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Ilepeuenv kKomnemenyuil ¢ yKazanuem ypoeHei ux popmuposanus

Omanwl hopmuposanus Komnemenyuu
(vkazamwv ece memwl uz PII/])

Huoexc Cooepircanue Ilpakmuueckue Haumenoganue oye-
Komnemenyuu KomnemeHnyuu Texuuu 3anamus, navo- | Jlabopamopuwie | Kypcoeoii npo- HOYHO020 cpedcmea
PpamopHulil nPaK- 3anamus exm (paboma)
MUKym
CnocobHocth kK camoopra- | 1.1,1.2,1.3, | 1.1,1.2,1.3,2.1, He npedycmom- | He npedycmom-
OK-5 HU3aIMu U camooOpazoBanuto | 2.1,2.2,3.1, | 2.2,3.1,3.2,4.1, penvi pen
3.2,4.1, 4.2 4.2
CrocoOHOCTh  HCIOJIB30-
BaTh OCHOBHBIE 3aKOHOMEPHO-
CTH, JIEHCTBYIOIINE B TIPOIEC-
C€ H3rOTOBJIEHUS NPOAYKLUU 11,12,13,1 11,1213 21, He npedycmom- | He npedycmom-
OIK-1 TpebyeMoro Ka4yecTBa, 3ajaH- 2.1,2.2,31,1 22,31,32,41, penvl penvl
’ 3.2,4.1,4.2 4.2
HOTO KOJIMYECTBA npu PIP, texymmii Kom-
HAaMMEHBIIIUX 3aTpaTax o0o0IIe- ’
CTBEHHOTO TpyJa ngg; 3a3:eoTHTpOHLHaH
CnocoOHOCTb BbIOMpATh P ’
OCHOBHBIE U BCIIOMOTATENIbHbIE 3ao4Hoe: Texymuii
MaTepUabl ISl U3TOTOBJICHHUS KOHTPOJIb,  KOHTPOJIb-
U3JeNuil, CcrocoObl peannsa- Has paboTa, 3a4eT
IIMA OCHOBHBIX TEXHOJIOTHYE-
CKHMX mponeccoB, aHamutuue- | 1.1,1.2,1.3,| 1.1,1.2,1.3, 2.1, He npedycmom- | He npedycmom-
nK-2 CKMe ¥ uHucleHHble Meronsl | 2.1,2.2,3.1,| 2.2,3.1,3.2,4.1, petbi penbi
npu pazpaboTke ux maremaru- | 3.2,4.1, 4.2 4.2

YEeCKHX  MOJCICH, METOOBI
CTAaHJAPTHBIX HMCHBITAHUM 10
ONPEAEIICHUIO (busuko-

MEXAHUYECKUX CBOWCTB U TEX-
HOJIOTUYECKUX  ITOKa3aTeleu




MaTepHaJIOB M TOTOBBIX H3JIE-
JUH, CTaHJAPTHBIE METOIbI MX
MIPOCKTUPOBAHMS, nporpec-
CHUBHBIE METOJbl DJKCILTyaTa-
AU U3IeIni

IK-20

CrocoOHOCTh  TPOBOJMTH
AKCIEPUMEHTHI 110 3aJaHHBIM
METOMKaM C 00paboTKON u
aHAJIM30M HX  PE3YJIbTaTOB,
COCTABJIATh OMHCAHUS BBIMOJI-
HCHHBIX MCCJICIOBAHUN U TOJI-
rOTaBJIMBATh JAHHBIC NI pa3-
paboTKK Hay4YHBIX 0030pOB U
nyOIuKammit

1.1,1.2,13,
2.1,2.2,31,
3.2,41,4.2

1.1,1.2,13, 2.1,
2.2,31,3.2,41,
4.2

He npeoycmom-
penvl

He npeoycmom-
penbl




Ilepeuensv oyenounvix cpedcme no oucuyunIuHe

CTATHCTHYECKAA O5PABOTKA 3KCIIEPUMEHTAJIBHBIX TAHHBIX

Min, éannoe Max, 6anoe
Ouyenounvle cpeocmea Kon-¢o N N
(6azoewtii yposens) | (nosvluieHHBLIL YPOGEHD)

Pacuemno-ecpagpuueckan pa- 1 18/ — 30/
ooma
Koumponvnasa paboma 1 18/ 24 30/40
Iocewaemocmo — 6/6 10/10
Paboma na npaxkmuueckux 3 12718 20/30
3aHAmMUAX
Camocmoamenvnasn paboma - 6/12 10/ 20
Hmoco: 60 100

B Tabnune ykazaHbl JaHHbBIE 7151 OYHOM / 3a04HOH opM 00yUdeHUSI.




Hokazamenu u Kpumepuu oueHusanun Komnememmﬁ C onucarHuem WKal1 OUCHUGAHUA

Huoexc kom-

Cooepircanue Komne-

Ypoenu oceoenusn Komnemenyuu

nemenyuu meHyuu Ilopozoswiit Ilpoosunymeutii Ilpesocxoonuwiii

OK-5 CriocoObHOCTh K camoopra- | o0yJaromuiicss UMeeT MO- | O0yJaroluiicss BiajeeT HaBbl- | O0OyJaroIUICs CIIOCOOEH MpOsIB-

HU3aluu u CaMOO6pa3OBaHI/IIO HATUC O INPHHIHUIIAX HAYY- | KaMU HpO(bGCCI/IOHaJIBHOI‘O JISITh HAaCTOMYMBOCTL B JOCTHUIXKC-
HOW OpraHu3aly TpyJa O | MBIIUICHUS, 3HaeT U IPUMEHSET | HUU IIOCTaBJIEHHBIX L€ U 33734,
MCTOax U NYyTAX pcalin3a- CII0COOBI COBCPIICHCTBOBAHHUA | AOBOJUTH HAYATOC OO JIOTUYCCKO-
UM BBINOJHAEMOM pabo- | cBoero  Mpo(ecCHOHAIBHOIO | IO KOHIA; BBICTPAaWBaTh MEpPCHEK-
ThI; YMEET OpraHHu30BaTh | YPOBHs, YMEET KPHUTHYECKHU | TUBHBIC JIMHUU CaMOPA3BUTHA H
CaMOCTOSITENIbHBIA  TPYJIO- | OLIEHUBaTh CBOM Mpodeccuo- | caMOCOBepIIEHCTBOBaHUS [MeeT
BOI1 npoliecc, NpuoOpeTaTh | HAJbHBIM U COIIMAJIbHBIN OIBIT; | CTPEMIIEHHE K ITOCTOSSHHOMY Cca-
HOBbIE 3HAHUS, UCIOJbB3YS | CTABUTh L€ M 3aJayd Ul | MOPa3BUTHIO, MOBBIIIEHUIO CBOEH
COBpPCMCHHBIC 06pa3013a- BBITIOJIHCHHA KOHKPCTHBIX pa- KBaJII/ICbI/IKaIII/II/I 1 MaCTCpCTBa
TEJIbHbIE TEXHOJOTUH 0oT;

OIIK-1 CriocoOHOCTh HMCMOJB30BaTh | 3HAHME OCHOBHBIX IOJIO- | 3HAHME METO/I0B ONTUMM3ALUM | IPUMEHEHHE METOAO0B ONTHMH3a-
OCHOBHBIC 3aKOHOMCPHOCTH, )KGHI/Iﬁ, 3aKOHOB MW MCTO- oyun B TIponecCax HU3roTOBJIICHHUA
JNEUCTBYIOIIME B  MpOLECCE | JOB €CTECTBEHHBIX HAayK U OPOAYKINH
HU3TOTOBJICHUA MNPOAYKIIMKU | MATEMATUKHU
TpedyemMoro KauecTBa,
3aJJaHHOTO  KOJIMYECTBA  IIPH
HaMMEHBIINX 3aTparax
00I1IeCTBEHHOTO TPY/la

MK-2 Crioco6HOCTD BBIOMPATH | CIIOCOOHOCTBhIO  BBIOMPATh | CIIOCOOHOCTHIO BBIOMPATh YHC- | CIIOCOOHOCTBIO BHIOMPATH METOIBI
OCHOBHBIC W BCIIOMOT'aTCJIbHBIC | OCHOBHBIE MW  BCIIOMOIa- | JICHHBIC MCTOJBI ITPU pa3pa60T- CTaHAAPTHBIX ACIBITAaHUH 10
MaTepHuaibl sl W3TOTOBJICHUS | TeJIbHBIE MaTepHalbl JJs | K€ MaTeMaTHMYeCKHUX MoOJIeNel | OnpeesIeHUI0 ¢busuxo-

U3JIEeHHA, CIOCOObI pean3auu

OCHOBHBIX  TEXHOJOTUYECKHX
NPOIIECCOB, AHATUTHUYECKUE U
YHCIEHHBIE  METOABI  TIpH
pa3zpaboTKe ux

HA3TOTOBJICHUS W3JeTNH,
CIocoObl peanu3aluu Oc-
HOBHBIX TEXHOJIOTHYECKUX
MPOLIECCOB

I/IBJIG.]'H/If/'I, OCHOBHBIX TEXHOJIO-
TMYCCKUX IMPOLCCCOB

MEXaHNYECKUX CBOWCTB M TEXHO-
JIOTUYECKHUX IIOKa3aTesed Mare-
pUasoB W TOTOBBIX M3JIEIUH,
CTaHJApTHBIE METOJBI UX IPOEK-
THPOBAHUs, IPOTPECCUBHBIE Me-




MaTeMaTHYECKUX MOJeTICH,
METO/IbI CTaHJAPTHBIX
UCIBITAHUH TI0 OMNPEIEIICHUIO
(U3UKO-MEXaHUYECKUX CBOHCTB
u TEXHOJOTHYECKHUX
[IOKa3aTeJiel  MaTepualoB U
TOTOBBIX U3JICIHH,
CTaHJApTHBIE  METOIBl  HX
MPOEKTUPOBAHMS,
MIPOTPECCUBHBIE
SKCILTyaTaluu U3Jenui

METOJIBI

TOJBI FKCILTyaTaI[U! U3IETHI

IK-20

CriocoO6HOCTB IPOBOJIUTH
9KCIIEPUMEHTHI 110 33/IaHHBIM
METOJUKaM C 00paboTKoi Hu
aHAJTM30M HMX  PE3yJbTATOB,
COCTaBJIATh OITHCAHUSA
BBINIOJTHEHHBIX MCCIEAOBAaHUN U
MOJrOTaBIIMBATh JAHHBIC IS
pa3paboTKK Hay4yHBIX 0030pOB
U MyOJIMKaIui

3HaHUEC MCTOHOB INIJIAHHUPO-
BaHUA SKCIICPUMCHTA

3HaHHWE COBPEMEHHBIX HWH(HOP-
MAIlMOHHBIX ~ TEXHOJIOTUH |
TEXHUYECKHUX CPEICTB, HEOOXO-
JUMBIX JJIsl IPOBEICHUS dKCIIe-
puUMeHTa U 00paboOTKU €ro pe-
3yJIbTAaTOB

CIIOCOOHOCTBIO COCTaBJIATh OIU-
CaHMs BBITIOJHEHHBIX HCCIICI0BA-
HUH W TOATOTABIIMBATH JIaHHBIC
Ui pa3pabOTKU Hay4dHBIX 0030-
POB | ITyOIUKAAN




Ilkana ouenusanus

Mudposoe
BbIpaskeHne

BeipaxeHue B
fasax:

CioBecHoe
BbIpa:keHne

Kpurepun oneHKH HHIMKATOPOB JOCTHKEHHUsS NIPU opMe KOHTPOJIsI:

JK3aMeH / 3a4eT ¢ OIeHKOH

3a4deT

5

87 - 100

OTan4uHO
(3auTeHO)

OrneHKa «OTIMYHO» BBICTABISIETCS CTYIEHTY, €CIM TEOPETUYECKOEe CO-
Jiep’KaHue Kypca OCBOEHO MOJHOCTBIO, O3 MpoOesioB; MCUepIbIBaAIOLIE,
MOCJIEZIOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3JaraeT MmaTepua;
CBOOOJHO cCHpaBisieTcs € 3ajJjayaMy, BONPOCAMU M JIPYTUMH BHJIaMU
MIPUMEHEHHUS 3HaHUIL; HCIIONB3YeT B OTBETE JOMOIHUTEIBHBIN MaTepua
BCE MPETyCMOTPEHHBIE MIPOrPaMMOIi 3a7jaHus BBITIOIHEHBI, KAYECTBO UX
BBITIOJIHEHHST OIIEHEHO YHCIOM OaijioB, OJHM3KHM K MaKCHMAalbHOMY;
aHAJM3UPYET MOIYUYECHHBIE PE3yIbTAThL; MPOSBISET CAMOCTOSTEIBHOCTh
TIPY BBITIOJTHEHUU 3a/1aHUM

74 - 86

Xoporo
(3auTeHO)

OneHka «XOpoIlo» BBICTABIISETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOEHO IOJHOCTbIO, HEOOXOIMMBbIE MpaKTHYECKHUE
KOMIIETEHIIUK B OCHOBHOM C(OpPMHPOBAHBI, BCE IPEIyCMOTPEHHbIE
porpaMMoil oOyueHusi ydeOHble 3a/aHMsl BBIIOJHEHBI, Ka4eCTBO HX
BBINIOJTHEHHSI JOCTaTOYHO BbICOKOE. CTyIEHT TBEpJO 3HAET MaTepual,
rPAaMOTHO M MO CYIIECTBY M3JIara€T €ro, He NOIYyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC.

60 - 73

Y nosneTBo-
PUTEITEHO
(3auTeHO)

O1eHKa «yIOBIETBOPUTENIBHO)» BBICTABISIETCS CTYJCHTY, €CIH TEOPETH-
YeCcKoe COJepKaHHe Kypca OCBOCHO YaCTHYHO, HO MPOoOesbl HE HOCST
CYIIECTBEHHOTO XapakTepa, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX IIPO-
rpaMMOH 3aJ]aHUH BBIIIOJTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPU OTBETE
Ha IIOCTABJICHHBIM BOIPOC CTYAEHT JOIYCKAaeT HETOYHOCTH, HENOCTa-
TOYHO MpPaBUIbHBIE (POPMYITHMPOBKH, HAOIIOAAIOTCS HAPYILICHUS JIOTHYe-
CKOMH I10CJIE0BATEIbHOCTH B M3JI0KEHUU IIPOTPAMMHOI0 MaTepHara.

OneHka «3a4TeHO» BBICTABIIACTCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIIPOCHI 110 Te-
MaM JMCLHUIUIMHBI I10CJIE€I0BATEIIbHBI,
JIOTUYECKH U3JIOKEHBI, JIOIYyCKAIOTCA
HE3HAYUTEIbHbIE HEIOYETHl B OTBETE
CTYACHTa, TAKHE KaK OTCYTCTBHE CaMO-
CTOSITENILHOTO BBIBOJIA, peYeBble OLIMO-
KM U TIp.

Hwuxe 60

Heynosne-
TBOPUTEIHHO
(He 3auTeHO)

OreHKa «HEYAOBJICTBOPUTENHHOY» BHICTABIISIETCS CTYJICHTY, €CJIM OH HE
3HAET 3HAYUTEJILHON YacTh MPOrpPaMMHOTO Marepuana, JOMycKaeT Cy-
[ECTBCHHBIE ONIMOKW, HEYBEPEHHO, C OOJBITUMHU 3aTPYJHEHUSIMU BbI-
TIOJTHSIET TPAaKTHYECKUE pabOThl, HEOOXOIUMBIC MPAKTHUYECKHE KOMIIe-
TEHIIMK HE c(OpMHUpPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TIPO-
rpaMMOii 00yueHus y4eOHBIX 3aJJaHUil HE BBITIOJTHEHO, KAYeCTBO MX BbI-
TTOJTHEHUS OIEHEHO YHCIIOM 0aJToB, OJIM3KUM K MUHIUMAILHOMY

OL[CHKa «HC 3a4YTCHO» BBbICTABJISCTCs
CTYACHTY, €CJIM CTYACHT HE 3HACT OC-
HOBHBIX IIOHSTHI TEMBI JUCIHHMITIIMHBI,
HEC OTBCYACT Ha AOIOJHUTCIIBHBIC H
HaBOJAIIUE BOMPOCHI NPEIIOJaBaTCIIA.




MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKuii XUMHKO-TEXHOJIOTHYECKHA HHCTUTYT ((punuan) deaepanbHOro rocy1apcTBEHHOTO
O10KETHOTO 00Pa30BaTEIHHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HalIMOHATILHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUM YHUBEPCUTET

Iloocomosumenvhuili paxyromem
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hanpasnenue noaroroBku:__15.03.04  ABTOMAaTH3alUs TeXHOJOIMYECKUX MPOLECCOB
U IIPOU3BOJCTB

HpO(bI/IJ'IBZ Asmomamusayusi MexHOA02UYECKUX NPOUECCO8 U np0u360()cme

KommnuiekT 3aianuii 1J11 KOHTPOJILHON padoThI

110 JMCLUIIIIMHE CTATUCTUYECKAA OBPABOTKA DKCIEPUMEHTAJIbHBIX IAHHBIX

Dopma odyuenus: ounas

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. JIns koHTposs Hayaauy OepyT 7 uznenuil. OnpeaenuTb BEpOSTHOCTb TOTO,
YTO CpeJId HUX OJHO U3JIENINE NIEPBOTO COpPTa, ABa — BTOPOIO, TPU — TPETHET0 COPTa U OJHO — YeT-
BEPTOr'O COpTAa.

3aganue 2. Tpu cTpenka MpoU3BENH MO OAHOMY BBICTPENy. BEeposSTHOCTh MOpaKeHHs Lenn
nepBbIM 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 U3A€THs MOCTABISIOTCS TpeMs (GupMaMu B cOOTHOIeHH! 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 OKa3aJ0Ch CTaHAapTHBHIM. KakoBa BEpOSITHOCTb TOrO, YTO 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% Beeil MpOMyKIMU, TPOM3BOIUMOM 3aBOJIOM, BBICILIETO COPTA.
OneHnTh BEPOSTHOCTH TOTO, YTO YHMCIO M3AEauil Beiciero copra cpea 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
10 MOKa3aTeqbHOMY 3aKOHY, MPUHMMAET 3HAueHUs Oonblme 48, paBHa €. HaifTu mioTHOCTH
pacripesiesieHus] ciay4aiiHOM BeanuuHbl &, QYHKUUIO pacmpeesieHus, MOCTPOUTh IpaduKu 3TUX
dbyakumii. HaliTn mMaTemaTndeckoe OXuAaHUE, TUCIIEPCUIO, CPEIHEE KBAJAPATHUYECKOE 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); ) amcriep (X); 1)
BEPOSTHOCTH TOTO, YTO Cy4daliHas BelIUYrWHA 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. HailTu BeposSTHOCTH TOTO, YTO CPEH M3BJICUCHHBIX JETaleii: 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.

3aganue 3. CorjacHO OIEHKE JKCIepTa YIacTOK 3eMiid OJin3 HacelneHHoro myHkta N oxa-
XKeTcsi HePTEHOCHBIM C BeposATHOCTHIO 0,2 1 mycThIM ¢ BeposTHOCTBIO 0,8. [ToTeHnmansHblii MH-
BECTOp PEIIMJI 3aKa3aTh JOMOJIHUTEIbHOE HccienoBanne. HedrenqoOpiBatomas KoMImanus, opra-
HU3YIOIIasl 3TO crenu(uuecKkoe uccienoBanue, onennnaet B 90% HaJIeKHOCTh 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
HedTh pe3ysbpTaTa UCCICI0BaHMs; 2) B CIy4ae OTPHUIIAIONICTO He()Th pe3ysibTaTa HCCIICA0BAHUSI.

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

3ananme 5. Jlerann, U3rOTOBIEHHAs aBTOMATOM, CUMTAETCS TOAHOW, €CIU €€ OTKIOHEHHUE
pa3mepa OT HOPMBI HE TMPEBBINIACT MO a0cooTHOM BenmnunHe 10 MM. OTKIIOHEHUE TTOTYNHEHO
HOPMaJIbHOMY 3aKOHY C (0,5). CKonpKO HEOOX0AMMO U3TOTOBUTH JieTallel, YTOOBI C BEPOSITHO-

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

3agauya 6. BeposTHOCTH M3roTOBIIEHUS HECcTaHAAapTHOU Aetanu paBHa 0,1. C momoripto Hepa-
BeHCTBa YeObllieBa OLEHUTh BEPOSITHOCTh TOTO, YTO J10JIs1 HecTaHapTHhIX aeraneit u3z 1000 oto-
OpanHbIX HaxoauTcs B rpanunax ot 0,08 1o 0.11. PemuTs 3a1auy ¢ M3MEHEHHOM MTpaBoil rpaHuLen
(0OBSICHUTB, ITOYEMY 3TO HEOOXOAMMO CJIeNIaTh). Y TOUHUTh Pe3yJIbTaT, UCTIONb3Yysl HHTETPATbHYIO
TeopeMy MyaBpa-Jlamnaca.

3aganue 7. [IIOTHOCTH BEPOSITHOCTH HOPMAJIBHO PACHPEECIIEHHON CIydallHOM BEJIUYHHBI

1 o KOcTF
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JUCTIEPCUIO CITy4ailHOW BenMuyMHBI X , UHTErpalbHyl0 (QyHKUUIO pacnpeneneHus. [loctpoutsb
rpaduky TJIOTHOCTH paclpeneieHusi W HHTerpajbHoM (GyHKUMU pacnpenenenusa. 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-

B 2 yeckoe okumanne M (X); B) aucnepcuto D (X); r) BeposT-
F(X) =102 —x+1 2<x<4, HOCTB TOT'O, YTO Cly4aiiHas BeJW4YMHA X MPUMET 3HaueHHe
1, X>4. u3 untepsana (3, 5). [locrpouts rpaduku dyukimii F (X) u

f (X).




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

Tloozomosumenvhviii haxyrvmem
L{uxn gpusuxo-mamemamuyeckux OUCYUNIUH
15.03.04  ABTOMATH3AIHMA TEXHOJOITHYECKHX NPOLECCOB
M NMIPOM3BOACTB

HanpaBneHI/Ie IIOATOTOBKH.

HpO(bI/IJIBI A@mOMamuwuuﬂ MEXHOJI02UUEeCKUxX npoueccos u I’ZDOZ/BGOaCI’I’lG

KommuiekT 3agaHuii 1J1s1 BHINIOJTHEHUS] pacdeTHO-Tpaduyeckoi padoTsl

110 JUCLHUIIJIMHE CTATUCTUYECKAA O5PABOTKA DKCIEPUMEHTAJIBHBIX JAHHAIX

Dopma ooyuenus: ounasn

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

Ouenka napamempos. Cmamucmuyueckas npoeepKa 2UnOmes.

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

ITo mpeacraBneHHOI BBIOOPKE BBIMOIHUTE CIEAYIOIINE 33 aHUSA:

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

2. Haiitu craTuCTHYEeCKHE OIICHKH YMCIIOBBIX XapaKTEPUCTUK CIyYalHbIX BETHYMH (MaTeMaTH-
YEeCKOT0 0KMJaHMsI, AUCIIEPCUH, CPETHEKBAAPATUYECKOIO OTKIIOHEHUS)

3. IlocTpouTh BEIOOPOYHBIH 3aKOH paCIpeIeIICHUS.

4. ITocTpoUTh TUCTOTPAMMY.

5. Ilo Buay rucrorpamMmsl c(hOpMyIHpPOBATh TUIIOTE3Y O TEOPETUUYECKOM 3aKOHE paclpeese-
HUSL.

6. HaiiTm MeTomoM MaKCHMalbHOTO TPAaBIOINONO0US OIIEHKH ITapaMeTPOB THIIOTETUYECKOTO
pacnpeneseHusl.

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

8. [IpoBepuTh TUIIOTE3Y O BUAE paclpeneieHus ¢ moMolbto kputepus [Iupcona. B cmyyae ot-
PHILIATEILHOTO Pe3yiibTaTa BEpHYTHCS K 1. 4.

9. Ha nmucte ¢ BeIOOpOUHON QYHKIIMEH pacrpeneseHusi TOCTPOUTh (TI0 ToukaMm) Tpaduk QpyHK-
LIUY TUIIOTETUYECKOTO PACIIPEIEICHHUS.

10. Ha nmcre ¢ ructorpaMMoil OCTPOUTH TpadUK TUIOTHOCTH THIIOTETUYECKOTO pacrpesese-
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 oneHKH NMUCbMEHHbIX 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 OIMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTHU, OIHMCKHU, KOTOpas HE SIBISIETCA
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-
HOCTbHIO, HO 000CHOBAHHUS 1IarOB PEIICHUs HEJOCTATOYHBI (€CIH YMEHHE 000CHOBBIBATH PacCyXk/ie-
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-
JMCh CHEIMATbHBIM 00BEKTOM IIPOBEPKH), T.€. IPABUIHHO BBHIOTHEHO 74—84 % paboThl.

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 TeMe, T.€. MIPaBIIbHO BBIMOIHEHO 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 xonTposbHas 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 HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
HmxHexkaMCKul XMMHKO-TEXHOJIOTHYECKHA MHCTUTYT ((punuan) deaeparbHOro rocy1apcTBEHHOTO
O10KETHOTO 00Pa30BaTEIHHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«KazaHCKuii HalIMOHATILHBIN UCCIIEI0BATEILCKUI TEXHOJIOTUYECKUM YHUBEPCUTET

Iloocomosumenvhuili paxyromem
Lukn usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.03.04 ABTOMaTH3alMs TeXHOJOIMYECKHUX MPOLECCOB
U IIPOU3BOJCTB

HpO(bI/IJ'IBZ Asmomamusayusi MexHOA02UYECKUX NPOUECCO8 U np0u360()cme

KommnuiekT 3aianuii 1J11 KOHTPOJILHON padoThI
JJIS1 CTYJIEHTOB 3204YHOI0 OT/AeJIeHUs

o JUCHHUIIIIMHE CTATUCTUYECKAA OBPABOTKA OKCIEPUMEHTA/IbHbIX JAHHAIX

3ananue 1. B smmke 100 geraneii, u3 aux 10 OpakoBanabix. Haygady u3BiedeHsl 4eThIpe Je-
tanu. HaiiTu BepoOsITHOCTH TOTO, YTO CPEIM M3BICUCHHBIX JCTAJICH: a) HET OpaKOBaHHBIX; 0) HET
TOJIHBIX.

3ananme 2. Mmeercs Tpu cUrHajiM3aropa o noxape. BeposiTHOCTH TOro, 4YTO CUTHAIU3aTOPbI

Ipu moXkape cpaboraroT, coorBeTcTBeHHO paBHbl P, =0,1; p, =0,6; p, =0,5. Haiitu BepostHOCTH

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

3apanue 3. CoryiacHO OIIEHKE SKCIEPTa YIacTOK 3eMJId 0113 HacelneHHOro myHKkTa N okaxercs
HE(PTEHOCHBIM ¢ BeposTHOCTBIO 0,2 u mycThiM ¢ BeposTHOCThIO 0,8. IloTeHIMambHBI MHBECTOP
pelmi 3aKka3aTh JIONOJHUTENbHOE HuccienoBanue. HedrenoOwiBatomas koMnanus, opraHu3yolas
3TO crenupuUecKoe uccieaoBatme, oueHnBaeT B 90% Haae)KHOCTh NOATBEPXKICHUS HEPTH 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
UCCIICIOBAHMS; 2) B CITydae OTPHIIAIOIIETO He(Th Pe3ysibTaTa HCCIIC0BAHNUS.

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] TOJTHOU, €CIIH €€ OTKJIOHEHHE 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 oka3anack XOTs ObI 0JTHA OpaKkOoBaHHAsS 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-

121

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 pacrnpenenenus 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 MMCTOIPAMMY OTHOCHUTEIBHBIX YaCTOT MO CIPYIITHPO-



BaHHBIM JIaHHBIM, II¢ N — YacToTa MonajgaHus BapUaHT B IPOMEKYTOK (Xi ' X +1]. Haiitn smnupu-
YeCcKyI0 (QYHKIIMIO paclpeaesIeHusl.
Haiit BEIOOpOUHYIO CPEIHIOI M HECMEIIEHHYIO BEIOOPOUHYIO TUCIIEPCUIO, MOy U MEIUAHy

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

TEMaTUYECKOI'0 O’KUIAHUS FeHEPaIbHOW COBOKYITHOCTH B IPEIIOIO0XKEHNUHU, YTO OHA paclipeiesieHa
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 MPOU3BOAUTENbHOCTH 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 0OBICHUTB €T0 CMBICIOBOE 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.



Kpurepun oueHKku NUCbMEHHBIX KOHTPOJILHBIX 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 OIMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTHU, OIMCKHU, KOTOpas HE SIBIsIeTCS
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 0OOCHOBAHMUSI IIar0B PEIICHUS HEJOCTATOUHBI (€CIIM yMEHHEe 000CHOBBIBATh PACCYKACHHUS
HE SIBIISUIOCH CIIeUaIbHBIM OOBEKTOM IPOBEPKH); IOMYIIeHa OJ(HA OIKUOKA, UM eCTh JBa — TPU
HeouéTa B BBIKJIAJIKAX, PUCYHKAX, YepTeKaxX WM rpadukax (eciu 3TH BHIBI pabOT HE SBISUIUCH
CHeIHalIbHBIM 00BbEKTOM IIPOBEPKH), T.€. MPABUIBHO BHIMOIHEHO 74—84 % paboThI.

Ormerka «3» (24 — 29 6a/uIoB) CTaBUTCS, €CIU: JOMYIICHO He 0oJiee ABYX OMIMOOK Win 0o-
jee IByX — TPEX HEIOYETOB B BBIKIIAJKAX, uyepTexax Wiu rpadukax, Ho oOydaromuiics obmamaer
00s13aTEIbHBIMUA YMEHHSIMH T10 TTPOBEPSIEMOIA TEME, T.€. IMPaBUWIbHO BhIOIHEHO 60 —73 % paboThI.

Otmerka «2» (0 — 23 Ga/uIOB) CTABHUTCS, €CIIU: JOMYIIEHBI CYIIECTBEHHbBIC 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

CocrTaBuTenb ! Lllemenosa O.B.
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