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BBEJEHUE

Meronudeckre peKOMEHIALMU 110 OPTraHU3alKK CAMOCTOSTENBHON paboThl
CTyHeHTOB 10 y4eOHoM mucuumumae EH.01 MaremaTuka mis crenuaibHOCTH
10.02.05 O6ecnevyenne UHGOPMALMOHHON OE30IACHOCTH aBTOMATH3MPOBAHHBIX
CHCTEM OIIPEACINISIOT COAEPKAHUE CaMOCTOSITENBHON paboThl OOYYarOIIMUXCS, ee
HazHa4YeHue, HOPMbI OPraHU3aLUK U BUAbI KOHTPOJIS.

KonTposnupyemas camocrosTensHas paboTa HalpasieHa Ha YrayOlIeHHe H
3aKpeIUIeHHWEe 3HaHWK CTYNEHTa, pPa3BUTHE AHATUTUYECKHUX HABBIKOB 110
npoOeMaTUKe yUeOHOW AUCHUIUIUHEL.

CamocrosTensHas paboTa 00y4arOlMXCs, paccMaTpUBacTcss B Kak
ynpaeingemas —IpenofaBaresisiMu  (0€3 HMX IIpSAMOro  y4yacTus) —cucTeMa
OPraHU3allMOHHO-NICJArOTHYECKUX  YCIOBUH, HaIlpaBlIeHHas Ha  OCBOEHHE
NPaKTUYECKOro OIbITAa, YMEHUA WM 3HAHWKM B paMKaX IMPEIMETOB, AMCIMILIMH,
MEXKAUCUMIUIMHAPHBIX ~ KYPCOB M0  CHEUMAIBHOCTAM U NHpodeccusiM B
cootsercTBUM ¢ PI"OC CIIO.

M obydaromerocs camocTosiTenbHas paboTa - COcob  aKTWBHOTO,
LIe/ICHANPaBIIEHHOT0 OCBOCHHS, 0€3 HEMOCPEACTBEHHOIO YYacTHs MPENofaBaTes,
HOBBIX 3HaHWH, YMEHUH M ONBITA, JTUYHOCTHBIX DPE3yJIbTATOB, 3aKJIANBIBAIOLIUX
OCHOBaHMA B CTAaHOBJICHHH MpPO(MECCHOHANBHBIX M OOMUX KOMIIETEHIIHIA,
Tpedyempix GI'OC CIIO no cnenuanbHOCTH.

B pamkax BbIIOJHEHHS CaMOCTOSTENbHOM pabOThl 00YYAOIMNAC JOIKEH
BJIaJIETh CII0OCOOAMU [PEAMETHOH NEATEIbHOCTH: YMETh [IOHUMATh [IPEUIOKEHHBIE
NPENoaBaTeIeM LeH, pOPMYINPOBATh UX CAMOMY; MOJEIMPOBATh COBCTBEHHYIO
NEATENIbHOCTE M NPOTPaMMUpPOBAaTh €€; YMETh OLEHUBATh KOHEUYHbIE U
IPOMEXYTOUHBIE PE3YNbTaThl CBOMX JEHCTBUM; KOPPEKTUPOBAThH AEATEIbHOCTS,
UMETh JIMYHOCTHYIO FOTOBHOCTE (BBICOKUH YPOBEHB CAMOCO3HAHUS, aIeKBATHOCTD
CaMOOIICHKH, pedIIeKCUBHOCTE MBIILICHHS, CaMOCTOSITETBHOCTE,
OPraHW30BAHHOCTB,  L@JICHANPABICHHOCTh  JIMYHOCTH,  COPMUPOBAHHOCTE
BOJIEBBIX KA4ECTB) CAMOPErYJISLUH.

Llenbro caMoCTOSTEIBHOM paBOTEI 00YYAIOIIUXCS SIBIISETCSL:

1) dopmupoBaHe THYHOCTHBIX PE3YNbTATOB, OOIINX U PO EeCCHOHANBHBIX
KOMIIETEHIINH;

2) GopMupOBaHWE YMEHMH MCIOJIb30BAThH HOPMaTUBHYIO, IPaBORBYIO,
CIIPaBOYHYIO JOKYMEHTALMIO U CHIELHAJIBHYIO JIHTEPATYPY;

3)GOpMHUPOBaHHE  CAMOCTOSTENILHOCTH  MBIIUIEHHS, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, COBEPLIEHCTBOBAHUIO U CAMOOPTaHU3ALUH;

4) yriyGieHue U pacliupeHne TEOPETHYECKUX 3HAHMUIA;

S)CUCTeMaTH3alKsA U 3aKPEIICHHUE MOMy4eHHBIX TEOPETUYECKUX 3HAHUH 1
NPaKTUIECKUX YMEHUH 00yYaromuxcs;

6) pa3sBUTHE O3HABATENBHBIX CIIOCOGHOCTEN M AKTHBHOCTH 06YYAIOIIHXCS:
TBOPUYECKOH MHUIMATHBBI, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH,
OplaHU30BAHHOCTH.

OcHOBHBIMU (hPOPMaMM CaAMOCTOSITENLHON PaBGOTHl 06YUAIOIMXCS ABJISIOTCS
MIOATOTOBKA COOOLIEHUH U OMOPHBIX KOHCIIEKTOB.



B coorsercTBuM ¢ pabouell mporpaMMoil Ha CaMOCTOSATENbHYIO y4eOHYIO
paboTy oOyuaromerocst OTBOAMTCS 2 4acoB.
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METOIMYECKHUE YKA3ZAHUSA K BbIHOJ}HEHI/I}O 3AJIAHUH JULS
CAMOCTOSTEJIBHOW PABOThI
Meroanveckne peKOMEHIAMH [0 PEMIEHAI0 IPHMEPOB MATEMATHYECKOH CTATHCTHKH
Teopernuecknii MmaTepnan u MeToaMYecKHEe YKAZAHHS
1. I'pairdeckoe nmpeacTaBneHne CTaATUCTHYECKOH COBOKYITHOCTH.
2. Tlonurown
3. T'ucrorpamma yacror
4. l'mcTorpamMMa OTHOCHUTEJBHBIX YaCTOT
5. DOmnupuueckas GYHKUMS pacrpeaeeH s
Cmamucmuueckum pacnpedenenuem 6b160pKU WU CIAMUCIMUYECKUM PAOOM Ha3BIBAIOT
[IepCYCHb BADUAHT U COOTBETCTBYIOILUX UM YACTOT MJIM OTHOCHTEJbHBIX YACTOT.
Ipumep 1. [Tocyie rpyNIHPOBKY IAHHBIX B BEIGOPKE CTATHCTHYECKH psAn 3anad Tabnunei 1
(rae 06béM BeIGOPKH n = 15).
Tabmuua 1

X 2 3 4 6
n; 1 4 2 3

B tabnuue 1 3nayenus x; HaspBaloT BapuanTamu. [10Ce10BATEIbHOCTS BapHaHT, 3aMUCAHHbLIX B
BO3pACTAIOIIEM OPS/IKE (BCS CTPOKA X;) HA3BIBACTCS BAPHAUMOHHBIM psiiom. Yuciio
HAOJTIOICHUH N HA3BIBAIOT YACTOTAMH, | — HOMEp BapHaHTEHI.

Y4YUTBIBAL. 4TO i, n =n

N= 9T0 00HEM BLIOOPKH. MOKHO HANTH OMIOCUMENbIYIO Yacmomy W; = n;i/n, HabJIIOIAEMOTO
3HAYCHUS X, — BaDUAHTBI, kK — KOJIMYECTBO BApHaHT.

Torna Tabnuna 6yner umets BUA:
Tabnuna 2

X; 2 3 4 6
w; = ny/n 0,1 0,3 0,4 0,6
Tabnnunble naHHbIE MOTYT GBITH NPEACTABICHDI rpaMuECcKy B BUIE NOAUSOHA WA
cucmozpammet. L:ciin BLIOOPKA 3a/1aHa B BUJIE OT/ICIbHBIX TOYEK. A HE VHTEPBAJIOB, TOIa CTPOST
110JIMI'OH 4acTOT. [10AUu20HOM OTHOCHTEILHBIX YACTOT HA3bIBACTCS JIOMaHHasi, OTPE3KU KOTOPO#
COCAMHAIOT TOUKH (x; w;). Ha puc. 1 u300paxen moauros yacror, MpUBENEHHBIX B TabuLe 1.

MomvroH YacToT

2 3 4 51

Puc. 1. [Tonuron

IIpumep 2. B 5ToM npumepe Habmr01aeMble 3HAYCHHS CIly4alHOHM BEJIMYHUHEI I10CTIE
IPYNIUPOBKH JAHHBIX B BEIOOPKE pa3OUTHI HA [1OCIIEI0BATENbHbIE HETEPECEeKalOIINECS
HaCTHYHBIC MHTEPBaJIbL. B pesynbTate mony4aercs craTHCTHUECKHUIA PSAN, KOTOPBIH 3a1aH
Tabuiei 3.
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[4.,0)
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Tabnuua 3

n; 5

Hlanmyro TabuIy MOXHO IIPEACTABUTE yepes OTHOCHUTEJIBHYIO YacTOTy W; =n/n (rae o0bém

BIOOpKHU 1 = 30)) B TabnuIe 4. Tabnuna 4
h=xi-Xi.s [0.2) [2.4) [4.6) [6.8]
Wi = ni/n 0.17 0.33 0.4 0.1
Ipu 5TOM vacTotsl w; ynosneropsior YCJIOBHIO
S5 wsl,

Ecnu Be6opka 3anana B Buje MHTEPBAJIOB, TOI/Ia CTPOAT FHCTOrPaMMY.

T'ucmozpamma wacmom

['merorpammoii wacror naspipaeres CTynenyaras Qgurypa. cocrtosmas us MPSMOYTOJILHUKOB,
OCHOBAHHAMM KOTOPBIX CJIyXKaT YaCTHYHbIC MHTEPBAIIbI JUIMHOMN /4 Xi=Xj.;, @ UX BBICOTHI paBHBI
n/h (U1 OTHOCUTE IBHBIX YaCTOT - w; /h).

Ecin oObem BIGOpKM U3 reHepanbHO COBOKYITHOCTH CIYyYalHOH HENpPEpLIBHOH BeIHYUHBI
BEJIMK, TO NPHOEraloT K NpeaBapuTebHOM TPYIIIMPOBKE NAHHBIX: pa3Max BBIOOPKH pa3GHBAOT
Ha k YaCTUYHBIX UHTEPBANOB J; KommuecTro HHTCPBAJIOB MOACYUTHIBAETCA IO HopMyJIe:

Kk =1+[leg-n] umu k=1+ [3.3221lg n), [x] - yenas wacmo yucia x.

lloacumnrbiBaeres, CKONBKO 3HAYEHUH U3 Ny N3,....Np IONATIO B KAXKIBIH U3 K HHTEPBAJIOB.
Bapuanramu juist BLI6opku cyutaor CEPE/IMHBI ITUX HHTEPBAJIOR.

Ilpumep 3. Usmepenus HANPSDKEHUA  SIICKTPOCETH (B BOJMBTAX) JNalM  CIIEAYIOLIHE
pesyibratel: 210, 198, 215, 212 194 213 199 191, 205. 211. 189. 206. 204, 205, 201. 194. 190,
200, 202, 196, 200, 216, 214, 200, 196, 210, 206, 200, 215, 204.

ITocTpouTh rHCTOrpaMMy OTHOCHTENTBHEIX 9aCTOT BBIOOPKH U THCTOIPaMMYy YacTOT BEIOOPKH.

Pemenne.

Obnem  BbIGopku n=30. CocTapum BapUAllMOHHBIH pANl, PACMOIOXKHUR JIaHHbIE BEIOOpDKH B
Bospacraiomem nopsiiake: 189 190 191 194, 194, 196, 196. 198. 199. 200. 200, 200, 200, 201,
202, 204 204 105, 205, 206, 206, 210, 210, 21 1,212,213,214, 215, 215, 216.

Pasmax BeiGopku paBen 216-189=27.
T'ucmozpamma omuocumensusix wacmom

Orpenennm Kon4ecTBo HHTEPBAIOB, Ha KOTOpbIE HEOOXOAMMO Pa3OUTh BEIGOPKY:
k=10g:30+1=5,8. OKpYTIMM 3TO YMCIIO 110 GIMKAKIIEro uenoro k=6. Tak kak pa3max BEIGOPKH
paBeH 27. TO /IMHAa KaXO0T0 UHTepBaia h=_27/6=4.5.

IHocunraem, ckobko H3MEPEHHBIX 3HAYCHHH TONANO B KX /1bIA U3 MOJTy4EHHBIX HHTEPBAJIOB:

YacTuunblii wHTEpBan Yactora
J1=[189;193.5) 3
J2=[193.5;198) 4
J3=[198;202.5) 8
14=[202.5:207) 6

5=[207;211.5) 3
L J6=[211.5;217] 6




Caejiem 10J1yuyeHHbIE IAaHHbIE B TAOJIHUILY:

Yactuunelit natepsan| Yacrora B OMnypuryecKas IIIOTHOCTH pacipeIeIeHUs .
o W,'—I’l,‘/}’I wl/h
JUIMHOHR h=4.5 nj YacTOTHI ny/h
[189;193.5) 3 0.1 0.66 0.02
[193.5;198) 4 0.13 0.89 0.03
[198;202.5) 8 0.27 1.78 0.06
[202.5;207) 6 0.2 1.31 0.04
[207;211.5) 3 0.1 0.66 0.02
[211.5:217] 6 0.2 1.31 0.04
wira P ['ucrorpamma wactot
0.06f
0.04
0.02F
N
0 189 1935 198 2025 207 2115 2167 ¥
nija PN ['ucTOrpaMmMa OTHOCHTETBHBIX YacTOT
2
1
N
0 189 1935 198 2025 207 2115 2167 X
Imnupuyeckon pynxkyuei 6b100pku  (GYHKUHEH pacnpeneneHus BEIOOPKH) HA3LIBAETCS
Qyukuus: Frixv) = — KOTOPYIO MOXHO 3alUCaTh B CIEAYIOIIEM BHJIE:
( 0, ¥ < xy
. Tiy 3
Fx)=+— X, € x < x (< m);
n
L 1, X > X

Jlannas QyHkuus HenmpepsiBHASs, KyCOYHO-NIOCTOSHHA W M3MEHSeTes B KaXI0M TouKe Xx;,
[/IC€ X — BapuaHTa pacCMaTPUBAEMOIO CTATUCTHYECKOTO PacIpe/ie/ieHHts.

Ipnmep 4.
[o 3ananno# BEIGOPKE NOCTPOUTE SMIIMPUYECKYIO QYHKIIMIO BHIGOPKH.

Xi 2 4 5 6
nj 5 3 4 S 3

F'(x) (X{Q):Q_:O
*0 O mpux<?2

F U] (X{.’_ 4):%:0,25 0.25 npy 2< x < 4
A . 04 npud4<x <5
o T . 5+3 oY 9
1: T < —. = Fn 4’“) - -
(x) (X<5) 50 04 &, 0.6 MpU35 < x < 5
085 nmpre< x <7

T mMmu v =5




Fiixr) X=7)
Fiix) X=7)
['padux nanHoi Qyr
F{x)

1

0.8

0.6

0.4

2

P () (X 6200

_S5+3+4+5_

b

20 0,85

_SH3+4+5 43

20

HKIMU IIPEACTABIIEH HUXKE:

o T e e R e T Bl e e e e s e S Bl Ses
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MHOOPMAILIMOHHOE OBECITEYEHUE

nepeyeHb y4eOHbIX M3/aHUH, dJIEKTPOHHbBIX U3NaHHH, 3J1€KTPOHHBIX ¥ MHTepHET-
pecypcoB, 00pa3oBaresbHbIX MIaTGOPM, 3MEKTPOHHO-OUOIHOTEUHBIX CHCTEM, BeO-
CHCTEM JUJIsl OpraHu3alM{ JAUCTAHLMOHHOIO OOyuYeHHs U YIpaBIEHUS UM,
MCIOJIb3yeMble B 00pa30BaTeIbHOM IPOLECCE KaK OCHOBHBIE W JOMOIHUTENBHBIC
MCTOYHHUKH.

OcHOBHbIE HCTOYHHKH:

1. Maremaruka. Anre6pa v Hayana MaT. aHaIH3a, reometpus. 10-11 k1.
Yuebnuk. baz.uyrmy6n. yposau ®I'OC / 111 A. Anmumos, FO.M. Konsrus,
M.B. Tkagesa.- M.: TIpocsemenue, 2017.-463 ¢

. Maremaruka: Yuebnuk / B.IL 'puropses.- M.: ML Akanemus, 2016.-368 c.
DJieMeHTBI BhICIIeH MaTematuky (12-e u3.., crep.) yue6HUK/ [ puropnen
B.IT.- M.: U] Axanemus,2017-400 c.

Matremaruka: yueOHHK [UIst CTyneHToB yupexneruin CI10/ C.I'I'puropses -
2-e m3f.,crep.-M.: U1 «Akagemus», 2018. — 368 ¢

5. Maremaruka: yueOHUK [UIst CTyAeHTOB yupexaeruii CI10/ N. I Ilexnenxuii

- 13-e u3n.,crep.-M.: M1 «Axanemusi», 2018. — 320 c.

Jono/IHUTENbHbIE HCTOYHHUKH:

6. Ilononsckuit B.A. C60pHuK 3a1a4 110 MaTemarrke: Y4e6.mocobue.-2-e u31.,

repepad. u nom. — M.: Beicu.k., 1999.-495 ¢.

DJIeKTPOHHBIE U3JAHHUS (ITEKTPOHHBIE Pecypehbl)

7. Mapopmaunonno-obpaszosarensnas cpega «Poccuiickas IEKTPOHHAs

mxoja» https://resh.edu.ru/:

-https://resh.edu.ru/subject/lesson/492 1/start/20088 7/
- https://resh.edu.ru/subject/lesson/4923/start/200980/
- https://resh.edu.ru/subject/lesson/6114/start/201073/
-https://resh.edu.ru/subject/lesson/4924/start/225713/
- https://resh.edu.ru/subject/lesson/3993/start/225744/

udposas o6pasoBarennnas cpena CIIO PROFo6pa3oBanne:

- Aunekcees, I. B. Beiciias maremaruka. Teopus u IIPAKTHUKa : y4eOHOe
nocobue mma CIIO / I. B. Anexcees, WM. U. XonsBuH. — Capatos
Ilpogpobpaszosanue, Ait [Tn Dp Menua, 2019. — 236 c. — ISBN 978-5-4486-0755-
4, 978-5-4488-0253-9. — Tekcr : 31eKTPOHHBIA // DNEeKTPOHHbIH pecype
LudpoBoit obpasosarensHoi cpenst CIIO PROFo6pasosatue : [caiiT]. — URL:
https://profspo.ru/books/81274 (nata o6pauienus: 07.09.2020). — Pexum
nocryna: ans apropusup. [lons3osareneit

-bepesuna, H. A. Bbicmias maremartuxa : y4eGHoe nocobue / H. A.
bepesnna. — 2-e u3n. — Caparos : Hayunas xuura, 2019. — 158 ¢. — ISBN 978-

L) o

=

5-9758-1888-1. — TekcT : 2/1eKTPOHHBIH // DIEKTPOHHbIN pecypc UUGpoBOi
obpasosarenbHoit  cpeast  CI1IO  PROFo6pasosanne [caiiT]. — URL:
https://profspo.ru/books/80978 (nara o6pauienus: 07.09.2020). — Pexum

noctyna: ais asropusup. [lonb3osarenen
- Psbywiko, A. TI. Beiciiast Mmaremaruka. Teopust u 3agaun. B 5 yacTax. U.1.
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Jlunetinas U BEKTOpHasI anrebpa. AHanuTtuyeckas reOMETPHSI.
Hubodepenunansioe ucuncinenue QyHKUUE ONHOM MepeMeHHON : yaebHoe
nocodue / A. I1. Pabymko, T. A. XKyp. — 2-e u3n. — Munck :Boiumsitmas IIKOJIA,
2017. — 304 c¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-2885-5. — TekcT
: SJIEKTPOHHBIH // DNEKTPOHHEIH pecypc uudpoBoil 06pazoBaTeIbHOI cpenst CITO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/90754 (nara
obpauienus: 07.09.2020). — Pexwum gocrymna: s aBropu3up. Ilons3osarenei

-Pabymko, A. IT. Beiciias matemaruka. Teopus u 3amaun. B 5 yactax. Y.2.
Komrinekcrsie uncna. Heonpenenenuslii u onpeneneHHmrii uHTErpasnsl. OyHKIKUN
HCCKOJILKMX IIEPEMEHHEBIX : y4yeOHoe nocobue / A. I1. Pgbywko, T. A. Kyp. —
Munck :Beimsiimas mxona, 2016. — 272 ¢. — ISBN 978-985-06-2766-7 (4. 2),
978-985-06-2764-3. — TeKCT : 3MeKTPOHHBIH // DNEKTPOHHBI pecypc MUdpPoBoit
obpaszoBarensHoit  cpensl  CIIO  PROF obpaszoBanme : [caiit]. — URL:
https://profspo.ru/books/90755 (nara obpamenus:  07.09.2020). — Pexum
aocrtyna: ans apropusup. I[loas3oBareneit

- Pabymxo, A. I1. Beicmas maremaruka. Teopus u 3amaun. B 5 yacrsax. U.3.
ObbikHOBeHHbIe AuDhepeHLHanbHbIe ypaBHeHUs. Psabl. Kparueie unTerpans :
ydebHoe nocobue / A. I1. Pa6ymko, T. A. Kyp. — Mumnck :Boimsitnras mkoia,
2017. — 320 c. — ISBN 978-985-06-2798-8 (4. 3), 978-985-06-2764-3. — Tekct
: QJIEKTPOHHbIN // JNEKTPOHHBIN pecypc UU(POBO obpasosaresbHoit cpensl CITO
PROFo6paszosanme : [caitt]. — URL: https://profspo.ru/books/90756 (nara
obpamenus: 07.09.2020). — Pexum NOCTyIma: [JIsk aBTOPU3UD. MOJIb30BaTeNeH

DJIeKTPOHHO-OUOIHOTE HAS CHCTeMa:

IPR BOOKS - http://www.iprbookshop.ru/78574 . htm]

Beb-cuctema aasi  opraHMsauMm  AMCTAHHHOHHOIO o0yyeHHst w
yNpaB/IeHUS UM:

Cucrema nucraniuonnoro obydenuss OTAIIOY «AJleKceeBCKuii KOJLTIE K
http://moodle.alcollece.ru/
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