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Hepeqenb Komnemeuuuﬁ u MHO”KQMOPOG 00CMUIICCHUA Komnemenum? C yKasanuem smanoe t]mpmupoeanuﬂ 6 npoyecce 0C60eHun 0ucuunﬂunbt

Komnemenyus:
ITIK-4 CriocoGeH BBIMONHATh OpraHU3aIuio cOopa U U3y4eHUsI HAy9HO-TEXHUYECKONH HH(POPMAIIUH 10 TEME UCCIICIOBAHUS
Hnouxamopol docmudicenusi KomnemeHyuu:
ITK-4.1 3naet METOABI M TEXHOJIOTHIO OpraHU3auy cOopa U U3y4eHUs] HAyYHO-TEXHUYECKO HH(OpMAIMK IO TeME UCCIIeIOBAHHS
ITIK-4.2 Ymeet opranu3oBaTh cOOp, CUCTEMATH3ALMIO U U3yYCHHE HAYYHO-TEXHUUYECKOW HH(POPMALIUH 110 TEME HCCIIEI0BAHUS
IIK-4.3 Brageer HaBbIKaMU OpraHu3auy cOopa M U3y4eHUs] HAyYHO-TEXHUYECKOH MH(OpMAIIH 110 TEME UCCIICAOBAHUS

Komnemenyus:
IIK-5 criocoOeH BBIMOIHATH aHAIU3 U TEOpETHUECKoe 0000IIeHNe HAyYHBIX JaHHBIX B COOTBETCTBHUHU C 3aJjauaMU HCCIIEIOBAHUS, a TAaKKe OPOPMIISITh
pe3yiabTaThl HAYYHO-HUCCIIE0BATENBCKUX PabOT

Hnouxamopol docmudicenusi KoMnemeHyuu:
IIK-5.1 3HaeT OCHOBHBIE METO/IbI aHAJIU3A U TEOPETUIECKOTO 000OIICHHS PE3yIbTaTOB UCCIIEAOBAHUS IO TEME
IIK-5.2 Ymeer ohopMisTh pe3yabTaThl HAYYHO-HCCIEAOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX PaboT (MAaTeHThI, HAYYHO-TEeXHUYECKas: JOKYMEHTa-
1A
IIK-5.3 Brnageer nmpuemMamMu ¥ HaBbIKaMU aHAIM3a Pe3yJIbTaTOB UCCIEIOBAHUS U MAaTEMaTHYECKOM 00paboTKH

dmanwvt hopmuposanua komnemenyuu

Huouxamoput 00- (vkazamo ece memwl uz PIIJ])
Haumenoeanue oyenounozo
CMudICeHUsA Komne- Ilpakmuueckue .
Jlabopamopnuie Kypcoeoii npoexm cpeocmea
menyuu Jexkyuu 3anamus, 1adopa-
. 3anAmuUA (paboma)
MOPHBLIL NPAKMUKYM
IMK-4.1, IIK-4.2, IIK- i'l’ ;i' %g’ ;g' 11,12,13,14,15, 1.1,12,1.3,2.1, He npedycmompe-
4.3 22.1,2.2,23,1 51 5523 31,32 2.2,23,3.2 Hbl Pacuerno-rpajuueckas  pabora,
3.1,3.2 TEKYLUI KOHTPOJIb, KOHTPOJIbHAs
TK-5.1, TK-5.2, TK- 1; ;i %g ;g 11,12,13,14,15, | 1.1,12,13,21, | Henpeoycmompe- | padora, sxsamen

5.3 21,2.2,23,31,3.2 2.2,2.3,32 Hbl

3.1,32




Ilepeuensv oyenounvix cpeocme no OUCYUnIUHe

TEOPHA BEPOATHOCTEH H MATEMATHYECKAS CTATHCTHKA

Min, éannoe Max, 6annoe
Koan- " y
Ouyenounvie cpeocmea o (bazoewtit ypo- | (noeviuienHwlil ypo-

6€Hb) 6€Hb)
Pacuemno-zpaguueckan paoo- 1 5 10
ma
Koumponvunas paboma 2 12 20
TeKkywuii KOHmMpPOJ1b
Iocewaemocms — 6 10
Paboma na npaxmuueckux 3a- B 7 11
HAMUAX
Camocmoamenvnasn paboma — 5 9
IK3amen 1 24 40
Hmoczo: 60 100




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, 0€3 MpoOesioB; UCUepIbIBaIOLIE,
MOCJIEZIOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3JaraeT MmaTepua;
CBOOOIHO cHpaBisieTcs € 3ajJjayaMy, BONPOCAMU U JPYTUMH BHJIaMU
MIPUMEHEHHUS 3HaHUIL; HCIIONB3YeT B OTBETE JOMOIHUTEIBHBIN MaTepua
BCE MPETyCMOTPEHHBIE MMPOrPaMMO 3aJJaHUsI BHITIOTHEHBI, KAYECTBO UX
BBITIOJIHEHHST OIIEHEHO YHCIOM OaijioB, OJHM3KHM K MaKCHMAalbHOMY;
aHATM3UPYET MOIyYEeHHBIE PE3yIbTAThI; MPOSBISIET CAMOCTOSTEIBHOCTD
TIPY BBITIOJTHEHUU 3a/1aHUM

74 - 86

Xoporo
(3auTeHO)

OneHka «XOpoIlo» BBICTABIISETCS CTYACHTY, €CIM TEOPETUYECKOE CO-
JiepKaHue Kypca OCBOEHO IIOJHOCTBIO, HEOOXOAMMBIE INPAKTHYECKHE
KOMIIETEHIIUK B OCHOBHOM C(OpPMHPOBAHBI, BCE IPEIyCMOTPEHHbIE
IporpaMMoil oOyueHHs yueOHble 3aJlaHMsl BBIIOJIHEHBI, KaueCTBO HX
BBINIOJTHEHHSI JOCTaTOYHO BbICOKOE. CTyIEHT TBEpJO 3HAET MaTepual,
rPAaMOTHO M MO CYIIECTBY M3JIara€T €ro, He NOIMYyCKas CYILIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC.

60 - 73

Y nosneTBo-
PUTEITEHO
(3auTeHO)

O1eHKa «yJOBIETBOPUTENIBHO» BBICTABISETCS CTYJEHTY, €CIIH TEOPETH-
YeCcKoe COJepKaHHe Kypca OCBOCHO YaCTHYHO, HO MPOoOesbl HE HOCST
CYIIECTBEHHOTO XapakTepa, OOJBIIMHCTBO NPEAyCMOTPEHHBIX IpO-
rpaMMOH 3aJ]aHUH BBIIIOJTHEHO, HO B HUX UMEIOTCS OIINOKH, IIPU OTBETE
Ha IIOCTABJICHHBIM BOIPOC CTYAEHT JOINYCKAaeT HETOYHOCTH, HEAOCTa-
TOYHO MpPaBUIbHBIE (POPMYITHMPOBKH, HAOIIOAAIOTCS HAPYILICHUS JIOTHYe-
CKOMH I1OCJIE0BATEIbHOCTH B M3JI0KEHUU IIPOTPAMMHOI0 MaTEpHaa.

OneHka «3a4TeHO» BBICTABIIACTCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIIPOCHI 110 Te-
MaM JMCLUIUIMHBI I10CJIE€I0BATENIbHBL,
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
3HAEeT 3HAYUTEJILHON YacTh MPOrPaMMHOTO Marepuaia, JOMycKaeT Cy-
[ECTBCHHBIE ONIMOKW, HEYBEPEHHO, C OOJBITUMHU 3aTPYJHEHUSIMU BbI-
TIOJTHSIET TPAaKTHYECKUE PabOThI, HEOOXOIUMBIC MPAKTHUECKHE KOMIIe-
TEHIIMK HE c(OpMHUpPOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX TIPO-
rpaMMOii 00yueHUs y4eOHBIX 3aJJaHUil HE BBITIOJHEHO, KAYECTBO MX BBI-
TTOJTHEHUS OIEHEHO YHCIIOM 0aJToB, OJIM3KUM K MUHIUMAILHOMY

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




MuHHCTEpCTBO HAyKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HAlTMOHAIBHBIN UCCIIEI0OBATEIILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET»

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXIAIO

3aB. LIUKIOM /“@‘f TT. Makycesa

« 01 » mapma 2021 r.

DK3aMeHaAlMOHHBIN outer Ne 1
0 JUCIHUILINHE TEOPUS BEPOSATHOCTEH U MATEMATHYECKAS CTATHCTUKA

1. Cnyqaiinsie coobitust. IIpocTpaHcTBO 3J1eMEHTApPHBIX COOBITHIA.
2. OneHka napaMeTpoB. MeTobl HaX0XKICHUS OLICHOK.

A

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usinian)
beneparbHOT0 TOCYJAPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEILHOTO YUPEKICHUS
BBICLIETO 0OpPa30BaHUS
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIE0BATENBCKAN TEXHOJIOTMYECKUN YHUBEPCUTET

CocraBuTeib O.B. lllemenoBa

@axynemem [loocomosumenvhwiii
Luxn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue nogrorosku:__15.04.02  TexHoJOrn4ecKkrue MAIMHbI M 000pYy10BaHHE
[TporpamMma nOATrOTOBKH: «Xumuueckoe MauiuHo- U ANNApamocmpoeHue

VYTBEPXIAIO
3aB.kadenpoii %"’F __T.I. Makycesa

« 01 » mapma 2021 1.

DK3aMeHAIMOHHBIN Omer Ne 2
[0 JIUCLHUIUINHE TEOPHUS BEPOSATHOCTEN U MATEMATHUYECKAS CTATUCTHUKA

1. 3akoHBI pacnpeaciiCcHrud HCIIPCPbIBHBIX CHy‘-IElfIHBIX BenuuuH. [TokazarensHoe pacnpenac-
JICHHUEC.
2. OI_ICHKa mapamMcTpoOB. MeToapI HaXOXKASHHS OIICHOK.

CocraBurteib . O.B. lllemenoBa




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanun
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 01 » mapma 2021 r.

DK3aMeHAMOHHBIN oOueT Ne 3
0 JUCIHUILINHE TEOPUS BEPOSATHOCTEH U MATEMATHYECKAS CTATHCTUKA

1. Cnyuaiinple Benmumbsl.  OmnpenencHue, KilacCU(UKAIUA, CIOCOOBI  3aTaHus
CIIy4alHbIX BEJIUYMH.

2. DMITUPUYECKHE U TCOPETHUYCCKHUE YaCTOTHI, THIIOTE3a O BHJIC PACIPEICICHUS, KPUTSPHA
cornacus ITupcona.

CocraBuTeib . O.B. lllemenoBa

MunucrepcTBO 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu
HmwxHekaMCKkHii XUMHUKO-TEXHOJIOTHYECKUN UHCTUTYT ((huiman)
(benepaabHOro rocy1apCcTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO O0pa30BaHUs
«Ka3zaHcknii HaMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTMUECKUN YHUBEPCUTET)

@akyremem [loocomogumenbHulil
Lukn usuxo-mamemamuueckux OUCYunIuH

Hamnpasnenne noarorosku:__15.04.02  TexHoJioru4eckue MAIIMHbI 1 000pPY/10BaAHHE
[TporpaMmMa noAroTOBKH: «Xumuueckoe MauUHO- u ANNAPAMOCMPOCHUEY
YTBEPXIAIO

-

3aB.kadenpoii %/j\"" __T.I. Makycesa

« 01 » mapma 2021 r.

DK3aMeHAIIMOHHBIN ouJieT Ne 4
[0 JIUCIUIIINHE TEOPYHISI BEPOSTHOCTEH U MATEMATUYECKAS CTATUCTHKA

1. YucnoBbie XapaKTEPUCTUKH U 3aKOHBI PACIIPEACIICHUSI CITYIaliHBIX BETUYIHNH.
2. [TocTanoBKka 3a7auu TUCHIEPCHOHHOTO aHanu3a. OMHOGMAaKTOPHBIN AUCTIEPCHOHHBIN aHa-
JIn3.

CocraBurteib . O.B. lllemenoBa




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HAIMOHAIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 01 » mapma 2021 r.

DK3aMeHaAIIMOHHBIN ouJter Ne 5
0 JUCIHUILINHE TEOPUS BEPOSATHOCTEH U MATEMATHYECKAS CTATHCTUKA

1. MHOrOMepHBIE ClTy4aiiHble BETMUUHBI. Y CJIOBHBIE 3aKOHBI PACIIPEACIICHUS.
2. IlocTaHoBKa M cXeMma pelleHHs 3a/la4d PerpecCUoHHOro aHaiusa. OHOMEpHbIH TuHEe-
HBII PErPECCUOHHBIN aHAIU3.

CocraBuTeib . O.B. lllemenoBa

MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit denepannu
HwmxHexkaMCcKuit XUMHKO-TEXHOJIOTUYECKUH UHCTUTYT ((uinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BbICLIETO 00pPa30BaHUS
«Ka3zaHcknii HalMOHAJIBHBIN MCCIIEI0BATENbCKAN TEXHOJIOITMYECKUN YHUBEPCUTET

@axynemem [loocomosumenvhwiii
Luxn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarorosku:__15.04.02  TexHoJOrn4ecKkrue MAIMHbI M 000pYy10BaHHE
[TporpamMma nOATrOTOBKH: «Xumuueckoe MawiuHO- U ANNAPAMOCmpoeHue

VTBEPXKJIAIO
3aB.kadenpoii %:“’ __T.I. Makycesa

« 01 » mapma 2021 1.

DK3aMeHAIMOHHBIN Omiier Ne 6
0 JUCHUIIIINHE TEOPUS BEPOSATHOCTEH U MATEMATHUYECKAS CTATHCTUKA

1. Onpenenenrie MaTeMaTHYECKOTO OKUAAHUS U TUCHEPCUH JUCKPETHOM CIydaifHOW Belu-
ynHbl. [locTpoenue pyHKIMM pacnpeeseHusl.
2. MHOrOMepHbIH JIMHEHHBIH perpecCHOHHBIN aHATH3.

CocrTaBuTeib . O.B. lllemenoBa




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 01 » mapma 2021 r.

DK3aMeHAIlMOHHBIN ouier Ne 7
0 JUCIHUILINHE TEOPUS BEPOSATHOCTEH U MATEMATHYECKAS CTATUCTUKA

1. Onpenenenus MaTreMaTHYECKOTO OXKHMJIAHUS U JAUCIIEPCHH HETPEPHIBHOM cly4yaiiHOM Be-
nnauHblL [locTpoenne QyHKIUH pacrpeieneHusl.
2. OgHOo(aKTOpHBIN 1 MHOTO(AKTOPHBIN AUCTIEPCUOHHBIN aHATH3.

CocraBurteib . 0O.B. lllemeioBa

MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit denepannu
HwmxHekaMCKuit XUMHKO-TEXHOJIOTUYECKUN UHCTUTYT ((uinan)
beneparbHOT0 TOCYJaPCTBEHHOTO OI0IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICLIETO 0OpPa30BaHUS
«Ka3zaHcknii HalMOHAIBHBIM MCCIIEN0BATEILCKHM TEXHOIOIMYECKUN YHUBEPCUTET)

@axynemem [loocomosumenvhwiii
Luxn gpuzuxo-mamemamuyeckux OUCYUNIUH

Hanpasnenue noarotoku:__15.04.02  TexHoJioruyeckye MalIMHbI M 000pY/I0BaHUE
[Iporpamma moArOTOBKU: «Xumuueckoe Mawuno- U AnRapamocmpoeHue

VTBEPXJIAIO
3aB.kadenpoii %’Z"’F __T.I. Makycesa

« 01 » mapma 2021 1.

DK3aMeHAIMOHHBIN Omter Ne 8
0 JUCHUIIIIMHE TEOPUS BEPOSATHOCTEH U MATEMATUYECKAS CTATHCTUKA

1. TTonstue o Teopeme bepuymuum u 3akoHe 6obNX yncen. HepaBenctso YeOrsiena.
2. Meton HamMeHnbux kBanapatroB (MHK) kak wacTHBINA ciydail MeTOa MaKCHMalIbHOTO
MIPaBOTI0100HS.

CocrTaBuTeib . O.B. lllemenoBa




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn gusuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 01 » mapma 2021 r.

DK3aMeHAIIMOHHBII OuJier Ne 9
0 JUCIHUILINHE TEOPUS BEPOSATHOCTEH U MATEMATHYECKAS CTATHCTUKA

1. JIuneitnas perpeccusi. Henuneitnas perpeccusi.
2. OnpenienieHre JOBEPUTEIIBHBIX HHTEPBAJIOB.

CocraBuTeib . O.B. lllemenoBa

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu
HmwxHekaMCKkHi XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usinran)
(benepaabHOro rocy1apCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO OOpa30BaHUs
«KazaHckuii HallMOHATBHBIN HCCIIE0BATENbCKUN TEXHOJIOTHYECKUN YHUBEPCUTETY

@akyremem [loocomogumenbHulil
Lukn usuxo-mamemamuueckux OUCYunIuH

Hamnpasnenne nonrorosku:__15.04.02  TexHoJioru4eckue MAIIMHbI 1 000pPY/10BaAHHE
[TporpaMmMa noAroTOBKH: «Xumuueckoe MauUHO- U ANNAPAMOCMPOCHUEY
YTBEPXIAIO
-

3aB.kadenpoii %:“f __T.I. Makycesa

« 01 » mapma 2021 r.

IK3aMeHAHOHHBIN 0njieT Ne 10
[0 JIUCIUIIINHE TEOPYHISI BEPOSTHOCTEH U MATEMATUYECKAS CTATUCTHKA

1. Peanu3atus mporpaMMHOTO MOZYJIS JUIsl OTIPeeNIeHHUs B3aUMOCBS3U (DaKTOPHBIX MPU3HAKOB
Ha 6a3e MapHOro ¥ YacTHOro KO3(h(HUIIMEHTOB KOPPEISLUH.
2. IlonsiTre o ciyvaitHOW (QYHKIIMU M CITy9allHOM TpoIiecce.

CocrTaBuTeib . O.B. lllemenoBa




MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKHil XUMUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaeparbHOT0 TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BBICILIETO OOpa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET

@Daxynemem [loocomosumenvhwiii
Lukn gusuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e
[Iporpamma noAroTOBKU: «XumuuecKoe Mawuno- U annapamocmpoeHue

YTBEPXAIO
3aB.kadenpoii %:w __T.I. Makycesa

« 01 » mapma 2021 r.

IK3aMeHALHOHHBIN Ouiaer Ne 11
0 JUCIHUILINHE TEOPUS BEPOSATHOCTEH U MATEMATHYECKAS CTATHCTUKA

1. IloHATHE CTATUCTUYECKOM TUMOTE3bI M 00IIasi CXeMa ee MPOBEPKH.
2. Jlureapu3aius HEIMHEHHBIX MOJICIICH B PETPECCHOHHOM aHaJIH3e.

CocraBuTeib . O.B. lllemenoBa

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu
HmwxHekaMCKkHi XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((usinran)
(benepaabHOro rocy1apCTBEHHOT0 OI0PKETHOTO 00pa30BaTEIbHOIO YUPEK ICHHS
BBICILIETO O0Opa30BaHUs
«KazaHckuii HallMOHAIBHBIM HCCIIENOBATENbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)

@akyremem [loocomogumenbHulil
Lukn usuxo-mamemamuueckux OUCYunIuH

Hamnpasnenne nonrorosku:__15.04.02  TexHoJioru4eckue MAIIMHbI 1 000pPY/10BaAHHE
[TporpaMmMa noAroTOBKH: «Xumuueckoe MaUUHO- U ANNAPAMOCMPOCHUEY
YTBEPXIAIO
-

3aB.kadenpoii %:“f __T.I. Makycesa

« 01 » mapma 2021 r.

JK3aMeHALMOHHBIN Omiaer Ne 12
[0 JIUCIUIIINHE TEOPYHISI BEPOSTHOCTEH U MATEMATUYECKAS CTATUCTHKA

1. Ouenka mapametrpoB 1o BeIOOpKe. [loHSATHE HECMENMIEHHOCTH, COCTOSITENIBHOCTA U (-
(EeKTUBHOCTH OIEHKHU.

2. OcTaTo4HBIA CpeHUN KBaJpaT Kak OICHKa KadecTBa ammpokcumariuu. [IporHo3 3Hnadve-
HUM pe3yJIbTaTUBHOI'O IIPU3HAKA 10 YPABHEHUIO PETPECCUMU.

A

CocrTaBuTeib O.B. lllemenoBa




IK3aMeH

Max 40
0aJ1710B

KpnTepnn OLHCHKH YCTHBIX OTBECTOB oﬁyqaloumxca

Baniasl

OTBeT OlIcHMBACTCSI OTMETKOM «5», eclii 00yJaIOLIUICs: TTOJHO PacKpbLI COepKa-
HHUE MaTepuaia B 00beMe, IPeayCMOTPEHHOM MPOTrPaMMON; U3JI0KUII MaTepral rpa-
MOTHBIM $13bIKOM, TOYHO UCHOJIb3ysl SKOHOMETPHUUECKYIO TEPMUHOJIOTUIO U CUMBOJIH-
KY, B OIpPEACIICHHON JIOTMYECKOM I10CIEN0BATEIBHOCTH; IPABUIBHO BBIIIOJHUII PU-
CYHKH, YepTEeXH, IrpaUKH, CONYTCTBYIOLIME OTBETY; MOKa3al YMEHHE WIIHOCTPHPO-
BaTh TEOPHUIO KOHKPETHBIMM IIpUMEpPaMU, IIPUMEHATh €€ B HOBOM CUTYallMU IIPU BbI-
IOJTHEHUHU IIPAKTUYECKOI0 3aJJaHus; IPOJEMOHCTPHPOBAJl 3HAHUE TEOPUU PaHee U3Y-
YEHHBIX COMYTCTBYIOUIMX TeM, C(OPMHPOBAHHOCTD U YCTOWYMBOCTH HMCIOIB3YEMBIX
IpYU OTBETE€ YMEHUI M HABBIKOB; OTBEYaJ CAMOCTOSTENBHO, 0€3 HABOASIIUX BOIPO-
COB IIperiogaBaTeysA; BOBMOXHBI OJHA — ABC HECTOYHOCTH IIPU OCBCHICHUC BTOPOCTC-
HEHHBIX BOIPOCOB WJIN B BBIKJIaJKaX, KOTOPbIE 00YYaOLIUIiCs JIETKO UCIpaBHII I1O-
cie 3amevanus npenojaasarens, oT 86 10 100 % ydyeOHorO MaTepuana.

35-40
OayIoB

OTBeT OLICHUBAETCSI 0TMETKOM «4», eClli yJOBJIETBOPSET B OCHOBHOM TPEOOBAHUAM
Ha OLICHKY «5», HO IPU 3TOM MMEET HEKOTOPbIE U3 HEAOCTATKOB: B U3JI0KEHUU J10-
IyIieHbl HeOoubIIe Tpo0ebl, He NCKa3UBIIee YIKOHOMETPHUECKOE CO/IepIKaHUe OT-
BETa; JONYUICHbI OJIUH — JBa HEJI0YeTa MPU OCBELIEHUH OCHOBHOT'O COJEpPXKAHUS OT-
BETa, UCIPABJICHHBIE I10CJIE 3aMEUYaHMsl IpernoaaBaTess; JOMyIleHbl omuoka win 0o-
jee JBYX HEeJI0YETOB IPH OCBEIEHHH BTOPOCTENEHHBIX BOIPOCOB MM B BBIKJIAKAX,
JIETKO WCIIPABJICHHBIC MMOCIIC 3aMeYaHus Iperoaasarens, oT 74 no 83 % ydeOHOTO
MarepHaa.

30-34
Oayuia

OtMeTKa «3» CTaBUTCA B CICAYIOIIUX CIIYYasx: HEMOJHO PACKPBITO COJEPKaHUE
Marepuaia (Couep)kaHhe H3JI0OKEHO (pparMeHTapHO, HE BCErna IOCIEI0BATEIbHO),
HO TIOKa3aHO O0IIee MOHUMaHKUE BOMPOCa M MPOJAEMOHCTPUPOBAHBI YMEHHSI, TOCTa-
TOYHBIE ISl YCBOGHMsSI MPOTPAMMHOI0 MaTepuana; UMeINCh 3aTPyAHEHUs WIH J0-
MyIICHBL OlIMOKHU B OMpECACIICHUN TCPMHUHOJIOIMHU JUCHUIIIMHBI, YCPTECIKaxX, BbIKJIAI-
Kax, MCIIPABJICHHBIE MOCJIE HECKOJIBKUX HABOMSIIUX BOMPOCOB MpENnoaaBatTes; o0y-
anOIHI/IfICSI HEC CIIpaBWJICA C MIPUMCHCHUEM TCOPHUH B HOBOU CUTyallMu IIPU BBIIIOJIHEC-
HUU TIPAKTHYECKOTO 3aJaHUsl, HO BBITIONHIII 3a/IaHUsl 00S3aTEIBHOTO YPOBHS CIIOXK-
HOCTHU II0 I[aHHOﬁ TEME, MPHU JOCTATOYHOM 3HAHHU TCOPCTUUCCKOIO Marcpuajia BbI-
SBIIEHA HEAOCTaTOYHas C(hOPMUPOBAHHOCTH OCHOBHBIX YMEHHUI U HaBBIKOB, 0T 60 10
73 % ydeOHOrO Marepuaa.

24 — 29
OaJUIOB

OTMeTKa «2)» CTaBUTCS B CIEAYIOIIUX CIY4asx: HE PACKPHITO OCHOBHOE COJIEpKaHNE
yueOHOro marepuana; oOHapyKeHO He3HaHue oOydaromuMmcs OosblIeil win Haubo-
Jee BaKHOM YacTH y4eOHOro marepuaia; JOMYIIeHbl OIIMOKH B ONpeAeIeHNUN MOHS-
THfI, IIpu UCIIOJB30BaHWUU TCPMHUHOJIOTHU JUCHUILJIMHBI, B PUCYHKaX, 4YCPTECIKAX WA
rpadukax, B BBIKJIAJKaX, KOTOpble HE HMCIPABJIECHbI MOCIE HECKOJIbKUX HABOISIINX
BOITPOCOB TpenoaaBaTessi, MeHee 60 % yueOHOTro MaTepuaia.

1-23 oan-
ja

Ob6mas kiaccupurkanus oMUdOK

[Tpu oueHke 3HaHUIl M YyMEHUH yyalluxcs YYUTBIBAIOTCS Bce OMIMOKU (TpyOble M HerpyoObie) u

HeI0YEThI.

I'pyObiMHu cunTaloTcs OIIMOKHM: HE3HAHUE ONPENEIICHHUS OCHOBHBIX MOHATHI, 3aKOHOB, NpaBUII,
OCHOBHBIX MOJIOXKEHUI Teopuu, He3HaHue (GopmMys, oOUIEIPUHATHIX CUMBOJIOB 0003HAUEHUN BEJIH-
YUH, JUHULl UX U3MEPEHUs; HE3HAHNE HAUMEHOBAHUN €IVHUL U3MEPEHMS; HECYMEHHUE BBIICIUTD B
OTBETE IIABHOE; HEYMEHUE NIPUMEHSTh 3HAHMS, AITOPUTMBI JUUISl pELICHUS 3a/1a4; HEYMEHHE JIeNIaTh
BBIBOJIbI U 00OOIIEHUS; HEYMEHUE YUTATh U CTPOUTH IparKu; HEYyMEHHUE MOJIb30BaThCs NEPBOMC-
TOYHHKAMH, Y4eOHUKOM U CIIPAaBOYHUKAMU; TIOTEPs] KOPHS UM COXpaHEHHE MOCTOPOHHEr0 KOPHS;




otOpacbiBaHue 0e3 OOBSCHEHWH OMHOTO W3 HHX; PABHO3HAYHBIE UM OINWOKU; BBIYMCIUTEIHHBIC
OIIMOKH, €CITH OHH HE SIBJISIOTCS OIMHUCKOM; IOTHYECKHUE OIINOKH.

K HerpyObIM oIIMOKAM OTHOCSITCSI: HETOYHOCTH (DOPMYJIIMPOBOK, OMPEICIICHUH, MOHSATHH, TEO-
puii, BI3BaHHAs HETIOJHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OMPEACIIIEMOT0 OHATHS WA 3aMEHOM
OJIHOTO-JIBYX M3 THX NMPU3HAKOB BTOPOCTENICHHBIMHU; HETOYHOCTh TpaduKa; HepalHOHATBHBINA Me-
TOJ PEIICHHS 3a/1a4d WJIM HEJOCTATOYHO MPOAYMAHHBIN IJIaH OTBETa (HApYIICHUE JIOTUKH, ITOAME-
Ha OTACNBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH); HEPAIIMOHAIBHBIE METOIBI PAOOTHI CO
CIIPAaBOYHOW M JPYTOM JIMTEPATYpO; HEYMEHHUE pellaTh 3a/1a4i, BBIMOJIHATh 3aJaHUs B OOIIEM BU-
Ie.

Henoueramu sIBJSIIOTCSI: HEPAIIMOHAJIBHBIE TPUEMbI BRIYMCICHHH W MpeoOpa3oBaHuii; HEOpeKHOE
BBITIOJTHEHHE 3aMUCeH, YepTeKel, cXeM, TpaduKoB.



MuHHCTEpCTBO HAyKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((dhunuan) gemaepaabHOTO TOCYAapCTBEHHOTO
OIOJKETHOTO 00pa30BaTEIBHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3aHCKnil HALIMOHAJIbHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTUYECKU YHUBEPCUTET)

@Daxynemem [loocomosumenvhwiii
Lukn @usuxo-mamemamuueckux OUCYUNIUH

Hanpasnenue noaroroBku:__15.04.02  TexHoJiornyeckue MAIIMHbI 1 000PY/10BaHM e

HporpaMMa IIOATOTOBKH: «Xumuueckoe MawuHo- U annapamocmpoeHue

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON PadoThl

0 JMCUHUIIIMHE TEOPHA BEPOATHOCTEH U MATEMATHYECKASA CTATUCTHKA

Tema 1. Cayuaiinoie coovimus. Cayuainvle geiuyumbl,
UX YUCT08ble XAPAKMEPUCIUKU U 3AKOHbL DACHDEOe1eHUS.

Bapuanr _1

3aganue 1. merorcs uznenus 4eTblpéX copToB. UMCIIO M3AEIN KaXKI0ro copTa paBHO CO-
OTBETCTBEHHO 2, 3, 4, 5. Jlna koHTpons Haynauy Oepyt 7 uszaenuil. OnpenenuTs BEpOSTHOCTh
TOTO, YTO CPEAN HUX OAHO U3JEIINE MIEPBOI0 COPTa, 1Ba — BTOPOr0, TPU — TPETHErO COPTa U OJTHO
— 4eTBEPTOro COpTa.

3anganme 2. Tpu cTpeska NpoU3BeNU MO OAHOMY BBICTpeNly. BeposSTHOCTh mOpakeHUs Lienu
nepBbIM cTpenkoM pasHa 0,9, Bropeim — 0,8, Tpetbum — 0,7. HaiiTu BEpOSITHOCTH TOTO, UTO: a)
TOJILKO OJIMH U3 CTPENIKOB IMOMAaJEeT B 11eJIb; 0) TONBKO JIBa CTpeNKa MOMNaayT B Liedb; B) BCE TPH
CTpeJIKa MOoMaayT B LElb.

3ananmne 3. B paHHbI palioH M3lenus MOCTaBISIIOTCA TpeMs (upMamMM B COOTHOLICHHU
5:8:7. Cpeau mpoAyKIuu mepBo GpupMbl cTaHAApTHBIE U3Jeus cocTaBisitoT 90%, BTOpoOM —
85%, Tpetbeit — 75%. HaliT BepOATHOCTH TOTO, UTO: a) MPUOOPETEHHOE U3EINE OKAXKETCS He-
CTaHJapTHBIM, 0) MPUOOPETEHHOE U3/IeNINE 0Ka3aJI0Ch cTaHAapTHRIM. KakoBa BEpOsSTHOCTH TOTO,
YTO OHO U3TOTOBJICHO TPeThel pupmMoii?

3aganue 4. BeposiTHOCTh M3rOTOBJIEHMSI HA aBTOMAaTUYECKOM CTAaHKE CTaHJIApTHOM JeTaiau
pasHa 0,8. HaiiTu BepoSTHOCTH BO3MOXHOTI'O YHClia MOSIBIEHUS] OpaKkOBaHHBIX JeTaiei cpeau 5
OTOOpaHHBIX.

3apava 5. Cpennee 3HaueHue AnuHbl getand paBHo 50 cMm. [Tonb3ysich nemmoii YeOsiena,
OIICHUTH BEPOSITHOCTH TOTO, YTO CIyYallHO B3STas JETaTbh OKAXETCS 10 JiuHe: a) 6omee 49,5 cwm;
0) He G6oiee 50,5 cm.

3ananue 6. M3BecTHO, uTOo 75% BCEM MPOIYKITHH, TPOU3BOJMMON 3aBOJOM, BBICIIIETO COPTA.
OneHnuTh BEpOATHOCTH TOTO, YTO YMCIIO U3JeNui BbIciIero copta cpean 100 ThiC. M3rOTOBIEHHBIX
OyZeT OTJINYaThCsl OT MATEMaTHUECKOT0 OXKHJIaHHSI ATOTO YyKcia He Oojiee yeM Ha | ThIC. HITYK.

3ananue 7. BeposaTHOCTH TOT0, YTO HENpEpPbIBHAS CAydaiiHas BeIUYHHA &, pacnpeaeaeHHas
10 TOKA3aTeIbHOMY 3aKOHY, TIPHHUMAeT 3HadeHus Gombmiie 48, paHa €. HalfTH MIOTHOCTS
pacnpeziefieHus: Cl1y4ailHONW BETUYMHBI &, QYHKIMIO paclpeesieHus, TOCTPOUTh IpapUKu ITHX
¢ynkuuii. HaiiTn MaTematnieckoe o)XuJaHue, TUCIEPCHIO, CpeHee KBaJpaTHUYECKOE OTKIIOHE-
HUE CIy4yaliHOM BETUYHHBI .

3aganue 8. JlaHa IUIOTHOCTH PACTIPENETEHMS] HEMPEPHIBHON CIyd4allHOM BENMYUHBI &'




1 .
fg(x)=7—2). Haiitu muotHocts pacnpenenenuss HCB m=2£-3 u ee maremaTnueckoe
m(l+ X

oxuganne M .

3aganue 9. Cinydaiinblii BekTop & = (&1, éz) HMeeT pacrupeesieHre, 3aJIaHHOe B TaOJIHIIe

E,\E, -1 0 1
1 0,2 0,1 0,2
2 0,1 0,2 0,2

HaiiTi ycaoBHOE MaTeMaTHYECKOE 0XKUAAHUE CIIydalHOW BemuuHbl &, 1pu ycaosuu &, =0.

Bapuanr _2_

3ananue 1. B smuke 100 geraneit, u3 Hux 10 6pakoBanHbIX. Haymady u3BlIeUeHBI YETHIpE
neranu. HailTu BeposSTHOCTh TOTO, YTO CPEIH M3BJICUCHHBIX JIE€TalCi: a) HET OpaKOBaHHBIX; 0)
HET FOJIHBIX.

3apanue 2. Mmeercs Tpu curHanuzaropa o noxape. BeposTHOCTH TOro, 4TO CUTHAJIU3ATOPBI
IpU TOXape cpaboTaroT, cOOTBETCTBEHHO paBHbl P, =01; p,=0,6; p, =0,5. Haiitu Beposr-

HOCTH TOT'O, 4TO NpH noxape cpadbotaer: 1) A — onuH curHanusatop; 2) B — nBa curnanusaro-
pa; 3) C — Tpu curnanuzaropa; 4) D — XOTs ObI OMH CUTHAIU3ATOP.

3apanue 3. CoriiacHO OIIEHKE JKCIEPTa Yy4acTOK 3eMiin Oyn3 HacerneHHoro myHkrta N oka-
&KeTcsl He(PTEHOCHBIM € BepOsTHOCTHIO 0,2 1 mycThIM ¢ BeposiTHOCThIO 0,8. IloTeHnuanbHbIi MH-
BECTOp PEIIMJI 3aKa3aTh JOMOJIHUTEIbHOE HccienoBanne. HedrenqoOpiBatomas KoMImanus, opra-
HU3YIOLIAs 3TO clelu(pHUUecKoe UccieqoBaHue, oneHuBaeT B 90% HaIeXHOCTb MOATBEPKICHUS
HeQTH B TOM ciy4ae, Koraa HeTh ecTb, U B 70% Haqe)KHOCTh OTPHUIIAHUS HAJTMYUS HEPTH, €CITN
Hedtr Her. HallTh BeposITHOCTH HE(TEHOCHOCTH ydacTka: 1) B cilyyae MOATBEPIKAAIOLIETO
HedTh pe3ysbpTaTa UCCICI0BaHMs; 2) B CIydae OTPHUIIAIONICTO HE()Th pe3ysibTaTa HCCIICAOBaHNUS.

3ananmne 4. Ha daxynbrere HacuutbiBaercs 1825 cryneHtoB. KakoBa BeposSTHOCTH TOTO,
9TO | CEeHTSAOPS SBISETCS JTHEM POKACHHUS OJJHOBPEMEHHO YEThIPEX CTYACHTOB (hakymbprera?

3ananue 5. Jleranp, U3roTOBIEHHAs] aBTOMATOM, CUMTAETCS TOJIHOM, €CIIU €€ OTKIJIOHEHHE
pa3mepa OT HOPMBI HE TMPEBBINIACT MO a0cooTHOM BenmnunHe 10 MM. OTKIIOHEHUE TTOTYNHEHO
HOPMaJIbHOMY 3aKOHY C (0,5). CKonpKO HEOOX0AMMO U3TOTOBUTH JeTallel, YTOOBI C BEPOSITHO-

cTbto He MeHee 0,95 cpenn HUX OKa3anach XOTs Obl 0/1HA OpaKoBaHHAs J1eTalb?

3agauya 6. BeposTHOCTH M3roTOBIIEHUS HECTaHAApTHOU Aetanu paBHa 0,1. C momomipio Hepa-
BeHCTBa YeOblleBa OLEHUTh BEPOSITHOCTb TOTO, YTO JI0JIs1 HecTaHIapTHhIX Aeraneit u3 1000 oto-
OpanHbIX HaxoauTcs B rpanuiax ot 0,08 1o 0.11. PemuTs 3a1auy ¢ M3MEHEHHOM MTpaBoil rpaHuLen
(0OBSICHUTB, ITOYEMY 3TO HEOOXOAMMO CJIeNIaTh). YTOUHHUTh Pe3yJNbTaT, UCIOb3Yysl HHTETPATbHYIO
TeopeMy MyaBpa-Jlamnaca.

3aganue 7. [I1OTHOCTH BEPOSITHOCTH HOPMAJIBHO PACHPEECIIEHHON CIydallHOM BEJIUYMHBI

1 o KOcTF
V121

JUCTIEPCUIO CITy4ailHOW BelMMuyMHBI X , MHTErpalbHyl0 (QyHKIUIO pacnpeneneHus. [loctpoutsb
rpaduky TJIOTHOCTH paclpeneieHuss W HHTerpadbHoM (GyHKIUM pacnpeneneHus. Haiitu
P(-1<x<4).

3aganue 8. JlaHa TIOTHOCTH pACIpeEIcHUs] HEMPEPHIBHOM CIydaiiHON BenmuuuHbl G

X nMeeT BU: f(X): . Haiit koaddurnment Kk, MatemMaTHueckoe OXUAaHHE U

nll+ x?
oxumanue M .

1
fé(x):ﬁ. Haittu tutotHocTh pacnpenenennss HCB m=2£-3 u ee maremaTudeckoe

3apaume 9. Cryuaiinsiii Bektop X =(X,, X, ) ©MeeT pacnpesneenue, 3a1aHHOE B TabIHIle




X\ X, -3 1 2
0 0,2 0,1 0,2
2 0,1 0,2 0,2

Haiitu ycioBHOE MaTeMaTH4ecKoe OXKUAHUE CIydaiiHoH BennuuHbl X, Ipu yciaoBuu X, = 2.

Tema 2. Jucnepcuonnwvlii u pezpeccuorHblil aHaiu3.

Bapuanr _1_

3aganme 1. [lana koppensuuoHHass (GYHKIHS M MaTeMaTHYeCKOE OXUIAHUE CIy4alHOTO
mpoiecca &(t): Ké(tl,t2)= \/E t,, Mi(t)=sin 5t . Haiitu koppensuuoHHyto (QyHKIHI0, MaTeMa-

TUYECKOE OXKUJAaHUE U TUCTIEPCHUIO CIYYatHOTO Mpolecca n(t) = t3§(t)+tcost.
3anganmue 2. [IpousBesieHO TIO TPH UCTIBITAHUS Ha KXIIOM M3 MSTH YpoBHEH F. Metogom muc-
MEPCUOHHOTO aHanu3a npu yposHe 3HaunMoctu o = 0,05 npoBeputs HyJIEBYIO THIIOTE3Y O paBEH-

CTBC HM3BCCTHLIX TI'PYHIIOBBIX CPECIHHUX. Hpez[nonaraﬂ, qTo BbI60pKI/I H3BJICUCHBI U3 HOPMAJBbHBIX
COBOKYHHOCTGI\/JI C OIMHAKOBBIMH OUCIICPCUSIMMU.

YpoBHu dakTopa
No n3mepenus F, F, F,
1 16 9 14
2 10 8 16
3 20 9 12
4 25 7 16
5 24 5 14

3agaunue 3. [IpoBeneHbl U3MEpeHUs 3aBUCUMOCTH CKOPOCTH KOpaOuis B y3i1ax X OT 4ucia
000pOTOB B MUHYTY T , B pE3yJIbTaTE YEro MOJYUYEH CIeAYIOMUN psifi HaOJt0 ICHHIA.

t;,00/mMun | 55 | 108 | 162 | 221 | 283

6, 11, 18, 23, 30,
0 7 2 8 1

X, y3.

Tpebyemcs:

1) crmaguTe MOMy4YCHHBIE OSKCIHCPUMCHTANIbHBIC JaHHbIC JIMHEHHONW 3aBHCHMOCTBHIO
X(t): at+a,, ucronb3yst METOJl HAUMEHBIINX KBaJIPaTOB; MOCTPOUTH I'padUK ypaBHEHHUS pe-
rpeccuu;

2) HaliTh BBIOOPOUYHBIH KO3 DHUIIEHT KOppEISIINY;

3) OLICHUTH HAJCHKHOCTh U JJOCTOBEPHOCTh BBIOPAHHOM CriakuBaroiieil GyHKIHU (YpOBEHb
sHaunmoctu o = 0,05).

Bapuanrt _2_

3aganue 1. Jlana xoppensnuoHHas QYHKIUS M MaTeMaTHYECKOE OXKHIAHHE CIydaitHOTO
nporrecca &(t): K (t,,t,)=2cos3t, cos 3t,, Mé(t): e” . HaifTi KoppesisHoHHyI0 QYHKIMIO, Ma-
td (£(t)+ cost)

TEMATUYCCKOC OXXUJIAHUC U JUCIICPCHUIO cnyqaﬁHoro mponecca T](t) =,

dt

3ananue 2. [Ipu yposue 3Haunmoctu o = 0,05 MeTOI0M AMCIIEPCHOHHOTO aHAJIU3a MPOBE-

PHUTH TUIIOTE3Yy O BIMSIHUM (PakTOpa Ha KauecTBO OOBEKTAa HAa OCHOBAHUU ISATH U3MEPEHUN IS
Tpex ypoBHe# (hakropa

Howmep D, | D,

(Dl
U3MepeHus




12
1 2 ea | 34
2 131 54 | 30
6
12
3 C| 4| 28
13
4 S | 56 | 33
12
5 2 | 59 | 31
3amanue 3. DKCIIEpUMEHTAIIBHBIE JaHHbIE O IEPEMEHHBIX X U Y TPUBEIEHbI B TAOIHIIE:
[, |7 [o]1 |2
Yi 0, |0,
0|5 (2] |5

B pe3ynbrare ux BhIpaBHHBaHWS moiydeHa GyHkuus Y =3 . Vcrmonb3ys MeTo] HAaMMEHBIIHX
KBaJIpaToB, allPOKCUMHUPOBATh 3TH JIAHHBIC JIMHEHHON 3aBUCUMOCThIO Y =aX+b (HaliTu mapa-

MeTpbl @ u b ). BoisicHnTh, Kakas U3 AByX JMHUI JTydiie (B CMBICIIE METOa HAMMEHBIINX KBaJI-
paToOB) BbIpaBHUBAET HKCIIEPUMEHTANIbHBIE JaHHbIE. ClenaTh YepTexK.




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

Daxynremem [loocomosumenvhwiii
Lukn usuxo-mamemamuueckux OUCYUnIUH

Hamnpasnenune noarorosku:__15.04.02  TexHoJiornyeckue MaIMHbI ¥ 000py10BaHHE

HporpaMMa IIOATOTOBKH: «Xumuueckoe MawuHo- U ARRNApPamocmpoeHue

KommnuiekT 3aianuii 111 BHINIOJIHEHHUSI pacdeTHO-Tpaduyeckoil padoThl

II0 JUCHMINIMHE TEOPHA BEPOATHOCTEH U MATEMATUYECKAA CTATUCTHKA

Cmamucmuueckas 00padomKa IKCRePpUMeEeHmaibHblX OAHHbIX.
Ouenka napamempos.

Tema

3aganmue. 3anana Beioopka u3 30 37IeMEHTOB, TOPOXKIEHHASI HEU3BECTHBIM paCIIpe/ICIICHUEM.

ITo mpeacraBneHHOI BBIOOPKE BHIMIOIHUTD CIEAYIOIINE 3aaHUSA:

1. IToctpouth BapuallMOHHBIM psia BeIOOpKU. OmnpenenuTs pazmax BblOOpku. Haiftu skcrpe-
MaJIbHbIE€ CTATUCTUKH U1 BBIOOPKHU.

2. Haiitu craTucTHYeCcKHe OIICHKH YMCIIOBBIX XapAKTEPUCTUK CIyYalHBIX BEIMYMH (MaTeMaTH-
YeCKOT0 0KMJaHMsl, AUCIEPCUH, CPETHEKBAIPATUYECKOTO OTKIOHEHHS)

3. IlocTpouTh BEIOOPOUYHBIH 3aKOH paCIIpeIeIICHUS.

4. ITocTpoUTh TUCTOTPAMMY.

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

6. HaiiTm MeTomoM MakCHMaJbHOTO MPaBIONONO0WS OIEHKH MapaMeTPOB THIIOTETUYECKOTO
pacnpeneseHusl.

7. HaifTu nHTEpBalbHbIE OLIEHKH ISl TApaMETPOB FMIIOTETUYECKOTO PACIIPEAETICHUS C Ha/IeXK-
HocThIO 0,95.

8. [IpoBepuTh TUIOTE3y O BUAE paclpeeieHus ¢ moMolbo kputepus [upcona. B cmyyae ot-
PHLIATENILHOTO Pe3yibTaTa BEpHYThCS K 1. 4.

9. Ha nucte ¢ BeIOOpoUHON QYHKIIMEH pacrpeneneHusi MoCTPOUTh (TI0 ToukaM) rpaduk GyHK-
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 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:

OtBer oneHuBaeTcss 0TMeTKOi «5» (8 — 10 OamioB), ecau: paboTa BBITOJHEHA TOJHO-
CTBIO; B JIOTHUECKUX PACCYXKACHUAX U OOOCHOBAHUY PEIICHUS HET MPOOEIIOB U OIIUOOK; B PEIICHUU
HET MaTeMaTUYECKUX OIMMOOK (BO3MOXKHBI HEKOTOPbIE HETOYHOCTH, OMHMCKH, KOTOpasi He SBISETCS
CJICZICTBUEM HE3HAHMS WIM HENOHMMaHMA y4eOHOTO MarepHaia), T.e. IPaBUIHHO BBITOJHEHO 86—
100 % paboTBhL.

Otmetka «4» (6 — 7 6a/UI0B) CTAaBUTCS B CICAYIONIMX CIy4asx: paboTa BBIMOIHEHA MOJHO-
CThIO, HO 00OCHOBAHMSI IIATOB PELIECHUS HEAOCTATOUYHBI (€CTTM YMEHUE 00OCHOBBIBAThH PaCCyKICHUS
HE SIBJISTIOCH CIEHUAIBHBIM OOBEKTOM MPOBEPKH); JOMYIIECHBI OJHA OMMOKA, WU €CTh JBa — TPU
Helo4ETa B BBIKJIAJIKAX, PUCYHKaX, depTexax Wi rpadukax (eciu 3TH BUABI padOT HE ABIISIIUCH
CIEIHAILHBIM 00BEKTOM IIPOBEPKH ), T.€. MPABUIHHO BHIMOTHEHO 74—84 % paboThI.

Ormerka «3» (3 — 5 6aIoB) CTAaBUTCS, €CIIU: JOMYIICHO HE OoJiee ABYX OMHUOOK MK 0O-
Jee IBYX — TPEX HEJ0YETOB B BBHIKJIAJKAX, YepPTekax WM rpadukax, HO oOydarommuics obiagaer
00s3aTeNbHBIMA YMEHHSIMH 110 TIPOBEPSIEMOM TeMe, T.€. MIPaBIIbHO BBIMOIHEHO 60 —73 % paboThl.

Otmertka «2» (0 — 2 Gaa) cTaBUTCS, €CIU: JOMYIICHBI CYIICCTBCHHBIC OIIMOKHU, TTOKa3aB-
e, 4yTo o0yyvaromuiics He 06agaeT 00s3aTeNbHBIMU YMEHUSAMH 110 JJAHHON TEME B MOJIHOM Mepe,
T.€. BbIIIOJIHEHO MeHee 60 % paboThl.

OnepaTuBHBIN KOHTPOJIb
(2 kouTposbHBIE padoTsl, 1 PI'P 3a cemecTp)
(max 10 x 3 = 30 6aJ10B)

Onenka Bbanabl
5 8-10
4 6-7
3 3-5
2 0-2

CocraBuTenb : Hllemenosa O.B.
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