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Hepeqenb Komnemenuuﬁ u undukamopoe 00CHUIICCHUA Komnemeuum? C YKa3anuem smanoe t]mpmupoeanuﬂ 6 npoyecce 0C60€HuA Oucuunﬂuuw

Komnemenyusi:
OIIK-2 Crioco0eH ucnob30BaTh MareMaTuyeckue, Gpu3ndeckue, GU3nKo-XUMHUECKUE, XUMUYECKHE METO/Ibl JJIs PELIeHUs 3a1a4 IPpodeCcCHOHATbHON
JeSATeIbHOCTH

Hnouxamopol docmudicenusi KomnemeHyuu:
OIIK-2.1 3naetr ocHOBBI AU PepeHInanbHOr0 U MHTETPAIbHOTO UCUUCIIEHUS, TU(PepeHINaNbHbIX YPAaBHEHUH, TEOPHH BEPOSTHOCTEH U MaTeMaTH-
YEeCKON CTaTUCTUKM, TEXHUYECKHE U NMPOrpaMMHbIE CPEICTBA pealn3alud MHPOPMALMOHHBIX TEXHOIOTUH, (U3MUECKUE OCHOBBI MEXaHUKH, (PU3UKU
KOJICOaHWUH BOJIH, SJIEKTPUYECTBA U MAarHETH3Ma, dJIEKTPOJANHAMHUKH, CTATUCTUYECKON (PU3MKH M TEPMOJUHAMUKH, OCHOBBI XUMHUH, TIPUHIIHUITBI CTPOE-
HUS BEILLECTBA, OCHOBBI KJIACCU(PHUKAILIMKA COSUHEHUIN, OCHOBHBIE MEXaHU3MBbI IPOTEKAHUS XUMMUYECKUX PEAaKLUi, OCHOBHbIE 3aKOHBI TEPMOJANHAMUKHU
OIIK-2.2 YMmeeT npoBOJAUTH aHAIN3 (DYHKIIMIA, PEIIaTh OCHOBHBIE 33/1a4H TEOPHH BEPOSITHOCTH U MaTEMAaTUYECKON CTAaTHUCTUKH, PEUIaTh yPaBHEHUS U
cucreMbl AU depeHInaNbHbIX YpaBHEHHH, paboTaTh B Ka4eCTBE M10JIb30BaTENsl IEPCOHATBLHOIO KOMIIBIOTEPA, UCIOIb30BATh YUCIEHHBIE METOJIBI pe-
[ICHUS] MATEMAaTHIECKUX 33124, HCIIOJIb30BATh S3bIKH M CHCTEMBI TPOTPAMMHUPOBAHUS, UCIIOJIb30BaTh (PU3UUECKUE 3aKOHBI, XUMUYECKHE 3aKOHBI, TEP-
MOJIMHAMHUYECKHE CIIPAaBOUHBIE JaHHBIE, PE3YIbTAThl (PU3UKO-XMMUYECKOTO SKCIIEPUMEHTA
OIIK-2.3 Brageer HaBbIKaMH HCIIOJIb30BAaHMSI MATEMaTHUECKOTO ariapara, HaBbIKaMy TOMCKa U oOMeHa nH(popManuei B TI00abHBIX U JTOKaIbHBIX
KOMIIBIOTEPHBIX CETAX, TEXHUYECKMMU U MPOrpaMMHBIMU CPEJICTBAMM 3allUThl MH(GOpMALMU, NPOBEAEHUS (U3NYECKUX U3MEPEHUll, KOPPEeKTHOH
OLIEHKU TIOTPEIIHOCTEH, MPOBEJCHUS JUCIIEPCHOTO aHAIN3a U CHHTE3a, SKCIICPUMEHTAIBHBIMA HABBIKAMH OTPEICICHUs U3NIECKUX M XUMHUYECKUX
CBOWCTB COEIMHEHH, YCTAHOBJICHUS CTPYKTYPbl COETUHEHNUH, HABBIKAMH PELICHHsI TUIIOBBIX 33734 B 00JaCTH X MMUYECKON TEPMOIMHAMUKU

Dmanwl popmuposanus Komnemenyuu
(vkazamo 6ce memwl uz PI1/])

Huouxamopwt oocmu- 11 Haumenoeanue oyenounoz2o
HCeHUA KOMNemenyuu paxmuueckie Jlabopamopnvie Kypcogoii npoexm cpeocmea
Jexyuu 3anamus, nabopa- SaHAmUSL (padoma)
MOPHBLIL RPAKMUKYM
PI'P, Texymmii KOHTpOJIb,
1.1,1.2,1.3,2.1, KOHTpOJIbHast paboTa, 3a4eT
OIK-2.1, OIIK-2.2, 2.2,3.1,3.2,41, 11,12,13,21,2.2, | He npedycuompe- He npedycmompenst | 3a0unoe:  Texymmii  KOH-

OIIK-2.3 31,32,41,42 Hbl
4.2 TpOJb, KOHTPOJIBHAs paboTa,

3a4CT




Ilepeuensv oyenounvix cpeocme no OUCYUnIUHe

CTATHCTHYECKAA ObPABOTKA 9KCIIEPUMEHTAJIbHBIX JAHHBIX

Min, éannoe Max, éannoe
Ouyenounvie cpeocmea | Kon-6o | (6azoewtit ypo- (noeviuennwlit ypo-

6€Hb) 6€Hb)
Pacuemno-zpagpuueckan 1 18718/ — 30/30/—
paboma
Konmponvnas paboma 1 18/18/24 30/30/40
Iocewaemocmo — 6/6/6 10/10/10
Padoma na npaxmuwe-| 12/12/18 20/20/30
CKUX 3AHAMUAX
Camocmosamenvnaa pa- B 6/6/12 10710/ 20
ooma
Hmozo: 60 100

B tabnuiie yka3zaHbl JaHHbBIE JJ11 OYHOM / OUHO-3a09HOM / 3a04HOM opM 00yUeHUSI.



IlIkana ouenueanusn

Mudposoe
BLIpaKeHue

Bripa:keHue B
OaJsax:

CioBecHoOe
BhIPaKeHHe

Kputepun oneHKH HHANKATOPOB NOCTHKeHHUs TPU (opMe 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
MPUMEHEHUs 3HAHUI; UCTIOJIb3YEeT B OTBETE JOIMOJHUTENbHBIN MaTepua
BCE MPEAYCMOTPEHHBIE MTPOrPaMMOii 3aJJaHMsI BBITIOJIHEHBI, KAYECTBO MX
BBITMIOJTHEHUS OIICHEHO YHMCJIOM OallioB, OJM3KUM K MaKCUMAaJbHOMY;
aHAJIM3HUPYET TOJyYEHHBIE PE3YJIbTAThl; MPOSBISIET CAMOCTOSTELHOCTD
TIPY BHITIOJTHEHHUH 3aJIaHUI

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 oOyueHHst ydeOHbIe 3a/aHHs BBITIOJHEHBI, Ka4eCTBO HX
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 CTYJICHTY, €CIIH TEOPETH-
YEeCKOe COJIep)KaHHe Kypca OCBOCHO YaCTHYHO, HO MPOOeNbl HE HOCST
CYUIECTBEHHOI'O XapakTepa, OOJIBIIMHCTBO NPETYCMOTPEHHBIX MPO-
rpaMMOii 3aJJaHU BBIIIOJHEHO, HO B HUX UMEIOTCS OLIMOKH, PU OTBETE
Ha IOCTABJIEHHBIA BOIPOC CTYIEHT JOMYCKAaeT HETOYHOCTH, HEI0CTa-
TOYHO MPaBUIbHBIE (POPMYITHPOBKH, HAOIIOAAOTCS 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
HE3HAYUTENbHbIE HEIO0YETHl 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 MPOrpPaMMHOIO Marepuasa, JOMyCKaeT Cy-
IIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyIHEHUSMHU BbI-
MOJHSET MPaKTU4YeCKHue paboThl, HEOOXOAUMBIE NMPAKTUYECKUE KOMIIe-
TEHIUU He C(HOPMHUPOBAHBI, OOJIBIIMHCTBO IPEIYCMOTPEHHBIX HpO-
rpaMMoi 00y4yeHHs1 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 TEMBl TUCIUTUINHBI,
HE OTBEYaeT Ha JIOMOJHUTENbHbIE U
HABOJAILME BOIPOCHI MpenoaBaTes.




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((punuan) deaepanbHOro rocy1apcTBEHHOTO
O10PKETHOTO 00Pa30BaTEIHHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HalIMOHATILHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUM YHUBEPCUTET

Iloocomosumenvhulli paxyromem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hampasnenue nonroroBku:__18.03.01 Xumuueckasi TEXHOJIOTHUSI

HpO(l)I/IJIBZ «Xumuieckas mexrHoa02us OpP2aHudeckKux 8euecmesy, «Xumuvyeckas mexmoio2us npu-
DOOHblx oHep2oHocumeneli u VZ.fleDO()Hblx Mmamepuanosy, «lexnonocus nepepaéomku nojaumeposy

KommnuiekT 3aianuii 1Ji1 KOHTPOJILHON padoThI

110 JMCLUIIIIMHE CTATUCTUYECKAA OBPABOTKA DKCIEPUMEHTAJIbHBIX IAHHBIX

Dopma 00yueHus: OUHAA, OUHO-3A0UHASA

Tema 1. __Cayuaiinuvie coovimusn. Cayuaiinle 6eUYUHDL, UX YUCTI06ble XAPAKMEPUCMUKY U 3a-
KOHbL pacnpeoeneHus.

Bapuanr _1_

3aganue 1. merorcs uznenus yeTblpéx copToB. Uncio u3aenuil Kaxaoro copra paBHO COOT-
BETCTBEHHO 2, 3, 4, 5. Jlns koHTpos Haynauy OepyT 7 uzgenuid. OnpeneiauTb BEPOITHOCTb TOTO,
YTO CpPelld HUX OJHO U3JIEJINE NIEPBOTO COPTA, ABa — BTOPOIO, TPU — TPETHET0 COPTa U OJAHO — YeT-
BEpPTOTr0 COpTa.

3aganue 2. Tpu cTpenka MpoU3BENH MO OAHOMY BBICTPENy. BEeposSTHOCTh MOpaKeHHs Lenn
nepBbsIM cTpenkoMm pasHa 0,9, BTopeiM — 0,8, Tpetbum — 0,7. HaliTh BEpOATHOCTH TOTO, YTO: a)
TOJIBKO OJIMH U3 CTPEJIKOB IOMAJET B LI€Jb; 0) TOJBKO JABa CTpeNiKa MONaAyT B II€Nb; B) BCE TpU
CTpEJIKa NONagyT B LEIb.

3aganue 3. B qaHHbBIH pailoH U3A€THs MOCTABISIOTCS TpeMs: GUPMaMu B COOTHOIIEHHH 5:8:7.
Cpenu mpoayKIuu nepBoi pupMbl cTaHIapTHBIE U3enus cocTaBisitoT 90%, Bropoit — 85%, Tpe-
Thel — 75%. HaiiTu BEpOATHOCTH TOTO, YTO: a) MPUOOPETECHHOE M3/ENINE OKAXKETCS HEeCTaHIapT-
HbIM, 0) MPHOOPETEHHOE U3JIeNINe OKa3aJoCh CTaHAapTHBHIM. KakoBa BEpOSTHOCTh TOTO, YTO OHO
W3TOTOBJICHO TPEThel hupmoii?

3ananmne 4. BepoATHOCTh M3rOTOBJIECHUS Ha aBTOMAaTHYECKOM CTaHKE CTaHJAPTHOM AeTanu
paBHa 0,8. HaliTu BepoATHOCTH BO3MOKHOT'O YHCJa MOSABIEHUS OpakOBaHHBIX JAeTajeil cpeau 5
OTOOpaHHBIX.

3agaua 5. Cpennee 3HadeHue JUIHHBI Aetand paBHO 50 cm. [Tonb3ysck nmemmoii UeOkimesa,
OLIEHUTH BEPOSITHOCTb TOT0, YTO CIY4allHO B3sATas JA€Talb OKaXeTcd 1o AnuHe: a) 6omnee 49,5 cMm;
0) "He Oomee 50,5 cm.

3apanme 6. M3BecTHO, uro 75% Beeil MpOMyKIMU, TPOM3BOIUMOM 3aBOJIOM, BBICILIETO COPTA.
OLEHUTh BEPOATHOCTH TOTO, YTO YHCIIO M3JEIHI BbIciIero copra cpear 100 ThIC. M3rOTOBIEHHBIX
OyzeT oTIMYaThCA OT MATEMATUYECKOTO OXKUIaHHS 3TOTO YKcia He 6osiee ueM Ha 1 ThIC. IITYK.

3aganue 7. BepoaTHOCTh TOT0, YTO HENpepbIBHAS CllydaiiHas BelHuuHAa &, pacrpeneraeHHas

M0 MMOKa3aTCJIbHOMY 3aKOHY, IPUHUMACT 3HAUCHUA OoJIbIIINE 48, paBHa e_z . Haiitu minoTHOCTB

pacmpesieNieHus] CIy4aiHON BENMWYUHBI &, QYHKIUIO paclpeleleHus], TOCTPOUTh TpadUKH ITUX
dbyakumii. HaliTn mMaTemaTndeckoe OXuAaHUE, TUCIIEPCUIO, CPEIHEE KBAJAPATUUECKOE OTKIJIOHE-




HUE CITy4aifHOM BEJTMYUHBI &,
3ananue 8. HenpepriBHas cityuaitHas BenuurHa X 3aaHa GpyHkuuei pacnpenenenus F (X).
0, x<1, Haiitu: a) motHocts BepostHocTH f (X); 0) mare-
= (X) _lo 5-(X2 B X) 1<x<2 MaTHU4ecKoe oxunanue M (X)u; B) nucnepcuto D (X); r)
' ' ' BEPOSITHOCTh TOTO, YTO CIIydaiiHas BeJIHMYMHA X MpUMET
1 x> 2. 3Hayenue u3 unrtepsana (1,5; 3). Iloctpouts rpaduku

byuknuii F (X) u f (X).

Bapuanr _2_

3ananue 1. B smuke 100 geraneid, u3 Hux 10 6pakoBaHHbIX. Haymady u3BlIeUeHbI YETHIPE
netanu. HallTu BEpOsSTHOCTh TOr0, YTO CPEAM WU3BJIICUEHHBIX JAETaleil: a) HET OpaKOBaHHBIX; 0)
HET FOJIHBIX.

3ananue 2. Mmeercs Tpu curHanuzaropa o noxape. BeposiTHOCTH TOro, 4TO CUTHAJIU3ATOPhI
IpU TOXape cpaboTaroT, cOOTBETCTBEHHO paBHbl P, =01; p,=0,6; p, =0,5. Haiitu Beposr-

HOCTHU TOTO, UTO IpH noxape cpadotaer: 1) A — onuH curHanuzarop; 2) B — aBa curnanmzaro-
pa; 3) C — Tpu curnanuzaropa; 4) D — XOTs ObI OJMH CUTHAIU3ATOP.

3apanue 3. CoriiacHO OIIEHKE SKCIEpPTa y4acTOK 3eMiu Oyin3 HacerneHHoro myHkrta N oka-
XKeTcsi HePTEHOCHBIM C BeposATHOCTHIO 0,2 1 mycThIM ¢ BeposTHOCTBIO 0,8. [ToTeHnmansHblii MH-
BECTOp PEIIMJI 3aKa3aTh JOMOJIHUTEIbHOE HccienoBanne. HedrenqoOpiBatomas KoMImanus, opra-
HU3YIOIIas 3TO crenu(uuecKoe uccienoBanue, oneHnBaet B 90% HaaeKHOCTh MOATBEPKICHUS
HeQTH B TOM ciy4ae, Koraa HeTh ecTb, U B 70% Haqe)KHOCTh OTPHUIIAHUS HAJTMYUS HEPTH, €CITN
Hedtu Her. HaiiTh BeposSTHOCTH HE(PTEHOCHOCTH ydvacTka: 1) B ciiydae MOATBEPIKAAIOIIETO
HeTh pe3ysbpTaTa UCCICI0BaHKS; 2) B Cydae OTPHUIIAIONICTO HE()Th pe3ysibTaTa HCCIICA0BAHNUSI.

3aganue 4. Ha ¢dakynprere HacumthiBaeTcs 1825 cryaentoB. KakoBa BEpOSTHOCTH TOTO,
4TO0 | CEHTSAOPS SBIISCTCS JHEM POXKIACHHS OJHOBPEMEHHO YETHIPEX CTYACHTOB (akyinbTeTa?

3ananme 5. Jleranb, U3rOTOBICHHAs aBTOMATOM, CUMTAETCSl TOAHOM, €CITU €€ OTKIOHEHUE
pa3mepa OT HOPMBI HE TMPEBBIIACT MO a0cooTHOM BennunHe 10 MM. OTKIIOHEHUE TTOAYUHEHO
HOPMaJIbHOMY 3aKOHY C (0,5). CKOJIBKO HEOOXOMMO M3TOTOBUTH JIETajeid, 4TOOBI C BEPOSITHO-

cTbto He MeHee 0,95 cpenn HUX OKa3anach XOTs Obl 0/1Ha OpakoBaHHas €Talb?

3agauya 6. BeposTHOCTH M3roTOBIIEHUS HECTaHAApTHOU Aetanu paBHa 0,1. C moMoipto Hepa-
BeHCTBa YeObllieBa OLEHUTh BEPOSITHOCTh TOTO, YTO JI0JIs1 HecTaHapTHhIX aeraneit u3z 1000 oto-
OpanHbIX HaxoauTcs B rpanunax ot 0,08 1o 0.11. PemuTs 3a1auy ¢ M3MEHEHHOM MTPpaBoil rpaHuLen
(0OBSICHUTB, ITOYEMY ATO HEOOXOAMMO CJIeNIaTh). Y TOUHUTh Pe3yJIbTaT, UCTIONb3Yysl MHTETPAIbHYIO
TeopeMy MyaBpa-Jlamnaca.

3aganue 7. [IIOTHOCTH BEPOSITHOCTH HOPMAJIBHO PACHPEECIIEHHON CIydallHOM BEJIUYHHBI

1 PRTtEY;
V127

JUCTIEPCUIO CITydailHOW BenMuMHbl X , UHTErpanbHyl0 QyHKUUIO pacnpeneneHus. [loctpoutsb
rpaduky MJIOTHOCTH pacHpeneseHus] W HHTerpadbHOM (QyHKIuU pacnpeneneHus. Haiitu

X umeer BU: f(x)z . Haiitin koaddunment Kk, MatemMaTHueckoe OXUJaHHE U

P(-1<x<4).
3ananue 8. HenpepwiBHas ciydaiinas BenmuunHa X 3aqana QyHkimed pacipenencuus F ().
0, x<2, Haiitu: a) minotHocTh BepositHocTH f (X); 6) MaTemaru-

gyeckoe oxumanue M (X); B) aucnepcuto D (X); r) Beposr-
HOCTB TOTO, YTO CIy4aiiHas BeJIU4YHHA X NPUMET 3HAYEHHE
1, x>4 u3 uHTepBana (3, 5). lloctpouts rpaduxu Gynkumii F (X) u

f (X).

F(x)=40,25x* —x+1 2<x<4,




MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBaHus Poccuiickoit denepannn
HmwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((unnan) ¢peaepaabHOro rocyaapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET

Tloozomosumenvhviii ghaxynvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotopku:___18.03.01 Xumuyeckasi TEXHOJOT U

HpO(bI/IJ'IBZ «Xumuveckas mexnono2us OpSaHudeckux 6euecmey, «Xumuyeckas mexmono2us npu-
DO()Hblx 3H€D20H0€um€ﬂ€ﬁ u yeﬂepodelx Mmamepuanosy, «lexnonoaus nepepa60ml<u nojaumeposy

KommuiekT 3aganuii 1J1s1 BBINOJTHEHUsI pacdeTHO-Tpaduyeckoi padoTsl

110 JUCLHUIIJIMHE CTATUCTUYECKAA O5PABOTKA DKCIEPUMEHTAJIBHBIX JAHHAIX

Dopma 00yueHusA: OUHASA, OUHO-3A0UHAS

PI'P 1. Cmamucmuueckas 00padomKa IKCREPUMEHM ATbHBIX OAHHbIX.

Ouenka napamempos. Cmamucmuyueckas npogepKa 2unomes.

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

ITo mpeacraBneHHOI BBIOOPKE BHIMOIHUTD CIEAYIOIINE 3aaHUSA:

1. IlocTpouTs BapualMOHHBINA psif BHIOOpKH. OmnpenenuTs pa3max BeIOOpKkH. Haiitm skctpe-
MaJIbHbIE€ CTATUCTUKH U1 BEIOOPKHU.

2. Haiitu craTucTHYeCcKHe OIICHKH YMCIIOBBIX XapAKTEPUCTUK CIYyYalHBIX BETHMYMH (MaTeMaTH-
YECKOI0 0KMJaHMsI, AUCIIEPCUH, CPETHEKBAAPATUUECKOIO OTKJIOHEHUS)

3. IlocTpouTh BEIOOPOYHBIH 3aKOH paCIpeIeIICHUS.

4. ITocTpoUTh TUCTOTPAMMY.

5. Ilo Buay rucrorpamMmsl c(hOpMyIHpPOBaTh TUIIOTE3Y O TEOPETUUYECKOM 3aKOHE pacrpesese-
HUSL.

6. HaiiTm MeTomoM MakCHMaJbHOTO MPaBIONONOOWS OIEHKH MapaMeTpOB THIIOTETUYECKOTO
pacnpeneseHusl.

7. HaifTu nHTEpBabHbIE OLIEHKH JUISl TAPAMETPOB TMIIOTETUYECKOTO PACIIPEETICHUs ¢ Ha/lekK-
HocThIO 0,95.

8. [IpoBepuTh TUIOTE3Y O BUE pacIpeieieHus ¢ MoMoIbio Kpurepus [Iupcona. B cimyuae ot-
PHLIATENILHOTO Pe3yibTaTa BEpHYThCH K 1. 4.

9. Ha nmucte ¢ BeIOOpoUHON QYHKIIMEH pacpeneseH s MOCTPOUTh (TI0 ToukaMm) rpaduk QpyHK-
IIUH THIIOTETUYECKOTO pacrpeieeHusl.

10. Ha nmcre ¢ ructorpaMMoil OCTPOUTH TpadUK MIOTHOCTH THIOTETHYECKOTO pacmpeserne-
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 OleHHBAETCH 0TMETKO# «5» (26 — 30 OamioB), ecnu: paboTa BBIIOIHEHA ITOJIHO-
CTBIO; B JIOTHUECKUX PACCYKACHUSAX U 00OCHOBAHUY PEIICHUS HET MPOOEIOB U OMKOOK; B PEILICHUH
HET MaTeMaTUYECKUX OIMMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OMHMCKH, KOTOpasi He SBISETCS
CJICZICTBUEM HE3HAHMS WIM HENOHMMaHMA y4eOHOTO Marepuana), T.e. MPaBUWIBHO BBIIIOIHEHO 86—
100 % paboTHL.

Otmetka «4» (23 — 25 0aIoB) CTAaBUTCS B CICAYIONUX Clydasix: pa00oTa BBIIIOJHEHA MOJI-
HOCTbHIO, HO 000CHOBAHHUS 1IarOB PEIICHUs HEJOCTATOUHBI (€CIu yMeHHue 000CHOBBIBATh pacCyXie-
HUS HE SIBJISJIOCH CHENMANIbHBIM O0BEKTOM MPOBEPKH); JOMYyIIEHA OJHA OLIMOKA, WIM €CTh JABa —
TpHU HeJouéTa B BBIKJIAJKAX, PUCYHKAX, UepTeKax WK rpadukax (eciu 3TH BUABI paboT HE SBIIS-
JMCh CHEMATbHBIM 00BEKTOM IPOBEPKH), T.€. IPABUIBHO BBIOTHEHO 74—84 % paboThl.

Ormerka «3» (18 — 22 GaioB) CTaBUTCS, €CIIH: JOMYIIEHO HEe 0oJiee ABYX OMUOOK Min 60-
Jee IBYX — TPEX HEJOYETOB B BBIKJIAJKAX, YepTeXax WM rpadukax, HO oOydarommiics o0nagaer
00s3aTeNIbHBIMA YMEHHSIMHU 110 TIPOBEPSIEeMOM TeMe, T.€. IPaBUWIbHO BBINMOIHEHO 60 —73 % paboThL.

Otmerka «2» (0 — 17 GayioB) CTaBUTCS, €CJIU: JOMYIICHBI CYIIECTBEHHBIC OIIMOKH, TOKa-
3aBIlIME, YTO OOydaroluiics He o0janaeT 00s3aTeIbHBIMI YMEHUSIMH 10 TaHHOW TeMme B MOJHOU
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 23-25
3 18 - 22
2 0-17




MuHHCTEpCTBO HAyKH U BhICIIETro oOpa3oBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((punuan) deaepanbHOro rocy1apcTBEHHOTO
O10KETHOTO 00Pa30BaTEIHHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HalIMOHATILHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUM YHUBEPCUTET

Iloocomosumenvhulli paxyrbmem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hampasnenue nonroroBku:__18.03.01 Xumuueckasi TEXHOJIOTHUSI

HpO(l)I/IJIBI «Xumuueckas mexHou02us OP2aHudecKux 8euecmey, «Xumuueckas mexmono2us npu-
DOOHblx oHep2oHocumeneli u VZJZQDO()Hblx Mmamepuanosy, «lexnonocus nepepa60m7<u nojaumeposy

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

o JUCHHUIIIIMHE CTATUCTHYECKAA OBPABOTKA 3KCIIEPUMEHTAJIbHbBIX JAHHAIX

3ananue 1. B smumke 100 geraneii, n3 aux 10 OpakoBanabix. Haygady u3BiedeHsl 4eThIpe 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 curHanuzaropa; 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
pelmi 3aKka3aTh JONOJHUTENbHOE HuccienoBanue. HedrenoOpiBaronias koMnanusi, OpraHU3yo1as
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(DTEHOCHOCTH y4acTKa: 1) B ciiydae MOATBEPKIAIOLIEro HeTh pe3ynbTara
UCCIICIOBAHMS; 2) B CIIydae OTPHIIAIOIIETO HEPTh pe3ybTaTa UCCISIOBAHUS.

3ananme 4. Ha dakynbrere HacuuThiBaeTcs 1825 crynenToB. KakoBa BeposSTHOCTH TOTO, 4TO 1
CEHTSOPS SABISIETCS JTHEM POKICHHS OJTHOBPEMEHHO YETHIPEX CTYICHTOB (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 HE0OXOMMO U3TOTOBHUTH JETAJICH, 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 xosdpdunment Kk, maTemaTndeckoe OXHIaHUE 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 ciydaiiHas BennunHa X 3amana GyHkiuen pacnpenenenus 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). [Toctpouts 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 pacripeiesICHHS.

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

Haiiti noBeputenbHbId MHTEpBAJ IS OLEHKU, ¢ HaaexkHOCThI0 Y = 0,95, Heu3BecTHOrO Ma-
TEMAaTUYECKOTO OXKUAHUS TeHEPAIbHOW COBOKYITHOCTH B MPEAIOJIOKEHHH, YTO OHA paclpe/ieicHa
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

3aganme 9. Vmerorcss naHHble HaOMIONEHUI HM3MEHEHHUs CpeqHel 3apaboTHOI TIaThl
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. BBIUKCAUTD 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 JIMHUM 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 PErPeccHy 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 JIOTHYECKHUX PACCYKICHUSIX U 000CHOBAHUU PEIICHUS HET MIPOOEIIOB U OMIMOOK; B PEIICHUN
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 BbIMOJIHEHA ITOJIHO-
CTBIO, HO 00OCHOBAHHMSI IIATOB PEIICHUS HEJOCTATOYHBI (€CTTU YMEHHE 00OCHOBBIBATH PACCYKICHUS
HE SIBIISUIOCH CIIeUaIbHBIM OOBEKTOM IPOBEPKH); IOMYIIeHa OJ(HA OIKUOKA, UM eCTh JBa — TPU
Helo4ETa B BBIKJIAJKAX, PUCYHKAX, YepTekKax WM rpadukax (eciau 3TH BHIBI paboT HE SIBISLTUCH
CHeIHalIbHBIM 00BbEKTOM IIPOBEPKH), T.€. MPABUIBHO BHIMOIHEHO 74—84 % paboThI.

Ormerka «3» (24 — 29 6a/uIoB) CTaBUTCS, €CIIU: JOMYIICHO HE 0oJiee IBYX OMIMOOK Win 0o-
Jee IByX — TPEeX HEJOYEeTOB B BBIKJIAJKAX, yepTexax uiu rpadukax, Ho oOyuaromuiics o0Onanaer
00s13aTeIbHBIMUA YMEHHSIMH T10 TTPOBEPSIEMOIA TEME, T.€. MPaBUWIbHO BhINOIHEHO 60 —73 % paboThI.

Otmerka «2» (0 — 23 Ga/IOB) CTABHUTCS, €CJIM: JOMYIIEHBI CYIIECTBEHHbBIC OIMIMOKH, MOKa-
3aBIIUE, YTO OOydYarOUIHiics HEe 00JagaeT 00sA3aTeIbHBIMA YMEHUSMH T10 JTaHHOW TeMe B MOJHOU
Mepe, T.€. BbInoiHeHo 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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