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Hepeqenb Komnemeuuuﬁ u MHO”KQMOPOG 00CMUIICCHUA Komnemenuuﬁ C yKa3anuem smanoe d)opmuposauuﬂ 6 npoyecce 0C60€HuA 0"Cl(lanILlel

Komnemenyus:
YK-1 CriocobGeH oCymecTBIsITh MOUCK, KPUTUICCKUI aHaTN3 U CUHTE3 MHPOPMAIUH, MPUMEHSITh CHCTEMHBIN MOIXOM ISl PEIICHHSI TOCTaBICHHBIX
3azad.

Hnouxamopel 0ocmudicenus KOMnemeHyuu:
YK-1.1 3naeT MeTOAMKHU MOUCKA, cOOpa U 00pabOTKK HHGOPMAIINH; aKTyaJIbHBIE POCCHICKUE U 3apyOe)KHbIC UICTOYHUKH MH(pOopMaluu B cdepe mpo-
(heccuoHaIbHOM NEATEIIEHOCTH; METO/I CHCTEMHOTO aHAIH3a
YK-1.2 YMeer npuMeHsITh METOJIUKH MOKCKA, cOopa U 00paboTku MHGOPMAIIUU; OCYIIECTBIATh KPUTUYECKUI aHAIN3 U CHHTE3 WH(OpMALIUH, MOITY-
YCHHOUW U3 Pa3HBIX HCTOYHHUKOB; PUMEHSITH CHCTEMHBIH ITOAX 0T IS PEIICHUS TIOCTABJICHHBIX 3a/1a4
YK-1.3 Bnageer HaBbIkaMu MOUCKa, cOOpa U 00pabOTKHU, KPUTHUECKOTO aHAINM3a U CUHTe3a MH(GOPMAIIUU; HCIOJIb30BaHUS CUCTEMHOTO MOAX01a JIs
pEIICHHUs TTOCTABIICHHBIX 3314

Komnemenyus.:
ITK-4 Crioco0eH oCymeCTBISITh KOHTPOIb COCTOSIHHSI YCIIOBUH Tpy/la Ha pabouux MecTax U coOoacHus TpeOOBaHU 0€3011acHOCTH

Hnouxamopsl docmudicenuss KOMNemeHyuu:
IK-4.1 3HaeT nepeyeHb OMACHOCTEH, mapaMeTpbl HCTOYHUKOB OMIACHOCTH pabodel cpeibl U TPYJOBOIO MpoIiecca, HeOOXOIMMBIC ISl PAHKHPOBAHUS
HEraTUBHBIX (PAKTOPOB U BHIPAOOTKH 3AIIUTHBIX MEP
IMK-4.2 YMeet oCcylIecTBIATh cOOp U aHAIHM3 JOKYMEHTOB M MHpOpMAIUU 00 YCIOBUSX TPYy/Ia, pa3padaThiBaTh MPOTrPaMMbl TPOU3BOJICTBEHHOTO KOH-
TpOIst
IK-4.3 Bnajgeer HaBBIKAaMH KOHTPOJIS WCIIOJIHEHUS MPABOBBIX M OPTaHHU3AI[MOHHBIX OCHOB TIOPSJKA MPOBEICHUS MPOU3BOJACTBEHHOTO KOHTPOJIS H
CHEIMATLHON OIEHKH YCIOBHM TpyAa

dmanwvt hopmuposanua komnemenyuu

Huouxamoput do- (vkazamo ece memwl uz PIIJ])
Haumenoeanue ouenouno-
CIUICEHUS KOMne- Ilpaxkmuueckue .
Jlabopamopnuvie Kypcoeoit npoexm 20 cpeocmea
meHuyuu Jexuyuu 3anamus, n1adopa-
3anamus (paboma)

MOPHBLIL NPAKMUKYM

PI'P, Ttexymmii KOHTpOJIb,

VK-11,VK-1.2, VK- |11,12,13,2.1,22,| 11,12,13,21,22, | Henpedycuompe- | He npedycmompe- |\ 1 o5 padora, sauer

13 31,32,41,4.2 3.1,3.2,4.1,4.2 HbL Hol

3aoynoe: Texkyummii KoOH-

MK-4.1, MK-4.2, K- [1.1,12,1.3,2.1,2.2,| 11,12 ,13,2.1,2.2, | Henpedycmompe- | He npedycmompe- | TPOIb, KOHTPOJIBHAA pabora,
4.3 3.1,32,4.1,42 3.1,32,41,4.2 Hbl Hbl 3a4eT




Ilepeuensv oyenounvix cpedcme no oucyuniune (MooyJio)

CTATHCTHYECKAA ObPABOTKA 9KCIIEPUMEHTAJIbHBIX TAHHBIX

Min, éannoe Max, oannoe
Ouenounvie cpeocmea | Kon-6o | (6aszoewtil ypo- (noeviuennwlit ypo-

6€Hb) 6€Hb)
Pacuemno-zpagpuueckan 1 18/ — 30/
paboma
Konmponvnas paboma 1 18/24 30/40
Iocewqaemocmo — 6/6 10/10
Paboma na npaxkmuue- B 12718 20730
CKUX 3AHAMUAX
Camocmosamenvnaa pa- B 6/ 12 10/ 20
ooma
Hmozo: 60 100

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




IlIkana ouenueanusn

Mudposoe
BLIpaKeHue

Bripa:keHue B
OaJsax:

CioBecHoOe
BhIPaKeHHe

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHUsI TPU (popMe KOHTPOJIsI:

JK3aMeH / 3a4eT ¢ OIeHKOM

3ayer

5

87 -100

OTInYHO
(3a4TeHo)

OneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, €CIM TEOPETUYECKOEe CO-
JiepKaHue Kypca OCBOCHO ITOJIHOCTBIO, 0e3 Mpo0esoB; MCUepIIbIBAIONIE,
MOCJIEZIOBATEIbHO, YETKO M JIOTMYECKH CTPOMHO HM3JaraeT MaTepua;
CBOOOJHO CIIpaBIIsieTCsl € 3a/Ja4aMd, BONPOCAMU M APYTUMH BUIAMHU
MIPUMEHEHUS 3HAHMIA; HCTIONb3YeT B OTBETE JOMOJIHUTENbHBIN MaTepual
BCE MPEAYCMOTPEHHBIE MTPOrPaMMOii 3aJJaHMsI BBITIOJIHEHBI, KAYECTBO MX
BBITMIOJTHEHUSI OIICHEHO YHWCJIOM OajuioB, OMU3KHUM K MaKCHUMAalbHOMY;
aHAJIM3HUPYET MOJyYEHHBIE PE3YJIbTAaThl; MPOSBISIET CAMOCTOSTENILHOCTD
TIPY BHITIOJTHEHUH 3aJIaHUH

74 - 86

Xopormio
(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
BBITIOJIHEHMSI TOCTATOUYHO BbicOkoe. CTYJIEHT TBEpAO 3HAET maTepual,
rPAaMOTHO M MO CYILIECTBY M3JIAraeT €ro, He JOMycKas CYIIEeCTBEHHBIX
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 MMEIOTCS OLIMOKH, IPU OTBETE
Ha IOCTABJIEHHBIA BOIPOC CTYIEHT JOMYCKAaeT HETOYHOCTH, HEI0CTa-
TOYHO MPaBUIbHBIE (POPMYITHUPOBKH, HAOIIOJAIOTCS HAPYILIECHHS JIOTHYe-
CKOM MOCJIEJOBATEIILHOCTH B M3JI0KEHUH ITPOrPAaMMHOTO MaTepraa.

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-
CTOSATENBHOIO BBIBOJA, PEUYEBBIE OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIBHO
(He 3auTeHO)

OneHka «HEyIOBIETBOPUTEILHO» BBICTABISETCS CTYACHTY, €CIIM OH HE
3HAeT 3HAYMTEIBHON YacTH MPOrpPaMMHOIO Marepuala, JOIYyCKaeT Cy-
IIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJBIINMH 3aTPyIHEHUSMHU BbI-
MOJHSET MPaKTU4YeCKHue paboThl, HEOOXOAUMBIE NMPAKTUYECKUE KOMIIe-
TEHIUU He C(HOPMHUPOBAHBI, OOJBIIMHCTBO IPEIYCMOTPEHHBIX MpO-
rpaMMoi 00y4YeHHUsl y4eOHbIX 3aJlaHUH HE BBINOJIHEHO, 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.




MuHHCTEpCTBO HAyKH U BhICIIETr0 00pa3oBanus Poccuiickoit deneparuu
HmxHexkaMCKuli XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((punuan) deaepanbHOro rocy1apcTBEHHOTO
O10KETHOTO 00Pa30BaTEIHHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HalIMOHATILHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUM YHUBEPCUTET

Iloocomosumenvhuili paxyromem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noaroroBku:__20.03.01 TexnocdepHas 6e301aCHOCTb

HpO(l)I/IJIBI bezonacnocmv mexnono2uieckux npoyeccos u npous'eodcme

KommnuiekT 3aianuii 1J11 KOHTPOJILHON padoThI

110 JMCLUIIIIMHE CTATUCTUYECKAA OBPABOTKA DKCIIEPUMEHTAJIbHBIX 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 u3aenuii Kakaoro copra paBHO COOT-
BETCTBEHHO 2, 3, 4, 5. JIns koHTposs Haynady OepyT 7 uzaenuit. Onpenenuts BEpOSTHOCTh TOTO,
YTO CpeJId HUX OJHO U3JIENINE NIEPBOTO COpPTa, ABa — BTOPOIO, TPU — TPETHET0 COPTa U OJHO — YeT-
BEPTOr'O COpTAa.

3aganue 2. Tpu cTpenka mMpoU3BENIH MO OJHOMY BHICTpENy. BeposSTHOCTh MOpaXKeHHs LenH
nepBbeIM cTpenkoM pasHa 0,9, BTopeiM — 0,8, Tpetbum — 0,7. HaliTh BEpOATHOCTH TOTO, YTO: a)
TOJIBKO OJIMH U3 CTPEJKOB IOMAJET B 1I€Jb; 0) TOJBKO JABa CTpeNiKa MONaIyT B 1€Nb; B) BCE TpU
CTpEJIKa NONagyT B LEIb.

3aganue 3. B qaHHbBII pailoH U3€THsI TOCTABISIFOTCS TpeMsl GUpMaMH B COOTHOIIEHNH 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) MPHOOpPETEHHOE U3JIeNIne OKa3aJoCh CTaHAapTHBIM. KakoBa BEpOsITHOCTb TOrO, UTO OHO
W3TOTOBJICHO TPEThel hupmoii?

3aganune 4. BepoATHOCTh M3rOTOBJIECHUS Ha aBTOMAaTHUYECKOM CTAaHKE CTaHJAPTHOW AeTanu
paBHa 0,8. HaliTi BepOSATHOCTH BO3MOKHOTO UYHWCJIa TOSBIICHUS OpaKOBaHHBIX JeTajel cpeau 5
OTOOpaHHBIX.

3agaua 5. Cpennee 3HadeHHe JUTHHBI jJetann paBHO 50 cm. [Tonb3ysck memmoii UeObimesa,
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% Beell MPOAYKIMH, TPOU3BOJAMMON 3aBOAOM, BBICIIETO COpTA.
OLEHUTh BEPOATHOCTH TOTO, YTO YHCIIO M3JEIHI BbIciiero copra cpeau 100 ThIC. M3rOTOBIEHHBIX
OyzeT oTIMYaThCA OT MATEMATUYECKOTO OXKUIaHHS 3TOTO YKcia He 6osiee ueM Ha 1 ThIC. IITYK.

3aganue 7. BepoATHOCTH TOT0, YTO HENpepbIBHAS Cily4aiiHas BeIHYMHA &, pacrpeaeneHHas

10 TI0Ka3aTeTbHOMY 3aKOHY, NPUHMMAET 3HAaueHMs Gonpine 48, paBHa € °. HaifTm mIoTHOCTH
pacmpesieNieHus] CIy4aiHON BENMWYUHBI &, QYHKIUIO paclpeleleHus], TOCTPOUTh TpadUKH ITUX
dbyakumii. HaliTn mMaTemaTndeckoe OXXuJaHUE, MTHUCIIEPCUI0, CPEeIHEe KBAJAPAaTUUECKOe OTKJIOHE-




HUE CITyJaitHOW BETMYHMHBI &,
3ananue 8. HenpepriBHas cityuaitHas BenuurHa X 3aaHa GpyHkuuei pacnpenenenus F (X).
0, x<1, Haiitu: a) motHocts BepostHocTH f (X); 0) mare-
Mmatndeckoe oxxkuganue M (X); B) nucrepcuro D (X); r
F(x)=1405-(x*-x) 1<x<2, ! (X); B) amcriep (X); 1)
BEPOSTHOCTh TOTO, YTO CIy4daliHas BelIWYrWHA X TPUMET
1, X>2. 3HaueHue u3 uaTepBaina (1,5;3). Iloctpouts rpaduxu

P |y p

byuknuii F (X) u f (X).

Bapuanr _2_

3ananue 1. B smuke 100 geraneid, u3 Hux 10 6pakoBaHHbIX. Haymady u3BlIeUeHbI YETHIPE
neranu. HaiiTu BeposSTHOCTH TOTO, YTO CPEIH M3BJICUCHHBIX JI€TalCi: 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 moxape cpadotaer: 1) A — oauH curHanuzarop; 2) B — aBa curnanmzaro-
pa; 3) C — Tpu curnanuzaropa; 4) D — XOTs ObI OJMH CUTHAIU3ATOP.

3apanue 3. CoriiacHO OIIEHKE JKCIEepTa y4acTOK 3eMiu 0yin3 HaceneHHoro nmyHkra N oka-
XKeTcsi HePTEHOCHBIM C BeposATHOCTHIO 0,2 1 mycThIM ¢ BeposTHOCTBIO 0,8. [ToTeHnmansHblii MH-
BECTOp PEIIMJI 3aKa3aTh JOMOJIHUTEIbHOE HccienoBanne. HedrenqoOpiBatomas KoMIanus, opra-
HU3YIOIIasl 3TO crenu(uuecKoe uccienoBanme, oueHrnbaet B 90% HaJeKHOCTb MOATBEPKICHUS
HeQTH B TOM ciy4ae, Koraa HeTh ecTb, U B 70% Haqe)KHOCTh OTPHUIIAHUS HAJTMYUS HEPTH, €CITN
Hedrtu Her. HaiiTh BeposSTHOCTH HE(PTEHOCHOCTH ydvacTka: 1) B ciydae MOATBEPKIAIOIIETO
HedTh pe3ysbpTaTa UCCICI0BaHMs; 2) B CIydae 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. Jleranp, U3rOTOBIEHHAs aBTOMATOM, CUMTAETCSl TOJAHOM, €CITU €€ OTKIOHEHUE
pa3mepa OT HOPMBI HE TMPEBBINIACT MO a0cooTHOM BenmnunHe 10 MM. OTKIIOHEHUE TTOTYNHEHO
HOPMaJIbHOMY 3aKOHY C (0,5). CKonpKO HEOOX0AMMO U3TOTOBUTH JeTaliel, UTOObI ¢ BEPOSTHO-

cTbto He MeHee 0,95 cpenn HUX OKa3anach XOTs Obl 01Ha OpaKoBaHHas ETaJb?

3agauya 6. BeposTHOCTH M3roTOBIIEHUS HECcTaHAAapTHOU Aetanu paBHa 0,1. C momoripto Hepa-
BeHCTBa YeOblleBa OLEHUTh BEPOSITHOCTh TOTO, YTO JI0JIs1 HecTaHapTHhIX Aeraneit n3 1000 oto-
OpanHbIX HaxoauTcs B rpanunax ot 0,08 1o 0.11. PemuTs 3a1auy ¢ M3BMEHEHHOM MTPpaBoi rpaHuLIen
(0OBSICHUTB, ITOYEMY 3TO HEOOXOAMMO CJIeNIaTh). Y TOUHUTh Pe3yJIbTaT, UCTIONb3Yysl HHTETPATbHYIO
TeopeMy MyaBpa-Jlamnaca.

3aganue 7. [IIOTHOCTH BEPOSITHOCTH HOPMAJIBHO PACHPENEICHHON CIy4allHOW BEIWYHHBI

1 o KOcTF
V127

JUCTIEPCUIO CITydailHOW BenW4yMHbI X , MHTErpabHyl0 (QyHKIMIO pacnpeaenenus. [loctpoutsb
rpauky TJIOTHOCTH paclpeneieHuss W HHTerpadbHOM (GyHKUIuM pacnpenenenus. Haiitu

X uMeer BUI: f(X): . Haittu xoaddunment Kk, maremarnueckoe OXKUJaHUE H

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

gyeckoe oxuaanue M (X); B) aucnepcuto D (X); r) Beposr-
HOCTh TOTO, YTO CITydYaifHas BeTMYMHA X MPUMET 3HAYCHUE
1, X>4. u3 untepsana (3, 5). [locrpouts rpaduku dyukimii F (X) u

f (X).

F(x)=40,25x* —x+1 2<x<4,




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannn
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET

Tloozomosumenvhviii haxyrvmem
Luxn puzuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noarotosku:__20.03.01 TexnocdepHas 6€301aCHOCTD

HpO(bI/IJ'IBZ beszonacnocmes mexnonocuueckux npoyeccos u np0u360()cm6

KommuiekT 3agaHuii 1J1s1 BHINIOJTHEHUS] pacdeTHO-Tpaduyeckoi padoTsl

110 JUCLHUIIJIMHE CTATUCTUYECKAA O5PABOTKA DKCIIEPUMEHTAJIBHBIX JAHHAIX

Dopma 00yueHusA: OUHASA, OUHO-3A0UHAS

PIP 1. Cmamucmuueckas 00padomKa IKCHEPUMEHMAIbHbIX OAHHbLX.

Ouenka napamempos. Cmamucmuueckas nPo6epKa 2ZUnOmes.

3ananmue. 3anana Beioopka u3 30 3J1€MEHTOB, HOPOXKIEHHAs! HEU3BECTHBIM paclpe/ieIeHUEM.

[To mpeacTaBieHHOM BEIOOPKE BBIOJIHUTH CIICTYIOIIHE 33 JaHuUs:

1. IlocTpouTs BapualMOHHBINA psn BbIOOpKH. OmnpenenuTs pa3max BblOOpku. Haiitu skctpe-
MaJIbHBIE CTATUCTHKH ISl BEIOOPKHU.

2. Haiitu craTucTH4ecKkHe OIIeHKH YMCIIOBBIX XapaKTEPUCTUK CIy4YaiHbIX BEJIMUYMH (MaTeMaTh-
YECKOTO OXKHJIAHUS, TUCIIEPCUH, CPETHEKBAIPATHUECKOTO OTKIOHESHMS)

3. ITocTpouTh BEIOOPOYHBIH 3aKOH paclpeaeICHUs.

4. TlocTpOoHUTh TUCTOTPAMMY.

5. 1o Buny rucrorpammsl c(OpMYIMPOBATH THIIOTE3Y O TEOPETHUECKOM 3aKOHE pacIpeselie-
HUSL.

6. HaiiTu mMeTonoM MakCHUMaJbHOTO MPaBIONOA00US OIEHKH MapaMeTpOB THMIIOTETUYECKOIO
pacrpeneneHusl.

7. HaiiTn nHTEepBaNbHbIE OLEHKHU JUI1 apaMeTPOB TUIIOTETUYECKOT0 PACHpeeNIeHHs ¢ HaJexX-
Hoctbio 0,95.

8. IIpoBepuTh runoTe3y o BUAE pacrpesenenus ¢ nomoinpsto kpurepus [lupcona. B cinyyae ot1-
PpHULIATENILHOTO pPe3yNbTaTa BEPHYThHCA K II. 4.

9. Ha nucte ¢ BeIOOpouHON (yHKIIMEH pacmpeneneH st OCTPOUTh (110 ToukaMm) rpapuk QpyHK-
IIUH THIIOTETUYECKOTO pacTIpe/IeTICHNSI.

10. Ha nucre ¢ ructorpaMMmoil moCTpouTh rpaduK IUIOTHOCTH TMIIOTETUYECKOTO pacipezese-
HUSL.

-0,46951 |-0,04161 |-0,18578 |0,122636 |-0,02707
1,187222 10,447924 |-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), ecinu: paboTa BBIIOIHEHA ITOJIHO-
CTBIO; B JIOTHUECKUX PACCYKACHUAX U 00OCHOBAHUU PEIICHHUS HET MPOOEIOB U OINOOK; B PEILICHUN
HET MaTeMaTUYECKUX OIMMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OIUCKHU, KOTOpasi HE SBIISAETCS
CJICZICTBUEM HE3HAHMS WIM HENOHMMaHMA y4eOHOTO Marepuana), T.e. MPaBUJIBHO BBIIIOJIHEHO 86—
100 % paboTHL.

Otmetrka «4» (22 — 26 0aIoB) CTAaBUTCS B CICAYIONUX Clydasx: pa0d0Ta BBIIIOJIHEHA MMOJI-
HOCTbBIO, HO 000CHOBAHHUS 1IarOB PEIICHUS HEIOCTaTOUHBI (€CIM yMeHHEe 000CHOBBIBATh pacCyxkie-
HUS HE SIBJISJIOCH CHENMANIbHBIM O0BEKTOM MPOBEPKH); JOMYyIIEHA OJHA OIIMOKA, WIH €CTh JABa —
TpHU HeJouéTa B BBIKJIAJKAX, PUCYHKAX, UepTekKax WK rpadukax (eciu 3TH BHIbI paboOT HE SIBIIS-
JUCH CIIENUATBLHBIM 00BEKTOM TMPOBEPKH ), T.€. MIPABIIBHO BBIMOIHEHO 74—84 % paboThLI.

Ormerka «3» (15 — 22 6aioB) CTaBUTCS, €CIIH: JOMYIIEHO He OoJiee ABYX OMUOOK Min 60-
Jee IBYX — TPEX HEJ0YETOB B BBHIKJIAJKAX, YepPTekax WM rpadukax, HO oOydarommuics obiagaer
00s3aTeNbHBIMA YMEHHSIMH 110 TIPOBEPSIEMOM TEMeE, T.€. MPaBUIbHO BHIMOIHEHO 60 —73 % paboThl.

Otmerka «2» (0 — 15 GayIOB) CTaBUTCS, €CIIU: JIOMYIICHBI CYIIECTBEHHBIC OIIMOKH, TIOKa-
3aBIlIKE, YTO OOydJaromuiics He o0janaeT 00si3aTeNbHBIMU YMEHUSAMHU 1O JTAHHOW TeMe B IOJIHOMN
Mepe, T.€. BbIIoJHEHO MeHee 60 % paboThl.

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

Onenka | bannbr
5 26 — 30
4 22 - 25
3 15-22
2 0-15

CocTaBUTEND ! Illemenosa O.B.




MuHHCTEpCTBO HAyKU U BBICIIEro oopazoBanus Poccuiickoit denepannn
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnii HALIMOHAJILHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET

Tloozomosumenvhviii ghaxyrvmem
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hamnpasnenue noaroroku:___18.03.02 JHepro- u pecypcocdeperaiiiye npouecchl
B XUMHYECKOIi TEXHOJIOIMU, HePTeXMUU M OUOTEXHOJIOTUH

[Tpoduis: «Mawunsl u annapamol XuMuyeckux npou3800Ccmsy

KommnuiekT 3axanuii 1Ji KOHTPOJILHON padoThI
JJIS1 CTYJIEHTOB 3204YHOTI0 OT/AeJIeHUs

o JUCHHUIIIIMHE CTATUCTUYECKAA OBPABOTKA OKCIIEPUMEHTAJIbHbIX JAHHAIX

3ananue 1. B smmke 100 geraneii, u3 aux 10 OpakoBanabix. Haygady u3BiedeHsl 4eThIpe Je-
tanu. HaiiTu BepoOsSTHOCTH TOTO, YTO CPEAM M3BJICUCHHBIX JCTaJICi: 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

TOTO, YTO MpH Moxape cpadotaer: 1) A — oaun curHanusarop; 2) B — nBa curnanuzaropa; 3) C —
Tpu curHanu3aropa; 4) D — xoTst Obl OAMH CUTHATTU3ATOP.

3ananue 3. CoracHo OIIEHKE PKCIEPTa YIacTOK 3eMJIn 0yin3 HaceaeHHOTo myHKTa N okaxeTcs
HE(PTEHOCHBIM ¢ BeposTHOCTBIO 0,2 u mycThiM ¢ BeposTHOCThIO 0,8. IloTeHIMambHBI MHBECTOP
pelmi 3aKka3aTh JIONOJHUTENbHOE HuccienoBanue. HedrenoOwiBatomas koMnanus, opraHu3yolas
3TO crienupuUecKoe uccieaoBanue, oueHnBaer B 90% HaaeKHOCTh MOATBEPKACHUS HEPTU B TOM
cinydae, korga HedTh ecTb, U B 70% HaJEKHOCTb OTPULIAHUS HATUYUS HEPTH, €ClIU He(TH HET.
Haiitu BeposiTHOCTH HE(TEHOCHOCTH y4acTKa: 1) B cilydae MOATBEPXKIAIOMIEr0 HeTh pe3ynbTara
UCCIIC/IOBAHMS; 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 CTYICHTOB (aKyibTeTa?

3ananue 5. Jleranp, U3roTOBIEHHAs! aBTOMAaTOM, CUUTAETCS TOJIHOW, €CIM €€ OTKIOHEHHE pa3-
Mepa OT HOPMBI HE IMPEBBIIIAET M0 adcomoTHON BemmunHe 10 MMm. OTKIOHEHHE MOAYMHEHO HOP-
MaJbHOMY 3aKOHY C (O, 5). CKoJIbKO HE0OXOMMO U3TOTOBHUTH JETAJICH, YTOOBI C BEPOSITHOCTHIO HE

menee 0,95 cpenu HUX okazanack XOTs ObI 0JTHA OpaKkOBaHHAsS JETaNb?
3aganue 6. [1OTHOCTH BEPOATHOCTH HOPMATBHO PACHpPENEICHHON CIy4yallHOW BETMYHUHBI

—k(x-1)

1 .
X UMeeT BUI: f(x) = f-e . Haiitu koaddurment K, maremarndeckoe 0KUIaHHE U JHC-
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NIEPCHIO CITyYaiHOW BENMWYHMHBI X , HHTETPAIbHYIO QYHKIHIO pactpeaenenus. [loctpouts rpaduku

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

3ananue?. HempepbiBHas ciyvaiiHas BennunHa X 3amana GyHkiuen pacnpenenenus F (X).
0, x<2, Haiitu: a) muotHocth BepositHocTH f (X); 6) mMaremaruue-
F(X)= 0.25x% —x+1 2<x<4 CKOE OXKHJIAHNE M (X); B) mucnepcuto D (X); r) BeposTHOCTH
TOTO, YTO CITy4aliHasi BeJTMYMHA X PUMET 3HaYCHUE U3 WHTEPBa-
S na (3, 5). IToctpouts rpaduku Gyukimii F (X) u f ().

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



BaHHBIM JIaHHBIM, II¢ N — YacToTa MonajgaHus BapUaHT B IPOMEKYTOK (Xi ' X +1]. Haiitn smnupu-
YeCcKyI0 (QYHKIIMIO paclpeaesIeHusl.
Haiit BEIOOpOUHYIO CPEAHIOI0  HECMEIIEHHYIO BEIOOPOUHYIO TUCIIEPCHIO, MOAY U MEIUaHy

Ha OCHOBAHHWH JIAHHOTO PacIpe/IesICHHUS.
Haiiti noBeputenbHbIH MHTEpBAJ IS OLEHKU, C HaJaexKHOCThI0 Y = 0,95, Hen3BecTHOrO Ma-

TEMaTUYEeCKOI'0 O’KUIAHUS FeHEPAIbHOM COBOKYITHOCTH B MPENIOJI0KEHUH, UTO OHA pacupezeneHa
HOPMAJIbHO.

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

3aganmne 9. Vmerorcss naHHble HAOMIONEHUI HW3MEHEHUS CpeIHEW 3apaOOTHOM IIaThl
Y (py©0.) B 3aBUCIMOCTH OT U3MEHEHHS IPOU3BOAUTENBbHOCTH Tpyaa X (wT.) 3a 4 mecsaua 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 |1698,5 | 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 YPAaBHEHUS JIMHUM perpeccuil y Ha X U X Ha Y.

5. Beraucauth k0d)(GHUIHEHT JeTepMUHAINN R? 1 0OBSICHUTB €T0 CMBICTIOBOE 3HAUCHHE.

6. IIpoBepuTh aJIeKBaTHOCTb YPAaBHEHMS PETPECCUH Y Ha X .

7. IIpoBecTu OLIEHKY BEIMYMHBI MOTPEIIHOCTH YpaBHEHHS PErpeccuu Y Ha X U ero koadpgu-

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



Kpurepum oueHKky NUCbMEHHBIX KOHTPOJIbHBIX padoT:

OtBer oneHuBaercss oTMeTKoil «5» (35 — 40 GamioB), eciu: paboTa BBHIMOJIHEHA ITOJHO-
CTBIO; B JIOTHUECKUX PACCYKACHUAX U 0OOCHOBAHUU PEIICHUS HET MPOOEIOB U OINOOK; B PEILICHUH
HET MaTeMaTUYECKUX OIMMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OIUCKHU, KOTOpasi HE SBIISETCS
CJICZICTBUEM HE3HAHMS WIM HENOHMMaHMA y4eOHOTO Marepuana), T.e. MPaBWIBHO BBIIIOJIHEHO 86—
100 % paboTBhL.

Otmetka «4» (30 — 34 GaIoB) CTaBUTCS B CIACAYIONIMX CIydasx: paboTa BBITOJHEHA MMOJHO-
CTBIO, HO 0OOCHOBAHUSI IIArOB PEIICHUS] HEJOCTATOYHBI (€CJIM yMEHHE 0OOCHOBBIBATH PACCYXKACHUS
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 MTPOBEPKH), T.€. IPABUIIBHO BBINOJIHEHO 74—84 % paboThI.

Otrmerka «3» (24 — 29 6a/uIoB) CTaBUTCS, €CIU: JOMYIICHO HE 0oJiee ABYX OMIMOOK min 0o-
jee IByX — TPEX HEIOYETOB B BBIKIIAJKAX, uyepTexax Wiu rpadukax, Ho oOydaromuiics obmamaer
00s13aTEIbHBIMUA YMEHHSIMH T10 TTPOBEPSIEMOI TeMe, T.€. MPAaBMIIbHO BBIOIHEHO 60 —73 % paboThI.

Otmerka «2» (0 — 23 Ga/IOB) CTABHUTCS, €CIIU: JOMYIIEHBI CYIIECTBEHHbIC OIMIMOKH, MOKa-
3aBIIUE, YTO OOydYarOUIHiics HEe 00JagaeT 00sA3aTeIbHBIMA YMEHUSMH T10 JaHHOW TeMe B MOJHOU
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

CocraBurenb : Lllemenosa O.B.




