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BBEJIEHME

YueOHo-uccnenosarensckast pabora cryaenros (YHUPC) sinsercs
OJHMM M3 BaXXHEHIIHMX 3TanoB NOATOTOBKH KBATH(UIMPOBAHHBLIX CIie-
UHAIHCTOB, CMOCOOHBIX K CAMOCTOSATENBHOM TBOpueckoil pabore. BhI-
NoJIHEHHE Y4eOHO-MCCNIeJOBATENbCKOM paGoThI, 00s3aTENBHOM A1 BCex
CTY/ICHTOB, CIIOCOOCTBYET PaCIIUPEHHIO U YDIIyOJIEeHHIO 3HAHHH, TROpUE-
CKOMY YCBOEHHMIO YueOHOH INpPOTrpaMMBI, OBNAJCHHIO MPAKTHYECKHMH
HaBBIKAMH H METOJaMH HCCNEeJOBAaHHA, YMEHHIO 00001IaTh ¥ aHAIH3H-
poBaTh HayuyHBlE U IKCIIEpHMEHTaNbHbIE MaTepuansl. U3ydenue aucum-
TUIMHBI OCHOBEBIBAETCA Ha MpeuecTByIOIUX Kypcax «TeopeTuueckue
OCHOBBI KOHCEpBHPOBaHHA», «Te€XHONOrHsS KOHCEPBHPOBAHUAY, «X0JIO-
JUIbHAS TEXHOJOTHS MUILEBBIX IPOAYKTOBY.

LIEJIb Y 3AJTAYM TUCLTUTUTUHBI

Llensro mnpenofaBaHus AHCLMIUIMHB! SBJISETCS TIpHOOpETEHHE CTY-
JEeHTaMu TBOPUYECKUX HaBBIKOB BBITIOJIHEHHUS Hay4HO-
HCCeN0BaTENbCKOH paboThl, INIAHHPOBAHHUS, IOCTAHOBKU U MPOBEJICHUs
9KCMEPUMEHTOB, 0000ILEHHS H aHaH3a MONyYeHHBIX JaHHBIX, yriiyOne-
HMsl U pacLIMPEHMS 3HaHHWH B OOJIACTH TEXHONOrMH KOHCEPBOB M MHllie-
KOHIIEHTPATOB.

OCHOBHBIMH 33la4aMH JUCUHILTHHBL SABISIOTCS:

- mpuoOpecTH TBOpYECKME HaBRIKH B paboTe ¢ Hay4yHO-

TEeXHUYECKO# JIMTEpPaTypoii, B OpraHH3alli U POBEICHUH Hay4-
HO# paboTHI;

- HAYYHThCS CTABUTh Henb U GOPMYNHPOBATH 33/a4M HCCIe0Ba-
HMii, BBIOUPATh METOMBI HCCIENOBAHUIA;

- HAyYUThCS MJIAHMPOBATH M CTABUTEH JKCIIEPUMEHTHI, 00pabaThi-
BaTh MOMy4YeHHBIE AaHHbIEe, 0000IaTh, AHATU3UPOBATH W JIENAThH
BBIBOBI MO Pe3YJIbTATaM 3KCIIEPUMEHTOB.

B pesynbTate H3y4eHUs TUCUUIUIHHBI CTYAEHT JOJDKEH:

- MOJIY4YHTh YEeTKOe NpeACTaBlieHHE O MOCTAHOBKE U BBHIIOJHEHUH
HAy4HBIX MCCNENOBaHUH NpH peleHWH KOHKPETHLIX MpoOieM
TEXHOJIOMHH KOHCEPBOB Y NMIIEKOHLEHTPATOB.

- npHOOpecTH HABBIKH BCEX JTANOB HAyYHOTO HMCCIICAOBAHHS, Ha-
YHHas OT BHIOOpA TeMBI HCCleJOBaHUs M 3aKaHYHBas odopmuile-
HHEM BLITIOJIHEHHOH paboThI;



- pelInTh KOHKPETHYIO 3aaady, OTHOCAILYIOCA K OOHOMY M3 OC-
HOBHBIX TEXHOJIOTHYECKHX MPOLICCCOB ITPOU3BOACTBA KOHCEPBORB.

1. COAEPXAHHWE NUCIMIUIMHDI

Beenenue

[Mpexmer W 3ajayu Kypca, €ro poik B MOArOTOBKE HHXeHepa-
TEeXHOJIOra MO CleuHalIbHOCTH « TeXHONOrus KOHCEPBOB H NMHINEKOHLIEH-
TpaToB». 3HaYeHHE HayYHO-TEXHMYECKOTO MPOrpecca B PasBUTHM TEXHO-
JIOTMH KOHCEPBOB M MHILEKOHIEHTpaToB. COBPEMEHHOE COCTOSHHE H TEp-
CIIEKTHBBl Pa3BUTHs HAYUYHBIX MCCIENOBaHWH B 00NacTH MPOM3BOACTBA
KOHCEPBOB Ha OCHOBE XKHBOTHOTO M PaCTHTENBHOrO CHIPBA, TEXHOJOTHIA
(yHKUHOHANBHBIX POAYKTOB MUTaHHUSL.

Tema 1. Hayunsle uccnenoBaHus B 061aCTH TEXHONOTHH KOHCEPBOB
U [MLIEKOHIEHTPATOB

OpraHu3auys Hay4YHBIX MCCIEOBAHHH B obnacTH TeXHOJIO-
' TEXHONOrHM KOHCEPBOB H MUIIEKOHUeHTpaToB. [lepcnekTuBHbIC Ha-
yuHbIE HANPABJICHHs B PELIEHAN aKTyalBHEIX 337124 110 TEXHOJOTHH TeX-
HONOTHH KOHCEPBOB U [THIIEKOHIEHTPATOB.

Onpesenenue oOuieil Hay4HOH MPoGIEMbl M BBIIENCHHE HACTHBIX
BONPOCOB HccieqoBaHus. [locTaHoBKa LENU H 3a/1a4 HCCIEAOBAHH, CBA-
3aHHBIX C TEXHOJOTHEH TEXHOJOTHH KOHCEPBOB H MHIICKOHICHTPATOB,
[IODBILIEHHEM KAYeCTBa, MHINEBOH M OHMOMOrHYECKOH LEHHOCTH, TEXHO-
noruueckor 3¢ peKTHBHOCTH 0OpabOTKH U XPaHEHUS NHLIEBBIX MPOIYK-
TOB. {1, 2]

Tema 2. [Topamok NPOBEACHUSA HCCIEIOBaHHUMR

V3yueHue COCTOSHHA MPOONeMbl, CBA3AHHOM C TerioBoi 0opaboT-
KO} ¥ XpaHeHHeM INHIIEBBIX MPOJYKTOB HA OCHOBE 0030pa OTEeYecTBEH-
Hoit 1 3apyOeXHON NUTEPATYPHL.

TTopsizok mpoBeneHUs narenTHO-GHOMHOrpaduyeckoro noncka. Bu-
Abl paGOT TMpH NaTeHTHHIX Mccnenopanusx. JKypHansl, MOHOTrpaduH,
cOOPHHKH Hay4HBIX TPYAOB H JPYrHe HCTOUHHKH upH(OpMaUHU M0 TEX-
HOJIOTHH KOHCEPBOB M MULIEKOHIIEHTPAaTOB, OHOXUMHH, TermioMaccoot-
MEHY, OLICHKE Ka4eCTBa U T.[.

Beibop TeMmsbl, pabouyas IMIIOTe3a, LEIH H 33JaYH HCCIIETOBAHHIA.
CocraBnenue pabouero miana uccnenoanus. Ilopsanok pa3paboTky, co-
rJacoBaHMs M yTBEPXKIEHHS TeXHH4YecKoro 3aganus Ha HHUP. OcHoBHble
MOJIOKEHUS CHCTEMBI pa3pabOTKH M 1TOCTAHOBKH NPONYKIMH Ha NPOU3-
BOJLCTBO. [1, 2, 5]

Tema 3. [InaHHpoBaHHe U TOCTAHOBKa SKCIEPHMEHTOB

IMnauupoBanne skcnepuMeHTOB. OqHO(AKTOpPHEIE, MHOrogaxrop-
HbIE, AaKTHBHEIE, TACCUBHLIE JKCTIEPUMEHTEL.

[InaHupoBanne B NMUIIEBOH TEXHOJIOTHH ORHO-, ABYX- M Tpexdak-
TOPHBIX 3KcnepuMeHTOB. [IpuMeHeHre MaTeMaTHYECKHX METONOB [LJ1aHU-
poBaHHUSA MHOTO(AKTOPHEIX IKCIIEPUMEHTOB B TEXHOJIOTHH KOHCEPBOB H
MHUIIEKOHIIeHTpaToB. [IpoBepka BOCIPOM3BOAHMOCTH onbITOB. Kpurepuii
Koxpena. ®akToprl, QyHKIHH OTKIIMKA, MOBEPXHOCTH OTKJIHMKa, (aKrop-
Hoe npocTtpaHcTBo. KomupoBaHHble EPEMEHHBIE, YPABHEHHE PETPECCHH,
K03 HIMEHTH perpeccHH, X 3HAYMMOCTb. AJICKBATHOCTH YPAaBHECHHMH
perpeccun, kputepuii Pumepa. [locraHOBKa KMHETHYECKOrO 3KCMeEpH-
MEHTa U ero napaMetpsl. Meron XpoOHBEIX pennuk. YcTpaHEHHE BPEMEH-
Horo apeiida. [1, 4, 8]

Tema 4. OcHOBBI 00pabOTKH 3KCIEPHMEHTATBHBIX JAHHBIX

TMorpeiiHOCTh W3MEPEHHH: MpPAMBIX, MHOTOKPAaTHBIX, KOCBEHHBIX,
HHCTpyMeHTanbHbIX. [IpaBuiia BHIYHCICHHS W OKPYITIEHHS pe3y/lbTaToB
usMepenuit. [TorpemiHOCTE CyMMBI, Pa3HOCTH, IIPOM3BeeHH s, YaCTHOrO,
creneny u kopHs. [lorpemsocts Gynkuuil. Ilpenacrasnenune pesysnpraron
M3MepeHuil B BHE Tabiuui U rpaduKoB.

O611Me TOHATHS O KOPPEISLIHOHHOM, PETPECCHOHHOM U JHCHEpCH-
OHHOM aHaIu3e.

O6paboTKa 3KCMEPUMEHTANIBHBIX JAHHBIX C HCIOJB30BaHHMEM IIpO-
rpaMM Ha MepcoOHANBHBIX KOMIbloTepax. [1, 2,7, §]

Tema 5. MeToApl COCTaBICHHS MATEMaTHYECKHX MOJENeit u OnTH-
MH3ALH TEXHOJIOTHYECKHX TPOLIECCOB
AHanuTHYeCKHe, IKCIEPHMMEHTAJbHEIE W  JKCIEpHMEHTAbHO-
aHATHTHYECKHE METOIBLI COCTABIEHHS MAaTeMaTHYeCKHX Mojaeneit. Jlocro-
HHCTBA U HEJOCTATKH METOJIOB.



Mertoas! onTUMH3AIHH TEXHOMOTHYECKUX MPOLIECCOB: METOJ KPYTO-
ro BOCXOXKIEHHs (HaHCKOpeHINero cIiycka), CUMIUIEKCHBIH MeTon, IeH-
TPAIBHOTO KOMITO3HHHOHHOTO IJIAHUPOBaHUsA (OPTOTOHANBHEIN H poTOTa-
6enpHbIH). [1, 3, 8]

Tema 6. @yHKIHOHANBHBIE 3aBUCHMOCTH

Tunel GyHKIHIA, UCIIONB3YEMBIX IMPU OMHCAHUHM TEXHONOTHYECKHX
npoueccoB. Onpenenenne Ko3bQUUHEHTOB SMIHPHYECKHX HOpPMYI: rpa-
tbudeckuit MeTO, METOA CPEIHHX, METO/| HAMMEHBIINX KBaJIPaTOB.

Kunetnueckue kpusble. OCHOBHBIE Y9aCTKHA KHHETHYECKUX KPHBBIX.
Unrerpaneueie 1 quddepeHunanbHee KHEeTHYeCKHe KpuBbie. KoHcTanTa
CKOPOCTH H MOPANOK XHMHYECKHX H OGHOXMMHYECKMX peaklui B NHHIe-
BBIX IpoAykTax. [1]

Tema 7. Koppensanus B TEXHOJOTHM KOHCEPBOB M ITHIIEKOHIEHTpa-~
TOB

Koppensius nByx # tpex nepeMesHbix. Koadpduument koppens-
KM, K03QHLIHEHT MHOKECTBEHHOH PErpeccHH, JacTHbIE KO3 QUIUEHTH
koppensiiun. YpasHenus perpeccu Y mo X 1 X mo Y. Cocraenenue
ypaBHEHHH perpeccHy, NpOBepKa PaCYETHBIX U SKCIIEPHMEHTAIbHBIX JaH-
HeIX. [1,7] -

2. IABOPATOPHBIN IPAKTUKYM

JIaGopaTopHEI# TpakTHKYM B oObeMe 34 U MpegycMaTpHBaeT Bbl-
NOJNHEHHE CTyIEHTaMH y4eGHO-HCCIeR0oBaTeNbCKUX paboT Moj pyKoBo-
JCTBOM Tpemoiasareneil kageApsl Mo CIEAyIOLIMM HayYHBIM HalpaBlie-
HHSM:

1. TennodusuyecKre OCHOBBI TEIIOBOH M XONOAHIBHOK 06paboTKH
CBIPBS PACTHTENBHOTO IIPOUCXOMKICHHS.

2. HccnemoBanue MEXaHU3MOB M 3aKOHOMepHOCTel  (H3HKO-
XMMHYECKMX M OHOXHMHYECKMX IpPOLECCOB B pacTHTENBHBIX
NPOAYKTaX MPH TemI0BoH 06paboTKE U AUTENEHOM XpaHEHUH.

3. HUccriegoBanyie BIHUSHUSA YCJIIOBHH OXJIAXKACHHSA, 3aMODaAXKUBAHH
U XpaHeHHs Ha KayeCcTBO NMIIEBEIX IPOIYKTOB.

4. OnpeneneHne TEIUIOGU3NYECKAX XAPAKTEPHCTHK KOHCEPBOB H
MHILIEKOHIEHTPATOB.

5. IlpuMeHeHHe MUIIEBHIX J00OABOK M OMONOTMYECKH aKTMBHEIX Be-
INECTB JUIsl MOBBIICHAS NHILEBOH LIEHHOCTH, KaYecTBa U COXpa-
HAEMOCTH NIPOJYKTOB MMUTAHHS.

6. Pa3paboTka HOBBIX BMJOB KOHCEPBOB M NHUIIEKOHLEHTPATOB Jie-

4eOHO-NIPOQUIIAKTHYECKOTO HA3HAYEHHS.

Pa3zpa6oTka TeXHONIOrHH CYIUKH PacTHTENBHOTO CHIPhS.

8. Hccnenopanue BIHAHHA Pa3iMYHBIX MHIPEAHEHTOB HA Ka4yeCTBO
H TEXHOJIOTHYECKHE CBONCTRA KOHCEPBOB.

~

Ifo uroram YHP cTyneHTEl MHIIYT OTYET, BKAIOYAIONIMIA pasiensl:
COCTOsIHKE MPOOJIEMBI N0 BEIOpaHHOM TeMe HCCIIENOBAHMIN; LiENIb U 331aun
paboThi; OOBEKTHI H METOBI HCCITEJOBAHMH, TOCTAHOBKY IKCIIEPUMEHTA;
Pe3yNLTaTEl U uX 06CyXKIEHHE; MaTeMaTHIECKyI0 06paboTKy 1 06obue-
HHE 3KCIIEPUMEHTANBHBIX JaHHBIX, BHIBOIBI M PEKOMEHIALMH, CIIHCOK HC-
TNONB30BaHHON HAayYHOMH JIMTEpaTyphl, NpHIoKeHHs. [To utoram BeicTyN-
neHui Ha Kadepe U CTyJeHYECKUX HayYHBIX KOHQEpEeHIUsAX Ty YLIne pa-
OOTBI PEKOMEHYIOTCS JUIS YYaCTHA BO BHYTPUBY30BCKOM KOHKYpCE, a M0
MTOTaM MOCJIEAHETO — A YYaCTUs BO BCEPOCCHHCKOM KOHKYPCE CTyAeH-
4YeCKHX Hay4HBIX paborT. ‘

3. TEMbI ITPAKTHYECKUX 3AHATUI

IlpaxTH4eckue ayIuTOpHBIE 3aHATHA B 06bEMe 17 U IpeaycMaTpuBa-
10T U3yYEHHE CTYACHTaMH METOJOB MAaTEMAaTHYECKON CTATHCTHKH C LEBIO
06paboTKH 3KCTIEPUMEHTAILHBIX JaHHBIX, B TOM YHCIIE PE3Y/ILTaTOB CO6-
CTBEHHBIX HCCIICIOBAHHH.

IIpakTHueckue 3ausTHs Ne 1,2 — 4 4.
Tema 1. CocraBieHne ypaBHEHHH perpeccMd TpPH NOCTAHOBKE
MHOTro(aKTOpHBIX SKCIepuMeHTOB. IIpoBepka ajek-
BaTHOCTH YpaBHEHHI
Lenp saHATHH — HayYMTHCA COCTABJIATH YPaBHEHHS PErPeccHH MO
pe3ynpTaTaM HCCIeJOBaHHH W3MEHEHHMA KadyecTBa KOHCEPBOB M IMIIE-
KOHUEHTPAaTOB B 3aBHCHMOCTH OT TEXHOJIOTHYECKHX PEXHMOB MPOM3-
BOACTBa MpojyKUHH HayuMThcs IIpOBEpATH aJeKBaTHOCTh YpaBHEHHi
perpeccuu ¢ HoMolubio Kputepus ®@uepa [1, 3], acnons3ys KoMIbio-
TepHBIE POrpPamMMsl.



IMpakTuueckue 3ansaTus Ne3,4 -4 u.
Tema 2. OpTOrOHANBHOE LEHTPATHBHOE KOMITO3HIIMOHHOE THIaHMPO-
BaHME TNPH MOCTAHOBKE MHOTOQAKTOPHBIX 3KCNEPUMEH-
TOB
Hennb 3aHATHIA - H3YYUTH METOABI OPTOrOHANBHOIO UEHTPATBHOTO
KOMIIO3UIIHOHHOTO TIAHWPOBAHHS ABYX- H TPeX(}aKTOPHBIX 3KCIEPHMEH-
TOB; HAYYMTHCS COCTABIATH MATPHIbI MVIAHHPOBAHHS U YPaBHEHHUS per-
peccuu [1, 7], Henonb3ys KOMIBIOTEPHBIE IPOrPaMMBEL.

IMpakTaueckne 3aHATHA Ne 5.6 — 4 .
Tema 3. AnpoxcuManis SKCIEPHMEHTAIBHBIX 3aBUCHMOCTEH SMITH-
PUYECKHMH yPaBHEHHAMH
Llenp 3aHSTHH — HAYYHTHCS COCTAB/IATH YPABHEHHUS Ha OCHOBaHHMH
SKCIIEPUMEHTANBHEIX JAHHBIX, PACCYNTHIBATE KOI(DPHIMEHTH yPaBHEHHH,
TIPOBEPATL aJEKBAaTHOCTh ypaBHeHuil [1, 7], UCMONB3ys KOMMBIOTEpPHBIE
IporpaMMEl.

Tpaktuueckue 3aHaTus Ne 7, 8§—5u.

Tema Ne 4. MHOXeECTBEHHAs KOppENALs

Llenb 3aHATHiA — HAYYHTHCS COCTABIATH YPABHEHHS MHOXKECTBEHHOH
perpeccHu, omnpenests Koo UIHEeHTs MHOXECTBEHHOH KOPpeALHM H
yacTHble KOD(UIHEHTH KOPPEIALHH, PaCCUHTHIBATE KOIPQUUHMEHTHI
ypaBHeHHii W ONpeeNATh HX NOCTOBEpHOCT (1, 7], B TOM YKCIIE UCTIOJNb-
3ysi KOMIIBIOTEPHEBIE MPOrPaMMBI.

4. COJIEP)XAHUE U TTIOPAJIOK BBITTOJIHEHMA KOHTPOJIBHBIX
3AJIAHHUH -

4.1 OcHoBHBIE TpeOOBaHUA IPH BBHINOJIHEHHH KOHTPOJIBHBIX 3a7aHui

Tlocie M3ydeHHsi TEOPETHYECKOTO Kypea CTYAEHT BBIIONHAET ORHY
KOHTPOJBHYIO paGoTy. KouTponbnas paboTa BIUTIOY2ET B ceba pedepar no
OIHOMY U3 TPEVIONKEHHBIX BOIPOCOB H JIBE 3a/a4K. B koHTpONIBHOH pa-
GoTe BOMpOC BHIGHpaeTCs Mo nocneaHe# uudpe wudpa, a 3axa4y - oAHa
no mpeanocneaded wudpe mmdpa (1-1 rpynna 3aja4), BTOpas - Mo mo-
cneaHeil uudpe wndpa (2-1 rpynna 3axay).

[Mpy BEINOJHEHHH KOHTPONBHOMN paGoThI CleAyeT MOJHOCTBIO TIPHBO-
IIMTh TEKCT BOMpoca U 3aaay. OTBETHl Ha BONPOCH MPHBOJATCS B TOM XK€
MOpSZKE, YTO U B 33/aYe.

IIpy BHINONHEHHH KOHTPOJILHOM PaboTHl creAyeT M30eraTb M3NMIL-
Hell KpaTKOCTH M CXEMATHYHOCTH H3OXEHHS. PacueTsl JOJDKHEI UMETH
TexcroBble nosicaexus. [IpuBoMMBIe cXxeMbl, rpaduku, Tabnuikl, Gopmy-
nbl, 3Ha4YeHHd (QU3MYECKHX BENWYHH, KO3GQPUUHMEHTOB JOIDKHBI HMETh
CCBUIKY HA THTEPaTypPHBIH HCTOYHHK. .

TekcT KOHTPOJbHOH paboThl NOMKEH OBITh YETKHM H HE JOMYyCKaTh
Pa3AMYHBIX CMBICIOBHIX TONKOBaHMil. JomyckaeTcs COKpallleHHe CJOB,
YCTAaHOBNEHHOE MpaBhiaMH pycckoit opdorpaduu U COOTBETCTBYOMMMHU
cranpaptamu. Bce dusuyeckde BEIHYMHEL, HX HAMMEHOBaHMA M 0003Ha-
yeHHus pasMepHOCcTH mpusoastcs Tonbko B cucreMe CH no 'OCT 8.417-
81.

MartemaTuyeckue (OpMyJbl 3aMHMCHIBAIOTCS MO LEHTPY CTPOKM ¢ HH-
TepBAJIOM B OJHY CTPOKY A0 H mocne Tekcta. Ecnu gopmyna unu ypasHe-
HHE He TIOMEIAeTCs Ha OJHOH CTPOKE, X HOMYCKAeTCs IEPEHOCHTD TOJIb-
KO Ha 3HAKaX BHIMOJHAEMBIX OMEpaLyii, IIPH 3TOM 3HaK B Hayaje cie-
Aylomei cTpoku moTopsiercs. Hanpumep, npu nepenoce ¢popmyis! Ha
3HAKE YMHOXEHHUs MUIIETCs 3HaK «X». HenocpecTBenHo nocine GpopMyisl
PHBOJATCS TOSACHEHHs CHMBOJIOB H HHCJOBBIX K03)(HUMEHTOB, BXOsI-
X B GOPMYJLy, €CIIH OHM paHee He ObLTH noscHeHsl. [IosCHeHHA Hauu-
HAIOT CJIOBOM «TAe» 6€3 JBOETOUHS, [OCE HEr0 CHMBOJIBI NPHBOMST B TOH
e TOCNeI0BaTeNbHOCTH, B KOTOpOil OHH MpHBENeHH B ¢popMmyie. Ecinu
Jlaiee Mo TEKCTY Ha GOpMyYNy JAeTCs CCBUIKA, TO ed MPHCBauBaeTCs IMO-
PANKOBBI HOMEP B KPYIJIbIX CKOOKax.

Ecnu GopMyJibl ClIeayIOT OHA 32 IPYTOM, TO MX pa3feNsioT 3ansToH.

KonTponbHas pa6ora oopMisieTcs B TETPaH WK Ha TMcTax popma-
Ta A4 PYKOTIHCHBIM M [eYaTHBIM cnocoGoM. CTpaHuLb! AODKHBIL OBITH
NPOHYMEPOBaHbI U HMETH ToNs. B koHue paboThl HeOGXOAUMO MPHBECTH
CIIMCOK HMCIONB30BAHHOM MTepaTypsl. THTYNBHBIH MHCT 0dopMIsieTcs B
COOTBETCTBHH C TPaBHJIaMH, YCTAHOBJICHHBEIMH Ha (aKyJbTeTe 3a04YHOTO
06y4eHHs ¥ IKCTEPHATa YHHBEPCHTETA.

PexoMeH1yeMas Ui BBIOJHEHHS KOHTPOJbHOH paboThl nuTeparypa
MpHBEJEHA B KOHLE HACTOAUIMX METOAMYECKHX YKa3saHHH, KpoMe Toro,
AMEIOTCSI CCBUIKH 110 TekeTy (1-10).



4.2 CopepxaHue KOHTPOJIBHBIX 3aaHU#

BOITPOCHI JJIs1 KOHTPOJIbHOM PABOTHI
1. IMnanupoBanue skcnepuMeHTOB. ONHOGAKTOPHEIE, MHOrOQAKTOPHBIE,
AKTHBHBIE, IACCHBHBIE SKCIIEPUMEHTEI.
2. TIpoBepKa BOCHIPOH3BOAMMOCTH OIBITOB NpH [IAHKPOBAHHHM H TNOCTA-
HOBKE MHOTO(AKTOPHBIX 3KCNEpUMEHTOB. MaTpHlia NIIaHUPOBaHHUS ABYX
¥ TPeX(haKTOPHOro KCHEpUMEHTOB. MeToa ApOGHBIX peruK.
3. MeTosl ONTHMH3AIIMH TEXHOIOTHYECKHX IMPOIECCOB: METOJ KPYTOTrO
BOCXOX/IEeHHS, CHMILJIEKCHEIH METOA.
4. TlorpelHOCTs U3MEPEHHH: [IPAMBIX, KOCBEHHBIX, HHCTPYMEHTAIBHBIX,
MHOTOKPATHBIX.
5. Onpenenenne kod3(pHHUMEHTOB IMITHUPHYECKUX dopMyIt: rpapuuecKuii
METO/JI, METO/I CPETHUX, METO]] HAHMEHBLIMX KBA(PaToB.
6. Koppensuus aAByx ¥ Tpex nepemeHHbIX. Koadduunent napuoit xoppe-
ASUMH, KO3QPHLIHEHT MHOXXECTBEHHOH PETPECCHH.
7. CocraBiieHde YpaBHEHHH perpeccHy, NpoBepka pacHeTHBIX M OKC-
NepUMEHTAIBHBIX JaHHBIX.
8. Tunsl QyHKIMH, UCIIONB3YEMBIX NP ONMMCAHHH TEXHOJOTHYECKHUX T1PO-
LIECCOB, CMOCOObI JIMHEAPU3ALMH.
9. Kunetuueckuit skcnepuMeHT. KOHCTaHTBI CKOPOCTH H TOPAJIOK XHMH-
YeCKHX M OHOXUMHUYECKHUX PEaKIHH.
0. OpToroHanbHOEe NEHTPATbHOE KOMIIO3HIIMOHHOE IUIAHUPOBAHHE MHO-
ro)aKTOpHOro 3KCHEPUMEHTA.

3AJJAUM U KOHTPOJILHOM PABOTHI
1-a rpynna 3aaay4

1. B Tabn. | npuBeaeHs! JaHHBIE 110 HU3MEHEHHIO COACPIKAHHS BHTa-
muna C y (Mr/Kr) B 3aMOPOXKEHHBIX AroJax 4epHO# CMOPOAHHBI B 3aBH-
CHMOCTH OT NPOAO/DKHTEIEHOCTH XpaHeHus T (CyT) npu TeMmeparype ¢ =
—-18°C.

IMoctpouts rpaduk M HAHTH SMIHPHUYECKOE YpaBHEHHE,  BbIpa-
KAIOLlee 3aBHCHMOCTh MEXIYy STHMH BeIMUHHAMH y = f(t). Paccuurarh
k03¢ duuHeHTs ypaBHeHHs. CPaBHHTb PACUETHEIE ), H TaONMYHBIC p 1aH-
HbIE.
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Tabnuna |

IIpoaomxHTENEHOCT XpaHeH s T , CYT 10 | 30 | 90 {150(210]|270
Copepxanue Butamuna C y, Mr/kr 120{116{110(100| 96 | 80
PacuetHoe comepxanHe BUTaMHHa C y,, Mr

2. B Tabn. 2 npuBeneHBl JaHHBIE IO H3MEHEHHIO COAepKaHUA abciu-
30B0H KHCoTsl p (%) B KapTodesie B 3aBUCHMOCTH OT NPOJODKUTENBHO-
CTU XpaHeHus T (cyT) npu Temneparype £ = 2°C.

ilocTpouts rpauK H HalTH SMNHpUYECKOEe ypaBHEHHe, BbIpaXKaro-
fee 3aBUCHMOCTD MEXIy dTHMH BelduuHaMH y = f(1). Paccuntate xoag-
uumeHTH ypaBHeHHs. CpaBHHTB PaCUETHEIE Y, ¥ TaO/IMYHBIE y TaHHbIE.

Tabnuua 2

HpO}lOJI)KPITeJII:HOCTI: XpaHeHus

1013060 |90 {120|150|180|210
T, CYT

ConepxaHue abCLM30BON KHCIIO-

o 0,02(0,05/0,0910,14/0,22|0,28(0,47/0,69
THL ¥ ,%

Pacyernoe copepxanue abeuuzo-
BOU KHCIOTHI J,, %

3. B 1abn. 3 mpuBeleHB! JaHHBIE IO H3MEHEHHIO COIEPXKAHHS CBO-
6oaneix xupHbX kucnot (CXKK) y B mununax Mopoxenoii Tpecku (B % ot
o0lLIero copep:kaHus JHMHAOB) B 3aBUCHMOCTH OT NPOAOIKHTENbHOCTH
xpaHeHus 7(cyT) npu Temneparype ¢ =—20°C.

IMoctpouts rpaduk ¥ HalfTH SMNHUPHYECKOE ypaBHEHHUE, BBIPAXKAIO-
111ee 3aBUCHMOCTh MEXAY 3THMHU BeauduHamu y = f{7) Haiitn xoadduiu-
€HTHl YPaBHEHHS, CPABHHTH PACYETHBIE Y, U TAOIHYHBIE Y JaHHHIE.

Tabnuua 3

IIponomxuTensHOCTL XpaHeHHs T, c¢yt| 10 | 50 | 100] 150|200 |250
Coaepxanne CXK y, % 8 | 23|36|40 42|46
Pacuetnoe cogepxkanue CXKK y,, %

4. B Tabn. 4 npuBefeHbl JaHHbIE TIO H3MEHEHHIO COACPKaHUs
rMOOKCaHTMHA py  (MKMONB/T) B MsCE M 3aBHCHUMOCTH  OT

OPOACIDKUTENIBHOCTH XpaHeHus 7 (cyT) npu Ttemmeparype £=-—2°C.
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Hoctponts rpaduk ¥ HalTH 3MIHpHYECKOE ypaBHEHHE, BBIpaXaioiiee
3aBUCHMOCTb MEXIY ITHMH BeJMYAHAMH y = f{'7). Haiitu kospdunneHTs
ypaBHEHH, CPABHUTH PacUETHBIE Y, U TAOJIHYHBIE y JaHHbBIE.

Tabnuua 4

[TpomomKUTENBHOCTD XpaHEHHS T,
T
ConepxaHue
(MKMOJB/T)
PacueTHOoe colep:aHHe THIIOKCAHTH-
Ha Yp, MKMOJIB/T

THIOKCAHTHHA ¥l 1010.40|0,70{0,80]1,24|1,54

5. B Tabn. 5 npuBeAeHB! AaHHBIE MO H3MEHEHHIO COAEPIKAHUS ACHO-
suntprdocdopHoil kucnoth (ATD) y (MkMoIs/T) B 3a8BHCHMOCTH OT IPO-
JOJDKHTENILHOCTH XpaHeHus 7(cyT) npu temneparype ¢ = —20°C.

IMoctpouts rpadux ¥ HAHTH SMITMPHYECKOE yPABHEHHE, BbIpaXaro-
1I€E 3aBHCHMMOCTh MEXKIY STHME BendunHamu y = f{7). Halitn xoadduun-
€HTHl YpaBHEHHS, CPAaBHUTb PACUETHBIE Jp U TAONHMYHEIE  NAHHBIE.

Tabnuna 5

gf')rO)IOJ'I)KHTeJ'IBHOCTb XpaHEHHus 7, 0 1 ) 3 5 10

Copepxanue AT® y, MKMonb/T 3,1210,360,15|0,11{0,02 0,01

PacuetHoe conepxkaHue ATD y,,
MKMOJIB/T

6. B Tabn. 6 npuBeNeHE! JaHHBIE TO H3MEHEHHIO COAEPXKAHUS csobon-
HBEIX aMMHOKHCAOT y (Mr/100 r) B 3aBHCHMOCTH OT HPOJOJDKATENBHOCTH
xpaHenus 7(cyT) npu temuepatype ¢ =—20°C.

TMoctpouts rpaduk M HalTH SMIHPUYECKOE YpaBHEHHE, BbIpaXalo-
1Liee 3aBHCHMOCTh MKy STHMH BenuuuHamu y = f{7) .Haiitn ko duuu-
€HTBI yPABHEHHs,, CDABHHTb PACUETHBIE Y, U TAONMYHBIE Y aHHEIC.

12

Tabnuua 6

TIpoOKUTENLHOCTh XpaHEHHS T, 1 3 6 9
CYT

ConepxaHne CBODOIHBIX aMHHO-
KHCJIOT J, MKMOJIB/T

PacuetHoe copepikaHne cBOGOTHBIX
AMHHOKHCIIOT ¥, MKMOJIB/T

12 | 15

80 | 88 | 96 | 105 114 | 116

7. B 1abn. 7 npuBeAeHb! JaHHBIE IO H3MEHEHHIO COACPIKaHHUA aMHHO-
kuciotT y (Mr/100 r) B stiinax B 3aBUCHMOCTH OT NMPOAOJDKUTENLHOCTH Xpa-
Hénus T (cyT) npu Temneparype £ = 0°C.

Tloctpouth rpadmk U HaliTH IMIUPHUECKOE YpaBHEHHE, BbIpaXalo-
liee 3aBUCUMOCTb MEXIY STHMH BelHYHHaMH y = f{7). Halitn koadpouun-
€HTHl YPaBHEHUS, CDABHUTD PACYCTHEIC Y, H TAONHYHEIE y JaHHBIC.

Tabnuua 7
TIpoOKUTENLHOCTD XPaHEHHS T, CYT 10 | 30 { 60 | 90 | 120
Coaepxanie aMUHOKHUCIOT y, Mr/100 r 11 | 17 | 23 | 38 | 54

PacueTHoe colepXaHHe aMUHOKHCIOT V),
mr/100 r

8. B Tabn. 8 npuBeeHH JaHHBIE TI0 H3MEHEHHIO COJIEPKAHUS Caxapo-
3bl y (%) B rpyniax B 3aBHCUMOCTH OT NPOJO/DKUTEIBHOCTH XpaHEHHs T
(cyT) npn TeMneparype ¢ = 2°C.

IocTpouts TpadHK ¥ HalTH SMIHPHYECKOE YPaBHEHHE, BBIPAKalO-
1iee 3aBHCHMOCTh MEXIY STHMH BelnuuuHamu y = f{7). Haiitn xoapduun-
€HTbl YPAaBHEHUS, CPABHHTh PaCUETHHIE Y, H TAOIMUHbIE y JaHHBIE.

Tabauna 8
ngononmnTeanocn xpanennd T, 10 | 30 | 60 | 90 | 120 | 150 | 180
Coaepxanue caxaposbl y, % 98 1908217660148 ]3,2

PacueTHoe coiepiaHHe caxapo3bl

Wp Y0
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9. B Tabn. 9 npuBeneHBl JaHHBIE IO U3MEHEHHIO COAEPXKAHHS AHTO-
uuaHoB y (%) B 3aMOPOMKEHHBIX ATOJaxX YEPHOIl CMOPOIMHBI B 3aBHCHMO-
CTH OT TPOJO/DKUTENBHOCTH XpaHeHHs T (CyT) mpH Temmepartype f =
—18°C.

Ioctpouth rpaduk ¥ HANTH 3MIMPHYECKOE YPAaBHEHHE, BHLIPANKAIO-
1Hee 3aBHCHMOCTE MEXIY 3THMH Benu4uHaMHu y = f{7). Haiitu kosdduun-
€HTbl YPaBHEHMS, CPABHHTDH PACUETHEIE ), U TAOIHYHbIE y AaHHEIE.

Tabnuua 9

[TpoAOIKNTENBHOCTL XPAHEHHUA T, 10
CyT

60 120 | 180 | 240

ConepxaHue aHTOHUMAHOB p, %o 124 | 11,3 | 10,6 | 8,1 5,0

PacyetHoe CoACpXKaHUE AaHTOLIHAHOB
Wps %o

0. B tabn. 10 npuBeneHsl JaHHBE MO M3MEHEHHIO HHTEHCHBHOCTH
IOBIXaHHSA KOPHEMT1040B MOpkoBH y (Mr CO,/Kr-4) B 3aBHCHMOCTH OT NpO-
JIOIDKMTEIBHOCTH XpaHeHus 7(cyT) npH Temmnepatype t = +1°C.

IMoctponts rpaduK ¥ HANTH SMIMPHYECKOE YPaBHEHHE, BBIPaXKalo-
l1iee 3aBUCHMOCTh MEXKAY 3THMM BenuuuHaMmu y = f{7). Halitu koadduun-
€HTBI YPaBHEHUS, CPAaBHUTh PacYETHBIE Y, H TaOIHYHBIE ¥ JaHHBIE.

Tabnuua 10

glpTozxonmnTenbﬂocrb XpaHeHHs T,| 5 30 1 60 | 90 | 1201 150 | 180
HHTEHCHBHOCTL [BIXaHUS J, MI 14897 |94 | 8680|7261
CO/xr-u

PacuerHoe 3HayeHHe WHTCHCHBHO-
CTH JIBIXaHHUs Yy MI COp/KI-4

2-a rpynna 3agayd

1. Onpenennuts k03GGHLUHEHT KOPPEISALHH MEXIY CYyMMOIi 0CAIKOB X
(MM) B BereTalMOHHBIA MepuoJl KaprodeNss U COAEPKAHHMEM CYXHMX Be-
mecTB y (%) nepen 3akaagkoli Ha [UTHTENIbHOE XpaHEeHHE.

Haiitu ypaBueHue perpeccud Y =aX +b . CpaBHUTEL ONBITHEIE U pac-
4eTHBIE J, (Y0) JaHHBIE. 3HAYEHMS X H y NpuBeAeHbI B Tabn. 11.

Tabnuma 11

x,mMM | 38 54 72 90 110

»% | 17,0 21,3 | 18,0 | 142 | 12,0

Vp, %

2. Onpenenuts k03QOHUHEHT KOPPENALHH MEXIY IHOTEPSAMH KapTo-
dens y (%), xpanuBmerocs B TeueHue 8 Mec (f = 4°C), U comepkaHuem
kpaxMmana x (%) B KJTyOHAX nepes 3aKIaiKoi Ha XpaHEeHHe.

Haiitu ypaBHenme perpeccun Y =aX+b. Cpasuuts ombitHbIE M
pacueTHble JaHHbIE y, (%0) MO MOTEpsAM NpH XpaHeHHH KapTodens. 3Haue-
HHS X H y ipUBeJieHbI B Tabm. 12.

Tabnuua 12

x,% | 13,0| 17,0 | 11,0 | 14,0 | 21,0 | 150 10,0

»% | 7,2 5,4 9,3 7,8 4,0 7,4 11,0

Vo, %0

3. Onpenenuth K03 OHIMEHT KOPPENALHH MEXIY NOTEPAMH MOPKO-
BH y (%), xpaHuBiueiica B TedyeHue 6 mec (t = 0°C). u comepxanuem 00-
mero caxapa x (%) B KOPHEIUIOJaxX NpH 3aK/IaJKe Ha XpaHeHHe.

Haiitu ypaBHenue perpeccu ¥ =axX +b. CpauuTs onbITHBIE M pac-
YeTHBIC JAHHBIE MO MOTEPSM NP XpaHEHHH MOPKOBH. 3HaueHMs y U X
npuBeseHbl B Tadn. 13.

Tabnuna 13

x,% | 50 7,0 11,0 | 9,0 4,0 8,0 6,0

»% | 11,2 | 10,0 8,7 9,1 12,8 10,4 11,0

Yp, %0




4. OnpenenuTh K03QGHIMEHT KOPPETALHH MEXIY MOTEPAMH Kamyc-
Thl y (%), XpanuBiueiica B Teuenue 6 mec (t = 0°C) u cogepxaHueM HHUT-
paTtoB x (MI/KT).

HaiiTu ypassenne perpeccun ¥ =ax +b. Cpasuutsb onbiTase H pac-

4eTHBIE JaHHBIE Y, (%) MO MOTEPAM KAanyCTHl IPH XpAHEHUH. 3HaueHus y
W X TIpuBeJeHb! B Ta0n. 14.

¥

Tabnuua 14
xMr/kr| 1801 260 | 300 | 100 | 450 340 580
y,% (89|80} 94 76 | 11.0{ 10,9 12,8

Vo, Yo

5. Onpenenuts K03QPULUHEHT KOPPEALHH MEXAY COIEPKAHUEM Op-
rann4eckux kucaot y (%) u nporonextuHa x (%) B s6n0kax copra Jxo-
HaTaH NpPH 3aKJIaJKe Ha XpaHCHHE.

Haiitn ypaBHeHHe perpeccuu ¥ =aX + b, CpaBuuth onbiTHEIE H pac-
4eTHbIE JAaHHEIE Y, (%0). 3HaUEHUS y U X NPUBEAEHBI B Ta0n. 15.

Tabmuua 15

x, % 2,70 | 2,40 | 2,10 | 1,90 2,60 1,20
»% | 0,19 0,16 | 0,24 | 0,28 0,17 0,09
Yp, %0

6. IIpu npoBeaeHHH TONHOTO ABYX(aKTOPHOTO JKCIIEPUMEHTA OTIpe-
JieNieHsl oTepd BHHOTpaza y (%) B 3aBHCUMOCTH OT Temriepartypsl ¢ (°C)
(xommpoBaHHast nepemeHHas X;) 4 KoHUeHTpauuu C (%) GyHruumuaHOrO
npenapara (KoAupoBaHHas nepeMeHHas X,). XapaKTepUCTHKH IJ1aHa
JKCIIEPUMEHTA U €r0 pe3yNIbTaTH NIpeicTaBleHkl B Tabu. 16.

CocTaBUTE ypaBHEHHE perpeccuu B Buae y= by + byx; + byxz,

Paccuurtars k03QUIHEHTH perpeccuy, ONpeNeiuTh UX 3HAYHMOCTD
H aJIeKBaTHOCTh YPaBHEHHMs € MOMOUIBIO pacyeTHOro Fj, u Tabmuynoro F,
kputepus Ouwepa (F.=7,71) [2], ( §° y - OLIEHKA JUCTIEPCHH CPEIHETO
3HAYEHHS).
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Tabnuua 16

Howmep o o -0 -
omrma | X1 | X2 | £°C | C% . % 575
1 -1 -1 2 1,4 6,2
2 +1 -1 8 1,4 12,4
0,34
3 -1 +1 2 2,2 3,1
4 | +1 |+1 | 8 2,2 10,7

7. Ilpu npoBejieHUH MOJHOTO ABYX()aKTOPHOTO IKCIIEPHMEHTA OIpe-
JielTeHa TIPOJOJDKUTENbHOCTD Nar-¢asu rpuba F.solani (y;, y;, cyT) B 3a-
BHCHMOCTH OT Temmnepatypsl ¢ (°C) (kogupoBaHHas HepemeHHas X;) H
koHueHTpauun C (Mkr/mn) Qy3apuroBO# KHCIOTHL (KOAWPOBAaHHAs Tepe-
MenHas X;). Jlannsle npeacrasneds! B Tabmane 17. Onpenenuts Bocnpo-
U3BOAMMOCTD OIIBITOB W COCTABHTH YyPABHEHHE PpETPECCUM B BHJE
y = bp+ bix; + bxx,. Paccuntath k03dQpuUMEHTH perpeccHH, onpeaeInTh
HX 3HaUYMMOCTB H aJIeKBaTHOCTb YPaBHEHHS C IOMOIIBIO pacyeTHoro Fj, u
tabmuynoro F, xpurepus QOuwmepa (F,, = 7,71) [2], (Szj - OLICHKA JHC-
[EPCHH CepHH MapaLIENbHBIX OMBITOB).

Tabmuma 17
Homep X, | X, | £°C|C mxr/mal| V7> y2.cyT|y,cyr| S
OIIBITA CYT
1 -1 -1 10 50 21 23

+1] -1 18 50 16 19

2
3 -1 | +1 10 100 28 30
4 +1 | +1 18 100 24 | 25

8. Ipu npoBefeHUH MONHOTO ABYX(AKTOPHOTO SKCIIEPUMEHTA OIpe-
JefleHa MOPaXaeMOCTh KOPHEILIOJ0B MOPKOBH IrpuboM Botrytis cinerea y
(%) B 3aBucumocTH oT Temneparypsl ¢ (°C) (kxoaupoBaHHas NepeMEHHas
Xi) U NpPOJOIKHMTENLHOCTH XpaHeHUs 7 (CyT) (KOAHpOBaHHAs MepeMeH-
Has X;). JlaHHble peAcTaBieHsl B Tabn. 18.

OrnpeieIUTh BOCHPOU3BOAUMOCTS ONBITOB M COCTaBHTh ypPaBHEHHE
perpeccuu B BHAe ¥ = by + bx; + byx, . Paccuntath ko3dduLIHEHTH per-
PECCHH, ONpeNSTUTh UX 3HAYUMOCTD U aIeKBAaTHOCTh YPaBHEHHs ¢ MOMO-
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mwpsio pacyetHoro F, u tabnuynoro F,, (F.,.= 7,71) [2], (S2 j - OLIEHKa JHC-
NEPCUH CEPHH MAPALIEIBHBIX OMBITOB).

Tabnauua 18
Hovep| i, 1% |6,°C| 5 eyr| v, % [ 12% | 7.%| 8
1 -1 [-1] 1 90 1.7 { 19
2 +1 -1 7 920 46 | 50
3 -1 [+ 1 150 | 2,4 | 2,8
4 +1 |+1}) 7 150 [ 8.9 | 9.5

9. Ilpu npoBeZieHHH NOJHOro ABYX(AaKTOPHOro SKCIEpHUMEHTA Orpe-
JeJeHO M3MeHeHHe cojepxaHus Kpaxmana y (%) B kaptodene B 3aBHCH-
Mmoctu ot Temneparyphl ¢ (°C) (koaupoBaHHas nepeMeHHas X,) U Hpo-
JOJDKUTENBHOCTH XpaHeHus 7 (cyT) (KOAMpOBaHHas IlepeMeHHas X,).
JlanHble npeAcTaBneHs! B Tabn. 19.

OnpeaenuTs BOCIPOU3BOJIHMOCTE ONBITOB M COCTaBHTh ypaBHEHHE
perpeccuu B Buae y = by + byx; + bax; . Paccunrars ko3¢ duLneHTs per-
peccuH, ONpPEeAEInTh HX 3HAYMMOCTh U a[I€KBaTHOCTh YPaBHEHUS C TIOMO-
weto pacyerHoro F, u Tabnuunoro F,, (Fm=7,71) [2], (Szj - OLIEHKa JuC-
NEPCHH CEPHH NApPaIUIETbHBIX OMBITOB).

Tabnuua 19

Howme ~
OHLIT: Xi X, t,°C | eyt |y, % |y, % | ¥, % kY j

1 -1 -1 0 60 | 84 | 89
2 +1 | -1 8 60 | 135 | 14.1
3 a1 ]+ 0 | 120 | 56 | 67
4 1| +1 8 | 120 | 11,0 | 11,8

9. Ipu npoBeieHAU MONHOTO ABYX(})aKTOPHOrO IKCIMEPHMEHTA OIpe-
JeieHa KOHLIEHTpalus 3THIEHa B KaMepe XpaHeHHs #6110k y (%) B 3aBu-
CHMOCTH OT TPO/JIOJDKMTENHHOCTH XpaHeHHs 7 (cyT) npH £ = 0°C (xoaupo-
BaHHAs NepeMeHHas X;) W KOHLEHTpauuH nepmaHranara Kamua C (%),
cOpOUPOBAaHHOr0 Ha MMHEpAIBLHOM copOeHTe mepnuTe (KOOMpOBaHHAs
nepemenHas Xj. Jaunsle npeacrasneHs! B Tabn. 20. Onpenenutdb Boc-
IPOH3BOAMMOCTE OMBITOB W COCTABHTH YPAaBHEHHE PETPECCHU B BHAE y =
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by + bix; + byx; . Paccuntars Ko3GUIUEHTEI PErpecCHH, ONIPEAENIUTS HX
3HAYAMOCTh M aJE€KBATHOCTh YPaBHEHUS C NOMOLIBIO pacueTHOro Fj, u
tabnuunoro F,, (F,= 7,71) [2], (Szj - OLICHKa JUCIIEPCUH CEPHH mnapa-
JIENIBHBIX OIBITOR).

Tabnuua 20

Howmep T, . . , ] ]
OMBITA X X, cyT C% | y1,% | 2% | y,% | S

1 -1 -1 1 0,2 1.2 1.4
2 +1 -1 5 0,2 23 2.8
3 -1 +1 1 10,8 0,7 0.9

+1 +1 5 10,8 29 3.3

MOACHEHMA K PEHIEHHMIO 3AJTAY

1. Tlpu peuteHun 3a5ad MO HAXOXKACHHIO SMIIMPHIECKOH 3aBHCHMO-
CTH MeXJ1y ABYMs EPEMEHHBIMH HEOOXOAMMO BEIIIOJIHUTE ClIEAYIOLICe:

« MOCTPOMTH rpadMK MO JaHHHIM TAOIMIIL, TIPUBENCHHOM B 3a/]1a-
qe; v

« mogoOpars A NMOMYYEHHOH KPHBOH HCXOJHOE YypaBHEHHE MO
cripaBouHoii nmureparype [1, 3];

 BHINPAMUTH (JINHEAPH30BaTh) JAHHOE YPaBHEHHUE,

o HaiiTi KO>(p(HIHEHTH BBITIPAMIIEHHOTO ypPaBHEHHs TPEMs Me-

TOJaMH
(rpaduuecKHM, METOJOM CPENHHMX W METOAOM HAaWMEHBIIHX
KBaJIpaToB), a

3aT€M pacCcUMTaTh KOIPOUIHMEHTH HCXOAHOTO YPaBHEHHS;

« CpaBHHTb TaGIMYHBIE H PacyeTHHIE JAHHbIE M BHIOpATh Te KO-
3 PULHEHTH HCXOAHOTO YPaBHEHHU, JUIA KOTOPHIX OTKIIOHEHHS
pacyeTHBIX ¥ TAOIMYHBIX JAHHBIX HAMMEHBIINE.

2. Ilpn pemenuu 3a1a4 NO HAXOXKIEHHIO KOPPENALMOHHOH 3aBHCH-
MOCTH MEXIy ABYyMs NEPEMEHHBIMH HEOOXOAMMO BHINOIHHUTL ClEAYIO-
mee:

. HaiiTy cpeiHee apudMeTHIECKOe KaXI0H TEPEMEHHOM (X, y) o
JIAaHHBIM TaOJTH1IbL, TPHBEAECHHON B 3a/1a4€;

« paccuMTaTh CPEIHUE KBaJPATHYECKHE OTKIIOHEHUS Gy ¥ Gy;

o HaitTH K03 PULIHEHT KOPPENALMH I ;



e COCTABHTb YPaBHEHHE PErpecCHH y MO X, MO3BOJIAIOIIEE BbIYKC-
JIUTh
Haubonee BEpOSTHOE 3HAUCHHE Y, €CJIH M3BECTHO 3HAYEHHE X;
« CpaBHMTb TaOIHYHBIE (OTIBITHBIE) H PACYETHBIE AaHHbIE.
Teoperuueckue TMONOKEHHs ¥ TPHMEPHl PelleHHs 33ja4 Mo Ha-
XOXKACHHIO (QYHKIMOHANBHOH M KOPPE/ALMOHHOH 3aBHCHMOCTH MEXIY
TiepeMEHHBIMHU TIpMBEEHbl B METONMYECKOH [3] M cipaBouHOH nMTEpary-
pe [1]. .

3. Ilpu peileHHH 3aJa4 MO COCTaBIEHHIO 3KCIEPUMEHTAIBHO-
CTATHCTHYECKUX MOJENEH B BHAE YPaBHEHHH PErpecCHH, BhIPAXAIOHIMX
3aBHCHMOCTH
(YHKLIMH OTKJIMKA Y OT HECKONBKUX NMEPEMEHHBIX W IOJyYEeHHBIX Ha OC-
HOBE MATEMATHUYECKHX METO/OB IUIAHMPOBAHHS MHOTO(AaKTOPHBIX JKCIIE-
PUMEHTOB, HEOOXOAMMO BHITIOJIHUTE CIICYOLICE:

« MPOBEPHTH BOCTIPOH3BOAMMOCTH OTIBITOB C MIOMOIULIO KPUTEPUS
KoxpeHna G, (ecny HeOGXOIMMO 10 YCIIOBHIO 3a/1a4H);

« paccyuTaTh KO3PGHIMEHTE perpeccuu bo, by, b,, by (a0 ABYX
NEepeMEHHBIX);

« OIpEACHTh 3HAYMMOCTD THX KO3(Q(HIKEHTOB; ecnu Kodbu-
LMEHT
HE3HAYMM, TO WIEH YPaBHEHHS PErPECCHH € 3TUM KOG uLIHeH-
TOM HCKITIOUHTR;

« COCTaBHTBH ypaBHEHHe DETPECCHH H, 3Has KOIPOUIMEHTEI, Hall-
TH
pacueTHble 3HaYeHUS QYHKIMH OTIIIHKA;

« HaliTM OTKJIOHEHHS MEXIy pacyeTHHIMH M TabIMYHBIMM JaH-
HBIMH (PYHKIMH OTKIIHKA;

« MpOBEPHTH ANCKBATHOCTD MONYYEHHOr0 yPaBHEHHS PErpeccuy,
c
3TO# LE/IBIO PACCIUTATh OLIEHKY JUCIIEPCHH ICKBATHOCTH S0,

. HaiiTH pacueTHOe 3HaueHue kputepus duwepa Fj, 1 CpaBHHTD C
tabmuynbiM Fy, [2]. ecmn Fp < Fp,, TO ypaBHEHHE CUMTAETCH
aJIeKBaTHBIM.

OCHOBHBIE TEOPETHYECKHE MOJIOXKEHHs [0 NMPUMEHEHHIO MaTeMaTH-
yeCKMX METONOB [UIAHHPOBAHUS KCIEPHMEHTOB B XOJOAWJIBHOH TEXHO-
JIOTMH TIPUBE/IEHb B METORHYECKUX yKasanusx [2].

PaccMOTpUM MpHMeEpbl PELICHHs 33/1ad M0 NMPOBEPKE BOCPOU3BO/H-
MOCTH OTIBITOB H COCTAB/IEHHE YPaBHEHHH perpeccHn Ha OCHOBAaHHH Tab-
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NUYHBIX JAHHBIX, TTOJYUYE€HHBIX IPH NOCTaHOBKE T10JIHOT'O lIByX(l)aKTOpHO-
ro 3KCI€pUMEHTa € HCMOJIb30BAHHEM MAaTEMaATHYCCKMX METOAOB IJIaHH-
poBaHuA.

IIpumep. B npouecce XpaHeHHs A6710K COpTa AHTOHOBKA B TEUEHHE 5
Mec. ONpe/ieNeHbl MOTEPH HX OT MUKPOOHATLHOH MOpPYH y B 3aBHCHMOCTH
OT TemIepaTyphi ¢ (KOAMpoBaHHas NepemMerHas X;) H KOHUEHTpaluu GyH-
ruumuaHoro npenapara C (KoupoBaHHas nepeMenHas X,). [Iposenexo de-
THIPE CEPHH OTBITOB, B K&K/IOM CEPHH NO J(Ba fapaiebHbIX ombiTa. Tpe-
GyeTcs MPOBEPUTb BOCTIPOH3BOJMMOCTh OTBITOB M C MOMOLIBIO TIOJIHOTO
ABYX(aKTOPHOTO IKCMEPUMEHTA HANTH MATEMaTHYeCKoe ONMHCAHHE MNpo-
liecca B OKPECTHOCTH TOYKH (haKTOPHOrO MPOCTPAHCTBA ¢ KOOPAHHATAMH
,=5°Cun Cy=138%.

UnTepBanbl BapbUpoBaHus Temnepatypsl Af=3°C 1 KOHIEHTpalHH
dyurunuasoro npernapara AC = 0,4%.

Bepxuuii yposets (+1) ana ¢ = 8°C, C = 2,2%. Hiwknuk yposenb (-1)
s t=2°C, C=1,4%.

[ToTepy OT MHKPOGHANBHOM MOPUH NPH XPAHEHHH AOIOK B 3aBHCHMO-
¢t oT ¢ ' C B yKa3aHHBIX MIPE/ENax NPUBEACHHI B Ta0M. 21. '

Tabauua 21
Ne ce- Pe3yneTarhl napan-
phu Yenopus oneira JIENBHBIX ONBITOB, —
onel- | »i% s J
tos | b CI X; |[CG% X, yi y2
1 2 -1 11,4 -1 6,00 6,60 6,30 0,18
2 8 | +1 |14 -1 11,40 11,00 11,20 § 0,08
3 2 -1 122 +1 4,60 4,40 4,50 0,02
4 g | +1 (22 +1 9,30 10,10 9,70 0,32

1. OnpeseneHne BOCPOM3BOAMMOCTH ONBITOB
1. BoluMciseM cpeiHee apu(MeTdyecKoe 3HaYeHHe NOTeph 610K
NpU XpaHEHHH TSl YEThIPEX CEPHI ONBITOB:

lk
yj=72 Y i

i=1
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rae k - 4MCIIO MAapalieNbHbIX OMNBITOB, MPOBEAEHHLIX HPH OAMHAKOBBIX
ycnoBusx, k= 2.

1
Jlns nepsoii cepuM OMBITOB Vi =7 (60+6,6)=63. y,=112;

¥, =45; ¥, =9,7. Jlanusie 3anuceiBaeM B Tabn. 21 (rpaga Y, %).

2. HaxoAauM OLEHKY AMCHEPCHH IS KaXJOH CEpHH MapajulelbHbIX -

OIBITOB Sz j

, 1 ¥ ’
S7 —__7(___1;()11‘1‘_)}]')

Jlnst niepBo#l cepHu OMBITOB S 5= (6,0 - 6,3)2 + (6,6 - 6,3)2 =0,18;

QHAIOrMYHO PaccUUTHIBaeM S 2,=0,08; S 2= 0,02; S% =032, Jan-
Hble 3anuckiBaem B Tabn. 21 (rpada s’ )

3. Onpeaensem pacyeTHoe 3HadeHue kputepus Koxperna G

G = max S?;
P Z Szj >
rie maxS’; - makcuMmanbHOE 3HAYEHHE AMCIepcuH, Max §%;=0,32
(1abn. 21).
0,32

- =0,53
Torna “» = (5131 0,08+0,02+0,32)

4. Haxonaum TabnuuHoe 3HaueHwe kputepus KoxpeHa npu 1oBepH-
TenbHo#M  BeposTHocTH 0,95 W umcne cTenieHedl  cBOOOIBI
f=k-1=2-1=1

Gn.= 0,99 [2].

Ecnu BoINOAHAETCH YCIOBHE Gp < Gy, TO OMBITHL CYATAIOTCA BOCHIPO-

M3BOJMMBIMH, 4 OLIEHKH JHCIIEPCHH — OMHOPOIHBIMH.

Takum 06pa30M, B JAHHOM MpPHMEpPE ONBITHI SABJIAIOTCA BOCIIPOHU3BO- -

JVMBIMHU.
5. BpIUHC/IseM TOTPEILHOCTD SKCIEpHMEHTOB. C 3TOM LeNbto onpesie-
;15€M OLIEHKY JAMCTEPCHH BOCTIPOH3BOAMMOCTH
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s =%Zszj = —20,60 =0,15

H OLICHKY JUCIIEPCHHU CPEIHETO 3HAYCHUS
S*, 0,15
S§%; =22 =22=-0,075
k 2
C §? y CBA3aHO YHCIIO CTeneHel cBo0oabI

f=N{k-1)=4(2-1)=4
11. CocraBneHne YpaBHEHHA PETPECCHHU

1. MaTeMaTH4ecKoe ONMHMCaHKe Mpoliecca XpaHeHus OyneM HckaTh B
BH/I€ YPaBHEHHs PEIPECCHH
y=b,+bX, +b,X, +b, X, X,,
rae y — GYHKIMA OTKMKA, B JAHHOM Cllydae NMOTEpH NPy XpaHCHHH A0-

1ok, %; by, b,, b,, b, — xo3pduumEenTsr perpeccun; X, X, — Komupo-

BaHHbBIE [IEPEMEHHBIE, CBI3aHHBIE C tu C CIeRYIOIIHMH COOTHOIICHHAMHU:

X, _ith =C—C0

A TP AC
2. HaxoaumM k03QHULHUEHTH PErpeccuu

by =_]1\72y,. =%(6,3+11,2+4,5+9,7)= 792,
b, =%leyi = (63+112-45+9.7)=252
b, =%2X2y,. =%(—6,3—11,2+4,5+9,7)= -0,82;

1 & |
by, =ﬁ;XﬂXfmy"

by, = i_[(+ 1)=1)6,3]+ [(= I D1L2)+ [(+ 1)+ 14,5]+ [(- 1) 19,7] = 0,075

OnpeenseM 3HAUMMOCTb KO3(QQHIMEHTOB PErpeccHH; ¢ 3TOH LENbio
HaXOMM OLIEHKY JMCIEPCHH S,, C KOTOPOH OHH ONpPEeNENSIIHCD,
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2
S, = ’:g_y = ’O,_IS =0,193
N 4

Koa¢dHumeHT! perpeccuy 3Ha4uMBl, €CITH |b| =S,
rae t,—kputepuii Ctoioaenta, npu P =95% u N=4,¢,=3,18 [1], rorna
|p|>0,193-3,18 = 0,613

Takum obpasom, kKo3pOHLUHEHTH! by, by, b, 3HAUMMEL, a b;; He 3HA-
YHM, TOT/]a ypaBHEHHE PErPECCHH 3aITUCHIBAEM B BHAC
Y=792+252X,-0,82X,
HaxoauM pacyeTHble 3HaYeHHus yj:
V1 =792+ 252(-1)-082(-1) = 6,22

¥ =792+ 252(+1) - 0,82(-1) = 11,26
Y3 =7,92 + 2,52(-1) - 0,82(+1) = 4,58
¥i=792+252(+1)—0,82(+1).= 9,62
OnpenenuM OLEHKY JUCHEPCHH alleKBATHOCTH
2
Sle = Nl_Bg(yaj _ypj)
rae B — uucio ko> PUUHEHTOB PErPeCCHH HCKOMOTO YPaBHEHHS!, BKIIO-

w 3 P
yast cBoGoaHbIN wiew; B =3; ¥ ;, ¥ j — TabnuuHbIe (3KCIEpUMEHTANIb-
Hble) M pacyeTHEIE 3HAUeHHS QyHKIUNH OTIIIHKA.

S%ag = 21—3-[(6,00 ~6,22)" +(6,60-6,22)" ] =0,19

2 ~
AHAJIOTMYHO PACCUMTHIBAIOTCS S ag JUIA OCTATBHBIX CEPHH OIbi-
2 2 2
0B (S 208 =0,08; S 35 =0,03; S*%a4, =0,33). B paHHOM cryyae
max 2 = S%ua =033

3. HaxouM pacyeTHOe 3HaueHHe KpuTepus Puiuepa
2
F, =max.25' ag _ 0,33 _4
STy 0,075

F, cpaBHHBaeM C TaOIMYHBIM 3HAYEHMEM KPHTCPHA dumepa F, [2]

b

npu P=0,95 n uncne crenenedl cBoOOIBI Sa2=N(k-1)=4(2-1) (ans
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3HAMEHATeNs) U

f, =N-B=4-3=1 (pna wncnurens); £,= 7,71. Tak kax F,>F,

(7,71 > 4,4), T0 ypaBHEHHE aICKBATHO OTIHCHIBAET H3ydJaeMblii pouece.
Takum 06pa3oM, OKOHYATEIBHO YPABHEHHE PErPECCHH 3aMUCHIBACTCHA

B BHJE:

y= 7,92 + 2,52X1 - 0,82X2 .

5. PEKOMEHIALIVIA K CAMOCTOSITEJIBHO¥ PABOTE
CTYIEHTOB

OcBoeHHe CTYAeHTaMH TEOPETHYECKOH YacTH Kypca MpeaycMarTpHBa-
€T CaMOCTOATEILHOE M3yYeHHe OCHOBHBIX €T0 IOJIOKEHUH, H3/I0XKCHHbIX B
pa6oueil mporpamMMe, ¢ HCTONB30BAHHEM PEKOMEHIYEMbIX JTHTEPATY PHBIX
MCTOYHHKOB, TMPUBEICHHBIX B pasfieNie «Y4eOHO-METOMHYECKOe obecne-
YeHHe AUCIMILUTHHEIY.

B mporiecce W3yHeHHA CONEPXKAHUS pa3/iesioB MPOrpaMMel CTYCHTaM
HeoOX0NMO H3YUHTh, NPOAHAM3UPOBATL U MOHATH NPAKTHYECKYIO 3Ha-
YUMOCTb Y4eOHON JMUCLHIUTMHEL, 061aCTh IPHMEHEHHS B HaYHHBIX HCCTe-
JIOB3HHMAX [0 HANPABIECHHUIO, CBA3aHHOMY C TEXHOJIOTHEH MscCa U MsCO-
APOXYKTOB.

Tema 1. TlpuMeHeHre MaTeMaTHYeCKUX METOOB IUIAHMPOBAHHS MHOTO-
(aKTOpHBIX 3KCNEPHMEHTOB.

OCHOBHBIE 33/1a44 U METOIMYECKHE YKa3aHHA.
WsyuuTh METOAB! IIAHHPOBAHHS TONHOro (aKTOPHOTO IKCIIEPH-

MEHTA, METOJ IPOBHEIX PerLTHK. COCTABHTH MATPHIIb! IIAHHPOBAKHSA 2-5-
u (aKTOPHBIX SKCIEPHMEHTOB. OnpeAenUTb KodbdUIUeHTb ypaBHeHH#

~ perpeccuu.

TTpu npopaboTKe TEMBbI KCMOIB30BATH OCHOBHYIO [1, 3] 1 nononuu-
TenbHyIo [7] nUTEpaTypy, a TaKXke NepHOAUIECKHE H3JaHMH.

Tema 2. Metoasl ONTHMH3ALMH TEXHOJOIHYCCKHX MpOLECCOB B TEXHO-
JIOTHMH MsAca B MACOTIPOAYKTOB.

OcHoBHbIE 337]a494 U METOAHYECKUE YKa3aHHUA.
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H3y4uTs METOABI LEHTPATBHOIO KOMITO3ULMOHHOIO TUIAHHPOBAHHS
9KCMIEPUMEHTOB PUMEHHTENBHO K 00BEKTaM HCCIIeJOBAHHA H ITpolieccaM
TeIJI0BO# 0OpabOTKH H XpaHEHMS MACa H MACHBIX IPOYKTOB.

IIpu npopaboTke TeMbI HCIOAB30BAaTh OCHOBHYIO {1, 3] U momosnHu-
TeJbHYIO JUTeparypy [7], a Takke NepuoOAMYECKHE H3TAHUS.

Tema 3. KuHeTHueckie 3aKOHOMEPHOCTH B TEXHONOTHH MsCa ¥ MACO-
npoayktoB. KoHcTaHTBI CKOpOCTH OHOXHMHYECKMX W XHMHUe-
CKMX PeaKIHil.

OcHoBHBIC 33J]a9H U METOAMYCCKHUE YKa3aHu4.

N3yumTh u3BecTHHIE (10 MyOMMKaLMAM) 3aKOHOMEPHOCTH, XapaKTe-
pUsyloLIde H3MEHeHNe OHOXMMHYECKHX H (PU3HKO-XHMHYECKUX Mpouec-
COB B MACHBIX HMPOAYKTaX NPH TEIUIOBOH 00paboTke U XONOAUNLHOM Xpa-
Hennu. OnpenendTb KOHCTAHTH CKOPOCTH OHOXMMHYECKMX M XHMHUe-
CKHX peaKliHii, 0 pe3yIbTaTaM COOCTBEHHBIX HCCIIEIOBaHHH.

ITpu ripopaboTke TEMBI HCNIO/Ib30BaTh OCHOBHYIO [1, 2] M momon-

HUTENBHYIO
[7] nuTepaTypy, a TaKKe NEPUOANYECKUE H3NAHHS.

Tema 4. Koppenauus IByX U Tpex NEPEMEHHBIX; MHOXECTBEHHAs Koppe-
asiuus. CocraBlieHHE ypaBHEHMil perpeccuH, OnpeeNieHHe Ko-
3¢ ULHEHTOB NAPHOH K MHOKECTBEHHOH KOPPEISLIHH.

OCHOBHBIE 3aJa4H U METOJUYECKUE YKa3aHus.

U3yunTh NPUMEHEHHE B TEXHOJOTHH MSCA M MSCOIPOLYKTOB KOp-
PENALMOHHON 3aBHCHMOCTH MEXIY NMOKa3aTelIAMH KauecTBa MACHBIX Tpo-
IYKTOB M TEXHOJIOTHYECKHMH PEXHUMAMH NPOLECCOB 00pabOTKH M XpaHe-
HHS MSICHOTO ChIPBSL.

IIpu mpopaboTke TEMBI HCTONL30BaTh OCHOBHYIO [1, 3] ¥ nomonHu-
TenbHyto [7] nuTepatypy, a TakKe NepHOJHYECKUE H3IAHH.
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6. YYAEBHO-METOJIWYECKOE OBECIIEYEHHME JUCHHILIMHBI
6.1. OcHOBHad JUTEPaTypa

1. Konopsizsas B.C. Kunpyumikuna E.H. YyeGHo-HccneqoBaTenbeKas pa-
foTa CTyJEHTOB MO cnenuanbHocTH 260504 — TexHonorus KOHCEPBOB
¥ NHLIEKOHUEHTpaToB: YueGuoe nocobme. — CII6.: CIIGI'YHuIIT,
2008.

2. Aurunosa J1.B., I'norosa U.A., Xapuros A.W. Ilpuxnannas 6uorex-
Honorus. VUPC ans cneumansHoctd 270 900: Yueb6. nocobue. - CII6.:
Cnopx, 2003 - 332 c.

3. I'paues IO. I1,, [Inakcun 0. M. MaremaTuyeckue METOb! MIaHMPOBa-
HHUSA SKCIEepUMEHTOB: Yuel. nocobue s By3oB. - M.: JleJlu, 2005. —
296 c.

6.2. JlonnonHUTENBHAs JIMTEPATYpa

4. BpaHnT'B. AHamu3 fauHeIX. CTATHCTHYECKHE H BHIYHCIUTENBHBIE Me-
TOZBI A5 HAYHYHBIX paGOTHHUKOB K MEKeHepos. — M.: Mup, 2003. — 686
c.

5. MansueB M.IL., EmenssanoB H.A. OcHOBEI Hay49HBIX MCCIEAOBAHUN. —

M.: Beicuas mxona, 1998. - 315 ¢.

Bacuiusnen UM., Konoasssas B.C. Meroasl HccienoBaHHs CBOUCTB

CHIphA M TPOIYKTOB nutaus/ Yue6. nocobue. — CII6.: CII6I'YHuIIT,

2002.—-165¢c. '

7. Baryuep JL.M., TTosun M.E. MatemMaTHYeCKHE METOABI B XHMHUYECKOH
rexuuke. — M. Xumusg, 1971. - 824 c.

8. Bapponomees C.J., I'ypepuu KI'. Buokunernka (MpaKkTH4ecKui
Kkypc)/YueHoe nocobue. — M.: I'pann, 1999. - 720 c.

9. Cxatenxuii B.I'., Ceupugos 1.B., Simxun B. M. Marematuyeckue me-
tozBl B XuMuH. - M.: TerpaCucremc, 2006. - 368 c.

10. Konogssuaa B.C. [IpuMeHeHHe MaTeMaTHYeCKUX METOAOB IIAHK-
pOBaHHs JKCIIEPHMEHTOB B XOJNIOMMIBHON TEXHOJNIOTHH Ul CTYJIEHTOB
cnenuanbHocTell 260301 u 260504. — CII6.: CII6I'YHuIIT. — 2008. —
23 c.

&

27



COJEPKAHUE

HEJIb U 3AJAYN JUCHHATUIMHDL. ........ccoooiiiiniiii

1. COOEPXAHHE MUCHATDUIAHBL........ovveniiiiiiii e
Tema 1. Hayunsie uccnenoBanus B 0611aCTH TEXHOMOIHH KOHCEPBOB

M ITHIIEKOHIEHTPATOB. .. ..t eetneneetanenenteeetatatereeetareneaneaneneansnrn
Tema 2. ITopsAnok IpoBeAEHHS HCCIEOOBAHMM . ... cuvvvninininrernnnen....
Tema 3. IInaHupoBaHHE U IOCTAHOBKA 3KCIIEPUMEHTOB. .........c.ceenenee..
Tema 4. OcHOBEI 00pabOTKH 3KCHEPHMEHTATBHEIX JAHHEIX. ... ...o.........
Tema 5. MeTozb! cocTaBleHHs MaTeMaTHIECKHX MoOJeei

M ONITHMH3ALMA TEXHONOTHYECKHX TIPOIECCOB. . \uerrnrererenniiennannnnns
Tema 6. DYHKIHOHANBHEIE 3aBHCHMOCTH ... ue'vennninennenareeenennneens
Tema 7. Kopperniauus B TEXHOJIOTHH KOHCEPBOB

M ITHIIEKOHIEHTPATOB. ..t ttneneieneeaneneneaaenteaenesenaassennennenensenas
2. IABOPATOPHBIM ITPAKTUKYM. .......ooviiieniiaiiarieeeaee e

Tema 1. CocraBieHue ypaBHEHUH perpeccuH MPH MOCTAHOBKE
MHOro(aKTOpHBIX SKcIIepuMeHTOB. [IpoBepKa afnekBaTHOCTH
VYPABHEHHM . ......eiiiiiiiiiiiieciintiie sttt cneee et sresse s aesse st s e snneeneenseans
Tema 2. OpToronanpHO€e HEHTPATEHOE KOMIIO3HIMOHHOE IIJIAaHAPOBA-
HH€ IPH IOCTAHOBKE MHOTO(MAKTOPHEIX 3KCIIEPHAMEHTOB. . ................
Tema 3. Anpokcumanys 9KCIEPUMEHTANBHEIX 3aBUCHMOCTEH 3MMK-
PHYECKHMHU YPABHEHMAMH. . ..cuetnneninenneneeanneeneensnereasasnensenennes
Tema 4. MHOKECTBEHHASN KOPPEIAIHA. .o\ veuenrnrarareeineneneennenennnnns
4. COIEP)KAHME U ITOPAZTOK BRITOJIHEHW KOHTPOJIbHBIX

4.1. OcHoBHBIE TpeOOBaHNUs NIPH BEITONTHEHHH KOHTPOIBHBIX

BAMAHMM....cviiiiiiiiiciic et res et et reet e e ees e e sr e rasseass e s anessnseneesnsenns
4.2. CozepxaHHe KOHTPOJBHBIX 3aAHHM. .. .. vvviiiiivininniriiieenennn,
BOIIPOCBHI JUII KOHTPOJIbHOM PABOTBI..........covviinenninn,
3AJTIAYY JUI KOHTPOJIBHOM PABOTBL......covveeeeeeieeeeeeeee
TNMOACHEHMA K PEIIEHMIO 3ATAUY. .....ooiviiiiiiiiiie e eeeeeans
5. PEKOMEHJIALIMY K CAMOCTOSTEJIbHOM PABOTE

6. YHEBHO-METOJUYECKOE OBECIIEYEHUE JUCUIATUTAHEI.....

6.1. OcHoBHas JTHTEPATYPA. . ..eineininiieiitint et enentenerarareeaseamianannns
6.2. JIOTIONTHHTENBHAN THTEPATYPA. ¢\ venenrnnenrreenenenrnenenesnseneaeenenns
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