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Llens 1 3apaun U3 ydeHus O CIUILINHEL

O0opynoBaHue U MaTEPUAIBL

HaunmenoBanue npakTugeckux pador

Conepikanue MpakTUIECKUX padoT

[TpakTnueckasa padbora Nel Marpuusr n onpenenurey.

[TpakTnueckasa padora Ne2 Meronasl pemeHnsa CUCTEM JIMHEWHBIX YPaBHEHUH.
[TpakTrueckas padbora Ne3 Oynkiun u npegemsi. Metoasl npuOmMKEHHOTO BEI-
UMCIIEHUA 3HAUCHUM (DYHKIU.

[Tpaktuueckas padora Ned [IpousBognas u nuddepennman (yHKIMHA OTHOM I1e-
PEMEHHOU.

[TpakTnueckaa pabora Ne5 Meronsr nccnenoBaHusa M IMOCTPOEHUA TPA(PHUKOB
() VHKII .

[TpakTrueckas padora Ne6 BepoaTHOCTHBIE MOIEIHN MPOLIECCOB YIIPABICHHUS.
[TpakTnueckas padora Ne7 KoppemannonHO-pErpeCCHOHHEIN METON UCCIIEN0BA-
HUA CIYYaHHBIX BETUYHH.

[TpakTnueckaa padora Ne® OCHOBEI BEIOOPOYHOTO METOAA M BJEMEHTHI CTATH-
CTUYECKOH TEOPUH OLIEHUBAHUSL.

[TpakTraeckas padora No9 Craructuueckas runmore3a. MeToasr CcraTuCTUYECKO
MPOBEPKH THITOTES.

YueObHO-MeTOoAMIeCKOe€ 1 HHPOPMATUOHHOE 00eCTTEYEHNE QU CLIUTLIMHEL
[lepeyens OCHOBHOM U AOTIOJHUTEIBHOH JTUTEPATYPHI, HEOOXOOUMON OIS OCBO-
€HU JUCIUTUIMHEL

[Tepeuenrs yuebOHO-METOAMUECKOTO OOECHEUEHUS CAMOCTOATENHHON pPAadOTHI
00yUaronMxcsa Mo AUCHUIIINHE

[lepeuens pecypcoB MH()OpMALTMOHHO-TEIEKOMMYHUKAINMOHHOU ceTu MHTEepHeT,

HEOOX0 MMMBIX IJI OCBOEHUA OUCIATIIAHEI
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Beenenune

[IpakTrueckue 3aHATAA CO3MAIOT ONTUMAIBHBIE OUIAKTUYECKHUE YCIOBUA IUIA JEATENIb-
HOCTHOTO OCBOEHHS CTYAEHTAMH COIEPMKAHUA U METONOJOTHH U3yIaeMON TuCIMILIMHEL «Marte-
matukay. [IpakTnueckue 3aHATHA 3aHUMAIOT IMPEMMYIIECTBEHHOE MECTO HPU M3YYEHHH 00mIe-
Opo(PECCHOHANBHEIX U OPO(PECCHOHANBHBIX IUCHUMIWH. [IpakTudeckue 3aHATHA TPOBOIATCS C
LIEBI0 BEIPAOOTKN MPAKTUYECKUX YMEHWUHM U MPHOOPETEHUSA HABEIKOB B PEMIEHUU 3anad, OTpa-
OOTKM ympaKHEHUI, BEIIIOJTHEHUH YEPTEKEN, MPOU3BOICTBE PACIETOB U T.II.

Llenpro mpakTUUECKNX 3aHATUM ABAAETCS (POPMHPOBAHUE NMPAKTUUECKUX YMEHHH — IIPO-
(p€CCHOHANBHEIX (BBIMOIHATE ONMPEAEIEHHBIE TEUCTBUS, ONEPAU, HEOOXO0IUMBIE B MTOCIENYIO-
n1eM B Ipo(eCcCHOHATLHON OEATENBHOCTH) WIH YI€OHBIX, HEOOXOAUMEBIX B IMOCIEAYIONIENH yIe0-
HOU JIEATENBHOCTH MO 00mEenpod) eCCHOHATBEHBIM U NPO( ECCHOHATBEHBIM TUCIIUTLTHHAM.

bubmuorpapuuecknii CrmcoOK COAEPKUT CBEAECHUSA O CHPABOYHOM JIUTEPATYPE U TOMOJI-

HHUTCIBHBIX H3JdHHAX, HCO 6KD,I[HN[E:]}{ A VTUIY OJIeHHOTr 0 H3YUYCHHA OTACIIBHBIX BOITPOCOB.
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1. Ilenw u 3a0aun usyuenus OUCUUNIUHDI

[lens 0CBOEHUA TUCIIUMIMHEL ABIAETCS 03HAKOMIIEHUE CTYAEHTOB C BAKHEUIINMH METO-
OaMA U MOJIENAMH KJIACCHYECKOW MATEMATHUKH, METOJAMU JIMHEHHON aireOpsl, MeTogamMu aud-
(pEepEHIMATIBHOTO UCYUCIEHUA (PYHKIMU OOHOM MEPEMEHHOM, BEPOATHOCTHBIMU M CTATHUCTHY €-
CKUMHU MOJEIAMH U UX MPHUIIO KEHUAM.

3amauu OCBOCHUA OUCHUILINHEI SBJIIIOTCA:

— CO3JaHUE Y CTYAEHTOB OCHOB TEOPETUUECKON MOATOTOBKU B 00/IACTH MATEMATHIECKHUX
METOZI0B B MOJICJICH;

— OBJIQAEHUE MATEMATHUECKUM AIMIIapaToM, HEOOXOIUMBIM [IJI1 PEIIEHUS TEOPETHIECKUX
1 IPAKTUYECKUX 34744,

— pa3BUTHE UHTEILIEKTA U (DOPMHUPOBAHUE Y CTYAEHTOB JIOTHIECKOTO U AJITOPUTMHUUECKO-
'O MBILLIECHHUS;

— BBIPA00OTKA HABBIKOB CAMOCTOATEIFHOTO U3YYEHUA YIE€OHON U HAYYHOU JIMTEPATYPHI IO
MATEMAaTHUYECKUM METO1aM U MOJEIIAM, U UX MPUJIOKEHUAM;

— MOBEHIIIIEHAE 00MIEN KYyIBTYPHI CTYIEHTOB.

2. Obopyoosarue u mamepuainl
AmnmapaTHbeI€ CpeCTBA: MMEPEHOCHOI HOYTOYK, MPOEKTOP, TOCKA MATHUTHO-MAapPK €pHAsl.

YuebHas ayquTopus A8 MPOBEACHUS YYEOHBIX 3aHATHM, OCHAMIEHA 000PYIOBAHUEM H

TEXHHUYCCKHMH CPCOCTBAMHA CIG}HI CHIA.

3. Haumenoeanue npaxmuueckux paoom

Ne Temer HanmenoBanue TeéM IUCIUNIIMHEL, UX KpaTtkoe co- | O0veMm Ij;ﬂ?:ﬂ;? 2’::;:;:
MTACITATITAHEL OepKaHuE qaCOB
JaCOB
I cemectp
IIpakrHueckast padbora Ne 1. Marpuner u omnpe-
TIeTNTEIH.
| Onepanuun Hag marpunamu. Onpenemarenu. Bol- 3
UUCIIEHUE OMpeaenmTenen 2-ro,3-ro 1 n-ro mo-
PAIKOB.

IIpakTHueckas padbora Ne 2. Merons! pemenus
CUCTEM JTUHEHHBIX YPABHEHUI.

NedtTERTENEA. ¢ 19.08. 20220 90820723

2 . - 3
P CINMEHHUE CUCTEM THHCHHEBIX }’pﬂEHE‘HIﬂ{ MECTOOOM
OOKYMEHT NnoanycaH
ANEKTPO waawpuiiel, Kpamepa u ['ayccea.
CopupuKar. ECWGW““]!?WW 400Ta Ne3. Ovakuu u npene-
anl;eneu,: gjeﬁaymsa TaTesHa ﬁﬁcaHﬂ,pDEHa [ﬁ - }’H 1 p A
€TOIbI MPUONMKEHHOTO BEIUUCIEHNS 3HA- 3

UEHUH (P yHKIIMI.




OCHOBHBIE METOIBI BEIUUCIICHUS IIPEAEIIOB (PYHK-
. [IpuMenenne SKBUBAIEHTHEIX OECKOHEUHO
MAJIBIX K BEIYUCIECHUIO MIPEAEIIOB (P yHKIIU.

IIpakTHueckast padbora Ned. [Ipoussognas u
nuddepenuman G yHKIUHA 0OTHOU MEPEMEHHOM.
Huppepenumpoanne PyHKIMHU PA3TUUHBIX BH-
TOB.

IIpakTHueckas pabdora NeS. Meronrs! uccneno-
BAHUA U TOCTPOEHUA TPAPUKOB (PYHKITHIIA.
JkcrpemyM (pyHkimu. Touku nmepernda. Acumn-
TOTEL. [Ipumenenne nuepeHnnamTpHOr0 nCUMC-
JIEHUA K UCCIETOBAHUIO (DYHKIIMH U ITOCTPOEHHIO
UX rpauKoB.

IIpakTHueckas padbora Ne6. BepoarHoctHrie
MOJEIU MPOLIECCOB YIPABIEHHS.

6 DJIEMEHTEI KOMOMHATOpUKU. Berancinenue Bepo-
ATHOCTH CJIIYUAaUHOTO COOBITHA. BEPOATHOCTE B
CXEME MOBTOPHBIX UCIBITAHUIL.

IIpakTHuyeckas padbora Ne7. KoppenaumoHHo-
PETPECCUOHHBIN METO UCCIETOBAHUS CITYUANHBIX
BEJTMYHH.

YucnoBeie XapakTEPUCTUKU JUCKPETHBIX U HE-

7 OPEPEIBHEIX CIYYaNHBIX BEIMUYMH: MATEMATHIE-
CKO€ OXMIAHNE, TUCHEPCUS, CPETHEE KBAPATH-
yeckoe oTkiIoHeHue. Mcmonp3oBanme aucaoBeIX
XAPAKTEPUCTUK B KOPPEIALIMOHHO-
PErpeECCUOHHOM METO/IE.

IIpakTHueckast padbora Ne8. OcHOBEI BEIOOpOU-
HOT'O0 METO/J1a U AJIEMEHTHI CTATUCTUIECKON TEOPUH
OLICHUBAHHA.

Br100pouHas COBOKYITHOCTE, BEIOOPOYHAS (PyHK-
U pacrnpenenenus. ['merorpamma, mogIurox 4a-
CTOT. BEIuMCIE€HNE TOUEYHBIX OLIEHOK MapaMeTPOB
pacnpeneneHusa. BerancineHne HHTEPBaIbHEBIX
OIIEHOK MapaMeTPOB PACIIPEIECICHNS.

IIpakTHueckast padbora Ne9. Cratuctuueckas
runoTe3a. MeToasl CTaTUCTUYECKOU MPOBEPKU
THIIOTES.

CrarucTuueckKre UCCaeq0BaHud 3aBUCUMOCTEH.
Meroas craTuCTUUECKOM MPOBEPKU runoTes3. ['u-
MOTE3a O PABEHCTBE T€HEPATBEHBIX CPETHUX.

HUrtoro 3a 1 cemectp:

27

Hroro:

27
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4. Coodeporcanue nadopamopHsix paoom

Ilpaxkmuueckaa pavoma Nel. Mampuywt u onpeodenrumeni.

I]ens: [IproOpecT HABEIK BEIMOJMHEHWS ONMEPALMK HA MATPULIAMA M BEIYUCIIEHUA OTIpe-
IEeJIUTEIEH.

Ocnoevl meopui:

[TpamoyromeHas Tabmina, coaep:xanias m — CTPOK U 1 CTONOIOB HA3BIBACTCA Mampuyeu 1

0003Hauaercsa
[ A\
HII HI:’. ﬂln HII HI:’. Hln
A= tyy  dyy a,, A= dyy  Uyy 0y,
ﬂml Hml Tt Hnm k_ﬂml Hm:’. Tt Hrm: y
FUTH KOPOTKO Marpuiy obo3HauaoTd = || a; ||, i=1.2,...,m;j=1.2,.... n.

Crnoacernue ma mpuiy

[Tycre maner nBe marpuneld B oguHAKOBOUM pa3MepHOCTU. X CyMMOM HA3BIBAETCS MAT-
punaC = A + B TOH K€ pa3MEPHOCTH, SAEMEHTEI KOTOPOW PABHEI CYMMAM COOTBETCTBYIOIINX

sneMeHTOB MaTpuil A u B, T.e. ecimu A = ||ajjl|, B = ||b;j|, To 4 + B =C = ||¢;j||.
A 1 -2 5 B (2 1 -3
[Tpumep: A = . — , TOT A
R VR 1 -2 4

1+2 —-2+4+1 5-3 3 -1 2
A+ B=C= = .
4+1 1-2 3+4 5 -1 7
OTmeTnM, 94TO CKIAOBIBATE MOMKHO TOJBKO MATPHUIEL ¢ OOUHAKOBBIM YHCIOM CTPOK H €
O IMHAKOBEIM YHCJIOM CTOJIOIIOB.

PaznocteioB - A matpuil B 1 4 (OOUHAKOBBIX CTPOEHUM ) HA3BIBAETCA Takasa marpuna X,
qTO0

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

Harprmep, A = B =

y T
2 3 1 2 —1 4)
35 7\ (2 1 4\ (1 4 3

X=B-A= —

2 -1 4) =2 3 1) |4 -4 3/

Vunoorcenue m ampidiy

a) YMHOKEHHE MATPULEI Ha 9MCJIO. YTOOBI YMHOMXKHUTE MATPUILLy HA Y9HUCIIO 0, HALO YMHO-
KUTh HA 3TO YACIO KAXKIBIM SJIEMEHT MATPHILBL:

allay || =l cay |

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

0) YMHOXKEHNE TBYX MATPHII.

VMHOOKOVEEE 1 b5 Ha marpully A BO3MOXKHO TOJIBKO B TOM CIy4ae, KOrad 4YUCIIO
SNEKTPOHHOW MO IUCHIO

CeprupSTOTOTIOR B, MATPHIE, & PABHO HCTTY CTPOK B MATpHIIE A.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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OnemenT MaTpulblC = B - A, pacIton0XeHHBIN B [-01 CTPOKE U j —OM croione (1.e. Cj) pa-
BEH CYMME MMPOU3BENEHUMN NIEMEHTOB [ — OM CTPOKU MATPHUIIEI B HA COOTBETCTBYIOMIHUE AJIEMEH-
TEI j— TO CTOJIONA MATPUIIBL A.

in-nj

n
C; :a”b]j +a£2b2j +...+a. b .= Zamb@.
f]

Cnexgyer OTMETUTh, UTO YMHOKEHUE MATPHUI] HE 001a0aeT CBOMCTBOM KOMMYTATUBHOCTH,

T.e. AB # BA.
| 1 2 . 2 1
. = H =
Ipumep 1 1 3 35
Hmeem
g 1 2)-2 1) (1(9+2:3 11425 (4 11
=1 303 5) |=1-(-2)+3-3 1-(-1)+3-5) (-11 14
. ~2 11 2} (=21-11 2:(=2)+1:3) (-3 -1
3 5)-1 3) (3-1+5-(=1) 3.2+5.3 ) |=-2 21

Brisom: AB £ BA

Buiuucnenue onpedeirumenei

Ecmi B Marpuile 9Mciao CTPOK paBHAETCS YUCTY CTOJIOIOB, T.€. m = i, TO MATPUIlA HA3LIBA-
€TCA K8AOPAMHOU:

7 ™

a, d, - a,,

A a, d,, - d,
I"-«,'i""ﬁijlrl ﬂuj T ﬂ””)

Onpenenurens, COCTABICHHBIA U3 3JIEMEHTOB KBAaAPATHOM MATpPHUIEI (0€3 ImMepecTaHOBOK)
HA3BIBAETCA ONMPEAEIUTENEM MATPHUIIBL A.

a, d, - 4a,
a, d,, oA,
A(A) = |
ﬂul ﬂHE o nn

Yucno ay) ax - a1 aj; HA3BIBAETCA ONMPENENUTENEM BTOPOTO MOpAAKAa U 0003HAYAETCA

typ Ay,
CUMBOJIOM A = =d, 0y, —d,d,,-

Eall Eall

sy sy

OnpeneanTeneM TPETEETO NOPAIKA HA3BIBAETCS YUCIO:

a,, 4d,, d

2 13

A=la, a,, a;|=0a,,0,0,;+ 0, 0,05+ ,0,0; —0y,0,,0,; — A} Ay,0,5— Ay A5

Uy Uzp Uy

(CXeMAaTU4EeCKN BEIYMCIEHUE OMPENEIUTENS TPETHET0 NOPAAKA BBITIIAOUT CIEAYIONIAM 00-

pazom (ipdBiae PPk o wm npasuio Cappyca):
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3l : : :
OnpenemuTens TPETEETO HOPAIKA TAKKE PABEH CyMME IPOU3BEICHUIN SJIEMEHTOB HEKO-
TOPOH CTPOKH (CTOIO11a) HA anreOpandecKie TOMOMTHEHNUSA STUX AJIEMEHTOB, T.€.

A=a, A +a A, +asAj;; A=a, A +a, A, +a; A,
A=a, A, +ayA, +a,A5;  A=apA, +a,Ay, +a;, A,
A=ay Ay +as,As, + as3As; A=a;A;3+a,3A); 4+ a33A5

Hanpumep, paznoxkenne onpenenuTens Mo 2JIeMEHTaM IMePBOH CTPOKH:

o o
22 23 +ﬂ|2'(—l)l+2 21 2. +ﬂ|3'(—1)l+3 21 22| _

1 141
A:ﬂ“-(—l)+
iy, Uiy i, dsg s Ay,

=0, (Ay053 = A3,0,3) = A1, (Ay Q33 — A3,0,3) +ay3(ay a3, — a3,0,,) =

= A UyyAzy +A1nA30y; T A 130505 — A1 Q37053 — A)05033 — Q305,05

PaznmoskenueM mo 3JeMeHTaM CTPOKHW WA CTOJOIA MOYKHO BEITHCITUTE OTPEIEINTENh JIT0-
Ooro mopsaka. B kauecTBe mpumepa paccMOTPUM OTMPENETUTENs YETBEPTOTO MOPAIKA M PA3JI0-
JKFIM €T0 II0 HJIEMEHTAM ITEPBON CTPOKH.

IIpumep 2.
1 -1 2 3
1 -1 4 1 -1 4
Lol 4—1(1)'“3 1 3+(=D-(=D™?2 1 3+
2 3 1 3
1 0 5 3 0 5
3 0 5
1 1 4 1 1 -1
+2- (D12 3 3|+3-(-D"*2 3 1|=15+0-3—-4-0+15+
31 5 31 0

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

=13-6+2-(-17)—3:9=13-6-34-27 =-54

JlaHHeIil ompenenuTens MOYKHO BBIYMCIUTH MHBIM CHOCOOOM, MPUMEHUB SIEMEHTAPHEIE
mpeoOpa3zoBaHmsa K CTPOKAM ONPENEINTENI. A UMEHHO, YMHOKHAM 3JIEMEHTEI IIEPBOM CTPOKU HA
(-1) 1 co)UM ¢ AIEMEHTAMH BTOPOU CTPOKH, 3aTEM YMHOMKHUM 3JIEMEHTHI TEPBOU CTPOKHU HA ( -
2) ¥ CIOKUM C COOTBETCTBYIOIIMMH SJIEMEHTAMU TPETBEU CTPOKH M, HAKOHEI[, YMHOKHUM HJ€-
MEHTEI ITIEPBOU CTPOKH HA (-3) M CJIOKUM C COOTBETCTBYIOIIUMHU C AJIEMEHTAMH YETBEPTOHU CTPO-
Ki. Torma momyuum ONpPEREIUTENs 4-r0 MOPSAKa, B IMEPBOM CTOJOIE KOTOPOTO CTOAT HYIIH,
KpPOME IEPBOU CTPOKH, T.€. IOIYyIAEM ONPENEIUTENb BUIA:

1 -1 2 3
2 =3 1
0o 2 =3 1 | |
—a A =1-5 -3 —3|=24-30+36+12-36-60=—54.
ndWmeERT nommcar 3
SNEK P:::HB%DM NOANVCHIO 4 -6 —4
Ceptudukar:  200000043EbABER5220507BA5DE0000043E
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1. Kakue MaTpuilel MOKHO CKJIAOEIBATE U IO KAKOMY IMPABWITY?

2. Kakumu cBoiicTBamu 00mamaer omepanusa CinokeHusa marpun? ECTe i oTauums oT
CBOMCTB CJIOKEHUA YU CEIT?

3. Kak yMHOXUTE MATPHILY HA YUCIO?

4. Kaknmu CBOMCTBAMHM 00JIANAIOT Omepanys YMHOKEHHS MATpuibl HA duciao? EcTte mm
OTINYMUA OT CBOMCTB YMHOKEHUS 9UCEN’

5. UTo HA3BIBAETCA ONPEOCIUTENEM KBAIPATHON MATPUILEL?

6. [laitte onmpenenenre MUHOpPA U ANreOpanyecKoro AJOMOJMHEHNUA JIEMEHTA OIMPENEINT €-
T4

7. Kak BEIUMCIUTE OTIPENENNUTEND, PA3Iaras ero Mo NpPOU3BOJBHON CTPOKE WIM CTOIOIY?
ChopmynupyiTe COOTBETCTBYIOMIVIO TEOPEMY U HAMUIINATE (POPMYIIBI PA3MOKEHUA ONMPEREITH-
TENnA 1o 1—0# cTpoke (k—my cronduy).

8. Hairtu npousBenenne marpur A u B.

[f} 1) [1 2 OJ
1. A= , B= :

5 1 3 4 5
(1 2 0) (1 2 0)

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

-1 3
2. Hatitu A?, ecmm A = .
2 -4

3. BBIUMCIUTE OTIPEETUTENE

1 3 7 0 4 5 b Ll
I. A=l8 26 s6. 2. A=13 1 -1 3.|x vy z{. 4|1 I+a 1
3 -4 6 2 0 0 xt oyt 77 1 1 1+b
1 -1 2 3 =2
4 0 2 0 -1 5 3 =2 1 1 -1 2 1
s 1312 e, #4272 72 1 3 -2 1
01 0 5 51 1 5 T 9 1 _o 3
2 4 3 1 0 4 2 -1 o 1 3 4 s
OOKYMEHT NnoanncCAH

ANEKTPOHHOW NOAMUCHIO
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IHpaxkmuueckas pavoma Ne2. Memoowt petuenusn cucmem JTUHCHHBIX YPAGHCHILH.

Ilenw: PaccmoTpers pasnuyHBIE METOABI PELIEHHUS W 3aKPENUTh HABBIKA PELICHUA

CJIAY.

Ocrnoevt meopuu:

CucreMamIMHENHBIX YPABHEHUI CNIIEPEMEHHBIMUA UMEET BU!

a,x, + apx,+ - +a,x, = b
Ay Xy + ApX, + -0 +ay X, = b
3 s
.hﬂml‘xl + ﬂml‘xl + T + Hnm‘xn - bm

rne d; (1=12,..m;j=1.2,..n),

Yucna a; 1=12,..m;j=172,..

J1d.
b, k=12,
(CITAY).
Marpuiier
III’(-"‘:III Hlj
ay Ay
A =
II"\'ﬂml ﬂmj

bk (k =1.2, ....m ) - 3ama”dHBIC OEHCTBUTEILHBIEC YHC-

.,1) Ha3BIBAIOTCA KOA(P(PUIIMEHTAMI CUCTEMEL, 4 YACIA

...MM) - CBOOOIHEIMM YIE€HAMH CHUCTEMBI JIMTHEWMHBIX AIT€0pandeCcKuX YPaBHEHUU

A ¢ . N
'ﬂln HII HI:’. Hln bl
as,, — ay Ay - a,, b,
H A = , KOTOPBEIC COCTABJICHEI H3
ﬂm”j Il\"‘:".J'nl ﬂml T a b J

Him m

KOS((PUIIUEHTOB MPU MEPEMEHHBIX U CBOOOIHBIX WIEHOB CHUCTEMBI, HA3BIBAIOT COOTBETCTBEHHO
MATPULEH CUCTEMEI U PACHIUPEHHON MATPULIEN CUCTEMEL.

PaccmoTpum cuctemy TPEX TMHEWHBIX YPABHEHHUH C TPEMS HEU3BECTHBIMH A1 Aps A3 :

A,

i, X + a4, X, +a

a, x, +a,x, +a;x; = b,

EE‘IE

=b,,

rae @; - Ko3(PPUIMEHTEI TP HEU3BECTHBIX; b; - cBOOOOHBIE WIEHHI (IMPABBIE YACTH) CH-

creMbl ypasHeHui. Onpenenurens TpeTsero mopsaka A, coCTaBJIeHHBIH W3 KOX((PHUIHEHTOB
TPU HEU3BECTHBIX, HA3BIBAETCA ONPEOCIUMENIEM CUCTEMDb.

Pemmmim cucremy MUHEHHBIX YPABHEHUH METOI0M 00paTHOM MATPHUIIBL:

A,

LS

x —2x, +2x, =17,
X, + X, +3.x.'3 =4,

Breném cnepgyronie 0003HauCHMA:

2 1 -3 x -5
AOKYMEHT NoArncAH
AREKTPOHHOM NAANMMCBIOY = | x _ |,  B=|17
Ceptudmkar: 2C0000043E9ABBBO952205E7TBAS00060000043E
Bnageneuy; llleGayxoe TLTI:HH!: .fl.nercaa poOBHa X 4 ) 4 J

BLIIIHCI[HM DHpE,I[EI[HTEI[B CHCTCMEL.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2 1 -3
A=l -2 2|=-124+2-3-6-4-3=-26.
1 1 3

Tak kak onpenemuTens MaTpULBEl CUCTEMEBI OTJIMYEH OT HYJIA, TO Marpuiiad uMeer oopart-

-1
HVIO, @ PEUICHNE CUCTEMBI HMEET BUI: X=AB.

Jlns HaxoxmeHus 0OpaTHOM MATpPHUIEI A~ BEIUMCIMM anreOpandecKue MOMOTHEHUS
ANIEMEHTOB MATPHUIIEIA

A—_ZZ—SA—I_B—{%A—I_B—LI
SR 16 | e | N} Tl o2
A—lz—lm—2_3—9 PO e
S | R B ] S )
P L P A
S R N S S | R ) B
-1
Marpuia A , 00paTHas kA4, 3ammeTcs CIeayIIM 00pa3om
(-8 —6 —4)
_ 1
A I=_2_6 —1 9 —7 .
(3 -1 -5,
Marpuunoe penieHre CUCTEMBEI UMEET BU:
(x, ) (8 —6 —4\(-5) (—78) (3"
X=|x, |=——| -1 9 7|17 |=——|130 |=| 5|,
’ 26 26
X3 3 -1 S04 \2) (2

OTCIOIA CIENYET, uTO A = 3, x,=-5, x,=2.

[Tpu ycmoBum, uto A #0, TO €IMHCTBEHHOE PEIICHUE CUCTEMBI BEIPAKACTCI hopmyiamu
Kpamepa:

Pemmte mo popmynam Kpamepa creqyroniyro CHCTEMY JTMHENHBIX YPABHEHUN:
[ x, —2x,+x,=—4

3x,+2x,+5x, =2.

4x, —Tx; =5x3=-5

e,

1 -2 1
Buauane maiinem onpexemurens cucremer A =3 2 5| =-10-40-21 - 8 -30+ +35 =
4 -7 -5

- 74. A #0. CnenoBarensHO, pacCMATPUBAEMAs CHCTEMA UMEET eqHHCTBEHHOE pemenne. Beramc-

UM Ompenenurenu A A, A,.

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, =[2 2 5[=40+50-14+10-20-140=-74, A, =3 2 5|=-10-80-

-5 -] —5| 4 -5 —5|
1 -2 -4
15-8-60+25=-148A,=3 2 2/ =-10-16+ 84 +32-30+ +14=74. Takum oOpazom,
4 -7 =5
pemeHue TAHHOH CUCTEMBI UMEeT BUII.
A, 74 A, —148 A, 74
x,=—=—=1 x,=—=——=2, x,=—== =—1.
A 74 A 74 A 74

Paccmorpum pemenune CJIAY meromom 'aycca. Meron Naycca 3axkmouaercsas mocneno-
BATEILHOM UCKJIIOYEHUN HEW3BECTHBIX. [[y14 ynoOCTBa BEIMMIIEM PACIIMPEHHYIO MATPHUIIYH HPH-
BeaeM €€ K TMaroHaJIbHOMY BUIY C IIOMOIIBIO 3JIEMEHTAPHEBIX IIPE0Opa3OBaHUIL.

(2 1 =3]-5" (1 1 3|4)
I =2 217 |—=m—| 1 2 217 |—5=5—
11 3|4, 2 1 -3-5 25+
{ A
L1 34 1 1 3| 4 (1 1 3| 4
58 0 -3 -1} 13 o8 —— 0 -1 -9/-13 |0 -1 -9[-13].
0 -1 -9[-13 S o 3 23] Lo o 26 52
\ 2) e B \

BrirmoymHuM 00paTHeNl XO4. 3anmuiieM CHUCTEMY,UCXOAs u3 KOY((PUIIMEHTOB MOCIETHEN
MATPUIIBL, ¥ TOCIET0BATENRHO HANIEM HEM3BECTHEIE.

F,rl +x, +3x, =4, i X, =2,
1 =X, —9x; =13, 1 X =13-9x, =5,
20x, =52, X, =4 —x, —3x, = 3.

Konumponwvusie 6onpocwt u 3adanun:

Hcnome3ys ¢opmyner Kpamepa u meron oOparHOM MaTpPHIIEL HAUTH PEMICHUS CIEIYIO-

nmx CJIAVY:
(3x, +2x, +x, =5 [ x,—2x,+3x,=6 [ 2x,—x,—x,=4
1. 92x,+3x, +x, =1 ;2. 92x, +3x, —4x, =20; 3. <3x, +4x, —2x, =11,
(2x, +x, +3x; =11 [3x, —2x, —5x; =06 3x, —2x, +4x; =11

Pemmmte cnemyromue cucremel merogom [aycca.
(2x, +4x, +4x, +6x, =18
dx, +2x,+3x; +7x, =24

3x, +2x, +8x; +3x, =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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Ilpakmuueckaa paooma Ne3. @ynxuyuu u npeoenvi. Menoovt npudIUIHCEHHOZ0 bl YL C-

JICHUA 3HAYeHUIl PYHKYUIL.

Lenn: ChopMHUpOBATE HABEIKM BBIYUCIIEHUA MPENEIOB (PYHKIMI, @ TAKKE BBEIYMCICHHA

IPUOINKEHHBIX 3HAYE€HUH () YHKIHIL.

Ocnoevl meopui:

[Tycts pyHKIIUS y = £(x) 3a7aHA B HEKOTOPOH OKPECTHOCTH TOUKH d, 34 HC-

KJIFOUEHHEM, MOYKET OBITh, CAMOM TOUKHA.
Uucno A HasweBaercs npedeiom (PyHKYuU f(x) B TOYKE X=d, eCIH JIJIS JIO-

OOro MOJIOKHUTEIBHOrO uuciaa ¢>0 HaAMJETCS Takoe MNOJIOXKUTEILHOE YHCIIO
S(&) >0, 4TO JJIs BCEX X, YIOBJIETBOPSAIOIIUX HEPABEHCTBY 0*‘1‘1‘ —ﬂ‘*‘iﬁ BBIIOJI-

HACTCSA HCPABEHCTBO |f(x) —b| < & - B 5TOM ciydae 3amucBEIBAIOT lim f(x) =

B ey S

JlamuM reOMETPHUUECKYHO WJLUTFOCTPAIIMIO MTOHATHUS Mpeena dpyHKuHH B TOY-
KE

(puc. 1.)

== | 2¢

h—s

x ¥

A+H

o
U
|
=N
v
>

PucyHnoxk 1.
JI7st BceX TOYCKX, OTCTOSIMIMX OT TOYKU @ HE Jajiblle, YeM Ha J , TOUKU M

rpadpuka PyHKIUM f(x) JIE)KAT BHYTPH MOJIOCHEl IMUPUHOU 2¢, OTPAHUUCHHOM IIps-
MBIMH v=b—g, v=b+&.
PaccMOTpuM HEKOTOpPBIE c8oUCMBA NPeOeos (hyHKYUU.

[IycTh lim f(x)=A,lim g(x) = B C- nocrosmuas Benmumna ,Torma

X=—rd X=—rd
1.

:hnCZC:

I—ril

2. im(C () =C-Jim f() =C-A>»

X—*i X—l

3. lim(C f(x)=C-ljm f(x)=C- A,
ﬂﬁﬁgmﬂag(ﬁ))—llmf(K)Jrlung(K) A+B,
Ceptudmkar:  2C000004 A EgABEEY52205E7BA5000600000 > X—>a
sranerer. Wegyosa ol )P g(x))—hmfm limg(x)=A-B,

13



f(}i) _ lll'ﬂf(x) A

6. [im — =—, eClI! lim & 0.
g limg(x) B lim g(x) #

X—rd

/lea 3amewamenvubix npeoena
[lepBEBIl 3aMedaTeNbHBIN IIPE/IS]I UMEET BU/I:
. SInx
lim =1.
x>0 x

BTopoii 3ameuaTenbHbBIN Ipe/iesl UMEET BUI:

| X
lim [l + —) = e,
K—:HI:' _r

1
xugﬂ(l +x)¥ =e.

PaccMOTpuM npuMephl Ha BEIYMCIICHUE NIPEJICIOB (DYHKITHIA.

o 12x% +5x
oo _4x? 47

IIpumep 1.Beraucoures npegen

Pemenue

[Ipy mopcTaHOBKE MpEICIBHOTO 3HAYEHUS apryMEHTA MOJy4aeM HEOIpe/ie-

Q0

JICHHOCTE BUJIA —.
o0

B I[IpUMCpax HOHOﬁHDFD THUITA YUCIIHUTCIIE U 3HAMCHATCIIE JICJIIAT ITOYJICHHO
Hd }{n, rjacn -CTeli€cHb MHOI'O4YJICHAd B BHHMﬂHﬁTﬂﬂﬂ.PHBﬂEHHM HUUCIIHUTEIIb U 3HA-

2
MCHATEIb HA HA X . B pe3ynbrare nomy4yum:

12+S
12x> +5 ~ 1240
lim ~——— = lim ——% 4+0=—3,
o _ 4y 47 PR +
2
Taxk xak, mpu X —> 0 (YHKIUH S u lz CTPEMATCA K HYIIIO.
X X
¥ —4x? —3x+18

IIpumep 2.Beauciaurs npenen llm .
PHMEP HPEARIL o3 x*=5x" +3x+9

[Ipu mojcTaHOBKE NPEICIFHOrO 3HAYCHUS APryMEHTA MOJIydaeM HEeOompee-

JICHHOCTDB E’-PI,I:[H,E . yTOOEI ee PACKPBITE PA3JIOKHUM YHUCIUTCIIE U 3HAMCHATCJIbL Hd

0
MHOKHUTCIIH.

X’ —4x* -3x+18= (x—3)(x2 —.17—6: = (x—3)(x—31.1:+2):(x—3)2(x+2)
X —5x°+3x+9 :(.x—3x.1:2 —Z.x—Sj = (x—31x—31x+1) (x—3)2(x+1)
X —4x* -3x+18 (x-3)*(x+2)

ylooat achyaag - (x—3) (x+1)

Ceptucomkatr: 2C0 043E9ABBBO952205E/BAS00060000043E 2
Branenew: Ll PATUM HUCAMIENIb U 3HAMEHATEIb HA MHOXHUTEIb (.1:—3) , B pe3yJIbTare

[NOJIYUYHUM:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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lim =" —lim = =2
>3 X _5_1:" +31+9 x—>3 .I+]_ f_'].

IIpumep 3.BeruucauTe npeaea lim

x*—4x*-3x+18 . x+2 5

Nx+13 =24 x+1

x—3 3 .Il _9

[Ipu mogcTaHOBKE MPEACIEHOTO 3HAUCHHMS aApTyYMECHTA MOJIydaeM He-

OIIpCACIICHHOCTE ]E"»Iff[,[[ﬂ2 . yTOOBI €€ PACKPBITE YMHOXKXHM YHCIIMTCIIb M 3HAMCHA-

0

TCJIb Hd BBIPAXCHHUC, COIIPAKCHHOC YHUCIHTCIIIO,d BBEIPAKCHHUC, CTOMAIICC B 3HAMC-

HATCJIC PA3JI0OKHNM Hd MHOKHUTCJIIH.

xr3-2dx+l . (Va3 -2V 1) Va+ 13 +24x+ 1)

lim =lim - T =

= 32 g =3 3f(x=3)x+3)Wx+13+2x+1)

: —3x+9

:h.m \ — m —3(,1’—3) _
= V=3 3 134 24 ) T T TR 4 245 1)
i —3(x-3): _o.

(w3 (Vxr13 4 243+ 1)

i sin3x
[Ipumep 4.Beruncaurs npegen - Ar

o 0
HNmeem HCOITIPCJACIICHHOCTE BH]IA a , PACKpOCM C€C C IIOMOILBKO IICPBOTO 34-

MCUYATCIIBHOTO ITPCICIIA.

CepTudukar:
Bnaneneu:

Nencteutened: ¢ 19.08.2022 no 19.08.2023

. sin3x .. 3sin3x 3 .. sin3x 3
lim = ]lim =—1lim
x—0 4y x—=0 4-3x 4 x>0 3x 4

2xsin x

Ipumep 5. BeruucauTs npegen 1im :
P P P =0 1 — cos x

BocmoneszyeMcst TpUroHOMeTpHUECKUMU (POPMYJTAMH:
5 X X X

2sin” —=1-—cosx; sinx = 28in —COS —, B pe3yIbTaTe IOTYYUM
2 2
X X X
5y sin x 0 2x-281n—COS — 2X-COS —
lim — = [—} =lim = 2 —lim =
x—=0 ] —Ccos x x—0 . 2 X x—0 . X
2sin” — sin —
2 2
, X
2lhimcos — 5
x—»l) 2 " ]-
— — T—— 4
. X 1
1 S1Nn — — -1
— - 11m 2 2
2 x—() X
NOKYMEHT NOAMNWCAH .
SNEKTPOHHOW MNOAMNUCHIO o)

2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3x—1
lim
IIpuMep 6.Beraucaute npeaen (3 P 4)

X—»o0

[logcTaHoBKa mpeieIBHOrO 3HAYECHUS MPUBOUT K HEOIPEISIIEHHOCTH BUJIA

1"
J111s1 €€ pacKpBITUS BOCHOJIB3YEMCS BTOPBIM 3aMECUATEIBHBIM IIPEICIOM.
. 2x
o1 (1
3x—-1)"" - -1y R T
lim — lim| —3% | . lim _ =
x=ol x4+ 4 x—»m 1 4 x=o| Iy 4+ 4 ‘ | 4 £X
o Im| 1+ —
\ 3x ) X0 Ax
2
(1
Im| | 1+ — 2
X—>00 —3x 3 _10 -
_ _e” _ 3 _1
B , \3 —Ts ¢ T
3x \3 3 3
p o 3 o3 03
: 1
lim| | 1+ —
X—>o0 3x
N
\ /
Konmponsnvie sonpocet u 3adanus:
1. Onpenenenune npenena QyHKIHAH.
2. OCHOBHBIE CBOMCTBA MPENENOB () YHKIIWM.
3. MeTtoas! BEIUMCIEHUS MPENETIOB (PYHKIIMHA.
4. IlepBrii 3aMeuaTENBHEIA IPENETL.
5. Bropoi 3amedarensHEIN OpPEeIen.
6. Beraucnurs npenenst () yHKIHIA:
2 2
. X"+ . x —49
1.lim : 2. lm
=4 3x—4 =7 x—']
2P+ x-1 - Yx-6+2
3 hm 4. lhm :
> 2% +5x-3" 2 x" +8
s lim 5x7 +4x -8 6 lim 2.1”3—2.1"+4
Lo 8x” 46X+ 1 45— x —/x
2
. NXT+1+4x sin 5X
7.1im : 8.Iim
oo 403 L 2 <0 8in 2X
. 1—cosx .. tgx—sinXx
9.1im NER 10.11m S ; ,
x—0) x—0 X
OOKYMEHT nmc.n. x 2 s
C-JHEI-FI'F'D I—Qlﬂd‘% _ 2
Ceprucpmkar:  2C0Q00044 &eﬂgﬂ_ﬁﬁmﬁ 0060000043E 12. lim (1 +2x )r
Bnapeneu; meﬁayan@ ?\REEEEH,E,F[DE a x—+)

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ilpaxmuueckan paooma Ned. Ilpouseoonan u ougpgpepenyuan ¢pynkyuu oonoi nepe-

MEHHOI.

I]enn: CpopmupoBaTE HABBIKA BEIUMCIIEHUA MTPON3BOIHEIX CI0KHOU () YHKIIAH.

Ocrnoevt meopuu:

Onpeoenenue npou3o0HouU
IIpousgoonou  ¢ywrkyuu vy =1 (X) Ha3pBACTCA Npenea OTHOUIEHWA ITPUPANIEHUA
(YyHKIMM K COOTBETCTBYIOIIEMY MPUPANICHUIO APTYMEHTd, KOrga MPUPANIEHHE apTyMEHTa
CTPEMUTECS K HYJIIO:

' . Av . f(x+Ax)—f(x)
x)= lim 2= lim ~
f( ) &xﬁ-{)m Ax—0 Ax

Ecau 5TOT mpenen KOHEUHEIHM, TO MPOM3BOAHAA CynIeCTBYET U (DyHKIUA f (X) HA3BIBAET-
ca mupdepenuupyemont B TOouke X. [IpomsBommas obOoznauaercay'(x) wmu j_y [Tponiece
X
HAXO0KIEHUSA MTPOU3BOIHON HA3KIBAETCA MU (PEPEHIMPOBAHUEM () YHKIIVH.
IIpasuna oughghepenyuposanus yuryuu
[Tycte CeR— nocrosunan, u = u (x), v = v(x) — QyHKIMH, UMEIOTINE MPOU3BOIHEIE.

1. C'=0. 2. (Cu)' =C-u'.
3. (uxtv) =u"=+ v 4. (u-v) =u"-v+u-v'.
f
5 (g) _u'v-uy'
\y i
IIpasuno oughpepenyuposarnus ciodcnou QyHKyuu
Ecm (p yHKIMA y = flu) mapdepeHummpyema now, a PyHKUMAU = @

(x)auddepentmpyemano x, T0O TpOU3BOAHASL CIOKHOU (PpyHKIMMY = f(( (X)) onpenemsercsa pop-
Mynoi y' =f " (u) - u' (x).
Tabnuya npouzBOOHBIX CTOMCHBIX (DYHKYUU

n—1,,r

. W) =n-u""u'".
'

la. (Vi) =54 16 () = (1) = -

2Ju u?
r f
2. (a”):a”-]na-u'. 2a. (E”)z “u'
/ p J /
_u
3. (log , u) = u-ﬁm' 3a.(In u) =4
4. (sinu)r =cosu ' 5. (cosu) =—sinu-u'.
! r J f
6. (tgu) =—4 . 7. (ctgu) = ——U
teu) cos’ u " sin?u
J r / J
8. (arcsinu) =—4— 9. (arccos u) =——H—
1-u? 1-u?
J ' 4 J
10. (arctgu) =+4—. 11. (arcctgu) =—-4— .
AOKYMEHT Mnoan HCHJ—I_HE l—I_H B

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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IIpouzgodrvie 6mopozo nopadka

[Ipouzsoonoti emopozo nopsaoka (6mopoii npouzeooHou) OT PpyHKIMM Y = f(x)
HA3BIBAETCS MTPOU3BOIHASL OT €€ MPOU3BOIHOH, T. €.

fr ) =(f")".

di
Bropyro nmpou3BOOHYIO TakKe 0003HAUAOT y"(x) 15815 fix_:?? [TpowsBonuas or

i

MPOU3BOTHOHN BTOPOTO MOPAIKA HA3BIBAETCA HPOUIBOOHOU Mpembeco nopsioka U T. O. Ilpouns-
H

d”y

d.l’:” )

[Tokaxxem Ha mpuMepax, KAk CIEAYET ITOJIb30BAThCA NPUBEIECHHBIMHU BEIIIE (POP-

BOJHYIO N-TO TOPsAAKa 0003HAUAIOT y (n) (x) wm

MYJIaMH.

Ipumepl. Haittu npoussoanyro: Y = cos’ (x7).

y'=2cns(}{3)- (-;:us(:{z))F = ZCDS(KE)' (— sin(:{z))F -(}-{2)F =—2X -sin(ZKE).

IIpumep 2. Haiitu mpomssoguyro: y = arc sin/x

1
= (Vx) _ x|
\h_(&)z J1-x 2\/}{—}{2

IIpumep 3. Haiitu npoussogayro: Y = In (arc tgv X — 1).
Pemenue. ,
(arc teVx ) 1 ( X — 1)

1 1
y'= arctg/x arctgﬂx -1 4

arctgvx —1 24x° — x°

i

W)

X X
IIpumep 4. Haiitu npousBoanyro GpyHkuum V = Inig———
2 sinx
, 1 | I sinx—xcosx | SINX—XCOSX SINX—SINX+ XCOSX
}? = " ¥ — — = — - = = — =
X X 2 sIn” x . X X sin” x SIn” x
g — COS™ — 281N —COS —
2 2 2 2
X COS X
j— - 2 .
sin” x

2 4
IIpumep 5. Haittu mpouzBoguyo (yHKUIMH YV = arclg 1 x -
—X
V= 1 B’ (1=a")—(8x")2x" _ (1-x")"(8x"—8x" +16x"") _8x’ +8x" _
LH - J e (1+x°) (1=x")° (1+ %)’
82
20 MEHIF]ﬂDﬂﬁHéA

KEPQHHOW, IOANNECHIQ
Ceprucomkar:  2C000083EdaBERIE2d05E7 éﬁlmﬁmmmaE

Bnaneneu: L1 eﬁay’xn Biil' ThH r-ﬁafg'lercc ElHipiE Hagy *

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Konumponwvusie 6onpocwt u 3adanun:

1. Jlanite onpengeneHne npon3BOIHON (PYyHKIIMH B TOUKE.

2. Chopmympyure 0CHOBHBIE NpaBwia Ju(pepeHurpoBaHUA.
3. 3amuamure TadIUIY PON3BOTHEIX.

4. Kak onpenensercs mpou3BOAHASL BTOPOTO, N-r0 mopsaaka?

5. Haittu mpou3BoaHy0O () YHKIIUH.

1. y=#(3+4@)3.

\/1+J~i2
|
3. =arctg——.
4 g1+x”
2_
4 v=In X°—2

\/(6 — 2:(2)3 |
5 y = Inlntgx

|
arcsin—

6. y=e *

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ilpaxkmuueckasa paooma Ne5. Memoowt uccnedoganiiss U noCmMpoeHuA cpapuKoe

¢yuxuyuii.

Ilennr: ©opMupoBaHNE HABBIKOB NMPUMEHEHUA TU(P(PEPEHINATEHOTO UCYUCICHUA K IT0-

CTPOEHUIO TPAPUKOB () YHKITHH.

Ocrnoevt meopuu:

Paccmorpum (ynkimro y = f(x), HenpepeiBHyo B Touke X(. Touka X HaseiBaercs

MOYKOU Makcumyma (Munumyma) @yukyuu y = f(x), €ClA CymleCTBYET Takasd OKPECTHOCTEH
Toukn Xj, uro mag Bcex X7 Xgu3 OTOM OKPECTHOCTH BEIMTOJIHACTCS HEPABCHCTBO

f (x) < f (I{]) (f(x)> f(x,)). Buauenne (PYHKIIMU B TOUKE MAKCUMYyMa HA3BIBAETCS MAKCH-

MYMOM (DYHKUHH: Viaw = f(x max ) .3uauenne ()YHKIIUM B TOYKE MUHUMYMA HA3BIBAETCA MU-

HUMYMOM (PYHKIIAU: YV min = f(xmin) :
Toukn makcumyma 1 MUHUMYMA (PYHKIMW HA3BIBAKOTCA THOYKAMU IKCMPEMYMA (PYVHK-
yuu. 3HAUEeHNA (PYHKIIMM B TOUKAX SKCTPEMYMa HA3BIBAIOTCA IKCMPEMYMaMU (DYHKYUU.
' r
Econ pynkmma y = f(x) umeer B To4ke X() 3KCTPEMYM, TO f (JC{]) =0 wm f (I{})

HE CYIIECTBYET — Heobxooumoe ycnoaue 3kcmpemyma. OTcrona Cieayer, 4T0 TOUKH SKCTPEMyMa
()yHKIMU CIE€IYET UCKATh TOJBKO CPENM TEX TOUEK, B KOTOPBIX HMPOM3BOAHAA (DPYHKIIMHM paBHA
HYJIIO WIK HE CYIIECTBYET, TAKME TOUKH HA3BIBAIOTCI KPUMUYECKUMU WIH CIMAYUOHAPHbIMU TOU-
KaMy (PYHKIUH.

Ecim QyHkiua y = f(x) HENpPEpPEIBHA B HEKOTOPOU OKPECTHOCTH KPUTHYECKOM TOUKHU

Xo 1 mudepeHupyemMa B 3TOH OKPECTHOCTH (38 UCKITIOYEHUEM MOJKET OBITh, CAMOM TOUKH X))
1 ecim Ipu nepexone X gepes Touky X (Craesa Hanmpaso):
_ /
1) f (x ) MEHSAET 3HAK C «T» Ha «—», TO TOUKa X()€CTh TOYKA MAKCUMYMa (pyHKIUH,
r
2) f (I ) MEHSAET 3HAK C «—» Ha «+», TO Touka X()eCTh TOUKA MUHUMYMA () YHKIINH,

'
3) f (I ) HE MEHAET 3HAK, TO B TOUKe X() ()yHKI[MA HE UMEET SKCTPEMyMaA.
Ecim B kpurumueckou touke X) QyHKIMA y = f(x) ABaxIel Tu(@epeHimpyema, TO

OMPENENUTE XApPaKTeP SKCTpeMyMa (ecau B Touke X (DYHKIIMM UMEET SKCTPEMYM) MOJKHO I10

3HAKY BTOPOH NPOU3BOIHOM:

1) ecmm fﬁ(l’g) <0, 1o Xy — Touka MakCcuMyma () yHKIIHH,

2) eCIn fﬁ(.}f{}) >0, 1o Xy — TOUKa MMHUMyMa (DYHKIHH.

I'paduk Qpyukmmm y = f(X) Ha3BBAETCA BBITYKJIBIM BBEpX Ha MHTEpBaie (a; b) ecmm B
Ipenenax SToro uarepsana rpaguk QyHkuu y = {{X) JI€KAT HUKE TF000U CBOEU KACATEIBEHOM.

I'paduk pyukimm y = f(x) Ha3pIBACTCA BEIMYKJIBIM BHA3 HA WHTEpBAIE (a; b) ecmu B mpe-
nenax 5Toro uaTepBana rpapuk pyakumm y = f(x) aexut Beime mo00i CBOEH KacaTeIbHOM.

TDM%%%%KH}M y = f(x) My (Xg; f(xo)) Ha3pIBaeTCS TOUKOU nepecuba rpaduka,

SANEKTPO

Coprnas SGILERELIIGREX QAL X HEDE3 X0 IPAMHK MEHACT HANPABJICHUE BRITYKJIOCTH.

B : LI T An "
T BT epernta X sropas mpomssomas gymum f paswa mymo  f (%) = 0 (ue-

Reiers Q0XOTUMOE YCIQBHE IIEpErn0a).
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Ecnu BrOopas mpomsBogHas f"(x) ABAXIBI U PepeHIMpPYyeMON (PyHKINN MMPH MEPEXOIE

gepe3 TOUKy X, MEHAET CBOM 3HAK, TO TOUKA X, €CTh TOUYKA nmepernda e€ rpaduka (mocrarogHoe
yCJIOBHE meperuoa).

Anzopumm uccneoo8aHusl PYHKYUU HA BbINYKIOCHb
U mouku nepeauba
1. Haxomgum BTOpYIO NpON3BOAHYIO (DYHKITUH [ "(x).
2. Haxogum TOYKH, B KOTOPBIX BTOPAs MPOU3BOIHASA PABHA HYIIO WIH HE CYIIECTBYET.
3. Uccnenyem 3Hak BTOPOM OPOM3BOOHON CIEBA U CIPABa OT HAMJAEHHEIX TOUEK U JIEIAeM
BBEIBOJI 00 MHTEpBAIAX BBINTYKIOCTH U HAIMUMM TOYEK nepernda. Ecnu Bropas nmpousBoanas Oy-
€T MEHATH CBOM 3HAK C IUIFOCA HA MUHYC WJIM ¢ MUHYCA Ha IUTIOC B UCCIEAYEMOU TOUKE, TO 3Ta

TOUKa U Oyzxer Toukou nepernda rpadguka pynkimu. Ecmm Bropas mpon3BoIHAasA 3HAKA HE MEH -
€T, TO (pyHKIIMA HE UMEET TOYEK mepernda.

Acumnmomel epagpurka QyHKyuu
[Tpsamasa LHazeiBaercs acuMnTOTOM KPUBOU ¥y = f(x), €CM pacCcTosHue OT ToOuku M(x; y)
KPUBOM 40 STOH mOpsAMOM LCTpeMuTesa K HYIIO MPU HEOTPAHWYEHHOM YIAIEHUN 3TOW TOYKHU I10
KpPUBOM OT Hagana koopmuHat. [Ipamas x = aaBmaerca gepmuxkaibHoU aCUMITTOTON KPHUBOU y =
f(x), ecim BBIMOMHAETCA XOTA OBl OTHO U3 YCIOBHU:
lim f(x)=+o0 (um —x)
x—a—0
im f(x)= 4o (um —oo)
x—a+0
[Tpsmas y = kx + b HaKJIOHHAA ACUMIITOTAa KPUBOH y=f(x) mpu X —> +%0 (mpu X —> —K0),
€CJIN BBIITOJHAIOTCS YCIIOBUA:

lim Mzk u lim [f(.x)—k-x]zb

Y—4oo X X—>+4a0

lim f(x)zk u hm [f(x)—k-x]zb.

X—>—0 X X—»—0

YacTHEIN Ciiydal HAKJIOHHOW ACHMIITOTEL IIPH k=0u b#xw _ COPUZOHMATbHAA

acuMITTOTa y = b.

3x% —x+2
x—2
HaitnemoOnacres onpenenenus () yHKIIUH D(y) = (— 0, 2)U (2 , T C.O)

IIpumep 1. Haittu acummrorsr rpaduka Gpynkmmn y =

X0 =2ects TOUKA paspeiBa rpaduka (yHKIMHM, 4depe3 Hee MOKET MPOXOAUTH BEp-
TUKAIbHASA aCUMITOTA.
) _ -
. . 3xT—x+2 |12
Haiinem hIm f(.l:)= Im =| —— | = —00.,cenoBaTenbHO,  OpAMAad
x—xp—0 x—2-0 x—2 _ 0_

X, = 2 sBisercs BePTHKATEHON ACHMIITOTOIA.

Haitnem HakI0HHYIO ACUMIITOTY:Y = kX + b

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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. f(x) . 3x*-x+2 [ow] [|pasmemum uncouTens
k= lim = lim =|—|= =
it X >t (x — 2) X 0 1 3HAMEHATE/Ib Ha X~
{.t—}—cf;} {t—}—-:f}
3— ! + 2
1 X x° _
R R
{.r—:r—-:f} X
b— 1im [f(x)—k -x] _ lim Ix"—x+2 “3y = lim 3x" —x+2-3x" +6x _
X+ X—+ X — 2 X—>+0 X — 2
{r—}—-:f} {t—:r—-:f} {t—}—-:ﬂ}
2
S+—
. 5x+2 _ X_s
x—+o X — 2 X—>+a0 | — g
(x——o0) (x——0) X

Hanum, utok = 3 u b = 5, cneqoBaTensHO, YPABHEHNE HAKIOHHOM ACHUMIITOTHEI MMEET
BUOY =3 Xx + 5.

Konmponsnvie eonpocwt u 3adanua:

1. Haittu obnacts onpeneneHus (PyHKIIMN.

2. UccnepoBars (PyHKIMIO HA YETHOCTE U HEYETHOCTh, HEPUOAUIHOCTE.

3. UccnenoBare (pyHKIIMIO HA HEMPEPEIBHOCTE U BEPTUKAITBLHBIE ACUMIITOTEL.

4. UccnenoBare moBeneHWE (PyHKIMM HA OECKOHEYHOCTH, HAUTH TOPU30HTAIBHBIE H
HAKJIOHHEIE ACUMITOTEIL.

5. Haittu skCTpeMyMBl 1 HHTEPBAIBI MOHOTOHHOCTH (PYHKIIHH.

6. Haittu maTepBansl BEINYKIOCTH (PYHKIIMU ¥ TOYKU Heperuoa.

7. Hairtu Touku nepecedenus (PyHKIIMM € OCAMU KOOPOUHAT.

8. ITocrpours rpaduk pyHKImM.

9. Onpenenenue skcTpeMyma () yHKIIHH.

HanTn akctpemymbl YyHKLMN:

I 5 1 5 I 5 1 5
l.y=—x"——x"—-2x. 2. y=—Xx" +—x" —6x.
3 2 3 2
Haitti maTepBansl BEIMYKIOCTH, BOTHYTOCTH M TOUKU nepernda rpaduka GpyHKImu:
4
. X 3 2
1. y:——2x2. 2.y=X"—=5x"+3x-35
12
Haitt acuMiiToTel rpa)uKoB CIEQyIOMNUX () yHKIH:
AOKYMEHT OAMNCAH 2 2
QMNEKTPOHHON MOAMUELIO 2—x 7y — dSx”+2x—1
Ceprvcukar: 2C0000043E9ABBBI52205E7 salmﬁ_mmm:i 3 Y= 0 *
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa X — X
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Ipaxkmuueckasn pavboma Neb. Bepoamuocmuoie Mooeiu npoueccos ynpaeienus.

I]lens: 3akpennTb HaBbIKM NPUMEHEHUA BEPOATHOCTLIX MOAENEN B NPOLECcax ynpasne-

HWA.

Ocrnoevt meopuu:

Knaccuueckoe onpedenenue 6eposmuocmu.
Bepoamnocme cobbimusa A onpenengerca (pOpMyIon
m
P(A)=—
n

IA€ M — YUCIO0 SJIEMEHTAPHBIX COOBITHI, OIArONPUATCTBYIONINX ITOABJICHUIO COOBITHA A, N
— YUCI0 BCEX SIIEMEHTAPHBIX COOBITHI, BXOOAMIMNX B ().

JTO ONpENENEHNE HA3BIBAETCA KI1ACCUUCCKUM ONPeOeTeHUCM GePOSMHOCHIU.

13 onmpenenenus BEPOSTHOCTU BEITEKAIOT CIECAYIONMIME €€ CBOMCTBA:

1. Beposmunocmb docmogepHozo cobbimusa pagHa eouHuye.

JleCTBUTEIBEHO, eCiI COORITHE TOCTOBEPHO, TO BCE IIEMEHTAPHEIE COOBITHA OIarompu-
ATCTBYIOT emy. B aToM ciiyuae m=n U, CrenoBaTensHo,

PpOy="—m g
Fl F1
2. BeposamHocmb HE803MOIICHO20 CODbIMUA PABHA HYJTIO.
JlencTBUTENEHO, €CaU COOBITHE HEBO3MOKHO, TO HA OOHO SIEMEHTAPHOE COOBITHE HE

OmaronmpusaTcTByeT emy. B stom cnyuae m=0 u, cnmemoBaTenasHoO,

py="-2_0
Fl 14!
3. Bepoamnocmps ciyuaurnozo cobbimus ecms NON0ACUMENbHOE HUCTO, 3AKTHOUCHHOE
Mexcoy HyleM U eOuHUlell.

JleCcTBUTEEHO, CTy9IalHOMY COOBITHIO OMaromMpUATCTBYET JIMIIb YACTh U3 OOIIEro umc-

o Il
1a sneMeHTapHeix coOwrthii. B atom cnyuae O < m < n, a 3Haqnt, () < — < | H, CIemoBa-

Fl
remsno, U< P(A) <1
Hrak, BepoaTHOCTE m000T0 COOBITHSA yOOBIETBOPAET HEPABEHCTBAM

0< P(A)<1

Ecmu mpocTtpancTBo 2 comepxuT OECKOHEUHOE MHOIKECTBO MEMEHTAPHBIX COOBITHIH, TO
HCIOMB3YETCA TEOMETPUYECKOE ONPENeIeHUE BEpPOATHOCTH, KOTAA BEPOATHOCTH MOMATAHUS
TOUKH B MOOYI0 001aCTh MPONMOPHUOHAIBEHA MEPE ATOW 9ACTH (IJIMHE, TLUIOmMAau, 00bEMY) U HE
3aBUCUT OT €€ PACIIOJIOKEHUA U (POPMBEI.

P(A) = mesg
mesG

IIpumep 1. bpocaerca urpaneneil kyOuk. IIpocTpancTBo snmeMeHTApHBIX COOBITHIL, OT-

, TIIE mes — Mepa INHBL, MI0manm, o0sema, g —yactes odmactu G.

BEUAIOIIEE JAHHOMY SKCIIEPUMEHTY, HMEET CICHyFOmmil BuI:. {2 = {a), s (s ..., mﬁ}.

[TygaeneoPEEII0cACOCTOUT B MOSBIEHUH YETHOTO unuciaa 0ukoB. CoOpiTHE A €CTh TOJI-
SNEKTPOHHOW MOANMUCHIO

Ceprudomkar. 200000043 Bﬁ 9957 i[] TB&;GG%EICF]Gﬂd JE

Bn a,u,engﬂ.}l 0 7@9&;&% atbaHa Andkcabifipodiia O

DJIEMEHTAPHBIE COOBITHA, BXOAAMINE B COCTAB CIYYAMHOTO COOBITHS AHA3BIBAIOTCS CO-
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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OrITHAMM, OazonpusamcmeyrouuMy NOABICHUIO COOBITHA A. /IBa MIM HECKONMBKO COOBITMH B
JAHHOM OITBITE HA3BIBAKOTCA PAGHOBOIMONCHLIMU, €CITH IO YCIIOBAAM CHMMETPHH OITBITA HET OC-
HOBAHUH CUNTATh KAK0E-TM00 COOBITHE DOEE BOZMOKHEIM, UEM JIF000€ Opyroe.

IIpumep 2. B norepee passirpeiBacrcs 1000 ouneros. Cpenn Hux 2 Beiurpeima mo S0
pyo., 5 — 20 py0., 10-10 py0., 25-5 py0. Hekro kymun omun Ouner. Hautm BepoATHOCTE
BRIMTpEIA HE MeHee 20 pyOnei.

Pemenue.

[To ycnoBuro: 1000 = 250+520+ 1010425 54+958 ipourpru-

[Tycte A- uckomoe coOviTne. Bemrpeim e menee 20 pyOmen — 510 Beiurpeim B 20
pyOsei, KOTOPEIM BCTPEUAETCS M =S pa3 ¥ BEIMTPEINI B S0 pyOnen, KOTOPBIA BCTPEUAETCA my=2

paza. Torza m=m,; + m>.n=1000 - o6mIee KOTHIECTBO BCEX OMIETOB. P(A) = — — >+2 0.007.

n 1000
IIpumep 3. U3 90 caywaitno OTOOpaHHBIX OJWHAKOBBIX MOETAJIEH BEBIABICHO 3

OpakoBanHBIX. OTHOCUTEIBEHAS YACTOTA OPAKOBAHHBIX JETANEH pPaBHA
3 1

90 30

[Ipu yBemmuenun uyncna UCHBITAHWW  (ONMBITOB) HAOMOJAETCA  YCTOMYMBOCTH
OTHOCHUTEIFHON YaCTOTHI, T.€. CYIMIECTBYET HEKOTOpas MOCTOSHHAS BEIWYMHA, OKOJIO KOTOPOH
TPYNOUPYETCA OTHOCUTENRHAA YACTOTA M K KOTOPOM OHA BCe Oompme npulOmnxaercs c
YBEIMUEHUEM YHCJIA MUCHBITAHWH. OJTa MOCTOSHHAA BEIMYHMHA HA3BIBAETCA GEPOAMHOCHBIO
cryuaunozo cobvlmu 1 00o3HauvaercaP(A). PaccmoTrpennoe moHATHE BEPOATHOCTH CIIydalHOTO
COOBITHUSA ABJIAETCS CTATUCTUYECKUM OIPEACICHUEM BEPOSATHOCTH.

W(A)=

[Tycte coObitust A 1 B — HECOBMECTHBIE, IPUYEM BEPOSTHOCTH ATUX COOBITMH TAHEL.
Kak Hauitm BEpPOATHOCTH TOTO, 4YTO HACTYIMUT au00 coObrTHEe 4, M1O0 CoOwITHE B, T.€. BEPOAT-
HOCTB CyMMBI 5TUX COOBITHH A +B7 OTBET HA 3TOT BOMPOC JAET CIEAYIONMIAS TEOPEMA.

Teopema c/1o:keHHSI BepOSTHOCTEH HECOBMECTHBIX COOBITHH.BeposamHocmb CyMMbl
0BYX HECOBMECTHbBIX COObIMUU PABHA CYMMeE GEPOAMHOCMEN IMUX COObIMUU

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

TeopemMa yMHOkeHHS BepOSATHOCTEH He3aBHCHMBIX COOBITHH. Bepoamuocmb npous-
gedeHUA 0GYX He3A6UCUMBIX CODbIMUU PAGHA NPOU3ECOCHUIO BEPOAMHOCTECU IMUX COObIMUIL!

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

ChnencrBue.Bepoamuocms npouzgeoeHuUss HECKOAbKUX He3aB8UCUMBIX COObIMUU pPAaBHA
NPOU3BEOCHUIO GEPOATMHOCMEN IMUX COObIMULL:

P(A A, -...-A,)=P(A) -P(A,)-...- P(A))-

Teopema yMHOxkeHHSI BepOAITHOCTEH 3aBHCHMBIX COOBITHH. Beposmuocmb npousée-
OeHUSL 08VX 3A6UCUMBIX COObIMUU PAGHA NPOU3BEOCHUIO 8EPOSAMHOCIU OOHO20 U3 HUX HA YCI106-
HYI0 GEPOAMHOCMb Opy2020, BLIMUCICHHVIO 6 NPEONOIONCEHUU, MO Nepeoe cobblmue yice
HACMYNWIO:

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

Ipumep 1. B ypue 30 mapos: 10 kpacneix, 5 cunux u 15 Oeneix. Haitu BeposaTHOCTE
[TOABJICHHUA NBCTHOTO M1apa.

[TosBenue BETHOTO MIApa 03HAYAET MOSABIECHUE TMO0 KPACHOTO, MO0 CHHETO MIApa.

BepoATHOCTE MOABAEHUA KPACHOTO mapa (coOsiTHe A)

10 1
[OKYMEHT MOANVUCAH P( A) — — .
SNEKTPOHHOW MNOANMUCHIO 30 3

Ceprudomkar: 2C00Q000043ESABBES52205E7BAS00060000043E

Bnaneneu: e WIHMHEQMHM CHHETO mapa (CEIGHTHE B )
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CoObiTna 4 1 B HECOBMECTHEBI (MOSABIECHUE MIAPA OJHOTO [BETA UCKIIOYAET IOSIBICHUE
apa Jpyroro 1BeTa), MOATOMY UCKOMAS BEPOATHOCTE PAaBHA

I 1 1
P(A+B)=P(A)+P(B)=—+—=—.
(A+B)=P(A)+P(B) 3762

Tak kak mpoTUBOMONOKHEIE COOBITHS BMECTE 00PA3yIOT JOCTOBEPHOE COOBITHE, TO

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

P(B) =

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

IIpumep 2. BepoATHOCTE TOTO, 94TO AE€HL OYIET AOKIJIUBEIM, PABHA p — 0,3 Haitin

BEPOATHOCTH TOTO, UTO AE€HHh OYIET SICHBIM.
CoOBITHA «IE€HB OOKIJIMBRIM» U «IE€HB ACHBIM» — MPOTHUBOIOJIOKHBIE, ITO3TOMY HCKO-

Mas BEpPOATHOCTEL PaBHA
g=1-p=1-03=0,7.

IIpumep 3.Mumens COCTOUT 13 Tpex 30H. BEpOATHOCTE MONATAHUSA B IIEPBYIO 30HY IIPH
omHOM BeICTpene pasHa 0,15; Bo Bropyro - 0,23; B Tpersio - 0,17. Halttu BeposaTHOCTE MpOMAaxa.

O6ozmaunM  cobpitne A - npomax, A - m@OomagaHue B MHIIEHb. loraa
A=A +A,+A,, roe A;,A,,A; - nomaganme COOTBETCTBEHHO B MEPBYIO, BTOPYIO M

TpPETHIO 30HEL. [10 TEOpEMe CrokeEHNA BEPOATHOCTEM:

P(A)=P(A) )+ P(A)+ P(A;)=015+0,23+0,17 =0,55
OTKY/1a P(E) =1—-P(A)=0,45

[TycTe npou3BOIMTCA 1 HE3aBUCHUMEBIX UCOBITAHWN, B KAXKJAOM M3 KOTOPBEIX COOBITHE 4
MOKET 1TU00 nOpou3ouTH (ycmex), mubo He npou3ouTH (Heymada). bygem cuurars, 9TO
BEPOATHOCTE COOBITMA A B KaKIOM HCIBITAHMM OJHA W Ta K€, 4 HWMEHHO paBHA p.
CrenoBarensHO, BEPOATHOCTH HEHACTYIUIEHUSA COOBITMA 4 B KaKIOM MCIBITAHUN TAaKKE
NOCTOSHHA WM paBHA ¢g=Il-p. Takad NmOCIEnOBATENBLHOCTE WCHBITAHUN HA3BIBACTCSI CXEMOU
bepnynau.

B kauecrBe TAKMX MCOBITAHMH MOKHO pPAacCMATPHUBATh, HAIPUMEP, IPOU3BOJCTBO
W3JIEIMM  HA ONPENENeHHOM OOOpYyNOBAHWM MNPH IMOCTOAHCTBE TEXHOJOTHUYECKHUX U
OpraHyu3aluOHHBIX YCIOBHMH, B OTOM CIy4d€ H3rOTOBICHHE TOOHOTO H3OENUSA — YCIEX,
OpakOBAaHHOr0 — HEyJada. JTa CUTyaluus COOTBETCTBYET Cxeme bepHynmm, €Cnu CuuTaTh, 4To
MPOIECC W3TOTOBICHUA OJHOTO W3IEIUA HE 3aBUCUT OT TOr0, OBIMM TOJHBIMHU WIH
OpakOBaHHBIMH ITPEABIAYIIINE WU3AETH .

Jlpyrum mpuMepoMm ABASAETCS CTpPeab0a Mo MUIIEHN. 30eCh NOMagaHue — YCIeX, NpoMax
— HeyJIada.

[TocraBum cBOEH 3amadell BBIYUCIUTE BEPOATHOCTH TOTO, YTO IPU M HCHBITAHUAX
coOBITHE A OCYHIECTBUTCA POBHO k pa3 u, CIETOBATEIBHO, HE OCYIMIECTBUTCI n—k pas, T.€. OyaeT
k ycexoB u n—k Heymad.

HMckomyro BepoATHOCTE 0003HaUMM p (L ). Hampumep, cumBon p (3) oO3Hagaer

BEPOATHOCTH TOTO, UTO B MATH UCIBITAHUAX COOBITHE MOABUTCA POBHO 3 pas3a M, CIEN0BATENBHO,

HE HACTYIIUT 2 pasa.
[ToEAENOBATBHEITOCTE n HE3aBMCHMBIX MCIBITAHMH MOXHO PacCMAaTPUBATEL KaK CIOKHOE
CeprucGQOBIEHR043 ABASHOHICLOA500HPOMBBEICHUEM /1 HE3aBUCUMBIX COObITHMH. (ClemoBarensHo,
Snafengiep o THOCTs oo, Ire'H A" ficIeITaH X COOBITHE A HACTYIIUT k pa3 M HE HACTYOUT n—~k pas, mo

TEUPEME‘ }’hfﬂ-IDH{E‘HT’IH BE‘pDHTHD CTEﬁ HE3ABHCHMEIX ﬂﬂﬁHTIflfI, pﬂBHﬂ
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kK n—k
Pqg -
Takux CI0KHBIX COOBITHH MOKET OBITh CTOJILKO, CKOJIBKO MOYKHO COCTABUTH COUETAHUH
k
U3 N JIEMEHTOB I10 K DJIEMEHTOB, T.€. CH .

Tak xak 5Tu cmoKHBIE COOBITHSA HECOBMECTHBI, TO MO TEOPEME CIIOKEHUS BEPOATHOCTEMN
HECOBMECTHBIX COOBITHM, MCKOMAS BEPOATHOCTE PABHA CYMME BEPOATHOCTEN BCEX BO3MOKHBIX
CIOKHBIX COOBITHH. [10CKONMBKY € BEPOATHOCTH BCEX HTHUX CHOKHBIX COOBITUM OQUHAKOBEL, TO
MCKOMAs BEPOATHOCTE (mosABIECHUE k pa3 COORITUA A B n WUCHBITAHWAX) PABHA BEPOATHOCTH
OTHOTO CIOHOTO COOBITHS, YMHOKEHHON HA UX YHCIIO

El (k) — Ci pﬁ:qﬂ—ﬁ:
HJIA
!
HI (k) — n. k _n—k

P4
k!'(n—k)!
[Toryuennyro popmyny HazeBawT popmyiou bepuyiiu.
IIpumep 1. BeposaTHOCTE TOTO, UTO PACXOd SAEKTPOSHEPTUH HA MPOMOIKEHHUH OITHUX

CYTOK HE IIPEBEICUT YCTAHOBICHHON HOPMEL, paBHa ) = 0,75 Haittu BEpOATHOCTE TOTO, UTO B

TeueHue 4 CYTOK M3 OmmKamuxX 6 CyTOK pacxo SJIEKTPOIHEPTHUU HE MPEBBICUT HOPMHEL.
Pemenue. BeposaTHOCTE HOPMATbHOTO pacxoma HSJIEKTPOSHEPTHH HA MPOIAOIKEHUH
KQKIBIX M3 6 CYTOK MOCTOSAHHA M paBHA p = (),75. CrenosarenbHo, BEPOATHOCTL MEPepacxona

3JIEKTPO3HEPIUU B KAKABIE CYTKHM TAKKE MOCTOAHHA M PaBHA g =1 — p =1—0,75=0,25.
Hckomas BeposatHocTs o popmyne bepuynmm paBHa

g, 2 g, ) 7 121
P.(4) = C§p4q“ _ Cgp4q” _ ‘?_2(0575)4 .(0,25)" = ng ~(,297.

B psane 3amay nmpenacTaBiaseT MHTEPEC HAMBEPOATHEUIEE YMCIIO YCIEXOB, T.€. TAKOE YN C-

~
a0 M vycmexos, BEPOATHOCTE KOTOPOTo caMad Oonpmiagd cpeau BEPOATHOCTEH. Tak Kak mpH
y
eIUUeHUN kK BepOATHOCTH CHAYAJIA BO3PACTAIOT, 4 34aTeM, C OIIPeneIeHHOT0 MOMEHTAa, HAUH-
VB

!
HarT yoeBare, T0 1 /11 umeror mecTo cooTHOmEHMS

P, (m) 2 P, (m~1)

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

Hcnomssys popmyny u coornomenue P+ = 1, HOIYy4a€M COOTBETCTBEHHO HEPABEH-

CTBd

(n—-m+1)p >mq

(m+Dg=(n—m)p.
OKOHYATENHHO MOJIYIAEM, YTO M1 JIEKWUT B UHTEPBATE €TUHUIHOMN JJTHHEL:
np—qg<m<np+p.
OnHako, CTOUT 3aMETUTh, YTO MCMOAL30BaHuEe (popmynsl bepuymnu npu 0OMBIIMX 3HA-

UEHWUAX N JOCTATOYHO TPYAHO, TAK Kak (popmyna TpeOyer BBIMOIHEHUA TEUCTBUM HAN TPOMAT-

HBEIMH YHCJIAMH.
JOKYMEHT MNMOANCcAH

" = — —
oo Ecﬂﬂfﬁﬁﬂﬂmfgﬂﬂtéﬁ AP 50, k =30,, P 0,1 to ms orsickanns seposraocta P, (30)

9ABBES52205E7BAS00060000043E

onanensy, - UsERSRR Tapave Anesconspcein, P (30) = 30?0;0! (0.)* - (0,9)%> TAe 50!=3041409310"";
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301= 2652528610 201= 24329020-10"".

JlokanbHasa Teopema Jlamnaca.Eciu gepoamuocme p nosagierus coovlmusa A 8 Kamcoom
UCNBIMAHUU HOCMOAHHA U OMIUYHA OM HYAS U eOuHUYbl, mo eeposmuocms P (k) moeo, umo

cobvimue A noagumcs 6 N UCNLIMAHUAX POGHO k pa3, npuOIUMNCEHHO pasHa (mem MmouHee, YeM
Oonbule 1) 3HAUEHUIO QYVHKYUU

2

= ;.tgj(x)npu Y= k—np

1 1 =
}! — . e -
Jnpg 27 Jnpg Jnpg

HMmeroTes Tabmnpl, B KOTOPEIX MMOMENMIEHBI 3HAYECHUSA ()YHKITUH .;j( .1’) -

[Tpu 5TOM CenyeT Y4UTHIBATE, YTO (;fj(—.x) = gﬁ(x) , TAK KaK (PYHKIIUSA 1;35():) YeTHAS.

CrnenoBaTenbHO, BEPOATHOCTH TOTO, UTO COOBITHE A MOSBUTCA B H HE3ABUCHMBIX
HCIIBITAHUAX POBHO Kk pa3, IpUOMKEHHO PABHA

P (k) ~—

- $(x)’
Nnpq

k—np

v IpPq |

Ipumep 1. Haittu BeposaTHoCTE TOTO, 9TO COOBITHE 4 HacTymuT poBHO 80 paz B 400
VCIIBITAHUAX, €CIIH BEPOATHOCTE ITOSABJICHUA 3TOT0 COOBITHA B KAXKI0M UCHEITaHNA paBHa 0,2,
Pemenwue. [To ycnosmo 1 =400; k =80: p =0,2: g = 0,8 Bocmonesyemcsa dopmrymnoit

roe x =

(4.7):
|

l
J300.02.08 10 =g oW

Brraucnum onpenenseMoe TaHHBEIMU 3a0auy 3HAUCHHE X!

~k—-np 30-400-0,2

\Jnpq 3
[To Tabmine Haxogum {:’5(0) = 0,3989

HMckomas BeposSTHOCTE paBHA

P, (80) = % .0,3989=0,04986.

P,,,(80) =

0.

X

[TycTte Tenmeps TpeOyercsa BBIUMCINTE BEPOATHOCTH RT (kl ,kz) TOr0, 4T0 CoOBITHE A

MOABUTCA B H UCIBITAHUAX HE MEHEE kl u ue Gonee K , Ppa3 (s KpaTkoCcTu OyaeM rOBOPUTH «OT

k | A0 k ) pa3»). ITa 3ama4a pemaerca ¢ MOMOMNIBI0 CAEIYIONIEH TEOPEMEL.

NuTerpansHas teopema Jlannaca.Eciu geposmuocmb p HacmynieHusa coobimus A 6
KaxcooM UCNbIMAHUU NOCMOAHHA U OMAUYHA OM HYIA U eOUHUYbl, MO GEPOAMHOCMb

P” (kl , kj) mozo, umo cobvimue A noseumecs & n ucnvimanusx om Kk ldﬂk 2 PA3, NPUDIUNCEHHO

pasHa onpeoeieHHOMY UHMeZPaty
: 2
AOKYMEHT NOAMUCAH %2 _Z

CepTudmkar: EEGO@EEEQE B Eﬁﬂﬁﬂjﬂ%migfﬁ

Bnaneneu: lllebayxoea TateAHa AnekcadopoBHa x;
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_”p k: —np

S 2 Jnpg

[Ipn pemennn 3amau, TpeOyrONMX TPUMEHEHU }n{TerpaﬂLHﬂﬁ Teopemsl Jlammaca,

2oe X, =

HONB3YIOTCA COEIUATEHON TA0MMIIEH O UHTErpana (I)( X) = dZ B Tabmiie ngaHel

3HAYeHUs (PYHKIIAU (D(.I) mig x>0, a nma x < Bocmome3yeMcss HEYETHOCTRIO (pyHKIHH
(D(}C), T.C. (I)(—x) - —(I)(.?C) . DyHKIIUIO (D(X) qacTO HA3BIBAIOT yHKyueu Jlannaca.

MTaK, BEpPOSTHOCTE TOTO, 4TO COOBITHE A MOSBUTCS B 7 HE3ABHCUMBIX MCIIBITAHISIX OT K 1
hi (o kz pas, paBHa

P, (k;,k,) = D(x,) —D(x,).

rme k,—np y4 k,—np

X, = X, =
" Jnpg 7 \npg

ITpumep 2. BeposATHOCTE TOTO, UTO OPraHU3AlMsg HE IPONLIA HPOBEPKY HAIOTOBOH

WHCIEKINH, paBHa ) = 0,2 Haitru Bepoarnocts Toro, uro cpemu 400 ciyuaiino 0TOOpaHHBIX

OPraHU3aIUH HE NPOIIEANINX NPOBEPKY Okaxercs or 70 mo 100 opranmuszamptii.
Pemenue. ITo ycmosmo n=400; gk, —70: k2 =100, p= 0,2. g=0,8
Bocnmonszyemcsa popmynoi (4.9):

P,,(70,100) = D(x,) —DP(x,)-
Beraucnnum HIKHAN U BEPXHUN MPENEITB HHTETPUPOBAHUA:

k,—np  70-400-0,2
=—1,25:
Hpq \/400-02*08
k,—np 100-400-0,2

2 \Ipq \/400 0,2-0,8
Takum oOpazom, nmeem

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

[To Tabmunie 3nauennit PyHKIHM (D(I) HAXOIUM

®(2,5) =0,4938; D(1,25) = 0,3944.
HMckomas BeposaTHOCTE paBHA

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

[TycTe mpOU3BOOUTCA 1 HE3ABUCHMEBIX UCIBITAHWM, B KAKIOM U3 KOTOPBEIX BEPOATHOCTE
nosABJIEHUS COOBITHA A paBHA p. Jlng onpeneneHua BEPOATHOCTH k MOABIEHUNU COOBITHA B ATHX
VCIBITAHUAX UCHOIB3YIOT (popmyny bepuynmi. Ecim ke n BEIMKO, TO MOJB3YIOTCS JTOKAIBHOU
teopemoun Jlammmaca. OgHako oHa maer OONBHIYIO MOTPENIHOCTH, €CIM BEPOATHOCTH COOBITHA

Md1a (p i: 03 1)

Ecmu coemars ,[[DH}’]]J,EHHE, gTO TpousBenenne 1P mpu H—> %O coxpaHser mOCTOTHHOE

X =

X

=23.

3Haq6HHgnmmﬂ% /L, TO BEPOATHOCTB TOTO, YTO MPH OYEHb OONIBIIOM YHCIIE NCTIBITAHMH,
CeprudBaKa ZCHOMAVEIARGTOPBEY BBEPEATHOCTE COOBITHS OYeHBb Mana, COOBITHE HACTYITHT POBHO k pas,

Branengyax ORI PF TG EHR ARG o pmyse:
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k
ﬂ(k):%e‘i.

Jra (popMyna BEIPAKAET 3aKOH pacmpenenenus [lyaccona BEPOATHOCTEN MACCOBEIX (71
BENNKO) M MAJIOBEPOATHEIX (p ™Mamo) coOweiThii. HMmerorcsa cnemumanpHble TAOMMIBL 1A
pacnpenenenus Ilyaccona.

IIpumep 3. 3aBox ornpasun Ha 0a3y 5000 xauecTBEHHBIX M3AeMMi. BeposaTHOCTE TOTO,
4TO0 B Oyru usaemie mospenurca, pasHo 0,0002. Hairu BepostHOCTE TOro, uro Ha 0asy
OpUOYOYT 3 MOBPEKIEHHBIX U3IETHA.

Pemenwue. [To ycmosuro 11 = 5000:: P = 0:: 0002:: k=3 . Hatimem A :

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

Hckomas BeposatHOCTE 110 (popmyne (5.2) paBHa:

P (3)—E "—i~006
R TR

Konmponsnwie eonpocwt u 3adanus:

L.

-~ N B W D

Teopema cnoxeHus BEPOATHOCTEN HECOBMECTHBIX COOBITHUN.

. Teopema yMHOKEHUA BEPOATHOCTEH HE3ABUCUMEBIX COOBITHI.
. Teopema yMHOKEHUS BEPOATHOCTEHN 3aBUCHMBIX COOBITHIA.
. Cxema ucnertanuit bepuymm.

. ®opmyna beprymm.

. Hambounee BeposaTHOE unciao ycnexoB B cxeme bepnymm.

. [IpnOmixennas popmyna Ilyaccona.

8.
9.

Jlokamsnas reopema Myaspa-Jlammaca.

HMurerpansnas reopema Myaspa-Jlannaca.

3amanue 1. bpomensl 2 urpansaeie KOCTU. HailTu BEpOATHOCTE TOTO, UTO CYMMA BEITTAB-

WX OYKOB — YETHOE YUCIO, IIPUYEM HA TPAHU XOTA OBl OJHOH U3 KOCTEH MOABUIACE MIECTEPKA.

3amanuel. [Ipu mepeBo3ke sAmmka, B KOTOpom comep:xkamice 21 cranmaptHas u 10 He-

CTAHOAPTHEIX OETANEH, YTepAHA OJIHA JETalb, MPUYEM HEM3BECTHO Kakasa. M3Bieuénnas nayran

MOCIIE TOr0 AETANh OKA3AJIaCh CTAHIAPTHOW. HaWTtu BEpOATHOCTE TOrO, 4TO OBLIA yTEpsHA: a)

CTaHOAPTHAA AETab; 0) HECTAHAAPTHAS OETAIE.

3amanuel. 3anyMaHO ABY3HAUHOE uucia0. Haitu BEPOATHOCTE TOTO, YTO 3aIYMAHHBIM

OKAXKETCA: a) CIyJ4alHO HA3BAHHOE [BY3HAYHOE 4YMCIIO; O) CaydanHO HA3BAHHOE BY3HAUHOE

qHUCII0, TA(PPEI KOTOPOTO Pa3IMYHEL.

3amanue 4. BepoATHOCTH MOABIECHUSA KAKAOTO U3 IBYX HE3aBUCUMBIX COObITHH A 1 B

cooTBeTCTBEHHO paBHEI 0,6 1 0,5. HaiiTi BEpOATHOCTE MOABIEHUS TOMBKO OTHOTO U3 HUX.

3

Snanengis g meECHBI? 1 0 AETaTEH "HEfi T BEpOATHOCTE TOTO, UTO CPEIM HUX OKAKETCS OpaKOBAHHAS.

JOKYMEHT MNMOANCcAH

"BOAIHRE cpenu 100 meraneit naxomurca | Gpaxosannas. M3 smmka Hayzady
Ceptudbukar:  2C0000043E9ABBBI52205E7 BAS00060000043E
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3ananue 6. Monera Opocaerca nares pa3. Halitu BEpOATHOCTE TOTO, YTO OPEN BBRIMMAIET 2
pasa.

3amanue 7. B cembe 5 pereit. Haiitu BepOATHOCTE TOTO, 4TO CPENHN HUX 2 MATBYHKA, €CIIH
BEPOATHOCTEL POKAECHUA Manbuuka paBHa 0,51.

BeposrHocTs 0OHapyxeHua onedarku Ha crpanune kauru pasHa 0,01. Haiitu BepodaT-
HOCTB TOT0, uT0 B S00-cTpannyHoil kHUTE HE OyaeT 0OHApY)EHO OmedaTok (00HAPYKEHUE Ome-
JATOK HA PA3JIMYHEIX CTPAHUILAX CYUTATH HE3ABUCHUMBIMH COOBITHAMN).

3amanue 8. BepoATHOCTE M3rOTOBICHUA JETAIN BeIcHEro copra pasHa 0.4. Haiitu Bepo-
ATHOCTB TOTO, 4TO 13 260 geraneu moJ0BHHA OyIET BRICIIETO COPTA.

3amanue 9. BepoATHOCTE M3TOTOBIEHUA M3IEMUA BRICIIETO KauecTBa paBHa 0,8. Haitu
BEPOATHOCTE TOTO, UTO cpeau B3ATEIX 60 m3memtit 30 OKaXKyTCsA BEICIIETO KAYECTRA.

3ananuel 0. BepoatHOCTs moABIEHUA COOBITHA A B Kaxaom n3 100 HE3aBUCUMEBIX MCITBI-
TaHUM MoCcTosHHA U paBHa 0,8. Haitu BeposSTHOCTE TOTO, 4T0 COORITHE A moABUTCS HE Oosee 74
pas.

3amanue 11. BepoaTHOCTH HEKOTOPOrO COOBITUA B €QUHWUYHOM HCHBEITAHUM OCTABIAET
0,004. Haittu BeposaTHOCTE TOTO, uTO B 2500 MCHBITAHNAX JAHHOE COOBITHE MPON30UAET POBHO 4
pasa.

3amanue 12. BeposrHocTs HacTymienusa coOertus A B ogHoMm onbelte paBHa 0,6. Haitu
BEPOATHOCTE TOTO, UTO cOObITHE A HactymuT 1400 pa3 B 2400 ucneitanusax.

3amanue 13. BepoATHOCTE MOABIEHUA COOBITHA B KAXKIOM U3 HE3ABHCHUMBIX UCIBITAHUI
paBua 0,8. Haittu BEpOATHOCTE TOTO, YTO COOBITHE HACTYIIUT HE MEHEE YETBIPEX pPa3 MpPH 5 UC-

[MBITAHHUAX.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ilpakmuueckaa paooma Ne7. KoppenayuonHo-pezpecCuoHHbli Memoo UCCHe006aHUA

CTYUQUHbBIX 6E/THYUH.

HH.?I!:.' SHKPE‘ITHTB HABBIKH M[MPUMCHCHHWA MATCMATHYCCKOTO OXHIAHHA, JUCIICPCHH H

CPEOHETO KBAAPATHYCCKOTO OTKJIIOHCHHA.

Ocnoevl meopui:

3aKOH pACIPENEICHUA MOMHOCTBIO XAPAKTEPUIYET CIIydalHylo BemuuuHy. OmHako npu
pPEMIEHNN TPAKTUUYECKUX 3a4a49 HET HEOOXOOMMOCTH 3HATH BCE BO3MOKHBIE 3HAUEHUSA CIyIallHON
BETUYUHBI U COOTBETCTBYIONIME UM BEPOATHOCTH, 4 YI00HEE MOJIB30BATECS HEKOTOPBIMU KOJIH-
JECTBEHHBIMU ITOKA34TEIAMH, KOTOPBIE HAIOT JOCTATOUYHYI0O MH(POPMANINIO O CIYYAaUHOW BEIIH-
qUHE. ] aKue MoKa3aTem Ha3bIBAXTCA YUCIOEbIMU XAPAKMEPUCMUKAMU CIVHYAUHOU GETUHUHbL.

OCHOBHBIMH M3 ATHUX XAPAKTEPUCTHK ABIAIOTCA: MAMEMamuieckoe oxcudaHue, oucnep-
cusi u cpeoHee Keaopamuieckoe OmK10HeHUe. Mamemamuueckoe odxcudanue XapaxkTepu-
3yeT IMOJIOKEHHUE CIIyYaWHOW BEIWMYMHBI HA YUCIOBOW OCH, ONPENENAS HEKOTOPOE CPEIHEE 3HA-
JEHUE, OKOJI0 KOTOPOTO COCPENOTOUEHBI BCE BO3MOKHBIE 3HAUCHUA CIYUYalHON BEMMUYUHEL. JJis
pelIeHNa MHOTHX 3a7ad JOCTATOYHO 3HATh MareMaruueckoe oxunanue. Hampumep, ecnu us-
BECTHO, UTO MATEMATHYECKOE OKHUIAHNE UMCIA BEIOMBAEMEIX OUKOB y MEPBOTO CTpEnKa 0OmbIIe,
4EM y BTOPOTO, TO MEPBEIN CTPEIOK B CPEIHEM BBHIOMBAET OONBIIE OUKOB, UEM BTOPOH, U, CIEIO-
BATENLHO, CTPENAET JIYUIIE BTOPOTO.

Mamemamuueckum oxcudanHuem OUCKPEmMHOU CTYHaUHOU 8eluduHbl X HA3BIBAETCA CyMMa
MPOU3BEICHNUN BCEX €€ BO3MOJKHBEIX 3HAUYCHUN HA UX BEPOATHOCTU U 0003Hauaercsa uepes M(X).

[Tycts cmydannas BenwanHa X mpuHUMAeT 3HadeHus X;,X,,..., X C COOTBETCTBYIO-

MIAMH BEPOSTHOCTIMH [ 5 PD5,5. .. P, . Torna maremarnueckoe oxumanue M(X) cayuainHon
BETUUUHEI X OOpenenseTcs paBeHCTBOM
M(X)=xp, +x,p, +...+X D, .

Ecnu nuckpernas ciaydanHas BeauunHa X NPUHAMAET OECKOHEUHOE MHOMKECTBO BO3-
MOJKHEIX 3HAYEHHUH, TO

o

M(X) :in.p; *
i=1

IIpumep 1. Haittu maremarundeckoe 0)KMIaHUE CIy9alHOMW BEJIWYHUHEL X, 3HAS 3aKOH €€
pacnpeneneHnus

X. 3 R 2

I

p.’: 01‘1 036 0,3

Pemenue. Mickomoe maremarnaeckoe oxkugaHue no (popMyne paBHO
M(X)=3-01+5-06+2-0,3=39.
[lycte X' — cayuaninas Bemnumna u M(X) — ee maremMaTndyeckoe OKUIOAHUE.

OmrnoHeHueM c1y4auHou 6elUYUHbl HA3EIBAETCA PA3HOCTh X-M (X )
AOKYMEHT MOAMNMCAH

FPAERBRRT L BORHERY TpedyeTca oneHMTs pacCesHne BO3MOKHBIX 3HAUECHUH CITydaiHOMN
Ceptucukat:  2C0000043E9ABBBIS2205E 7BA500060000043E

BnanenBCTUHIHEL. BOKPWA €6 CREAHCTO 3HadeHusa. Hampumep, B apTuuiepuy Ba)KHO 3HATE, HACKOJILKO
KYYHO JIATYT CHAPAI6I BOJM3U 1€, KOTOPas OOIKHA OBITE MOpakeHa.

Heicrsurenes o 1GAHUGHEDGYELL, . (PACCessHUEM) — OUCKDEMHOU — CAVHAQUHOU — 6eIUYMUHbI  HA3BIBAKOT
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MATCMATHUYCCKOC OKHNIAdHHC KBagpara OTKJIOHCHH A CJIV4 ANHON BCIIMYMHEI 0T cc
MATCMATHYCCKOTO 0K OIdHHA.

D(X)=M[X -M(X)T".
Jlns BEIYMCIEHUA OUCHEPCHUM YacTO OBIBAET yZOOHO BOCITOJIB30BATHCA CIEOYIOMIEH
(hopmymoii:
2 2
D(X)=M(X")-[M(X)I"
IIpumep 2. Hantn mucnepcuio Cniy4allHOM BEIMYUHEL X, KOTOpAas 3aJaHA CIEIYIOIIMM
3aKOHOM PACIIPEAETCHU S

X. 2 3 S

I

p. 0,1 0.6 0.3

Pemenue. Maremarnueckoe oxuganne M(X) paBHo:

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

,
3aKOH pacupeneneHus CIydIaiHON BEMMUNHEI X ° umeer Bux:

X. 4 9 25

pf 0.{.1 0-,-6 0,3

Maremarnueckoe oxumanue M (X 2) PABHO:

M(X*)=4-01+9-0,6+25-0,3=133.
Mckomas nucniepcus paBHa
D(X)=M(X*)-[M(X)]" =13,3—(3,5)* =1,05.
Jlnsg oneHkn paccesHus BO3MOYMKHBIX 3HAYEHMM CIIYYalHOM BEIWYHHBI BOKPYT €€

CPEIHET0 3HAYEHUA CIIYKUT TAKKE CPEIHEE KBAIPAaTHIECKOE OTKIIOHEHHUE.
Cpeonum keadpamuyeckum OMKIOHCHUEM CIy4auHou GeiuduHbl X HA3BIBAETCA

KBAPATHBIA KOPEHB U3 TUCIIEPCUU:
o(X)=+D(X).

IIpumep 3.Cnyuaiinas BemmunHa X 3a1aHa CIEIYIONIAM 3aKOHOM PaCIpPEacICHU !

X. 2 3 10

I

p, 0,1 0,4 0,5

Hautu cpennee KBaaparnuecKkoe OTKIOHEHNE o ( X ).
Pemenue. Maremarnueckoe oxuganue M(X) paBHo:

M(X)=2-01+3-0,4+10-0,5=64.

Maremarnueckoe oxunague M (X 2) pPaBHO:

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

OKYMEHT MNOANMMCAH
ﬂmmm
Cepmudomkatr: 2C0000043ESABBBO52205E/BA 6000004 3E
Bnaneneu; llleGayxoea TaTbAHa Aneucﬁﬁ(uﬁg — M(Xz) — [ﬂd’(}()]2 — 54 — (6,.4)2 — 13,04

Hckomoe cpennee kBaapaTUIECKOE OTKIOHEHUE PABHO:
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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o(X)=~D(X)=+/1304~361.

Jluckpernas cioydaiiHas BETWYMHA MOKET OBITH 3aaHa MEPEUHEM BCEX €€ BO3MOIKHBIX
3HAYEHUN U UX BEPOATHOCTEU. OOHAKO TAKOM CrOCO0 3a1aHnsA HEMPUMEHHNM I HENPEPBIBHBIX

CIy4aWHBIX BEIHYUH.
Hampumep, paccMoTpum Ciay4daliHyI0 BEIMYUHY X, BO3MOJKHEIE 3HAUEHUS KOTOPOH

CIUIOIIB 3aIIOIHAIT UHTEPBAJI ((1, b) OueBUIHO, UTO HEBO3MOIKHO COCTABUTH NEPEUEHBb BCEX

BO3MOJKHBIX 3HaueHU! X. [TosTromy nenecoodOpazno mate o0mmii Crroco0 3amanus a00BIX TUIIOB
CIy4auHBIX BEIMUWH, I 4YErO BBOAATCA (DYHKIMH PACIPEOEICHUS BEPOATHOCTEW CIYUAMHOU
BEJIMUHHEI.

[Tycte x — pencrBuTENEHOE YUCTO. BEpOATHOCTE COOBITHA, COCTOSMIETO B TOM, 4TO X
TPUMET 3HAUYECHHUE, MEHBIIIEE X, T.€. BEPOATHOCTE COOBITHA X < X, 0003HAUMM uepes F(x)- Ecnu

X M3MeHsercs, To mmensercan F(x), T.e. F(x) — ynkims ot x.
Dynkyueu pacnpedererusa CryHauHou eeautunbl X Ha3bBaeTCa (PYyHKUUA F(x), OIpPEne-

JAIOIIASA BEPOATHOCTH TOTO, UTO CIy4auHasa BEJIMYUHA X B PE3YyJIbTATE UCIBITAHUA IPUMET 3HA-
UEHHUE, MEHBIIIEE X, T.€.

F(x)=P(X <x)-
['eomeTprueckn 3TO0 PABEHCTBO MOXKHO MCTOJKOBATh TAK: F'(x) €CTh BEPOATHOCTH TO-

ro, 4TO CAy4JalHAas BEIMYMHA MPUMET 3HAUYEHUE, KOTOPOEe N300pakaeTca Ha YMCI0BOM OCH TOU-
KOH, JISKANIEH JIeBee TOUKH X.
Ipumep 4.Crnygaitnas BennunHa X 3a1aHa clienyromen (yHKIen pacupeIeneHusA:

-

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

HaitTh BEpOATHOCTE TOTO, 4YTO B PE3YyAbTATE HUCHBITAHUA X OPUMET 3HAUYEHHE,
MMPHHAIJICKAMIECEC NMHTECPBATY (0, 2) PO<X <2)=F((2)— F(0O).

Pemenue. Tak kak Ha uarepBane ((}, 2), 10 yCIOBHIO, F(I) = J:X4 + 1f4.,.

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

HenpepelBHy0 CiaydalHyH BEJIMYMHY MOKHO TakKKE€ 3a1aTh, HMCHOIB3YA OPYTYIO

() VHKIIMIO, KOTOPAsA HA3BIBAETCS (PYHKIMEHN TIOTHOCTH.
DyHKYueu NIOMHOCMU HENPePuIGHOU CIVH4auHoU 6eauyunbl X Ha3bBIBACTCA (DYHKIMA

f(.l”) — NepBasg MPOU3BOIHAA OT (DYHKIMHA PACIIPENEICHUA F (I) ;

f(x)=F'(x).

Orcrona cnenyer, uro (PyHKIUA paCHpeneieHus ABIAETCA NEPBOOOpasHON st (pyHKIIMH
NIOTHOCTU. [l omucaHus pacnpenenceHus BEPOSATHOCTEH TUCKPETHOM CIYUYAUHOW BEJIMYHHBI

() YHKIMA TUIOTHOCTH HETPUMEHUMA.
3HaAg (PYHKIMIO IUIOTHOCTH, MOKHO BBIYMCIUTE BEPOATHOCTH TOTO, UTO HEMPEPHIBHAL

CJIydalHas BEIHYMHA IPUMET 3HAYEHHE, TPHHALICKANIEE 3aJaHHOMY HHTEPBANY.
Teopema.Bepoamnocms moeo, wmo Henpepvi6HaA caydauHas eeruduHa X npumem

3HA4eHUe, NpuHaonexcaujee UHMepealy ((1, b) pasHa ONpPeoeieCHHOMY UHmMezpaly om
DYHKY UL NTOMHOCMU, 831MOMY 8 hpederax om a 00 b:
b
AOKYMEHT MOANUCAH _ ,
ANEKTPOHHOW MOANUCHIO P(a< X <b)= J.f(x) dx
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E a

B : LI T, HHOM
Hanened “HpiMep 5. SaTAHA (p yHKUMS IOTHOCTH CITy4AiHOM BemdiHEL X:
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0 npu x<0
f(x)=<2x npu O<x<I:
0 npu x>1

HaiiTu BepoATHOCTE TOr0, 4TO B PE3yAbTATE HUCHBITAHUA X MOPUMET 3HAYEHHE,
MMPUHAIICKANIEC HHTCPBAITY (0,5; 1).

Pemenue. Mckomas BeposSTHOCTE 1O (popMyJie paBHA

1
POS<X <1)=[2xdv=x"|;=1-025=075
0,5

3Had (PYHKIMIO IUIOTHOCTH PAaCHpeneneHusn f(%) , MO¥HO HAWUTH (PYHKIHIO

pacrpeneeHus I (I) o opmyie

FOo = [ f(2)dz

Mamemamuueckum odxcudaHuem HenpepvblGHOU CAYYAUHOU GeauYHbl X, BO3MOKHBIE 3Ha-
UEHUSA KOTOPOM MPUHAIJIEKAT OTPE3KY [{I, b] , HA3BIBAETCA CHEOYIONINH ONPEIEIECHHBIN HHTE-
rpan

M(X):J.xf(x)dx*

lucnepcueu nenpepvigrHou ciyuauHou eeauduHsl X, BO3MOKHBIE 3HAYEHUSA KOTOPOU HpPH-

HaJIekKaT OTPE3KY [{1, b] , HA3BIBAETCS CIEIYIONINN ONMPENEIEHHBIN HHTET PAIT

b
D(X) = [[x=M(X)F f(x)dx.
(]
Jlns BeruncneHus gucnepcuu 0onee ynoOHEI COOTBETCTBEHHO CIEAYIOMME (POPMYJIIEL

D(X) =[x f(x)dx—[M (X))

D(X) = |« f(x)dx—[M(X)T.

Cpeonee  keadpamuyeckoe  OMKIOHEHUE  HENPEPbIBHOU  CAVYAUHOU  GEIUYUHBI
ONPENEIACTC, KaK M 11 TUCKPETHOM CIIYUYalHON BETUYUHEL, CAEAYIONIMM PABEHCTBOM

o(X)=+D(X).

IIpumep 6. Haittn MmaremMaTnuecko€e OKUIAHNE, TUCHEPCUIO U CPEIHEE KBAOPATHIECKOE
OTKJIOHEHUE CIyYaWHOW BEIMYUHEL X, 3aJaHHOMN CIEAYIONIEN (PYHKIIMENH PaCIIpPENeICHNUS:

0 npu x<0

F(x)=<x npu 0O<x<l1
OOKYMEHT NOANMNCAH

SNEKTPOHHOW NOAMNUCHLIO 1
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Snapeneu: HeopyRqiTa R H’ﬁﬁﬁ‘éﬁaiﬁ}n{ﬁum HJIIDTHD::TH:

npu x> 1
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-

0 npu x<0
f(x)=F'(x)=51 npu 0<x<1
0 npu x>1

Haitnem maremarnueckoe oxupanue mo ¢popmyne (8.1):

1
M(X)=[x1-dx=x/2 |:]: 1/2.
0
Haitnem nucnepcuto mo popmymne (8.5):

D(X) = j,aﬁ-1-.f;s,af.~—[1/2]2 = x*/3

—1/4=1/12.

1
(
Haitnem cpennee kBagpaTnuecKkoe OTKIOHEHUE IO (popmyre:

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

KoppenAnnoHHeId aHATIN3 U PErPECCUOHHBIN AHANIN3 ABJIIIOTCS CMEKHBIMH Pa3aeIaMU
MATEMATUIECKON CTATUCTUKU U TPETHAZHAYEHBI OIS M3yUE€HUA IO BBEIOOPOYHBEIM JAHHBIM
CTATUCTUYECKOU 3aBUCHUMOCTH CIYUANHBIX BEMWUMH. [[BE ClyuaiiHBIE BEIWUMHBI MOTYT OBITEH
CBS3aHBI MO0 ()YHKIIMOHATEHOW 3aBUCHMOCTEIO, MO0 CTATUCTUUECKON 3aBUCUMOCTBIO, MO0
OBITH HE3ABUCUMBIMH.

Crporasa () yHKIIMOHAJIBHAS 3aBUCUMOCTE PEATU3YETCS PENKO, TAK KAK 00€ BEIMINHEBI WIN
OHA W3 HUX HOJBEPIKECHEI €MI€ AEUCTBUIO CIYy4YauHBIX (DAKTOPOB, IMPUUEM CPEOU HHUX MOTYT
ObITE 1 00mME A1 00ENX BEMMYUH, T.€. TAKUE (DAKTOPBI, KOTOPHIE BO3OEUCTBYIOT KAK HA X .
Tak U Ha Y . B 3TOM Ciydae BO3HMKAET CTATUCTHYECKAs 3aBUCUMOCTL. Cmamucmu4eckou
HA3bIBAETCA 3aBHUCUMOCTH, IIPH KOTOPOW W3MEHEHWE OJHOM W3 BEIWYWH BIECUET H3MEHEHUE
pacnpenenenus Opyrou. YacTHEIM  CiIydaeM CTAaTHCTHMYECKOM  3aBHCHUMOCTH  SABJLIETCA

KOppeIAnOHHAA 3aBIICHMOCTB.
Ecau crarucruueckad 3aBUCHMOCTD IPOABJACTCA B TOM, UTO IIPH U3MCHCHHH D,I[Hﬂﬁ H3

pPacCMATPUBAEMBIX CIYYAaWHBIX BEIWYMH H3MEHAETCS CPEIHEE 3HAYEHWE NOPYrod CIy4alHOH
BEIWYUHEI, TO TAKAA CTATUCTUUECKAA 3aBUCUMOCTE HA3BIBAETCA KOPPEIAYUOHHOU.
Jlna anamiza KOPPEAIMOHHOM 3aBUCUMOCTH BOCHOJIB3YEMCA MEMOOOM HAUMEHbUUX

kgadpamos. Ilpn MCHMOMBE30BaAHUM 3TOTO0 METOAA CyMMa KBAaApPaTOB OTKIOHEHUH K — V. (

[ — 1,2, voey M), Toe K — BBIUMCIIEHHAA MO ypaBHEHUIO (14.5) opauHara, COOTBETCTBYIOMIAA

HAOTIO JAEMOMY 3HAYEHUIO X, a y, — HaOmogaeMas OpaWHATA, COOTBETCTBYIOMIAA )Cf ,

TOKHA OBITH MHHAMAJIBHOH. laKk KaKk KaXoIoe OTKJIOHEHHE 3aBHCHT OT OTBEICKHUBAEMBIX
MapaMeTpoB, TO U CYMMAa KBAIPATOB OTKJIOHEHUHN €CTh (DYHKIUA STUX MAPAMETPOB:

F(p.b)=2 (¥, = y,)’

HJIN

F(p.b)=) (px,+b=y)".
i=1

Jlna OTBICKAHWA MHUHAMYyMAa IIPUPABHAEM HYIIO COOTBETCTBYIONIUE  YACTHBIE

[TPOU3BOJHEBIC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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or :ZZ(px,. +b—-y,)x, =0
4819 i=1 *
a—F=22(px,. +b—y,)=0
| Ob o

PemmB 5Ty cuCTreéMy ABYX JIMHEHHBIX YPAaBHCHUH OTHOCHTEIBHO O WU b, maiinem

M CKOMBIE ITAPAMETPHI:

n n n n n n 2
=St S0 -3 T | [ w3 (£

=1 =1

AHAJIOTHYHO MOYKHO HANTH BEIOOPOYHOE YpABHEHHE MPAMOI JMHUM perpeccun X Ha

Y.
X, =p,y+c,

rae . — BEIOOPOUHBIH KOY(PPUIMEHT perpeccun X mY.

Ipumep 1. Haiftu BRIOOpOUYHOE ypaBHEHHE MPAMOil auHMM perpeccur ¥ Ha X MO
NAHHBEIM 71 = 5 wabmromeHmin:

Tadbnumal.
X 1.00 1,50 3.00 4.50 5.00
V. 1,25 1,40 1.50 1,75 2.25

CocTaBuM CIEAYIONIYIO0 paCUeTHYIO TadmuIy 2.
Haiinem nckomeie mapamerpsl u3 coornomenui (14.9) u (14.10):

p.. =(5-26975-15-8,15)/(5-57,5-15>) = 0,202.
b=(575-815-15-26975)/(5-57,5-15" )= 1,024.

Harmumem 1CcKoMOe ypaBHEHHE MpsiMoii miHun perpeccuu ¥ Ha X
y =0,202 x +1,024.

Tadbmnwuia 2.

X Yi xiz Xi 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
Iy H 2 Iy
mﬁﬁf_ﬁ >y, > x; D XY,
5k 50006000004 3E i—1 i=1

Ceptudomkatr: 2000004 3E9A 7
Bnapeneu; LLl¢B3yxoea TaTebgus] AnekcaHopoBH

=8, 15 =57,50 =26,975
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[Tpu OGospmom uuciie HaOMOIEHH OTHO W TOKE 3HaUeHue X MOKeT Bcrperurcsa F1 v
pas, OMHO M TOXE 3HAYEHME Y — F1 pas, ONHA M Ta KE TMapa IMCen (.?C,, y) MOJKET
HAOII0 TaThLCA HI}, pa3. Ilosromy manneie HAOMIOOEHWN CIEOYET TPYOOUPOBATH, OJIA STOTO

MOACYUTEIBAIOTCA 4acTOTRI F1 ., N Bce crpynmipoBaHHEIE OAHHBIE 3ANMMCHEIBAIOTCS B

yo Ty
(mampumep, tadmuia 3), KOTOpAs HA3BIBAETCS KOPPETAYUOHHOU.
Tadbmwuia3.

BUIIE TAOTHUTIIEI

X
n
Y 10 20 30 40 Y
0.4 5 — 7 14 26
0.6 — 2 6 1 12
0.8 3 19 — — 22
n, 8 21 13 18 n = 15

B nepBoi CTpoke KOPpemAMOHHON Ta0muel yka3ansl HaOmrogaemseie 3nauenus (10; 20;
30; 40) npu3znaka X , @ B mepBOM cTodne — Habmonaemsie 3nauenus (0.4; 0,6; 0,8) mpusnaka

Y Ha NEPECEIEHNUH CTPOK U CTOJIOIOB HAXOOATCA 4acTOTHL F1 W HAOII0IAEMBIX AP 3HAYEHUH

IPU3HAKOB.
B mocaeqaem ctondiie 3amicankl CyMMBI 9ACTOT CTPOK, @ B MMOCIAETHEN CTPOKE — CYMMEI
4acTOT CTOJO1OB. B KiIeTke, pacmon0KEHHOM B HIDKHEM NPABOM YTy TAOMUITEI, TOMENIEHA
CyMM4 BCEX 4aCTOT, T.€. 00niee uncno Bcex Habmonenuut /1. O4eBuaIHO, 4TO

2n=2n,=n

Tereps OmpeneIMM mapamMerpsl BEIOOPOUHOTO YPABHEHHS MPAMOH JHHUM perpeccun ¥

ma X B Ciydae, KOrjaa TONydeHO OOJbIIOe UMCI0 [JAHHBIX (MPAKTUYECKU IS
yAOBIETBOPUTENEHON OIEHKM MCKOMBIX MAPAMETPOB IOJDKHO OBITH XOTsA OBl 50 Habmromenwmii),
CpeOu HUX €CTh MOBTOPSAIONINEC, U OHU CTPYITHUPOBAHEI B BUAE KOPPEIAIMOHHON TA0IUIIEI.

13 cucremer (14.8) MOKHO NONYIUTE CIEAYIONIYIO CUCTEMY:

n n n
Pﬁz;‘f? +bZI}. — inyi

=] =] =]

:” i ” j
pﬁzx,- +nb = Z y;
L 1=l i=1

Jlns mpocToTEl MpUHAB 0003HAYEHU S Z}; Zx Z y = 2 V., Zx ZI

ZI}’ = ZI y 1 BOCIHOJB30BABIINCE COOTHOIICHHAMH X = Z / y _ y

2 —ZI EHTHE ry = Znn Xy (B TPEOMONIOKEHUH, HYTO TMapa HHCen (I y)

EIHE POHHOW NOONMCHLIO
cepTH¢Haﬁmwmmm§§,sq§ﬁ}em@m

Bnaneneu: llleGayxoea TaTeAHd AnexkcaHgpoBHa
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nxzpﬁ +nxb = Znﬂ,xy
h'fp}zr +b = E

Bropoe ypaBuenme cucremer (14.13) mpeoOpasyem Kk Bunmy bzf—.fpyx

MOACTABUB IMPAaBYyIO YaCTh 3TOr0 pPaBEHCTBA B YPaBHEHHUE }I = Py X + b, momyunm

CJIE,I[}’TO]]J,EE COOTHOILIICHHEC
yj: _y =pyx(x_x)*

HAHAEM U3 CUCTEMBI BBIOOPOUHEIN KOY(QUIMEHT perpeccun P

XM XY SnXY ) Xy —nXxy

p}-ﬂ: o _E —\2 ~9
nlx” —(x) no,
YMHO)HUM 00€ 4acTh 3TOr0 paBeHCTBA HA IPOOk o2 N / o2 v
o, 2 n,Xy—nxy
o no o,

O0o3HaunM mpasyro 4acTh paBeHcrsa (14.15) uepes 1y :

~ QN Xy—nxy

Fg =

no o,

X

Torma monyuaem

Q

"1

p}:r =rB' ~
O

X

OKOHYATENLHO MTOJYYUM BEIOOPOUHOE ypABHEHME MPAMON auHuM perpeccun ¥ Ha X

B4
— — y —
Yy =Y =TI = (I—I)
O
X
AHANOTMYHO MOYKHO HAWUTH BEIOOPOYHOE YPABHEHUE NPAMOU JIMHUU PETPECCUA X Ha
_ o _
. X
X, —x=r—=—-(y—y)
o)

Konmponsnwie éonpocel u 3adanus:

. HucnoBele XapaKTEPUCTUKN TUCKPETHBIX U HEMMPEPBIBHEIX CIIYYAMHBIX BETUYHH.

2. MaremaTnueckoe 0KUOAHNE TUCKPETHBIX U HEMMPEPBIBHBIX CIYYAUHBIX BETMYHH.

3. Jlucnepcnsa IMCKPETHEIX U HEMPEPEIBHBIX CITYYAWHBIX BETHUMWH.

4. Cpennee KBaAOpaTUUECKOE OTKJIOHEHME DUCKPETHBIX M HEMPEPBIBHEIX CIYYANMHEBIX BE-

AOKYMEHT MNOANMCAH
nmuuyg. P1EKTPOHHOW NOANKCHIO

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bneneneu: eSS ARG HAPIRRAFRTITIX KBATPATOB.
HeicTeuteneH: c 1 9@8 MP%EB@PMM Tﬂﬁfﬂ{ﬂﬂ-
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7. Be10OpouHOE ypaBHEHUE MPAMOM TMHUM PETPECCUN.

3amanue 1. YCTpOUCTBO COCTOUT M3 TPEX HE3aBUCUMO padoTaroniux 31€MeHTOB. Beposar-
HOCTb OTKAa3a Ka)xaoro sneMmeHra B oaHOM omneiTe paBHa (,1. CocraBuTh 3aKO0H pacupeneieHus
YHCIa 0TKA3aBIINX 3JIEMEHTOB B OTHOM OIIBITE.

3amanune 2. B maprum 10 % wnecranmaprueix aperanen. Hayranm oroOpaner 4 neramm.
Hamucate OMHOMMAIBHEIN 3aKOH PACHPENENIECHUS OUCKPETHOW CIYYAMHOW BEIMUYWHBI — YUCIIA

HECTAHAPTHEIX NETAJIEH CPEIM YETBIPEX OTOOPAHHEIX M MOCTPOUTE MHOIOYTOJIBHHUK ITOJy4€H-
HOT'0 pacupeneneHus.

3amanue 3. JluckperHas ciydaiiHas BemMuuHa X OPUHUMAET TPH BO3MOKHEIX 3HAUCHHS:

x, =4 CBEPOATHOCTBIO p =0,5 x, =6, C BEPOATHOCTLIO p =(,3 U X3 C BEPOATHOCTLIO Pj. Hawru

X; 1 Py, 3Had, 94T0 M(X)ZS

3amanme 4. Jlanm mepedueHs 3HAYEHWH OUCKPETHOM CIIVIAWHOW BEIMYMHBI X :
x, ==1,x,=0,x, =1, a taxxe mBecTHb MaTeMaTIUECKHE OKUIAHMS CAMOH STOM BEITUIMHEL

U €€ KBajapara: M(X) = 0,1, M(Xz) = 0, 9. . Haitru BEPOATHOCTH P|s Pys Ps-.

3amanue 5. CnyyaiiHasa BenudrHa X 3a7aHa (PyHKUHMEH paclpeneneHus:

-

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

LS

Haitti: a) mnoTHOCTE pacnpenenceHus CIy4alHOd BETUYUHEL; 0) BEPOATHOCTE TOTO, 9TO B
pe3yabTAaTE UCMBITAHUS BEIMYUHA IIPUMET 3HAUCHUE, 3aKI0UEHHOE B MHTEpBAIe (2,3).

3amanue 6. Haittu BEIOOpOUHOE YypaBHEHUE MPAMOM JIMHUHU perpeccun ¥ HAa X OO gaH-
HBEIM, IPUBEAEHHBIM B CIEAYIONIEH Ta0mmIe:

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 MOAMVCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Hpaxmuueckaa paboma Ne8. Ocroevl 6b100poUH020 Menoda U 3j1eMeHmbl CIami-

CHIUYeCKOU meopuu OleHUGAHUA.

I]env: 3akpenmuTe MOHATHA BEIOOPOYHON COBOKYIMHOCTH, BEIOOPOUHOM (DYHKIIUH pacIpe-

EeJICHHA.

Ocnoevl meopui:

[Ipeomemom mamemamuyeckou cmMamucmuku AGIAEMcsa CO30dHUue Memooog coopa u
obpabomku cmamucmu4eckux OaHHbIX Ol NOTYYEHUS HAYYHBIX U HPAKMUYECKUX 8blG000E.

Marematnueckas CTAaTUCTUKA OIMMPAETCA HA TEOPHI0 BEPOATHOCTEH, M €€ LEIb —
OLIEHUTH XAPAKTEPUCTHUKHU T€HEPATLHONU COBOKYITHOCTH MO BEIOOPOYHBIM JAHHEIM.

Ecou TtpebOyercs wW3yduTh COBOKYHNHOCTH OTHOPOJHEIX OOBEKTOB OTHOCHUTEIBEHO
HEKOTOPOTO TIPU3HAKA, XAPAKTEPUIYIOMIETO HTU OOBEKTBEI, TO €CTECTBEHHBIM ABIACTCA
OpPOBENECHUE CIUIOMHOrO o0cnemoBaHmsa, T.€. OOCIEIOBAHUE KAKIOTO W3 OOBEKTOB
COBOKYITHOCTH OTHOCHUTEILHO 3TOr0 Impu3Haka. Ha mpakTuke, o1HAKO, MPOBENEHHE CILIOMIHOTO
00cnenoBaHuA MO TEM WM MHBIM IIPUYUHAM 49aCTO OBIBAET HEBO3MOJKHBIM. B Takux ciydasx
CIIy4alHO OTOMpPAroT U3 BCEU COBOKYITHOCTU OTPAHUYEHHOE YHUCIO0 OOBEKTOB M MOABEPTAIOT UX
HU3YIEHHUIO.

BuloopouHou COBOKYNHOCHbIO WM TIPOCTO GblOOPKOU HA3ZBIBAETCA COBOKYITHOCTH
CIydalHO OTOOpaHHEIX OOBEKTOB. ['eHepaibHOU COBOKYNHOCMbIO HA3BIBAETCA COBOKYITHOCTE
00BEKTOB, M3 KOTOPBIX OPOM3BOAMTCA BRIOOpKA. Hampumep, ecmm Bce cryaeHThl Hamoropou
AKAOEMHMN — O5TO T€HEPAJIbHAA COBOKYITHOCTB, TO CTYIEHTHl KAKOM-JIMOO TPYNIEl ABIAIOTCA
BEIOOPKOII.

Obwvemom COBOKYIHOCTH (BBEIOOPOYHOH WM I€HEPATLHOW) HA3BIBAETCA 4HCJIO 0OBEKTOB
5TOU COBOKymHOCTH. Hampumep, ecnu m3 1000 nmeranenn orodOpano mia obcmemoBanusa 100
neraneii, To 00sem remepanproit coBokymaocTH /N = 1000, a 06vem Berbopxkun 12 = 1 00.

[Ipu cocraBneHmn BEIOOPKM MOKHO NOCTYNATh ABYMS CHOcO0amMm: mocCiIe TOro, Kak
0OBEKT OTOOpPAH M HAO HUM IIPOU3BEIECHO HAOMIOAEHME, OH MOKET OBITE BO3BpANIEH MO0 HE
BO3BPAMIEH B T€HEPATLHYIO COBOKYIMHOCTE. B 3aBUCHMOCTH OT 3TOT0 BEIOOPKH MOAPA3AEIAIOTCA
HA ITOBTOPHBIE U OECOBTOPHEIE.

l[losmoprou Ha3BIBAIOT BBIOOPKY, IIPH KOTOPOM OTOOpaHHBIM O00BEKT (mepen oTtbopom
CIIEOYIONIETO) BO3BPAIIAECTCA B TECHEPAIBHYH COBOKYITHOCTE. becnogmopHou Ha3BIBAIOT
BEIOOPKY, OPH KOTOPOH OTOOpPAaHHEIN O0OBEKT B TEHEPATBHYIO COBOKYITHOCTE HE BO3BPAMIAETCA.

Jlns Toro, 9ToOR MO MAHHBIM BEIOOPKM MOKHO OBLIO JOCTATOYHO YBEPEHHO CYIUTH 00
MHTEPECYIONIEM MTPU3HAKE TEHEPATBEHON COBOKYITHOCTH, HEOOX0AUMO, 4TOOBI 0OBEKTHI BEIOOPKH
MPABUIBHO €ro MPEeNCTaB/LAIn. JpyruMu cnoBamu, BEIOOPKA JOKHA TPABWIBHO MPENCTABIATE
OPOMOPLUN TEHEPATBEHOM COBOKYIHOCTH, T.€. BBIOOpKA HOMKHA OBITHE penpe3eHmamueHou
(npeocmaegumenvHou).

B cuny 3akona OonmpmmMxX 9ucen MOKHO VYTBEPKOATh, 4YTO BEIOOpKA Oyaer
pPENpPE3EHTATUBHON, €CIM KakAbIM OOBEKT BBIOOPKM OTOOpaH CIIydailHO W3 TEHEPAIbHOU
COBOKYITHOCTH B ITPEAIIOJIOKEHNH, YTO BCE OOBEKTHI MMEIOT OJIMHAKOBYIO BEPOATHOCTH IMONACTh
B BEIOOPKY.

CraTucTH4ecKkoe pacnpeneicHue rpagpuueckn MOKHO HM300pa3uTh Pa3TUUHBIMHU CITOCO-
O0amMu, B 4aCTHOCTH, B BUJIE€ ITOJTUTOHA U THCTOTPAMMEL.

[obo®ReNONWeAtom HA3BIBAETCA JIOMAHAA, OTPE3KH KOTOPOH COEOUHSAIOT TOYKH
SNEKTPOHHOW NoAn

CblO
Gepmdm{a%l 3C0FOHES Bh‘@gﬁzzﬂa?s&ﬁwﬂe,ﬂﬂﬁm}ga n, ). Jlns moCTpOEHNS OTMIOHA 9ACTOT HA OCH afcrpice

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

OTKJIAJBIBAIOT BAPUAHTEL JEI;. , @ HA OCH OpAMHAT — COOTBETCTBYIOIIME UM YaCTOTEI I‘If. Toukn
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(.TCI. s I, ) COETUHAIOT OTPE3KAMU IIPAMBIX U ITOJIYYAOT ITOJIUTOH 4aCTOT.
llonuconom omuHocumenbHblX Yacmom HA3BIBAETCA JIOMAHAA, OTPE3KH KOTOPOU COEIH-
HSOT TOYKH (Il; W’VI), (Iz; V‘/z), . s (.I’L'k; Wk) [Tomuron OTHOCHTENBHBIX YACTOT

CTPOUTCA AHAIOTUYHEIM ITOJIMTOHY 4acToT oOpa3zom. Ha puc. n300pakeH mOIMroH OTHOCHTEIb-

HBIX YACTOT CAEAYIONMIETO PACHPEIEICHUS:
Tadnumal

X. 2 4 6 8
174 0.1 0.5 0.25 0.15

0,5
04 |
03 -+
02 |

- | | | |
0 2 4 6 8 10

o

Puc. 1. I[Tomuron oTHOCHTEIBHBIX YACTOT.
B cnydae HempephIBHOTO MPU3HAKA 1€I€CO00Pa3HO CTPOUTH TUCTOTPAMMY, ISl UET0 WH-
TEPBAJI, B KOTOPOM 3aK/IOUEHBI BCE HAOMOmAEeMBIE 3HAUEHUS MPU3HAKA, pa30uUBAETCA HA He-

CKOJIbKO YACTHYHBIX MHTEPBAIOB UIMHON /1 W I/ Ka)KIOTO YaCTHIHOTO MHTEPBAIA HAXOMUTCS
M. — cyMMa 9acTOT BAPHAHT, MOMABIINX B - HHTEPBAL.

lucmoepavmon yacmom HA3BIBAETCA CTyNEHUATas (purypa, COCTOAMAS U3 MPAMOYTOJIb-
HUKOB, OCHOBAHHAMH KOTOPBIX CIYXKAT YaCTHYHBIC WHTEPBAIBI IIHMHOIO /1, a BEICOTHEI PABHEI

OTHOIICHUIO /1, / h. Jlna moCTpoeHnsa THCTOTPAMMEL YACTOT HA OCH a0CIMCC CIEAYET OTIO0KUTE

JACTUYHBEIE MHTEPBAJIEI, 4 HAZT HUMH MPOBECTH OTPE3KH, NAPAIIEIBHEIE OCH a0CIIMCC HA PacCTO-
auun 1, / h.
[Inomiaas i-ro 4aCTUYHOTO MPAMOYTOJIBHUKA PAaBHA h n, / h = 1. — cymme 49acToT Ba-

PHAHT [-TO UHTEPBAIA; CIE€IOBATENLHO, WIOWAOb CUCMOZPAMMbL YACHONM PAGHA CYMME 6CeX Ha-
cmom, m.e. o0vemy 6blOOPKU.
Tadbnwuma?2

y Cymma 4acrot TOTHOCTE
Hacruaneri BAPUAHT YACTUTHOTO
WHTEPBAI JIIMHOKO h=5 4acToTHI 1, / h
uHTepBaTa M,
5— 10 2 0,8
10— 15 6 1,2
15—20 16 3.2
20—125 36 7,2
25— 30 24 4.8
30 — 35 10 2.0
35— 40 4 0,8
AOKYMEHT TTOATMCAR

3NEKTPOHHOW NOANMCLIO

Cepvdmkar:  2CONEPHCPHIEOPAREHL THEdTpamma 4acTOT pacpeneneHms, 3aJaHHbIX B TAOIHIIE.

llleGayxoBa TaTeAHa AnexkcaHgpoBHa

Bnaneneu:
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n/h

0 5 .1 .15 . 20 . 25 . 30 .35 . 40

Puc.2. I'mcrorpamma 4acToT pacrnpeneiceHus.
lucmozpammou omuocumenbHbIX Yacmom HA3BIBAETCA CTyNeHuaTas purypa, CoCToamasn
U3 MPIMOYTOJILHUKOB, OCHOBAHUSMH KOTOPBIX CJIYKAT YACTHMYHBIC WHTEPBAIBI IIUHOI /1, a

BEICOTBI PAaBHBI OTHOILEHHUIO W/; / h. ['mcrorpamma OTHOCHUTENBHBEIX YACTOT CTPOWUTCA aAHAJIO-
TAYHBIM THUCTOTPAMME 4acTOT 00pasom.
[Inomane i-ro 4aCTHYHOTO MPAMOYTOJBHUKA PaBHA h ‘/VI / h = ‘/VI — CyMMe€ OTHOCH-

TEJIBHBIX YACTOT BAPHAHT [-I'0 WHTEPBAIA; CIENOBATEIBHO, MIOWAOJL 2UCHOZPAMMbL OMHOCU-
MeAbHbIX HACMOM PAGHA CYMMe 6CEX OMHOCUMETIbHBIX HACMOm, Mm.e. eOUHUYe.

Ecnu tpelyerca n3yunTh KOIUUECTBEHHBIN ITPU3HAK F€HEPATLHOU COBOKYITHOCTH, TO
BO3HHUKAET 3aa4a OLEHKU NapaMeTPOB, KOTOPEIMH OMPEAEIACTCA PACIPENETICHUE 3TOTO MPH-
3Haka. Hampumep, ecim Hanepen n3BECTHO, YTO M3 YIAEMBIN OPU3HAK PACHPENEIEH B TE€HEPAIIb-
HOU COBOKYITHOCTH HOPMAIBHO, TO HEOOX0IMMO OLI€HUTH (IMPUOIMKEHHO HANTH) MATEMATHIE-
CKO€ 0KUOAHUE U CPETHEE KBANPATHIECKOE OTKIIOHEHHE, TAK KAK OTH JIBA HapaMeTpa IMOJIHO-
CTBIO OIPENEIAIOT HOPMAIBHOE PACIIPENECIECHHUE.

OOBIYHO UMEIOTCA JINIIE JAHHBIE BEIOOPKH, HAMPUMED, 3HAYEHUA KOTUUECTBEHHOTO MTPHU-

3HAKA JE?], .1’,'2, e s X

MPEIOJIATAOTCA HE3ABUCHUMBIMHM. UEpe3 5TH NAHHBIE U BRIPAKACTCA OLEHUBAEMBIN ITApaAMETP.

,, » TOJTYUCHHEIE B PE3YIbTATE Il wabmronenwii, mpuaem >TH HAOTI0 JEHUA

PaccmarpuBas JE]., JCE , ., X, KAK HE3aBUCHUMEBIE CIIy4AHHBIE BETUUNHEI XI ) )(fj Y e X

71 n’
MOHO CKd3dThL, UTO HAXOKICHHC CTATUCTHUYECKOH OIIEHKH HEHU3BECCTHOT O HﬂpﬂME‘Tpﬂ TEDpE‘TH-
qeCKOT0O pﬂCHpEﬂEJIEHHH pEI,BHDCHI[E:HD HAX 0K ICHHHO q)yH]':{U,HH oT HﬂﬁI[ED,I[HEMBIK Cﬂyqﬂfﬂ{m
BCJIHMYHH, I{DTDpEL‘rI H O4CT HpHﬁIH{H{EHHDE 3HAYCHHEC OILICHHBACMOTO HﬂpHME‘Tpa. Hﬂl‘IpHMEp, TS

OLIEHKM MATEMATHYECKOTO OXKHIAHMA HOPMAIBHOTO pACHPENECICHUA CIYKUT (PYHKIMA

X = (XI + X, +...+ X )/n , KOTOpas ABIAEICA CPEOHUM apU(PMETHUECKUM HAOIIO-

NAeMBIX 3HAYEHUH MTPU3HAKA.
Takum 00pasom, cmamucmuyeckou oyeHKol Heussecmuozo napamempa @ Tteopernue-

CKOTO PpACIpENeNCHUA HAa3BIBACTCA (DYHKIIHA 0 = (9_(,?1) = 6'_(X| s Xnseuuy X, ) OT

HAOMO JaeMBIX CIYYAlHBIX BEIMYNH, KOTOPAsA B OMPEAECIEHHOM CTATUCTUYECKOM CMBICIE OM3Ka
K UICTUHHOMY 3HAUEHUIO ATOTO MapaMerpa.

BaxuenmmmMu CBOMCTBAMM CTATUCTUUECKON OIEHKH, OMPENEIIAIOIMMU €€ OJM30CTh K
MCTHHHOMY 3HAUEHUIO OIIEHUBAEMOTO MAapaMeTpa, SIBISIOTCS CBOMCTBA HECMEMIEHHOCTH, COCTO-
ATEIHHOCTU U A(PPEKTUBHOCTH.

[TycTp renepasizHas COBOKYMHOCTh MU3YUAETCA OTHOCUTEILHO KOJIMYECTBEHHOTO MPU3HA-

Ka . JOKYMEHT MNMOANCcAH

Ceprudmar: Em{fg&f@ﬁ%@g@%ﬁgﬁﬁSg{aamaaﬂcﬂ cpemHee apu(hMETHYECKOE 3HAYEHUM MPU3HAKA
Snanenfrene PaTBHGI COBOKYIIOCT.

Ecmu Bee snauennst X, X, , ..., X, MPU3HAKA TCHEPATEHON COBOKYITHOCTH 00BeMa N
Nencteutened: ¢ 19.08.2022 no 19.08.2023



PA3JIMYHEL, TO T€HEPATBHAA CPEIHAA PABHA
Xr=(x,+x,+...+x,)/N.
Ecnu xe 3HaueHus mpu3HaKa JEf] , .1’32 s e s X ; IMEIOT COOTBETCTBEHHO YaCTOTHI N 1

NE* ey Nk , IpH4eM NI + Nz +...T jV;C = /N, to B 5TOM Cayuae remepansHaA Cpe-
HSSA paBHA
X, =(x,N, +x,N, +...+x,N,)/N.
Ecau paccmarpuBars oOcmenyeMel Opu3HAK X T€HEpaTbHOM COBOKYITHOCTH KAk CIY-

JAITHYIO0 BEIUYHUHY, TO MOKHO CIEJIATh BBIBOI, YTO MATEMATHUECKOE OKUIAHUE TIPU3HAKA PABHO
FeHEPATBHONU CPETHEN ATOTO MPU3HAKA!

X, =M(X).

[Tycts Tenmepe mis u3ydeHus TeHEPATbHOH COBOKYIMHOCTH OTHOCHTEIBRHO KOJHMYECTBEH-
HOT'O MpU3HAaKa X u3BieueHa BeIOOpka oOnvema /1.

Boibopounou cpeoneu X p Ha3bIBACTCS CpeqHee apupMEeTHICCKOe HAOMI0IAeMBIX 3HAY e-
HUH ITPU3HAKA BEIOOPOYHOM COBOKYIMHOCTH.
Ecnu Bce 3HaueHnd JE?] , .1’,'2 s X ,, TPU3HAKA BEIOOPKHM 00BEeMA J1 pa3nUuHEL, TO BEI-

OopouHas cpenHAsA paBHA
X =(x,+x,+...+x )/n.

Ecnu ke 3HaueHus nmpu3Haka )Cl s Xy X ; MMEIOT COOTBETCTBEHHO YACTOTEI I‘I] , I‘Iz,

... N, ,mpuuem N, + N, +...+ N, =N,TO B 3TOM CIyuae BEIOOPOUHAS CPETHAA PABHA
X, =(xn, +x,n,+...+x.n)/n

k
%= Y | /n
i=1

I'enepanvrou oucnepcueu D r HAa3BIBACTCS CPEIHEE apH(PMETHIECKOE KBAIPATOB OTKIIO-

HJIH

HEHUH 3HAYCHUH MPU3HAKA TCHEPATbHOU COBOKYITHOCTH OT MX CPETHEro 3HAYCHUs X r-.

Ecmu Bce smauenust X;, X, , .., X, MNPU3HAKA TCHEPATEHON COBOKYIHOCTH OOBEMa

/N pasnuusbl, TO reHepanpHas JUCIEPCU paBHA
A 2
D, = Z(IE_IF) N .
i=1

Ecnu xe 3HaueHus mpu3HaKa JEf] , .7(32 s e s X , IMEIOT COOTBETCTBEHHO YaCTOTHI N 1

NE* e Nk* IpUIEM NI -I-JV2 +...+Nk =N,TD B 3TOM CJIydae reHepanbHas JUC-

MEPCUS PaBHA

k
D, = Z('rf _EF)EN;‘ N .
i=1

I Efﬁ%ﬁﬁ‘% Hﬁ&q_fﬁmﬁu Kﬁadpamuqecmm OMKIOHEHUEM HA3BIBACTCH I{Ba;[paﬂmﬁ KO-
PEHE U3 P 01DAMHCHOPCH .

Ceptudomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa J m— D
I N~ -
eiicTenTeneH: ¢ 1 g%ggg%ln% E]’Ejl[]é 1" E‘HE‘p dJIEHAA COBO I{}’HHUCTB 3dddaHa CI[E‘,I[}’T—U nIcH Tﬂﬁ.T[HT_[ CH1 pﬂc HpE‘,I[ CIICHHWA .

2023
43



X. 2 4 R 6

I

N. 8 9 10 3

I

Hantu renepanbsHyo JUCIEPCHIO U TEHEPAILHOE CPETHEE KBAPATHIECKOE OTKJIOHEHHE.
Pemenue. Halinem reHepanbsHyO CPETHION:

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

Haitnem renepamsHyo JUCIEPCHIO:
_(2-4)°-8+(4-4)°-9+(5-4)°-10+(6-4)"-3 54

30 30
Haitnem renepansHoe CpeqHee KBaApaTHUECKOE OTKIIOHEHHE:

o, =~/D, =18 =134.

Buvlboopourou oucnepcueu D » HA3BIBACTCS CpeIHEe apu(hMETUIECKOS KBAMPATOB OTKIIO-

4.

D 1.8-

HEHUI HAOMIOJAEMBIX 3HAUEHUM MPU3HAKA BEIOOPOUYHOM COBOKYMHOCTH OT MX CPEIHErO 3HAYe-
HAA X p.
Ecnu Bce 3HaueHUd X, X5, ..., X, TIpH3HAKA BEIOOpKM 00BEMA /1 Pa3mMuHEL, TO BEI-

O0poYHAasA IuCTIEPCHs PABHA

n

D, =30 -%,) | /n

=1

Ecnu e 3HaueHusa npu3Haka xl s Xay s X ; UMEIOT COOTBETCTBEHHO JACTOTHI J”Il , ﬁ!z

s e s Ny, ipuaeM 11, + n, +...+ fl, = N, T0 B OTOM CiIy4ae BEIOOPOYHAS OUCIIEPCUS PAB-

H4

D, = Z(x;_-fﬂ)z n-
i=]

BoloopouHbiM cpedHuM K8aopamu4eckumM OMKIOHCHUEeM HA3BIBACTCA KBAAPATHBIA KO-

PEHE U3 TEHEPATBLHOW JUCIIEPCUM:
O, =+Dj.

IIpumep 2. Berbopounas COBOKYMHOCTE 3a1aHA CAEAYIONIENH TAOMUIIEN pACTIPEIETCHUA:

1 2 3 4

i

n. 20 15 10 R

[

Haittit BEIOOpOUHYIO ZUCTIEPCHIO U BEIOOPOUHOE CPEIHEE KBAAPATHUECKOE OTKIOHEHHE.
Pemenue. Haitnem BEIOOPOUHYIO CPETHIOIO:

1204+ 2-15+3-10+4-5 100

X, = o3
SRPORON FCAID 20+15+10+5 50
Ceptudpmkar: 2C0 8885 _
B:S;ZH:S?T lLle63yxosa TaTbAHa M@E ﬁg&ﬂﬁ WPC}HD ]
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C(1-2)"-204(2-2)"-15+(3-2)*-10+(4-2)*-5 50
50 50
Haitnem Be10OpOUHOE CpemHee KBAOPATHUECKOE OTKIOHEHHE:

Op :‘\/HB:\/I:L

Temeps mycte TpeOyercsa mo HaHHBEIM BEIOOPKM OLIEHUTH HEW3BECTHYH) TE€HEPAIBHYIO

1.

Dy

OUCIIEPCUIO D r BeiOopounas gucnepcus D p SBIACTCA CMEMIEHHOH OIEHKOH D r» TAK KaK
n—1
M (DB ) = . Dr‘

Ecnu ke B KaueCTBE OLIEHKH T€HEPATBbHOU TUCIEPCHH NPUHATH LUCHPABIEHHYIO OUCHep-
) |
curo§ , KOTOpas MOIy4aeTcs IMyTEM YMHOKEHUA DB Ha ApoOb f’.',/ (n— l), TO OHA Oyzaer He-

CMEMICHHOM OLIEHKOM FeHepansHON aucnepcun. [lomyuaem
k

n n Z(xf _‘EB )Eﬂi k
57 = D, = - = Y (x, —x;) ' n, /(Hl)

n—1 n—1 n

m(s*)=m[-"p,|="_mD,)="-""'p -p.
n—1 n—1 n—-1 n

HMmeercsa nBa cnmoco0a OLEHKH MapaMeTpoB: TOUEYHBIM U UHTEPBAIBHEIN. | 04E€UHBIE Me-
TOJBl YKA3BIBAIOT JIMIIbL TOUKY, OKOIO KOTOPOM HAXOOUTCA HEU3BECTHBIM OIIEHWBAEMBIN mapa-
meTp. C mOMONIEI0 MHTEPBANBHEIX CIIOCOOOB MOMKHO HAWUTH MHTEPBAI, B KOTOPOM C HEKOTOPOU
BEPOATHOCTHIO HAXOOUTCA HEU3BECTHOE 3HAUCHUE ITAPAMETPA.

Toueunou HA3BIBAETCA OIEHKA, KOTOpas ompenemsercs omHuM ducaoMm. [Ipm BeiOOpke
Manoro 00beMa ToO4eyHas OL€HKA MOMKET 3HAUUTEILHO OTIMYATHECA OT OIIEHMBAEMOTO MapaMeT-
pa, T.e. OpuBOAUTE K rpyOeiM ommOkam. [lo sToit nmpuunne npu HebonpmoM 00BeME BEIOOPKH
CJIEAYET MOIb30BATELCA HHTEPBAITBHBEIMU OIIEHKAMH.

HumepeanvHotli HA3EIBAETCA OLEHKA, KOTOPAA ONMPEASIASTCA ABYMS UM CIAMIA — KOHI[AMU
uHTepBaia. UHTepBasbHEBIEC OLIEHKH MO3BOJIAIOT YCTAHOBUTE TOUHOCTE U HANEKHOCTE OIEHOK.

[TycTte HalimeHHas mo HaHHBIM BRIOOPKH CTATUCTUUYECKAA XAaPAKTEPHCTHKA 0 CITyKUT

Tounee ompenenser napamerp &, uem mensnie O . TouHOCMb OYeHKU XAPAKTEPU3YETCS TIOJIO-
KUTEJILHEIM YUCIOM O .

OIIEHKOM HEW3BECTHOTO mapamerpa G .Fcm 0 >0 u < O ., TO OIECHKA 6 tem

OnHako HENb3sA KATETOPUUECKU YTBEPKAATh, YTO OLICHKA 0 YAOBJICTBOPAET HEPABECH-
crBy \ 0—0

KOTOPOI 3TO HEPABEHCTBO OCYIIECTBIAETCS.

< 5 . Cratucruueckue MCTOOBI ITO3BOJIAKOT JIMIIBL TOBOPHTE O BCPOATHOCTH, C

Haoesicnocmbto (0oéepumenvholl 6eposmHocmpio) ouenku 6 mo 0 mnazemaercs BEPO-

ATHOCTE )/, C KOTOPOU OCYILIECTBIIAETCA HEPABEHCTBO 0—-6 ‘ <O.t1e.
AOKYMEHT OAMNCAH P(‘ 6-0 ‘ <0 ): V.
ANEKTPOHHOW MOAMNMCHIO

Ceptudpukar:  2C0 ﬂ&ﬁ%ﬁ?ﬁﬂfﬁﬁﬁﬁ%ﬁﬂ%ﬁﬁm OJIM3KO€ K €IUHUIIE.

Bnaneneu: llleGayxoea TaTeAHa
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13 nepaBencrra

-6 ‘ < O Nerko MOHO MOTYYUTH JBOIHOE HEPABEHCTBO

0-5<0<0+5.

Torma cooTHomIEHNE NMPUHUMAET CIEXYIOIIAMN BU
P(O-56<0<0+5)=y.
OTO COOTHONIEHME O3HAYAeT CHEAVYIONIEe: BEPOATHOCTH TOTO, YTO HWHTEPBAI

(5 — 0, O + O') 3axmouaer B cebe (IIOKPHIBACT) HEM3BECTHEIH mapamerp & , pasHa ¥ .

Uurepan (6 — O, 6 + O) HasweBaeTcs 0ogepumenbHbiM UHMEPBATOM, KOTOPBII TI0-

KPEIBAET HEM3BECTHEIN mapamerp & ¢ 3a1aHHOM HANEKHOCTBIO J/ .

[lycte kommuecTBeHHBIM mnpu3Hak X TEHEPATEHOM COBOKYITHOCTH PAaCHpPEneneH
HOPMAJIBHO, IPHYEM CpenHee KBaaparnueckoe otkiaonerne O 3TOro pacmpeneneHns H3 B e CT
H 0. T'pedyerca OneHUTs, HEM3BECTHOE MATEMATHUECKOE Oxuaanue (I mo BEIOOPOUHON CpenHEH
X . [Tocrasum cBoeit 3amadeiil HANTH JOBEPHTEILHEIC HHTEPBAITEI, MTOKpPhIBArOIME mapamerp
C HAaZCKHOCTBIO )/ .

Bynem paccmarpuBarh BEIOOPOUHYIO CPETHIO X KAK CAYUAHHYIO BETHUHHY X (x

M3MEHSICTCS OT BBIOOPKH K BEIOOPKE) U BEIOOPOUYHEBIC 3HAUCHUS mpu3Haka X, X5, .., X —

KaK OTUHAKOBO PACHPEIECICHHBIE CIyYalHBIE BETUINHEI X I X 7y eee s X . (5TH 4MCIa TAKKE

M3MEHAIOTCSA OT BBIOOPKU K BBEIOOPKE). Maremarndeckoe OKHAAHME KaXKIOU W3 THUX BEIUUNH
paBHO (I u cpemHee KBamparuueckoe oTkioHeHnne — O ..

[Torygaem, uT0 mapameTpel pacupeneIeHus X CICIVIOIIHE:
M(X)=a. o(X)=oc/n.

[Torpebyem, 4TOOBI BEINTOJIHAIOCE COOTHOIIEHHUE
P(|X —al<5)=7.

rae ¥ — 3aJaHHas HaOCKHOCTE.

Henoms3ys gopmyiy ¢ 3amenoii X na X u O na o(X) = {::r/ \/ 1 , HeTpyaHO

[TOJIYYHUTE COOTHOIICHHEC

P(|X —d|<5)=20(5Vn /o) = 20(1).
roe f = 5\/;/"3_

Haiing 3 mocnegHero paBeHcraa O = IE}'/ ~/ 11 , MOKHO HAMTUCATh

P([X - d <10/\n)=20(1).

O0o3nauas 1 OOMIHOCTM BEIOOPOYHYIO CPENHIOKD BHOBB HYE€pe3 X, IOIYy4aeEM

COOTHOINIICHHUA
D(1)=y/2

P(x—tc/\n <a<x+to/\n)=y.
3&@%&HEE%%QCTMD Y MOKHO YTBEPKIATh, YTO TOBEPUTEIBHBIM HHTEPBAII

c - 2C000Q04BE9ABBRIS2205E7BA 0002 .
B:z;j:[:ff Eﬂﬁﬁﬁﬁ &Ha MEEHE%D?&?QJ /1) TIOKPHIBAET HEW3BECTHBINH mapamerp (I, mpu 5TOM
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TOYHOCTH OLIEHKW paBHA O = rf::r/ A/ 1, a aicno [ ompenensercs W3 paBeHCTBA IO TadMIE

¢pyaxuu Jlannaca.

Hpumep 3. Ciyuaiinas BenmdnHA XUMEET HOPMAIBHOE PACHPENEIEHUE C MU3BECTHEIM
CPEIHUM KBAOPATHYECKUM OTKIOHEHUEM O = 3. Haittu DOBEPUTENLHBIA MHTEPBAI I OLIEH-
KM HEU3BECTHOI0 MATEMATHUECKOro Ox)umanusa (I 1mo BEIOOpOUHOU CpemHen X ., ecmi 00BeEM

BEIOOpKH 11 = 306 1 3amana HaIEeKHOCTE OIICHKH }/ — 0,95

Pemenwne. Haiimem [. N3 coornHomenus (13.8) momyuaem (D(f)=0,475 U 10

Tabmine Qpynknuuu Jlammaca Haxooum [ = 1,96
HaiimeM TOUHOCTE OIEHKH:

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

X = 4,1 , TO TOBEPUTENBEHBIN UHTEPBAT UMEET CIEIYIONINE TOBEPUTENLHBIE TPAHUIIHL:

x—098=41-098=312;, x+0,98=4,1+0,98=35,08.

Konumponwvusie 6onpocwt u 3adanun:

Be100pouHas COBOKYNHOCTE.

BeiOopounas (pyHKIMA pactpeneneHus.

['mcrorpamma, mOMMTOH 4aCTOT.

CnocoOsI COCTABIEHUS BBIOO PKU.

BEIYHMCI€HNE TOYEUHEIX OLIEHOK MAPAMETPOB PACIIPENEICHNA.
BeI1uucieHNe NHTEPBABLHEIX OI[EHOK HApaMEeTPOB PaCIIpEeeacH .

BriGopounas cpemmss X .

o0 -~ O B b =

Bribopounas gucrepens D .

2
9. Hcnpasnennas mucnepcus S°.
3amanue 1. Bertbopka 3agana B Buae pacnpeneneHus 4acror:

Hairtu pacnpenenenme OTHOCUTENBHBIX JaCTOT.

3amanue 2. Haitn (pyHKIIMIO pacnpeneneHus no TaHHOMY PAaCIpEeneIEHUI0 BEIOOPKHU:

0

3amanue 3. ITocTpouTs MOMUTOH OTHOCHUTENBHBIX YACTOT IO JAHHOMY PACHPEIEICHUIO
BEIOOPKU:

1 |9 2

OOKYMEHT NOANMCAH
m%mﬂﬂﬁmp@ﬂmuum pacopeneneHus Mo JaHHOMY PACHPEIEICHUIO BEIOO PKU:
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3amanue 5. Haltu MeTomoM MOMEHTOB TOUEYHYIO OILIEHKY mapaMerpa p? TeOMeTpude-

CKOTO pacHpemencHus P(X = X{_) — (1 _ p)x;—ﬁ

OEHHBIX 00 MOABIECHUA COOBITUA, p - BEPOATHOCTh NOABIECHUA COOBITHA B OTHOM UCIBITAHUH.

"P,rxe X, - umcno mcmbrTanmii, mpose-

3amanue 6. HalltTu MeTomoM MOMEHTOB TOUEYHYIO OILIEHKY HmapaMerpa p? TeOMeTpude-

CKOT0 pacripeneneHus P(X — X:') — (1 — p)*"i_ﬁ'

ABUIOCH COOTBETCTBEHHO IMOCIE OBYX, UETHIPEX, MIECTH U BOCHMU UCITBITAHU.

*P,ecimus 4ETBIPEX OOBITAX COOBITHE MO-

3amanume 7. VI3 reHepansHOM COBOKYITHOCTH M3BJIEUEHA BEIOOpKA 00néMa 11 = 50 ;

0

6 |2 4
Haittn HeCMenéHHyIo OIEHKY T€HEPATBHON CPENHEN.

3amanue 8. Haiitu BEIOOPOUHYIO CPEIHIOIO MO0 JAHHOMY PACIPENEIEHUIO BEIOOPKHU:

240 | 250 | 270 | 280

3amanue 9. Hantn BEIOOpOUHYIO QUCTIEPCHIO ITO JAHHOMY PACIIPENEIECHNUIO BEIOOPKHU:

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ilpaxmuueckas paooma Ne9. Cmamucmuueckaa cunomesa. Memoowsl cmamucmude-

CKOll RPOGEPKU 2UNOM €3.

I]env: 3akpenuTs METOIBI CTATUCTHYECKOMN IPOBEPKH THITOTES.

Ocrnoevt meopuu:

[Tycte TpeOyercss ompenenurs 3aKOH PACOPEIENCHHS TEHEPATHFHOM COBOKYIHOCTHU W
Ha30BeM ero A. Ecimm 3akoH pacnpeneneHus HEM3BECTEH, HO UMEIOTCS OCHOBAHUSA MPEIOJIO-
JKUTh, 4TO OH WMEET OIPENEIECHHBIN BUJ, BBIABUTAIOT THITIOTE3Y: T€HEPAIbHASA COBOKYHHOCTH
pacnpenenena mo 3akony 4. lTakum 00pa3oM, B 5TOM THMIIOTE3€ PeUb UIET O BUIE IIPEAIIOarae-
MOTO PacCIpeneneHus.

Bo3MmoskeH ciydail, KOraa 3aKkOH paclpencieHns U3BECTEH, 4 €ro mapaMeTPhl HEM3BECT-
Hel. ECi €CTh OCHOBaHUSA MPEIMOI0KHTE, YTO HeW3BECTHEIN mapamerp () pasen ompeneneH-

HOMY 3HAYEHUIO @n, TO BBEIJABUTAIOT THUIIOTE3Y: O = @ﬂ. Taxkum o0Opazom, B 5TOU TUmoTeE3e

peds UIOET O MPEANOIAraeMON BEIUUHMHE [TapaMeTpa OAHOTO U3BECTHOTO PACHPENEIICHUA.

Cmamucmuyeckol HA3BEIBAETCS THUIIOTE3d O BUAE HEM3BECTHOTO PACIPEIEIEHNS NI TH-
moTe3a 0 mapaMeTpax M3BECTHBIX pacnpeneneHui. Hampumep, cTaTUCTUYECKUMH ABIAIOTCS TH-
MOTE3HI:

l) renepamsHas COBOKYIMHOCTE pacnpeneneHa mo 3akony [lyaccona;

2) #uCHepCHUH ABYX HOPMAIBHEIX COBOKYMHOCTEN PABHEI MEKIY COOOM.

B mepBoii rumorese caenaHo MpeANoa0KEeHNEe O BUAE HEM3BECTHOTO PACIpPEAEIEHN, BO
BTOPOU — O mapaMerpax ABYX U3BECTHEHIX PACIPENCTIECHHUH.

Hyneegou (ocrHogHol) HA3BIBAETCA BEIABUHYTAA TUITOTE3A H 0-

Konkypupyroweu (atbmepHamu6Hou) Ha3pIBAETCA TUIIOTE3A H [ » KOTOPAs MPOTHBOPEYHT

HYJIEBOM.
Hampumep, ecimu HyneBas rumore3a COCTOMT B MPEANOI0KEHUH, YTO MATEMAaTHYECKOE
OXMJIaHuE (I HOPMAJIBHOTO pacrnpenencHus paBHO 10, TO KOHKypHUpyIOmIAs THIIOTE3d MOKET

COCTOATE B mpeamnonoxenun, uro 7% 10; te. Hﬂ: a=10: Hl a #10.
[Ipocmou HA3BIBAETCA THUITOTE3a, COAEPIKANAA TOJILKO OOHO mpeamnonoxkenue. Hampumep,
rurroreza H 0 MareMaTU4eCcKOe 0XKUIAAHUE HOPMATBLHOTO PACIPENEICHUS PABHO 3 (O wusBecr-

HO) — IIpOoCTas.
CrnosxcHou HA3BIBAETCA THUIIOTE3d, KOTOPAS COCTOWUT M3 KOHEYHOTr0 MM OECKOHEUYHOTrO

qUCIIa NPOCTHIX rumore3. Hanpumep, cnoxuas runoresa H : 2 > 5 cocrour u3 6ecuncientoro
MHOECTBa IIPOCTEIX TUIIOTE3 BUAA H P A= bf , TIe bf — mo0oe gucito, bosbmee S.

BriaBuHyTAas TUIIOTE3a MOJKET OBITH MPABMJIBHOM WM HEMPABUILHON, MOSTOMY BO3HUK a-
eT HEOOXOOUMOCTE crmamucmuieckou (IMPOU3BOAUMON CTATUCTUYECKUMH METOIAMM) MPOBEPKH
3TOW TUHOTE3Bl. B UTOre CTAaTUCTHYECKOM MPOBEPKH TMIIOTE3EI MOTYT OBITEH JTOITYNIIEHEI OIHOKH.

Quiubka nepozo pooa COCTOUT B TOM, 4TO OyIET OTBEPrHYTA NMPABHUJIbHAA THIIOTE3A.

Ouiubrka 6mopozo pooa COCTOUT B TOM, UTO OyZE€T MPUHATA HENPABUIIEHAS THITOTE3A.

Jlns IpOBEPKHU HYJIEBOW TUIOTE3BI MCIOJIB3YETCS CHENUATRHO MOI00paHHas CiyJdaiiHas
BEINUMHA, TOYHOE WIM NPUOMKEHHOE PACIPENEIEHHE KOTOPOH U3BECTHO. JTA CIydalHas Be-
manHa QRPAaaaE TeRnsane3 K maseBaercs cmamucmuueckum kpumepuem (WM TIPOCTO

CepTud R CPINEVEF.9ABEBI52205E 7BAS00060000043E
sranened WP SR @RAN TPHMES tratucTrueckoro kpurepua. Ecnu mpopepsercs THUmoTe3a 0 paBeH-

CTBEC ﬂHCHEpCHﬁ II,'B}’X HUPMHJTE:HI:IK T'EHEPHJIBHL]}{ CUBDK}’H’I—IDCTE‘ITI, TO B KAUECTBC KpHTEpHH K
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OPUHUMAETCS OTHOMICHUE UCITPABICHHBIX BEIOOPOYHBIX OUCHEPCHIM:
. / 2
F=s7/55.

Habnrooaemvim 3naueruem K nabn HA3BIBACTCA 3HAYUCHHUC KPHTCPHA, BBIYMCICHHOC IT0

BeIOOpKaM. Hampumep, ecmi mo AByM BBEIOOpKAM HAWAEHBI MCHPABIECHHBIE BEIOOPOUHBIE THC-

MepCUu 5‘12 =20mu :5‘22 — 5, to maGmomaemoe 3Hauenue kpurepusa [ pasHO
Frus =St /52 =20/5=4.

[Tocne BEIOOpa OmMpeneneHHOr0 KPUTEPHUSA MHOKECTBO BCEX €r0 BO3MOKHBIX 3HAYECHUM
pa30duBaercs Ha OBA HEMEPECEKAONIMXCS MOAMHOKECTBA: OOHO W3 HUX COAEPKHUT 3HAYECHUA
KPUTEPHSA, TP KOTOPBIX HYJIEBASA TMIOTE3a OTBEPraeTCs, a Apyras — MPH KOTOPBIX OHA MPUHHU-
MAeTCHl.

Kpumuueckou obracmvro HA3EIBAETCA COBOKYIMTHOCTE 3HAUEHUN KPUTEPUS, TPHU KOTOPBIX
HYJIEBAsA TUIIOTE3a OTBEPTAECTCA.

Obnacmoero npunamus cunome3swvl (00JIACTBI0 TOIMYCTUMBIX 3HAYEHWH ) HA3BIBAETCA COBO-
KYITHOCTb 3HAYEHUH KPUTEPH A, ITPA KOTOPBIX HYJIEBAA TUIIOTE3A TPUHAMAETCA.

[Mockonsky kputepuit K — ogHOMepHas ciydaiiHas BETMUMHA, BCE €€ BO3MOKHEIE 3HA-
UEHWUS NPUHAIIIEKAT HEKOTOpOMY uHTEpBany. Ilostomy kputnueckas o0gacTte u 00nacTes npu-
HATHUS TUMOTE3B TAKKE SBIASAIOTCA MHTEPBATAMH W, CIEI0BATEIHLHO, CYMIECTBYIOT TOUKH, KOTO-
pBI€ UX PA3IEsIoT.

Kpumuueckumu moukamu (TPAHUIIAMHA ) kﬁ,p Ha3bIBAOTCA TOYKH, OTAEIAIONINE KPUTHUE-

CKy10 00macrs OT 001aCTH MPUHATHS TUITOTE3EL.
IIpagocmoporHnen HA3BIBAECTCA KPUTHYECKas O0macTe, OmpenensemMas HEPaBEHCTBOM

K > kﬂ_p, rue kﬁ_p — MTOJIOKUTEIBHOE YHCIIO.

@ Pr—— [
0 k

Kp
Puc.1.
Jlegocmoponneu HA3BIBACTCA KpUTHYECKAdA 00macTe, ompenensemas HEPABEHCTBOM

K < kﬁp, rie kﬁp — OTPHIIATEIFHOE YHUCITO.

—

® > K
Puc.2.
OonocmoponHeu HA3BIBAETCA TPABOCTOPOHHASA WM JIEBOCTOPOHHSAS KPUTHYECKAA O00-

J1dCTE.
ﬂSyCFHGpGHHEﬂ HA3BIBACTCA KPHUTHUYCCKAA DGHHCT]&:, onmpeociricMad HCPABCHCTBAMH

K < kl K> kz , TIe kz > kl . B gactHOCTH, €CITM KPUTHYECKNE TOYKH CHMMETPHUYIHEI OT-

HOCUTENBHO HYJIA, IBYCTOPOHHASA KPUTHUECKAA 00IaCcTh ONMPENEIIETCA HEPABEHCTBAMH (B Mpe-
MOMOKEHNH, uT0 K < —kxp) K < —kkp.,. K > kxp, WIH PaBHOCHUIBHBIM HEPABCHCTBOM

K|>k,,
AOKYMEHT MNOANMCAH 0
INERTPORROW MNOGNTMCBIO k
Ceptudukar: 2C0000043E9AB8B952205E7BAS00060000043E HP
Bnapeney lllebayxoea TateAHa AnekcaHopoBHa Puc.3.

Jlnsg HAXOKOEHUS KPUTUUECKONM 001acTH OOCTATOYHO HAWTH KPUTHUECKYIO TOYKY (TOY-
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ku). Jlad HAXOKOEHUA K€ TAKOM TOYKU 3aJAETCA TOCTATOYHO MAIas BEPOATHOCTE — VPOBEHb
sHauumocmu (X . 3areM KpUTHYECKas TOUKA khﬁ UIIETCA UCXO0d u3 TpeOoBaHUA, 4TOOBI HpH

YCIOBUM CIPABEIMBOCTH HYyJEBON THIIOTE3EI BEPOATHOCTH TOTO, 4r0 Kpurtepuit K mpumer
3HAUEHUA U3 KPUTHYECKON 00yacTu, OblJIa paBHA NPUHATOMY YPOBHIO 3HAYUMOCTH.

Hampumep, nis npaBoCTOPOHHEN KPUTHYECKOW 00IACTHU NOJLKHO BBITOJIHATHCS COOTHO-
ILIEHUE

P(K>k,)=a.
IJIS JIEBOCTOPOHHEN —

P(K <k,)=a.
a 111 IBYCTOPOHHEN —

P(K<k)+P(K>k,)=«.

Jls kaKooro Kpurepusa UMEKTCA COOTBETCTBYIONINE TAOMUIBI, MO KOTOPEIM U HAXOJUT-
CsA KpUTHYECKasA TOYKaA.
Ecnu pacnipenenenne Kputepus CUMMETPHUHO OTHOCHUTENBHO HYIS U UMEIOTCS OCHOBA-

HUSA BBEIOPATE CHUMMETPUYHBIE OTHOCWUTEIBHO HYJIS TOUKHU —kxp 151 kﬁ,p {kﬁp > (), o

P(K < —kxp) = P(K > kxp ). VauTEIBas 9T0 COOTHOLICHNE, U3 AJI1 ABYCTOPOHHEH KPH-
THYECKOW 00IACTH IMOTYIMM COOTHOIIEHHUE

P(K >k, )=a/2.

Mownocmbio kpumepus Ha3BIBAETCA BEPOATHOCTE MONANAHUA KPUTEPUA B KPUTHIECKYIO
00macTe mpu yCInoBUM, YTO CIIPABENIMBA KOHKYypHUpyromias rumoresa. Jlpyrumu ciroBamu, MOII-
HOCTE KPUTEPHUA €CTh BEPOATHOCTE TOT0, YTO HYJIEBASA THITOTE3a OyAET OTBEPrHYTA, €CIN BEPHA
KOHKYPUPYIONIAA THIOTE3A.

[TycTe mms mpOBEpKH rMIOTE3E MPUHAT OMPEIEICHHBIM YPOBEHb 3HAUMMOCTH, U BEIOOP-

Ka nMeeT (PUKCUpOBaHHEIN 00BeM. Ecim ﬁ — BEPOATHOCTh OMMOKU BTOPOTO POJa, T.€. COOBI-
TUS «IPUHATA HYJEBAS TUNOTE3da, MPUUEM CHPABENINBA KOHKYPUPYIOMIAL», TO MOINIHOCTE KPH-

TEpPUs PaBHA |- ﬁ :

[Tyctp MOIHOCTE ] — ﬁ BO3pacTaer; CICNOBATEIbHO, YMEHBIIAETCA BEPOATHOCTE )8

COBEPIIUTE OMMUOKY BTOpOro poaa. l'akum odpa3om, 4eM MOMIHOCTE OOJBIIE, TEM MEHBIIE BE-
POATHOCTE OIIHUOKU BTOPOTO poja.

Hrak, ecmn ypoBEHs 3HAUMMOCTH YK€ BEIOPAH, TO KPUTHIECKYIO 00IACTE CIEOYET CTPO-
WUTh TAK, 4TOOBI MONIHOCTh KPUTEPHA ObLIa MAKCUMAILHOW. JTO MO3BOJAT MUHHUMH3UPOBATEH
OmMOKyY BTOPOTO ponaa.

Jlanee nam morpedyercs pacnpenenenne Oumepa — CHenekopa.

Ecmu U u'V — nezaBucuMEIe ClyuaiiHbIE BETHIMHEL, PACOPENEICHHEIE 110 3aKOHY ¥ 2
CO CTeneHAMH CBOOOIRI kl u k >, TO BEJTMYUHA
_ U_ffkl
V/k,
UMEET PACHpEeNeneHne, KOTOPOE HA3BIBAETCAPACHPeOeleHUEM F Quuwiepa — CHedexkopa

Co CTEHEnghWﬁgﬂiﬁck.l K -
3NEKTPOHHOW MOAMNUCHIO

Ceptudumkatr: 2 EDM@M@ EEHOEEO £43d0 i SE dcC HP‘EIE CIICHHUA UMCCT BU

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

F
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0 npu x<0

f(x) =+ k=22 :
C, — npu x>0
(kg + klx)':k] ky)/2

Y

rae
k —|—k k/2 4 ka/?
I 2 k] ].f!-k2 2/ <
2
[k, /DT (k,/2)
Pacnipenenenne [ ompenenserca apyms mapamMerpaMH — UYHCIAMH CTEIEHEH CBOOOIBI

k wk,.

[Tycte renmepanenere cOBOKymHOCTH X W Y PACHPENENCHEl HOPMAIEHO, MPUYEM HX

[

C, =

aucCnepcuu u3BeCTHHI. [10 He3aBuCHMBIM BEIOOpKAM ¢ 00BeMaMH, COOTBETCTBEHHO paBHBIME [,

u N, n3BIeYeHHBIM U3 3TUX COBOKYITHOCTEM, HaWIeHBI BEIOOpOuHbIe cpenure X u Y . TpeOy-

€TCA M0 BEIOOPOYHBIM CPENHHUM HPHU 3aJaHHOM YPOBHE 3HAYUMOCTH (X HPOBEPUTH HYIEBYIO TH-
MOTE3y, COCTOANIYIO B TOM, UTO T€HEPAIBHBIE CPEIHUE (MATEMATHYECKUE OKUIAHUA) PACCMAaT-
PHUBAEMBIX COBOKYIMHOCTEN PABHEI MEK Y COOOM:

YduuTeIBasA, 4TO BEIOOPOYHBIE CPEIHUE SABIAIOTCA HECMENIEHHBIMU OLIEHKAMM T€HEpPalb-

HBIX CPEIHUX, T.€.
M(x)=M(X), M(y)=M(),
HYJIEBYIO THUITIOTE3Y MOJKHO 3aIIUCATh TAK:
H,M(x)=M(y).
B kagecTBe KpUTEPHS OPOBEPKH HYJIEBOM TMIIOTE3BI O PABEHCTBE TE€HEPATBHBIX CPEIHHNX
MPUHUMAETCA HOPMUPOBAHHAS HOPMAIBHAS CIyJailHaA BETMINHA

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

Kputnueckas 001acTs CTPOUTCSA B 3aBUCMMOCTH OT BUA KOHKYPUPYIOTIEN THIOTE3HI.

[lepBerii coygaii. HyneBas rumoresa H {}:M (X ) =M (Y ) Konkypupyromas ru-
moresa HIM(X) =M((Y).

B sTOM cnygae cTpouTCsS IBYCTOPOHHAA KpUTHUECKas 00macTe, ucxond w3 TpedoBaHus,

gT00BI BEPOATHOCTh MOMANAHMA KpuTepus Z B 3Ty 0014CTh B IMPEAMOIOKEHUN CIOPABENINBO-
CTH HYJIE€BOH TMIIOTE3HI ObLTA paBHA IPUHATOMY YPOBHIO 3HAUMMOCTH (X .

[Tockoneky pacmpenenenue / CAMMETPHYHO OTHOCHTEILHO HYJIA, TO KPUTHUECKHE
TOYKHM CHUMMETPHYHEI OTHOCHUTENEHO HYJIA, T.€. €CIM 0003HAUNUTEL 4EPE3 2., TPABYIO KpUTHHE-

CKYIO TOUKY, TO — Z Oyner 1eBOU KPUTHIECKOU TOYKOMU.

Haunbompmasa MONIHOCTE KpUTEPHUSA (BEPOATHOCTh MOIMANAHUA KPUTEPUA B KPUTHUECKYIO
00/1aCTE IPU COPABEAIMBOCTH KOHKYPHUPYIONIEH THIIOTE3bI) TOCTUTAETCA TOTAd, KOTAA BEPOAT-

OKYMEHT MOAMNNCAH . " 9l
HOCTB Hmn'gmmapwﬁ;ﬁ KaKIbIM U3 JBYX MHTEPBAIIOB KPUTHUIECKOU 00macTu paBHa O/ 4 :
CepTudpmkar: zr:::rcrmmaEaABaBaﬁzznﬁE?BFzgﬂ( 000043E
B

<-z,)=a/2, P(Z>z,)=0ca2

Bnaneneu: llleGayxoea TaTeAHa Anekcadg
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Jlns Toro, 9T00OBI HAUTH MPABYIO TPAHUILY Zyp MBYCTO POHHEH KPUTHUECKOU 00macTu, no-
CTaTOYHO HAWTHU 3HAYEHHE aprymeHTa (pynkuuu Jlanmnmaca, KOTOpOMY COOTBETCTBYET 3HAYECHHE
() YHKIIUM, PABHOE (1 — &)/2:

D(z,)=1-a)/2.
O003HaUMM 3HAUYEHUE KPUTEPH S, BEIYUCIEHHOE 0 JAHHBIM HAOTIOAEHUI, UEPE3 4 a

Eciu |/
Ecmu |/

ot "

I Z,, — HET OCHOBAHMH OTBEPrHYTH HYJIEBYIO THIIOTE3Y.

wagn| > Zyp — HYJIEBAA THIIOTE3 OTBEPracTCs.

Bropoit ciyuaii. Hynesas runoresa Hﬂ M (X) =M (Y) Koukypupyromas rumo-
Te3a HIM(X) >M(Y).

B sTOM cmydae CTpOMTCS mpPaBOCTOPOHHSAA KPUTHUECKAs 00macTh, MCXO0As U3 TpeboBa-

HUSL, 4TOOBI BEPOATHOCTE MOMANAHusA Kputepus 7, B Ty 00JIACTH B MPEATIOIOKEHUH CITPABE/I-
JTUBOCTH HYJIEBOU TMOOTE3HI ObLIA PABHA NPUHATOMY YPOBHIO 3HAUMMOCTH

P(Z>z,)=a.
Jlns Toro, 9r00OBl HAWUTHU TPAHUILY Zp OPAaBOCTOPOHHEN KPUTHUECKOW 00JIaCcTH, JOCTAa-

TOUYHO HAUTH 3HA4YeHWe aprymeHrta (yHkiuu Jlammaca, KOTOpOMy COOTBETCTBYET 3HAYEHHUE

() yHKIIUM, pABHOE (1 — 261’)/2 :
D(z,,)=1-2a)/2.

O003HaUMM 3HAYEHUE KPUTEPUA, BEIYUCIEHHOE 10 JAHHBEIM HAOMIOIEHUH, YEPE3 /Z wabn

Ecmm Zmﬁ < Z,, — HET OCHOBAHMH OTBEPTHYTH HYJIEBYIO TUIIOTE3Y.

LT

Ecmm ZH:::.{i-? > 2, — HYJEBasg THNOTE3a OTBEPraeTCs.

Konmponsnuie sonpocwt u 3adanus:

1. CratucTrueckas runoTesa.

2. MonHOCTE KpUTEpHSL.

3. Kputnueckas 001acrs.

3amanue 1. Texnuueckasa Hopma npeaycMarpuBaer B cpenneM 40 CeK. Ha BERITOIHEHUE
OMPENENECHHON TEXHOJIOTHYECKON OIEPAlMM HA KOHBEUEPE MO MPOU3BOACTBY 4acoB. Ot paboT-
HUII, padoTaromIMX HA 3TOW ONEpPAlNH, MOCTYIUIN KAaI00bl, 4TO OHU B IEHMCTBUTEIHHOCTH 3a-
TPAUMBAIOT HA ATy omeparuio 0oabiie BpeMeHu. /{711 mpoBepku TaHHOM KAmo0O0sl MPOM3BEIECHEI
XPOHOMETPUUECKHE U3MEPEHNUSA BPEMEHM BBIMTOJIHEHUS STOM TEXHOJIOTHYECKOM Oomeparuu y 36
pabOTHHUIL, 3aHATEIX HA STOU ONMEPAUUN, U MMOJIYUYEHO CPEIHEE BPEMs BEIMOIHEHUA omepaunun 42
cek. MoxHO i (mpenmosiarasd BPEMs BBIMOJIHEHUA TEXHOJIOTHYECKOU OINMEpPANN CIYUYANHOM Be-
TUYUHOH, MOTUMHAIOMIENCS HOPMAIBHOMY 3aKOHY) MO0 MUMEIMMMCI XPOHOMETPHUYECKUM OAH-

JOKYMEHT MNMOANCcAH

HBIM HA ?Eﬁ%ﬂ%‘ﬁﬁ'&ﬂfﬂﬂb@ﬁ'ﬁ 0,01 OTKIOHUTE TUIIOTE3Y O TOM, UTO CPENHEE BPEMS BEIMTOJIHEHUSA
Ceprudmkar:  2C0000043E9ABBBI52205E 7BA500060000043E

Snaneneyr o GHEPAIAT COOTREFCFEyeTr HOpMe, eclT M3BECTHO, UTO CPETHEE KBAAPATHIECKOE OTKJIOHE-

HHE TCHEPANEHOM COBOKYITHOCTH COCTABIIACT 3,5 CCK.?

NeRcTRUTENEH: C
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3amanue 2. JKOHOMHMUECKHUH aHAIN3 MPOU3BOIUTENLHOCTH TPYAA MPEANPUATHH OTPACTH
MO3BOJIIII BEIIBUHYTE TUIOTE3Y O HAJIMYUM ABYX TUMIOB MPENNPUATHA € PA3IUUHOM CpPEIHEHN
BENWUMHOM ITOKA34TENs MPOU3BOJUTEIBHOCTH Tpyaa. Beibopounoe oOcrmenoBanue 42-x mpen-
OPUATUNA TEPBON TPYIIIBL JATI0 CACAYIONIME PE3YAbTATHI: CPEOHAA MPOU3BOOUTENRHOCTE TPyAa
cocrapuna 119 nmeranen. Ilo manneiMm BEIOOpOUHOTO 00CIEmOBaHUS 35-M MPEANPUATHH BTOPOU
TPYIIIEl CPEOHAS MPOU3BOAUTENRHOCTE Tpyaa cocraBwia 107 geraneu. 'enepansHeie nucnep-
cuu u3BeCTHE: D(X) = 126,91 ; D(Y) = 136,]1. Cuuras, uro BEIOOPKYM M3BICUEHEI U3 HOPMAIEHO
pacIpeneneHHbIX TEHEPATBHBIX COBOKYIMTHOCTEN X U Y, HA ypoBHE 3HauumocTu 0,05 mpoBepsTe,
CIyJalHO M MOJIYYEHHOE pa3M4ue CPENHUX IT0KA3aTened NPOU3BOAUTEIBHOCTH TPydd B
rpynnax WM K€ UMEIOTCS ABA THUIA MPENNPUATHN C PA3TUYHON CPENHEN BEITUUMHON IMPOU3BO-
OUTENBEHOCTH TPYyIA.

[Taptusa m3oemnii mMpUHUMAETCA B TOM CIydae, €CIM BEPOATHOCTH TOTO, 4TO M3AEITHE
OKaXKEeTCS COOTBETCTBYIOIIMM CTaHIAapTry, cocraBuger He meHee 0,97. Cpenu caydailHO OTO-
Opannbix 200 m3penmii nmpoBepsAEMON IMAPTHH OKa3auoch 193 cooTBeTCTByHOMMX CTAaHIAPTY.

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

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Ilepeuensv 0CHOGHOIL U OONOJHUM ETTbHOU JIUM EPAMY PO,

Ocnoenan numepamypa:

. 1. Knoso, A. I'. Kypc nekunit mo maremaruke : yaebnoe mocoodue / A. I'. Knoso, U. A.
JlanynoBa. — Pocros-na-/lony, Taranpor : U3marensctBo HOxHOTO (hemepanbHOr0 YHUBEPCH-
tera, 2020. — 199 ¢. — ISBN 978-5-9275-3503-3. — Texkcr : anexrponnsiil // LHudporoit o0pa-
3oBarensHeId pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/107998.html

2. BeiromuukoBa, M. H0. @unancoas maremaruka : yaeonoe nocodbue / WM. HO. Brroa-
gukoBa. — Mocksa : Aii [Iu Ap Menua, 2020. — 149 c¢. — ISBN 978-5-4497-0609-6. — Texkcr
: nnektponHei // LmppoBon oOpazoarensnsni pecypc IPR SMART : [cair]. — URL:
https://www.iprbookshop.ru/96562.html

3. beipmun, A. I1. Maremaruka : mpaktukym / A. II. beipoun, A. A. Cugopenko, O. A.
CokonoBa. — Boponex : BopoHEKCKHN TOCyJapCTBEHHBIM TEXHUYECKHN yHUBepcurer, JbC
ACB, 2021. — 167 ¢. — ISBN 978-5-7731-0923-5. — Texkcr : anexrponnsi // Lupposoit 00-
pPa30BaTENbHBIN pecypc [PR SMART : | cairr|. - URL:
https://www.iprbookshop.ru/111470.html

Mononnumenvnan aumepamypa:

1. Anekcees, I'. B. Beicmaa maremaruka. Teopus u mpaktuka : yaeOHoe mocobue mis
CIIO / I'. B. Anekcees, 1. . Xonaeun. — Caparos : [IpogodOpazosanue, Au IIn Op Menua,
2019. — 236 c. — ISBN 978-5-4486-0755-4, 978-5-4488-0253-9. — Texkcr : smekTpoHHBIN //
[luppoBoir  oOpazoBarensueii  pecypc IPR SMART :  Jecanr]. —  URL:
https://www.iprbookshop.ru/81274.html

2. Maremaruka. COOpHMK 3ama4d o yrayOJIeHHOMY KypCy | yIeOHO-METOANUECKOE TTOCO-
oue / b. A. bynak, H. Jl. 3onorapéga, 1O. A. IlonoB [u gp.] ; mox pemakuuen M. B. @enorosa.
— 5-e u3a. — Mockgsa : Jlaboparopus 3nanwmii, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. —
Tekcer : snextponnsnt // Ludgposon odpazoBarensueil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/98524 .html

3. Maremaruka. COopHUK 3amad mo 0a30BOMY KypCy : yaeOHO-METOAMYECKOe mocobdue /
H. JI. 3onorapéra, FO. A. Ilonos, H. JI. Cemennsaera, M. B. ®enotos ; mox pemakuuen M. B.
denoroBa. — 2-e w3a. — Mockea : Jlaboparopus 3nmanuii, 2020. — 241 ¢. — ISBN 978-5-
00101-706-6. — Tekcr : snexkrponnsi // L{upposon odbpazoBarensusidi pecypc IPR SMART :
| caitt|. — URL: https://www.iprbookshop.ru/98527 .html

Humepuem-pecypcol

]EMQ%EMIMMU -OBbC "Ynusepcurerckas OnbamoTeka OHmanH"

Cepmudomkatr: 2C0000043ESABBBO952205E 7BAS00060000043E
Bnagensy meé,hug;&mmﬁg shop.ru/ - Dnekrponno- oubmuoreunas cucrema [PRbooks
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MUHHUCTEPCTBO HAYKH W BBICHIEI'O OBPA30BAHUA
POCCUNCKOU ®EJIEPAIIUU
denepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BATENRHOE YUPEKIECHUE
BEICHIETO 00pa3zoBaHuA
«CEBEPO-KABKA3CKUMN ®EJIEPAJIbHBIN YHUBEPCUTET»
[Iaruropckuit uHCTUTYT (prunmman) CKOY

MeToau4yecKHe YKa3aHusA
0 OPraHu3aluu U IPOBEAECHUIO CAMOCTOATEILHON PA0OTEI
mo aucuuIumHe: «Maremarukay A CTyIeHTOB
HamnpasneHusa moaroToBku 19.03.04 Texnomorusa npoayKIMA U O PraHu3arus
O0MIECTBEHHOT O TTHTAHU A
HAITPABJIEHHOCTH (IMpOo(uik)-TexHoI0rnA 1 Opranu3anus peCTOPAHHOTO JEma

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[Taruropck, 2023r.
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Conepianue

Beenenue

1 OO0mias xapakTepPUCTHKA CAMOCTOSATENBRHOM PA00TE 00YJarOMIErocsa MpHu U3yde-

HHUH OHCIHITITHHEI «Marematukay

2 [Inan-rpaduk BEIMOMTHEHNUA CAMOCTOSTEIBHON PAOOTEI
3 KOHTpOMEHBEIE TOUKH M BBl OTYETHOCTH IO HUM
4 Meroanueckue pekOMEHIAINH 10 U3YUEHUIO TEOPETUUECKOTO
mMarepuana
5 Meroanueckue ykazanusa mo MOATOTOBKE K SK3AMEHY
6 Yuebno-meronnueckoe 1 MHPOPMAIMOHHOE 00eCreueHne qUCIUIIIMHEL
IOKYMEHT MNOANVCAH

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBenenue

CamocrosarensHaa pabora — manupyemas yueOHas, yaeOHO-MCCIen0BaTENbCKAA, HAYU-
HO-UCCIIEOBATENBCKAA padoTa CTYAEHTOB, BBEINOMHAEMAs BO BHEAYOUTOPHOE (ayAMTOPHOE)
BpeM: M0 3aJAHMI0 U NP METOIMYECKOM PYKOBOICTBE MPEIOAABATENA, HO 0€3 €ro HEmocpen-
CTBEHHOTO y4JacTus (IPHU 4aCTUYHOM HENOCPENCTBEHHOM YUACTUM IPENOIABATENA, OCTABIAIO-
IIEM BEOVYIIYIO POJIE 3a padOTOU CTYOEHTOB).

CamocrosrenpHas padora CTyneHTOB B BY3e ABIACTCA BaKHBIM BHAOM YYEOHOU M
HAYYHOU NEATEIBHOCTH CTYIECHTA.

Benymaa nens opranmsanuu u ocymecrsiaenua CPC momxkna coBmamare € 1EIb0 00y-
UEeHWUS CTYAEHTA — MOATOTOBKOM OakamaBpa ¢ BeicmmM oOpazoBanuem. [Ipu oprammamum CPC
BAJKHEIM M HEOOXOIMMBIM yCIOBUEM CTAHOBATCA (DOPMUPOBAHHE YMEHUSA CAMOCTOSATEIEHON pa-
OOTEI A mpuOOpEeTeHUs 3HAHWN, HABEIKOB M BO3MOKHOCTH OpPTraHM3aliyd yueOHOU U HAYIHOU
NEATEIBHOCTH.

Llenpro camocToATENBEHON PAOOTEI CTYIEHTOB ABISAETCA OBJAJEHUE (PyHIAMEHTAILHBIMHU
3HAHUAMHA, MPO(PECCHOHATEHBEIMA YMEHUAMHI 1 HABBIKAMH OEATEILHOCTH MO MPO(PUITIO, OTBITOM
TBOPUYECKOM, UCCIENOBATENECKON AeATenpHOCTU. CamocToaTensHas padbora CTyaeHTOB CIoco0-
CTBYET Pa3BUTHIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH M OPraHW30BAHHOCTH, TBOPYECKOTO

MOAX0Ja K PEHMIEHUIO MPOo0ieM yueOHOr0 U Mpo(PeCcCHOHATTLHOTO YPOBHHA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Ob01as XapakTepHCTHKA CAMOCTOATEILHOH padoThI 00yuarmerocs nNpu H3y4eHHH

THCHHAILTHHBLI «VMaTeMaTHKa»

CamocrosarensHaa pabora - mmanupyemas ydeOHas, yueOHO-MCCIen0BaTeIbCcKas, HAYU-
HO-UCCIIEOBATENBCKA padoTa CTYAEHTOB, BBEINOIHIEMAsS BO BHEAYOUTOPHOE (ayAUTOPHOE)
BpEM IO 3a0AHMUIO0 U HPU METOAMYECKOM PYKOBOICTBE MPEMOAABATENA, HO 0O€3 €ro HEMmoCpe-
CTBEHHOT'0 y4acTus (IIPU 4aCTUYHOM HENMOCPENCTBEHHOM YYACTHHM ITPENONABATEINA, OCTABIIAIO-
HIEM BEOVYIIYIO POJIL 3 pa0OTON CTYAEHTOB).

CamocrosarenpHas padora CcryneHTOB B BY3e ABIACTCA BaKHBIM BUAOM YYEOHOU M
HAYYHOU OEATEIBHOCTH CTyAeHTa. CamocTodrensHas padoTa CTYIEHTOB UTPAET 3HAYUTENBHYIO
pOIb B PEUTHHTOBON TEXHOIOTHH 00yueHusa. B cBa3u ¢ stum, oOyuenne B BY3e Bkmouaer B ce-
Os1 IBE, MPAKTUYECKHU OJMHAKOBEIE O 00BEMY M B3aUMOBIUSHUIO JACTH — MIPOIECCA OOYUEHUS U
npouecca camooOyuenus. [Tosromy CPC nomxnua crats 2(p(PEeKTUBHON U LEIEHAIPABICHHOU pa-
00TOH CTyneHTA.

K coBpeMEHHOMY CIENMATUCTY OOMIECTBO MPENBABIAET OOCTATOTHO MIUPOKHUI MEPEUEHB
TpeboBaHUI, Cpead KOTOPHIX HEMATOBAKHOE 3HAUCHNE UMEET HATMUME YV BRIITYCKHUKOB OTMpeTe-
JIEHHBIX CITOCOOHOCTEM M YMEHMA CAMOCTOATENRHO MOOBIBATE 3HAHWA U3 PA3TUYHBIX UCTOYHH-
KOB, CUCTEMATHU3UPOBATE MTOTYICHHYIO HH(POPMALNIO, TABATE OLEHKY KOHKPETHOM (PMHAHCOBOU
cutyaru. GOPMHUPOBAHUE TAKOTO YMEHHSA HPOUCXOIMT B TEUEHHUE BCEr0 MEPHOJA OOyUEHHA
gyepe3 ydacTUE CTYOEHTOB B MPAKTUYECKUX 3aHATHAX, BHITOJIHEHUE KOHTPOIBHBIX 3aIaHUHM U TE-
CTOB, HAIMMUCAHUE KYPCOBBIX WU BHIMMYCKHBIX KBAM(PUKAMOHHBIX padoTt. Ilpm sTom camocTos-
TeIbHAaA padoTa CTYIEHTOB UTPAET PEMIAIONIYIO POJIE B XO4€ BCEro yueOHOTO mporecca.

Benymasa nens opranmsanuu u ocymecrsiaeHus CPC momkHa coBmamare ¢ LEABI 00y-
UEHWUSA CTYIEHTA — IMOATOTOBKOU CIENMANNUCTA U DakanaBpa ¢ BeICIIUM OoOpasoBanuem. [Ipu op-
ranmzanun CPC BaxHBIM 1 HEOOXOIUMBIM YCIOBHEM CTAHOBATCS (POPMHPOBAHNE YMEHUS CAMO-
CTOATENBHONU padOTEI WIS MPUOOPETEHNA 3HAHUM, HABBIKOB M BO3MOKHOCTH OPTaHU3AIMN yIe0-
HOUM U HAYYHOU AEATENHHOCTH.

@opmBl CaMOCTOATEIBPHON PadOTEI CTYAEHTOB pa3zHooOpasHel. B coorBercTtBum ¢ pado-
g€l OPOrPaMMOU AUCIUILUIUHBEL MPEAYCMOTPEHEI CACAYIONIME BHUABI CAMOCTOSATEILHON PAOOTEI
CTYIEHTA:

- CAMOCTOSTETLHOE N3YUEHUE JINTEPATYPHI;

- CAMOCTOATCIBHOC PCIIICHUE 3a1a4,

- SEREBAREYSBbenoro mpoeicra

Ceptudmkar: 2C0QDD043ESABBB952205E7TBAS00060000043E
Brnaneneu: memaﬂwﬁmm?bﬂﬂfﬂ UiyueHuna Jgumepamypsl — CaAMOCTOATCIBEHOC OBJIAJCHHC

3HAHHUAMH, OIIBEITOM HCCIICIOBATCIIE CI{Dﬁ JEATCIEHOCTH.
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3adauamu caMOCTOATEILHOTO U3YIEHUS TUTEPATYPHI ABJISAIOTCA:

. yriiyOneHne U paclMpeHne TEOPETUUECKUX 3HAHUM;

. ¢popMupOBaHUE YMEHUM WCIIOIL30BATE HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JOKYMEHTALWIO U CIENUAILHYIO JIMTEPATYPY;

. pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEN M AKTUBHOCTH CTYIEHTOB.

Llenv camocmoamenvHozo peutenus 3aday - OBIANCHNE MPO(PECCHOHATEHEIMI YMEHH A -
MU ¥ HABBIKAMM JEATEIBHOCTH MO NMpOo(umo Oyaynien AeaTeasHOCTH.

3adauamu CaMOCTOATEILHOTO PEILIEHUS 34049 SABJIAIOTCA:

. CUCTEMATH3AIMA U 3AKPEIIJICHUE MMOJYYEHHBIX TEOPETUUECKUX 3HAHUN M NPAKTH-
YECKUX YMEHUH CTYIEHTOB;

. (popMUpPOBAHHE CAMOCTOATEIHHOCTH MBIIUIEHUA, CIOCOOHOCTEN K CaMOpa3BH-
THI0, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEATN3AIINN;

. Pa3BUTHE UCCIENOBATEIECKUX YMEHHH.

Lenvro camocmoamenvHo2o 6bINOAHEHUA pACUYemHO-cpaguiecKou padpomspt 1O IAC-
IUILIAHE SABJIAETCS OBJIAAEHUE (PYHIAMEHTATLHBEIMHU 3HAHUAMHU, MPO(]ECCHOHATEHBIMUA YMEHU -
MU WU HABBIKAMH JEATEIBHOCTH IO MPO(PUIO, OMBITOM TBOPYECKOM, UCCIEIOBATENbCKOM IEs-
TEJIBHOCTH.

JadayaMu TAHHOTO BUAA CAMOCTOATEIBEHON PAOOTHI CTYIEHTA ABIIAIOTCA:

. CUCTEMATH3AIMA U 3AKPEIIJICHUE IMOJIYYEHHBIX TEOPETUUECKNX 3HAHUN M MPAKTH-
JECKUX YMEHUH CTYIEHTOB;

. YIIyOIEeHNE U PACIIMPEHNE TEOPETUIECKUX 3HAHWM;

. (popMUpOBAHME YMEHHUM HMCHOJB30BATh HOPMATHUBHYIO, NMPABOBYIO, CHPABOYHYIO
OOKYMEHTALUIO U CIENUATLHYIO JIMTEPATYPY;

. pa3BUTHE MO3HABATEIBHEIX CMIOCOOHOCTEN M AKTUBHOCTH CTYIAEHTOB: TBOPYECKOU
WHUIMATUBEI, CAMOCTOSATENBHOCTH, OTBETCTBEHHOCTH M O PraHU30BAHHOCTH,

. (POpMUPOBAHNE CAMOCTOATENFHOCTH MBINUIEHUA, CIIOCOOHOCTEN K CaMOpa3BHU-
THI0, CAMOCOBEPIICHCTBOBAHHUIO U CAMOPEAIN3aAIlNH;

. pa3BUTHE UCCIENOBATENECKUX YMEHU,

. MCITOJIb30BAHNUE MATepHana, COOPaHHOr0 M IMOJIYYEHHOTO B XOI€ CaMOCTOATENb-
HBIX 3aHATUH HA CEMUHAPAX, HA MPAKTUYECKAX U 1a00PATOPHBIX 3aHATHUAX, IPH HAITUCAHUH KYP-

COBOU pabOTHI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ILman-rpa¢guk BoINOJTHEHHA CAMOCTOATE/ILHOM padoThl

O0BEM 4acoB, B TOM UHCIIE
Konael peamm3y-
Cpencrea u KonrtakTHas
EMBIX KOMIIE- Bung nesarenpHocTH
. TEXHOJIOTHH pabora ¢
TEHI[HI, HHIH- CTyZEHTOB CPC Bcero
OIl€HKH MPENo,1aBa-
KaTropa(os)
TeJIeM
1 cemectp
CaMOCTOATEIRHOE
mydenne gureparypel | CobecemoBanme | 18,225 2,025 20,25
o Temam Nel -9
WI-lyk [TonroToBKaA K TEKIN-
U-20mk.-2 .y Cobecenosanue | 1,215 0,135 1,35
[TogroroBka k mpak- Pemennas 4.86 0.54 5.4
THYECKHM 3aHATHAM 3amadga
Hroro 3a 1 cemectp: 24,3 2,7 27
Hroro: 24,3 2,7 27
[OKYMEHT MOAMNWCAH

3NEKTPOHHOW NOANMCLIO

Ceprudomkar: 2C0000043E9ABEBOS52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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KﬂHTpﬂ.]]hthE TOYKH H BHIbI OTHE¢THOCTH 11O HUM

No Bun nesarensHOCTH CTYIEHTOB Cpokn KomigecTBo
/11 BBITTOJTHEHHS Oammon
1 cemecTp

1. [Tpaktuueckoe 3ansatue No 2 6 Hemens 25
[Tpaktuaeckoe 3anarue Ne 5 10 Henensa 15
3. [Tpaktuaeckoe 3anarue Ne 7 16 Henensa 15
Hroro 3a 1 cemecTp 55
HUtoro 55

Maxk cumManbHO BO3MOKHBI 04t 3a BECh TEKYIIAN KOHTPOIE MakCiManbHO BO3MO KHEIH

Oamni 3a BECh TEKYNIMH KOHTPOJIb YCTAHABIMBAETCA PaBHBIM 55. Tekymniee KOHTPOILHOE MEpO-

MPUATUE CIUTACTC COAHHBIM, €CJIA CTYIECHT MOIY4YWI 34 HETO HEe MeHee 60% 0T yCTaHOBJIEHHO-

ro 71 9TOT0 KOHTPOIA MAKCUMAIbLHOTO Oamia. PENTUHrOBEIN 0Oasi, BEICTABISEMBIN CTYAEHTY 34

TEKYILIEE KOHTPOJBHOE MEPOINPHUATHE, CAAHHOE CTYIEHTOM B YCTAHOBJIEHHBIE I'DA(PUKOM KOH-

TPOIBHBIX MEPOTPUATHNA CPOKH, ONIPENENACTCA CIEAYIONMM 00pa3zom:

Y pOBEHE BEITOITHEHU KOHTPOJIBEHOTO

PerrtuHroBemt 0amwt (B % 0T MaKCUMAILHOT O Oa-

3aTaHu g 74 34 KOHTPOIBHOE 3aTaHIE)
OTIMYHEIN 100
XOpOomuit 80
VY NOBIE€TBOPUTETBHBI 60
HeynoBaeTBoOpUTENBHEBIN 0

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToanueckue PEKOMEHIAIHHA 0 H3IYUYCHHI TCOPETHYECKOI'0O MaTepHaJia

CamocroarenpHas padoTa CTyneHTa HAYMHAETCA C BHUMATEIBHOIO O3HAKOMIIEHHS C CO-
nepxaHnuem yueOHoro Kypcea.

M3yuenue KamI0u TEMEI CIENYyeT HAUMHATE C BHUMATEIBEHOTO 03HAKOMIEHU ¢ HA0OpOM
BOIIPOCOB. OHM OPHUEHTHUPYIOT CTYAEHTA, MOKA3BIBAIOT, UTO OH JOJKEH 3HATH II0 JAHHOM TEME.
Bonpocel TeMBI Kak OBl HAKJIAOBIBAIOTCS HA COOTBETCTBYIONIVIO IIIABY M30paHHOTO yueOHHMKA
M yaeOHOTO0 mocodus. B urore momxHO OBITH SACHBIM, KAKHUE BOIMPOCKH TEMBI YIEOHOTO Kypca U
C KAKOU TIIyOMHOM PACKPBITEI B KOHKPETHOM Y4€OHOM MATEpHANIE, a4 KAKHME BOOOIIE OMYIICHHI.
Tpebyercs TBOpUYECKOE OTHONIEHUE M K CAMOMY COIEPKAHUIO U CIIUTLINHEI.

Bompocsl, cocTraBigronife ee coaepxanmue, 00IagaroT pa3Hoil CTENEHBI0 BAKHOCTH. ECTE
BOMIPOCEI, BEITOJHAIONINE (DYHKIWIO JIOTUUECKOW CBA3KHM COAEPKAHUA TEMBI M BCEro Kypca,
MMEIOTCS BOIPOCEL OIMMCATEIBHOTO WIA Pa3biACHUTENLHOTO XAPAKTEPaA, a4 TAKKE MCTOPHIECKOTO
KCKypca B 00JIACTh M3y4aeMOW AUCIUILIMHEL. BCe 3TH BOMPOCHEI HE COCTABIAIOT CYTH IMOHA-
THUMHOTO, KOHIIENTYAIBHOTO COJEPKAHUA TEMEI, HO HEOOXOIUMBI I HEIOCTHOTO BOCHPUATHA
M3y4aeMBIX TpoOIeMm.

M3ygaemas mucnMIuiMHA UMEET CBOM KATErOpHAILHO-TIOHATUWHEIA anmapar. Haydaxeie
MOHATUS — 3TO Ta 0a3a, Ha KOTOPOU CTPOUTCA Kaxaas Hayka. [lIondarus — y310BEIE€, OOPHEBIE
MyHKTHl KaK HAYYHOTO, TAK U y4€OHOTO MO3HAHMA, JOTUYECKNE CTYIIEHU ABMKEHUA B yuele ot
IPOCTOTO K CI0KHOMY, OT ABJIEHUS K CYITHOCTHU. be3 ACHOTO MOHMMAHUS MOHATHH yueDa KpaiHe
3aTPYAHACTCS, a COAEPKaHUE MPUOOPETEHHBIX 3HAHUH CTAHOBUTCA TYCKJIBIM, PACIUIHIBUATHIM.

CTyneHT JO0KEH HOHUMAThB, 4TO CAMOCTOATEILHOE OBJAJCHUE 3HAHUAMM SBIIACTCA
TJIABHBEIM, ONpEAEoniuM. Bricmas mkosia co3aaer 1id 3T0ro He0OXOAUMEIE YCIOBHU S, TOMOT a-
er Oyaymemy BBICOKOKBATU(HUIIMPOBAHHOMY CHEI[MATMCTY OBJIANETH TEXHOJIOTHEN CAMOCTOS-
TEJILHOTO NPOU3BOACTBA 3HAHUM.

B camocrosrensHOM padoTe CTyAEHTaM OPUXOAUTCA UCIIOJIB30BATE JTUTEPATYPY PA3INU-
HBIX BUJIOB: MEPBOUCTOUHUKH, MOHOTpa(uM, HAyIHBEIE COOPHUKH, XPECTOMATHU, YUEOHUKH,
yueOHbIe moco0us, xypHamel U ap. M3ydeHue kypca mpeamonaraet 3HaAKOMCTBO CTYAEHTOB C
OOMpmIMM 00BEMOM HAYYHOHU U YUEOHOU JTUTEPATYPEI, 4TO, B CBOIO OUEPEIb, MOPOKITAET HEOO-
XO0IUMOCTB BEIPA0OTKHN Y HUX PAlMOHAIBHO-KPUTHIECKOTO MOAX0a K N3Y4A€MBIM UCTOUHHKAM.

YT00BI HE «YTOHYTE» B OTPOMHOM 00BEME PEKOMEHIOBAHHBIX €MY I U3YIEHUA UCTO U-

HHUKOB, CTYACHT, TPCKIC BCCTO, JOJIKCH HAYIUTLCA ITPABHJIBHO UX YU TATH. HPHBHJ'[BHGE UTCHHC

Y
pEKGMEHﬁ&%%%E%ﬁl—]HKGB MPENIOJIAaraeT ClIeA0BAHNE HECKOJIBKUM HECIOKHBIM, HO BECH-
Ceptvdukar:  2C0000043E9ABBBY52205E 7BA500060000043E

Bnagen Mﬂ H@Eﬁﬁlﬂﬂ %Tgﬁqg«mna Ha
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[TpenBapurensHBIN MPOCMOTP KHUTH BKIFOYAET O3HAKOMIEHHE C TUTYJIBHBIM JHMCTOM
KHUTH, aHHOTALMEH, ITPEAUCIOBUEM, OrIaBiaeHuEeM. lIpu o3HakoMieHnHu C OIIaBI€HUEM HEOO-
XOOUMO BBIOEIWUTH Pa3Aenbl, TWIABEI, maparpagsl, OpeaCTaBIAIONIAE A1 BAC UHTEpeC, 0eTo ux
MPOCMOTPETH, HAUTH MECTA, OTHOCAMIMECA K TeMe (abd3aripl, CTpaHuIlbl, maparpadsl), U MO3HAKO-
MUTBCS C HIMHU B O0IIMX 9epTax.

Hayunsie n3ganus COMpoBOKOAIOTCA PA3IMIHBEIMHE BCIIOMOTATEIEHBIMI MATEPHATAMH —
HAYYHBIM AIIaparom, IO3TOMY BAHO 3HATH, U3 KAKUX OCHOBHEBIX JIEMEHTOB OH COCTOUT, KAaKO-
BEI €r0 (D YHKIIHH.

3HAKOMCTBO C KHUTOW JIy4II€ BCETO HAYMHATH C M3YUYEHUSA AHHOTAIIMM — KPATKOU Xa-
PAKTEPUCTUKN KHUTH, PACKPBIBAIOMIEH €€ COAEPKaHue, UIECHHYIO, TEMATUUECKYIO U KAHPOBYIO
HAIPaBJIEHHOCTh, CBEAEHNA 00 aBTOpE, HA3HAYEHHE U APYTHUE 0COOEHHOCTU. AHHOTALMSA TTOMO-
raer COCTABUTH NPEABAPUTEILHOE MHEHHUE O KHUTE.

['1y0xe mOHATE COEpKaHNE KHUTU MMO3BOJIAIOT BCTYIIUTEIBHAA CTATHA, B KOTOPOU JAET-
Csl OLIEHKA COAEPKAHUS KHWUTH, 3aTPAruBaeMoN B HEM MPOOneMaTnku, COOEP:KUTCA UH(popMarsa
0 KU3HEHHOW M TBOPUECKOM OMorpa()uu aBTOpa, BEICKA3BIBAIOTCH IMMOJIEMUYECKHE 3aMEUAHUI,
Pa3BACHAIOTCS OTAEABHBIE MOJOKEHUS KHUTH, JAIOTCI KOMMEHTapuu U T.n. BoT mouemy 3Ha-
KOMCTBO C BCTYHNUTEIHHOM CTATHEH MPEICTABIACTCA OYEHb BANKHBIM: OHO IOMOTAET CTYACHTY
COPHUEHTUPOBATLECSA B TEKCTE PadOTHI, 0OpATUTE BHUMAHWE HA €€ HAMOOJICE IIEHHBIE W BAKHEIC
pa3aesl.

Toit ke nenn comencTByeT 3HaKOMCTBO € OTJIABIEHUEM, NMPEOUCIOBUEM, MOCIECIOBUEM.
Becpma mone3HeIMHM 3JIEMEHTAMH HAYYHOTO anmnapara SABJISIOTCS CHOCKH, KOMMEHTApHUH, TalJm-
1B, TpAUKH, CIUCKU JUTEPATYpEl. OHM HE TOMBKO WLTHOCTPUPYIOT OTAEIBHEIE MOI0KEHUA
KHUTH WJIA CTAaTbH, HO M CAMH II0 Ce0€ SABIAIOTCA MOMOJIHUTEIBHBIM UCTOUHUKOM HH(OpMALIAU
IJI 9UTATEN.

Ecnm gurarens 3aMHTEpecoBaia Kakas-TO BBICKA3aHHAS ABTOPOM MEBICIb, HE HAIEAMAsA
MOAPOOHOTO OCBEMIEHWsA B JAHHOM MCTOYHHUKE, OH MOMKET OOpaTUThCSA K TEKCTY MCTOYHHKA,
YIOMHHAEMOT0 B CHOCKE, TH00 K UCTOUYHUKY, KOTOPBIM OH MOJKET HAUTH B CHUCKE JIUTEPATYPHI,
PEKOMEHIOBAHHON ABTOPOM IJIA CAMOCTOSTEIEHOTO U3YUCHUS.

CymecTByeT HECKOIBKO (POPM BEICHUA 3AITUCEN:

— 1u1aH (MPOCTOH U Pa3BEPHYTHIN) — HAMOOIee Kparkas (popmMa 3ammucH OPOYUTAHHOTO,
OPENCTABIAIONIAA COOOM IMEPEYEeHs BOMPOCOB, pACCMATPHUBAEMBIX B KHUTE UM CTAThE. PasBep-

HYTBIM TLUIAH TPEncTaBmaeT cobou Oomee moapoOHyIO 3amiCh OPOYUTAHHOTO, C OETAMM3AIEH

GTﬂem%ﬁmﬁﬁ%ﬁﬁﬁgﬂﬂﬂﬂﬂB, C BBIIMMCKOM IIMTAT, CTATUCTUYECKUX OAHHBIX U T.1. Pazsep-

Ceptudmkar: 2C0000043ESABBB952205ETBAS000Q60000043E
Bnanendd Y TBIM B Ta75: HEOMEHHMEH ITOMOIIHHK IIPH BREICTYIINICHHMH C DOKIAI0OM Hd KOHKPCTHYIO TCMY

HA CEMUHApE, KOH(EPEHIINH;
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— TE3UCHl — KPAaTKO C(OPMYIUPOBAHHBEIE MOJ0KEHUA, OCHOBHBIE MOJIOKEHUA KHUTH,
cratbu. Kak mpaBuio, TE3UCHl COCTABIAIOTCS MOCJIE NPEABAPUTEILHOTO 3HAKOMCTBA C TEKCTOM
UCTOYHUKA, IPH €r0 MOBTOPHOM mpo4TeHnr. OHM MOMOTAIOT 3alIOMHHUTE U CHCTEMATHU3UPOBATE
WH(O pMAaIHIO.

CocraBneHne KOHCIIEKTOB

bosblIy0 polE B YCBOEHHMM U MOBTOPEHUM MPOMIEHHOTO MATEpHAIA UTPAET XOPOIIHU
KOHCIEKT, COACPKaniiui OCHOBHBIEC MU IIPOUYUTAHHOTO B Y4€OHMKE U YCIABIIIAHHOTO B JEKIINH.
Koncnekt — 510, Mo CyniecTBy, HAOPOCOK, pa3BEPHYTHIN IIAH CBA3HOTO pPaccKasa Mo OCHOBHEIM
BOIIPOCAM TEMEI.

B kakol-TO Mepe KOHCHEKT PacCYUTaH (B 3aBUCUMOCTH OT MHIWBUAYAIBHBIX 0COOEHHO-
CTEH CTYAEHTA) HE TOIBKO HA MHTELIEKTYATBHYIO U SMOIIHOHATBHYIO, HO U HA 3PUTEIBHYIO Ma-
MATH, OPUIEM TEKCT KOHCHEKTA HEPEIKO ACCOIMUPYETCA eMI€ U C TEKCTOM y4EeOHHMKA WM 3amu-
cpro nekuuu. [Tosromy nerue zamomMmHaeTcs cogepKaHue KOHCIEKTOB, HAMMMCAHHBIX pa3zdopuu-
BO, C MOAYEPKMBAHNEM WJIN BEIAETICHUEM PA3PAIKON KIIOYEBBIX CIOB U (ppas.

CaMOCTOATENRPHO WU3YYEHHBIE TEMBI MPETOCTABILAIOTCS MPENOAABaTE0 B (popMe KOH-
CIEKTA, MO KOTOPOMY MPOHUCXOOUT COOEecemoBaHUE. [e€opeTHdHecKue TEeMBI Kypca (OTAEIbHBIE

BGHpCICLI), BBIHOCHMBIC Hd CAMOCTOATCIIEHOC U3YVUCHHUEC, MPCACTABJICHEI HHUKC.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MeToanyeckHe VKa3aHHi 110 NOATOTOBKE K JK3aMEHY

M3yuenne nucnumumnser «Maremaruka» 3aBepmaercs sk3amMeHom. IloaroroBka k sk3a-
MEHY CHOCOOCTBYET 3aKPEIUICHHUIO, YIIyOIeHu0 U 0000MIEHNI0 3HAHUH, ITOJYIAE€MBIX, B MPO-
necce 00y4eHms, a TAKKE NPUMEHEHHUIO UX K PENIEHUI0 MPAKTHYECKUX 3aaa4. ['0TOBACE K HK3a-
MEHY, CTYJIEHT JIMKBUAUPYET UMEIONIUECA NPOOETEl B 3HAHUAX, YIIAYOIAET, CUCTEMATH3UPYET U
YOOPAZOUNBACT CBOM 3HAHUA. Ha sk3ameHe CTyZeHT DEMOHCTPUPYET TO, 4TO OH mpuoOpen B
Iponecce 00yIeHNa N0 KOHKPETHOW YUEOHOU QUCIIUIUIHHE.

Ha koncynmpTanmm mepen 5K3aMEHOM CTYIEHTOB MO3HAKOMAT C OCHOBHEIMHM TPEOOBAHU -
MU, OTBETAT HA BOZHUKIINE Y HUX BOMPOCHL. [losTOMY mocenienne KOHCyIbTaiui 00A3aTensHO.

[Tpu moaroroBke k sK3aMeHy HEOOXOOUMO MCIIOAB30BATh KOHCHEKTHI JIEKITUH MO T CITH-
MIUHE, YUeOHUKHN U yueOHbIe mOCco0u (M3 CIMCKa OCHOBHOH M JOIOJHUTEIEHONU JTUTEPATYPHI)
VU KOHCIIEKT JIMTEPATYPEL, IPOUUTAHHOM IO YKA3aHUIO IIPENOIABATENL B TEUCHUE CEMECTPA.

Bnagane cinemyeTr mpoCMOTPETH BECh MATEPHAN IO CIABAEMOW TUCHUIUIMHE, OTMETHUTH
oA ce0sa TpyaHbIe BOMPOCH. O0M3aTensHO B HUX pazoOparecs. B 3akmouenue emie pas 1ueneco-
00pa3zHO MOBTOPUTH OCHOBHEIE MOJIO0KECHUS.

Cucremarnyeckas HOATOTOBKA K 3aHATUAM B TEUEHHE CEMECTPA MO3BOJMT HUCIIOIB30BATh

BpEeM DK3aMEHAIIMOHHON CECCUU ISl CUCTEMATU3A1UY 3HAHUU.

Bﬂﬂpﬂﬂhl K IR3AMCHY

l. Bonpocs (3anada, 3aqanue) O TPOBEPKH YPOBHS 00YIEHHOCTH:

2. Yro Takoe Marpuia U KaKOBEI ONEPALIMH HAJ MATPULIAMHU

3. JIns Kakux MaTpur] ONpeaeIeHsl Onepauu CI0KEeHN (YMHOKEHUS)?

4. OOnamaer m cnokeHue (YMHOKEHHE) MATPUIL CBOMCTBOM KOMMYTATUBHOCTH?

5. Yro Takoe obpatHaa marpuna? Jlrodas mm MaTpuiia UMEET MPOTUBOIIOIOKHYIO?

6. [Touemy HE ompenenena onepanusa QEICHUS MATPHIL !

7. Yro Takoe ompememurens marpuibpl? Kak cBsa3zaHa oOparuMOCTe MATpUIEL C €€
ompenenurenem?

8. OmImmre METOIBI OTBICKAHUS PAHTA MATPULIEL.

L

OOKY T NogrncaH
QanExTP PPITE TEOPEMY O PA3JIOKEHUH OMPEIEIUTEI ITO CTPOKE (CTOIOIY).
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: lllebayxoea TateaHa AnekcaHpoBHa

[lepeunciuTe 0CHOBHEIE CBOMCTBA OMPENEIUTENS.
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I1.  Yro rakoe apu(pmMernueckoe mpoOCTPAHCTBO BEKTOPOB U €r0 Dazuc?

12. Kak u3MEeHATCAI KOOPAWHATHI BEKTOPA MPH HEPEXOJIE OT CTaporo Oasuca K HOBO-
My

13.  Yro takoe cucrema nuHenHBIX anreOpanueckux ypasHeHud (CJIAY) u ee peme-
HHE"

14.  Uro 3HAUUT pEMIUTH CUCTEMY JIMHEUHBIX YPABHEHUN !

15.  Ckonwko pemenuiit MoxeT umers CJIAY?

16. B ugem cyre meroma I'aycca? Uto takoe snmemMeHTapHbIE MPeoOpa3oBaHUA CTPOK
MATPULIEL !

17.  JIroOble I CHCTEMBI MOKHO PEMINTE METONOM Kpamepa 1 MarpuaHBIM METOIOM?

18.  Uro Takoe MMHEHHBIA OMEPATOP U €ro MaTpuna’

19. Omiumre MEeTO OTBICKAHWA COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX 3HAYECHUU
omeparopa.

20.  Uro Takoe kBaapatnuHag (popMa U €€ KAHOHUUECKHUHN BUI!

21.  Kak cocraBngercsa MaTpuiia KBaapaTuaHo! (popmet?

22.  Yro Takoe BEKTOp, U KAKUE JTUHEUHBIE ONEPAIIUN HAI BEKTOPAMH MOMKHO ITPOU3-
BECTH!

23.  Uro takoe 0a3uc, U CKOIBKO OA3MCOB CYNMIECTBYET B MHOKECTBE BCEX BEKTOPOB
npocTpaHcTBa’

24,  CKONBKO pa3noKeHUU IO TaHHOMY 0a3uCy UMEET TaHHBIN BEKTOP?

25.  3aBucHr 1u KOOpAUHATEHL OT BEIOOpaA Oasuca?

26.  OnpenensAroTcs M KOOPIUHATEL 0 THO3HAYHO BEIOOpOM Oazuca?

27.  Uro Takoe CKarsApPHOE MPOU3BENEHUE BEKTOPOB U €r0 OCHOBHBIE CBOMCTBA?

28.  Kak onpenenurs yron mexay Bekropamu? KakoBBI yCIOBUS KOJUIMHEAPHOCTH U

OPTOTOHAIEHOCTH BEKTOPOB?

%@%ﬁ%ﬁ%mﬂpnqecme 1 MEXAHWUYECKOE NPUIIOKEHUS BEKTOPHOTO ITPOU3BENE-
Ceprudukar:  2C0000043E9ABBBI52205E 7BA500060000043E

Bnanen J_II;HH MMTEH Ha AnekcaHapoBHa
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30. KakoBO reoMeTpH4eCcKO€ MPUI0KEHHE CMEMIAHHOTO MTPOU3BENEHUS BEKTOPOB?

31. UYemy paBHO CMEMAHHOE NPOU3BENECHUE TPEX KOMILIAHAPHBIX BEKTOPOB?

32.  JTro0as m1 mpsamas MOKeT OBIThH 3a/1aHA TMHEHHEIM YPABHEHUEM !

33.  JTrwo0oe m1 TUHEHHOE YPABHEHUE OOPEIEIISIET MPIMYIO ?

34.  Omumwmre BCE BUALI YPABHEHWM MNPSAMON M MOACHUTE, KAKOB T€OMETPUYECKUI

CMBICI KOA()(PUIIMEHTOB B 3TUX YPABHEHUAX !
35.  Kak HauTH paccToaHUE OT TOYKH OO0 MPSAMOM Ha IUTOCKOCTH?

36. Kak onpenemnTs B3aMMHOE PACIIOIOKEHUE NPAMBIX HA MJIOCKOCTH: NAPAIIEIBHEL,

MEPIEHANKYIAPHEL Win nepecekarTcs’? W ecim nepecekaroTces, KaKk HAUTH YIOJI MEXKIY IPAMBIL-

MU’
37.  Jlrobasg m1 mmoCKOCTh MOKET OBITEH 3a1aHA JIMHEWHBIM YPABHEHUEM U HA000pOT?
38.  KakoB reomerpuyecknil CMBICT KOA(P(PUIMEHTOB B OOMIEM YPABHEHWHU IMJIOCKO-
cTu?
39.  Kak noayuyuTs YPaBHEHUE IJIOCKOCTH, MPOXOANIEH UepPe3 TPHU TOUKU?
40.  KakoB KAHOHWYECKUH BUJ YPABHEHUN JJUIAIICA, TUIIEPOOIIBI, mapaboasl U KAKOB

reOMETPUYIECKUN CMBICI KOA(PPUIINEHTOB STUX YPABHEHU U]

41.  CKOnbKO OCEH CUMMETPHUM UMEET 3ununc (runepOoia, mapadona)?

42.  CKOnbKO BEPMMH UMEET 3uturc (runepdoina, mapadona)?

43.  Kak onpenenurs SKCHEHTPUCHTET, TUPEKTPUCH U (POKYCHI Arunca (rurnepoomns:)?
44, Yro Takoe MWIMHAPUYECKUE IMOBEPXHOCTH M KAaKWe OBIBAIOT BHUIBI IMJINHIPOB

BTOPOTO MOpsaKa?

45.  UYro Takoe mMOBEPXHOCTH BpanieHusA! fBAAIOTCA M IMOBEPXHOCTSAMHM BPANICHUS

SUTMOTUYECKUN WX TUIepOomdeckuii napadbomona’?

46.  Jlaure onpenenenue GpyHkimu. UTo Ha3epBaercs, 00JACTBEI0 ONMpEneIeHusa (PyHK-

1’

47.HDHMWEHGEHHE cnocoOrl 3ananusa (pyukuu? [Ipuseaure npumepsr.
ANEKTPOHHOW MOAMNMCHIO
Ceprudwikar: zr:cggmamﬂ 52205E 7BA500060000043E

oBa TaTk Rﬁ%ﬂp J'EHKHHH

Bnaneneu: e
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49.  Kakasa pyHkuua HaszeBaercsa cinoxuoun? Ilpusenure mpumMeper.

50.  Yro Takoe wucmoBas mocaenoBarensHOCTE? ChopMynupyiTe OnpeneneHue orpa-

HUYEHHOU CBEPXY ITOCIEIOBATEARHOCTH (OrPAHMYEHHOU CHU3Y, OTPAHUYCHHOU).

51. Cdopmymipyure onpeaeneHnue npeaeia 9ucaoBOU MO CAEI0BATEIEHOCTH.

52. Yro Takoe cxomAm@aaca YucaoBas NoCIea0BATENLHOCTE (pacxoaamiaiacsa)? OCHOB-

HO€ CBOHCTBO CXOOANIMXCA MOCIEeT0BATEILHOCTEH.

53. Kakasa mociaenoBareIbHOCTE Ha3spIiBaeTca OeckoHeuHo Mainon? CeA3p OECKOHEUHO

MAaJIOH IMOCIEI0BATEIRHOCTH CO CXOIAMNIEH MOCAET0BATEIHbHOCTHIO.

54.  Kak cBA3a"bl mOoHATHUA Tpenena (yHKIUHU C MOHATUAMHM €€ HNPEIENOB CIOpaBad U
ciesa?

55. CdopmymipylTe OCHOBHEBEIE TEOPEMEL O TIpeAenax (PyHKIIUN.

56.  Cdopmymipyire onpeneneHue I SKBUBAJIEHTHBIX OECKOHEUHO MAIBIX (0ECKO-

HEYHO MAJBIX 0THOTO HOPAIKA MAIOCTH ).

57.  IlpuBemure psan SKBUBATEHTHOCTH OECKOHEUHO MABIX (DYHKIMH.

58.  CopmymipyiTe OnpeneieHue HENPEPEIBHOCTH (PYHKIIMA B TOYKE M HA MHOKE-
CTBE.

59.  Kakue TOUKH Ha3BIBAIOTCA TOUKAMH Pa3peIBa (PyHKIHN?

60. CdopmymipyiTe OCHOBHEBIE TEOPEMBI IJIS1 HEMPEPHIBHEIX HA OTPE3KE (DYHKIMH.

61. Uro Takoe mpousBomHas (yHkuuu? KakoB reoOMETpUUECKMM M MEXAHWUYECKUM

CMBICIT IPOU3BOTHOM ?
62.  Uro Takoe mpasas (;1€Bas) Mpou3BOIHAA?

63. JSIBaserca mu CymIeCTBOBAHUE MPOM3BOAHOM HEOOXOIMMBIM yCaoBueM aude-

penuupyemMoctu QyHkinn? JlocTaToOuHBIM yCIO0BUEM?

64. Chopmymipyure HEOOXOOMMOE U OOCTATOYHOE yciaoBue au(pepeHnupyemMoCcTr
() yHKIIUH.
65.  SlBmsercsa nm HENPEpPRIBHOCTE (PYHKIMN HEOOXOOUMEIM yCI0BHEM e€ mu(pepeH-

AOKYMEHT MOAMMCAH
HUPyeMCTERTPILE O APOTHENN yCIOBUEM
Ceprudmkar: ~2C0000043E9ABBBI52205E 7BA500060000043E

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

66. B mo0oit 1 Touke HenpeprIiBHAA (PYHKIINA UMEET KACATENBHYIO !
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67. Moxer M1 (PyHKIIMA UMETh KACATEIBHYIO B JAHHOM TOUKE, HO OBITH B HEH HE-
nuppepeHpyemMon?

68.  Cdopmympyire TeopeMsl 0 guddepeHuMpyeMOCTH CI0KHOU U 00paTHOU (PyHK-
A,

69.  UYro takoe morapupmMuueckas mpou3BoaHAN!

70.  Kaxou reomerpruuecknit cMmeica quppepenumana QyHkumnm?

T1. Kakou MexaHM4eCKu CMBIC]I MPOU3BOIHOM 2-r0 mopsaaka?

72.  Kaxue BUIBI HEONPEAEIEHHOCTEN PACKPEIBAIOTCS MO npaswry Jlonuramnsa?

73.  Oysxkuua puddepeHupyeMa Ha TPOMEKYTKE 1 MOHOTOHHA. UTO MOKHO CKa3aTh

0 €€ MPOU3BOAHOMN?

74.

OyHKIAA HA OTPE3KE UMEET MOJIOKUTEIBHYIO MPOU3BOIHYIO. YTO MOKHO CKa3aTh

0 ee MOHOTOHHOCTH?

73.

Oyukiusa MOHOTOHHA HA OoTpe3ke. Moxker nu ee mpon3BOaHAA HA 3TOM OTPE3KE

oOpamaTreCsa B HyIb?

76.

77.

78.

79.

80.

81.

82.

83.

84.

83.

86.

JOKYMEHT MNMOANCcAH

Chopmymupyire HEOOXOIUMOE U TOCTATOYHOE YCIOBHUE TOUEK YKCTPEMYMA.
ABngerca m mr00as TOYKA SKCTPEMyMa CTAIMOHAPHON TOUYKOM?

Moxer 1 (pyHKIIMA B TOYKE SKCTpeMyMa OBITh HEIU(P(pepeHIIupyEMOI?
Moxer i (PyHKIIMA B TOYKE SKCTPEMYMA OBITH PA3PBIBHOU?

Kakas kpuBas HA3BIBAETCS BBIITYKIOH BBEPX (BHU3)?

ChopmymupyiTe yCIOBUE BEIMYKIOCTH KPUBOU BBEPX (BHU3).
Chopmympyite HEOOXOOUMOE U TOCTATOYHOE YCIOBUE TOYEK IMEpPEruoa.
Moxer i (pyHk1MA B TOUKe nepernda ObiTh HEgU(] pepeHumpyemonn?
Moxer 1 (pyHKIMA B TOUKE mepernda ObITh pa3peIBHOM

Kakumu ObiBaroT acummroter? Kak nx manru?

JIro 001 11 Tpauk UMEET ACUMITTOTHI?

ANEKTPOHHOW MOAMNMCHIO
Cepruchukar:  2COQMO4SEIANRYFREPEHIPOPPRIIIRE METE HECKOIBKO acumnToT? beCckoHeuHOe MHOKECTBO
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88.  UYro0 Takoe KOMIIEKCHOE YUCI0 M KAKOBEI (JOPMBI 3aMMCH 3TOTO Yucna?

89.  Kak moCTtaBUTE B COOTBETCTBUE KOMIUIEKCHOMY YHUCIY TOUKY KOMIUIEKCHOM ILJIO C-

KOCTH?

90.  Omummre anropuT™m nepexona ot anreOpandeckon (POPMBI KOMIUIEKCHOTO 4UCHA

K TPUTOHOMETPUYECKOH U IMOKA3ATEIBHOU (popmam.

91. Kak CiI0KHUTE W BEIUECTH KOMIUIEKCHEIE YHMCJIA U KAKOB FEDME‘TPHLIECKHﬁ CMBICJI

TUX Omeparuin’

92.  Kak yMHOKWTE U Pa3Ie€JIUTh KOMIUIEKCHBIE YMCIA B PA3MMUHEIX (DOpMax 3ammucu’
93.  Kak BO3BECTH KOMILIEKCHOE UMCIIO B CTEMEHB !
94.  CKONBKO pa3IMYHBIX KOPHEHU N-U CTEMEHU M3 KOMIUIEKCHOTO YMCJIA U KAKOB Xa-

paKTEP UX PACIIOJIOKEHHUSI HA KOMIIJIEK CHOU TUIOCKOCTH !
95.  Yro0 Takoe KOpPEHb MHOTOYJIEHA U €T0 KPAaTHOCTH ?
96.  CdopmympylTe OCHOBHYIO TEOPEMY anreOpEl.
97.  CKOnBKO KOPHEW y MHOTOUWJIEHA N-U CTeneHu 0e3 yuera KpaTHOCTH?

08. Yro Takoe mEUCTBUTENBRHBIM MHOTOUIEH U KAK PA3JIOKUTh €r0 HA JIMHEUHBIE U

KBAJIPATHBIE MHOKUTEIN !
99.  Yro Takoe nepBooOpazHan?
100. Moxer 1 (pyHKIIMA UMETH Pa3IMIHBIE TEPBOOOpa3HBIE?
101. Moryr 11 pazmunsie (PYHKIIMM UMETE OJTHY U TY K€ EPBO0OpazHyro?

102. Uro takoe HeompeneneHHsld uHTerpan’ B gwem oTmiune mepBooOpa3HON OT He-

OMPENENEHHOT0 UHTEerpaia?

103. B kakom cMeICIE Omepanuy HAXO0KIECHUS MPOU3BOTHON M MEPBOOOPA3HOU SABIA-

FOTCS B3AMMHO OOpaTHBIMHA
104. Ilepeuncnure CBOMCTBA HEOMPENEIEHHOTO UHTETPATA.

105. KakoBBEI OCHOBHBIE METOIBI MHTETPUPOBAHUA

]Qﬂ%ﬁ;ﬁﬁ@&%ﬁﬁé@nﬂHaﬂhHaﬂ () YHKLIM ST ¥ KAKOBBEI METOBI €€ UHTET PUPOBAHUA !

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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107. Kakue (pyHKUIMU UHTETPUPYIOTCA ¢ NOMONIBI0 YHHUBEPCATEHOU TPUTOHOMETPHUYE-

CKOH IMOOCTAHOBKH

108. Kakne BUABI MPPALMOHANBHBEIX (PYHKIWMNA MOJKHO ITPOUHTETPUPOBATE, MPUMEHUB
TPUTOHOMETPUIECKUE 3AMEHBI TTEPEMEHHBIX ?

109. W3 kakoit popmynsl guddepennpoanms cienyer (popmyna UHTETPUPOBAHUS 10
qacTaMm?

110. Uro Takoe unTerpansHas cymma? KakoB ee TeOMETPUUECKUNA CMEICT?

I11. UYro Takoe ompeneneHHbId MHTETPAT U KAKOB €T0 TEOMETPUUECKUHN CMBICH !
112.  Jlrobaa mu HenpepelBHAA (PYHKIIUA UHTErpUpyema’?

113. JIwobas mu uaterpupyemMas (yHKIua HETpepeIBHA?

114. KakoBo nocTaTo4HOE YCIOBUE UHTErPUPYEMOCTH () YHKIIMH HA OTPE3KE?
115. Cdopmympyure Teopemy 0 cpeagueM. KakoB e€ reOMETPUIECKUNA CMEICT?
116. BrBegure popmyny Herorona-Jlenbuuna.

117. Uro takoe HecoOCTBEHHBIM MHTErpaa’ KakoBel nBa BUAA HECOOCTBEHHBIX MHTE-
rpaioB?

118. KakoBBI reOMETPHYECKHE U MEXAHWYECKUE ITPUIIOKEHUA OIPENEICHHOI0 HHTE-
rpama?

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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PexoMmeH/yeMasi IuTepaTypa U HHTepHeET - pecypcehI:

OcHoBHad iUTepaTypAa:

. Knoso, A. I'. Kypc neknuit mo maremaruke : yueOnoe mocobue / A. I'. Kimoso, U. A.
JlanynoBa. — Pocros-na-/lony, Taranpor : U3marensctBo HOxHOTO (hemepanbHOr0 YHUBEPCH-
tera, 2020. — 199 ¢. — ISBN 978-5-9275-3503-3. — Texkcr : anexrponnsiil // LHudporoit o0pa-
3oBarensHeId pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/107998.html

2. BeiromuukoBa, WM. H0. @unancoBas maremaruka : yaeonoe nocodbue / WM. HO. Brroa-
gukoBa. — Mocksa : Aii [Iu Ap Menua, 2020. — 149 c¢. — ISBN 978-5-4497-0609-6. — Texkcr
: nnektponHei // LmppoBon oOpazoarensnsni pecypc IPR SMART : [cair]. — URL:
https://www.iprbookshop.ru/96562.html

3. beipmun, A. I1. Maremaruka : mpaktukym / A. II. beipoun, A. A. Cugopenko, O. A.
CokonoBa. — Boponex : BopoHEKCKHN TOCyJapCTBEHHBIM TEXHUYECKHN yHUBepcurer, JbC
ACB, 2021. — 167 ¢. — ISBN 978-5-7731-0923-5. — Texkcr : anexrponnsi // Lupposoit 00-
pPa30BaTENbHBIN pecypc [PR SMART : | cairr|. - URL:
https://www.iprbookshop.ru/111470.html

JlonmoTHUTE/ILHASL JIMTepaTypa:

1. Anekcees, I'. B. Beicmaa maremaruka. Teopus u mpaktuka : yaeOHoe mocobue mis
CIIO / I'. B. Anekcees, 1. . Xonasun. — Caparos : [IpogodOpazosanue, Au IIu Op Menua,
2019. — 236 c. — ISBN 978-5-4486-0755-4, 978-5-4488-0253-9. — Texkcr : smekTpoHHBIN //
[luppoBoir  oOpazoBarensueii  pecypc IPR SMART :  Jecanr]. —  URL:
https://www.iprbookshop.ru/81274.html

2. Maremaruka. COOpHMK 3ama4d o yrayOJIeHHOMY KypCy | yIeOHO-METOANUECKOE TTOCO-
oue / b. A. bynak, H. /1. 3onorapéra, IO. A. IlonoB [u gp.] ; mox pemakuuen M. B. @enorora.
— 5-e u3a. — Mockgsa : Jlaboparopus 3nanwmii, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. —
Tekcer : snextponnsnt // Ludgposon odpazoBarensueil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/98524 .html

3. Maremaruka. COopHUK 3a1ad mo 0a30BOMY KypCy : yI4€OHO-METOAMYECKOE mocodue /
H. JI. 3onorapéra, FO. A. Ilonos, H. JI. Cemennsaera, M. B. ®enotos ; mox pemakuuen M. B.
®denoroBa. — 2-e w3a. — Mockea : Jlaboparopus 3nmanuii, 2020. — 241 ¢. — ISBN 978-5-
00101-706-6. — Tekcr : snexkrponns // L{upposon odbpazoBarensueiil pecypc IPR SMART :
[caitt]. — URL: https://www.iprbookshop.ru/98527.html
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