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Hepeqenb Komnemenuuﬁ u undukamopoe 00CHUIICCHUA Komnemeuum? C YKa3anuem smanoe qbopmupoeauuﬂ 6 npoyecce 0C60€HuAR 0ucuunﬂuuw

Komnemenyus.
OIIK-2 IIpuMeHATh OCHOBHBIE METO/IbI, CIIOCOOBI M CPEJCTBA MOTYyYCHHS, XpaHEHHUs, IepepaboTKu HH(opMaIuu

Hnouxamopol docmudicenusi KomnemeHyuu:
OIIK-2.1 3HaeT OCHOBHBIE METO/IbI, CIIOCOOBI M CPENICTBA MOJIYUEHHS, XpaHEHHS, TIepepadboTKu HH(OpMaIIH
OIIK-2.2 YMeeT BbIOMpPaTh OCHOBHBIE METO/IbI, CIIOCOOBI M CPE/ICTBA MOIYYEHUS, XPaHEHHs], IepepaboTKu nHGOopMaLUU JJIs pelieHus 3a1a4 npogdec-
CHOHAJIBHON J€ATEIbHOCTH
OIIK-2.3 Bnajeer HaBbIKaMH NIPUMEHEHHs] OCHOBHBIX METOOB, CIIOCOOOB M CPEACTB MOJIYYEHUs, XpaHEHHs, lepepaboTKu UHGOpMalu B 00JacTH
aBTOMATH3aIMX TEXHOJIOTMYECKUX MPOIIECCOB U TPOU3BOJICTB

Komnemenyusi.
OIIK-4 CnocobeH noHMMaTh NPUHIUIBI pab0Thl COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUI U UCIOJIb30BaTh UX JUIS PELIeHUs 3a/1a4 npodeccuo-
HAJIbHOH JIEATCILHOCTH;

Hnoukamopol docmudicenus KOMnemeHyuu:
OIIK-4.1 3naeT coBpeMeHHbIE MHPOPMALMOHHBIEC, KOMITBIOTEPHBIE W CETEBBIC TEXHOJIOTHH, PUKIATHOE MPOTPAMMHOE 0OecreueHre Ipy PEeUIeHUN
3aJ1a4 NpoQecCHOHANbHOMN NesTeTbHOCTH
OIIK-4.2 YmeeT BbIOMpaTh COBpeMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIIOTHH, IPUKIIQJHOE IPOTPAMMHOE O00eCTIedeHne JUTsl PeIIeHUsT KOHKPETHO! Tpo-
(heccruoHanbHOM 3a1a4n
OIIK-4.3 Brnageer HaBHIKaMH TIPUMEHEHHUSI COBPEMEHHBIX HH(POPMAITMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH, IPUKIATHOTO MPOTPAMMHOTO
obecrieyeHus AJis pelieHus 3a1a4 B 00JacTH aBTOMATU3allu1 TEXHOJIOTMYECKHUX MPOILIECCOB U IPOU3BO/ICTB

Komnemenyus.:
OIIK-11 Cnoco0OeH nMpoBOANTh HAYYHbBIE IKCIIEPUMEHTHI C UCIIOJIb30BAaHUEM COBPEMEHHOTO MCCIIEA0BATEIBCKOT0 000pyA0BaHUS U TPUOOPOB, OLICHU-
BaTh PE3yJIbTaThl UCCIICOBAHMI;

Hnouxamoper docmudicenus KoMnemeHyuu:
OIIK-11.1 3HaeT coBpeMeHHbIE METOIMKU TIPOBEIEHUS U 00pabOTKU Pe3y/IbTaTOB HKCIEPUMEHTA
OIIK-11.2 YMmeeT TpOBOJUTH HAYYHBIE SKCIIEPUMEHTHI C MCIOJIBE30BAHUEM COBPEMEHHOTO MCCIIEIOBATEILCKOTO 000PYIOBAaHUS M MTPHOOPOB, aHAIH-
3UpOBaTh UX PE3YyJIbTATHI
OIIK-11.3 Birageetr HaBbIKaMH TOCTAHOBKH ¥ TIPOBEICHHSI HAYYHBIX SKCIIEPUMEHTOB C HCIOJIB30BAaHUEM COBPEMEHHOTO MCCIIET0BATEILCKOTO 000PY-
JIOBaHUS U MPUOOPOB MO MPOBEPKE KOPPEKTHOCTU HAYYHO-OOOCHOBAHHBIX PEIICHUH B 00JIACTH aBTOMATH3allMK TEXHOJIOIMYECKHX MPOLECCOB U MPO-
W3BOJICTB



Huoexc komnemen-

Omanwvt hopmuposanus komnemenyuu
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Ilepeuensv oyenounvix cpeocme no OucyunIuHe

CTATHCTHYECKAA O5PABOTKA 3KCIIEPUMEHTAJIBHBIX TAHHBIX

Min, éannoe Max, oannioe
Ouenounvie cpeocmea | Kon-6o | (6azoewtit ypo- (noeviuennuwlit ypo-

6€Hb) 6€Hb)
Pacuemno-zpagpuueckan 1 18/ — 30/ —
paboma
Konmponvnas paboma 1 18 /24 30/40
Iocewaemocmo — 6/6 10/10
Paboma na npaxmuue- B 12718 20/ 30
CKUX 3AHAMUAX
Camocmosamenvnaa pa- B 6/12 10/ 20
ooma
Hmoczo: 60 100

B tabnuiie yka3zaHbl JaHHbBIE AJI1 OYHO-3a0YHOM / 3204HON (hOpM 00yUEHUSI.




IlIkana ouenueanusn

Mudposoe
BLIpaKeHue

Bripa:keHue B
OaJsax:

CioBecHoOe
BhIPaKeHHe

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHUsI TPU (popMe KOHTPOJIsI:

JK3aMeH / 3a4eT ¢ OIeHKOM

3a4yer

5

87 -100

OTInYHO
(3a4TeHo)

OneHka «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOCHO ITOJIHOCTBIO, 0e3 Mpo0esoB; MCUepIIbIBAIONIE,
MOCJIEZIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO HM3JaraeT MaTepua;
CBOOOJHO CIIpaBiIsieTCsl € 3a/Ja4aMi, BONPOCAMU M APYTUMH BUIAMHU
MIPUMEHEHUS 3HAHUI; UCTIOJIb3YEeT B OTBETE JOIMOJIHUTENIbHBIN MaTepua
BCE MPEAYCMOTPEHHBIE MTPOrPaMMOii 3aJJaHMsI BBITIOJIHEHBI, KAYECTBO MX
BBITMIOJTHEHUSI OIICHEHO YHWCJIOM OajuioB, OMU3KHUM K MaKCHUMAalbHOMY;
aHAJIM3HUPYET TOJyYEHHBIE PE3YJIbTAThl; MPOSBISIET CAMOCTOSTELHOCTD
TIPY BHITIOJTHEHUH 3aJ1aHUI

74 - 86

Xoporio
(3auTeHo)

OneHka «XOpoIlo» BBICTABISAETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JIep’KaHhe Kypca OCBOEHO IOJIHOCTbIO, HEOOXOAMMBIE IMPaKTHYECKHE
KOMIIETEHIIMM B OCHOBHOM C(OpPMHPOBAHBI, BCE MPEIyCMOTPEHHEIE
nporpaMMoil oOyueHHs ydeOHbIe 3a/laHHs BBIMIOJIHEHBI, KaueCTBO HUX
BBINIOJIHEHUS JIOCTATOYHO BbICOKO€. CTYIEHT TBEpAO 3HAET MaTepual,
rPaMOTHO M MO CYIIECTBY M3JIAraeT €ro, He JIOMycKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOMPOC.

60 - 73

Y noBneTso-
PHUTEIBHO
(3auTeHo)

OrneHka «yI0BIIETBOPUTEIHHO» BBICTABIISIETCS CTYJIEHTY, €CIIH TEOPETH-
YEeCKOe COJIep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOeNbl HE HOCST
CYUIECTBEHHOI'O XapakTepa, OOJIBIIMHCTBO NPETYCMOTPEHHBIX MPO-
rpaMMOii 3aJJaHU BBIIIOJHEHO, HO B HUX MMEIOTCS OLIMOKH, IPU OTBETE
Ha IOCTABJIEHHBIA BOIPOC CTYIEHT JOMYCKAaeT HETOYHOCTH, HEI0CTa-
TOYHO MPaBUIbHBIE (POPMYTHPOBKH, HAOTIOAAOTCS HAPYIICHHS JIOTHYE-
CKOM IOCJIEJOBATEJILHOCTH B M3JI0KEHUH ITPOrPaMMHOT0 MaTepuaa.

OneHka «3a4Te€HO» BBICTABIIAETCS CTY-
JIEHTY, €CJIM OTBETHI Ha BOIIPOCHI 1O Te-
MaM JUCLUUIUTMHBI TOCJIEI0BATENbHBI,
JIOTUYECKH W3JIOKEHBI, JIOMYCKaIOTCS
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TaKHE KaK OTCYTCTBHE Camo-
CTOSATENBHOTO BBIBOJA, PEUYEBBIE OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIBHO
(He 3auTeHO)

OneHka «HEyIOBIETBOPUTEILHO» BBICTABISETCS CTYACHTY, €CIIM OH HE
3HAeT 3HAYMTEIBHON YacTH MPOrpPaMMHOI0 Marepuaia, JOIYCKaeT Cy-
IIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyIHEHUSMHU BbI-
MOJHSET MPaKTU4YeCKHue paboThl, HEOOXOAUMBIE NMPAKTUYECKUE KOMIIe-
TEHIUU He C(HOPMHUPOBAHBI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX MpO-
rpaMMoi 00y4yeHHsl y4eOHbIX 3a/laHUi HE BBIMOJIHEHO, KaYeCTBO UX BbI-
MOJTHEHHUs! OLEHEHO YKCIIOM 0ajlIoB, OJU3KUM K MUHUMAJILHOMY

OneHka «HE 3a4TEHO» BBICTABISIETCS
CTYZIEHTY, €CIIH CTyJeHT HE 3HaeT Oc-
HOBHBIX TOHSITHHA TEMBI TUCIUTUINHBL,
HE OTBEYaeT Ha JIOMOJHUTENbHbIE U
HABOJAILME BOIPOCHI MpenoaBaTes.
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KommuiekT 3agaHuii 1JIsi KOHTPOJIbHOH PadoThI

110 JUCLHUIIJIMHE CTATUCTUYECKAA O5PABOTKA DKCIIEPUMEHTAJIBHBIX JAHHAIX

Dopma 00yuenus: 0UHO-3404HAA

Tema 1. _ Cnyuaiinvie coovimus. Ciayuaiinole eauyunbl, UX UUCA08ble XAPAKMEPUCMUKU U 3d-
KOHbL pacnpeoenenus.

Bapuanr _1

3aganue 1. imerotcs uzaenus 4eTbIpéx copToB. UKCo u3Aenuil Kaxa0ro copTa paBHO COOT-
BETCTBEHHO 2, 3, 4, 5. Jlnsa koHTpos Hayaauy OepyT 7 uzaenuit. OnpenenuTs BEpOSITHOCTD TOTO,
YTO CpeAr HUX OJHO M3JEJIHE IEPBOro COPTa, JIBa — BTOPOTO, TPH — TPETHErO COPTA U OJHO — YET-
BEPTOI'O COpTa.

3aganue 2. Tpu cTpenka MPOU3BENH 1O OJHOMY BHICTpelny. BeposSTHOCTh mopakeHUs LeTu
nepBbIM cTpenkoM pasHa 0,9, BTopeiM — 0,8, Tpetbum — 0,7. HaliTh BEpOATHOCTH TOTO, YTO: a)
TOJIbKO OJIMH M3 CTPENIKOB MOMNaJeT B LeNb; 0) TOJIBKO JBa CTpEJKa MONAAyT B Lielb; B) BCE TPU
CTpeJIKa MOoMaayT B LElb.

3ananue 3. B qaHHbI pailoH U3a€IMs MOCTABISIOTCA TpeMs GUpMaMH B COOTHOLIeHUH 5:8:7.
Cpenu npoAyKIuu nepBoil GupMbl cTaHgapTHBIC u3aenus cocTaBisioT 90%, Bropoit — 85%, Tpe-
Theil — 75%. HailTu BepOsATHOCTH TOTO, UTO: a) MPUOOPETEHHOE U3/IEINE OKAXKETCS HeCTaHIapT-
HBIM, 0) MPHOOPETEHHOE M3/IEeTNe OKa3aJloCh CTaHIapTHHIM. KakoBa BEpOsSTHOCTh TOTO, YTO OHO
U3TOTOBIIEHO TpeTher pupmoii?

3aganue 4. BeposTHOCTh M3rOTOBJIEHMSI Ha aBTOMATUYECKOM CTaHKE CTaHAAPTHOW JeTalu
paBHa 0,8. HaiiTu BepOATHOCTH BO3MOXKHOTO YMCJIA MOSIBIICHUS] OpaKkOBaHHBIX JAeTanel cpeau 5
OTOOpaHHBIX.

3anaua 5. Cpennee 3HadueHue AnuHbI getanu paBHO 50 cm. [lone3yscs nemmoit YeOsbieBa,
OIICHUTH BEPOSTHOCThH TOTO, YTO CIIy4ailHO B3siTas JIeTajdb OKaXETCs 1Mo JUIHE: a) 6oree 49,5 cwm;
0) He 6oiee 50,5 cm.

3ananue 6. V3BecTHO, uTO 75% BCEl MPOMYKIMH, MPOW3BOJAMMON 3aBOJOM, BBICIIIETO COPTA.
OueHnTh BEPOSITHOCTD TOTO, YTO YMCIIO M3AEIUi Bbiciiero copra cpean 100 ThiC. M3rOTOBIEHHBIX
OyZeT OTINYaThCs OT MATEMATHYECKOTO OKUIAHHSI ATOTO YKciia He Oosee 4yeM Ha | ThIC. MTYK.

3ananue 7. BeposATHOCTH TOTrO, YTO HENPEphIBHAS Cy4aiiHas BelW4MHA &, pacrpeereHHas
110 TIOKa3aTeNbHOMY 3aKOHY, IPUHIMAET 3HaueHns Oonbimme 48, paBHa € °. HaliTh mimoTHOCTH
pacnpeziefieHusl CIy4ailHON BEeJWYUHBI &, QYHKLIMIO pachpelieleHus], MOCTPOUTh I'padUKH 3TUX
¢ynkuunii. Haiftu mMarematnyeckoe OXuIaHue, JUCIIEPCUIO, CpellHee KBaJpaTHUYECKOE OTKIIOHE-
HUE CIIy4allHOM BETMYMHBI .




3ananme 8. HenpepriBHas ciaydaiinas BennunHa X 3agaHa QyHKiuen pacupenencaus F (X).
0, x<1, Haiitu: a) miotHocts BepositHocTH T (X); 6) marte-
F(X) _Jos. (X2 B X), l<x<2 MaTH4yeckoe oxkuganne M (X)J B) nucnepcuio D (X); r)
BEPOSITHOCTh TOTO, YTO CiIydaliHas BeauunHa X MpUMeET
1 X>2. 3HaueHne u3 uHTepBana (1,5; 3). Iloctpouts rpaduku
bynkuuii F (X) u f (X).

Bapuanr _2_

3apanme 1. B smmke 100 neraneii, u3 aux 10 OpakoBanHbIX. Haynady u3BiI€UYeHBI YeTHIpE
netand. HallTu BepoOsSTHOCTh TOTO, YTO CPEIM M3BICYCHHBIX JETajcii: a) HET OpakoBaHHBIX; 0)
HET F'OJIHBIX.

3apanue 2. MimeeTcs Tpu CUTHaIU3aTopa o rnoxape. BeposTHOCTH TOro, 4TO CUTHAIM3ATOPhI
IpU THoXape cpaboTaroT, cooTBeTCTBEHHO paBHel P, =01; p,=0,6; p, =0,5. Haiitu Beposr-

HOCTH TOTO, 4TO NpH Noxape cpaboraet: 1) A — onun curHanuzatop; 2) B — nBa curnanusaro-
pa; 3) C — 1pu curHanuzatopa; 4) D — X0Tst ObI OTUH CUTHAIM3ATOP.

3ananme 3. CoryacHO OLIEHKE PKCIEepTa y4acTOK 3eMJM Onu3 HaceleHHoro nyHkra N oka-
KeETCsl HEPTEHOCHBIM C BeposATHOCTHIO 0,2 1 mycThIM ¢ BeposiTHOCTBIO 0,8. [loTeHumManbHplil MH-
BECTOP PELIMJ 3aKa3aTh JOMOJIHUTENbHOE HccaenoBanne. HegrenoOpiBaromas KoMnanus, opra-
HU3YIOIAst 3TO crienuduueckoe uccienoBanme, oreHuBaeT B 90% HaAeKHOCTh MOATBEPKICHUS
He(QTH B TOM ciydae, Koraa HeTh ecTh, U B 70% HaAEKHOCTh OTPULIAHUS HAJIMYUS HEPTH, €CIIU
Hedtn Her. HaiiTu BeposSTHOCTH HE(PTEHOCHOCTH yd4acTka: 1) B cllydae MOATBEPIKAAIOIIETO
He()Th pe3ysbTaTa HCCIeI0BaHMUs; 2) B Clydae OTPHUIIAOIIEro He()Th pe3ysibTaTa UCCICJOBAHUS.

3ananune 4. Ha daxynprere HacumtbBaercs 1825 crymeHToB. KakoBa BepOsSTHOCTH TOTO,
4TO 1 CEeHTAOpS SABJIAETCS THEM POXKAECHUS OJJHOBPEMEHHO YEThIpeX CTYAEHTOB (hakynbrera?

3ananue 5. Jletanb, M3TOTOBIICHHAS aBTOMAaTOM, CUYMTAETCS TOAHOM, €CIM €€ OTKIIOHCHHE
pasmepa OT HOPMbI HE IpeBbIIIAeT 10 adcomoTHOM BennunHe 10 MM. OTKIIOHEHUE MTOAYMHEHO
HOPMaJIbHOMY 3aKOHY C (0,5). CKOJIBKO HEOOXOIMMO M3rOTOBUTH JieTajel, UTOObl C BEPOSTHO-

cThio He MeHee 0,95 cpenu HUX OKa3ajach XOTs Obl 0Ha OpakoBaHHAs JeTallb?

3agaya 6. BeposATHOCTD M3rOTOBJIEHUS HECTaHAApTHOU Aetanu pasBHa 0,1. C moMompto Hepa-
BeHCTBa YeOblleBa OLEHUTh BEPOATHOCTb TOTO, YTO J0JI1 HecTaHAapTHeIX aeraieid u3 1000 oro-
OpanHbIX HaxoauTcs B rpaHunax ot 0,08 mo 0.11. Pemuts 3a1a4y ¢ M3MEHEHHOW TpaBoil rpaHUIIeH
(00BsACHUTH, TOYEMY 3TO HEOOXOAUMO C/AENATh). Y TOUHUTH PE3YNbTaT, UCHONb3YSl UHTETPAIbHYIO
TeopeMy MyaBpa-Jlaruiaca.

3aganue 7. [IMOTHOCTH BEPOSITHOCTH HOPMAJIBHO PACHpPECIEHHON CiydyallHOW BETUYHHBI

1 PRItEY;
V12m

JUCIIEPCUI0 Cy4yailHOW BenuuuHbl X , HHTErpanbHylo (yHKUUIO pacnpezneneHus. [loctpouts
rpaduKy TJIOTHOCTH pacHpeleNeHus M HUHTerpanbHoil ¢yHkuumu pacnpenenenus. Haiftu

X umeer BU: f(x)= . Haiitm ko053 HUIUCHT K , MaTeMaTH4ecKoe OXHIAHUE U
3

P(-1<x<4).
3ananue 8. HenpepoiBHas ciydaiinas BenmuunHa X 3aqana GyHKimei pacnpenencuus F (X).
0, x<2, Haittu: a) miaotHocTh BepostHOCcTH f (X); 6) MaTemaru-

gyeckoe oxkumanue M (X); B) nucnepcuto D (X); r) BeposT-
HOCTb TOT'O, YTO CIy4YailHas BeJIWM4YMHA X MPUMET 3HAYCHHE
1, X>4. u3 uaTepBana (3, 5). [Tocrpouts rpaduku Gpyukmii F (X) u

f ().

F(x)=40,25x* —x+1 2<x<4,
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HanpaBneHI/Ie IIOATOTOBKH.

HpO(bI/IJIBI A@mOMamuwuuﬂ MEXHOJI02UUEeCKUX npoueccos u I’ZDOM3600CI’I16

KommuiekT 3aganuii 1J1s1 BBINOJTHEHUsI pacdeTHO-Tpaduyeckoi padoTsl

110 JUCLHUIIJIMHE CTATUCTUYECKAA O5PABOTKA DKCIIEPUMEHTAJIBHBIX JAHHAIX

Dopma 00yuenus: 0UHO-3404HAA

PI'P 1. Cmamucmuueckas 00padomKa IKCHEPUMEHMATbHBIX OAHHbIX.

Ouenka napamempos. Cmamucmuyueckas npoeepKa 2UnOmes.

3ananmue. 3anana Beidopka u3 30 371eMEHTOB, TOPOXKICHHAS] HEU3BECTHBIM pacIIpe/ieIICHUEM.

ITo mpeacraBneHHOI BBIOOPKE BHIMOIHUTD CIEAYIOIINE 3aaHUSA:

1. IlocTpouTs BapualMOHHBINA psif BHIOOPKH. OnpenenuTs pazmax BeIOOpKH. Haiitm skctpe-
MaJIbHbIE€ CTATUCTUKH U1 BEIOOPKHU.

2. Haiitu craTucTHYecKHe OIICHKH YMCIIOBBIX XapAKTEPUCTUK CIyYalHBIX BETMYMH (MaTeMaTH-
YECKOI0 0KMJaHMsI, AUCIIEPCUH, CPETHEKBAAPATUUECKOIO OTKJIOHEHUS)

3. IlocTpouTh BEIOOPOYHBII 3aKOH PaCIpeIeTICHHS.

4. ITocTpoUTh TUCTOTPAMMY.

5. Ilo Buay rucrorpamMmsl c(hOpMyIHpPOBATh TUIIOTE3Y O TEOPETUUECKOM 3aKOHE paclpenese-
HUSL.

6. HaiiTm MeTomoM MakCHMaJbHOTO MPaBIONONOOWS OIEHKH MapaMeTpOB THIIOTETUYECKOTO
pacnpeneseHusl.

7. HaifTu nHTEpBalbHbIE OLIEHKH JUISI TAPAMETPOB TMIIOTETUYECKOTO paclpeaesieHusl ¢ HaleK-
HocThIO 0,95.

8. [IpoBepuTh TUIOTE3y O BUAE paclpeneieHus ¢ moMolbto kputepus [Tupcona. B cmyyae ot-
PHLIATENILHOTO Pe3yibTaTa BEpHYThCH K 1. 4.

9. Ha nmucte ¢ BeIOOpoUHON QYHKIIMEH pacpeneseH s MOCTPOUTh (TI0 ToukaMm) rpaduk QpyHK-
LIMY TUIIOTETUYECKOTO PACIIPEIEICHHUS.

10. Ha nmcre ¢ ructorpaMMoil OCTPOUTH TpadUK TUIOTHOCTH THIIOTETUYECKOTO pacipezese-
HUSL.

-0,46951 |-0,04161 |-0,18578 |0,122636 |-0,02707
1,187222 |0,447924 |-0,25383 |0,738066 |0,727933
0,774216 |-0,04532 |2,024667 |-0,42603 [0,519901
-0,62909 |0,997684 |-0,55624 |-0,52921 |-1,67936
1,133865 |-0,69706 |-0,04625 |-0,67409 |0,5592

0,804963 ]0,027408 |-0,53493 |1,09793 0,098472




Kpurepun oneHku nucbMeHHbIX padoT:

OTBeT oleHUBAETCH 0TMETKO# «5» (26 — 30 OamtoB), ecnu: paboTa BBIIIOJIHEHA IMTOJIHO-
CTBIO; B JIOTHUECKUX PACCYKACHUAX U 00OCHOBAHUU PEIICHHUS HET MPOOEIOB U OINOOK; B PEILICHUN
HET MaTeMaTUYECKUX OIMMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OMHMCKH, KOTOpasi He SBISETCS
CJICJICTBMEM HE3HAHUS WM HEIIOHUMaHHS ydeOHOTO MaTepuana), T.e. MPaBUIHHO BBITIOJHEHO 86—
100 % paboTHL.

Otmetrka «4» (22 — 26 0aIoB) CTAaBUTCS B CICAYIONUX Clydasx: pa0d0oTa BBIIIOJIHEHA MOJI-
HOCTbHIO, HO 000CHOBAHHUS 1IarOB PEIICHUs HEJOCTATOUHBI (€CIu yMeHHue 000CHOBBIBATh pacCyXie-
HUS HE SIBJISJIOCH CHEIMANIbHBIM O0BEKTOM MPOBEPKH); JOMYyIIEHA OJHA OLIMOKA, WM €CTh JBa —
TpHU HeJouéTa B BBIKJIAJKAX, PUCYHKAX, YepTekKax WK rpadukax (eciu 3TH BHIbI paboOT HE SIBIIS-
JUCH CTIENUATBLHBIM 00BEKTOM MPOBEPKH ), T.€. IPABIILHO BBITOIHEHO 74—84 % paboThlI.

Ormerka «3» (15 — 22 6aioB) CTaBUTCS, €CIIH: TOMYIIEHO HEe OoJiee ABYX OMUOOK M 60-
jee IBYX — TPEX HEJOYETOB B BBHIKJIAJKAX, YepPTekax WM rpadukax, HO oOyyaromuics obnagaer
00s3aTeNIbHBIMA YMEHHSIMHU 110 TIPOBEPSIEeMOM TeMe, T.€. IPaBUWIbHO BBINMOIHEHO 60 —73 % paboThL.

Otmerka «2» (0 — 15 GayIOB) CTaBUTCS, €CIIU: JIOMYIICHBI CYIIECTBEHHBIC OIIMOKH, TIOKa-
3aBIlIKE, YTO OOydaromuiics He o0janaeT 00s3aTeNbHBIMI YMEHUSAMHU 1O JTAHHOW TeMe B IOJIHOM
Mepe, T.€. BbIIoJHEHO MeHee 60 % paboThl.

OnepaTuBHbIN KOHTPOJIb
(1 xonTposabHas padora, 1 PI'P 3a cemectp)
(max 30 x 2 = 60 6a/1110B)

Ouenka | bamb

5 26 — 30
4 22 -25
3 15-22
2 0-15




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKuil HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJOTUYECKUN YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hampasnenue noarotopku:__15.03.04  ABTOMATH3AIMA TEXHOJOTHYECKHX MPOLIECCOB
M IIPOU3BOJACTB

HpO(l)I/IJIBI A@mOMamu3auuﬂ MEXHOJI02UUEeCKUxX npoueccos u I’ZDOZ/BGOaCI’I’lG

KommnuiekT 3aianuii 1Ji1 KOHTPOJILHON padoThI
JJIS1 CTYJIEHTOB 3204YHOTI0 OT/AeJIeHUs

o JUCHHUIIIIMHE CTATUCTHYECKAA OBPABOTKA 3KCIIEPUMEHTAJIbHbBIX JAHHAIX

3ananue 1. B smmke 100 geraneii, n3 aux 10 OpakoBanHbsix. Haynauy u3BiieueHbl YeThIpe Jie-
tanu. HaiiTu BepoOsITHOCTH TOTO, YTO CPEIM M3BICUCHHBIX JCTAJICH: a) HET OpaKOBaHHBIX; 0) HET
TOIHBIX.

3apanue 2. Mimeercst Tpu CUTHAJIM3aTOpa O IMOXkape. BEpoATHOCTH TOTrO, YTO CUTHAIU3ATOPHI
Ipu moXkape cpaboraroT, coorBeTcTBeHHO paBHbl P, =0,1; p, =0,6; p, =0,5. Haiitu BepostHOCTH

TOT0, UTO MpH Moxkape cpadboraet: 1) A — onuH curHanuzarop; 2) B — nBa curnanusaropa; 3) C —
Tpu curHanu3aropa; 4) D — xoTst Obl OAMH CUTHATTU3ATOP.

3ananue 3. CoriiacHO OIIEHKE SKCIEPTa YIacTOK 3eMJIn 0yin3 HaceaeHHOro myHKTa N okaxercs
He(TEHOCHBIM C BeposTHOCTHIO 0,2 U mycThiM ¢ BeposTHOCThIO 0,8. [loTeHuManbHBIA WHBECTOP
pemmi 3aKka3aTh JIONOJHUTENbHOE HccienoBanue. HedrenoObiBatomias KoMnanus, opraHU3yolas
3TO crienupHrUecKoe uccienoBanme, oueHnBaer B 90% HaaeKHOCTh MOATBEPXkKACHUS HEPTH B TOM
cinydae, korga HedTh ecTb, U B 70% HaJEKHOCTb OTPULIAHUS HATUYUS HEPTH, €ClIU He(TH HET.
Haiitu BeposiTHOCTH HE(TEHOCHOCTH ydyacTKa: 1) B cilydae MOATBEPXKIAMOMIETO HEPTh pe3yibTara
UCCIICIOBAHMS; 2) B CIIydae OTPHIIAIOIIETO HEPTh pe3ybTaTa UCCISIOBAHUS.

3ananme 4. Ha dakynbrere HacuuThiBaeTcs 1825 crynenToB. KakoBa BeposSTHOCTH TOTO, 4TO 1
CEHTSOPS SBJSIETCS JTHEM POKJCHHS OJTHOBPEMEHHO YETHIPEX CTYJACHTOB (aKyabTeTa?

3ananue 5. Jleranp, U3roTOBIEHHAs: aBTOMAaTOM, CUUTAETCS] TOJTHOU, €CIIH €€ OTKJIOHEHHE pa3-
Mepa OT HOPMBI HE IMPEBBIIIAET M0 adcomoTHON BemuunHe 10 MMm. OTKIOHEHHE MMOAYMHEHO HOP-
MaJbHOMY 3aKOHY C (0, 5). CKoJIbKO HEOOXOAMMO MU3TOTOBHUTH JETAJCH, YTOOBI C BEPOSITHOCTHIO HE

menee 0,95 cpenu HUX okazanack XOTs ObI 0JTHA OpakoBaHHAs JETaNb?
3aganue 6. [1IOTHOCTH BEPOATHOCTH HOPMAJIBHO pACIpPENCTICHHONW CIydailHOW BETUYMHBI

—k(x-1)?

1 .
X umeer BUA: f(x) = f-e . Haiitu xoadpdunment Kk, maTemaTndeckoe oxuIaHUE U JTHC-

121

NIEPCHIO CITyYaifHOW BENMWYHMHBI X , HHTETPAIbHYIO QYHKIHIO pactpeaenenus. [loctpouts rpadukn

IUTOTHOCTH PacIpe/ieieHNs U HHTeTrpalbHON (QYHKIMK pactipenencHus. Haiitu P(—l <X< 4).

3ananue?. HempepbiBHas ciyvaiiHas BennunHa X 3amana GyHkiuen pacrnpenenenus F (X).
0, x<2, Haiitu: a) muiotHocth BepositHocTH f (X); 6) maremaruue-
F(X): 0,25 —x+1 2<x<4 CKOE OXKHJIAHNE M (X); B) mucnepcuto D (X); r) BeposTHOCTH
TOTO, YTO CITy4daliHasi BEeJTMYMHA X PUMET 3HaYCHUE U3 WHTEPBa-
1L x>4 na (3, 5). IToctpouts rpaduku Gyukimii F (X) u f ().

3ananue 8. PaccunTarh U MOCTPOUTH TMCTOIPAMMY OTHOCHTEIBHBIX YaCTOT MO CIPYIITHPO-



BaHHBIM JIaHHBIM, TJ¢ [ — Y4acTOTa IMONaJaHus BapUaHT B POMEKYTOK (Xi ' X% +1]. Haiitn smnvpu-
YeCKYI0 (PYHKITHIO pacIipeie/ICHHS.

HaiiTu BEIOOPOYHYIO CPEAHIOI0 U HECMEIICHHYIO BRIOOPOUYHYIO JUCIICPCHIO, MOJIY I MEIUAHY
Ha OCHOBaHHWH JJAHHOTO pacIlpeIeICHNUSI.

Haiiti noBeputenbHbI MHTEpBAJ IS OLEHKU, ¢ HaaexKHOCThI0 Y = 0,95, Heu3BecTHOrO Ma-
TEMAaTUYECKOTO OKUIAHUS TeHEPAIbHOW COBOKYITHOCTH B MPEIIOJIOXKEHNUHN, YTO OHA paclpeieieHa
HOPMAJTBHO.

i (Xi ' Xi+1] I’]i
1(14-16 |10
2 |16-18 |17
3(18-20 |30
4 120-22 |15
5 122-24 |8

3apanme 9. Vmerorcss naHHble HaOMIOAEHUH HM3MEHEHUS CpeaHeld 3apabOTHOM IIaThl
Y (py0.) B 3aBUCHMOCTH OT U3MEHEHHS ITPOU3BOAUTEIHLHOCTH Tpyaa X (mT.) 3a 4 Mecsna 1992 roxa
10 JIeBATU ToKapsaM 1exa Ne 23 3jeKTpoMexaHMuecKoro 3aBoja:

X 406 660 914 1168 1422 1676 1930 2184 2438

2288,5 | 2583,5 |2878,5

Y 518,5 813,5 1108,5 | 14035 | 16985 | 19935

Ha ocHOBaHMM ONBITHBIX JaHHBIX TpeOyeTcs:

1. TToctpouts KoppesiuuoHHoe nosie. [1o Xxapakrepy pacnonoXeHus: TOYEK B KOPPEIsSUOH-
HOM T10JI€ BBIOpaTh OOIIMI BU PETPECCHH.

2. BBIUKCIAUTD YUCIIOBBIE XapaKTepUCTUku X, Y, Sy, Sy, I, or.

3. OnpeaenuTs 3HaYMMOCTb KO3 GUIMEHTa KOPPEJIALUHU ' 1 HAWTHU /17151 HETO J0BEPUTEIIbHBIN
WHTEPBAJ C HaJIeKHOCTRIO ¥ = 0,95.

4. HanncaTh SMOMpUYECKUE YPaBHEHUS JIMHUI perpeccuil y Ha X U X Ha Y.

5. Beraucauth k03 GHUIMEHT JeTepMUHAINN R? 1 0OBACHUTB €I0 CMBICIIOBOE 3HAUEHHE.

6. [IpoBepHUTh aIEKBaTHOCTh YPABHEHUSI PETPECCUH Y Ha X .
7. IlpoBecTu OLIEHKY BEJIMYMHBI TIOTPEIIHOCTH YPABHEHUS perpeccuu Y Ha X U ero Koadu-

LUEHTOB.
8. [TocTpouTh ypaBHEHHE PErPECCUU Y Ha X B IEPBOHAYAIILHON CHCTEME KOOPIMHAT.



Kpurepum oueHKky NUCbMEHHBIX KOHTPOJIbHBIX padoT:

OtBer oneHuBaeTcss oTMeTKoil «5» (35 — 40 GamioB), eciu: paboTa BBHIMOJIHEHA ITOJHO-
CTBIO; B JIOTHUECKUX PACCYKACHUAX U 00OCHOBAHUU PEIICHHUs HET IPOOEIOB U OMNOOK; B PEILICHUN
HET MaTeMaTUYECKUX OIMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OMHUCKHU, KOTOpasi HE SBISETCS
CJICJICTBMEM HE3HAHUS WM HETIOHUMaHHS ydeOHOTO MaTepuana), T.e. MPaBUIHHO BBITIOJHEHO 86—
100 % paboTBhL.

Otmetka «4» (30 — 34 GaIoB) CTaBUTCS B CIACAYIONIMX CIydasix: paboTa BBITOJHEHA MMOJHO-
CTBI0, HO 0OOCHOBAHMUSI IIar0B PEIICHUS] HEJJOCTATOUHBI (€CIIM yMEHHE 000CHOBBIBAThH PACCYKICHUS
HE SIBIISUIOCH CIIeUaIbHBIM OOBEKTOM IPOBEPKH); IOMYIIeHa OJ(HA OIKUOKA, UM eCTh JBa — TPU
HeouéTa B BBIKIIAJIKAX, PUCYHKAX, YepTekax WM rpadukax (eciam 3TH BHABI pabOT HE SBISIIUCH
CHeIHalIbHBIM 00BbEKTOM IIPOBEPKH), T.€. MPABUIBHO BHIMOIHEHO 74—84 % paboThI.

Ormerka «3» (24 — 29 6auIOB) CTaBUTCS, €CIU: JOMYIICHO HE 0oJiee IBYX OMIMOOK Win 0o-
Jee IByX — TPEeX HEJOYETOB B BBIKJIAJKAX, yepTexkax Wiu rpadukax, Ho oOydaromuiica obnagaer
00s13aTeIbHBIMUA YMEHHSIMH T10 TTPOBEPSIEMOIA TEME, T.€. MPaBUWIbHO BhINOIHEHO 60 —73 % paboThI.

Otmerka «2» (0 — 23 Ga/IoB) CTAaBHUTCS, €CIIM: JOMYIIEHBI CYIIECTBEHHbBIC OIMIMOKH, MOKa-
3aBIIUE, YTO OOydJaIOUIMiics HEe 00JajaeT 00sA3aTeIbHBIMA YMEHHUSMH I10 JaHHOW TeME B IMOJHOU
Mepe, T.€. BbInoidHeHo MeHee 60 % paboThl.

OnepaTuBHBIN KOHTPOJIb
(1 koHTpoOJILHAR paboTa 3a ceMecTp,
max = 40 6aJ1;10B)

Onenka Banabl

5 35-40
4 30-34
3 24 - 29
2 0-23
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