 110 SIIeMeHTaM IIePBOi CTPOKH:
Ay Ao 142|421 Ao 143421 G2
+a,-(-1) +a;, (1) =

ayy sy i dyy ay Ay,

A = a _(_1)|+|

=0y, (A0 — 3,0,3) = Ay (A,,A33 — AyG,) + a3 (Ay a5, — Ay 00) =

= 145,033 T A1,05,0yy T A 1305y — A A305; — A0y, A5 —d3dy Ay,

PasmnoxkeHHeM II0 SIeMeHTaM CTPOKH HIII cTonOI[a MOKHO BBIUHCIIHTH OITpEACIIHTCIIb

1r000ro INOPAIKA. B kadecTBe IMpHMEPd PACCMOTPHM OIIPCACIIMTCIIE HCTBEPTOI'O IIOPAAKA H
Pa3JIOKHM €I'0 ITO 3IICMCHTaM Hepﬂﬂﬁ CTPOKIIL.

IIpumep 2.
1 -1 2 3
1 -1 4 1 -1 4
: 1_141(1)'“313(1)(1)'*”213
— |« [ — 4+ {(— s | — = +
2 3 1 3
0 5 3 0 5
3 1 0 5
1 1 4 1 1 -1
+2-:=D"12 3 3[+3-=D"2 3 1|=15+0-3-4-0+15+
31 5 31 0

+1(5+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

JlaHHBII OIpeJeIHTellb MOKHO BBIYHCIHTH HHBIM CIIOCOOOM, IIPHMEHHB 3IIeMeHTapHBIE
IIpeo0pa30BaHHSI K CTPOKaM OITpeJenuTelnd. A HMEHHO, YMHOKHM 311eMeHTHI IIEPBOH CTPOKH Ha
(-1) 1 cl10k¥M ¢ 3IeMeHTaMH BTOPOH CTPOKH, 3aTeM YMHOJKHM BJIIEMEHTHI IIEPBOH CTPOKH Ha (-
2) H CIOXKHM C COOTBETCTBVIOINMMH 3JIEMEHTAMH TPEThEH CTPOKH M, HAKOHEILl, YMHOKHM
SIIEMEHTHI IIePBOIl CTPOKH Ha (-3) M CIIOKHM C COOTBETCTBYIOIIHMH C 3JIEMEHTaMH YeTBEPTOMH

CTPOKH. Torja IoIIy4HM ONpeAeIHTeNb 4-T0 IOpsaKa, B IIEPBOM CTOJIOLE KOTOPOI'O CTOST HYIIH,
KpOMe IIEPBOH CTPOKH, T.€. ITOIy4aeM OIIpeJelIHTellb BHA:

1 -1 2 3
2 -3 1
0O 2 -3 1
n_ = - |=a A, =15 -3 -31=24-30+36+12-36-60=-54.
JOKYMEHT MoarcAH 5 _4
SNEKTPOHHOW NOAMNUCHIO '
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1. Kakme MaTpHIBI MOKHO CKIIAABIBATh H IO KaKOMY ITPABHITY?

2. KaxiMu CcBOHCTBaMHM OONIaJacT OIEpainisa CIOXKEHHS Marpuil? ECTh I OTIIMYMS OT
CBOMCTB CJIOKEHHS YHCETT?

3. Kak yMHOXHTH MaTpHIY HA YHCIIO?

4. KaknMu cBOHCTBAMH OONIAJar0T OIepallisd YMHOKEHHS MAaTPHIIBI Ha 4HCciIo? EcTh nH
OTJIMYMS OT CBOMCTB YMHOKEHHS YHCEN?

5. Ut0o HaspIBAETCS ONPEACIHTEIIEM KBAAPATHOHN MaTPHIBI?

0. Jlanre omnpeneneHHe MHHOpa M amredOpaHyecKOro JOIIOJHEHHS 3JIeMeHTa
OITPEMETTHTEMISL

7. Kak BEIYHCIIHTH OIIPEAEIMTENIb, pasjlaras ero I0 IIPOH3BOJIbHOH CTPOKE HIIH CTOJIOIY?

ChopMyIHPYHTE COOTBETCTBVIOIIYIDO TEOPeMY H  HAIHIIMHTe (QOPMYILI  Pa3IOKeHHS
ONIpeJIETIHTENIA IT0 1—0H cTpoke (Kk—My cTomoIry).
8. Hamru nmpousBegeHue matpuil A 1 B.
0 1 1 2 0
1. A= , B= ,
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 3
2. Harith A", ecitn A= .
2 —4
3. BBIUHCIHTE OIPEACITHUTEID
1 3 7 2 4 5 1 1 1 1 ! !
. A=8 26 56 2-A=[3 1 -1l 3.|x ¥y 2 4.1 1+a |
3 —4 6 2 0 0 xtoyr 77 1 1 1+b
1 -1 2 3 -2
4 0 2 0 -1 5 3 -2 | 1 -1 2 |
5 &:1 3 -1 2 6*1&:—4 2 2 712 1 3 -2 1
0O 1 0 35 -5 1 1 35 3 ) 1 -2 3
2 4 3 1 0 4 2 -1
-2 1 3 4 5
[NOKYMEHT NOAMNUCAH
SNEKTPOHHOW NOANUCHIO
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Ipaxkmuueckaa pavboma Ne2. Memoodst perieHUA cucmem JIUHEUHbIX YPAGHEHUIL

HEJH:.' PHGGMD‘TPETL Pa3JIMYHBIC MCETOAbI PCIICHHA H 3dKPCIIHTE HABBIKH PCIICHHA

CJIAY.

OcHoébl meopuu.;

CHcTeMamIHHEeHHBIX }*‘pﬂBHEI—HIﬁ CNIICPEMEHHBIMIT HMECT BH/I.

a,x; + dapx, + -+ +a,x,= b
Ay X, + ApX, + - +a,x,= b,
3 ’
.,hﬂml‘xl + Hr.‘rrl‘xl + o+ Hnm‘xn — bm

rae d; 1=12,..m;j= 12 ..n), bk (k = 1.2, ....m ) - 3agaHHbIe JEHCTBHTEIIBHEIE
YHCIA.

Quema d; (1= 1,2,...m; j= 1,2, ...,n) Ha3BIBAarOTCSI KOS(PPHIIMEHTAMH CHCTEMBI, a YHCIIA

b;( (k = 1.2, ....m) - cBOOOJHBEIMH WIEHAMH CHCTEMBI JIMHEHHBIX alreOpanyeCKHX VpaBHEHHIH

(CTIAY).
MaTpHi[bl
,f e 3 f e A
ﬂll 'ﬂlj ﬂl]‘! HII HI:’. Hln bl
ay dy 4y, — ay, Ay ot Ay, b
A= H A = ., KOTOPBIC COCTABJICHBI H3
II"»'ﬂml ﬂmf Tt HI?III) II'*\"‘:-".J'.'rrl Hm:’. Tt ﬂr.‘rm bmj

KGBd)(l)I[L[IIEHTGE ITPH IICPEMCHHBIX H CBOOOIHBIX WIEHOB CHCTEMBI., HA3BIBAIKOT COOTBCTCTBECHHO
MﬂTpHI.[EfI CHCTCMBI H pElCH_IIIpE:HHGfI MﬂTpI]l[Eﬁ CHCTCMBI.

PacCMOTPHM CHCTEMY TPEX IMHENHBIX YPABHEHHI C TPEMSI HEU3BECTHRIMI Ay, Xys A3

a, X, + X, +d X, =Dy,

A

Ay X, + Ay Xy + Ay Xy = by,

Ay X+ Ay X, A X, = bﬁ,

rae 4; - Ko3(Q(HIMEHTH ITPH HEH3BECTHBIX, b, - cBOGOTHEIE ITEHEI (ITpaBBIe YaCTH)

CHCTeMBI YpaBHeHHil. OIpeJeTnTeb TPETHEro Mopaaka /\ , COCTaBIEHHEBII H3 KO3 QHIFIEHTOB
ITPH HEM3BECTHHRIX, HAZBIBACTCS onpeodentinesnem cLcniemul.
PerrmM cHcTeMy JIMHEHHBIX YPaBHEHHH METOIOM OOpaTHOH MaTPHIIBI:

2x +x, = 3x, =),

A

X —2x, +2x, =17,

X, + X, +3J|:.'3 = 4,

e

BeeaéM creayromne 00603HauYEHHU
1 1) v 5
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2 1 -3
A=l -2 2|(=-1242-3-6-4-3=-26.
1 1 3

Tak kak OITpEACIOITCIIbP MATPHIIBEI CHCTCMBI OTIIHYCH OT HVIIL, TO MﬂTpHI_[E]A HMCECT

-1
GﬁpﬂTH}*’IO:, d PCHICHHE CHCTCMBI HMCCT BHI. X — A B .

TSt HaXOXIeHHsS OoOpaTHOH MAaTPHI[BI A~ BBIUICIHM alreOpamdyecKHe IOITOIHEHHS
BIIEMEHTOB MaTPHIIbLA :

-2 2 1 -3 1 -3
A“: = =38, A’H:_ = —6, A’il_ = —4,
1 3 o3 T2 2
1 2 2 -3 2 -3
A, =— - -1 A, = -9, A, =- -7,

3 213 20 2
P ! P 2ol
ol | N U I | L

-1
MarpHita A , OOpaTHas K4, 3aITHIIeTC CIeIYIOIIM 00pa3oM

(-8 -6 —4)
1
Al=——| -1 9 -7\
26
3 -1 -5,
MEI,TpHLIHIDE PEHICHIIC CHCTCMbI HMCCT BHII.

(x (-8 -6 —4)(-5) (-78) (3"
| |
X=|x,|=——| -1 9 7|17 |=——| 130 |=| -5,

] 26 26
X5 ) 3 -1 =S4, \—2) (2

OTCIOJIa CIEAYET, UTO X — 3, X, = =5, X, = 2.

[Tpn ycrmornm, uro A # 0, TO €HHCTBEHHOE PEIEHHE CHCTEMBI BEIPAKaeTCs hopmynamil
Kpamepa:

Pemmurs o opmynam Kpamepa ciaeQyronryro cHCTeMY JIMHEHHBIX YPaBHEHHH
[ x, - 2x,+x,= -4

e,

3x,+2x, +5x, = 2.
dx,=Tx, =5x;=-5

L

1 -2 1
Brauane Haiinem ompegenurens cuctemel A=(3 2 5[ =-10-40-21-8-30+ +35 =
4 -7 =35

- 74. A =0 CHE,I[DEHTEJ]LHU':, pPaCCMATPHBACMAA CHCTCMd HMCECT CAHHCTBCHHOC PCIIICHIIC.

BrrumicorM onpeemuTem A, AL LA ..
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-4 -2 1 1 -4 1
A =2 2 5/ =40+50-14+10-20-140=-74,A,=[3 2 5

=- 10 - 80 -
5 -7 -5 4 -5 -3
1 2 -4
15-8-60+25=-148A,=13 2 2| =-10-16+84+32-30+ +14=74. TaxiM 06pa3om,
4 7 -5
pEIIEHHe JTaHHOIT CHCTEMBI HIMEET BHT;
A, —74 A, —148 A, 74
Pt A AU P R A Y - R S
A —74 A —74 A —74

Paccmotpum  pemenne CJIAY weromoMm I'aycca. Merton l'aycca 3aKiIrO4yacTcCsB
ITOCIIEAOBATEIIbHOM HCKIIFOUEHHM HEHM3BECTHBRIX. /119 ymoOCTBa BBIIMMIIEM PACIIHPEHHYIO

MaTPHIIYH IIPHBEAEM €€ K JHarOHaIbHOMY BHIY C IIOMOIIBIO 3JIEMEHTapPHEIX ITPe00pa30oBaHHH.

(2 1 -3]-5 (1 1 3]4)
L =2 2017 || 1 2 2[17 |——%5—
' 28,45,
SR 3 4 H‘\2 1 -3 =9,
/ \
L1314 11 3] 4) 1 1 3| 4)
S |0 3 B s Slo o1 913 ——— |0 -1 —9[-13 ],
=28 45, A €293 35, +5,
0 -1 -9]-13, 0 -3 -1]13 0 0 26|52

BEImmomHIM 0OpaTHBEIL XOJ. 3arHIIeM CHCTeMY,HCXOISI H3 KoA(QHIIHEHTOB MOCIeTHeH
MAaTPHIIBI, H IIOCIIEA0OBATEIIFHO HAHJIEM HEH3BECTHEIE.

(X, + X, +3x;, = 4, ( X, = 2,
=X, —9x; =13, T X, =13-9x, =5,
| 26x, =52, X, =4—x, —3x; =3.

K OHMPOJ/IbHbBIE 601POCHI U 3A0AHUA:

Hcrmone3ygs  dopmymsr Kpamepa B MeToJ o0OpaTHOH MAaTPHIIBI HaHTH peIleHHT
cnenyronmx CJIAY:

r3.}:|+2x2+x3:5 ( X, —2x, +3x, =6 ( 2x, —x,—x, =4
2x, +3x, +x; =1 ;2. 42x, +3x, —4x, =20; 3. {3x, +4x, —2x, =11,
2x, +x, +3x;, =11 3x,—2x, -5x; =6 3x, —2x, +4x, =11
Penmith cnemyromnye cucTeMbl MeToIoM ["aycca.

(2x, +4x, +4x, +6x, =18

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

3x, +2x, +8x, +5x, =13

o
-
A

L

| 2x, +8x, +7x, +3x, =6
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Ipakmuueckaa paboma Ne3. @yHxkuuu u npeoevt. Memoo bl nPpUOIUNHCEHHOZO

6LIUUCIIEHUA 3HAYCHUI (DYHKULLL

Ilens: ChopmupoBaTh HaBBEIKH BBIYHCIEHHS IPEAEIOB (DYHKIMMI, a TaKKe BBEIYHCIICHHS

TIPHOIMKEHHBIX 3HAYeHHH (DYHKI[HIA.

OcHoébl meopuu.;

IIycte QyHKIINA y= f(x) 3aJlaHa B HEKOTOPOM OKPECTHOCTH TOYUKH d, 3a

HNCKIIFOUEHIIEM, MOJKET OBITh, CAMOI TOUKHA.
Yucno A Ha3bIBaeTCd mMpeoeloM @YHKYUU f(x) B TOUKE X=d, eclIl O

TEO00r0 IOJIOKUTENBHOIO Yucia &>0 HalAETcd TaKoe€ IIOJIOKUTEIILHOE YICIIO
5(£)>0, 4YTO JUId BceX X, YIOBIETBOPSIOMNX HepaBeHCTBY (< |.I—ﬂ| <0,
BBITIOTTHSAETCS HEPABEHCTBO |f(x)— i <= B 3TOM CIIydae 3alICBIBAIOT lm f(x)= A.

X—>

JlamuM reoMeTpHYecKyIO WIWUIOCTpAI[UIO IIOHATUS IIpejerna (QyHKIUU B
TOUKE

(puc. 1.)

Pucynox 1.
JIIst BCEX TOUEKX, OTCTOSAMNUX OT TOUKM a HE JlaJibllle, YeM Ha O , Touku M
rpapuka (QYHKIIUU f(x) JI€XKaT BHYTPU IIOJIOCHI IMUPHUHON 2¢, OrpaHHUYECHHOI

OPSAMBIMU y=b—g, y=b+&.
PaccMOTpHUM HEKOTOPRIE CE0licmEa nNpeoeos yHKUuL.

IIycTh Im f(x)=A,Im g(x)=B , C- rocTosgHHAas BeJIMUMHA ,TOrJa

X=—>i =31
I.  imc=c;
".1'—}.:.'
2. im(C f()=Climf) =C-A,
r=%a r=sa
3. lim(C€ f@)=C-lim f(0)=C A,
NOKYMEHT MOAMUCAH _
SNEKTPOHHOW NMOANMCHIO 18(x)=A+B,

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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gm0y

lim — =—. eclN Lim 2(x) 0.
g(x) lmeg(x) B im g(x)

X—>d

Jlea 3ameyamenbHbLX npeoea
I IepBEINT 3aMeUaTeIbHBIN [IPEAETT UMEET B
. sInx
Im =1.
x—=0 x
BTropoili 3amMeuaTeNbHBIN IIpeesl IMEET BT

Y
lim [1+—) e
X —oD X

1
,-,;“ﬂo(l + ,r)*r = e.

PaccMoTpuM IpuMephl Ha BEIYUCIICHUE IIPEIEIOR (PYHKITHIL.

6.

i 2x° + 5x

> .
xo0 —4x” + 7]

1Ipumep 1.BeiunciuTe mnpejen

PemmeHnue
Ilpy 1omCTaHOBKE MPEAEIILHOrO  3HAUEHMS apryMeHTa IIOJIy4daeM

o0
HCOIIPCACIICHHOCTE BIlJlda —.
]

B IIPHMCEPax HDﬂG6H'Dl"O THIIa YICIINTCIIE I 3HaMCHATCIJIbE ACIIAT ITOUJICHHO

Ha Xn: raen —CTCIICHLE MHOI'OYJICHA4 B BHE’LMEH&TEHE.PHB,[[EHHM HICIINTEIIb I

2
3HaMeHaTeJIb Ha Ha X . B PC3VYJIETATC IIOJIYHIIM.

12+E
]imlzxujjr:lim .x? _ 12+U:—3,
= 4y 4] AN : —4+4+0
2
T 5 7
aK Kak, opu X —>0 QyHKIIUH — U —- CTpeMSATCH K HyJIO.

X X

3 2
oxT =4dx T -3x+18
1Ipumep 2.BeIunciauTe Opeaen Im .
P P a 3 x° = 5x* +3x+9

HpH ITOJCTAaHOBKE IIPCACIILHOI'O 3HAYCHITA dPI'YMCHTA ITIOJIYHACM

HCOIIPCACIICHHOCTD EH,[[E?LE:, YyTOOLI ee PAaCKPBITE Pa3jIoKIHIM HHCIIHTCIIL I

0
3HaMCHATCJIb Ha MHOXKHITCIII.

x'—4x” -3x+18= (x—SXxE —x—ﬁ): (x=3)x-3)x+2)=(x-3)*(x+2)
x*=5x"+3x+9= (I—SXIE —2.1:—3): (x=3)Yx=3)(x+1)=(x-3)*(x+1)
X —4x* =3x+18  (x—-3)*(x+2)

AJOKYMEHT NMOANMCAH
SNEKTPOHHOM NOAMUCHIO
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Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa ’

Nencreutened: ¢ 20.08.2021 no 20.08.2022

14



3 2
]imx_a 4;{:1 3x+18 ]lm.x+2 5
=3 x7 —5x"+3x+9 3 x+1 4

IIpumep 3.BLIUNCINTE Opeaer lim - +13 - 2vx+l

—3 3 IZ L 9

HpH IIOJACTAHOBKC IIPCACIIBHOI'O 3HAYCHIIA AapPI'yMCHT4 IIOJIYHACM

0
HCOIIPCACIICHHOCTD EH,I[EIH:. YyTOOEI €€ PACKPEITE VYMHOMKIM HIUICIIHNTCIIE I

3HaAaMCHATCIIb Ha BBIPAXKCHIIC, COIIPAMKCHHOC HHCIIITCI/IKO, a4 BBIPAAKCHIC, CTOAICC B
3HaAaMCHATCIIC PA3JIOKHNM Hda MHOMKITCIIH.

A3t (W 13- 2 e 13 424 1)

¥ 3 Jx’ -9 3 ﬂ(x—3Xx+3)(\/x+13+2\/EJ

— lim —3x+9 _3(;:_3) _
=3 3 x— 3x/x+3(\/x+13+21.#x+ ) -3 (x—3)%(x+3)%(m+ZM)

. 3(x-3) o

H”(.x+3) (x!erl +2\/7)

- sin 3x
1Ipumep 4.BeIuncianTh Opeae 50 Ay

y 0
Hmeem HCOIIPCACIICHHOCTE BIiJld aj pacKpocM c€C C IIOMOIIBHO IICPBOIO

3dMCHATCJIEHOI'O IIPpCACIIA.

]imsmfix:]imfismi%x:fihmamfix 3
x>0 4x x=0 4-3x 4150 3x 4

2xsin x

ITpumep 5. BeruucauTs opegesr Im .
P P> P =0 ] —cos x

Bocnone3yeMcs TpUrOHOMETPHUYECKUMI (POPMYJIaMU:
» X . . X b

2 sin =]1—cosx; sin x=2sin —COS—. g pe3yIBTATE TOMYUIM
2 2
. X X X
2xsin x 0 2x- 251115':055 2.,1.:-.:(35;5
B L ) [_] = X = lim x
x—=() - - 3 ' T i
1—cosx 5 in2 X X
2
: X
21im cos — >
- x—0 2 -1 _4
. X 1
1 Sin — E.1
—-lim
i B Y

AOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCLIO
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2x-1

. 3x -1
IIpumep 6.Briuncnute opeaen
puMep HPEAST Lol 3x + 4
llogcTaHOBKaA MpeAeIbHOIO 3HAUEHUS IIPUBOAUT K HEONPEAEIIEHHOCTH BHa
lm
J171s1 €€ pacKpPRITUS BOCIIOJIBL3YEMCS BTOPHIM 3aMeUaTEILHBIM IIPEIETIOM.
e \ 7y ‘ | l 2x
3x—1)" - 3x—1Y)" 2[1_3 )
. — : . — X |
lim —im| —3X | .lm - 1=
r—o| 3y 4+ 4 =l 4 x—o| Jy 4+ 4 ‘ 4\
T lim | 1+ —
)
i —3x\ 3
lim|| 14+ — 2
X— 00 — 3): 3 _E l
_ _€ " 3 _
B , “\8 — g ¢ 10
3x \3 2 Y
p o 3 03 03
, |
Im || l+—
X—>00 3.1?
. 4 )
\ J
KonmponosHsie éonpocst u 3a0anus:
1. OnpenienieHne mpejena @ yHKIHH.
2. OCHOBHBIE CBOMCTBA ITPEAEIIOB () YHKIHIH.
3. MeToabI BEIMHCIIEHHS ITPEETIOB (DYHKITHIA.
4. IlepBBIN 3aMeYaTelIhHEIH IIPEAET.
5. Bropon 3aMeyaTelnbHBI IIPEECT.
0. BRIUHCIIHTE ITpeiensl () YHKITHH:
) 2
. X"+ . x —49
1. im * 2. lim
r—d 3_1: _ 4 r—7 X — T
o 2xt+x—1 o AYx-6+2
3. Im — * 4, hm -
H% 2x" +5x-3 =2 x 48
5 lm 5x"+4x-8 6 lim 2x° —2x+4
‘ -"%SIE—I—ﬁIE—I—l* ‘ -"_}4135—‘1—1;“‘1—3.
CoAXT 1 X . sin5x
4 3 2
X —00 H?{ X —X x=0 gIn 2 X
. l—cosx .. tex —sInx
9. im——2 2 . 10.1im -=————.
¥ —{) X~ x—) X
NOKYMEHT MNMOANUCAH 5
SNEKTPOHHOW NOANUCHIO (1 7 )—
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6 E}} + 2X )x
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IIpakmuueckaa paboma Ned. IIpouzeoornan u oughgheperuuan hyHkuuu o0HouU

nepemeHHoL.

Ilens: ChopMHPpOBATh HABBIKH BEIYHCIIEHHS IIPOH3BOIHBIX CIIOKHOH (PYHKI[HH.

OcHoébl meopuu.;

Onpedenerile Npou3600HOIL
IIpouzeoonoit  gyuxyun y = 1(X) HaspIBaeTcsa IIpelie]l OTHOIIEHHS IIPHpaIeHHS

(PYHKIIHH K COOTBETCTBYIOIIEMY IIPHPAIIEHHIO apryMeHTa, Korja IIpHpallleHHe apryMeHTa

CTPEMUTECS K HYITIO:
/@)= lim &= fim SOV
Ax—0 Ax—0 *
Ecnn »TOT nipefien KOHEYHBIH, TO ITPOH3BOJHAS CYINEeCTBYeT H (YHKIHMSI [ (X)
Has3bIBaeTcs AUPPepeHrpyeModH B Touke X. IIpom3BomHas oOo3HadaeTcay'(X) HIH j—i

[Iporecc HaxoXAeHH ITPOH3BOJHOM Ha3bIBaeTCs JU(PpepeHIHPOBaHHEM ()YHKIIHH.
lIpaeuna ougepenyupoecanuin gyuxiyiLii
[TyctsC e R— mmoctostHHASL, ¢ = 2 (x), v = v(X) — (PYHKI[HH, HMEIOI[He IIPOH3BOJTHEIE.
1. C'=0. 2. (Cu)' =C -u'.

3. (uxv)'=u"£ v 4, (u-v) =u’-v+u-v'.
f

5 (g) _ uv—w'
. ~

lIpaeuno oughghepenyupoeaniia cnoxcHoil QyHxiyLiL
Ecm (PYHKIIHS y = fu) nmuddepeHrupyeMa TIox, a QYHKIHSIU = ¢
(x)anddepeHImpyeMano x, TO IMPOH3BOAHAS CIOKHOH (QyHKIMHY = f(¢p (x)) ompelensercs
hopmymoit y' =f" (u) - u' (x) .
Tabniya npouseo0H bIX CAONCHBIX QYHKLUIL
. ()Y =n-u""u".
f

Win 6 6] {4 .

2Ju
r f r
2. (a”): “Ina-u'. 2a. REH):EH*HF*
r ' f '
_u o) — U
3. (h}ga u,) = 3.{:.(.11 H) ==,
. ! d . ’
4. (sinu) =cosuu', 5. (cosu) =—sinu-u'.
/
6. (tgu) =—4 . 7. (ctgu) = — 1
coSs? u sin2u
r ’ 4 '
8. (arcsinu) = —4— 9. (arccos u) =——4—.
N =
r ! ! r
10. (arctgu) =4 11. (arcctgu) :_lfui .

AOKYMEHT NoarnmMcAH
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Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

17



Ilpouzeoodnvie emopozo nopsaoxa

IIpouzeoonoii emopozo nopsaoxa (emopoii npouzeoonoil) oT QYHKIMH Y — f (I)
Ha3bIBAETCS ITPOM3BOIHAS OT €€ IPOU3BOIHOI, T. €.

f (0 =(f"(x)".

2
" d” v
BTopyro MpoH3BOAHYIO TaKkKe 0003HayaroT Y (JL” ) HIIH ';y . IIpomnseogHasa ot

dx
ITPOM3BOJHON BTOPOI'O TIIOPSAKA HA3BIBACTCS HpPOU3600HOLU mpembe2o nopaoka W T. .
d n y
[ IpoM3BOIHYIO 1-TO TTOPSAKAa 0003HAYAFOT y(”}(x) WIHN N
X

[TokakeM Ha IIpHMepaxX, KakK CIeQyeT IIOJIb30BaThCS IIPHBEJEHHBIMH BEIIIIE
(popMyIIaMH.

ITpumepl. Hatitu mpoussogHyio: Y = cos’ (XE) :

y' = 2CDS(K2 ) (CDS(KE ))r = ZCDS(KE ) (— S,in(}{2 ))r : (}:2 )r =—-2X sin(sz )
IIpumep 2. Hajiti MponsBoHYIO. Y = arcsin \f; .

r

1
I N B N
\/1_(\/;)3 JI-x  2Jx - x?

Ipumep 3. Haiitu mpomssogHyro: Y = In (arctg A X — l).
Perienue.

(ﬂl‘Ctg'\('K—lj_ 1 ( )vi—l)r 1 1

a arctga/x —1 _arctg«jx—lllJr( K_lj_ﬂfCtg*\fK—I-Z\/ﬁ_XE*

X X
IIpumep 4. HalitTi mpon3BOIHYIO (DYHKITHH V — Intg———
2 smx
, 1 | I sinx—xcosx | SINX—XCOSX SINX—SINX+ XCOSX
:}? _ = . —_— - = _ —_— - - _ - - _
X 2 X 2 sin” x . X X sin” x sin” x
g — COS™ — 281N —COS—
2 2
_ XCOS X
sin® x

4

2x
IIpumep 5. HaliTh ITpoM3BOIHYIO (DYHKITHH V = arcfgl =
— X
y' = I 8x’(1—x")— (-8x")2x"  (1-x")"(8x’—8x" +16x"") 8x*+8x""
4x’ (1-x")° 1+ x*)2 (1= x*)? (1+ x%)>
I (1 +8)2
[NOKYMEHT NOAMWUCAH
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Konmponomsie éonpocet u 3a0anus:

1. JlaitTe orpeeneHHe IIPOH3BOJHON (PYHKIIHH B TOYKE.

2. ChopMyImHpyHTE OCHOBHBIE ITpaBHIIa JH(PePeHIIMPOBAHHS.
3. 3armummTe TaOImIly IIPOH3BOIHBIX.

4. Kak onpegensercs IMpOH3BOHAS BTOPOro, N-Io Iopsaka?

5. HaiiTH TIpOH3BOTHYIO (D YHKITHH.

1. yzé{/(3+43«/ﬂ)l.

2. y: X .
w/l+x2
|
3. = arct ~.
d gl—l—}i“
2
4 y=In X" —2

5. y = Inlntgx

.
arcsin—

6. y=e N

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Ilpaxkmuueckaa paboma Ne5. Memoost ucciied 06anua U OCMPOEHUA 2P APUKOE

PyHKULL.

Ilens: @opmHpOoBaHHEe HABHIKOB IIPpHMeEHEHHS IH((PEepeHIHAILHOIO HCYHCIIEHHSI K

IIOCTPOEHHIO I'Pa(hHKOB (DYHKI[HIA.

OcHOé6bL meopui.

PaccMoTpuM GyHKIMIO y = f(x), HENPEPBIBHYIO B Touke X(. Touxa X Has3bIBacTCA
MOYKOIl MaKCuMyma (Munumyma) @yHryuu y = f(x), €CIIH CYIIECTBYET Takasd OKPECTHOCTD

TOYKH -x.[‘}:. HTO AJId BCEX xix{]HB STOH OKPECTHOCTH BBHOIOJIHACTCA HCPABCHCTBO

f(:c)f::: f(xﬂ) (f(x)> f(x,)). BHaueHme OQYHKIMM B TOYKE MAKCHMyMa HAa3bIBaeTCS

MaKCHMyMOM  (PYHKITHH:  Vppx — f(i’fnm).BHaqemIe (YHKIIMH B TOYKE MHHHMYyMa

Ha3bIBAETCSI MHHUMYMOM (PYHKITHH: Y iy — I (Imin ).
Touknm wmakcHMymMa H MHHHMyMa (YHKIIHH Ha3bIBAIOTCS mMoOuKaMil 3KCHIPEMYMA
@ yuxyuu. 3HaYeHNS (PYHKIIMH B TOYKaX SKCTPEMYMa Ha3BIBAKOTCS SKCIPeMYMAMU (DVHKLjLIL.

/
Ecmt pyHKIMI y = f(x) HMeeT B TOUKe X(j SKCTPEMYM, TO ff(l’{]) =0 wm f (I{])
He CYIIECTBYET — Heobxooumoe ycioeuie sxcmpemyma. OTCIOJIa CIEYET, YTO TOUKH 3KCTPEMyMa

(QYHKIIHH clIeqyeT HCKaTh TOIBKO CPeJH TeX TOYeK, B KOTOPBIX IPOH3BOJHAS (PYHKI[HH paBHa
HYJIXO WIH HE CYINECTBYeT, TaKHe TOYKH HA3BIBAIOTCS KpumudecKumil HWIIH CHIALLLOH QDHbLMILL

TOYKAMH (DYHKIIHH.
Ecmn ¢pyHKImA y = f(x) HENpEPBIBHA B HEKOTOPOH OKPECTHOCTH KPHTHYECKOH TOYKH

Xy ¥ muddepeHIpyeMa B 3TOH OKPECTHOCTH (32 MCKIIFOYEHHEM MOJKET OBITH, CAMOM TOUYKH X))

H ECIIH IIPH Tlepexojie X uepes TOUKY X() (CIIeBa HaIpago):
f
1) f (I) MEHSET 3HAK C «+» Ha «—», TO TOUKa X()eCTh TOUKAa MAaKCHMyMa (pYHKIIHH,
f
2) f (J’C) MEHSET 3HAK C «—» Ha «+», TO TOUKa X()eCTh TOUKAa MHHHUMYMa (DYHKIHH,
f
3) f (I) HE MEHSET 3HaK, TO B TOUKe X() (PYHKIIHS HE HMEET 3KCTPeMyMa.

Ecmi B kpHrHYecKoil Touke X GYHKUHSI y = f(x) ABaXxAbl JHbQEpeHIMpPyeEMa, TO

OITPEJIETIUTh XapakKTep 3KCTpeMyMa (ECIIH B TOUKe X (PYHKIIMH HMEET SKCTPEMYM) MOJKHO IIO
3HAKy BTOPOH IIPOH3BOTHOM:

1) eCIIH f H(IU) <() , TO X — TouKa MaKcHMyMa () YHKITHH,

2) eCIIH f H(I{]) > 0:, TO X() — TOUKa MHHUMYMa (PYHKI[HH.

['paduk QpyHrImm y = f{{X) Ha3pIBaeTcs BBHITYKIBIM BBepX Ha HHTepBane (a; b) ecnu B
IpeieNaxX 3TOro HHTepBajia rpadHK QyHKIMH Y = {(X) JIeKHT HIDKe TF000H CBOeH KacaTellbHOM.

I'padpux pyuxarm y = f(X) HasbIBaeTcS BBINTYKIIBIM BHH3 Ha HHTepBane (a, b) ecrmm B
IIpeleNiaxX 3TOro HHTepBaia rpadHK GYHKIMH Y = {(X) IeXKHUT BhIIIe OO0 cBOeH KacaTelbHOI.

NOKYMEHT NOANMUCAH "1 lo; f(xp)) Ha3BIBaeTCS TOUKOH nepecuba TpadHKa,
INEKTPOHHOU, HOANUCHIO aTlpaBIIEHHE BBITYKIOCTH.
CepTucukar: 12000002A633E3D113AD425FB50002000002A6
Bnageneu:  LeBsyxosa TatbaHa AnekcaHapoBHa nHasg QYHKIMH f paBHA HYIIIO f”(xﬂ) —()
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Ecmm BTOpas mponsBogHasA f"(x) ABaXABI THD(PepeHIHPpYeMOH (PYHKIHH ITPH IIepexoe

yepe3 TOUKY X, MeHSEeT CBOH 3HaK, TO TOYKaX,eCTh TOUKa IleperHda e€ rpaduka (JocTaTOdHOE
YCIIOBHE ITeperuda).

Anzopumm uccnedoeanis PyHKLL HA 6LINYKIAOCHTb
11 MOUKLL nepeiba

1. HaxomyM BTOPYIO IIPOM3BOIHYIO (DYHKIIHH [ "(x).

2. HaxomM TOYKH, B KOTOPHEIX BTOPasA IMIPOH3BOHAS paBHA HYIIIO HIIH HE CYIIECTBYET.

3. HMcceneqyeM 3HAK BTOPOH IIPOH3BOIHOMN CJIEBA M CIIpaBa OT HAHJIEHHBIX TOUYEK H JIeTacM
BBIBOJI 00 HMHTepBajlaxX BHIMIYKIOCTH M HaIHYMH TO4YeK Ieperuda. EcimH Bropas IIPOH3BOLHAS
OyIeT MEHSITh CBOM 3HaK C IUIFOCA Ha MHHYC HIH C MHHYCA Ha IIIFOC B HCCIEeAYEMON TOYKE, TO
3Ta TOYKa M OyaeT TOYKOH IlepernOa rpadguka QyHKIHMH. EciaH BTopas ITpOH3BOJHASA 3HaKa HE
MeHSeT, TO (PYHKIIHSI He HMeeT TOYeK IeperHoa.

Acumnmomput epaghurxa yuxiui
[Tpsvas LHa3pIBaeTCAI aCHMIITOTOH KPHBOH y = f(x), €CIIH pacCTOSHHE OT TOUKH M(x; v)
KPHBOH JIO0 ATOH ITPSIMOH LCTpeMHTCS K HYIIFO IIPH HEOIPAHHYEHHOM VIATIEHHH 3TOH TOYKH ITIO
KPHBOH OT Hayajla KOOpAHHAT. [Ipsamasa x = asBIIseTcs eepmuxans Hoti ACHMIITOTOH KPHBOH y =
f(x), ecii BEOTOIHSIETCSA XOTS OB OJHO M3 YCIIOBHIA:
lim f(x)= 4o (unu— o)
x—a—0
lim f(x)=-+oo (unu— o)
x—a+()
[Ipsimast y = kx + b HaKJIOHHASI aCHMITTOTa KPHBOH y=f(x) IIpH X —> +00 (mpH X —» —00),
€CJIH BEITIOJIHSFOTCS YCIIOBHSL:

lim M:k u lim [f(x)—k-x|=b

x4 A X—>+e0

lim f(x):k u  lim [f(x)—k-x]:b.

x—-o X X—y—n
YacTHEIN ClIyyal HaKJIOHHOH aCHMIITOTEL TIPH k=0wu bz - 2OPU3OHMANbH A
aCHMIITOTa y = b.

3x% —x+2
x—-2
HatimeMo0macTs orpeeneHs @ yHKIHH D(}’ ) — (— o0 ; Q)U (2 , T DO).

IIpamep 1. HaiTi acHMIITOTEI TpaduKa QYHKIMH y =

Xog = 2ecth TOUKA paspelBa TIpadHkKa (QYHKIHMH, Yepe3 Hee MOXKeT IIPOXOJHTh
BEPTHKAJIbHAS ACHMIITOTA.

,,
. . 3xT—x+2 |12

Hafigem Im  f (x) = lm = | —— | = —00 ,cIeJOBATEIIFHO,  IIpAMasd
x—>xp—0 x—2-0 x—12 -0

X, = 2 sBNseTCS BepTHKAIBHOI aCHMITTOTOR.
HarigeM HaKIIOHHYIO aCHMIITOTY.y = kx + b

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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= Tim f(x) i 3x" —x+2 _| 2| _ [pasAemM HiCIITe: |
st X >0 (x _ 2),;(: 0 11 3HAMeHaTelIb Ha X~
[ x——c0 | | x——m|
1 2
3——+—
— 1 X X _
m ——=5" =3
[ x——m | 1_;
. . 3x°—x+2 . 3x—x+2-3x"+6
b=lim [ f(x)—k-x]|= lim | Z———Z 3y |= lim == =% "7
Y—+m r—mw X — 2 x—+io X — 2
| x——0w | | X——w | [x——co
2
S+—
+ 2
im 2% fm X _5,
X—+w x—2 X—>+w 1_2
(I%—':"T') (I_}—C"']) x

Hammm, ytok = 3 U b = 5, cleqoBaTelbHO, YPaBHEHHE HAKIIOHHOH ACHMIITOTHI HMEeT
BHI Y =3Xx+ 3.

Konmponomsle 6onpocet u 3a0anu:

1. Haiitn oGnacTh onpeelleHHS (DYHKIHH.

2. UccnegoBaTh (PYHKIMIO Ha YETHOCTH H HEYETHOCTD, IIEPHOJHYHOCTS.

3. UccnegoraTh PYHKIIHIO Ha HEIIPEPHIBHOCTE H BEPTHKAIILHBIE ACHMITTOTEL.

4. HccrneporaTh NOBeJeHHE (DYHKIHH Ha OECKOHEYHOCTH, HAaHTH TOPH30HTAJbHBEIE H
HAKJIOHHBIE ACHMIITOTEHI.

5. HaiiTH 3KcTpeMyMBI H HHTEPBAJIbl MOHOTOHHOCTH (DYHKI[HH.

6. HaiiTn HHTepBasIbl BRITYKIOCTH (DYHKITHH H TOYKH ITeperuoa.

7. HaitTu TOYKH NepeceyeHHsI (PYHKIHH ¢ OCSIMH KOOPIHHAT.

8. IlocTpouTh rpaduK (QYHKIHH.
9. OnpegeneHne SKCcTpeMyMa () YHKIIHH.

HanTun akcTpemymbl QYHKLUMNA:

1 3 | | 3 | 9
l.y==—x"——x" —2x. 2. y=—Xx +—x" —6x.
3 2
HaiiTH HHTepBalIbl BRITYKIIOCTH, BOTHYTOCTH H TOYKH ITepernta rpadHka (pyHKIHH:
4
. X 3 2
. y="——2x". 2.y=x"—5x"+3x—5
12
HaitTH acHMITTOTHI Tpah)HKOB CIIEAYIOMIIX (DYHKIIHI:
[NOKYMEHT NOAMNUCAH 2 B
3NEKTPOHHOM MNOANUCHIO 2.y = X" +2x—1
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6 1— x
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

22



Ipakmuueckaa paboma Ne6. BepoamHocniHble MO0 el NPOUECCO6 YRPAGJIeHIA.

HEJII’:.' 3EIH[JEI'IHTI:: HaBblKKM TNMPUMEHEHWMA BEPOATHOCTbIX MG,EI,EJ'IEH B npoueccax

yNpPaBneHuns.

OcHoé6bl meopuu.;

Knaccuueckoe onpedenenie gepoamuocniii.
Beposmunocms cobvimus A onpefensercs popMymnon
m
P(A)=—’
n

TJIE M — YHCIO 3IEMEHTAPHBIX COOBITHI, OIIaroIpHsITCTBYIOIINX ITOSBJIEHHIO COOBITHS 4, n
— YHCIIO BCEX AIIEMEHTAPHBIX COOBITHI, BXOIAIIIMX B ().

DOTO ommpeielieHHE HAa3bIBAET CS KA CCUYe CKUM OnpedeieHiiem 6eposimuochlLL.

M3 onpegeneHu BEpOSTHOCTH BBITEKAIOT CIEAVIOIIHE €€ CBOHCTBA:

1. Beposmuocms 00cmoeepHozo cobulmiia paeHa eoutilije.

JIeHCTBHTEIIBHO, €CIIHM COOBITHE JOCTOBEPHO, TO BCE SIIEMEHTApHBIE COOBITHSA
ONar oIpHATCTBYIOT eMY. B 3TOM ciiydae m=n H, ClIeJOBaTeILHO,

Ppoy="2
Fl Fl
2. BEPGHHIHGCHH: HeBoOZMOMNCHO20 Cﬂﬁblﬂﬂiﬂ pﬂﬂHﬂ Hyﬂf{?.
I[EﬁCTEHTEHLHG: eclIH COOBITHE HEBO3MOKHO, TO HIT OJHO 3IICMCHTAPHOC COOBITHE HEe

OmaronpHATCTBYeT eMy. B sToM cioydae m=0 H, clefoBaTelIbHO,

poy="-9_)
Fl I
3. Beposmuocms cayuaiino2o cobvimuisn ecimp NOJONCUNETbHO0e YlLCI0, 3aK1I0YeHH 0e
MedHCOY HYNeM U eOuHujell.

JIeNCTBHTENBHO, CIYYAaHHOMY COOBITHIO OJIarOIpHATCTBYET IHINL YacTh H3 OOIIEro

. m
YHCIIa 3eMEHTApHBIX COOBITHH. B stom cinydae O <m <m, a 3HauUMT, () <« — < ] H,
n

cnenoparemsio, 0 < P (A)<1

HTEII{:, BEPOATHOCTD mo00ro coOpITHA YIAOBIICTBOPACT HEPABCHCTBAM
0<P(A)<]

Ecmi rmpoctpaHcTBO 2 cOAepKHT OeCKOHEYHOE MHOKECTBO 3JIEMEeHTAPHBIX COOBITHH, TO
HCITOIB3YETCS T'eOMETPHYECKOe OIpejelleHHe BEPOSTHOCTH, KOIJ[a BEPOSITHOCTh ITOITAJaHHs
TOYKH B JTH00YI0 00IacTh ITPOITOPIHOHAIbHA MepPe 3TOH YacTH (IHHE, IUIOMagH, 00beMYy) H HE
3aBHCHT OT €€ PacITOJIOKEHHS H (DOPMEL.

P(A) = mesg
mesG’

IIpumep 1. bpocaercs urpajdpHBIH KYOHK. lIpOCTpaHCTBO 53IeMEHTApHBIX COOBITHH,

IJle Ies — Mepa JJIHHBI, ITIoMa i, o0beMa, £ — YacTh o0macTH G.

OTBCHAIOIIEC JaHHOMY SKCIICPHMCHTY, HMCCT CHEI[}’IOH[I]I‘T BH/]I. . (2= {fﬂl . Q}Z?...,ﬂ}ﬁ} .

-

NOKYMEHT MOONUCAH HH 4YeTHOro umcia oO4ykoB. CoObITHE A eCThb

SNEKTPOHHOW NOAMUCHIO
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COORITHSMH, baazonpusmcmeyioujimi TIOSBISHITO cOOBITHSI A. J[Ba MM HECKOJIBKO COORITHIL B
JAHHOM OIIBITE HA3BIBAIOTCS PAGHOBO3MOMNCHbIMIL, €CIIH IO YCIIOBHSM CHMMETPHH OITBITA HET
OCHOBAHHMH CUHMTATh KaKoe-THOO COOBITHE 00lee BO3MOKHBIM, YeEM JIFOO0E JAPYIOE.

IIpumep 2. B norepee paseirpeiBaetcsa 1000 OmmneroB. Cpean HUX 2 BRIMTpHIIIA 110 S0
pvo., 5 — 20 pyo., 10-10 py6., 25-5 py0. Hekro kymwn omuH Ouier. HanTH BEpOSTHOCTH
BEIMTPEIIIA HE MeHee 20 pyOIen.

PelleHue.

[To ycmoruro: 1000 = 250+3520+1010+255+938 npourprm .

IIycte A- mcKOMOe CcOOBITHE. BRIMTpEHIII He MeHee 20 pyOlneH — 53TO BBHIMTPRIIL B 20
pVyOIeH, KOTOPEIH BCTpeYaeTCsa my=Y pa3 H BEIMIPEIII B 50 py0OiIeH, KOTOPRIH BCTPEYAETCSI mp=2

paza. Torga m=m; + np.n=1000 - odI1ee KOIHYECTBO BCEX OHIIETOB. P(A) = m_2t2_ 0,007.

n 1000

IIpumep 3. M3 90 caoyyaiHO OTOOpaHHBIX OJUHAKOBBIX JeTalleH BBISBIEHO 3
OpaKoBaHHBIX. OTHOCHTEJIbHAS YacTOTa OpaKOBAHHEIX JIeTaJIeH paBHA
3 1
90 30

[Ipn yBelMYeHMH 4YHCIIa HCIBITAHHH  (ONBITOB) HAOMOJAETCS  YCTOHYHBOCTB
OTHOCHTEJIbHOH YaCTOTHL, T.€. CVIIECTBYET HEKOTOpas ITOCTOSHHAS BEIHYIHA, OKOJIO KOTOPOH
TPYIONIMPYETCS OTHOCHTEJIbHAS 4YacToTa H K KOTOPOH OHa BCe OONbINe MPHOIHKAETCS C
YBEIIMYEHHEM YHCJIA HCIBITAHMI. OTa IIOCTOSHHAS BelIHYHHA HA3bIBACTCH GeposmHOCHIbIO
cayuaiinozo cobvimiu 1 00o3HadaeTcIP(A). PaccMOTpeHHOE MOHSATHE BEPOSATHOCTH CIIYYaiHOTO
COOBITHSA SBISIETCS CTATHCTHUECKHM OITPEICTIEHHEM BEPOSTHOCTH.

W(A) =

IIycTth coOBITHS A H B — HECOBMECTHEIE, IIPHYEM BEPOSTHOCTH 3THX COOBITHH JIAHBI.
Kak HaHTH BEpPOSATHOCTH TOrO, YTO HACTYIHT JHMO0 coOwiTHe A4, nubdo colwiTHEe B, T.e.
BEPOSTHOCTH CYMMBEI 3THX COOBITHH A +B? OTBET HA 3TOT BOIIPOC JAET CIEAVIOIAS TEOPEMA.

Teopema ci10:KeHHSI BepOATHOCTEH HECOBMECTHBIX COOBITHMM.Beposmuocms cymmbl
O0BYX HeCOBMEeCIHbIX CODBLMLIL PACGHA CYMME GePOSIMHOCHIell SMUX COD b

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

TeopemMa yYMHOKeHHS BePOATHOCTEH HE3ABHCHMBIX COOBITMH. Bepoammuocmo

Npous3eeoeHss 06YX He3A6UCLMBIX CODbIMLL pasHa NpouU3Ge0eHLI0 GeposmHocmell  SNLX
cobblmiiil:

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

CJ]E,[[CTEHE.BEPGHHIHGCHH: HpGHE’EEaEHHH HEeCKONbKUX He3A6LUCUMbIX cODbLMLLILL PdcHd
HpGIIEEEaEHH}G EEPGHHIHGCHIEI? SMLUX CODBIMLIL

P(AI 'AE *""An) — P(AI)*P(AE)""'P(AH)*
Teopema yYMHOKeHHSI BepPOATHOCTEH 3aBHCHMBIX COOBITMH. Bepoammuocnv
npﬂugeedemm deyx SA6UHCHMBIX Cﬂﬁblﬂﬂfﬂ PdeHa F@?GIEEE@EHHR} CEPOANINHOCHI OOHO20 143 HUX Ha

VCAOGHYVIO 6ePOATNHOCHID cﬁpyeoea}, GOIYICTIEHHYIO €6 HpEaHGﬂGEEEHIHIJ HIo Hepecoe cobvimile Yace
HACIVRIIO.

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

IIpumep 1. B ypHe 30 1mapos: 10 KpacHBIX, 5 CHHHX H 15 GemmIX. HalTH BEPOSTHOCTE
ITOSIBTIEHH S I[BETHOI'O IIIapa.

[losBIeHHE IBETHOTO IMIapa O3HAYAET ITOSBJIEHHE JINO0 KPacHOr o, JIMOO CHHETO IIapa.

BeposaTHOCTh ITOSBIEHHI KpacHOTo mapa (coObsITHE 4)

NOKYMEHT NMNOoAanncAH 10 l
SNEKTPOHHOW noannceio ) = — .
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 30 3
Bnapeneuy: LLlebayxoea TateAHa AnekcaHapoBHa
Aened Y G 00BITHE B)
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CoObITHS A 1 B HEeCOBMECTHHI (ITOSIBJIEHHE IlIapa OJHOIO I[BeTa HCKIOYAeT ITOSBIICHHE
IITapa APYyroro IBeTa), II03TOMY HCKOMas BEPOSITHOCTh paBHa

I 1 1
P(A+B)=P(A)+ P(B)=—+—=—.
(A+B) ()+()3+6 >

Tak kak ITPOTHBOIIOJIOKHDBIC COOBITHS BMECTE DﬁpﬂB}’TOT HOCTOBCPHOC GD@BITHE:, TO

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

TTO3TOMY
P(A)=1—P(A).

IIpumep 2. BeposSTHOCTH TOrO, UTO JeHb OYAET AOXKMWIMBEIM, paBHa [} = 0,3 Haritu

BEPOATHOCTD TOI'O, HTO ACHDb 6}"I[ET ACHDBIM.
CoOBITHSI «IeHb MOOKIIHBBIN» H «IeHb SCHBIIY — ITPOTHBOIIOIOMHDBIC, IIOSTOMY

HCKOMAA BCPOATHOCTDL PdBHA
g=1-p=1-03=0,7.

IIpumep 3.MHireHs COCTOUT M3 TPeX 30H. BEpOATHOCTS ITOITAJaHI B IIEPBYIO 30HY IIPH
OIHOM BEICTpeie paBHa 0,15, Bo BTOpYIO - 0,23 B TpeThio - 0,17. HalTH BEpOATHOCTH IIpoMaxa.

O6Go3HaunM coOeITHe A- T1poMax, A - TIIONajaHHe B MHIIEHb. Torja
A=A +A,+A;, rre A,A,,A, - nonagaHue COOTBETCTBEHHO B IIEPBYIO, BTOPYIO H
TPeThIO 30HEL. [10 TeopeMe CIOKEHNI BEPOSITHOCTEH:

P(A)=P(A)+P(A,)+ P(A;) =0,15+0,23+ 0,17 = 0,55
otcyra  P(A)=1-P(A)= 0,45

[IyCcTh IIPOM3BOMUTCSI 1 HE3ABHCHMEBIX HCIIBITAHHI, B KaKIOM H3 KOTOPBIX COOBITHE A4
MOJKeT ITHOO IIpoHM30HTH (ycrex), JTHOO He IPOH30HTH (Heyhada). ByaeM cyHTaTh, 4TO
BEPOSITHOCTh COOBITHA A B KaXIOM HCIBITAHHH OJHA H Ta e, a HMEHHO paBHa p.
CIeqoBaTebHO, BEPOSTHOCTh HEHACTVIUIEHHS COOBITHSA 4 B KaXIOM MCIIBITAHHH TaKKe
IIOCTOSIHHA M paBHa ¢=1-p. Takasg IOCIEIOBAaTEIIPHOCTh MCIIBITAHMI HAa3BIBACTCS CcXeMoll
Lepnynnu.

B KayecTBe TakKMX HCIIBITAHHH MOJKHO pacCMaTpHBaTh, HaIPHMEP, ITPOH3BOICTBO
H3JCTHH  Ha OIpelellIcHHOM OOOpYIOBaHHMHM IIPH TIOCTOSIHCTBE  TEXHOJIOTHUYECKHX H
OpPraHM3al[HOHHBIX VYCIOBHH, B 53TOM CIIydae H3TOTOBJIEHHE TIOJHOIO HM3JAEIHSI — VYCIEX,
OpaKOBaHHOIO — HeyAaya. JTa CHTVYaI[HI COOTBETCTBYET cXeMe BepHYIUIH, eclIM CUHTaTh, YTO
IIPOIIECC HMBTOTOBIEHHMS OIHOIO M3IEIHMS HE 3aBHCHT OT TOro, OBIMM TOMHBIMH IIH
OpaKOBaHHBIMH ITPEIBIAYIIHE H3IEIHS.

JpyrUM IIpHMEPOM SBJISIETCS CTPelib0a 10 MHIIEHH. 3eCh TOMaJaHHe — VCIIEX, IIPOMax
— HeyJIaya.

[IocTapuM cBOeEH 3ajadeil BBEIYMCIHTEL BEPOSTHOCTH TOTO, YTO IPH »1 HCIBITAHHSIX
COOBITHE A OCYIIECTBHTCS POBHO Kk pa3 M, CIeJOBATEILHO, HE OCYIIECTBHTCS n—Kk pas, T.e. OyIeT
k yCIIeXOB H n—Kk Heyjau.

HMckoMyr0 BepOSTHOCTH OOO3HAUHM P, (k) Hampmmep, cuMBOI P.(3) O3HavaeT

BEPOSATHOCTH TOT'O, YTO B IISATH HCIIBITAHHSIX COOBITHE ITOSBHTCS POBHO 3 pasa M, CIIeJOoBaTeIbHO,
HEe HAaCTVYIIHT 2 pa3sa.
AOKYMEHRHT NOANMUCAH CIILITAHHI MOYKHO pacCMaTpHBaTh KaK CIIOKHOE

3NEKTPOHHOW NOAMUCHIO v
CepTudivkar: 12000002A633E3D113AD425FB50002000002A6 HE3aBHCHMBIX ~ COOBITHII.  (CTeZOBAaTENbHO,

Bnapeneu: - 'lleBayxosa TatbaHa AnekcaHapoBHa ‘e A HACTYIINUT k pa3 M He HACTYIHMT n—k pas, 1o

IX COOBITHH, paBHA
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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pkqn—k
TaKix CII0KHBIX COOBITHH MOXeT OBITh CTOIBKO, CKOIIBKO MOKHO COCTABHTL COUYETAHHI
k
M3 71 BIIEMEHTOB II0 k A7IeMEHTOB, T.€. Cﬁ .

Tak Kak 5TH CIIOKHBIe COOBITHSI HECOBMECTHEI, TO II0 TEOpPEME CJIOKEHHS BePOSTHOCTEH
HECOBMECTHBIX COOBITHH, HCKOMAas BEPOSTHOCTh PaBHA CyMMe BEPOSTHOCTEH BceX BO3MOKHBIX
CIIOKHBIX COOBITHH. [IOCKOIIBKY K& BEPOSITHOCTH BCeX ATHX CIIOKHBIX COOBITHH OJHHAKOBEI, TO
HCKOMasI BEPOSATHOCTEL (TosiBIeHHe k pa3 COOBITHSI 4 B m HCIIBITAHHSX) PaBHAa BEPOSTHOCTH
OJTHOI'O CIIOKHOI'0O COOBITHS, YMHOKEHHOH Ha HX YHCIIO

P,(k)y=C,p"q""
HIIN
!
RI (k) _ n. k _n—k

P q
kl(n—k)!
[TonmydeHHYIO (DOPMYITY Ha3bIBAKOT ghopmynoii Bepruynni.
IIpumep 1. BepoSTHOCTH TOrO, YTO Pacxof SIeKTPO3HEPIHH Ha ITPOMOIIKEHHH OIHHX

CYTOK He IIPEBBICHT YCTAaHOBIEHHOI HOPMEL, paBHa [} = 0,75 . HaiiTH BepOSTHOCTH TOT'O, YTO B

TeuyeHHe 4 CyTOK H3 OIMIKaHIINX 6 CYTOK pacxoJ] AIeKTPO3HEPTrHH He TIPEBBICHT HOPMGBL.
PemmeHnie. BepoATHOCTh HOPMAJIBLHOTO pacxofa 5BIEKTPOSHEPTHH Ha ITPOJOIDKEHHH
KaKJIBIX M3 6 CYTOK ITOCTOSIHHA H PaBHA p = (),75. CIeI0BAaTENRHO, BEPOATHOCTD IIEPEPACXO/IA

5JIEKTPOSHEPTHH B KasKble CYTKH TAKKe IMTOCTOSHHA H PaBHA ¢ = 1 — p = 1— 0,75 = 0,25.
ckomast BeposaTHOCTS 110 (popMylie bepHYIIIH paBHa

7 7 1 ) 9 121
P.(4)= Cip'a* = C2p'q’ = f_—j(msf (0.25)% = ﬁ ©0.297.

B pPAAC 3ad4d4 IIPEACTABIIACT HHICPCC HﬂI[BEpDHI‘HEﬁHIEE HHCIIO YCIICXOB, T.C. TAKOC

4
yHucio i YCIICXOB, BEPOATHOCTE KOTOPOI'O CaMasAa OOoNBIIaS CpcIH EEPGH‘THGCTEﬁ. Tak kak ITPH
YBCIIHYCHHI k BEPOATHOCTH CHa4Yalla BO3PdCTAIOT, d 34TSM, C OIIpCACIICHHOI'O MOMCHTA,

A
HaYIMHAKOT }fﬁblEElTL: TO OIIA m HMCHT MCECTO COOTHOIIICHIA
P, (i) > P, (1)
H

P, (m)z P, (m+1).

Hcrombsys ¢opmyny  H coorHomenme P+ = |. momywaem cootRercTReHHO
HCPAaBCHCTBA
(n—-m+1)p >mq
H
(m+D)gz=zmn—m)p.
OKOHYATEeJIbHO IIOJIYH4EM, UTO F'.;L JICKHT B HHTCPBAJIC E,I[IH‘]I[I[HQﬁ JITHHEBIL.
np-q<m<np+p.

OIHAKO, CTOHT 3aMeTHTh, YTO MCIIOIb30BaHHE (POpPMyIBl BepHYIIIH IpH OOIBIIHX
3HAYEHHSIX M JOCTAaTOYHO TPYAHO, TaK Kak (popmMyia TpeOyeT BBIIIOJIHEHHS ASHCTBHIT HaJ
I'POMAJTHBIMH UM CITAMH.

AOKYMEHT NOANUCAH D 1
SINEKTPOHHOM MOANUCHIO ,1, TO i1 oThIcKaHMA BepostHOocTH P, (30)
Ceptucpmkar: 12000002A633E3D113AD425FB50002000002A6
Bnageneu: ebayxoea TatesHa AneKkcaHApoBHa . (0?1)3{] . (0?9) 20 Tae 50'= 30414093 -10"";
!

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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30!= 26525286 -10° ; 201= 24329020 - 10" .

JlokanbHasa Teopema Jlamnaca.E ciu eeposmuocms p nosenenus cobvimun A e xaxcoom
UCHBIMAHLLL ROCTOAHHA 1 OMJUYHA ONM HYIA U eOuHuyvl, mo eeposmuocms P (k) moeo, umo

cobvimite A noseumes e n ucnviManuax poeHo k pasz, npubnuxiceHno paeua (mem nouree, yem
bonvule 1) 3HaUeHUIO QYHKYLILL

2

| L p(x)"PH x = k—np

T =
}." — . E i —
Jnpg 27 Jnpg Jnpg

HMmeroTcsa TaOmMHIIBI, B KOTOPBIX IIOMENIEHbI 3HAaYeHHS (PYHKITHH P(x)=

V2

[Ipu 3TOM cleyeT YUHTBIBATh, YTO {Ll’(—.l”) = ng’(x) , TaK KaK (pyHKIIHA @"(I) YETHas.

Clle1oBaTeIbHO, BEPOSTHOCTh TOrO, 4YTO COOBITHE A TIIOSBHICSI B M HE3aBHCHMBIX
HCITBITAaHHSIX POBHO k pa3, IMpHOIIKEHHO paBHA

1
P (k)~ ——— - $(x)

k—np

Jnpg
IIpumep 1. Hantu BepoSATHOCTH TOro, YTO COOBITHE A4 HAcTYIHT PoBHO 80 pa3 B 400
HCIBITAHHSIX, €CIIH BEPOSTHOCTD ITOSBIIEHIS 3TOr0 COOBITHS B KaXIOM HCILITaHHH paBHa 0,2.
Pemenme. [To yemoBmo n —=400; kK =80; p=0,.2: g=0,8. Bocrompsyemcs popmymoit

(4.7):

TIe x =

I S BVRN
Ja00.02.08 1= g W

Brrumcimm oHnpciaciricMoc JdaHHBIMH 3aJdYH 3HAYUCHIC X.

k-np 80-400-02

Jnpq 3
[To Tabmie Haxo M t;ﬁ(O) — 0,3989

HMcxomasn BEPOATHOCTD PaBHA

P,y (80) = % 10,3989 = 0,04986 -

P, (80) ~

0.

X

[IycTh Temneps TpeOyeTcs BEIYHCIHTL BEPOSTHOCTD EI (k | k 2) TOro, 4YTO COOBITHE A4
TIOSIBHTCSI B #2 HCITBITAHISIX HE MeHee k] u e 6omee K, pa3 (U1 KpaTKOCTH OyAeM FOBOPHTH «OT

k] 0O kl pElB}}). JTa 3ajaya PEIIACTCA C ITIOMOIIBIO CHE,I[}"IOH_[Eﬁ TCOPEMBIL.

Huarerpanbnan teopema Jlanuaca.Ecnu eeposmuocms p Hacmynwienusn coboimus A e
KajiCOOM UCHbIMAHIL HNOCHIOSHHA 1 OMIUYHA Om HYAS U eOuHUYbl, MO 6epOoInIHOCHIb

R‘I (kl ’ kj ) moco, 4mao cobwvimue A noseumcs 6 n UCNBIMAHUAX O k] dc}kjpﬂa’; P@?HﬁﬂhﬂfﬂéHHﬂ

pasHa onpeoeneHHoMy UHNezpany

AOKYMEHT NoarnmMcAH
SNEKTPOHHOW NOANUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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—np —np

ux, =
.../np i ..,/np

[Ipn pemenym 3amady, TpeOYIOMIMX NPHMEHEHHS HHTerpa.m':.Hﬂﬁ TeopeMnl Jlaroiaca,

zoe X, =

ITOJIL3YIOTCS CIIEITHAIIBPHOM TaOIHIIEH JIJII HHTErpaia d(x) = J' dz B Ttabmi1e maHbl

3HAYEHHS (PYHKIHU (I)(I) i x> (), a g1a x < () BOCIIOIMB3YEMCSI HEUETHOCTBIO (PYHKITHH
(D().f):, T.€. (D(—)C) - —(D(}C) DOYHKIIO (D()C) 4aCTO Ha3bIBAKOT @yHiyuell Jlannaca.
UTax, BePOSTHOCTD TOTO, YTO COGBITHE A TOSBHTCS B 72 HE3ABHCHMbIX HCITBITAHISIX OT K 1
mo k » a3, paBHa
P (k ,k,)=D(x,)—D(x,),

k,—n k,—n
Te x = ! anj_z P

npq . N

IIpumep 2. BepoATHOCTH TOro, 4YTO OpraHH3alHd He ITPOIUIa ITPOBEPKY HAIOTOBOH

HHCIIEKI[HH, paBHA [) = 0,2 Hantu BeposTHOCTE TOro, uro cpeau 400 cinydyaHHO OTOOpPaHHBIX
OpraHM3aI[Hi He ITPOLIEAIIIX IIPOBEPKY oKaxeTcsaoT 70 go 100 opraHu3arpim.

Pemmerne. Ilo vyenoBmo n=400; k, =70 ](2 - 100; P =0,2; g = 0,8
Bocmonpzyemcs popmyroi (4.9):

P, (70.100) =~ ®(x,)— D(x,)-
BEIUrcIMM HIDKHHI H BEPXHHI ITPeJelIbl HHTEIPHPOBAHHS:

k,—np  70-400-0,2

X, = = =—1,25:
" Inpg  J400-0,2-08
_k—np _100-400-02

npq \/400 0,208
Taxmm o6pazoM, HMeeM

P, (70,100) ~ @(2,5) - D(-1,25) = D(2,5) + D(1,25).

[To TaGrmile 3HaYeHMIT (PYHKIMH (D(I) HAXOIHM

D(2,5) = 0,4938: D(1,25) = 0,3944.
Mckomast BEpOSTHOCTE paBHA

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

[IyCTh IIPOM3BOAUTCS 1 HE3aBHCHMBIX HCIIBITAHHH, B KaXJIOM H3 KOTOPEIX BEPOSTHOCTH
ITOSBIIEHHS COORITHSA A paBHa p. {11 oIlpeelleHHS BEPOSITHOCTH A ITOSBIEHHI COOBITHSI B 3THX
HCIBITAHHSIX HCIIONB3YIOT (popMyIry bepHyinmH. Ecim Ke n BelIHKO, TO ITOJIB3YIOTCS JIOKaIbHOM
TeopeMon Jlarrraca. OgHAKO OHa JaeT OOINBINYIO IIOTPEIHOCTh, €CIH BEPOATHOCTH COOBITHSI

Majia (P < 091)-
Ecim crenaTh JOITYIMEHHE, YTO IIPOM3BeAeHHe #1p? IIPH H —» 90 coXpaHSIeT ITOCTOSHHOE

A
NOKYMEHT NOAMMUCAH TO, YTO IIPH OUeHb OOIBIIOM YHCIIe HCITHITaHHIT,
SNEKTPOHHOW NMOANUCHLIO
Ceprudukar:  12000002A633E3D113AD425FB50002000002A6 OUeHb Malla, COOBITHE HACTYIIUT POBHO k pa3,
Bnapeneu. [leGayxora TateaHa AnekcaHOpoeHa
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k
g(k):%e—ﬂ.

Ota (opMylla BBIpakaeT 3aKOH paclipelencHusd [lyaccoHa BepOSITHOCTEH MAacCOBBIX (2

BEIIMKO) H MaJIOBEPOSTHRIX (p Majgo) coObITHH. MMeroTcs clienHalbHble TaONHIBI IS
pacmpeneneHus IyaccoHa.

IIpumep 3. 3aBox ormparil Ha 6a3y 5000 xauyeCcTBEHHBIX HM3IEIHH. BepOSTHOCTEH TOrO,
YTO B IIyTH H3gemre mospeaurcsa, paBHo 0,0002. HailtH BepOSTHOCTH TOro, 4yro Ha Oaszy
ITPHOYAYT 3 ITOBPEXIEHHBIX H3IEITHA.

Permenne. ITo ycmoBmro /1 = 50005 P = 0} 0002;)’( =3 Haiigem A :
A=np=5000-0,0002=1.

ckomas BepoSTHOCTE 1o (popmyiie (5.2) paBHA:
P, 1
P,,.3)=—e =—=0,06
s000 ) 3! 6e

Konmponsusie 6onpocel u 3a0anus:

1. Teopema CI0XKeHHS BEPOSTHOCTEH HECOBMECTHBIX COOBITHIA.
. TeopeMa YMHOKEHHS BEPOSATHOCTEH HE3ABHCHMEBIX COOBITHII.
. TeopeMa YMHOKEHHS BEPOSATHOCTEH 3aBHCHMBIX COOBITHH.

. CXema HCIBITaHHI bepHYIUIH.

. Dopmyna bepHYIUTH.

. Hanbornee BepoATHOE YHCIIO YCIIEXOB B CXEME bepHYILH.

. [Ipubnmxennas popmyna [IyaccoHa.

. JlIokaripHas TeopeMa Myagpa-Jlaroraca.

o e 1 oy B L 1

. MuTerpamsHas teopema Myagpa-Jlaraca.

3amanue 1. bpomreHsl 2 wurpanbHble KOCTH. HaWTH BEPOSTHOCTH TOrO, YTO CyMMa
BBITIABIIMMX OYKOB — YETHOE YHCIIO, MIPHYEM Ha I'paHH XOTS OBl OJHOH M3 KOCTEH ITOSBHIIACH
IIECTEPKA.

3amanue2. lIpH IlepeBO3Ke SIIMKA, B KOTOPOM cojepkammck 21 cranmaprHas u 10
HECTAHJIAPTHREIX JeTalel, yrepsHa OJHa JeTainb, IPHYEM HEH3BECTHO Kakas. M3BieuéHHaA
Hayrajg IIOCIIe BTOro JeTalb OKasalachk CTaHJapTHOH. HalTH BepOATHOCTH TOro, 4ro Oblia
yTepsHa: a) cTaHAapTHas JAeTalb, 0) HeCTaHAapTHas JIeTalb.

3agaHue3. 3aAyMaHO ABY3HAUYHOe 4YMCII0. HaHTH BEpOSTHOCTH TOIO, YTO 3aJYMaHHBIM
OKa)XXETCS. a) CIyYaiHO Ha3BaHHOE JBY3HAYHOE YHCJIO, 0) CIy4aHHO Ha3BaHHOE JABY3HAUHOE
YHCIIO, IIH(PBI KOTOPOI'O Pa3IHYHBI.

3agaHue 4. BepOSTHOCTH IIOSBJIEHHS KaKJIOIO H3 JBYX HE3aBHCHMBIX COOBRITHH A H B

ONOKYMEHT MNOONWUCAH
3NEKTPOHHOW NOANWCHLIO HOCTB ITOSBIIEHH S TOIBKO OJHOI'O M3 HHX.
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeney:  LlUeGayxoea TaTeaHa ANeKcaHapoBHa Haxomaurcs 1 OpakoBaHHas M3 sSmmpika Haygauyy
[eiicteutenes: c 20.08.2021 no'20.08.2022 0, YTO CpeH HHX OKaKeTCA OpaKOBaHHAasL.
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3amgaHue 6. MoHeTa 6pocaeTcd 1Tk pa3. HalTH BepOsSTHOCTE TOTO, UTO OPEN BHIMAJET 2
pasa.

3amanue 7. B ceMbe 5 geTer. HalTH BEPOSTHOCTE TOTO, UTO CPEIH HUX 2 MaJIbUHKa, €CIIH
BEPOSTHOCTH POKIACHH I MallbuyHKa pasHa 0,51.

BeposartHoCTs OOHapyKeHHsS OIleyaTKH Ha crpa”Huile KHurm pasHa 0,01, Hamru
BEPOSTHOCTE TOro, 4ro B S00-cTpaHHYHOH KHHre He OyaeT OOHapyXkeHO OIle4YaToK
(oOHapyKeHHe OIeYaTOK Ha pa3IIMYHBIX CTPAHHIAX CYHTATh HE3aBHCHMBIMH COOBITHSIMH ).

3ajganne 8. BepoSTHOCTH H3TOTOBJIEHHS JeTallM BEICIIEro copra paBHa (.4, Hanru
BEPOSTHOCTE TOrO, UTO M3 200 meTanel MmojIoBHHA OYAET BRICIIETO COPTA.

3agaHne 9. BepoSATHOCTh H3TOTOBIEHHS HM3IEIMS BBRICIIErO KauecTBa paBHa 0.8. Hanru
BEPOSTHOCTE TOT'O, YTO CpeaH B3ATHIX 00 m3germi 30 oKaKyTCS BBICIIETO KaYeCTBa.

3amannel 0. BeposarHOCTh IOSBIEHHS COOBITHA A B KaxaoM H3 100 He3zaBHCHMBIX
HCIIBITAHHH TIOCTOSIHHA M paBHa 0,8. HalTH BEPOSATHOCTE TOr'O, YTO COOBITHE A ITOSBHTCS HE
Ooree 74 pas.

3amanne 11. BeposSTHOCTE HEKOTOPOro COOBITHS B €QHHHYHOM HMCIIBITAHHH OCTAaBJISIET
0,004. Harnitu BeposATHOCTE TOTO, UYTO B 2500 HCIBITAHH X JaHHOE COOBITHE ITPOH30HAET POBHO 4
pasa.

3amaHue 12. BeposATHOCTh HACTVIUIEHHS COOBITHSA A B OJHOM OILITE paBHa 0,6. Hamntu
BEPOSTHOCTE TOr0, 4TO COOBITHE A HACcTVITHT 1400 pa3 B 2400 HCIILITAHISX.

3agande 13. BeposATHOCTE MOSBIEHHS COOBITHS B KaXIOM H3 HE3aBHCHMBIX HCIIBITAHHI
paBHa 0.8. HalTH BepOSTHOCTH TOrO, YTO COOBITHE HACTYIINT HE MEHEE YEeTHIpeX pa3 IPH

HCIIBITaHIX.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ilpaxkmuueckaa paboma Ne7. KoppenauuoHHo-pezpecCuOHHbLIL Mem o0 UCC/Ie0 06 AHUA

C.Flyllﬂﬁﬂblx 6EJIHUIHH.

HEJII’:.' BaermrrL HABBIKI ITPHMCHCHHA MATCMATHYCCKOI'O OXIAAHIA, JHICIICPCHH H

CPEIHCT O KBAAPATHYCCKOI'O OTKIIOHCHH 4.

OcHoébl meopuu.;

3aKOH paclpeJelIeHHS ITOMHOCThIO XapaKTepH3YeT CIVYAHHYIO BelIHUYHHY. OIHAKO ITPH
PEIeHHH IIPAKTHYECKHX 3aay HeT HEOOXOHMMOCTH 3HATh BCE BO3MOKHBIE 3HAUYEHH S CIIYYaHHOI
BEJIMYMHBI H COOTBETCTBVIOIIHE HM BEPOSTHOCTH, a YAOOHee IIOJIb30BAaThCS HEKOTOPBIMI
KOJIIHYECTBEeHHBIMH ITOKa3aTelsIMH, KOTOPBIE AT JOCTATOYHYIO HH()OPMAIHIO O CIY4YaHHOMH
BEIIMYMHE. Takme TII0Ka3aTelIn Ha3bIBAIOTCS YLCA08bIMU XAPAKMEPUCIUKAMU  CVYALIH Ol
GeIULIHDL.

OCHOBHBIMH M3 STHX XapaKTepPHCTHK SBIISIOTCS. MamemamudecrKoe OXCuoarile,
oucnepcus 1 cpedHee Keaopamiuyeckoe OmKI10HeHe. Mamemamuuecxoe oJ4CLOaH1Le
XapaKTEPH3YET IIONOKEHHE CIIYYAaHHOH BEJIMYHHBI Ha YMCIOBOH OCH, OIIPEAElIsIsI HEKOTOPOE
CpedHEe 3HAYEHHE, OKOIIO KOTOPOIro COCPeJOTOUYEHBI BCE BO3MOJKHBIE 3HAUYEHHS CIIYYAHHOIN
BEJIMYMHBL. J[IIS pellleHHS MHOTHX 3ajJay JOCTaTOYHO 3HAaTh MaTeMaTHYECKOE OXKHIaHHE.
Hanpimep, ecimd H3BECTHO, YTO MaTeMaTHYeCKOe OJKHJAaHHe 4YHCIa BbIOHBAaeMBIX OYKOB Y
IIEPBOrO CTpejKa OOJIbIIE, YEM Y BTOPOIO, TO IIEPBBIH CTPEJIOK B CpelHeM BBIOHBAcT OOJIbIIE
OYKOB, YEM BTOPOH, H, CIIEAOBATEILHO, CTPEISIET JIYUIlle BTOPOIO.

Mamemamuueckum oxcuoaniiem OUCKpPeniHoll cay4alinoil eeuyiiH vl X Ha3bIBAETCS CYMMa
IIPOH3BeJeHHIT BceX ee BO3MOJKHBIX 3HaYeHHI Ha HX BEPOSTHOCTH H 0003HavaeTca uepes M(X).

Ilycte  choy4ariHasg  BelHYHMHa X  TNPHHHMMAaeT 3HauYeHHI X{,X5,..., X~ C

COOTBETCTBYIOIIMMH BePOATHOCTSIMH Py P5y...y P, Torza MaTeMaTHYECKOE OXKHIAHHE
M(X) cny4aiitHOH BeJIMYHHEI X OITpelelIsIeTCS paBEeHCTBOM
M(X)=x,p,+x,p,+...+X P, .

Ecmm AHCKPCTHAA GJI}"LIEIIUIHHH BEIHYHHA X IIPHHHMACT OeCKOHEYHOE MHOKECTBO
BO3MOAFHDBIX BHE],T-IEHIIﬁ:, TO

M(X)= in.pf *
i=1
IIpumep 1. Hantn MaTeMaTH4eCcKOEe OKHMJIAHHE CIIYYAHHOH BEJIMYHMHEI X, 3Has 3aKOH €€
pacIpeielIe HHS
X; 3 5 2
pf 01‘1 016 0,3

Perentie. MckomMoe MaTeMaTHYECKOE OKHIAHHE I10 (prI\J‘_‘;’HE PdaBHO

M(X)=3-01+5-0,6+2-03=39.

IIyctb X — cnyuaiiHag BemmuymHa H M(X) — ee MaTeMaTHUYeCKOE OKHIaHHE.
OOKYMEHT NoanmncAH | — ( )
SNEKTPOHHOW MOAMUCHIO [ Pa3HOCTD X-M(X).
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
JHMCEDP, B aPTHILUICPHH BAXHO 3HATh, HACKOJIBKO
[eiicTeuTENneH: ¢ 20.08.2021 no' 20.08.2022 TKHA OBITH IIOPAKCHA.
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Jucnepcueii (paccesHuem) OLCKpemHOoil CAYUALIH Ol genuytiHsl  Ha3BIBAIOT
MaTeMaTHYeCKOe  OJXHJaHHEe KBajpara OTKIOHEHHS  CIYYaHHOH  BEIHYHMHBEI OT €€
MaTEMAaTHYECKOI'O OKHIaHHA:

D(X)=M[X -M(X)].
JIIIsT BBIYMCIIEHMS JHCIIEPCHH YacTO OBIBAeT YAOOHO BOCIIONB30BATHCS CIELYIOIIEH
(pOPMYIIOI:
D(X)=M(X*)—[M(X)T.
IIpumep 2. HailiTH mCTIepCHIO CIIYYAHHOH BEJIMUHHEL X, KOTOpas 3aJaHa CIIEIVEOIIM
3aKOHOM pacIIpeaelIcHH:

X. 2 3 S

I

pi 0'-1 0-.-6 0,3

Pemenne. MaremaTnyeckoe oxuganue M(X) paBHO:

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

v e 2
3aKOH pacIipcaAciIiCHHA CIIVAdHHOH BCIIHYHHBI X HMcSCT BHA.

2

X. 4 9 25

I

pf 01‘1 0':6 0.‘.3

,
Maremarnueckoe oxuganne M (X ) paeHo:

M(X*)=4-0,1+9-0,6+25-0,3=133.
Hckomada AHCIICPCHA PdBHaA
D(X)=M(X*)-[M(X)] =13,3-(3,5)" =1,05.
JITIE OIIEHKH PpacCesHHsS BO3MOXKHBEIX 3HAUYEHHH CIY4aHHOH BEJIMYMHEI BOKPYI €€

CPeJHETO 3HAYEHH S CIIYKUT TaKXKe CpeqHee KBaApaTHUYECKOE OTKIIOHEHHE.
CpeoHum xeadpamuyeckiM OMKIOHeHUeM CAVYaliHoll eenuyunst X  HAa3BIBAETCH

]E'EELI[IJHTHBIﬁ KOPEHDb H3 JHCIICPCHH.
o(X)=D(X).

IIpumep 3.CiryyaiiHasg BelIMUHHA X 3aJ{aHa CIIEAVIOIHM 3aKOHOM PaCIIPEJCIIECHH S

X. 2 3 10

I

p. 0,1 0,4 0,5

HaiitH cpelHee KBaIpaTHYECKOE OTKIIOHEHHE & ( X ).
Pemenne. MaremaTnyeckoe oxuganue M(X) paBHO:

M(X)=2-01+3-04+10-0,5=64.

MaremaTHyeckoe OXHIaHHe M (X °) paBHO:

[OKYMEHT NOAMUCAH -9.0,4+100-0,5=54.

SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lLebayxoea TateAHa AnekcaHOpoBHa 2 2
(X)] =54—-(6,4) =13,04.
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Hckomoe CpEaHEC KBaJpaTHHYCCKOC OTKIIOHCHHEC PABHO.

c(X)=+D(X) =4/13,04 ~ 361.

JIMCcKpeTHAs clydaHHas BelIHYHMHA MOKeT OBITh 3aJaHa IEPEeYHEM BCEX €€ BO3MOKHBIX
3HAYEHHH M HX BePOSATHOCTEH. OJHAKO TAKOH CIIoco0 3aJaHHs HEelIPHMEHNM IS HEITPEPhIBHBIX
CIIYYAHHBIX BETHYHH.

HampuMep, paccMOTPHM CIIYVUAHHVIO BeIHYHHY X, BO3MOXKHBIE 3HAYeHHS KOTOPOH

CIIJIOIIE 3aITOJIHAKOT HHTCPBAJI ((I, b) O'LIEE]?LI[HID:, HTO HEBO3MOKHO COCTABHTE IICPCUCHD BCCX

BO3MOXKHBIX 3HaUeHHH X. [losToMYy 1iermecoobpasHo AaThk OOIIHI CIIoco0 3agaHH s TFOORIX THIIOB
CITYYAHHBIX BEITHYHH, JUIS YerO BBOJITCS (PYHKI[HH pacIipellelIeHHS BEPOSTHOCTEH CIy4aiHOH
BEJIHYHHBI.

IIyCcTh x — JEHCTBHTEIILHOE YHCIIO. BEpOATHOCTH COOBITHS, COCTOSIIETO B TOM, UYTO X
IIPUMET 3HAa4YeHHe, MEHBIIEE X, T.€. BEPOSATHOCTh COOMITHA X < x, 0003HAYHM Yepe3 F'(x). Ecnn

X M3MEHSETCA, TO H3MeHseTcsIH F(x),T.e.  F(x) — OYHKIII OT x.
Dyniyueil pacnpeoesienus CAy4aiiHoll eenuydunst X HasbIBaeTCI (QYHKIHMA F(x).

OIPCACIIAIOIaA BCPOATHOCTE TOI'O, HTO GJI}"‘IEIIUH-IHH BeIHYHHA X B PE3VIIBTATC HCIIBITAHHA
ITPHMCT 3HAUCHIEC, MCHBIIICC X, T.C.
F(x)=P(X <x)-
FEGMETPHIIECICFI 3TO PaBEHCTBO MOXHO HCTOIIKOBAThH TaK: JF° ( .11') €CTh BCPOATHOCTD

TOr'O, YTO CIVy4YaiHas BEIHMYHHA IPHUMET 3HAUYEHHE, KOTOpOoe H300pakacTCs Ha YHCIOBOH OCH
TOYKOI, JIeKall[eH JIEBee TOUKH X.
IIpumep 4.CayyaiiHasg BeyrHa X 3ajJaHa clIeIyIomeH () YHKIIHEH pacIpeIelIeHHS

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

e

HaiiTH BEpOSTHOCTL TOrO, 4YTO B PpE3yIbTarTe HCIBITAaHHS X IIpHMET 3HAYeHHE,
npuHamiexkammee HaTepBany (0, 2): p(0< X <2)= F(2)— F(0)-

Pemenne. Tak xak Ha nHTepBaie ((), 2), 10 YCIOBHIO, F(x)= xf4 + 1/4,

To F(2)— F(O)=(2/4+1/4)— (0/4+ 1/4) =1/2- UTaK, p(0< X <2)=1/2-
HemnpeppIBHYIO CIy4ailHYIO BelIHYHHY MOJKHO TakKe 3aJaTh, HCIIONB3YS JIPYIYIO

() YHKI[HIO, KOTOPas Ha3bIBAeTCA (PYHKITHEH TIOTHOCTH.
Dyuryieii naomHocmil HenpepuvleHoil cayyaiinoii eenuyunst X Ha3bIBaeTCAd (PYHKIIHI

f (I) — TIepBas MPOM3BOIHAS OT (PYHKI[HH pacIIpeJelICHHS F (.1: ):

f(x)=F'(x).

OTcroJIa cIIeAyeT, YTO (PYHKIIHS pacIIpelelIeHHs SBILIETCS ITepBO00pa3sHON IS () YHKI[HH
IDIOTHOCTH. [[JI OITHCAaHHS PacIIpellelIeHHS BEPOATHOCTEH JHCKPETHOH CIIYYaHHOH BEITHYHHBI
() YHKIIHS INIOTHOCTH HEITPHMEHHMA.

3Has (PYHKI[HIO IUIOTHOCTH, MOXXHO BBEIYHCIHTH BEPOSITHOCTH TOTO, YTO HeIpephIBHAS
CIIy4YaiHas BEIHYHHA IIPHMET 3HaYeHHe, ITPHHAaAIeKaIlee 3aJaHHOMY HHTEePBaIy.

Teopema.Beposmuocms mozo, umo HenpepvieHas cayuaiiHas eenuuuxHa X npumem

3HAYeHlUe, NpUHaonexdcaujee UHNMepeany (ﬂ, b)J pasHa onpeoeneHHoMY UHmezpany oml

P VHKLUL NIOMHOCILL, 638NO0MY € npedenax om a 0o b:

NOKYMEHT NMNOoAanncAH b
SNEKTPOHHOWM NOANUCHLIO » .
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 ~ b) _ j f(-x) d.}'(f '
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa a

] CIIYYaHHOH BEITHYHHBI X
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0 npi x<0
f(x)=<2x npu O<x<l1

0 npu x>1

HailTH BEpOATHOCTH TOrO, YTO B pe3ylIbTaTe HCIBITaHHS X IIPHMET 3HAUEHHE,
npuHagexamee uaTepsany (0,5 1).
Perente. Mckomast BepOATHOCTS 110 (POPMYIIE paBHA

L =1-0,25=0,75.

|
PO5S< X <1)= jzxdx=f
0.5

3Has ((PYHKI[HIO IUIOTHOCTH PpacIpellelleHHs f ()C) , MOXHO HaHTH ()YHKI[HIO

pacIpeaelIeHIA F ()C) 110 (pOpPMYJIE

F(x)= If(z:) dz:

Mamemamuueckum oorcudanuem HenpepuvléHoil cayuaiiHoil eenudunst X, BO3MOKHBIE
3HAYEeHHSI KOTOPOH IIpHHAJJIEKAT OTPE3KY [{I, b] Ha3bIBAETCS CIEAYION[HI OITpejelIeHHBIH
HHTEerpail

M(X)=[xf(x)dx-

Jucnepcueil HenpepuwvieHoll caydyaiiHoll eenudunst X, BO3MOJKHBIE 3HAUEHHS KOTOPOH

TIPHHAIeKaT OTPE3KY [{L b] , Ha3BIBAETCS CIIEIYIOIIHI OIpe lelIeHHBIH HHTErpal

b
D(X)= [[x=M(X)F f(x)dx.
J{11s1 BRIYHCIIEHHS JHCIIEPCHH Oollee YI0OHEI COOTBETCTBEHHO CIIEAYIOIHE (DOPMYIIBI
b
D(X) =[x f(x)dx—[M(X)

H

D(X)= | x* f(x)dx—[M (X)T"

Cpeonee  xeaopamuveckoe  OMKIOHEHUe  HeNpepbleHOLl  CAVYALIHOU  Ge/UYlH bl
OITPENEIISETCS, KaK M IS JUCKPETHOHN CIIYYANHON BETHMYHHEL, CIEIVIOIHM PaBEHCTBOM

c(X)=+D(X).

IIpumep 6. HaritH MaTeMaTHYeCKOE OKHIAHHE, MUCIIEPCHIO H CpeJHee KBaJApaTHYECKOe
OTKIIOHEHHE CIIyYaHHOH BEIHYHHEI X, 3aJJaHHOH CIeIYIOoIeH QYHKIIHEH pacIpeceHH:

JO npiu x<0
F(xy=<x npu 0O<x<l

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOWM NOANUCHLIO npu X > 1
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LleGayxoBa TateAHa AnekcaHapoBHa
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-

0 npu x<0
fx)=F'(x)=11 npu O<x<I-
0 npu x>1

Halizem MaTeMaTHUYeCKOe OXKHIaHHE 10 popmyiie (8.1):

1
9 1
M(X)=[x1-dx=x*|2 |”:1/2.
0
Haiigem micnepcHio 1o gopmyne (8.5):
1
D(X)= [x*1-dx—[1/2) = x*/3 | —1/4=1/12.
0

Haligem cpenHee KBaJgpaTHYECKOE OTKIOHEHHE I10 (POpMYTIE:

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

KDPPEJIHI[HGI—H—[BIﬁ dHaJIH3 H pEIpEGGIIGP[F[BIﬁ dHAIIH3 ABJIAIOTCH CMCAHBIMIT Pa3acilaMH
MaTeMaTHUYEeCKOH CTATHCTHKH H IpEAHASHAUCHBI JJIA H3YVYUYCHIA IIO ELI@GPG‘II{BIM HJaHHBIM

CTAaTHCTHYECKOH 3aBHCHMOCTH CJI}"LIEIIUH-IBIX BCIIHYHH. ,HEE CJI}"‘IHIUII{BIE BCJIMTIHBL MOI'VI OBITH
CBSI3aHBI JIHOO (b}*'HICL[HGHﬂJ]LHGﬁ 3dBHCHMOCTDBIO, THOO CTaTHCTHYECKOH 3dBHCHMOCTLBIO, THOO0

OBITh HEe3aBHCHMBIMH.

Crporas (yHKIIHOHAJIbHASA 3aBHCHMOCTD pealln3yeTcs PeJIKo, TaK KaK 00e BEeIIHYHHBI HIIH
OJlHA M3 HHX ITOJIBEPJKEHBI €Ille JEeHCTBHIO CIIYYAHHBIX (DAKTOPOB, IMPHYEM CPedH HHX MOI'YT
OBITH M OOIIHE AT 00eHX BEIIHYHH, T.€. TakHe (haKTOPBI, KOTOPEIE BO3IEHCTRBYIOT KaK Ha X ,
TaK M Ha Y . B 5TOM ciIy4ae BO3SHHKAeT CTaTHCTHYeCKas 3aBHCHMOCTh. Cmamuicmiidecxoii
HasbIBAETCS 3aBHCHMOCTh, IIPH KOTOPOH H3MEHEHHE OJHOH H3 BEIIMYHH BIEYeT H3MEHEHHE
pacrpefielleHHss Apyroi. YacTHEIM CIIydaeM CTAaTHCTHYECKOH 3aBHCHMOCTH  SIBJISIETCS

KOPPEIHIMHOHHAA 3aBHCIIMOCTD.
Ecmi craTHCTHYECKas 3aBHCHMOCTD ITPpOABIIACTCA B TOM, HUTO IIPH H3MCHCHHI OJTHOH H3

PaCCMATPHBACMBIX GH}”IEII‘TI{BIK BCIIMYHH H3MCHACTCH CPEAHCC 3HAUYCHHE ,I[p}TDfI GH}"‘IEIIHIHGﬁ
BEIIMYHMHEBI, TO TdKAA CTATHCTHUYCCKAA 3dBHCHMOCTD HA3bIBACTCH KOppeidljiiOHH oll.
I[JIH dHaJIH34 KDPPEJI&IL[HGHHDﬁ 3dBHCHMOCTH BOCIIOJIb3YCMCAH MenoooM HALUMEeHb ULX

xeaopamoeg. 1IpH HCIIONMB30BAHHH 3TOr0 METOJA CyMMa KBAaJpPaTOB OTKIOHEHHH Yf — V. (

| = 1,2, ooy M), TiE Y:. — BBIYHCIIEHHAS 10 YpaBHEHHIO (14.5) opanHaTa, COOTBETCTBYIOMIAS

HaOmogaeMoMy 3HayeHMIo X, a ). — HaOmromaeMas OpJAMHATa, COOTBETCTBYIOIAsA X,

NO/DKHA OBITh MHHHMAJIbHOH. Tak KakK KaXkJO€ OTKIOHEHHE 3aBHCHT OT OTBICKHBAEMBIX
ITapaMeTPOB, TO H CyMMa KBaJpaTOB OTKIIOHEHHH eCTh (DYHKIIHS 3THX ITapaMeTPOB:

F(p,b)=Y(%, =)’

HIIH

F(p,b)=2 (px,+b—y)".
i=1

,HJIH OTBICKAHMA  MHHHMYMA4  IIPHPABHACM  HYIIIO  COOTBCTCTBVIOITHE  HYACTHBIC

ITPOH3BOJHBIC.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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f@F n
—=2>(px,+b—y.)x, =0
op Z.: |
GF n

—=2> (px, +b—y,)=0
" Z.: P y

Pemns 5Ty cHcTeMy IBYX JHMHEHHBIX YpaBHEHHH OTHOCHTENBHO O H b, HailgeM

HCKOMBIC ITaPaMCTPbBIL

b(zl:x? 'Zl:yf _Zl:xf 'Zj:xs}’fj

AHATOTMYHO MOYKHO HaiTH BBIOOPOYHOE YPAaBHEHHE ITPSMOIl JIMHHHM perpeccHi X Ha

Y :

X, =p,y+c,

rae p . — BHIGOPOuHKIi KoadduimeHT perpeccnn X Ha Y .

IIpumep 1. Hafiti BEIGOPOYHOE ypaBHEHME IIPSAMOI JIHHHM perpeccun Y Ha X IIO
MAHHBEIM 71 — S5 HaOIIOIeHIIT:

Tadbnuimal.
X, 1.00 1.50 3.00 4,50 5.00
Vi 1,25 1,40 1,50 1,75 2,25

COCTaBHM CIIEAVIOIIYIO PACUETHYIO TAOIHILY 2.
HaiigeM HcKoMBIe ITapaMeTphl H3 cooTHomeHHH (14.9) u (14.10):

p,. =(5-26975-15-8,15)/(5-57,5-15%) = 0,202
b=(57,5-815-15-26,975)/(5-57,5—15% )=1,024.

HarrmmeM HekoMoe YPAaBHCHHC Hpﬁﬂﬂﬂﬁ JIMHHH PCIPECCHH Y HAa X :

y =0,202 x + 1,024

TaObnuira?2.
3
A Yi X; A Vi
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
L noo n
SHEKTPOHHOM NOTMNCHO 2% YIRS
Ceptudpmkar:  12000002A633E3D113AD425FB50002000002A6 =1 i=1
Bnapeneu: lebayxoea TaTbAHa AnekcaHapoBHa =57?50 =26,975
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HPH OOJBIIIOM YHCIIe HAOMIOAeHHH OJHO H TOXKe 3HaueHHe X MOXKEeT BCTPETHTCHA HI
pa3, OJHO H TOXE 3Ha4€HHE VYV — H?pﬂSj OJH4 H Ta <€ Ildpa YHCCII ()C,, y) MOMXKCT

HaOIIFO1aTh CS n,, bas. [TosToMy JaHHBIE HAOMIOAEHHH CJIeAyeT T'PYIIHPOBATh, AJIS 3TOrO

TIOZICYNTHIBAIOTCS YacTOThI 1., N v nl},. Bce CcrpynmmpoBaHHBIE JAHHBIE 3aITHCHEIBAIOTCS B
BH/Ie TaOJIIIbI (HarpuMep, TaOmHIfa 3), KOTopas Ha3bIBAETCS KoppensaijiiOHH OIl.
TabOmuira3.
X
n

Y 10 20 30 40 Y

0.4 5 — 7 14 26

0.6 — 2 6 4 12

0.8 3 19 — — 22

n. 8 21 13 18 n :1

B 1epBoii cTpoke KOPPeIsSIHOHHOH TaOIHII yKa3zaHbl HaOmogaeMble 3HadeHHs (10; 20;
30; 40) mpu3Haka X , a B IIepBoM cTonO1e — HaomogaeMble 3HadeHHA (0.4; 0,6; 0,8) rpr3HaKa

Y . Ha IIEPECCHUCHHH CTPOK H CTOJIOIIOB HAXOIITCS YaCTOTBI I’LT}, HaOJIroJaeMbIX ITap 3HaUYeHHH

ITPH3HAKOB.
B mociegHeM cTonllIie 3almcalHbl CYMMBI YacTOT CTPOK, a B IOCIIEIHEH CTPOKE — CYMMEI
YacTOT CTONOIOB. B KiIeTKe, pacIioloKeHHON B HHKHEM ITIPABOM YITIY TaOIMIBI, IIOMEIIEHA
CYMMAa BCEX YACTOT, T.e. OOIIee YHCIIO BeeX HAOMIOAeHHH #1 . OYeBHIHO, YTO

QM =2 n, =n.

Teleps OIpefeM MTapaMeTPsl BRIGOPOYHOTO YPaBHEHHS IIPSAMOIT JIHHIH perpeccun Y

ma X B CIy4ae, KOTAA IIONYYEHO OONBINOE UHCIO JAHHHIX (TIPAKTHYECKH I
yAOBIIETBOPHTEIFHOH OIIEHKH HCKOMBIX ITapaMeTPOB JOJKHO OBITH XOTS Obl 50 HaOIIIOJIEHHI),

CPeJH HUX €CTh ITIOBTOPSIOIIMECS, H OHH CIPYIOIHPOBAHBI B BHAE KOPPEISIIHOHHON TaOIIHIBI.
3 cucremsl (14.8) MOXHO MOTYIHTE CIEAYIOIIYIO CHCTEMY:.

( H H H
p}-'xzx? +bzxi — inyi
i=1 i=1 i=1
n n
p}atzxi +Hb= Zy:
L i=1 i=1
JI1S IIpOCTOTHI IIPHHSAB 0003HAYEHH S Z X = Z X Z y = Z Vs Z X i x:l

=1

Z xy Z X. y! H BOCIIOIB30BABIIHCE COOTHOIIIEHHAMI _1’ — Z / y — Z / \

X /
2 —Z S v —S"w vv (B TmemonoKeHHH, 4To Tapa wmcen (X, }7)
[OKYMEHT-ROANUCAH

SNEKTPOHHOW NOANMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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— B
nx-p, +nxb= Z n,,Xy

xp}:r +b= y
Bropoe ypaBHenme cucTeMel (14.13) mpeoGpasyeM X BHIy D=y — _fpyx H

IIOACTaBHB IIPaBYIO 4YacTh 5IOTO PaBEeHCTBA B YpaBHEHHE Y = pyxx+b:, TTOJTYIHM

CIICOYIOILICC COOTHOLICHHC
y}: _y=p},r("r_"r)

HaHJIeM H3 CHCTEMBI BBIOOPOYHBIH KO3(PHIMEHT perpecCHH P
_ LMy onxy | ) Xy —nxy
Py P e
nix™ —(x)° no,

YMHOKHM 00€ YacTH 3TOr0 paBeHCTBa Ha Jpo0k O, / 0'}1 .

Torma rnomyyaem

OKOHYATETbHO TOIYYHM BEIGOPOYHOE YpaBHEHHE IIPAMOIL THHHH perpeccHu ¥ Ha X

BH/14
I
V. — V=TI = (x—Xx)
X
AHATIOTIMHO MOYKHO HAHTH BEIGOPOYHOE ypaBHEHHe TIPSIMOIl JIMHHH perpeccH X Ha
_ o _
. X
X, —x=r;—-(y—y)-
o

:}J

K OHMPOJ/IbHbIE 60NPOCHL I 3 A0aAHUA:

1. Yucmnosrlie XAPAKTCPHCTHKH JHCKPETHBIX H HEIIPECPBIBHBIX CH}"‘IEIIUH-IBIX BEIINMYHH.
2. MaTtemMaTH4YecKoe OKHIaHHe JHCKPETHBIX H HEITPCPBIBHBIX GH}"‘IEIIUII{E-IK BEIIHYHH.

3. JlucriepcHs JUCKPETHBIX H HEITPEPHIBHBIX CITyYaiHBIX BEIIHYHH.

4. CDE,I[HEE KBAAPATHUYCCKOE OTKIIOHCHHE JHCKPETHBIX H HCIIPEPBIBHBIX CH}*"IEIIUH-ILIK

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TarsaHa AnexkcaHapoeHa
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7. Be1OOpOUYHOE YpaBHEHHE IIPSAMOH JTHHHH PETPECCHH.

3agaHie 1. YCTPOHCTBO COCTOMT H3 TPEX HE3aBHCHMO padoTarolpix 3IEMEHTOB.
BeposgrHOCTE OTKa3a KaXAOro »3JjIeMeHTa B ofgHoM oImITe paBHa 0,1. CocTaBHThH 3aKOH
pacripeie]IeHHs YHClIa OTKa3aBIIHX 3JIEMEHTOBR B OJHOM OIILITE.

3aganne 2. B maptum 10 % HecraHpgapTHeIX Aeraner. Hayrag otoOpaHwel 4 jgeranm.
Harmmncars OMHOMHMANIBHEIN 3aKOH PacIpele/IeHHsS JUCKPETHOH CIYYAaHHOH BEJIMYMHEL — YHCIIA
HECTAHNAPTHRIX JETallel CcpeAd 4YETBHIPEX OTOOpaHHBIX M IIOCTPOMTE MHOI'OYIOJIBHHK
ITOJTYYEHHOI'O PACIIPEIETIEHH S

3aganue 3. J[MCKpeTHAA cIIydyanHas BelMyiHa X T[IPHHHUMAET TPH BO3SMOKHBIX 3HAYEHHU S

x =4 CBEPOATHOCTBIO p =(),5 x, =6, C BEPOSITHOCTBIO p, =(,3 H X3 C BEPOSATHOCTBIO P5. Hamn

X; H P, 3HAS, UTO M(X) =3

3aganme 4. JlaH TIlepedyeHb 3HAYEHHIT JHCKPETHOH CIYYaiHONH BeTHYHHBI X :

x,=—1,x,=0,x;, =1 a Taxxe M3BeCTHB MaTeMATHHECKHE OKIIAHIS CAMOIT 3TOI BETTHUIHDL

u eé xBagpara: M (X) = 0,1, M(X*)=0,9. . Haiiu BEPOSITHOCTH ;s Pss Ps-.
3amanue 5. CoydaiiHas BelMuHHa X 3afaHa (PYHKIHEH pacrpeelIeHH ST

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

e

HalitH: a) IIIOTHOCTE pachpeie]IeHHs CIIyYaHHOH BEIIMYHHEI, 0) BEPOSTHOCTh TOI'O, YTO B
pe3yIbTaTe HCIIBITAaHH I BEIMYHHA IIPHUMET 3HaueHHe, 3aKIIIOUEHHOE B HHTepBale (2,3).

3aganre 0. Hamru BEIOOpOUYHOE VpaBHEHHE IIPSAMOH IMHHH perpeccHu Y Ha X 110
JTAHHBIM, IIPUBEIEHHBIM B CIIEVIOIIEH 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 : - - 1 S 0

n, 4 14 46 16 20 n =100

NOKYMEHT NoanncAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Ipaxkmuueckaa paboma Ne8. OcHO6bL 6610 0P OUHO20 MemOOd UL ITIEMEHNBI

crnamucmuyuecKoll meopuid oleHH6AHIHA.

Ilens: 3akpenuTh TOHSATHSA BBHIOOPOYHOH COBOKYITHOCTH, BBEIOOPOYHOH (DPYHKIHH

pacIpeJiele HHS.

OcHoébl meopuu.;

HpEdMEHI{}M Mamemamudeckoll cmamucmuxil Ae1aenmca co30dHile Memoooe Cﬁﬂpﬂ' 2
06pabomKiL CIMamiCMUYecKUX OAHHbIX 018 HONYVYEHLIS HAVYH bIX 1 HPAKMYecKix 6b160008.

MareMaTHuecKasd CTAaTHCTHKA OITHPAETCSI Ha TEOPHIO BEPOSATHOCTEH, H €€ IEIh —
OLIEHHUTh XapaKTEPHCTHKH Ir'€HEPAIIbHON COBOKYITHOCTH ITO BEIOOPOUYHEIM JIAHHBIM.

Ecrmt TpeOyeTca H3VUHTE COBOKYIIHOCTh OJHOPOIHBIX OOBEKTOB OTHOCHTEIIBHO
HEKOTOPOTO TIIpH3HAaKa, XapaKTepPH3VIOM[ETr0 5STH OOBEKIBI, TO ECTECTBEHHBIM SBIISETCA
ITPOBEJIEHHE  CIUIOIMHOIO OOCIeJOBaHHSI, T.€. OOCIeJOBaHHE KaKIoro M3 OOBEKTOB
COBOKYITHOCTH OTHOCHTEIILHO 3TOr0 IpH3HAaKa. Ha ImpakTHKe, OIHAKO, IIPOBEIEHHE CIUIOIIHOIO
OoOCIEIOBAHH S TI0 TEM MM HHBIM ITPHYMHAM 4YacTO OBIBAET HEBO3MOXKHBIM. B TakMX cirydasix
CIIYYaHHO OTOHPArOT M3 BCEH COBOKYIITHOCTH OIPaHHYEHHOE YHCIIO OOBEKTOB M ITOJBEPrarOT HUX
H3YYEHHIO.

Buwibopounoii coeokynHocmbio HIH TIPOCTO 6b160pKroii HA3BIBAETCS COBOKYITHOCTD
CIIYYalHHO OTOOpPaHHEIX OOBEKTOB. [ eHepanvbHOil COBOKVHHOCHIbLIO HA3BIBAETCS COBOKYIIHOCTH
OOBEKTOB, M3 KOTOPHIX TPOH3BOAUTCSA BRIOOpKaA. Hampumep, ecimm Bce cTyAeHTH Hamororor
aKaJIcMHH — 3TO TeHEpallbHasl COBOKYIIHOCTh, TO CTYAEHTHI KaKOH-IHMOO I'PYIOIBI SBJIIFOTCS
BEIOOPKOTI.

Obvemom COBOKYITHOCTH (BBIOOPOYHOMH HIH IeHepallbHOI) Ha3bIBAeTCSI YHCIO 00OBEKTOB
3TOH COBOKYNHOCTH. Hampumep, ecnm n3 1000 geramenn orobpaHo a1 oOciemoBaHusa 100
neTanei, To 00beM reHepanbHOH cOBOKYIIHOCTH /N — 1 (), a o0beM BerOopkHu 72 — 1 (00 .

IIpn cocraBieHHH BBIOOPKH MOJKHO IIOCTVYIIATh JBYMS CIIocoOaMH: IIOCIIE TOr'O, Kak
OOBEKT OTOOpAaH M HaJ HHUM IIPOMU3BEAEHO HAOMIOJAEHHE, OH MOJKET OBITh BO3BpalllecH OO HE
BO3BPAIllEH B I'eHEPAIIbPHYIO COBOKYITHOCTE. B 3aBHCHMOCTH OT 3TOI'O BEIOOPKH ITOAPA3HAEIISIOTCS
Ha IIOBTOPHBIE H OECIIOBTOPHEIE.

Iloemopnoii HAa3BIBAIOT BHIOOPKY, IPH KOTOPOH OTOOpaHHBIM OOBEKT (Tepej; 0TOOpOM
CIIEAYIOIIETO) BO3BPAIaeTCSI B TEHEPAIbHYID COBOKYIIHOCTE. becnoemopHoii Ha3BIBAIOT
BEIOOPKY, ITPH KOTOPOH OTOOpPaHHEIN OOBEKT B T'€HEPATIBHYIO COBOKYITHOCTh HE BO3BPAII[AETCAL.

JIns Toro, 4ToOBI II0 JAaHHBIM BBEIOOPKH MOKHO OBIJIO JIOCTAaTOYHO YBEPEHHO CYIHTEL 00
HHTEPECVIOIIEM TIPH3HAKe I'eHEPAIbHOH COBOKYITHOCTH, HEOOXOAMUMO, UTOOBI OOBEKTHI BEIOOPKH
ITPAaBIUILHO €r0 ITPEACTABIIUI. J[PYTHMH CIIOBAaMH, BRIOOPKa JIOIIKHA IIPABHIILHO IIPEACTABIIATE
IIPOIOPIMH T'eHEPAIIPHOH COBOKVITHOCTH, T.€. BBEIOOpKa JOJKHA OBITH pernpe3zeHmamiueHoll
(npeocmaermenvroii).

B cwiy 3akoHa OOJBIIMX 4YHCE]I MOKHO VIBEPXKJIaTh, 4YTO BEIOOpKa OVyIeT
PEIPE3EHTAaTHBHON, €CIH KaXABIH OOBEKT BBIOOPKH OTOOpaH CIIYYAHHO M3 TI'eHepaJlbHOH
COBOKYITHOCTH B IIPEAIIOIOKEHNH, YTO BCE OOBEKTHI HMEIOT OJMHAKOBYIO BEPOSTHOCTE ITOITACTE
B BEIOODKY.

CTaTHCTHYECKOE pacIpelelieHHe TIpaHYecKH MOKHO H300pa3sHTh  Pas3IIHYHBIMH
criocofami, B YaCTHOCTH, B BHJIE ITOJIMI'OHA W THCTOIPaMMEI.

NOKYMEHT NMOAnNMCAH faHas, OTPe3KH KOTOPOH COEIHHSIOT TOYKH
SNEKTPOHHOW NOAMNUCHLIO
CepTudmkar: © 12000002A633E3D113AD425FB50002000002A6 | IOCTPOEHHS ITOIHI'OHA YacTOT Ha OCH aOCI[HCC
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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(x s N ) COERMHSFOT OTpe3KAMH TIPSMBIX H MOTyYaroT ITONHTOH YacTOT.
[lonuzonom omuocumenvHvix uYacmon: Ha3bIBAETCA JIOMaHasl, OTPE3KH KOTOPOH
COEIMHSIOT TOYKH (xl; VVI) (xz; WZ), s (Ik; W,{;)- [IoMHrOH OTHOCHTEIIBHBIX

YACTOT CTPOHTCSA AHAJIOTHYHBIM ITOJIMTOHY 4acTOoT oOpas3oM. Ha puc. mn300pakeH ITOIHIOH
OTHOCHTENbHBIX YACTOT CIIEAYIOILETr O PacIIpeIelIeHH:
Tadbnuial

X, 2 4 6 8
Ww. 0,1 0.5 0,25 0,15

0.6 +

0.5 -
0.4 -

0.3 +
0.2 -

¢

0.1 A

0 i i I | I
0 2 4 6 8 10

Puc. 1. IlomHIroH OTHOCHTEIIBHBIX YACTOT.
B crnydyae HelpepbIBHOIO IIPH3HAKA IEJIeco00pa3sHO CTPOHTh THCTOIPpaMMYy, IS YEero
HHTEPBAJI, B KOTOPOM 3aKIIOUYEHBI BCe HaOMOJacMble 3HAYEHHS IIPH3HAKa, pa30OHBacTCsS Ha
HECKOIIBKO YaCTHYHBIX HHTEPBAJIOB UIMHOH /2 H I KaXJOr0 YacTHYHOIO HMHTIEepBaja

HaxogHrca 1 i — CYMMa 9aCTOT BapHaHT, IOIABIIIX B [-H HHTCPBAJI.

lT'ucmoepammoii  uacmom  Ha3bIBaeTCSA  CTyIleH4YaTas (DHTypa, COCTOSINAS M3
IIPSMOYTOIIbHHKOB, OCHOBAHHSAMH KOTOPBIX CITYKaT YacTHYHBIE HHTEPBAlIbl JIHHOIO /12, a

BBICOTHI PdBHBI OTHOIICHHIO Hf / h : ,HJIH ITOCTPOCHIA I'HCTOI'PAMMbBbI HaCTOT H4d OCH abcIHCC
CIICAYET OTJIIOXIITDE HdCTHYHBIC HHTCPBAJIBIL, a4 HaJ HIMII IIPOBCCTH OTPC3KIL, ITapaJlJICIIBHBIC OCH

aGCICce Ha pacCTOSHIM 1. / h.

[Imomaaes i-ro 4YaCcTHYHOrO INPSAMOYIOJIEHHKA PaBHA hn,. / h = . — CcyMMe 4acTOT

BapHaHT {-F'O HMHTepBala; CIeJOBATeIbHO, MIOUaA0b 2UCHIOZPAMMBL YACHION PAGHA CYMME 6Cex
yacmon, n.e. 0bvemy evlbopxil.

Tadonuia?
CyMMa 4acToT
YacTHYHBIH BapHaHT YaCTHYHOI'O {Inotrocts
HHTEPBAJI JIIHHOKO h=J YacTOTHI 71. / h
HHTepBana /1, !

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

OOKYMEHT MOONMUCAH
SNEKTPOHHOW NoanMUChLIO

CepTudukar: 12000002A633E3D113AD425FB5000200000246 OT pacIpeielIeHHs, 3aJaHHBIX B TaOIIHIIE.
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n/ h

0 5 . 10 .15 . 20 . 25 . 30 .35 . 40

Puc.2. I'ncrorpaMma 4acToT pacrpedeleHH.
T'ucmoepammoii omuocumens Hvix yacnon Ha3bIBacTCS CTYIIeHYaTas (pUIypa, COCTOSIIIAs
H3 IPSAMOYTOIIbHHKOB, OCHOBAaHHSIMH KOTOPBIX CIYKaT YaCTHYHLIE HHTEPBAIbl JIHHOK /72, a

BBICOTBI PaBHBl OTHOIIEHHIO W / h. ['HcTOrpaMMa OTHOCHTEIIBHEIX YacTOT CTPOHTCS
aHAJIOTHYHBIM THCTOI'PaMMe YacTOT 00pa3oM.
[[momaae i-r0 YacTHYHOIO IIPSMOYIOJbHHKA paBHA h W / h = W —  CyMMe

OTHOCHTEILHBIX YacTOT BapHaHT [-TO HHTEepBala, CIEJOBATEIIbHO, HI0UAOb 2UCINOZDAMMbI
OMHOCUMETbH bIX YACHIOM PAGHA CYMMeE 6CeX OMHOCUNIeNbHbIX YACHom, M. e. eOuHLiLje.

Ecmi TpeOyeTcs H3y4HTh KOIIMYECTBEHHEIH ITPH3HAK F'eHEPAIbHOH COBOKYITHOCTH, TO
BO3HHKAET 3ajJjaya OIeHKH ITapaMeTPOB, KOTOPBIMH OIPeelsIeTCs pacipeleIeHHE STOr0
IIpH3HaKa. HarmpuMep, ecii HallepeJ] H3BECTHO, YTO H3y4YaeMbIi ITIPH3HAK PaclpeelleH B
reHepallbHOH COBOKYITHOCTH HOPMAJIbHO, TO HEOOXOIHMO OLIEHHTH (ITPHOIHKeHHO HAHTH )
MaTeMaTHYECKOe OKHIAHHE H CpeJHee KBaJApaTHUYECKOE OTKIIOHEHHE, TaK KaK 5TH JIBa
ITapaMeTpa IIOJIHOCTHIO ONPEAEISIOT HOPMaJIbHOE PacIIpeJIelIcHHE.

OOBIYHO HMMEIOTCS JIHIIBb JaHHBIe BEIOOPKH, HAIpHMEp, 3HAYeHHS KOIHMYECTBEHHOIO

mpusHaka X;, X5, .. , X ., MOIy4eHHbIE B pe3ynbrare Fl HaOMIOAEHMI, IPHYEM OTH

HaOmroJeHH IPEAITONIAI'aOTCA HE3aBH CHMbBIMI. quEB IOTH JdHHBIC H BbIPAKACTCA OLleHHBAaeMBIH

mapameTp. PaccmatprBas X, X, ,..., X KaK HE3aBHCHMBIE CITy4aHHbIE BEIIYIHHEL X [ X,

. X "o MOZHO CKa3aTh, YTO HAXOXKIACHHC CTaTHCTHUYECKOH OI[eHKH HEeH3BECTHOI'O ITapaMcTPa

TCOPCTHYCCKOI'O PacCIIpcAcJICHHA PdBHOCHIIBHO HAXOMKIACHHIO (1)}"1-]141[}]1[ OT HaOmrLacMbIX
CH}*"IHI”H-IBIX BCIIHMYHH, KOTOpasi H JacT ]'[pHﬁJIH}I{EHHGE SHAUCHHE OICHHBACMOI'O ITapdMCcTPa.
Hanprmep, I OLCHEKIT MAaTEMATHYUCCKOI'O OXHIAHHA HOPMAJIbHOI'O PACIIPSACIICHI CIIVKHT

bymxms X = (X, + X, +...+ X ) / 1 , KOTOpas SBISIETCS CPETHIM apH(pMETHUECKHM

HaOMFOJacMBIX 3HAYEHHH TIPH3HAKA.
TakiM  o0Opa3oM,  cmamiucmuyeckoii  OYeHKoOll  HeuzgecmHozo  napamempa &
TEOPETHUECKOT'O pacIipeJIeIeHHs Ha3bIBAETCA (PYHKI[HS

0 =0(n)=0(X,,X,,..., X, ) OT HaOmIONAaeMBIX CIYYailHbIX BENMHYIH, KOTOpas B

OITPEJACIIEHHOM CTaTHCTHYECKOM CMBICIE O/IM3Ka K HCTHHHOMY 3HAUEHHIO 3TOr0 ITapaMeTpa.
BaXHeHIIMMH CBOHCTBAMH CTATHCTHYECKOH OIIEHKH, OIPEAEIITIOIHMH e OJIM30CTh K
HCTHHHOMY 3HAYEHHIO OI[EHHBAaEMOI0O IlapaMeTpa, SBISIOTCS CBOHCTBA HECMEIEHHOCTH,
COCTOSTEIIbHOCTH H 3(p(PeKTHBHOCTH.
IIycTh TreHepanbHasd COBOKYIIHOCTh H3YYAETCSH OTHOCHTEJIBHO KOJIMYECTBEHHOIO

NOKYMEHT NoarnucAH
SNEKTPOHHOW NOAMUCHIO .
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 CPEJIHEC apmbmenmecme SHAYCHITH IIPH3HAKa
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Ecmi1 Bce sHaueHnsa X,, X, , ..., X IIPH3HaKa T€HEPATbHOMN COBOKYITHOCTH 00BeMa N

Pa3JIMYHBI, TO I'CHEPAIIbHAA CPESIHAA PaBHA
X.=(x,+x,+...+4x,)/N.

Ecmi ke 3HaYeHHT ITPH3HAKa JC] . x2 s wee s xk HMCIOT COOTBETCTBCHHO YHdACTOTEI Nl .

NE* . Nk:, ITPHYEM Nl -I-}V2 +...+Nk =N:, TO B B3TOM CIIyyae TeHepalbHasd
CpeIHsq paBHa
xX.=(x,N, +x,N,+...+x,N,)/N .
Ecim paccMarpuBare oOOCIIEAYEMBIH ITPH3HAK X TI'€HEPAIbHOH COBOKVITHOCTH Kak

CIIYYAHHYIO BEIIHYHHY, TO MOJKHO CJElaTh BEIBOJ, YTO MaTeMaTHYECKOe OKHIAHHE ITpPH3HaKa
PaBHO IeHepalbHOH CpeJHEH 3TOro IMPH3HAaKa:

X, =M(X).

H}"CTL TEIIEPb IS H3YUCHHA I‘EHEPHJILHGﬁ COBOKYIIHOCTH OTHOCHTECIILHO
KOJIMYECTBEHHOI'O HpIIBHElI{ElX H3BJICUCHA ELI@GPI{EI, oObema 1.

Bwibopounoil  cpeoweii X ;  Ha3bIBa€TCA CPeJHEE apHPMETHYECKOE HaOIFOMAEMBIX
3HAYEHHH ITPH3HAKa BEIOOPOYHOH COBOKYITHOCTH.
Ecmn Bee 3HaweHns X;, X,, .., X, TIpH3HakKa BRIOOpKH o0beMa /1 Ppa3IYHBL, TO

BBRIOOPOYHAS CPeJHSISI paBHa
X, =(x,+x,+...+x,)/n.
Ecmi ke 3HayeHnd IipisHaka X, X,, ..., X; HMEIT COOTBETCTBEHHO YacTOTHl /1, 1,,
o, R, ,mpmaeMm N, + 1, +...+ N, =N, T0 B 5TOM CIIy4ae BEIOOpOYHast CPEIHST paBHa
X, =(x,n +x,n, +...+x,n,)/n

HIIHM

k
% = S xn, | /n
=1

Tenepansuoii  ducnepcueii D r HAasBIBAeTCS CpeaHee apHpMETHYECKOE KBaJpaToB
OTKJIOHEHHH 3HAYeHHH IIPH3HAKa TeHEPAaIIbHOH COBOKYITHOCTH OT HX CPEJHETO 3HaYyeHHT X . .

Ecim Bce sHauennsa X,, X, , .., X, IPH3HAKa T'eHEPAIbHOH COBOKYITHOCTH OObeMa

/N pasmHUHEL TO reHepalbHas JUCIIEPCHS PaBHA
al y
Dr= Z(xf_xr) N -
i=1

Ecmi ke 3HaYeHHT ITPH3HAKa JC] . x2 s wee s xk HMCIOT COOTBETCTBCHHO YHdACTOTEI Nl .

NE* e Nk:, ITPHYEM Nl -I-}V2 +...+Nk = N, 10 B 5TOM cyuae TeHepambHAS

AHCIICPCHA PaBHaA

k
Dr=(2(xf_fr)sz N -

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnexkcaHgpoBHa

O-rz\/ETF-

IIpumep 1. ['eHepanbHasg COBOKYIIHOCTE 3aJaHa CIIeAVIOM[eN TaOIHIleH pacIipelelIcHHS:

X. 2 2l S 6

I

N. 8 9 10 3

[

HailTH reHepalbHVIO JUCIIEPCHIO H TeHEPAIILHOE CpeJHEE KBAAPAaTHYECKOe OTKIOHEHHE.
Perennie. HaljieM reHepajJIbHYIO CPETHIOKO:

= 2-8+4-94+5-10+6-3 120 _
] 8§+9+10+3 30

HarigeM reHepajgIbHyIO JHCIIEPCHIO:
C(2-4)°-8+(4—-4)°-9+(5-4)°-10+(6—-4)"-3 54

30 30
HaitieM reHepaibHOE cpeHee KBaApaTHYeCKOe OTKIIOHEHHE:

o, =+D, =18 ~1,34.

Bwibopounoii  oucnepcueii D g HaspIBaeTcs CpefHee apH(pMeTHYECKOe KBaJpaToB

4

D. 1.8

OTKJIOHEHHH HaOmoJacMbIX 3HAYeHHH ITPH3HAKa ELIﬁGpGIIHGﬁ COBOKYIIHOCTH OT HX CPCIHEIO

3HaueHud X B

Ecim Bce 3Hauenmsa X;, X,, .., X,  IIpH3HaKa BRIOOPKH oObeMa /1 paslIHYHBI, TO

BEIGOPOYHAS IUCIIEPCHS PaBHA
n
- \2
D, = Z(XJ_XB) n-
i=1

Ecim Ke 3HaYeHH S IIPH3HAKa Xy Xy, ey Xy HMEKOT COOTBETCTBEHHO YacTOTHL /1, 1,

s e ”k , TIPHYEM ﬁ:l + HL2 +...+ ”,!; — M, TO B 3TOM CIIyyac BBIOOpPOUHAS IHCIIEPCHS

PaBHa

H

Dy = Z(x;_fﬂ)z -
i=1

Buvibopounvim cpedHum keaopamiideckum ONKIOHeHuiem Ha3bIBaeTCI KBaJpaTHBIH

KOPEHDb H3 TEHEPHHLHGﬁ AHCIICPCHI.

IIpumep 2. BeiGopouHass COBOKYITHOCTE 3aj{aHa CIEAVIOIeH TaOlIHIleH PacIIpeIcIcHH S

X, 1 2 3 4
20 15 10 5

Hariti BBIOODOYHVIO IHCIIEDCHIO U ELI@GPG‘IHDE CpEeaHEE KBAJAPATHHYCCKOC OTKIIOHCHHE.
AOKYMEHT NOANUCAH o

SNEKTPOHHOWM NMOArnuMchIo
F3-1044-5_100 _,
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Bnapeneu: Llebayxoea TareaHa AnekcaHapoBHa

HarizeM BEIOOPOYHVIO JH CIIEPCHIO:
C(1-2)°-204+(2-2)*-15+(3-2)*-10+(4-2)*-5 50
50 50

Haitgem ELIﬁGpG‘IHGE CpEIHEC KBaAPATHYCCKOC OTKIIOHCHIIC!

552@:ﬁ:1‘

Tenepp mycTh TpeOyeTcsS MO JAaHHBIM BBIOOPKH OIIEHHTh HEH3BECTHYIO I'€HEPaIbHYEO

1.

D,

JTHCIIEPCHIO D - BEIGOpOYHas HCIIEPCH D p ABIISETCA CMEMIEHHOMN OI[EHKOM D > TAK Kak
n—1
M (D B ) — . D r

Ecmi ke B KayeCTBe OI[EHKH TeHePaIbHOH JHCIIEPCHH IIPHHSATH UCHPAGTEHHYIO
2
oucnepcuio S, KOTOpas TOMYUAETCS TyTeM yMHOXeHns 1) g Ha IpoOb H/ (n—=1). 10 ona

OyIeT HECMEIEHHOH OIIEHKOH I'eHePpaIbHOH JHCIIepcHH. [lomydaem
k

Z (Is o EB )EH: L

. n n i= — 32
SH:H—IDBZH—I I p = Z(xs_x.s) n; | /(n—=1)

H

m(s?)-m b, |- mD,)-"-""p -,
n—1 n-—1 n—-1 n

HMmMeercsa aBa criocofa OLEHKH ITapaMETPOB. TOUYEYHBIH H HHTEPBAJIbHBIN. TOYeUHBIE
METOJIbI YKAa3bIBAIOT IIHMINL TOYKY, OKOJIO KOTOPOH HAXOJHTCS HEH3BECTHBIH OILEHHBAcMBIH
rmapaMeTp. C IIOMOINBI HHTEPBAIBHBIX CIIOCOOOB MOJKHO HAHTH HHIEPBAlI, B KOTOPOM C
HEKOTOPOH BEPOATHOCTHIO HAXOAHTCA HEH3BECTHOE 3HAYEHHE ITapaMeTpa.

Toueunoii Ha3bIBAETCS OIIEHKA, KOTOpas OIMpeAensaeTcs OZHHM urciioM. IIpu BBRIOOpKe
MalIoro oObeMa To4YeyHad OIleHKa MOXKeT 3HaYHTelIbHO OTIHYaThCI OT OLIEeHHBAaeMOI'0O
IapaMeTpa, T.€. MPHBOAUTE K I'PpyObIM ormHOKaM. [Io sron mmpHurHe ImpH HeOOIBIIIOM O0BEME
BEIOOPKH CIIEAVET ITOIb30BATHCSA HHTEPBAJIbHBIMH OLIEHKAMH.

Humepeanvnoii Ha3bIBAeTCS OLIEHKA, KOTOPAS OIPeaesIeTCs OB YMS YHCIIaMH — KOHI[aMH
HHTEepBala. MIHTepBaIbHbIE OLIEHKH ITO3BOJIIOT YCTAHOBHTH TOUYHOCTH H HAJAEKHOCTE OLIEHOK.

H}"CTL HaHIeHHas IO JaHHBIM ELI@GPIGI CTATHCTHYCCKAA XdPdKICPHCTHKA 9 CIIVAEHT

TOYHEE OIpeldelsdeT IapaMeTp (&, 4eM MeHbIle O . Toumocms oyenxiu XapaKTepH3YeTCS
ITOJIOKHTEIbHBIM YHCIIOM O .

OILIEHKOH HeH3BecTHoro Iapamerpa & . Ecimn & > (0 wu <0 , TO OIleHKa 9 TEM

OIHAKO HEeJb34 KaTCIOPHYCCKIH VIBCPKI4dThk, UHWTO OICHKA 9 YAOBJICTBOPACT

HCPABCHCTBY ‘ 9 — 9 ‘ < (5 . CraTHCTHYeCKHE METOABLI IIO3BOISIOT JIHIIb I'OBOPHIBL ©O
BEPOATHOCTH, C I{GTﬂpﬂﬁ 3TO HEPABCHCTBO OCYIICCTBJIACTC AL

Haoeowcnocmovio (Ooeepumensnoii eeposmuocmsio) OLEHKH & 1I0 0 maspmacrcs

BEPOSTHOCTh ) , C KOTOPOii OCYIecTRIAeTC HepaBeHcTRo | @ — @ ‘ <O0,Te
NOKYMEHT MOAMUCAH —
SNEKTPOHHOW MOANMUCHIO -G < 5): y.
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6
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M3 HepaBeHCTBRA

9 — 9 ‘ < CS‘ JIETKO MOKHO ITOJIVUHTD IIBOHHOE HEPABCHCTBO

0-5<0<0+56.

TDT,[[E], COOTHOLICHHE IIPHHIIMACT GHEI[}’TOH.[Hﬁ BH,
Pl6-6<60<0+5)=y.
DTO COOTHOINleHHe O3HayaeT CIICAVIOIIEEC. BCPOATHOCTL TOI0, HTO HHTCPBAJI

(60 — O, O + O) 3awmouaet B cebe (TIOKPHIBAET) HEM3BECTHEII MapaMeTp & , paBHa ¥ .

UutepBan (6@ — O, 6@ + O) HasbIBaeTCad OoGepumensHviM UHMEPEaiom, KOTOPBII

ITOKPBIBACT HeH3BECTHBIH ITapaMcETpP & c 3aJlaHHOH HaJe KHOCTBIO V.

[IycTh KOIHYECTBEHHBIH IIPH3HAK X TeHepalbHOH COBOKYIIHOCTH paclpejielieH
HOPMAIIEHO, IIPHYEM CpejfiHee KBaJpaTHUecKoe OTKIIOHeHHe O 3TOro pacipelelleHHsI H3Be C T
H 0. TpeOyeTcs OLIEHHTh HEN3BECTHOE MaTeMaTH4YecKoe OxHjaHne (I I10 BEIOOPOYHOH cpeJHEeMH
X . ITocTaBHM cBoel 3aaueii HAHTH JOBEPHTEIIbHEIE HHTEPBAIIEI, IIOKPHIBAIOINIHE ITapaMeTp
C HaZIe’KHOCTBIO ¥/ .

Bynem paccMarpuBaTh BEIOOPOYHYIO CPEJHIOKD X KaK CIYYaHHYIO BEITHYHHY X (X

H3MEHSETCS OT BRIOGOPKH K BBIOOPKE) H BHIOOPOYHBIE 3HAYEHHUA MpH3HAKa X, X, , .., X —

KdK OJHHAKOBO PACIIPCACIICHHDBIC GJI}"‘IEII”]]-ILIE BCIIHYIHHBI X K Xj s e s XH (BTH HHCIIa TaKKE

H3MEHATOTCH OT EBI@GPKH K ELI@GPI{E). MarteMaTHUYecKOe OXKHIaHHe KaXIOH H3 STHX BeIIHYHH
PaBHO d u CpcAHCC KBAAPAaTHYCCKOC OTKIIOHCHHC — O ..

[TomyuyaeMm, UTO IMapaMeTphl paclpeelIlcHHS X CIIe QVIOIIHE:
M(X)=a, o(X)=0c/~/n.

[IoTpeOyeM, UTOOHI BEIIIOJIHSTIOCE COOTHOIIIEHHE

P(|X —d|<5)=7y.

e )7 — 3alaHHafd HaJIC’KHOCTBD.

HUcrtombsyst popMynny ¢ 3ameHoii X Ha X u0 m o( X )= cr/ A/ 11 , HETPYAHO
ITOJIYYHUTH COOTHOIIIEHHE

P(|X —d| < 8)=20(5n /o) = 20(1).
rne { = 5&/5

Hafing 13 1mociefHero paBeHcTBa © — rﬂ'/ A/ 11 , MOKHO HaITHCaTh

P( X—al< m'/«fn)= 2D(1).
O0Oo3Hayast 11 OOIMHOCTH BBIOOPOYHYIO CPEJHIOI0 BHOBb 4Yepe3 X, IIOJIy4aeM
COOTHOIIIEHH
D(1)=y/2
H
P(f—fﬁ/*\/ﬁ <a<x+ rcr/—\fn): 7.

AOKYMEHT MNOANMCAH VIBEpAKIaTh, 4YTO JOBEPHTEIBLHBIN HHTEpPBa
ANEKTPOHHOW NOANUCHLIO

Ceptudmkat:  12000002A633E3D113AD425FB50002000002A6 aT  HeH3BeCTHEIH IapaMeTp ') , IIpH 3TOM
Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa
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TOYHOCTDL OLICHKI PdBHA 5 — I{T/-\,,.I' 1 . a 1HCIIO [ OITPEACIIACTCA H3 PABCHCTBA IIO TaOIIHIIe

¢ yHkHH Jlamaca.

IIpumep 3. CiayyarnHasg BelIHYHHA XHUMEET HOPMAJIBHOE PacCIpelelIeHHEe ¢ H3BECTHBIM
CPEOHHM KBaJApaTHYeCKHM OTKIIOHEHHEM ¢ — 3. HallTH JOBEepHTEIbHEIN HHTEPBAT IS
OIIEHKM HEH3BECTHOIO MaTeMAaTHYECKOI'O OXHAAHHSI (I 110 BBEIOOPOYHOI CpelHeH X, eciH

00BbeM BEIOOPKH 17 = 36 M 3aJlaHa HaJIEXKHOCTD OIIEHKH )/ = 0,95 .

Pemmenne. Haiimem [. M3 cootHomenmsa (13.8) momydyaem CD(I) =0,475 H IIO

Tabmuie QyHKImH Jlariaca Haxo M [ = 1,96 .
HaitjieM TOYHOCTD OI[eHKH:

S =to/~n =(1,96-3)//36 = 0,98.
JIOBEpHUTEILHEIH HHTEPBAJI TaKOB: ()_C —0,98; X +0,98) Hampmmep, ecmm

X = 4,1 , TO ,I[GEEPHTE:JILI{BIﬁ HHTCPBAII HMCECT CIICAYIOITHE JOBCPHTCIIbHBIC I'PAHHIIBL.

x—=098=4,1-098=3,12, x+098=4,14+0,98=35,08.

K OHMPOJ/IbHbBIE 601POCHI U 3A0AHUA:

Br160poyHasa COBOKYITHOCTD.

Bri6opouHas (pyHKIHS pacIpeIelIeHH .

['HcTorpamma, IIOJIMIOH YacTOT.

CriocoOBI COCTaBRIIEHHS BEIOOPKH.

BEIYHCIIEHHE TOYEYHBIX OIEHOK ITapaMETPOB PacCIIPedeIICHH S
BEIYICIIEHHE HHTEPBAJIBHBIX OI[EHOK ITapaMeTPOB pacIpeaelIcHHA.

Brr6opounast cpeHst X 5 .

o0 - O B =

Bri6opourag mictiepcng Dy .

2
9. HcrpaBineHHas JHCIIEPCHS A\
3amanre 1. Berbopka 3ajaHa B BHJIE PacCIIPeIeII€HH S YacTOT !

Hariti paclipcAclICHHES OTHOCHTCIIBHBIX YaCTOT.

3aganue 2. HaitTn (pyHKIIHIO pacIipeielIeHH S 110 JaHHOMY pacIipeJelIeHHIO BRIOOPKH:

0
3agaHHe 3. HDGTPGHTB ITOJITHI'OH OTHOCHTEIIBHBIX YACTOT IO JaHHOMY pacIIpedcIICeHHIO
BEIOOPKH:
119 2
NOKYMEHT rnoanncAH
SNEKTPOHHOW NoarimchLiO HHA 11O JaHHOMY PacCIIpe ACIICHHIO ELI@GPIGIZ
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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3amande 5. HaHTH MeTOAOM MOMEHTOB TOYEYHYI) OIIEHKY IIapaMeTpa p

— — A= P
TEOMETPHYECKOIO  PaCIIPecIcHH A P(X - X,-) = (1 _p) P, rme X, - 4HCIIO

IIC]’EBITHI-]IIﬁ:. HpﬂEel[éHI{BIX A0 IIOABJICHIA GG@LITHH, P - BCPOATHOCTDL ITOABJIICHHA COOBITHS B
OOAHOM HCIIBITAHITH.

3aganne 6. HadTH MeTOAOM MOMEHTOB TOYEYHYIO OIIEHKY IIapaMeTpa p

X;=p

reOMETPHYECKOTO pacIpeJelIeHHS P(X = X,-) = (1 _p) " P, ecnu B 4eTHIPEX OIBITAX

COOBITHE ITOSIBHIIOCH COOTBETCTBEHHO ITOCIIE ABYX, 'LIETLIpéX, IIIeCTH H BOCBMH HCITBITAHHI.

3amanme 7. I3 reHepanbHOI COBOKYITHOCTH H3BIIeYeHa BEIGOpKa o0néMa Fl = 50 :

0

6 |2 4
Hantn HeCMEIEHHYIO OLIEHKY I'eHEPAJIBHOH CPEIHEH.

3amganue 8. HanTH BEIOOPOUHYIO CPEIHIONO TI0 JaHHOMY paclipede/IeHHIO BEIOOPKH:

240 | 250 | 270 | 280

3aganue 9. HanTH BEIOOPOYHYIO JHCIIEPCHIO I10 JAHHOMY PaCIIPEIeIeHHIO BEIOOPKH:

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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Ipakmuueckas paboma Ne9. Cmamucmuueckaa zunomesa. Memoost

crmamucmuyiecKkoll RPoO6EPKU CHINIOMES.

HEJII’:.' SEIKPEHHTB MeTOBbI CTaTHCTHUYECKOH ITPOBEPKH T'HIIOTEC3.

OcHoébl meopuu.;

[Tyctp TpeOyeTcs OINpelelHTh 3aKOH paclpellelIeHHs T'eHepallbHOH COBOKYITHOCTH H
Ha3oBeM ero A. Ecmm 3akoH pacnpelielieHHs HeH3BecTeH, HO HMMEOTCSI OCHOBaHHS
IIPEeAIIONIOKHTh, YTO OH HMeeT OIpeJlelIeHHBIH BHJ, BBIJBHTAIOT THIIOTE3Y. TI'eHepajlbHas
COBOKYITHOCTE pacITpefielieHa IT0 3aKOHY A. Taknm o0pa3oM, B 3TOH THIIOTE3€ Pedb HIET O BHJE
TIIpeAII0NIaracMOr0 pacIpeIelICHH .

BosMokeH coydail, KOIJla 3aKOH pacllpeJlelIeHHSI H3BeCTeH, a ero IlapaMeTphI
HEH3BECTHBI. ECIH ecTh OCHOBAaHHS ITPEAIIONIOKHTh, YTO HEH3BECTHBIH NapaMeIp (<) paBeH

ONpeielIeHHOMY 3HaYeHHIO ® 0> TO BBIIBHIAIOT THITOTE3Y: =0 - TaxkmM obpasoM, B 3TOil

THIIOTEe3e Peyb HAST O IIPeAllolaraéMoOi BEIHYHMHE IlapaMeTpa OIHOIO H3BECTHOIO
pacIipeielIe HHS.

Cmamucmudeckoii Ha3bIBAeTCSI THIIOTE3a O BHJE HEH3BECTHOI'O PACIIPEIEICHHS HIIH
THITOTE3a O ITapaMeTpaxX HM3BECTHRIX paclpeleleHHH. HarpHmep, CTaTHCTHYECKHMH SBIISEOTCS
THITOTE3BI:

1) reHepagbHas COBOKYITHOCTE pacIIpefielicHa ITo 3aKoHY IlyaccoHa;

2) JIHCIIEPCHH JIBYX HOPMAJIbHBIX COBOKYIIHOCTEH PaBHBI MeXK Iy COOOII.

B 1eproH IUIIOTe3e CAEIaHO IPEAIIOIOKEHHE O BHIE HEM3BECTHOIO PacIIpeielIeHHs, BO
BTOPOH — O IMapaMeTpax JIBVX H3BECTHBIX PaCIIPedeIICHIIA.

Hyneeoii (ocnoenoii) HazpIBaeTCS BBLABHHYTAS THIIOTE3a H 0-

Kourxypupyioueii (ans mepranuienoii) Ha3eBaeTcs rumoresa 1 | » KOTOPast IIPOTHBOPEYHNT

HYIIEBOM.
Hampumep, eciti HylneBas THIIOTE3a COCTOMT B IIPEIIONIOKEHII, YTO MaTeMaTHYEeCKOe
OXHIaHHe (I HOPMAIBbHOIO pacIpefeneHHsa paBHO 10, TO KOHKYPHPVIOINAS THIIOTE3a MOKET

COCTOSITh B ITPEAIIONOKEHMH, 4yTOo ¢ = 10, T.e H{]:a —10: lea = 10.
IIpocmoii Ha3bIBAETCS THITOTE3d, COAEPKAILAs TOILKO OJHO IPEMIONOKeHHe. HarrpuMep,
rumotesa  H 0. MaTeMaTHYecKOoe OKIIaHIe HOPMalbHOTO paclpelencHHs paBHO 3 (O

H3BECTHO) — IIPOCTasL
CnootcHoil Ha3bIBaeTCS THIIOTE3a, KOTOpas COCTOHT M3 KOHEYHOI'O HJIH OeCKOHEYHOIO

HHCIIA ITPOCTBIX I'HITIOTC3. H&HPIIMEP: CJIIOHAAN TTHIOTE3a H A > 5 COCTOHMT H3 OECUHCIIEHHOI'O
MHOKCECTBA ITPOCTBIX I'HITOTE3 BHAA Hf IA — bf , TE bf — 1modoe HHCIIO, OormblIiee .

BeIBHHYTas THIIOTE3a MOKET OBITH IIPAaBWIBPHOH MJIM HEIIPABHIBHOH, IIO3TOMY
BOBHHKAET HeOOXOJHMOCTb cmamiicmuyeckoii (IIPOH3BOJHUMON CTaTHCTHYECKHMH METOLAMH)
IIPOBEPKH 3TOM THIIOTE3Bl. B HTOre CTraTHCTHYECKOH IIPOBEPKH THIIOTE3BI MOTYT OBITH
JIOITYII[€HBI OITIHOKI.

Ouuibra nepeozo pooa COCTONT B TOM, YTO OyJIeT OTBEPrHyTa IIpaBHJIbHAS THITIOTE3a.

OQuuribxa enopozo poda COCTONT B TOM, YTO OyzeT ITPHHSTa HellpaBHIIbHAsI THIIOTE3a.

AOKYMEHT MNOANUCAH Ib3YeTCs CIIELHAIBHO IOA00paHHas CIIy4yailHas
PIEKTEOIHOY HONINEDIO EJIETIEHHE KOTOPOH H3BECTHO. JTa CIIydaHHas

CepTudpukat: 12000002A633E3D113AD425FB50002000002A6 A P - Y
Bnapeneu: | /lebsyxosa TareAHa AnekcaHapoeHa S cmamucmudeckim Kpumepiiem (HJ]II ITPOCTO
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HpI[EE:,I[E:M IIPHMCP CTATHCTHHYCCKOI'O KPHICPIHA. Ecmm ITPOBEPACTCA T'HIIOTE3a O
PAaBCHCTBEC ,I[IICHEPCI[FI ABYX HOPMAJIBHBIX I'CHCPAJIBHBIX CGEGK}H’[HGCTEﬁ: TO B KaQUcCTBC

KPHTCPIA K IMPHMHHMACTC OTHOIICHIIC HCIIPABJIICHHBIX EBIﬁGpG‘II{BIX ,I[IIC]'[EPCI[FIZ
B / .2
F=s /5.

HAa3bIBACTCAH 3HAUCHHE KPHICPHA, BBIYHCICHHOC IIO

Habnooaemvim 3HaueHilem K b

BeIOOpKaM. Harpumep, ecnn mo JByM BBEIOOpKaM HaHIeHBI HCITPABIEHHBIE BEIOOPOYHEIE

2 2
JUCIIEPCHU §, = 20 u S, = 5, To HaGmomaeMoe 3HaYeHHe KpHTepHSI [ paBHO

F . =s./s;=20/5=4.

[Tocne BrIOOpa ONpefeleHHOIO KPHTEPHSI MHOJKeCTBO BCeX €r0 BO3MOKHBIX 3HAYeHHIt
pa30HBaeTCSI Ha JBa HellepeceKaroI[HXcs IMOAMHOKECTBA: OJHO H3 HHX COMEPKHT 3HAYEHHS
KPHTEPHS, IPH KOTOPBIX HYyJIeBas THIIOTe3a OTBEpPraercsd, a JApyrad — IIPH KOTOPBIX OHa
IIPHHHMAETCH.

Kpumuuecxoii obnacms o Ha3zbIBaeTCSI COBOKYITHOCTh 3HAYeHHI KPHTEPHS, ITPH KOTOPBIX
HYyJeBas THIIOTE3a OTBEpPraeTcsl.

Obnacmvio npunamus unomesst (00IACTBIO JONMYCTHMBIX 3HAYeHHI) Ha3bIBAETCH
COBOKYITHOCTh 3HAUEHHI KPHTEPHS, IIPH KOTOPBIX HYJIeBasI THIIOTe3a IPHHHMAETCA.

[Tockombky KpuTepHii K — oHOMepHas coy4ailHas BelIHYHHA, BCE €€ BO3MOJKHEIE
3HAYEHHS IPHHAJJIeKaT HEKOTOpPOMY HHTepBany. IlosTomMy KpHTHYecKas oOnacTh H 0O0JIacTh
TIPHHSTHS THIIOTE3Hl TaKKe SBISIOTCS HHTepBalaMH H, ClIeJOBaTelIbHO, CYINECTBYIOT TOYKI,

KOTOpPHIEe HX pa3elIsroT.
Kpumuueckumu  mouxamu  (TpaHHI[aMH) kﬁp Ha3bIBAFOTCS TOYKH, OTJEILTEOIIHE

KPHTHYECKYIO 00IIacTh OT OO0IAaCTH ITPHHSTHS THITOTE3HI.
IIpacocmopounneii Ha3bIBaeTCSA KpHTHYECKas OOIacTh, OMNpeienseMas HepPaBEHCTBOM

K > ka , TIIE kﬁp — MIOJIOKUTEITLHOE YHCIIO.

@ P—- |
0 k

Puc.1.
Jleeocmoponneil Ha3BIBAaeTCsI KPHTHYeCKasd o0OIacTh, OIpenaesieMas HEPaBEHCTBOM

Kp

K < k@ , TJE k@ — OTPHIATCIIBHOC YHCIIO.

Puc.2.
Oounocmoponneii Ha3BIBaeTCA TIPABOCTOPOHHSISI WIH JIEBOCTOPOHHSIT KPHTHYEeCKas
00MacTs.

Jleycmoponneii Ha3bpIBAcTCS KpPHTHYECKasd o0O0JIacTh, oOIpeensaeMas HEpaBEHCTBaAMH
K< kl'- K > kz:, TIE kz > kl. B 4acTHOCTH, ecllH KPHTHYECKHE TOYKH CHMMETPHYHBI

OTHOCHTEIILHO HYIIA, OBYCTOPOHHSA KPHTHYECKas oOIIacTh OIPEAeNdeTcs HepaBeHCTBAMH (B
MIPeQIIONIONKEHHH, 4To K < —kﬁp) K < —kﬁp . K> kﬁﬁ , HWIH PaBHOCHIIbLHBIM

HepPaBEHCTBOM ‘K ‘ > kﬂ,_ﬂ *

NOKYMEHT NoanucAH
SNEKTPOHHOW NOANMUCHIO -
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 —
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Puc.3.

Il HaxoKIeHHS KPHTHUYECKOH OOIMacTH JOCTaTOYHO HAHTH KPHTHYECKYHD TOUYKY
(Toukw). {119 HaXOXAEHHS Ke TaKOH TOYKH 3aJacTcs JOCTaTOYHO Malas BEePOSTHOCTh —

ypoeens 3Havumocmu O . 3aTeM KpHTHYeCKas TOYKa kﬁﬁ HINETCS HCXO S U3 Tpe OOBaHHSL, YTOOKI

TIPH YCIIOBHH CITPABEIMBOCTH HYIIEBOI THITOTE3EI BEPOSTHOCTD TOTO, YTO KpHTepHil K ITpHMET
3HaYeHH S H3 KPHTHYeCKOIH 00acTH, OblJIa paBHA IIPHHATOMY YPOBHIO 3HAYHMOCTH.

Hampumep, UISS IIpaBOCTOPOHHEH KPHTHYECKOH OOIAacTH JOJDKHO BBITIOIHSTHCS
COOTHOIIIEHHE

P(K>k,)=c.
IUUISI IEBOCTOPOHHEH —

P(K<k,)=a.
a U1 IBYCTOPOHHENH —

P(K<k)+P(K>k,)=a.

,HJIH KaXJ0Iro KPHICPHA HMCIOTCA COOTBCTCTBVYIOIIIC TﬂﬁJ]III_[BI:, II0 KOTOPBIM H
HaXOOIHTCH KPHTHYCCKAA TOTKA.
Ecm pacIipcacIICHHE KPHTCPHA CHMMCETPHYHO OTHOCHTCIIBHO HYIIA H HMCHTCA

OCHOBAHHS BEIOpAaTh CHMMETPHYHBIE OTHOCHTEJIGHO HYIIS TOUKH — kﬁp u k > (), 10

P(K <—k,, )= P(K >k,, ). ViuIbsad 510 COOTHOLIEHHE, H3 AL JBYCTOPOHHEil

Kp ( k;f-r:p

KpHTH‘E[ECKDﬁ oOnacTu ITOJIVHHM COOTHOIICHHC
P(K >k, )=al2.

Mowrocmvio kpumeptia Ha3bIBaeTCS BEPOSTHOCTD MOIaJaHH KPHTEPHSI B KPHTHYECKYEO
0o0ImacTs IIPH YCIIOBHH, 4YTO CIIPAaBEJIHBAa KOHKYPHPVIOIIas THIIOTe3a. J[pyTHMH CIIOBaMH,
MOIITHOCTh KPHTEPHSI €CTh BEPOSTHOCTh TOrO, YTO HYIIeBas THIIOTe3a OyJeT OTBepPrHyTa, €CIIH
BEPHA KOHKYPHPYIOIIAS THIIOTE3a.

[IycTh 11 TIpOBEPKH THIIOTE3Bl IIPHHAT OIIPeJelIeHHBIH YPOBEHb 3HAUYHMOCTH, H

BHIOOpKa MMeeT (PUKCHpOBaHHBIN 00beM. Ecmt ﬂ — BEPOSITHOCTH OIIMHOKI BTOPOr'O PoAa, T.€.
COOBITHS «IIPHHSTA HYIIEBas THIIOTE3a, IIPHYEM CIIpAaBEINIHBA KOHKYPHPYIOIIAS), TO MOIIMHOCTE
KPHTEPHS paBHA l- ﬁ :

[TycTs MOIIHOCTE 1- ﬁ BO3PAcCTacT, CIEeJOBATEIFHO, YMEHBINAETCS BEPOSTHOCTE ﬂ

COBEPIIHTh OIIHOKY BTOPOro poja. Takum oOpa3oM, YeM MOIIHOCTh OOJNBIIE, TEM MEHBIIIE
BEPOATHOCTH OLIHOKH BTOPOIO POJa.
Mrak, ecim ypoBeHb 3HAYHMOCTH YiKe BBIOpaH, TO KPHTHYECKYIO OOIacTh CleAyeT

CTPOHTIbL TdK, HTO OBl MOIIHOCTB KPHTCPHA ObIlTa MaKCHMAJIbHOH. OTO  IIO3BOJIHT
MITHIIMI3HPOBATD GH_[IIﬁI{Y BTOPOI'O poOJ4a.

Jlantee HaM moTpedyeTrcs pacnpeencHue Muiepa — CHegeKopa.

- 2
Ecmm U H V — HC3dBHCHMBIC CIIYVHAHHBIC BCIIHYHHBI, PACIIPCACIICHHBIC ITO 3aKOHY Z

CO CTEIEeHSIMH CBOOOIBI k] H ks, , 10 BEIIMYIHA

U/k
7/
OKYMEHT NOoAnmncAH fo kE
Sﬂ'uEHTPDHHﬂH n%ﬂnmcblﬂ \eTcsIpacnpedeneniem I Pumepa — Credexopa
Ceptudbukat:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Pacripenenenne [ ompemensercs IByMS IMapaMeTpaMH — YHCIAMH CTeIleHel CBOGO/IBI
k nk,

[TycTh TeHepaldbHBIE COBOKYIIHOCTH X H Y pacIpelelleHBl HOPMAIbHO, IPHYEM HX

JAHCIICPCHI H3BCCTHBI. IIo HezaBHCHMBIM ELI@DPHHI&I C Gﬁ'BEMElMII:, COOTBCTCTBCHHO PdaBHBIMH H]

H M, u3BIEYEHHBIM H3 STHX COBOKYITHOCTEH, HaiIeHbI BBIGOpPOYHBIE cpefHHe X H Y.

TpeOyercss mo BBEIOOPOYHBIM CPeJHHM IIPH 3aJaHHOM YPOBHE 3HAYHMOCTH (X IIPOBEPHTH
HYJIEBYIO THIIOTE3Y, COCTOSIIYIO B TOM, YTO TeHepallbHble CpefHHe (MaTeMaTHYeCKHe
0’KHJIaHHSI) pacCMaTpPHBAaeMBIX COBOKYITHOCTEH PaBHEI MEKIY COOOM:

H M(X)=M(Y).

‘i'rer-]:I?ITI:-IEEL‘F{j HTO EBIﬁGpG‘H—[BIE CPpEIHHE  ABIMIOTCA  HCCMEIICHHBIMI  OIICHKAMII
I'€HEPAJIBHBIX CPEAHHX, T.C.

M(x)=M(X), M(y)=M(Y),
H}"JIEE}’TO I‘I]]_['DTE:E}" MOXHO 34aIIHCAThE TAaK.
H, -M(x)=M(y).
B kauecTBe KpHTePHS MMPOBEPKH HYIIEBOH I'HIIOTERBI O PaBEHCTBE I'eHePAIbHBIX CPeJHHX
HpHHIMﬂETGH HGPMIPOEHHHHH HGPME].HBHEIH CH}’"LIE],ﬁHﬂH BCIIHYHHA

7 = X-y
JD(X)/n+D(Y)/m

KPHTHIIEGI{EIH 00JIacTh CTPOHTCA B 3aBHCHMOCTH OT BH/aA KGI—II{ypHp}’TOH_[Eﬁ I'HITOTES5EI.

IlepBrifi ciyuani. HymeBag rumoresa H {]:M (X ) =M (Y ) KOoHKypHpYIOIIas
THITOTE3a HIM(X) #M(Y).

B 3TOM ciIyyae CTPOHMTCS IBYCTOPOHHSS KpHTHYeCKasa 00IacTh, HCXOMS M3 TpeOOBaHH L,
yTOOBl BEPOSTHOCTh ITOMAJaHHSI KpHTepHS /Z B 5Ty o00TacTb B IPEIIONOKEHHH
CIIPaBEUIHBOCTH HYIIEBOH THITOTE3RI ObllIa paBHA IIPHHATOMY YPOBHIO 3HAUHMOCTH (X .

HGGI{GHLK}" pPacIlpcaCJICHHE / CHMMCETPHYHO OTHOCHTICIBHO HVIIA, TO KPHTHHYCCKHE
TOYKH CHMMCTPHYHBI OTHOCHICIIBHO HYIIA, T.C. CCIIH 0003HAYHTh Hepe3 fo:p I[PaBVIO

KPHTHYECKYO TOUKY, TO — Z_, OYIET JIEBOH KPHTHYECKOH TOYKOH.

HanoOonsimas MOITHOCTh KpHTEPHS (BEPOSTHOCT ITONAJaHHT KPHTEPHS B KPHTHYECKYEO
o0macTe IIPH CIIPaBEeIIMBOCTH KOHKYPHPYIOIIEH THIIOTE3BI) JMJOCTHraeTcs TOrjJa, Korja

AOKYMEHT MNOANMACAH ; IBYX HHTEPBAJIOB KPHTHYECKOH 00IacTH paBHa
SNEKTPOHHOW NOAMNMUCHIO

Ceptudukar: - 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

2. P(Z>z,)=al2.
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Jlnsg Toro, 4ToOBl HAHTH IIPaBYIO I'PaHHIY Zp IBYCTOPOHHEH KPHTHYECKOH OOIACTH,

JOCTATOYHO HAHTH 3HAUcHIE dPI'YMCHTA (b}HICL[HH .J_[E],]'[JIHGE],:, KOTOPOMY COOTBETCTBYCT 3HAUCHHE
(1)}"HIG_[I]II:, PABHOC (1 — &)/2 .
D(z,,)=(1—a)/2.
O003HaUNM 3HAUeHHE KPHTCPHA, BBITHCIICHHOC I1O0O JdaHHBIM HﬂﬁHIG,I[EHI]ﬁ: HEPE3 Z

Ecm |/
Ecm |/

Habm*

wabn < th — HeT OCHOBAHHI OTBEPI'HYTh HYJICBYIO I'HIIOTC3Y.

wabin = pr — HVYIICBAA I'HIIOTC3d OTBCPIdCTCA.

Bropon cmyyan. Hymepas rumoresa H {]:M (X ) =M (Y ) KoHKypHpyIOImas
THITOTE3a HIM(X) > M(Y)

B sroMm ClIIVHd€ CTPOHTCA IIPABOCTOPOHHAA KpPHTHYCCKAA GﬁHﬂCTbj HCXOIOd H3

TpEﬁGEﬂ,HIIH, YTOOERI BCPOATHOCTD IIOIIaddHITA KPHTCPHA /Z B ITY o0macTh B ITPCOIIOJIOMK CHILH
CITPaBCJIHBOCTH H‘_’;’J’IEEGﬁ THITOTE3bl OBIlIa paBHA ITPHHATOMY YPOBHIO 3HAYHMOCTH.

P(Z>z,)=«.
JInga T1oro, 4toOBl HAWTH T'PaHHILY Zup ITPAaBOCTOPOHHEN KPHTHYECKOH OOIACTH,

JOCTAaTOYHO HAHTH 3HaYeHHE apryMeHTa ()YHKIHH JlaInraca, KOTOPOMY COOTBETCTBYET 3HAUEHHE
byrxurm, papHoe (1 — 2(1)/2 :

D(z,)=(1-2a)/2.

O003HaYHM 3HAUYEHHE KPHTCPHA, BBITHCIICHHOC I1O0 JaHHBIM HﬂﬁHIG,I[EHI]ﬁ:, HEPC3 Z b

< Zﬁ‘p — HeT OCHOBaHHH OTBEPI'HYThb HYJICBYIO I'HITIOTE3Y.

> 7 Kp — HYJICBAA I'HITOTC3d OTECPI'aCTCA.

KonmponosHsie éonpocst u 3a0anus:

1. CratHcTHYECKAS THITOTE3A.

2. MOIIIHOCTh KPHTEPH L.

3. Kpurnueckast o0nactsb.

3amanne 1. TexHmyeckas HOpMa IIpeaycMaTpHBAcT B cpeaHeM 40 ceK. Ha BBIIIOJIHEHHE
OITPEJIETIEHHON TEXHOJIOTHYECKOH OIlepallid Ha KOHBEHEPE II0 IIPOH3BOACTBY 4YacoB. Ot
paboTHHI, paloTarIMUX Ha  3TOH OIleparH, ITOCTYITHJIH KamoOpl, 4YTO OHH B
NEHCTBHTEIIPHOCTH 3aTPavyHBaIOT Ha 3TY OIepalHiO OOJbIe BpeMeHH. IS IMPOBEPKH JaHHOH
y; 1 (8]0 ITPOH3BEICHEI XPOHOMETPHUYECKHE H3MEPEHHS BPEMEHH BBIIOJIHEHHS 5STOH
TEXHOJIOTHYECKOH OIlepallHH yV 30 paOOTHIII, 3aHATHEIX Ha 3TOH OIIEpalliH, H IIOJIYVIEHO CPEeIHEE
BpeMS BBIITOIMHEHHS onepaii 42 cek. MoxkHOo mH (IIpeionarass BpPeMsS BBITTOJIHEHHS

TEXHOJIOTHYECKOH OIEepallH CIYyYaHHOH BEIIMYHHOH, IMOMYHHSIOIIEHCSI HOPMalbHOMY 3aKOHY)

[OKYMEHT MOAONWCAH
ANEKTPOHHOW MOANUCHIO 1 YpoBHE 3HAYHUMOCTH 0,01 OTKIIOHHTE THIIOTE3Y
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu! LLieBayxopa TatbaHa AnekcangposHa TIEPALIHH COOTBCTCTBYET HOPME, €CIIH H3BCCTHO,
MeitcTBiTEREH ¢ 20.08 2021 1o 20.08.2022 \aJIbHOH COBOKYITHOCTH COCTAaBIISIET 3,5 CeK.?
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3agaHue 2. SKOHOMHYECKHH aHAIM3 IIPOH3BOAUTEIIFPHOCTH TPVAA IIPEAIIPHSITHH OTPaciIH
ITO3BOIIII BEIABHHYTE THITOTE3Y O HAMMYMH JBYX THIIOB IIPEAIIPUATHH C Pas3MYHONH CpeJHEH
BEJIMYMHON IIOKAa3aTelns IIPOM3BOJMTEIIFPHOCTH Tpyaa. BribopouHoe oOcunegoBaHme 42-X
ITPEIIIPUSTHH TIEPBOH TPVIIIBI A0 CIHEAVIOIHE PEe3YIbTAaThl. CPEMHSS ITPOH3BOIUTEILHOCTD
Tpyaa cocrtaBwia 119 geramnen. 1lo maHHBEIM BEIOOPOUYHOro OOCIENOBAHHS 35-H IIPEITPHATHI
BTOPOH T'PYINOIBI CPEAHSS ITPOH3BOJAUTEIIFHOCTE TpyAa cocraBmina 107 geraneH. | eHepalbHEIE
nrcriepcH H3BecTHBI: D(X) = 126,91 ; D(Y) = 136,1. Cuntas, 4yTO BRIOOPKH H3BIICYEHBI H3
HOPMAJILHO PacIpele/IEHHBIX IeHEPAIbHBIX COBOKYITHOCTEH X H Y, Ha YPOBHE 3HaUHNMOCTH 0,05
ITPOBEPHTE, CIVYAHHO JIM IOJIVUEHHOE pasiMuie CPeIHHX IToKas3aTelleH IIPOH3BOJIHTEILHOCTH
TpyZa B IPyIOIax WIH K& HUMEITCS JIBa THIIA IPEAIIPHATHI C Pa3IHYHOH CPeIHEH BEIIMYHHOIMN
ITPON3BOJIUTEIILHOCTH TPY/IA.

[TapTHsa H3meMH MPHHUMAETCS B TOM CIIy4ae, €CI BEPOSATHOCTH TOTO, YTO H3IEIHE
OKaXETCS COOTBETCTBVIOIIHMM CTaHIApPTVy, COCTaBIsSeT He MeHee 0,97, Cpemn ciaydamHO
oTOoOpaHHBIX 200 M3AeMH IIPOBEPSAEMOH ITAPTHH 0Ka3aJIoCh 193 COOTBETCTBVYIOIINX CTAHAAPTYV.

MOHO JIH Ha YPOBHE 3HAUHUMOCTH _ = 0,02 IIpHHATE ITapTHIO?

AOKYMEHT NogrnncAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lLleBayxoea TatbsaHa AneKkcaHgpoBHa
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3. Yuebno-memoouueckoe u uH@hopmauioHHoe obecneuerue 0UCUUNTIUHbL

5.1 Ilepeuenv OCHO6HOU U OO0NOJHUMEILHOU JUMepamypsl, HeO0OX00UMOU 014
0C60CHUA OUCUUNTIUHbL

5.1.2 Ilepeuens 0CHO6HOIL TUmMep AmMypol:

1. 1. Knoro, A. I'. Kypc nexiqmii mo MareMaTHKe : ydeGHoe nmocodne / A. I'. Koo, M. A.
JIsmryHoBa. — PocrtoB-Ha-J/loHy, Taranpor : HM3garemsctBo HOXHOrOo (pemepalIbHOIO
yHHBepcHTeTa, 2020. — 199 ¢. — ISBN 978-5-9275-3503-3. — TekcT : »nIeKTpOHHBIN //
[TudpoBoii  oOpazoBarempHeIi  pecypc IPR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/107998.html

2. BriromumxoBa, M. KO. ®OuHaHcoBas MaTeMaTHKa : YyuyeOHoe 1ocodme / H. IO.
Brirogunkora. — Mocksa : A [In Ap Memua, 2020. — 149 ¢. — ISBN 978-5-4497-0609-6. —
Tekcr : snexrponHHbIi // [ndpooii odpazoBarembHbIH pecype IPR SMART : [cafit]. — URL:
https://www.iprbookshop.ru/96562.html

3. beipmuH, A. I1. Matemaruka : npaktukyM / A. I1. berpana, A. A. Cugopenko, O. A.
Cokomnoa. — BopoHeX : BOpOHEXKCKHH IOCYIApPCTBEHHBIN TEXHHYECKHH YHHBEPCHTET, DbC
ACB, 2021. — 167 ¢. — ISBN 978-5-7731-0923-5. — Texkct : snekTpoHHsIH // [{udpoBoi
o0pa3oBaTeIbHBIH pecypce IPR SMART : |caiit]. - URL:
https://www.iprbookshop.ru/111470.html

5.1.3 Ilepeuens 0onoHumMeNbHOU IUMEPAMYPDL:

1. Anekcees, I'. B. Bricimag Matemarnka. TeopHd H IIpakTHKa . yuyeOHOe IocoOHe Isd
CIIO /T'. B. AnekceeB, 1. 1. XonsaeuH. — CaparoB : I[IpodgoOpazopanne, A I[In Op Meana,
2019. — 236 c. — ISBN 978-5-4486-0755-4, 978-5-4488-0253-9. — TeKcT : 31MeKTPOHHBIH //
[TudpoBoii  oOpazoBarenbHblii  pecypc IPR SMART :  [canit] —  URL:
https://www.iprbookshop.ru/81274. html

2. Maremaruka. COOpHHK 3amay IO VIIIYOJIEHHOMY KYypCy : YuyeOHO-MeTOMHYECKOe
nmocodme / b. A. bymak, H. JI. 3omorapénra, FO. A. IlomoB [u ap.| ; mox pemaximeii M. B.
DemgoroBa. — S-e m34. — Mocksa : JlabGoparopusa sHaHui, 2020. — 327 ¢. — ISBN 978-5-
00101-707-3. — Tekcrt : snekTpoHHBIH // I{udpoBon oOpazoBaTenbHBIN pecypc IPR SMART :
| catitr]. — URL: https://www.iprbookshop.ru/98524.html

3. MaremaTtnka. COOpHHK 3ajJlay 10 0a30BOMY KypCy : Y4eOHO-MeTOAHYecKoe IocobHe /

ROKMIEHT FIORTNHEAR nsgea, M. B. DemoToB ; mmoja pe ieit M. B

SNEKTPOHHOW NOANMUCHIO ' ? T A 2 A PeAaKill - D

Ceptudurkar:  12000002A633E3D113AD425FBS0002000002A6 DU 3H i 2020 241 ¢ ISBN 978-5-
Bnapeneu: Lllebayxoea TaTbAHa AnekcaHgpoBHa 2 ' .
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00101-706-6. — Tekcrt : snekTpoHHBI // 1{udpoBoi obpazoBaTenbHEIi pecypc IPR SMART
|catitr]. — URL: https://www.iprbookshop.ru/98527.html

5.2 Ilepeuens yuedHO-MemOOUUECKOZ0 O0DecneueHUs CcamocmoAmebHOUL padomsl
odyuarmuxca no OUCUUNIIUHE

1. Meromueckie peKOMEHAAIMH JUIS IIOATOTOBKH K IPAKTHYECKHM 3aHSTHSM II0
THCIHIUIHHE «MaTteMaTHka».

2. MeTtommyecKie peKOMEH AL 10 OpraHH3alii CaMOCTOSATEIILEHON pabOThl CTYAEHTOR

10 JUCIHIIIHE «MaTteMaTHKa ».

5.3 Ilepeuennr  pecypcoé  UHPOPMAUUOHHO-MENEKOMMYHUKAUUOHHOU  cemil

Humeprem, He00X00UMBIX 014 0C60CHUA OUCUUNTIUHbL
L. http://www.biblioclub.ru -ObC "YHuBepcureTCcKasd OHOIMHOTEKa OHTaiH"

2. http://www.iprbookshop.ru/ - OnekrpoHHo- 6udimoreuHas cucremMa [PRbooks

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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MUHUCTEPCTBO HAVKHU U BEICIHIET'O OBPAZOBAHU S POCCUUCKOU OEJIEPAITUU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIBHOE
YUPEXJEHHWE BEICIHEI'O OBPASOBAHWA
«CEBEPO-KABKA3CKUU ®EJIEPAJILHBIM YHUBEPCUTET»

[Iaruropcxait HHCTHTYT (promian) CKOY

MeTomyecKie YKa3aHH 110 OpraHH3al[HH H ITPOBEISHHIO CaMOCTOSTEIBHOH padoTH
110 muciIoinde «MATEMATHKA»
JUISL CTYIEHTOB CIIEIHAIbHOCTH
38.05.01 DxoHOoMIUecKad Oe30ITacHOCTh, clieliHam3ali g OHHAHCOBO-3KOHOMHUECKOE
oOecrieyeHHe (peflepallbHBIX FOCYAapCTBEHHBIX OPraHOB, 00eCIIeUHBAFOIHX 0€30ITaCHOCTh
Poccrrickon MDemepalid

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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ComepKaHHe

BeepeHie
1 OOIasg XapakTepHCTHKA CaMOCTOSATEIIbHOH PaldoThl OOVYYaroIerocs IIpH

H3VUCHHH JHCITHITIIIHBI «MaremaTHKa»

2 [TnaH-rpadHK BEITOTHEHHS CaMOCTOSTEIbHOH PaOoThI
3 KOHTpOIMBHBIE TOUKH H BHIBI OTYETHOCTH I10 HHM
4 MeToauuecKie peKOMeHJaIlHH I10 H3YYEHHIO TEOPETHYECKOTO
MaTepHala
5 MeTomuuecKie yKa3aHHS 110 IIOATOTOBKE K 3K3aMEHY
6 YyeGHO-MeTOAHYECKOe H HH(POPMAIHOHHOE 00eclIeuyeHHe JH CIHIUTHHBI
[IOKYMEHT MOAONWCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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BBeaeHune

CaMocrosgrenpsHasgs pabdora — IDIaHHpyeMas vyueOHas, Yy4ueOHO-HCCIIeqOBaTelIbCKasl,
Hay4HO-HCCIIeJoBaTelbcKast padoTa CTYIEHTOB, BBITIOJIHIEMAas BO BHeayIHTOPHOE (ayITHTOPHOE)
BpeMd II0 3aJaHHI0 H TIPH MeTOAHYECKOM PYKOBOACTBE IIpeIofaBarells, HO 0e3 ero
HEITOCPEICTBEHHOIO0 y4YacTHSA (IIPH YaCTHYHOM HEIMOCPEICTBEHHOM YYAaCTHH ITperofaBaTells,
OCTaBJLIIOIIEM BEAYIIYIO POIIb 3a paOOTOH CTYAEHTOR).

CaMocTosgTenbHasg padoTa CTYAEHTOB B BY3e gBISeTCS BaKHBIM BHIOM VYEOHOH H
HAaYYHOH JESTEIIBHOCTH CTYIEHTA.

Benvimasa 1ens opraHusaiiil M ocyinecTBlieHns CPC goikHa CcoBHanaTh C IIETIBEO
00yUYeHHS CTYJAEHTa — IIOArOTOBKOH OakajaBpa C BBICIIHM OOpa3oBaHHeM. [IpH opraHmsaigii
CPC BaXHBIM H HeOOXOJHMBIM  VCIOBHEM  CTaHOBATCSA  (POPMHPOBaHHE  YMEHHSA
CAMOCTOSITEIIbHON PadOTHL IS NMPHOOPETEHN A 3HAHNI, HABBIKOB H BO3MOKHOCTH OPraHH3aI[H
yueOHOH H HAYYHOH JIESATEJIbHOCTH.

[{enpro caMOCTOSTENLHOH pabOTHl CTYAEHTOB SBIISIETCS OBIafleHHe (PyHIaMeHTaIIbHBIMH
3HAHHSMH, ITPO()eCCHOHAIIBHBIMH YMEHHSIMH H HaBBIKAMH JIESTEIbHOCTH IO ITPO(HIIIO, OITBITOM
TBOPYECKOH, HCCIIEJOBATEIIbCKOM JeATelnbHOCTH. (CaMocTosSTelnbHasg paboTa CTYIAESHTOB
CITOCOOCTBYET PAa3BUTHIO CAMOCTOSTEIIPHOCTH, OTBETCTBEHHOCTH M OPraHM30BaHHOCTH,

TBOPYECKOI0 MOAXO0/A K PEHIEHHIO IIPoOIIeM y4eOHOro H IIpO(ecCHOHAIbHOIO YPOBHSI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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O0nas XapaKTepHCTHKA CAMOCTOAT €JIbHOH PadoThl 00yUaromierocsi Npu M3y YeHHH

THCHAILTHHLI «MaTeMaT HKa»

CaMocTtogrenbHasgs paboTa - IUIaHHpyeMas VyuyeOHas, yuyeOHO-HCCIIedOBaTelIbCKasl,
Hay4HO-HCCIIeJoBaTelbcKas padoTa CTYIeHTOB, BEIIIOJIHIEMAas BO BHeayIHTOPHOE (ayITHTOPHOE)
BpeMd II0 3aJaHHIO H TIPH MeTOAHYECKOM PYKOBOACTBE TIIpeIofaBarells, HO 0e3 ero
HEIIOCPEICTBEHHOIO Yy4YacTHSA (IIPpH YaCTHYHOM HEIOCPEICTBEHHOM YYACTHH ITperofaBaTells,
OCTaBJLSIIOIIEM BEAYIITYIO POJIb 3a paOOTOH CTYAEHTOR).

CaMocTosgTenbHasg padoTa CTYAEHTOB B BY3e gBISeTCd BaKHBIM BHIOM VYSOHOH H
HAYYHOH JEATEIIbHOCTH CTYAeHTa. CaMOCTOATENbHAs padoTa CTYAEHTOB HIPAeT 3HAYHTEIIFHVIO
POIIb B PEHTHHIOBOH TEXHOJIOTHH O0yueHHS. B CBs3H ¢ 3THM, o0yueHHe B BY3e BKIIOUAET B
cedd ABe, MPaKTHYECKH OJHHAKOBEIE IT0 OOBEMY H B3aHMOBIIHSHHIO YaCTH — ITpPoIlecca OOyUeHH T
H Tporecca camooOyueHHsd. [lostromy CPC pomkHa cTarh >(pQeKTHBHON H IieleHaIIpaBIeHHOH
paboTOH CTYEHTA.

K coBpeMeHHOMY CITEIIHAIIHCTY OOINECTBO IIPEABABISIET JOCTATOYHO IIMHPOKHH IepeYeHb
TpeOOBaHHH, Cpedd KOTOPBIX HEeMAalIOBAXXHOE 3HAYECHHE HMEeT HaIH4YHE Y BHIITYCKHHKOB
OITPENETIEHHBIX CIIOCOOHOCTEH M YMEHHS CaMOCTOSTEIBHO JOOBIBATh 3HAHHSA H3 Pa3/IHUHBIX
HCTOYHHKOB, CHCTEMATH3HPOBATh IIOIYYEHHYIO HH(OPMAI[HIO, JaBaTh OIIEHKY KOHKPETHOM
(pHHAHCOBOH CHTyalMH. (DOPMHPOBAHHE TaKOI'0 YMEHHS ITPOHCXOIUT B T€YEHHE BCETO IePHOA
OOYUEeHHS 4Yepe3 YYaCTHE CTYJEHTOB B IMPAKTHUYECKHX 3aHITHSIX, BEBIMTOIHEHHE KOHTPOJIBHBIX
3aJaHHil M TeCTOB, HAITHCAaHHE KYPCOBBIX H BBIITYCKHBIX KBAIIH(PHKAIIHOHHBIX padorT. [IpH 3TOM
CaMOCTOSITeIIbHAsI padoTa CTYAEHTOB HIpPaeT PEMIAloNyI0 POk B XOJIe BCEro y4ueOHOIO
ITpoLIECCa.

Benvimasa 1ens opraHuzaiiil M ocyinecTBieHns CPC qoiKHa COBIIAIATh C IIETIBEO
00VyUYeHH S CTYJeHTa — IIOJATOTOBKOHN CIIeI[HacTa M OakajgaBpa ¢ BRICIIMM OoOpazoBaHHeM. [IpH
opranm3anui CPC BaXKHBIM H HeOOXOJHMBIM YCIOBHEM CTAHOBSTCS (DPOPMHPOBAHHE YMEHHS
CaMOCTOSITEIIbHON PadOTHL IS NMPHOOPETEHH S 3HAHHI, HABBIKOB H BO3MOKHOCTH OPraHH3aI[HH
yueOHOH H HAaYVUYHOH AeSTeIBHOCTH.

QOpMBI  CAMOCTOSTEIIPHOH PabOThl CTYIAEHTOB Pa3sHOOOpasHel. B  COOTBETCTBHH C
pabdoyeH IPOrpaMMOH JIHCIMIUIMHEL IIPEIYCMOTPEHBI CIEAVIOIIE BHJILI CAMOCTOSTEIIBHOH
PalOoTHI CTYIEHTA:

- CAaMOCTOMATCIIbHOC H3VUCHHEC JINTCPATVYPHI,

AOKYMEHT NOANWCAH
SNIEKTPOHHOMW MNoAarncCbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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Ilens camocmoamentbHOZ0 U3YUEHUA JUmMepamypsl — CaMOCTOSTEILHOE OBJIaJcHHE
3HAHHIAMH, OITBITOM HCCIIed0BaTelIbCKOH AeIrelIbHOCTH.

3a0 auamu cCaMOCTOSTEIBHOIO H3YUEHH ST JINTEPAT YPHI SBIISIOTCSIL

o VIIIyOIIEHHE H PaCIIHPeHHEe TEOPETHYECKHX 3HAHHI,

o (opMHpOBaHHE YMEHHH HCIIOIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CITPABOYHYIO
JOKYMEHTALIO H CIIEI[HATIBHYIO IIHTEPaTypy,

° Pa3BHTHE ITO3HABATEIBLHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYIEHTOB.

Ilens camocmoamensHozo peuieHua 3a0au - OBJIAJIcHHEe ITPO(]ecCHOHAIbHBIMH
YMEHHSMH H HaBBIKAMH JeATeIbHOCTH IT0 ITPOo]Iio OyayIieH AeSITeIbHOCTH.

3a0auamu caMOCTOSTEIBHOIO PEIIEHHS 3a/a4 SBIISIOTCS:

° CHCTeMaTH3allHd H 3aKpeIlUIeHHe IIONYYEeHHBIX TeOpeTHYeCKHX 3HaHHH H
ITPAKTHYECKIX YMEHHI CTYIEHTOB;

o (popMHPOBaHHE CaMOCTOSTEIIbHOCTH MBIIIUIEHH, CITOCOOHOCTEHN K
CaMOPa3BHTHIO, CAMOCOBEPIIIEHCTBOBAHHIO H CaMOPeaTH3aL[HH,

° Pa3BHTHE HCCIIeJ0BATE b CKIX YMEHHIT.

Ilenvro camocmoamenbHo20 6bINOJIHEHUA pPACUeMHO-2paAuuecKoil padomst 110
ITHCIHIUIHHE SBIISIeTCS OBJIaJeHHe (PYHIaMeHTaIbHBIMH 3HAHHSMH, ITPO(heCcCHOHAIbHBIMH
YMeHHSIMH H HaBBIKAMH JeSITelIbHOCTH IO MPOQIIIO, OITBITOM TBOPUYECKOI, HCCIeI0BaTEIbCKOMH
IeITelIbHOCTH.

3ad auamu JaHHOTO BHAA CAMOCTOSATEILHON PaOOTHI CTYIAEHTA SBJISFOTCS

o CHCTeMAaTH3allMd H 3aKpeIUIeHHe IIONYYEeHHBIX TeOpeTHYECKHX B3HAHHH M

IIPAKTHYECKHX YMEHHIL CTY/IEHTOB;
. VITIyOJIEHHE H pacIIHpeHHe TeOPeTHYECKHX 3HAHHIT,
. (opMHpOBaHHEe YMEHHH HCIIOIb30BaTh HOPMAaTHBHYIO, ITPAaBOBYIO, CITPaBOYHYIO

TOKYMEHTAIHIO H CIIEIIHAJIbHYIO THTEPaTYPY,
. pa3BHTHE IT03HABATEIIbHBIX CIIOCOOHOCTEH H aKTHBHOCTH CTYIEeHTOB: TBOPYECKOIH
HHHITHATHBEI, CAMOCTOSTEIIEHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,
. (opMHPOBaHHE CaMOCTOSTEIIBHOCTH MBIITUIEHHS, CIIOCOOHOCTEH K

CAMOPA3BHTHI, CAMOCOBCPHICHCTBOBAHHIO H CaMOPCAJIH3aIlHH,
® Pa3BHTHE HCCIICJOBATCIIBCKIX }’MEHIH‘T;

® HCIIOIIL30B4AHIC MATCPHAIIA, cO 6pﬂHHGI‘G H ITOJIYVHEHHOI'O B XOJe

m”npmw?ﬁﬁfﬁﬁ?ﬁgﬁﬁﬁ oy cenmrranay rm TIDAKTHYECKHX H TA00PATOPHBIX 3aHATHAX, TPH

SNEKTPOHHOM NOANUCHIO
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B pesymbTare OCBOEHHS JUCIHIUIMHBEI (POPMHPYIOTCS CIEAVIOIIHIL IIepeyYeHb

INIAHHPYCMBIX PC3VIIBTATOB Gﬁ}"LIEHI[H II0 JHCIHIUIMHE, COOTHECEHHERIX C IIAHHPYCMbBIMH

pe3ylbTaTaMH OCBOEHHS 00pa30BaTeIIbHOH ITPOrPaMMEI ;

Koz, ¢popMmymipoBka Kox, ¢hopmympoBka
KOMIIETE HI[HH HHIHKATOpa

[ImannpyeMble pe3ylbTaThl
0Oy4eHHS 110 JHCIIHITIIHHE
(MOJTIYITIO), XapaKTePH3 YIOIIIHE
STaIbl POPMHPOBAHHS
KOMITET EHI[HH, HHAUKATOPOB

OIIK-1 CriocobeH
HCIIOIIb30BAaTh 3HAHHS H
METOBI SKOHOMHYECKOH HAYKH,
IIPHMEHSTH CTaTHCTHKO-
MaTeMaTH4YeCKHH
HHCTPYMEHTAPHI, CTPOHTH
HKOHOMHKO-MaTeMaTHYeCKHE
MOJIEITH, HEOOXOMMBIE I
penieHns ImpodecCHOHAIbHBIX
3aJla4, aHAIIM3HPOBATh U
HHTEPITPETHPOBATH
ITOJIYUYEHHBIE PE3YIIbTAThI

HNJ-2omx-1 IlpumeHser
CTAaTHCTHKO-MaTeMaTHYECKHIT
HHCTPYMEHTAPHI, CTPOHT
BKOHOMHMKO-MAaTeMaTHYECKIE
MOJIEIH, HEOOXOIIMEBIE JIS
pereHn s IMpo(ecCHOHAIBHBIX
3aJ1a4, aHATTH3HPYET U
HHTEPIIPETHPYET ITOIYYECHHEIE

PE3YIIbTATHL

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa

3HAeT OCHOBEI
MaTeMaTHYECKOI'O aHallH3a,
JTHHENHOH alreOpEhl, TEOPHH
BEPOSTHOCTEHN H
MaTEMAaTHYECKOH CTaTHCTHKI
KaK YHHUBEPCAIBHOTO S3BIKA
HAaVKH, HEOOXOIHMOTI0 JJI
MOJEIIMPOBAHHS SABIIEHHH U
ITPOIIECCOB, OCHOBHEIE
METOBI H MOEIH PEIleHHI
THUITOBBIX 3a/1a.
YMeET pacIio3HaTh
MaTeMaTHYeCKHe OOBEKTHI,
IIPUMEHSTE METOJIBI
MaTEMaTHYECKOI'O aHaJIN3a 1
MOJEIHPOBAHH4,
TEOPETHYECKOIO U
BKCIIEPHMEHTAIBHOIO
HCCIIEOBAHIS JITISI PEIIIEHUST
3a71a4
Brnageer HaBbIKaMH cOopa,
00pabOTKH HH(pOPMAIHH H
Y4aCTHSA B HH()OPMAaTH3aI[HH
IEeATEIILHOCTH
COOTBETCTBVIOIIIX OPraHOB
BIIACTH M OpTraHH3aLIid,
HHCTPYMEHTAPHEM JIJIA
PEeIeHNs IIPOCT EHIIIX
MaTeMaTHYECKHX 3a7a4u H
MaTeMaTHYeCKOH
TEPMHHOJIOTHEH, H
Pa3IHYHBIMHI CITOCOOaMH
IPEACTABIICHUS
MaTeMaTHYeCKOMH
HH(pOPMaIHH
(aHAJIHTHYECKHM,
rpaHIecKM, CIIOBECHBIM H
Ip.), HABEIKAMH IIPHMEHEHHS
COBPEMEHHOTO
MaTEMaTHYECKOI'0
HHCTPYMEHTAPHA IJIS
PEIIEHN S 3a4ay YIIPaBICHI,
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METOJHKOH ITOCTPOEHH S,
aHalIH3a M IIPHMEHEHH S
MaTeMaTHUYeCKHX MOJIelIel
IUISL OLIEHKH COCTOSIHHS B
IIPOrHO3a Pa3sBUTHSA SBIEHUH H
ITPOLIECCOB B VIIPABJIEHHH,
CITOCOOHOCTRIO TIEPEIaBaATh
PE3VYILTAT IIPOBEIEHHBIX
HCCIIeJOBAHHI B BH]IE
KOHKPETHBIX PEKOMEHIAIIHI B
TepPMHHAX IIPeIMeTHOH
00JIacTH 3HAHHS

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

63




Il1an-rpaduk BoIIOTHEHHA CAMOCT OAT €JIbHOM PadoThI

OO0BEM YacoB, B TOM YFHCIIE
Kobr
CpencrBa KoHTakTHas
pean3yeMBIX BHI nesgTembHOCTH
- TEeXHOJIOTHH padora ¢
KOMITET €HIIHH, CTYIEHTOB CPC Bceero
OLIEHKH ITperogaBar
HHIHKaTopa(oB)
erreM
1 cemecTp
CaMOCTOSTEILHOE
H3yueHHe JMreparypel | Cobecemoranne | 18,225 2,025 20,25
1mo TeMaM Nel-9
OIK-1 [TozroTorka K CoGecemoBanmie | 1,215 0,135 1,35
NJ-20omx-1 TIEeKI[H M
[loaroTroBka K PerTeHHAS
ITPAKTHYECKHM 4,86 0,54 5.4
3ajaua
3AHSITH M
Hrtoro 3a 1 cemectp: 24,3 2,7 27
Hroro: 24,3 2,7 27
[OKYMEHT MOAONWCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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KﬂHTpﬂ.}IthIE TOYTKH H BHIbI OTHECTHOCTH ITO HHIM

No BHj nesarelIbHOCTH CTYAEHTOB Cpoku KomdyecTBO
TU/TI BBITIOJIHEHHS OaJUI0OB
1 cemectp
1. [IpakTHueckoe 3aHaTHE No 2 6 Helensd 25
2. [IpakTHueckoe 3aHaTHE No 5 10 Hegenq 15
3. IIpakTHyeckoe 3aHATHE Neo 7 16 Hegens 15
HrT1oro 3a 1 cemecrtp 55
Hroro 55

MakcHMaIbHO BO3MOKHBIH 0aJll 3a BECh TEKYIIHI KOHTPOIb MaKCHMAJIEHO BO3MOJKHBIH

0alll 3a BeChb TEKVIIHI KOHTPOJIL VYCTAHABIHBACTCS PaBHBIM S5. Tekyiee KOHTPOIIBHOE

MCPOIIPHATHE CHHTACTCA COAaHHBIM, CCJIIM CIVIACHT IIOIIVHIIII 3d HCIO HC MCHCC 60% ort

YCTAaHOBJICHHOI'O [JIA S2TOI0 KOHTPOIA MAKCHMAJIBHOI'O Oamwta. PeHTHHIOBBIH

Oa,

BBICTABIIIEMBIH CIVIACHTY 3d TCKYIIICC KOHTPOJILHOC MCPOIIPHATHE, CIAdHHOC CIVIACHTIOM B

YCTAHOBIICHHEBIC I‘pﬂd)I]I{GM KOHTPOJIbHBIX MEPGHPI[HTI]ﬁ CPOKH, OIIPCACIIACTCA CICAYIOIITHM

oOpas3oM:

VPGEEI{B BBITTOJIHEHITA KOHTPOJIBHOI'O

PeirruaTroBBIH 02T (B % OT MaKCHMAaIbHOIO

3aIaHI Oaruia 3a KOHTPOJIBHOE 3aJlaHHe)
OTIDMYHEBIH 100
Xoporint 30
Y;[GEHETBGPHTEJ]LHBIﬁ 60
HeymoBieTBOpHUT L HBI 0

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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MeTtoanueckne PEKOMER AN ITO H3VUCHHIO TCOPETHYICCKOI'0O MaTEpHaJIa

CamocTrofrebHass padoTa CTYIEHTAa HAuMHAeTCAd C BHHMATEIILHOTO O3HAKOMIIEHHS C
coJiepKaHHeM y4eOHOT0 Kypca.

M3ydeHne KaXI0H TEMBI CIIeAYeT HAYHHATh ¢ BHUMATEIIFbHOIO O3HAKOMIIEHHS ¢ HabopoM
BOIIPOCOB. OHHU OPHEHTHPVIOT CTVYJIEHTA, ITIOKA3BIBAIOT, YTO OH JOJIKEH 3HATH IO JAaHHOH TEME.
Borpockl TeMpI KaK OBl HAKJIAJBIBAIOTCS HAa COOTBETCTBVIOINYIO ITIaBY H30paHHOI0O yueOHHKa
Wi y4eOHOro 1mocodns. B urore JTOIKHO OBITH SICHBIM, KaKHE BOIIPOCHI TeMBI Y4EOHOI'O Kypca H
C KaKOH I''TYOHMHOH PacKPBITHEI B KOHKPETHOM YU4eOHOM MaTepHalie, a Kakue BOOOIIE OITYIIEHBI.
Tpebyercs TROPUECKOE OTHOIIIEHHE H K CAMOMY COJIEPKAHHIO JHCI[UTUIHHEI.

BoOITpocCHl, COCTABIISIIOITIE €€ COAEp KaHHe, 00Iaar0oT Pa3sHOHN CTEIIEHBIO BaKHOCTH. ECTh
BOITPOCKI, BBITOITHSIONIHE (DYHKI[HIO JTOTHYECKOH CBSBKH COJEPKaHHS TeMbI H BCEro Kypca,
HMEIOTCS BOITPOCEHL OITMCATEIILHOI'O WIH Pa3bSICHHTEIRHOIO XapaKTepa, a TaKXKe HCTOPHYECKOTO
3KCKypca B 00JIacTh M3y4YaeMOHM JHCIHIUIMHEL Bce 3TH BOIIPOCHEI HE COCTABISEOT CYTH ITOHS-
THHHOTO, KOHIIEIITYAILHOIO COJEPKAaHHSA TeMBI, HO HEOOXOMHUMSBI JUIS IIEITOCTHOI'O BOCITPHSTHS
H3y4YaeMBIX ITPOOIIEM.

HM3yyaeMass QUCIIHIUIMHA HMEET CBOH KaTerOpHAIBHO-TIOHATHITHBEIN armiapar. HayuHble
IIOHATHS — 3TO Ta 0a3a, Ha KOTOPOH CTPOMUTCS KaxJIas HayKa. [[OHATHS — VY3II0BBIE, OIIOPHBIE
ITYHKTBI KaK HAYYHOI'O, TaK M YUeOHOI0 ITO3HAHHS, JIOTHUYECKHE CTYIIEHH JABHKEHHSI B yueOe OT
ITPOCTOrO K CIIOKHOMY, OT SBJIEHHS K CYII[HOCTH. be3 SICHOrO ITIOHHMMAaHH I ITOHATHH yue0a KparHHe
3aTPYIHAETCS, a COJIepKaHIe IMPHOOPETEHHBIX 3HAHUH CTAHOBHTCS TYCKIIBIM, PacIUIBIBYATHIM.

CTYIEHT JOJKEH IIOHHMAaTh, UTO CaMOCTOSTEIIbHOE OBJIAJcHHE 3HAHHSIMH SBIISIETCS
[JIABHBEIM, OIIPeAESIIIFOI[MM. BrIcINiasg IKona co3ZacT IS 3TOr0 HeOOXOJHMEIE YCIIOBHSL,
romMoraeT OyAVIIEMY BBICOKOKBAITH(HIMPOBAHHOMY CIIEIHAIHCTY OBJIAJETh TEXHOIIOTHEMH
CaMOCTOSITEIIbHOTO ITPOM3BOICTRA 3HAHIIH.

B camocrosrebHOH paboTe CTYAEHTaM TPHXOMUTCS HCIIONB30BAaTh JHTEPATVPY
Pa3sIMYHBIX BHAOB: IIEPBOHCTOYHHKH, MOHOIpa(HH, Hay4yHble COOPHHKH, XpPeCTOMATHH,
yueOHMKH, yueOHBIe ITOCOOMS, KypHalIbl M Ap. M3ydeHme Kypca IIpearonaraeT 3HaKOMCTBO
CTYASHTOB ¢ OOJpIIMM OOBEMOM HAYYHOH M YUYEOHOH JINTEpaTyphl, YTO, B CBOIO OUYEpPEelb,
IIOPOKAAET HeOoOXOAMMOCTh BBRIPAOOTKH VYV HHX PaliOHAIbHO-KPHTHYECKOI'O IIOJAXOJa K
H3y4YaeMBbIM HCTOYHHKAM.

YToOBl HE «YTOHYTE» B OIPOMHOM OOBEME PEKOMEHIAOBAHHBIX €MY JUIS H3YUYEHHS

QOKYMEET TIQREMACAH HAYYHTHCS ITPABIUILHO MX YNTATh. [IpPaBHIIBHOE
SMEKTPOHHOM NOANMUCHIO flayd 1p - 1P

Ceptudukar:  12000002A633E3D113AD425FB50002000002A6
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[IpemBapHTENbHBIH IIPOCMOTP KHHIH BKIIIOYAET O3HAKOMIIEHHE C THTVYIIBHBIM JIHCTOM
KHUTH, aHHOTAI[MEH, IIPEIHCIOBHEM, OITIaBJIeHHEM. [IpH O3HAaKOMIEHHMH C OITIaBIIEHHEM
HeOOXOHMO BBIJAEIIHTE pa3eiibl, IT1aBEl, Maparpadsl, IIpeICcTaBILIIOIIHE IS Bac HHTepec, Oero
HX IIPOCMOTPEeTh, HAHTH MeCTa, OTHOCSINHecS K TeMe (a03allbl, CTpaHHIBI, ITaparpadsl), H
ITO3HAKOMHTLCS ¢ HUMH B OOIIHX YepTax.

HayuHble H30aHIS COITPOBOKIAIOTCS Pa3THYHBIMH BCIIOMOraTelIbHEIMH MaTepHalIlaMH —
HaY4YHBEIM alllaparoM, ITO3TOMY BaXKHO 3HAaTh, M3 KaKHX OCHOBHBIX 3JIEMEHTOB OH COCTOHT,
KAaKOBBI €r0 (DYHKI[HH.

3HAKOMCTBO C KHHIOHl IIy4Ille BCEr0 HAYHHATE C H3YYEHHS aHHOTAI[HH — KpaTKOH
XapaKTepHCTHKH KHHTH, PAacKpHIBAIOIIEH ee COJepKaHHe, HIeHHYIO0, TeMaTHUYECKYI0 Mo
’KAHPOBVIO HAITPABIIEHHOCTh, CBEIcHHI OO0 aBTOpe, HasHAUEHHE H JPYIHE OCOOEHHOCTH.
AHHOTAIHI ITOMOTraeT COCTaBHTh IPeABaAPHTEILHOE MHEHHE O KHITE.

['1yGke IOHATH COAEpKAaHHE KHHIHM ITO3BOIISIOT BCTYIIMTEIbHAS CTaThs, B KOTOPOI
HAacTCs OIIEHKAa COJEpKaHMS KHHIM, 3aTparHBacMOM B HEH IpoOIeMaTHKH, COHEPKHUTCS
HH(OPMAIHS O KH3HEHHOH H TBOPYECKOH OHOrpa(HH aBTOpa, BEICKA3BIBAIOTCS ITOJIEMHYECKHE
3aMEYaHMS, PA3bICHIIOTCS OTJAEIbHBIE ITOJIOKEHHS KHHIH, JArOTCSI KOMMEHTApHH H T.h. Bot
ITOYEMY 3HAKOMCTBO C BCTYIIMTEIBLHOM CTATheH IMPEACTaBISETCI OUEHh BaKHBEIM. OHO ITOMOIAET
CTYIAEHTY COPHEHTHPOBATHCS B TEKCTe paboThI, 0OOpaTHTh BHHMAaHIE Ha €€ HanOolee LIEHHBIE U
BaKHBIE Pa3JIEIIbI.

Toit Ke LenH COMeHCTBYET 3HAKOMCTBO C OITIABIEHHEM, ITPEAHCIOBHEM, ITOCIECIIOBHEM.
BecbMa IMONME3HBIMHM 3IIeMEHTAMH HAy4YHOI'O arlrapara SBJISIOTCS CHOCKH, KOMMEHTApHH,
TaONMIBI, T'paHKH, CITHCKH IHTepaTypbl. OHH HE TOIBKO HIUIIOCTPHPYIOT OT/IENIbHEIE
ITOJIOKEHHS KHWUTH WIH CTaThH, HO M CaMH II0 ceOe SBIISIOTCS JOIOIHHTEIBHBIM HCTOYHHKOM
HH()OPMAIHH JJISI YHTATEISL.

Ecim ynraTels 3aHHTEpecoBaia KakKas-TO BhICKa3aHHAs aBTOPOM MBICIIb, He HaIlleIas
ITOAPOOHOI0 OCBEIEHHS B JAaHHOM HCTOYHHKE, OH MOKeT OOpaTHThCA K TEeKCTY HCTOYHHKA,
YIIOMHHAEMOI'0 B CHOCKE, THOO K HCTOUHHKY, KOTOPBIH OH MOKET HAaHTH B CITHCKE JIMTEPaTYPEHI,
PEKOMEHJOBAHHOH aBTOPOM IS CAMOCTOSATEILHOIO H3YUEeHH.

CyIIeCTBYET HECKOIIBLKO (POPM BEJEeHH S 3aIHCEH:

— IUIaH (TIPOCTOH H pa3BEPHYTHIH) — HanOoJjIee KpaTKas (popMa 3aIllHCH ITPOYHTAHHOIO,
IIPEACTABISIONIAS COOOH IIEpedYeHb BOIPOCOB, PacCMaTPHBAEMBIX B KHHIEe MM CTaThe.
PasBepHYTBIH IUIaH IIPeJCTaBIIET coOOoM Oonee MOAPOOHVYIO 3allHCh IIPOYMTAHHOIO, C

AOKYMEHT NOAMNWUCAH )B, C BBIITHCKOIT ITHTAT, CTATHUCTHUYECKHX JaHHBIX
3NEKTPOHHOW NOAMUCHIO | H ’ s

Ceptudukar: = 12000002A633E3D113AD425FB50002000002A6

(OMOIITHHEK IIPH BBICT cHHH C JOKIIaJ0M Ha
Bnapeneu: lebBayxoea TateaHa AnekcaHgpoBHa 1 p ylul A all

Nencreutened: ¢ 20.08.2021 no 20.08.2022

67



— Te3HChl — KpaTKO C(OPMYIHPOBAHHBIE ITOI0KEeHHS, OCHOBHEBIE ITOIOKEHHS KHHIH,
cTaThH. Kak ITpaBHIIO, T€3HCHI COCTABISIOTCS ITOCIIE IIPEABAPHTEIBHOIO 3HAKOMCTBA C TEKCTOM
HCTOYHHKA, ITPH €ro IIOBTOPHOM ITPOYTeHHH. OHH ITOMOTar0T 3alIOMHHTL H CHCTEMATH3HPOBATh
HH(OPMAIHIO.

CocTaBlleHHe KOHCIIEKTOB

Boibnryto poilb B YCBOEHHH H IIOBTOPEHHH NPOHAEHHOTO MaTepHalla HrpaeT XOPOIIIHit
KOHCITEKT, COlep KalllHii OCHOBHBIE HAEH IIPOYHTAHHOIO B YUeOHHKE H YCIIBIIIAHHOTO B JIEKIIHH.
KoHCIEKT — 3TO, TI0 CYINECTBY, HAOPOCOK, pa3BEPHYTHIH IUIaH CBS3HOIO paccKasa IT0 OCHOBHEIM
BOITPOCAM TEMBEI.

B Kakoii-TO Mepe KOHCIIEKT paccYuTaH (B 3aBHCHMOCTH OT HHIHBHIYaJIbHBIX
0cOOeHHOCTeH CTyJeHTa) He TOJIBKO Ha HHTEIUIEKTYalbHYIO H 5SMOI[HOHAIBLHYIO, HO H Ha
3PHTEIBHYIO MaMITh, NMPHYeM TeKCT KOHCIIEKTa HepeJKO aCCOIMHPYeTCS eIlle H C TeKCTOM
yueOHHKAa HIIM 3allHChI0 JeKIHH. [103TOMy IHerde 3allOMHHAETCS COJEpP’KaHHE KOHCIIEKTOB,
HaITHCAaHHBIX pa300pYHBO, ¢ MOJUYEPKHBAHHEM HIIHM BHIJIEJIEHHEM Pa3pSAKOH KIIFOUEBBEIX CIIOB H
hpas.

CaMOCTOSTeIbHO H3yYeHHBle TeMBl IIPeJOCTaBILIIOTCS IIpeloJaBaTer0 B (popMe
KOHCITeKTa, IT0 KOTOPOMY ITPOHCXOAHT cobeceoBaHHe. TeopeTHUeCKHe TeMBI Kypca (OTIeIbHEIE

EG]’[pDGBI):. BBEIHOCHMEBIC Ha CAMOCTOATCIIbHOC H3VHUCHHEC, ITPCACTABIICHBI HITKC.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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MeToqueckHe YKa3aHHA IO IOAINOTOBKEC K 3K3aMCHY

M3ydueHne mgUCHHIUIMHBI «MaTeMaTHKa» 3aBepIlacTcsad sK3aMeHOM. lIoAroroBka K
5K3aMEHY CITIOCOOCTBYET 3aKPEIUIEHHIO, YITIYOIEeHHIO M OOOOINEHHIO 3HAHMI, ITOJIVUAEMEBIX, B
Imporecce OOy4YeHHS, a TakKKe IPHMEHEHHIO MX K PEIeHHIO ITPaKTHYECKHX 3aJay. [ 0TOBACH K
5K3aMeHY, CTYIEHT IJMHKBHAUPYET HMEIOIMHecsS IIPoOelkl B 3HAHHSX,  VIJIYVOISET,
CHCTEMATH3HUPYET U VIIOPSAOUYNBAET CBOM 3HAHMS. Ha 3K3aMeHe CTYIAEHT IEMOHCTPHPYET TO, UTO
OH ITPHOOPEI B ITporiecce 0OYUEHH S IT0 KOHKPETHOH YU4eOHOH U CIHIUIHHE.

Ha KoOHCyIbTallMH IIepely 5K3aMEHOM CTYIEHTOB IIO3HAKOMST € OCHOBHBIMH
TpeOOBAHHSIMH, OTBETSAT Ha BO3HHKIIME Y HHX BOIPOCHL. lI03TOMY ITOCEIIEHHE KOHCYIIbTAIHIH
00s3aTENBHO.

[Ipn TOATOTOBKE K 5K3aMEHY HEOOXOMHMMO HCIIOJIb30BaTh KOHCIIEKTBI JIEKI[HII IIO
ITHCIIUIUIMHE, VYEOHHKH H YYeOHBIe ITOCOOHS (M3 CIICKAa OCHOBHOH H JIOIIOJIHHTEIIBHOM
JIHTEePATYPhl) HIIM KOHCIIEKT JTHTEPaTypPhl, IIPOYHTAHHOHN IT0 YKAa3aHHIO ITPEIoJaBaTells B TeUeHHE
CEMEeCTpa.

BHauyane cieayer IIPOCMOTPETh BECh MaTepHall 110 ClaBacMOH JUCIIUIUIHHE, OTMETHUTH
I ceds TPYIHBEIE BOMPOCHL. OO0s3aTelIpbHO B HHX pas3odpaThcsa B 3akmroueHIe eIe pas
11e71eCO00Pa3HO MTOBTOPHUTE OCHOBHBIE ITOJIOKEHH L.

CHcTeMaTHYeCcKas IOArOTOBKA K 3aHATHSAM B TEUEHHE CEMECTPA ITO3BOIHT MCITOIIb30BAThH

BPpCcMA SK3aMeHal[HOHHOH CeCCHH JJIS1 CHCTeMaTH3al[iH 3HaHHI.

BonpochkI K 3K3aMeHY

I. Borpocsr (3agayda, 3aJjaHHe ) IS IIPOBEPKH YPOBHS OOYYEHHOCTH:
2. UTo TaKkoe MaTpHIla M KaKOBBI OIIEPAI[HH HaJl MaTPHI[aMH?
3. JIIIsT KaKIX MaTpHIL OIpeelIeHEl OIIePaLHH CII0KeHN I (YMHOKEHILT)?
4. O0najmaeT MM cuokeHHe (YMHOJKeHHe) MaTPHIL CBOHCTBOM KOMMYTATHBHOCTH?
3. Yrto Takoe oOpaTtHasa Matpuia? JIrobas m MaTpHIa HMEET ITPOTHBOIOIOXKHYIO?
6. IloueMy He oIpeJesieHa OIlepal[Hs JIeIIeHH I MaTPHI[?
7. UTo Takoe oOIpeAelMTellh MAaTpHIBI? Kak cBsA3aHa OoOpaTHMOCTHE MATpPHIIEI C €€
OITPENEIIUTETIEM?
OOKYMEHT NOAMNUCAH
ANEKTPOHHOWM NMOANUCHIO
CepTucdmkar:  12000002A633E3D413AD425FB50002000002A6 ira MaTpHIIEL.
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10.

HEPE‘IHCHH‘TE OCHOBHEIE CBOMCTBa OITPEACITHTCIIA.

1. Yro Takoe apH(pMeTHUYECKOE IIPOCTPAHCTBO BEKTOPOB H €ro 0a3Hc?

12. Kak mM3MeHSTICs KOOPAMHATHEI BEKTOpa IIPH IepeXoJe OT cTaporo Oasuca K
HOBOMY?

13. Yro Takoe cHcTeMa JMHEHHBIX anreOpamueckmx ypaBHeHMH (CJIAY) u ee
peleHHe?

14. YTO 3HAYHT PENINTh CHCTEMY JIHHENHBIX YPaBHEHHH ?

15. CKOIBKO PEMIEHHH MOKET HMETh CJIAY?

16. B yem cyres MeToma I'aycca? Urto Takoe sneMeHTapHbIe IpeoOpa30oBaHMS CTPOK
MaTPHIIBI?

17. JIroOBIe JIH CHCTEMBI MOJKHO PEIHTE METOAOM Kpamepa H MaTpHUYHBIM METOA0M?

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

19. OIMIIMTE METOJ OTBICKAHHS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYEHII
oreparopa.

20. Yro Takoe KBagpaTHYHasg (popMa H ee KaHOHHYECKHI BHJI?

21. Kak cocraBisgercs MaTpHIla KBaApaTHIHOH ()OPMBI?

22. UTo Takoe BEKTOp, M KakHe JIHHEHHBIE OIlEpalMHi HaJ BEKTOpPaMH MOJKHO
ITPOU3BECTH?

23. Yro Takoe OasHc, H CKOJIBKO Oa3HCOB CYINECTBYET B MHOKECTBE BCEX BEKTOPOB
IIPOCTPaHCTBA?

24, CKOIBKO Pas3IOKeHHH I10 JaHHOMY 0a3HCy HMEET JaHHBIH BEKTOP?

25. 3aBHCAT IIH KOOPAHHATEL OT BEIOOpa Gasznca?

26. OmpeaensroTcs I KOOPAHHATEI OJHO3HAaYHO BEIOOpOM Oaszuca?

27. YTo Takoe CKaJIsIpHOE IIPOU3BEIEHHE BEKTOPOB H IO OCHOBHBIE CBOHCTBA?

28. Kak ompefenHurs yroin MeXay BeKTopaMH? KakoBEl YCIIOBHS KOJUIHHEAPHOCTH H

NOKYMEHT NOANMCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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29, KaxoBEI I'COMETPHYUCCKOC H MEXAHITHCECKOC ITPHIIOKCHIA  BEKTOPHOI'O

ITPOH3BCOCHITA EEI{TDPDE?

30. KakKoBO reoOMeETpHYECKOE IPIIOKEHHE CMEIIAHHOIO IIPOU3BEAEHHS BEKTOPOB?

31. YeMy paBHO CMEIIAaHHOE IIPOH3BEAEHHE TPEX KOMIUIaHAPHBIX BEKTOPOB?

32. JIroGas i npsMast MOKeT OBITh 3aJlaHa JIMHEHHBEIM YPpaBHEHHEM !

33. JIroboe nH JIMHEeHHOE YPaBHEHHE OIIPEAEIISIET IIPSAMYIO?

34, OImImTe BCe BHABI VPaBHEHMH IIPSAMOH M ITOSCHHTE, KAKOB I'eOMETPHYECKII

CMBICII KO3(D(PHITHEHTOB B 5THX YPaBHEHHSIX?
35. Kak HaHTH paccTOSHHE OT TOUYKH JO IIPSMOH Ha ITIOCKOCTH?

36. Kaxk OIPCACIINTE B3daHMHOC PACITIONIOXKCHHC IIPAMBIX Ha IINIOCKOCTH. ITdPalllICIIbHBI,

IICPIICHANKYIIAPHBI HIIH HEPECEI{HIDTGH? U ecmm IIEPECCKAIOTCHA, KadK HaHTH YI'OII MENEAY

TTPSIMBIMI?
37. JIroGas m III0CKOCTh MOJKET OBITH 3aJlaHa JIMHEHHBIM YPaBHEHHEM H HAa000pOT?
38. KakoB TeOMeTpHYECKHII CMBICI KO3(P(HIHEHTOB B OOMeM YpaBHEHHH
TIIIOCKOCTH?
39. Kak Imony4yHTs YpaBHEHHE INIOCKOCTH, TIPOXOISIIEN Yepes TPH TOUKH ?
40). KakoB KaHOHMYECKHH BHJ YPaBHEHHH 3JUIHIICA, THIIEPOOIBI, Imapadoinbl H KaKOB

reOMETPHYECKHH CMBICT KO3(P(HIHEHTOB 3THX YpaBHEHHIT?

41. CKONBKO OceH CHMMETPHH HMeeT 3IutHIic (THrepOora, mapadoia)?

42. CKOIBKO BepIIHH HMeeT 3IUIHIIC (THIIepOoa, mapadona)?

43. Kak ompeenuTh 3KCIIEHTPHCHTET, JTHPEKTPHCHL H (POKYCHI 3UIHIIca (THITepOOJIbI)?
44,  Yrto Takoe IQUIMHAPHYECKHE ITOBEPXHOCTH M KakHe OBIBAIOT BHIBI I[IUIHHIPOB

BTOPOTO MOpSIAKa?

45, YTO Takoe IOBEPXHOCTH BpallleHHA? ABISIOTCSA IH IIOBEPXHOCTSAMH BPAaIleHHSI

SIUTHMITTHYECKHH HIH THITEpOOIHYeCKHI ITapadbonom?

-'"1 ‘:. -]_rn;'-"!'rnn Ry MR T AT T YT !'1."".-‘. Yy rrryrry
[OKYMEHT NOAMNWCAH Yto Ha3BIBACTCA, o0I1acThIO OITPEACIICHHA

SNEKTPOHHOW NOAMUCHIO
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48.  OOparHag yHKIHI.
49. Kakast () yHKI[HSI Ha3bIBAeTCS CIIOKHONH? [IpHBe HTe TIPHMEDHI.

50. Yro Takoe 4YHCIIOBasS IIOCIeNOBaTelIbHOCTh? CQHOPMYIHPYHTEe OIpeJlelleHHe

OrpaHHYEHHOH CBEPXY IOCIEeA0BATEIIPHOCTH (OrpaHHYeHHOH CHH3Y, O PaHHYEHHOMH).
51.  CdopMmynHpyHTE OnpeAelIeHHe IIpeiella YHCIOBOH ITOCIEA0BATEIbHOCTH.

52. Yro Takoe cXOmMMascsd YHCIOBasg IIOCIeJOBAaTEIbHOCTh (pacxomsiascs)?

(OCHOBHOE CBOHMCTBO CXOAIIHXCS ITOCIEeI0BATEIBHOCTEH.

53. Kakas rmociiegoBaTelIbHOCTh Ha3zbIBaeTCa OecKOHeUHO MalloH? CBs3p OeCKOHEeYHO

MaJIOH ITOCIIeJOBATEIbHOCTH CO CXOMAIIEH ITOCIIeN0BATEIIbHOCTHIO.

54. Kak cBS3aHBI ITOHSITHS ITpEeaciia (1)}"]—]]41[}]1[ C ITOHATHAMH €€ IIPSAC/IOB CIIPpdBa H

cresa?
55. ChopmynHpyiiTe OCHOBHBIE TEOPEMEI O ITpefienax (PYHKIIHIA.

56. ChopmynupyiiTe oIpeAeleHHe I SKBHBAJIEHTHBIX OECKOHEYHO MalbIX

(6eCKOHEYHO MalbIX OJHOTO IMOPSAKA MaJIOCTH).
57. [IpuBeHuTE PSJT SKBHBAJIEHTHOCTH O8CKOHEYHO MAJIBIX () YHKITHI.

58.  CdopmynHpyHTe OIpelelleHHe HENPepPeIBHOCTH (YHKIMH B TOYKE H Ha

MHOJKE CTBE.
59. Kakre TOUKH Ha3bIBAIOTCS TOUYKAMH pa3phIBa (PYHKIHH?
60. ChopMyTHpYIHTe OCHOBHBIE TEOPEMBI JJII HEITPEPHIBHBIX HA OTpe3Ke () YHKITHEH.
61. Yro Takoe mpom3BogHasA (PpyHKIHH? KakoB reoMeTpHYecKHH H MeXaHHYEeCKHit

CMBICII ITIPOH3BOIHOM ?
62.  Uro Takoe mmpaBasg (1eBas) IIPOH3BOIHAS?

63. JBnseTcd M CYINECTBOBAHHE  IIPOM3BOJHOH  HEOOXOJHMMBIM  YCIIOBHEM

muddepeHITHpYeMOCTH PYHKIMH? J[0CTaTOYHBEIM YCIIOBHEM?

64. ChopmynupyiiTe HeoOOXOAHMOE H JOCTaTOYHOE YCIOBHE AH(P(pepeHIIHPYeMOCTH

(p VHKIIHIH.
NOKYMEHT NOANMUCAH

SNEKTPOHHOM NMOANUCHIO
Ceptichukat:  12000002A633E3D113AD425FB50002000002A6 » yHKIMH
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66. B mo6oii 11 TouKe HelmpephIBHAA (PYHKIIHSI HMeeT KacaTelbHYI0?

67. MokeT mH QYHKIIHSI HMeTh KacaTeJIbHYIO B JaHHOI TOUKe, HO OBIThH B Heil He-
TH(ppepeHITHPYEMOH?

68. ChopMynmHpyHTe TeopeMbl O JH(QQepeHIHMPYEMOCTH CJIOXHOH H 0OOpaTHOH
(p VHKI[HH.

69. Yro Takoe norapu@mIdeckas IMpon3BOIHAS?

70.  Kakol reoMeTpHYecKHH CMBICT JH(pPepeHIHaNa () YHKIHH?

71. Kakon MexXaHH4YeCKHH CMBICII IIPOH3BOMHON 2-T0 IIOPSIKa?

72. Kakrie BHABI HEOIIPEAETIEHHOCTEH PACKPBIBAIOTCSI IT0 IIpaBiIy Jlormras?

73. OyHKINA gH]depeHIpyeMa Ha IPOMEKYTKe H MOHOTOHHA. UTO MOKHO CKa3aTh

O €€ ITPOU3BOJHON?

74.

(D}fHIG_[I[H Hd OTPE3KE HMECT ITOJIOKHTCIIbHYIO IIPOH3BOJHYIO. YTO MOKHO CKa3aTh

0 €€ MOHOTOHHOCTH?

73.

(D}fHIG_[I[H MOHOTOHHA Hd OTPE3KE. Mo:keT 1mH ee IMPOH3BOJHAA Hd 3TOM OTPC3KE

oOpaIrarbCsa B HYIb?

76. ChopmynupyiiTe HeOOXOIHMOE H JOCTaTOYHOE YCIIOBHE TOYEK SKCTPeMyMa.
77.  ABnsgercs nu modas TOUKa SKCTPEMYMa CTAIMOHAPHOH TOYKOMH?
78. MokeT IH (PYHKIHS B TOUKe SKCTpeMyMa ObITh HefH(]pdepeHITHPYeMOH?
79. MokeT JIH (PYHKIHSA B TOUKE 3KCTpeMyMa OBITh Pa3sphIBHOMN ?
80. Kakas KpHBas Ha3bIBaeTCS BRITYKIOH BBEPX (BHH3)?
81. ChopMyITHpYHTe YCIOBHE BBITYKIIOCTH KPHBOH BBEpX (BHH3).
82. ChopmynupyiiTe HeOOXOHMOE H JOCTaTOYHOE YCIIOBHE TOUYEK Ieperuoa.
83. MoxkeT nH (pYHKIHA B TOUKe ITepernda OBITh HeaH(pPepeHITHPYeMOH?
84. MokeT nH (PYHKIHA B TOUKe ITepernda OBITh pa3pbIBHOMH?
85. Kaxnmu OpIBAarOT acCHMIITOTHI? Kak MX HanTH?
OOKYMEHT NOAMNUCAH
ANEKTPOHHOWM NMOANUCHIO
CepTudpmkar: 12000002A633E3D113AD425FB50002000002A6 OTHI?
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87. MoxkeT 1IH TpadHK HMETh HECKOJIBKO acHMIITOT? beckoHeuHOe MHOKECTBO

ACHMIITOT?

88. YTo Takoe KOMITIEKCHOE YHCIO H KaKOBBI (POPMBI 3aITHCH 3TOT0 YHCIIa?

89. Kak IIOCTaBHTHL B COOTBETCTBHE KOMIUIEKCHOMY 4YHCIIY TOYKY KOMIIJIEKCHOH
TIOCKOCTH?

90. OIMHIIHTE aITOPHTM IIepexoJa OT alreOpaHdyecKoi (POpMBI KOMITJIEKCHOIO YHCIIa

K TPHTOHOMETPHYECKOH H ITOKa3aTeJIbHOH (POpMaML.

91. Kak CJIOKHTE H BBRIUECTh KOMIUIEKCHBIE UHCIIA H KAKOB I€OMETPHUYECKHH CMBICII
3THX OIleparfiil?

92. Kakx YMHOKHTB H pa3JlelIHTh KOMIUIEKCHBIE YHCIIa B Pa3IHYHBIX (pOpMax 3aImHicH?

93. Kak BO3BeCTH KOMIUIEKCHOE YHCIIO B CTeIleHb ?

94, CKOIBKO PaslIHYHBIX KOPHEH N-H CTEIEHH H3 KOMIUIEKCHOI'O YHCIa H KaKOB

XAdPAKTCp HX PACIIOJIIOKCHHA Ha KOMIUIEKCHOH IUIOCKOCTH?

95. YT0 TaKkoe KOpeHbh MHOI'OYJIEHA H €I'0 KPaTHOCTE?

96. ChopMyIHpYHTE OCHOBHYIO TEOPEMY aJITeOPBHI.

97. CKOIIBKO KOPHEeH Y MHOI'OYJIEHA h-H CTEIeHH 063 yuyeTa KpaTHOCTH?

08. Yro Takoe AeHCTBHTEIBLHBIN MHOTOWIEH H KaK PaslIOKHTb €0 Ha JTHHEHHBIE H

KBaJPaTHBIE MHOKHTEIIH?
99.  Uro Takoe neppooOpazHas?
100. MoskeT IH (QYHKIHSI HMeTh pa3iIHyHble ITepBooOpa3HbIe?
101. Moryr 1 pa3mHyHble (PYHKIIHH HMeTh OJIHY H TY ke IIepBO0Opa3Hyr0?

102. UYro Takoe HeoNIpeAelIeHHBIH HHTerpan? B yeM ornHuHe IIepBOOOpasHOH OT

HCOIIPEACIICHHOI'O HHTCI'PAJl a?

103. B KakoM CMBICIIE OIlepali HaXOXIEHHS ITPOH3BOJHOH M IIepBOOOpPa3HOM

SIBIISIFOTCSL B3aHMHO OOpaTHBIMH?

INAY TTasmarrrramrrrma AanAarramma rrasarrssaTra
OOKYMEHT MOONMMCAH JICHHOT'O HHTCT PaJIa.
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106. Yro Takoe paloHaIbHASI (PYHKIIHS H KaKOBBI MeTOJBI €€ HHTEIPHPOBAHIT?

107. Kakwue (b YHKITHH HHTETPHPYIOTCA C ITOMOII[BIO VHHUBEPCAILHOI
TPHUTOHOMETPHYECKOH ITOICTAHOBKH?

108. Kakme BHABI HppallHOHAIBHBIX (PYHKIHH MOKHO ITPOHHTEIPHPOBAThH, ITPHMEHHB
TPHUTOHOMETPHYECKHE 3aMEHBI IIEPEMEHHEBIX?

109. U3 kakoi (popmynsl AU} depeHIIHpoBaHHA clIeayeT (pOpMYyIa HHTETPHPOBAHHS 10
JacTsm?

110. Yrto Takoe HHTErpajgIbHas cymma? KakoB ee reOMeTpHYECKHI CMBICII?

111. Yrto Takoe oInpeaeneHHBIH HHTEIPall H KAKOB €0 I'eOMETPHYECKHIT CMBICII?
112. JIroGas mu HelmpephIRBHAS (PYHKIIHSI HHTETpHpYyeMa ?

113. JIroOas mu HHTerpHpyeMas (pYHKIHS HellpephIBHA?

114. KakoBO J0CTaTOYHOE YCIIOBHE HHTEIPHPYEMOCTH (DYHKI[HH Ha OTpe3Ke?
115. CdopmMmynHpyiiTe TeopeMy O cpefHeM. KakoB ee reoMeTpHYECKHH CMBICT?
116. Breegnure ¢popmyny HeroroHa-JIelOHHIIA.

117. UYro Takoe HeCOOCTBEHHBIH HHTerpan? KakoBel [Ba BHJA HeCOOCTBEHHBIX
HHTET'PaJIOB?

118. KakoBrl reoMeTpHYECKHE M MEXAaHHYECKHE TIPHIOKEHWUS OIIPEACIIEHHOIO
HHTerpamna?

AOKYMEHT NoanmncAH
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