MWUHOBPHAYKHU POCCHUHU

®EJIEPAJTIBHOE FOCY JAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJILHOE YUPEX/IEHUE
BBICLLIETO OBPA3BOBAHM S

«BEJIT'OPOJICKHUM I'OCYJAPCTBEHHBIN
TEXHOJIOTMYECKUN YHUBEPCUTET um. B.L.IIYXOBA»
(BI'TY um. B.I'. Illyxosa)

LOFﬂACOBAHO

G POUT

0

) * H\-\!

/’ly¢ * 0yam A'?’Q
* puny

’PABO‘IASI INIPOI'PAMMA
AHCUHMIIHHBI (MOAYyJIs1)

MaremaTnyeckoe nJIaHHPOBaHHE IKCIIEPHMEHTA
HallpaBJIeHUEe MOATOTOBKY (CIELHUaIbHOCTS ):

20.04.01 Texnocepuas GezonacHocTh
Harnpasnennocts nporpammer (poduits, crienuanusans):
be3onacHocTh TeXHOI0rHYeCKHX IPOLECCOB H NPOH3BOACTE
[IpompIuIenHas 5K0JIOTHs ¥ PAHOHAIBHOE HCIOIL30BAHNHE NPHPOIHBIX
pecypcoB
KBanuduxanus
MarucTp
Dopma o0yueHus
OYHast

UueTuTyT: XMMUKO-TeXHOTOTHYECKHi

Kagenpa: besonacnocTu sxu3Henesten»HoOCTH

benropox 2021




ITporpamma cocraBiieHa Ha OCHOBaHHH TPeOOBAHMIA:

* OezepallbHOTO  TOCYJApCTBEHHOIO  00pa30BaTeNbHOrO  CTAHAApPTa  BBICIIETO
o0pasoBaHMsl MO HampaBleHHIO MNOAroToBKkH — 20.04.01 TexnochepHas
0e30macHOCTb, YTBEPKIEHHOr0O MHHHCTEPCTBOM HAyKH M BBICIIErO 0GpPa30BaHHS
Poccwuiickoit @enepanuu Ne 678 ot 25.05.2020 r.

* raHa yyebHoro npouecca BI'TY um. B.I'. IllyxoBa, 10 HarnpaBleHHIO MOATOTOBKH
20.04.01 Texnochepnas Ge30nacHOCTb, BBeIEHHOTO B eticTBre B 2021 roxy.

. JlorranoB

CocraBuTenb (cOCTaBUTENU) I.T.H., Ipodeccop :
N.B. IIpymkoBckuii

K.T.H., IOLICHT

Pa6ouas nporpamma cornacoBaHa ¢ BblIlyCKarolen kadeapoit

be3onacHocTu KHU3HEACATCIIBHOCTH
7

3aBenyroumi kadeapoit J.T.H., mpodeccop (A.H. Jlonanos)
(y4eHas cTeneHb U 3BaHKeE, MOMAIUCH) uLManbl, haMHUIns)
« Y » &8 20%|r., nporokon Ne  7*

[IpoMBILLITIEHHON YKOJIOTUH

3aBenyrouui kadenpoit A.T.H., Ipoeccop 2 (C.B. Csepry3osna)
(y4eHas cTeneHb U 3BaHUE, MOATNCH) (mHMLMaBL, haMuUTHs)
« M » oF 207 r.

PaGoyas nporpamma oo6peHa MeTOANYECKON KOMUCCHEN HHCTUTYTA

«_ 1S » oF 20 % r., npotokon Ne 9

[Ipencenarens K.T.H., IOLEHT é‘% (JI.A. ITopoxHIOK)

(y4eHas cTeneHb U 3BaHHE, MIOAIKUCH) (vHMIMANBL, haMUITHA




1. IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 110 IUCIIUITIJIMHE

Kon u HanmenoBaHue rmokas3aTelns OlcHUBAHUS
Kox u HaMMEHOBaHHE e3ynbTaTa O0yUEHUS 110 JUCIIUATIINHE
Kareropus (rpymnma) A pesy v et
. HaWMEHOBaHHE HHAMKATOPa
KOMIIETEHIIAH
KOMIIETCHIIMH JTOCTHKEHHUS
KOMIIETEHIINH
CucreMHOE u | I1K-3 criocoben | I1K-3.3. Uwmeer | 3nanus:
KPUTHYECKOE BEIITOJIHATH ONBIT pabOThl B | OCHOBHBIX ~ BONPOCOB  MaTeMaTHYeCKOro
MBIILIJICHUE MOJIETIMPOBAHUE, KOJUZIEKTHBE  Iipu | [VIaHPOBAHMs OKCTICPUMEHTA TpH
TIPOBOJUTE N — ifIHOJ'IHeHI/H/I Hay4YHBIX HCCIIC/IOBAHHI
SKCIIEPTH3Y Hay4HBIX MEHMH.
o WCTIONB30BaTh  HAYYHYH)  METOJIOJIOTHIO,
0€30IIaCHOCTH M | HCCIENOBAaHUH W
6 OCHOBHBIE [IEHHOCTHO-CMBICJIOBBIE
paspabaTeIBaTh OKCIICPUMEHTOB OPHUCHTHPHI IUIAHUPOBAHUS 3KCIIEPUMEHTA
PCKOMCHAALIMN  TIO Ha TIPaKTHKE, B CHCTEME IIPOU3BOACTBA U
ITOBBIMICHHIO noTpeOaeHds Ul OLEHKM M aHauu3a
YPOBH: Ka4yecTBa OKpYXAaroLLEeH u
0€e30I1aCHOCTH IPOM3BOICTBEHHOM CPEIbI
OITACHBIX HaBbIkn:
TEXHOJIOTHYECKUX Brnagenwss kymeTypoit Oe3omacHOCTH U

NpOIIECCOB U B
cpene oOuTaHus

PUCKOPUEHTHPOBAaHHBIM MBILIUIEHHEM 110
ITOBBIIICHHUIKO YPOBHA 0€e30I1aCHOCTH
OITACHBIX TEXHOIOTMYECKUX
IIpOICCCOB U B CPCAcC 0o0UTaHUS

2. MECTO JUCIIATIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

2. MECTO JJMUCHMILIMHBI B CTPYKTYPE OBPA30BATEJIBHOM ITPOT' PAMMBI

[1K-3 criocoOeH BBINONHITH MOAECTUPOBAHNE, TPOBOINUTh IKCIEPTU3Y OE30MMACHOCTH U pa3padaThIBaTh
PEKOMEHJALMHU TI0 TOBBIIIEHUIO YPOBHS O€30MAaCHOCTH ONACHBIX TEXHOJIOTMYECKHX IPOLIECCOB U B

cpene oouTaHus

Z[aHHaH KOMIICTCHIIU A (I)OpMI/IpyeTCH CICAYIOUMHA JUCHUIIIIMHAMU

Cranus HanMeHOBaHUS TUCIUATUINHBI
1 Pacder u mpoekTUpOBaHHUE CHCTEM 00ECIICUCHUS
] 6e30MacHOCTH
9 Teopust HaIE)KHOCTH B TEXHOJIOTHUYECKUX MpOIIeccax U
IIPOU3BOJICTBAX
3. MonenupoBaHye TPUPOJOOXPAHHBIX MPOIIECCOB
4. MaremMaTHueCKO€e TUIaHUPOBaHHE HKCIIEPUMEHTA
5 MonenupoBaHie TEXHOJIOTHUECKUX MPOIIECCOB U
' IIPOU3BOJICTB 10 MOKAa3aTessiM 0€30MaCHOCTH
5 MOHHTOPHUHT ¥ aHATUTHYECKUI KOHTPOIb KayecTBa
OKpY’Karomien cpebl
7 DKcrnepTusa ¥ ayIuT CUCTEM YIpaBJICHUS
' MIPOMBIIIIICHHOW 0€30MMaCHOCTHIO M OXPAHOU Tpy/a
8. [Tpon3BoCTBEHHAs HAYYHO-HCCIIeI0BaTeNbCcKas paboTa




3 OFBEM JUCIIMIIJIMHbBI

OO61mast TpyI0eMKOCTh JUCIIMILIMHBI COCTaBIsIeT 3 3ad. equnHmil, 108 gacos.

dopma MpOMEKyTOYHOM aTTeCTalliy 3a4eT

Bunx yuebnol paboThl Bcero Cemectp
4acoB Ne 2
OO6m1ast TpyI0EMKOCTh TUCIMILIMHEI, Yac 108 108
KonTakTHas padora (ayAuTOPHbIE 3aHATHS ), B 53 53
T.4.:
JIEKIUU 17 17
nabopaTopHbIE - -
MPAKTUYECKHE 34 34
IPYNIOBBIE KOHCYIBTAIIMU B IEPHO/T
TEOPETUYECKOTO OOYICHHUS U TIPOMEKYTOTHOM 2 2
aTTecTaluu
CamocrosiTesibHast padoTa CTyAeHTOB, B TOM 55 55
ymcie:

KypcoBoii npoekt - -

Kypcosas pabora - -

PacuetHo-rpaduueckoe 3aganus - -

WuuBuyanpHOE JOMAIIHEE 3a/1aHue 9 9
CamocrosTenbHas paboTa Ha MMOATOTOBKY K
AyJUTOPHBIM 3aHATHUSAM (JIEKIHH, TIPAKTHIECKUE 36 36
3aHsITHsl, JJAOOPATOPHBIC 3aHSTH)
OKk3aMeH

4 COAEP KAHUE JUCHUIIJIMHBI

4.1 HamMeHOBaHuUe TeM, UX COJEPKaHUE U 00beM
Kypcl Cemectp 2

Harpy3KkH, 4ac

O0bem Ha TeMaTHYeCKUi
paszzen 1o BuaaM yuyeOHOn
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1. MeToabl NJAHMPOBAHUSA IKCIIEPUMEHTA
3amaua kypca. O01re BOpoCh! MIIaHUPOBAHUS 1
OpraHM3anuu JKcnepuMeHTa. OCHOBHBIE TEPMHUHBI U
onpezeneHus: GakTopbl, PyHKINH OTKIMKA, MaTpHUIla 10 19 30
IUIAHUPOBAHMS  SKCIIEPUMEHTOB, IOJIHBIA  (DaKTOPHBIHA
9KCHEPUMEHT, PaHAOMU3ALNs, AUCIIEPCUs], YPOBEHb
3HAUUMOCTH. MeTopl TUIAaHMPOBAHMSI AKCTPEMAIIBHBIX




skcriepuMeHTOB. OOpaboTKa pe3yabTaTOB IKCIIEPUMEHTA:
poBepKa OJTHOPOJHOCTH TUCTIEPCUU
BOCIIPOU3BOJMMOCTH, OIICHKa 3HaYMMOCTH
KOX(P(UIIMEHTOB  perpeccud, OlEHKAa  aJeKBATHOCTU
MaTeMaTHYECKOW MOJICIIH.

2. MeToabl ONTHMHM3ANUM IKCIIEPUMEHTA
[Tnanbr BTOpOro nopsiika. KoMmno3umoHHble MIaHbl.
OpToroHanbHbI€ HIEHTPATbHBIE KOMIIO3UIIUOHHBIE TIJIAHBI.
PoToTrabenbHble LIEHTPaTbHBIE KOMIIO3UIIMOHHBIE IIJIaHBI.
MeTo/1bl ONTUMHU3AIUU MHOTO(DAKTOPHBIX OOBEKTOB. 7 15 i o5
Meron Taycca-3eitgens. Meron ciydyalHOro IOHMCKa.
Meroa rpaguenta. Meton kpyroro Bocxoxjaenus (Merog
bokca — Yuncona).
BCEI'O 17 34 55
4.2. Conepxxanue NPaAaKTHYECKUX (CEMUHAPCKMUX) 3aHATHIA
Ne HaumenoBanue Tema npakTudeckoro (CEMUHAPCKOTO) K-Bo K-Bo
n/m | paszzgena JUCIUTLIIHHBI 3aHATUS MPaKT. 4acoB
4acoB CPC
cemectp Ne 2
Mertob! O1leHKH runoTe3. Perenune 3amad. 3 5
JlucniepcuonHblil ananu3. Pemenue 3aau. 3 5
Koppensinmonnslii ananus. Pemenne 3anay 3 4
IInaner  mepBoro  mnopsaka.  IlomHbii
¢akTtopHbii  skcnepuMeHT [IDD  2n. 4 5
OOpaboTka pe3ynbTaTOB dSKCIEPUMEHTA.
Pemenne 3anau.
JlpoOHbIE  (DaKTOPHBIH  HKCHEPUMEHT. 3 5
1 Meroas! nnanupoBanus | Pemenue 3anay.
JKCIEPUMEHTA [InanupoBaHue B yCIOBUAX BPEMEHHOTO 3 5
npeiida. Permenue 3amay.
[Inanel BToporo nopsiika. OpToroHanbHbIe 3 5
IJIaHbl BTOPOTo nopsiika. Pemenue 3anad.
PoToTtaGenbHble MIaHbl BTOPOTO MOPSAKA. 9 4
Pemenue 3agau.
[IpuHATHE pemieHHi MO IIaHaM BTOPOIO
nopsiaka. Pemenune 3amady. KoHTposbHas 2 6
aTTecTalusl.
Ontumuzanusi. Meron KpyTOro
BocxoxeHus. [Ipunsarue 4 6
Meroasl pelieHuil 1moclie  KPyTOro BOCXOXKICHHUS.
2 OINTHUMU3ALUNA Pemenne 3amgau.
HKCIIEPUMEHTA Kanonuueckuii = aHaiM3  MOBEPXHOCTH
oTKJIMKa. Permenwne 2 5
3ana4d. KonTponbpHas arrecranus.
UTOI'O : 34 34
BCEI'O: 34 34




4.4. Conepskanune KypcoBOro npoexkra/padornl

He npenycMoTpeHo yueOHBIM IIaHOM.

4.5. Conep:xanue pacueTHO-TPaduIeCKOro 3aaHusl,
HHIMBUIYAJIbHBIX TOMAIIHUX 3a1aHUH

3apanusa k U3

Temal. Modeﬂupoealme RpOUECCOB CIIONHCHBIX IKOJI0CUYECKUX cucmem

Onmumumuuﬂ ouucmkKu 800Hblxpacm30p03
no mamemamuuecKkoil mooenu

B ponecce BBITOJIHCHUA JAHHOTI'O 3aJaHUA HCO6XO,HI/IMO MOJYYUTh MAaTCMAaTUYCCKYIO0 MOJCIIb Mponecca OYNCTKHU
BOJBI OT CO€Z[I/IH€HI/II71 pTYTH, HaWTH ONTHMAJIbHEIC napaMeTphl Ipo1ecca, Npru KOTOPbIX COACPIKAHUC PTYTHU B c6pocax
MHHHUMAJIBHO.

OcHo6Hble NOHAMUS

ITocTpoeHne MareMaTHYECKHX MOJENeH TEeXHOJOTMYECKUX IIPOLECCOB MPUPOAHBIX SBJIEHHM OCHOBaHO Ha
HCTIOJBb30BaHUH CIIEIHATIBHBIX METOJOB IUIAHUPOBAHUS PKCIEpUMeEHTa. [I1aHnpoBaHue SKCIEpUMEHTa — 3TO yIpaBICHHUE
IIPOIIECCOM, SIBICHUSIMHU IIPU HETIOJIHOM 3HAaHHM MEXaHU3Ma SBJICHUS Ipoliecca.

[TnanupoBaHne HKCTIEPUMEHTa PACCMaTPHBAIOT KaK OJHO M3 HAIPaBJICHUH KHOEPHETHKU, OCHOBHBIE HJICH KOTOPOIi
cthopMyIrpoBaHEl B paboTax aHTIHiickoro mMaremaTtnka Ponampaa @wmepa B 1930-1935 rr. u pa3sutel B 1950-1957 rr.
BokcoM, YunconoMm u Xanrepom.

MeTop! IITAHUPOBAHKA KCIIEPUMEHTA Oa3UPYIOTCS Ha ITOTYyICHUN MaTeMaTHIECKO MOJENH B BH/IE MOJIMHOMA.

y=by + D bX + Y byxX; + > byx ..

rae bo, bi, bjj, bii — xoaddunmenTs nonuHoMa; x — QaxTopsl, BIMAIOLME HA NPOLECC, SBICHHE (HANpUMep, JaBICHHE,
TeMIIEpaTypa M T.1.); Y — IePEMEHHAs COCTOSHHS 0OBEKTA UCCIIEJOBAHUSL.
Haubonee npocToii BUI IMeET TUHEHHBINA OJIMHOM YPaBHEHHUS:

Yy = Bo+BX;+BoXo+... BpXp

JIMHEHHBIN TTOJIMHOM IIOJTy9alOT MPY TTOMOIIH CIIEIHAIbHONW YCTAHOBKHM HKCIIEPUMEHTA O OIPE/CICHHOMY IUIaHy,
MIPEACTaBICHHOMY B BHJIE MaTPHIIBI ITIAHUPOBAHUS SKCIICPUMEHTA.

VYpoBHeM (akTOpa HA3BIBAIOT 3HAYEHHE IIapaMeTpa, KOTOpoe (UKCHPYETCS W HM3MEHSETCS NpU TPOBEICHUH
rpoliecca, Harpumep, x; — Temneparypa, 60°C, 80°C; x, — Bpems 100 c, 140 c.

% . - o p— o
CpeiHue 3HAUYEHNS YPOBHEH (haKTOPOB HA3BIBAKOTCS HYJIEBBIMH YPOBHAMH X iy 0.¢ 1, = 70°C, X 2, =120°C).
3naueHue (akropa, npubdaBiIeHHEe KOTOPOro K HYJIEBOMY YPOBHIO JIaeT BEPXHHH YPOBEHb, a BHIUUTAHHE — HIKHUI
YPOBEHb, Ha3bIBAIOT HHTepBaToM Bapbuposanms AX;(AX; =10"C,AX; = 2¢;

O0mnacTp omnpeneneHust GakTOpPOB — ITO X HIDKHHUE U BEPXHUE YPOBHH.
Kaxayio Touky (pakTOpHOTO NPOCTPAHCTBA M300paXaOT B KOAUPOBAHHOH hopme:

= X~ Xoi .
AX
Xe(n) = (xi _xoi)/x
o - 801—0 0_.,
60-70
T R
140-120
100-120
270 T

DKCIIEPUMEHT, B KOTOPOM PEajM30BaHBl BCE COUYCTAHUS (PAKTOPOB HA HIDKHUX U BEPXHHUX YPOBHSX, HAa3BIBAIOT
MOJIHBIM (pakTOpHBIM 3KcTiepuMeHToM (I1D3J). Ecim kaxknpiii pakTop BapbHpyeTCs Ha IBYX YPOBHSX, TO Toiydaetrcs [1DD
tuma 2". Jlnst aByx dakropos (N=2) umcio onsitoB N=22=4,

ITnan, coxepkammidi 3amuch BceX KOMOMHAIMKA (aKTOPOB KOJUPOBAHHOW (OPMBI, HA3bIBAIOT MATpPHIICH
IUTAaHUPOBaHKA. B MaTpuile MIaHUpOBAaHUS COYETaHHWE IMEPBOTO (akTopa HA ABYX ypoBHAX (+1, -1) MOBTOpSIOT AJIs



KaXJ0ro ciexymooniero (akTopa Ha BEpXHEM M HIDKHEM ypoBHe. Dakrop Xxo sBisiercss (UKTHBHOHW NEPEMEHHOM.
Hcnonb3oBanne GakTopa xg AeiaeT pacueTsl KOdGHUIMEHTOB MOENH Oosiee 00ITUMH.
OcHOBHOE NPEUMYLIECTBO (AKTOPHOTO HKCIICPHUMEHTA 3aKII0YacTCs B OJHOBPEMEHHOM BapbHPOBAHHU BCEX
(hakTOPOB, YTO MPUBOIUT K CHIDKEHHUIO OIIMOKH B OIleHKe kK03 druneHToB monmrHoMa B N pa3 (N — obriee 4nciio onsIToB).
Opranmsanys MaTpuIl mianrpoBanms 110D 27...2* nokasana B Ta61.3.1.

Tabauya 3.1
IHocTpoeHue MaTpull NPOBeJeHHUS IKCIIEPUMEHTA

No Tum sxcnepuMeHTa dakrop

B Xo X1 X, X3 X4
1 +1 +1 +1 +1 +1
2 2 +1 -1 +1 +1 +1
3 52 1 1 1 1 1
4 +1 -1 -1 +1 +1
5 +1 +1 +1 -1 +1
6 3 +1 -1 +1 -1 +1
7 @D 2 +1 +1 -1 -1 +1
8 +1 -1 -1 -1 +1
9 +1 +1 +1 +1 -1
10 +1 -1 +1 +1 -1
11 +1 +1 -1 +1 -1
12 4 +1 -1 -1 +1 -1
13 52 +1 +1 +1 -1 -1
14 +1 -1 +1 -1 1
15 +1 +1 -1 -1 -1
16 +1 -1 -1 -1 -1

®dopMabHO MPHEM MOCTPOCHHS MAaTPHLBI INTAHUPOBAHHS CBOJHUTCS K METOY YepPEIOBaHHs 3HAKOB YPOBHEH.
[IpoBeneHue GakTOPHOTO HKCIIEPUMEHTA OCYIIECTBISIOT 110 CISAYIOIEMY alrOpUTMY:
— CTPOSIT MaTPHLY IIAHHPOBAHHS;
— CTaBSAT ONBITHl B COOTBETCTBUH C INIAHOM MATPHIIbI;
— PacCUYHUTHIBAIOT KO (UIIMEHTH! JMHEWHOTO TTOJMHOMA (YpaBHEHUE PErPecCuH);
— pacCUMTHIBAIOT OIIMOKY OIIBITA;
— MPOBEPSIOT 3HAYMMOCTH KO3 (HUIIMEHTOB perpeccui;
— HaXOJIST ONTHMAJILHOE PElLlIeHUEe nmpolecca.
Koa¢pduumeHTtsl ypaBHeHHUS perpeccru B JIMHEWHON (GopMe paccuuThIBaIOT 1o (hopmylie:

1N — .
bi :W inu Yu (|=1,2,...,n), (34)
u=1

rae Y, — cpeaHee 3HAUCHME IO MapajyIeIbHBIM OIBITaM U-If CTPOKM MaTpHUIlbl INIAHUPOBAHUS; X; — YPOBEHb (akropa (+1,
-1).

J— 1 m
Yo=— Z Yuk » (3.5)
my=1
rJie M — YUCIIO MapalIeIbHBIX OIBITOB.
®opmynsi (3.4.) 1 (3.5) MOKHO COETUHUTE:
b 1 N m
) — —— X: ) 3.6
i Nm uz=:1kZ:=1 iu yuk ( )
Pacuer ommbKu OmbITa OI[CHUBAIOT 10 TAPAUICIBHBIM OIIBITAM:
m R
S& = WM-1) 3 (Y — Yu)? (37)
u=1
[MocTpovHbIe OMMOKH OIBITA S YCPETHSIOT:
N 2
So = (1/N)Y.S; (38)
u=l

Hns omneHkn BiusHUS (AKTOPOB HA IEPEMEHHYIO COCTOSHHS TIPOBOAST MPOBEPKY 3HAYUMOCTH KaXIOTO
ko3 punmenra:
— HaxOJAT JUCTIEPCUI0 KO3(D(DUITMCHTOB perpeccu:

S& =(S§INY);



2
T.C. JUCIIEPCHU BCEX KOA(POUIIMCHTOB PaBHBI, T.K. 3aBHCAT TOJBKO OT OMIMOKH OIBITa So W YUClla CTPOK MAaTPHIIBI

wiaHupoBanus N;
— OIpEIENAIoT mapamerp ti
bi
rae |bi | - abCcosIoTHOE 3HaYeHHe i-T0 K03(h(HUIMEHTa PErPECCHH, Sbi — CpeJHEKBaJpaTHYHOE OTKIOHEHHE b,

—n3 1abn. 3.2 omnpenensaroT kputepuil CTbIofEHTa 0 YHUCILy CTeleHel cBoOoabl f, U ypaBHEHHIO 3HAUUMOCTH
fo=N(m-1)

— COMOCTAaBIAIOT tjp ¥ tr(Tabin. 3.2).
Tabnuya 3.2

IpouentHbie ToukH pacnpeneieHuss CThIOJEHTA PH YPOBHE
3Haunmoctu q=0.05

TTokazatenn 3HaucHuE

Yucno cTeneHen 1 2 3 4 5 6 7 8 9 10| 16 | 24
CBob6opl, fo

Ipouentusie toukw, tr | 12,7 4,3 | 3,19| 2,78| 2,57| 2,45| 2,36| 2,31| 2,26| 2,23| 2,1 | 2,0

Koa¢¢unneHt 3Ha41M Npu BHIOJIHEHUN YCIIOBHUS
tip>tT

[Tpu BBITOTHEHUH YCIOBHSA 3HAYMMOCTH KO3()(HDUIIMEHT TPHHUMAIOT paBHBIM 0.
[TpuromHOCTH NTMHEHHOTO YpaBHEHUS Ul PEIICHMS 3a/1a4d TIOMCKA 00JacTH ONTUMYMa MPOBEPSIOT MO KPUTEPHIO
@umrepa(tadn. 3.3). [nsg 3TOro CpaBHUBAIOT JAWCIEPCHH CPEIHMX OINBITHBIX JaHHBIX MEPEMEHHOM COCTOSHHSA

Y, OTHOCHTENHHO TEX 3HAUYEHWH IEPEMEHHOH COCTOSHMSA Y, , KOTOpBIE IPEICKa3aHbl IIONyYCHHBIM JIMHEHHBIM
YPaBHCHHUEM PErpecCcru. DTa AUCIICPCHsI HA3bIBACTCS TUCIICPCHEH aJIeKBATHOCTH M PACCUMTHIBACTCS 1O (hopMmyiie:

2 N — —2
Saa:(m/(N—DZ_:l(yi—Yi )

rae N — 4HCIO CTPOK MATPHIBI IUIAHUPOBAaHUS; | — YHCIIO WICHOB B YPaBHEHHH PErpecCHH, OCTABIIMXCS HOCIE OLECHKU
3HaYMMOCTHU K03 durmenra.
CornacHo kputepus Ouiepa ypaBHEHHE a[JeKBaTHO ONKCHIBAET IPOILECC IIPU COOIIOJCHUHU CIEAYIOMIETO YCIOBUSL:
Fo<Fr,

rne F — xputepnii ®umepa, HaiineHHbIH M3 Tabmui juis cremeHeil ceobonpr (tabn. 3.3) f,=N-/ u f,=N (m-1); F, -

pacueTHoe 3HaueHue Kpurepus: Fp = (de/ 55)

Tabauya 3.3
Kpurepnii ®umepa npu ypoHe 3Haunmoctu =0.05
s 4 5 6
8 2,84 3,69 3,58
16 3,01 2,85 2,74
24 2,78 2,62 2,51

[Tonck ob6macTH ONTHMyMa OCYIIECTBISIOT METOJIOM KpPYTOTO BOCXOXJIEHHS. AJNTOPHTM MeToJa KPYTOro
BOCXOJKI€HUS 3aK/II0UAETCS B IPOBEICHUHN CIEAYIOMIMUX OIEepaIuid.
1. Beibop 6azoBoro dakropa. dakTop, s KOTOPOro Npou3BeieHHE KOI(PPUIMEHTa PErpeccuy Ha MHTEpBajiax
BapbUPOBAHMS MaKCHMaJIbHO, Ha3bIBalOT 0A30BBIM: @ = MaX (B-X).
2. J1nst 6a30BOro (hakTopa BEIOMPAIOT IIAr KPYTOTO BOCXOXKAEHHUs h, paBHbINH HHTEpBaly BApbUPOBAHUSX,,.
3. IlepecunThIBaIOT COCTABIISIONINE TPAJHEHTA IO BHIOPAHHOMY IIary KpyToro BOCXOKAEHHSL:
h=((B-X)/a)-h,
,

4. OKpyYTIAIOT mIar KPyTOro BOCXOXKICHHS.

5. OpraHusyioT OMCK ONTUMAJIBHON 00JIACTH MyTEM IIOCIEI0BATEILHOTO IPHOABICHNS COCTABIIIONINX TPAJUEHTa
YPaBHEHHsI PETPEcCHu K HyneBoMy ypoBHIO. Ilomyuaror cepuio 3HaueHHi ()akTopoB KpyTOro BocxoxxaeHus. [lepeBomst
(haKTOpBI KPYTOTrO BOCXOXKICHUS B KOAMPOBAHHYIO (OPMY M MOIYYalOT pacdeTHOE 3HAUCHHE MEPEMEHHOI cocTosHuA Y.
Uepes HECKOJIBKO LIAr0OB CTaBAT SKCHEPUMEHTEI, IPOBEPSAS COOTBETCTBHE PacUyeTa U HSKCIEPUMEHTA.

Crparerusi npoBeAEHUs OIBITOB COCTOUT B TOM, YTOOBI HAWTH TaKHe IIArd, KOTOPHIC YBEIMYHMBAIOT BBIXOJIHYIO



MIEPEMEHHYIO, a 3aTeM €€ YMEHbILAIOT.
Ilpumep. IlonyyeHo ypaBHEHHE PErPECCUU CIICIYIOUIETO BUIA:
Y=23,28+1,78X; +10,23-X, + 9,36-X;

Tpebyercst OCYIIECTBUTh IOWCK MAaKCHMAaJIBHBIX 3HaueHWH mapamerpa Y. Pe3ynbraTel KpyTOro BOCXOXKICHUS
IIpuBeIeHbI B Ta0J1.3.4.

Tabauya 3.4
I/ICXOHHLIG JaHHbIC U PE3YJbTAThI KPYTOI'0 BOCXO0KACHUSA
HaumenoBanue PaxTop Pacuer
X1 X5 X;
HyneBoii ypoBeHb 0,7 135 30
WurepBan BapbrpoBaHus X 0,2 5 15
KoappuuuenTst 1,78 10,23 9,36
Ipoussenenue B- X 0,356 51,4 140,4
Iepecuer cocraBisomnx 0038 549 15
rpaguenTa npu h = 15 ' '
OkpyrJieHue mara 0,04 5 15
OmnsIT KpyTtoe BocxoxeHne IlepemenHnas
COCTOSIHHS
9 0,74 140 45 43 —
10 0,78 145 60 70 -
11 0,82 150 75 89 67
12 0,86 155 90 109 -
13 0,90 160 105 — 73
14 0,94 165 120 — 68

B Ta6:1. 3.4 naHpI pacueTHbIC 3HAYCHHS MapaMeTpa 1 SKCIICPHUMEHTANBHOH BenmmanHbI pouecca (Y).

B kauecTBe npuMepa paccuuTaeM 3HaueHue Y IS OmbITa 9:

X1 =0,74: xkopupoBanHoe 3uauenue X; = (0,74 —0,7)/0,2 = 0,2;

X, = 140: xomupoBannoe 3Hauenue X, = (140 — 135)/5 = 1;

X3 = 45: koaupoBanHoe 3HaueHue X3 = (45 —30)/15=1

Y =2328+1,780,2 + 0,23 +9,36 =43

Kpyroe BocxoxkeHue B JaHHOM npumepe 3P deKkTHBHO: B onbITe 13 JOCTUTHYTO MakCUMallbHOE 3HAYCHHUE Mapamerpa.

Hcxoonvie dannvie 015 8binoHeHUs pabomul

B pabote HEOOXOAUMO MOCTPOUTH MATEMATHYECKYIO MOJIENb U3BJICYEHHs PTYTH U3 PacTBOpA MPH NPOU3BOJICTBE XJI0pa
U [EJI0YH 3JIEKTPOJIM30M XJIOPHU/IA HATPHSI HA PTYTHOM KaToO/Ie.

B kauecTBe mMEepeMEHHON COCTOSHUSI BBIOMPAIOT MOKA3aTelb «COJACPIKAHME PTYTH HA BBIXOJE mporecca». Tak Kak
pacTBOp ANEKTPOJIHUTA COPACHIBAIOT B BOAHBIN OaCCEiiH, 1[eTh MOJISITMPOBAHHS COCTOUT B YCTAHOBJICHHH TAKHUX MMAapaMeTPOB
paboThl, P KOTOPBIX COAEPIKAHUE PTYTH B PACTBOPE MUHUMAIBHO. TEXHOJIOrHYECKas CXeMa MOJTyUeHH s XJI0pa U HIEI0Yr
n3obpaxkena Ha puc.3.1.1.

IIporiecc OYMCTKH PACTBOPA OCYIIECTBIISIET METOAOM 3KCTPAKIMHA. IJKCTPAKIMS 3aBHCUT OT CKOPOCTH BPAIICHUS
MEIIIaJIKH, TEMIIEPAaTyphl PACTBOPA, BPEMEHH MPeObIBaHUS pacTBOpa B peakrope. Hynesbie ypoBHH (haKTOPOB:

Xi0= 2500 06/MmumH;

X; 20~ 100 OC;

Xzp= 45 muH.

WuTepBaibl BAppbHPOBAHUS:

X1= 500 06/MuH;

X>=10 °C;
X3=15 muH.
Cl_ﬁ »|  Ounennsiii NaOH
t f
DNEKTPOJHN3 > Ouncrtka CTOUHOM
Boauoropactsopa NaCl TIT Bossl TII 2

T

OuncTKa CTOYHOM
BoabeITII 2

A
NaOH

A
v

Puc. 3.1. TexHonoruyeckas cxema MOJIyYCHUS XJI0pa U IIEI0YU
JIEKTPOJIU30M XJIOPUJIA HATPUS Ha PTYTHOM KaToJIe



Tlopsidox evinonnenus pabomoi

1. [Tomy4nTs BapuaHT BHIIONHEHHUS paboOTHI (Tabm. 3.5).

2. B cooTBeTCTBHMH C MaTpuUIleH IUIAHUPOBAHHMSA MPOBECTH  pacdeT Kod()(UIMEHTOB IMHEHHOTO ypaBHEHHS
perpeccum.

3. O1eHUTH 3HAYNMOCTH KO3(PPHUIINECHTOB perpeccru.

4. I1poBepUTh a/IEKBaTHOCTh YPAaBHEHUSL.

5. OHEHOYHbIE MATEPUAJIbI U151 TIPOBEJEHUA TEKYHIEI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peanm3anus koMneTeHIINi

1 TIK-3 cnocoOeH BBIIOTHATH MOJACIHPOBAHKUE, TPOBOIAMTH OKCHEPTH3Y OE30MaCHOCTH H
pa3pabarbIBaTh PEKOMEHJALMU IO TMOBBILIEHHUIO YPOBHsI 0€30MAaCHOCTH OMACHBIX TEXHOJOIMYECKHX
MIPOIIECCOB U B Cpejie OOUTAHUS

HanmenoBanue WHIUKATOPpa OJOCTHIXKCHUS KOMIICTCHIINU HCHOJ’ILSyGMHe Cp€acTBa OLICHUBAHWA

[1K-3.3. ImeeT onbIT pabOTHI B KOJJICKTUBE TIPU [MpakTrdeckue padotsr, M3, 3auet
BBIINOJIHEHUH HAYYHBIX UCCIICAOBAHUI U AKCTICPUMEHTOB

5.2. TunoBble KOHTPOJbHBIC 3aJaHUA 1JIA HpOMe)KyTO‘lHOﬁ aTrreCcralnumu

5.2.1. Ilepe4yeHb KOHTPOJIbHBIX BONPOCOB (TUIIOBBIX 321aHUI1) /ISl IK3aMeHa

Ne HanmenoBanue CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHH)
n/n paszela AMCUMILIMHEI
1. MeTo1bl CTaTUCTHUUYECKOTO aHaJIM3a SKCIIEPUMEHTa
MeTtobl 2. OnpezaeneHue napameTpoB (GYHKIMU pacipeeseHHs]
1 IIJIAHUPOBAHUS 3.ducnepcuonnslii ananus. [InanupoBanue skcriepuMeHTa npu
IKCIIEPUMEHTOB JUCIIEPCUOHHOM aHAJIN3E.
(TIK-3) 4. PerpeccuoHHbIH aHau3 B MaTpuuHoi ¢opme. [Tomyuenue

YpaBHEHWsI MHOYKECTBEHHON PETPECCUM.

5. OHTI/IMI/I3aL[I/I$I METOJOM KPYTOI'O BOCXOKACHUA 110

Mertobt MOBEPXHOCTH OTKJIMKA.
2 ONTUMHU3ALNU 6. Onncanue o61actu, OIMU3KON K IKCTPEMYMY.
JKCIIEpUMEHTA 8. IlnanupoBaHue SKCIIEPUMEHTa IPU U3YUEHUH 3aBUCUMOCTH
(TTK-3) CBOMCTBA OT COOTHOILIEHUI KOMIIOHEHTORB

9. MeTopl Mo100MsI ¥ pa3MEPHOCTEH.

5.2.2. IlepeyeHb KOHTPOJIBHBIX MATEPHAJIOB
AJIS1 3aIIMThI KyPCOBOI0 NMPOeKTa/ KypcoBoii paboThl

He npenycMoTpeHo y4eOHBIM IJIaHOM.

5.3. TunoBbie KOHTPOJIbHBIE 3aIaHUs (MaTepHuaJibl)
JJISl TEKYIIEro KOHTPOJIS B ceMecTpe




Pesynprarer 00yueHwUs, ONMpenessiomue Mpoueaypsl OICHUBAHWSA 3HAHWNA, YMEHH, HABBHIKOB W (WIJIH)
OTIBITA JICATSILHOCTH POBOJISATCS 110 IBYM (pOpMaM KOHTPOJIS: TEKYIIEH U MPOMEKYTOYHOM!.

TeKyumﬁ KOHTPOJb OCYIIECTBIACTCA B TCUYCHUE BCEro BPEMEHU U3YUCHUA JUCHUILUIMHBI B BHUIC
MPAKTUYCCKHUX U KOHTPOJIbHBIX pa60T.

IIpakTuyeckue padorsl. IlpakTHueckne pabOTHI CayXaT A W3YYeHHS OCHOBHBIX ITOJOKECHHUN
3aKOHO/IaTEIhCTBAa MOHHUTOPHHTA O€30TIACHOCTH OKPY’KAIOIIeH Cperpl, KIACCU(PHUKAINIO BHIOB MOHHUTOPHHTA,
OCHOBHBIX TIOJIOKEHHH 3KOJOTHUSCKOM 3KCIepTu3bl. [laeTcs npeacraBicHe 00 OCHOBHBIX 3aKOHOMEPHOCTSIX U
TIPUHITUTIAX PA3BUTHS KOJOTHYECKHUX CHCTEM; MPEICTABICHBI METOIUKH M METOABI KOHTPOJII O€30IacHOTO
COCTOSIHUS ~TMPUPOJHO-TEXHUYECKUX CHCTEM, CIICHUaIbHBIE METOABl pPAcueTOB KOJMYECTBA BEILECTB,
MOCTYMAIIIMUX B SKOJOTHYECKUE CHCTEMBI, OCHOBBI 3KOJOT0-3KOHOMUYECKON SKCIEPTU3Bl U JAPYTHUE ACHEKTHI
MOHHUTOpPHHTA 0€30IMaCHOCTH JKU3HEACSITSITHHOCTH.

TpeGoBanusl K BBIMOTHEHUIO MPAKTHYECKOH pabOThI OMpeneneHbl B METOJIUYECKIX YKa3aHUsS U3 CIHCKa
OCHOBHOM JIUTEPaTyphl MyHKTa 6 pabodeil mporpaMMbl TUCIHILIMHBL. B mpakTHKyMe mpencTaBieH NepeveHb
pabot, yka3aHbl LeNb W 33Ja4d, JaHbl HEOOXOIUMbIE TEOPETHYECKHE W METOIUYECKHE YyKazaHHs K pabore,
BapHaHTbl KOHTPOJbHBIX BOIIPOCOB, BBIHOCUMBIX Ha JOIIYCK K BBIITOJHCHUIO Ha60paTOpHBIX pa60T.

Ilepen BbIMONHEHHEM pabOTHI HPOBOAMTCS coOeceqOBaHME MpEHoJaBaTesii CO CTyJeHTaMH IS
oTpeieNieHHs HAIMYHsI HeOOXOJUMBIX 3HaHHUHU. [I[pMeTHBII mepeyeHb BOMPOCOB MPECTaBJICH HIDKE B TAOIUIIE.
PesynpTat BeIOMHEHUS pabOTHI ABJSIETCS OCHOBHBIM KPUTEPHEM IS ITOJyUYESHHUS 3aUeTa.

Kputepun onieHuBanus usz.

@dopma OLIEHKH Kpurepuii onennBanus

3a4TEHO Lens, mocTaBieHHas CTyIEHTY, BBITIOJHEHA MTOJTHOCTHIO. PelieHb! Bee 3a/1a4ul, yKa3aHHbIE B
padore. CTyIeHT B TIONHOM OOBEME BIAJECT TEOPETHUECCKUM MaTEepUaOM IS
BBITIOJTHEHHST paboThl. YeTKo 3HaeT BCIO TIOCIEIOBATENHHOCTh BBIMIOJIHEHUS pPaOOTHI.
[paBunbpHO IOAOHpaeT MeTOMKY [ paMOTHO ¥ TIOHSTHO OPOPMIISIET OTYET O TIPOBEICHHOM
pabote. DopMUpPYET MOJHBINM, YSTKUH M COOTBETCTBYIOLIMI IIEISIM U 3a]a4aM BBIBOJ| 110
pabote. [10THOCTBIO BBITIONHSIET TPeOOBAHUS TEXHUKE OE30MACHOCTH.

HE 3aYTEHO Henpb, mocraBneHHasi CTYIEHTY, HE NOCTUTHYTa. PellieHa YacTh 3a7ay WM 3aa4d He
pemensl BooOIie. CTyIeHT II0X0 BIafeeT TEOPETUIECKIM MAaTEePHAIIOM ISl BBITIOJHEHUS
pabotel. Ilyraer mocnenoBaTeNbHOCTh WM BBIMOJHSET HE BCE OTanbl  pabOTHL
HenpasuibHo onpenensier HeoOXoMMbIe TapamMeTpsl B pazmepbl. HeOpexno odopmisier
OTYEeT O TIPOZIEIaHHOM pabdoTe, YIycKaeT BayKHbIE MOMEHTHI B oTdere. ChopMUpOBaHHBII
BBIBOJl O TIPOAENAHHOW paboTe HE COOTBETCTBYET WM YAaCTUYHO COOTBETCTBYET
NIOCTaBJICHHOH 11eM1M W 33/1a4aM. Hapyaer TpeGoBaHusI TEXHUKE Oe30MacHOCTH.

Konrpoashbie padoTsl. KOHTpOIBHBIE paOOTHI CITyXKAT LEJIBI0 OLEHUTH IPHOOPETEHHBIE YMEHUS

KoHTpoInbHbIE paboThI MPOXOJIAT B paMKaX MPaKTHYECKHK padoT no jauciuiuiae. Ha npaktudeckux paborax
paccMaTpUBAIOTCSA BAPUAHTBI PELLIEHHUs] KOHKPETHBIX 3a/1a4, CTaBsIIUXCS CTYACHTY.

B xo71e M3yueHHs TUCHUIUTMHBI IPEAYCMOTPEHO BBIMOIHEHHE 3" KOHTPOIBHBIX paboT. Kaxkast KOHTpOIbHAsS
paboTa BBIIOIHSETCS MOCIIe N3y4YEHHUsI KOHKPETHOTO pa3/esia TUCIUTIIHHEL.

Kaxmas koHTposbHAsT paboTa BBINONHSIOTCS CTYAEHTAMU B ayIUTOPHH, ITOJT HAOMIOIEHUEM TPEeroiaBaTels.
[IpoaomxuTenbHOCTE KOHTPOJIBHON PaboTHI 45 MUHYT.

Tunoeoe 3adanue 0Jis1 KOHMPOILHOU Ppabomvl

3agaua 1. OnpenenuTb KOJIWYECTBO TBEPABIX BEIIECTB, TOCTYNAOIIUX B aTMOC(epy NpH CKUTAHHUH KAMEHHOTO
yTJIs1, B TOTIKE ¢ HEMOJBMKHON perietkoil. Pacxon Torumsa 350kr/4, KITJ[ 30noynosurens paseH 0,6, 301bHOCTD
yris — 28%, ecnu ko3¢ ¢uumeHT f 17151 yIiid U TONKY ¢ HENOABIKHOU pemieTkoit paseH 0,0023.

3amaua 2. PaccunTarh KOJMYECTBO OKCHIIOB a30Ta, BRIICIISIONIUXCS MPU CKUTAHHUH MTPUPOTHOTO Ta3a, B TOIKE
MomHOCTE0 120 kBT. TemnmorBopHas cmnocoOHocTh TorumBa 25 MJDx/kr. Pacxom TtorumBa 225 xr/d.



l'azoounctka orcyrctByer, hi = 0. Koaddumuent K, xapaktepusyromuii KOJIHYECTBO OKCHIOB a30Ta,
BBIICJISIOIIMXCS IPY TOPEHUH ToIunBa, paseH 0,073 kr/M/JIx.

3agaua 3. OneHUTH MOTPEUIHOCTh pacyeTa BEIOPOcoB okcraa a3oTa oT kotina JJKBP — 10-13, paboratomiero Ha
MIPUPOTHOM Ta3e, eCiH MPsIMble U3MEPEHHUS MTOKa3ail Maccy BeIOpoca B kommdectse 2,04 kr/4. Pacxox TormBa
0,17m%c, TermoTBOpHAs crOCOGHOCTH Tasa 36 MJDk/m. Kosbdurment k, XapaKTePU3YIOMNH KOINIECTBO
OKCHJIOB a30Ta, BBIIEJISIONINXCS TPY TOpeHuH ToruuBa, paseH 0,107 kr/MJIxk.

Kpurepuu onieHuBaHUSA KOHTPOJIHHOW PabOTHI.

dopmMa OIEHKH Kputepuit onieHrBaHus

3a4TEHO 3amada, mocTaBieHHas B KOHTPOJNBHOW paboTe pemieHa. B mpomecce perrenust 3agadn
OTCYTCTBYIOT OILIMOKH WJIM OHH HOCSIT TEXHHMYECKUH XapakTep. B pemennu npucytcTByer
TOJTHAsl WA COKpAIEHHas METOJKa OIPEleNIeHNs] HEOOXOANMBIX KOHCTPYKTHBHBIX,
TEXHOJIOTHYECKUX W TPOYHOCTHBIX MapameTpoB. lIpaBuibHO BbIOpaHbI HEOOXOIMMBIE
CIIPAaBOYHBIC IMApaMCTPbl U JaHbI UX O6OCHOBaHI/I$I. FpaMOTHO 1 YC€TKO CJCJIaH BbIBOJ IIO
Ka)K0H pabore.

HE 3aYTEHO 3agava, MocTaBIeHHAs B KOHTPOJIBHON paboTe He pelreHa. B mporiecce pereHus 3a1aqmn
TPUCYTCTBYIOT TPYObIE OIIMOKH, HApYIIIeHa METO/IMKA H TIOCIIEI0BATENIHHOCT pacueToB. B
npolecce PelIeHNs] UCTIONB30BaHa HETIPaBHIIbHAS METOJIMKA OIpeieNIieH s HeOOXOMMBIX
KOHCTPYKTHBHBIX, TEXHOJOTHYECKMX W TPOYHOCTHBIX MapaMeTpoB. BriOpaHb
HeTIpaBUIIbHBIE CIPABOYHBIE MAaTEPHUAIIBbI, THOO OHH TIOJHOCTHIO OTCYTCTBYIOT. BBIBOI 1O
paboTe OTCyTCTBYeT, MO0 C(HOPMYJIHpPOBAaH HEMPaBHILHO, HE 3aTparuBas Lelb
MOCTABJICHHON 3a/1a4U.

BOl'[pOCbI K 3a4eTy
(TTK-3)
1. MeToapl CTaTUCTUYECKOTO aHAIN3a YKCIIEPUMEHTA

2. Onpenenenue napameTpoB (GyHKIIUU pacrpeaeieHus

3.lucnepcronHblid aHanu3. [InaHupoBaHue 3KCIIEpUMEHTA MPU AUCIEPCUOHHOM
aHamu3e.

4. PerpeccuoHHbIi aHamu3 B MarpudHod (opme. Ilomydenue ypaBHeHUs
MHO>KECTBEHHOW PETPECCHUH.

5. OnTuMu3anus METOJIOM KpYTOTO BOCXOKAEHUS 110 TOBEPXHOCTH OTKJIUKA.

6. Onucanue o6s1acTu, OJIM3KON K IKCTPEMYMY.

8. IlmaHupoBaHHWE SKCIEPUMEHTA MPU HU3YUYECHUU 3aBUCHUMOCTH CBOWMCTBA OT
COOTHOIIEHUN KOMIIOHEHTOB

9. MeTtoibl TO00HS U pa3MEPHOCTEH.

KpI/ITepI/II/I OLICHMWBAaHMUA 3a4CTa.

dopMa OLIEHKU Kpurepuii onieHrBaHus

3a4YTCHO ITIOKA3bIBACT FJ'IY6OKI/IG U TIIO0JIHBIC 3HAaHHUA II0 pacCMaTpuBaACMbIM
BOIIPOCAM; XOPOIIIO OPUEHTUPYETCS B MOCTABJICHHBIX BOMPOCAX, YETKO U
JoruyHO (OPMHUPYET HA HHX OTBET; JIEMOHCTPUPYET TOHWMAaHHE
BOXHOCTH MPHOOPETEHHBIX 3HAHUH W yMEHUH ana  Oymymiei
MpoECCHOHAIBHON JIeATeTLHOCTH; CBOOOJHO BIAJEET TEPMHUHAMHU U
OmpeieIeHus MU Kypca AUCIUILTAHBL, T€MOHCTPUPYET BBHICOKHE 3HAHUSA,
COCIUHSAS TIPU OTBETC 3HAHWUSA W3 PA3HBIX pPa3lelioB, JT00aBIss
KOMMCHTAapHuu, IMMOACHCHUA, OGOCHOB&HHH; OTBCYAad Ha BOIIPOC, MOXKCT
OBICTPO U 0E30IMTMO0YHO MPOUJUTIOCTPUPOBATH OTBET JOMOJHUTEIBHBIMU
OpUMepaMu;  J€MOHCTPUPYET  pasziauuHble  (GOpPMBI  YMCTBEHHOH




®dopma OlEHKH Kpurepuii onieHrBaHus

NeSITeILHOCTH: aHaJIu3, CUHTE3, CpaBHEHHE, 0000IIeHne U T.1.; BIaJceT
apryMEHTUPOBAHHOM, TPaMOTHOM, JIJAKOHUYHOM, JOCTYITHON W MOHSITHOMN
peUbIo IpY OOIICHUH.

He 3auteno HOKa3bIBaCT HEJOCTATOYHBIC 3HAHUS 0 IIOCTABICHHBIM BOIIPOCAM; OYCHb
IUIOXO OPUEHTHPYETCS B MOCTABJICHHBIX BOIPOCAX, JACT HEMPaBHIbHBIN
U  HEOOOCHOBAaHHBIH OTBET HAa IOCTABJICHHBIC BOIPOCH;, HE
JICMOHCTPUPYET MOHMMaHHE HEOOXOAMMOCTH 3HAHMH M yMEHHU IS
Oynyuiei npodecCHOHANBHOI IesITEIbHOCTH; HE BiIajeeT TePMHHAMU U
OIIPEJICTICHUSIMH Kypca JUCIMIUIMHBI; JIEMOHCTPHPYET O4YEHb HH3KHE
KAuecTBO 3HAHUS KOHKPETHOIO MaTrepHana, HE OCHOBBIBAsSCh Ha
UH(pOpMAIIMM OCHOBHBIX pa3JeOB M TEM JIHCUUILIMHBI, OTBEYas Ha
BOIIPOC, HE JIOMOJHSCT TpadUuecKHM HIM WHBIM MarepuaioM; Ipu
OTBETE HE TPUMEHSET JIOTUKY, CpaBHEHHe, 00oOIIeHne Hu T.I.; HE
I'PAMOTHO, HE TIOITOTOBJICHO CTABUT CBOK) PEYBIO MPH OOLICHHH.

5.4. Onucanue KpUTEpHEB OLEHNBAHUS KOMIIETEHIIUI U IIKAJIbI OLleHUBAHUS
[Ipu npomexyTouHOW arrecTanmui B (Gopme 3auera, audQepeHIHpPOBAHHOTO 3adeTa,
muddepeHIIMPOBAHHOTO 3a4eTa MPU 3allUTe KypCOBOTO MPOEKTa/paboThl UCIOJIB3YeTCs CleAYroas
1IKaJia OLICHUBAHUS: 2 — HEYJOBJIETBOPUTEIHHO, 3 — YOBJIETBOPUTEILHO, 4 — XOPOIIIO, 5 — OTJIIMYHO.
[Ipu mpomexyTouHoil arTecTauuu B ¢GopMe 3adeTa HCIONb3YeTCA CIENyIolas MIKaza
OLICHUBAHMUSL: 3a4TE€HO, HE 3a4YTEHO.

KpurepusimMu oneHUBaHMs TOCTUKEHUHM TIOKA3aTeNen SBIISIOTCS:

HanmenoBanue Kpurepuit onenuBanus
IOKa3aTesst
OLICHUBAHMUS

pe3yibTata 00y4eHus

10 TUCLMIUINHE

[1K-3 cnocoGeH BBINONHATH MOJEIUPOBAHHE, MPOBOJAUTH HKCHEPTH3y O€30MacHOCTH U
pa3pabarbiBaTh PEKOMEHAAINH O MOBBIIIEHUIO YPOBHS 0€30IaCHOCTH ONACHBIX TEXHOJIOTUYECKUX
MIPOIIECCOB U B CpeJie OOUTaHUS

[1K-3.3. Mmeer ombiT paboOThl B KOJJICKTHBE IPH BBHIMOJIHEHUH HAYYHBIX HCCICAOBAHUHA U
JKCIIEPUMEHTOB

3HaHUS 3HaHWE TEPMHUHOB, ONIPENEICHUM, TOHITHH

3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIIEHUH, TPUHIIUIIOB
OO0BeM OCBOCHHOTO MaTepuasa

ITonHOTa OTBETOB HA BOIIPOCHI

YeTKOCTh U3J105KEHNS] U HHTEPIIPETAUY 3HAHUN

YMenus OcBoeHME METOIMK, YMEHHUE penarh (TUIOBBIE) MPAKTUUECKUE 3aJayH,
BBITNIOJHATH (TUIIOBBIE) 3aJaHHs

WCIIONB30BaTh ~ HAYYHYI0  METOJOJIOTHIO, OCHOBHBIC  LIEHHOCTHO-CMBICIIOBBIC
OPHUECHTHPLI TNIAHUPOBaHUA SKCIICPUMEHTA Ha IIPAKTHUKE, B CUCTEME IIPOM3BOACTBA U
NOTpeOIeHNs VTS OLICHKM M aHAM3a KavyecTBa OKPY)KAIOLICH U IPOM3BOCTBEHHON
cpezibl

YMmenne IMPOBEPATH PCIICHUA U aHAJTU3UPOBATDb PE3YJILTAThI

Hasrikn HaBbIku pereHns cTaHIapTHBIX/HeCTaHAAPTHBIX 3a71a4




3aIaHUN

beicTpoTa BBINOSHEHUS TPYIOBBIX NEHCTBUH M 0OBEM BBINOJIHEHHBIX

KayecTBO BBINOTHEHUS TPYIOBBIX AECHCTBUI

OLIGHKa npenoaaBaTejicM BBICTABJIACTCA MHTCIPAJIIBHO C y‘IéTOM BCEX TIIOKazaTejled u
KpUTCPUCB OLICHUBAHM:.

OH€HKa C(l)OpMHpOBaHHOCTI/I KOMHeTeHHI/Iﬁ 10 TIOKA3aTe0 «3HAHUY.

Kpurepunit YpOBEHBb OCBOEHHUSI M OLICHKA
HE 324TEHO 3a4TEHO
3HaHue Henocrarounslii ypOBEHb 3HaHHI 3HaeT TEPMUHBI U OIIPEICTICHUSI.
TEPMHHOB, | TEPMUHOB, ONPEICICHUI, TOHATUN OTtBeTHI1 Ha OOJBIIUHCTBO
onpeneneHuit, | He oTBeTHI Ha TOMOJIHUTEBLHBIE JIOTIOJIHUTEIILHBIX BOIIPOCOB
MOHSITUI BOIPOCHI
3HaHue He 3naet Bompockl 0€30MacHOCTH HOBBIX | 3HAET W MOXET  CaMOCTOSITENILHO
OCHOBHBIX TEXHOJIOTHH W  MaTepuajoB, BHUBI | IOJYYUTh  CBEACHHS O  BOIpOCax
3akoHOMepHOC | KOOTMIECKOr0 KOHTPOJIA, MOHUTOPHHT 0€30IaCHOCTH HOBBIX TEXHOJIOTHH U
Tei, BO3/IYIIHOM CpElIbl, OKA3aBIICHCA IO | MATEPHANOB,  BHIbI  OKOIOIHYECKOIO
. | BIUSHUEM 3arps3HeHus atMochepbl B | KOHTPOJIS, MOHMTOPHUHT  BO3IYIIHOMN
COOTHOUICHHUH, | Grractn, KJIaCCU(DUKALIMIO | CPEIbl, OKa3aBIICHCS 107 BIHUSHHEM
HPUHIHIOB | sarpsg3HuTeneid BO3MyXa M HCTOYHHMKH | 3arps3HEHHs arMocepsl B 00JIAcTH,
3arpsi3HEHUN BOJBI, KJIACCHU(PUKALIMIO 3aTrPsA3HUTENICH BO3IyXa
HOPMaTUBHO-TIPAaBOBYIO 0a3y | ¥ MCTOYHUKY 3arPSI3HEHUI BOJIBI,
MOHUTOPHUHIA u 3KcrnepTr3nl | HOPMATHBHO-IIPABOBYIO 6asy
0€30MaCHOCTH JKU3HEAEATENBHOCTH MOHHMTOPHHIA 1 OKCIICPTU3DI
0€30MaCHOCTH KU3HECSATEIIbHOCTH
O6bem He 3naet 3HaunTensHOM YacTu 3HaeT MaTepuall JUCUUTUIMHBI B
OCBOEHHOro | MaTrepuasna IUCIUTUIMHBI JIOCTaTOYHOM 00beMe
MaTepuaia
ITonHoTa He naet oTBeThI HAa OOJBITUHCTBO JlaeT moJiHbIE OTBETHI HA MTOCTABJICHHBIE
OTBETOB Ha BONIPOCOB BOIIPOCEHI
BOITPOCHI
YeTkocTh W3naraer 3HaHus 0€3 JTOrHuecKoit W3naraet 3HaHUS B TOTUYECKOM
W3JI0KEHUS U | MOCIIEI0BaTEIbHOCTH MOCJIEIOBATEIIbHOCTH, CAMOCTOSITENIBHO UX
MHTepIpeTaLy MHTEPIIPETUPYS U aHATH3UPYS
Y 3HAHUU

OI_ICHKE[ C(I)OpMI/IpOBaHHOCTI/I KOMIIETCHITUN 110 ITOKA3aTeII0 «Y MEHU.

Kpurepnii YPpOBEHb OCBOECHHUS U OLIEHKA
HE 3a4TEHO 3a4TEHO

OcBoeHue He ymeeT BBINONHSTH TUIIOBBIE YMeeT BBIMOJIHATH TUIIOBbIE 3aJaHMUS,
METOAMK, YMEHHE | 3aJlaHHsl IPAKTUYECKUX paboT, He CIOCOOEH pelaTh TUIIOBbIE 3a/1a4H,
pemars (TUIOBBIE) | CIIOCOOEH pelIaTh TUMOBBIE 337]a4l C | IPEyCMOTPEHHbIE paboyeit
IIPaKTUYECKHE MCII0JIb30BAaHUEM M3BECTHOTO IIPOrpaMMon
3a1a4y, aIropuTMa JIeUCTBUI
BBITIOJIHATh
(TUIIOBBIE)
3a/laHus
HCIIOJIb30BaTh He wMoxert YBA3BIBATH TCOPHUIO C HpaBI/IJIbHO IPUMCHSCT ITOJIYYCHHBIC
Hay4IHYIO MPAKTUKOM, HE MOXKET OTBETUTh Ha | SHaHM:A IIpH BBIIOTHCHUM,




METOJI0JIOTHIO,
OCHOBHBIC
LICHHOCTHO-
CMBICIIOBBIC
OpHEHTHPBI
IUTAaHUPOBAHUS
9KCIIEPUMEHTA Ha
MPAaKTUKE, B CHUCTEME
HPOU3BOJICTBA n
noTpeOIeHus VISt
OLCHKA W aHaIM3a
Ka4ecTBa

NPOCTBIE  BOIPOCHI,
BBHITIOJTHEHUEM  3aJIaHus,
obocHOBaTh BBIOOp MeTOAA  MpH
peIIeHNH TMPAKTUYECKUX 3a/ad; He
MOXET  O0OCHOBaTh  IOJyYCHHBIC
pe3yiIbTaThI

CBsA3aHHBIE C
HC MOXCT

000CHOBAHHH PCIICHUN U 3aIATE
3ajganuii. ['paMOTHO IpUMEHSIET
METOJIMKH BBIMTOJHCHUS ITPAKTHUICCKUX
paboT ¥ aJIrOPUTM PEIICHUS
MPaKTUYECKHX 3aJ1a4

OKpY>Karouien u

HpOH3BOI[CTBCHHOI>'I

cpepl

YMeHue Jlommyckaet rpyOble OMUOKH MpH He nomyckaeT ommoOOK pu perieHun

IIPOBEPSTH BBITIOJIHCHUH 3aJaHUl U pelICHUN 3aJ1a4 ¥ BBITIOJTHECHUH 3a/IaHUH.

peleHns u | TPaKTHYECKHX 3a1ad. dopMynHupyeT, 000CHOBBIBACT U

AHATM3MPOBATH He criocoben chopmynmupoBats u JleJaeT BBIBOJIBI O paboTam
000CHOBATH BBIBOJIBI 11O padoTe.

pE3yNbTATHI

Orenka c()OpMHUPOBAHHOCTH KOMITETEHITUH 11O TIOKa3aTeto « HaBbIKny.

Kpurepuit

YpOBEHBb OCBOCHHUSI M OLICHKA

HC 3a4TCHO

3a4TCHO

HaBpikn peuicHu-d

He 06J1anaeT HaBbIKaAMH BBIIIOJTHCHUA

O6J'IaI[aeT HaBbIKaAMU ITPU BBITTOJIHCHUH

CTaHJIapTHBIX 3aJJaHUI U PEIICHHS] CTAHJAPTHBIX 3aJJaHUI U PELICHUS CTAaHIAPTHBIX
3a71a4 3agau 3a7ad.
bricTpora He BbINONHSAET TPYJAOBbIE NCHCTBHs | BBHIMOIHAET TPYAOBBIE IEHCTBUS,
BBITIOJIHEHUSA WY BBITIONHIET OYECHb MEJUIEHHO, He | BBIIOJHACT BCC MIOCTABJICHHBIC 3aJaHNA
TPYIOBBIX JIOCTHIasi MOCTABIICHHBIX 3a/1a4 C COGIIO/IEHNEM YCTAHOBJICHHOTO
IIEVCTBUI U 00BEM rpaduka
BBIITOTHEHHBIX
3aJJaHuH
KauectBO BreimonHsieT TpyaoBbIE TEUCTBUS BrimonHsieT Tpya0BbIE IENCTBUA
BBIITOJITHEHU S HCKAQUCCTBCHHO KayeCTBECHHO
TPYJIOBBIX
JNEUCTBUHI
6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJINYECKOE OBECIIEYEHUE

6.1. MaTepuajJbHO-TeXHHYECKOE 0O0ecneyeHue

No HaumenoBaHue crieiuaibHBIX OcCHaIIIEHHOCTH CHEUAIBLHBIX TOMEIIEHUN U

MTOMEIEHNH 1 TOMEIIEHUH IS
CaMOCTOSITENTLHON pabOTHI

MTOMEIIECHUH JJIT CAMOCTOSITEIHHOU pabOTHI

1 VYueOHas ayuTopus s
HpOBeI[eHI/ISI JICKIOIMOHHBIX,
MPAKTUYECKUX 3aHITUH,

Cnenuanu3upoBaHHas
MIPOEKTOP, IEPEHOCHOM IKpaH, HOYTOYK

MeOeb; MYJIbTUMEINHHBIN




Ne HauMeHoBaHue crieruaibHBIX OcCHAIIEHHOCTE CIIEAAILHEIX ITOMEIEHNN U
IIOMEIICHUHN U IIOMEIEHUN [ MOMEIICHUH TSI CAMOCTOSITEIBHOM paboThI
CaMOCTOSTEIIbHON PabOThI

KOHCYJIbTAllU}, TEKYILETO
KOHTPOJIS, MPOMEKYTOUHOM
aTTecTalfi, CaMOCTOSITCIILHOM

paboThI
2 | UdTanbHBIHA 321 OMOIMOTEKH IS Crienmanu3upoBaHHas MeOelb; KOMITBIOTEpHAsT TEXHUKA,
CaMOCTOSATEIIbHON PabOThI MOoAKIIOUeHHas K ceTu «MHTepHeT», nMeroIas JOCTYIl B
AIEKTPOHHYIO0 HH()OPMAIIMOHHO-00pa30BaATEIBHYIO CPEIY
3 Mertonnuyeckuii KaOMHET Cneuuanu3upoBaHHas MeOeb; MYJIbTUMEIUHHBIN

IPOEKTOP, IEPEHOCHOH IKpaH, HOYTOYK

6.2. JIuneH3noHHOEe U CBOOOJHO pacnpocTpaHsieMoe IPorpaMMHoe obecredeHue

[TepedeHb JTMIIEH3MOHHOTO U CBOOOIHO PAaCIPOCTPAHIECMOT0 MPOTPAMMHOIO
obecrieyeHus

Ne [TepeueHb JTUIICH3HOHHOTO PeKBU3UTHI MOATBEPIKAAIOIIETO TOKYMEHTA
IPOrPaMMHOTO 00ECTICUCHUSI.
1. | Microsoft Windows 10 | Cornmamenue Microsoft Open Value Subscription
Koproparusnas V6328633. Cornamenne aeiicreutensHo ¢ 02.10.2017

o 31.10.2023). Horosop IIOCTaBKHU 1O
0326100004117000038-0003147-01 ot 06.10.2017

2. | Microsoft Office Professional Plus | Cornamenne Microsoft Open Value Subscription
2016 V6328633. Cornamenue aercrsuteabno ¢ 02.10.2017
no 31.10.2023

3. | Kaspersky  Endpoint  Security | Cyonuuensuonssiii gorosop Ne 102 ot 24.05.2018.
Crannaptabiii Russian Edition Cpok neiictBus aunensun 1o 19.08.2020
I'paxxnancko-npaBoBoit Jlorosop (Kontpakt) Ne 27782
[TocTaBka mpojuieHHs MpaBa MOJb30BaHUS (JUIICH3UN)
Kaspersky Endpoint Security ot 03.06.2020. Cpok
nercreus aunensun 19.08.2022r.

4. | Google Chrome CBoboano pacnpoctpansiemoe [1O coriaacHO yCIOBUIM
JIMIIEH3UOHHOTO COTJIANICHHUS
5. Mozilla Firefox CBobOomHO pacrpoctpansiemoe 1O cormacHo yCIoBHIM

JIMIICH3UOHHOT'O COIIallICHUA

6.3. IlepeyeHb y4eOHBIX M3AaHUI U Y4eOHO-METOAUYECKUX MATEPHATIOB

1. Poros, B. A. MeToauka 1 mpakTUKa TEXHUYECKUX DKCIIEPUMEHTOB : yueb. mocobue / B. A. Poros,
I'. T. [To3gusx. — M. : ACADEMA, 2005. — 282 c¢. — (Beicuiee npodeccronanbHoe 00pa3oBaHHe). —
ISBN 5-7695-1951-7
2. Sxosnes, B. II. Teopus BeposiTHOCTEN M MareMaThyecKas CTaTHCTHKA [DJIEKTPOHHBIA pecypc] :
yuae0. mocodue / B. I1. SIkoBneB. — 2-e uzn. — DieKTpoH. TekcToBbIe AaH. — M. : JlamkoB u K, 2011. — 1
on-line. — 3aru. ¢ Turyn. skpana. — ISBN 978-5-394-01235-8 : 110.00 p.
3.JlormaroB, A.H. MOHUTOpHHT 1 3KCHepTH3a O0€30MacHOCTH KU3HEACATEIFHOCTH : y4e0. mocodue / A. H.
Jlonanos; E. B. Kimmmoga ; BI'TY um. B. I'. IllyxoBa. - benropon : M3n-so BI'TY um. B. I'. Illyxosa, 2013. -
122 c.
4.3unoBbeBa, O.M. be3onacHOCTh JKU3HENEATENBHOCTU. IIporHO3MpOBaHME M OLIEHKA IOCIEACTBUM
TEXHOTEHHBIX aBapuil M CTUXMUHBIX OCICTBUH [DIIEKTPOHHBIN pecypc|: ydeOHO-MeToandecKoe mocoone/



O.M. 3uHOBBEBA [U 1Ip.]. — DAEKTPOH. TeKCTOBBIE AaHHBIC. — M.: M3marensckuii [fJom MUCuC, 2007. — 122
C. — Pexxum nocryma: http://www.iprbookshop.ru/56037. — 3bC «IPRbooks, mo mapo:to
5. IMonynun, A. M. O6paboTka SKCIEepUMEHTAIBHBIX AaHHBIX : yde0. mocodue / A. U. IlonynuH. —
benropon : BTUCM, 1992. - 82 c.
6. Konenko, E. A. Texnomnorust mabopaTopHoro 3xkcnepumenTa : cripaBouHuk / E. A. Konenko. — CII0. :
Ilomurexuuka, 1994. — 751 c.
7 Kamuma, I1. JI. Oxcnepument. Teopus. [Ipaktuka : cr., Beictymienus / I1. JI. Kanuna. — 2-e u3g.,
ucnp. u gon. — M. : Hayka, 1977. — 352 c.
8.Ctponr, JI. Texnumka d¢uszmdeckoro skcnepumenta : mep. ¢ anria. / J[. Ctponr ; pen. b. A.
Octpoymos. — JI. : Jlenuznar, 1948. — 664 c.

6.4. [lepeyeHb HHTEPHET PeCypcoB, NPOPecCHOHANBHBIX 023 TaHHbIX, HHPOPMALMOHHO-
CIIPAaBOYHBIX CHCTEM

1. Koncynperant moc. HanexxHasi mpaBoBast mojaepkka WWw.consultant.ru

2. Hayunas snextponHast ouodarorexa Www.elibrari.ru

3. OpunmanbHbIi caiiT benropockoro rocy1apcTBEHHOTO TEXHOJIOTHYECKOTO YHUBEPCUTETA
WWW.bstu.ru

4. ®I'bYH Bcepoccuiickuii HHCTUTYT HayYHOH M TeXHU4ecKoi nHpopmarmu Poccuiickoii akageMuu
Hayk http://www.viniti.ru/

5. He3aBUCHMBII HaydHO-TEXHHUECKUI mopTai http://ntpo.com

6. DnexTponHas oubnmoreka. Hayka n Texnuka http://n-t.ru/

7. 000 Accornanus nHxeHepHoro oopasosanus B Poccun hitp://aeer.ru
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