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IPOBEPKU TUIIOTES.

5 YuebHo-MeTo NI ECKO€ U HHPOPMATMOHHOE 00eCTIeueHn e UCIIUTLINHEL
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Beenenue

[IpakTnueckne 3aHATHA CO3JAIOT ONTUMAJBHBIE JUAAKTUYECKHE YCIOBHUA UL
NEATENBHOCTHOTO OCBOEHUSA CTYIEHTAMU COAEPKAHUA U METONOIOTHH M3Y4aeMOU THCHUATIINHBI
«Maremaruka». IlpakTuueckue 3aHATHA 3aHUMAIOT MPEUMYIIECTBEHHOE MECTO NPH HW3YUEHUH
obmienpoeCCHOHATBHBIX ¥ OpoecCHoHanbHBIX aucHuIUMH. [IpakTuueckue 3amaTus
IPOBOJATCSA C LEIBIO0 BRIPAOOTKY MPAKTHUECKUX YMEHHUM U IMIPUOOPETEHUA HABBIKOB B PEUICHUU
3amad, OTpabOTKH yIPaKHEHUM, BBIMOJIHEHUN YEPTEKEH, IPONU3BOICTBE PACUETOB U T.II.

[lenpro mpakTHUECKMX 3aHATHA SABIAECTCA (POPMUPOBAHUE NPAKTHUECKMX YMEHHM —
npo(pecCHOHANEHBIX (BBIMOJNHATE ONPENENCHHBIE OEUCTBUS, ONEpaluy, HEOOXOIUMBIE B
DOCIEAYIOMIEM B NOPO(ECCHOHATBPHON AEATEARHOCTH) WIM Y4€OHBIX, HEOOXOZUMBIX B
OOCIEOYIOMIEM Y4eOHOM NEATENBRHOCTH IO 00menpo(ecCHOHATEHEIM M OpO(PECCHOHAIBEHEIM
TUCIIATLIINHAM.

bubmiorpapuuecknii CoMCOK COOEPKUT CBEAECHUA O CHOPABOYHOM JMTEpPATYpE U

OOTOJTHUTENEHBIX U3JAHUAX, HEOOXO0JUMBIX 17 YTIIyOJIEHHOTO U3YUEHUA OTIEIBHBIX BOOPOCOB.
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1. Ileaw u 3a0auu uzyuenus OUCUUNTIUHDI

[lens OoCBOEHMSA IUCIUIIIMHBI SBIAETCA O3HAKOMIIEHHE CTYAEHTOB C BaKHEHIIUMHU
METOJAMH M MOIEISIMH KJIACCHYECKOU MATEMATHUKH, METOJAMH JTHUHEWHOM anreOpel, METOZAMHU
nu(ppepeHnaTbHOr0 HMCYUCICHUA (QYHKIMM OJHOM MOEPEMEHHOM, BEPOSTHOCTHBIMH U
CTATUCTUYECKUMH MOJEIAMI U UX HPWIOKECHUIM.

3amauu OCBOEHUA OTUCHUILINHEI ABJISIOTCA:

— CO3[IaHNE Y CTYAEHTOB OCHOB TEOPETUYECKON MOATOTOBKU B 00/1aCTH MATEMATUUECKHX
METOZI0B B MOJIEJICH;

— OBIQJEHUE MATEMATHUECKUM AMMIapaToM, HEOOXOIUMBIM IJIS PEIIEHUS TEOPETHIECKHUX
1 OPAKTUYECKUX 34044,

— pa3BuTHE WMWHTEWIEKTa W (POPMHPOBAHUE Y CTYAEHTOB JIOTHUECKOTO U
AITOPUTMUUECKOTO MBIILICHUS;

— BBIPa00OTKA HABBIKOB CAMOCTOATENLHOTO U3YUEHUA YIEOHON U HAYTHOM JIMTEPATYPHI I10
MATEMAaTHUYECKUM METO1aM U MOJEIISAM, U UX HPUJIOKEHUAM;

— MOBEIMIEHNUE 00MIEN KYyIbTYPHI CTYIEHTOB.

2. Oobopyooeanue u mamepuanvl

ArmmmapaTHBIE CPEICTBA: IEPEHOCHOM HOYTOYK, TPOEKTOP, T0CKA MATHUTHO-MapKEePHAS.

YuebHas ayoquTopus A8 NMPOBEAEHUS YU4EOHBIX 3aHATHH, OCHANMIEHA 000pynOBAHUEM H

TEXHHYCCKMMH CPEOCTBAMH O 6}"—IEHHH .

3. Haumenoesanue npaxmuueckux paoom

N3 aux
Ne Temsr HanmenoBanue TeéM AUCIIUILUIAHEL, UX KPATKOE Obrem
MPAKTHYIECKas
TTACITATUTHHEI COOmepKaHmne qacOB
[IOATOTOBKA, Y4COB
I cemectp
IIpakTHueckast padora Ne 1. Marpuniet u
OTNPEAETUTEN.
| Onepanuuy Ham MarpunaMu. OnpenenuTeni. 3
Breraucnenue onpenenureneut 2-ro,3-ro v n-ro
HOPAIKOB.

IIpakTHueckast padbora Ne 2. Meronas! permienns
CUCTEM JIMTHEWHBIX YPABHEHUI.

2 g o 3
Pemenne cUCTEM TUHENHBIX YPABHEHUI METOI0M
[OKYMEHT NOAMNYCAH
ANEKTPO waampuiiel, Kpamepa u ['aycca.
CopmpuKar. ECGGGW“SE?WW ecras padoTra Neld. Oyukrmm n
Bnapeneu: %Ieﬁaymsa TaTesHa AnekcaH Ha
MPEEIHL. memﬂ;m MPUOINKEHHOTO BEIYUCICHUS 3

NedtTENTENEA. C 19002022 1o 19082023

3HAYCHUN (PYHKIINU.




OCHOBHEBIE METOIBI BEIUUCIIEHUS IPENEIIOB
(pyakuit. [Ipumenenne 5KBUBaIEHTHBIX
OECKOHEUHO MAJIBIX K BEIYMCIEHHUIO MTPENEIIOB

() YHKII .

IIpakTHueckast padbora Ned. [Ipoussonnas u
nudpepenuman GyHKINMHA 0 THOU TEPEMEHHOM.
HudpepenpoBanne (PyHKIIUN pa3TMUHBIX
BH/IOB.

IIpakTHueckasi padbora NeS. Merone
UCCIETOBAHNSA U MOCTPOEHUS IPAPUKOB (PYHKIHH.
JkcrpemyM (pyHKnuu. Touku neperunOa.
Acumnrotel. [Ipumenenne nudpdpepeHunansHoro
HMCUYMCIECHUA K UCCIECI0BAHUIO (DYHKIIUM U

MO CTPOECHHUIO MX TPaA(PHKOB.

IIpakTHueckast padbora Ne6. Beposrnoctarie
MOJEJIA OPOLIECCOB YIPABIEHHS.

6 DJIEMEHTHI KOMOUHATOpuku. Beraucnenue
BEPOATHOCTH CIIYIAMHOTO COOBITHA. BEpPOATHOCTE
B CXEME MOBTOPHBIX UCITBITAHU.

IIpakTHyeckan padora Ne7. Koppenanonso-
PETPECCUOHHBIN METO UCCIENOBAHUS CITyJANMHBIX
BEJTNYHH.

YucnoBeie XapakTePUCTUKN AUCKPETHBIX U

7 HEMPEPBIBHEIX CIYYANHBIX BEJIMYHH:
MAaTEMaTHYIECKOE OKHUIAHNE, TUCHEPCUS, CPETHEE
KBAgpaTHIECKOE OTKJIOHEeHne. Mcnoip3oBanne
UUCIOBEIX XaAPAKTEPUCTHK B KOPPEIAIIHOHHO-
pPErpecCuOHHOM METOIE.

IIpakTHueckast padbora Ne§. OcHOBEI
BEIOOPOYHOTO METOAA U AIMEMEHTEI
CTATUCTUYECKOM TEOPUH OLIC€HUBAHMS.
Br100pouHas COBOKYITHOCTE, BEIOOpOUHAS

8 ¢ yukmg pacopenenenus. ' mcrorpamma, moaMroH
gacTOT. BEIUMCIEHNE TOYEUHEIX OLIEHOK
mapaMeTpoB pacupeneneHus. Beraucnenue
WHTEPBAJIBHBIX OLIEHOK ITAPAMETPOB
pacopeneneHus.

IIpakTHueckas padora Ne9. Crarucrnueckas
runore3a. MeTroasl CTaTUCTUIECKON ITPOBEPKU
TUIOTES.

CrarucTHuecKne UCCIeI0BAHUS 3aBUCHMOCTEN.
Meroap! CTaTUCTUYECKOUN MPOBEPKU THITOTES.
['umoTresa 0 paBeHCTBE reéHEpPATbHBIX CPETHUX.

HUtoro 3a 1 cemecrp:

27

HUroro:

27

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023




4. Cooeprcanuie npakmudeckux paoom

IIpakmuueckan pavoma Nel. Mampuywt u onpeodenrumeni.

Ilens: IlpnoOpecTy HABBIK BEIMOJHEHWA OIEpANWHA HAX MATPULAMH W BEIYHUCIEHHA
ONPEIEIUTEIEH.

Ocnoevl meopuu:

[Ipamoyronenaa Tabmina, coaep:xamas m — CTPOK U 1 CTONOIOB HA3EIBACTCA Mampuyeu 1

0003Hauaercsa
( A
HII HI:’. ﬂln HII ﬂl:’. Hln
yy Uy 0 Ay, yy  Uyy 0 Ay,
A= WIH A =
Hml Hml T Hnm l'\ﬂﬂil m2 T Hnm J
WA KOPOTKO Marpuily o0osnauarotrd = || ;i |, i =1.,2,...,m;j=1,2,..., n.

Crnoacernue ma mpuy

[lycte pmaner nBe marpuinpld uB OZMHAKOBOU pasMepHOCTH. WX CymMMOU HA3BIBAETCA

marpunaC = 4 + B Tou xe€ pa3MEPHOCTH, FNIEMEHTEI KOTOPOU PABHEI CYMMAaM COOTBETCTBYIOIINX
HIEMEHTOB MaTpull A U B, T.e. ecmu 4 =

aii|, B = ||bijl|, To A + B = C = ||cij||.
A 1 -2 5 . 21 -3
IT r A= , = ,
puMep 41 3 \l 5 4 TOTa

1+2 —-2+1 5-3 3 -1 2
A+B=C= = :
4+1 1-2 344 5 -1 7
OTmeTnM, 4TO CKI4ABIBATE MOMKHO TOJBKO MATPHULEL ¢ OJAMHAKOBBIM YHUCIOM CTPOK U €
O IMHAKOBEIM YHCJIOM CTOJIOIIOB.

PaznocteioB - A marpun B u 4 (0OIMHAKOBEIX CTPOEHWUM) HA3BIBAETCA Takas marpuna X,
qTO

A+ X=8B.
2 1 4 3 5 7

Hampumep, A = B =

) .TDF,I[E],
-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]

Vumnoowenue m ampidiy

a) YMHOMKEHME MATPULBE HA YUCI0. YTOOBI YMHOXKHTE MATPUIY HA YUCIO 0, HAIO
YMHOKHWUTE HA 3TO YU CIO KA IBIM JIEMEHT MATPHUILEI:

|l aj|| = oaj |

2 -1 2 -1 6 -3
[Tpumep. A = , a=30A=3 = ,
3 5 3 5 9 15

0) YMHO)KEHME IBYX MATPHII.

VMHOQOKOEEEE 1 B na marpunly A BO3MOJKHO TOJIBKO B TOM CIIy4ae, KOrJd YHUCIIO
SNEKTPOHHOW MORA IMCLIO

CeprupSTOTOTIOR B, MATPHIS, & PARHO (HCTTY CTPOK B MATpHIIE A.
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OnemeHT MatpuuslC = B - 4, pacmonoKEeHHBIN B [-0M CTPOKE U j —OM crodie (T.e. Cj)

paBeH CyYMME HOPOM3BEICHUM HIEMEHTOB [ — OM CTPOKM MATPUIEI B HA COOTBETCTBYIOMINE
3JIEMEHTEI j— 0 CTOJIONA MaTpPULBL 4.

in-nj

M
Ci =a“bu +a{.2b2j +...+a. b .= Zamb@
k=l

Cnenyer OTMETUTH, UTO YMHOKEHUE MATPUI] HE 001a1a€T CBOMCTBOM KOMMYTATUBHOCTH,

T.e. AB # BA.
| ) . 2 ]
11 1.A = 51 = .
PENEP 1 3 3 5
Hneem
B 1 2Y-2 1) (1-(2+2:3 11+2:5) (4 11
=1 303 5] =1.(=2+3-3 1-(=)+3-5) (-11 14
oA -2 1y 1 2y (-2:1-1-1 2:(-2)+1:3) (-3 -1
13 5)-1 3) \3.1+5.-1) 3.2+5.3 ) |-2 21

Brisoao: AB £ BA

Buiuucienue onpedenumernei

Eciu B marpuiie 4Mciao CTPOK paBHAETCSA YUCIy CTOJOLOB, T.e. m = n, TO MaTpHUIA
HAa3bIBAETCA KEAOPAMHOU:

4 A

a, d, - 4a,

A a, d,, -+ d,,
"\ﬂul ﬂuj S ﬂ”” A

Onpenenurens, COCTABICHHBI U3 SJIEMEHTOB KBAJAPATHOW MATPHUIIEI (0€3 MEpPEeCTaHOBOK)
HA3BIBAETCA OMPEIEINTEIEM MATPUIIBI A.

a, d4a, -+ d4a,
a, d e d
71 72 X
A(A) =
ﬂul ﬂul Tt nn
Yucno ai a» - a1 a2 HA3BIBAETCA OMPEAECIUTENEM BTOPOTO MOpAIKa U 0003HAuUaercs
HII HIZ
CHMBOJIOM A = =, Uyy — Ao,
ayy Ay

OmnpenenureneM TPETHETO MOPAAKA HA3BIBAETCS YUCIIO:
ay dy; dy

A=lay,, Ay, Gy =)0y 0y + Ay U300 5 + A5 0y305, — Ay 05503 — Ay 305 — Ay Gy s

-

sy dyy Ay

CxeMaTM4ecKd BEBEIYHUCICHUE OMPEOCIIUTCIIA TPCTBCTO MOPAOKA  BBITJIAOWUT CIICOVIOIIIHM

06pazom (HPARIIY PACS T, HuKkos wm mpasuo Cappyca):
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a,, da, da;
y Uy Ay =
Qi ds; diy

Omnpenenurens TPETHETO MOPAAKA TAKKE PABEH CYyMME IPOU3BEACHUM SJIEMEHTOB
HEKOTOPOU CTPOKH (CTOn011a) HA anredOpanyecKue TOMOTHEHUS STUX YJIEMEHTOB, T.€.

A=a, A +apA), +a;A;s; A=a, A, +a,A) +a;A;,

A=a, Ay, +ayAy), +ayAy:  A=a,A, +ayA, +auA,

A=ay Ay +ayuAy, tagys Ay A=aA L+ ay Ay +agsAg

Hanpumep, paznoxkenne onpenenuTens Mo JIeMEeHTaM IMEPBONA CTPOKH:

Uy Uy

l
+ﬂ|3 _(_1)|+3 21 22 _
Qs

+-|‘:1|2 _(_1)|+3 21 2

sy, sy Ay Ay,

ﬂ: tII” _(_1)I+I

ﬂ-?’-_.

-

=0y, (A0 —03,0,3) =0y (A,,A33 —Ay,0,5,) + a3 (Ay 05, —ay0) =

=00y, A 1,03,053 0130505 — A A3H0 5 — 00,05, —A 305,04,

PazmoxenmeMm mo sneMeHTaMm CTPOKH WM CTOJIOIA MOMKHO BEIYMCIHUTE OIPEIETUTENh
moboro mopsaka. B kauecTBe mpumepa pPacCMOTPUM OMPENETUTENs YETBEPTOTO MOPAIKA H
PA3JI0KUM €T0 IO 3IEMEHTAM IMEPBOH CTPOKH.

IIpumep 2.
1 -1 2 3
1 -1 4 1 -1 4
bl 4—1(1)'“3 1 3+(=D-(=D"2)2 1 3+
2 3 1 3
0 5 3 0 5
3 1 0 5
1 1 4 1 1 -1
+2.=D"2 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+34+9-0-1) =

=13-6+2-(-17)-3-9=13-6-34-27=-54

JlaHHEBIM OmpenenuTens MOYKHO BBIYUCIUTH MHBIM CIIOCOOOM, MPUMEHWB SIEMEHTAPHEIE
mpeo0pa3oBaHmsa K CTPOKAM ONPEIEIUTEII. A UMEHHO, YMHOKHAM 3JI€MEHTHEI NEPBOUM CTPOKH HA
(-1) 1 cno)uUM ¢ dneMEeHTaMH BTOPOU CTPOKH, 3aTEM YMHOKUM SJIEMEHTHI TEPBOU CTPOKHU HA ( -
2) U CHOXKHUM C COOTBETCTBYIOIIMMM OJJIEMEHTAMH TPETHEH CTPOKU M, HAKOHEL, YMHOKHM
3IEMEHTEI MIEPBOU CTPOKU HA (-3) U CIOKHUM C COOTBETCTBYIONIUMH C 3JIEMEHTAMHM YETBEPTOU
CTpOKHU. TOTaa mMoJIyduM OMPEAEINTEND 4-T0 MOPAOKA, B TIEPBOM CTOJIOIE KOTOPOTO CTOAT HYIH,
KPOME IEPBOU CTPOKH, T.€. IOJIYIAEM OIPEACIUTENL BUAA!

1 -1 2 3

2 -3 1
0o 2 -3 1

=a,A, =15 =3 -3=24-30+36+12-36-60=-54.
a ME&T Uﬂmaﬂﬂﬂ_ 3 4 6 4
SNERTPOHHOW NOONWUCEID — —
Ceptvdmkatr: 2C000004 ABB&QEEEHE@BAEDG%ﬁﬂﬂGGﬂdEE
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1. Kakue maTpuip! MOKHO CKJIAOBIBATE U IO KAKOMY IMPABUATY?

2. Kakumu cBoucTBamu o0mamaer omepanus ciaokeHua marpun? ECTe i oTimums ot
CBOMCTB CJIOKEHUA YU CEIT?

3. Kak yMHOKHWTE MATpHIly HA YUCIO?

4. Kaknmu cBOMCTBaMu 00JIANAIOT OmEpanusa YMHOMKEHUA MaTpulbel HA gucno? Ects mm

OTIUYUS OT CBOMCTB YMHOKEHUS YUCETN?

5. UTO HA3BIBAETCA OMPEOCIUTENEM KBAAPATHON MATPULLBI?

6. Jlaure onpemeneHne MHHOpA W AMe0paMuecKoro JOMOJHEHWA  OJIEMEHTA

OMPEOCIIHTCIIA.

7. Kak BBEIYHUCIUTE ONPENEIUTEND, PA3IAras €ro 1o Mporu3BOJIbHOH CTPOKE WX CTOJIONY?

ChopmymupyiiT€ COOTBETCTBYIOMIYVIO TEOPEMY W HAOUMMUTE (POPMYIBI  Pa3I0KECHUS
ompenenuTens no 1-ou cTpoke (k—my cronoiry).
8. Hawrtu npounsBenenne marpui] A u 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|
L(} 1 2 y k(} 1 2 )
(-3 2 -1) (4 5 1)
3.A=|5 6 1 |.B=|-3 2 1
. , -1 3
2. Haiitu A -, ecau A=[ J
2 —4
3. Beramcmutes onpenenurens
1 3 7 2 4 5 1 ] ] 1 1 1
. A=8 26 56 2-A=[3 1 -1 3.|x Yy 2 4.1 l1+a |
3 -4 6 2 0 0 xtyr 7 1 1 1+b
1 -1 2 3 =2
4 0 2 0 -1 5 3 =2 | 1 -1 2 |
5 ,ﬁzl 3 -1 2 6.5:_4 2 2 712 1 3 —-2 1
0O 1 0 35 -5 1 1 5 3 ) 1 -2 3
2 4 3 1 0o 4 2 -]
-2 1 3 4 5
AOKYMEHT NMOAMWUCAH
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IHpaxkmuueckasa pavoma Ne2. Memoowl pewienus cucmem JTUHEHHBIX YDAGHEHUI.

Ilens: PaccmoTpeTs pa3nuuHbBIE METOIBI PEMIEHHUS W 3AKPENWUTh HABBIKA PELIECHUA

CJIAY.

Ocrnoevt meopuu:

CucreMammMHENHBIX YPABHEHNUI CNIEPEMEHHBIMUA UMEET BU:

a, X, + dapX, + - +a,x,= b
Ay X, + apnX, + -+ +a,x,= b,
3 .
.,hﬂmlxl T Hml‘xl T ot T Hnm‘xn = bm

roe 1=12,..m;j= 12 ..n), bk (k = 1.2, ....m ) - 3amaHHbBIe OEHCTBUTEILHLIC
qUCIIA.

Yucna a; (1=1,2,...m; )= 1,2, ...,n) HA3EIBAIOTCA KO3((PUIINEHTAMI CUCTEMEL, 4 9UCIa

b;( (k = 1,2, ...,m) - cBOOODHBIMM 4YIEHAMM CHUCTEMBI JIMHEWHBIX AJT€OpPandecKuX YpPaBHEHUM

(CITAY).
Marpuiier
[ \ \
ﬂll 'ﬂlj ﬂln Ir/'ﬂll HI:’. Hln bl
y Uy =t Ay, — Ay, Ay - d,, b,
A = H A = , KOTOPBIE COCTABJICHEI U3
II'\'ﬂml ﬂmj T ﬂm”j Il\"‘:-".J'nl Hm:’. Tt ﬂnm '{:’J'nfJil

KOS((PUIMEHTOB MPU MEPEMEHHBIX U CBOOOTHBIX WIEHOB CHCTEMBI, HA3BIBAIOT COOTBETCTBEHHO
MATPULEN CUCTEMEL U PACHIUPEHHON MATPULIEN CUCTEMEL.

PaccmoTpum cucteMy TPEX TUHEMHBIX YPABHEHHUM C TPEMS HEU3BECTHEIMU A s Ay, A3:

-

a, X, +a,x, +a.x;, = b,

e

Uy X, + Ay Xy + Ayy Xy = b,,

Ay X, + Ay X, Ay X, = .3’)3 ,

roe 4; - xko>(P(pUUMEHTH NP HEW3BECTHHIX; b; - CBOOOIHBIE UIEHBI (MIPABBIE YACTH)

CUCTEMEI ypaBHeHUH. Ompenenurent TpeTsero nopaaka /A, coCTaBaeHHBIN U3 KOY(P(PUIMEHTOB
ITPU HEU3BECTHBIX, HA3BIBAETCA ONPEOCIUMENeM CUCTEMDb.
Pemnm cucreMy MTUHEHHBIX YPABHEHUH METOI0M O0OpaTHOW MATPHUIIBL:

2x, +x, —=3x, ==5,

A

X —2x +2x, =17,

X, + X, +3x3 = 4.

LS

BBE-‘,I[E‘M CJ’[E,I[}’T—D]]J,HE 0003HAYECHNA:

2 1 -3 x ) (-5
AOKYMEHT NoaringcAH

AIERTPOHHOM NOAMYVICBIOY —| x |, B=| 17

Ceptvdomkatr: 2C0000043ESABBBO952205EABAS00060000043E

Bnageneuy; llleGayxoe TLTI:HH!: Anercgla poOBHa X 3 ) \ 4 )

BLI‘IHCJTHM DHPE,I[EJH{TEJTE: CHCTCMBEIL.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2 1 3
A=l -2 2|(=-1242-3-6-4-3=-26.
1 1 3

Tax kaxk ompememuTens Marpuiel CUCTEMEl OTIMYEH OT HYJIA, TO Marpunad HMeEeT

-1
00parHyto, & PEmEHUE CUCTEMBI UMEET BUI: X=AB.

Jlns HaxoxmeHus oOpaTHOW MATPUIBI A~ BBEIUHCIMM areOpandecKue I0TIOTHEHUS
AJIEMEHTOB MAaTPHUIIBLA

-2 2 1 -3 1 -3
A, = -8 A, =- =6, A, = = 4,
1 3 o3 2 2
1 2 2 -3 2 -3
A, =— ——1, A,-= =9, A, = =7,
3 23 2 2
PR L/ 2 0 2 1
ol | N U I | L

Marpuia A , 00parHas kA4, 3anumercs CIeqyronmmM 00pazom

(-8 -6 —4)
1
Al=——| -1 9 -7|.
26
3 -1 -5,
Marpuunoe penieHmne CuCTEMBI UMEET BU:
(x (8 -6 —4)(-5) (—78) ( 3"
X =|x, :—% -1 9 7|17 :—% 130 |=| -5 |,
X5 ) (3 -1 S04 \2) 2

OTCHOJIa CIENYET, uTO A =3, Xy, = -3, Xy = 2.

[Tpu ycmoBum, uro A # (0, TO €eAMHCTBEHHOE PEIICHUE CHCTEMBI BEIPAKACTCI hopmyiamu
Kpamepa:

Pemurs mo opmynam Kpamepa creqyroniyro CHCTEMY JTMHENHBIX YPABHEHUN
[ x, —2x,+x,=—4

e,

3x,+2x, +5x,=2.
4x, —Tx, =5x;=-5

1 -2 1
Brauase Haifnem onpenemurens cucremer A=3 2 5| =-10-40-21 -8 -30+ +35 =
4 -7 -5

- 74. A#0. CnemoBaressHO, paccMarpuBaemMas CHCTEMAa HWMEET EeOUHCTBEHHOE pEelICHUE.

Brraucoum onpenermremt A AL LA, .

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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-4 2 1 1 -4 1
A, =12 2 5/=40+50-14+10-20-140=-74, A, =3 2 5

=- 10 - 80 -
-5 =7 ) 4 -5 -5
1 -2 -4
15-8-60+25=-148A,=3 2 2| =-10-16+ 84 +32-30+ +14=74. Taxum oGpazom,
4 -7 =5
penieHne TaHHOU CHUCTEMEL UMEET BU:
A, —74 A, —148 A, 74
x,=—=—=1 x,= =—=2, Xx,= = =—1.
A =74 A —74 A 74

Paccmorpum pemenne CJIAY wmeromom laycca. Meron T'aycca 3axmouaercsas
MOCIENOBATENLHOM HWCK/IIOYEHUM HEW3BECTHHIX. /[lnd ymoOCTBa BRIMUILIEM PpPACIIMPEHHYIO

MATPULLYH [IPUBENEM €€ K JUATOHAIEHOMY BHIy C [IOMOIIBIO 3JIEMEHTAPHEIX ITPE00pa30BaHUMN.

(2 1 =3|-5) (1 1 3|4°
L =2 2117 || 1 2 2|17 |—=5—
11 3[4, S22 1 35
(11 3[4 1 1 3| 4) 1 1 3| 4)
S|V B a0 a1 913 |0 1 913
o -1 -9-13) | 0 -3 1|13 | 0 0 2652

BeimonmHuM 00paTHEIL X0, 3amimieM CHUCTEMY,UCXO0Ad U3 KOA(P(UIIMEHTOB MOCIEeaHEen
MATPUIIEL, ¥ TTOCIEI0BATENRHO HAMAEM HEW3BECTHEIE.

X, +x, +3x, =4, # X, =2,
1 —x, —9x, =13, ¢ x, =13-9x, = -5,
26x, =52, x, =4—x, —3x, =3.

Konmponwvnwie 6onpocwt u 3adaniin:

Hcnonezya  (opmymer Kpamepa m meron oOpaTHOM MATPUIBI HAWUTH PEMICHUA

caenyrommx CJIAY:
(3x, +2x, +x, =5 [ x,—2x,+3x,=6 [ 2x,—x,—x, =4
1. 92x, +3x, +x, =1 ;2. <42x, +3x, —4x, =20; 3, <3x, +4x, —2x, =11,
2x, +x, +3x, =11 13x, —2x, =5x, =0 3x, —2x, +4x, =11

Pemmmts cnenyromue cucreMsl metonom [Maycea.
(2x, +4x, +4x, +6x, =18
dx, +2x, +5x, +7x, =24

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

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

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpaxkmuueckan paooma Ne3. @ynkuuu u npedesivi. Memoowvt npudauIiceHH 020

BbIYUCTICHUA 3HAYCHUU PYHKUUIL.

Ienws: CHopMupOBaTE HABEIKM BEIYWCIEHUSA NMPENEIOB (DYHKINMH, 4 TAKKE BBEIYUCIECHHA

MPUOIINKEHHBIX 3HAYEHUH (DYHKIIWH.

Ocnoevl meopuu:

IIycTe PYHKIMS y= f(x) 3aJlaHa B HEKOTOPOM OKPECTHOCTH TOYKH d, 3a

UCKJIFOUeHHUEM, MOKET OBITh, CaMOW TOYKHUA.
Yucno A Ha3pIBaeTcsl npedeiom @QYHKYUU f(x) B TOUKe X =0, €CIu I

T000r0 IOJOKUTENBHOIO 4YHcIa £>0 HAMJIETCS TaKO€ MOJIOKUTEIbHOE YHCIIO
S(&) >0, 4YTO IS BCEX X, VIOBIETBOPSIIINX HEPABEHCTBY 0<:|.x—a| <0,
BEIIOJTHSETCS HEPABEHCTBO |f(x)— 4 <= - B OTOM CIIy4ae 3alUCELIBAIOT lm f (x) =

X=»d

JlaTuM TEOMETPHUYESCKYH WILIIOCTPAIlHIO TOHATHS IIpejceia (YHKIUH B
TOUKE

(puc. 1.)

PucyHok 1.
JIJIst BceX TOUEKX, OTCTOSIIMX OT TOYKH a HE Jaiblle, YeM Ha O , TOUKH M

rpadpuka (YHKIUMA f(x) JICKAT BHYTPHU IIOJIOCHEI IMUPUHOU 2¢, OrpaHUYEHHON
OPSAMBIMU y=b—g, y=b+&.
PaccMOTpUM HEKOTOPEBIE CcBoUCMBA NPeoelos (YHKULL.

IlycTh lm f(x)=A,lIm g(x)= B | C- nocrostrmas Bemmumma ;Torma

x—>a a
L. [ImC¢=C>
2. Zim( C-fx)=C- hmf (x)=C-A,
3. lim(c'f(ff)):C'limf(,r):c.ﬁ!
oo ?‘f‘fﬁﬁmﬁ%%@@)) 1;!31 £(x)+1lim g(x) =A+B,
anagenel;  ocS EHEI o)) — i £05)-lim )=

S e = A0 A8 37T 5 - 3 M T3
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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f(x) . im f(x) A

lim —= =— _ eCJH lim 2(x) #0.
X —»d g(x) llln g(}{) B X —>il &

X—rd

/[sa 3ameuamenvHblX npeoena
IlepBBIN 3aMeUaTEIbLHBIN IPENETT UMEET BU/I:

. sSInx |
x—0 x .

BTopou 3aMeuaTenbHBIA IPENET UMEET BUJI:

1\
lim [1+—J _e.
X —00 X

1
xlijjn(l + ,r)*r = e.

PaccMoTpuM mpUMeEpPEI Ha BEIMHCICHHUE MIPEJICIOB (DYHKIIHH.

6.

f 2x + 5x

S
x50 _4x? 47

IIpumep 1.Berunciaute npeaen

Pemmenue
I[Ipy 1momcTaHOBKE MPENEIBHOrO 3HAUYCHMS apryMeHTa IIOJIy4aeMm

Qo
HCOIIPCACJIICHHOCTE BHa —.
a0

B I[IPUMCpax HGHGGHGTQ THIIA YHUCIHUTCIIb U 3HaAaMCHATCJIb JICIIAT ITOYJICHHO

Ha }{“,. raen -CTCIICHL MHOI'OHJICHA4 B 3HHM6HHT€J’IE‘.PHBHEJ’IHM QUCIHUTCIIb U

2
3HaMEHaTeJb Ha Ha X . B PE3VYJILETATC ITOJITYYH M.

12+E
]jmlz‘x“;rir:l_im .x? :12+U:—3,
.1—>m_4x _{_T .1—>m_4+ : _4+U
2
Tak kak, mpu X —®© (byHKI_IHH 2 51 iz CTPEMSATCA K HYJIIO.
X X
Cox —4x* -3x+18

IMpumep 2.Berunciautes npegen lm .
PHMEP PEAST 55 X =5x>+3x+9

HpH ITOIJCTAHOBKC IIpEACIBHOTO 3HAYUYCHHA ApryMcHTa ImoJiyuacm

HCOIIPCACIICHHOCTD BH,[[HE, YyTOOEI ee pPaCKpbITE Ppas3jiodKUMM YHUCIHUTCIbL H

0
3JHAMCHATCJIb Ha MHOXKHUTCIIH.

x'—4x* —3x+18= (x—SXxE —.1:—6:
x’ —5x° +3I+9:(I—3XJC2 —2.1:—3:
X' —4x’ -3x+18  (x-3)'(x+2)

yhoogetgomyeng - (x—3)"(x+1)

Ceptucomkatr: 2C0 043E9ABBBO952205E/BAS00060000043E 2
Branenew: Ll PATUM HUCHHUTENb U 3HAMEHATEIb HA MHOXHTEIIb (I—S) , B pe3ynbTaTe

ITOJTYHHUM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023

(x =3 x—3)x+2)=(x-3)*(x+2)
(x =3 x=3)(x+1)=(x—3)*(x+1)
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3 42
]]_m.l'a:.3 4.:{:1 3x+18 hm.x+2 5.
=3 x7 —5x"+3x+9 3 x+1 4

HMpumep 3.Breraucauts npeen fim Y 15 —Vx+1

- ~
x—3 3 2 _9

HpH ITOACTAHOBKC IIPCACIBHOI'O 3HA4YCHHA aprymMcHTa IIOJIydacM

0
HCOIIPCACICHHOCTD EI/I,E[B.E, YTOOLI €€ PaCKpBITE YMHOXHM YHCIHUTCIIE H

3HAMCHATCJIb Ha BBEIPAXKCHHC, COIIPSAKCHHOC YUCIIHUTCIIHO,a BEIPAXKCHHUC, CTOAIICC B
3HAMCHATCJIC pa3JIOKUM Ha MHOYKUTCIIH.

a3 -2fal, (Var3-2Vx e 1 fWa 13 +2dx+1)
lim =lim =
x—3 VYx: =9 3 J(.x 3Xx+3)(\/x+13 +24/x +1 )
— m —3x+9 —3(.,1::‘—3) _
3 Yx=3x+3Wx+13+2Vx+1) “*E(x—3)%(x+3)%(mnt2M)
i ~3(x—3) o
T (x+3) (q.r‘erl 3+ 24x )
- sin 3x
IIpumep 4.BeravciauTe npenen o0 Ay

. 0
Nmeem HCOIIPCACIICHHOCTL BH]Ia E, paCKpocM €€ C ITOMOIIBH IICPBOTO

3aMCHaTCIIBHOTO ITpCC]IA.

ﬁmsm3x:]im35m3x=3hmam3x 3
=0 4dx x—=0 4-3x 4x50 3x 4

2xsin x

IMpumep 5. Beraucauts opeger Im .
P P Hpea =0 ] —Ccos x

Bocnonb3yeMcs TPUTOHOMETPHUISCKUMHU (POPMYJIaMHU:
» X . . X X

2sin =1—-cosx; sm x =2smn E COS E » B pe3yJIbTaTe NOJYy4YUM
. X X X
. 2x-281Nn —COS — 2X-COS —
. 2xsinx 0 . 2 2 - 2
Iim 1 =| — |=1Im =]lim =
x—() —COS X x—a0 . 2 X x—a0 . X
2sin” — Sin —
2
) X
2limcos — 5
L x—»l) 2 " ]- L 4
. X 1
1 S1n E E -1
—--Im
2 x—a() X
[IOKYMEHT MNOANWUCAH .
ANEKTPOHHOM NOoanvckLIo 2
CepTudmkar: 2C0000043E9ABSBI52205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpumep 6.BBEIYUCIUTE pENET

hm[S.rl)'I
x—o\ 3x +4

HDﬂCTHHGBKH IpeaAcJIbHOTO 3HAYCHHSA IIPUBOJUT K HEDHPEHEH%HHDCTH BH1d

1'33
JI71s1 €€ pacKpBITUS BOCHOJIB3YEMCS BTOPBIM 3aMEUaTeIEHEIM MPEICIOM.
_I_ A 2x - l
3x—-1)"" -1 1) nl T3
: - : : — X X
lm = Im 3x - m =
x=aol Iy 4+ 4 X =0 | 4 =l x4+ 4 - 4
t oo im| 1+ —
\ 3x Y, X Ax
2
i -3x\ 3
Im [l + —) 2 0
X—>a0 — 22X —
e 3 1
= = = £ — —
F, N 10
3x )3 3 3
e N\ ? € €
. 1
Im||1+—
X—uo 3x
.4
\ /
Koumponsnuvie eonpocwet u 3adanusn:
. Onpenenenne npenena () yHKIMH.
2. OCHOBHBIE CBOMCTBA MPENENOB () YHKIMH.
3. MeToap1 BEIUMCIEHNA TPENETIOB (PYHKITHI.
4. IlepBeIil 3aMeEUYaTEITEHEIN TTPENETL.
5. Bropou 3ameuarensHEI Opeaen.
6. Beruucaurs npenenst () yHKIHIM:
2 2
. X +5 . x —49
1. lim * 2. Im
x—> 3x—4 x—=7 ,I,'_T
2x’ +x—1 3 x-64+2
3. Im 4. lim —
v L 2x? +5x -3 -2 x3 18
5 Tim 5x” +4x-8 b 2x" —2x+4
e 8x 4 6x° 41 Oy Y et
. VXD +HTHVX . sin5x
7.lim . 8.11m—
X —»00 4fx3+x _XE x—0 81N 2X
. 1—cosx .. tgx—sIinx
9.Im : 10.lim 2 ; .
x—0 x—>() X
OOKYMEHT nmc.n. X2
SHEH.'I'F'D Hglﬂ(r% _ Bl
Ceprudmkar:  2C0000044 EE_&EE_D_E_EEE&E 0060000043E 12 lIm (1 = Zx)x
Bnageney: LUEﬁJ“-.-’}LDEE ?ﬂeh%ﬂiﬂﬂ a x—)

Nencteutened: ¢ 19.08.2022 no 19.08.2023

] 2x
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IIpakmuueckan pavoma Ned. Ilpouszeoonan u ougpgpepenuuan pynkuyuu oonoit

nepemeHHou.

Ienws: ChopmMupoBaTE HABEIKK BEIYMCIICHUA TPON3BOIHEIX CI0KHOMN (DYHKIINH.

Ocrnoevt meopuu:

Onpeoenenue npou3zBoo0HOU
IIpouzgoonou  yurkyuu y = f(X) HaspBaercsas npenen OTHOMEHUS IPHUPANIEHUA
(pyHKIMM K COOTBETCTBYIONIEMY IPHUPANICHUIO ApPryMEHTa, KOTAa IMPUpANIEHUE apTryMeEHTa
CTPEMUTECS K HYIIIO:

£'(x)= lim AV _ i LOAX)—f(x)
Ax—0 AY T Ay50 Ax *
Ecau 5TOT mpemen KOHEYHBIM, TO MPOM3BOAHAS CymiectByer w (yHkmusas  (x)
o dy
HaseiBaerca audpdepennupyemoir B Touke X. [IpowsBomnasa oOo3naugaercay'(x) wiau —
X

[Tponiecc Haxox AEHUA TPOU3BOOHOUN HA3BIBAETCA TU(P(PepeHIMpOBaHNEM (DYHKIINN.
IIpasuia oughghepenyuposarus yurkyuu
[Tycte Ce R— mocrosunad, u = u (x), v = v(x) — (PyHKIIMH, UMEIONTAE TPOU3BOIHEIE.
L. C'=0. 2.(Cu)' =C-u'.

3. (uxv)'=u"£ v’ 4, (u-v) =u"-v+u-v'.

' f f
5 (g ) _u'v—uy
5 ¥
IIpasuno oughghepenyuposanus croxicHou GyHKyuu

Ecm (pyHKIUA y = flu) mapdepenmupyema mnouw, a PyHKUUAU = @
(x)muddepentmpyemMano x, TO OPOU3BOOAHASA CIOKHOU (pyHkumuy = f(¢p (x)) ompenemsercs
hopmynoit y' =f " (u) - u’ (x).

Tabnuya npou3BOO0HBIX CTOMCHBIX (DYHKYUU
| (H”)FZH'H”_IHF

f

la. (\/E) =2%. 16. (u™" )r :(%)r:_ﬁ_;.
( ) ‘Ina-u' 2a. (E”)r:e*”*u'*
(

' f !
— U
3. (log, u ) u-ﬁm' Sa.(lnu)—ﬁ*
4, (smu, =cosu'. 5. (CDSH)F =—sinu-u'.
f
6. (1gu) =—1 . 7. (ctgu) = ——1
COS~ U sinZu
f ' f '
8. (arcsinu) =—4— 9. (arccos u) =——4—.
( ) V1-u? ( V1-u?
4 ' ’ f
10. (arctgu) =4 . 11. (arcctgu) =—4—
,EI,D}{E"MEHT ﬂn:::-.u.r)1l,mt:.ﬂ.r]rﬂf":2 ( ) H+u

3NEKTPOHHOW NOANMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpouzgoornvie 6mopozo nopadka

IIpouzeoonoli 6mopozo nopsioka (6mopou npouszeoonor) ot GpyHximu Y = f(x)
HA3BIBAETCS TTPOU3BOIHAS OT €€ IIPOM3BOIHOM, T. €.

F1(6) = (' ().

2
" d
Bropyio npou3BonHyr Takxke 0003HAUaAOT Y (X) wm '; . Ilpon3Bonnas ot
dx
MPOU3BOIHON BTOPOrO IMOPANKA HA3BIBAETCA HPOU3IBOOHOU Mpemvpeco hopAadka WU T. M.
( ) d”
H
[TpousBoanyto n-ro nopsaaka oboznavaror y* ~ (x) win F

[Tokaxem Ha #OpuMepax, Kak CIEIYET IOJb30BATHCA HPUBEACHHBIMU BBINIE
(popmymamu.

Mpumep1. Haitri mpoussommyio: Y =c0S (X°).

y = ZCDS( ) (-:na:s(:{ﬂ))r ZZCDS(}{E)'(— sin(;{“))r -(}-{2)r =—2x-sin(2:{2)*

IIpumep 2. Haiitu nponssoauyo: Yy = arcsin VX,

d

1
I Y B
J-(x] Vi-x 2dx-x

ITpumep 3. Haittu mpomssoguyro: Y = In (arctg VX — l).
Pemenmue.

_(arctgxf ) 1 _ (x—l) B 1 _ 1
4 arctg~/ X arctg«jx—l 1+(m)f _arctgv’x—l 2x? — x>

X X
IIpumep 4. Haiitu mpousBoaayio pyHkImm YV = ntg———
2 smx
o = 1 I 1 smx—xcosx _ 1 _SINX—XCOSX SINX—SINX+XCOSX
| -‘%’E cos® = 2 Sin” x 2sin > cos SIn” x sin” x
2 2 2
XCOS X
sin® x
_ 2x*
IIpumep 5. Haittu npousBoguyro GyHKOuu Y = arcelg e
- X
y'= 1 8x'(1—x")—(-8x")2x" (1-x")*(8x"—8x" +16x"") 8x'+8x'"
LH 458 J (1—x*)? 1+ x*)* (1= x%)? 1+ x*)
By2
e MEHfr]nEnﬁméa

AMNEKTP HHﬂﬁggﬂnnn biQ

Ceptuchukar:  2C0000 962205 780006000004 3E
Bnageney: meﬁﬁxusff’awﬂﬂa eKcaHgpoBHaR *
X T+'%

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Konmponwvnwie 6onpocwt u 3adaniin:

1. lairre onpeneneHne Mpon3BOIHOMN (PYHKIIMM B TOUKE.

2. ChopmympyiTe 0CHOBHBIE ITpaBuia qu()pepeHIpPOBaAHHUS.
3. 3anmummuTe TAOIMIY TPONU3BOTHEIX.

4. Kak onpenensercsa mpou3BOIHAS BTOPOTO, N-T0 MOPAIKA?

5. Haittu mpou3BogHyto (pyHKIIMN.

1. y=#(3+43«/ﬂ)3.

2. y: - .
\/1+K2
1
3 = arctg—— .
4 gl-l-X”
2

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ilpakmuueckaa paooma Ne5. Memoowt uccnedoeanus u nocmpoeHuA cpapuKoe

¢yuxyui.

Ilens: DOpMHPOBAHME HABBIKOB IPUMEHEHHA TU(MPEPEHIMATBHOTO HCUHCIEHUA K

MOCTPOEHUIO TPAPUKOB (PYHKIIUH.

Ocrnoevt meopui:

Paccmorpum Qynknuro y = f(x), HenpepeiBHYIO B Touke X(. Touka X HaseiBaercs

MOYKOU MaKcumyma (MuHumyma) ¢yukyuu y = f(x), €CIA CYIIECTBYET TaKas OKPECTHOCTH

Toukn X, uro mis Bcex X #Xgu3 OTOM OKPECTHOCTH BEINOJIHACTCS HEPABCHCTBO
f(JL' ) < f(l'ﬂ) (f(x)> f(x,)). Buauenne (YHKIIMM B TOYKE MAKCUMYMa HA3EIBAETCS
MAakCUMyMOM  (pyHKOUH: Yoy — f(i’fn-ﬂx ) 3Hauemme (yHKIIMM B TOYKE MHHHUMYyMA

HA3BIBACTCI MUHUMYMOM (PYHKIIMM: Y g — f(l”mjn ).
Toukn wmakcumyma ¥ MUHUMyMa (PYHKIWUM HA3BIBAIOTCA MOYKAMU 3KCHpEeMymd
¢yukyuu. 3Ha4eHNA (PYHKIMH B TOUKAX SKCTPEMYMA HA3BIBAIOTCI 3KCMPEeMyMaMu YHKYUU.
Ecm pyHkima y = f(x) AMEET B TOUKE X IKCTPEMYM, TO f r(I{]) =0 wm fr(.?’f{])
HE CYIIECTBYET — Heobxooumoe yciosue sxempemyma. OTcrona Cieayer, 9To TOUKH SKCTPeMyMa

(pyHKIIMM CIeqyeT UCKATh TOJBKO CPENM TEX TOUEK, B KOTOPBIX MPOM3BOAHAA (DYHKIIMM paBHA
HYJIIO WIA HE CYIIECTBYET, TAKUE€ TOUYKH HA3BIBAIOTCA KPUMUHECKUMU WU CMAYUOHAPHLIMU

TOUKAMU (PYHKIIVH.
Ecm QyHkima y = f(x) HENPEpPEIBHA B HEKOTOPOH OKPECTHOCTH KPUTHYECKOU TOUYKHU

Xy n muddepeHrmpyema B 3TOM OKPECTHOCTH (3a UCKIFOUEHUEM MOKET OBITE, CAMO# TOUKH A())
1 ecm opu nepexoae X gepe3 Touky X (CieBa Hampagso):

1) fr(x) MEHSET 3HAK C «T» HA «—», TO TOYKA X() €CTh TOUYKA MAKCUMyMa (PYHKIINH,

2) fr(x) MEHSET 3HAK C «—» Ha «t», TO TOUka X()€CTh TOYKA MUHUMYMA (DYHKIIHH,

3) fr(.?"f) HE MEHAET 3HAK, TO B TOUKE X() (PYHKIIUA HE UMEET SKCTPEMYMA.

Ecm B kpurmueckou touke Xy QyHKuMA y = f(x) ABaxael muddepeHumupyema, TO
ONPENEINTE XapakTep SKCTpeMyMma (ecau B Touke X (DYHKIIMH UMEET SKCTPEMYM) MOJKHO IO
3HAKy BTOPOH MPOU3BOJHOM:

1) ecmm f H(I{]) <0, 1o Ay — TOuka Makcumyma (pyHKIHH,

2) eCIn f H(I{]) >0, 1o Xy — Touka MUHHUMYyMa (DYHKIINU.

['paduk Gpyuxnmm y = f{x) Ha3sIBaeTCsa BRINMYKJIBIM BBEPX Ha wHTEpBaie (a; b) ecnu B
Ipeaenax 3Toro nurepeana rpagpuk QyHkiuu y = {{(x) aexur Hke mo00U CBOSH KaCaTEIbHOM.

I'papuk yuxmum y = f(x) Ha3wsIBaeTcs BBIMYKJIBIM BHU3 Ha WHTEpBane (a; b) ecmm B
mpenenax SToro uurepsana rpagpuk QyHkmmu y = {{(X) I1€KUT BeIIE T000M CBOEH KACATENHHOM.

TDM%W ki v = H(x) Mo (Xo: f(X0)) HAa3eIBAETCS TOUKOH nepesuba rpadpHka
SNEKTPOHHOM noarn blﬂu y = 1(x) (o3 1(X0)) P pa¢ ’

Cepru SETLEPHAICREXQAS X HEDE3 ¥ HRAJUIK MEHACT HAIPABICHIE BBIITYKJIOCTH.
g W T An "
. Eﬁﬁmlgra:uﬂ:bemneﬁgﬁ{ a X) BTOpAs IPOM3BOIHAA (PYHKIHM f paBHA HYIIO f(x,)=0

Rencra HEQOXOMUMOE YCAOBHE meperu0a).
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Ecmm Bropas mpousBomHas f"(x) ABaxasl aupepeHnupyeMon (pyHKIMHU OPU MEPEXONE

gepe3 TOUKy X, MEHAET CBOM 3HAK, TO TOUKaX; €CTh TOUka neperuda e€ rpaduka (I0CTATOUHOE
yCIOBHUE meperuoda).

Anecopumm ucciedo8aHUsl (PYHKYUU HA BbINYKIOCMb
U mouku nepeauba
1. Haxomim BTOPYIO NPOU3BOIHYIO (PyHKIMH f”"(x).
2. Haxoaum TOYKH, B KOTOPBIX BTOPAs MPOU3BOIHASA PABHA HYJIIO MJIM HE CYIIECTBYET.
3. Uccnenyem 3Hak BTOPOM OPOU3BOOHON CIEBA U CIPABA OT HAMJAEHHBIX TOUEK W JIEIAEM
BEIBO 00 MHTEpBANax BBINYKJIOCTH W HAJMYUM TOUEK neperuOa. Ecimm Bropas mpousBomHAasA
Oyner MEHATh CBOM 3HAK C ILUIOCA HA MUHYC WIH C MUHYCA HA IUIIOC B UCCAEAYEMOM TOYKE, TO

3Ta TOYKa M Oymer Toukou mepernda rpauka pyHkiuu. Ecou Bropas mpousBOmHAs 3HAKA HE
MEHSET, TO (PYHKIIUSA HE UMEET TOUEK Meperuoa.

Acumnmomel cpaguxa QyHKyuu
[Tpsamasa LHazeiBaeTrcs acuMITOTOM KPUBOU ¥y = f(x), €CIM pacCcToAHUE OT TOUKU M(x; y)
KPUBOU A0 STOU TPsAMOM LCTpeMHUTCa K HYIIO MPU HEOTPAHUYEHHOM YIAIEHUU 3TOW TOUKHU 10
KPUBOHM OT Ha4ana koopmuHar. Ilpamas x = aaBnaerca gepmuxkatbHou aCUMIITOTON KPUBOU Y =
f(x), ecrm BBIMOTHAETCA XOTS OBI OTHO W3 YCIOBHU:
lim f(x)= oo (uau — o)
x—a—0
im f(x)= 400 (w1 — o)
x—>a+0
[Ipsamas y = kx + b nHakimoHHaa acummroTa KpUBOu y=f(x) mpu X — +00 (mpu X —>—00),
€CJIU BBIMOHAIOTCS YCIIOBUA:

m Mzk u lim [f(.x)—k-x]zb

x4 X X—>+o0

lim f(x)=k u hm [f(x)—k-x]=b.

X—>—0 X X——0

YacTHeIM Cioydall HAKIOHHOW ACHMIITOTEL ITPH k=0wu b#xn _ COPUIOHMATbHAA
acuMnToTa y = b.

3x% —x+2
x—2
HannemoOnacte onpeneneHus () yHKIMA D(}’) = (— 00 | Q)U (2 , T DD).

IIpuMmep 1. Hairn acuMOToTE rpaduka QyHKIMH y =

X = 2ects TOuKa paspeiBa rpapuka (PYHKIMH, UYEpe3 HEE MOKET NPOXOIUTEH
BEPTUKAIbHAA ACHMITOTA.
,
. . 3xT—x+2 |12
Haiinem hIm f(x) = IIm =| —— | = —00 ,cnemoBarensHO, MpAMad
x—x0—0 x—2-0 x—2 -0

Xy = 2 sBISETCS BEPTHKATBHOI ACHMITTOTOMN.

Haitnem HaKJIOHHYIO ACUMITOTY:Y = kX + b

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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r— Tim f (x) _ lim 3x" —x+2 _| % | _ [paznenum LIHCJIHIEH;E: _
v X o (X —2)x oo | |M3HAMEHATENb HA X~
{.1'—}—':-"1:} {t—}—m}
3—1+%
1 X X _n.
Tz
(x——m) X
P—x+2 F—x+2-3x"+
p=1lim [f(x)—k-x]|=lim | 2 "2 _3y|= fim 22 ZXF2TIC HOX
X—+ X—r+o X — 2 X—+o X — 2
(1) (->) (1)
2
S+—
+2
im 252 _ fm X -5,
x40 X—2 X—>+o0 | — Z
(x——0) (x——0) X

Hammi, utok = 3 u b = 5, cnenoBarensHO, YPABHEHNE HAKIOHHOM ACUMIOTOTHI UMEET
BUA Y =3Xx+ 5.

Koumponsnwie eonpocwt u 3adanusn:

1. Haittu oOnacts onpeneneHus (PyHKITUM.

2. UccnepoBars (pyHKIMIO HA 4ETHOCTH U HEYETHOCTD, MTEPHUOIUIHOCTE.

3. UccnenoBare (PyHKIMIO HA HEMPEPEIBHOCTE U BEPTUKAIBHEIE ACHMITOTEL.

4. WccnenoBare moBeneHWE (PyHKIMM HA OECKOHEYHOCTH, HAWTH TOPU3OHTAIBHBIE U
HAKJIOHHBIE ACUMITTOTEL.

5. Haittu skCTpeMyMBl 1 HHTEPBAIBI MOHOTOHHOCTH (DYHKITHH.

6. Haittu nHTEpBaNEI BRINYKIOCTH (DPYHKITMM U TOUKU meperuoa.

7. Hautit Touku nepecedeHus (PyHKIMU € OCAMH KOOPIOUHAT.

8. [locTpouts rpaduk GyHKINH.

9. Onpenenenne skcrpeMyma () yHKIUH.

Hantn akcTpemymbl GYHKLWMNA:

1 5 1 5 1 5 1 5
l.y=—x" ——x" —2x. 2. y=—Xx"+—x" —06x.
3 2 3 2
Haitti uHTepBanbl BRIMYKIOCTH, BOTHYTOCTH M TOUKH nepernda rpaduka QpyHkimm:
4
| X 3 2
. y="——2x". 2.y=x"—5x"+3x—5
12
Haittn acuMnOToTel rpa)uKoOB CAEOYIOMINX (DYHKIHI:
AOKYMEHT OAMNCAH 2 2
QMNEKTPOHHOM MOAMUELIO 2—x 7 v — dSx™+2x—1
Ceprvcukar: 2C0000043E9ABBBI52205E7 EC}mﬁ_ﬂmmagE 3 Y= 1 *
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa X — X
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IHpakmuueckasn paboma Neb. Bepoamnocmuvle Mooeiu npoueccog ynpaeienus.

Ilens: 3akpenuTb HaBbIKM NPUMEHEHWA BEPOATHOCTbIX MOAENel B NpoLeccax

ynpasaeHWA.

Ocrnoevt meopui:

Knaccuueckoe onpedenenue 8eposmuocmu.
Beposamnocmo cooblmusa A onpenensercsa pOpMynon
m
P(A) =—
n

IA€ M — YUCIO0 SIEMEHTAPHBIX COOBITHI, OIAaroMpPUATCTBYIOMINX MOABICHUIO COOBITHA A, N
— YHCII0 BCEX 3IEMEHTAPHBIX COOBITHI, BXOIIIINX B ().

JTO ONPENENECHNUE HA3BIBAETCS KIACCUHECKUM ONpeoeneHUemM 8epOosSmHOCHIU.

13 onpenenenus BEpOATHOCTHU BBITEKAIOT CIEAYIONIHUE €€ CBOMCTBA:

1. Bepoamnocmb 0ocmogepHo2o cobblmusa pagHa eouHuYe.

JleictBurenpHO, €Ciu  COOBITME HOOCTOBEPHO, TO BCE DOJIEMEHTAPHBIE COOBITHA
OmaronpuATCTBYIOT eMy. B aTOM cinyuae m=n H, CI1€I0BaTEIBHO,

Ppoy="— g
Fl F1
2. BepoamHuocmb HEBO3IMOICHO20 COOLIMUA PABHA HYJTIO.
JlencTBUTENEHO, €Cau COOBITHE HEBO3MOKHO, TO HH OOHO SIEMEHTAPHOE COOBITHE HE

OnmaronmpusTcTByeT emy. B stom cnyuae m=0 u, cmemoBarensHoO,

p@)="="_0
Hl F1
3. Bepoamuocmb cyHauHo2o cobblmMus eCmb NOJIOHCUNETbHOE YUCTO, 3AKTI0YCHHOE
Mexcoy Hyl1em u eOuHuyeu.
JleiCTBUTENBHO, CIydallHOMY COOBITHIO OMarompuATCTBYET JHIIb YACTh M3 00mIEro

o i
gqUCJIa DIIEMEHTApHBIX coOpTHH. B srom cnyuwae Q< m < m, a 3HaunT, )< — <] W,

Fl

crenosaremsio, < P (A)<1

Hrak, BeposaTHOCTE m000T0 COOBITHA yOOBIETBOPAET HEPABEHCTBAM
0< P(A)<I

Ecm npocTtpanctBo €2 cogepkuT OECKOHETHOE MHOKECTBO AJIEMEHTAPHBIX COOBITHIL, TO
HCIOJB3YETCS TEOMETPUUYECKOE OMPENEIEHUE BEPOATHOCTH, KOTJa BEPOSATHOCTH MOMATAHUA
TOUKH B JTI00YI0 001aCTh MPONMOPHUOHATBEHA MEPE ATOU 9ACTH (IJMHE, IUIOmAanu, 00beMy) U HE
3aBUCUT OT €€ PACIOJIOKEHUA U (POPMBEIL.

P(A) = mesg
mesG

IIpumep 1. bpocaerca wrpameueii kyOuk. [IpocrpancTBo smemeHTApHBIX COOBITHH,

, TIE mes — Mepa AJINHEL, IIomaau, 00beema, g — gacts odmactu G.

OTBEUAIONIEE TAHHOMY SKCIEPHUMEHTY, UMEET CIEOYIONINH BULI:. Q= {Cq , mz?._.,mﬁ}.

[TygaeyveolmmmeAd COCTOUT B TMOSBJICHUM YETHOTO uncia Oo4ukoB. CoOwitme A ecThb
3NEKTPOHHOM [OAMNCHIO

Ceprudbukar: _ 2C0000043E9ABSP]52A0SE7RAS00060000Q43E
Bn E,EI,E.I'IHDEWQ%%%%QﬂEHEHEHiﬁD;@%%ﬁi ’ EB&} ‘

DJIEMEHTAPHBIE COOBITHS, BXOISIIME B COCTAB CIYYAHHOTO COOBITHMA AHA3BIBAIOTCA
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COOBITUAMMU, OIazonpuasmcmeyrowuMy MOABICHUIO COOBITHA A. /[Ba MM HECKONBKO COOBITUH B
OAHHOM OMBITE HA3BIBAKOTCA PAGHOBOIMONCHLIMU, €CIIA IO YCIOBHUAM CHMMETPHUH OIBITA HET
OCHOBAHMWU CUUTATh KAKOE-TM0O0 coOBITHE DOJIEE BO3MOKHBIM, UEM JIFOO0E Opyroe.

IIpumep 2. B nmorepee pasweirpeiBaerca 1000 ouneros. Cpenn Hux 2 Bemurpeima mo S0
pyo., 5 — 20 py0., 10-10 py0., 25-5 py0. Hekro kymun omun Ouner. Hautm BepoATHOCTE
BHIUTPEIIIA HE MeHee 20 pyOnen.

Pemenue.

[To yemoruro: 1000 = 250+520+10104+255+9 38 npourprm-

[Tycte A- nuckomoe coOviTne. Bemurpeim He menee 20 pyOner — 510 Beidrpseim B 20
pyOnen, KOTOPEBIN BCTPEYAETCA mMy=S pa3 U BEIUIPEIM B S0 pyOnen, KOTOPEIN BCTPEYAeTCa np=2
paza. Torna m=m; + mp.n=1000 - o6muiee KOTMIECTBO BCEX OMIETOB. P(A) = = — 15+ 2 _ 0,007.

n

IIpumep 3. N3 90 caywaitHo OTOOpaHHBIX OJWHAKOBBIX MJETANEH BEBIABICHO 3
OpakoBanHBIX. OTHOCHUTEIEHAS YACTOTA OPAKOBAHHBIX AETANEH PABHA
3 1
90 30

[Ipu yBenmueHnnn 49ucna UCOBITAHUA  (OMBITOB) HAOMIOJAETCS  YCTOMYMBOCTH
OTHOCHUTEIBEHOM YACTOTEHI, T.€. CYNIECTBYET HEKOTOPAas MOCTOAHHASA BEIMUMHA, OKOJIO KOTOPOH
TPYINIIUPYETCA OTHOCUTENRHAA YACTOTA M K KOTOpPOM OHA BCE OOIbmIE MPUOMMKAETCA C
YBEJIMYEHUEM YHCJIA MCIBITAHWH. JTa IMOCTOSHHAS BEIMYWMHA HA3BIBACTCS BEPOAMHOCbIO
cryyaurHozo coovimu 1 0003nagaercaP(A). PaccMoTpeHHOE MOHATHE BEPOATHOCTH CIYYAMHOTO
COOBITHA ABIAECTCA CTATUCTUIECKUM OIIPENETICHHUEM BEPOATHOCTH.

W(A) =

[Tycte coObiTust 4 1 B — HECOBMECTHBIE, MPUYEM BEPOSTHOCTH ATUX COOBITMH TAHEI.
Kak nHailTu BEPOATHOCTH TOr0, 4TO HACTYyOnUT MO0 coOeiTme A, nubo coOwitne B, T.e.
BEPOATHOCTE CYMMBI 3TUX COOBITHI A4 +B7? OTBET HA 3TOT BONIPOC AAET CAEAYIONIAA TEOPEMA.

Teopema ciio:keHHSI BepOATHOCTEH HECOBMECTHBIX COOBITHH.BeposamHocmb CyMMbl
0BYX HECOBMECTHbBIX COObIMUL PABHA CYMME GEPOAMHOCMEN IMUX COObIMUL!

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

Teopema yMHOxkeHHSI BepOATHOCTeH He3ABHCHMbIX COOBITHH. Bepoamuocmy

nNpou36eo0eHUs 06YX HE3ABUCUMbIX COObLMUU PA6HA NPOU3EEOCHUIO GEPOAMHOCMEU MUX
~ .
COObIMUU.

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

CheacrBue.Bepoamuocms npousgedeHus HECKONbKUX He3AGUCUMBIX COObIMUU PAGHA
NPOU3BEOCHUIO BEPOAMHOCMEN 3MUX CODbIMULL!

P(AI'AE""'An):P(AI)'P(AE)"*"P(AH)*
Teopema yMHOeHHSI BepOSITHOCTeH 3aBHCHMBIX COObITHI. Bepoamuocmp
npousgeoeHUs 06yxX 3aBUCUMBIX CODBIMUU PABHA NPOU3BEOCHUIO BEPOAINHOCHIU OOHO20 U3 HUX Hd

VCIO6HYIO 8EPOAMHOCHb OPY2020, BbIYUCTCHHYIO 8 NPEONOI0NCCHUU, YIMO NEPBOE COOLIMUE VIHCe
HACMYNUILO.

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

IIpumep 1. B ypue 30 mapos: 10 kpacnHbix, 5 cuHux u 15 Oemeix. Haittu BEpOATHOCTE
MOSBJICHUSA IBETHOTO MI1Apa.

[TosBneHne nBeTHOTO MIApa 03HAYAET MOABIECHUE JIMO0 KPACHOTO, MO0 CUHETO MIapa.

BepoATHOCTE MOABAEHUA KPACHOTO mapa (CoOsTre A)

OOKYMEHT UDﬂHHCHH l 0 l
IANEKTPOHHOW NOANWUCEKO P(A) _ _
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E T _ '
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa 3 0 3

BepoATHOCTE MOsSBIEHUSA CUHETO mapa (coOsiTue B)
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CoOpiTHst 4 1 B HECOBMECTHEI (MOABIEHUE MIAPA OJHOTO [BETA HUCKIIOYAET MOABICHUE
1apa Jpyroro 1BeTa), MOATOMY UCKOMAs BEPOATHOCTh PABHA

1 1 1
(A+B)=P(A)+ P(B) 3+6 >

Tak kak mpOTUBOMONMOKHEIE COOBITHA BMECTE 00PA3YIOT JOCTOBEPHOE COOBITHE, TO

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

P(B) =

[IO3TOMY
P(A)=1-P(A).

IIpumep 2. BepoaTHOCTE TOrO, 94TO AE€HE OyAeT MOKIIUBBEIM, PABHA p — 0,3 Haitin

BEPOATHOCTB TOTO, UTO AE€HH OVAET ACHBIM.
CoOpITHS «OEHB MOKIJIMBBEIM» W «IE€Hb SACHBIN» — MOPOTUBOMOJOKHEIE, MOATOMY

MCKOMAs BEPOATHOCTEL paBHa
g=1-p=1-03=0,7.

IIpumep 3.Mumens cocTOUT U3 Tpex 30H. BEPOATHOCTE MOMANAHUSA B TIEPBYIO 30HY IIPH
omHoM BeICTpene paBHa (0,15; Bo Bropyto - 0,23; B Tpetsio - 0,17. Halttu BepodaTHOCTE mpoMaxa.

O003maunM  coOeiTHE A - npoMax, A - TMOMagaHue B MHUNIEHb. lorja
A=A +A,+A;, rre A;,A,,A; - nomaganue COOTBETCTBEHHO B MEPBYIO, BTOPYIO H

TpeThIO 30HEL 110 TEOpEeme crnoxeHnsa BEPOATHO CTEM:

P(A)=P(A)+P(A, )+ P(A) =0,15+0,23+0,17 =0,55
orkyna  P(A)=1-P(A) =045

[TycTe mpoOU3BOIMTCA 1 HE3ABUCHUMEBIX MCHOBITAHWN, B KAXKAOM W3 KOTOPBEIX COOBITHE 4
MOKET 1TU00 nOpou3ouTH (ycmex), nubo He mnpou3ouTH (Heymada). bymem cuurare, d49To
BEPOATHOCTE COOBITMA A B KakIOM HCIBITAHMM OJHA W Ta JKE€, a HWMEHHO paBHA p.
CrenoBarenpHO, BEPOATHOCTH HEHACTYIIEHUA COOBITMA 4 B KaKIOM HCHBITAHUU TaKKe
mOoCTOSHHA M paBHAa ¢g=I1-p. Takad NmOCIemOBATENBLHOCTE WCHBLITAHUN HA3BIBACTCSI CXeMou
bepnynau.

B kauectBe TAKMX MCIBITAHMH MOKHO pacCMAaTpHUBaTh, HANPUMEP, HPOU3BOJICTBO
W3JIEIM  Ha ONPENeNeHHOM OOOpyZOBAHWM NOPH IMOCTOAHCTBE TEXHOJIOTHUECKHX U
OpraHu3allMOHHBIX YCIOBUH, B 3TOM CJIydd€ W3TOTOBJIEHHUE TOJHOTO W3AETUS — YCHOEX,
OpakOBAaHHOTO — HEyAada. JTa CUTyaluus COOTBETCTBYET Cxeme bepHyiuiu, ecim CuuTaTh, 4To
IPOIECC W3TOTOBJICHUSA OTHOTO W3IEMUA HE 3aBUCUT OT TOr0, OBIMM TOMHBIMH WU
OpakOBAHHBIMHU MPEIBITYIINE U3 IETHS.

Jlpyrum mpumMepom ABIAETCA CTPENp0a M0 MUIIEHN. 31IECH MOMAAAHNE — YCIIEX, MPOMAaxX
— HeyIada.

[TocraBum cBOEH 3amadell BEIYMCIUTH BEPOATHOCTH TOTO, YTO IIPU 1 MCHBITAHUAX
coOBITHE A OCYNIECTBUTCS POBHO k pa3 H, CIETOBATEILHO, HE OCYIMIECTBUTCI n—k pas, T.e. Oyaer
k ycnexoB u n—k Heyaad.

HMckomyro BEpoATHOCTE 0003HaYMM  p (k). Hampumep, cumBom p (3) O3Ha4aer

BEPOSATHOCTH TOTO, UYTO B MATH UCIBITAHUAX COOBITHE MOABUTCA POBHO 3 pasa W, CIEO0BATENLHO,
HE HACTYIUT 2 pasa.

[T AEHOBRARIOCTE 7 He3aBHCHMBIX MCIBITAHMIT MOKHO PacCMAaTPUBATH KAK CIOKHOE
CeprudhGQOBITHR0043SIBAHONICEOAA S0 IIOMBBEICHUEM 1 HE3aBUCHUMEBIX COOpITHH. (ClemoBarennHO,

Snarengep o THOCTE oo, §To PR fIcoeITAHUAX COORITHE A HACTYIIUT kK pa3 U HE HACTYNUT n—k pas, mo

TEUPEME‘ }WH-IDH{E‘H'HH BE‘pDHTHD CTEﬁ HE3dBHCHMEIX CO 6Hﬂ{ﬁ, pﬂBHﬂ
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kK n—k
Pqg -
Taknx CI0KHBIX COOBITHH MOKET OBITh CTOJILKO, CKOJIBKO MOYKHO COCTABATEHL COUETAHUH
k
U3 N JIEMEHTOB I10 Kk 3JIEMEHTOB, T.€. Cn .

Tax kak 5Ti cmoKHBIE COOBITHA HECOBMECTHBI, TO MO TEOPEME CIIOKEHUS BEPOATHOCTEHN
HECOBMECTHBIX COOBITHMH, MCKOMAs BEPOSATHOCTE PABHA CYMME BEPOSTHOCTEH BCEX BO3MOKHBIX
CIOKHBIX COOBITHH. [10CKONBKY 7€ BEPOATHOCTH BCEX 3TUX CIHOKHBIX COOBITUH OJAWHAKOBEL, TO
MCKOMAs BEPOATHOCTE (mosABIEHUE k pa3 COOmITUA A B n UCHBITAHWAX) PABHA BEPOSATHOCTH
OTHOTO CJIOHOTO COOBITHS, YMHOKEHHOHN HA UX YUCIIO

P,(k)y=C,p"q"™"
HJIIHA

H’! k _n—k
P (k)=
w (K) tin—ion 9

[Tonyaennyro popmyny HazeBarwOT opmyiou bepryiiu.
IIpumep 1. BeposaTHOCTE TOrO, 4TO pacX0on SAEKTPOSHEPTUH HA MPOJOJIKEHUH OITHUX

CYTOK HE IPEBEICUT YCTAHOBIECHHON HOPMEL, paBHa ) = 0,75 . Haittu BEpoATHOCTE TOTO, UTO B

TeUueHUE 4 CYTOK 13 OmmKalmux 6 CyTOK Pacxol SIEKTPOIHEPTUN HE IPEBBICUT HOPMEL.
Pemienue. BepoATHOCTE HOPMATbHOTO pacxoma HSJIEKTPOSHEPrHH HA IPOJ0IKEHUH
KaXIBIX M3 6 CYTOK MOCTOSAHHA U paBHA p = (),75. CnenosarenbHo, BEPOATHOCTE MEPEPACX01a

JJIEKTPO 3HEPTUH B KAXKBIE CYTKH TAKIKE MOCTOMHHA M PaBHA g =1 — p =1—0,75 =0,25.
Hckomas Bepoarnocts o (popmyie bepuymin paBua

7 g g ) 9 121
P.(4)=Cip'a* =C2p*q? :f_—j(msf 0.25)° :ﬁ ©0.297.

B psape 3amau mpencTraBisfe€T MHTEPEC HAUBEPOATHEUIIEE YHUCIO YCIIEXOB, T.€. TAKOE

gucao M1 ycrmexoB, BEPOSATHOCTE KOTOPOTO camas OOnbmias Cpeayd BEpOATHOCTENH. Tak Kak mpu
VBEIIMUEHUH K BEPOATHOCTH CHAdajJa BO3PACTAIOT, 4 3aTe€M, C ONPENEICHHOTO MOMEHTA,

N
HAYHUHAKOT ‘_",’GLIBHTB, TO OJIA m HMCHT MCCTO COOTHOIICHHA

P, (m) 2 F, (m—1)

1%}
P, (m)z P, (m+1).
Hcnomesys (Gopmyny  u  cootHomenne [+ = 1, HOJY4a€M COOTBETCTBEHHO
HEPABEHCTBA
(n—-m+1)p>mq
15§

(m+1)g=(n—m)p.

OKOHYATEIBHO NOTYYAEM, UTO m JIEKHUT B WHTEPBAJIE €AMHUYHON JIJINHBL:
np—qg<m<np+p.

OngHako, CTOUT 3aMETUTh, YTO HUCMOOAB30BaHue (Qopmyasl bepnymmun mpu O0aBIIMX

3HAQUEHUAX M OOCTATOUYHO TPyAHO, TaKk Kak (popmyna TpeOYeT BBIMOJIHEHUS AEHCTBUN HAX

rpoOMaaIHbBIMH YU CJIAMH.
JOKYMEHT MNMOANCcAH

n fa} — —
oo zcnn}Pﬂﬁ.ﬂdeﬂﬁﬁf’ eeRvgpe 50, k =30,, P 0,1, To A oTeickanus Bepoarnoct P (30)

9ABBES952205E7BAS00060000043E

nageneu. eD3AVYX0Bd 1dTeHHE erCdH OBHAa '
Bnag ﬁﬂﬂgmﬂgﬁﬂiﬂgﬂflm Bﬂﬂlpﬂ HHC Pj{} (30) _ 305'020t _ (0?1)?{] . (0?9)3{]_] roac sO'=30414093 - 105? ;
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30!=26525286 -10° ; 201= 24329020 - 10" .

JlokanbHas Teopema Jlannaca.Eciu eeposamrocme p noagierus cooblmusa A 8 Kaxcoom
UCHbIMAHUYU NOCIMOSAHHA U ONVIUYMHA OM HYAA U eOuHuybl, mo eeposmuocmes P (k) moeo, umo

cobvimue A noagumcs 6 N UCNLIMAHUAX POGHO Kk pa3, npuOIUMCEHHO pasHa (mem mouHee, Yem
Oonbuie n) 3HaUEeHUIO QYHKYUU

2

_ 1 -gzﬁ(x)”P”x:k_ﬂp

T
}:I — . e -
Jnpg 27 Jnpg Jnpg

.Tj
I
Mmerorcs TaOMUIBL, B KOTOPBIX MOMEMICHB! 3HAYCHUA (QyHKIMH @(X)=—=€ °

V2

[Tpu 5TOM cenyeT yIuThIBaTh, 4TO @(—I) = é(x] , TAK KaK ()YHKIIUA ¢(I) qeTHA.

CrnenoBarenbHO, BEPOATHOCTH TOTO, UTO COOBITHE A MOABUTCA B N HE3ABUCHMBIX
HCIIBITAHUAX POBHO Kk pa3, MpUOTMKEHHO PaBHA

1
‘F:; (k) ~ m ";‘ﬁ(x)’

k—np

\11Pq |

Ipumep 1. Haittu BeposatHOCTE TOTO, 94TO COOBITHE 4 HAacTymuT poBHO 80 pa3 B 400
UCHBITAHUAX, ECIIM BEPOATHOCTE MOABICHUS 3TOTO COOBITHA B KA I0M UCIEITaHNHU paBHa 0,2.

Pemenmue. [To ycnosmo n=400; k =80: p = 0,2: g =0,8- Bocmomesyemcsa dopmymnoit

rIae x =

(4.7):
1

|
P(x) = P(x)
J400-0,2-0,8 ? g7
Breraucimm onpenensieMoe JAHHBEIMU 3aa4d 3HAYCHUE X!

k-np 80-400-02

Jnpg 3
[To Tabmine Haxogum ¢(0) — 0,3989

Hckomas BepoATHOCTE paBHA

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

P, (80) =

0.

X

[TycTte Tenmeps TpeOyercsa BBIUMCINTE BEPOATHOCTH PH (kl ,kz) TOTO, 94TO COOBITHE A
MOABUTCS B N UCHIBITAHUAX HE MEHEE kl u ne Goxee k, pa3 (1A KpaTKOCTU OyAeM rOBOPUTE «OT

k] o k, pas3»). JTa 3aga4a pemaerca ¢ MOMOIIBIO CAEAYIONIIEH TEOPEMBL.

NurerpansHas Teopema Jlannaca.Eciu gepoamuocmb p HacmynieHua coovimusa A 6
Kax#COOM UCNbIMAHUU NOCMOAHHA U OMAUYHA OM HYIA U eOUHUYbl, MO BepPOAMHOCMb

R: (k [ k 5 ) moeco, 4mo cobvlmue A noagumesa 8 n UCHbIMAHUAX OM .’C] ook, pas, NPUOIUHCECHHO

pasHa onpeoeieHHOMY UHMeZPaty
2
AOKYMEHT MOANUCAH 3 _=

POHOW Qoanuebio [, 2 7.,
CepTudmkar: Ecﬂognnigéﬁ 8 ﬁ]ﬁ_EgWﬂjﬂgﬂmdagz

Bnaneneu: lllebayxoea TateAHa AnekcadgpoOBHa x;
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k,—np _”P

ux, =
A Pg T \/npg

[Ipu pemenun 3amad, TpeOyrONIUX TPUMEHEHUA HHrerpam.Hﬂﬁ Teopemel Jlamaca,

1

eoe X, =

MOJIE3VIOTCA COENUATBHOM TAOMUIEN O UHTEr paia D(x) = I e 2 dZ B Tabmiie naner

0

3HAUYEHUA (PYHKIMH (D(I) mt x 20, a s x < () BOCMONMB3yeMCsT HEYETHOCTRIO (PYHKIMH
q)():), T.C. (I)(—X) = —(I)(}:) . OYHKIMIO (I)()C) qacTO HA3BIBAIOT yHkyueu Jlannaca.
Hrak, BEpOATHOCTE TOTO, 4TO COOBITUE A NOABUTCS B 1 HE3ABUCUMBIX UCITBITAHUAX OT k 1
hifv kz pa3, paBHa
P (k.k,)~®(x,)—D(x).

k. —n k,—n
rﬂexlz l pux?_z P .

\ pq . \1pq

IIpuMmep 2. BeposATHOCTE TOTO, 4TO OpraHU3alvdsg HE MPOILIA MPOBEPKY HATOTOBOH

WHCIEKINH, paBHa [) = 0,2 Haitru BeposaraocTs TOro, uto cpenu 400 ciaygaitHo 0ToOpaHHBIX
OpraHu3anui He OpoIeammx npoBepky okaxercs ot 70 o 100 opranmsanmi.

Pemenue. [To ycmosuro n=400; k, =70 kz = 100; P =0,2; g = 0,8
Bocnonszyemcsa dpopmymnoii (4.9):

P,,, (70.100) =~ d(x,) — D(x,)-
BerarcimM HIGKHAN U BEPXHUN MPEAEITB UHTETPUPOBAHUS:

k,—np  70-400-0,2
=—1,25:
npq - /400-0,2-0,8
k,—np 100-400-0,2
npq \/400 0,2-0,8

X =

X, = =2).

Taxum oOpazom, numeem

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

[To Tabmutie 3HaueHMI PYHKIAH (D(I) HAXO0 UM

D(2,5) =0,4938: D(1,25) =0,3944.
Hckomas BepoATHOCTE paBHA

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

[TycTh MpOM3BOOUTCA 1 HE3ABUCHMEBIX MCIBITAHUM, B KA%IOM U3 KOTOPBIX BEPOATHOCTE
nosBiaeHUs COObITHA A paBHA p. Jlng onpeneneHua BEPOATHOCTH k MOSABIECHUNU COOBITHA B ATHUX
VCIBITAHUAX UCHOIB3YIOT (popmyny bepuymnu. Ecimm ke n BEIMKO, TO HOIB3YIOTCA JOKAIBHOU
teopemou Jlammaca. OgHako oHa maer OONBHIYIO MOTPEMIHOCTh, €CIAM BEPOATHOCTH COOBITHA

Masa (F‘ <0,1).

Ecmi coemarts ;[Dnymem{e, 4TO mpou3BeneHne AP npu N — %0 coxpaHaeT MOCTOAHHOE

3Haqem{gnmmﬂ% o /%> TO BEPOATHOCTE TOTO, YTO IPU OUEHE OOJIBIIOM UMCIIE UCITBITAHUH,
CeprdBaKAATDMA FIAKGTOPEN BBEPUATHOCTE COOBITHS OYeHL Masia, COOBITHME HACTYNUT POBHO Kk pas,

Branengyax RO TG EHRARHGTHEH o pMyse:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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k
a(k):%e‘i.

Jra (popmyna BEIPAKAET 3aKOH pacnpenenenusa [lyaccona BEPOATHOCTEH MACCOBBIX (M
BEMMKO) W MAJOBEPOATHEIX (p ™Mamo) coOertmi. HMmerorcsa cnenwanpHble TAOMMIBI  UIA
pacnpenenenus [Iyaccona.

IIpumep 3. 3aBox ormpasun HA 0a3y 5000 kauecTBEeHHBIX M3nemMid. BepoarHocTs TOTO,
uTO0 B OyTu w3nenue mnospenurca, pasHo 0,0002. Haitu BeposTHOCTE TOrO, uro Ha 0a3y
IpUOyayT 3 MOBPEKIECHHBIX U3IEITHA.

Pemenue. I[To ycmosuo 11 = 5000, P = 0,0002,k =3 Haitnem A :

A=np=5000-0,0002=1.

Hckomasa Bepoarnocts o (popmyiie (5.2) paBHa:

P (3)—E "—i~006
200 _31€ 6e

Koumponsnuvie eonpocwt u 3adanusn:

L.

o e 1 oo B L 1

Teopema crnoxeHnsa BEPOATHOCTEN HECOBMECTHEIX COOBITHIL.

. Teopema yMHOKEHUA BEPOATHOCTEN HE3ABUCUMEIX COOBITHH.
. Teopema yMHOKEHUA BEPOATHOCTEHN 3aBUCHMBIX COOBITHI.

. Cxema ucnertanuit bepaymmm.

. ®opmyna bepuyim.

. Hanbousnee Bepoarnoe unciao ycrnexos B cxeme bepnymm.

. [TpuOmmxennas popmyna [lyaccona.

. Jlokamenag reopema Myaspa-Jlannaca.

. Uurerpamsnasa Treopema Myaspa-Jlammaca.

3amanme 1. bpomensr 2 urpansHbeie KOCTH. HailTu BEpPOATHOCTE TOTO, YTO CYMMA

BBEIITABIINX OYKOB — YETHOE YHUCIO, MPUYEM HA TPaHU XOTA OBl OHOM W3 KOCTEH ITOABUIACH

MIECTEPKA.

3amanuel. IIpu nmepeBo3ke AmmKa, B KOTOpoM comepxkamce 21 cranmapraas u 10

HECTAHOAPTHBIX NETANEH, yTepsHa OJHA [OeTanb, NPUYEM HEW3BECTHO Kakaa. HM3pneu€nnas

HAyrag MOCIE HTOTO AETanb OKAa3anachk CTaHgapTHOM. Haltu BEpOsATHOCTH TOTO, 4TO OBIIa

yTEpAHA: a) CTAHAAPTHAA ETanb; 0) HECTAHOAPTHASA JIETAIb.

3amanuel3. 3anyMaHO OBY3HAYHOE 4uci0. HallTu BEpOATHOCTE TOTO, 4TO 3aIYMAHHBEIM

OKQKETCA: a) CAyY4alHO HA3BAHHOE MBY3HAYHOE 4YMCIO; O) CIy4aliHO HA3BAHHOE ABY3HAUYHOE

qHCI0, TA(PPEI KOTOPOTO Pa3IHMYHEI.

3amanue 4. BeposaTHOCTH MOABICHUSA KAKIOOTO U3 IBYX HE3aBUCHUMBIX COOBITMH A 1 B

caama@ﬂﬁﬁ?ﬁﬂ@ﬁﬁ'ﬁﬂf"ﬂﬁﬁ% 0,5. HaiiTu BEpOATHOCTH MOSIBICHUAS TOJIBKO OJHOTO M3 HHUX.
Ceptucoukatr: 2C0000043ESABS

JOKYMEHT MNMOANCcAH

22205E7BAS00060000043E

snanened: WeOARANIR"S MBIHURE cpenu 100 meraneir maxoaurcs | OpakosanHas. M3 smmka Haymagy

n3snedensr L0 gerajeii. Haitu BepoATHOCTE TOTO, YTO CPEAHM HUX OKAXKETCA OpakoBaHHAA.

NencTedtened: c 19,
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3ananue 6. Mounera Opocaercs maTe pa3. Hailtu BEpOATHOCTE TOTO, UTO OPEN BEIOAAET 2
pasa.

3amanue 7. B cembe 5 pereit. Halitu BEPOATHOCTH TOTO, UTO CPENN HUX 2 MAITBYHKA, ECIIH
BEPOATHOCTE POKAECHUA MATbIrKa paBHa 0,51.

BeposatHocte oOHapyxeHus omnedatkn Ha crpanune kaurum pasHa 0,01. Hawnru
BEPOATHOCTE TOrO, ur0 B S00-ctpanmunoil kuure He Oyaer OOHAPYKEHO OMEYATOK
(oOHApyxKEHNE OMEYATOK HA PA3IMIHEIX CTPAHUIAX CUUTATE HE3ABUCUMBIMU COOBITHAMM ).

3amanue §. BeposATHOCTE M3TOTOBIEHUS nertamu BeIcmero copra pasHa 0.4. Haitu
BEPOATHOCTE TOTO, 4TO U3 260 neranen moJoBUHA OyIeT BEICIIETO COPTA.

3amanue 9. BepoATHOCTE M3rOTOBIECHUA W3IEMUs BRICHIEro kauecrtBa paBHa 0,8. Haiitu
BEPOATHOCTE TOTO, UTO cpeau B3ATEIX 60 m3memtit 30 0kaX)yTCs BRICIIETO KAYECTBA.

3ananuel 0. BepoarHocts nosBneHus coOeiTMa A B kaxaoMm u3 100 He3aBUCHMEBIX
VCIBITAHUU MMOCTOsIHHA U paBHa 0,8. Hautu BEpoATHOCTE TOTO, 4TO COOBITHE A MOABUTCA HE
Oonee 74 pas.

3amanue 11. BeposTHOCTH HEKOTOPOrO COOBITUA B €IMHAYHOM MCHBITAHUM OCTABIAET
0,004. Haittu BeposATHOCTE TOTO, UTO B 2500 UCTIBITAHNAX JAHHOE COOBITHE MPOM30UAET POBHO 4
pasa.

3amanue 12. Beposatnocte HacTtymienusa coOeitusg A B ogHoM omelte pasHa 0,6. Hairtu
BEPOATHOCTE TOTO, 4TO cOOBITHE A HacTyrmuT 1400 pa3 B 2400 ucnerrannsax.

3amanue 13. BepoATHOCTE MOABIEHUA COOBITHA B KAXKIOM M3 HE3ABUCHMBIX UCIBITAHUI
paBua 0,8. HaiiTu BEpOATHOCTH TOTO, 4TO COOBITME HACTYNUT HE MEHEE YETBIPEX pa3 IpH 5

HUCITBITAHH AX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ilpaxkmuueckaa paooma Ne7. KoppenayuonHo-pezpecCioHHbLIL Mem o0 UCC1e006aAHUA

CTIYUQUHDBIX GCSTUYUH.

H é&lbe SHI{pE‘HHTB HABBIKH MPHUMCHCHHUA MATCMATHYCCKOTO OXHIdHWA, THUCIICPCHHU H

CPECOHETO KBAAPATHYCCKOTO OTKJIIOHCHH A.

Ocnoevl meopuu:

3aKOH pACHPEAEIEHU MOMHOCTRIO XAPAKTEPU3YeT CAyualHyioo BeruuuHy. OmgHako mpu
PENIEHUH MPAKTUUECKUX 34149 HET HEOOXOMMOCTH 3HATEH BCE BO3MOIKHEBIE 3HAUEHUS CIYJATHOM
BEJIMYUHEL M COOTBETCTBYIOIIME UM BEPOATHOCTH, a yAOOHEE HOIB30BATHCA HEKOTOPBIMH
KOJIMYECTBEHHBIMHU MOKA3aTENAMH, KOTOPBIE MAIOT JOCTATOUYHYH MH(POPMAINI0 O CIy4anlHOU
BEIMYMHE. |aKWe IT0OKA3aTeIu Ha3BIBAIOTCA YUCIOBLIMU XAPAKMEPUCMUKAMU  CAIVYAUHOU

GEAUYUHDI .
OCHOBHBIMH W3 OSTUX XAPAKTEPUCTHUK SABIIAIOTCA: MAMEMAMUYecKoe OXCUOAHUE,
oucnepcus u cpeoree K8aopamuiecKkoe OmKI1OHeHUe. Mamemamuueckoe odcuOaHue

XAPAKTEPUIYET TOJIOKEHNE CIYYaWHOM BEMWUMHBEI HA YHUCIOBOM OCH, OOpPENENsAs HEKOTOPOE
CpEOHEE 3HAYCHUE, OKOJIO KOTOPOrO COCPENOTOYEHBI BCE BO3MOJKHBIE 3HAUEHHA CIy4aUHOU
BEIMYMHEL. [[7s pemeHus MHOTHX 3a3ad JOCTATOYHO 3HATH MATEMATHUECKOE OXKHUIAHHUE.
Hampumep, ecim W3BECTHO, 4TO MATEMATHYECKOE OKUIAAHUE UNCIA BEIOMBAEMBIX OYKOB ¥
MEPBOTO CTpenka OOomblle, 4ueM y BTOPOTO, TO HEPBBIM CTPEIOK B CPEIHEM BBHIOMBAET OOJBIIE
OUKOB, €M BTOPOH, U, CAEAOBATEILHO, CTPEAET JIydIl€ BTOPOTO.

Mamemamuueckum oxcudanuem OUCKpemHou cay4auHou geaudunbl X HA3BIBAETCA CyMMa
OPOU3BEACHUIN BCEX €€ BO3MOKHEIX 3HAYEHUH HA UX BEPOATHOCTH U 0003Hagaercsa uepe3 M(X).

[Iycre  caoywakimas BeanuumHa X mpuauMact  3HadeHus X, X5,..., X C

COOTBETCTBYIOIIUMHU BEPOATHOCTAMH [y P5y..., P . Torga mareMarndeckoe OKHUIAHHE
M(X) ciaygailiHOU BEMMUUHEL X OTIPEAEIAETCS PABEHCTBOM
M(X)=x,p, +X,p, +...+X P, .

Ecrm  muckpernas ciaydaiiHas BenuunHa X IIPUHUMACT OECKOHEYHOE MHOKECTBO
BO3MOIKHBIX 3HAYECHHH, TO

M(X)= i‘lx!.prE *
i=]

Ipumep 1. Haittn marematnueckoe 0KMIAHNE CIYIaWHOW BEMWUMHEL X, 3HASA 3aKOH €€
pacnpeneneHus

X 3 R 2

I

pi 031 0-,-6 0,3

Pemenue. Mickomoe mareMaTnyeckoe 0kuagaHue no popmyne paBHO
M(X)=3-01+5-0,6+2-03=39.
[Iyctre X' — cnyuaninas Bemiumna u M(X) — ee maremarndeckoe OKHUIAHUE.

JOKYMEHT MNMOAINWCAH X M X
OmxioH CHEAPOEAOW OUHOR SR 1LY IHH b HA3BIBACTCA Pa3sHOCTDb o ( ) .

Ceprucbukar:  2C0040043E9ABEBIS2205E TBAS00060000043 . N
Branenel mﬂmawa&%gcgﬁg&% TPEOYETCA OLEHUTH PACCEIHUE BO3MOKHBIX 3HAUEHWUHN CIy4alHOMN

BEJIMYUHBEI BOKPYT €€ CpemHero 3HaueHus. Hampumep, B apTWLIEpUN BAKHO 3HATH, HACKOJIBKO
Neitcre Y AHO, JUICYT, CHAPAZEL BOTH3H 1€, KOTOpas J0/DKHA OBITH MO paskeHa.
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Hucnepcueu  (pacceanHuem) — OuckpemHou — CIVYQUHOU  GEIUYUHbI  HA3BEIBAIOT
MAaTEMATUIECKOE  OKMOAHME KBAgpaTa OTKIOHEHMA  CIyd4allHOM BEIMYUHBI OT €€
MATEMATHIECKOTO OKUTAHU:

DX)=M[X -M(X)I.
JIns BBEIUMCIEHWA OUCIEPCUH YACTO OBIBAET yAOOHO BOCMOMB30BATHCA CHEYIOMIEH
(popmysion:
D(X)=M(X")-[M(X)T.
IIpumep 2. Haiitu gucnepcuro CIydaniHOM BEMMYMUHEL X, KOTOpAas 3aJaHa CIACOYIOIIMM
3aKOHOM paCOpeIEaeHNA

X. 2 3 5

I

pi 0'«-1 0-,-6 0,3

Pemenune. Maremartnueckoe oxunanue M(X) pasno:

M(X)=2-01+3-06+5-03=35.

.
3aKOH pacrpeneneHus CIy4aliHOU BETUINHEI X ° umeer Bux:

2

X. 4 9 25

I

pf 0?1 01:6 0.}.3

Maremaruueckoe oxunanme M (X 2) paBHO:

M(X*)=4-01+9-0,6+25-0,3=133.
HMckomas qucnepcusa paBHa
D(X)=M(X*)-[M(X)]' =13,3—(3.,5)> =1,05.
Jns oneHkn paccesHus BO3MOIKHBEIX 3HAYEHMM CIIYIallHOM BEIWYHMHEL BOKPYI €€

CpPEIHEr0 3HAYEHU CIIYKHUT TAKKEe CPEIHEE KBAAPAaTHIECKOE OTKIOHEHUE.
Cpeonum Keadpamu4eckumM OMKIOHEHUeM CIy4auHou eGeiuydurbl X HAa3bIBAETCH

KBAJIPATHBIN KOPEHE U3 TUCIIEPCHU:
o(X)=/D(X).

Ipumep 3.Crnygaitnas semmunHa X 3a1aHa CIEIYIONMM 3aKOHOM PACHPEIEIECHUA:

X. 2 3 10

I

p. 0,1 0,4 0,5

Hairtu cpegHee kBangparudecKoe OTKIOHEHHUE a(X)-
Pemenune. Maremarnueckoe oxunanue M(X) pasno:

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

Maremarnueckoe OxHuIaHNE M(XE) PaBHO:
2
anwrronnon nogncso M (X ™) =4-0,1+9-0,4+100-0,5 = 54.

e o AAENT AHETTEPCHIO. ™
D(X)=M(X*)-[M(X)] =54—(6,4)" =13,04.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Hckomoe cpemHee KBaapaTuuecKoe OTKIOHEHUE PABHO:

o(X)=+D(X) =4/13,04 ~3,61.

JluckpeTHasa ciydaiiHas BEIWUMHA MOJKET OBITh 3aaHa MEPEYHEM BCEX €€ BO3MOIKHBIX
3HAYEHUM U UX BEPOATHOCTEU. OOHAKO TAKOM CIOCO0 3a1aHNsa HEONPUMEHUM 718 HENPEPBIBHBIX
CIyYATHBIX BETMUMH.

Hampumep, paccMoTpum CroydaliHyr0 BEIMYMHY X, BO3MOIKHEIE 3HAYEHHA KOTOPOH

CIUIOLLE 3AITOJIHAIT UHTEPBA ((I, b) O4eBHUIHO, YTO HEBO3MOKHO COCTABUTH MEPEUEHD BCEX

BO3MOKHBIX 3HaueHnd X. [Tosromy nenecoobOpa3zno gate o0mmii cmocod 3aganus moORIX TUIIOB
CIyYaHBIX BEMWUMH, OIS YErO0 BBOIATCS (PYHKIIUM PACHPEOECIEHUSA BEPOATHOCTEW CIy4allHOU
BEJIMUNHEI.

[Tycte x — mencTBUTENBHOE YUCIO. BEpoATHOCTE COOBITHA, COCTOAMIETO B TOM, 4TO X
TPUMET 3HAUEHHE, MEHBILIEE X, T.€. BEPOATHOCTh COORITHA X < X, 0003HauMM uepe3 F(x). Ecan

X M3MeHsercs, To mMensercau F(x), T.e.  F(x) — QyHKIHA OT X.
Dyukyueu pacnpeoeienus CIy4auUHou eeiuduHel X HassBaeTCa QYHKUUA  F(x),

ONpENENnAonias BEPOATHOCThE TOTO, YTO CIy4alHasd BEJIMYWHA X B PE3YIbTATE HCHBITAHUA
IPUMET 3HAYEHUE, MEHBIIIEE X, T.€.

F(x)=P(X <x)-
['eomMeTpuYeCKH 5TO PABEHCTBO MOYHO MCTOJKOBATL TaK: J'(x) €CTh BEPOATHOCTE

TOr0, 4TO CIy4alHAS BEIMYMHA MPUMET 3HAYEHUE, KOTOPOE M300pakaercs Ha YMCIOBOU OCH
TOYKOH, JIC)KAIIEH JIEBEE TOUKH X.
Ipumep 4.Crnygaitnas BemmunHa X 3amaHa Caeayromen (yHKINEH PACTPEIEIEHNA:

-~

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

oy

HailTh BepoATHOCTH TOr0, 4TO B PE3YAbTATE UCHBITAHUSA X TIPUMET 3HAYEHUE,
npunamiexamee uarepsany (0, 2): P(0< X <2)= F(2)— F(0).

Pemenue. Tak kak Ha uHTEpBANE ([)5 2) , IO YCIIOBUIO, F(J‘C) = .If4 + 1/4,

To F(2)— F(0) =(2/4+1/4) —(0/4 +1/4) =1/2 - Ur1ax, p(0< X <2)=1/2-

HenmpepeiBHy0 Cray4aiiHy:0 BEIMUMHY MOKHO TAaKXKe€ 3a4daTh, WCIONB3YyAd OPYIYIO

() YHKIIMTIO, KOTOpAsA HA3BIBAETCA (DYHKIMEN TUIOTHOCTH.
DyHKyueu NIOMHOCMU HENPEePLIGHOU CAVHYAUHOU 6eludunbl X Ha3bIBACTCA (DYHKIHA

f ()C) — IIepBasA NPOU3BOIHAA OT (PYHKIIMM pacrpenencHus F (}: ) ,

f(x)=F'(x).

Orcroma cnenyer, 9ro (PyHKIUA pacHpenenceHusa ABAAETCS NepBO0OpasHON AA (PYHKIIUU
IIOTHOCTU. [l OmMcaHus pacnpenenceHus BEPOSTHOCTEH AUCKPETHOM CIIY4aMHOM BEIMYHHEL
(pyHKIIMA OIOTHOCTH HEMPUMEHHUMA.

3Has (PYHKIMIO TIOTHOCTH, MOMKHO BBIYMCIWTE BEPOATHOCTH TOTO, YTO HEMPEPBIBHAL
CJIydyalHas BEJIMYMHA TPUMET 3HAYEHHUE, MPUHAIIEKANIEE 3aJaHHOMY UHTEPBAITY.

Teopema.Beposmuocmb mozo, 4mo HENpepvlGHasA CAVHAuHAaAsA 6GeluduHa X npumem

3HQ4eHUe, NPUHAoIeMHcaujee UHMepBaly ((I, b) pasHa OnpeoeleHHOMY UHmMezpaty om

(DYHKYUU NTOMHOCMU, B3AMOMY 8 hpedeiax om a 00 b:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

b
Ceprudmkar: 2C0000043E9AB8B952205E7BA500060000043 P(a < X < b) = If(x) dx-
a

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

IpuMmep 5. 3agana pyHKIUA IUIOTHOCTH CIIYYATHOW BETMIUHEL X:
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0 npu x<0
f(x)=42x npu O<x<l1-
0 npu x>1

HaiiTh BepoATHOCTE TOr0, 4TO B PpE3YAbTATE UCHOBITAHUA X TIPUMET 3HAYEHUE,
MMPUHAICKAIEC NMHTCPBAITY (0,5; 1).
Pemenue. Mickomas BeposaTHOCTE TTO (popMmyIie paBHA

]
PO5S<X <1)= [2xdx=x"|;=1-025=05.
0.5

3Had (PYHKOMIO TUJIOTHOCTH PACHpeneneHusn f ()C) , MOKHO HAWTH (YHKIMIO

pacrpenencHus F (X) o (popmyie

Fx) = [ f(2)dz

Mamemamuueckum oxcudaHuem HenpepvlHOU CAYHYaUHOU GeluduHbl X, BO3MOIKHBIC

3HAUEHUA KOTOPOWU HPHUHAIIEKAT OTPE3KY [{I, b] , HA3BIBAETCA CHEOYIONIUM OIPENEICHHBIN
UHTErpan

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

Aucnepcueu HenpepwigHOUu cayuauHou GeauyuHbl X, BO3MOIKHBIE 3HAYEHUSA KOTOPOH

IPUHAIEKAT OTPEIKY [{1ﬂr b] , HA3BIBAETCS CIAEIYIOMINH ONPENECIEHHEIN HHTETPal

b
D(X) = [[x=M(X)T f(x)dx.
o
Jlns Beraucnenus qucnepcuu 0onee yaoOHEI COOTBETCTBEHHO CIEAYIONIUE (DO PMYIIEL

D(X) =[x f(x)dx—[M(X)F

D(X)= | x* f(x)dx—[M (X)T"

Cpednee  keadpamuyeckoe  OMKIOHCHUE  HENPEPbIGHOU  CAVHAUHOU  GeIUYUHBL
ONPENENAeTCA, KaK ¥ 1A TUCKPETHOU CIIY4aWHOW BEIUYUHEL, CACIYIONINM PABEHCTBOM

o(X)=+D(X).

IIpumep 6. Haiitu mateMarnyecko€e OKUIaHNE, TUCHEPCUI0 U CPETHEE KBAAPATHUYECKOE
OTKJIOHEHUE CIy4aWHOW BEIMYUHEI X, 3aJaHHOM CIEAYIONIEH (PYHKIIUEN pacpeneneHus:

0 npu x<0

F(x)=<x npu 0O0<x<I
OOKYMEHT NOANMNCAH

SNEKTPOHHOW NOAMNUCHLIO 1
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Snanenew:  WeOpyugrpdaiEe Hﬁﬁﬁ@ﬂﬁﬁw{ﬁuﬂm HJIIDTHD;JTHZ

npu x>1
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o~

0 npu x<0
f(x)=F'(x)=41 npu 0<x<I
0 npu x>1

Haitnem maremarnueckoe oxuganue mo gopmyne (8.1):

I
M(X)=[x1-dx=x"/2 | '=1/2.
()

Haitnem mucnepcuto mo popmyne (8.5):

D(X) =[x 1-dx—[1/2] = x*/3

1

—-1/4=1/12-
, ~V4=1/
Haitnem cpennee kBagpaTnueckoe OTKIOHEHUE 1O (popmyie:

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

KoppenanmoHHeId aHAIN3 U PETPECCHOHHBIN AHATH3 SABJIIOTCA CMEKHBIMHM PAa3IeIaMHu
MATEMATHUECKON CTATUCTUKH M NOPEOHA3HAYEHBI I M3YYEHUS IO BBIOOPOUYHBIM JAHHBEIM
CTAaTUCTHYECKOM 3aBUCUMOCTH CIYYAWHBEIX BEIWYWH. [[BE CiIydaliHbI€ BEIMYMHBI MOTYT OBITH
CBA3aHBI MO0 (PYHKIIMOHATEHOW 3aBUCHMOCTBIO, TUO0 CTATUCTUUECKON 3aBUCUMOCTBIO, JTHOO
OBITH HE3aBHCUMBIMH.

Crporas pyHKIMOHATBHASL 3ABUCUMOCTE PEATU3YETCS PEOKO, TAK KAK 00€ BEITMIMHEBI WIH
OHA W3 HUX NOIOBEPIKEHBI €MI€ NEUCTBUIO CAYYAUHBIX (PAKTOPOB, NMPUYEM CPEON HUX MOTYT
ObITE 1 00mME A 00EUX BEIWYUH, T.€. TAKHE (DAKTOPBI, KOTOPHIE BO3OEHCTBYIOT KAK HA X .
Tak ¥ HA Y . B 3T0OM Ciydae BO3HMKAET CTATUCTHYECKAS 3aBUCUMOCTE. Cmamucmu4eckou
HA3bIBAETCA 3aBUCUMOCTh, IIPU KOTOPOM H3MEHEHWE OTHOW W3 BEIWYWH BJIEUET WU3MEHEHHE
pacnopeneneHus Apyrod. YacTHEIM CoydaeM  CTATUCTUYECKOW 3aBUCHUMOCTU  SABJIAETCA

KOppeCIAnOHHAA 3aBHCHMOCTB.
Ecmi craticTHueckad 3aBUCUMOCTD IpoABJIACTCA B TOM, 4TO IIPH U3MCHCHHH OIHO 1 13

pPacCMATPUBAEMBIX CIIYUYAMHBIX BEJIMYUH M3MEHAETCS CPEOHEE 3HAUECHUE APYrOM CIy4auHOU
BEIMYUHEL, TO TAKASA CTATUCTUUECKAA 3aBUCUMOCTE HA3BIBAETCA KOPPEIAYUOHHOU.
Jlna anamuza KOPPEAIMOHHOM 3aBUCUMOCTH BOCHOJIB3YEMCI MEMOOOM HAUMEHbULUX

kgaopamos. llpn MCMOMBE30BAHUM 3TOT0 METOAA CYMMa KBAaApPAaTOB OTKIOHEHWH Yi — V. (
| = 1,2, ooy ), e Y!. — BBIUMCJIEHHAA MO ypaBHeHUIO (14.5) opauHara, COOTBETCTBYIOMIAN

HaOmonaemMomy 3Hadenuro X;, a )V, — nHaOmomaemas opauHara, COOTBETCTBymomas X.,

IOKHA OBITE MHUHAMAJIRHOH. laKk KAk KaXI0e€ OTKIOHEHHE 3aBUCHT OT OTBICKHBAEMBIX
MapaMeTpoB, TO U CYMMAa KBAJIPATOB OTKJIOHEHUHN €CTh (DYHKIUS ATUX MapaMETPOB:

F(p.b)=) (Y, ~y)’

HJIN

F(p,b)=) (px,+b—y,)".
i=1

Jlna  OTBICKAHMA MMHAMYyMd TPHUPABHAEM HYIIO COOTBETCTBYIONIUE  YACTHBIE

[TPOU3BO IHBIC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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oF =22(px,. +b—y.)x, =0
op i=1
J‘EJF <

— =2> (px,+b—y,)=0

| Ob i=1

PemuB 5Ty cucTreMy OBYX JIMHEHHBIX YPAaBHEHHH OTHOCHTEILHO O U b, Halnem

M CKOMBIE ITAPAMETPHI:

n H n 2
=(n2x,.y,._zx,..zy,.] nzx (ZI) ;
i=1 i=1 1=l
n n n n n n :
(5050 Saso) [0 (50)
i—] i—1 i—] i—]

AHAIOrMYHO MOHO HAWTH BEIOOPOYHOE YPAaBHEHME NMPAMOM JIMHMU perpeccun X Ha

Y.
X, =p,y+c,

rae O, — BBIOOPOUHEIN KOY(PPUIMEHT PETPECCHH X mal .

Ipumep 1. Haiiti BeIGopouHOE ypaBHEHHE mpsaMoii auHuM perpeccnn ¥ Ha X MO
MAHHBIM F1 = 5 wabmroneHuil:

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

CocTaBuM CAEOYIOMYIO PACYETHYIO TA0mMIy 2.
Haiinem nckomeie mapamerpsl u3 coornomenui (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.

Hamumewm nckomoe ypaBHEHNE IPAMOU TMHUH PETPECCUU Y ma X :
y =0,202 x + 1,024,

Tadoanwuia?l.

"
A Yi X; Ai 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
n n n
saroge] )Y, 2% 25,
Ceptudmkar: 20000004 3E9A : J5ETBAS0 'EIEEIﬂﬂEIEIdSE 1 i=1 i=1
Bnageneuy; lLlgBayxoea TaTegrs] AnekcaHapoBH _8’ 15 =57$50 :26’975
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[Tpu Gompmom unciae HAOMOAEHUI OOHO M TOKE 3HAYEHUE X MOMKET BCTPETUTCA n.
pas, OIHO M TOXE€ 3HAYCHWE Yy — F1 Pa3, ONHA M TA KC IMapa duCen ()L',, y) MOKET
HaOIIO 1aThCA ”A‘}-‘ pa3. Ilosromy nmanHele HAOMIOIEHWN CHAEOYET TPYNOUPOBATH, OJA ITOTO

MOACUYMUTBIBAIOTCA 4acToTel /1, N Bce crpynmpoBaHHBIE JAHHBIE 3AITUCHEIBAIOTCS B

}_.-,- n_x}!'

BUE TAOTUIIEI (mampumep, tabmna 3), KOTopas HA3BEIBAETCS KOPPETIAYUOHHOU.
Tadauia3.
X
n
Y 10 20 30 40 Y
0.4 5 — 7 14 26
0,6 — 2 6 2 12
0,8 3 19 — — 22
n, 8 21 13 18 n =\

B nepBoi CTpoKe KOPPETAINOHHOM Ta0mIel  yka3ansl HaOmonaemere 3nauenus (10; 20;
30; 40) npu3naka X , 4 B IepBOoM cTosbne — Habmogaemslie 3nauenus (0.4; 0,6; 0,8) mpusnaka

Y . Ha NEPECEUEHNN CTPOK U CTOJIOIOB HAXOAATCSA 9aCTOTHI F1 Xy HAOMIO TAEMBIX MApP 3HAYEHUH

[IPA3HAKOB.
B nocnegnem cTos0ne 3amicansl CyMMBI 4aCTOT CTPOK, @ B HOCIEAHEN CTPOKE — CYMMEI

qacToT CTOAOIOB. B KiIeTke, pacmom0KEeHHOM B HIDKHEM OPABOM YTy TaOIUIIEL, TOMENIEHA
CyMMa BCEX 4aCTOT, T.€. 00mee uncio Bcex Habmoaenuit /1. OueBUIHO, 94TO

2 =2n,=n

Teneps onpenemim mapaMeTrpsl BEIOOPOUHOTO YPABHEHUA MPAMON JIMHUM PETPECCHH Y

Ha X B Clygae, KOTJa MOJyd4eHO OOJBIIOE YHUCIO JAHHBIX (MPAKTAUECKH I
yAOBJIETBOPUTENEHON OIEHKN MCKOMBIX MAPAMETPOB MOLKHO OBITH XO0TsA Obl 50 HAOMIOMEHMIT),

CpeoH HUX €CTh IMOBTOPAIONINECA, M OHU CTPYIIITUPOBAHEBI B BUAE KOPPEIAIIMOHHON TAOIHIIEL.
13 cucremsr (14.8) MOKHO MONYIUTE CIEAYIONIYIO CUCTEMY:

n n n
P}.xzxf +bzxi = ZI;'J’:'
- - -
J'ﬂ [ ) [
p}-ﬂ:zxi T Hb = zy:
. 1=l i=1
Jlna mpoCTOTEl MPUHAB 0003HAYEHUA Z X = ZJ{ Z y = Z y: Z X Z X;

=1

ny ny A BOCHOJIB30BABHIMCE COOTHOILEHUAMHA x—Z / y_ y \

2 _ZI EHTH§ Xy = Zn Xy (B TPEANoONOKEHWM, UYTO Tapa HHCen (I y)

EIHE POHHOW NognncChIo

Ceptudhik &ﬁfﬁﬂdﬂﬂdﬁsﬁgmﬁggﬁ m}ﬁm

Bnaneneu: lleGayxoea TaTeAHa AnexkcaHgpoBHa
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nx’ P, +nxb = Z n,,Xy
h'fp_}’:{ +b = y

Bropoe ypaBuenme cucremer (14.13) npeoOpasyem k Buay bzf—.fp},x

MOACTABUB IMPAaBYyI0 4YacTh O3TOr0 pPABEHCTBA B YPAaBHEHUE ir = P, X + b, nomyunm

CJICOYIONICC COOTHOLICHHC

y,r _yzpy_x(x_x)‘
HAHAEM U3 CUCTEMBI BBIOOPOUHEIN KOYPDUIMEHT perpeccun P,
_ 2Ny Xy ) nxy—nxy
Py = 2 —=2) 5 '
n\x” —(x) no,

YMHOKHIM 00€ 4aCTH 9TOT0 PAaBeHCTBA Ha APO0E O / o,

Tt

c n,Xy—nxy

B, —
ﬁyx T~
O

\I

nc o,
O0o3HaunM mpasyro 9acte paBeHcrsa (14.15) wepes 1 :

n Xy —nxy

FB = —
no .o,
Torma momyuaem
o,
p}‘.\: = rB s
O

X

OKOHYATETLHO TIOJTYYUM BEIOOPOUYHOE ypABHEHUE MPAMON IuHKuK perpeccun ¥ nHa X

BUIA

V., —y=r;—=—(x—X)
O

x

AHAIOTMYHO MOYKHO HAWUTH BEIOOPOYHOE YPABHEHUE MPAMOU JIMHUHM PETPECCUA X Ha

X, =x=r,=-(y=y)

Koumponsnuwie éonpocel u 3adanusn:

. YucnoBeI€ XapaKTEPUCTUKN ITUCKPETHBIX U HEMMPEPBIBHBIX CIIYYAHMHBIX BETUYHH.

2. Maremarnueckoe 0KUIAHUE TUCKPETHBIX U HEMTPEPBIBHBIX CIYYANHBIX BETUYHH.

3. Jlucnepcust IMCKPETHEIX U HEMPEPEIBHBIX CITYYAWHBIX BETHUMH.

4. Cpennee KBAApaTHUUECKOE OTKIOHEHUE MOUCKPETHBIX M HEMPEPBIBHBIX CIIyYATHBIX

AOKYMEHT MNOANMCAH
Be e’ 1EKTPOHHOW NMOANKUCHIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Braneneu: WeOS) R SHOHHAFRIHETFIX KBATPATOB.
[elcTBuTEneH: C 19@5.%%1{[{&5{ Tﬂﬁfﬂ{ﬂﬂ-
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7. Be1bopounoe ypaBHEHHE TIPAMOM JIMHUM PETPECCUN.

3amanne l. YCTpouCTBO COCTOMT M3 TPEX HE3aBUCMMO palbOTAroOmMX SIEMEHTOB.
BepoAaTHOCTE OTKa3a Kaxagoro osnemeHra B oaHoMm oneite paBHa 0,1. CocraBute 3akoH
pacnpeneneHus 4uciaa OTKa3aBIIMX SJIEMEHTOB B OJHOM OMBITE.

3amanue 2. B maprum 10 % wnecranmaprueix neraner. Hayram otoOpaner 4 nperanu.
Hamucate OMHOMMANBEHEIN 3aKOH PACIPENCIECHUA OUCKPETHOW CIY4AWHOW BEIMUYWHBI — YUCIIA
HECTAHOAPTHEIX JETAJIEH CpPEeOH UETBIPEX OTOOPAHHEIX M IMOCTPOUTH MHOTOYTOJIBHHK
MOMY4EHHOTO PACIPENCTECHUA.

3amanue 3. Jluckpernas ciydalHas BEMMYMHA X NPUHUMAET TPH BO3MOKHEIX 3HAYECHUS:

x, =4 C BEPOATHOCTEIO p =(,5 x, =6, C BEPOATHOCTEIO p =(,3 U X3 C BEPOATHOCTLIO [j. Hawnti

Xy 1 Py, 3Had, 94TO M(X) — 8 .

Bamanme 4. Jlam TmepedeHs 3HAYEHWH OUCKPETHOHW CIOyYAHHOW BEIWYHHEL X !

X = —1, A = 0:-1'3 = 1, a TAKKe M3BECTHLEI MAaTEMATHYECKHE OKHUIOAHUA CAMOH TOH BEITWUHUHEI

U €€ KBajapara: M(X) = 0,1, M(Xz) — 0, Q.. Haittu BEPOATHOCTH [, Pys Ps-.
3amanue 5. CnydgaiiHas BemmuuHa X 3a1aHa (PYHKUIHMEH paclpeneIeHus:

-

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

LS

Haitru: a) nnoTHOCTE pacupeneneHnus CIy4aliHOW BEMMYUHEL; 0) BEPOATHOCTE TOTO, UTO B
pe3yAbTATE UCHBITAHUS BEIMIUHA MPUMET 3HAYCHHE, 3aK/TIOUEHHOE B MHTEpBAIE (2,3).

3amanue 6. Hairtu BRIOOpOUHOE ypaBHEHHME NPAMOM JUHUU perpeccun Y Ha X mo
OAHHBIM, MPUBEAEHHBIM B CIEAYIOMIEH TadmiIe:

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

AOKYMEHT MOANNCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ipaxkmuueckasa pavoma Ne8. Ocroebl 6b100p0oUH020 Memooa U 371eMeH bl

CIamUCMUYeCKoU meopuu oUeHUGaAHUA.

Ilens: 3akpenurs MNOHATHA BBHIOOPOYHOM COBOKYITHOCTH, BBIOOPOUYHOM (DYHKIIUH

pacrpeneneHus .

Ocnoevl meopuu:

[Ipeomemom mamemamuyeckou cmamucmuKku AGIAEMcs CO30aHue Memoodog chopa u
obpabomku cmamucmuyecKux OaHHbIX 011 NOJYHYEHUA HAVYHBIX U HPAKMUYECKUX 6bl8000E.

Marematnueckas CTAaTUCTUKA OITMPAETCA HA TEOPHUIO BEPOATHOCTEH, M €€ LENb —
OLIEHUTH XAPAKTEPUCTHUKHU I'€HEPATHEHON COBOKYITHOCTH MO BEIOOPOUYHEIM TAHHEIM.

Ecrm  TpeOyercs wW3yduTh COBOKYHNHOCTE OJHOPOJHBIX OOBEKTOB OTHOCHUTEIBEHO
HEKOTOPOTO TPHU3HAKA, XApPAKTEPU3YIOMIETO ATH OOBEKTEl, TO ECTECTBEHHBIM SBISIETCA
OpPOBEAECHUE CIUIOMIHOTO 00cnenoBanusa, T.€. O00CIemoBaHME Kakaoro W3 OOBEKTOB
COBOKYITHOCTH OTHOCHUTEIBLHO 3TOr0 mpu3Haka. Ha mpakruke, 0qHako, MpoBENEeHHE CIUIOMIHOTO
00cnenoBaHuA MO TEM WM MHBIM ITPHYUHAM 4YaCTO OBIBAET HEBO3MOKHBIM. B Takux ciydaax
CIIy4aHO OTOMPArOT U3 BCEU COBOKYITHOCTU OIPAHMYEHHOE YHUCIO OOBEKTOB M MOABEPTAIOT UX
HU3YIEHUIO.

Bvibopounou cOB0OKYNHOCMbIO WM TPOCTO GblOOPKOU HA3BIBAETCA COBOKYIHOCTH
CIydalHO OTOOpaHHEIX 0OBEKTOB. [ eHepaibHOU COBOKVHNHOCMbIO HA3BIBAETCA COBOKYITHOCTH
0OBEKTOB, M3 KOTOPHIX MPOM3BOIUTCA BeIOOpKA. Hampumep, ecmm Bce crynenHTtsl HamoroBou
AKaZEMHUN — 5TO0 T€HEPAJIbHASA COBOKYIHOCTB, TO CTYIEHTHl KAaKOM-JIHMOO T'PYNNEl ABJLAIOTCA
BEIOOPKOH.

Obwvemom COBOKYIHOCTH (BBEIOOPOYHOM MIIM TEHEPATLHON) HA3BIBAETCS YUCIO 0OBEKTOB
5TOU coBOKymHOCTH. Hampumep, ecnu u3 1000 meranenn orobpano mms oOcnmemoBanus 100
neranei, To 00veM remepabHoi coBokymHocta [N = 1000, a 06vem Be1bopku 172 = 100 .

[Ipu cocraBnenmy BEIOOPKUM MOKHO MOCTYIATH ABYMs Croco0amm: mocnme Toro, Kak
O0OBEKT OTOOpPAH M HAO HUM HPOU3BEIECHO HAOMIOAEHUE, OH MOKET OBITE BO3BpANIEH MO0 HE
BO3BPAMIEH B T€HEPATLHYIO COBOKYITHOCTE. B 3aBUCHMOCTH OT 3TOTO BBEIOOPKHU MOAPA3AEIAIOTCS
HA ITOBTOPHBIE U OECITIOBTOPHEIE.

l[loemopnou HA3BIBAIOT BEIOOPKY, IIPH KOTOPOH O0TOOpaHHBIM 00BEKT (mepen oTtbopom
CJICOYIONIETO) BO3BPANIAETCS B TEHEPATBLHYI COBOKYNHOCTB. becnogmopHou Ha3BIBAIOT
BEIOOPKY, ITPH KOTOPOM OTOOPAHHEIN OOBEKT B TEHEPATBHYI COBOKYMHOCTE HE BO3BPANIAETCA.

Jlns Toro, aT0OR MO JAHHBEIM BEIOOPKHM MOKHO OBLIO JOCTATOUYHO YBEPEHHO CYIUTH 00
WHTEPECYIONIEM ITPU3HAKE TEHEPATBEHON COBOKYITHOCTH, HE00X0IMMO, 9TOOBI 0OBEKTHI BEIOO PKU
MPABUIBHO €ro MpEeNCTaB/Lmn. Jpyrumu ciioBamH, BEIOOpPKA OOJKHA NPABUIBHO MPEACTABIATE
OPOMOPLUH TEHEPATBEHOM COBOKYIMHOCTH, T.€. BBIOOpKA OOJIKHA OBITH penpe3zeHmamuGHOU
(npeocmaegumenvHou ).

B cuny 3akona OOonpmMX 4YuCen MOMKHO YTBEPKIOATh, 4YTO BeIOOpKA Oymer
PENPE3EHTATUBHON, €CIM KakKABIM OOBEKT BBIOOPKM OTOOpaH CAy4alHO W3 TEHEPAIBLHOU
COBOKYITHOCTH B ITPEAIIOJIONKEHNH, YTO BCE OOBEKTHI UMEIOT OIMHAKOBYIO BEPOATHOCTE IMOMACTD
B BEIOOPKY.

Cratuctuueckoe pacmnpeaeneHre rpauiyeckl MOKHO M300pa3suTh  Pa3THIHBIMHU
cnoco0amu, B 4aCTHOCTH, B BUJIE ITOJIMTOHA U TUCTOTPAMMEIL.

[obo®EORIONTWeAtom HA3BIBAETCA JIOMAHASA, OTPE3KHM KOTOPOHM COEOUHSAIOT TOYKH
SNEKTPOHHOW nﬂnnscbm

cepmq»(axl icﬂdﬂqo E9 BEE,@’.;EEH@? &SQﬂﬂﬁ,ﬂﬂﬁﬂﬁﬁE; n, ) Jlns mocTpoeHus mOIUroHa 4acToT Ha OCH adcuuce

Bnaneneu: llleGayxoea TaTes Ha Anekc aHOpoBHa

OTKJIA[BIBAIOT BAPUAHTEL X, @ HA OCH OPAMHAT — COOTBETCTBYIOMIME UM YaCTOTHL /1. Touku
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(I is N, ) COEIMHAIOT OTPE3KAMH MPAMBIX U ITOJIYYAOT [TOJIATOH YaCTOT.

llonueonom omHocumenbHblx uYdacmom Ha3BIBACTCd JIOMAaH dd, OTPE3KH KOTO pﬂﬁ

COEOUHAIOT TOYKH (xl; ‘#Vl), (Iz; Wz)ﬁ e (}Ck; W,{) [Toruron OTHOCHTENBHBIX

JacTOT CTPOMTCSA AHAJIOTUYHBEIM HOJWTOHY 4acTtoTr oOpazom. Ha puc.
OTHOCHUTEIBHBIX YaCTOT CIEAYIOMIErO pacipeneneHus:

M300pakeH TMOJUTOH

Tadbmwuimal

X. 2 1 6 8
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. [Toauros oTHOCHUTEIBLHELIX YACTOT.
B chayuae HempepeIBHOTO MPU3HAKA TEIECO00pa3HO CTPOUTH THUCTOTPAMMY, IS UYEro
WHTEPBAJ, B KOTOPOM 3aKIIOYEHBI BCE HAOMOOAEMBIE€ 3HAYEHUA MMPU3HAKA, pa3OuBaercsa Ha
HECKOJIBKO YAaCTHMYHBIX WHTEPBAJIOB JIMHOW /7 W UIA KaXIO0TO YACTHIHOTO WHTEPBAIA

Haxoaurcs 1, — CcyMMa 4acToT BAPUAHT, MOMABIINX B /- HHTEPBAJL.

lucmoepammou  wacmom  HA3BIBACTCA  CTymeHdaras (urypa, Ccocrosmias M3
MPAMOYTOJIEHAKOB, OCHOBAHHSIMH KOTOPBIX CIOYKAT YACTHYHBIC HHTEPBAIBI TIHHOWO /f2, a

BBICOTBI PABHBI OTHOIICHUIO 71, / h . Jlna mocTpoeHus ruCTOTPaMMBl 4acTOT HA OCH aOCIIHCC
CIE€NYET OTJIOKWUTH YACTUUHBIE MHTEPBAJIEL, 4 HAJ HAUMH IIPOBECTH OTPE3KH, NMAPAJUIEIBHBIE OCH

abcumce Ha paccrosunu 1, / h.

[Inomans i-r0 4acTUYHOTO TPAMOYTOJIBRHMKA PABHA h . / h = fl. — cymMe 9acToT

BAPHMAHT [-T0 UHTEPBANA; CICI0BATEIBHO, MIOWAOL 2UCMOZPAMMbl YACMOM PAGHA CYMMeE BCex
yacmom, m.e. 00veMy 6blOOPKUL.
Tadomnwuima?l

- Cymma wacror [ImoTHOCTE
Hacruuneri BAPUAHT YACTUYHOTO
WHTEPBAI JIIMHOKO h=5 mmrepsana 1. 4acTOTHI 1, / h
[
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

3NEKTPOHHOW NOANMCLIO

Cepvdmkar:  2CONEPRFEZHGOPAREHL T dTpaMma yacToT pacnpeneneHmns, 3aJaHHbIX B TAOIHIIE.

Bnaneneu:

lleGayxoBa TaTeAHa AnexkcaHgpoBHa
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n/ h

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

Puc.2. I'mcrorpamma 9acTor pacupeneieHus.
lucmozpammou omuocumenbHbIX Yacmom HA3BIBAETCA CTyneHuaras purypa, CoCToAmAL
W3 OPSIMOYTOJBHUKOB, OCHOBAHUSAMM KOTOPHIX CIY/KAT YACTMYHBIE WHTEPBANBI IITUHOIO /1, a

BEICOTBI PABHBI OTHOILEHUIO W / h. ['mcrorpaMmma  OTHOCHTENBHEIX YaCTOT CTPOHUTCA
AHAJIOTUYHBIM THCTOTPAMME 9acTOT 00pa3zom.
[Inomane i-r0 9aCTUYHOrO NPAMOYTOJBHHUKA pPaBHA h W / h = W —  CyMME

OTHOCHUTENBHBIX YACTOT BAPUAHT [-T0 WHTEPBANA; CIENOBATEIIBHO, MIOWAOb 2UCMOZPAMMBbI
OMHOCUMETbHBIX HACMOM PAGHA CYMME 6CeX OMHOCUMETbHbIX YACMOom, m.e. eOUHuYye.

Ecmm TpeOyerca n3ydnTe KOIUUECTBEHHEIN ITPU3HAK T€HEPAIEHON COBOKYITHOCTH, TO
BO3HUKAET 3aa4a OLEHKHU MapaMETPOB, KOTOPEIMH OMPEACIAETCA PACHPEIECIECHUE 3TOTO
npu3Haka. Hampumep, ecimm Hanepen n3BECTHO, YTO M3YyYAE€MBIN MPU3HAK PACTIPEIEIIEH B
reHePanbHON COBOKYMHOCTH HOPMAIBHO, TO HEOOX0AUMO OLEHUTE (MPUOIMKEHHO HANTH)
MATEMATHIECKOE OKUIAHNE U CPETHEE KBANPATHUECKOE OTKJIOHEHUE, TAK KAK 3TH IBa
mapaMeTrpa NOJHOCTBIO OIIPEAEIIAIOT HOPMAJIBHOE PACHPENEIICHHUE.

OOBIUHO WMEITCA JIMIIL JAHHBIE BEIOOPKH, HANMPUMEDP, 3HAUYEHWUA KOJIMUECTBEHHOTO

mpusHaka X,, X,, .. , X NOJY4CHHEIE B pe3ynerare Fl HaOmogeHuy, mpU4YeM OTH

H o
HAOIIO IEHNA NPENNOIAraroTCa HE3ABUCUMEIMU. Uepe3 5TH JAHHBIE U BRIPAKAETCS OLIEHUBAEMBIN

napamerp. Paccmarpusas X;s X5,y X, Kak HE3aBUCHMBIC CITy4alHEIE€ BETUYNHEL X s X 5

Y e s X ,» MOJKHO CKa3aTh, 4YTO HAXOKCHHE CTATUCTUYECKON OIIEHKH HEM3BECTHOTO mapamerpa

TEOPETUUECKOTO PACHPENENCHUA PABHOCWIBHO HAXO0XKIOCHUI0 (YHKOWHM OT HAOIIOJae€MBIX
CIyUalHBIX BEJIWYUH, KOTOpas M OA€T NPUOMMKEHHOE 3HAUYEHHUE OLICHUBAEMOTrO ITapaMerpa.
Hampumep, mis OLEHKHM MAaTEMAaTHYECKOTO OKHUAAHWUA HOPMAIBLHOTO PACHPENEACHUSA CIIYKUT

pyrxmms X = (X, + X, +...+ X )/H , KOTOpas ABIAECTCA CPEOHUM aApU(PMETUUECKUM

HAOMIO 1AEMBIX 3HAYCHUI MPU3HAKA.
Takum  oOpazom, cmamucmuueckou  OYeHKOU  Heusgecmuozo  napavempa @
TEO0PETHIECKOTO pacopeneneHus HA3BIBAETCS (pyHKIHAA

0 =0 (n) = 2] (X,,X,,...,X,) or nHaGmogaeMbIX CITyYaHHEIX BETMUMH, KOTOPAsS B

ONpENeIeHHOM CTATUCTUIECKOM CMEICIE OIM3Ka K MCTUHHOMY 3HAYEHHUIO 3TOTO IMapaMeTpa.

BaxuenmuMiu CBOMCTBAMM CTATUCTUUECKOH OIIEHKH, OMPEACIAINMMH €€ OIu30CTh K
NCTUHHOMY 3HAYEHUIO OIEHUBAEMOTO MAPAMETPA, SBISIOTCSI CBOMCTBA HECMENIEHHOCTH,
COCTOATENBHOCTH U A(PPEKTUBHOCTH.

[Iycte renepanbpHas COBOKYIHOCTh HW3Y4a€TCA OTHOCHUTEIBHO KOJIMYECTBEHHOIO

KYMEHT MNoAgrncaH
[TPH3HAK POHHOW NognnCLIO

Ceprucukar: ?Eﬂ%@?éﬁﬁﬁ%ﬁ?ﬁﬁﬂ CPETHER X P HaspIBaeTC cpenHee apupMernyeckoe 3HaYCHUH MPU3HAKA

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

reHEPATEHON COBOKYIHOCTH.
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Ecmm Bce 3HaueHus X;s X5, .y Xy TpHU3HAKA rEHEPATBbHON COBOKYITHOCTH 00BEMA N

Pas3INYHEL, TO TeHEPaILHAS CPEIHII paBHa
X.=(x,+x,+...+x,)/N.

Ecmm ke 3HaueHus mpu3Haka .J’E?] , e, v s X 5 UMEIOT COOTBETCTBEHHO YACTOTHI N s

NE* S Nﬁ:* MpUIeM Nl -|-]V2 +...+Nk :N., TO B STOM CJIydae TeHepaTbHasd
cpenHsAs paBHA
X, =(x,N, +x,N,+...+x,N,)/N .
Ecrm  paccmarpuBares oOcnenyemsid npu3Hak X TEHEPATBHOW COBOKYITHOCTH Kak

CIyJaMHYIO BEIWYHMHY, TO MOYKHO CHENATh BEIBOZ, YTO MATEMATHYECKOE OKHIAHHME ITPH3HAKA
PABHO TEHEPATBHOM CPEOHEN STOTO MPU3HAKA:

X, =M(X).

[Iycte Temepp 1A uW3ydeHMA  TEHEPAWIBHOM  COBOKYMHOCTH  OTHOCHUTEIBHO
KOJIMYECTBEHHOT0 ITpu3HaKka X m3BiedeHna Beroopka oowema 71 .

Buibopournou cpeoneu X p HA3BIBACTCA CpPeOHEE aApU(PMETHYECKOE HAOII0TaeMBIX
3HAYEHUM NPU3HAKA BEIOOPOYHON COBOKYITHOCTH.
Eciu Bce 3HaueHusd X X5, oo, X, TIPU3HAKA BEIOOPKU 00BbEMA F1 pa3nU4HEL, TO

BEIOOPOYHAS CPEOHSA PABHA
Xp=(x,+x,+...+x,)/n.

Ecmm ke 3HaueHus mpu3HaKa Il , XE Y e s Xk HUMEIOT COOTBETCTBEHHO YACTOTEI H] , Hz ,
s P, , IpHUEM 11, + n, +...T 1, = I, TO B 5TOM CiIydac BEIOOPOYHASA CPEIHSA paBHA

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

k
%= Sxn | /o
=1

l'enepanvrou Oucnepcueu D ;r HA3BIBACTCS CpemHee apu(METHUCCKOE KBAaapaToB

HIIH

OTKJIOHECHHMH 3HAYCHUH MPU3HAKA TCHEPAILHON COBOKYIHOCTH OT UX CPEAHEr0 3HAYCHUI X - .

Ecmn Bce smauenna X, X, , .., X, IpU3HAKa F€HEPATLHOM COBOKYIMHOCTH 00BEMA

/N pazmiunbl, TO TEHEpaTbHAS TUCIEPCH PABHA
3 2
D, = Z(xf_'xf) N .
i=1

Ecmm ke 3HaueHus mpu3Haka .J’E?] , e, v s X 5 UMEIOT COOTBETCTBEHHO YACTOTHI N s

NE* . Nﬁ:* MpUIeM Nl +N2+...+Nk =N . 10 B sTOM Clyuae TeHepambHas

TUCTIEPCHUS PABHA

JOKYMEHT MNMOANCcAH

k
—\2
Drz Z(x;'_xr) N:‘ N .
3NEKTPOHHOW NOANVCHIO =]

Ceprucbnkar:  2C0806HEPARBIhEM 5E CREGHMM00KEAOPAMUYECKUM OMKIOHEHUeM HA3BIBAETCA KBAIPATHBIM
Bnanenqep peitP e PEAepaABHGHFRCIepCHN:
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O-rz\/ﬁ-

IIpumep 1. I'enepansHas COBOKYIMHOCTE 3aaHa CAEAYIONIEN TAOIUIIEH pACTIPENEICHNUS:

X. 2 2l 5 6

I

N. 8 9 10 3

[

Haiitu renepanpHyio JUCIEPCHIO M TEHEPATLHOE CPETHEE KBAIPATHUECKOE OTKIOHEHHE.
Pemenue. Haiinem renepansHyio CpegHIO:

I__i2-8+4-9+-5-10+6-3______4
] 8+9+10+3 30

Haitnem FEHepaJILHy}o TUCTIEPCHIO:

(2-4)"-8+(4—-4)"-9+(5-4)>-10+(6-4)°-3 54
30 30

Haitnem renepampHO€E CpemHee KBAAPATHUECKOE OTKIIOHEHHE:
=D, =418 =1,34.

Buvibopounou Oucnepcuet D p HA3pIBAETCA CpegHee apu(pMETHUYECKOE KBAApaToB

D, = =1.8-

OTKJIOHEHUN HAOIIOIAEMBIX 3HAUEHUM MPHU3HAKA BEIOOPOUHON COBOKYIHOCTH OT HUX CPETHETO

3HAYeHUS X B-

Ecim Bce 3HaueHus X, X5, .., X,  m§pusHaka BEIOOpKU 00beMa # pa3nudHEL, TO

1
BEIOOPOYHAS TUCIIEPCHS PABHA

=1

Ecmm xe 3gauenus [MPHU3HAKA Il s Koy ey X ; VUMEIOT COOTBETCTBEHHO YaCTOTEI ”1 , N,

, v s Ny, mpuuem M, + n, +...+ 1, =N, 10 B 5TOM CiIydae BBEIOOPOUHAA IAUCITEPCHS

paBHa

L .
(-5, ) | /o
=1

BvlbopouHblM cpeOHUM KB8AOPAMUYECKUM

KOPEHb U3 TEHEPATHHON TUCHEPCHN :
o, =+Dj; .

IIpumep 2. BertOopounas COBOKYITHOCTE 3a1aHa CIEAYIONIENd TaOMUIEN pacIpeIeIeHN:

OMKIOHEeHUEeM Hd3BIBACTCA KB H,I[pHTHLIﬁ

X, 1 2 3 4
20 15 10 5

HYI0 JMCIEPCHIO 1 BEIOOPOYHOE CPETHEE KBAAPATUIECKOE OTKIIOHEHUE.

Haittu BE10OpO
DHMEH%GQpﬂWW CPEIHIOO:

CepTudukar:
Bnaneneu:

2C0000043E9ABEBBO952205E7BAS00060

llleGayxoea TaTeAHa MEHEE»—:%;DEHE
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Haitnem BEIOOpOUHYIO AMCHIEPCHIO:

. (1-2)"-204+(2-2)"-15+(3-2)*-10+(4-2)*-5 50 _
50 50

Haitnem BEIOOpOUHOE CpemHEee KBAAPATHUECKOE OTKIIOHEHHE:

G_B:\/FBZ\HZI‘

Tenepr mycte TpeOyerca mo gaHHBEIM BEIOOPKHM OLEHUTE HEU3BECTHYIO T'E€HEPAIBLHYIO

D, L.

OUCTIEPCHIO D r Bribopounas gucnepcus D p SBIACTCA CMENIEHHOH OIEHKOH D > TAK KaK
n—1
M (DB ) - . Dr‘

Ecmm ke B KadeCcTBE OILEHKM TEHEPATBHOM OJUCIEPCHU NOPUHATE UCHPABIECHHVIO

5
oucnepcuro§ , KOTOpasd MOJYYAETCA NMYTEM YMHOKEHHSA DB Ha JIpoOL H/(H —1), TO OHA

OyIeT HECMEMIEHHOM OLIEHKON TeHepansHoN mucnepcuu. [Tomyaaem
k

Z(Is B EB )1”:

2=""_p =" 1\ = i(x.—i Yn | /(n—1)
L n-1 " n-1 n o o

n o5 no (D,) n n-1 D D
n-1 ") n-1 “n-1 n " :
HMmeercas gBa cmocoda OLEHKM MapaMeTpoOB: TOUYEYHBIM W UHTEPBAIBHBIN. |0YEYHBIE
METOIBl YKA3BIBAIOT JIUMIb TOYKY, OKOJO KOTOPOM HAXOIUTCA HEW3BECTHBIM OIEHUBAEMBIH
napamerp. C ODOMONIBI0 HHTEPBANBHBIX CIIOCOOOB MOKHO HAWUTH WHTEPBAI, B KOTOPOM C
HEKOTOPON BEPOATHOCTEIO HAXOIUTCA HEU3BECTHOE 3HAUCHUE TTapaMeTpa.
Toueunou HaA3BIBAETCA OIEHKA, KOTOpas ompepemsercs omHuM ugucinoMm. [Ipu Beibopke
Majgoro oObeMa TOYeYHAsds OIEHKAa MOKET 3HAUUTEIbHO OTJMYATECA OT OIEHHUBAEMOTO
mapaMerpa, T.€. OIPUBOOWUTE K TpyOsIM omuOkam. [lo sroi mpuumne npu HeOOmpIOM 00BEME

BEIOOPKU CIIEAYET MOJIB30BATHCS UHTEPBAILHEIMHU OIICHKAMMU.
HumepeanvHou HA3BIBAETCA OTIEHKA, KOTOPASA OMPENEIAETCS IBYMS YACIAMU — KOHIIAMU
uHTEepBAIA. MHTEpBAIBHEIE OLEHKN NO3BOJIAIOT YCTAHOBUTE TOYHOCTh M HAAEKHOCTE OIEHOK.

M(s*)=M

[lycte HalimeHHas Mo AaHHBIM BBIOOPKH CTATHUCTUYECKAS XAPAKTEPUCTUKA v CITy/KUT

Tounee ompenenser mapamerp €, uem Mmeneme O . TouHocmb OyeHKU XAPAKTEPU3YETCS
ITOJI0 KUTEIHHBIM YHCIIOM O .

OI[EHKOM HEW3BECTHOTO MHapamerpa G.FEcmm O >0 n < O, TO OLEHKA 9 TEM

OnHako HEIp3Ad KATErOPUYECKH YTBEpPKAaTh, 4YTO OIICHKA v YIOBJIETBOPAET

HEPABEHCTBY ‘ 0—6 ‘ < O . CrarucTuuecKkue MeTOAB IIO3BOJIIOT JIMIIb TOBOPUTH O
BEPOATHOCTH, C KOTOPOM 3TO HEPABEHCTBO OCYILECTBIIACTCS.

Hadesxcnocmpro  (0ogepumenvHoll 6eposmHocmpio) OUSHKH (@ 1o € mnasemaercs

BEPOATHOCTE )/, C KOTOPOH OCYILIECTBI/IIETCA HEPABEHCTBO 0—-0|<0.1e.
OOKYMEHT UDﬂHHCHH _
IANEKTPOHHOW NOANWUCEKO .
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E P(‘ 9 o gl < 5)_ :'V )
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
]% KA4ECTBC ;V GEPETCH qHCIIO, 6.‘."[[«{31{0& K COUMHHIIC.
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13 mepaBencraa

0—0 ‘ < O JEerko MOXKHO MOJYYUTH JIBOMHOE HEPABEHCTBO

0-5<0<0+5.

Torma coorHomeHne NMPUHUMAET CIEOYIOMINH BUI
Pl6-6<6<0+5)=y.
JTO COOTHONIEHME O3HAYAeT CHEAYIONIee: BEPOATHOCTH TOTO, YTO WHTEPBAI

(0 — S5, 0 + &) saxmouaer B cebe (MOKpEIBAET) HeM3BeCTHEIH mapamerp €, pasHa V.

Uureppan (6 — O, 6 + O) HaszpBaercs 0oGepumenbHbIM UHMEPBWIOM, KOTOPBIM

[TOKPBIBAET HEN3BECTHEIA mapamerp & ¢ 3a1aHHOM HANEKHOCTBIO ) .

[Iycte komuuecTBeHHBIM mnpu3HAK X TEHEPATRHOM COBOKYOHOCTH PAaCHpPEneneH
HOPMAJIBHO, PUYEM CPEIHEE KBAAPATHUECKOE OTKIOHEHHE O H3TOr0 pacupeneneHus U3 B € CT
H 0. Tpedyercsa O1eHUTs HEM3BECTHOE MaTeMaTHIecKoe oxkuaanne (I 1o BEIOOPOUHON CpemaHeln
X . [TocraBum cBoeit 3amadeii HANTH TOBEPHTEIBLHEIC HHTEPBAIEI, MOKphIBarOIMe mapamerp
C HAJIEKHOCTLIO V/ .

bynem paccmarpuBarh BEIOOPOUHYIO CPEMHIO X KaK CIVIAHHYIO BETUUYUHY X (x

M3MEHSICTCS OT BHIOOPKH K BEIOOPKE) U BEIOOPOYHBIC 3HAYCHUS mpusHaka X,, X, , .., X —

KaK OJTMHAKOBO PACHPEIECICHHBIE CIIyYaNHBIE BEIMIUHEL X s X Dy e s X . (3TH 9HCIa TAKKE

M3MEHAIOTCSA OT BBIOOPKH K BBEIOOPKE). MaremaTtnueckoe OKHAaHME KakKAOM W3 3TUX BEIUUNH
paBHO ( wu cpemHee kBagpaTnueckoe oTkioHeHne — O ..

[Torygaem, aT0 mapamMeTpsl pacnpeneneHus X CIIEVIOIIHE:
M(X)=a, o(X)=oc/n.

[TorpeOyem, 9T00BI BEINTOIHAIOCE COOTHOIIEHHNE
P(|X —d<5)=y.

rae ¥ — 3aJaHHas HAOCKHOCTE.

Mcnonssys Gopmyny ¢ samenoir X Ha X u0 na {T(f) = r_'}'/—\f 1 , HETPYIHO

[TOJYUHUTEL COOTHOILICHHEC

P(|X —d|<5)=20(5n /o) =20(1).
rae [ = (S‘\XE/‘D_

Haitng u3 mocnegHero paBeHcraa O =1to / ~/ 11 , MOKHO HAITHCATH

P( X —dl< m'/\/g)= 2D(1).

Obo3Hagas amasa OONIHOCTH BBHIOOPOUHYIO CPEIHIOI0 BHOBH 4E€pPe3 X,  IMOJYYAEM

COOTHOIICHHA
D(1) = 7/2

P(I—rcr/\/gda < E+IJ/\/E)=;V.
3ﬁ.¢wﬁugEWCTE}D Y MOXKHO YIBEPKOATk, YTO NOBEPUTCILHBIM HMHTEPBAI
Eﬁj;‘;fe x ﬁi&ﬁiﬁ?ﬁif&ﬁi& ﬁbp\?% ") NOKpHIBAET HEM3BECTHHIA mapamerp (I, mpu 5TOM
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TOYHOCTE OIEHKH paBHA O — rg/ A1, auncno [ ompemensercs W3 paBeHcTBa IO TaOJHIE

¢pyuakumm Jlammaca.
Hpumep 3. Ciaygaiinas BenmuunHa XUMEET HOPMAJIBHOE PACHPENENECHUE C HU3BECTHBIM
CPEIHMM KBAaAPAaTHUYECKUM OTKIOHEHHEM ¢ — 3. HallTm noBepUTENBEHBI MHTEpPBAN A

OIIEHKH HEW3BECTHOTO MAaTeMaTH4eCKoro oxwumaHua (I 1mo BRIOOpOUHOM CpemHel X, eciH

00BneM BEIOOpKH 77 = 36 W 3a1aHa HANEKHOCTE OT[CHKH y — 0,95

Pemenne. Haiimem [. U3 coornomenus (13.8) momyaaem (D(f)=0,475 U 10

Tabmine pynkiun Jlamnaca Haxomum [ = 1,96 :
HaitmemM TOYHOCTE OI[EHKH:

S =to/~n =(1,96-3)//36 = 0,98.
JNosepuremsrerii umreppan  taxos: (X —0,98; x +0,98). Hampumep, ecm

.l' — 4,1 . TO ,I[DBEPHTEJIBI—[E:Iﬁ HHTCPBAJI HMECT CICOAVIOIIHUEC JOBCPHUTCIIBHEIC T'PAHHIIEL.

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

Konmponwvnwie 6onpocwt u 3adaniin:

Be100pouHas COBOKYMHOCTE.

Bei0opounas GpyHKIMA pacupeneaeHus.

['mcrorpamma, moMMToOH 4acTOT.

CrocoOsl cOCTaBIEHNS BEIOO PKHU.

BrraucieHne TOUCUHBIX OLIEHOK MAPaAMETPOB PACIPEACICHHU .
Brraucienme MHTEPBAIBLHEIX OIIEHOK MApaMeTPOB PACHPEIEIICHMA.

BriGopounas cpeanss Xy .

o0 ~ O B b =

Bribopounas mucrepens D .

2
9. Ucnpasnennas qucrepcus A\
3amanue 1. Bertbopka 3agana B Buae pacrnpeneneHus 4acTor:

Haittu pacnpenenenne OTHOCHTENEHEIX 9ACTOT.

3amanue 2. Haiitn (pyHKIUIO pacrnpeneneHus mo JaHHOMY PacIpeaeIeHUI0 BEIOOPKHU:

0

3amanue 3. IToCcTpouTh MOJMIOH OTHOCHUTENBHBIX YACTOT IO JAHHOMY PACOPEIEICHUIO
BBIOO PKU:

1 2
JOKYMEHT MNOANnvcAH )

QIFMESYHKITUIO pacpeneneHuns Mo JaHHOMY PACIIPe AEIEHUI0 BEIOOPKHU:
Ceprudmkar:  2C0000043E9ABBBI52205E 7BA506060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3amanme 5. Hailtm MerogoM MOMEHTOB TOYEYHYH OIEHKY Oapamerpa p

_ _ Xi=p
Tr€OMETPUIECKOTO  PACIPEICIICHHS P(X - X,-) = (1 _p) D, rre X, - 4ucIo

VCIIEITAHUN, NPOBEACHHEIX OO MOABICHUA COOBITHS, P - BEPOSATHOCTEL MOABICHUSA COOBITHS B
O IHOM HUCIOBITAHUH.

3aganme 6. Haitm MeETOIOM MOMEHTOB TOYEYHYH OIEHKY HOapamerpa p

_ _ X;=p
T€OMETPUIECKOTO PACTIPEIEITICHIS P(X - X,') — (1 _p) "D, ecu s YeTBIPEX OTMBITAX

COOBITHE MTOSBUIIOCE COOTBETCTBEHHO MOCIE IBYX, YETHIPEX, MIECTH U BOCEMHU UCTBITAHU.

3amanue 7. V3 renepassHOM COBOKYITHOCTH M3BI€YEHA BEIOOpKA 00méMa 11 = 50 :

0

6 |2 2
Haittn HeCMENIEHHYIO OLIEHKY T€HEPATBHOUN CPETHEN.

3amanue 8. Haitu BEIOOPOYHYIO CPEMHIOIO MO0 JAHHOMY PACIPENCIEHUIO BEIOOPKHU:

240 | 250 | 270 | 280

3amanue 9. Haittu BEIOOPOUHYIO QUCHEPCHUIO IO JAHHOMY PACIpeneIeHII0 BEIOOPKH:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ipaxkmuueckaa pavboma Ne9. Cmamucmuueckasn cunomesa. Memoowt

CHamuUCMu4eCcKoll nPoeepKu 2Unomes.

I]enw: 3akpenuTs METOOBI CTATUCTHYECKON ITPOBEPKHU THITOTES.

Ocrnoevt meopuu:

[Tycte TpeOyercs ompenenurs 3aKOH PACOPENEIEHUS TEHEPATHEHOM COBOKYMHOCTH H
HazoBeM ero A. Ecmm 3akon pacnpeneneHus HEW3BECTEH, HO HMMEIOTCSI OCHOBAHMA
MPEANONOKNUTE, YTO OH HMMEET ONPENENEHHBIN BHJ, BBIIBUTAIOT THUHOTE3y: TEeHepaIbHas
COBOKYITHOCTE pacrpeneincHa no 3akony 4. Takum oOpa3om, B 9TOU THOOTE3€ PEUb UIET O BUIE
MPEATIOIATAEMOTO PACIIPEACTICHM .

Bo3mosken cmydail, KOrJa 3akOH pAacOpeneneHus W3BECTEH, a4 €ro mapaMeTpsl
Hem3BeCTHBI. ECTM €CTh OCHOBAHMWS MPEIMONOKUTE, YTO HEW3BECTHHIH mapamerp () paBeH

OIIPENEIIEHHOMY 3HAYEHUIO @0, TO BBIJBUTAIOT THIIOTE3Y: O = @0. Takum oOpaszom, B 310U

TANOTE3€ pPedb HAET O IPEANoJaraéMOM BEJIMYWHE IapaMerpa OJHOTO0 HW3BECTHOTO
pacupeneneHus.

Cmamucmuyeckol HA3BIBAETCS TUMOTE3a O BUIE HEU3BECTHOTO pACIPENENCHUS WA
TANOTE3a O MmapaMerpax M3BECTHEIX pacnpeneneHuil. Hampumep, CTaTUCTUYECKUMM SABJISAIOTCA
TAMOTE3BL:

1) renepanmpHas COBOKYMHOCTH pacrpeneneHa mno 3akony [lyaccona;

2) AUCHEpPCUH IBYX HOPMAJIBHBEIX COBOKYITHOCTEH PABHBI MEKIY COOOI.

B mepBo# runorese CAenaHo MPENIoJIOKEHNE O BUAE HEU3BECTHOTO PACIPENEIECHH, BO
BTOPOH — O TTapaMerpax ABYX U3BECTHBIX PACTIPEIEIICHUN.

Hyneegou (ochogHOU) HA3BIBAETCA BEIIBUHYTASA TUIIOTE34 H 0-

Koukypupyroweu (atbmepHamugHou) Ha3bIBACTCA TUITOTE3A H | » KOTOpasa IPOTHBOPEUHT

HYJIEBOM.
Hampumep, ecnu HyneBas rumoTe3a COCTOUT B IPEANOJIOKEHUM, YTO MATEMAaTHYECKOE
oxkugaHue ( HOPMAIBHOTO pacmpenencHus paBHo 10, TO KOHKypUpyrOHIas THIIOTE3a MOXKET

COCTOATH B Ipeamnoaoxenun, uto ¢ %= 10; T.e. H{]:a —=10: lea #= 10.
[Ipocmou Ha3pIBAETCA TUOOTE34d, COAEPIKANIAA TOJILKO OJHO Mpeanonoxenue. Hampumep,
rumoreza H 0. MaTeMarTuyecKoe OXKHUIAHUE HOPMAJILHOTO pPACHPENENEHHS pPaBHO 3 (O

3BECTHO ) — MPOCTAA.
CrnoscHou HA3BIBAETCS TUIIOTE3d, KOTOPAsA COCTOWT W3 KOHEYHOTO WJIM OECKOHEUHOTO

qUCIa OPOCTHIX TUIOTE3. Hanpumep, crnoxuas runoresa H : A > 5 cocrour uz Gecuncaennoro
MHOKECTBA IIPOCTHIX TUIIOTE3 BUIA H ; A= bf , The b;‘ — mo0oe gucao, doawmee 5.

BeiaBuHyTas rumnore3a MOKET OBITh MNPABWIBHOM WM HEMNPABUIBHOW, MO3TOMY
BO3HUKAET HEOOXOMUMOCTE cmamucmuyeckou (MPOU3BOAUMON CTATUCTUYECKUMH METOAMU)
OPOBEPKU HSTOM TUIIOTE3BI. B WTOre CraTuCTUUECKOM MPOBEPKH THUHOTE3Bl MOTYT OBITEH
OOMYIIEHBI OIHOKU.

Owiubka nepg8ozo poda COCTOUT B TOM, 4TO OyIE€T OTBEPrHYTA NPABUIbHAS THIOTE3A.

Owiubka 6mopo2o poda COCTOUT B TOM, 4TO OyIeT MPUHATA HENPABUIBHAS THIIOTE3A.

Wﬂ%ﬁm@ﬂﬁ TANOTE36l UCHOIB3YETCA CIENMANbHO Noq00paHHas craydanlHas
Ceprud BEIIVIMIIHA4 SEOAFHOES 2 HEEVE AHPIEIIIDKEHHOE  PACIIPENEICHUE KOTOPOM M3BECTHO. JTa ClydauHas

Snanenpe T A" 0 GO A TAETEN W€pes K w maswBaercs cmamucmuueckum xpumepuem (WIA IPOCTO

Kpumepuem).
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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[IpuBenem npumep craTUCTHUECKOTO Kpurepua. LEcmu mpoBepserca rumoresa o
pPaBEHCTBE MUCHEPCHM ABYX HOPMAIBHEIX TEHEPAIBHBIX COBOKYITHOCTEH, TO B KA4eCTBE

kpurepua K NPUHMMAETCS OTHOLIIEHHUE MCIPABIEHHEIX BEIOOPOUHBIX JIUCIEPCHIL:
B / .2
F=s /5.

HA3BIBACTCA 3HAYCHHC KPHTCPHA, BBIYHCICHHOC II0

Habnooaemvim snauenuem IK a6

BeIOOpkaMm. Hampumep, ecnmu mo aBym BEIOOpKAM HAWAEHBI HCIPABICHHBIE BBEIOOPOUYHBIE

2 2
TUCTICPCHH §, = 20 u §5 = S, T0o HabmoKaeMoe 3HAYCHHE KPHTEPH F' papno

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

Ha 61
[Tocne BrIOOpa OmpeneneHHOr0 KPUTEPHUA MHOKECTBO BCEX €r0 BO3MOKHBIX 3HAYEHUM

pa3OuBaeTca Ha OBA HEMEPECEKAIONIUXCA MOIMHOKECTBA: OMHO W3 HUX CONEPKUT 3HAYEHUA
KPUTEPHUA, NMPU KOTOPHEIX HY/IEBAas TUHOTE3a OTBEPraercs, a Apyrad — IPH KOTOPBIX OHA
TPUHUMAECTCAL.

Kpumuueckou obnacmpio Ha3bIBAETCS COBOKYIMHOCTE 3HAUEHUIN KPUTEPHS, TPU KOTOPBIX
HYJIEBAsA TUIIOTE3a OTBEPTAECTCA.

Obnacmero npunamua cunomesvl (00IACTBIO MOIMYCTUMBIX 3HAYEHWI) HA3BIBAETCH
COBOKYITHOCTh 3HAYEHHUM KPUTEPH, ITPU KOTOPBIX HYJIEBAS THIIOTE3a TPUHUMAETCA.

[Tockonpky kpurepuii K — ogHoMepHas ciIydaiHas BEIWMYWHA, BCE €€ BO3MOIKHEIE
3HAUEHUS IIPUHAAJICKAT HEKOTOpoMy uHTepBany. [lostomy kpurnueckas o0macTte u 001aCTh
MPUHATUA TUIIOTE3Rl TAKKE ABIAIOTCS WHTEPBAIAMH H, CIEIOBATEIRHO, CYNIECTBYIOT TOUKH,
KOTOPBIE UX pa3aeisAroT.

K PUMUHECKUMU  MOYKAMU (T‘pﬂHI/lT_[ EI,DFIH) k KD HA3BIBAKOTCA TOUYKH, OTIOC/IAONIHC

KPUTUYIECKYIO 00IaCTh OT 00IAaCTH MPUHATHSA THIOTE3EL.
IIpagocmoporHer HA3BIBACTCA KpUTHYECKas O0macTe, OmpenensemMas HEPaBEHCTBOM

K> kﬂ,ﬁ , TIe kﬁ_p — [MOJOKHUTEILHOE THCIIO.

® P———- |
0 k

Puc.l.
JlegocmoponHeu HA3BIBACTCA KpUTHYECKAdA O00macTe, omnpeneisemMas HEPABEHCTBOM

Kp

K <k xp > THE k xp — OTPHIATENHLHOE THCIIO.

0
Puc.2.

OonocmoponHeu HA3BIBAETCA NPABOCTOPOHHAA WM JIEBOCTOPOHHASA KPUTHYECKASA
001acTs.

Jlgycmoponneu wazpIBAaeTCI KpUTHUECKas 00acTe, ompenemsiemMas HEepaBeHCTBAMH
K < kl* K > kz, rIe kz > kl' B wactHOCTH, €ClM KPUTHYECKHE TOYKH CHMMETPHYHEI

OTHOCHTEIBHO HYJA, ABYCTOPOHHSS KPUTHUECKAs OONACTh OMpENEssercss HepaBeHCTBAMH (B
mpegmonoxkenn, uro K < —kﬁp) K < —kﬁp, K> kxp, MM PABHOCHITBHBEIM

HEPAaBEHCTBOM ‘K‘ > k;.-:p .

AOKYMEHT MNOANMCAH
JNEKTPOHROW 1NO4INMCBHD

‘el
o

Kp
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Puc.3.

JIns HAXOKOEHUA KPUTHYECKOM OO0macTH OOCTATOUHO HAWTH KPUTHUECKYIO TOUKY
(Touku). i HAXOKOEHUA K€ TAKOW TOYKM 3aJda€TCsS AOCTATOYHO Majas BEPOSTHOCTE —

VPOGEHb EHGHEL-HDCI’HHQ . 3arem KPUTHYCCKAaA TOUKaA khp HIIETCA UCXO0 a4 U3 TpEGGBHH'HH, gTOOBI

P YCIOBUM CIPABEITMBOCTH HYJIEBOM FMIOTE3bI BEPOATHOCTE TOTO, uTo Kpurepuit K mpumer
3HAYEHWUA U3 KPUTHUECKOU 001acTu, OblJIa paBHA NPUHATOMY YPOBHIO 3HAUMMOCTH.

Hampumep, mi1s nOpaBOCTOPOHHEM KPUTHUECKOM O0O0MAacTM [OOKHO BBIMOJIHATHCS
COOTHOLLIEHUE

P(K >k, )=a.
I T€BOCTOPOHHEN —

P(K <k,)=c.
a nyid IBYCTOPOHHEN —

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

Jlnd Kaxaoro KpuTepusas UMEKTCSA COOTBETCTBYIOIIME TAOMMIBI, MHO KOTOPEIM H
HAXOQUTCA KPUTHUECKAsA TOUKA.
Ecmm  pacnpeneneHne Kputepus CHMMETPHUYHO OTHOCHUTEINBHO HYJII W HMEHOTCA

OCHOBAHMS BEIOPATH CHUMMETPUUHEIE OTHOCHTEIEHO HyJIS TOUKH — k@ 5 ka (kxp > (), 10

P(K < _k:gp) = P(K }k@}). VuuTeBass 3T0 COOTHOLICHWE, M3 I JBYCTOPOHHEH

KPUTUYIECKOU 001aCTH MTOJTydIUM COOTHOUICHHUE
P(K >k, )=a/2.

Mownocmyuio kpumepus Ha3BIBAETCA BEPOATHOCTE NMONAJAHUA KPUTEPUA B KPUTHUYECK VIO
00macTe mpH YCIOBHM, 4YTO CIPABEMIMBA KOHKypHpymomas rumoresa. Jpyrumm cioBamw,
MOIIHOCTE KPUTEPHUA €CTh BEPOATHOCTH TOTO, UTO HYJIEBAdA TMIIOTE3a OyOeT OTBEPrHyTa, €CIN
BEpPHA KOHKYPHUPYIOIIAA THIIOTE3A.

[lycTe g mpoBepkM THUIIOTE3Bl MPHHAT OIPENEIIEHHBIM YPOBEHb 3HAUMUMOCTH, H

BEIOOpKA nMeeT (pukcupoBaHHBIN 00BeM. Ecmm ﬂ — BEPOATHOCTHL OIIUOKKA BTOPOrO pona, T.e.
COOBITHA «IPUHATA HYIEBAsA TMIOTE3a, MPUYEM CHPABEIIMBA KOHKYPHPYIONIAS», TO MOIIHOCTE

KPUTEPHUS PaBHA 1- ﬁ ,

[Tycte mMOmIHOCTE 1- ﬁ BO3PAcCTaeT; CIE€NOBATEIBHO, YMEHBIIAETCI BEPOATHOCTD ﬂ

COBEPIIUTEL OMMIMOKY BTOPOTO poaa. lTakum o0Opazom, 4eM MOMIHOCTE OOJIBIIE, TEM MEHBIIE
BEPOATHOCTEL OMIUOKUA BTOPOTO POIA.

Hrak, eci ypoBEHB 3HAYMMOCTH YK€ BBIOpaH, TO KPUTHYECKYIO O0JACTH Clemyer
CTPOUTH Tak, UYTOOBI MONIHOCTE KpUTEpUA OblIa MAKCUMAIBHOW. JTO  IMO3BOJIUT
MUHHUMH3UPOBATE OIIHOKY BTOPOTO POJA.

Jlanee nam notpedyercs pacnpenenenue Gumepa — CHenexkopa.

w 2
Ecm U u V' — HesaBucumble CiTyuaiiHbIe BEIMYNHEL, PACIPEIEICHHBIE II0 3aKOHY ¥

CO CTEMEeHAMH CBOOO LI k] 151 ks, , TO BEJIMUMHA

_ Uffk I

AOKYMEHT MOAMNWCAH
MMEETPOPACH PONRABINIE, KOTOPOE HaseiBaeTcapacnpedercnuem F duuepa — Cuedexopa

Ceptudmkar: 2C0000043ESABEB9S2205E7BAS0006G000043E
Bnapend:® CMMMT%Q bl qHﬂ 2+

(I)}’HI:{T_[HH [IJIOTHOCTH 2TOT0O pﬂCHpE,I[EHEI—H{H HMECT BH,
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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0 npu x<0
f(x) =+ »ki=2)/2 :

Co (ky + k)72 "p x>0
L 2 |
rae
k _l_k':- /2 5/2
O k" k"
C, =

C(k, /2)[(k,/2)
Pactipenenenue [* ompenensercs QByMs MapaMETPaMH — YHCIAMH CTENEHENH CBOOOIEL

u Kk,

| 1 Ry
[TycTe reHepanbHBIE COBOKYMHOCTH X U Y pacnpeneaeHsl HOPMAILHO, IMPUYEM HX

k

JHUCIIEPCUH U3BECTHEI. 110 HEe3aBUCHMEIM BEIOOpKAM ¢ 00BEMaMH, COOTBETCTBEHHO PaBHBEIMH /1,

u MM, U3BIEUEHHBIM W3 STHX COBOKYITHOCTEH, HAWIEHBI BBIOOPOYHBIE CpemHue X W y.

TpeOyerca mo BBEIOOPOUHEIM CpEIHUM TIPHU 3aTAHHOM YPOBHE 3HAYUMOCTH (¥ MPOBEPUTH
HYJIEBYIO THUHIOTE3y, COCTOANIYIO B TOM, UTO TEHEPAIbHBIE CpeaHue (MaTeMaTHYECKHE
OKUIAHUS) PACCMATPUBAEMBIX COBOKYITHOCTEN PABHBI MEK Ty COOOIM:

H, M(X)=M(Y).

YuuteiBasg, 9r0 BEIOOPOYHBIE CPEAHUE  ABIAIOTCA HECMENIEHHBEIMH  OLIEHKAMU

reHEPATIBHBIX CPEOHUX, T.€.
M(x)=M(X), M(y)=M(Y),
HYJIEBYIO THIIOTE3Y MOKHO 3aIIUCATh TAK:
H, -M(x)=M(y).
B xauecTBe KpUTEPHUS OPOBEPKH HYIEBOM TMIIOTE3BI O PABEHCTBE TEHEPATBLHBIX CPETHUX
MPUHUMAETCA HOPMHUPOBAHHAA HOPMAIbHAS CIyJaiiHasA BETMIHHA

7 = X—y
JD(X)/n+D(Y)/m

Kputnueckas 001acTs CTPOUTCS B 3aBUCHUMOCTH OT BUIA KOHKYPUPYIOTIEN THHOTE3HI.

[lepBeiii cmyuait. HyneBas rumoresa H {]:M (X ) =M (Y ) Konkypupyronias

TUTIOTE3A HIM(X) =M(Y).
B srom cirygae CTpoOuTCS ABYCTOPOHHAA KPUTHYECKAs 00IaCTh, NCXOIA U3 TPEOOBAHUA,

qT00Bl BEPOATHOCTE TOManmaHus Kpurepua Z B 9Ty 001acTh B NPEANOJIOKEHHH
CIPaBEIIMBOCTH HYIEBOW THIIOTE3RI OBLIIA pABHA MPUHATOMY YPOBHIO 3HAYUMOCTH (X .

[Tockoneky pacnpenenenue Z CHMMETPUUHO OTHOCHTENLHO HYJIS, TO KPUTHUECKHE
TOYKH CHMMETPHUYHEL OTHOCWUTEIBHO HyJdA, T.€. €CiM 0003HAYUTE 4Yepes3 Z,, TPaByo

KPUTHIECKYIO TOUKY, TO — T Oyzmer meBOM KPUTHUUECKOW TOUKOH.

Haubonsimas MONTHOCTE KpUTEPHUA (BEPOSATHOCTh MOMAJAAHUS KPUTEPUS B KPUTHUECK VIO
00macTe NOpu  CHPABEAIMBOCTH KOHKYPUPYIONIEM THUIOTE3BI) MOOCTUTAETCS TOrAd, KOTAA
Bepﬂﬂmgmﬂmmpuﬂ B K JBIM W3 JIBYX UHTEPBAIIOB KPUTUUECKOU 00IacTH paBHa

Cepti d:uﬁr 2QGGGGG43EEABBE95 2205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

P(Z<-z,)=a/2, P(Z>z,)=a/2.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Jnsg toro, 9ToOBl HAWTH TPABYIO T'PAHUILY Z,p ABYCTO POHHEH KPUTHUECKOM 00macTw,
OOCTATOYHO HAMTH 3HAUYEHHUE aprymeHTa (yHkimu Jlammaca, KoTOpoMy COOTBETCTBYET 3HAUEHHE
() yHKIIMM, pABHOE (1 — &)/2 ;

D(z,,)=10-a)/2.
O003HaYUM 3HAUEHUE KPUTEPH S, BEIUNCIEHHOE M0 TAHHBIM HAOMO IEHNH, 9epe3 YA a

Ecmm |/
Ecm |/

o "

na b < Z.tr:p — HET OCHOBAHHH OTBCPIrHYTH HYJICBYIO THITOTC3Y.

watn| > 2y, — HYJICBAS THIIOTE3A OTBEPracICA.

Bropou cmywaii. HymeBas rumoresa HOM(X) — M(Y) Konkypupyronias

cnmoresa H M (X)> M(Y).

B osrom ciaydgae CTpPOWTCS TPAaBOCTOPOHHASA KpUTHUECKas oOO0gacTe, HUCXOOd W3

TpeGoBanus, 9TOOLI BEPOATHOCTE MOMANAHMA KpuTepusa Z B 5Ty 00I4CTh B MPEMIOIOKEHUH
CHPABEIINBOCTH HYJIEBOUM THITOTE3EI ObINIa pABHA NPUHATOMY YPOBHIO 3HAYMMOCTH

P(Z>z,)=a.
Jlns Toro, 4roOBl HAWUTHU TPAHUILY Zp IpPAaBOCTOPOHHEN KPUTHUUECKOM 00macTu,

OOCTATOYHO HAMTH 3HAUEHHE aprymenTra (yukimu Jlammaca, koTOpoMy COOTBETCTBYET 3HAUEHHE
(yHKIIMHI, paBHOE (1 — 20‘5)/2 :
D(z,,)=>10-2a)/2.

O003HaUYNM 3HAYEHUE KPUTEPUSA, BELITUCIEHHOE MO JAHHEIM HAOMOIEHUH, uepes Z a6
Ecm Zmr 1 < Z,, — HET OCHOBAHWi OTBEPTHYTH HYJIEBYIO TUIOTE3Y.

Ecm £, - > Z,, — HYJIEBAS THIIOTE3d OTBEPraeTCs.

Koumponsnuwie sonpocwt u 3aoanusn:

1. Cratucrnueckas runoresa.

2. MoniHoCTE KpUTEpHSL.

3. Kpurnueckas o0macrs.

3amanue 1. Texnuueckas Hopma npexycmarpuBaer B cpenHeMm 40 CeK. Ha BEIMOJIHEHUE
ONPENEIIEHHON TEXHOJIOTHUECKOW OINEpanMyd HAa KOHBEMEPE MO HOPOM3BOACTBY uacoB. Ot
pabothHun, paboTarommx Ha ITON omepanuu, IOCTYIMHIIN KamoOBl, YTO OHU B
OEUCTBUTEARHOCTH 3aTPAUMBAIOT HA HTY Oomeparuio Ooabiie BpeMeHu. [[1d mpoBepkn maHHOU
KAmoOBl ~ TIPOM3BENIEHBI  XPOHOMETPUUECKHE W3MEPEHUS BPEMEHH BBIITOTHEHUSA ATOHU
TEXHOJIOTUUECKOU onepanuu y 36 paboTHHI], 3aHATEIX HA STOHU ONEpPAlH, U MOJIYUYEHO CpemHee
Bpems BRIMOAHEHUA omepauuun 42 cek. MoxHO mu (mpeamonaras BpPEMs BBIIOJHEHUSA
TEXHOIOTHUUECKON OMEPAIMH CAYIAUHOW BEIMUYWHOW, MOIUMHAIOMIENCA HOPMAIBHOMY 3aKOHY)

JOKYMEHT MNMOANCcAH

o HME}%@H@@EW% YECKHUM JTAHHBIM HA ypOBHE 3HAYUMOCTH (,0] OTKIOHMTE THIIOTE3Y
Ceprudmkar: 2C0000043E9ABBBI52205E 7BA500060000043E

Snanengy: To MEWFOPT PEATFEE  BPERST ' BRITOTHEH U ATOU OMEPAlTd COOTBETCTBYET HOPME, €CITU U3BECTHO,

%) ?
qTO CREM%%I%DBWEE%IIECKDE OTKJIOHCHHC I'CHCPAJIbBHOH COBOKVITHOCTH COCTABJIACT 3,5 cek."

NelcTEUTENEH: C
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3amanue 2. JKOHOMWUYECKHM aHAIN3 ITPOU3BOAUTENBHOCTH TPYAA OIPEATPUATHA OTPACITH
MO3BOJIWII BEIIBUHYTE TUMOTE3Y O HAIMYWHU IBYX TUHOB MPEANPUATHA C PAa3IUUHOM CpPETHEH
BEMMUMHON MOKA3aTENA MPOU3BOJUTEIBHOCTH Tpyaa. BeiOopounoe oOcienoBanne 42-x
DPEONPUATAN TMEPBOU TPYHIIBI AATO0 CAEAYIOMINE PE3YAbTATHL: CPEIHAS MPOU3BOAUTENHHOCTH
Tpyna cocraswia 119 neranen. I[lo mamneim BEIOOpOYHOTO 00CHemoBaHuA 35-U ONPENNPUATHH
BTOPOM TPYIHOEI CPEAHAA MPOM3BOIUTENRHOCTE Tpyaa cocraBuna 107 pgeranei. I'enepamshbie
nucnepcun m3BectHel: D(X) = 126,91 ; D(Y) = 136,1. Cuuras, 4to BEIOOpKM W3BICUYEHBI U3
HOPMAJIBHO PACHpPENETIEHHBIX T€HEPATBLHBIX COBOKYITHOCTEN X U Y, HA YpoBHE 3HauumocTH 0,05
MPOBEPHTE, CIYyYAHMHO JIM MOJYYEHHOE pa3iM4yue CPETHHX IMOKA3aTeJIEM NPOU3BOIUTENBHOCTH
TPyJa B TPYIIIAX WIH K€ UMEIOTCSA OBA TUIA MPEANPUATHI C PA3TUYHON CPEIHEH BEINUYMHOU
MIPOU3BOIUTENBHOCTH TPYId.

[TapTus m3gemuii IPpUHUMAETCS B TOM CIIy4ae, €CIM BEPOATHOCTH TOTO, UYTO M3OEIHE
OKaXETCA COOTBETCTBYIONIUM CTaHOapry, cocraBaser He wMeHee 0,97. Cpemu ciayuaiiHo
oroOpanueix 200 w3gemmi mpoBEPAEMON MAPTUN OKA3AI0CHh 193 COOTBETCTBYIOMINMX CTAHIAPTY.

MoxHno nu Ha ypoBHE 3HaUMMOCTH _ = 0,02 npuHaTe maptuio?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

54



5. Yueono-memoouueckoe u ungpopmayuonnoe odecnedentie OUCHUNTIUHDI

5.1 Ilepeuenv o0CHOGHOI U OOROJHUMENLHOU JUMEPAMYPbl, HEOOXO00UMOU 01
0C6O0CHUA OUCHUNTUHDI

5.1.2 Ilepeuenv 0CHOGHOIL TUmMEPAMYPbL:

1. 1. Knoso, A. I'. Kypc nekmuit mo marematuke : yaednoe mocodue / A. I'. Knoso, U. A.
JlannynoBa. — Pocros-na-/lony, Tarampor : W3maremsctBo HOxkHoro (QemepansHOro
yausepcurera, 2020. — 199 c¢. — ISBN 978-5-9275-3503-3. — TekcT : 3neKTpPOHHBIA //
[luppoBonr  oOpazoBaremsneii  pecypc IPR - SMART @ [camr]. —  URL:
https://www.iprbookshop.ru/107998.html

2. Berromuuxoma, M. HO. ®dunancoBas maremaruka : yueOHoe nocodmue / M. HO.
BeiromunkoBa. — Mocksa : Ait [Tu Ap Memua, 2020. — 149 ¢. — ISBN 978-5-4497-0609-6. —
Texcr : snexrponnsiit // LHudposou odpazosarensuei pecypc IPR SMART : [caur]. — URL:
https://www.iprbookshop.ru/96562.html

3. beipmun, A. I1. Maremaruka : npaktukym / A. I1. beipmun, A. A. Cupopenko, O. A.
CokomnoBa. — Boponex : BopoHexckuil rocyaapCTBEHHBIN TEXHUUECKUN yHUBEpcuteT, JbC
ACB, 2021. — 167 ¢. — ISBN 978-5-7731-0923-5. — Texkcr : snexrponnsit // L{upposon
00pa30BaATENLHBIN pecypc [PR SMART : |cairr]. - URL:
https://www.iprbookshop.ru/111470.html

5.1.3 Ilepeuensv oonoiHumenvbH Ol 1UMEPamypbl:

1. Anekceen, I'. B. Beicmas maremaruka. Teopus u mpaktuka : yaebxnoe mocodue mis
CIIO / T'. B. Anekcee, 1. . Xonasun. — Caparos : [Ipogodpazosanue, Au I1lu Op Menua,
2019. — 236 c. — ISBN 978-5-4486-0755-4, 978-5-4488-0253-9. — Tekcr : snekrpoHHBIN //
[luppoBonr  oOpazoBarensnerit  pecypc IPR - SMART @ [caur]. —  URL:
https://www.iprbookshop.ru/81274.html

2. Maremaruka. COOpHHMK 3amad mo YrAyOIEHHOMY KypCy : y4eOHO-METOOUUECKOe
nocobue / b. A. bymak, H. JI. 3onorapéra, FO. A. IlonoB [u ap.] ; mox pemakumen M. B.
DenoroBa. — 5-¢ u3n. — Mockea : Jlaboparopus 3manmii, 2020. — 327 ¢. — ISBN 978-5-
00101-707-3. — Tekcr : snekrponnsii // Luppoon odpazosarensueil pecypc IPR SMART :
| caitt|. — URL: https://www.iprbookshop.ru/98524. html

3. Maremaruka. COopHUK 3a1ad mo 0a30BOMY KypCy : y4eOHO-METOAMYECKOe mocobdue /

H. JI. 3%%%%&5,3 A Homos, H. JI. Cemennzesa, M. B. ®enotos ; mo penakmen M. B.

Ceptudomgar: EEGGGGGdSEBABSEBEEEDEETBAE'DEI 6000004 3E

BnanendDCIQEOBAe a1, nposavlockBa @ Jlaboparopusa 3nanmii, 2020. — 241 c¢. — ISBN 978-5-
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00101-706-6. — Texkcr : snextponnsit // L{upposoit oOpazoBarensneiii pecypc IPR SMART :
[ cairt|. — URL: https://www.iprbookshop.ru/98527. html

5.2 Ilepeuenv yueOHOo-MemoOUUECKO20 O00ecneHeHUA CaMoCHmOAMETbHOl padom bl
00yUaOWUXCa no OUCUUNTUHE
l. Meroguueckue peKkOMEHIANMH IS HOATOTOBKM K HNPAKTUYECKUM 3aHATUAM II0

nucimImnHe «Marematuka».

2. Meroanueckue peKOMEHIANNN 10 OPraHWu3alui CaMOCTOSATEIEHON Pa0OTEL CTYIEHTOB

M0 MUCHHILITHHE «MareMaTuga».

5.3  Ilepeuenv  pecypcos  UHGOpMaUUOHHO-METEKOMMYHUKAUUOHHOU  Cemu
Humepnem, Heo0x00UMBbIX 07151 0C80CHUA OUCHUNTUHDBI
L. http://www.biblioclub.ru -ObC "YuuBepcurerckasa onbimmorexa oHmain"

2. http://www.iprbookshop.ru/ - Onexkrponno- omdmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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MUHHNCTEPCTBO HAYKHU U BBICIHIET'O OFPA3OBAHMS POCCUMCKOU ®EJIEPALINU
OEJIEPAJIBHOE I'OCY JJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUPEXXJ/IEHHWE BBICHIET'O OBPA3SOBAHWA
«CEBEPO-KABKA3CKHNI ®EJIEPAJIBHBINM YHUBEPCUTET»

[Iaruropckuii uHCTUTYT (punuan) CKOY

MeToanueckue yKasaHus

IO OPraHu3aly ¥ MPOBEACHUIO CAMOCTOSTENRHON PAOOTEI
mo muciminae «MATEMATHUKA»
VISl CTYIEHTOB CHEIMATBHOCTH
38.05.01 Sxonommueckas 0€300aCHOCTB

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Copepxanue

Brenenue

1 OOmias xapakTepucTHKa CaMOCTOATENBHOU padoTel OoOyduaromierocs mpu

H3VUCHHH THCITHUITIINHBI «Maremarukay

2 [Tnan-rpaduk BEIMOMTHEHWA CAMOCTOSTEIRHOM PaOOTEI
3 KOHTpOJIEHEIE TOUKHM U BUABI OTYETHOCTH ITI0 HUM
4 Meromnueckie peKOMEH JAIUH 10 U3YUEHUIO TEOPETUUECKOTO
Marepuana
R Meromnueckue ykazaHnus mo mOArOTOBKE K SK3AMEHY
6 YuebHo-meToanueckoe U UH(POPMAIMOHHOE 00eCIIeueHne a1 CIUTITAHEI
IOKYMEHT MNOANVCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

58



BBenenue

CamocroarensHas pabora — mnmaHupyemas ydeOHas, ydueOHO-UCCIEI0BATENbCKA,
HAYYHO -UCCIIEN0BATENBCKAA padOTa CTYIEHTOB, BEIMOJIHAEMAS BO BHEAYIUTOPHOE (ayIUTOPHOE)
BpEMA MO 3aJaHUI0 W NOPH METOAUYECKOM PYKOBOICTBE IIPENMONABATENA, HO 0€3 €ro
HEMOCPEICTBEHHOTO y4JacTUsA (IMPH 9AaCTUYHOM HEMOCPENCTBEHHOM YYACTUHM HPENOaaBaTes,
OCTABJIAIONIEM BEAYIIYIO POJIB 34 pa0OTOU CTYAEHTOB).

CamocroarempHas pabora cryneHTtoB B BY3e ABmAE€TCA BaKHBIM BHAOM Yy4eOHOU H
HAYYHOU NEATEIBHOCTH CTYIEHTA.

Benymas nens opranmszauuu u ocymectBiaenus CPC pomkna coBmagare € IETBIO
0OyueHus CTygeHTa — MOATOTOBKOM OakamaBpa ¢ BRICIIMM OOpazoBanueMm. [Ipu opranmzammm
CPC BaxHeIM U HEOOXOOWMMEBIM  VYCIOBHEM  CTAHOBATCA  (POpPMUPOBAHME  YMEHHA
CaMOCTOATEIbHON padOTEI WIS MPUOOpPETEHNA 3HAHWN, HABEIKOB U BO3MOYKHOCTH OpPraHu3arin
yueOHOU ¥ HAYYHOUN JEATENBHOCTH.

Llenpro camocToATENEHONU PaOOTEI CTYIEHTOB ABIAETCA OBAANCHHE (DYHIAMEHTAITHEHBIMHU
3HAHUAMHU, TPO(PECCHOHATBEHBIMA YMEHUAMH W HABBIKAMH JEATEIHHOCTH MO NPO(UIIO, ONBITOM
TBOPUYECKOM, MCCIENOBATENBCKON AearensHOCTH. (CamocTroATensHas padoTa CTYIEHTOB
COCOOCTBYET pPAa3BUTHIO CAMOCTOATEINBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAHHOCTH,

TBOPYECKOTO MOAXO0JA K PEMIEHUIO MPOOIeM yaeOHOro 1 nMpo(PecCHOHAILHOTO YPOBHHA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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O01Ias XapaKkTepHCTHKA CAMOCTOATEILHOH padoThI 00yUarerocs nNpu H3y4eHHH

THCHHILTHHBLI «MaTeMaTHKA»

CamocroareneHas pabora - 1manupyemas yueOHas, ydeOHO-UCCIeI0BaTENbCKA,
HAYYHO-UCCIIEN0BATENBCKAA padOTa CTYIEHTOB, BEIMOJIHAEMAS BO BHEAYIUTOPHOE (ayIUTOPHOE)
BpeMi MO 3aJAHUI0 M IIPH METOAUYECKOM PYKOBOICTBE MPEMOOABATENA, HO 0€3 €ro
HEIMIOCPEICTBEHHOI0 y4acTUsA (IIPU 4aCTUYHOM HEIOCPENCTBEHHOM YY4aCTUHM HPENOaaBaTell,
OCTABJIAIONIEM BEQYIIYIO POJIb 3a pa0OTOU CTYAEHTOB).

CamocroarenpHas pabora cryneHTtoB B BY3e ABmAECTCA BaKHBIM BHAOM Y4e€OHOU H
HAYYHOU NEATEIbHOCTH cTyfeHTa. CamocrosaTensHas padoTa CTYAEHTOB UIPAET 3HAUYUTEIBHYIO
pOJIb B PEUTHUHTOBOW TEXHOMOTUM O00yueHusa. B cBa3u ¢ stum, oOyuenue B BY3e Bxitouaer B
ce0s nBe, NPaKTUUECKN OJUHAKOBEIE 10 00BEMY M B3aMMOBIMAHHIO YACTH — IPOIIEcCa 00ydeHnusA
u npouecca camooOyuenus. [losromy CPC momxna crate 3(p(PeKTUBHOM U LIEIECHATPABICHHOU
paboTou cTyneHTa.

K coBpeMEeHHOMY CHENHATUCTY O0OMIECTBO MPEABABIAET OOCTATOYHO IIUPOKHUI MEPEUEHB
TpeOOBaHUM, CpEAM KOTOPHIX HEMATOBAKHOE 3HAYCHUE HMMEET HAIMYNE YV BBIMYCKHUKOB
OMPENENIEHHBIX CMOCOOHOCTEM M YMEHMA CAMOCTOSATENBHO MOOBIBATH 3HAHUA W3 PA3IMUHBIX
UCTOUHUKOB, CHCTEMATH3UPOBATE MHOJYYECHHYIO HMH(pOpMAnMio, OaBaTh OLIEHKY KOHKPETHOH
(pnuHancoBou curyauuu. QOpMHUPOBAHUE TAKOTO YMEHUSA MPOUCXOOUT B TEUEHUE BCETO MEPHOIA
00yueHHMsA 4Yepe3 ydJacTHe CTYAEHTOB B IPAKTHYECKUX 3aHATHUAX, BBIITOJHEHUE KOHTPOJBHBIX
3a0aHUH U TECTOB, HAIMMMCAHWE KYPCOBBIX U BBIMYCKHBIX KBAMH(PUKAUMOHHBIX padoT. [Ipu sTom
CAaMOCTOATENRHAA paldoTa CTYIEHTOB WIPAET PEMAIONIYI0 pPOIb B XOIE€ BCETO ydeOHOTO
mpo1ecca.

Benymaa nens oprammszauuu u ocymiecrBaeHus CPC momkHa coBmagate C IEMNBIO
00ydeHUs CTyAEHTa — NOArOTOBKOW Crenuanicra u 0akamaBpa ¢ BeICIIMM OOpazoBanuem. [lpu
opranm3anuu CPC BaHBIM U HEOOXOOUMBIM YCIOBHEM CTAHOBATCS (POPMUPOBAHUE YMEHUSA
CAMOCTOATEIbHON PadOTHI IS MPUOOPETEHNA 3HAHMI, HABEIKOB M BO3MOKHOCTH OPTraHM3AI[UH
yueOHOM U HAYYHOU JEATEIBHOCTH.

@opMBEI  CAMOCTOATENBEHON PAOOTEI CTYAEHTOB pasHooOpaszHel. B cooTBEeTCTBHM €
pabouel OporpaMMOM AUCIUIIIMHBI MOPENYCMOTPEHBI CIEAVIOMIME BHABI CAMOCTOATENBHOU
paboTEI CTymeHTAa:

- CAMOCTOATEILHOE U3YUEHHUE JINTEPATYPHI;

- SRR AR pemerue sanas:

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: meﬁyMEMQ:MB%BDFD HPDEKTH-
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Ilenv camocmoamenvHo2o usydenus naumepamypsl — CaMOCTOATEIBHOE OBIAIEHUE
3HAHUAMU, OTBITOM MCCIEI0BATEIECKOM AEATEIBHOCTH.
Jadauamu CaMOCTOSATEIBHOTO U3YIEHUS TUTEPATYPHI ABIAIOTCA:

. yriIyOneHne U paciMpeHnue TEOPETUUECKUX 3HAHUIM;

. (popMUpOBAHNE YMEHUM MCITOIB30BATh HOPMATHUBHYIO, HPABOBYIO, CHPABOYHYIO
JOKYMEHTALMIO U CIENUAIBHYIO JIMTEPATYPY;

. Pa3BUTHE NO3HABATEIBHBIX CLIOCOOHOCTEN M AKTUBHOCTHU CTYIEHTOB.

Lenv camocmoamenvhoco pewenus 3a0aq4 - OBJIAACHUE IIPO(PECCHOHAIbHBEIMA
YMEHUAMH U HABBIKAMHU AEATEILHOCTH IO MpOo(umo Oyaymien OeATeIpHOCTH.

3adauamu CaMOCTOATEIBFHOTO PEUICHUA 341449 ABJIAIOTCA:

. CUCTEMATH3AalMA M 3aKPEMJICHUE IOMYUYEHHBIX TEOPETMYECKUX 3HAHUM U
MPAKTUIECKNX YMEHUU CTYAEHTOB;

. (opmupoBaHme CAMOCTOATENBEHOCTH MBITILIEHUA, crrocoOHOCTEN K
CaMOPA3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEATH3AINH;

. Pa3BUTHE UCCIENOBATEIECKUX YMEHHH.

Llenvio camocmoamenvHo20 6bINOJIHEHUA pacdyemHo-zpaguueckou padompl 10
OUCIUIUTMHE SBIAETCA OBIAACHUE (DYHOAMEHTAIBHBEIMU 3HAHUAMH, HOPO(PEeCcCHOHATHHEIMA
YMEHUAMH M HABBIKAMM JIEATEIRHOCTH MO OPO(IITIO, OTBITOM TBOPUECKOM, UCCIEIOBATENECKOU
NEATENBHOCTH.

Jadauamu TaHHOTO BUOA CAMOCTOATENLHON pa0OTHI CTYIEHTA SABJIAIOTC:

. CHCTEMATH3AalMA M 3AKPEIMJICHUE IOMYYEHHBIX TEOPETMYECKUX 3HAHUM U

MPAKTUIECKUX YMEHHUI CTYAEHTOB;

. yriIyOneHne U paClIupEHNE TEOPETUUECKUX 3HAHUIM;

. (pOpMUPOBAHNE YMEHMM HCHOJIB30BATH HOPMATUBHYIO, IIPABOBYIO, CHPABOUYHYIO
JOKYMEHTALMIO U CIENUAIBHYIO JIMTEPATYPY;

. pa3BUTHE MO3HABATEIBHEIX CMIOCOOHOCTEN U AKTUBHOCTH CTYIEHTOB: TBOPYECKOU
WHUIIMATUBEI, CAMOCTOATEILHOCTH, OTBETCTBEHHOCTH M OPraHW30BAHHOCTH;

. (popmupoBaHTE CaMOCTOATEIBHOCTH MBITILIEHHUS, crmocoOHOCTEN K
CaMOPAa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEATH3 AL H;

. Pa3BUTHE UCCIENOBATEIECKUX YMEHUI;

. MUCITOJIb30BAHUE  MATepuaia, COOpaHHOr0 W MOJIYYEHHOTO B XOJE

CaMOCTOATLILHEIX 3AHATHI HA CeMMHApax, HA MPAKTHYECKHX M JA0OPATOPHEIX 3AHATHAX, IPH
ANEKTPOHHOWM MOANMCHIO

cepmq:HEaHPWﬁW%MP@ﬁ@iﬁbéaﬂmmaE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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B pesymeTare

OCBOCHMA JUCITHUITIIMHEI

(o pMUPYIOTCS

CAECAYIOMINM  IEPEUEHB

[IAHAPYEMBIX PE3YIbTATOB OOy4eHMsA IO IUCLHMUIUIMHE, COOTHECEHHEBIX C INIAHUPYEMBIMHU

pe3yIpTaTaMM 0CBOEHUA 00pa30BATENBEHON NPOTPAMMBEL:

Kon, (hopmympoBka
KOMITETEHIINH

Kon, popmymipoBka
UHIUKATOpa

[Inanupyemeie pe3yIbTaThI
00y4eHNA M0 TUCITUIIIINHE
(MOYITI0), XapaKTEPHU3 YIOIIHE
yTans! (POPMUPOBAHUS
KOMITETEHI[UH, THIUKATOPOB

OOKYMEHT UDﬂHHCHH
IANEKTPOHHOW NOANWUCEKO
Ceprudmkar: 2C0000043E9ABBB952205E7BAS000600(
Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OIIK-1 Coocooen

MCIOJI630BaThL 3HAHUA H
METOIBI SKOHOMWYECKOM HAYKH,
MPUMEHATE CTATUCTUKO-
MATEMATUYECKHI
WHCTPYMEHTAPUH, CTPOUTH
IKOHOMHKO -MaTeMaATHUECKHE
MO I€JTH, HE0OXO0 TUMBIE 1A
penieHns mpoPeCCUOHATBEHBIX
3a7a4, AHATU3UPOBATE 1
UHTEPHPETUPOBATH
MOJyYEHHBIE PE3YIbTATHI

HI[-ZD]‘[KJ HpHME‘HHE‘T
CTATHCTHKO-MAaTEMATUUECKUH
WHCTPYMEHTAPHI, CTPOUT
3KOHOMHUKO-MATEMATHYECKNE
MO eI, HE0OOXO IUMBIE I
penieHns npo(ecCuoOHATBEHBIX
3a1a4, aHATU3UPYET U
WHTEPIIPETUPYET IMOTYUECHHEIE
pPEe3yIbTATEL

004 3E

3HaeT OCHOBEI
MATEMATHYECKOTO aHaIH34a,
JTUHENHOU anreOpel, TEOPUU
BEPOATHOCTEH U
MATEMATUYECKON CTATUCTHKH
KaK YHUBEPCATBEHOTO S3BIKA
HAYKW, HEOOXOUMOTO A1
MOJIEMUPOBAHUA ABJIECHUU U
IPOLECCOB, OCHOBHEIE
METOIBI U MOJIENTN PEILIEHUA
THIOBEIX 3a71ad.
Ywmeer pacno3HaTh
MaTeMaTHIeCKHe 00BEKTEL,
MPUMEHATE METOIEI
MATEMATHUECKOTO AHAIN3a |
MO IETUPOBAHUA,
TEOPETHIECKOTO U
SKCIIEPUMEHTAITBEHOTO
VCCIET0BAHNS NI PELICHUA
3amau
Braneer naBeikamu cOopa,
00paboTku nHpOpMAIMHI U
y4qacTua B ”H(POPMATH3 AN
IeATEIEHOCTH
COOTBETCTBYIOMINX OPraHOB
BJIACTH W OPTAHU3AIIH,
WHCTPYMEHTAPUEM I
PEIEHNA TPOCTEUIINX
MAaTEeMAaTHUECKUX 34044 U
MATEMATHUYECKOH
TEPMHUHOJIOTUEN, U
Pa3TUYHBIMH CIIOCO0aMHU
IPEICTABICHUA
MATEMATHYECKOH
nH(pOpMaIUN
(AHATUTHUYECKUM,
rpa()uaecKuM, CIOBECHBIM U
ap.), HABBIKAMH MPUMEHECHUS
COBPEMEHHOTO
MATEMATHUYECKOTO
WHCTPYMEHTAPUS JIJIS
penieHus 3a1ad yopaBaeHMs,
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METOOUKON MOCTPOECHHUA,
aHAIN3a U TPUMEHEHUA
MaTEMATHUYECKHUX MO IeIen
IJIS OI[EHKH COCTOSAHUSI U
OPOTHO3a PA3BUTHSA ABICHUHN U
OPOLECCOB B YIPABICHUH,
CITOCOOHOCTEIO MEPENABATH
pEe3yABTAT MPOBEIECHHBIX
HCCIIETOBAHHM B BUIIE
KOHKPETHBIX PEKOMEHIAIHI B
TEPMUHAX MTPEAMETHON
00acTH 3HAHUA

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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ILnan-rpa¢guk BLINOJTHEHHA CAMOCTOATE/ILHOM pad0ThI

O0OBeM 4acoB, B TOM YHCIIE
Ko npr
Cpencrea u KonTakTHas
peann3yeMBIX Bun nearennHoct
. TEXHOJIOTUH padora ¢
KOMITETEHI[U, CTyZEHTOB CPC Bceero
JHTIKATOpa(OB) OLIEHKH OpernogaBar
ereM
1 cemectp
CamMoCTOATEIEHOE
n3yuenue yureparypel | CodecemoBanme | 18,225 2.025 20.25
o Temam Nel-9
OIK-1 Hozrotosxa Cobecenosamme | 1,215 0,135 1,35
HU1-2omnk-1 JIEKIMAM
[ToaroToBKa K Penienas
HPAKTHIECKUM 4,86 0.54 5.4
3amadga
3AHATUAM
Hroro 3a 1 cemecrp: 24,3 2,7 27
Hroro: 24,3 2,7 27
IOKYMEHT MOAMWCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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KﬂHTpﬂJ’thhlE TOYKH H BHIbI OTHE¢THOCTH 11O HUM

Ne Bun nedarensHOCTH CTYIEHTOB Cpoxn KomgecTBo
/T BBIMOJTHECHHS OamwToB
1 cemecTp
l. [Tpaktuueckoe 3ausarue No 2 6 Henensa 25
2. [IpakTrueckoe 3anarue No 5 10 nenensa 15
3. [TpakTnueckoe 3ansarue Ne 7 16 nenensa 15
Hroro 3a 1 cemecTp 55
HUroro 55

MaxkcnMambHO BO3MOKHBIN OA/LI 34 BECh TEKYIIUNA KOHTPOJIs MakcuMamsHO BO3MO KHEI

Oanmn 3a BECh TEKYIIWM KOHTPOJE YCTAHABIMBAETCA paBHEIM 55. Tekymiee KOHTPOIBHOE

MEPOIPUATHE CUMTAETCA COAHHEBEIM, €CJIA CTYOEHT NnOoayddna 3a Hero He meHee 00% ot

YCTAHOBJIEHHOTO [JIA OTOT0 KOHTPOJSA MAKCUMAIbHOTO Oawra. PeurtunroBern Oamm,

BBICTAB/IEMBIM CTYIEHTY 34 TEKYyIIEE€ KOHTPOJBHOE MEPONPUATHE, CIAHHOE CTYIEHTOM B

YCTAHOBJIEHHBIE TPA(PUKOM KOHTPOJBHBIX MEPONPHUATHA CPOKH, ONPENEIAECTCA CIECIYIOMIMM

obOpazom:

YPOBEHB BEIMOJHEHUA KOHTPOJIBHOTO

Peirruarossii 0amn (B % 0T MaKCMMAIBHOTO

3agaHug Oa/ia 3a KOHTPOJIBHOE 3a/TaHUE)
OTIMYHEBIH 100
Xopommii 80
VY mOBIETBOPUTETEHEIN 60
HeynoBieTBOpUTEIEHEIN 0

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeTonnueckue PEKOMEHTAIHHA IO H3IYUYCHHI0 TCOPETHYECKOI'0O MaTepHaJia

CamocrosaTrenpHas padoTa CTyAEHTA HAYWHAETCA C BHUMATEIBHOTO O3HAKOMJIEHHA C
COOEPKAHUEM YIEOHOTO Kypca.

M3yuenue ka0 TEMEI CIEIYET HAUMHATE ¢ BHUMATEILHOTO 03HAKOMIEHU C HA0OpOM
BOIIPOCOB. OHM OPHEHTHUPYIOT CTYAEHTA, MOKA3BIBAIOT, YTO OH MOJIKEH 3HATH IO JAHHOU TEME.
Bompocel Temel kak Obl HAKIAOBIBAIOTCS HA COOTBETCTBYIOMIVIO IIAaBY M30paHHOro ydueOHUKaA
M yueOHoro mocodus. B utore momxHO OBITH SICHBIM, KAKHUE BOMMPOCKH TEMBI YUEOHOTO Kypca U
C KaKOU TriIyOMHOM PACKPBITH B KOHKPETHOM y4eOHOM MAaTe€pHasie, a KAKUE BOOOMIE OIYIIEHEI.
TpeOyercsa TBOpUECKOE€ OTHOMIEHNE U K CAMOMY COAEPKAHUIO TUCIIUTIINHEL.

Bompocsl, cocrapmaronife ee coaepxanue, 00IagaroT pa3Hoil CTENEeHbI0 BAKHOCTH. ECTh
BOIIPOCHI, BBEIMOJHAIONIAE (PYHKIMIO JOTUUECKOM CBA3KM COJIEPKAHMA TEMBI M BCETO Kypca,
MMEIOTCS BOMPOCEL OIMMCATENBHOTO WIA Pa3biACHUTEIBHOIO XaPAaKTEPa, 4 TAKKE UCTOPHUIECKOTO
HKCKypca B 00JIACTH M3yd4aeMOW AUCIUIIMHEL. Bce 3TH BOMPOCHI HE COCTABIAIOT CYTH ITOHA-
THUMHOTO, KOHIENTYAJIBHOTO COJIEPKAHHUA TEMBI, HO HEOOXOOUMBI A LEIOCTHOTO BOCIPHATHA
M3y4aeMEIX ITPoOIeM.

M3ygaemas muCHMIIMHA UMEET CBOM KATETOPUANBHO-TIOHATUWHEIN anmapar. HaydHeie
MOHATUS — 3TO Ta 0a3a, HA KOTOPOU CTPOUTCA Kakaas Hayka. [lomATus — y3710BEIE, OMOPHBIE
MyHKTHI KAK HAYYHOTO, TaK ¥ y4€OHOTO MO3HAHUA, JOTUUECKUE CTYIIEHHU ABUKEHUS B yueOe OT
IPOCTOTO K CIOKHOMY, OT ABJIEHUS K CYNIHOCTH. be3 ACHOT0 MOHMMAaHWSA MOHATHM yueda KpaiHe
3aTPYIHACTCS, a COAEPKAHUE MPUOOPETEHHBIX 3HAHUN CTAHOBUTCA TYCKIIBIM, PACIUIHIBUATHIM.

CTyneHT OOmKE€H MOHUMATh, 94TO CAMOCTOATENRHOE OBJIAIEHUE 3HAHUAMHM SABIIACTCH
TJIAaBHEIM, ONpeaendoniuM. Beicmias mkoga co3maer i 3TOro HeoOXOAUMBIE YCIOBHA,
IOMOTAaeT OyaynieMy BBICOKOKBAMU(IUIIMPOBAHHOMY CIEIHAIUCTY OBJIAAETh TEXHOIOTHEN
CaMOCTOATEIHbHOTO IMTPON3BOICTBA 3HAHUM.

B camocrosTensHOM padOTE CTyAEHTAM TMPUXOOUTCA MCHONB30BATH JUTEPATYPY
pa3MMYHBEIX BHUOOB: MNEPBOMUCTOYHWKH, MOHOTpaduu, HaydHbIE COOPHHUKH, XPECTOMATHH,
yueOHuKkHM, yueOHple mocoOus, xypHanel U ap. M3ydenme kypca mpeamoiaraer 3HAKOMCTBO
CTYAEHTOB C OOMpmmMM OOBEMOM HAYYHOM M Y4e€OHOU IUTEpPATypHI, 4TO, B CBOIO OYEPEXE,
MOPOKTAET HEOOXOOUMOCTH BBIPAOOTKM Yy HHUX PalMOHAIBHO-KPUTHUECKOTO MNOOXO4a K
U3yJae€MBIM UCTOYHUKAM.

YTo0Bl HE «YTOHYTE» B OTPOMHOM OOBEME PEKOMEHAOBAHHBIX EMY ISl W3YIEHUS
VICTO THUEQR: s TG Hhg TPGHACIE BCETO, JOKEH HAYUHTHCA MPABWIFHO WX 4MTATh. [IpaBmisHOe

Ceprvcukar: 2C0000043E9ABBBI52205E 7BAS00060000043E
Bnanendi TCHIE : PEXOMEHIOBAHHEIX., MICTOUHHKOB MPEANOJIAracT CIECN0BAHUE HECKOJILKMM HECIIOKHBIM,

HO BECEMA ITOJIEC3HEIM HpHBHHHM.
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[TpenBapurensHBIil OPOCMOTP KHUTH BKIFOYAET O3HAKOMIIEHHE C THUTYIBHBIM JHCTOM
KHUTH, AHHOTALWUEH, IPEOUCIOBUEM, oOriaBineHueMm. [Ipu o3makomieHnu ¢ OriaBJIeHHEM
HEOOXOUMO BBIJIENIUTE PA3€ebl, TJIABEL, naparpadsl, OpeICTABIAIONINE I BAC HUHTEPEC, OETIIo
UX MPOCMOTPETH, HAUTH MECTA, OTHOCAMMECH K Teme (abzampl, CTpanuiel, maparpadsi), u
MO3HAKOMUTHCA C HUIMH B 00NIUX geprax.

Hayumsie n3manms COMpPOBOKAAIOTCA PA3IMIHBEIMHI BCIIOMOTATETEHBIMI MaTEPHATAMH —
HAYYHBIM AanmaparoM, MMOSTOMY BAXHO 3HATH, W3 KAKUX OCHOBHBEIX DSJIEMEHTOB OH COCTOWT,
KaKOBEI €T0 (PYHKIINH.

3HAKOMCTBO C KHWUTOW JIy4ll€ BCEr0 HAYMHATE C M3YUYEHHUSA AHHOTAIIMM — KPATKOU
XAPAKTEPUCTUKN KHUTH, PACKPBHIBAIOMIEH €€ COJIEP/KAHUE, WIEHHYI0, TEMATHUECKYI0 U
JKAHPOBYIO HAMPABICHHOCTh, CBEIEHHA 00 aBTOpE, HA3HAUCHWE M JAPYrUE€ OCOOEHHOCTH.
AHHOTAIMA TOMOTAET COCTABUTH MPEABAPUTEILHOE MHEHHUE O KHUT€.

['ny0e NOHATE CONEPKAHWE KHWUTH MO3BOJMIIOT BCTYIWUTENBHAA CTAThiI, B KOTOPOU
OAETCS OLIEHKA CONEPKAHWUSA KHUTHM, 34aTParuBaeéMoOd B HEH NOpOoOIeMaTuku, COAEPKUTCA
UH(OPMAIA O JKU3HEHHON M TBOPYECKOW OMorpaduu aBTOpPA, BBICKA3BIBAKOTCA MOJIEMUYECKUE
3aMEUaHUsA, PA3BACHAIOTCS OTAEIBHBIE MOJIOKEHWS KHUTM, JAIOTCA KOMMEHTapuu U T.O0. BOT
MOYEMY 3HAKOMCTBO C BCTYNHUTEILHON CTATHEHM MPENCTABIACTCSA OUYEHB BAKHBIM: OHO MOMOTAET
CTYAEHTY COPUEHTHUPOBATHCA B TEKCTE pabOTEI, OOpATUTE BHUMAHHUE HA €€ HAU0OIEE [IEHHEIE U
BAKHBIE Pa3eibl.

Toit xxe nenn comencTByeT 3HAKOMCTBO € OTJIABIECHUEM, IPEAUCIOBUEM, MOCIECIOBHEM.
Becpma mnone3HBIMM OJIEMEHTAMHM HAy4YHOTO anmapara SABJAIOTCS CHOCKHM, KOMMEHTApPHH,
Tabmupl, rpaduku, COuCKU auTEpatypel. OHM HE TOJBKO WILTIOCTPHUPYIOT OTAEIBHEIE
MOJIOKEHUS KHUTM WIN CTATbU, HO M CaMM IO ce0e ABIAIOTCSA OOMOJIHUTEILHEIM HMCTOYHHKOM
UH(POPMAIUH /I YNTATEIIA.

Ecmi uuratens 3auHTepecoBaia Kakas-TO BRICKA3aHHAS ABTOPOM MBICIB, HE HAIlEAmias
MOOPOOHOTO OCBEMIEHUA B JAHHOM MCTOUHHMKE, OH MOJKET 00paTuThCA K TEKCTY UCTOYHUKA,
YIOMHHAEMOTO B CHOCKE, MO0 K UCTOUHUKY, KOTOPBEIM OH MOJKET HANTH B COHUCKE TUTEPATYPHI,
PEKOMEHIOBAHHON ABTOPOM IJIA CAMOCTOSTENEHOTO U3YUEHHUS.

CyIEeCTBYET HECKOIBKO (POPM BEICHNA 3AITUCEN:

— TIaH (OPOCTOH U Pa3BEPHYTHIN) — HAMOOJIEE Kparkas (popmMa 3amucu MPOYUTAHHOTO,
MpeacTaBmonias co00M TIepedueHb BOMPOCOB, PACCMATPUBAEMBIX B KHHUIE WM CTaThE.
PasBepuyrelii mimaH npencraBmaer coOoil Oomee moOApoOHYIO 3amuCh MPOUYUTAHHOTO, C
TTCTa T3 HE B % AN, BOT0KEHII M BRIBOIOB, C BEITTMCKOM ITUTAT, CTATHCTHYECKUX JAHHBIX

Ceprudmkar:  2C0QQO043EIABBBI52205E 7BA500060000043E .
Bnanendd: T.Hesha3BePHYTRIL J1aH. — HEOLCHMMBIH ITOMOIIHUK INPU BBICTYIUIEHHM C JOKJIAOOM HA

KDHKPETH}’TD TEB’[}’ HA4 CEM{Hﬂpeﬂ KDH(;[)EPEHHHH;
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— TE3UCHl — KPaTko C(POPMYIUPOBAHHBEIE MOJOKEHUA, OCHOBHEIE IOJOKEHUA KHWIH,
cratbu. Kak mpaBuio, TE3UCHl COCTABIAIOTCS MOCJIE NPEABAPUTEILHOTO 3HAKOMCTBA C TEKCTOM
UCTOYHUKA, IPH €ro IMOBTOPHOM Npo4TeHNH. OHA MOMOT AT 3aIIOMHUATE U CUCTEMATHU3UPOBATH
WH(O PMALHIO.

CocraBieHHE KOHCIIEKTOB

bonpmryto pois B YCBOEHUM M MOBTOPEHUM OPOUAEHHOTO MATEpUATA UTPAET XOPOIIHIL
KOHCIEKT, COACPKAIUi OCHOBHEIEC UIEH IIPOUYUTAHHOTO B Y4€OHUKE U YCIBIIIAHHOTO B JIEKIINH.
Koncnekr — 510, Mo CyniecTBy, HAOPOCOK, Pa3BEPHYTHIN IJIAH CBA3HOTO PACCKa3ad MO0 OCHOBHBIM
BOTIPOCAM TEMEI.

B kakoii-T0O Mmepe KOHCHEKT paccuuTaH (B 3aBUCUMOCTH OT WHAWBUIYAIBHBIX
OCOOEHHOCTEN CTYOEHTAd) HE TOJBKO HA WHTEIUIEKTYATBHYI0O W SMOIMOHAIBHYIO, HO W HA
3PUTEIBEHYI0 HAMATh, NMPUYEM TEKCT KOHCIIEKTA HEPEAKO ACCOUMHUPYETCA €MIe U C TEKCTOM
yueOHMKAa WM 3anuceio jgekuuu. [losTomMy nerue 3amoMmHaeTcs COOepKaHUE KOHCHEKTOB,
HAIMMCAHHBIX pa300pYHuBO, C MOAUEPKUBAHUEM WM BBIJCIECHUEM Pa3paIKON KIIFOYEBBIX CIOB U
(ppas.

CaMOCTOATENTFHO W3YUEHHBIE TEMBI MNPENOCTABILIIOTCA TIpenogaBaremo B (opme
KOHCIIEKTA, [0 KOTOPOMY MPOUCXOOUT cobecenoBanue. TeopeTnueckne TeMEl Kypea (OTAEIBHEBIE

BOIIpPO C]E:I), BBEIHOCHUMEIC Hd CAMOCTOATCIIbHOC U3YUCHHC, ITPCACTABJICHBI HHIKC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToanueckHue VKa3aHHA 110 NOATIOTOBKE K JK3aMeEHY

M3yuenune mucnumumuel «Marematuka» 3aBepmaercsa sk3ameHoMm. IloaroToBka k
9K3aMEHY CIIOCOOCTBYET 3aKPEIUICHHUIO, YIUIyOJIeHHIO M 0000mIeHHI0 3HAHWM, MOJIYyYd€MBIX, B
mpouecce 00ydeHHs, a TAKKE MPUMEHEHUIO UX K PEHICHUIO MPAKTUYECKHX 3amad. ['0ToBACE k
SK3aMEHy, CTYIEHT JIMKBUAMPYET HMEIOMINEcs mpoOensl B 3HAHWAX, YIIyOIIer,
CUCTEMATU3UPYET U YIOPAAOUMBAET CBOU 3HAHMA. Ha dK3aMeHe CTYIEHT AEMOHCTPUPYET TO, YTO
OH MpUOOpEN B mponecce 00yIeHns M0 KOHKPETHON yueOHON AUCIUILINHE.

Ha koHCymeTanmm mnepen HSK3aMEHOM  CTYNEHTOB IMO3HAKOMAT C  OCHOBHBIMH
TpeOOBAHUAMM, OTBETAT HA BO3ZHUKIINE Y HUX BOMPOCHL. [losToMy mocemienne KOHCYJIbTALMH
00s3aTEMBHO.

[Ipy noaroroBke k 5K3aMEHy HEOOXOIMMO WCIIONB30BATH KOHCHEKTHI JIEKIIUM II0
OUCIMIUIMHE, YUeOHMKH U yueOHbIe mocoOms (M3 CHoucka OCHOBHOM W OMOJHUTEIBEHOU
JIATEPATYPHI) WIH KOHCIIEKT JTUTEPATYPBL, IPOUYUTAHHOM 10 YKA3AHUIO MPENOJABATENA B TEUEHUE
ceMecTpa.

Bnagane ciemyer mpoCMOTPETh BECH MATEPHAT MO CHABAEMOM IUCHMIUIMHE, OTMETUTH
nma cebda TpyaHeie BOMpOCHL. OOs3arensHO B HUX pazoOparecia. B 3akmoueHue eme pas
1[E1€C000Pa3HO NOBTOPUTE OCHOBHEIE ITOJIOKEHU .

CucreMarnueckas MmoAroTOBKA K 3aHATHAM B TEYEHUE CEMECTPA MO3BOJIUT MUCITOJE30BATE

BpEM SK3aMEHAIITMOHHOM CECCUM IS CUCTEMATU3AIlNN 3HAHNU.

Bﬂl’[pﬂﬂhl K JK3aMEHY

l. Bonpocs! (3amada, 3a1aHue) Uil OPOBEPKU YPOBHA OOYIEHHOCTH:

2. Yro Takoe MaTpuia U KaKOBEI ONEPALIMH HAL MATPULIAMU

3. JIns Kakux MaTpul ONPEEICHEl ONePau CI0KEHN (YMHOKEHNA )?

4. OOnapaer m1 Cno)keHUE (YMHOKEHUE) MATPULL CBOMCTBOM KOMMYTATUBHOCTH?

5. Yro Ttakoe oOparHaa marpuna? JIlrodas mi Mmarpuiia UMeeT NPOTUBOHOIOKHYIO?

6. [Touemy HEe ompenenena onepanus IeJIEHUS MaTPULL!

7. Yro takoe ompememurens marpuilpl? Kak cBs3aHa oOpaTHMOCTE MATPHUIEL C €€
ONpPENEIUTEIEM?

AOKYMEHT OAMNCAH

SNEKTPOHHOW MNOANMUCHIO
Cepruchukar:  2COQV043EIARYBITEHTTE MEPONBICOFRICKAHN A pAHTd MATPHLIEL.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
9. Cdo TUPVIATE TEOPEMY 0 PA3IOKEHUH OMIPEASTUTENI IO CTPOKE (CTOIOIY).
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10.  Ilepeuucaure OCHOBHEIE CBOMCTBA OMPEACTIUTENA.

I1.  Yro rakoe apu(pmMernueckoe mpoCTPaHCTBO BEKTOPOB U €r0 Dazuc?

12.  Kak m3MmeHsTCcs KOOPAWHATHEL BEKTOpA OpU MEPEXOAe OT craporo 0Oasmca kK
HOBOMY?

13. UYro Takoe cucrema miHEWHBIX anreOpamueckux ypaBHeHnuul (CJIAY) u ee
pemenue?

14.  Uro 3HAUMUT PEIIUTH CUCTEMY JTUHEUHBIX YPABHEHUH !

15.  Ckonawko pemenuit moxer nmers CIIAY?

16. B ugem cyrs meroma I'aycca? Uro Takoe sneMeHTApHBIE ITPeoOpazoBaHUA CTPOK
MATPULIEL !

17.  JIroObIe 11 CUCTEMBI MOKHO PEIIUTE METOOOM Kpamepa u MaTpuaHBIM METOIOM?

18.  Uro Takoe MMHEHHBIN OONEPATOP U €ro MaTpuna’

19, Orminmre MeTOd OTBICKAHUS COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYECHUN
omeparopa.

20.  Uro Takoe kBaaparnuHag (popMa U €€ KAHOHWYIECKUI BUI !

21.  Kak cocraBmgercs marpuia KBaapaTuHaHou (popmet?

22. Yro Takoe BEKTOp, U KAKWE JMHEWHBIE OMNEPAMM HAI BEKTOPAMH MOKHO
MPOU3BECTH !

23.  Uro takoe 0a3muc, U CKOIBKO OA3MCOB CYNMIECTBYET B MHOKECTBE BCEX BEKTOPOB
IpOCTpPaHCTBA?

24, CKONIBKO pAa3yIOkKEHHUM MO TAHHOMY 0a3uCy UMEET TaHHBIN BEKTOP?

25.  3aBucar 1M KOOPIWHATE OT BEIOOpa Oa3zuca?

26.  OnpenensAroTcs M KOOPIWHATEL 0 THO3HAYHO BEIOOpOM Oazuca?

27.  Uro Takoe CKaIsApHOE MPOU3BENEHUE BEKTOPOB M €r0 OCHOBHBIE CBOMCTBA?

28.  Kak ompenmenuts yron mexay Bekropamu? KakOBBI yCIOBUA KOJUIMHEAPHOCTH U

oprorong AN ARAEHGHR?

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:

llleGayxoea TaTeAHa AnexkcaHgpoBHa
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29. KakoBEI TeOMETPUYECKOE M  MEXAHMYECKOE  IPUJIOKEHUSA  BEKTOPHOTO

MPOU3BEICHUSI BEKTOPOB?

30.  KakoBO reomMerpuyecKkoe NpuiIoKEHNE CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB?
31.  Uemy paBHO CMEMIAHHOE MPOU3BEACHUE TPEX KOMIUIAHAPHEBIX BEKTOPOB?

32.  JIrobas mu mpsamas MOKET OBITE 33/1aHA TUHEUHEIM YPaBHEHUEM !

33.  JIwo0oe€ 11 IMHENHOE YPABHEHNUE ONPEIEIISIET IPIMYIO !

34.  Omumwure BCE BUIAB YPABHEHUM NPAMOU M IMOACHUTE, KAKOB T€OMETPUUECKUMN

CMBICT KO3(D(PUITUEHTOB B 5TUX YPABHEHUAX !
35.  Kak Hautu paccTosHuE OT TOYKH OO IMPSIMOU HA MIIOCKOCTH?

36. Kak onmpenemmTs B3aMMHOE PACIOJI0KEHUE IIPAMBIX HA MIJIOCKOCTU: MMAPAIIECIbHEL,

NEPINEHIUKYJIAPHBL WM mnepecekarorca’! M ecmi mepecekaroTcsa, Kak HAUTH YyIOd MEKOY

IPAMBIMU
37.  JIroDas m1 nmoCKOCTh MOKET OBITEH 3a1aHa JIMHENHBIM YPABHEHUEM U HA000pOT?
38. KakoB reoMmerpudecKul CMBICT KOA(P(UIIMEHTOB B 00mIEM ypaBHEHUM
IJIOCKO CTH?
39.  Kak noayuuTs ypaBHEHHUE IJIOCKOCTH, MPOXOIANIEH Uepe3 TPHU TOUKH ?
40.  KakOB KaHOHWYECKHM BUJ YPABHEHUN JJUIMIICA, TUIEpPOO0IIBI, mapadoikl U KAaKOB

FeOMETPUIECKUI CMBICIT KOAPPUIMEHTOB STUX YPABHEHWIM 7

41.  CkOIBKO O0CEM CUMMETPUM UMEET AInumnc (runepOoia, mapadomna)?

42.  CKOIBKO BEPHIUH UMEET HuTUIC (runepOoina, mapadona)?

43.  Kak ompenenuTs SKCIEHTPUCHTET, TUPEKTPUCH U (POKYCHI Arunca (rurnep0o st )?
44, Yro Takoe MWIMHIPUYECKHE IMOBEPXHOCTH M KAKUE OBIBAIOT BUABI LWJIMHIPOB

BTOPOTO TIOpsAKa?

45.  UYro Takoe mMOBEPXHOCTH BpanieHuA? fBAAIOTCA TU MOBEPXHOCTSIMM BPAIICHUS

SUTMIITUYECKUN WK runepooanueckuil napadomnonn?

46.HDHMHME,HEHEHHE ¢yakmmu. UTo Ha3eBaercsa, 00mTACTRIO ONPEIEICHUA

ANEKTPOHHOW NOAMUCHIO
EEpTHdJWEWﬁﬂBdSEBABBBQEEEDEETBAEﬂGGEGGGGGdBE
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

47.  KaxOBEI OCHOBHEBIE CITOCOORI 3amanusa (pyukuuu? [IpuBegure npumeper.
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48.  OOparnasa (pyHKIMA.
49.  Kakas (pyHkuuma Ha3eiBaercsa cinoxHou? IlpuBemure mpuMepsr.

50. UYro Takoe umcmoBas mnocraenoBaremsHOCTE? CdopMmymipyiite oOmnpencneHue

OTPAHUYCHHOU CBEPXY MNOCIEA0BATEILHOCTHU (OrPAHUYEHHON CHU3Y, OTPAHMYEHHOM).
51. Chopmynupyure OnpeaeneHne Npeaeia 9ucaoBOH MOCIE0BATENLHOCTH.

52. Uro Takoe CXOOAmiaAcsa 4YUCIOBAsA MOCIETOBATENBLHOCTE (pacxonAamiasncs)?

OCHOBHOE CBOMCTBO CXOIANIMXCA ITOCIET0BATEILHOCTEH.

53. Kakag mocimenoBareIpHOCTE Ha3pBaeTca OeckoHeuHno Maiaon? CeBA3p OeCKOHEuHO

MAaJIOH IO CIET0BATEARHOCTHA CO CXOIAMNIEH TOCIEI0BATEIFHOCTRIO.

54.  Kak cBA3aHel moHATUA Tpenena (yHKIUU C NOHATUAMH €€ HPEIENnOB CIpPaBad U
ciesa?

55. CdopmynupyiTe OCHOBHBIE TEOPEMEI O TIPEAEnax (PyHKIIHI.

56.  Cdhopmynupyure oOnOpeneneHue Aasd OSKBUBAIECHTHBIX OECKOHEYHO MAJIBIX

(DECKOHEYHO MAIBIX OJHOTO MOPAIKA MATOCTH).

57.  IlpuBemute psaa SKBUBANEHTHOCTH OECKOHEYHO MAIBIX () yHKIIMH.

58.  ChopmynupydTe OINPENETICHUE HENPEPEIBHOCTH (DYHKIMM B TOYKE M HA
MHOJKECTBE.

59.  Kakune TOUKM Ha3BIBAIOTCA TOUKAMHM Pa3peIBa (PyHKIIMU?

60. CdhopmymupyilTe OCHOBHBEIE TEOPEMBI I HEMPEPLIBHEIX HA OTPE3KE (DYHKIIMH.

61. Uro rtakoe mpomsBomHas (yHkuun? KakoOB reoOMETpHYECKMH U MEXAHWUECKUU

CMBIC]I ITPOU3BOTHOM ?
62.  Uro Takoe mpasas (;1eBas) Mpou3BOIHAA?

63. SBaserca M CYNIECTBOBAHME MPOM3BOTHOH HEOOXODMMBIM  YCIOBHUEM

nudpepenupyemocti GpyHkuuu? JJocTaTouHEIM YCI0BUEM?

64. Chopmynupyiite HEOOXOAUMOE U DOCTATOUHOE yCiaoBUE OU(pPepeHIupPyEMOCTH

(pymKuHm.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLKO

Ceprudmkar: 2000043978 IBIEIEBE Ao A500M000 HEHPEPEIBHOCTE  (DYHKIIMM ~ HEOOXOIUMEIM — YCIIOBUEM €€

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

nuddepenuupyemoctu? JloCcTarogYHBIM yCIOBUEM?
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66. B mo0oiu 11 Touke HenpeprIBHAA (DYHKINA UMEET KACATEIBHYIO !

67. Moxer nu (PyHKIIUA UMETHh KACATEIBHYIO B JAHHOW TOYKE, HO OBITH B HEH HE-
nudepenumupyemon?

68. Chopmymupyure TeopeMel 0 mU(PPEepeHIMPYEMOCTH CIOXKHOM MU 0OpaTHOU
(pymKIHi.

69.  UYro takoe nmorapu(pmMuueckas mpou3BoaHan’

70.  Kakou reomerpruuecknu cmeica aupdpepenumana ) yHKimu ?

71. Kako MeEXaHM4YECKUI CMBICT NPOU3BOIHOM 2-T10 mOpsaaka?

72.  Kakue BUIBI HEONIPEAEIEHHOCTEN PACKPEIBAIOTCS MO mpaswry Jlomarama?

73. Oyuxkuua puddepeHmppyemMa Ha TPOMEKYTKE 1 MOHOTOHHA. UTO MOKHO CKa3arh

0 €€ MPOU3BOIHOM?

74,  @OyHKUMA HA OTPE3KE UMEET MOJIOKUTENBHYIO NPOU3BOAHYIO. YTO MOKHO CKa3daTh

0 ee MOHOTOHHOCTH?

75.  ODOyHKIUA MOHOTOHHA HA OTpe3ke. MoKeT M ee mpoM3BOOHAA HA 3TOM OTPE3KE

oOpamarsCsa B HYJIB?

76.  Chopmynupyute HEOOXOIUMOE U T1O0CTATOYHOE YCIOBUE TOYEK IKCTPEMYMA.
77.  SBasercsa mum mo0as TOUKA SKCTPEMyMA CTAIMOHAPHON TOUYKOM?

78. Moxer 11 yHKIMA B TOUKE SKCTpeMyMa ObITh HEnu(phepeHIupyemMon?

79.  Moxer nmu ()yHKIMA B TOUKE SKCTPEMYMA OBITE PA3PBIBHOM !

80.  Kakasa kpuBas HA3BIBAETCA BBITYKJION BBEPX (BHU3)?

81.  CdhopmynupyiTe yCIOBUE BBITYKJIOCTH KPUBOH BBEPX (BHU3).

82.  Cdhopmynupyure HEOOXOIUMOE U TOCTATOTHOE YCIOBUE TOYEK mepeTrnoa.

83.  Moxer mu QpyHKIMA B TOuke nepernda Ovith HEmTUp hepeHupyemon?

84.  Moxer 11 (yHKIUA B TOUKE mepernda OBITe pa3peIBHON?
85.  Kakummu OpiBator acumnToTer? Kak nx nantn?
AOKYMEHT MOAMMCAH

SNEKTPOHHOW NOONUCHIO
Cepruburar:  2CORE43EATERIGBITETRA FPAITRHSIeeT acMITTOTEL?
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87. Moxer mu rpapuk HUMETH HECKOIBKO acuMnOTOT? bECKOHEYHOE MHOKECTBO

ACUMIITOT?

88.  Uro Takoe KOMILUIEKCHOE YMCJIO U KAKOBHI (DOPMEI 3aIMCH 3TOr0 4UCa?

89. Kak mnocraBUTe B COOTBETCTBHE KOMILJIIEKCHOMY YHCIY TOYKY KOMILIEKCHOU
MJIOCKOCTH?

90.  Omummre amropuTM mepexona Ot anredpandeckon (POPMBI KOMITJIIEKCHOTO 4UCHA

K TPUTOHOMETPUYECKOH U MOKA3aTEIBHOU (popmam.

91. Kak CiI0KHWUTE U BEIUECTE KOMIUIEKCHEIE YHMCJIA U KAKOB FEﬂMETquECKHﬁ CMBICII

3TUX ONepanuin’

92.  Kak yMHOWTE U pa3JeUTh KOMIUIEKCHEIE YUCIA B PA3IMUHBIX (popMax 3amucu?
93.  Kak BO3BECTH KOMIUIEKCHOE UMCIIO B CTENEHE !
94.  CKONBKO pa3aWYHBIX KOPHEH N-U CTENEHW M3 KOMIUIEKCHOTO 4YHCIIA U KAakOB

XAPAKTEP UX PACIOIOKEHNA HA KOMIUIEKCHOU TIIIOCKOCTH?
95.  Yro0 Takoe KOPEHb MHOTOYJIEHA U €TI0 KPATHOCTH ?
96.  Cdopmynupylre 0CHOBHYIO TEOPEMY AITEOPHL.
97.  CkOnBKO KOPHEH y MHOTOUWJIEHA N-U cTeneHu 0e3 ydera KpaTHOCTH ?

08. Uro Takoe NEeUCTBUTEIBHBIM MHOTOUIEH U KAK PA3JIOKUTh €r0 HA JTUHEUHBIE U

KBAJPATHEIE MHOKUTEIU!
99.  Yro Takoe neprooOpazHaa?
100. Moxer 11 yHKIHS UMETH Pa3IMUHBIE TEPBOOOPa3HEBIE?
101. Moryr nu pazmiunbie (DyHKIIUA UMETE OJTHY U TY K€ MePBOOOpa3Hyo?

102. Uro Ttakoe nHeompeneneHHbIM uHTErpan’ B uem oranume nepBooOpasHON OT

HEOMPENETIEHHOTO UHTErpaia’?

103. B kakoMm cMbICIE OmEpandy HAXOKIOEHUS NPOU3BOTHOM W NEPBOOOpaA3HOU

ABJIAOTCA B3aUMHO O0OpaTHBIMH?

104612 SDSSHAGAKITS CBOMCTBA HEOMIPEACICHHOTO HHTErpaIa.
NEKTPOHHOW MOANKCHIO

Ceptvdmkar: 2C0Q0 SEBAEﬁBQEEEDEETBAEﬂGGEGGGGGdBE 9
Bnapeneu; lleb a Tart EQ%LPE&HQBHBIE MCTO IEI PH{TEFPHPGBHM .
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106. Yro Takoe parmoHansHas (PyHKIIMA 1 KAKOBBEI METOEI €€ UHTET PUPOBAHUA

107. Kakue ( yHKIIMHI UHTETPUPYIOTCS C MOMOTIIBIO YHUBEPCAITEHOU
TPUTOHOMETPUUECKOH ITOACTAHOBKU !

108. Kakue BUABI MPPAIMOHANBHBEIX (PYHKIMHA MOJKHO ITPOUHTErPUPOBATE, TPUMEHHUB
TPUTOHOMETPUY ECKHUE 3aMEHBI TTEPEMEHHBIX ?

109. U3 kakou ¢popmynsl nudpepeHurpoBanu cueayeT (opmyia HUHTETPUPOBAHUA TT0
qacTam?

110. Uro Takoe unrerpansHas cymma? KakoB €€ reOMETPUIeCKU CMBICIT?

I11. Yro Takoe onmpeneneHHbId MHTETPAT U KAKOB €70 TEOMETPUIECKUN CMBICT !
112, JlrobOaa mu HenpepreiBHAA (PYHKIIUA UHTErpUpyema?

113. JIrvobas mu uHTErpupyemas (pyHKIIAA HETPEPEIBHA?

114. KakoBo mocTaTo4HOE YCIOBUE UHTETPUPYEMOCTH (DYHKIINU HA OTPE3KE?
115. Cdopmynupyure Teopemy 0 cpeagueM. KakoB e€ reOMeTpUIeCKHI CMEICT?
116. BrBenure ¢popmyny Herorona-Jlenbuuna.

117. Uro takoe necoOcTBeHHBIM wuHTErpan?! KakoBel 1OBa BUOa HECOOCTBEHHBIX
WHTETPAIOB?

118. KaxkoBEl T€OMETPUUECKHME M MEXAHWUECKHE MPWIOKEHUSA OIPEHEICHHOTO
uHTerpana’

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Yueono-memoouueckoe u unpopmauuonrnoe odecnedenue OUCHUNTUHDI

Ilepeuenv 0CHOGHOU U OONOTHUMENBHOU JIUMEPAMYPbl, HEOOXOOUMOU 01 0CBOCHUA
OUCHUNTUHbI

Ilepeuenv ocnoeHoOIl TUmMepamypol:

1. Koo, A. I'. Kypc nekimmit mo maremartuke : yuednoe mocodue / A. I'. Kimoso, 1. A.
JlannynoBa. — Pocros-na-/lony, Tarampor : W3maremsctBo HOxkHoro (QemepansHOro
yausepcurera, 2020. — 199 c¢. — ISBN 978-5-9275-3503-3. — TekcT : 3neKTpPOHHBIA //
[luppoBonr  oOpazoBaremsneii  pecypc IPR - SMART @ [camr]. —  URL:
https://www.iprbookshop.ru/107998.html

2. Berromuuxoma, M. HO. ®dunancoBas maremaruka :@ yueOnoe nocodmue / M. HO.
BeiromunkoBa. — Mocksa : Ait [Tu Ap Memua, 2020. — 149 ¢. — ISBN 978-5-4497-0609-6. —
Texcr : snexkrponnsi // LHudposou odpazosarensuei pecypc IPR SMART : [caur]. — URL:
https://www.iprbookshop.ru/96562.html

3. beipmun, A. I1. Maremaruka : npaktukym / A. Il. beipmun, A. A. Cupopenko, O. A.
CokxonoBa. — Boponex : Boponexckuil rocyqapCTBEHHBIN TexHUUeCkuil yHuBepcuter, IbC
ACB, 2021. — 167 ¢. — ISBN 978-5-7731-0923-5. — Texkcr : snexrponnsit // L{upposon
00pa30BaATENLHBIN pecypc [PR SMART : | camrr|. - URL:
https://www.iprbookshop.ru/111470.html

5.1.3 Ilepeuensv oonoiHumenvbH Ol 1UMEPamypbl:

1. Anekceer, I'. B. Beicmas maremaruka. Teopus u mpaktuka : yuedHoe mocodue s
CIIO / T'. B. Anekcee, U. . Xonasun. — Caparos : [Ipo¢godpazosanue, Au [Iu Op Menua,
2019. — 236 c. — ISBN 978-5-4486-0755-4, 978-5-4488-0253-9. — Tekcr : snekrpoHHBIN //
[luppoBoir  oOpazoBarensnerit  pecypc IPR SMART :  Jecanr]. —  URL:
https://www.iprbookshop.ru/81274.html

2. Maremaruka. COOpHHMK 3amad mo YrayOIEHHOMY KypCy : y4e€OHO-METOONUECKOe
nocobue / b. A. bymak, H. JI. 3onorapéra, FO. A. IlonoB [u ap.] ; mox pemakumen M. B.
DenoroBa. — 35-¢ u3n. — Mockea : Jlaboparopus 3manmii, 2020. — 327 ¢. — ISBN 978-5-
00101-707-3. — Tekcr : snekrponnsi // Lupposou obOpazosarensusii pecypc IPR SMART :
| caitt|. — URL: https://www.iprbookshop.ru/98524. html

3. Maremaruka. COopHUK 3a1ad mo 0a30BOMY KypCy : y4eOHO-METOAMYECKOe mocobdue /

H. JI. 3@@%&@%&%& A Homos, H. JI. Cemennsesa, M. B. ®enotos ; mo penakmen M. B.

Ceptudomgar: EEGGGGGdSEBABSEBEEEDEETBAE'DEI 6000004 3E

BnanendDCIQEOBAe a1, nposravlockBa @ Jlaboparopus znanmii, 2020. — 241 c¢. — ISBN 978-5-
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00101-706-6. — Texkcr : snextponnsit // L{upposoit oOpazoBarensneiii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/98527.html

Ilepeuensy  yueOHO-MemoouueCko2o o00ecnedeHuUs CamMoCmoamenIbHol  padoombl
00yuaoOwuxca no OUCUUNIUHE

I. Meromuueckne peKOMEHIAIWM NI MOATOTOBKM K HOPAKTUYECKAM 3aHATHAM II0
mUucIMIUInHEe «MaremMaTtruka».

2. Meroanueckue peKOMEHIANINN 10 OPraHU3alui CaAMOCTOSATEIEHON pa0OTHI CTYIEHTOB

Mo MUCIHILTHHE «MaremaTuka».

Ilepeuens pecypcoé un@popmayuoHHO-meNeKOMMYHUKayUuoHHoU cemu Humepnem,
Heo0X00UMBIX 018 0CBO0CHUA OUCHUNTUHDI
1. http://www.biblioclub.ru -3bC "YHuBepcurerckas Onbmorexa oHIaiH"

2. http://www.iprbookshop.ru/ - Onexrpouno- omdmoreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO
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