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Beenenne

MeTtoaudeckue yKkazaHus MpeIHa3HAYeHBI sl 00y4YaronIuXcs M0 HAIPABICHUS MTOATOTOBKU
19.04.04 TexHonorus NpOAYKIIMK M OpraHu3aIus OOIIECTBEHHOTO MUTaHUSA. B MeToanyeckux yka-
3aHUSAX COJACPIKATCS PEKOMEH/IAIMH T10 MPOBEACHUIO MPAKTUYECKUX 3aHATUM, KOHTPOJIbHBIE BOMPO-
CBI U 3aJJaHUsl.

Henpro n3ydeHus: TUCUMIUIUHBI «METOI0I0THS HAyYHBIX HCCIIEIOBAHUIY, SBIISICTCS BBISB-
JIeHHE BO3MOKHOCTH OOy4arouIMxcs B Hay4HO-HCCIEAO0BATEIbCKOM pabdoTe, BOOpYKEHHE UX HO-
BEUIIIMMH 3HAHHUSIMH B c(epe METOJOJIOTHMH HAayKH, METOJOB M MPOBEICHUS IKCIEPUMEHTATHLHON
paboThl, 00paboTKH U 0pOopMIICHHS PE3YyIbTATOB HCCIEA0BaHUN. B mpolecce u3yyeHus: QUCIUILIN-
HBI 00YJArOIIHIACS JTOJDKEH MOTYYUTh MOHITHSI O METOJIOJIOTUU U TJIAHUPOBAHUY TPOBEACHUS HAYY-
HBIX UCCJIEIOBAHHM, a TAK)KE UMETh IIPEJICTABICHNE O HOBBIX COBPEMEHHBIX METO/1aX UCCIIEOBAHUS
Pa3IMYHBIX CBOWMCTB CBHIPbS, MPOAYKTOB MUTAHUS U TOTOBOM KYJIWHAPHON MPOJIYKLUU, UCIIOIb3YE-
MBIX B ITUIIIEBON MPOMBILIUIEHHOCTH U OOIIECTBEHHOM MUTAHUU.

3ajauaMu OCBOCHUS JAUCIUIUIMHBI «METOI0JIOTHsT HayYHBIX HCCIICIOBAHUMY SIBISETCS IT10-
Jy4eHHUE MOHATUS O METOJOJIOTUH, B TOM YHCIIE TUIAHUPOBAHUU MPOBEJICHUS HAYYHBIX HCCIEI0Ba-
HUH, a TaKXKe MPEJCTABICHUE O HOBBIX COBPEMEHHBIX METOJaX MCCIEAOBAHUS PA3JIMUHBIX CBOWCTB
KYJIMHApHOU MPOTYKIIHH.

[TpakTudeckas pabota Kak BHJ y4eOHOTO 3aHSATHUS JIOJDKHA TPOBOJUTHCS B CICIHAIBHO
o0opynoBaHHOM yuebHOW mnaboparopuu. IlpomomkuTenbHOCTP — 2 aKaJeMHUYECKHX yaca.
Heo6xoauMbIMu CTPYKTYPHBIMH 3JIEMEHTaMH MPAKTUYECKOW padOThl, TOMHUMO CaMOCTOSTEIbHON
JESTENIbHOCTH OOYy4aroluxcs, SBISIOTCS HMHCTPYKTaX, MPOBOAMMBIN MperojaBaTeieM, a TaKxke
OpraHu3aIys 00CYKJACHHUS UTOTOB BHIMIOTHCHUS IPAKTUICCKON PabOTHI.

@opmbl  OpraHuzaldd OOYYaroOIIMXCS Ha MPaKTUYECKUX paboTax: TpymmoBas H
WHIUBUTyaJIbHAS.

[Tpu rpynmoBoii opme opraHu3aluy 3aHATUN OJHA U Ta e paboTa BBINOIHIETCS IPyNIIaMH
1o 2-3 yenoBexa.

[Ipu uHaMBHIyanbHON (opMe OpraHu3alMM 3aHATUN KaXIbli 0OydarolIUiicsl BBIOJHSET
WHIUBUIyaJIbHOE 3a/IaHHE.

Jlis TOATOTOBKM K TPOBEACHUIO TMPAKTUYECKUX pabOT pPEeKOMEHIYeTcCs HCIOIb30BaTh
KaTaJloTH, ajdbOOMBI, HarJISIAHBIE TOCOOMs, KOMIBIOTEpHbIe mpe3eHTanuu MS Power Point,
MO3BOJISIIOIINE MOJEIUPOBATh WIM BU3YAIU3UPOBATh Marepuai, KOTOPBIM 3aTPyAHUTENIBHO WU
HEBO3MO>KHO BOCIIPOU3BECTH B yUeOHOM JTa0OpaTOPUU WIIH KJTacce.

BrinmonHeHuo mpakTUYecKuX paboT MpealiecTBYyeT MpoBEpKa 3HAHUM OOyYaroIIUXCs, UX
TEOPETHUYECKOM TOTOBHOCTH K BBITIOJIHEHHUIO 3aJaHUs, KOTOPYIO IE€JIECO00pa3HO COMPOBOXKIAThH
JEMOHCTpanuei HMH()OPMAIIMOHHBIX MOJIYJEH, OTHOCSIIUXCS K COOTBETCTBYIOIIEMY pa3aeny
JUCITUATIITUHBI.

Ha mepBoii nmpakTuueckoil pabote cieayeT COOOMUTh 00YJarOIUMCs MEePEeYeHb MpaKTHye-
CKHX Pa0OT, e U 3a7a4d, CTOSIIIHNE TIepe] HUMH B MPOIIECCE BBIMOTHEHUS MTPAKTUIECKUX padoT,
nepeyeHb UCIMOIb3YEeMOro Ha MPAKTHYECKUX padoTaxX MPOrpaMMHOTO 00ECTICUeHHS.

[Ipu BeIMOTHEHUN TTPAKTUYECKUX PAOOT 00yUaromuecs J0KHBI 0QOPMIISITH OTYETHI O TIPO-
JIeIaHHOM paboTe, YTO YUUTHIBAETCS MPH UX arTectanuu. [IpakTuyeckas pabora cuuTaeTcs MOJIHO-
CTBIO BBIMIOJTHEHHOM MOCTIE TIpHeMa OT4YeTa MPEeroaBaTeIeM.

OT4eT BBIMONHSETCSA B OTACIBHON Marnke JJs MpakTUYecKuX paboT. B oruete ykasbiBaroTcs
JaTa, HoMep paboThI 11eb paboThI, X0 PabOTHI U €€ pe3yJbTaThl. B oTUeT Takke BHOCAT PUCYHKH,
rpaduku, cXeMbl B COOTBETCTBHH C MPUHATHIMU B HaYYHO-TEXHUYECKOW JOKYMEHTAIIMH 00O03Haue-
HussMu. be3 odopmiieHust pe3ynbTaToB NMpakTUYECKOW padOThl M CAAYU OTYETa OOy4arouluiics He
JIOTTYCKAEeTCs K BHIMOTHEHHIO CIEAYIONIEH paObOTHI.



Cooeporcanue omuema: TUTYIBHBIA JIUCT MPAKTUYECKOH pabOTHI JOKEH OBITH ohopMileH
COIVIACHO TPeOOBaHUIM MPHUIIOKEHUS 1.

Texct mpakTHueckol pabOThI CIeNyeT BBIIOIHATH C UCIOIH30BAHUEM KOMITBIOTEPA HA OJI-
HOU CTOpOHE JncTa Oenoit Oymaru popmara A4, mpudt — Times New Roman 14-ro pasmepa, mex-
CTpOYHBIA HHTEpBaI — 1,5.

[lepen BImOTHEHHEM PAOOTHI OOYYAIOUIMICS JOHKEH BHUMATEIHHO O3HAKOMUTHCS C MPaBU-
JaMU ¥ TEXHUKOHM 0€30MacHOCTH 3KCILTyaTalluu 000pyA0BaHUS U TPUOOPOB.

ITPAKTHUYECKAS PABOTA Nel

Tema: PazpadoTka npou3BOACTBEHHON pelenTypPbl MYYHOI'0 KOHJIUTEPCKOT0 U3/1e/TUs

Henab: Pemenve nHIUBUAYaIbHBIX 33a7a4 10 TeMe pa3pabOTKM HOPMATHUBHOTO JOKYMEHTA.
OcBocHHE METOJIUKH Pa3pabOTKU MPOW3BOJACTBEHHON PENENTypbl MYYHOTO KOHIUTEPCKOTO H3e-
TS

B pe3yiabTaTe ocBOeHUsI TeMbl (OPMHUPYIOTCS 3HAHHUS B OOJACTH HAYYHOW TEXHOJOTHHU
MIPOU3BOJICTBA OO U U3JICITHA.

®opmupyercs yactb komnerennun: YK-1. CnocoOeH oCyIiecTBIsATh KPUTUUECKUM aHAIIU3
MPOOJIEMHBIX CUTYyallMii HA OCHOBE CUCTEMHOTO MOX0/1a, BEIpAOaThIBATh CTPATETUIO IEHCTBUI.

OIIK-2 — CnocobeH pa3pabaThiBaTh MEPOTNPHUSATHS
10 COBEPILIEHCTBOBAHUIO TEXHOJIOTMUECKUX MPOLECCOB MPOU3BOACTBA NPOAYKLIUU PA3IMYHOTO Ha-
3HAYCHHUS.

OIIK-4: CnocobOeH HUCIONIB30BaTh METOALI MOJIEIIH-
pOBaHUs MPOAYKTOB U NMPOEKTUPOBAHUS TEXHOJIOTMUECKUX IMPOIECCOB MPOU3BOACTBA MPOIYKIIUU
MATaHUA.

OIIK-5: Cioco0eH ucIobp30BaTh HAyYHbIE 3HAHUS U
HAaBBIKM MCCIIEJOBATENbCKON AEATEIBHOCTH ISl PELICHUS] OPraHU3alMOHHO-TEXHOJIOTUYECKUX 3a-
Jau.

CpencrBa o0yuenusi: COOpHUK peLienTyp OJI0 U KyJTUHAPHBIX U3AEIUN TS IPEeIIPUITUN
00IIeCTBEHHOTO NUTaHusA. — M.: DxoHOMUKa, 1981.
MarepuanbHoe o0ecrniedeHrne: KOMIIbIOTEPHI

1 TeopeTnueckasi 4acThb

Memoouka pacuema peyenmypbi KOHOUMEPCKO20 mecma (Ha npumepe CaxapHo2o NedeHvs
«/lumonnoey)

ITpu pacuere perientyp Ha HOBBIC (PUPMEHHBIE TOPTHI (ITUPOKHBIC) PACCUMTHIBAIOT BIIAXK-
HOCTb 110 opMmyIe:
W AW, T, L AWT

W r
100

),

rae W, — BliaxxHocThb TopTa, %;
Wi, W,, W, — BaxHocTh nonydabpukaToB, BXOASIIUX B COCTaB TOPTa, % (ycTaHAaBIUBAETCS
AKCIIEPUMEHTAJIBHO);
I3, Iy, I, — cooTHOMIEHKE IOy ()aOPUKATOB, BXOAAIIUX B COCTAaB TOPTA, %o.
Pacxop cpIpbsi BceX BHUIOB Ha OT/ENbHBIC MONTY(haOpHUKaThl, BXOISIINE B COCTaB TOpTa (IH-
POXKHOT0) C Y4ETOM MOTEPh Ha UX MPUTOTOBJICHHUE B CYXUX BEIIECTBAX PACCUUTHIBAIOT 1O (OpMyIIe:

H' C
=" % ),
100
rac CH — pacxoJ OTACIBbHOI'O BHJa ChIPpbs B CYXUX BCHICCTBAX, T';

H" — mMacca cbIpbs B HaType, T;



C — conepkaHue Cyxux BellecTs, %o.
Pacxof Bcex BHIOB ChIphs (B cyxux BemecTBax (C"), BKIIOUEHHBIX B TOPT (IIMPOKHOE), OTI-

penensioT 1o Gopmye: C'=C'+C+C) +..C!

(3),
n n n n
rae C' +C;) +C; +...C] —Macca CbIpbs B CyXUX BEILECTBAX, OTAEIBHBIX KOMIIOHEHTOB TOPTA, T.
[Tony4yeHHbIE JaHHBIE YKCIIA C MIONPABKOM [0 2-T0 pa3psja, ociueaHs s coxpansaemas nudpa

(mudpa 2-ro paspsaa) MEHsETCs, ecii mudpa, caeayroIas 3a Hell paBHa 5 uiau O0oJbIe 5.
Tabnuna 1 — O6pasibl OKPYTIEHUS YUCEN — PE3YIbTaTOB AKCIIEPUMEHTA

JlaHHOE YHCII0 Paspsin okpyriaeHus JlaHHOE YHCII0 TTOCIIe OKPYTIICHUS
38,1 1o 1 38,0
6,9 o 1 7,0
47,84 10 0,1 47,8
38,45 10 0,1 38,5
32,87 10 0,1 32,9

Aneopumm pacuema peyenmypoi:

1. [lepevyeHb KOMIIOHEHTOB CHIPbSI M TOTOBBIX MOTy(paOpuKaToB 3aHOCHUM B Tpady 1 Tabauibt
2.

2. CopepxaHMe CyXUX BELIECTB B KOMIIOHEHTAX U WU3JEIUSAX MPUHUMAIOT 1O JIaHHBIM J1a00-
pPaTOPHOIO aHaJIM3a WM U3 TexHuueckux yciosuii (TY) pacueTHoe conep:kaHUE CyXHX BEIIECTB B
KOHJIUTEPCKOM CBIPbE MPHUBEICHO B CIIPAaBOYHUKE KOHAWUTEpa 4acTh 1, Tabmmma 292, ¢. 645 (u3na-
TenbcTBO [luieBas mpoOMBIILIEHHOCTh, 1966 T.). 100 CyXHMX BEIIECTB B CHIPbE€ M TOTOBBIX IMOJY-
(dhabpukaToB pocTaBiisieM B rpade 2

Tabnuna 2 — [Ipumep pacuera perenTypbl NeUYCHbs

HaunmenoBanue coipbs Hons | Pacxop Ha 3arpy3ky, Kr Pacxon na 1000 xr rotoBoit
CyXUX IPOAYKIIMU
Be- B HaType B CYXUX HETTO, T opyrtTO, T
HICCTB BEHICCT- B HaType B CyXHX Be-
Bax II[ECTBAX

Myka B/c 0,855 00,00 85,50 685,79 563,26
Kpaxman 0,870 7,40 6,44 46,75 42,41
Caxapnas nyzpa 0,9985 32,50 32,45 214,11 213,79
WuBepTHBIN cHpon 0,700 2,50 1,75 16,47 11,53
Maprapus 0,840 20,00 16,80 131,76 110,68
Mo10KO 11eIBHOE 0,120 3,50 0,42 23,08 2,77
Menamx 0,270 9,00 2,43 59,26 16,00
BanunsHas myapa 0,9985 0,30 0,30 1,97 1,97
AMMOHUHI 0,00 0,10 - 0,66 -
DcceHnus TUMOHHAsA 0,00 0,50 - 3,29 -
Coub moBapeHHAS 0,965 0,74 0,71 4,87 470
Cona numieBas 0,500 0,74 0,37 4 87 2,43
Htoro - 177,28 147,17 1167,88 969,54
OTHOCHUTENBHBIA BLIXOI - - - - 0,985
BBIXOJ] 0,955* 1000,00 955,00

* — comeprkaHue Cyxux BemecTs 4,5 %




3. OTHOCUTENBbHBINA BBIXOJ BBIYUCIISIETCS 110 HOPMaM MOTEPh ChIPhsi U KOMIIOHEHTOB, MPUBE-
JIEHHBIM B npunodcenuu 6. Tak, HampuMep, €CiIu HopMa MOTePb VISl CaXapHOTo MEYEHbs 10 TalIuIe
cocrasigeT 1,5 %, To oTHOCUTENbHEIH BeIxon B = 1- 0,015 = 0,985.

Tak Kak HOpMbI TOTEPH AAKOTCS ¢ TOYHOCTHIO 10 10-X mosieit %, TO OTHOCUTENbHBIA BBIXOJ
BBIYHCIIIETCS A0 ThICAYHOM Aoiu. OTHOCUTENbHBIN BbIx0oJ 0,985 mpocTrapiisieM B COOTBETCTBYIOIICH
cTpoke rpadpsi 6.

4. lomto cyxux BeuiectB rotoBoro usaenus 0,955 = 1-0,045 npocraBisieM B CTPOKE «BBI-
x01» B rpade 2.

5. Onpezernenne pacxoja BCeX KOMIIOHEHTOB ChIPbsl B CYXUX BEIIECTBaX MPOU3BOIUTCS MO-
CTpo4HbIM yMHOXeHUsIM Tpad 2 u 3. IlodydyeHHble pe3ybTaThl 3aHOCSATCS B COOTBETCTBYIOIIME
ctpoku rpadsr 4. Cymma rpadst 4 cocraBnser 147,17 kr.

6. 3atem B rpady 5 B cTpoke «BbIxo» 3anuchIBaeTCsl KOJMYECTBO MEYEHbs, HA KOTOPOE Be-
nercs pacuert, T.e. 1000,0 kr.

7. YMuoxaem 1000,0 kr Ha A0OJII0 CYXHMX BEILIECTB B TOTOBOM IeueHbe; T.€. Ha 0,955 u nony-
4aeM MacCy CyXuX BEIIECTB. 3alMChIBAEM €€ B 3TOM CTpOKe B rpade 6.

8. PaznenuB cyxue BeliecTBa Ha OTHOCUTENbHBIN Beixo 0,985, monydaem cyMMy CyxXux Be-
HIECTB B chIpbe — 969,54 Kr u 3anuceiBaeM ee B cTpoke «Mtoro» B rpade 6.

9. lns pacdera BceX KOMIIOHEHTOB CBIPhSl B CYXUX BEILIECTBAX MPEABAPUTEIHHO OMpPEIeIsieM

9958 _ 658783
14717

10. Pacxon KaJ0ro KOMIIOHEHTa B CYXHX BEIECTBaX PacCUMTHIBAEM IOCTPOUYHBIM YMHO-
xerneM mudp rpadsr 4 Ha K’y ¢ TounocTsio 10 0,01 Kr.

Hanpuwmep, u1st Myku:

85,5%6,58783=563,26 KT.

Jng kpaxmana:

6,44%6,58783=42,41 xr.

IToroGHBIM 00pa30M pacCUUTHIBAIOTCS 3HAUEHHSI pacxoja CyXoro BellecTBa JJIs BCEX KOM-
MMOHEHTOB; JaHHBIC 3aMUCHIBAIOTCA B rpady 6.

11. ITpaBMJIBHOCTB pacyeTa MPOBEPSAETCS CONOCTABIEHUEM CYMMBI BCEX IOJyYEHHBIX 3Haye-
HUH C paHee MOJTY4eHHbIM UTOroM 3arpart — 969.5 kr.

12. Pacxoj BceX KOMIIOHEHTOB ChIPbsl B HaType Ha | T TOTOBOM MPOIYKIMH ONPEAEISAEM T10-
CTPOYHBIM JIeJICHHEM 3HaueHul rpadbl 6 Ha JOJI0 CyXOro BellecTBa U3 rpadsl 2.

Jns myku — 563,26 : 0,855=658,79 xr

st kpaxmana — 42,41: 087=48,75 xr

13. DTu xe pe3ynpTaThl MOJyYUM, €CIIM BOCHOJIb3yeMcst ko3 duuuentom nepecuera K.
Jns myku — 100*6,58783=658,78 kr. Tak paccUUTBIBAIOT TO ChIPbE, B KOTOPOM HET JOJH CYyXUX
BelecTB, HanpuMmep, ammonuit: 0,1*6,58783=0,66 kr

Occennus muMmonHas: 0,5%6,58783=3,29 kr

14. Cymma macc cbIpbsi B HaType Ha 1 T roToBoi nponaykuuu cocrasiseT 1167,88 kr; oHa
npocTaBisieTcst B cTpoke «Htoro» rpader 6.

OTOM 3aIUChIO 3aBEPIACTCS pacyeT PelenTyphl, U OHa IPUOOpeTaeT OKOHYATENbHBIN BHUI.

OnucanHbli cI0CO0 pacueTa peuenTyp Ha3bIBACTCS «OM CYX020 8eujecmed K Hamypey.

koo dunment nepecuera K’o=

IIpakTH4eckoe 3a1aHue:

1. CocTaBUTh MHAUBHUIYaAJIbHBIN MepeUYeHb TEXHOJIOTHYECKUX (TPOU3BOICTBEHHBIX) MOTEPD,
KOTOpPbIE MOTYT OBITh IIPH MTPOU3BOICTBE HOBOTO MYYHOT'O KOHIUTEPCKOTO HU3IENHU.

2. Paccunrats penientypy My4yHOT0 KOHIUTEPCKOIO U3Ienusl (110 3a/1aHHUI0 MIpernoaBaTes).



KoHTpoJsbHbIE BONIPOCHI:

1. Meronuka pacyera penenTypbl KOHIUTEPCKOTO TeCTa.

2. AIIropuTM pacyera perenTyphl.

3. Cnocob pacueTa perentyp KOHAUTEPCKOTO TECTa «OT CYXOTro BEIIECTBA K HATYPe».

MNPAKTUYECKAS PABOTA Ne2

Tema: Pacuer TeXHOJIOrHYeCKUX NMOTEPh

Heab: OcBOUTh METOIUKY pa3pabOTKU TEXHUKO-TEXHOJIOTUYECKUX KapT M COCTaBJIICHHUS
TEXHOJIOTHYECKON CXEMBbI POU3BOICTBA HOBOW MPOAYKIIUH.

B pe3yabTaTe ocBOeHUs] TeMbl (OPMHPYIOTCS 3HAHUS B 00JACTH HAYYHOH TEXHOJOTHH
MIPOU3BOJICTBA OJIOJ] U U3ICITHHA.

®opmupyercs yactb Komnerenuuu YK-1. CnocoOeH ocylecTBIATh KPUTUYECKUI aHAIIN3
POOJIEMHBIX CUTYallMii HA OCHOBE CHUCTEMHOTO MOAX0/1a, BEIpAOaThIBATh CTPATETUIO IEHCTBUI.

OIIK-2 — CnocobeH pa3pabaTeiBaTh MEPOIPHUATHS 110 COBEPUICHCTBOBAHHIO TEXHOJIOTHYE-
CKHX MPOIIECCOB MPOU3BOJICTBA MPOAYKIIUU PAIUYHOTO Ha3HAYCHUSI.

OIIK-4: Cnoco0OeH MCHONB30BaTh METOIBI MOJIEIUPOBAHUS MPOAYKTOB M MPOCKTHUPOBAHUS
TEXHOJIOTHYECKHUX MPOIIECCOB MTPOU3BOJICTBA MPOAYKIIUN MTUTAHHUS.

OIIK-5: CriocoOeH MCIoIb30BaTh HAYYHBIC 3HAHUS M HABBIKU HCCIICIOBATEIIBCKON JICATEIb-
HOCTH JJI PeIlIeHUs] OPraHU3allMOHHO-TEXHOJIOTHUECKUX 3a7ay.

CpencrBa o0yuenusi: COOpHUK pelenTyp MYYHBIX KOHAUTEPCKUX U OYJOUHBIX H3JEIHMA
JUTSL IPEINPUSATHAN 0011IeCTBEHHOTO MUTaHus — M. DkoHoMuUKa, 1986.
MartepuaibHoe obecrniedeHne: KOMITbIOTEPbI

1 Teoperuveckasi 4acTh
[Tpu pa3paboTke penenTyp yTOUHSIOTCS MIIM BHOBb OMPEIEIISIOTCS HOPMBI BJIOXKECHHUS CHIPBS
Wi noiygabpukaTa Maccoil HETTO, HOPMBI KHMJIKOCTH C Y4€TOM IMOTEeph Ha BBIKUIIAHUE, HOPMBI
MIPOM3BOJICTBEHHBIX NOTEPH (TIPU U3METbUYEHUH, TOPIIHOHUPOBAHNH, XPAHEHUH, OXJIAXKICHUH U JIp.),
HOPMBI IIOTEPh MPH TEIIOBOM 00paboTKe ChIPbs WM MOTy(HaOpuKaToB,
Ha ocHOBe yTOYHEHHON Macchl HETTO MPOBOJAT pacueT HEOOXOJUMOTO KOJUYECTBA ChIPbS
Maccoi OpyTTo 1o cienyrorien Gopmye:
M; =[M, : (100-0)] <100 (1),
rne Mg — Macca CoIpbs, OpyTTO, KT;
M, —mMacca CoIpbsi, HETTO, KT
O — oTXx0/b! P KYJIMHAPHON MeXxaHn4ecKkoil 00paboTke chipbs, %0.
[Tpon3BOICTBEHHBIE TOTEPH NP U3TOTOBJICHUH MMUIIEBOTO MPOIYKTa (M3IEITHS) OMPEIEIISIOT
1o opmynam:

n=M,-M,, (2),

H

MH - Mn /¢
I7I=—"—"%x100 (3),
MH
rae I1 — mpousBoacTBEeHHBIE TOTEPH, KT (2), %0 (3);
M;, — cymmapHasi Macca ChIpbs (HETTO), BXOSIIEro B cocTaB nmonydabpukara,Kr;
M4 — Macca nomy4eHHoro noaygabdpukara.



[Tonmy4yennsle mpu OTpabOTKE JAaHHBIE CPAaBHUBAIOT C pacueTHBIMHU B peuentype. Ilpu HeoO-
XOAWMOCTH MPOBOAAT YTOUHEHHE HOPM PAcXo/a ChIPbs B IPOEKTE PELENTYPHI.

KonngecTBo XUIKOCTH ONPENENIOT C YIeTOM IMOTeph Ha BhIKUIanue. Kak mpaBuio, Ha BbI-
KUIIAaHUE IPeAyCcMaTpUBatOT 5% OT B3SITOTO IO PeLEenType KOJINYECTBa KUAKOCTH. JTa nudpa Mo-
KET MU3MEHATHCS B 3aBUCHUMOCTH OT MCIIOJIB3YEMOH MOCYIbI, COOTHOIICHHS CBHIPbSI U KHUJIKOCTH H
T.IL

[Torepu mpu TemaoBoil 00paboTKe OM0aa (M3/1eNKsl) PACCUUTHIBAIOT B MPOLIEHTaX K Macce
nosrydadpukara 1o clieayromnieit popmysie:

M, —M
I, =—"2"_"°x100 (4),
nl/¢
rae [1; — morepu mpu TeroBoil 06paboTKe ¢ yueToM MOTeph MPHU OCThIBAHUU OJt0a (U3aemnus), %;
M, — Macca nonydabpuxara, IOArOTOBIEHHOIO K TEILIOBOH 00pabOTKe, KT
M; — macca rotoBoro 06Jto1a (M31e71us1) IoCJie TEIIOBOM 00pabOTKH, KT.

Ilpumeuanue. I'oroBoe 0010 (M3/1€11€) B3BEIIMBAIOT MOCIE OCTHIBAHUS; IIPH TEMIIEPAType
40°C — 6mona (u3aenus), OTIycKaeMbie B ropsiueM BUJE (CyIbl, BTOpbIE 0Jt0/1a U T.11.); IPU TEMIIe-
patype 14°C — Omona (u3menus), OTIyCKaeMble B XOJOJHOM BHIE (3aKyCKH, XOJOAHBIC OJIFOJA,
criaakue OJIroaa u T.I1.).

[loTepu npu MOPLMOHUMPOBAHUU PACCUUTHIBAIOT K Macce TOTOBOro OJroja (M3Aeius) Mo

bopmyre:
M,-M,,,
= X100 (5),

.
rae [, — morepu mpu mopuUOHUPOBAHUH, Y0,

M,y — Macca nonydabpukara, HOArOTOBIECHHOTO K TEIIOBOM 00pabOTKe, KT;

M; — Macca rotoBoro 0Jto/1a (M31eIus) MOCIe TEIUIOBOW 00paOOTKH, KT.

OxnaxkaeHue MpOoLyKIMK npoBoauTes 10 Temueparypsl 40° C. Ilpu mpoBeneHuu mporecca
OXJTXK/ICHUS ONPEICIISIOTCS:

- HayallbHas TeMIepaTypa IPOAYKIIHH C TOMOIIbIO TEPMOMETPA,

- TeMIIeparypa IpOIYKIHH ITOCIIe OKOHYAHHS OXJIaXICHUS;

- IPOAOKUTEIBHOCTh OXJIAXKICHUS U3/ICTIHI B BAPOYHBIX EMKOCTSX J0 JOCTHUKECHHS TeMIIe-
parypsl B ientpe usaenus 40°C.

[IporieHT moTeph pacCUUTHIBAIOT MO hopMyIe:

II, = [ (M.op -Moyx) : M.yp] * 100 (6),
rie M;op — Macca rops4ero roroBoro u3jenus (61o1a) nociae NopHHuOHUPOBaHHs, KT
Mxx — Macca OXJIaXJIEHHOTO TOTOBOTO u3enust (01r0/1a), KT.

Ha otpaGorannyro penentypy uzaenusi ohOpMISIOT IErYCTAIlMOHHBIN JIUCT, COCTABISIOT
TEXHUKO-TEXHOJIOTUIECKYIO KapTy, CXeMy OTpabOTKH PEeIenTypHl.

HopwMmbl moteps Macchl MpU MEXaHUYECKOW M TEIJIOBOW KYJIHMHAPHOW 00pabOTKe MpeacTaB-
neHbl B npunosxcenusx COOpHukos peyenmyp 61100 u KYIUHAPHBIX U30ETU.

HopwMmbl 3aknafku BaHWIMHA, JTUMOHHOM KHUCIOTHI, TIEpIa, JTaBpOBOTO JIMCTa, ChIpa, MeMa,
OpEXOB, HKPBI M JIPYTUX JOPOTOCTOSIIIUX MPOIYKTOB YKA3bIBAIOT C TOYHOCTHIO JI0 OJTHOTO WM JIBYX
3HAKOB T0CJIE 3aIATOM.

N3pacxonoBaHHOE HA MPUTOTOBIEHUE U3ENUN ChIpbe (IIPOAYKTHI) CIHCHIBAIOT B YCTAHOB-
JeHHOM nopsiike. CIUCaHMIO MOJUIEKHT ChIpbe (MPOIYKTHI), U3PACXOJ0BAHHOE MPHU OTPabOTKe pe-
HENTYphl Ha HEOOMBIINX MAPTHX, & TAKXKE Ta YaCTh MPOAYKIIUH, KOTOpask ObLIa MCIIOJIb30BaHA JIJIs
ompezeNieHus ToKa3aTenel KadyecTBa Mpu anmpoOUPOBAHUH PEIENITYPHI HA YKPYIMTHEHHBIX MapTHSIX.

2 Meroamnka pacyera yneka, npuieKka, yCymkH xje0a u BbIX04a rOTOBBIX XJ1e000yJ104-
HBIX U3JeJIHH



2.1 Ynek xJqeda

K koHI1y BBIIEUKH Macca TOTOBOTO M3/ENUs YMEHbIIAETCs 0 CPAaBHEHUIO C UCXOJIHOM Mac-
COIf TECTOBOM 3arOTOBKH Ha BEJIMYUHY MTOTEPh B OCHOBHOM 3a CUET BJIard (yIeK).

KonnuecTBeHHO yIek BbIpakaroT, Kak Pa3HOCTh MEXKIY MAcCOil TecTa U TOpsiuuM XJieboM B
MpoleHTax K Macce Tecta. [logasistomas 1015 3TUX MOTEPh MPUXOIUTCS Ha Biary (okoio 95%), a
OCTaJIbHAasl YaCTh — HAa CIUPT, YIJICKUCIBIH ra3, JIeTy4dre KUCIOThI, albAeTuIbl U 1p. (+6,5-8%).

Benuunna ymeka kone6nercst ot 6 10 14 % 1 3aBUCHT OT MHOTOYHUCIICHHBIX ()aKTOPOB:

- KOHCTPYKTHUBHBIX OCOOEHHOCTEH Teuu;

- MacCHI U3JICITHH;

- croco0a BBITICYKH;

- (opMBI U MacCHl TECTOBOM 3arOTOBKH.

Pacuer npoBoasT no dpopmyie:

=Mm -M, -100 )
n
M,
rae MT — Macca TeCTOBOM 3aroTOBKH ropsiuero xjeoa, Kr;
Mr.x.— Macca ropsiuero xjeo0a, Kr.

2.2  Ilpunek

Macca roroBoro uzzenus Bcersa 0obliie Macchl UCIIOJIB30BAHHOM ISl M3TOTOBJIEHUSI U3JIE-
TSI MYKH.

OTHOIIEHHE Pa3HOCTH MACCHI BBITICYCHHOTO M3JICNIUSI M B3ATOM MIPH €0 3aMece MyKH K Macce
MYKH Ha3bIBatOT yrekoMm (Mip). Beipaxatot ero B %:

M, -M, -100

T ©

M

rme Mr.x. — macca BBIITEUEHHOTO U3JEIINS, KT.
MM — Macca MyKH B3SITOM ISl 3aMeca TECTa, KT.

[Ipunex TOro WM MHOTO TE€CTa TEM BBHIIIE, YeM OOJbIIE U YeM HIDKEe yrnek. Myka, uMeroras
BBICOKOKQYECTBEHHYIO KJICHKOBHHY, MPU 3aMece TecTa MOTJIOIIaeT OOJbIlIe Bjaru, 4eM MyKa CO
caboif KIIEHKOBUHOM, 3TO TaK)Ke YBETUYUBACT MPHUIICK U3JIEIUH.

[Tpumep pacuera nmpurneka B u3aenusx. Paccunrars, Kakor NPUMNEK MOTYYUTCS ITPU U3TOTOB-
nennn 100 wrt 6ynouek 5 kr. Toraa:

an=¥ -100=25%

2.3 Ycymka xjeda

B mporecce ocThIBaHUS MPOUCXOIUT TIepepacipeiesieHue BIard MeXIy Pa3HbIMU YacTSIMH
uznenusi. YacTh BJIaru TepseTCsl B OKPYXKAIOUIYIO CPEAy, BIAXKHOCTh KOPKH CTaOMIU3UpYyeTCs Ha
YpOBHE PaBHOBECHOM, BJIAYKHOCTh CJIOEB, JIEXKAIIMX 0/ KOPKOW U PACIIOIOKEHHBIX B LIEHTPE U3/e-
TS, BEIpaBHUBAeTCsA. B utore BiarooOMeHa B HYTpHH U3JIENHsI U ¢ BHEIIHEH cepefioi Macca u3je-
Tust yMeHbIaeTcs Ha 2-4 % oT Macchl Topsiuero xjieda. ITOT BUJ OTEPh HA3BIBACTCS YCYIIKOM.

Ycyika — yMeHbIIIeHHe Macchl Xxjeba B IMpoIlecce XpaHeHHsI 3a CUEeT MCIIapeHHs BJIaru ¢ Mmo-
BEPXHOCTH KOPKU B OKpykarouryio cpeny. st onpenenenus ycymiku (Myc) 3a onpeeeHHbIN Te-
puoa BpeMeHH (T. WM KI') U3 MacChl TOpsidero xsueda cieayeT BhlYecTh Maccy xieba (Mr.x.), BbI-
4ecTh Maccy xjeba nmocie xpanenus (Mx). Ycymika Beipakaercs B %, KOTOpbIE MTOKa3bIBAIOT HA Ka-
KYIO 4acTh YMEHbIIATach Macca IIPU XpaHEHUH TOpSUEro xJebda:

M _-M
Myc = == % .100% (9)

ox



ye
YeM MeHbIIE Macca M3JENHs, TeM OOJbIIE €ro yneK, TaKk Kak yMeK MPOHCXOIUT 3a CYET
00e3BOXMBaHUS KOPOK, a YAEIbHOE COJACpKaHHE KOPOK y MEJKOIUTYYHBIX M3ACIHH BBILIE, YEM Y
kpynHbIX. Tak, y Oynku kpyrioit ¢popmsl Maccoit 0,5 kr. gons kopok cocrasisier 40%, a ynek 11,9

%. Kpyrnas Gynka maccoit 0,5 kr conepxxut 22,5% kopok, a ynek 7,8 %. W3 stoit popmynsl Haxo-
JIUM MacCy TECTOBOM 3arOTOBKH B, KT

Me.x

" 11\04; 21\; : D
yH
Maccy TecToBO# 3arOTOBKH € yIeTOM 3HAYCHUH YIIeKa, YCYIIKH U MACChl U3/ICITHsI OTpe/ie-
nsieM 1o hopMmyIie:

= M _-10000
(100—Myn) . (lOO—MyC)

Ecnu Ha mpou3BOACTBE M3MEHSIOTCA BETUYMHBI yIIeKa WU YCYIIKH, TO HEOOXOIUMO COOT-
BETCTBEHHO M3MEHUTh MAacCy KYCKOB TeCTa Ha BBIXOJAC W3 JenuTens. B mporecce paboTsl maccy
KYCKOB T€CTa CHCTEMaTH4eCKH MpoBepsItoT (depe3 | yac wium yarie), B3BenInBasi Ha 1udepOIaTHbIX
BECax OTJIETbHO KYCKU TECTa U3 KaXKJ0T0 MEPHOTO KapMaHa JIeIUTEIs.

[Tpumep pacuera yneka B U3JIEIHSIX: OMPECIUTh MOTEPU B Macce (B Kr) U yIek B % K macce
tecTa npu Beineuke 100 mt Oynouek maccoii mo 50 .

Ha 100 . 6ynouek pacxomyetcs 5,8 kr Tecta. Macca BbIIEUEHHBIX U3JIEIHUMA 5 KT Cle10Ba-
TEJIHHO MOTEPH, B Macce COCTABISIOT 5,8-5,0 =0,8 Kr, a yIeK cocTaBisieT

Mym= 58-50 100=14%

(12)

,
IIpakTH4Yeckoe 3a1aHue:
1. IIpoBecTH pacdeTsl MO ONPEAETICHUIO YIIeKa, IPUIEKa, YCYIIKH MYYHbIX OyJIOUYHBIX U37e-
TN WM MYYHBIX KOHJAUTEPCKUX U3JIEJUI U BHECTHU ATHU JIaHHBIE B pPa00YYI0 PEIenTypy HOBOTO U3-
nenus (1o 3aJJaHHIo MPeroiaBaTens).

KoHnTpoJsbHbBIE BONIPOCHI:

1. Onpenienenrie HOPMbI BIIOXKEHHUS ChIPbs WM MoJ1y(padbpukaTta Maccoil HETTO.

2. HopMBI )XMJKOCTH € y4€TOM IIOTEPh HAa BBIKUIIAHKE.

3. HopMmbl IpOM3BOJCTBEHHBIX MOTEPH (MPU U3MENbYEHUH, NOPLUUOHUPOBAHUM, XPAHEHUH,
OXJIAKJIEHUH U IP.).

4. Hopmbl oTephb Npu TEmaoBoi 00paboTKe ChIphbs WK NOTy()aOprKaTOB.

5. Meronuka pacyera yneka, MpHIieKa, yCyIKy Xxjie0a U BbIX0Ja FOTOBBIX XJIEOOOYIOUHBIX
1563 (05078

MNPAKTHYECKAS PABOTA Ne3

Tema: Pa3zpa0doTka TeXHHKO-TEXHOJOTH4eCKOH KAPThl M TEXHOJIOTMYECKOM CXeMbl Ha
NMPOU3BOACTBO HOBOW NMPOAYKIMHU (0J1101, U3/1eJINi)

esab: OcBOUTH METOJOJIOTMYECKHE OCHOBBI Pa3pab0TKU TEXHUKO-TEXHOJIOIMYECKUX KapT U
COCTABJICHUS TEXHOJOTUYECKON CXEMBI TPOU3BOJCTBA HOBOM MPOYKIUH.

B pe3yabTaTe ocBOeHUs] TeMbl (OPMHPYIOTCS 3HAHUS B 00JACTH HAYYHOM TEXHOJOTHH
MIPOU3BOJICTBA OO U U3JIEITHH.

®opmupyercs yacth komnereHun YK-1. CnocobeH oCcyIecTBIsITh KpUTHUECKUI aHaIn3
pOOJIEMHBIX CUTYallMii HA OCHOBE CUCTEMHOIO MT0/IX0/1a, BEIpAaOaThIBaTh CTPATETUIO IEHCTBUH.
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OIIK-2 — CnocobeH pa3pabaThiBaTh MEpPONPHUATHS
10 COBEPIIEHCTBOBAHUIO TEXHOJOIMUYECKUX MPOLIECCOB NMPOU3BOACTBA MPOAYKIMH Pa3IMYHOIO Ha-
3HAYEHUS.

OIIK-4: CriocobeH ucmoib30BaTh METOIBI MOIEIIM-
pPOBaHMSI MPOJIYKTOB U IPOEKTUPOBAHMS TEXHOJOTMYECKUX IPOLECCOB MPOU3BOACTBA IMPOAYKIIMH
HUTAHUS.

OIIK-5: Cioco0eH ucnob30BaTh HAyYHbIE 3HAHUS U
HaBBIKM HCCIIEI0BATEIbCKON AEATENbHOCTU JAJISl PEIIeHUs] OpraHu3allMOHHO-TEXHOJIOIMYECKUX 3a-
Jau.

CpeacrBa odyuenns: OCT P UCO 9001-2015, I'OCT P 51740-2016, I'OCT P 51074—
2003

MarepuajibHoe o0ecredyeHue: KOMITbIOTEPhI

1 TeopeTnyeckas 4acThb

TexHHKO-TeXHOIOTHYeCKasl KAPTa SBISETCS HOPMATUBHBIM JIOKYMEHTOM, JAIOIIUM Mpe-
HPUSTUIO IPABO HA BBIPAOOTKY HOBOTO MPOYKTa Ui GUPMEHHOTr0 u3zenus (0aoaa).

1. B TeXHUKO-TEXHOJIOTUYECKOM KapTe YKa3bIBalOT PELENTYypy, TEXHOJOIMIO MPUTOTOBIIE-
HUS, IpaBriIa 0opOpMIICHUS M TIOJJau, OPTaHOJIENTHYECKHE U (PU3UKO-XMMUYECKHE TIOKa3aTeNln Ka-
4eCTBa, MUKPOOHOJIOIMUYECKHE MTOKa3aTean 0€30MacHOCTH, MUIIEBYIO U SHEPTETUUECKYIO LIEHHOCTh
oirona (u3aenusi).

2. XapakTepUCTUKY OPraHOJIENTHYECKUX MTOKa3aTeIel KayecTBa ONMUCHIBAIOT KPATKO, HO TakK,
4TOOBI MOKHO OBLJIO UMETH MPEJICTaBIICHUE O OJto e (M31e1n ).

3. OU3UKO-XMMUYECKHE NTOKa3aTeIN KauecTBa ONPEAEISIOT ONBITHBIM ITyTEM B J1aOOpaToOpuu
WIY IPUHUMAIOT B cOOTBEeTCTBUH ¢ TpeboBaHmsimu ['OCT.

4. IluimeByro M 3HEPreTUYECKYI0 LEHHOCTh Onrona (u3znenus) paccunthiBaroT Ha 100 rpam-
MOB CheI00HON YacTH MpoayKTa. Pacuer mpoBOJIAT Ha OCHOBE JIAaHHBIX 10 COJAEPIKAHUIO OCHOBHBIX
IUILEBBIX BELIECTB B ChIPbE U MPOJYKTAX, BXOAALIMX B COCTAaB pa3zpabaThiBaeMoro Omrona (u3ze-
nust). g mpoBeneHus pacdyeTa MoJIb3yITCS CIPAaBOYHBIMU TaOIUIaMu " XUMHUUYECKHI COCTaB TH-
IIEBBIX MPOJYKTOB".

5. TeXHUKO-TEXHOJIIOTUYECKUE KapThl Ha HOBBIE OJ0Ja (M3/€Nusl) YTBEPKAAET PYKOBOIH-
TeJIb NPEANPHUATHS, HA KOTOPOM OHU pa3pabOTaHbI.

JlepxateneM MOATMHHUKOB TEXHUKO-TEXHOJOTUYECKUX KapT SIBJISIETCS 3aBEAYIOIIUN TPOU3-
BOJICTBOM (Ha4YaJIbHUK 11€Xa) WK APYroe JIMIO, ONpeesIeHHOE ISl 3TUX LeNei.

Ilpu paspabomke mexnonocuyeckoll cxemvl IPOU3BOACTBA U3zenus (0J110/1a) UCTIONB3YETCS
CIENYIOLIUN aITOPUTM:

1. INPOAYKTHI, UCIOJIb3yeMbIE JI IMPOU3BOJCTBA W3/ETHS 3alMCHIBAIOTCA B BEpXHEH
YaCTH CXEMbI B O/INHAPHBIX paMKax;

2. OCHOBHOM NMPOJYKT, KOTOPBINA ONpeNesisieT BKYCOBbIE KaueCcTBa U3/IEIHs, 3alliChIBAaeTCs B
LIEHTPE TEXHOJIOTMUYECKON CXEMBI;

3. nmanee yKas3pIBAIOTCS BHJIBI TEXHOJIOTHYECKHUX ONEPAIi ISl KaXKIOTO MHTPENEHTA C yKa-
3aHHEM MapaMeTpoB Mpoliecca (TeMIepaTypsl, IPOIOIKUTEIBHOCTH);

4. yKa3bIBaeTCsl KOHEUHBIM MPOIYKT (B 0OpaMiIeHUH TBOITHON PaMKH).

O6pa3er pa3pabOTKH TEXHOJIOTHIECKON CXEMBI ITPEICTABIICH HA puC.1.
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COEBbIC Menanx Caxap- Myka ne- Kpaxman DcceHuus
MIPOTYKTHI MEeCOK HUYHAas KapTodens-
(okapa) HBII
npocenBa- porneXHBa- poceuBaHUE MIPOCEUBAHUE
HHe Hte |

B30MBaHME MacChl JI0 YBEIH-

yeHus: oObema B 2,5-3 paza

3amec Te¢Ta (He 6oiee 15 ¢)
¢dbopMoBanue (po3nuB TeCTa B POPMBI)
BhITIeuKa 45-50 MIJH npu t 200-220°C
OXJIOKICHHE

co3peBanuel 8-10 yacos

OMCKBUTHBIN MONTy(paOprKaT NOBBIIIEHHON
OMOJIOTNYECKOM [IEGHHOCTH

Pucynok 1 — TexHonoruyeckast cxema npou3BOJICTBA OMCKBUTHOTO nostydadpukara

IIpakTH4eckoe 3a1aHue:
1. 3an0JIHUTh TEXHUKO-TEXHOJIOTHYECKYIO KapTy.
2. CocTaBUTh TEXHOJIOTHYECKYIO CXEMY ITPOU3BOJICTBA HOBOT'O IPOAYKTA.

KoHnTpoJsbHbIE BONIPOCHI:

1. UTo yKa3bIBarOT B TEXHUKO-TEXHOJIOTUYECKON KapTe?

2. KTo yTBepKIaeT TeXHUKO-TEXHOJIOTHYECKHE KapThl HA HOBBIE OJtoAa (M3AemHs).
3. Anroput™ pa3paboTKH TEXHOJOTHYECKON CXEMbI POU3BOACTBA M3enus (01r0a).

IIPAKTHUYECKAS PABOTA Ne4
Tema: Pacuer XUMH4YeCKOI0 COCTABA M JHEPreTHYECKOM HEHHOCTH HOBBIX HU3/1eJHI
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Heab: OcBoUTh METOAUKY pacueTa XMMHUYECKOIO COCTaBa U 3HEPIeTUYECKON IIEHHOCTH HO-
BEIX U3CIIUM.

B pe3yabTaTe ocBOeHUs] TeMbl (OPMHPYIOTCS 3HAHUS B 00JACTH HAYYHOH TEXHOJOTHH
IPOM3BOJICTBA OJIFOJ M M3JENUH.

®opmupyercs yactb Komnerenuuu YK-1. CnocoOeH ocylecTBIATh KPUTUYECKUI aHAIIN3
poOJEMHBIX CUTyalluii HA OCHOBE CUCTEMHOIO IT0JIX0/Ia, BEIpaOaThIBaTh CTPATEIUIO JEHCTBUI.

OIIK-2 — CnocobeH pa3pabarhiBaTh MEpPONPHUATHS
II0 COBEPIICHCTBOBAHUIO TEXHOJIOIMYECKUX MPOLIECCOB IIPOU3BOJACTBA MPOAYKLIUN PA3IIMYHOIO Ha-
3HAYEHUS.

OIIK-4: CriocobeH ucmoib30BaTh METOIBI MOIEIIH-
pPOBaHMSI MPOJIYKTOB U IPOEKTUPOBAHMS TEXHOJOTMYECKUX IPOLECCOB MPOU3BOJACTBA IMPOAYKIIMH
IIUTaHUS.

OIIK-5: Cioco0eH nCIob30BaTh HAyYHbIE 3HAHUS U
HaBBIKM MCCIIE0BATEIbCKOM NEATENBHOCTH Ul PELICHHs OpraHU3allMOHHO-TEXHOJIOTMYECKUX 3a-
Jad.

CpeacrBa oOydenusi: CripaBOYHHK: XHMHYECKHH COCTaB MHUIIEBBIX MPOAYyKTOB. KH.I.
CnpaBouHble TaONHIBI COIEPKAHUS OCHOBHBIX IHILEBHIX BEIIECTB U SHEPreTUYECKOW LIEHHOCTH
nuieBsix npoaykro, [OCT P UCO 9001-2015, TOCT P 51740 — 2016.

MartepuanbHoe od0ecniedeHne: KOMIBIOTEPHI

1 TeopeTuyeckasi 4acThb

Tuwesas yennocme Onrona (M3€Ms1) ONpPENEISIETCS KaUeCTBOM BXOJSLIET0 B HErO ChIPbhA
(IIPOZIYKTOB), YCBOSIEMOCTBIO, CTEIIEHBI0 COATAHCUPOBAHHOCTH IO OCHOBHBIM IMHUIIEBBIM BEIIECTBAM
(Oenmkam, xupam, yrieBoaam).

Ouepeemuueckasn yeHnocmsy 6m01a (M37€NMs1) XapaKTepU3yeTcs 10JIel SHEPTUH, BEICBOOOXK-
JTaeMOM M3 MUILEBBIX BELIECTB B MpoLiecce OMOIOrHYECKOro OKUCIEHMSI, KOTOpast UCIIOJIb3YeTCs JIIs
o0ecrieueHns KHU3HeIeATeTbHOCTH OpraHu3Ma.

Pacuer numieBoil IEHHOCTH MTPOU3BOIUTCS 10 TaOIUIAM CIIpaBOYHUKA "XUMHUECKUN COCTaB
MUILEBBIX MPOAYKTOB", B KOTOPBIX YKa3aHO COAEp)KaHUE OeNKOB, XKHUPOB, yrieBoaoB B 100 r cbe-
JMOOHOW YacTu MpoayKTa (Chipbs). OnpenensitoT pacueTHBIM MTyTEM KOJIMYECTBO OEIKOB, )KUPOB, yT-
JIEBOIOB, COZIEprKallleecs B ChIpbe (MMPOayKTax) Mo peuentype (B rpade "HerTo").

[Ipu pacuere sHepreTHuecKol LEHHOCTH Oroa (M31enusl) KOJMYECTBa MUIIEBBIX BEIIECTB
YMHOXXaIOT Ha COOTBETCTBYIOLIME KOI((UIMEHTHI: Oesku — 4, yraeBoasl — 4, xkupsl — 9, caxap —
3.8, kpaxman — 4,1, opranuyeckue KUcioTsl — 3,0, pe3yapTaT BbIpaXKaloT B KHJIOKATOPHIX (KKaj/T)
win kJx. Ecnu 600 (M31enue) noasepraercs TEMjaoBoi o0paboTke, TO MPHU pacyeTe MUIIEBOH U
OHEPreTHUECKOM IICHHOCTH YYHTHIBAIOT IOTEPH: s OekoB — 6%, sxupoB — 12%, yrieBoaos — 9%.

ITpumep: Pacuer nuieBoil 1 SHEPreTUUECKOi IEHHOCTH CHIPHUKOB M3 TBOpOra (perentypa
Ne 492 1 Bap. Coopuuka perentypl981 r. uznanus).

OHepreTudeckasl IEeHHOCTb:

150 r. =23,81*4+15,04%9+28,3%4=95,24+135,36+113,2=343,8~344 kkan

100 r= 15,87*4+10,03*%9+16,64*4=63,48+90,27+66,56=220,31~220xKan

Tabnuua 1 — PacueT XuMHUECKOTO COCTaBa CHIPHUKOB U3 TBOPOTa
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HauMenonallie Macen Copepiealille OCIOBILIX MITIIERELX BEIECT]
ChIPB
11c1 ro, berttenn KD BE caxap A XM
r Oy - Vo I Yo 1 % 1
Tropol (/)x) 135 16,7 22,55 9.0 12,15 2,0 27 - -
Myka 20 10,6 2,12 1,3 0,26 0,5 0,1 67,1 13,42
mue iy asi(l
CopL}
i 5 12,7 0,64 11,5 0,58 -
Caxap 15 - - 99,8 14,97
Maita 1710)
noy fabpiKata . _
Maprapiui 5 0,3 0,02 82,0 4,1 - -
CTOT 1O LLET
Macca 1010BbIX | 1530
CLIPILIROB o
170 25,33 [7,09 35,1
B nouydrabprikaie (17,68 + 13,42)
J1o 1eroB oIl
obpado il
100 14,89 7,64 18,29
(10,4 + 7,89)
CoxpalHoCTL 96 B8 91
TIoCle
obpaboir,” e
B obxapennniy | 150 23,81 15,04 28,03
CLIPLILKA
100 15,87 10,03 16,64

IIpakTH4Yeckoe 3a1aHue:

1. PaccuntaTe XMMHYECKUI COCTAB U YHEPIETUUYECKYIO LICHHOCTh HOBOT'O IIPOAYKTA.
2. IlpoBectu pacuet cootnomenus b:XK:V.

3. CpaBHUTb PACCUUTAHHBIE COOTHOIIECHUS C PEKOMEHyEMbIMH HOPMAaMH.

KoHTpoJibHbIE BONPOCHI:

1. Ilpu pacueTe NMUIEBOI U SHEPTETUUECKON IIEHHOCTH YYUTHIBAIOT JIM MOTEPU AJIs OCIKOB,
JKUPOB, YIJIEBOJOB U KAKOBBI OHU?

2. Kak omnpenensieTcs nuieBasi IeHHOCTh OIto1a (u3aemusi)?

3. Kak xapakrepusyercs SJHepreTudeckas IIeHHOCTh OJro1a (u3aerust)?

INPAKTUYECKAS PABOTA Ne5
Tema: «YcTraHoBJ/IeHHe NepevYHs HOPMATHBHBIX NOKa3aTeseil KayecTBa M 0€30MaCHOCTH
HOBOM NHUIEBOW NMPOAYKIIMI
Iesab: YcTaHOBUTH MOKA3aTeNM KayecTBa U O€30MAaCHOCTH HOBOM NMPOJYKIIMU B COOTBETCT-
BUU C TUTHEHMYECKUMHU TPeOOBaHUSMHU K O€30MAaCHOCTU MPOJIOBOJILCTBEHHOTO CBHIPhSl U MUILEBBIX
IIPOJIYKTOB.
B pesyabrare ocBoeHusi TeMbl (pOPMHUPYIOTCS 3HAHHUS B O0JACTH HAYYHOW TEXHOJOTHH
MIPOM3BOJICTBA OJIIOJ M M3JENUH.
®opmupyercs yactb komnereHuuu YK-1. CnocoOeH ocylecTBIATh KPUTUYECKUI aHAIIN3
npoOJEeMHBIX CUTyalluii HA OCHOBE CUCTEMHOTO MTOJIX0/Ia, BEIpabaThIBaTh CTPATETUIO JICHCTBUH.
OIIK-2 — CnocobeH pa3pabaThiBaTh MEpPOTPHUSATHS
10 COBEPIIEHCTBOBAHUIO TEXHOJIOTMYECKUX IIPOLECCOB IIPOU3BOACTBA MIPOJYKLUH PA3JIMYHOIO Ha-
3HAYEHHUS.
OIIK-4: Crnioco0eH HUCIONIB30BaTh METOALI MOJIEIIH-
pOBaHUsS MPOAYKTOB U MPOECKTUPOBAHUS TEXHOJOTMYECKHX IMPOLECCOB MPOU3BOJCTBA MPOAYKIIMHU
IIUTaHUSL.
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OIIK-5: CnocoOeH HCIONb30BaTh HAyYHbIE 3HAHUS U
HaBBIKU HCCIIEOBATEIbCKON NEATENbHOCTH ISl PElICHHs] OpraHU3allMOHHO-TEXHOJIOTMYECKUX 3a-
Jau.
CpencrBa o6yuenusi: CanlluH 1078-01, Texuuueckue periaMeHTsl TaMOKEHHOTO COI03a
MarepunanbHoe o0ecniedeHHe: KOMIIbIOTEPHI

1 TeopeTuueckas 4acThb

1.1 I'mruenuyeckne TpedOBaHUsSI 0€30MACHOCTH M NMUIIEBON IEHHOCTH NMHUIIEBBIX MPO-
AYKTOB

CaHuTapHBIMU NpPaBUJIAMH YCTAHOBJIEHBI TUTHEHUYECKHE TPeOOBaHUS O€30MaCHOCTH MUIIle-
BBIX IPOJIYKTOB M CIIOCOOHOCTH MX YAOBIETBOPSTH (DU3MOJOTHIECKHE MOTPEOHOCTH YEIOBEKa B OC-
HOBHBIX MUILEBBIX BEUIECTBAX U IHEPIHUHU.

OpraHosienTHYECKHE CBOMCTBA MUIIEBBIX MPOJYKTOB OIMPEICISIIOTCS MOKa3aTelsiMUu BKYycCa,
[BETA, 3araxa ¥ KOHCUCTEHIIUH, XapaKTEPHBIMU JJIs1 K&KJ0T0 BUAA MPOAYKLUH, U JOJHKHBI yJIOBIIE-
TBOPSITh TPAJUIIMOHHO CIIOKHUBIIMMCS BKyCaM U TPUBBIUKAM HaceleHus. OpraHosienTHYeCKUe
CBOICTBa MUILEBHIX MPOJAYKTOB HE JOHKHBI U3MEHATHCS MPH MX XPaHEHUH, TPAHCIIOPTHUPOBKE U B
IPOLIECCE pealIn3alH.

[TumieBsle TPOAYKTHI HE AOKHBI UMETh IMOCTOPOHHHUX 3alaxoB, MPUBKYCOB, BKIIOUYCHHIA,
OTJIMYATHCS IO IIBETY M KOHCUCTEHINH, MPUCYIINX JAHHOMY BHJY ITPOJIYKTA.

be3onacHoCTh MUIIEBBIX MPOIYKTOB B MUKPOOHOIOTUYECKOM M paJHallMOHHOM OTHOILICHUH,
a TaKXe 10 COJMCPKAHUI0 XUMUYCCKUX 3arpsA3HUTENICH ONpPEeNsIeTCs UX COOTBETCTBHEM TMTHCHU-
YeCKMM HOpPMAaTHBaM, YCTAHOBJICHHBIM HacTOSIIMMHU CaHUTapHBIMU IIPABHIIAMHU.

Onpenenenue nokasareneil 0€30MaCHOCTU U NMILEBON LIEHHOCTH MMILEBBIX MPOJIYKTOB, B
TOM 4YHClie OMOJIOTUYECKH aKTHUBHBIX J00ABOK K IMHIIE, CMEIIAHHOTO COCTaBa MPOU3BOJIUTCS O OC-
HOBHOMY (bIM) BUY (aM) CBHIpbsI KaKk IO MacCOBOH J0Jie, TaK U IO JOIMYCTUMBIM YPOBHSIM HOPMHU-
PYEMbIX KOHTAMUHAHTOB.

Onpenenenre nokazarteneil 0€30MaCHOCTH CyXUX, KOHILEHTPUPOBAHHBIX WM Pa3BEACHHBIX
MUIIEBBIX TPOAYKTOB MIPOU3BOIUTCS B MEepecueTe Ha UCXOAHBIN MPOAYKT C YUETOM COJEP>KaHUs CY-
XWX BEIIECTB B CHIPhE U B KOHEYHOM TIPOJIYKTE.

['uruennveckrie HOPMATHBBI PACHPOCTPAHAIOTCS HAa TMOTEHIMATBHO OMACHBIE XUMUYECKHE
COCTMHEHUS U OMOJIOTUYECKHE O0BEKTHI, TPUCYTCTBUE KOTOPBIX B MUIIEBBIX MPOAYKTAX HE JOHKHO
MPEeBBIIATh JAOMYCTUMBIX YPOBHEH WX coIep)kaHUsA B 3aJaHHON Macce (00BeMe) HCCIeTyeMOoro
MPOJIYKTA.

B numeBsIx npoAyKkTax KOHTPOIUPYETCS COAEpKAHUE OCHOBHBIX XMMUYECKUX 3arps3HHUTE-
JIeH, PEICTaBIISIONINX OMAaCHOCTh JIJISl 3I0POBbS UETIOBEKA.

'uruennveckrie TpeOOBaHUS K JOMYCTUMOMY YPOBHIO COJIEP)KaHUSI TOKCHYHBIX DJIEMEHTOB
MPEIBSABISIOTCS KO BCEM BHJIaM ITPOJIOBOJIBCTBEHHOTO CHIPhS U MHIIEBHIX MTPOIYKTOB.

Copep:xaHre MUKOTOKCHHOB — adnatokcuna Bl, ne3okcuHuBaneHona (BOMHUTPKCHUHA), 3€a-
pasieHoHa, T-2 TOKCWHA, TATyJIMHA — KOHTPOJIUPYETCS B TPOJIOBOJIECTBEHHOM CHIPhE M MHUIICBBIX
MPOJYKTAaX PACTUTEIHHOTO MPOUCXOKICHHS, aiaTOKCMHA M| — B MOJIOKE U MOJIOYHBIX MPOAYKTaX.
[TpHOPUTETHBIMH 3arpSI3HUTEIIIMA SBJISIFOTCS: JUUISI 36PHOBBIX IMPOJTYKTOB — JE30KCHHUBATICHO; JUIS
OpPEXOB M CEMSH MaCIMYHBIX — apaTokcuH Bi; [UTst mpoayKTOB mepepaboTKu (GPYKTOB M OBOLIECH —
MaTyJIUH.

He nomyckaercst mpucyTCTBHE MUKOTOKCHHOB B MPOJYKTaX JIETCKOTO U JUETHYECKOTO MUTa-
HUSL.

Bo Bcex BUIaxX MpOAOBONIBCTBEHHOTO CHIPhS U MUIIEBBIX MPOIYKTOB KOHTPOIHUPYIOTCS TEC-
TUIHJIBI: TeKCaXJIOPIUKIOTeKcaH (anbda-, 6eta-, rammaunzomepsl), /(T u ero merabonutel. B 3ep-
HE U TMPOJYKTaxX MepepadOTKH KOHTPOIUPYIOTCS TaKKe PTYThOPTaHUYECKUE MecTUluabl, 2,4-/1 ku-
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cloTa, ee conu u 3¢upsl. B pride u nponykTax nepepaboTKu KOHTpoIUpyeTcs Taixke 2,4-J1 xucino-
Ta, €€ COJU U YPUPHI.

KoHTpOs1b MPOI0BOJILCTBEHHOTO ChIPhS U IMUILEBBIX NMPOIYKTOB 110 COAEPKAHUIO B HUX OC-
TATOYHBIX KOJUYECTB MECTULIUJOB U arpOXMMHMKATOB, B TOM YUCIIe ()yMUTAHTOB, OCHOBBIBAETCS HA
uHpOpMaLIUK, MPEICTABISIEMON H3TOTOBUTENEM (IOCTABIIMKOM) HMPOAYKIHH 00 HCIIOJIB30BaHHBIX
IpU €€ IPOU3BOICTBE U XPaHEHUH IIECTULM/IaX U arpOXUMHUKATAaX.

CaHUTapHO-3MUIEMUOJIOTUYECKAsT IKCIIEPTU3a IPOJOBOJIBCTBEHHOIO ChIPbSl M IMHUIIEBBIX
IPOAYKTOB, COJAEPXKAIUX MECTULUIbI, OCYIIECTBISETCS B COOTBETCTBUU C JAECHCTBYIOLUIMMH I'MTHe-
HUYECKMMH HOPMATHBAMHU COJIEP>KaHUS MIECTULMI0B B 00BEKTAX OKPYKAIOLIEH cpeabl.

B nmpoaykrax jKMBOTHOIO NMPOUCXOXKICHHUS KOHTPOJIUPYIOTCS OCTaTOYHBIE KOJIMYECTBA CTH-
MYJIITOPOB POCTa KUBOTHBIX (B TOM YMCJIE TOPMOHAJIBHBIX IIPENAPATOB), JIEKAPCTBEHHBIX CPEICTB
(B TOM ymciie aHTHOMOTHUKOB), IPUMEHSICMBIX B )KUBOTHOBOJACTBE JIs LICJICH OTKOpPMA, JICUCHUS U
npoHIaKTUKU 3200JI€BaHUI CKOTa U NTHIIBI.

B msce, msaconpoaykrax, cyonpoaykrax yOOHMHOro ckoTa M NTHIBI KOHTPOJIUPYIOTCS Kak
JIOTYIICHHbIE K IPUMEHEHHIO B CEIIbCKOM XO3AHCTBE KOPMOBBIE aHTHOMOTHKH — TPH3HH, OaruTpa-
II1H, TaK 1 jJeyeOHble aHTUOMOTHUKH, HauboJIee YacTo UCMOJIb3yeMble B BETEPUHAPUHN — AaHTUOUOTH-
KU TETPALMKIMHOBOM I'PYIIbI, JIEBOMULIETUH. B MOJIOKE ¥ MOJIOUHBIX MPOIYKTaX KOHTPOJIUPYIOTCS
HNEeHULWUINH, CTPENTOMULIMH, AaHTUOUOTUKH TETPALMKIMHOBON I'PYIIIbI, JICBOMULIETHH, B silax U
SARIENPOYKTaX — OAUTPAaWH, aHTHOMOTHKH TETPALIMKIMHOBOM TPy, CTPENITOMHUIINH, JIEBOMU-
LETHH.

KoHTpoib conepkanus CTUMYJISITOPOB POCTa KUBOTHBIX (B TOM YHCJIE TOPMOHAJIBHBIX Ipe-
[apaToB), JIEKAPCTBEHHBIX CPEJCTB (B TOM YMCII€ aHTUOMOTHUKOB), IPUMEHIEMbIX B KMBOTHOBOJICT-
BE JUISl LIeJIel, OTKOPMA, JICYCHUSI U MPOQPHIAKTUKY 3a00J€BaHMUN CKOTA W NTHIBI IpenapaToB, HE
yKa3aHHbBIX,0CHOBBIBAETCSI Ha MH(OPMAIUK, PEICTaBIAEMON U3rOTOBUTEIEM (ITOCTABLIMKOM) MPO-
YK 00 MCIIOJIb30BAHHBIX IPU €€ U3TOTOBJIEHUU U XPAaHEHUU CTUMYJISITOPOB POCTA KUBOTHBIX U
JIeKapCTBEHHBIX IPenapaToB.

[TonuxnopupoBaHHble OHPEHWIBI KOHTPOJUPYIOTCS B pbilde U pHIOONPONYKTAX;
OeH3(a)IMpeH — B 3epHE, B KOMMUEHBIX MSACHBIX U PHIOHBIX MPOIYKTaX.

He nomyckaercs npucyrcTBue 6eH3(a)MIUpeHa B MPOAYKTAX JIETCKOTO U TUETUYECKOTO MUTa-
HUSL.

B oTaenpHBIX NUILEBBIX MPOAYKTaX KOHTPOJMPYIOTCS: COAEpkKaHHE a30TCOAEpKallUX CO-
€/IMHEHMI: IMCTaMUHa — B PbIOE€ CEMENCTB JIOCOCEBBIX U CKyMOpPHEBBIX (B TOM YMCIIE TpyIa TyH-
LIOBBIX); HUTPATOB — B IUIOJO0BOIHOM MPOAYKIMK; N-HUTPO3aMUHOB — B PbIO€ U PHIOONPOIYKTAX,
MSICHBIX IPOAYKTaxX W MMBOBAPEHHOM COJIOJE.

B UpOBBIX MPOAYKTaX KOHTPOJIUPYIOTCSA MOKA3aTeNH OKUCIUTEIbHON MOpYU: KHCIOTHOE
YHCIIO U IEPEKUCHOE YHCIIO.

B numeBbIx npoAayKTax KOHTPOJIUPYIOTCS TMTHEHUYECKUE HOPMATHUBBI COAEPKAHUS paaHo-
HYKJIUJIOB.

Pannannonnas 6€30macHOCTh MUINEBBIX MPOAYKTOB 10 11e3ut0-137 u cTpoHnuio-90 ompene-
JSETCSI UX JONYCTUMBIMHU YPOBHSIMU YAEJIBHON aKTUBHOCTH PaJMOHYKIUIOB, YCTAHOBJIEHHBIMU Ha-
crosmuMu CaHUTapHBIMU MpaBuiIaMu. [ onpenenenrs cCOOTBETCTBUSI MUIIEBBIX TPOAYKTOB KpH-
TEpUsM paJMalMOHHON OE€30MaCHOCTH MCHOIb3YETCs MOKa3aTellb COOTBETCTBUS — B, 3HaueHue Ko-
TOPOTO PACCUUTHIBAIOT MO PE3yJbTaTaM U3MEPEHUS YACIbHON aKTUBHOCTU L1€3UsA-137 U CTpOHIIMS-
90 B mpobe:

B = (A/H)*Sr+¥'sr, (1)
rae A — U3MEpEeHHOE 3HaUYEHUE YAEIbHON aKTUBHOCTH %Sr 1 *¥'Sr B nmimesom npoaykte (Bk/kr);
H — nonmyctumslil ypoBeHb yI€IbHON aKTUBHOCTH IS %Sr 1 ’Sr B ToM KeE npoaykre (bk/kr).

PagunanmonHas 6€30MacHOCTh MUILEBBIX MPOJIYKTOB, 3arPA3HEHHBIX JAPYTMMHU PaJdOHYKIH-
JlaMH, OIIpeIeNIsIeTCs CAaHUTAPHBIMU MPaBUJIaMH 110 HOPMaM paJiMalliOHHON O€30MacHOCTH.
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B numeBsIx mpoayKkTax He AONMYCKaeTcs HAIWYHME MaTOreHHBIX MUKPOOPTaHU3MOB U BO30Y-
JUTENed Mapa3suTapHbIX 3a00J€BaHUM, UX TOKCMHOB, BBI3BIBAIOIIMX MH()EKLMOHHBIE U Mapa3uTap-
HbIe 00JIE3HU WU MPEICTABIISIONUINX OMACHOCTH JUISA 3I0POBbsI YEIIOBEKA U KUBOTHBIX.

CaHUTapHO-3MIUEMUOJIOTHYECKAsT HKCIEPTU3a Msca U MSCHBIX MPOAYKTOB, PhIOBI, PaKO0O-
pa3HBIX, MOJITFOCKOB, 36MHOBOIHBIX, IIPECMBIKAIOMIUXCS M TIPOIYKTOB UX MEepepadOTKU HA HAIWYHE
BO30yAUTENIEeH Mapa3suTapHbIX 0OJI€3HEH, MPOBOIUTCA B COOTBETCTBUM C CAaHUTAPHBIMM IIPABUIAMU
[0 TPOBEJCHHIO MAPA3UTOJIOTUYECKOr0 KOHTPOJS M MAapa3sUTOJOTHUYECKUMH TOKa3aTelsiMu 0e30-
HaCHOCTH.

B Msce n MACHBIX IPOAYKTax HE JAOMYCKAETCs HalW4ue BO30YyAHMTENeW MapasuTapHbIX 00-
Je3Hel: QUHHBI (LUCTHLEPKH), TUUMHKU TPUXUHEI U 9XMHOKOKKOB, LIUCTBI CAPKOLIUCT U TOKCO-
I1a3M.

B pbibe, pakooOpa3HbIX, MOJUIIOCKAX, 3€MHOBOJHBIX, ITPECMBIKAIOIIMUXCS U MPOAYKTaX HX
nepepadOTKU HE JAOMYCKAeTCs HAJMYKE JKUBBIX JTUYMHOK MApa3UTOB, OMACHBIX JJIS 310POBBS Yelo-
BEKa.

[Ipu oOHapy>KEHUH KHUBBIX JTHUYMHOK T€IBMHHTOB CJIE€IyeT PyKOBOACTBOBATHCS CAaHUTAPHBI-
MU [IpaBUJIaMH 110 MPO(UIAKTUKE Napa3uTapHbIX 0oJe3HE.

B cBexuX M CBE)KE3aMOPOKEHHBIX 3€JI€HH CTOJIOBOH, OBOIIaX, PpyKTax M sroje He AO0MmyC-
KaeTCsl HAIMYKe UL TeJIbMUHTOB M LIUCT KUILIEYHBIX NAaTOT€HHBIX TPOCTEHIINX.

['uruennvyeckre HOPMATUBEI IO MAPA3ZUTOIIOTUIECKUM MTOKa3aTesIM 0€3011aCHOCTH ITUTHEBOM
BOJIbI OIIPENIENIAIOTCSA B COOTBETCTBUU C THTMEHUYECKMMHU HOpPMAaTHBaMM, YCTAHOBJIIEHHBIMHU K Kaye-
CTBY BOJIbI IEHTPAJIM30BAHHBIX CUCTEM ITUTHEBOTO BOJOCHAOKEHUSI.

I'uruennyeckre HOPMATHUBBI 110 MUKPOOMOJIOTHUECKUM I10Ka3aTessiM 0e30MacHOCTH U IH-
II€BOI IEHHOCTH MUMIIEBHIX POAYKTOB BKIIOYAIOT CIEAYIOIINE TPYIITBI MUKPOOPTaHU3MOB!

— CAHUTAPHO-TIOKA3aTeNIbHbIE, K KOTOPBIM OTHOCSTCS: KOJIMYECTBO ME30(PUIBHBIX a3pOOHBIX
U (akyIbTaTUBHO-aHA’POOHBIX MHUKpoopraHuzMoB (KMA®DAHM), GakTrepuu TpymIibl KUIIEYHBIX
nanouek — BI'KII (komudopmer), 6akrepun cemerictBa Enterobacteriaceae, SHTEpOKOKKH;

— YCJIOBHO-TIATOT€HHBIE MUKPOOPTaHU3MBI, K KOTOpbIM oTHOcsATCA: E. coli, S. aureus, 6akre-
puu poza Proteus, B. cereus u cynbpurpenyuupyromme KiocTpuauy, Vibrio parahaemolyticus;

— MaTOT€HHbIE MUKPOOPIaHU3MBL, B T. Y. CallbMOHEIIBI U Listeria monocytogenes, 6akTepun
pona Yersinia;

— MHUKPOOPTaHMU3MBI TIOPYM — JIPOXOKU U TIJIECHEBBIE TPHOBI, MOJIOYHOKHUCIIBIE MHKPOOpPTa-
HU3MBI;

— MHUKPOOPTaHU3Mbl 3aKBaCOYHOM MUKPOGIOPHI U MPOOHOTHYECKHE MUKPOOPTaHU3MbI (MO-
JIOYHOKHUCIIbIE MUKPOOPTaHU3MbI, TPOMMOHOBOKHUCIIBIE MUKPOOPTaHU3MBI, IPOXOKU, OudurodakTe-
puu, auuaopuIbHEIe OAKTEPUU U Jp.) — B MPOJYKTAX ¢ HOPMUPYEMBIM YPOBHEM OMOTEXHOJIOTHYE-
CKOM MUKPO(DIIOPHI ¥ B MPOOUOTUYECKUX MPOTYKTAX.

HopmupoBanrne MUKpPOOHONIOTHYECKHX TOKa3aTeneld Oe30MacHOCTH MHINEBBIX MPOIYKTOB
OCYILECTBIISITCS JUIsl OOJIBIIMHCTBA TPYII MUKPOOPTraHU3MOB I10 aJlbTePHATUBHOMY HPUHIMITY, T.
€. HOpMHpPYETCsI Macca MPOIyKTa, B KOTOPOI HE JOMYCKAIOTCS OaKTEpUH TPYIITHI KAIICYHBIX 1Tajlo-
4eK, OOJIBIIMHCTBO YCIOBHO-TIATOT€HHBIX MUKPOOPTaHU3MOB, a TaKXKe MaTOr€HHbIE MUKPOOPTaHH3-
MBI, B T. 4. CalbMOHEJUTBI U Listeria monocytogenes. B apyrux cimydasx HOpMaTHB OTpa)kaeT KOJIH-
4eCcTBO KoJIoHHueoOpasyromux enuHull B 1 T (M) npoaykra (KOE/r, mu).

Kputepusimu 6e301MacHOCTH KOHCEPBUPOBAHHBIX IMHUIIEBBIX MPOAYKTOB (IIPOMBIILICHHAS
CTEPHIIBHOCTB) SIBJIETCS] OTCYTCTBHE B KOHCEPBUPOBAHHOM MPOAYKTE MUKPOOPTraHU3MOB, CIOCO0-
HBIX Pa3BUBATHCS MPH TEMIIEPAType XPaHEHHsI, YCTAHOBIEHHON IS KOHKPETHOTO BHa KOHCEPBOB,
¥ MUKPOOPTraHU3MOB, 1 MUKPOOHBIX TOKCMHOB, OTIACHBIX JIJIsI 3/I0POBbs UesioBeKa (IIpUlokeHue 8).

Bronornveckn akTUBHBIE T0OABKH K IMHUIIE SBISIFOTCS MCTOYHUKAMU ITUIIEBBIX, MUHOPHBIX,
po- U MPEeOUOTUYECKUX MPUPOAHBIX (MJASHTUYHBIX IPUPOIHBIM) OHOIOTUYECKH AKTUBHBIX BEILIECTB
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(KOMIIOHEHTOB) MUY, 00ECIICUNBAIOLINMHU MTOCTYIJICHHE UX B OPraHU3M YeJIOBeKa MpH ynorpeodiie-
HUU C UUIEH WIK BBEJAECHUU B COCTAB MUIIEBBIX ITPOTYKTOB.

buonoruueckn akTHBHBIE BEIECTBA, KOMIIOHEHTHI IIUIIM U MPOAYKTHI, SBISIOLIUECST UX HC-
TOYHHUKAMH, UCTIIOJIb3YEMbI€ IIPU U3TOTOBICHUH OMOJIOTUYECKU aKTUBHBIX 100aBOK K MHUILE, TOJKHBI
oOecrieunBaTh UX 3PPEKTUBHOCT U HE OKA3bIBATh BPETHOI'O BO3ACHCTBUS HA 3/J0POBbE YEIOBEKA.

buonornuecku akTUBHBIE BEUIECTBA, KOMIIOHEHTHI MUK U IPOIYKTHI, SABJISIFOLIUECS UX HC-
TOYHUKAMM, MPEICTABISAIONINE 110 JaHHBIM COBPEMEHHBIX HAayUHBIX HCCIIEJOBAaHUM ONACHOCTb IS
JKU3HU U 37I0POBbS YeJIOBEKa MPHU MCIOJIb30BAaHUH UX B COCTaBE OMOJIOTHYECKH aKTUBHBIX 100aBOK K
NUINe, He JOMYCKAIOTCS K MCIOJIb30BAaHHUIO IIPU W3TOTOBIICHUH OWOJIOTUYECKH aKTUBHBIX JO0aBOK K
nuuie.

B nuieBbIx mpoayKTax onpeiesnstoTcs noka3areiau nuieBoi neHHoctu. Ilokasarenu numie-
BOIl LIEHHOCTHU MHUIIEBBIX MPOIYKTOB OOOCHOBBIBAIOTCS M3TOTOBHUTENEM (Pa3pabOTUYMKOM TEXHUYE-
CKUX JJOKYMEHTOB) Ha OCHOBE aHAJMTUYECKHX METOJIOB UCCICAOBAHUS M / I C UCIOIH30BAHUEM
PacyeTHOr0 METOJa C YYETOM PELENTYpPhI MUIIEBOI0 MPOAYKTA U JAHHBIX 10 COCTABY ChHIPbSI.

OTtnenpHbIE MUIIEBBIE TPOAYKTHI MO MOKA3aTEISIM MMUILEBON LIEHHOCTH JOJIKHBI COOTBETCT-
BOBaTh TpeOOBaHUAM HacTOAIMX CaHUTAPHBIX MPABUII.

[IpoayKTBl AETCKOrO0 MUTAHUS JOJKHBI COOTBETCTBOBATh (PYHKIIMOHAJIBHOMY COCTOSIHUIO
opranu3ma peOeHKa ¢ Y4ETOM ero Bo3pacTa U ObITh 0€30MacHBIMU 7S 310pOBbs pedbenka. [Ipoayk-
ThI IETCKOT'0 MMUTAHUS U UX KOMIIOHEHTBI, POJIYKTHI [l OEPEMEHHBIX U KOPMSALIUX KEHILIUH (J1anee
— CHEMaTU3UPOBAHHBIE MPOJIYKTHI) IOJKHBI COOTBETCTBOBATh TMTHEHUMYECKUM HOpMaTHBaM 0e30-
MaCHOCTU M IHILEBOM IIEHHOCTH, YCTAaHOBJIEHHBIM HacToAmuMu CaHUTapHbIMM NpaBuiamu. B nu-
HIEBBIX MPOJYKTaX JOMYCKAIOTCS K UCIIOJIb30BAHUIO MHUIIEBBIC JOOABKU, HE OKA3bIBAIOUIME O JaH-
HBbIM COBPEMEHHBIX HAayYHbIX MCCIEAOBAHUN BPEIHOTO BO3JACHCTBUS Ha JKU3Hb U 3/10POBbE UEJIOBE-
Ka, ¥ )KU3Hb, U 3JI0POBbE OYAYIINX MOKOJICHUI.

[IpumeneHne NUIIEBBIX 100aBOK M JIONYCTUMBIE YPOBHU COJIEP)KAaHUS UX B MUIIEBBIX MPO-
IYKTaX PerjiaMeHTUPOBAHbI CAHUTAPHBIMU MIPABIJIAMU 10 TPUMEHEHHUIO MUIIEBBIX J00aBOK.

IIpakTHYecKkoe 3a1aHue:

B coorBerctBum ¢ TpedboBanusmu CanlluH 2.3.2. —1078 —01 pa3spaboraTh nepeueHb HOPMHU-
pPYeMBIX TMOKa3aTemneil kadecTBa U 0€30MacHOCTH HOBOTO MPOAYKTA. 3alOJHUTh COOTBETCTBYIOIIHE
TaOTHIIBI.

KoHnTpoJsabHbIe BONPOCHI

1. Ha ocHOBaHMM, KaKOTO TOKYMEHTa KOHTPOJIHMPYIOT TUTHEHHYECKUE TpeOoBaHus Oe3omac-
HOCTHU Y THIIEBOM [IEHHOCTH MUILEBHIX TPOIYKTOB?

2. B xakux mpoayKTax U Kak KOHTPOJHUPYIOTCS OCTATOYHBIC KOJUIECTBA CTUMYIITOPOB POC-
Ta KUBOTHBIX (B TOM 4YHCIIE TOPMOHAIBHBIX MPENapaToB), IEKAPCTBEHHBIX CPEICTB (B TOM UHUCIIE
AHTUOMOTHKOB).

3. Kakue aHTHOMOTHUKHM KOHTPOJIUPYIOT B MOJIOKE M MOJIOUHBIX MPOJAYKTaX, B ANIIaX U slle-
MPOyKTax?

4. JlomyckaeTcs i MPUCYTCTBUE OeH3(a)MpeHa B MPOAYKTaX JAETCKOTO U AUETUYECKOTO M-
TaHUs?

5. Kakue 1 B Kakux MUIIEBBIX MPOAYKTaX KOHTPOIUPYIOTCS: COAEPKaHUE a30TCOACPKAIINX
COeTUHEHUN?

6. Pannanmonnast 6€30MacHOCTh MUIIEBHIX MTPOAYKTOB M0 11e3ut0-137 u cTpoHImio-90 omnpe-
JENISIeTCS UX JIOMYCTUMBIMHA YPOBHSIMHU — KAKOBBI OHH?

NMPAKTHYECKAS PABOTA Ne6
Tema: Yuupukanus peuenrtyp HoBoM NpOIyKUHHU
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Heab: OcBoeHeHWE METOIUKM pPacyeToB MO  yHU(UKAMH  PELEnTyp HOBOTO
MHHOBAIIMOHHOTO MMAIIEBOTO MPOIYKTa.

B pe3yabTaTe ocBOeHUs] TeMbl (OPMHPYIOTCS 3HAHUS B 00JACTH HAYYHOH TEXHOJOTHH
IPOM3BOJICTBA OJIIO M M3JENUH.

®opmupyercs yactb Komnerenuuu YK-1. CnocoOeH ocylecTBIATh KPUTUYECKUI aHAIIN3
poOJEMHBIX CUTyalluii HA OCHOBE CUCTEMHOIO IT0JIX0/Ia, BEIpaOaThIBaTh CTPATEIUIO JEHCTBUI.

OIIK-2 — CnocobeH pa3pabaThiBaTh MEPONPHUSTHS
II0 COBEPIICHCTBOBAHUIO TEXHOJIOIMYECKUX MPOLIECCOB IIPOU3BOJACTBA MPOAYKLIUN PA3IIMYHOIO Ha-
3HAYEHUS.

OIIK-4: CriocobeH ucmoib30BaTh METOIBI MOIEIIH-
pPOBaHMSI MPOJIYKTOB U IPOEKTUPOBAHMS TEXHOJOTMYECKUX IPOLECCOB MPOU3BOJACTBA IMPOAYKIIMH
IIUTaHUS.

OIIK-5: Cioco0€eH nCI0b30BaTh HAyYHbIE 3HAHUS U
HaBBIKM MCCIIE0BATEIbCKOM NEATENBHOCTH Ul PELICHHs OpraHU3allMOHHO-TEXHOJIOTMYECKUX 3a-
Jad.

CpeacrBa 00y4enusi: COOpHUKH TEXHOJIOTMUYECKUX HOPMATHUBOB
MaTtepuaiabHoe o0ecniedeHne: KOMIIBIOTEPHI

1 TeopeTuyeckasi 4acThb

YHuUKaMs OTHOCUTCS K OCHOBHBIM MeToJaM cranmapTu3anmu. [lon yHuukamumei npo-
JOYKLIUU OOIIECTBEHHOrO0 MUTAHUS MOJPa3yMEBAETCsl YMEHbLIEHHE MHOrooOpas3us BUIOB U THUIIOB
U3JIENHsT OIMHAKOBOTO (PYHKIIMOHAJILHOTO HAa3HAYEHMS], a TAK)K€ KOMIIOHEHTOB, BXOSIINX B HUX,
CO3/1aHME KOMIUIEKCOB PELENTyp, COCTOSAIIMX M3 OIPAaHMYEHHOIO YHMCla CTaHJapTU3MPOBAHHBIX
B3alMO3aMEHSEMbIX MHIPEAMEHTOB, C TEM, YTOOBI Ha OCHOBE 0a30BON Mojenu (peuenTypsl) WId
CaMOCTOSITENIbHO, IYTEM pa3IMYHbIX COYETAaHUH MOKHO ObUIO OBl CO3/1aBaTh HOBBIE PELENTYpPHI B
npeJienax onpeAeeHHbIX TPYII OJ0]

B pemenun 3asa4, BO3JI0KEHHBIX HAa CTaHIAPTU3ALMIO BaXXKHYIO POJIb, BBIMOJIHAIOT TaK Ha-
3bIBa€Mble MMapaMEeTPUUYECKUE CTAaHAAPThI, B KOTOPHIX YCTAHABIMBAIOTCS PAbl IApaMETPOB U pa3me-
pOB, HanboJsee palMOHANbHBIX IS OTpaciieil U CMeXHBIX ¢ Hel oTpaciell (Hampumep, MsIco U pbl-
OomepepabaThIBaIOIICH C OOIIECTBEHHBIM TUTAHUEM ).

1.1 Cuctema npeAnoyYTHTEJIbHbBIX YHCEJ

Pa3zpaboTka mapameTpuuecKkux psaoB TpeOyeT YCTaHOBJIEHHs €IMHOW 3aKOHOMEPHOCTH B
CUCTEME CTAaHJAPTHU3UPYEMbIX BEIMUYMH. DTa 3ajJaya pelaeTcss IpU MOMOIIU PSAAOB MPEANOYTH-
TeNbHBIX uncen. CBOe Ha3BaHUE ITH YUCIIA MTOJIIYYHIIU 110 TOMY, YTO OHM PEKOMEHAYIOTCS JUIsl Ipei-
MOYTUTEJIBHOTO IPUMEHEHUS IIPY pacyeTax pelentyp U X yHU(PUKAIIH.

Cuctema npeAnouTUTENBHBIX YUCeN sBiseTcs: 0a30il pa3BUTHUS MapaMeTpUUYECKON CTaHaap-
tuzauuu B Poccuu. CMbICH 3TON cHCTEMBI 3aKII0YaeTCsl B BBIOOPE JIMIIb TEX MapaMeTpoB U pa3Mme-
POB, KOTOpPbIE MOJYUHSIOTCS CTPOTO OIPECIIEHHON MaTeMaTHYeCKol 3aKOHOMEPHOCTH, a He JIFOOBIX
3HAYEHUH, MOJIy4aeMbIX B pE3yJIbTaTe pacyeTOB WJIM NPUHUMAEMBIX B MOPSAKE BOJIEBOTO PEIICHUs
[TpuMeHeHHEe TPEANOYTUTENBHBIX YUCET MO3BOJISAET IIUPOKO YHHU(PHIHMPOBATH MapaMmerp MpOAyK-
uu: Macca nonygalOpukara (HETTO), BBIXOJl TOTOBOTO M3/ENNS HE TOJBKO B IMpenenax OJAHON OT-
paciii, HO IpU MEXOTPaciIEBON KOOIIEPALIHH.

Cornacuo I'OCT "[IpeanoyTuTenbHbIC YACTA U PSIIBI MPEAIOYTUTEIFHBIX YUCeN" YCTaHOB-
JIeHbI MIPEINOYTUTENIbHBIC YHCIA U UX PS/Ibl, KOTOPbIE JOJDKHBI ObITh MOJ0XKEHBI B OCHOBY BBIOOpA
rpajanuii mapaMeTpoB, a TaKKe OTIENbHBIX YHCIOBBIX XapaKTEPUCTUK MPOIYKIIMH, BBITYCKAaeMOM
BCEMH OTpaciIIMU HapOAHOIO XO3siCTBa.
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I'OCTowm ycTaHOBIICHBI 4 OCHOBHBIX psjia npeanodrutenbhbix yucen (R5, R10, R20, R40) u
nonoHUTeNbHBIN psan R80. Bece oHu mpeacTaBisitor co0Oi NECATHYHBIE PSABI C OKPYTJICHHBIMHU
3HAYCHHUSIMU YJICHOB F€OMETPUUYECKUX MPOTPECCUI CO 3HAMEHATEIISIMU:

IS psisia RS ... 310 = 1,6
R10 ... 0
R20 ... 10 =1,25
R4O ... 010 =112
R8O ... 910 = 1,059
910 =1,029

N3 0CHOBHBIX PsIZIOB MOXKHO COCTaBUTh PsJIbI C OTPAHUYCHHBIMU TIpeaenamMu. [ mumeBoi
MPOMBINIJICHHOCTH, TOPTOBIH M OOIIECTBEHHOTO MUTAHUSI MPUHAT OCHOBHOW P/ MPEANOYTUTEb-
HBIX YHCEN

R10

100 ; 125 ; 160 ; 200 ; 315 ; 4,00 ;

500 ; 630 ; 800 ; 10,00 ;

OTtHocuTeNbHASI PA3HOCTh MEXKAY CMEKHBIMH YJICHAMHU COXPaHSIETCsS MOCTOSIHHOW Ha MPOTS-
YKEHUH BCETO psija.

Jlist metTckoro psija oHa papHa — 25%.

KonmgecTBo wieHOB B KakIoM jaecatuaHoM uHTepBaie yucen (1-10; 10-100; 100-1000 u
T.1., a Takke 1,0-0,1; 1,0-0,01 0,01-0,001 u T.1.) Mmo6oro psima ocraeTcs MOCTOSHHBIM Ha TIPOTSDKE-
HUU Bcero psiga. KoimyaecTBo uncen B JECSITHYHOM UHTEpBaJe msToro psna pasuo S (1-1,6-2,5-4,0-
6,3); necsroro psaga — paBHo 10. Ilpu 3ToM Kaxablil OCIEAYIOMUN psl BKIOYAEeT BCE YUCIIA Tpe-
JBITYIIAX PSIIOB, T.€. JACCATHIM Psi BKIIOYACT BCE YHCIA IMATOTO PsAAa. PsIbl MpearnovTUTEThHBIX
qricen Oe3rpaHUYHbI B 000MX HampaBieHUsIX. Yucia BbIIIe IeCATH MOMy4atoTCsl YMHOKEHHUEM BETH-
YUH, YCTaHOBJIEHHBIX B uHTepBajie 1-10 wa 10, 100, 1000 u T.1., a yucia menee 1 - na 0,1; 0,01;
0,001 m T.1.

YHUBEPCATLHOCTD PSIJIOB MPEANMOYTHTEIBHBIX drcel, ycTaHoBIeHHBIX [ OCT, mo3BOJSIOT
HIMPOKO HMCIIONIB30BATh UX BO BCEX OTPACISAX MPOMBINIIICHHOCTH.

Psiipl mpeanoyTUTENBHBIX Yrcesl 0003HAYAIOTCS CIIEIYIONIUM 00pa3oM:

— pansl, HeorpanuueHHbIe ipeaenamu R5; R10; R20; R40; R80;

— psibl, ¢ OrpaHMYeHHBIMU npeaenamu U yuciamu RS (...40...) - paa RS, HeorpannueHHbIN
BEPXHUM U HWKHUM MpeeiaMu, HO ¢ o0s3aTenbHbiM BTtoYeHueM wiena 40; R 10 (1,25) - psn R
10, orpannyeHHBIN YieHOM 1,25 B KauecTBE HIDKHETO Tpeiena

B oTaenpHBIX ciaydasx HE MPENCTaBIsIeTCS BO3MOXKHBIM, a M HET 0c000i HEOOXOAMMOCTH
UCIIOJIb30BaTh BCe uncia psaga. CTaHIapToOM JIONMycKaeTcs MPUMEHSTh TaK Ha3bIBAEMBIC IPOHU3BO/I-
HBIE psijia, MoTydaeMble U3 OCHOBHBIX R5-R40 myrem oTOopa Kaxa0ro BTOPOTo, TPEThEro, YeTBEp-
TOTO WIX N-TO WieHa psna. [[pou3BoaHBIE PSIbI OOBIYHO MPUMEHSIOT B TEX CIydasX, KOrja ycTa-
HABJIMBAIOT TPAJally MapaMeTPOB U pa3MEpPOB, U IPYTHX YUCIOBBIX XapaKTEPUCTHUK, 3aBUCUMBIX OT
mapaMeTpoB W pa3MepoB, 00pa30BaHHBIX Ha 0a3e OCHOBHBIX psIOB. [IpOM3BOMHBIC PSAIBI UMEIOT
CBOE 0003HAauUEHUE: K 0003HAYEHHUIO OCHOBHOTO WM JOMOJHUTENBHOTO Psilia, U3 KOTOPOTO COCTaB-
JICH TIPOM3BOJIHBIA PSJI, Yepe3 HAKJIOHHYIO Pa3JIeIUTEIbHYI0 YepTy MPHUCOSAHHSICTCS IU(pa yKa3bl-
BaloIasi, myTeM oTOopa kKakoro wieHa (2,3,4, ..., N) oOpa3oBaH MPOU3BOIHEIN psill, a B CKOOKax yKa-
3BIBAIOTCSl YJICHBI, OTPAHWYMBAIONINE JAHHBIN Tpou3BOAHBIA psia. Hampumep, R10/3 (...80...) —
MIPOU3BOTHBIN PsiJ, MOTYYSHHBIN U3 KaXKIOTO WieHa oCHOBHOTO psina R10, Bkmtouaromniero uucio 80
U HEe OTrpaHHYCHHBI B 000uX HampaieHusx. [IpousBoansiii psa R10/3 (1...) — COCTOUT U3 KaKIOTO
3-ro uiena ocHoBHoro psna R10 ¢ equHuIeil B kauecTBE HUKHETO Tpesenia. YKa3aHHbI| psija Oyner
coctoaTh u3 wieHoB 1; 2; 4; 8; 16; 31,5... [Ipoussonnsri psg R 10/2(1,25...) Oyner cocTosTe u3
yaeHoB — 1,25; 2,00; 3,15; 5,00; 8,00...
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Psanpl mpeamodTuTeNbHBIX YUCEN Bce 0oJiee HIMPOKO HCMONB3YIOTCS TPU YCTAaHOBJICHUHU
CTaHJapTOB M YHU(PHUKAIMU MPOAYKIMH MHUILEBON MPOMBIIIJICHHOCTH U OOIIECTBEHHOTO MUTAHMUS.
Heo0xoauMocTh MpuMEHEHUs! IPEANOUTHTEIBHBIX YHUCEI ONPENEIISIETCS BCEM XOI0M Pa3BUTHS 00-
LIECTBEHHOT'O IIMTAaHUS U CMEXKHBIX C HUM OTPacCiiel TOPrOBIM U MUILEBOW MPOMBIIUIEHHOCTH, T.€.
HEO0OXOMMOCTBIO KOOIEPUPOBAHUS, B3aUMO3aMEHSAEMOCTH, CHEIUAIN3ALNN U TUIIH3ALUA IPOU3-
BOJICTBA.

1.2 Meroauveckue OCHOBbI YHU(PMKAIMU pelenTyp NPOAYKUNH O0LIECTBEHHOr0 NMUTA-
HUS

Krnaccudukanus MeTofoB aHanu3a, UCHOJIb3YEMbIX B UCCIEIOBAHUSAX, UX XapaKTEPUCTHKA.
MeTo1bl MaTEMaTUYECKON CTaTUCTUKHU, KOPPEISALUUOHHBIA aHAJIN3, YPABHEHUE PETPECCHH.

1.2.1. B pamkax npoBeJieHUsT MEXOTpaciaeBoi yHudukanuu (epepadaThiBaromias MpOMBbIIII-
JIEHHOCTh — TOPTOBJISI-O0IIECTBEHHOE MUTAHKUE) MPUHAT HOBBIM Pa3MEPHBIA psJl, ONPEaSISIOIUT
Maccy moiy}habpruKaToB, KyJUHAPHBIX U3ICIUI U TOTOBOM mpoaykiuu ¢ ¢=1,25 (1.e. mo R10): 50-
63- 80- 100- 125- 160- 200- 250- 315- 400- 500-630- 800- 1000- 1250- 1600 r.

1.2.2. B cootBerctBuHM ¢ 1. 2.2.1. perientypsl 01107 U KYJTHMHAPHBIX U3JEIUN, BBIXOJBI (T.€.
Macca TOTOBOM MPOAYKIIUH) JOIKHBI OBITh YHH(PHIIMPOBAHBI.

1.2.3. Yaubunmupys peuentypsl, cieayeT YYUThIBaTh NPUMEHEHHE MX B PAa3JIMYHBIX TUIAX
MPEANPUITHI OOIIECTBEHHOTO TUTAHUSI.

1.2.4. BxirodeHHbIe B pa3inyHble COOPHUKH PELETITYPhl OJTHOTO U TOTO K€ OJ0a TOIKHBI
obecrieunBaTh €IMHBINA BKYC.

1.2.5. Pa3pabaTbiBas peLenTypsl, HampuMep, IePBbIX OJII0I, HAI0 OTKA3aThCs OT HEOOOCHO-
BaHHOT'O MHOT000pa3usi BapUaHTOB BKYCOB OJJHOTO W TOTO K€ OJ07a, HE 3aBHCUMO OT TOTO, JUIS
KaKoro kjacca mpeanpuatus (mo kakoil kojoHke COopHHMKa penentyp) pazpaboTaHa perentypa.
J1oOUTBCS 3TOTO MOYKHO U YHH(DHKAIUEH caMUX pElenTyp U YHU(PUKAIIMN BBIX0/1a OJIFO/I.

1.2.6. OCHOBHBIM KpUTEpHeM YHU(PUKALUN PELENTYPHI ABISETCS:

— cO0JII0/IEHNE MTOCTOSIHCTBA COOTHOILIIEHUSI KOMIIOHEHTOB OJIt0/1a (U3/1€m1s), CO3AI0IIMNX €ro
OCHOBHOI BKYC, B Mpe/eiax pelenTypbl Wiu Tpymmbl 01107 (3To ompenenser "0azuc" penenTtypsl)
HanpuMep, B perentype Oopia (o TpeM KOJIOHKaM) JOHKHO COXPaHSIThCSl OJIMHAKOBOE COOTHOLIE-
HUE CBEKJIbI, CBEKEH KaIyCThl, MOPKOBH, NETPYLIKH, pernuyaroro jgyka kak 1,0:1,00:0,25:0,06:0,25
COOTBETCTBEHHO;

— Ha OCHOBaHUM "0a3uCHOI" perentypbl IPOBOAUTCSA pa3paboTKa PEeLenTyp acCOpTUMEHTA
onpezaeneHHol rpynmnsl Oato7. Hanmpumep, Ha ocHOBe "Oa3ucHoi" perentypsl Oopiia pa3padoTaHbl
perenTypsl Ipyrux Oopieil — ¢ uepHocauBoM, rpudamu, (paconbro, KIeIKaMu, OTINYaroIIUecs 10-
MOJIHUTEJIbHBIM Ha0OpaM POAYKTOB;

— pa3paboTka yHU(UIIMPOBAHHOM OCHOBHI (0a3bl) Onrofa (M31enus) — Kak noiydadpukara
BBICOKOM CTENEHU T'OTOBHOCTH, MCIOJb30BAaHUE KOTOPOrO MO3BOJISIET 00eCHedYuTh MHOI000pasue
ACCOPTHUMEHTOB B Tpejesiax ¢ 3aJaHHBIM (TPAaJUIMOHHO MPHUHSITHIM) BKYCOBBIMU KauecTBaMH (Ha-
npumep, Oopiiesasi, CyroBasi 3allpaBKu, MaccepoBaHHbIE OBOIIM U Ap.) Takum obpazoM, yHu(uUKa-
Ul pelenTyp O3HAYaeT, YTO Ha MPEANPUATUIX OOLIECTBEHHOTO MUTAHUS MPOAYKIHUIO OyIyT roTo-
BUTH IO palMOHaNbHOM penentype. Ha ocHOBaHMM BBIOpaHHOTO AJIsi OTpAciu psAa MPeArnoyYTH-
tenpHBIX uncen R10(p=1,25) B penentypax Omrox u3 Msica no COOpHHUKY perenTyp OJrox U KyJu-
HAPHBIX U3JIENINNA, Macca MOPIHOHHBIX MOTypadbpruKaToB U3 PyOJICHON MacChl, MOKYMAIONINX OT Te-
pepabaTtbiBarolell MPOMBIIUIEHHOCTH IIPUHSTA PABHOM:

mo 1-i KoJI0HKe; 2-1 KONOHKE; 3-i1 KOJIOHKE

- 1251 80r

— HOpMa 3aKJIAJIKH MPOYKTOB B PELETITypax CallaTOB, MEPBLIX OO, COYCOB, TAPHUPOB, Psi-

Jla CIaKuX OJII0JT TpeIyCMOTpEeHa Ha BIX01 ToToBOM mpoaykiuu 1000 T
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— HOpMa 3aKJIaJIKU MPOJYKTOB B PELENTYPAaX MYYHBIX KOHAUTEPCKUX M OYJIOUHBIX M3JEIUN
npeaycmoTpensl Ha 10 kr 100 mTyk.

IIpakTuyeckoe 3axanue:

[TpoBecTy yHHU(DHKAIUIO peLENITYpbl HOBOTO MPOIYKTA MO CIACAYIOIINM ITapaMeTpam:
1. mo macce nonydadpukara;

2. 1O BBIXOJIy TOTOBOTO OJto/a (M31eHs).

KoHnTpoJsbHbIe BOnpockl

1. Yro moHuMaroT 1moj yHu(pUKamuen mpoayKiuu?

2. llapamerpuueckue CTaHIApTHl, B KOTOPBIX YCTAHABIMBAIOTCS PSAABI MAPAMETPOB M pa3-
MepOoB, Hanbosee palMOHATIBHBIX JUIsl OTpaciiel U CMEXHBIX C Hel oTpaciel (Hampumep, Msco- U
peIOoniepepabaTbIBaromIeil ¢ 00IECTBEHHBIM ITUTAHUEM).

3. CucreMa npeAnouTUTENbHBIX YHCEN.

4. TlpoBeneHnue MexorpacieBol yHH(pukanuu (mepepadaThiBaromiasi MPOMBIILICHHOCTh —
TOPrOBIIA-00IIECTBEHHOE IUTAHKE).

5. UYrto npexacrasisieT co00il HOBBIN pa3MepHBIN psin?

6. UTo sBJIsIETCS OCHOBHBIM KpUTEpUEM YHU(DUKALUHU PeLenTyphl?

INPAKTHYECKAS PABOTA Ne7
Tema: Kinaccupukauuss MeTog0B aHAIN3a, UCHOJIb3YeMbIX B HMCCJIEI0BAHUAX, UX Xa-
paKTepuCTHKA

Heap padorbi: OcBOCHNHE METO/I0B aHAIN3a, UCIOIb3YEMbIX B UCCIIEIOBAaHUAX, UX XapaKTe-
pHCTHKA.
B pe3yabTaTe ocBOeHUsI TeMbl (OPMHPYIOTCS 3HAHUS B 00JACTH HAYYHOH TEXHOJOTHH
IPOM3BOJICTBA OJIIOJ M U3JENUH.
®opmupyercs yactb Komnerenuuu YK-1. CnocoOeH ocylecTBIATh KPUTUYECKUI aHAIIN3
npoOJEeMHBIX CUTyalluii HA OCHOBE CUCTEMHOTO 110/1X0/1a, BEIpabaThIBaTh CTPATErHIO EHCTBUI.
OIIK-2 — CnocobeH pa3pabaThiBaTh MEpPOTPHUSATHS
[0 COBEPIIEHCTBOBAHUIO TEXHOJOIMUYECKUX MPOLECCOB NMPOU3BOACTBA MPOAYKIMH Pa3IMYHOIo Ha-
3HAYCHHUS.
OIIK-4: CnocoOeH HUCIONB30BaTh METOALI MOJIEIIH-
POBaHUS TPOIYKTOB M NMPOEKTUPOBAHHS TEXHOJOTHYECKUX IMPOIECCOB MPOU3BOJCTBA MPOIYKIIHH
UTAHUS.
OIIK-5: Crioco0eH ncnonp30BaTh HAyYHbIE 3HAHUS U
HaBBIKM HCCIIEIOBATEIbCKON AEATENbHOCTH JAJIS pEIleHUs] OpraHu3allMOHHO-TEXHOJIOIMYECKHX 3a-
Jad.
CpeacrBa o0yuennsi: COOpHUKU TeXHOJIOTHYecKuXx HopMmatuBoB, 'OCTHI Ha MeTOIBI HC-
CJIEZIOBaHUH MUTIEBBIX IPOTYKTOB
MatepuanabHoe o0ecniedeHue: KOMIBIOTEPHI

Teopernyeckas yacrb

HccnenoBanue a1000ro NUIIEBOro MpoAYyKTa — CIOXKHAsI aHANUTHYecKas 3aaada. M3-3a oco-
OeHHOCTEl cocTaBa M MHOTOKOMIIOHEHTHOCTH IPOJYKTOB HEOOXOAMMO MpUCIOCcabIuBaTh CTaH-
JapTHBIE METOJbl K OCOOEHHOCTSIM COCTaBa M (PU3UKO-XUMHUYECKOW CTPYKTYpPHI MPOIyKTa — T.€. B
KaX/IOM KOHKPETHOM cily4yae TpeOyeTcs MpoBeeHHe B TOM MIIM UHOW Mepe aHAIMTHYECKOW ucclie-
JIOBAaTEIbCKOM pabOTHI.
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CeroHss MOXHO BBIJEIINUTD CIEAYIOLUIME METO/bI, HAIIEAIINE MIUPOKOE NPUMEHEHNE B IHU-
II€BOIl IMPOMBIIUIEHHOCTH: Tra30Basg XpomaTtorpadus, MXHAKOCTHas XpomaTorpadusi, aTOMHO-
abcopOIMOHHAs CHEKTPOMETpHs, (OTOMETPHS, JIOMUHECICHLUS, KalWUIApHBIN 31ekTpodopes,
UH(paKpacHas CIEKTPOCKOINHUs, IEKTPOXUMHUS, KIACCUUYECKHE METOAbl aHaiu3a (TUTPUMETpHS,
IpPaBUMETPHS), PEOJIOTMUECKHE METO/IbI UCCIIEA0BAHNS.

B Hacrosiee Bpemsi oTMeyaeTcss yBEIMUYEHHME J0JIM XpoMaTorpapuueckux METOAOB M Ka-
NWUTIPHOTO 3JeKTpodopesa, YTO yKa3bIBaeT Ha MEPBOOYECPEAHYIO BAXKHOCTh OCBOCHUS JAHHBIX Me-
TOJIOB JJISl IUILEBOM NMPOMBIIUIEHHOCTH. B OyayiieM Bo3pacTeT HCIOJIb30BAaHHE CIEKTPAIbHBIX,
aTOMHO-a0COPOLIMOHHBIX METOJIOB U METOJI0B KAIMUIIPHOTO 3JIEeKTpodopesa A NPOBEACHHS HC-
CJIEJOBaHMM Ka4eCTBa ChIPbsA U 'OTOBOM MpoayKuuu. M3 aToro cienyer, 4To 0CBOCHHE METOAOJIOIU-
€l OLICHKHU CBOWCTB ChIPbS U I'OTOBOM NMPOAYKLIMH JUUIS MHKEHEPOB-TEXHOJIOIOB UMEET CaMO€ BaxK-
HOCE 3HAYCHUE.

Memoovl onpedenenus nokazamenei Kauecmsea coipbs U NPOOYKMOE NUMAHUSL

B 3aBucuMOCTH OT IPUMEHSAEMBIX CPEACTB U3MEPEHHHM METOABI NOAPA3IEIISIOTCS Ha U3Me-
pUTENIbHBIE, PETUCTPALIMOHHBIE, PACUETHBIE, COLIMOJIOTUYECKHE, IKCIIEPTHBIE U OPraHOJENTHYECKHE.

Hzmepumenvrvlie memoos: 6a3UpyroTcss Ha MHPOPMALUMH, MOJy4yaeMOll ¢ UCIOJIb30BaHUEM
CPEICTB U3MEPEHUN U KOHTPOJS. C MOMOIIBI0 U3MEPUTEIBHBIX METOAOB ONPEACIAIOT TaKue MoKa-
3aTesu, KaK Macca, pasmMep, ONTUYECKasi INIOTHOCTh, COCTaB, CTPYKTYpa U Ap.

W3mepurenbHble METOBI MOTYT OBITh TOJpAa3elieHbl Ha (PU3NYECKHe, XUMUYECKHE U OHO-
JIOTUYECKHE.

dusnuecKkue METOABl MPUMEHSIOT Ui OnpeieseHuss (GU3NIECKUX CBOMCTB MPOTYKIMHA —
IUIOTHOCTH, KO3 pHLIKeHTa pedpaKkumu, BI3KOCTH, JIMIKOCTH U Jp. K TakuM Meronam oTHOCATCS
MHUKPOCKOIIHSA, MOJIIPUMETPHUS, KOJOPHUMETPHS, pePpakTOMETPHs, CIIEKTPOCKONUS, PEOJIOTHS, JIO-
MUHECLICHTHBIN aHAJIU3 U IpYyTHeE.

XUMUYECKHE METO/bl MPUMEHSIOT JJI ONPEIENIEHUs COCTaBa U KOJUYECTBA BXOMAALIUX B
IpoAyKuMio BeniecTs. OHM MOAPA3AEIAIOTCS HA KOJIMYECTBEHHBIE U KaY€CTBEHHBIE — 3TO METOJBI
AHAIUTUYECKOM, OpraHNuecKoi, pu3ndeckoil u 6MOIOrHIecKOi XUMHUU.

bronoruyeckrue MeTob! UCHONB3YIOT U1l ONpEAETICHNS MUIIEBON U OMOJIOTHYECKOM IEHHO-
CTH mpoaykuuu. VX nmoapasaensior Ha pU3NOIOTHYecKue U MUKpoouonoruueckue. dusnonornye-
CKH€ IIPUMEHSIOT JUIsl YCTAHOBJICHUS CTENIEHU YCBOCHMS U IIEPEBAPUBAHUS NTUTATEJIBHBIX BELIECTB,
0e3BpeTHOCTH, OMONIOrMYECKON 1EeHHOCTH. MUKpPOOHOJIIOTUYECKUE METO/Ibl TPUMEHSIIOT AJis OIpe-
JIeNIeHHsI CTENeHN 00CEMEHEHHOCTH MPOAYKIIUH pa3IMYHBIMU MUKPOOPTaHU3MaMHU.

Pecucmpayuonnvie METOABI — 3TO METOBI ONIPEEIICHH TI0Ka3aTeNnel KayecTBa MPOAyKLUH,
OCYILIECTBIIIEMbIE Ha OCHOBE HAOIOIEHUS U MOJICUETa YKCia ONpeAETICHHbBIX COOBITUH, TPEIMETOB
U 3aTpaT. DTH METO/bl OCHOBBIBAIOTCS Ha MH(QOpPMAIMH, MTOTYy4aeMOi MyTeM PEerucTpaluy U IMo-
cyeTa ONpeIeTICHHbIX COOBITHH, HanpuMep, Mojicyera yucia 1e(eKTHBIX U3/1eIUN B TapTHH U T.1.

Pacuemnvie MeTonpl OTpakalOT UCIOJB30BAHNE TEOPETUUYECKUX U AMIMPUUYECKUX 3aBHCH-
MOCTEH IMOKAa3aTesIe KauecTBa NMPONYKLIUHU OT €€ MapaMeTpoB. DTH METObI MPUMEHSIOT B OCHOB-
HOM TP IPOEKTUPOBAHUHU MPOAYKIUH, KOT/Ia TIOCIEIHSS €llle HE MOKET ObITh 00BEKTOM IKCIEPH-
MEHTAJIBHOTO HCCIIEOBAaHUSA. DTUM e METOJOM MOTYT OBITh YCTaHOBJIEHBI 3aBUCHUMOCTH MEXTY
OTJIeIbHBIMU TIOKa3aTeNIIMU KayecTBa MPOTYKIUH.

Coyuonozuyeckue METOBI OCHOBaHbBI Ha cOOpe U aHAM3e MHEHUH (PAKTUYECKHX U BO3MOX-
HBIX TIOTpeOUTENEeH MPOAYKIIUH; OCYIECTBISAETCS YCTHBIM CIIOCOOOM, C IIOMOIIBIO OIPOCA UM pac-
NPOCTPAHEHUs] AaHKET-BOIIPOCHUKOB, IyTeM IPOBEIEHUS KOH(PEPEHIN, COBEIIaHuil, BEICTABOK, Je-
rycrainui ¥ T.1. TOT METOJ] MPUMEHSIOT Ul OnpeesieHns Ko (HUIUEHTOB BECOMOCTH.

Oxcnepmmubie METOIBI — 3TO METO/BI, OCYILECTBIISIEMbIE HA OCHOBE PELLEHUS, IPUHUMAEMOTO
sKcriepTaMu. Takue MEeTOJbl MIMPOKO MCHOJB3YIOT JUIsl OLIEHKM YPOBHS KadecTBa (B Oamiax) mpu
YCTaHOBJIEHUM HOMEHKJIATYpbI MOKa3aTeNed, YIYUTHIBAEMBIX Ha PA3IMYHbIX CTaAMSIX YIpaBJICHMUS,
IIpU OMpesieleHNH 0000IIEHHBIX MTOKa3aTelel Ha OCHOBE COBOKYIHOCTH €IMHMYHBIX U KOMIUIEKC-
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HBIX TOKa3aTeNeil KauecTBa, a TakKe MPHU aTTECTAI[MM KayecTBa MPOAYKIIUH. DKCIEPTHBIE METOIbI
OLIEHKM KauyecTBa MPOJYKIMU NPUMEHSIOTCS IPU HEBO3MOXKHOCTH WM HEIEeIecOoOOpa3sHOCTH 110
KOHKPETHBIM YCJIOBMSIM OLIEHKHM HCIOJIBb30BaTh PAaCUETHBIE WM MU3MEpUTENbHblE MeTolbl. X Hc-
HOJIb3YIOT CAMOCTOSITENIPHO WJIM B COYETAHUM C JPYTUMH METOAAMU IPU OLIEHKE HOPMATHUBHO-
TEXHUYECKOH JOKYMEHTAIIMH Ha MPOAYKIUIO U KA4eCTBO MPOIYKIIMH, IPH BHIOOpPE HAMIIYUIINX pe-
IIEHUH, peaJIn3yeMbIX B YIPaBICHUU Kaue€CTBOM IMPOAYKIHUH, a TAKXKe AJIs: KiIaccu(UKaluu OLEeHH-
BAaeMOM MPOJIYKIMH U MOTPEOUTENEH; onpeaeaeHnss HOMEHKIATYphl U KO3 (QHUIIMEHTOB BECOMOCTH
HoKa3aresel KauecTBa; BbIOOpa 0a30BbIX 00pa3llOB U ONpENeeHUsl 3Ha4YeHUN 0a30BbIX MOKa3aTe-
Jeil; N3MEepEeHus U OLIEHKH IIOKa3aTesiell ¢ IOMOIIbI0 OPraHOB YYBCTB; OLICHKH €JMHUYHBIX I10Ka3a-
TeJIed, 3HaU€HUs] KOTOPBIX ONpPE/IEICHbl PaCUeTHBIM WJINM U3MEPUTENbHBIM METOJOM; ONpEeAEIeHUS
KOMIUIEKCHBIX I10Ka3aTelIeil KauecTBa U B IPYTUX CIyYasX.

JU1s OLIEHKHU KayecTBa MPOJIYKIMU C ITOMOIIBIO SKCIEPTHBIX METOAOB CO3JAI0T HKCIEPTHBIE
KOMHUCCHH (TEXHUYECKUE, AETYCTAllMOHHBIE U Ap.). DKCIIEpTHAasE KOMUCCUS COCTOUT U3 JIBYX I'PYIIIL:
paboueil u 3xcniepTHOi. [Ipu popMHpOBaHUN SKCHEPTHON IPYMIIbl YYUTHIBAIOT MCUXO(PU3NOIOTH -
YECKUE BO3MOKHOCTH JKCIIEPTa U COCTOSIHUE €r0 3/I0POBbs. DKCIEPT J0JKEH ObITh KOMIIETEHTHBIM,
JICIOBUTHIM U OOBEKTHBHBIM.

Pabouas rpymnma ocymiecTBisieT MOATOTOBKY M MPOBENEHHE HKCIEPTHON OICHKH KayecTBa
HOPOAYKIMH, U aHAJIHU3 €€ PE3yJIbTaTOB.

OneHka ypoBHsI KauecTBa MPOAYKLUHU - 3TO COBOKYITHOCTb ONEpaluii, BKIIOYaoIas BbI00Op
HOMEHKJIaTyphl ITOKa3aTeslel KayecTBa OLIEHUBAEMON MPOAYKIIMH, OIpeiesIeHe 3HAYeHUH 3TUX I10-
KaszaTesjiell U corocTaBiieHue Ux ¢ 0a3oBbIMU. [Ipu poBeeHNM IKCIIEPTHOM OLIEHKU KauecTBa Ipo-
JOYKLUU NPEACTaBISIOT B BUAE HEPAPXUUECKOM CTPYKTYPBHI.

OO000111eHHbIE [T0KA3aTeIN OTHOCAT K CAMOMY BBICOKOMY YPOBHIO, a TPYIIIOBbIE KOMILIEKC-
Hble — K HIDKEpAcIooKeHHbIM. Ha HMXKHEM ypOBHE CTPYKTYpHOW CXEMbl HaXOJSATCSl €IMHUYHBIE
nokasarenau. Yucio ypoBHEH MepapXUU ONPENENAETCs CI0KHOCTBIO MPOAYKIUH, KOJINYECTBOM I10-
Kazaresel, 1eIblo U TpeOyeMoil TOUHOCTHIO.

Opeanonenmuyeckue METO/bI — METO/IBI, OCYIECTBIIIEMbIE HA OCHOBE aHAJIN3a BOCHPUATUI
OpraHoOB UyBCTB. 3HaUEHMs MTOKa3aTeNell KauecTBa HaXOATCs MyTeM aHau3a MOJIYYEeHHBIX OLIyIIle-
HUI Ha OCHOBE MMEIOIErocs onbITa. TOJKOBaHME TEPMHUHA «OPTaHOJIENITUYECKUI) POUCXOAUT OT
IPEYECKOro CIIoBa «0rganony (opyaue, HHCTPYMEHT, opraH) miroc «lepticos» (ckinoHHbIH OpaTh win
NPUHUMATD) U O3HAYAET «BBISIBJICHHBIH C TOMOIIBIO OPTraHOB YYBCTBY.

JU1st OLIEHKH HEKOTOPBIX MPOAYKTOB MPUMEHSIOT CrieU(pHUECKUe IPU3HAKH, HE TIOKa3aHHbIE
B IIPUBEICHHON Ki1accu(UKaIiy.

KoHnTponb kauecTBa NpoIyKTOB NMUTAHMsI, KaK MMPaBUIIO, OCHOBAH HAa COYETAaHUM OpPraHojel-
TUYECKUX U MHCTPYMEHTAIbHBIX (WM IPYrHMX HECEHCOPHBIX) MeTo0B. Hanpumep, Mukpodbuoaoru-
YeCKHE M0Ka3aTeu Hapsay ¢ OPraHOJIENTUYECKUMH IIPUMEHSIOT I OLICHKH CBEXKECTH IHILH.

B 3aBucuMocTH OT OCTAaBIEHHOW 3a/1a4il MPUMEHSIOT Pa3InYHbIE METO/IbI, KOTOPHIE MOYKHO
pa3enauTh Ha TPU IPYIIIBL:

— METO/Ibl IPUEMIIEMOCTH U MPEANOYTEHUS (IPEITOUYTUTEIbHOCTH, KEIAaTeIbHOCTH, YAOBIE-
TBOPUTEIBHOCTH);

— METObl Pa3INYUTENbHbIE (CPABHEHUS, pa3nuueHus, tuddepeHnuanmn);

— METOBI ONIUCATENbHBIE.

H3zmepumenvHbie Memoovl Uccied08ans.

CnexmpanbHuvle Memoobl

Cpenu coBpeMEHHBIX METO0B (PU3UKO-XMMHUUYECKUX aHAIM30B BCe OOIbIIIEe paclpocTpaHe-
HUE MPHOOPETAET CIEKTPOCKOIHUS, MO3BOJISIONIAs IMOJY4YUTh Haubosiee MOIHYIH0 MHGOPMAIUIO O
BAKHEUIINX CBOMCTBaX Mpoaykra. CrieKTpallbHble METO/IbI UCCIIEIOBAHNS OCHOBAHbI HA MCIONb30-
BaHWH SIBJICHUSI TTOTJIOMICHUS (MM MCITYCKaHUS) SJIEKTPOMAarHUTHOTO U3JTYyUEHUSI aTOMAMH WU MO-
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JIEKyJIaMHU OTpe/IeJICHHOTO BemecTBa. CIEeKTPabHBIN aHAIU3 UCIIONIB3YETCs IS OMPEEICHUs pas3-
HOOOpa3HBIX OPTAHMYECKUX COCAMHEHHH, a TaKKe MUHEPAIbHBIX JJICMEHTOB ¢ KOHIIeHTparuend 10
210" mousi.

CrekTpanbHble METObl JAOT IIWPOKUE BO3MOXKHOCTU JUIs HAOJIONECHUS U UCCIIEIOBAHUS
COOTBETCTBYIOIIUX AHATUTHYECKUX CUTHAJIOB B PA3JIMYHBIX OOJIACTSIX AJIEKTPOMATHUTHOTO CIICKTpa
— PEHTTeHOBCKOE U3llyueHue, yaprpaduosneroBoe (YD) uznydyeHue, BUAUMBIN CBET; HHPpaKpacHOe
(MK), a Taxke MUKPO- U PaJIMOBOJIHOBOE U3JTyUEHHE.

CHeKTpOCKOIHUIO YCIIOBHO MOXKHO Pa3AeIUuTh HA SMUCCHOHHYIO U a0COPOIIMOHHYIO.

Omuccuonnas CUEKTPOCKONUS UCCIENYET U3IydaTeabHyl0 CIOCOOHOCTh BemiecTBa. Memyc-
KaHHUE DHEPrHH CBSI3aHO C NPEIBAPUTEIBHBIM TEPMUUYECKUM U DHEPreTUYECKUM BO30YXKIECHHEM
aTOMOB, KOTJa JJICKTPOHBI C OCHOBHOTO YPOBHS IMEPEXOMAST IMPH IMOTJIONICHUH YHEPTUU Ha Oosee
BBICOKMH SHEPIE€TUYECKUI YPOBEHbD.

Abcopbyuonnas CIEKTPOCKOIHUS UCCIIEAYET MOTIOMATENbHYI0 ClIocOOHOCTh BenlecTBa. [lpu
9TOM aHaJU3UPYEMYyI0 NPOoOYy MOMEMIAIOT MEXAY MCTOYHUKOM 3JIEKTPOMArHUTHOTO H3IIyYEHUS C
OTIPE/ICIICHHBIM JIUANa30HOM YacTOT M CHEKTpoMeTpoM. CHEeKTpoMeTp U3MepsieT WHTCHCHBHOCTh
CBeTa, MPOIIEIIEero yepe3 Mpoly, B CPAaBHEHUU C UCTOYHUKOM MEPBOHAYAIBHOTO H3IYUYCHHS MpU
3a1aHHOU JIJIMHE BOJIHBI.

Jl5ig viccneioBaHus CBOMCTB MUIIEBBIX MPOIYKTOB HAMOOIBIINN UHTEPEC MPEICTABISIIOT 00-
nactu: Bunumas (200-400 HM) co CTEKJISHHOW ONTUKOM, yiapTpaduoneroBas (400-800 um) ¢ kBap-
1IeBOM ONTHKON M MHpakpacHas (2-15 Mkm).

[Tox BO3ACHCTBHEM Pa3IUIHBIX U3ITYYSHUH MPOUCXOAT AICKTPOHHBIC ITEPEXObl B MOJIEKY-
JaxX BEIIeCTBAa HIJIM CBOOOJHBIX aToMaxX HCCIEAYyeMOT0 XHMHUYECKOro 3JIeMEHTa (aHATUTHYECKHA
CUTHAJI — TIOTJIONICHUE WJTM UCITYCKAHKE), & TAK)KEe M3MCHCHHSI OPUCHTAIIMY CITMHOB aTOMOB (aHATH-
TUYECKUI CHUTHANl — SACPHBIM MAarHUTHBIM PE30HAHC) WU 3JIEKTPOHOB (AHATMTUYECKUN CUTHAN —
QJICKTPOHHBIN IMapaMarHUTHBIA PE30HAHC). AHAIUTHYECKUE CUTHAIBI M3MEPSIOT PAa3IMYHBIMH Me-
TO/IaMHU.

B tabnuue 1 npuBeneHa kinaccupuKkanys CieKTpaJbHbIX METOJIOB.

Tabnuma 1 — Knaccudukanus cnekTpalbHbIX METOJIOB

Cnekrpockonusa | CTOUYHUK aHamuTu4e- | AHAIUTUYECKHUM CUTHANI Meron
CKOr'0 CHUTHaJIa
MonexynspHas Momnekyna [Mornomnienue (abcopOums) | MonekysIpHO-a0COPOLIMOHHY IO
cnektpometpuio (MAC)
Ucnyckanue (romuHec- | MoJEKyJISIpHO-TIOMUHECIICHTHYIO
LECHLIHS) (MJIC), nnu payopumerpuio
AToMHas ATom [Nornomenue (abcopoOuus) | AromHo-abcopOimonnyo (AAC)
Hcnyckanue (amuccus) ATtomHO-3MHccHOHHYIO (ADC)
MaruaurtHoro Anpo aromoB (Mar- SnepHblii MarHUTHBIN pe- | CHEKTOMETPHS SIIEPHOrO MarHuT-
pe3oHaHca HUTHBI MOMEHT sI1Ipa) 30HaHC — SIMP-cniektp HOTO pe3oHanca (SIMP)
OnexTpoH (MarHuT- ONeKTpOHHBIN Tapamar- CrieKTpoMeTpHst SIEKTPOHHOTO
HBIM MOMEHT 3JIEKTPO- | HUTHBIN pe3oHaHc — OIIP- IapaMarHUTHOIO pe30HaHca
HAa) CIIEKTP (BI1P)
Macc- Non Macc-cnektp Macc-cnekrpomeTpus
CHEKTPOCKOTHS

IIo HUCTOYHUKY U TUITY AHAIIUTUYCCKOI'0 CUI'HaJIa CIICKTPAaJIbHBIC METOAbI Pa3ACIA0OT Ha MO-

JeKyIsipHO-abcopOImonHyo cnekrpomerpuro (MAC) u monekynsipHo-moMuHectieHTHYI0 (MJIC),
win (hIyopuMETpHIO; Ha aTOMHO-a0copOionHyto (AAC) u aroMmHO-3MuUccHOHHYIO (ADC), a Takxke
CHEKTPOMETPHIO SIEPHOI0 MarHuTHOro pezoHanca (IMP) u 35ekTpoHHOTO MapamMarHuTHOTO Pe30-
HaHca (OI1P).

Monexynapno-abcopbyuonnas cnekmpomempusi

25



B MonekymsipHO-aOCOpOIIMOHHON CIEKTPOMETPUH HCCIIEAYIOT aHATMTHUYECKUE CUTHAIBI B
obmactu ot 200 1o 750 HM (Y D-u3nydeHue U BUANMBINA CBET), BEI3BAaHHBIC SJIEKTPOHHBIMH TIEPEX0-
JlaM{ BHEIIHMX BAJIEHTHBIX 3JIEKTPOHOB, a TakKe rnoriomieHue uznydenus B UK- u MmukpoBoiHOBOM
o0JacTu, CBA3aHHOE C U3MEHEHHEM BpallleHUs U KOJIeOaHHsI MOJIEKYJI.

Haubonee mmpokoe pacrpoCTpaHEHUE MOJYYIHI METOJI, OCHOBAHHBIN HA W3YYCHHUH IIOTIIO-
IICHUSI B BUIUMOW 00JIacTH CIIeKTpa B MHTepBajie JUH BojH oT 400 mo 750 HM — doromeTpus; a
TaK)Ke€ METOJI, OCHOBAaHHBI HA TOTJIONICHUH M3IYYCHHUS B PA3IIUYHBIX YacTAx MH(ppakpacHOU 00-
JACTHU 3JIEKTpOMAarHuTHOro crnekrpa — MK-cnekrpomerpusi, daiie BCEro UCMOJb3YIOT MOTJIOLIEHNE
U3ITy4eHUs] B CpeaHel (ImrHa BOJHBI 2,5 — 25 MkM) u OmmwkHe#d (nmuHa BoiHb! 0,8-2,5 mxm) MK-
obnacTu.

@omomempus

doToMeTpUYECKHil METO/T KOJIMYECTBEHHOI'O aHaJu3a OCHOBAH Ha CIIOCOOHOCTHU OIpenesie-
MOTO BEIIECTBA, KOMIIOHEHTA CMECH WJIH MX OKPAIIEHHBIX (hOPM IMOTIIOMIATh JIEKTPOMArHUTHOE U 3-
Jy4eHHe ONTUYECKOro auamnazoHa. CriocoOHOCTh K MOTJIOMICHHUIO 3aBUCHUT OT IIBETHOCTU HCCIIEIye-
MOTO BelecTBa. [[BeTHOCTh onpenensercs 3JeKTPOHHBIM CTPOCHUEM MOJIEKYJIbI, OOBIYHO €€ CBSI3bI-
BalOT C HaJMYHUEM B MOJIEKYJIe TaK Ha3bIBaMbIX XPOMOMDOPHBIX TPy, 00YCIOBIUBAIOIIUX MOTIIO-
HICHUE JIEKTPOMArHUTHOTO U3JTy4EHHUsI BEIIECTBOM B BUAUMOM 1 Y D-001acTsX criekTpa.

OO6mas cxema BBIMOJTHEHUS] (OTOMETPUUYECKOTO ONPEACTEHUS eHa U BKIIOYACT CIEAYIo-
[IUE CTAIUH:

— MOJTOTOBKY MPOOKI U MEPEBEICHUS OMPEENIIEMOro BEIIeCTBa UM KOMIIOHEHTA B PacTBOP,
B PEAKIITMOHHOCTIOCOOHYIO, B 3aBUCUMOCTH OT XUMH3Ma aHATUTHICCKOU PEeaKIuu Gopmy;

— MOJY4YEHHE OKPAIICHHOW aHAIMTUYECKOU ()OPMBI OMPEENIIEMOro BEIECTBA B PE3yJIbTATe
MPOBEJICHUS I[BETHOW PEAKIMU MPH ONTUMAIBHBIX YCIIOBHUSAX, O0CCIICUMBAIONINX €€ H30MpaTEITh-
HOCTb Y UyBCTBUTEJIbHOCTB;

— U3MEPCHHE CBETOMOIONIAOIICH CIIOCOOHOCTH aHATUTUIECCKON (DOPMEI, T.€. PETHCTPAIIHS
AQHAJIUTUYECKOTO CUTHAJIA MPU ONPEAEICHHBIX YCIOBHUSAX, OTBEUAIOIIMX €ro JIOKAJU3alLUU U Hau-
0oJIbIIIel MHTEHCHUBHOCTH.

[TpOMBIIITIEHHOCTRIO BBITYCKAIOTCSA PA3IUYHbIE MPHOOPHI MOJIEKYISIpHO-a0COpOIIMOHHOM
CHEKTPOMETPUH — KOJIOPUMETPHI, (OTOMETPHI, (POTOIIEKTPOKOIOPUMETPHI, CIIEKTPOPOTOMETPHI U
T.A., B KOTOPBIX YCTAaHOBJICHBI Pa3IMYHbIe KOMOMHAIIMN HCTOYHUKOB CBETa, MOHOXPOMATH3aTOPOB U
peuentopoB. [IpubGopbl MOKHO KiTacCU(DUIIMPOBATH CIEAYIOMIUM 00pa3oM:

— TI0 CITOCO0Y MOHOXPOMATH3AIUH JIYUHCTOTO MOTOKA — CIIEKTPOPOTOMETPHI, T.€. MPUOOPHI C
MPU3MEHHBIM WJIH PEIIETOYHBIM MOHOXPOMATOPOM, TO3BOJISIONINE JOCTUTATh BBICOKOW CTETICHU
MOHOXpOMAaTH3aIul pabovyero M3nydeHus; (HOTOIIEKTPOKOIOPUMETPHI, T.€. MPUOOPHI, B KOTOPHIX
MOHOXPOMAaTH3aIIUsI IOCTUTAETCS C TOMOIIIBIO CBETO(OUIBETPOB;

— M0 CMocO0y M3MEpPEHUs — OJHOIYYEeBBIE C MPSAIMOW CXeMOW H3MepeHHs (MPSAMOMOKa3bI-
BAIOIINE) U JBYXJIYYEBBIE C KOMIICHCAIITMOHHON CXEMOIA;

— 10 CO0CO0Y perucTpanuu U3MEPEHU — PErUCTPUPYIOIINE U HEPUTUCTPYIOIIHE.

B nacrosimiee BpeMsi mpuMeHEHHE aBTOMATH3UPOBAHHOTO, YIPABISIEMOTO MHUKPOMPOIECCO-
poM (oToMeTpa B OOMNBIINEH CTENEHU PACHIMPSET BO3MOXKHOCTH CIEKTPO(POTOMETPUU: TO3BOISET
MIPOBOJIUTH U3MEPEHUST OOJBIIOTO KOJIMYECTBA 00Pa3IOB MPHU Pa3IUYHBIX JJIMHAX BOJH Yepe3 pas-
JUYHBIE HUHTEPBAJIbI BPEMEHH.

Hngbpakpacnas cnekmpomempus

Nndpakpacuas cnexrpockonusi (UK) npeacrasnser coboit 0auH U3 HOBEUITUX (PU3HUECKUX
METO/IOB KOJUYECTBEHHOTO M Ka4€CTBEHHOTO aHaJM3a MUIIEBBIX MPOIYKTOB. ITOT METO/ MO3BOJIS-
€T MOJy4aTh JOCTATOYHO MOJIHYI0 MH(POPMAIMIO O CTPOCHHHM U COCTaBE OPraHUYECKUX BEIIECTB.
HNK-u3nyuenne nmpuMeHsIeTCsl JJIS MCCIENOBAaHUS >KHPHOKHCIIOTO COCTaBa MOJIOYHBIX TPOIYKTOB,
HIIMPOKO HMCHOJIB3YETCS JUIsl ONpEAENIeHUs] MEeCTULUI0B B PA3IMYHBIX MUIIEBBIX MPOIYKTaxX, MpHU
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aHaJIM3€ MUIIEBbIX KpacHUTeNlel, a TaKkKe JJIsi KOHTPOJISI TEXHOJIOTHYECKUX MPOLECCOB MPH mepepa-
00TKE pPacTUTEIHLHOTO U )KUBOTHOTO CHIPbSI.

K HacTosimieMy BpeMEHU H3y4€HBI U CHCTEMAaTHU3HPOBAHBI MH(PPAKPACHBIE CIIEKTPBI Oojee
yeMm 20 000 coenuHEHMH, YTO CYIIECTBEHHO OOJierdaeT MpakTUYECKOe MpOBeAeHUs aHanu3a. J{ms
MOJIYYSHUS MEPBbIX OPUEHTUPOBOUYHBIX JIAHHBIX YaCTO MOJIb3YIOTCS TaK Ha3biBaeMoi kaptoi Koui-
Tyla, Ha KOTOPOM yKa3aHbl CHEKTpaJibHbIE OOJACTH MHOTHMX XapaKTEpPUCTUYECKUX YacToT. Jlis
OKOHYATEJIbHBIX BBIBOJIOB OOBIYHO TpeOyeTcst Oojee TIAaTeNbHbIH aHanu3 crnekTpa. MHorga 3agayda
KauyeCTBEHHOI'O aHaJIM3a MOXET OBbITh pelIeHa MPOCThIM COMOCTABIEHUEM CIIEKTPa W3BECTHOIO CO-
€IMHEHUS U aHAJM3UPYEMOT0 BEIIECTBA.

KonunuecTBenHslil aHanu3 mo WH(pakKpacHbIM CIIEKTpaM OCHOBaH Ha NMPUMEHEHHH 3aKOHa
Byrepa-JlamGepra-bepa. Yarie Bcero 37€ch HCIOIB3YETCs METO] TPAAYUPOBOYHOTO TpaduKa.

[Ipumenenne MK-crniekTpockonuu yamie oka3biBaeTcs 0oJiee MOJIE3HBIM B Ka4eCTBE JIOMOJI-
HUTEJIIBHOTO METOJIa TIPHU MPOBEICHUN MICHTH(HUKAIIMN YUCTHIX BEIISCTB IMOCIE Xpomarorpaduye-
CKOT'O pa3JieJIeHHs] CJIOKHBIX KOMIIOHEHTOB MUIIEBBIX MPOoaAyKTOB. HdpakpacHbIil CIEKTp OpraHu-
YECKOTO COCIMHEHUS SIBJISICTCS OJJHUM M3 HAauOoJIee OJHO3HAYHBIX (PU3MYECKUX CBOMCTB BEUICCTBA.
HK-cniextp 60jee TOYHO XapaKTepu3yeT BElIeCTBO, YeM TeMIlepaTypa IJIaBiIeHHs], oKa3aTelb mnpe-
JIOMJICHMSI WU TUIOTHOCTH. [Ipu »TOM coBceM He 00s13aTenbHO MMETh 00pasel] M3BECTHOTO IS
CPaBHEHHUSI C OIpPEAETCHHBIM, & JOCTATOUYHO COMOCTABUTH MOJYUYEHHBIH CHEKTP C OMyOINKOBAaHHbI-
MU KPUBBIMH TOTJIOMEeHUS. OHAKO s MACHTU(UKAIIMKA BEeIIECTBA HEOOXOAMMO 3HATh, K KAKOMY
KJIACCy OPTaHMYECKUX COSIMHEHHI OTHOCUTCS OIpeiesieMOoe BEIIeCTBO.

Meroa UK-cniekTpoCKONTUY UCIIOJIB3YETCS JIJIsl OMPEICICHUSI COJIepKaHUsl B MUIIEBBIX MPO-
nyktax BuTaMuHOB A, K, B1, By, Bg, C, HUKOTUHOBOW KUCIIOTHI, TOKO(EPOIOB U KapoTuHa. B xom-
ounaruu ¢ xpomartorpaduein MK-criekTpocKonuo MOXHO MPUMEHUTD IJIs1 UCCIICIOBAHUS apOMaTH-
YEeCKHUX BELIECTB U Psia OPraHUYECKUX COCTUHEHHI.

MonekynapHo-noMuHecyeHmuas CneKmpomempus

JIroMuHECIeHIIMEeH Ha3bIBAlOT CBEUEHHUE ATOMOB, HOHOB, MOJIEKYJ U APYTUX 0OJIee CII0KHBIX
YACTHI BEUIECTBA, KOTOPOE BOZHUKAET B PE3YJIbTATE MEPEX0/Ia B HUX AJIEKTPOHOB MIPU BO3BPAIIEHUN
13 BO30YKJIEHHOTO COCTOSIHUS B HOpMalibHOE. UTOOBI BEIIECTBO HAUaIo JTIOMUHECIIUPOBATh, K HEMY
HEO0OXOMMO M3BHE TOJIBECTH ONPENEIEHHOE KOJMYECTBO dHEpruu. YacTuIlsl BelecTBa, morioas
DHEPTHI0, MEPEeXOoIT B BO30YKICHHOE COCTOSIHHE, TPeObIBasi B HEM HEKOTOPOE BpeMsl. 3aTeM OHU
BO3BPAIIAIOTCS B COCTOSIHUE TOKOsI, OT/IaBasi MPU STOM YacTh SHEPTHH BO30YXKICHUS B BHUJIC KBaH-
TOB JJFOMUHECLICHIINH.

C nomotpo JTIOMUHECIIEHTHOTO aHanm3a (JIA) M0okHO OOHApPYXHUTH B UCCIETyeMOM 00pas3-
Ile IpHCYTCTBHE BemecTBa B Konunentparmu 10" r/r. KadecTBeHHbIH 1 KommuecTBeHHBIH JIA HC-
MOJIB3YIOT TSI OTIPEICICHUSI HEKOTOPBIX BUTAMUHOB B TTUIIEBBIX MPOAYKTaX, COACpKaHue OEITKOB U
JKUPOB B MOJIOKE, MCCIIEIOBAaHNE CBEXKECTU MsCa M PHIObI, TUATHOCTHKHU MOPYM OBOILEH, MIIOJ0B U
0OHapy>XeHHS B MPOJYKTaX MUTAHHUS KOHCEPBAHTOB, JIEKAPCTBEHHBIX MPEMAPATOB, KAHIIEPOTEHHBIX
BEILECTB, ECTULIU]IOB.

CBeueHre, BO3HUKAIOIIEE O] JEHCTBUEM CBETOBBIX JIydeil ONTHYECKOTO JHAaIra3oHa yibT-
paduoneToBbix (Y®) u BUIUMBIX YaCTOT, HOCUT Ha3BaHHE (OTOTIOMUHECIICHIIMU, KOTOPAas B 3aBU-
CHMOCTH OT BHJIa BO30Y)KJICHHOTO YPOBHS M BPEMEHH NpeObIBAaHWS B HEM TMOAPA3ICISICTCS Ha
¢ayopecueHu U GochopeceHIuIo.

dyopecueHIusl — 3TO BHJ COOCTBEHHOTO CBEUCHHMs BEIIECTBA, KOTOPOE IPOIOJDKACTCS
TOJIbKO Tpu 00MydeHuu. Eciu MCTOYHMK BO3OYXKICHHS yCTPaHHUTh, TO CBEUEHHUE MPEKpPAIaeTCs
MrHOBeHHO uiu ciycTs He 6osee 0,001 cex. Docdopeciieniineir Ha3pIBaIOT COOCTBEHHOE CBEUCHUE
BEIIIECTBa, KOTOPOE MPOIOJKACTCS MOCIIEe OTKIIOUEHHUS BO30YKIAIOIIETO CBETA.

Merona dhayopuMeTpur MPUMEHSIOT JJISI YYBCTBUTEIHHOTO OMpPENENIeHUs OYeHb MaJIbIX KO-
JUYECTB AJIIEMEHTOB NP aHAJIM3€ OPTaHUYECKUX BEILECTB, MPU OMPEACIICHUH MAJIbIX KOJIMYECTB BH-
TaMUHOB, TOPMOHOB, aHTHOMOTHUKOB, KaHIIEPOTCHHBIX COCNUHEHUA U Jp. OCHOBHBIM MPEUMYIIECT-
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BOM (pJTyOpUMETPUU N0 CPABHEHUIO C APYTUMH a0COPOLIMOHHBIMUA METOJJaMH SIBJISIETCS] BBICOKAs Ce-
JIEKTUBHOCTb, TaK Kak (uryopeclieHnel o01aaeT 3HAaYuTEIbHO MEHbIIEe YHCIIO BEIIeCTB (Mpexe
BCET0 apOMaTHYECKHEe COEAMHEHUsS M nopdupunbl). Psia coenuHeHnii MOKHO MepeBecTH BO (yo-
pECIUPYIOIIKE, BBEAS B MOJICKYJTY (IIyOPECIIUPYIONIYIO TPYIITY, T.€. hiryopodop (oMuHUGOD).

Amomnas cnekmpockonus

B aToMHOI1 ClIeKTPOCKOINY BEIIEeCTBa UCCIEAYIOT, IEPEBOI UX B COCTOSHUE aTOMHOTO Ta-
pa — aroMHo-aOcopOumonHasi crektpockonus (AAC) wiam ra3zoo0pa3HOe COCTOSHHE — aTOMHO-
sMuccuoHHas criekrpockornus (ADC).

B aroMH0-aOCOpOLIMOHHON CIIEKTPOCKONUM JJIs1 BO30YKIAEHHSI aTOMOB UCIOJB3YIOT TEILIO-
ByI0 sHepruto. Pacnbuisis oOpasell B miiaMeHH, COSIMHEHHs TIepeBOAST B aTOMHBIN map (aToMu3a-
1us1). BompIIMHCTBO aTOMOB BO30YXkIasiCh, MEPEXOAUT HA OOJee BBHICOKUI IHEPreTUYECKUU Yypo-
BeHb. [Ipu oOpaTHOM mepexojie MPOUCXOAUT BblIeTIeHHE dHepruu. B mpoiiecce o0nydyeHus aToMOB
UCCJIEyEMOTI'0 3JIEMEHTA, HAXOASIIMXCS B COCTOSIHUU I1apa, IMHENYaThIM U3Jy4YEHUEM TOTO XKe ca-
MOT0 3J€MEHTa B BO30YXXICHHOM COCTOSIHUM MPOUCXOIUT PE30HAHCHOE IMOTJIONIEHUE. DTOT Mpo-
LIECC CONPOBOXKIAETCS YMEHbIIEHUEM MHTEHCUBHOCTHU JIMHEHYaToro usiyyeHus. M3zmepsemoe mo-
TJIONICHUE SBIISIETCS] MEPOM KOHILIEHTPALUKU CBOOOAHBIX aTOMOB 00pas1ia.

B aTroMHO-3MHUCCHOHHON CIIEKTPOCKONHU BO30YXACHHUS MMPOUCXOAAT MPH TTOMOIIH AJIEKTPH-
yeckux 3apsaoB. [Ipu 3ToM co31ar0TCs BEICOKHE TeMIepaTyphl, OJarogaaps KOTOPbIM OOJIBIIUHCTBO
aTOMOB IIEPEXO/IUT B BO30YXJIeHHOE cocTosHUE. [lornoienne s3Hepruu 3TuMU aTOMaMy HEBO3MO K-
HO, TI03TOMY MPOUCXOIUT dMHccUs (McnyckaHue) (OTOHOB BO30YXKICHHBIX aToMoB. OmpeneneHue
AJIEMEHTOB B OOJIBIIMHCTBE CJIy4aeB — METAJUIOB B ATOMHOH CIIEKTPOCKONMM IPOBOMAST
281eeH28UNTENbHBIM CEJIEKTUBHBIM METOAOM IIPH JAJMHE BOJHBI, XapaKTEPHOW IJIs KaxJ0ro
anemenTa. [Ipenensl 0OHApYKEHUS 3JIEMEHTOB METOJIOM aTOMHOM CIIEKTPOCKOIUHU JTIOCTUTAIOT 10"
—10™ Mertox aTOMHO}i CIIEKTPOCKOMNN HAXOAUT MIMPOKOE MPUMEHEHHE B XUMHH, OHOXHMHUH, 9KO-
JIOTUH U Jp., @ TAKXKE B aHAJINU3€E PAa3JIMYHBIX BUAOB ChIpbs U MUILEBHIX MPOIYKTOB. MeTo1 103BOIs-
€T OIpeleTUTh OKO0JI0 70 pa3IMUHBIX 3JIEMEHTOB; UCIOIB3YETCs /U1l OAHOBPEMEHHOTO ONPEEICHUS
00JBIIOrO YHCla AJIEMEHTOB (MHOTO3JIEMEHTHPBIM aHaiu3); U1 CepUIlHOro aHaiau3a, Oiarojaps
BBICOKOW 4YBCTBUTEIBHOCTH U OBICTPOTE.

CnexmpocKkonusi Ma2HUMHO20 Pe30HAHCA.

Macc-cnekmpockonust

[Ipumenenue paauo- 1 MUKPOBOJIHOBON 00JIacTEll AIEKTPOMArHUTHOTO CHEKTpa B aHAJIUTHU-
4eCKON XMMMHU M (PU3UKO-XUMHUUECKUX HCCIIETOBAaHHUIX OCHOBBIBAETCS Ha SIBICHUSX SAEPHOIO Mar-
HUTHOTO U 3JIEKTPOHHOT'O TapaMarHUTHOTO PE30HAHCOB.

CrniekTpocKkomnus SAepHOr0 MarHUTHOro pe3oHaHca (SIMP) m3yuaer MarHUTHBIN pe30OHaHC,
BO3HUKAIOIINUK B pe3ysbTaTe B3aUMOJIEHCTBUS MarHUTHOTO MOMEHTA S/jpa C BHEUTHUM MarHUTHBIM
nojem. C nomouipio Meroaa AMP MoxHO HccienoBath aapa ¢ COOCTBEHHBIM MOMEHTOM KOJIMYECT-
Ba JBM)KEHHU (CIUH s1/Ipa) U CBA3aHHBIM C HUM MarHUTHBIM MOMEHTOM SIpa.

BemectBo, uccnenyemoe merogom SIMP, moMeniaroT 0THOBPEMEHHO B /1B MAarHUTHBIX IOJIS
— OJIHO TIOCTOSIHHOE, a Jpyroe paaroyactotHoe. HM3mepenue ocymectBisitor Ha SAMP-
CHEKTPOMETPE, OCHOBHBIMU COCTABJISIOLIMMH 3JIEMEHTaMU KOTOPOTO SIBIISIOTCS: JIEKTPOMArHuT (B
MPOCTHIX MPUOOpaxX HCIONb3YIOT MOCTOSHHBIM MarHuT); T€HEpaTop PaguovYaCTOTHOTO HU3JIyYEHUS;
JaTYMK, B KOTOPBII MOMENA0T MpoOUpPKY ¢ 00pa31ioM; JIEKTPOHHBIN YCHIINTENb U UHTETPaTop; ca-
MOTIHCELL.

Metoapt SIMP 3HauuTeNbHO MPOU3BOAMUTENBHEE MO CPaBHEHHIO C 0a30BBIMH METOJaMHU
28nmeenn3a ¥ BO MHOTHX CIyYasX OTJIMYAIOTCS MEHBIICH IMOTPEITHOCTHIO OTPEACTICHUS, BMECTE C
TEM OHM TPeOYIOT MCHOJIb30BaHUS CIEUUAIBHO MOJATOTOBJICHHBIX 00pa3IoB CpPaBHEHMS M WHOT/A
B3BEIIMBAaHUS MPOOLI. J[aHHBIE METO/IBI UCIIOJIB3YIOT B OCHOBHOM [Tl OLIEHKH COCTOSIHUS U CBOMCTB
BOJIbI M JKHPaA B ChIPbE U TOTOBOW IMPOAYKIIMH.
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Macc-cneKTpoMeTpusl 3aHUMaeT 0co00€e MOJIOKEHUE CPEellU CIIEKTPOCKOIMMUECKUX METOIOB.
B cTporoMm cMeiciie €10Ba 3TOT METOX HE SIBISETCS CIEKTPOMETPUYECKHUM, TaK KAaK BEIIECTBO IIPH
29nieenm3e HE MOJBEPracTcsi BO3ACHCTBUIO 3JIEKTPOMArHUTHOIO U3JIyYCHUS. DTOT METOJ IMOJIYy4YHI
CBO€ Ha3BaHUE HU3-3a (POPMAIBHOIO CXOJCTBA M Ipa)UUecKoro M300pakeHUs Macc-CIHEKTPOB CO
CIIEKTPAaMH CIIEKTPOCKOIMYECKUX METON0B. Macc-ClIEKTPOCKONMS OCHOBAaHA HA U3YYEHUU TOKA OT
(parMeHTOB MOHOB, MOJIYYEHHBIX U3 HEHTPAIbHBIX MOJIEKYJ BELIECTBA ITyTEM BO3JCHCTBUSA Ha HUX
IIy4Ka JJIEKTPOHOB.

Meton Macc-CIIEKTPOMETPUU IPUMEHSIOT B HAyYHO-HCCIENOBATEIBCKOW IPAKTUKE U
29neeHTH(PUKALINN COSMHEHUI U YCTaHOBIICHHS CTPOCHHS HEU3BECTHBIX BEIIECTB, TOYHOT'O OIpe-
JIEJICHUS] MOJIEKYJISIPHOM MaccChl, OIPENEICHMS JIEMEHTHOIO COCTABA, aHAIM3a CJIEJOBBIX KOJINYECTB
OMOJIOTUYECKHN AKTUBHBIX COCAMHEHUN, ONPEAEICHUS] aMUHOKUCIOTHON TOCIIE10BAaTEIbHOCTH ME-
TUJIOB, aHAJIN3a MHOIOKOMIIOHEHTBIX CMECEH U T.II.

Pegpaxmomempusi u nonspumempus

Pedpakromerpudeckuii M OJAPUMETPUICCKUIA ONTHICCKHE METOBI ITUPOKO UCTIOIB3YIOT B
NPaKTUKE aHAJIN3a MMHUIIEBBIX TPOIYKTOB.

[Tpu mpoxokaeHNN Yepe3 MOBEPXHOCTh pa3jelia ABYX CPEll CBETOBOM JIyd OTKJIOHSETCS OT
NEPBOHAYAILHOTO HANPABJICHUS, T.C. TpenomisieTcs. BenuunHa yria OTKIOHEHHS 3aBHCUT OpPT
KOHIIEHTPAIIUU U TEMIIEpaTyphl Cpebl. YTOI MAJACHUS U MPEIOMIICHUS CBSI3aH COOTHOIIICHUEM, KO-
TOpPOE HA3bIBACTCS TOKAa3aTeleM MpesioMiieHus. Pedpakromerpust OCHOBaHa Ha M3MEPEHHUH MOKa3a-
TEJIS PETOMIICHUSI.

HekoTopsie BemiecTBa 0071a7a10T ONTUYECKON aKTUBHOCTHIO. OHM CIOCOOHBI BpaIaTh MIOC-
KOCTh TOJISIPU30BAHHOTO Jy4a. MeToJl MOJISIpUMETPUH OCHOBAH Ha ONPEICIICHUU YIJia BpallCHUS
HOJISIPU30BAHHOTO JTyYa.

Pegpaxmomempus

Eciiu MOHOXpOMaTHUYECKHIA JIyd A IPOXOAUT Yepe3 MOBEPXHOCTh pas3jeia IByX Cpell, TO OJ-
Ha 9acTh cBeTa A’ OTpakaeTcsi OT MOBEPXHOCTH pa3felia, a Ipyras yacTh B MpoXoauT yepe3 BTOPYIO
Cpeny, U3MEHssl IPU STOM HarpaBiieHue (pucyHok 1). DTy "yacTh MOHOXpOMATHUECKOTO CBETa Ha-
3BIBAIOT MPEIOMIICHHBIM CBETOM. [IperomiieHre Tyda cBeTa OMMChIBaeTCs 3aKOHOM CHEIUIS:

n,-sina =n,-sin g, 0

r€ 0 — yroi MaJeHus, Tpasj,
B — yrous nmpenomMiieHus, Tpa;
N1, Ny — IOKa3aTeNb mpenomiienus 1-i u 2-i cpen.

4
Pucynok 1 — Cxema npenomiieHus 1y4yeit cBeta

MeTton pedpakToOMETpHUH OCHOBAH Ha OIpPEAETICHUH MoKa3aTes npeaoMieHus (pedpakuun).
[Toka3zarens nmpesomMIeHHs 3aBUCUT OT TEMIIepaTyphbl U KOHIEHTPAIIMK PacTBOPA, a TAKXKE OT JJTUHBI
BOJTHBI IPOXOJIAIIIETO CBETA.
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Tak kak moka3aTesb MPEeTOMIICHUS 3aBUCUT OT Takoro (akTopa, Kak TemrepaTrypa, mo3ToMy
pedpakToOMeTpUIECKHE U3MEPEHUSI IPUHATO BBHIMOJIHATH MIPH TEMIIEPaType 20°C. [Ipu oTkIIOHEHUMN
TEMIIEpaTyphl OT 20°C BBOZIAT COOTBETCTBYIOIIME TEMIIEPATYPHBIC ITOIIPABKH.

Jlyisa u3MepeHus 1mokasatessi NpeIoMIICHHS KUIKUX BEIIECTB U PACTBOPOB MPUMEHSIOT MpPHU-
OopbI, Ha3pIBacMbIe pedpakroMerpamMu. BoIbIIMHCTBO pepakTOMETPOB YCTPOCHO TakK, YTO HUCCIe-
JlyeMO€ BEIECTBO MOMEIIAETCS MEXAY ABYMs Hpu3Mamu (ABYMs MOJOBHHAMH mpusmsbl). Cser,
MPOIMYIICHHBIN Yepe3 MpU3My, MPEJOMIISSICh WM OTpaXkasiCh OT TpaHUIlbl pas3jena cpel (mpusma-
BEIIECTBO), OCBEUIACT TOJBKO YACTh IIKAJbI, 00pa3ysl JOCTAaTOYHO PE3KYyI0 TPaHUILy CBETa M TECHH.
[Tonoxenue 3TOM rpaHUIBl HA IIKAJIE 3aBUCUT OT yIja MOJHOTO BHYTPEHHETO OTPaKeHHs HCCle-
qyeMoro BemiecTBa. Ha mikane yka3zaHbl OKa3aTeNnHu MPEIOMIICHUS, COOTBETCTBYIOIINE PA3IUYHBIM
3HAUYCHUSM YIJia MOJHOTO BHYTPEHHETO OTPAKECHUSI.

Jlyia ornpeneneHusl COCTaBHBIX YacTel ChIpbsS M TOTOBOW MPOAYKIIMU KUCIIOJIB3YIOT Pa3IUYHbIC
pedpakromerpsl UPD-454, UPD-464 u np.

Bce uzmepenus npoondar B 6enom cBere. [lokazaTens mpenomiieHus: Ipo3padyHbIX Cpell Oll-
PENeISIIOT B MMPOXOISIIEM CBETE, a MOIYNPO3PAYHBIX — B OTPAKECHHOM.

Pedpakromerpuio mupoko MPUMEHSIOT IPU YCTAHOBICHUU KOHIICHTPAIUH YTIJIEBOJOB B pas3-
JUYHBIX TPOJIYKTAX, MACCOBOM JOJU CYXHUX BEIIECTB. DTUM METOAOM MOJIb3YIOTCS TAKXKE JIJIsi KOJIH-
YECTBEHHOT'O OMpE/CIICHUs KUPOB B MHUIIEBBIX MPOAYKTAX, A MO(a3HOro KOHTPOJS B Mpolecce
MIPOU3BOJICTBA IMHILEBBIX MPOJYKTOB — KOHIUTEPCKUX, HAMMUTKOB, HEKOTOPHIX BUJOB KOHCEPBOB U
T.1.

Honapumempus

ATOMBI MOJIEKYNT HEKOTOPBIX BEIIECTB CIOCOOHBI MOJSPU30BATHCA, T.. MPUOOpETaTh AU-
NOJIBHBIM MOMEHT B aieKTpudeckoM mnose. [lonsgpuzanns aromMmoB 00ycia0BiI€Ha CMEIIEHUEM B MOJIe-
KyJIe aTOMOB Pa3HOr0 THUIIA, YTO CBSI3aHO C HECUMMETPUYHBIM pacIipe/ieICHUEM B MOJIEKYJIE dJIeK-
TPOHHOM IUIOTHOCTH — acCUMETpUYECKUE aToMbl. BelecTBa, coepikaliiue Takue arombl, 00Ja1at0T
ONTUYECKON aKTUBHOCTHIO. OHU CIIOCOOHBI BBI3BIBATH BpAIllEHUE TUIOCKOCTH MOJSIPU3ALUU MTPOXO-
JSIIETO Yepe3 UCCIelyeMOoe BEeUIecTBO cBeTa. MeTo1 uccieJoBaHMsl BEIECTB, OCHOBaHHbIN Ha W3-
MEpPEHUU BEIUYMHBI yIila BpalleHUs MJIOCKOCTH MOJSPU3ALNU CBETA MPH MPOXOKIECHUU €ro 4epe3
ONTUYECKH aKTHBHBIC BEIECTBA, HA3bIBACTCA MOJISIpUMETpUEH. BemnunHa Takoro BpaiieHus B pac-
TBOpax 3aBUCUT OT UX KOHUEHTPALMH, IOATOMY HNOJIIPUMETPHUIO IIUPOKO MPUMEHSIOT JIJIsl U3MEpe-
HUS KOHIICHTPAIIUK ONTHYECKU aKTUBHBIX BEIIECTB, HAI[PUMED, CaXapoB.

BemecTtBa, obnamaromye cCBOMCTBOM M3MEHSATh HAMpaBiIeHHE KOoleOaHUM MPU MPOXOKIECHUN
4yepe3 HUX MOJSPU30BAHHOTO CBETA, HA3BIBAIOTCS ONTUYECKH aHU30TPOMHBIMH, UM ONITHYECKH aK-
TUBHBIMHU.

OnTryeckasi aKTUBHOCTh BEIIECTB OOYCJIOBJIEHa OCOOEHHOCTSIMHU CTPOCHHS KPHUCTaJLTHYe-
CKOM PEIIETKH — B 3TOM CJIy4ae BEUIECTBA MPOSBIISIOT ONTUYECKYI0 aKTUBHOCTh TOJIBKO B TBEPAOM
KPUCTAJUTMYECKOM COCTOSIHUM, UJTM OCOOEHHOCTSIMU CTPOCHHS MOJIEKYJ — ONTHYECKash aKTUBHOCTh
TaKUX BEILECTB MPOSBISETCA TOJIBKO B PACTBOpAX.

K BemecTBaM mocieaHe Tpynmbl OTHOCSTCS TJIaBHBIM 00pa3oM TaKUEe OpraHUYECKHEe Be-
IIeCTBa, KaK caxapo3a, GpyKTo3a, IIF0K03a, BUHHAS KUCIOTa. [loispuMerpruueckuii MeTo pa3pa-
00TaH JJIs1 KOJMYECTBEHHOTO OIPECIICHHS BEIIECTB UMEHHO 3TOW TPYIIIIHI.

OnTryeckasl akTUBHOCTb BEILIECTBA XapaKTEPU3YETCsl YAEIbHBIM BpalleHUEM, MOJ KOTOPhIM
MMOHUMAETCS YTOJI, Ha KOTOPBIH MOBEPHETCS IIIOCKOCTh MOJISIPU3AIUH TIPH TTPOXOXKICHUHN TTOSPU30-
BAHHOIO JIyya 4epe3 pacTBOp, B 1 MJI KOTOPOro COAEPKUTCA | I paCTBOPEHHOI'O BEIECTBA, MPHU
TOJIIIUHE CJI0SI pacTBOpa (JJTMHE TOJIIPU3AIIMOHHON TPYOKH), paBHOU 1 M.

[Toa MI0CKOCTBIO MOJSAPU3ALUM MTOHUMAETCS MIIOCKOCTh, MPOXOAAIIas Yyepe3 MoIsIpU30BaH-
HBIH JIyd MePIEHIUKYIISIPHO HAMPABICHUIO €T0 KOJICOaHUH.
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VY nenbHOE BpallleHHEe 3aBUCUT HE TOJIBKO OT MPHUPOBI BEIIECTBA, HO U OT TEMIEPaTyphl, 1I1-
HBI TOJISIPU30BAHHOTO CBETA U PACTBOPUTENIS, IOATOMY €r0 MPHUHITO OTHOCUTH K Temmepatype 20 C

o 20
¥ JKEJITOW JIMHUU HATPUst ¥ 0003HAYaTh [G] ) € yKa3aHHEM PACTBOPHUTEIIS.

Vroa BpameHus IIOCKOCTH MOIAPU3AIMHI [0)] ONPENENSIOT 10 GopMyJIe
l.c

100’ @)

o=[o]

rne | — mimHa TpyOKu, 1M;
C — KOHIIeHTpanus Bemectsa, 1/100 mur;
0 — yAETbHOE BpaIllICHUE, TPajl.
[Tonw3ysce hopmynoii (4), BBIYKACIIEM KOJIWYECTBO BEIIECTBA B rpaMMax, COoJepiKalieecs B
100 mu pacTBOpa, T.€. KOHIIEHTpAIHIO (C).
a-100
= T (©)
1[o]
HccnenoBanusi METOIOM MOJSIPOMETPHH OCYIIECTBIISIOT C IMTOMOIIBIO TPUOOpa MOJIIPUMETPA
WIA €T0 PAa3HOBUIAHOCTBIO CaxapuMeETpa, ¢ MOMOUIBI0 KOTOPOTO MOXKHO ONPEACTSATh COJCpKAHUE
caxapo3bl B paCTBOPE HEU3BECTHOW KOHIICHTPAIMH O€3 MPEIBAPUTEIBHOTO B3STHS HABECKH.

Xpomamoepagus

XpomarorpadguuecKkiue METOIbl IHUPOKO MPUMEHSIOT TPU MCCIIEJOBAHUU COCTAaBa M CBOMCTB
MUILEBBIX TPOAYKTOB. OHM MO3BOJIAIOT IPOBOIUTH MCCIEIOBAHNUS, HE BHIIIOJHUMbIE IPYTHMHU UHCT-
PYMEHTAITbHBIMU METOJIAMH.

B ocHoBe xpomarorpaguueckux METOOB JIEKUT IIMPOKUH Kpyr (PU3UKO-XUMHUECKUX IPO-
IIECCOB: pacmpeiesieHne, aicopOIus, HOHHBI 00MeH, nuddy3usi, KOMIUIEKCOOOpa30BaHUE U JIp.

B 3aBucuMoOCTH OT MPUPOBI MpoIecca, 00YCIaBIUBAIOIIEI0 MEXaHU3M pa3eiieHHs, T.€. OT
TUIIA B3aUMOJEHCTBHS MEXIY KOMIIOHEHTAMH DPa3/eIsieMOM cMecH, MOABMKHOW M HENOJBM)KHON
dazamu pa3IMYalOT CIEAYIOIINE OCHOBHBIE BAPHAHTHI XpoMaTorpaduu: pacrpeneuTebHY0, al-
COpOLIMOHHYIO0, HOHOOOMEHHYIO U Telb-(PUIbTPALIIOHHYIO.

Xpomarorpadguueckiue METOIbl TaK)Ke MPHHATO KIAcCU(UIIUPOBATH B COOTBETCTBHU C BBI-
OpaHHBIM THUIIOM IMOJIBUKHOM M HemoABIKHOW ¢a3. ['azoBast xpomatorpadus (I'X) oobenunser Te
METO/Ibl, B KOTOPBIX MOJBMKHOM (ha3oi sBIsieTCs ra3; ®KuakocTHas xpomarorpadpus (XKX) — meto-
JIbl, B KOTOPBIX MOJIBUKHOM (pa30i CIIY>KUT KUAKOCTb.

B 3aBrcHMOCTH OT arperaTHoro cocTostHHS 00enx (a3 pa3aryaroT CIEAYIONINE BUIBI XpoMa-
Torpaduu: TBEpAO-KHUIKOCTHYIO XpoMmaTorpaduto (TXKX), kuakocts-xuakoctHyo (KXKX), razo-
aacopouunonnyto (I'AX), razo-xuakoctayro (I'KX).

B Hacrosimiee BpeMs MpeuMyIECTBEHHOE pa3BUTHE MOyyuniia razoBas xpomatorpadus (I'X),
YeMy CIIOCOOCTBOBAJIO CO3JaHME YYBCTBHUTENBHBIX M YHHBEPCAJIBHBIX T'a30BBIX Xpomarorpados c
ABTOMATHUYECKUM JIETEKTUPOBAHUEM. DTOT METOJ| NMpeIHAa3HAuYeH JJIs pa3JesieHHs] U aHalu3a JIeTy-
X (B TOM YHCIIE U JIETYYHX MPH BBICOKUX TeMIIepaTypax) coenuHeHuid. Ha ceroausmmHuii 1eHp —
3TO OJMH U3 Haubosee 3PpPEeKTUBHBIX CIOCOOOB aHAIN3a OPraHUYECKUX KOMIOHEHTOB. [Ipumenser-
Csl IPU KOHTPOJIE KauecTBa, CEPTUDUKAIIH TTPOTYKIINU, TEXHOJIOTHIECKOM KOHTPOJIE U SKOJIOTHYE-
CKOM 6€e30MacHOCTH.

Merton I'X xopomio mojgaaeTcss aBTOMaTH3aIMK, B YEM €r0 HEOCTIOPUMOE TPEUMYIIECTBO TI€-
pell IpyruMH COBPEMEHHBIMU (PU3MKO-XUMHUECKUM HCCIENIOBaHUAMU. Bylydyd OJHOBPEMEHHO H
Ka4eCTBEHHBIM U KOJMYECTBEHHBIM METOJIOM aHAJN3a CIOKHBIX CMECeH Pa3IMYHBIX OPTaHWIECKUX
U HEOpPraHMYECKUX coeAuHeHui, I'X ncnonbp3yercs u JUisi KOMILIEKCHOTO M3Y4Y€HUs MUIIEBBIX MPO-

TYKTOB.
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["a3oBas xpomaTorpadus OTIIMYAETCS OT APYTUX XpOMATOTrpaprUuecKuX METOJI0B TEM, UTO ra3
UCTIONb3YyeTCsl KaK MOABMKHAs (a3a, a paCTBOPEHHOE BEIIECTBO MEPEMENIACTCs 110 KOJIOHKE B BHJIE
rasa WiH rapa, 9aCTHYHO PACTBOPEHHOTO MJIH aICOPOMPOBAHHOTO B HETIOABMKHOM (ase.

Paznenenne KOMIIOHEHTOB CMECH OCHOBAHO Ha Pa3jIMYHON aacopOMpPyeMOCTH WM pacTBO-
PUMOCTH aHAJIM3UPYEMBbIX KOMIOHEHTOB NPH ABIKEHUH MX ra3000pa3HON CMECH BIOJb OBEPXHO-
CTH TBEPZOTO TeJa WU HEMOABM)KHOM )KUJKOCTH B KOJIOHKE.

[Tpu mpoxoKAeHNHU Yepe3 KOJOHKY OT/EIbHbIE KOMIIOHEHTHI yJIaBJINBAIOTCS (a1COPOUPYIOT-
Cs1) aKTUBHBIM a/ICOPOEHTOM MJIM PAcTBOPAIOTCS B IUICHKE HEMOJBUKHOM KUAKON (a3bl, HAHECEH-
HOM Ha NMOBEPXHOCTb MHEPTHOI'O HocuTels. B pesynpraTe HEOAMHAKOBOM aicopOMpyeMOCTH WU
Pa3INYHOIO B3aUMOJICHCTBUSA € KHUAKON (ha30ii KOMIIOHEHThI CMECH MPOJBUTAIOTCS MO KOJOHKE C
Pa3IMYHBIME CKOPOCTSAMU. J[BIKEHHE MOJIEKYJ BEUIeCTB, 00aanaronmx 0ojiee BEICOKOW copOupye-
MOCTBIO B JKUAKOH (haze, 3aMennsercs, a HeajcopOupyeMble UM HEPACTBOPUMBbIE KOMIIOHEHTHI Bbl-
XOJIAAT U3 KOJIOHKU IIEPBBIMHU.

Peonozuueckue memoowr uccreoosanus

[TuimeBoe chlppe PAaCTUTENBHOTO M KUBOTHOTO IPOUCXOXKIECHUS HpPHU 3aroToBke (yOopka
ypokas, yOoi ckoTa, JOB pbIObl U.T.J.), TPAHCIOPTUPOBAHUH, XPAHEHUU U OCOOEHHO MpHU nepepa-
00TKE B MPOJYKTHl MUTAHUS MOABEPraeTcsl Pa3IUuHbIM MEXaHMYECKUM Bo3AeHCTBUAM. [Ipu 3TOM
MIPOM3BOJICTBEHHBIE TMPOLIECCHI JODKHBI OBITH OPraHU30BaHbI TaK, YTOOBI 00ECIIEYUTh MAaKCUMAIILHO
BBICOKMI YpOBEHb KaueCTBa FOTOBOM MPOIYKIMHU. Y CIIEHIHOMY PELICHUIO 3TOH 3a/1auu CIOCOOCTBY-
€T 3HaHUE PEOJIOTUYECKUX CBOMCTB U TEKCTYPbI MUILEBLIX TPOIYKTOB.

[TuimeBoe coipbe, noypadpukaThl U MPOAYKTHl OTHOCATCS K peajibHbIM TelaM, KOTOpble 00-
Ja/1al0T YIPYrOCThIO, MJIACTUYHOCTHIO U BA3KOCTHIO. B 3aBUCMMOCTH OT BU/A, IPOJIOJIKUTEILHOCTH
U CKOPOCTM HAarpyK€HUs pEaJbHOTO Tela HEKOTOPBIE M3 PEOJIOTMUECKHUX CBOMCTB IPOSBISAIOTCA
0COOEHHO SIPKO, B TO BPEMsI KaK APYrHe €IBa 3aMETHBI, U MOSTOMY NPH BHIOPAaHHOM Harpy>XeHUHU
UMM MOXHO NpeHeOpedb. [[1si MHCTpYMEHTaNbHOIO ONpPEAEICHUsl PEOJOrMUECKUX XapaKTepUCTUK
HauboJsee MPUTOJHBI MPOCTOM CABUT (CABUIOBOM TEYEHHE), OJHOOCHOE PACTSHKEHHE U OJJHOOCHOE
pacTshKeHHe M 0OIHOOCHOE CKaTHe (KOMITPECCHs).

Haubonee cnoxHbBIMHM pe0JIOTHYECKUMHU CBOMCTBAMH 00J1a/1al0T BHICOKOKOHLIEHTPUPOBAHHbBIE
JUCIIEPCHBIE CUCTEMBI C TIPOCTPAHCTBEHHBIMU CTPYKTYpPaMHU.

[To xnmaccuduxanuu, npeaioxxkeHHon akagemMukoMm [1.A. PeObunmepom CTpyKTypbl AucHepc-
HBIX CUCTEM B COCTOSIHUM TEPMOJNHAMUYECKOTO PAaBHOBECHSI, JENIATCSA HA ABE IPYIIIBL:

1 — KoarymisiIMOHHBIE CTPYKTYpPbI, B KOTOPBIX B3aUMOJEHCTBHE MEXIY dJIE€MEHTaMH MpOHC-
XOJUT 4Yepe3 TOHKUHN CIIOW TUCTIEpCHOHHOI cpenbl U 00yciaoBiIeHo cuiamu Ban-nep-Baanbsca (3TH
CTPYKTYPbl MOT'YT MPOSIBISTH CBOWCTBAa HbIOTOHOBCKUX >KUJKOCTEH (THKCOTPOIMIO, MJIACTUYHOCTb,
a TakXe CroCOOHBI CUJIbHO U3MEHSTh CBOU CBOMCTBA Mpu Harpese, BBeeHuH I1AB u npyrux dax-
TOPOB);

2 — KOHJICHCALMOHHO-KPUCTAIIIU3AIMOHBIE CTPYKTYPbI, KOTOPbIE BO3HUKAIOT MPH CLETIICHUN
OJIHOTHITHBIX 3JIEMEHTOB Ha rpaHulle pazziena (a3. Takue cTpykTypbl 007a1al0T OTHOCUTENBHO BbI-
COKOM ITPOYHOCTBIO, YIIPYTOCThIO M XPYNKOCTBIO. [locie pa3pyiieHus oHM HE BOCCTaHABIMBAOTCS.

[Ton neiicTBreM BHELIHEH HArpy3k B JIF0OOOM MPOAYKTE BO3HUKAIOT JedopMaluu U Harpsi-
KEHUS, KOTOpPhIE 3aBUCAT OT COCTaBa M CTPOCHMs BBIOPAHHBIX OOBEKTOB HCCIIEIOBAHMS, SBISACH
MEpOM CHJI BHYTPEHHETO B3aUMOACHCTBHS MEXKIY JIEMEHTAMH UX CTPYKTYpPHI.

CrpykTypHO-MexaHHUYecKue XapakTepucTuku (CMX) HCIONB3YIOT Al OLIEHKH KOHCUCTEH-
IIUU TPOAYKTa KaK OJTHOTO M3 OCHOBHBIX IOKazarenei ero xadectBa. OneHKa KOHCUCTEHIMH TMPO-
JyKTa ocyuecTBisiercs aubo myreM u3Mmepenuss CMX Ha crnenuaibHBIX IpuOopax (peomerpax),
700 TyTeM CEHCOPHOU (OPTaHOJENTHYECKOM) OIEHKH, T.€. CyOBEKTHBHOW OIIEHKHU COTPOTHUBIIsEC-
MOCTH U Jie(opMaliuy MPOIYyKTa.

32



Tabnuia 2 — Tunel QUCIIEPCHBIX CHCTEM MUIIEBBIX MPOITYKTOB

Hucnepcuonnas | JucnepcHas ¢aza | JucnepcHas cuc- IIponyxr
cpena TeMa (B TOM 4HCIIe ChIphE, MOTyhadpuKar)
I'a3 Kunkocts Kunkuii a3po30ab | DKCTpakT Kode Npu pacrbUTUTENb-
HOH CYIIIKE
TBepnoe Teno TBepablii a3po- | Myka npu IHEBMOTPaHCIOPTUPOBA-
30I1b HUU
Kunkocts I'a3 IleHa benkoBas nena
Kunkoctsb OMYJIbCUS Monoko, MaiioHe3
TBepnoe Teno 3o1b Kaxkao-macca
Cycnensus DpyKTOBBIN COK
Tepnoe Temno l'a3 TBepnas nena, MopoxeHnoe, 6e3e, cyxapu
IIOPHUCTOE TBEPOE
TEJO
Kunkocts TBeppas smynbscusa | Macio, Maprapux

[Topucroe TBEpHOE
TEJI0, 3aMOJHEH-
HOE KUJKOCTBIO

OBomu, GpyKTHI

TBepnoe Teno

TBepaas cycrien-
3Usl

MakapoHHBIE
Kapamellb

H3JICNINA, IIIOKOJIas,

CGHCOpHaﬂ OLICHKAa KOHCHUCTCHIIMU, KOTOPYIO MOKHO XapPaKTCPU30BATh KaK SMIIMPUYICCKYIO

XapaKTEPUCTHKY Je(POPMAMOHHOTO TOBEJACHUS MPOAYKTa, ObLIa U3BECTHA JI0 IIMPOKOTO MPUMEH e-
HUS PEOJIOTMYECKOT0 aHAIN3a U UCHOJIb3yeTCs A0 HACTOSIIEro BpeMeHu. OHaKo pe3ysbTaThl CeH-
COPHOHM OIIGHKH 3aBHCAT OT KBATM(UKALWHU JETYCTaTOPa, TIIATEIHHOCTH MPOBEACHUS KOHTPOIS C
YCJIOBHEM BBITIOIHEHHS ONPEACICHHBIX MPAaBUJI, TAPAaHTUPYIOIIUX TOYHOCTh M BOCIIPOM3BOANMOCTD
pE3yIaBTATOB, ¥ MPH OTCYTCTBHHU CIICIIUAIBHO TOA0OPAaHHBIX U 00YYEHHBIX SKCIIEPTOB, YaCTO HOCST
CyObEKTHUBHBIN XapakTep.

Tabmuna 3 — CoxHbIe TUCTIEPCHBIE CUCTEMBI MUTIEBBIX IPOIYKTOB

ITponykr JlucniepcHas dasa Jucnepcuonnas cpena
IToxomaz Kpucrannel caxapa, TBepasle yactuubl | Kpucramiueckas — gopma
KaKao, y3bIPbKH BO3yXa KAaKao-Macya
Mopoxenoe Ily3plppku BO3Ayxa, KamnelbKu Xupa, | Kpucramnuueckas BOASIHH-

0EJIKOBbIE MAKPOMOJIEKYJIbI cras (asa
Mtk xneba [Ty3bIpbkH BO3/AyXa, YacTMYHO KpHu- | KpaxmanbHblii U OeKOBBIN
CTAJUIMYECKHE MOJIEKYJIbl Kpaxmana, | Telb

YJacTHUIlbl OTpyOei

®pyKThI, OBOLIY, KapTOo- | Kanenbku >KUIKOCTH, IMy3blpbkH BO3- | Llemmronosa, GenkoBas 00o-

(bCJ'IB, 3CpHO, MACIIMYHBIC | AyXad, KpaXMaJIbHBIC 3€pHa JIO4YKa
cEMCHa
Msico Kanenbku KUIKOCTH, KOCTHU, KaIllCJIbKH benkoBrie MaKpOMOJICKYJIbL

Kupa

OneHKy KOHCHCTEHLMHU MPOAyKTa HWHCTPYMEHTalIbHBIMH MeToaaMu (um3mepsis ero CMX)
HPOBOJAT CIEIYIOIUM 00pa3oM:

1. B 3aBHCUMOCTH OT BUI0B U HHTEHCUBHOCTH MEXaHUYECKOTO BO3JIEHCTBUS (HArpyKEeHHs BO
BpEMEHH) onpeensioT paznuuabie CMX, n3 KOTOPBIX BBIOMPAIOT HanOoJiee YyBCTBUTENIBHYIO K U3~
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MEHEHHUIO CTPYKTYpPHI MPOJyKTa mpH ero aedopmaruu. Boiopannas CM sBiseTcs peoIornyecKium
HoKa3arejaeM KOHCUCTEHIIMU (M3MepsieMOH BETMUNHON) 171s1 TaHHOTO MPOJYKTa.

2. IlpenBapuTenbHO MPOBOJAT OINpPENENIEHUE «ATaJOHHOrO» 3HaueHuss CMX s Kakaoro
BHJIa TPOJYKTA IO CYLIECTBYIOIIMM METOAMKAM OLICHKM KadecTBa npoaykra. [Ipu sTom B kadecTse
«3TaJIOHHOT0» NPUHUMAIOT 3HaueHue CMX mpoayKTa BbICILIEr0 KayecTBa.

3. CpaBHUBAIOT BEIMUYUHY BBIOPAHHOI'O PEOJIOIMUYECKOI0 MMOKa3aTess AJs UCCIeayeMoro 00-
pa3la IpoayKTa C «3TAJIOHHBIM» AJis Hero 3HaueHneM CMX 1 o uxX pa3HOCTHU CYIAT O KOHCUCTEH-
LMY MPOAYKTA.

PeomeTpus umeeT LEbI0 ONPENCIUTh BCE HauOOJIEE CYIIECTBEHHBIC PEOJIOTHYECKHE KOH-
CTaHTBI IIOCPEICTBOM CIIELIMAILHOTO MEXaHMYECKOI0 BO3JCHCTBHS HAa UCCIIEyEMOE TEIO.

Tak kak He Bcerja npu ONpeaeseHHOM BUE AepOopManuu Tejia OJHOBPEMEHHO MOSBISIOTCS
BCE €r0 PEOJOrMYECKHE CBOWCTBA, TO JUIsl IIOJHOM KOJUYECTBEHHOM OLIEHKH PEOJIOTHYECKUX
CBOWCTB TeJla HEOOXOAMMO MPUMEHSTh pa3jIMyHbIE METOABI HarpyxeHus. HCTpyMeHTanbHOE OIl-
pellesieHue peosIOTHYECKUX KOHCTAaHT TpeOyeT MpaBUIILHOIO BEIOOpAa METOJJOB U3MEPEHU U npHOo-
poB (peomeTpoB). bonbIMHCTBO PHOOPOB, X TEOPHSI NEHCTBHS M MPUMEPHBIN CIEKTP N3y4aeMbIX
MaTEepUajoB IIUPOKO OCBELIEHBI B CIPABOYHON JIUTEPATYpE.

B 3aBucHMOCTH OT TOCTaBIIEHHOW 3a7[adyl TOJTYYE€HHBIE PE3YJIbTaThl MOTYT OBITh HCHOJIB30-
BaHbl JIJIsl ONPECIICHUsI KauyeCcTBa TOTOBOIO MPOIYKTa, PEryJIMpOBaHUs NIapaMeTpPOB TEXHOJIOTHYE-
CKOro mpolecca IIpou3BOJACTBA, CIIYKUTh HCXOAHBIMU JTAHHBIMU IIPU KOHCTPYMPOBAHUM TEXHOJIOTH-
4eCKOro 000py10BaHMs U T.I1.

IIpakTH4eckoe 3a1aHue:
1. Onpenenutsh cojepkaHue OCHOBHBIX MUIIEBBIX BELECTB HOBOTO MPOJIYKTa (OENKH, JUIH-
Jbl, YTJIEBO/Ibl, MUHEPAJIbHBIE BEILIECTBA, BUTAMUHBI).

KonTpoJibHbIE BOIPOCHI

Yro Takoe skcnepTHbIN MeToa. [IpuBecTr npumMepsl.

Kakune MeToibl Ha3bIBatOTCS OMOIOTUYECKUMU ?

Kakwue cBoWCTBa MPOIYKIINN OMPEEIISIOT OPTaHOJIETITHYECKUMU METOIaMu ?
OcHOBHBIE TIpaBuiIa 0TOOpa MPOO U MOArOTOBKA UX K aHATU3Y.

XuMmuueckue, puzndeckue U GU3NKO-XUMUUYECKHE METO bl UCCIIEI0BaHUS.
[TnoTHOCTH MPOAYKTA, KAKME METOABI UCIIONB3YIOT JUIs ONIpeIeIeHuUs INIOTHOCTH ?
CymHoCTh ¥ Ki1accu(uKalms CrieKTpalbHbIX METO/IOB aHAIN3A.

Mertonbl pedpakromerpun U nosasipuMmerpuu. [Ipubopsl, ncnoab3yeMble MpH Uccie-
JIOBAaHUU JAHHBIMHU METOJIaMH.

NN E

9. Xpomarorpapuieckre METOAbI ONpeIeJIeHH s, CYIIIHOCTh U KIIaCCU(UKALIU.

10. Kakue MeTo/ibl UCTIONB3YIOT ISl ONIPEICTICHUsI COIepKaHUsI BJard U MacCOBOM JOJH
CYXHUX BELIECTB.

11. Mertop! uccienoBanus 6emka U OMOJIOTHIECKON IIEHHOCTH, WX CYIITHOCTD.

12. Kakue MeTronpl MpUMEHSIOT ISl MCCIEAOBAHMUS COCTaBa M KOJUYECTBA JUIUIOB B

MUIIEBBIX MPOJYKTAX.

MNPAKTHYECKAS PABOTA Ne8
Tema: Meroabsl MaTeMaTH4YeCKON CTATUCTHKH, KOPPEJIALUOHHBIA aHAIN3, YPABHEHUE
perpeccun

Heap padorbl: O3HaKOMIIEHHE C METOJUKON MAaTeMaTUYeCKOW CTaTUCTHKHU, KOPPEISILIMOH-
HOT'O aHaJIN3a, COCTaBJICHUS YPaBHEHUS PETPECCUH.
B pe3yabTaTe ocBOeHUs] TeMbl (OPMHPYIOTCS 3HAHUS B 00JACTH HAYYHOM TEXHOJOTHH
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MIPOU3BOJICTBA OO U U3ICITHIA.
®opmupyercst yacTb komnereHnuu YK-1. CriocoOeH oCcymecTBIsATh KPUTHIECCKUN aHATN3
MPOOJIEMHBIX CUTYaIlMi HA OCHOBE CHCTEMHOTO MOAX0/1a, BEIPA0AThIBATh CTPATETHUIO ICHCTBUH.

OIIK-2 — CnocobeH pa3pabaTbiBaTh MEpPONPHUATHUS
M0 COBEPIIECHCTBOBAHUIO TEXHOJIOTMUYECKUX MPOIECCOB MPOU3BOACTBA MPOAYKIIMU PA3IMYHOTO Ha-
3HAYEHUSI.

OIIK-4: CnocoGeH Mcnoiab30BaTh METOABI MOJEITH-
pPOBaHUSI MPOIYKTOB U MPOEKTHUPOBAHMS TEXHOJOTHYECKHX IMPOLECCOB MPOU3BOJACTBA MPOIYKIIMH
MUTAHUS.

OIIK-5: CriocobeH ucnob30BaTh HAyYHbIC 3HAHUS U
HABBIKM HCCIIEIOBATEIBCKON JEATEIBHOCTH ISl PEIICHUS] OPTaHU3alMOHHO-TEXHOJIOTUYECKUX 3a-
Jau.

CpencrBa o0yuyeHusi: COOpHHKU TeXHONOrHYecKux HOpMatuBoB, [OCThI Ha METOIBI HC-
CJIEIOBaHM MUILEBBIX TPOAYKTOB
MartepuanbHoe obecrniedeHne: KOMITbIOTEPHI

Teopernyeckas 4acTb

[Ipu BBHIMOTHEHUH KYPCOBBIX U TUIUIOMHBIX pabOT OakanaBp CTaIKHUBAETCS ¢ OONBIIUM 00b-
eMOM TrpadHUUecKuX MOCTPOCHUN U TPYIOSMKHMHU MPOIEAYypPaMH CTATUCTHYECKOH 00paboTKh pe-
3yJbTAaTOB: KOPPEJSAIMOHHBIN aHalW3, PErPECCHOHHBIN aHaln3, WHTEPIOJSIIHS U IKCTPAIOIALUS
JAHHBIX, AIIIPOKCUMAIIHS, TOCTPOCHUE THCTOTPAaMM, TeHEPUPOBAHUE CITYYAHBIX YUCEI U T.1I.

Jlanable (QU3MKO-MEXaHUYECKHUX, (DU3HKO-XMMHUYECKUX U OMOXMMHUYECKHX HCCIIeIOBAaHUMN
BKJTFOYAIOT HEKOTOPBIC OMTUOKH WIIM TIOTPEITHOCTH U3MEPECHHS, OIICHKU Pe3yJIbTaTOB M MX 3aITHCH.

Pacuem cpeonezo apugpmemuueckoeo xak Hanbosee OIM3KOr0 K UCTUHHOMY 3HAUEHUIO W3-
MEpAEMOU BEJTMYNHBI:

X=I—1 (4)

rae Xj — pe3yJIbTaT OTAEIBHOTO U3MEPEHHUS,
X - cpennee apudMeTHUECKOE;
N — KOJIMYECTBO U3MEPEHU M.
Onpedenenue cmanoapmuo2o KeaopamuiHo20 OMKJIOHEeHUs
Jljig XapakTepuCTUKU pa3dpoca 3HAUEHUH MPUHSTO MOJIb30BAThCS CTaHIAPTHBIM KBaJIpaTHy-
HBIM OTKJIOHEHHEM, KOTOPO€ BbIpakaeTcs 1o (popmyie:

()

Ecmu n < 20, cranmapTHOe KBaJIpaTUYHOE OTKIIOHEHHE 00o3HaudaroT kak S. [IpakThueckn
TIPU ONIPEICIICHUH PA3JIUYHBIX MMOKa3aTelell KOJIMYECTBO U3MEPEHUI 00bIuHO MeHbIe 20, Mo3ToMy
B OOJIBIIMHCTBE CIIy4aeB OMPEICISIOT S.

Onpeoenenue owubKu cpedne2o apughmemuyeckozo

Bennuuna omuOKu cpeiHero apuMEeTHIECKOTo TaeT HaM T€ TPEAebl, B KOTOPBIX MOKET
3aKJII0YaThCsl UCTUHHOE 3HAYEHUE CPETHETO apU(PMETHUCSCKOTO U3y4aeMOro SIBJICHHUS U PACCUUTBI-
BaeTcs 1o Ghopmyre:

(6)
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Taxum 00pa3oM, MONHOE 3HAYEHUE CPETHETro apu(PMETUIECKOT0, YUUTHIBAS €r0 OIINOKY,
Oyner:

X+ Sx (7)
Onpeoenenue 008epumenbH020 UHMEPBANA CPEOHeApUPMemMULecKko20 3HA4e s
JIOBEpUTENbHBIM MHTEPBAJIOM HA3bIBAIOT BEJIMYMHY, KOTOpas COOTBETCTBYET HCTHHHOMY
3HAYEHUIO CpelHel apu(MeTHUYecKoil Nmpu 3alaHHOM 3HAYEHUU BEPOSITHOCTH (HAJIEKHOCTH) OIpe-
JIEJICHUS:
X = €an (8)
Bennuuny &,; Haxoa4at no popmye:
€an — tan ) X (9)
rae tan — kputepuil CTblo/IeHTa, BEIUYMHA KOTOPOTO 3aBUCUT OT 3apaHee 3aJaHHON HAJIEKHOCTU O
(HaZIeKHOCTH OIpeIeIeHU MOKET HaxXoaAuThes B npeaenax 90-95 %) u uucna onpenenenuii (mpo-
pabotok) n. Bennmuuny kpurepust CTbIoJIeHTa HAXOIAT 1O Taduue 4.
Tabnuna 4 — 3nauenue kpurepusi CTblo/IeHTa

n/o 3 4 5 6 7 8 9 10 15
0,95 4,303 3,182 2,776 2,571 2,447 2,365 2,306 2,262 2,145
0,90 2,920 2,353 2,132 2,015 1,943 1,895 1,860 1,833 1,761

Jlyis omipesiesieHust JOCTOBEPHOCTH MIPOJICIIAHHON MaTeMaTHIeCKOH 00pabOTKU pacCUUTHIBA-
0T 8APUAYUOHHBLU KOIPOUYUEHM, CMeneHb HAOEeHCHOCMU CPeOHe20 apupmemuueckoeo, noKasda-
meJib MOYHOCIU ONbIMA (OUUOKY ONbIMA).

CrangapTHOe KBaJpaTUYHOE OTKIIOHEHHE SIBISETCS OJHUM W3 OCHOBHBIX CTAaTHCTHYECKHX
MOKa3aTeNIel, XapaKTepU3yIUX 3HAYUMOCTh CpeIHel apu(MEeTHYECKOW U CTEeIeHb BaprabeIbHO-
CTH OTIIEIBbHBIX PEe3yJabTaTOB. {151 MOMydyeHUs: HATJISAHOTO MPEACTABICHUS O CYIIECTBEHHOCTH pas-
Opoca BBIYHCISETCS 8apUAyUOHHbI KOIPDuyuenm:

S
V ==-100, 10
3 (10)

rae V — BapualMoHHbIN K03 PUIMEHT;
X — cpenHee apH(METHIECKOE;
S — crangapTHOE KBaipaTUYHOE OTKIJIOHEHHE.
Bapuanuonsslii ko3¢ (uueHT, BEIpaXKEHHbIN B MPOLIEHTAaX, SBJSETCS MOKa3aTeleM OTHOCH-
TEJILHOTO pa3dpoca pe3ysIbTaTOB OIbITA.
[Tpr HOpMaEHOM pacmpeneneHnu KodQPHUIrueHT Bapuauu oObIYHO He npeBbimaeT 45-50
% ¥ yacTo ObIBaET ropa3zo HUKE 3TOTO YPOBHSL.
Ornpezenenne omMOKH CpeTHET0 apu(PMETHUECKOTO UMEET BaKHOE MPAKTUUECKOE 3HAYCHUE
IpU OLIEHKE Pe3yJbTaTOB ONbITa WM HAOIIOACHUHN U, B MEPBYIO OYepe.b, AJIS YCTAaHOBICHUS Ha-
0edxcHocmu cpedHe2o apugmemuiecko2o SIBISETCA IPU ATOM HE BEJIMYMHA €ro OMUOKH, a COOTHO-

IeHHe MeXay X U Sy, TO €CTh:
T = SX—, (11)
X
rae T — creneHp HaleXKHOCTU CPEIHETO apu(PMETHUECKOTO;
X — cpeanee apu(pMeTHIECKOE 3HAYCHHUE;
Sx — ommbKa cpeiHero apupmMeTuIecKoro.

Ecnu nHaiinennas BennunHa T>3, TO cpelHEE CUMTAETCSA HAICKHBIM.
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Benuunnaa ommOKu cpeHero apuMETHIECKOTO HCIOIb3YeTCs TaKXKe JUIsl pacueTa noKasd-
mens mouHocmu (OwubKy) onvima, €CIM UCCICIOBAHUS MTPOBEIACHBI HA OJTHOM U TOM K€ OOBEKTE.
On omnpenensieTcs mo popmyie:

P = S:X~1OO,% (12)
X
st oOnerdeHusi pacyeToB IIEJIeCOO0pa3HO BCE JTaHHBIC 3aHECTH B TAONUILYy CIEIYIOIICH
(bopMmBI:
Tabnmuma 5 — Maremarndeckast 00paboTKa pe3ynbTaTOB N3MEPEHHH
Kon- | 3ma- | Cpen- | Or | KBag- | Cran- | Omm6 | Hose- | Iloka- | Ko- | Ctenenb
BO | YEHHUE Hee KI | par | JapTHOe Ka puTenp | 3aTenb | 3¢- | HAAEeK-
omel | I-ro apu¢- | OH | OTKJIO- | KBajapa- | Cpea- HBIN Tou- | ¢u- | HOCTH
TOB, | MIOKa- | METU- | €H | HEHUH | TUYHOE | HEero | UHTep- | HOCTU | IHU- | CpeaHe-
n 3are- gec- | we, OTKJIO- | apu(- | Baj, | ONBITA, | €HT ro
as, X | koe, X | Xi- | (Xi- | Henume, S | MeTH- €an P, Ba- | apud-
x| x)? YECKO- pua | mMeTnde-
ro, Sy nud, | ckoro, T
\Y
1
2
3
4
3)

IIposedenue KoppenayuoHHo2o ananuza

B psage ciaydaeB B OKCHEpUMEHTE HEOOXOAMMO OIPENENIUTh CBSI3b MEXIY JABYMS
npuszHakamu. [Ipm 3TOM BO3MOXXHA npsiMasi CBS3b, KOIZIA C YBEIMYEHHEM OJHOTO IIPU3HAKA
BO3pAacTaeT U BEIUYHMHA IPYroro.

JIJi1 KOTMYECTBEHHOTO BBIPAXKEHUSI MPSAMOI WM 0OpaTHON CBA3M MEXIY NMPU3HAKAMM, JUIS
OTIpeIeNIeHUs] CTETIEHU JOCTOBEPHOCTU ATOM CBSI3U BBIYUCIAIOT KO3()PHUUIMEHT Koppensuuu I 1o

dbopmyre:
o 2bd (13)
- n-S,-S,
rme Od; = (X1- X) — OTKIOHGHHE OTICNbHBIX PE3YyJIbTATOB MEPBOrO IMPH3HAKA OT
cpenHeapu(pMETHISCKOTO 3HAUCHHS;
d2 = (Yi-yY) — OTKIOHCHHE OTACIBHBIX pPE3yJbTaTOB BTOPOTO TPH3HAKA OT

cpenHeapuGpMeTUIeCKOro 3HAYCHHUS,

N — YUCIIO MCCIIEJOBAHMIA,

S1, Sy — cpenHee (cTaHaapTHOE) KBaIpaTHOE OTKJIIOHEHHE MTEPBOTO U BTOPOTO IIPU3HAKOB.

[Mepemuoxenne oTkioHEeHWH d; u O, MPOW3BOAAT C Y4ETOM WX 3HAKOB W MOJyYEHHBIC
pe3yJIbTaThl CYMMHUPYIOT TAKKE C YYETOM 3HAKOB.

Koaddumment xoppensuum MoxeT uMeTh KoneOanus ot -1 mo +1. Ilpm r = -1
KOPPEJSIIIMOHHAs 3aBUCHMOCTh MEX]y MPU3HAKAMH SIBIISIETCS 0OpaTHOI; mpu I = +1 mMeeT MecTo
npsMas KOppessiMOHHAasi 3aBUCUMOCTh. B ciydae, ecin I = 0, KOPpPEISIIMOHHON CBSI3U MEKIY
MpU3HAKaMU HET.
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Jlyiss BBISBIIGHUSI TOCTOBEPHOCTH CTEMEHU KOPPEISAIUN MEXAY MPU3HAKAMHU BBIYUCISIOT
CPEIHIOI OMMOKY K03 UIIMEHTA KOPPESIHIH 110 (hopmyIe:
2
S =+ 1-r ’
n-1
rae Sy — cpeausis omuoka K03 PUIEHTa KOPPEISIIHH.
Haiinennast BenmuunHa cpeqHei ommoKu ko3 uimeHTa KOppessiiuu Mo3BOJISIET pacCUUTATh
1oKa3aresb CyIIECTBEHHOCTH pa3HocTH t mo dopmyie:

(14)

t=—.
S

r

(15)

Ilo momyueHHoMmy 3HadyeHHIO t ¢ momompto Tabauubl CThOAEHTA HaxoAAT 3HaueHue P
(BEpOsITHOCT BO3MOXHOM OIIMOKM), IO KOTOPOMY M OLIEHHBAIOT BEPOSTHOCTH JTOCTOBEPHOCTH
KOPPESALUOHHON CBA3U MEXIy Npu3HakaMu. OOBIUHO B SKCHEPUMEHTE Pe3ysbTaT PaCLCHUBAETCS
KaK JIOCTOBEpHBIA, HauWHas co 3HadeHuit P < 0,05, T.e. B Tex ciyyasx, Korja BEpOSTHOCTh
NPaBUWIBHOCTH pe3yabTara 6ombine 95%. s onpenenenus P cHavana HaXOAsT BETUUMHY CTEIICHU
CBOOO/BI N, IIPH CPABHEHUH BYX PSIOB CTCIICHb CBOOO/IbI BBIYUCISETCS 110 (popMyJie:

n=ng+ny-2

rze Ny ¥ Ny — 9UCII0 HAOIIOICHUH B psijiax.
W3 Tabmuupr CteiofenTa (Tabauma 6) onpenensem, 9To MpH pacyeTHbIX 3HadeHusx t u n P
HaXOJJUTCS B UCKOMBIX IIPE/Ieiax.

Tab6nuia 6 — ITokaszarenu cyniectBeHHOCTH pasHocTu CthrogenTa (t).

(16)

n /P 0,5 0,2 0,1 0,05 0,02 0,01 0,001
1 1,000 3,078 6,314 12,706 31,821 63,657 637,59
4 0,741 1,532 2,132 2,776 3,747 4,604 8,61
5 0,727 1,476 2,015 2,571 3,365 4,032 6,86
6 0,718 1,.440 1,.913 2,247 3,143 3,707 5,96
7 0,711 1,415 1,895 2,365 2,998 3,499 5,31
8 0,706 1,397 1,860 2,306 2,896 3,355 5,04
9 0,703 1,383 1,833 2,262 2,821 3,250 4,78
10 0,700 1,372 1,812 2,228 2,764 3,169 4,59
Jnis obnerdeHus pacyeToB 11€J1€cOO0pa3HO BCE JAaHHBIE 3aHECTH B TAOMUILy CIETYyIOLICH
bopmBbI:
Tabnauna 7 — KoppensiiimoHHbIM aHaIu3 pe3yiabTaToB U3MEPEHUM
Komu- | 3nawe- | Otkno- | Cran- | 3naue- | Otkio | Cran- | [Ipous- | Koad- | Bepo-
4YeCTBO | HHE I-r0 | HEHWe | JapT- | HUe I-To | HeHWe | JapT- Bele- | (GUIM- |[SITHOCTH
OMNbl- | TIOKa3a- | OT Cp. HOE nokasa- oT HOE HUe €HT |BO3MOX
TOB TeIs apu¢. | oTKIO- TEIs Cp.apu | OTKJIO- | OTKJIIO- | KOppe- | HOHU
n nepBoro | 0i1=Xj- | HEHHWE | BTOPOTO i) HEHUE | HEHWH | JSIuM |OmuOKU
npU3Ha- X S1(Sx) | npusHa- S2(Sy) d;-d, r
Ka Ka do=yi- P
Xi Yi y
1
2
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Jlunetinas pecpeccus. Bvinonnenue pecpeccuu

Jlpyroil mupoKko pacrnpocTpaHeHHOH 3aAaueil 00paOOTKU NaHHBIX SBJSETCS MPEACTaBICHUE
UX COBOKYITHOCTH HEKOTOPOU (yHKIMEH y (X). 3a7ada perpeccuu 3aKkioyaeTcs B MOJyICHUHN Mapa-
METPOB 3TOH (DYHKIIMHM TaKUMH, YTOOBI (PYHKIUS PpUOJIMIKaIa «00J1aKo» UCXOMHBIX TOYEK (3aaH-
HbIX BekTopamu VX u VY') ¢ HauMEHbIIeH cpeHEKBaAPaTUYHON MOTPEIIHOCTHIO.

Buinonnenue nunetinou pecpeccuu

Yamie Bcero HCIoNb3yeTcs JHHEWHas perpeccusi, mpu KoTopod (yHKIMs y(X) UMEeT BUJ
y(x) = atb-x u onmckiBaeT 0Tpe30K npsiMoii. K juHeiHOM perpecciu MOKHO CBECTH MHOTHE BHJIbI
HEJIMHEWHOM perpeccuu Mpyu 3aBUCUMOCTSIX BUJA Y (X).

Jlyis ipoBeieHUs JINHEHHOM Perpeccuy B CUCTEMY BCTPOEH PsJl NPUBEICHHBIX HIDKE (QYHK-
1007078

—corr (VX. VY) — Bosspariaer ckasp — kodpduiuert koppeisiuu [Tupcona;

— intercrpt (VX, VY) — Bo3Bpainiaet 3Ha4eHHE apameTpa a (CMeIIeHUe JTHHIUH PErPECCHH 10

BEpPTUKAIIN);

—slope (VX, VY) — Bo3Bpaiaer 3HaucHue napamerpa b (yrioBoit koahGuueHT auHum

perpeccun).

MHorue Hay4YHbIE HCCIEIOBAHUS BKIIOYAIOT U3MEPEHHE KaKOH-THO0 3aBUCHMOI MepeMeH-
HOM y Kak (QyHKIMU HE3aBUCUMOUM KOHTPOJIUPYEMON EPEMEHHOM X.

Hanpumep, y MoxxeT OBITH colep)KaHHE BJard, a X OOBIYHO NPEACTABISIET COOOW BpeMms
(IpOIOIKUTENBHOCTh XPAHEHHUSA) U T. 1.

AHaIIM3 TaKUX IMEPEeMEHHBIX HA3bIBACTCSl PETPECCUBHBIM, a IOIydaeMasi 3aBHCUMOCTh — JIH-
HUEN PETPECCUU.

Oyukiusa (JIMHUS PErpeccur) T0/KHA UMeTh Bu y= ax+b. Koadduimenrsr ypaBHeHus u-
HEHHOI perpeccuu pacCUUTHIBAIOTCS MO hopMyaM:

q= Ny Y Xi =Y X )Y
SO X)) a7
Ha puc. 2 moka3aH npumep NMpOBEICHUS JIMHEHHON PErpeccHu Ui JaHHBIX, MPEICTaBIICH-
HBIX 3HaYCHHUSIMH 3JIeMEeHTOB B BekTopax VX u VY.
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48 26 1= 1.5 f(x) = a+bx
a= —0044 b = 5321
20 T T T T corr{VX ,VY) = 0993
-
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R 20 — pe-
."“.:. 2 linterp (VX , VY ,3) = 155
f(D = T
10 - = — Mpadwk hyHKUMK perpeccum
) W VCXOOHLIX TONEK
I 1 1 1

Pucynok 2 — JIuneiinas perpeccus

Kak BuaHO Ha puc. 1, mpsiMasi perpeccuu MpPOXOAHT B «00JIaKe» UCXOAHBIX TOYEK C MAaKCH-
MaJIbHBIM CPEJIHEKBAPATUYHBIM MpUOIMKEHHEeM K HUM. YeM Onmrke Ko3(p(UIMEHT KOPPEsLUU K
1, TeM TOYHEE TpEACTaBICHHAs! ICXOIHBIMU TOYKAMHU 3aBUCHMOCTbD MPUOIIDKACTCS K JIMHEHHON.

Peanusayus nunetinou pecpeccuu obwezo euoa

B Mathcad 8.0/2000 peanr3oBaHa BO3MOXHOCTh BBIIIOJIHEHUSI IMHEHHOM perpeccuu o0Iero
Buja. Ilpu Hell 3ajaHHas COBOKYITHOCTh TOYEK MPpUOIMKaeTcs K GyHKINUU BUA:

F(x,K1,K2__ Kn)=K1-F1(x)+K2-F2(x) + .. ,+Kn-Fn(x)

Takum 00pa3oMm, QYHKIHMS PErpecCHH SIBISACTCS JHHEHHON komOuHarmen dGynkuuii F1(X),
F2(x),...,Fn(X), mpuyem camu 3T QYHKIIUH MOTYT OBITh HETMHEHHBIMHU, YTO PE3KO PACIIUPSICT BO3-
MOYKHOCTH TaKOH almpoKCUMAalliU M paclipoCTpaHseT ee Ha HelIMHEeHHbIe (PyHKINH.

Jlnia peanu3anuu JIMHEHHON perpeccuu oOLIero BHUJa UCHOJIb3YeTCs clieayromas (QpyHKIus:
linfit(VX,VY,F)

Omna Bo3BparmaeT BeKTop KodhPuImeHToB TuHEHHON perpeccun odmiero Buaa K, mpu xoto-
POM CpeHeKBaJpaTHYHas MOTPELIHOCTh MPHOIMKEHHUs «00JaKa) MCXOJIHBIX TOUYEK, KOOPMHATHI
KOTOpBIX XpaHsATcs B BekTopax VX u VY, oka3piBaeTcs MUHUMaidbHOU. BekTop F nomken coxaep-
xatb yakmuu F1(X), F2(X),...,Fn(X), 3anucantbie B CHMBOJILHOM BH/IE.

Pucynok 3 mosicHSeT TpoBelneHHE ITUHEHHOW perpeccud OO0Iero BUAa ¢ NMPUMEHEHHEM
¢dyuxuun linfit. TIpouenaypa mpoBeaeHNs BEIYUCICHHN HACTOIBKO MPOCTA, YTO HE HYKIACTCS B 0CO-
OBIX KOMMEHTAPUSIX.
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Pucynok 3 — Ilpumep npoBeaeHus JIMHEHHOHN perpeccuu oo1ero Buia
PacnonoxeHnne KOOpJAMHAT TOUYEK MCXOTHOTO MAacCHUBA MOXKET OBITh JHOOBIM, HO BeKkTOp VX

JIOJDKEH COZIep KaTh KOOPAMHATHI, YIOPsIIOUEHHbIE B OPsiiKe UX Bo3pacTanus. Bektop VY nomxen
coJepKaTh KOOPAWHATHI, COOTBETCTBYIOIIME adciuccam B BekTope VX.

JlaHHBIE pacyeToB JIETKO IPOM3BECTH, MOJIB3YSICh MpOrpaMMmoil komnbioTepa «Mactep QyHK-
M.

I'paduueckoe n300pakeHUe pe3yabTaToOB UCCIEIOBAaHUNM MOYKHO OCYIIECTBUTH 110 MPOrpaMMme
IBM PS AT - 386.-486, B cpeie WINDOWS, cpeacrBamu Tabimasoro mnpomeccopa Excel 5.0.

IIpakTH4Yeckoe 3a1aHue:

1. [TpoBecTr MaTeMaTHKO-CTATUCTHUECKYI0 00pabOTKY pe3ysIbTaTOB UCCIIETOBAHHM.
2. Paccunrarh k03¢ pULIHEHTHI KOPPETSAMN MEXKIY B3aMMO3aBUCUMbBIMH OKA3aTEsIMHU.
3. CocTaBuTh ypaBHEHMS PETPECCUM.

KoHnTpoJsbHbIe BONIPOCHI

1. C Kako# 1eJbI0 BBITIOIHIETCS MaTeMaTH4YecKas 00padoTKa pe3yIbTaTOB H3MEPEHUM?

2. MareMaTuueckuil CMbICT CTAHAAPTHOI'O KBAAPATUYHOTO OTKIOHEHHUS?

3. UTO NOHMMAIOT 101 JOBEPUTEIBbHBIM HHTEPBAIOM, OT YETO 3aBUCHUT €ro 3HaYeHHe?

4. Kakue npezaensl onpenenser omubKka cpeiHero apupmMeTnyeckoro?

S5. Kakumu nokaszatensMu omnpezensercss AOCTOBEPHOCTh MPOJETaHHOW MaTemaThye-
cKoif 00paboTku?

6. Kakum 006pa3oM MOKHO ONPEEIUTh CBSI3b MEXIY ABYMsI PU3HAKAMU

7. Kak onpenenuTs creneHs J0CTOBEPHOCTH KOA(D(DUIIMEHTA KOPPETAIUU?

IMPAKTUYECKAS PABOTA Ne9

Tema: Pacyer cTOMMOCTH HOBOI0 NMUILEBOr0 MPOAYyKTa. Pacuer 3xoHOMUYecKOH (-
(peKTMBHOCTH HAYYHOH Pa3padOTKu

Lenap paboTbl: oONpenenuTh CTOUMOCTb HOBOTO MHILIEBOTO MPOAYKTa, YCTaHOBUTH
HKOHOMHUECKHUH 3 (eKT HayuHO! pa3paboTKH.

B pe3yabTaTe ocBOeHUs] TeMbl (OPMHPYIOTCS 3HAHUS B 00JACTH HAYYHOM TEXHOJOTHH
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MPOM3BOJICTBA OJIION M U3JEIUH.
®opmupyercst yacTb komnereHnuu YK-1. CriocoOeH oCcymecTBIsATh KPUTHIECCKUN aHATN3
npoOJEeMHBIX CUTyalluii HA OCHOBE CUCTEMHOTO MTOJIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUI.

OIIK-2 — CnocobeH pa3pabaTbiBaTh MEpPONPHUATHUS
10 COBEPILIEHCTBOBAHUIO TEXHOJIOIMYECKUX MPOLIECCOB MPOM3BOJACTBA MPOAYKLUU PA3IUYHOIO Ha-
3HAYEHUSI.

OIIK-4: CnocoGeH Mcnoiab30BaTh METOABI MOJEITH-
pPOBaHUSI MPOIYKTOB U MPOEKTHUPOBAHMS TEXHOJOTHYECKHX IMPOLECCOB MPOU3BOJACTBA MPOIYKIIMH
MUATAHUS.

OIIK-5: CriocobeH ucnosib30BaTh HAyYHbIC 3HAHHS U
HaBBbIKM MCCIIEA0BATEIbCKON JEATENbHOCTH JUISl PELIEHUs] OpraHU3allMOHHO-TEXHOJIOIMUECKUX 3a-
Jau.

CpencrBa o0yuenusi: CanlluH 1078-01, Texundeckue pernaMeHTsl TaM0OKEHHOTO COr03a
MarepuajibHoe o0ecredyeHHue: KOMIbIOTEPbI

1. TeopeTuyeckas 4acThb

1.1 Kommepunam3zyeMocTh HAy4YHO-TeXHUYECKHUX Pe3yabTaTOB (IPUMepP ONMCAHUS
npeajiaraeMou pa3padoTkn)

[Tpu xoMMepuHanu3anuy MpeIaraeMoil pa3padoTKU MJIAHUPYETCS PEUINTh CIEAYIOIINE 3a-
Ja4u:

— TOBBIIIEHUE PEHTA0EIBHOCTH MPOU3BOJACTBA MYUYHBIX KYJIMHApPHBIX M3AEIUN C MICOM M
CHI)KEHHE UX ce0ECTOMMOCTH ITyTEeM 3aMEHBI YaCTH MSICHOTO (hapIiia Ha pacTUTENBHOE ChIPhHE;

— CpaBHUTEJbHAS OI[EHKA OPTraHOJIENTUICCKUX, (PU3UKO-XMMUYECKUX, MUKPOOHOJIOTHYECKUX
MOKa3aTesiel W NMUIIEBON LIEHHOCTU MYYHBIX KYJIWHAPHBIX W3JEIUNA C MSICOM KaJIMBILKOW HalMO-
HaJIbHOM KyXHH C OT€YECTBEHHBIMHU aHAJIOIaMHU.

[IpennaraeMpiM LIETIEBBIM PHIHKOM MSICHBIX MOTYy(aOpUKaTOB B TECTE, T.€. PHIHKOM, Ha KO-
TOPOM pE€aJIbHO BO3MOKHA MPOJa)ka MyYHBIX KYJWHAPHBIX M3JECIHMI C MSACOM KaJMBIIKON HaIMo-
HAJIbHOW KYXHHU, MOTYT OBITh ONTOBAas U PO3HUYHAs TOProBas CeTh, MPEANPHUATHS OOIIECTBEHHOTO
MUTaHMS, CTIEHUATU3UPOBAHHbIE Mara3uHbl.

[TpeumymiectBa pazpabaThIBa€MbIX MYYHBIX KYJWHAPHBIX W3JEJIUN KaJIMBIIKON HaIlMOHAIb-
HOM KyXHHU C 3aMEHOM YacCTH ChIPbSl HA PACTUTEIBHBIA KOMIIOHEHT 110 CPAaBHEHUIO C NEIbMEHSIMHU
CIEAYIOLIHNE:

— UCIIOJIB30BAaHNE HATYpPaJIbHOTO CHIPHS;

— TOBBIIIEHHOE COACPKAHUE NMUIIEBBIX BOJIOKOH, BATAMUHOB 1 MUHEPAJIbHBIX BEIIECCTB;

— IOHMKEHHOE COACPKAHUE KUPa;

— HH3Kas ce0eCTOMMOCTb;

— OTCYTCTBHE IIFOTaMaTa HaTpUs;

— UCKJIFOYEHHE TPYAOEMKHX U NMPOJOJDKUTENBHBIX CTaINN TEXHOJIOTHYECKOTO MpoIiecca.

N3BecTHO, YTO CEerMEHT TeabMeHelH — a0COMIOTHBIA JTUEP B CTPYKTYpPE PHIHKA 3aMOPOKEH-
HBIX MOoTypadpukaToB. JJaHHBIN BUA MPOAYKLIMHU 3aHUMAET 67% B CTOUMOCTHOM BbIpakeHUH. B Ha-
CTOSIIUX MOMEHT yBEIMYEHHE MOTPeOsIeHNs 00ecreynBaeTCs 3a CUET JKUTEJIeH CpPeHUX TOpOOB,
MOCTENIEHHO BKJIFOYAIOIINX IEIbMEHU B CBOW PALMOH.

AccopTuMeHT nony¢habpuKaToB B TeCTE MPEACTABIEH OTPOMHBIM KOJIMYECTBOM u3jenuil. B
Ka4yecTBE MPUMEPOB TEXHOJIOTMHU, UACHTH(PUKAIIMN U SKCIIEPTU3BI pacCMAaTPUBAEMOM TpyMIbI MPO-
IYKTOB MpuBonATcsa nocneanue pazpadorku BHUWMII, ocHOBHBIE MOOKEHUS KOTOPBIX MOXKHO
OPUMEHATh B OTHOLIEHHM aCCOPTHUMEHTa ApPYrux noiydadpukaroB B Tecte. HopMaTUBHBIM JOKY-
meHTOM TV 9214-554-00419779-00 (M COOTBETCTBYIOIICH TEXHOJOTHYECKOW WHCTPYKIIMEH) OIpe-
JienieHsl TpeOoBaHMs K MPOU3BOACTBY M KaueCTBY 3aMOPOKEHHBIX MONy(haOpUKaToB B TECTE, BhIpa-
0aTbIBa€MBIX B aCCOPTHUMEHTE IO CIAEAYIOUIMM HAMMEHOBAHUSIM:
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— nensMmenu: Pycckue, Cubupckue, Upkyrckue, 3akycounsie, CtonoBsle, Cromuunsie, Oc-
TaHkuHCKHEe, KpecTbsiHckue, MscopacturenbHbie, TaexxHbie, JJaHUITOBCKUE;

— nasiouku MsicHble: Ctonuunble, CelbCKUE;

— manThl: FOxHbIe, Kacnniickue;

— xunkanu: CounHckue, CyxyMcKue.

3a mpOTOTUI IPUHAT crocoO nosydyeHus nenbMeHen «Pycckuey. Penenrtypa dapiia nens-
MEHEW BKIIIOYAET TPAAUIIMOHHBIN HA0OP MSCHOTO CHIPBS, JIyKa, CIIeIHi 0e3 100aBIeH!s] paCTUTEIb-
HBIX M HEMSCHBIX )XMBOTHBIX OeskoB. OpraHojieNTHYECKUE XapaKTePUCTHKHU (BHEIIHUN BUJ, LBET,
3amax, BKYC, KOHCUCTEHIINs, COYHOCTh) JIOJKHBI COOTBETCTBOBATh TPAJAULIMSAM, B TOM YHUCIIE HALUO-
HaJIbHBIM, PE/ICTABIECHUSAM IIOTPEOUTEINS O JAHHOM IIPOJYKTE U €r0 3alpOCaM.

K Hepocratkam mpoToTMIIa MOXKHO OTHECTH HM3KHME IUETUYECKHE CBOMCTBA NPOAYKTa 3a
CYET BBICOKOT'O COZIEPKaHUSA KUPAa U HEJOCTaTOYHOI'O COACPKaHMS IUILEBBIX BOJOKOH M BUTAMMU-
HOB.

OCHOBHBIE OTIMYHSA MYYHBIX KYJIMHAPHBIX U3JEIMH C MSACOM KaJIMBILKONW HAallMOHAJIBHOU C
3aMEHOM YacTU ChIPbsl HAa PACTUTENIbHBIA KOMIIOHEHT OT MOAOOHBIX MEIbMEHEN 3aKII04aloTCs B clie-
JYIOLIeM: 3TO a0COJIIOTHO HaTypallbHbI MPOIYKT — B UX COCTaBe HET apoMaTU3aTOpOB U KpacuTe-
ned. MyuHble KyJIMHAPHBIE U3JEIUS C MSACOM KaJMBILKOM HAallMOHAIBHONW KYXHHU C 3aMEHON 4acTH
CBIPbSl HA PACTUTEIIbHBIA KOMIIOHEHT UMEIOT HEXXHYIO U COUYHYIO KOHCUCTEHIIMIO, C JIETKUM apoMa-
TOM U BKYCOM CBEXHUX OBOILIEH (THIKBbI, NETPYILIKH, MOPKOBH). JlaHHBINH BUJ MPOJyKTa BbIpAOOTaH
U3 ChIPbs, OTBEYAIOLIET0 TPEOOBAaHUSIM HOPMATHBHBIX JOKYMEHTOB. Takum o0pa3oMm, My4HbIE KY-
JIMHApHBIEC U3JEIuUs C MACOM KAJIMBILIKOW HAlMOHAIBHOW KYXHHU C 3aMEHOM YacCTHU ChIPbs HA PACTH-
TEJIbHBIM KOMIIOHEHT IO OpPIraHOJENTUYECKUM IOKa3aTesiM He YCTYNaeT MOJ0OHBIM BUAAM IpO-
TYKITUH.

Jlo HacTosIero BpeMEHH He IMPOBOJWIIOCH MCCIIEI0BATEIbCKUX PAadOT MO pa3paboTke pe-
LENTyp ¥ TEXHOJIOIMH MPUTOTOBJIEHNS MYYHbIX KYJIMHAPHBIX U3AEIUN C MACOM KaJIMBILKOW HalMO-
HAJIbHOW KyXHHM OOOTrallleHHBIX MUIIEBBIMU BOJOKHAMHU, BUTAMUHAMU M MUHEpAJIbHBIMU BelllECTBa-
MU, OTCYTCTBOBAJIa TOBAPOBEIHAsA UX OIleHKa. Bce 3T (hakTopsl 3aTpyAHSIIN UCIOIb30BaHUE MYyY-
HBIX KYJIMHAPHBIX U3AETUHI ¢ MSICOM U PaCTUTENbHBIMU 100aBKaMH B IUTAaHUM HACEJICHHUS.

[TpennpusTus M0 MPOU3BOJCTBY MSCHBIX MOTY(HaOpUKAaTOB B TECTE UMEIOT OTAEIbI IO KOH-
TPOJIIO KayecTBa, IOCTATOYHO OCHAIllEHHbIE 000PYI0BaHUEM, U3MEPUTEIbHBIMU NMPUOOpAMH, peak-
tuBaMu. OHU MOTYT O(OPMIISITH NMPOU3BOJAMMBIE MyUHbIE KYJIUHAPHbIE U3/IE€THUS C MICOM KalMBbILl-
KOI HallMOHAJLHOM KYXHHU C 3aMEHOI 4acTH ChIPbsl HA MPOAYKTHI epepabOoTKH PACTUTEIBHOTO Chl-
pbs (OBOLIHBIE COK M Me3ra) JieKjapalnueid 0 COOTBETCTBUM KadyecTBa, MO0 3aKII0YaTh JOTOBOP C
OmoxkaliiuM POCTOBCKUM OKpY>KHBIM LIEHTPOM cepTU(UKALMU Ha MoJydyeHue cepTudukara kade-
ctBa. OpraHn3oBaHHOE Majoe MPEANPUATHE CMOXKET 3aKJIIOUUThH JOroBOp ¢ ['occaHsnmuaHaa30poM
Ha MOJIy4eHHe cepTu(uKaTa KadyecTBa MyUHBIX KyJIMHAPHBIX U3JIENHUN ¢ MICOM KaJIMBILKOW HalMO-
HaJIbHOM KYXHU JJIs1 TUIIEBbIX LIEJeH.

Crpareruss KOMMeEpLHAIN3alMKA 3aKII0OYaeTCd B TOM, YTO B IEPBBIMA I'OJl CYIIECTBOBAHUSA
MIPOEKTa MPOBOAATCA AKCIEPUMEHTAJIbHbIE TEXHOJIOTUYECKUE, (PU3NKO-XUMHUYECKHE U OpraHoJeln-
TUYECKUE MCCIEA0BAaHUS MO MPOU3BOACTBY MYYHBIX KYJIMHApHBIX M3ACIUN C MICOM KaJMBILKON
HallMOHAIBbHOM KYXHH C 3aMEHOM YacCTH ChIPbSl HA PACTUTENIbHBI KOMIIOHEHT U OLIEHKE UX CBOWCTB
Y NHILEBOU LIEHHOCTH.

B nocnedyiowue 200v1 Kommepyuanuzayus 3aKai0Uaemcs 8 ciedyiouem:

— OCYIIECTBJICHUE «PACKPYTKW» MPOEKTa (3aTpaThl Ha peKiiamy, MOJrOTOBKa METOAMUYECKUX
Y Hay4YHBIX MaTepHajoB, MEPETOATrOTOBKA CIEUANINCTOB, PEIIEHHE BOMPOCOB OPOPMIICHHUS JeKia-
panuu 0 COOTBETCTBUH, CepTU(HKaTa KauecTBa, JUIIEH3UH Ha IPOU3BOJCTBO U PeasIn3aluIo, MOArO-
TOBKA MOMEIIEHUHN U T.1.);

— YTEHUE CIEIHUATBHBIX JIEKIUH JUIs paOOTHUKOB MUILEBBIX MIPOU3BOCTB, pAOOTHUKOB PO3-
HUYHOW M ONTOBOM TOPTOBIIM, CIENUATMCTOB KOHTPOIMPYIOIIUX OPraHU3aLni;
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— MPOBEACHHE MTPE3EHTAIIH 110 3aKa3y GupM;

— IIpOBeICHHE KOH(PEPESHITUH;

— OpraHu3alys BHICTABOK HOBBIX TEXHOJIOTHM (TJIaTHAs pekiama);

— OKa3aHHUEe MOMOIIY B IPOBEACHUU PEKIAMHBIX aKIIHiA;

— peanu3aiys eYaTHOW MPOAYKIHH (TOCOOHS, PEKOMEH 1AM, IIPOCIICKTHI);

— KOHCYJIbTHPOBAHUE, COCTaBJICHHE OW3HEC-TUIAHOB JUIsl TOPTOBBIX W MHUIIEBBIX MPEIIpH-
SITUM.

busnec-mooenyw:

— pa3paboTka OW3HEC-TUIaHa IS MPEANPUATUHN 0 TPOU3BOICTBY MSICHBIX PYOJICHBIX MOTY-
¢dabpukaros B Tecte T. KucnoBojcka, 1. ['eopruescka, r. byaennoscka, u ap.

3amaun OW3HEC-TUIaHA 3aKIIOYAIOTCS B TMPUBJICUYCHUU IPOW3BOAUTENCH M MOTpeOHTEneit
MYYHBIX KYJTMHAPHBIX U3JIEIHH C MSICOM KaJIMBIIIKOM HAIIMOHAIBHON KyXHHU C 3aMEHOMN 4acTU ChIpbs
Ha PACTUTEJIbHBIA KOMIIOHEHT K YYaCTHIO B ITPOEKTE.

1.2 Pacyer ce0ecTOMMOCTH MYYHBIX KYJIHHAPHBIX U3/1eJIUIi ¢ MsicOM (MpuMep pac-
yera)

OrpoMHOe 3HaUEHUE NPU OmnpeaesieHNH dPPEKTHBHOCTH BHEIPEHUS HOBOM TEXHOJIOTHH SIB-
JsieTcsl TO0BOM 3KOHOMHYECKHH 3¢ ¢dexT. OH MOHUMAETCsl KaKk CyMMapHasi 5KOHOMUS BCEX pecyp-
COB: TPYJOBBIX, MAaTepHAIIbHBIX, (PMHAHCOBBIX. [ 010BOI 3KOHOMUYECKHi 3 (HeKT — MprObLTH Ipe-
IIPUSTHS B PE3YJIBTATE CO3/IaHUS U MCIIOIb30BaHMs HOBOM TEXHOJIOTUHU.

KonmdecTBeHHOE M3MEpEHHE TOJOBOI0 IKOHOMHYECKOTO APPEeKTa OT HCIIOIb30BAHMS HOBOU
TEXHOJIOTUM OCHOBAHO Ha OIpPEJENIEHUH €ro BEJIMYMHBI B pacdeTe Ha €AMHUILY IPOJYKIUU U oOL1e-
ro o0bemMa NpoAYKLHH, BBIpAOOTAaHHOW 3a ONPEEIIEHHBIN EPHO/Jl, pACUETHBIH ToI.

[Tpu BHeApeHMH HOBBIX TEXHOJOI'MH, Haubojee ONTUMAIBHOM SIBISETCA Ta, IPU KOTOPOM
CyMMa BCEX 3aTpaT MUHUMAaJIbHA IIPU [IPOYUX PABHBIX YCIOBUSX.

Jlanee ocylecTBUM pacueT IeHbl, pa3pabOTaHHBIX HAMU MYYHBIX KYJUHApHBIX U3IEIUH C
J00aBJICHUEM PACTUTENbHBIX KOMIIOHEHTOB. 3aT€M Mbl MOJICUUTAEM BCE MU3JEPKKH U PACXOJbI, JUIS
ycTaHOBJIEHHs LieHbl JoOaBuM enie 30% oT cTouMocTH Chipbs M paboueil cuibl. X Oyzer gocta-
TOYHO JJI TOTO, YTOOBI MOKPBITh BCE M3JEPKKU U MOJIYUUTh HNPUOBLIbL OT MPOU3BOACTBA JAHHBIX
(GyHKIMOHAIBHBIX MPOAYKTOB. CTOMMOCTH pabouel cuibl npuHUMaeM 3a 20% OT CTOMMOCTHU ChI-
phA.

CpaBHMTENBHBIN pacyeT CTOMMOCTH MYYHBIX KYJHHAPHBIX U3/IEIHUN C MICOM € J00aBIECHHEM
PacCTUTENbHBIX KOMIIOHEHTOB MPUBEJIEH B Tabnuie 1.

My4Hble KyJIWHapHblE M3JEIHMS C MICOM OTJIMYAIOTCS MOBBIIEHHONW OHOJIOrHMYecKon
LIEHHOCTBIO, TaK Kak i1 MX IPOU3BOJACTBA HCIIOJIB3YETCS Ka4eCTBEHHOE HATypaJbHOE CBIPbHE.
CroumocTh oOBOIIEH (THIKBBI, MOPKOBH, METPYLIKH) MOXKET H3MEHAThCS, B 3aBUCHUMOCTH OT
CE30HHOCTH MPOJAK.

Takum o00pa3zoM, MpH BHEIPEHUH PELENTYp MYUHBIX KYJMHApHBIX H3IETUi ¢ MsIcoM
M3MEHSEMON 4YacTbl0 TPUBEJICHHBIX 3aTpaT SABISETCS CTOMMOCTb ChIPbS MPOAYKLUUH, U
clIeZIoBaTeNbHO, pacueT 3(pdexra Ha eUHUILY TPOAYKIIUH.

2

Tabmuma 1 — CpaBHUTENBHBIA pacuyeT CTOMMOCTH MYYHBIX KYJIMHAPHBIX M3AETUH C MACOM
(o cocrostamio Ha 01.01 2013 1.)

Coipbe [lena 3a W3nenus ¢ TeIkBOU W3 nenus ¢ nerpymi- N3 nenus ¢ Mopko-
1 xr, KoM BBIO
pyo. Hopma Crou- Hopwma Crou- Hopwma Crou-
pacxona MOCTb, pacxojla | MOCTb, | pacxoja | MOCTb,
Ha 1,00 pyo. Ha 1,00 pyo. Ha 1,00 pyo.

44




KT KT KT

Myka mire- 25,0 0,212 53 0,212 53 0,212 53

HUYHAas

Slina, mr. 27,0/10 1 . 2,7 1 . 2,7 1 . 2,7
IIT.

Macino noj-

COJIHEYHOE 55,00/n 0,016 0,72 0,016 0,72 0,016 0,72

bapanuna 280,00 0,435 78,30 0,435 78,30 0,435 78,30

Kup 6apanwmii 50,00 0,06 3,00 0,06 3,00 0,06 3,00

Jlyk pemmuatsrit 10,00 0,05 0,50 0,04 0,50 0,04 0,50

TreixBa 10,00 0,350 3,50 - - - -

MopkoBb 12,00 - - - - 0,350 4,20

[erpymika 3e- 80,00 - - 0,350 28,00 - -

JIEHb

CoJib noBa- 10,00 0,015 0,15 0,015 0,15 0,015 0,15

peHHas

[Teperr yepHbIit 70,00 0,0005 0,035 0,0005 0,035 0,005 0,035

MOJIOTBIN

Brixon 1,000 94,00 1,000 118.70 1,000 94,70

CTOUMOCTB 94,00 118.70 94,70

celpps (CC)

CTOMMOCTD

pabouelt CUIIbI, 18,80 35,40 18,94

30% ot CC

HanbaBka, 5.68

20% — 5,64 7,70

Ilena 118,44 161,80 119,32

ITpu sTOoM 3K0HOMHYEcKass 3PPEKTUBHOCTh OT BHEJAPEHHUS HOBBIX BHUIOB MPOAYKIUHU TPH
npou3BojicTBe 1000 yCIOBHBIX U3/IETNII COCTABHT:

Ol1000= Co—Ci )
rae (s — cTouMOCTh 0a30BOT0O BapuaHTa, (pyod);

Ci — cTonMocCTb TipeiaraeMoro (i-ro) BapuasTa.
[ToncraBisis 3HaUeHUs CEOECTOMMOCTH Pa3IMYHBIX BAPUAHTOB M3 TAOMUIBI 33 mOIydyuM
3HaYeHUs YKOHOMUYECKOH 3(()EKTUBHOCTH M, Ha OCHOBAHUM MOJYYEHHBIX pE3yJIbTaTOB, COCTa-
BUM Ta0IuILy 2.

Tabnuna 2 — Pacuer skoHOMUYecKoi 3¢ hekTuBHOCTH

BapuanTs: Texyiue 3aTpatsl, OkoHomuueckass ¢ dek-
pyo. THUBHOCTb, PYO.
bazoBsrii 180 -
1 118.44 61.56
Buenpsiemblie 2 161.80 18.20
3 119.32 60.68
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1 — U3nenus ¢ THIKBOW;
2 — Uzpenusi ¢ meTpyIIKoii;
3 — U3zaenus ¢ MOPKOBBIO.

[IpuObLIH OT MPOU3BOACTBA U PEATU3ALMNA MYUYHBIX KYJUHAPHBIX U3JIEIUI C MICOM COCTaB-
asiet ot 18,00 mo 61,68 py6. Ha 1 kr. m3aenus. ConuaabHO — dKOHOMHUYECKask 3(HPEKTUBHOCTH OT
BHEJIPEHUSI HOBBIX PELENTYpP BBIPAXKACTCS TAKKE:

o MOBBILIICHUEM MUIIEBON U OMOJIOTHYECKON IIEHHOCTH;
paclIupeHHeM acCOPTUMEHTA,

CHIDKEHHEM KaJOPUUHOCTH 110 CPAaBHEHHUIO C 0a30BBIM H3AETHEM;
MOBBIIIICHUEM CO/IepKaHus BATAaMHHOB C, B-KapoTHHA,

o pacIIMpeHreM CIIeKTpa UCIIOIh30BAHUS IPH JICYCOHOM MUTAHUU.

B pesynprare mpoBeneHHS CpPaBHUTEIBHOTO pacue€Ta CTOMMOCTH MYYHBIX KYJIWHAPHBIX
U3JIENHIA ¢ MACOM OBLIO BBISICHEHO, YTO IieHa MmoygabpukaToB ¢ ThIKBOM cocTaBiser 118.44 py6., ¢
netpyukoi — 161.80 py0. u ¢ mopkossio — 119.32 py0.

IIpakTH4Yeckoe 3a1aHue:

1. [IpoBecTu pacyeT CTOMMOCTH HOBOT'O ITPOAYKTa, pazpaboTanHOro Bamu.

2. IlpoBectu pacueT IKOHOMHUYECKOW 3(PPEKTUBHOCTH OT BHEJPEHHS HOBBIX BHIOB MPOIYK-
IHH.

KoHnTpoJibHbIE BOIPOCHI

. IloBbilIeHNE peHTa0EIbHOCTH IPOU3BOACTBA.

. B yem 3akmtouaercs cTparerusi KoMMepLyaIn3aim?

. Be1bop nporoTuna u HeAOCTaTKU NPOTOTUIIA.

. Odopmiienne nexnapanun 0 COOTBETCTBUM.

. Opopmrenue ceprudukara kauecTna.

. OdopmiieHne IMLIEH3UU Ha TPOU3BOJICTBO.

. Pa3paboTka 6u3Hec-miaHa 11 npeaupUusTui.

. Meronuka pacyera rogoBoro 3KOHOMHUYECKOT0o 3P PeKTa.

. Onpenenenne sJKOHOMUYECKOHN 3(hPEKTUBHOCTH OT BHEAPEHUS HOBBIX BUAOB ITPOYKIIUH.
10. B yeM 3akit04aeTcsi KOMMEpPLUAIN3YeMOCTh HAyYHO-TEXHUUYECKUX PEe3yIbTaTOB?

O©CoO~NO O WDN P

3.PexoMenyemasi iurepatypa

OcHoBHasi IuTEepaTypa:
1. Mokuit, M.C. Mertoaonorusi Hay4HbIX HccleloBaHUM: yuyeOHUK Ans MaructpoB / M.C. Mokuit,
AJIL. Hukudopos, B.C. Moxkuii; nox pea. M.C. Mokus; T'oc. yH-T ynp.; Poc. akon. yH-T um. I'.B.
[TnexanoBa. — M.: KOpaiit, 2014. — 255 ¢. - (Maructp). — Ha yuebnuke rpud: Jomn.YMO. — Ilpumn.:
c. 255. — bubnwmorp.: c. 250-254. — ISBN 978-5-9916-3094-8
2. OCHOBBI Hay4HBIX MCCJIEJOBAaHUHN U MATEHTOBEJEHUE: ydeOHO-MeToquueckoe nocodue / - Hoo-
cubupck: HoBocuOupckuii rocyaapcTBEeHHBIH arpapHblii yHuUBepcutet, 2013. - 228 c.; To xe. -
URL.: http://biblioclub.ru/index.php?page=book&id=230540
3. Anekcees, B.I1. OcHOBBI HayYHBIX HCCIICOBAaHUI M MAaTEHTOBeneHHUE: yueOHoe mocodue / B.IL.
Anexcees, [I.B. O3épkun. — Tomck: Tomckuii rocyaapcTBEHHBI YHUBEPCUTET CUCTEM YIIPaBJICHHUS
U paauodnekTponuku, 2012. - 172 c¢.; To xe. - URL:

JdomosiHuTEIbHAS JIUTEpATYypa:
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M.: HamkoB u Ko, 2012. — 244 c. — (YueOuble u3manus ausa OakanaBpoB). — ISBN 978-5-394-
01800-8;

4. OOorarieHue MUIIEBbIX MPOIYKTOB U OMOJIOTHYECKH aKTHBHBIE J00aBKU. TexHomorus, Oe3omnac-
HOCTh W HopMmartuBHas Oaza: pex. II. b. Orrageii; nep. U. C. I'opoxkankuna — CII6.: IIpodeccus,
2010.

HNuTepHeT-pecypcebl:
1. http://www.suharevka.ru — CailT TeXHOJOTHYECKOTO 000PYIOBAHMUS
2. http://lwww.complexdor.ru — CaiiT 6a3bl HOpPMATUBHOM U TEXHHUUYECKOW JOKYMEHTAIIMH
3. http://www.twirpx.com — CaiiT mOUCK JTHUTEPATYPhI
4. http://www.pitportal.ru — Caiit uHpOpMaIMOHHOTO TIOpTaIa
5. http://www.libgost.ru — Caiit 6udaroTexu ['0CTOB 1 HOPMAaTUBHBIX JOKYMEHTOB
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IIpuinoxenne A

TPEBOBAHHUSA K O®OPMJIEHUIO IPAKTHYECKOM PABOTHI

TutynpHBIN TUCT 0OPMIIIETCS B COOTBETCTBUU C [Ipunoscenuem b.

[IpakTuueckyro paboTy peKOMEHIyeTcs IPeaCTaBiIsITh B o0beMe 1-2 meyatHbix jucra. TekcT pa-
0OTHI TOJDKEH OBITh HamedaTaH 4yepe3 1,5 nHTepBalia Ha OJTHOM CTOpPOHE CTaHAapTHOTrO JucTa Oenoi Oy-
Mard (A-4). TekcT u Apyrue oTredaTaHHbIe MIEMEHTBI paOO0THI JOJKHBI OBITh YEPHBIMH, KOHTYPHI OYKB
Y 3HAKOB - YeTKUMH, Oe3 opeona u 3ateHenus. [lpudrt Times New Roman, kerens 14. Ha3Banus rinas u
naparpadoB BBIACIAIOTCS MOTYXKHUPHBIM HIPpUPTOM. JIUCT ¢ TEKCTOM JO0JKEH uMeTh nojs: cieBa — 30
MM, cripaBa — 10 mm, cBepxy — 20 MM, cHu3y — 20 MM. Hymepanus cTpaHull TEKCTa JIe1aeTcsi B IPaBoM
HIOKHEM Yriy Jincta. [IpocTaBiste HOMEp CTpaHUIbl HEOOXOIMMO CO CTPaHMIIbI, I1ie revyaraercs «Bae-
JICHUEe», Ha KOTOpoil cTaButcs mudpa «3». [Tocie 3Toro HyMepyroTcst BCe CTPaHMIIbI, BKIIOYAs IPHIIO-
KeHus. Mexxy Ha3BaHHeM TJIaBbl U Ha3BaHUEM Naparpada 3Toil riaBbl CTaBUTCS MPOOEN paBHBIM IBYM
MHTEpBaJIaM, a Ha3BaHUe naparpada He JODKHO OTIENATHCS OT TeKCTa 3Toro naparpada npodernom. Ha-
3BaHMs NaparpadoB OTAENSAIOTCA OT TEKCTa Mpeablayliero naparpada nmpodeaom, paBHbIM JABYM HHTEP-
BaaM. Kakziast rimaBa, a TakyKke BBEICHHUE, BHIBOJIBI, IPHIIOKEHHSI M CITUCOK MCIIOJIB30BAHHOM JIUTEpaTy-
PBI HAUMHAIOTCS ¢ HOBOM cTpaHuIbl. CiioBo «I'1aBa» He mumercs. [ 1aBbl HIMEIOT OPSIIKOBBIE HOMEpPA B
npejenax Bceil paboTel, 0003HayaemMble apabckumu mudpamu (Hanpumep: 1, 2, 3), mociie KOTOPBIX cTa-
BUTCSI TOUKA. 3arojIOBKH TJaB U maparpadoB B TEKCTe pabOTHI JOJDKHBI PACIIONIAraThCs IO LEHTPY, TOU-
Ky B KOHIIE Ha3BaHUs I1aBbl U naparpada He crtaBar. He nmomyckaercs nepeHOCUTh YacTh CJIOBa B 3aro-
noBke. Hymepanus TabmuI 1 pUCYHKOB MOKET OBITh CKBO3HOW MJIM COOTHOCHTBCSI C HOMEPOM TJIaBbl U
naparpada. Hanpumep, ecinu Tabnuia WM pUCyHOK BKIIIOUEHBI B TEKCT MEPBOro maparpada BTOpOH
IJIaBbI, HyMepanus cienyromas: Tabmuna 2.1.1., puc. 2.1.1. Tlocnenuss mudpa o3Ha4aeT MOPSIKOBBINA
HOMep TabnuIbl (WM PUCYHKA) B JaHHOM maparpade. Tabmuia momemaeTcss B Ka4eCTBE ClEAYyIOIIen
CTpaHHIIBI TTOCJIE TIEPBOTO YIIOMUHAHUS O HEW B TEKCTE.
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IIpunoxenune b

MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHUS POCCHUMCKOM GEJEPALIMNA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE
BBICIIIETO 00pa30BaHuUs
«CEBEPO-KABKA3CKUI1 ®EJEPAJILHBI YHUBEPCUTET»
[Taruropckuit uacTUTyT (hrnman) CKOY

INPAKTUHYECKASA PABOTA

0 JUCHUIIINHE: «MeToq0IoTus HAayYHBIX HCCHeﬂOBaHHﬁ))

Bremomam:
Crynent
Kypca TPYIIIbI
Hamnpasnenue noarorosku: 19.04.04
dbopmbl 0O0yUeHUS

(moamuce)
PykoBoguTens paboThl:

(®UO, nomxHOCTH, Kadeapa)

[sTuropck, 2024 r.
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OEPA30BAHUS POCCHUMCKOM ®EEPALIMNA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«CEBEPO-KABKA3CKUI1 ®EJEPAJIbHBI YHUBEPCUTET
[Taruropckuit uactTutyT (hunuan) CKOY

MeTtoauyeckune yKazaHus
10 OPTaHU3ALMH U TTPOBEACHUIO CAMOCTOSITEIIBHONW PaObOThI
M0 IUCHUIUINHE «MEeTOI0I0THS HayYHBIX UCCIIEIOBAHUN IS CTYJACHTOB
HanpasiieHus noarotoBku 19.04.04 TexHomorus NpoAyKIIMKA U OpraHU3aIHsl OOIIECTBEHHOTO MUTAHUS
HarpaBJIeHHOCTH (Mpod i) TeXHONIOrus TPOIYKIIMU U OpTaHU3AIMS TPEANPUATANA TUTAHUS
TYpPUCTCKO-PEKPEAIIIOHHOTO KJ1acTepa

[Tsaturopck, 2024 r.
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Conep:xkanue
Beenenune
1. O6mrast XxapakTeprucTHKa CaMOCTOSTEILHON pabOThI CTYICHTA MTPU U3YYCHUU JTUCIUILIH-
HbI «METO0JIOTUS HAYYHBIX HCCIIEI0BAaHUI
2. KoHTpOoJIbHBIC TOYKHU M BU Bl OTYCTHOCTH TTO HUM
3. MeToaudeckue peKOMEHIaluY 110 U3YICHHUIO TEOPETUIECKOT0 MaTepHralia

4. Meroaudeckue yka3anus (10 BHAAM padOT, IPEIYCMOTPEHHBIX pabouell mporpamMmoin
JTACITUTIINHBI)

5. Crucok peKOMEeHIyeMOil TUTepaTypsl
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Beenenne

OcHOBHOI (HOPMOIA YETIOBEUECKOTO TIO3HAHMS SBJISICTCS HayKa. Hayka B HaIlm JHU CTAaHOBHUTCS BCE
OoJiee 3HaUMMOM 1 CYIIECTBEHHOM COCTAaBHOM YacThIO TOM pealbHOCTH, KOTOPAsi HAC OKPY>KAeT U B KOTOPOMH
HaM TaK WIM MHAuYe HAJIOKUT OPUEHTHPOBATHCA, XKUTh M JAeicTBoBaTh. PDuiocodckoe BUAEHUE MUpa
IperosaraeT JOCTaTOYHO ONPEIEIEHHBIE IPEJICTABIEHNS O TOM, UTO TaKOE HayKa, KaK OHa YCTPOeHa U KaK
OHa Pa3BUBACTCS, YTO OHA MOXKET M HA YTO OHA TMO3BOJIAET HAJIEATHCS, A UTO €l HeJOCTYIHO. Y (uinocodos
IMpoHLIOro Mbl MOKEM HANTH MHOT'O INECHHBIX Hpel[BI/II[eHI/Iﬁ H MOACKA30K, IMOJIC3HbIX JJIs1 OPUCHTALIMA B Ta-
KOM MHUpE, IIe CTOJIb Ba’KHA Poiib Hayku. VM, ofjHaKo, ObLI HEBEZOM TOT PealbHbIN, IPAKTUUECKUI OMbIT
MacCHpOBAaHHOI'O U @K€ IPaMaTH4YECKOro BO3/ICHCTBUS HAYUHO-TEXHUUECKUX JIOCT)KEHUI Ha ITOBCETHEB-
HOE CYILLIECTBOBAHHE YEJIOBEKA, KOTOPBIN MPUXOAUTCS OCMBICIIUBATD CEIO/IHS.

Ilepeyenb mIaHUPYEMBIX pe3y/IbTaTOB 00YUEHHUS O JUCLUILIMHE, COOTHECEHHBIX C IIAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHHsI 00pa30BaTelIbHOM MPOrpaMMBl

Kox, popmynupoBka komre-
TEHIIUU

Kon, popmynupoBka nnaukaropa

[Tnanupyemblie pe3yabTaThl 00Y-
YEHUS N0 TUCLIMILIUHE (MOIYIIO),
XapaKTePU3YIOIIHUE ITarbl OPMHU-

POBaHMS KOMITICTCHIINH, HHTUKA-

TOPOB

VYK-1. Cnocoben ocymiect-
BJISITh KPUTHUYECKUI aHaIM3
NpOoOJIEMHBIX CHUTyallud Ha
OCHOBE CHUCTEMHOI'0 MOJXO-
na, BbIpabaThIBaTh CTparte-
THI0 JIEUCTBUMN.

NA-1YK-1Kputuuecku aHanu3upy-
€T MPOOJEMHYIO CUTYalLlHIO, UCIIONb-
3ys CHCTEMHBIN ITOAXO/.

AHanuzupyeT npoOJeMHYI0 CH-
TyaluIo, HUCHOJb3ysd CHCTEM-
HBIN IOJIXOJI.

NJI-2YK-1CrocobeH HaXxOIuTh He-
o0xomumMyr0 HMH(pOpPMAIHIO W3 JIOC-
TYIHBIX HUCTOYHUKOB C LEJNbIO aHa-
7132 COCTAaBHBIX KOMIIOHEHTOB IIPO-
OJIEMHOM CUTYyaIINH.

VYuuTheiBaeT HHGpOpMALMIO U3
JIOCTYIIHBIX HCTOYHHMKOB C Ii€-
JbI0 aHAIM3a COCTaBHBIX KOM-
IIOHEHTOB MPOOJIEMHON CHUTya-
1.

N-3YK-1BeipabateiBaeT  cTpate-
TUI0 JIEMCTBUM IUI BBIXOAA U3 IPO-
0JIEMHOM CUTYyallUH.

BripabaTeiBaer CTPATETHIO
JIEUCTBUN I BBIXOZA U3 IPO-
OJIEMHOM CUTYalIHH.

OIIK-2. Cnocoben pa3zpaba-
THIBATH MEPOTPUSATHS  TI0
COBEPILICHCTBOBAHUIO  TEX-
HOJIOTHYECKUX  IIPOIIECCOB
MIPOU3BOJICTBA  IPOAYKIUH
Pa3INYHOrO Ha3HAYEHHUS.

NJI-10IIK-20061a0aeT 3HAHUSIMH B
00JTaCTH COBEPIIIEHCTBOBAHUS TEX-
HOJIOTUYECKUX TMPOILIECCOB MPOU3-
BOJICTBA MIPOJYKIIUH PA3TUYHOTO Ha-
3HAYCHUS.

Oco3Haet TCXHOJIOTHYCCKHEC
nponecCoel MPOMU3BOJACTBA IIPO-
AYKOUU PA3JIMYHOIO Ha3HA4C-
HUA.

N-2011K-2Pa3pabaTeiBacT  Mepo-
NpUATAS TI0 COBEPIICHCTBOBAHUIO
TE€XHOJOTMYECKHUX IPOLECCOB MpO-
W3BOJICTBA, B TOM YHCII€ HUCIOJIb3Ys
WHJyCTPUAJIBHBIA NOAXOA K IIPOU3-
BOJICTBY NPOJIYKTOB TMHUTaHUS pas-
JIMYHOTO Ha3HAYCHUSI.

YuutsiBaeT MEpPONPUATHS O
COBEPILIECHCTBOBAHUIO TEXHOJO-
TUYECKUX TMPOLIECCOB IMPOU3-
BOJICTBA, UCIIOJb3Yysl UHAYCTPHU-
aIbHBIMA MOJIXO0J K IMPOU3BOJICT-
BY IPOAYKTOB NIUTaHHS pa3-
JIMYHOT'O Ha3HAUCHHUS.

NA-30I1K-2Mcnons3yeT ”HHOBALUU
B 00JIaCTH MHILEBHIX MPOU3BOJCTB U
WHIYCTPUM NMHUTAHUA JUISl COBEPIICH-
CTBOBAHMSI TEXHOJIOTUYECKUX TIPO-
LIECCOB.

YuuTeIBaeT HMHHOBAIIUK B 00-
JIaCTH MUIICBBIX ITPOU3BOJACTB U
HHAYCTpUHU ITUTAHUA.

OIIK-4. Crioco0eH HCIIONb-
30BaTh METOIBl MOJEIUPO-
BaHUA NPOAYKTOB U IIPOEK-

NJI-10IIK-4061amaeT 3HAaHUSAMH B
o0JacT MOJEIUPOBAHUS TPOMYK-
TOB TMHTAHUS W TPOSKTHUPOBAHUS

Oco3Haer MOJICIINPOBAHUE
IPOAYKTOB TNHTAaHUS U TIPOEK-
TUPOBAHUC TEXHOJOI'MYECKUX
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TUPOBAHUS  TEXHOJOTHYE-
CKHX TNPOIIECCOB ITPOU3BOJI-
CTBa MPOAYKLUU TUTAHUS

TEXHOJIOTHYCCKUX IIPOLECCOB IIPO-
HU3BOJACTBA IMPOAYKIIMU NTUTAHUS.

MIPOIIECCOB TPH TPOU3BOJICTBE
MPOJIYKIINH MMUTAHUSI.

NJ-2011IK-4 Hcnonb3yer MeETOIbI

VYuuTteiBaeT METOAbI MOJACIIUPO-

MOJIETUPOBAaHUS TPOJYKTOB IIUTA- | BaHUS IPOAYKTOB  IUTAHUS
HUS pa3IMYHOI0 HA3HAYEHMUSI. Pa3IMYHOI0 Ha3HAYECHHUS.
NA-30I1K-4 Ilpoektupyer TeXHO- | AHaIM3UPYET  TEXHOJIOIMYE-

JIOTUYECKHUE IIPOLIECCHI IIPOU3BOJICT-
Ba IIPOJYKLIMH ITUTAHUS PA3ITUYHOIO
Ha3HAYCHMUS.

CKHME MPOLECCHl MPOU3BOJICTBA
MIPOAYKLIMM ITUTAHUS PA3IUYHO-
r0 Ha3HAYCHMUSL.

OIIK-5. Crioco0eH HUCIOib-

NJ-101IK-5 Mwmeer HayuHble 3Ha-

Oco3Haer Hay4Hble 3HAHUS U
HaBBIKU

30BaTh HAay4YHbIC 3HAHUS U
HaBBIKU
CKOHM JIeSITENBLHOCTH IS
pelieHus: OpraHu3aluoOHHO-
TEXHOJIOTMYECKHX 3a]a4

HHA WM HABBIKHU HCCHCHOB&TCHBCKOﬁ
ACATCIIBHOCTH I PCIICHUSA Opra-
HU3aIIMOHHO-TCXHOJIOT'HYCCKUX 3a-
a4 Ha NpCAPUATUAX TUTAHUS.

HCCICa0BaTCIb-

HCCHGHOB&TGHBCKOﬁ
JACATCIIBHOCTH.

NA-20I1K-5Mcnons3yer HayyHbIE
3HAaHWS U HaBBIKU MCCIIEI0BaTENb-
CKOM JeSITeIbHOCTH I ONTHUMM3a-
LMY pabOThI NPEANPUATUN TUTAHUS.

HaBBbIKH
JCATCIIbHOCTH.

YuuThIBaCT Hay4HbIC 3HAHUSA U
HUCCIIEN0BAaTEIbCKON

HaumenoBanue npaktudeckux padoT Jiy1si 0O4HON (GOpMbI 00YUEHHS

Ne
TEMBI
AuCH
UILIN
HBI

HaumeHnoBaHue Tem JUCHUINIMHBI, UX KPAaTKOC COACPKAHNC

O6beM
4acoB

N3 Hux
MPaKTUYECKA
s
IMOATOTOBKA,
JacoB

1 cemecTp

Pa3paboTka npou3BoACTBEeHHON penenTypbl My4HOI0 KOH/M-
TePCKOr0 U31eJIns

Pemenune mHAMBHIYaNbHBIX 3334 MO TeMe pa3pabOTKU HOpMa-
TUBHOTO JIOKyMeHTa. OCBOEHHE METOJUKHU Pa3pabOTKH MPOU3BOI-
CTBEHHOW PeleNTypbl MyYHOI'0 KOHIUTEPCKOTO U3AEIuS.

Pacuyer TeXHOJIOrHYECKHX NMOTEPH

OcBoeHME METOJUKU pa3padOTKH TEXHUKO-TEXHOJIOTMUYECKUX
KapT U COCTaBJIECHUS TEXHOJIOIMYECKOM CXEMBI ITPOU3BOICTBA HO-
BOW ITPOJTYKIIAH.

Pa3pa0doTka TeXHMKO-TEXHOJIOrH4eCKOi KApPThl H TEXHOJIOTH-
YyecKo# cxeMbl Ha MIPOM3BO/ICTBO HOBOM npoaykuuu (0,101,
W3/1esIuil)

OcBoeHHME METOJIOJIOTUYECKUX OCHOB pa3pabOTKU TEXHUKO-
TEXHOJIOTUYECKUX KapT U COCTaBJICHMSI TEXHOJIOIMYECKOH CXEMBI
ITPOM3BOJICTBA HOBOM MPOAYKIUH.

Pacuyer XUMH4YeCKOI0 COCTABA M JHEPIreTHYECKON LHEHHOCTH
HOBBIX HU3eJHil

OcBoeHrEe METOJUKH pacyeTa XMMUYECKOTO COCTaBa U dHEPreTH-
YeCKOM IIEHHOCTH HOBBIX M3JCIIHH.

YcraHOBIEHUE NIEpEYHsT HOPMATHUBHBIX I10KA3aTENEC KauyecTBa U
roKasaresei 6€30macHOCTH HOBOM MUILEBOM MPOTYyKIIUU
YcraHoBlieHHE TOKa3aTenell KadyecTBa M 0€30MaCHOCTH HOBOM
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IPOAYKIUH B COOTBETCTBUM C TMTMEHUYECKUMHU TPEOOBaHUSIMHU K
0€30MaCHOCTH MPOIOBOIBCTBEHHOTO CHIPBSl U TMHUIIEBHIX MPOIYK-
TOB.

YHu}UKanus peuentyp HOBOH MPOTyKIUN
OcBoeHNe METOIMKH pacueToB 110 YHU(UKALUN PELENTYp HOBOI'O
MHHOBALIMOHHOT'O ITUIIEBOTO IIPOJIYKTA.

KJ'IaCCI/I(l)I/IKaI_II/IH MCTOJOB aHaliku3a, MCIIOJIb3YEMBIX B HCCJICIOBA-
HUAX, UX XapaKTCPpUCTHUKA

OcBoenune MCTOOOB aHajln3a, HCIIOJb3YCMBIX B HCCIICIOBAaHUAX,
HX XapaKTCPHUCTHUKA.

MeTobl MaTeMaTHYECKOW CTATHCTUKH, KOPPEISIIMOHHBIN aHaIN3,
ypaBHCHHE PErPECCHU

O3HaKOMJICHHE C METOJMKOW MaTeMaTUYeCKOH CTaTUCTHKH, KOp-
PEISIIIMOHHOTO aHAJIN3a, COCTABIICHUSI YPABHEHHS PEIPECCUH.

Pacuer cTOMMOCTM HOBOIO NIHILEBOro Ipoaykra. Pacder skoHO-
MHUYECKOH 3()()EeKTUBHOCTH HAyYHOH pa3pabOTKH

OmnpesneneHue  CTOMMOCTH  HOBOTO  MHMIIEBOIO  IPOAYKTa,
YCTaHOBJIEHHE  SKOHOMHYECKOH  3¢ddexTuBHOCTH  HAyIHOH
pa3paboTKH.

Hroro 3a 1 cemecTp

18

HaumeHnoBaHue npakTudeckux padoT Jiis 3a04HON (hopMbI 00yUeHUS

Ne
TEMBI
AUCH
UILIN
HBI

HanmenoBanue tem JAUCHOUIIIIMHBI, UX KPATKOC COACPIKAHUC

O0nem
4acoB

N3 aux
MpaKkTUYECKa
s
IMOJATOTOBKA,
JacoB

1 cemectp

Pa3paborka npou3BoACTBEeHHON penenTypbl My4YHOI0 KOH/M-
TePCKOr0 U3eJIns

Pemenune mHAMBHIYaNbHBIX 3334 MO TeMe pa3pabOTKU HOpMa-
TUBHOTO JIOKyMeHTa. OCBOEHHE METOJUKHU Pa3pabOTKH MPOU3BOI-
CTBEHHOW peleNTypbl MyYHOT0 KOHJUTEPCKOTO U3JEINNs.

Pacyer TeXHOJIOrHYECKHX NOTEPD

OcBoeHME METOIUKU pa3padOTKH TEXHUKO-TEXHOJIOTMUYECKUX
KapT U COCTaBJICHUS TEXHOJIOTMYECKOM CXEMBI ITPOU3BOICTBA HO-
BOW ITPOJTYKIIAH.

Hroro 3a 1 cemecTp

4

1. O0mas XxapaKkTepuCTHKA CAMOCTOSATEJIbHOM padoThI CTyAeHTA NIPH U3YYCHHHU AUC-
HMIJIMHBI «MeTo1010rusl HAYYHBIX HCCIe0BAHMII»
JucuumuimHa «MeTo070T s HAy4YHBIX HCCIIEIOBAaHUI» BXOIUT B 0043aTeNbHYIO YacTh 0J10-
ka bl — b1.0.01 moaroroBku mMaructpa mno HampasieHUI0 noarotoBku 19.04.04 TexHomorus npo-
JOYKLMU ¥ OpraHu3alus o0IecTBeHHOro nutanus. Ee ocBoenue npoxoaut B 1 cemectpe.

CamocrosiTenpHas pabota — 3T0 paboTa CTYJICHTOB IO YCBOCHUIO 00s13aTEIFHON U CBOOOTHO
nojy4aeMoil uHpopmanuu no camoodpasobanuto. Takas Gopma o0ydeHHus npuoOpeTaeT B HACTOS-
11ee BpeMs aKTyaJlbHOCTh U 3HaUMMOCTh. E€ pyHKuMel sBisercs odecriedeHre XOpoIIero KauecTa
YCBOEHHSI 3HAaHUM, YMEHH, HAaBBIKOB M MPOPECCHOHATIBHBIX KOMIIETECHIIUH CTYJeHTaMH 10 U3y4ae-
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Mo#i aucuuIuinHe. B kauecTBe (hopM M METO/IOB BHEAYITUTOPHOM paOOTHI CTYACHTOB ABISETCSA CaMO-
CTOsITeNIbHAsT paboTa B OMONMOTEKE, KOHCIIEKTUPOBAaHKUE, paboTa CO CHEIUaIbHBIMHU CIOBApsIMHU U
CIPAaBOYHUKAMH, PACHIMPEHHUE MOHATHIHO-TEPMUHOJIOTHYECKOTO ammapara, MOAr0TOBKA K BOIPO-
caMm 1o co0ece/10BaHuIO.

Texymas aTrectanys CTYICHTOB INPOBOAMUTCS IPETOAABATEIIEM, BEIYIIUM IPAKTHYECKUE
3aHATUA M0 TUCIUIUIMHE, B CleAYoMuX Gpopmax: oTueT (MUChbMEHHBIH), coOece10BaHuE.

Llenp0 MOATOTOBKY K MPAKTHYECKUM 3aHSATHM SIBJISIETCS MUCbMEHHBIN OTYET B BHJE pado-
Yyeil TeTpaau Mo MpakTUYECKUM paboTaM. 3ajadaMu IpU MOJATOTOBKE K MPAKTHYECKUM 3aHATUSAM —
U3y4eHHE TEOPETUYECKON YacCTH KaKJOW pabOThI, BHIOJHEHUE 33JJaHUS U OTBET HA KOHTPOJbHBIE
paboTHI.

Llenp0 MOATOTOBKM K CAMOCTOSITEIbHOMY HU3YyUEHHIO JUTEpaTypsl mo Temam Nel-9 nucrmm-
JIMHBI SBJSETCS coOece0BaHNE C MPENoaBaTesieM 0 TeMaM TeOpeTHYecKoro Marepuania. 3aaada-
MU IIPH TOJATOTOBKE K CAMOCTOSITEIbHOMY M3yYEHHIO JUTEepaTypsl o Temam Nel-9 mucuurinHbel —
KOHCIIEKTUPOBAHUE CTYACHTOM T€M TUCHUIUIUHBIL.

Hayuno-meopemuueckuii yposenv codepoicanusi. B pabore HE00X0quM0O 000CHOBAaHHO H3-
JIO)KUTH TEMY, PEACTaBUTh COOCTBEHHYIO MO3UIIMIO 110 TIpodeMe.

Teopernueckre MOIOKEHHSI JOJDKHBI OBITh TOKAa3aHbI Kak 0000IIEHHE, BHIBOJ K (haKTHUe-
CKOMY MaTepHaiy, a pakTH4ecKuil MaTepuan — Kak WJUTFOCTPAIUsl, KOHKPETU3alys HayYHbIX Teope-
THUYECKHUX TOJO0KECHUH.

Cea3b meopuu ¢ npaxmuxoti. B pabote 1omkHa ObITh pacKpbITa MPaKTUYECKask 3HAYUMOCTh
00OCHOBAHHBIX TEOPETHYECKHX ITOJIOKEHHI, MPOSBICHO YMEHHUE aBTOPA YBSA3aTh MX C KHU3HBIO, B
TOM YHUCJI€ U CO CBOMM HAINpPaBJICHUEM MTOATOTOBKH.

CamocmosamenvbHocms U MEOPUECMBO 8 PeUleHUU U UZTIOHCEHUU PACCMAMPUBAEMBIX GONPO-
coe. Pabota He MOXeET OBITh PE3yJIbTaTOM MEPENUCHIBAHUS C OJHOTO UCTOYHUKA, OHA JOJHKHA OBIThH
UTOTOM M3y4YEHHUsI OOIIMPHOTO MaTepHaia, COAepKaTh MBICIA U PEKOMEHIAINN aBTOPA.

Iloobop u uzyuenue numepamypul. [Ipu mondope nuTepaTypsl cielyeT OpUESHTHPOBATHCS Ha
WCTOYHUKH, W3/IaHHBIC B TOCIIEAHNE TObI. ECi B UTEpaType OTCYTCTBYET elWHasl TOUKa 3PCHHUS
[0 TOMY WJIM MHOMY BOIPOCY, 00ydarolieMy HeoO0X0AUMO H3JI0KUTh B3IJIS/IbI aBTOPOB U CHIENaTh
MOTIBITKY UX KPUTHYECKOW OIICHKH, BBICKA3aTh CBOE JIMYHOE MHEHHE IO JTaHHOMY Bompocy. B 3a-
KJIFOYEHUH M3JIaraloTCsi OCHOBHBIE BBIBO/IBI IO JAHHOMY BOIIPOCY.

HeobOxonnMo cocraBuTh IUIaH, BKIOYaOmui 2-3 Bompoca. Tema usnaraercst B COOTBETCT-
BUU C IUIAHOM, JIEJIAlOTCS BBIBOJIBL. 3aBeplIaeT paboTy CHHMCOK JuTepaTypbl. Heobxoaumo no6u-
BaThCSl BHYTPEHHEW CBSI3M PacCMaTPUBAEMBIX BOIMPOCOB, a TAK)Ke TOCIIEAOBATEIILHOCTH B U3JI0XKe-
HUM KaXI0T0 BOIpoca.

[lutater U3 paboT 3aKITIOYAOTCS B KABBIYKH, ITPOITYCKH CIIOB B HUX OTMEYAIOTCS MHOTOTOYH-
€M, TPU ITOM HAJO CIEIUTh, YTOOBI COKpAICHHs] HE MCKAaXKaIH CMBICH 1UTaThl. [Ipu ucmonb3oBa-
HUU [UTAT U TUPp HEOOXOIUMO JeNIaTh CCUIKY.

B koHI1ie paboThl TpUBOIUTCS NIepeyeHb (PaKTUUECKH HCIOIb30BaHHON TUTepaTypsl. Mcrou-
HUKOB JIOJDKHO OBITH HE MEHee 5. B crmcok ncnoinp3yeMoid TMTepaTyphl BKIIFOYAOTCS JIUIIH T UC-
TOYHHUKH, KOTOPBIE JIEHCTBUTEIIBHO UCIOIb30BaTINCh. CIUCOK COCTaBIAETCS B al(paBUTHOM IMOPSJI-
Ke.

s mpaBUIIBHOTO OopMIIeHHs OMOIOrpaduueckoro CIucka MCIoJIb30BaHHOM JUTEpaTy-
PBI HEOOXOTMMO CBEPUTHCS C TIPUBEICHHBIM CITHCKOM B JJAHHON METOINYECKON PeKOMEHIAINH.

2. KoHTpOJIbHBIE TOYKHU U BHABI OTYETHOCTH M0 HUM
PeliTunroBas olieHKa 3HaHUI CTY/I€HTA HE IPEAYCMOTpEHA.

IIpoMe:kyTOouHasi aTTECTALUSA
[IpomexyTtouHas aTtectanus B popme nudpepeHInpoBaHHOrO 3a4eTa.
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3. MeToauyeckne peKOMeHIAIUH 10 U3YYeHHIO TeOPEeTHYECKOro MaTepuaJia
JUi yCIIenHOro OCBOEHMSI AUCHUILINHBI, HEOOXOIUMO BBIIIOIHUTE CIIETYIOIUE BUABI CaMO-
CTOSITENILHOW PabOTHI, MCIIOJIb3YS] PEKOMEHIyeMble HICTOUHUKN HH(pOpMauu

4 Buner camocTosiTenbHON paboThI PexoMmenyemble HCTOUHUKH HH-
No dbopmaruu (Ne HCTOYHHMKA)

/11 Oc- | [omon- Me- Hn-
HOB- | HUTENIb- | TOIHU- | TEP-

Hast Hast yec- HET-
Kas pe-

CYpCBI
1 | CamocTosTeNnbHOE N3YYEHHUE JTUTEPATYPHI IO TEMaM 1-3 1-4 1-2 1-5

Nel-9

2 | IlonroroBka K MpakTHYECKUM 3aHATHIM Nel-9 1-3 1-4 1-2 1-5

Bomnpocsl 1i1st cobecenoBaHust

Tema 1. MeTono/ioru4eckue OCHOBbI HAYYHBIX McciIe10BaHUil. MeToAbl HAYYHOIO HC-
CJIC/I0OBAHMSA: TEOPETHYCCKHE HCCIEI0BAHUSA; IMIINPHUYCCKHE HCCIeI0BAHUS; IKCIICPHUMEHT.

1. MeTo bl 1 METOI0JIOTHS HAYYHOT'O UCCIIEI0BAHUS.

2. Bceo6mue 1 o0lieHayuyHble METO/Ibl HAYYHOI'O UCCIIEI0BaHMUS.

3. CneunanbHble METO/Ibl HAYYHOTO UCCIIEI0OBAHUS.

1. Meronoa0rust HAy4YHOIO CCIIEI0BAHUS.

2. OO611eHayyHble METO/Ibl HAYUHBIX UCCIIEIOBAHUM.

Tema 2. Bb16op HanpaBiieHUs1 1 000CHOBaHHME TeMbl HAYYHOI0 ucc/iegoBaHusA. MeToabl
NOJIy4eHHs] IepBUYHON HH(OpMaLNH.
[InanupoBaHKe Hay4YHOTO UCCIIETOBAHUS.
[TporHo3upoBaHue HAYYHOT'O UCCIIEJOBAHMUSI.
Bb100p TeMbI HayYHOTO MCCIIEeI0OBAHUS.
TeXHHUKO-?KOHOMUYECKOEe 000CHOBAHNUE TEMbI HAYYHOT'O UCCIIEI0BAaHUS.
Posb nnannpoBaHus B HAYYHOM MCCIIEOBAHUN.
ITonsiTHE Hay4YHOTO HAIIPABIICHUS.
[TonsTHEe HayyHOU POOIEMBI.
JIOKYMEHTBI, B KOTOPBIX (hOPMYIHUPYIOTCS aKTyaJbHbI€ HAIIPABJICHUSI U KOMIUIEKCHbBIE
npo0IeMbl UCCIIEJOBAHUS.

9. OcHoBHbIE TpeOOBaHUS, NPEIBIBISEMbIE K BEIOOPY TEMbl HAYYHOT'O HCCIIEIOBAHUS.
Onenka 3¢ ()eKTUBHOCTH HayYHOU TEMBI.

Tema 3. Ilouck, HaKoMJIeHHe U 00pad0oTKa HAYYHOIl MHpOpMAaLUH.

NGO~ wWdE

1. CrocoOHOCTh K KOMMYHHMKAaIlMM B YCTHOH M HUCbMEHHOW (popMax Ha pycCKOM H
MHOCTPAaHHOM SI3bIKaX JIJISl PEIICHHS 32,124 MEXIMYHOCTHOTO U MEXKKYJIBTYPHOTO B3aUMOJICHCTBUSI.

2. YMeHue 4yuTaTh KHUTY.

3. [Tonck u cOop HaydHOI WH(POPMAIIHH.

4. Benenue pabounx 3amucei.

5 W3ydeHue HaydyHOU TUTEPATYypPHI.

6 OcHOBHBIE Cpe/icTBA MOMCKA M ¢OOpa Hay4HOI HH(OpMAINH, X Ha3HAUCHHE.

7. Ponp Hay4HO-CIIpaBOYHOTO ammapara KHATH B Ipoliecce cOopa, aHali3a U CHCTeMa-
THU3AIMU HCTOYHUKOB HH(POPMAIIHH.

8. DJIeMeHTHI HAyYHO-CITPABOYHOTO allliapaTa KHUTH, UX OCHOBHBIE GyHKIINU. OCHOB-

HBIC MCTObI Pa3MCTOK U UX HA3HAYCHUC.
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9. AHaln3 HayYHO-TEXHUUYECKONW HHPOPMALIMHU, OTE€YECTBEHHOTO U 3apy0eKHOTO OIbITa
10 IPOU3BOJICTBY IIPOAYKTOB MUTAHHUS.
Tema 4. MeTog0/10ru4ecKasi OLeHKA KayecTBa U 0e30MaCHOCTH, cepTUHKALUS MUIIe-
BOM MPOAYKIIUH.
[Toka3zarenu kayecTBa M 0€30MACHOCTH OTAEIBHBIX TPYII MHUIIEBON MPOIYKIIHH.
HopmartuBHas noxyMeHTanus.
Ceprudukanus — OCHOBHAsI XapaKTEPUCTHUKA MIPOLETYPhI, CXEMbI CEPTH(PHUKAIINH.
HopmaruBHas 0a3a.
Tabmuunas Gopma npeacTaBIeHus pe3ynbTaToB HAOIIOICHUH.
Knaccugukaius MeTo10B aHaJIN3a, UCIIOJIb3YEMbIX B UCCIIEIOBaHUSX.
TeMa 5. IliaHupoBaHMe M POBeE/IeHN e IKCIIEPUMEHTAIBHBIX HCCJIeI0BAHMA.
Pa3pa0oTka r1aHa, njaHUPOBaHUE SKCIIEPUMEHTA.
MeTton010rHs NPOBEICHUS HAYYHbIX UCCIICIOBAHUMN.
Hanucanue u opopmieHne pe3yabTaToB UCCIeI0BaHUM.
Komnosumus HaydHol paboThl.
PyOpukanus HaydyHO paboTHI.
SI3BIK ¥ CTHITb HAYYHOU PAOOTHI.
PenaktupoBanue 1 «BbUICKHUBAHUE) HAYYHOH pabOTHI.
OCHOBHBIE 2JIEMEHTHI CTPYKTYPBI HAYIHOTO MTPOU3BEICHHUS.
PyOpukanus HayuyHOM paObOTHI.
CocraBnenne 0030pOB, OTYETOB M HAYYHBIX ITyOTHKAIHHA.
Tema 6. CoBpeMeHHbIe HANIPABJIeHUsI B pa3padoTke pelenTyp HOBOIO MUILEBOIO MPoO-

ocoukrwhE

ROoo~NoGO~LNE

e

AYKTA.

1. Peuentypa — ocCHOBHast 4aCTh TEXHOJIOTUYECKON JOKYMEHTALIUH.

2. OpranosienTH4YECKHE U TEXHOJIOIMUECKHE NTOKA3aTeNN X KauecTBa.

3. Omnpenenenue xapakrepa J1ad0paTOPHBIX METOJA0B KOHTPOJISL.

4. Pacuer TexHOIOTHYECKUX MOTEPD.

S. Pa3pabotka peuentyp.

6. Hopwmsb! noteps npu temnoBoit 00paboTKe ChIpbs WK NOJIy(paOpruKaTOB — IIPHU BapKe,
JKapke, 3aleKaHuH, MPUITYyCKaHWHU, OaHIIUPOBAHUU, TYIICHHH.

1. Pa3paboTka TeXHOIOTUYECKON CXEMBI.

8. Pa3paboTka TeXHUKO-TEXHOJIOTHYECKOM KapThl Ha MPOU3BOICTBO HOBOM MPOIYKIIUU
(6mront, mzmenuit).

9. TexHUKO-TEXHOJIOTUYECKass KapTa — HOPMATUBHBIA JOKYMEHT, NAIOLIUMNA MpearnpH-
STHUIO TIPABO Ha BBIPAOOTKY HOBOTO WJIM (pUpMEHHOTO u3enus (0mro/a).

10. Pacuer nuiieBoi n SJHEPreTUYECKOM NEHHOCTH HOBBIX U3EIHUM.

Tema 7. Metoabl Mccilel0BaHUIl CBOWCTBAa ChIPbSi U TOTOBOH MpoayKuuu. Mertoabl
aHa/u3a.

1. VYcraHoBIEHNE IEPEYHs HOPMATUBHBIX ITOKAa3aTesield KauecTBa HOBOM NMHILEBOW MPO-
JTYKIHUU.

2. VYcraHoBneHre TIepedHs HOPMATHUBHBIX TOKa3zaTeNeld 0€30MacHOCTH HOBOW MHIIEBOM
MIPOYKLIUH.

3. VYHudukanus penentyp HOBOM MPOTyKIHH.

4. YHudUKams — OCHOBHOW METOJ CTaHIapTU3ALIUH.

S5. Co3aHne KOMIUIEKCOB PELENTYp, COCTOSIIMX U3 OTPAHUYEHHOrO 4ucia CTaHIApTH-
3UPOBAHHBIX B3aMMO3aMEHSIEMbIX UHTPEIUEHTOB.

6. YMeHblIeHre MHOT000Opa3usi BUJOB U TUIIOB W3JEIHUS OJMHAKOBOIO (PYHKIIMOHANIb-
HOT'O Ha3HAYECHUS.

7. Pa3paboTka yHUPHUIIMPOBAHHBIX PEHENTYp MUILIEBOMN MPOTYKIUH.
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8. KJIaCCI/I(bI/IKaI_[I/ISI MCTOAOB aHAJIM34a, UCIIOJb3YCMbBIX B HAYYHLIX HCCIICAOBAHUAX, UX

XapaKTepUCTHKA.
9. HcenenoBanus 1o 3aJaHHOM METOJUKE.
10.  HM3mepeHue u cOCTaBJICHHUE OMUCAHUS TPOBOJUMBIX SKCIIEPUMEHTOB.
11.  Craructudeckue METOIbI M CPEACTBAa OOPAOOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX MPO-
BEJICHHBIX HCCIICIOBaHUM.
12. Ananu3 pe3ynbTaToB KCIIEPHMEHTOB.
Tema 8. MeToabl 00padoTKH pe3yJibTAaTOB HCCJIeT0BAHMIA.
1. Metoabl MaTeEMaTHYECKON CTATUCTHKU.
2. KoppensiuonHnslil ananus, ypaBHEHHE PErPECCHH.
3. MeTtononorus pa3paboTKu 0aUIOBOH MIKABI HA TTUIEBYIO TPOAYKIIHIO.
4. JerycrannoHHas olleHKa KauecTBa MUILEBOM MPOAYKIIUU

Tema 9. OnpenesieHne KOHKYPEHTOCIOCOOHOCTH HOBOI MPOTYKIIUH.
Pacdetr KOHKYpEHTHOr0O MOTEHIIHaIa HOBOM MPOIYKIIUH.

Pacuer xoMIIJIEKCHOM OIIEHKH KauyecTBa.

OueHKa pUCKOB BHEPEHUSI HOBOM MPOAYKIIMH.

PacueT ctouMOCTH HOBOTO MUIIEBOTO MPOIYKTA.

Pacuer sxoHOMUYECKOI 3P PEeKTUBHOCTU HAYUHOU Pa3zpabOTKH.

AR

Kpurepun ouneHuBaHusi KOMIEeTEeH NI

OrneHKa «OTJIMYHOY» BBICTABISICTCS CTYACHTY, €CIU CTYACHT aHAIM3UPYET MPOOJIEMHYIO CH-
TyalM0, UCHONB3Ysl CUCTEMHBIA MOJIXOM; YUYUTHIBACT MH(GOPMAIIMIO U3 JTOCTYIMHBIX HUCTOUYHUKOB C
IEJTbI0 aHAJIN3a COCTABHBIX KOMITOHEHTOB MPOOJIEMHONM CHTYaIlMH; BHIPA0AThIBACT CTPATETHIO JCH-
CTBUH JJIsl BBIXO/1a U3 MPOOJIEMHOMN CUTYaIlH; OCO3HAET TEXHOJIOTUYECKUE MPOIIECCHl MPON3BOACTBA
MPOIYKIIMH PA3IMYHOTO HA3HAUCHUS; YUUTHIBACT MEPOIIPHSITHS 10 COBEPIICHCTBOBAHUIO TEXHOJIO-
THYECKHUX MPOIECCOB MPOU3BOJCTBA, HCIOIb3YsI MHIYCTPHAIBHBIN MOAXOA K MPOU3BOACTBY MPO-
MYKTOB THUTAHHS PA3JIMYHOTO HA3HAYCHWS; YYUTHIBACT WHHOBAIIMM B OOJACTH THINEBBIX MPOU3-
BOJICTB U MHJYCTPUM MUTAHUS; OCO3HAET MOJAETUPOBAHUE MPOAYKTOB MUTAHUS U MPOCKTHUPOBAHHE
TEXHOJOTHYECKHUX IMPOIIECCOB MPHU MPOU3BOJCTBE MPOIYKIIMH MUTAHUS, YIUTHIBAET METOJBI MOJIe-
JUPOBAHUS MPOAYKTOB MUTAHUS PA3IMYHOTO HA3HAUYCHUS, aHATH3UPYET TEXHOIOTHYECKHUE Mpoliec-
CBI TIPOM3BOJICTBA MPOAYKIIMY MTUTAHHS PA3IMYIHOTO HA3HAYCHUS; OCO3HACT HAyYHBIC 3HAHWS U Ha-
BBIKM HCCJIEIOBATENIbCKON JIEATENBHOCTH; YUUTHIBACT HAYYHbIE 3HAHUS M HABBIKH HCCIIEIOBATEIb-
CKOH JeATEIILHOCTH.

OrneHKa «XOpOIIO» BHICTABISETCS CTYJIEHTY, €CIU CTYJIEHT aHAIU3UPYET MPOOJIEMHYIO CUTYa-
ITUI0, UCTIOJIB3YSl CUCTEMHBIN MOJXO/I; YIUTHIBACT MHPOPMAIUIO U3 JIOCTYITHBIX UCTOYHHKOB C IIe-
JBI0 aHAIHM3a COCTAaBHBIX KOMIIOHEHTOB MPOOJIEMHOM CUTYyallM; BhIpaOaThIBAaeT CTPATETHIO JIEHUCT-
BUU JUIS BBIXOJIa W3 TIPOOJIEMHOM CHUTYAIlMH; OCO3HACT TEXHOJOTUYCCKUE MPOIIECCHI MPON3BOACTBA
MPOAYKIIMH PA3IMUYHOTO Ha3HAUEHUS; YUUTHIBAET MEPOIPHITH 10 COBEPIIEHCTBOBAHUIO TEXHOIIO-
TUYECKHX TPOIECCOB MPOU3BOJICTBA, MCIOIB3YsI HMHIYCTPHAIBHBIN IMOAX0] K MPOHW3BOJCTBY MPO-
IYKTOB THUTAHMS PA3IMYHOTO HA3HAYCHHS; YYUTHIBAET WHHOBAIIMM B OOJACTH MHILIEBHIX MPOU3-
BOJICTB M MHJYCTPHH IUTAHUS; OCO3HACT MOJICIUPOBAHUE NPOAYKTOB MUTAHKS M MMPOCKTHPOBAHUE
TEXHOJIOTHYECKHUX MPOIECCOB MPHU MPOU3BOJCTBE MPOAYKINH MUTAHUS, YYUTHIBAET METOMBI MO/Ie-
JUPOBAHUS TMPOJYKTOB IMATAHUS PA3IMIHOTO HA3HAYCHHUS, aHATH3UPYET TEXHOJOTHICCKHUE MTPOIIec-
CBI TIPOM3BOJICTBA MPOAYKIIUM MTUTAHUS PA3IMYHOTO Ha3HAUYEHUS; OCO3HAET HAyYHBIC 3HAHUS U Ha-
BBIKH HCCJICIOBATEIILCKON JISATSIIBHOCTH; YUUTHIBACT HAYYHBIC 3HAHWUS W HABBIKH HCCIICOBATEIb-
CKOH JIeATeNbHOCTH, HO QONyCcKaem OUUOKU.

OneHka «yJOBJIETBOPUTEIHHO» BBICTABIISETCS CTYAEHTY, €CIU CTYIEHT He0oCmAamo4yHo aHa-
JTU3UPYET MPOOIEMHYIO CHUTYAIllUIO, UCIONB3YSl CUCTEMHBIN MOAXOM; YYUTHIBAET MH(OPMAIHIO W3
JIOCTYITHBIX UICTOYHHKOB C IIEJIbI0 aHAJTN3a COCTABHBIX KOMITOHEHTOB IMPOOJIEMHOM CHTYAIlNH; BhIpa-
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0aThIBaeT CTPATETHIO ICHCTBHIA JUIs BBIXOJa M3 MPOOIEMHON CUTYaIlMH; OCO3HAET TEXHOJIOIHYECKHE
MIPOLIECCHl MMPOU3BOJCTBA MPOAYKIUN PA3INYHOIO HA3HAYEHHUSI; YUUTHIBAET MEPOIPHUATHS IO CO-
BEPILEHCTBOBAHUIO TEXHOJIOTMUYECKUX IPOLIECCOB IPOU3BOJCTBA, HCIOJbB3YS WHIYCTPUAIbHBIN
MOAXO0J K MPOU3BOJCTBY MPOAYKTOB IUTAaHUS PA3IUYHOIO HA3HAYECHMS; YYUTHIBAET MHHOBALUU B
00JaCTH NUIIEBBIX [TPOU3BOJCTB U UHAYCTPUU MUTAHUS; OCO3HAET MOJEIMPOBAHUE MTPOYKTOB IHU-
TaHUsI U NPOEKTUPOBAHUE TEXHOJOTMYECKUX MPOLECCOB MPU MPOU3BOACTBE MPOAYKLIUU NUTAHUS;
YUUTBHIBAET METO/bl MOJEIUPOBAHUS MPOAYKTOB MHUTAHUS PA3IMYHOTO HA3HAUEHUS; aHAIU3UPYET
TEXHOJIOTMYECKHUE MPOIECCHl TPOU3BOACTBA MPOAYKIIMH MUTAHUS PA3IMYHOrO0 HA3HAYEHHUsSI; OCO3HA-
€T Hay4yHblE€ 3HAHMS U HABBIKM MCCIIEI0BATEIbCKON J1E€ATENbHOCTH; YUYUTHIBAET HAYUHbIC 3HAHUS U
HaBBIKH HCCIIEIOBATEIbCKOM AESTEIBHOCTH.

OneHka «HeyI0BJIETBOPUTEIBHO) BBICTABIISETCS CTYACHTY, €CIIHU CTYIAEHT C1aO60 aHAIU3UPYET
MPOOJIEMHYIO CUTYAIIMIO, UCIIOJIb3Ysl CUCTEMHBIN MOAXO0/; YUUThIBACT MH(OPMALIUIO U3 JOCTYIIHBIX
UCTOYHUKOB C IIETIbI0 aHaJIM3a COCTABHBIX KOMIIOHEHTOB MPOOJIEMHON CHUTyaIllH; BbIpa0aThIBacT
CTpaTeruio IeHCTBUM IS BHIXOJA U3 MPOOJIEMHON CUTYallH; OCO3HAET TEXHOJIOTHYECKHEe MpoIec-
Chbl IIPOM3BOJICTBA MPOJYKIUHU PA3IUYHOIO Ha3HAUEHUS; YUUTHIBAET MEPOIPUATHS 10 COBEPILIEHCT-
BOBAHHMIO TEXHOJIOTMYECKUX IMPOIECCOB IMPOU3BOACTBA, HMCIOJb3Yysl HMHIYCTPUAIBHBIA MOAXOJ K
IPOM3BOJICTBY MPOJAYKTOB NMHUTAHUS PA3JIMYHOTO HA3HAUCHHS, YYUTHIBACT MHHOBAIIMHM B OOJIACTH
MULIEBbIX MPOU3BOACTB U MHIYCTPUU NMUTAHUS; OCO3HAET MOJEIMPOBAHUE MPOAYKTOB NMUTAHUS U
IIPOEKTUPOBAHUE TEXHOJIOTUYECKUX MPOLIECCOB MIPH MPOU3BOACTBE MPOAYKIMU MUTAHUS;, YUUTHIBA-
€T METO/bl MOJECIUPOBAHUS MPOAYKTOB MUTAHUS PA3JIMYHOTO HA3HAUYEHHUS; aHAJIU3ZUPYET TEXHOJIO-
TUYECKHE MTPOLIECCH] TPOU3BOJCTBA MPOAYKLIMU MUTAHUS Pa3IMUYHOrO Ha3HAYEHUS; OCO3HAET Hayy-
HbI€ 3HAHUS U HABBIKM HCCIIEOBATEIbCKON AESATEIbHOCTH; YUYUTHIBAECT HAYUHbIC 3HAHUS U HABBIKU
HCCJIEI0BATEIbCKOM 1€ATEIbHOCTH.

OueHka «3a4TeHO» BBICTABISIETCA CTYIAEHTY, €CJIM OH PAacKpbUl BCE BOIIPOCHI [0 TEMaM JIUC-
LUIUIMHBI IPU COOECEeI0BaHUH, XOPOILIO OPUEHTUPYETCS B TEPMUHOJIOTUH.

OreHka «He 3a4TeHO» BBICTABISICTCS CTYJEHTY, €CIU OH JO0MYyCKaeT rpyobie OmunOKY, HE OpH-
EHTUPYETCS B TEPMHUHAX.

Memoouueckue mamepuansl, onpeoensiowue npoyeoypsbl OYEeHUBAHU SHAHUU, YMEeHUL, Ha-
8bIKOS U (UIl) ONbIMA OesimebHOCMU, XAPAKMePU3YIOUWUX 9Mansl GopmMuposarus KomnemeHyuil

[Ipouienypa mpoBeieHUs TaHHOTO OIEHOYHOTO MEPOIIPUSATHS BKIIOUAET B ¢€0s1 BOMIPOCHI IS
co0eceoBaHUsA, KOTOpPbIE MO3BOJIAIOT OLEHUTH OTBETHl OOYYAIOMIMXCS IO TeMaM JAUCIHUILTAHBI
«MeTo0510THsT HAyYHBIX UCCIIEOBAHUN.

[Tpennaraempie 00y4aromeMycsi BOMPOCHI JIsl COOECeI0BaHUS MTO3BOJISIIOT MPOBEPUTH KOM-
nerennuu: YK-1, OIIK-2, OIIK-4, OIIK-5. Bompocs! aisa cobecenoBaHus MOBHIIIICHHOTO YPOBHS
OTIUYAIOTCs OT 6a30BOro OoJsiee TTyOOKMMHU 3HAHUSMU MaTepuaa.

J1st MOATOTOBKHU K JaHHOMY OIICHOYHOMY MEPONPHUITHIO HEOOXOAMMO 5 MUHYT, B TEUCHHUE
JTAHHOTO BpeMeHH Oy/IeT MPOBOAUTHCA Oecesia ¢ 00yJaroiMCsl B TUATOTOBOM PEKUME.

[Ipu mOATOTOBKE K OTBETY OOYUYAIOIIMMCS MPETOCTABIISETCS MPABO MOJIB30BAHUS HOPMATHB-
HBIMH JIOKYMEHTaMH, COOPHUKAMH PELIETTYP.

4. Metoauueckue yka3zaHusi (mo BuaaM pador, nmpeaycMOTPeHHbIX padoyeil nmporpam-
MOl TUCUMILIUHBI)
— Metoanueckue yka3aHHs MO BBHIIOIHEHHIO MPAKTUUYECKUX Pa0bOT MO JUCUUIUINHE «MeTo10I0Tus
HAay4HBIX UCCJIEIOBAHMI I CTYAEHTOB IO HalpaBieHUto noarotoBku 19.04.04 Texnomorus npo-
JOYKLIWU ¥ OpraHu3als 0O0IeCTBEHHOTO MUTaHUS

5. Cnucok peKoMeH/1yeMoii TuTepaTypbl
OcHoBHas nuTeEparypa:
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1. Mokuii, M.C. Mertonosiorusi HaydyHbIX MCCIEAOBaHUI: yuyeOHuK ans maructpoB / M.C.
Moxuii, A.JI. Hukudopos, B.C. Moxwuii; mox pen. M.C. Moxkus; ['oc. yH-T ymp.; Poc. 3x0H. yH-T uM.
[".B. [InexanoBa. — M.: FOpaiit, 2014. — 255 ¢. — (Maructp). — Ha y4ueOnuke rpud: Jon.YMO. —
[Tpun.: c. 255. — bubnuorp.: c. 250-254. — ISBN 978-5-9916-3094-8

2. OcHOBBI Hay4YHBIX HCCIIEJIOBAaHHMIA M MATEHTOBEJCHHE: YUeOHO-METOAMYECKOe mocodue /
HoBocubupck: HoBocuOupckuii rocynapcTBeHHBIN arpapHbii yHuBepcuTeT, 2013. — 228 c.; To xe.
— URL: http://biblioclub.ru/index.php?page=book&id=230540

3. Anekcees, B.I1. OcHOBBI Hay4HBIX UCCIEAOBAaHUHN U MATEHTOBEICHHE: yueOHOE TTocooue /
B.II. Anekcees, JI.B. O3épkun — Tomck: Tomckuii rocyjapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPAB-
JIeHUs U paarodnekTporuku, 2012. — 172 c.; To xe. - URL:

JlononHuTenpHas TuTeparypa:

1. M3meputenbHble METOJbI KOHTPOJIA MOKa3aTesiel KadecTBa M 0€30MacHOCTH MPOIYKTOB
nutanus. B 2 4. Y. 1. IIpoxyKTsl pacTUTENBHOTO MpOUCcXokaeHus: yueod. n3nanue/ B.B. IlleBuenko
[1 np.] — CII6.: Tpounkwmii moct, 2009.

2. W3mepuTenbHble METOJbl KOHTPOJIS NOKa3aTesleld KadecTBa U 0€30IaCHOCTU MPOJYKTOB
nutanus. B 2 4. Y. 2. [IpoayKThl ®KUBOTHOTO MpoucxoxaeHus: yue0. nznanue/ B.B. [lleBuenko [u
np.] — CII6.: Tpounxkuii mocrt, 2009.

3. Wxisap, M.®. OcHOBBI HayuHBIX HccienoBaHuil: yueOHoe nocobue / M.®. Ilkusp. — 4-e
usa. — M.: JTamkos u K° 2012. — 244 ¢. — (YueOuble uznanus s 6akanaspos). — ISBN 978-5-394-
01800-8;

4. OOoramieHre MUIIEBBIX MPOAYKTOB W OMOJOTMYECKH aKTHBHBIC H00aBKH. TeXHOJIOTHS,
Oe3omacHOCTh U HOpMaTuBHas 0aza: pen. I1.b. Orrageii; nep. 1.C. I'opoxxankuna — CII6.: ITpodec-
cus, 2010.

HuTepHeT-pecypesl:
1. http://www.suharevka.ru — CaidT TeXHOJIOTHYECKOTr0 000PYIOBAHUS
2. http://www.complexdor.ru — CaiitT 6a3bl HOpMATHBHOW M TEXHHUYECKON TOKYMEHTAIIUH
3. http://www.twirpx.com — CaiiT HOUCK JTUTEPaTypHhI
4. http://www.pitportal.ru — Caiit uadopmannonHoro noprana
5. http://www.libgost.ru — Caiit 6udaroTeku ['0CTOB 1 HOPMAaTHBHBIX JOKYMEHTOB.
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