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00pa3oBaTeNbHOTO CTaHIApTa, CaMOCTOSTENBHO YycTaHaBiuBaemoro J[BAOY, yTBep:kIeHHOTO
nprka3zoMm pekropa ot 07.07.2015 Ne 12-13-1282.
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AHHOTAIIUA
y4eOHO-METOINYECKOI0 KOMITJIEKCA TUCIIUILIIMHBI

«Biotechnology management systems / Cucrembl ynpaBJjieHHsi 0MOTEXHOJOTHYeCKUMHM
npoueccamm»

Hanpasnenune noarotoBku: 19.04.01 «buotexHoyiorus»
Marucrepckas nporpamma: «Agri-Food Biotechnology»

Y4eOH0-METOTMIECCKUMA KOMILICKC JCIIMILTHHBI «Biotechnology
management systems / CHcTeMbl yOpaBlieHHS  OMOTEXHOJIOTHYECKUMHU
mporieccaMm» paspadboTaH IS CTYACHTOB 1 Kypca U OTHOCHTCS K €€ BapUaTUBHOU
yacTtu (AucuuiinHa 1o BbeIOOpY) mo HampasieHuto 19.04.01 «buotexnomorus»
maructepckas mporpamma «Agri-Food Biotechnology» B coorBercTBHE C
tpedoBanusiMu OC JIBOY no jaHHOMY HanpaBiIEHUIO U TIOJI0KEHHEM 00 yuyeOHO-
METOJIMYCCKUX KOMIUIEKCaX IUCIMIUIMH 00pa30BaTENIbHBIX IPOrpaMM BBICIIETO

npodeccuoHanbHOro 00pazoBaHus (YTBEpXkKAEHO mMpukazom pektopa [ABDY ot

17.04.2012 Ne 12-13-87).

Jucuunnuna «Biotechnology management systems / Cuctemsl ynpaBieHus
OMOTEXHOJIOTMYECKUMHU IPOLIECCaMID» BXOJIUT B BApUATHBHYIO yU4e€OHOIO IIIaHa.

OO6miass TPyJIOEMKOCTh OCBOSHHMS JUCIUILIMHBI cocTaBisser 108 wacos.
Y4yeOHBIM IJJAHOM  MPEIyCMOTPEHbl  JIEKIMOHHbIE 3aHsATHs (18  dyacos),
npakTudeckue 3ansaTus (18 yacoB), camocTosiTenbHas pabora crynenrta (36 vaca).
Juciunnuna peanusyercs Ha 1 kypce B 1 cemectpe.

[lenpto W3yYeHHUS AUCHUUIIIMHBI SBISECTCS HAYYUTh CTYACHTA MPUMEHSTH
3HaHHWS O CHUCTEMax YNpaBJICHUS OUOTEXHOJOTUYECKUMH TMpoleccaMu JJis
pelIeHus] THMOBBIX MPO(PECCHOHANBHBIX 3a/1a4 OMOTEXHOJIOTHH.

3amava JUCHMIUIMHBEL: (opMUpOBaHUE HEOOXOAUMOW O0as3bl 3HAHUW IS
NOPOBEJCHUS aHalM3a, BBISBICHHMS W PEIICHHS BOMPOCOB, CBS3aHHBIX CO
cnenuuKoil TMpoBeACHUS OHUOTEXHOJOTUYECKUX TMPOLECCOB M paboTod cC
00BeKTaMH OMOTEXHOJIOTHH.

HMucunmuinHa «Biotechnology management systems / CucteMsl yrnpaBieHUs
OMOTEXHOJIOTUYECKUMH TpOIlecCaMu» JIOTUYECKA M COJAEPKATEIbHO CBsi3aHA C

TaKNMH KypCaMH, KaK «COBpeMeHHBIC TCHACHIUN PAa3BUTHA 6I/IOT6XHOHOFI/II/I»,



«Metopnosorus HAy4YHBIX UCCIIEI0OBAHMIM B OMOTEXHOJIOTUN,
«AJIMHUHHCTPUPOBAHUE 151 yIpaBJEHUE CEJIbCKOr 0 XO0351CTBA 51
arpoIrpOMBIIIIEHHOTO KOMITJIEKCa.
JucuunnuHa  HampaBieHa Ha  (opMupoBaHHEe  IPOGECCHOHATBHBIX
KOMIIETEHITUH.
Y4eOHO-METOANYECKUN KOMIUIEKC BKIKOYAET B CeOsI:
— pabouylo mporpammy y4eOHOU JUCHUIIINHBL;
— Y4eOHO-METOAMYECKOE  O0ECIEYEeHHE  CaMOCTOSITENbHOM  padOThI
oOy4aroruxcs (npuioxenue 1);

— (OHJI OLICHOYHBIX CPEACTB (IIPUIOKEHHUE 2).
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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
Biotechnology management systems / Cucrembl ynpasJjieHUusi 0MOTeXHOJIOTHYeCKHUMH
npoueccamu

Hanpagsaenue noarorosku 19.04.01 buorexnosnorus

marucTepckas mporpamma «Agri-Food Biotechnology»
®dopMa NOAroTOBKH 0YHASI

Kypc 1 cemectp ___ 1
nekuuun __18_ yac.
npaKkTU4ecKue 3ausaTusi___ 18 wac.

nabopaTopHbie pabOTHI Jac.

B TOM 4uclie ¢ ucnosb3oBanneM MAO niek._ 4 /up. 8 /nab. Jac.
BCETO YacOB ayJIUTOPHON HArpy3KH 36__ dac.

B TOM 4YHCIIEe ¢ ucnonb3oBanueM MAO __ 12 yac.

camocTosiTeNbHas padota 72 yac.

B TOM YHCJIE Ha TIOJITOTOBKY K 9k3ameHy 36 wdac.

KypcoBasi paboTta / KypCOBOH MPOEKT - CEMECTp

3ayer ceMecTp

JK3aMeH | -cemecTp

PaGowas mnporpaMma cocTaBieHa B COOTBETCTBUM C TpeOOBaHMSIMU O0pa30BaTEIHLHOTO
CTaHJapTa, CaMOCTOATENIBHO ycTaHaBIuBaeMoro J[BAOY, yTBepKI€HHOr0 MPUKA30M pEeKTOpa OT
07.07.2015

Ne 12-13-1282

PaGouast mporpamma obOCyxaeHa Ha 3aceqaHuu JlemapramMeHTa MHUINEBBIX HAYK M TEXHOJIOTHH
[konst 6nomeauiabl JIBOY mpotokon Ne 6 ot «14» urons 2019 .
Hupektop Hemapramenta FHO.B. [Ipuxoasko

JIupexrop AIMHuT a.1.H., mpodeccop IIpuxoapko FO.B.
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Oo6opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefanuu lemaprameHra:

IIpoTokomn oT « » 20 1. Ne

Hupexrop Jenapramenra

(moamuce) (U.0. damunust)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefannu Jenapramenra:

[IpoTokoi oT « » 20 1. Ne

Hupekrop Jlenapramenrta

(moamuce) (1.0. ®amuus)



AHHOTAIUA

Pabouast mporpamma aucuuiuinHabl «Biotechnology management systems /
Cuctembl yrnpaBlieHUS OWOTEXHOJIOTHYECKMMHU IIpolleccaMmuy pa3paboTaH st
CTyneHTOB 1 Kypca W OTHOCUTCS K €€ BapHATHBHOM YacTH (JUCIUIUIMHA IIO
BbIOOpY) 10 HamnpariaeHUo 19.04.01 «buoTexHoIOTH» MarucTepckas mporpaMmma
«Agri-Food Biotechnology» B cootBerctBrue ¢ tpeboBanussmu OC JIBD®Y mo
JAHHOMY HAIpaBJCHUIO M IOJOKEHHEM 00 y4yeOHO-METOJUYECKHUX KOMILIEKCaxX
JUCHUIUIMH ~ 00pa30BaTENbHBIX  MPOTPAMM  BBICHIETO  MPOGECCHOHAIBHOTO
oOpaszoBanusi (yTBEpkACHO Tpuka3zoMm pekropa IBDY ot 17.04.2012 No 12-13-
87).

Jucuunnuna «Biotechnology management systems / Cucrtemsl ynpaBieHus
OMOTEXHOJIOTUYECKUMHU MPOIECCaMU» BXOJIUT B BAPUATHUBHYIO YYEOHOIO IJIaHa.

OOmasi TPyAOEMKOCTh OCBOCHHS TUCHUIUIMHBI cocTaBiseT 108 wyacos.
Y4yeOHBIM TIJIAHOM TPEAYCMOTPEHBI JICKIIMOHHBIE 3aHsATus (18  yacoB),
npakTrdeckue 3aHsaTHs (18 gacoB), camocTosTenbHas padota cryneHrta (36 Jaca).
Juciunnuna peanusyercs Ha 1 kypce B 1 cemectpe.

[lenapto w3ydeHHs] TUCHUIUIMHBI SIBISETCS HAYYUTh CTYACHTA TPUMEHSTH
3HaHMS O CHCTEMax YIpaBICHUS OWOTEXHOJIOTHYCCKUMHU TMPOIECCaMH IS
pEIIeHHS TUIOBBIX MPO(eCCUOHATBHBIX 33/1a4 OMOTEXHOJIOTHH.

3amava JNUCHMIUIMHBEL: (opMUpOBaHUE HEOOXOAUMOW 0as3bl 3HAHUW IS
MPOBEICHMUSI aHaln3a, BBIABICHUS W PEHICHUS BONPOCOB, CBSA3AHHBIX CO
cnenuuKoil TPOBEACHUS OWOTEXHOJOTUYECKUX TIPOIECCOB M paboTod C
00bEeKTaMH1 OUOTEXHOJIOTHH.

B pesyabraTe W3ydYeHHS JaHHOW JHUCHUILIMHBI Y  OOYYaromuxcs

dbopmupyIOTCA cheayomue NpoPecCuOHATbHBIE KOMITETEHITUH.

Konx u popmyiupoBka Iranbl GOPMUPOBAHNS KOMIIETEHUMHU
KOMIIeTEHIINH
K-9 OCHOBHBIC TIPHUHIIMIBI OPraHU3alUU METPOJIOTUYECKOTO
TOTOBHOCTh 3Haer obecrieyeHnsi  MPOU3BOJCTBA  CEIIbCKOXO3AWCTBEHHOTO
WCIIOJIb30BaTh OCHOBHEIE CBIPBS ¥ MUIIEBBIX MMPOTYKTOB




HPUHIHUIIB OPraHU3ALUH WCIOJIB30BaTh ~ OCHOBHBIE  NPHMHIMILEL  OpPraHU3aluM
METPOJIOTMYECKOTO Vmeer METPOJIOTHYECKOTO obecreveHus TIPOM3BO/ICTBA
obecreueHus CENbCKOXO3AHCTBEHHOTO ChIPhS M IUIIEBLIX MPOIYKTOB
[pOU3BOACTBA HaBbIKAMH  WCIIOJIB30BAHUS ~ OCHOBHBIX  MPHHIIMIIOB
Brancer OpraHu3alun METPOJIOTHYECKOTO obecreyeHns
IPOU3BOJICTBA CENbCKOXO3SIHCTBEHHOTO CHIPhS M IUIIEBBIX
IPOIYKTOB
NPUHIHUIIBL Pa3pabOTKH CHCTEMBI MEHEKMEHTa KadecTBa
NK- 10 OMOTEXHOJNIOTHYECKOH TIPOAYKIMH B COOTBETCTBHU C
CIIOCOOHOCTD K 3uaer .
TpeOOBaHMAMU  POCCUHMCKAX M MEXKIyHAPOIHBIX
pa3paboTke CHCTEeMbI CTaHJapTOB KauyecTBa
MEHEKMEHTa Ka4eCcTBa
. paspabaTeiBaTh ~ CHCTEMy  MEHEUKMEHTAa  KadecTBa
OMOTEXHOJIOTMYECKOM .
OMOTEXHOIOTHIECKOM TPOAYKIMH B COOTBETCTBHH C
NPOAYKUHUH B YmMmeet O
TpeOOBaHMAMH  POCCHUHMCKMX M MEXKIyHapOJHBIX
COOTBETCTBHH C
CTaHJapTOB KaueCTBa
TpeOOBaHUSIMHU
pPOCCHICKHX H NPUHIMIAME Pa3pabOTKU CUCTEMBI MEHEKMEHTA KauecTBa
MESKTYHAPOTHBIX Brazeer OMOTEXHOJIOTHYECKOM MPOZIYKIMH B COOTBETCTBUM  C
CTaHIAPTOB KAYecTBA TpeOOBaHMAMU  POCCUHMCKAX M MEXKIyHapPOIHBIX
CTaHAPTOB Ka4€CTBa
K- 16 paboTy  cpeAcTB  KOHTpPOJIS,  aBTOMAaTH3alMUd U
CIOCOOHOCTH uaer ABTOMATM3UPOBAHHOTO  YIPABJIEHHS  HPOHM3BOJICTBOM,
OCYILIECTBJISATH XMMHKO-TEXHHYECKOTO, OHOXMMHUYECKOTO u
a¢dhexkTuBHYIO paboTy MHUKPOOHOJIOTHIECKOTO KOHTPOJIS
CpEICTB KOHTPOJIA, OCYIIECTBIIATh 3PPEKTUBHYIO PaboTy CPEACTB KOHTPOIIS,
aBTOMAaTHU3alMH 1 Vaeer aBTOMATU3alMd W  aBTOMATU3MPOBAHHOIO  YIIPaBJICHHS
ABTOMATU3NPOBAHHOI'O IPOU3BOJCTBOM, XUMHKO-TEXHHMYECKOTO, OMOXUMHUYECKOTO
YUPABIICHUS ¥ MUKPOOUOJIOTHYECKOTO KOHTPOJIS
HPOU3BOJCTBOM, XUMHUKO-
TEXHIYECKOTO, 3HAHMAMM PabOTBI CPEICTB KOHTPOJS, aBTOMATU3aLlMK U
T —— Braneer ABTOMATU3MPOBAHHOTO  YNPABIEHUS  IPOU3BOJICTBOM,
MHKPOGHOTOTHYECKOTO XUMHKO-TEXHHYECKOTO, OMOXMMHUYECKOTO u
KOHTPOIIS MHKPOGHOJIOTHYECKOTO KOHTPOIS
MK- 17 et IpaBUIIA MIPOBEIEHHUIO ONBITHO-TIPOMBIIIIEHHON OTPabOTKH
FOTOBHOCTb K TEXHOJIOTHY ¥ MACLITAOMPOBAHHIO MPOLIECCOB
TIPOBCACHMIO OTIBITHO Vieer [IpoBoauTh OTIBITHO-TIPOMBITIIEHHYIO 0TpaboTKy
HPOMBIIIICHHON TEXHOJIOTUM ¥ MaCIITaOUPOBAHUIO IIPOLIECCOB
OTpabOTKU TEXHOJIOTHH U
MacITabupoBaHHIO 3HaHMAMH B [IPOBEJEHMH  ONBITHO-TIPOMBIIUIEHHON
MIPOIIECCOB Bunaneer
0TpabOTKM TEXHOJIOTHH M MacIITabMPOBAHHIO TIPOIIECCOB
TI0Ka3aTes N TEXHOJIOIMYECKOTO MPOIECCa Ha COOTBETCTBUE
IK- 19 3Haer 5 pott
CTIOCOBHOCTE K AHATH3Y VICXOIHBIM HAYYHBIM pa3paboTKam
nokaszareyei Vaeer AHATM3MPOBATH TMOKA3aTENH TEXHOJOTHYECKOTO MPOIECcCca
TEXHOJIOTUIECKOTO Ha COOTBETCTBUE MCXO/IHBIM Hay4HBIM Pa3paboTKam
lponecca Ha CIIOCOGHOCTHIO K aHAIU3Y MOKA3aTeNel TEXHOIOMHYECKOTO
COOTBCTCTBHUE HCXOIHBIM B IPOIIECCA HA COOTBETCTBUE MCXOIHBIM HAyYHBIM
Hay4YHBIM pa3paboTKam JanecT

paszpaboTkam

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

(18 U)




Paznen 1. KomnbrorepHoe Moae/iMpoBaHie O0MOTEXHOJIOTHYEeCKHUX
NMPOLECCOB U CUCTEM

KomnbroTepHoe MojenrpoBaHUE B HACTOSIIIEE BPEMsl BCE Yallle CTAHOBHUTCS
HEOTHEMJIEMON YaCThI0 HE TOJBKO TEXHUYECKOW cCdephl, HO U BCEX BHUIOB
YEeJI0BEUECKOM  AeATrenbHOCTA. (OJHAKO 3TOT TEPMUH IIOKa HE HMEET
oO1enpuHITOr0 (opMaabHOTO ONPEACIICHUS, W €ro TPaHUIBl B CMBICIOBOM
OTHOIICHUM €Ile HEUETKO OodepueHbl. Takas cUTyarusi XapakTepHa s JF000TOo
HAy4YHOTO HAIpaBJICHUS Ha CTBHIKE €ro CTAaHOBJICHHUS U ObicTporo paszButus. C
JIOCTATOYHO  OOIIMX  TO3UIMH  KOMIBIOTEPHOE  MOJICIMPOBAHUE  MOXKHO
paccMaTpuUBaTh Kak OJMH M3 CaMbIX MOIIHBIX METOJOB U HUHCTPYMEHTOB MMO3HAHUS,
aHallu3a W CHUHTE3a, KOTOPBIM pacrojaraloT CHEIHaJIMCThI, OTBETCTBECHHBIC 3a
pa3pabOTKy © (QYHKIMOHUPOBAHUE CIIOKHBIX TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX OOBEKTOB (HAmpHMeEp, IPOIEeCCOB, almapaToB M CHUCTEM

OMOTEXHOJIOTHH).
Tema 1.CucTeMHBIH aHAJIN3 OHOTEXHOJOTHYECKUX 00HLEKTOB

Y ucciemoBaress MOSIBISIETCS BO3MOXKHOCTH  AKCIIEPUMEHTUPOBATh €
MOJIEIbI0 O0BEKTa JaXke B T€X ClIydasx, KOT/a JejiaTh 3TO Ha peaibHOM OOBEKTE
MPaKTHYECKH HEBO3MOXXHO WM HerenecooopasHo. (OCHOBY COBPEMEHHOTO
KHOCPHETHYECKOTO0  IMOJAX0JIa K peHIeHWI0 3ajJad aHajdu3a W CHHTe3a
OMOTEXHOJOTUUYECKUX OOBEKTOB COCTaBJsieT CUCTEMHbIA aHanu3. CyliHOCTh
CHCTEMHOI'0 aHajiM3a OMNpEAeseTCsl €ro CTpaTerueid, B OCHOBE KOTOPOH Jexkar

oO011IMe MPUHIIUIIBI, MPUMEHUMBIE K PEIISHUIO JII0O0M CUCTEMHOM 3a1auHu.
K HUM MOKXHO OTHECTH:

1) derkyio (HOpMyIHpPOBKY LM HUCCIEIOBaHUS, MOCTAHOBKY 3aJaud IIO
JOCTHXKEHUIO 33/IaHHOM 1IeJIA U onpeeleHre Kputepus 3PpPeKTUBHOCTU peleHus

3aJ1a4H;

2) pa3paboOTKy pa3BepHYTOM CTpaTerMu MHCCIENOBAaHUS C yKa3aHUEM
OCHOBHBIX JTallOB ¥ HAlpaBJICHWH B PEIICHUH 3aJaud: I[0CJIeJ0BaTEIbHO-

napajuiCJibHOC IPOJABHUIKCHUC 110 BCCMY KOMINICKCY B3aMMOCBA3AaHHBLIX 3TallOB H



BO3MOYKHBIX HaIpPaBJICHWI; OpPraHu3alUio MOCIEI0BATENbHBIX MPUOIMKEHUN U
NOBTOPHBIX LUKJIOB UCCJIEIOBAHUN HA OTIEIBHBIX dTanax; MPUHIUI HUCXOASAIICH
VepapXuu aHalau3a U BOCXOIALIEH MEpapXUM CHHTE3a IPH PELICHUH COCTAaBHBIX
yacTHBIX 3a7a4. [Ipu aTom popmanuzanus CUCTEMBI OCYIIECTBISIETCS C MOMOIIBIO
MaTEMaTUYECKON  MOJENH, OTOOpaKarolell  CBsI3b  MEXIY  BBIXOJAHBIMHU
IIEPEMEHHBIMM  CHCTEMBI, €€ BHYTPEHHHMMM I1apaMeTpaMM W  BXOJHBIMHU
NEPEMEHHBIMH, B TOM YHCJIE YIPABISIIOIMMU U BO3MYIIAIOIIMMU BO3AECHCTBUSMU.
MeTononoruss MaTeMaTHYECKOTO MOJIEIMPOBAHUS MPEyCMAaTPUBACT TIATEIBHYIO
oTpabOTKy Mojeneid. Pa3BuTue TNPUKIAIHBIX  OMOTEXHOJOTHHM, THOKUX
aBTOMATU3UPOBAHHBIX MPOU3BOJICTBEHHBIX CUCTEM U YCTPOWCTB U JIPYTUX OBICTPO
Pa3BUBAIOIIMXCSA HAYKOEMKHX OTpaciieil MPUBEIN K JAIBHEHIIEMY YCIIOXKHEHUIO
pa3padaTbIBaEMbIX u AKCILTYaTUPYEMBIX TEXHUYECKUX YCTPOMCTB,
OMOTEXHOJIOTMYECKUX IPOLIECCOB, alnaparoB U cucteM. VX skcrepuMeHTaIbHas
oTpaboTKa craja TpeOoBaTh BCE OOJBIIMX 3aTpPAaT BPEMEHU M MaTepHaJIbHBIX
pPECYpPCOB, a B Psijie CIy4yaeB €€ MPOBEJACHUE B MOJHOM 00bEME MPEBPATHIIOCH B
npobiieMy, He HUMEIOLIYI0 PUEMIIEMOT0O peleHus. B 3THX yCIOBUSAX CYIIECTBEHHO
YBEIUYMWIIOCH 3HAYEHHE PACYETHO-TEOPETUYECKOr0 aHAIN3a XaPaKTEPUCTUK TAKHX
YCTPOMCTB, TEXHOJOTMM M CHCTEM. OTOMY CIOCOOCTBOBaJl W TIPOPHIB B
COBEPIIECHCTBOBAHUM  BBIYHUCIUTEIBHOM TEXHHUKM W YHCIEHHBIX METOJOB,
NPUBEAIINA K TMOSBIEHUIO cOBpeMeHHbIX OBM ¢ (deHomMeHanbHBIMH 00BEMOM
namMsTH U CKOPOCTBIO BBINOJIHEHUS apudmernyeckux omnepauuil. B pesynbraTe
BO3HMKJIA MaTepuaibHasg 0a3a i CTAHOBJIEHHUA M OBICTPOrO  pa3BUTHUS
KOMITBIOTEPHOTO ~ MOJIETTUPOBAHUS  (MAaTEMaTUYECKOTO  MOJCIUPOBAHUS U
BBIYMCIIUTEJILHOTO  JKCIEPHUMEHTA) HE TOJBKO B  KAayeCTBE  pacCyeTHO-
TEOPETUUYECKOr0 COMPOBOXKIAEHUS HA CTAAUM OTPAOOTKH TEXHUYECKUX YCTPOMCTB,
TEXHOJOTMUECKUX MPOIIECCOB, allllapaToB U CUCTEM OMOTEXHOJOTUH, HO U MPHU UX
IPOEKTUPOBAHUHU, NMOAOOPE M ONTUMHU3ALMHU HMX DKCIUTyaTallMOHHBIX PEXKHUMOB,
aHaKM3€ HaJEeKHOCTU M TMPOTHO3UPOBAHUM OTKA30B M aBapUUHBIX CUTyaluH, a
TakK€ TPU OICHKE BO3MOXKHOCTEH (POpcHpOBaHHS  XapaKTEpPUCTUK U

MOJCPHU3ANN TEXHUYCCKUX yCTPOﬁCTB, TCXHOJOTHYCCKHUX IpoueCCoOB,



anmapaTtoB W CHCTeM OuorexHosoruu. KOMIBIOTEpHOE  MOJIETUPOBAHHE
OMOTEXHOJIOTUUYECKUX CHUCTEM OMNHUPAETCS HAa METOAOJOTHIO, TEXHOJOTHUIO U
QITOPUTMU3AIMIO PA3pabOTKU KOMITBIOTEPHBIX MOJIENIEH C y4eToOM IoKa3aTeseu
nH(OPMAITMOHHON HEOIPEICIICHHOCTH; OpTraHU3alUI0 MIPOBEICHUSA
KOMIIBIOTEPHOT'0 3KCIIEPUMEHTA C MOJEIIBI0 U MYJIbTUMEIUMHOTO IPEACTABICHUS
pe3yJbTAaTOB; Pa3BUTHE IIOJIOKECHUM HWHTEJUIEKTYaJIbHOTO  MOJECIUPOBAHMUS,
BKJIFOYAIOIIETO BOMPOCHI JUATHOCTUKH COCTOSIHUSI M IIPOTHO3UPOBAHUS SBOJIIOLUN
CHUCTEM U KOMIIBIOTEPHOI'0 aHAJIN3a IPUUYMHHO-CIIEACTBEHHBIX CBA3EH HA MUKPO- U
MaKpOypOBHSX; OTCJICKUBAHUE JUHAMUKU (YHKIIMOHUPOBAHUS OCHOBHBIX
AJIEMEHTOB  OWMOTEXHOJIOTMYECKUX  CHUCTEM,  IO3BOJISIONIEH  MPUHUMATh

OIITUMAJIBHBIC PCHICHUS B PCKHUMC OIICPATHUBHOI'O YIIPABJICHUA.

CoOCTBEHHO KOMIIBIOTEPHOE MOCIMPOBAHUE TPEICTABIIIET cOO0H Tporiecc
KOHCTPYHUPOBAHUSI MOJIEIM pPEaTbHOTO O00BeKTa (CHUCTEMbI) M IOCTAaHOBKH
BBIYUCIUTEIBHBIX JKCIICPUMEHTOB Ha JTOM MOJCIM C IIEIbI0 JIMOO TOHSATh
(uccnenoBaTh) TMOBEACHUE OTOM CHUCTEMBI, JUOO OIEHUTHh 3PHEKTUBHOCTH
Pa3IMUHBIX CTpaTeruii (aaropuTMoB) €€ (YHKIIMOHUPOBAHUS C ITOMOIIBIO
peanu3yeMbIX Ha KOMITbIOTEPAX BBIYUCIUTEIHHO-IOTHYECKUX aJITOPUTMOB. Takum
obpazom, poIiecc KOMITBIOTEPHOTO MOJCIUPOBAHUS  BKIIOYACT U
KOHCTPYHPOBAaHHUE MOJCIH, M €€ TNPHUMEHEHHE IS PEIICHUS TOCTaBICHHON
3a/layu: aHajau3a, UCCICAOBAHUS, ONTHMH3AIMA WU CHHTE3a (MPOSKTUPOBAHUS)

OMOTEXHOJIOTHYSCKHUX IIpOoLcCCOB, aIlrIapaToB U CUCTCM.

He menee BaxxHO W TO, YTO COBpEMEHHBIC CpelcTBa HHTepdelica marT
BO3MOYKHOCTh BecTH ¢ DBM mumanor - aHaau3upoBaTh aJbTEPHATHBBI, MPOBEPSATH
TUMOTE3bI, IKCIIEPUMEHTHPOBATh C MaTEeMAaTHUYECKUMU MojiesimMu. [IpakTudeckas
peanu3anys BO3MOXKHOCTEH KOMIIBIOTEPHOTO MOJCIMPOBAHUS CYIIECTBCHHO
NoBBIMIAET A(P(PEKTUBHOCTh WHKEHEPHBIX Pa3pabOTOK OCOOCHHO MPHU CO3IaHUH
MPUHITUITHATHHO HOBBIX, HE UMEIONIUX MPOTOTUIIOB TEXHOJOTUYECKUX MAIUH H
npuOOpOB, MaTEPHUAJIOB W TEXHOJOTHH, YTO TO3BOJIAET COKPATHTh 3aTpaThl
BPEMEHU W CPEJCTB HAa WCMOJH30BAHME B TEXHUKE M TEXHOJIOTHSX IMEPEIOBBIX

JOCTHXKEHUM (PU3MKHM, XUMUU, MEXaHUKU U JPYruX (PyHIaMEHTaJbHBIX HayK.



OTMedeHHBIE BO3MOKHOCTH KOMIIBIOTCPHOTO MOJACIIMPOBAHUA CHIC HaJICKO HC
HCcUCpIIanbl, MNPCACTABJIAIOTCA  AOCTATOYHO  IICPCIICKTUBHBIMH W IIO3TOMY

34CJIIYKUBAIOT OCTAJIbHOTO PACCMOTPCHUA.

Tema 2.001ue cBeIeHUS 0 MATEMAaTHYECKUX MOIEJIAX U KOMIILIOTEPHOM
MOJEJTUPOBAHUH

W3yyast cloKHBIE TEXHOJOTMYECKHE TIPOLECChl, ammapaTbl ¥ (PU3MKo-
XUMUYECKHAE SBJIICHUS, MBI HE MOXEM YYecTh Bce (aKTOpHI: KaKue-TO
OKa3bIBAIOTCSl CYIIECTBEHHBIMHU, a KaKHUMH-TO MOHO TMpeHeOpeub. [lpu sTom
BBIJIBUTAETCSI CHUCTEMa JIOMYIICHUM, KOTOpasl TIIATEIbHO OOOCHOBBIBACTCS U
MO3BOJIIET BBIABUTh M YYECTh NPU MATEeMaTUYECKOM OINMCAaHUM Haubosee
XapaKTepHbIE YEpThl HccheayeMoro ooObekTa. B pesynbrare dopmupyercs
MaTeMaTH4ecKas MOJIeNIb UCCIIEIyEMOro TEXHOJIOrnueckoro oobekra. B mporecce
KOMITBIOTEPHOT'O MOJICITUPOBAHUS UCCIIEIOBATENh UMEET JIEJIO C TPeMsi 00bEeKTaMu:
CUCTEMOM  (pealibHOM, MPOEKTUPYEMOW, BOOOpakaemoii), MaTeMaTHYECKOU
MOJENBI0 U IporpaMMmor OBM, peanusyromei alropuTM pelieHHs YpaBHEHUU
MoJend. TpaguurOHHAs CXeMa KOMIIBIOTEPHOIO MOJCIMPOBAHUS KAaK €IUHOIO
rpolecca MOCTPOCHUSI U UCCIEAOBAHUSL MOJIENIM, UMEIOIIETO COOTBETCTBYIOIIYIO
MPOTrPaAaMMHYIO TIOJJIEPKKY, MOXKET OBITh MpECTaBlieHA B BHUJE COBOKYITHOCTU
sranoB. Mcxons U3 TOro, 4ro KOMIbIOTEPHOE MOACIMPOBAHUE NMPUMEHSETCS IS
WCCIICIOBAHUS, ONTUMM3AIMU U TPOCKTUPOBAHUS PEATBHBIX TEXHOJIOTHYECKHUX

00BEKTOB (CUCTEM), MOKHO BBIJICTUTH CJIEIYIONIUE ITAMBI ATOTO MpoIlecca:

1) omnpeneneHue O0OBEKTa - YCTAHOBJIICHHE TpaHUIl, OTPAHUYCHUH W

n3Mepurenei 3pHEeKTUBHOCTH PYHKIIMOHUPOBAHUS O0BEKTA;

2) dopmanuzanuio 00beKTa (MMOCTPOCHUE MOJICTH) - MEPEX0]l OT PEaTbHOTO

00BEKTa K HEKOTOPO JIOTMuecKor cxeme (adcTparupoBaHue);

3) ompeneneHne O0O0BEKTa - YCTaHOBJICGHHWE TpaHMIl, OTPAHUYCHUU U

u3MepuTenei 3pPeKTUBHOCTH (PYHKIHMOHUPOBAHUS OOBEKTA.

4) bopmanuzaiuio 00beKTa (IOCTPOCHHE MOJEIHN) - TIEPEX0Jl OT PEaTbHOTO

00BEKTa K HEKOTOPOU JIOTHUECKOU cxeme (abcTparupoBaHue);



5) MOATOTOBKY MAaHHBIX - OTOOP JaHHBIX, HEOOXOIUMBIX ISl TIOCTPOCHUS

MOJIEJIN, ¥ IIPEJICTABIIEHUE UX B COOTBETCTBYIOLIEH (pOopME;
6) pa3paboTKy MOAEIMPYIONIETO AIropuT™Ma U Iporpammel DBM;

7) OICHKY aJICKBATHOCTH - IIOBBLIIOCHUC 10 IPUCMIICMOI'0 YPOBH:A CTCIICHU
YBCPCHHOCTH, C KOTOpOﬁ MOXHO CYAUTb OTHOCHUTCIBHO KOPPCKTHOCTHU BBIBOOOB O

PCaAJIbHOM O6’I)€KT€, IMOJIYUYCHHBIX Hd OCHOBAaHHUH 06pameHH51 K MOACIIN,

8) crparernueckoe IUTAHUPOBAHWE - TUTAHUPOBAHUE BBIYMCIUTEILHOTO

9KCIICPUMCHTA, KOTOpBIﬁ JOJDKCH JaTb H€O6XOI[I/IMYIO HH(bOpMaI_II/IIO;

9) TakTHUYECKOE MIAaHUPOBAHUE - OINpe/eTIeHHE Crocoba MPOBEACHUS KaXKI0M

CEPHUU UCIIBITAHNUN, TPEIYCMOTPEHHBIX IJIAHOM JKCIIEPUMEHTA,

10) OKCIICPUMCHTHUPOBAHUC - IIPOLCCC OCYHICCTBIICHHUA HMMHTAIIUHU C LICIBIO

MOJYUYCHUA KCJIIACMBIX JAHHBIX W aHAJIM3a YyBCTBUTCIIbHOCTH,

11) uHTEpIIpETAINIO - TOCTPOSHUE BHIBOJIOB 10 JAHHBIM, MTOJYYE€HHBIM TyTEM

HMHUTaAlHUN;

12) peanuzanmio - MPAKTHUYECKOE HCIOJIb30BAHWE MOJEIU U PE3YJIbTaTOB

MOACIUPOBAHUA,

13) AOKyMEHTHpOBaHWE - PETUCTpalMs XOJa OCYIIECTBJICHHs Ipoliecca
KOMITBIOTEPHOI'O MOJIETMPOBAHUS U €r0 PE3yJIbTaTOB, a TAKKE TOKYMEHTUPOBAHUE
sToro mpouecca. llepeuucneHHsle 3Tanbl KOMIBIOTEPHOTO MOJEIUPOBAHUS
OTpeJeNieHbl B MPEANOJIOKEHUH, 4TO C(hHOPMYJIUPOBAHHAS 3ajada MOXKET OBITh
pellieHa HamTy4lIIuM 00pa3oM UMEHHO 3THM METO/IOM.

COBOKYITHOCTh MOHSATUN M OTHOLIEHUH, BHIPAXKEHHBIX MPU MOMOIIHM CUCTEMBI
MaTeMaTUYECKUX CHMBOJIOB W O00O3HAaUYeHMM M OTpaxarolmux Haubosee
CYLIECTBEHHbIE (XapaKTEpHbIE) CBOICTBA M3y4yaeMOro OObBEKTa, Ha3bIBAIOT
MaTEMaTHYECKON MOJENBIO 3TOT0 OOBEKTA.

B  nmocrarouno  o0mem  ciayyae — M3y4aeMbIi  TEXHHYECKUH  WJIH

texHosornuecknii 00beKT (TO) KOIMYECTBEHHO MOXKHO OXapakTepU30BaTh



Bektopamu X(R), a(R), Y(R), m RK, BXOmHBIX, BHYTPEHHHX, BBIXOIAHBIX H

HEOMpeAeTICHHBIX (BO3MYIIAONINX ) TIEPEMEHHBIX (TTapaMEeTPOB) COOTBETCTBEHHO.

N3 cka3aHHOTO paHee CIEAYeT, UTO IIPU U3YUYECHUU PEAIbHO CYLIECTBYIOLIErO
win Mbiciumoro TO maTemaTudyeckue METoJbl NpUMEHSIOT K ero MM. Ilpuuem
3TO mpuMeHeHue OyaeT 3(P(eKTHUBHBIM, eclid cBoiicTBa MM ylOBIETBOPSIOT
OTpeJIeIeHHBIM TpeOOBaHUAM. PaccMOTpUM OCHOBHBIE U3 ATUX CBOMCTB. [lomHoTa
MM no3BossIET OTpa3suTh B JOCTATOYHOW MEpPE MMEHHO T€ XapaKTEPUCTUKHA W
ocobenHoctr TO, KOTOpBIE UHTEPECYIOT HAC C TOUYKHU 3PEHUS MOCTABICHHOMN LIEH
IIPOBEJCHNST KOMIIBIOTEPHOTO MOJAEIHpPOBaHMA. Hanmpumep, Mozaenb MOXKET
JIOCTATOYHO TMOJHO ONMCHIBaTh MNPOTEKAIOIINE B OOBEKTE MPOLECCHl, HO HE
OTpaxaTh €ro rabapuTHbIC, MACCOBBIC WJIM CTOMMOCTHBIE MOKa3aTeu. [IpuunHHO-
CJIEJICTBEHHYIO CBSI3b MEXy HAalIUMHU MapaMeTpaMu OyJeM 3aJ1aBaTh ¢ MOMOILBIO
MHOKECTBa (DYHKIIMOHAJIBHBIX CBsI3eil. DneMeHTamu MHOXkecTB AY X,, MOryT
ObITh uYMcClia WK (PYHKIUHU, a dJeMeHTaMd @ - COOTBETCTBEHHO (DYHKIIMU WIU
omeparopbl. Bce MHOXKECTBa KOHEUYHBI, OJHAKO YHCJIO OJJIEMEHTOB B HHUX
J0CTaTOYHO Benuko. MHoxkecTBo @, oToOpakarolee 3aBHUCHUMOCTH BEKTOpa
BBIXOJIHBIX TEPEMEHHBIX Y TEXHOJOTHMYECKOTO O0O0BEKTa OT €ro BXOJHBIX
MEePEMEHHBIX X, BHYTPEHHHMX IMapaMeTpoB A M BO3MYILIAIONIUX BO3JECHCTBUH,
OyZieM Ha3bIBaTh MaTeMaTU4YECKOM Mozenbio. O4eHb yacTo MHOKecTBO D cocTouT
U3 CUCTEMbI YPaBHEHUH, IOATOMY OINPENeIEHNEe MaTeMAaTUYECKOH MOJENIN 00bEKTa
MOKHO TaKke C(HOpMyIUPOBATH CIEIYIONIUM 00pa30oM: MaTeMaTU4YeCKast MOJIETh -
CUCTEMa YpaBHEHMU, CBSI3bIBAIOIIAs BBIXOJHbIE mMapaMeTpbl Y O0O0bEeKTa C
BXOJIHBIMM TIapaMeTpaMu X, BHYTPEHHHUMH IMapamMeTpaMu A TMNpU HaJU4dud
BIIMSIHUASL  BO3Myllaromux mnapamerpoB. [lomHota Momenu — omnpenensiercs
JOMYIIEHUSIMA, KOTOPBIE Mbl TMPUHSIM MPU COCTABICHUHM CUCTEMBl YpPaBHEHUM
MaTeMaTu4ecKor mojenu. JlomymeHus - sSBIeHus, KOTOPBIMH MBI MpeHeOperaeM
npu nocrpoeHun MM. Tounocth MM  maeT BO3MOXKHOCTH 00ECIECUUTH
MIPUEMIIEMOE COBITAJICHUE PEAIBHBIX U HAWICHHBIX ITpU nomomn MM 3HaueHui

BBIXO/IHBIX TIepeMeHHbIX TO.



AnexBatHOCTh MM - 310 cnoco6HOCTh MM  0TOOpa)kaTh BBIXOIHBIC
nepeMeHHble TO ¢ OTHOCHUTENBHOW MOTPEHIHOCTHIO HE 00jiee HEKOTOPOro

3aJaHHOT'O 3HAUYCHMUS ?.

OKOHOMUYHOCTE MM OIIEHHMBAIOT 3aTpaTaMu Ha BBIYUCIUTEIBHBIE PECYPCHI
(MalMHHOE BpeMs U MaMsTh), HEOOXOAUMBIE JJIsi MPOBEACHUS BBIYUCIUTEIHLHOTO

skcriepuMmenta ¢ MM Ha OBM.

PobactHocth MM xapakrepusyeT €€ YCTOMYMBOCTb IO OTHOLIEHUIO K
HNOTPEIIHOCTSAM  MCXOJHBIX  JAHHBIX, CIIOCOOHOCTh  HHUBEJIMPOBATb  3TH
NOTPENIHOCTY W HE JONYCKaThb HMX YPE3MEPHOrO BIHMAHHUS Ha pe3yJbTaT

BBIYHUCIIUTCIIBHOTO OKCIICPUMCHTA.

HpOIIYKTHBHOCTI) MM cBsi3aHa C BO3MOKHOCTBIO pacinojiaratb 10CTaTO4YHO

A0CTOBCPHBIMU UCXOAHBIMHA JJaHHBIMH.

Crpykrypuble MM [1ensT Ha TONOJOTHYECKUE W TE€OMETPUYECKHE,
COCTaBJISIFOIIME JiBa YpoBHS Hepapxuu MM sroro tuna. IlepBbie oTOOpakaroT
coctraB TO wu cBsI3W Mexay ero osjaeMeHTamu. Tomonorndeckyro MM
11eJ€CO00pa3HO MPUMEHSITh Ha HAYaJIbHOW CTaJIMM MCCIICIOBAHUS CJIONKHOTO TIO
ctpyktype TO, cocTosiiiero u3 OOJBIIOTO YMCIA AJIEMEHTOB, MPEXKAEC BCEro s
ySICHEHUS M YTOYHEHMs] MX B3auMOcBs3u. Takue MM wumeror dopmy rpados,
TaOJUIl, MaTPHIl, CIUCKOB W T.I.; €€ IIOCTPOCHHUIO OOBIYHO MPEIIISCTBYET
pa3paboTka cTpyktypHOil cxembl TO. I'eomerpuueckne MM HOMOJHUTENBHO K
uH(popMaIuu, TPEACTaBICHHON B Tomojorndeckon MM, coaepkat CBEACHHS O
dbopme u pasmepax TO u ero simemeHTax, 00 MX B3aMMHOM pPaCIOJIOKCHUHU.
['eomeTpudeckue MoJEIM HaXOAAT TPUMEHEHUuE TMpu TmpoekTupoBanuu TO,
pa3pabOTKe TEXHUYECKON JOKYMEHTAIlMd ¢ TEXHOJOTUYECKHX TPOIECCOB
M3TOTOBJICHUSI €r0 2JIEMEHTOB (HAalpUMEp, Ha CTAHKaX C YHMCIOBBIM MPOrPAMMHBIM

YIPABJICHUEM).

Chopmynupyem Temepb KOHKPETHBIE KPUTEPUHU, KOTOPBIM  JOJDKHA

YAOBJICTBOPATH «XOpo1ias» MOJCIb. Taxkast MOACIIb JOJIDKHA OBITh:



1) mpocToii U MOHSITHOM MOJIb30BATEIIO;

2) 1ieTIeHANPABICHHOM;

3) Ha/IGXKHOU B CMBICIIC TApAaHTHH OT a0CYpHBIX OTBETOB,

4) ynoOHOH B yIIpaBJICHUU U OOpAIlCHUH;

5) monTHOM ¢ TOYKHU 3pSHHsI BO3SMOXXHOCTEH pellIeHUs TIOCTABICHHBIX 3a/1a4;

6) amanTUBHOM, T.€. TO3BOJAIOIICH JIETKO TNEPEXOAUTh K JIPYTrUM

MOU(DUKALIUSIM UM OOHOBJIATH TAHHBIC,

7) ﬂOHYCKaIOHIGﬁ IIOCTCIICHHBIC HN3MCHCHHSA B TOM CMBICIC, 4YTO 6y,[[yLII/I
BHa4daJIc HpOCTOfI, OHa MOXKCT BO B33PIMOI[CI>1CTBPIPI C ITIOJIB30BAaTCJIEM CTAaHOBHUTHCA

Bce 0oJiee CI0KHOU U TOYHOM.
Tema3.MeT010,10rusi KOMIILIOTEPHOT0 MOAEJIMPOBAHUS

Ha nmnepBom »Tane ocymectBisiercs HehOpMalIbHBIA  TEpexoa  OT
paccmarpuBaeMoro TO k ero pacuetHoil cxeme. [Ipu 3TOM B 3aBHCUMOCTH OT
HAIPABJICHHOCTH BBIYMCIUTEIBHOIO JKCIIEPUMEHTA W €r0 KOHEYHOW LEJH
aKLIEHTUPYIOT T€ CBOMCTBA, YCIOBUS padboThl U ocoO0eHHOoCcTH TO, KOTOphIE BMECTe
C XapaKTEePU3YIOIINMHU X MapaMeTpaMU JI0JHKHBI HANTH OTPa)KEHHE B PacUETHOM
cXeme, M, Ha00OpOT, apryMEHTUPYIOT JOIMYIIECHHUS], TO3BOJISIIONINE HE YUYUTHIBATH
npu MoAenupoBaHUM T€ KadecTBa TO, BIMSHUE KOTOPBIX MPEAINONAraroT B
paccMaTpuBaeMOM cllydyae HecymecTBeHHbIM. I[lpu paspabGorke HOBbIX TO
YCIICIIHOE TPOBEICHUE MEPBOTO ATana B 3HAYUTEIBHOW CTENEHH 3aBUCHUT OT
po(PeCCHOHAILHOTO YPOBHSI HMH)XEHEpPa, €ro TBOPYECKOTO TOTCHIMAA |
uHTYyuIMu. [loHOTa U MPaBUIBHOCTH y4e€Ta B pacdyeTHOM cxeme cBouMcTB TO,
CYIIECTBEHHBIX C TOYKH 3PEHUS TMOCTABJICHHOW LEIH HMCCIEAOBAHUS, SIBJISIOTCS
OCHOBHOW MPEANOCHUIKON MOJYYECHUS B JAJbHEMIIEM JOCTOBEPHBIX PE3YJIbTATOB

MAaTCMaTHICCKOTO MOJACIUPOBAHMA.

Ha stoMm ke 3Tane nmpoBOIAT Ka4€CTBEHHBINM U OLIEHOYHBIM KOJWYECTBEHHBIN

aHanu3 noctpoeHHo MM. Ilpu 3ToM MOryT OBITH BBISBICHBI MPOTUBOPEUMS,



JUKBUIALMS KOTOPBIX MNOTPEOYET YTOYHEHHUS WIK MEPECMOTPAa PACUYETHOM CXEMBbI
TO. KosnyecTBEHHbIE OLEHKH MOTYT JaThb OCHOBAHMS YHPOCTUTH MOJIETD,
UCKIIIOYMB W3 PACCMOTPEHMSI HEKOTOPBIE IIapaMETpbl, COOTHOIICHMS WU HX
OTJIEJbHBIE COCTABJISIOLNIME, HECMOTPSI HAa TO, YTO BIIMSHHE OMHUCBHIBAEMBIX HMH
(aKkTOpOB YYTEHO B PAacueTHOW cXeMe (COAepKAaTeIbHOW WM KOHLENTYaJbHOM
Mozienn). B GonpIMHCTBE ci1y4yaeB, IPUHUMAs AOMOJHUTENBHBIE 10 OTHOIIEHUIO K
pacyeTHOM CXeMe JIOIYLIEHUs, ITOJIE3HO NOCTPOUTh TAKOW YIIPOIIECHHBIM BapUaHT
MM, KoTOpeli TO3BOJSA OBl MOJIYYUTh WM IPUBJIEYb H3BECTHOE TOYHOE
pemieHre. OTO pELICHHE 3aTEM MOKHO MCIIONIb30BaTh I CPABHEHHWS IpU
TECTUPOBAHUM PE3YJBTATOB Ha IOCIEAYIOIIMX JTamax. BTopol sram cBA3aH ¢
pa3paboTkoil MeTosia pacyeTa chOpMyJIMPOBAHHON MaTeMaTUUYECKOW 3ajauu, Uiy,
KaK TOBOPSAT, BBIYMCIUTEIBHOTO WM Mojenupymouero anropurma. daktuuecku
OH TMPEACTABIIAET COOON COBOKYNHOCTH airedpandeckux (opMyll, 10 KOTOPHIM
BEIyTCS BBIYUCIICHMS, W JIOTHYECKHX YCJIOBHH, ITO3BOJSIOIINX YCTaHOBUTH
HY)KHYIO TIOCJI€IOBATE€IbHOCTh TNPUMEHEHHsI 3TUX (QopMyi. BbeluucnurenbHble
QJITOPUTMBI TOJKHBI HE NCKaKaTh OCHOBHBIE CBOMCTBA MOJIEIH U, CJIEI0BATEIIBHO,
UCXOJJHOTO  TEXHOJIOTMYECKOr0  O00BEKTa,  ObITh  SKOHOMUYHBIMU U
alalTUPYIOLIMMUCS K OCOOEHHOCTSIM perraeMbix 3a1ad [lo meTony cocraBiieHus
ypaBHeHUH ((PyHKIIMOHAIBHBIX 3aBHcUMOcTel F, f) MM ux MOXHO Mopa3ienuTh
Ha  (QopManbHble  (IMIIMPUYECKUE, PErPECCHOHHbIE) U  HehOopMallbHbIE
(ananutuueckue). [lpu mocTpoeHWMH HMIUPUYECKUX (perpecCHoHHbIX) MM
CTPYKTypa (pyHKIHMOHAIBHBIX 3aBUcuMocTel F, f 3amaercss Ha OCHOBE HEKOTOPBIX
(bopMallbHBIX COOOpaXEHUI, HE HMMEIOIIMX CBS3M C THUIIOM TEXHOJOTHYECKOTO
00BEKTa, €ro KOHCTPYKTHBHBIMU OCOOEHHOCTSIMH, MEXaHM3MaMH MPOTEKAIOIINX
npoueccoB. 3aaanue F, f B popmanbubix MM npou3BoauTCsl ¢ yueToM ynoOcTBa
MOCJIEYIOIIErO UCIOJb30BaHUSl YPABHEHHUI WJIM ITPOCTOTHI ONPEIEIEHUSI BEKTOpa
a MO DJKCIEepUMEHTaJbHbIM JaHHbIM. [lom ymoOcTtBoM wucmonb3oBanus MM
MOHUMAETCS BO3MOKHOCTh TOJIYYEHHS] aHAJIUTHYECKOTO pelleHus , y(X,a) Wi
HKOHOMUYHOT'O HaXOXKACHHS MPUOIKEHHOTOo perieHns Ha DBM u ucnonabpzyembix

KOMIIBIOTCPOB.



Tema 4.MaTeMaTHUeCKHEe H KHHETHYECKHE MO/IeIH
OMOTEXHOJIOTHYEeCKUX MPOLECCOB

OcylIecTBICHUE OTACIBHBIX JTallOB  KOMIIBIOTEPHOTO  MOJICIUPOBAHUSA
TpeOyeT omnpeIeTICHHBIX 3HAHMH, HABBIKOB M TIPAKTUYECKOM TTOJITOTOBKHU B 00J1aCTH
TEXHOJIOTUYECKUX OOBEKTOB IMOJBEPracMbIX MAaTEeMaTHYECKOMY MOEIUPOBAHUIO.
OCHOBHBIM TOHATHEM B 00JIaCTH OMOTEXHOJOTHYECKHX TIPOILIECCOB U CHUCTEM
ABJISIETCA TIOHSTHE OMOTEXHOJOTHH. BHOTEXHOJIOTHS - 3TO IEJCHANPAaBICHHOE
MOJYYeHUE IICHHBIX [IJI1 HApOJAHOTO XO3SWCTBA M PA3IMYHBIX oOjacTei
YEJIOBEUYECKOW JAESATEIIbHOCTU MPOJYKTOB, B MPOLECCE KOTOPBIX HCHOJIB3YETCS
OMOXUMHUYECKasl JEATeIbHOCTh MUKPOOPTaHU3MOB, U30JIMPOBAHHBIX KJIETOK WU

X KOMIIOHCHTOB.

B Ka4yCCTBC OCHOBHBIX BUO0B OMOXMMHYECKOMN ACATCIIBHOCTU
MI/IKpOO6’beKTOB, HCIIOJIB3YCMBIX B 6I/IOTCXHOJIOFI/II/I, KaK IIpaBHJIO, BBICTYIIAIOT

CICAYIOIIHC:

PocT kieTo4HON Macchl OMOpEareHTOB, KOTOPBIE U IPEICTABISIIOT COOOit
nponykr. K maHHOMy Kiaccy IIpOLIECCOB OTHOCHUTCS IIOJYYEHHME IIEKapCKUX
JIPOXOIKEW B TMHILIEBOM IPOMBIIIJICHHOCTA, KOPMOBBIX JIPOXIKEN B CEIBCKOM

XOBHP'ICTBG, BaKIIMH B MCIUIINHC.

Oo6pazoBanue (OMOCHMHTE3) B MPOIECCE POCTAa W PA3BUTHS KJICTOK ILIEHHBIX
OMOXMMHYECKHUX TPOJYKTOB - HEKOTOPBHIC W3 KOTOPBIX BBIACIAIOTCS B CpPEay
(BHEKJICTOYHBIE  TMPOJYKTHI), HEKOTOpPhIC HAKAIUIMBAIOTCI B  OHWoOMacce
(BHYTPHMKJIETOYHBIC MPOAYKTHI). B 3THX cilydasx MpOM3BOACTBO CYIIECTBYET paju
MOJIyYEHHUsSI TAaKUX MPOAYKTOB, a HE caMOl OMOMACChI, KOTOpas 4YacTO SIBJIICTCS

0aJ1acTOM.

buotpancdopmanus - mpoiiecc, B pe3ynbTare KOTOPOro Moj BO3JAEHCTBHEM
OMOJIOTMUECKON N1EeATEIbHOCTH MHKPOOPTaHM3MOB WJIM (PEPMEHTOB MPOUCXOIUT
M3MEHEHHE XMMUYECKOTO0 COCTAaBA MCXOIHOI0 XMMHUYECKOro BemecTsa. [Ipumepom

npoiiecca OMoTpaHcPopMalru SABISIETCS MPEBPALEHUE TIIFOKO3bI BO (PPYKTO3Y MO/



BOSI[CI\/'ICTBI/IGM (I)epMeHTa TJIFOKOU30MCEpPA3bl WKW I''TMICPHHA B JUOKCHAILICTOH I1OA

BO3/1€HCTBUEM INIIOKOHOOAKTEPUH.

[TorpebneHne MHKpOOpraHU3MaMu U3 KHUJAKUX Cpell Pa3jIM4YHbIX BEIIECTB,
KOTOpBIE SBJISIOTCS 3arps3HUTESIMU. B Xo4e naHHBIX MpoleccoB Ouomacca
MUKPOOPTraHU3MOB SIBJSIETCSI NPOMEKYTOYHBIM areHToM. Takue mporecchl

IMPUMCHAIOT IIPH OMOXMMHUYECKON OYMCTKE CTOYHBIX BOJ.

BBIH_[eJIa‘II/IBaHI/Ie C IHOMOIIbIO MHUKPOOPraHu3mMoB, T.C. TIICPCBOJ B
PaCTBOPCHHOC COCTOAHHC HCKOTOPBIX BCIICCTB, HAXOIAIIUXCSA B TBCPAbIX TCJAX.
HpI/IMepOM AaHHBIX IIPOLCCCOB SABJIACTCA MI/IKpO6I/IOJ'IOFI/I‘-ICCKOC BBIIIICIIAYNBAaHUC

METaJUIOB U3 Py B TOOBIBAIOIIEH U METAJUTYPIHYE€CKOU MPOMBIIIIEHHOCTH.

Hcnonb3oBaHne OMOXUMHYECKOU JIEITEIbHOCTH MUKPOOPTAaHU3MOB C IIEJIBIO
o0pa3oBaHuUs Ta30B U 3a CUET ATOrO CO3/JaHUs, HAITPUMEP, MOPUCTHIX MAaTEPUAIIOB.
JlaHHBIE TPOLIECCHI IIMPOKO MCIIOJIB3YIOTCS B IHUILIEBOM IPOMBIIUIEHHOCTH IIPU
MPUTOTOBJICHUH XJIeOa, MTUBA WK MaMIlaHcKoro. [Ipu maTemMaTH4ecKoM ONMHMCaHUH
MIEPEUNCIICHHBIX TPOILIECCOB OCHOBHAs 3a/laya CBOJMUTCA K OLECHKE pPEaKIuu
MUKpPOPEareHTOB Ha pa3iuvHble Bo3MyIIaroniue (axtopbl cpeasl. [lpu sTOoM
MUKPOpPEAreHThl  MPEJCTaBJISIIOT  COOOM  BEChbMa  CJIOKHBIE  OOBEKTHI,
MAaTEMATUYECKOE OMUCAHUE KOTOPBIX C TPAAWLMOHHBIX IPEACTABICHUN
MPUMEHSEMBbIX  JIJI1  ONMHCAHHUS  TEXHOJOTHYECKUX OOBEKTOB  OKAa3bIBACTCS
3aTPYJHUTEIbHBIM W BO3MOXHO TOJBKO Ha OCHOBE OOIIMPHOM CHUCTEMBbI
nomyiieHud. B Buay 3TOTO B MOCIENHHME NECATHICTHS OCOO0W MOMYJISIPHOCTHIO
MOJIB3YEeTCsl CHHEPreTHYecKuil moaxond, paspadoranubeii I'. Hukomscom u WU.
[IpuUroxXxvHBIM 11711 HEPABHOBECHBIX CHUCTEM B XUMHUH M Ouosoruu. Jlpyrum
pacnpoCTpaHEHHBIM METOJIOM ONHUCAHUS OMOTEXHOJIOTHYECKUX MHUKPOPEAreHTOB
ABJISICTCS. MPUMEHEHUE TE€OMETPUYECKUX MOJEIC, Ha3bIBAEMbIX KJIECTOYHBIMU
aBTomaTtamu. Kilerounble aBTOMAaThl OBLITH BIIEpBBIE paccMOTpeHbl (pon Herimanom
u Yiamom B 1948 r. u no3gnee nomynsipusupoBansl . Konseem B 1970 r. B Buae
urpbl «Kuzub». OCOOEHHOCTBHIO KIETOYHBIX aBTOMATOB SIBJISIETCS TO, YTO OHU

MPEICTABIIAIOT COO0N MaTeMaTUYECKYI0 HACATU3AINI0 OMOJIOTHUYECKIX CHCTEM, B



KOTOPBIX MPOCTPAHCTBO M BPEMs ITUCKPETHBI, a (PU3MUYECKUE MapaMeTphbl CPEabl
IIPUHAMAIOT KOHEYHOE MHOXECTBO JUCKPETHBIX 3HAQYEHUM. Y Ka3aHHbIE
MAaTeMaTUYECKUE MOJEIN IIUPOKO HCIOJIB3YHOTCA Il OIMCAaHMUS CIIOXKHBIX
OMOJOTMYECKUX MPOLUECCOB M CHUCTEM, NPHUMEPAMH KOTOPBIX MOTYT SIBISATHCS:
IPOLECChl MYTAllMM IITAMMOB MHKPOOPTaHU3MOB, CIIOKHbIE OWOXMMUYECKUE

IMPOLCCChI (HaanMep, I‘J'II/IKOJIH?)), IMpOHCCChl 3BOJIIOOUHN 3KOCHUCTCM M MHOI'HUC

JIpyTHE.

KuHernka OHMOTEXHOJOTMYECKUX IMPOLIECCOB HU3y4aeT 3aKOHOMEPHOCTH
U3MEHEHUS] CKOPOCTH pOCTa MHUKpPO- OpPraHM3MOB M OHMOCHMHTE3a MPOAYKTOB
MeTaboJIM3Ma B 3aBUCUMOCTH OT TEKYIIMX KOHUEHTpALHii cyOcTpaToB, OMOMACCHI,
IpOAYKTOB MeTabosn3Ma, Temnepatypsl U pH cpenbl. PaccMoTpuM kuHeTHueckue
3aKOHOMEPHOCTH OMOTEXHOJOTUUECKUX MpoleccoB Oosee moapooHo. Haubonee
pacnpoCTpaHEHbl YpaBHEHMs, OIMUCHIBAIOIIME KHUHETHUKY B 3aBHUCHUMOCTH OT
KOHIIEHTpAllMU JIMIIb OJHOIO CcyOcTpaTa, KOTOPBIM Ha3bIBAIOT JIMMUTHPYIOLINM;
JIpyrue cyocTpaTbl IPU ATOM TOJIATAIOTCS HAXOJALIUMUCA B H30BITKE U HE

BJIUSIOIIMMU Ha CKOPOCTh POCTA.

Pa3nes 2. [IpumMepbl KOMIIBIOTEPHOT0 MO/IETUPOBAHUS MPOCTEHIMX

THIIOBBIX OMOTEXHOJOTrHUEeCKHX nmpoueccoB 1 CHCTEM.

Tema 1.MaTtemaTuueckoe Mo/1eJIMPOBAHUE MPOILECCOB

MEPUHOAUIECCKOTO KYJIBTUBUPOBAHUA MUKPOOPIraHU3MOB.

Mukpobuonornyeckuii cuHTe3 (OMOCHMHTE3) - 93TO TIPOIEcC, KOTOPBIN
NPOTEKAaeT C ydYacTHEM MHKPOOPTaHHW3MOB M COIPOBOXKAAETCS OOpa3oBaHUEM
ouomaccel. LleneBbIM mpoaykTOM OMOCHHTE3a sBigeTcs JHOO cama Ouomacca,
A100 pazIUYHbIE BEIECTBA, MPOIYLIUPYyEMble MUKPOOPraHM3MaMU B MPOIECCe UX
xu3HenesTensHoctTd. OCHOBHBIE CTaiWM Tpolecca OHWOCHHTE3a -  POCT
MUKPOOPTraHU3MOB M HAKOILJIEHHME OMOMAacChl - MPOUCXOTUT B (PepMeHTaTopax,
paboTaronmx yarie BCero NepuoAnYeckd. B HUX 3arpykaroT NUTATEIbHYIO CpEay
U 3aCeBHYI0 J03y MHKpoopranu3smMoB. OOpa30oBaBIIyIOCS KyJIbTYpaJbHYIO

KUAKOCTb MHTCHCHUBHO IICPCMCIINMNBAIOT. OI[HaKO, HCCMOTPA Ha IICPEMCIINBAHUC,



KyJbTypaJIbHasl JKUJIKOCTb HE SBIIETCS OAHOPOAHOM. Bo-mepBhIX, KIETKH
MUKPOOPTaHU3MOB MOTYT OOBEAUHATHCSA, 00Opa3ys arjoMmepaThbl; BO-BTOPBIX,
HEOJHOPOJIHOM SIBJISIETCS cama INMTATENIbHAsl cpefa: B HEM MOTYT COJIEpXKaThCs
JVCIIEPTUPOBAHHBIE KAIUIM IUI0X0 PACTBOPUMBIX YIVIEBOAOPOIOB U ITy3bIPHKH Ia3a.
Kpome TOro, HeEOAMHAKOBBIMH MOTYT OBITH M pa3Mepbl KieTok. [lpu
MOJIEJIMPOBAHUM TIEPUOJUYECKOTO Tpolecca OWOCHHTE3a IpPU HEOJIHOPOIHOM
OroMacce IonararT, YTO JIMIMUTHPYIOUIMN CyOCTpaT HaXOOUTCS B MUTATEIbHOU
Cpelle B paCTBOPEHHOM BHJIE, a OMomacca, 3arpykaemasi B anmnapar, npeacTapisieT

CO00 COBOKYITHOCTb OT/AEJIBHBIX arjJOMepaToB Pa3IM4HON MaCChI.

Tema2.MaTemaTudeckoe MOJACJIUPOBAHME MPOLECCOB HENMMPEPBLIBHOTO

KYJbTHUBHPOBAHUSA MUKPOOPTraHNU3MOB

EcTe 1Be pa3sHOBUAHOCTM HENPEPBIBHBIX MPOLIECCOB KYJIbTUBUPOBAHUS
MUKPOOPTraHU3MOB: IPOLECCHl IOJIHOTO BBITECHEHUS, WIH TyOyJspHbIE, WU
IIpPOLIECCHl  IOJHOTO  IEePEMENIMBAaHUsA, WIM XeMmocTartHele. Paccmorpum
TyOyJsIpHBINA MpoLEecC KyJbTUBUPOBaHUS. B X01€e qaHHOro npoiiecca nutareabHas
Cpella ¥ IOCEBHOM Marepuas HENPEPBIBHO MOCTYNAOT B almapar, B KOTOPOM HET
o0paTHOro cMelleHHs. AMNIapaT BINOJIHSAETCS B BUJE AJIMHHON TPyObl OOJBLIOTO

JTaMeTpa.
CtpykTypHas cxema MaTeMaTHUEeCKON Moaenu pepMeHTaTopa.

B nortokax ra3oB WM *KHJIKOCTEW MEPEHOC BEMIECTBA OCYLIECTBIISICTCS KaK 3a
CYET HEMOCPEICTBEHHOIO CONPUKOCHOBEHHUS MOJIEKYJI M KX B3aUMOJIECHCTBHS
(MONEKYJSIpHBIA MEPEHOC, ONMpEaeNsieMblii 3aKOHAMH MHUKPOKHMHETHUKH), TaK U 3a
CYET IEPEHOCa BEUIECTBA YACTHULAMH KUAKOCTU - KOHIJIOMEPATAMHU MOJIEKYJI, -
MEepEMEIIAIONIMMUCS OT OJHOM TOYKM JAHHOM Cpeisl B JAPYryro (BUXpEBOH
NEepPeHoc, ONpeNeIsieMblii  3aKOHAMHU MaKpOKHHETHKH). [IpenmyniecTBeHHO
BJIUSHUAE TOTO WJIM HWHOIO MEXaHU3Ma ONpeNessieTcd TUAPOAMHAMUYECKOM
oOCTaHOBKOW mporecca. MexaHn3Mm TmepeHoca B Ipenenax Kaxaod Qa3sl
HEIMOCPEJICTBEHHO CBSI3aH C TUAPOAMHAMUKON OAHO(]PA3HOTO MOTOKA, MEXAHU3M KE

HepeHoca uepe3 MOBEPXHOCTh pasfena ¢a3 - ¢ THAPOIUHAMUKONW IBYX(a3sHOTO



noroka. [loaTroMy npu MakponepeHoce BellecTBa BaXXHOE 3HaU€HHUE MpHOOpeTaeT
BUXPEBOE JBWKCHHE J>KUIKOCTH, TaK KaK BUXPHU SBISIOTCA TEPEHOCUYMKAMU
PHEPTUU U BEIIeCTBa B MOTOKe. B mporiecce NBUXKEHUS KUIKOCTH MPOUCXOAUT
U3MEHEHHE HEKOTOPHIX (PU3NUECKUX BEITMUMH, IO KOTOPHIM MO>KHO OLIEHHUBATh CaM
nporiecc ABKeHUs. V3MeHnenune pu3nueckoil BeIMYUHBI B OOILEM CITydyae MOXKET
IPOMCXOIUTHh KaK B JAHHOW TOYKE CO BpEeMEHEM (JIOKaJbHOE M3MEHEHHE), TaK U
opu Tepexoje OT OAHOW TOYKM MPOCTPAHCTBA K JApyrod (KOHBEKTUBHOE

HU3MEHEHUE).

Tema 3. MaTemaTuueckoe MOJC/JIHPOBAaHUE ITPOIECCOB

Ouorpancpopmanum U OMOKaTAIN3A

buokaranu3 u OuoTpanchopmMaius SBISIOTCS IMPOLECCAMU XUMHUYECKOTO
IpEeBpaIIeHus] OJHOTO WM 0o0Jiee BEIIECTB, MPOTEKAIOIIUMHU TMOJ JIEHCTBHUEM
KaTaJIn3aTopoB-(pepMEHTOB, NMPUMEHSIEMbIX B OUMLICHHOM BHUJAE WU B COCTaBE
KJIETOK MHUKPOOPIaHHU3MOB JMOO M30JUPOBAHHBIX >KMBOTHBIX WM PAaCTUTENBHBIX
kietok. Ilpu sTtom OuoTpaHchopManmsi - 3TO OTHOCHTEIBHO HEriayOoKoe
XUMHUYECKOE MPEBpPALIEHUE YK€ B OCHOBHOM C(HOPMHUPOBAHHOTO XHUMHUYECKOI'O
COEIMHEHHUs MoJ BiusHueM (pepmeHTOB. [Ipyu Omokaranuse ke BO3MOXKEH CHUHTE3
HOBOI'O BEILECTBA U3 PAa3jMUYHBIX IO CTPYKTYpPE PEAareHTOB WM pa3JoKeHHUEe

CJIOHOTO BEIIECTBA MOl BO3/IEHCTBHEM (PEPMEHTOB.

Tema 4. MaTemaTn4eckoe Mo IMPOBAHUE MEMOPAHHBIX MIPOLECCOB

B OMOTEXHOJIOTMH

MemOpaHHbIE METObI HCIOJB3YIOTCS B OWMOTEXHOJOTHM [IJISi BBIJACIICHHUS,
OYUCTKA U KOHIIEHTPUPOBAHUS TMPOAYKTOB. Bce OHM BHEIIHE TMMOXO0XH Ha
bunbTpanuio (MOCKOIBKY CXeMa MPOoIecca BKIIOYAET B CEOsI MOy~ MPOHUIIAEMYTO
NEePEeropoKy), HO MpeIHA3HAUYEHbI IS pa3ielieHds 4YacTULl pa3HOro pasMmepa H
HECKOJIbKO OTJIMYAlOTCs M0 JBWXKYIIEW CUJie mpolecca W anmnapaTypHOMY
odpopmrnenuto. Tak, Hampumep, AJIs OTIACICHUS MUKPOOPTAaHU3MOB U B3BEIICHHBIX
YacTHI] UCTIOJIBb3YETCS MUKpOGUIbTpOBaHKHE. B mpoliecce BbIIEICHUS U OYUCTKU

MNpoAYyKTa 4Yalmc MCIIOJb3YIOTCA MeM6paHHbIe MCTOJbI APYroro Tula: IUaJins,



yIbTpaUIbTpOBAHUE M OOPATHBIA OCMOC, KOTOPBIE TIO3BOJISIIOT OTNETSATh y)Ke HE
TOJIBKO TBEPAYyI (pazy, HO W TPOCTO PACTBOPECHHBIC B JKUIKOCTH MOJICKYJIBI,
npudyeM He 00s3aTeIbHO OYeHb OOJNbIIME MO paszMepy. YIbTpaduibTparus
MPOBOAUTCSL OOBIYHO TIPU pa3Mepax yactuil uiu moJiekysl ot 10 um go 10 Mkwm,

oOpaTHBI 0OCMOC U IMaiu3 - mpu pasmepax ot 0,5 uM 10 0,5 MKMm.

MaremaTtudeckoe MOACIIMPOBAHHUC OMOTEXHOIOTHUSCKUX IMpoLeccCoB B

MCAUIIUHE

B nHactosiee BpeMst OMOTEXHOJOTHS AKTUBHO UCIIOJIB3YETCSI B MEIULIUHE JIJIS
MOJTyYEHHUsI BaKI[MH, aHTUOMOTUKOB, BATAMUHOB, UMMYHOMO/YJISTOPOB, MHCYJIMHA,
MMMYHOJEIPECCAHTOB, KPOBE3aMEHUTEIIEH, MOHOKJIOHAJIbHBIX AHTUTE.
[IpuBeneHHBIE TPUMEPBI, KOHEYHO, HE MCUYEPIBIBAIOT BCEX IIEPCIEKTUB
OMOTEXHOJOTUM B MEIUIIUHE, HO OHU JAECMOHCTPUPYIOT TEPBOCTEIICHHYIO
BOKHOCTh OWOTEXHOJOTHUU [IJII OTOTO BHUJA YEJIOBEUECKOW JICSITEIBHOCTH.
Mepornpustie 3aKio4aeTcss B IMOJIKIOUYEHUM METAUIMYECKUX JJIEKTPOIOB K

MOpaXXEHHOMY YYacCTKy OpraHa.

I[I.B  mocoOum paccMOTpeHbl OCHOBHBIE AaCHEKThl MaTEMaTHYeCKOIro
MOJICTUPOBaHUsI OMOTEXHOJIOTMYECKUX TMPOIECCOB W cucteM. Jlana ctporas
KJIaCCU(UKAIUS MAaTEMaTHYCCKUX MOJICIICH MX CTPYKTypa, CBOMCTBA M OCHOBHBIE
OTIpEJICIICHH S, TIO3BOJISIFOIIUE YETKO OMPENSTUTh 1EIN U 3a/Ja4yd KOMIIBIOTEPHOTO
MOJCIUPOBAHUS W €€ POJIM B HKCCICIOBAHWU CIOXKHBIX OHOTEXHOJOTHYECKHX
cucteM. [lpuBeneHbl deTkWe TMpEeACTaBICHUS 00  OCHOBHBIX  JTamax
KOMITBIOTEPHOTO MOJICITMPOBAHUS. Ucxons u3 KJ1accuuKanuu
OMOTEXHOJIOTHYECKHX MTPOIIECCOB, CHhOPMYITUPOBAHBI OCHOBHBIC KX OCOOCHHOCTH H
OTIWYHS OT XUMHUKO-TEXHOJIOTHUECKHX mporieccoB. Oco0oe BHUMaHKUE OOpaIIeHO
Ha (yHIaMCHTAIBHBIE MOJICITH POCTa MUKPOOPTAaHU3MOB, HAKOIIJICHUS TIPOIYKTOB
MerabonvM3mMa W HM3MEHEHHME  KOHIlEHTpammu  cyOcTpata B XOJe
OonoTexHoMoTHUeCKnX TporieccoB. OICHEHO BIUSHUE Pa3UYHBIX (HAKTOPOB

OKpyXarolei cpeapl Ha KHHETHKY JTHX MHpoueccoB. PaccmorpeHbl u



MNPOWJITIOCTPUPOBAHBI TUIIMYHBIC 3ad49M, BOSHUKAOIIUEC IIPHU CHMHTC3C W aHAJIM3C

Pa3INIHbIX HEJIMHEHHBIX OMOTEXHOIOTHYECKHUX IMPpOICCCOB N CUCTCM.

I1l.  CTPYKTYPA H COJEP)KAHUE MPAKTUYECKOMN YACTH
KYPCA
IpakTuyeckue 3anarus ( 18 yac.)

3ansarne 1. CoBpemMeHHOE COCTOSHME€ M  TEHJEHUUU  pPa3BUTHUSA
OMOTEXHOJIOTUM W METOJOB cTaHaapTuzanuu. CTaHmapTuzanus, Kak OCHOBa
0€30MacHOCTH MPOYKIIHH.

3anaTe 2. VIHHOBAallMOHHBIE TEXHOJOTUH B OHOTEXHOJIOTUYECKOM
IPOU3BOJCTBE, CHELMATU3UPOBAHHOE OOOpYNOBaHHME  OMOTEXHOJIOTMYECKHUX
IIPOU3BOJICTB.

3anaTue 3. MIHTErpupoBaHHBIE CHUCTEMbI YIPABICHUS TEXHOJIOTHYECKUMHU
IIPOLIECCAMH.

3ansaTne 4. TexXHUKO-DKOHOMUYECKHM aHaIM3 OHUOTEXHOJOTHMYECKUX
IIPOU3BOJICTBEHHBIX CUCTEM U JP.

3ansTne 5.MaTeMaTHyecKOro  MOJEIMPOBAHHUS  OMOTEXHOJIOTMYECKUX
npoueccos U cucteM. Kiaccugukanns MareMaTH4eCKUX MOJIETeH UX CTPYKTypa

3anaTue 6.CBoiCTBa U OCHOBHBIE ONPEIECICHUS, UCCIETOBAHUU CIOKHBIX
OMOTEXHOJIOTHUECKUX CUCTEM.

3anusitue 7.OCHOBHBIE 3TAIbl KOMIIBIOTEPHOTO MOJICIIMPOBAHUSI.

3anarue 8.Kiaccudukanus OMOTEXHOJIOTMYECKUX MPOLECCOB, OCHOBHBIE
OCOOEHHOCTH U OTJIMYHUS OT XUMHKO-TEXHOJIOTMYECKUX MPOIIECCOB.

3anaTue 9.OyHIaMeHTaJbHbIE  MOJEIM  pPOCTAa  MHKPOOPTaHU3MOB,
HAKOIUJIEHUS! MPOAYKTOB MeTa0oJM3Ma U M3MEHEHUE KOHIIEHTpaluuu cyOcTpaTa B
X0/1e OMOTEXHOJIOTUYECKUX MPOLIECCOB.

1. OrneHka BIUSIHHS PA3IMYHBIX (DAKTOPOB OKPYIKAIOIIEH Cpejbl Ha
KMHETHKY OMOTEXHOJOTUYECKUX MPOLECCOB.

2. TunuyHble 3a1a4n, BOZHUKAIOIME ITPU CUHTE3€ U aHAIU3€ Pa3IUYHBIX

HEJIMHEHMHBIX OMOTEXHOJIOTHYECKHUX IMPOLECCOB N CUCTCEM.



IV. YUEBHO-METOAWYECKOE OBECIHEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
VY4eOHOo-MeToandecKoe obecrieueHue CaMOCTOSTEIIbHON paboThI
oOyuaromuxcs no aucuumiuHe «Biotechnology management systems / CucteMsl
yIpaBJIeHUs] OMOTEXHOJIOTMYECKUMH TIpoIieccaMu» TMpeacTaBieHo B [IpunoxkeHnn
1 u BKJIIOUaET B ceOst:
- MIaH-rpauK BBIIOJHEHUS CaMOCTOSITEIBHON Pa0OTHI 1O JAMCIUILUIMHE, B
TOM YHCJIe TPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHHUE 110 KKIOMY 3a/1aHUIO;
- XapaKTepUCTHKA 3aJaHUN I CAMOCTOSTEIbHON pabOThl 00YJAIOUIHXCS U
METOAMYECKUE PEKOMEH/IAINH TI0 X BBITOIHEHHIO,
- TpeOOBaHUS K TMPEACTABICHUI0O H  OQOPMIICHHIO  PE3yJbTaTOB
CaMOCTOATENbHON pabOTHI;
- KpUTEPHUH OIICHKH BBITIOJTHEHUSI CAMOCTOSTEILHON PaOOTHI.
V. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA
TumnoBsie KOHTPOJIBHBIE 33aHUS, METOANICCKIE MAaTEPUAIIBI, OTIPEACIISIONINE
OpoIeyphl OLICHUBAHHS 3HAHWH, YMEHMH ¥ HABBIKOB W (WJIHM) OIBITA
NCSITETBHOCTH, 4 TAKXKe KPUTCPHH M TOKa3aTeld, HEOOXOJMMBIC ISl OICHKH
3HAHWH, YMEHMI, HABHIKOB M XapaKTePHU3YIOIIUe dTarnbl (HOPMHUPOBAHUS
KOMIIETEHIINA B  MPOILIECCE  OCBOCHHS  0Opa3oBaTEIbHONH  IPOTPaMMBI,

npeacrasiieHsl B [Ipunoxennn 2.

Ne KonTtpoaupyemsie OueHovHbIe CpeACTBA -
n/n MoayJin/ pa3aesinl / Koanl 1 3Tankl HaMMEHOBAHHUeE
TEeMBI IHCIUILTHHBI (popmupoBanus TeKYUIU i MPOME:KyTOYHAS
KOMIIeTeHIUii KOHTPOJIb aTTecTanus
1 Pazgenl. I1K-9; 3HaeT: ocHoBHBIE | YO-1 — 9K3aMeH
KommnbroTepnoe [1K-10; | npuHIMIBL cobeceqoBaHue,
MOJICTMPOBAHUE I1K-16; | opranuzaiuu YO-2 -
ounorexnomornyeckux | [IK-17; | MeTponoruyeckor | KOJUIOKBUYM
MPOLIECCOB U CUCTEM IK-19 0 obecrieyeHHs
MPOU3BOICTBA

CEJIbCKOXO3SUCTB
€HHOT'O CBIPbs U
ITNIICBBIX
MPOAYKTOB
VYmMmeer:
HCIOJIb30BaTh
OCHOBHEIC
MIPUHIIUIIBI




OpraHH3aIny
METPOJIOTHUECKOT
0 obecrieueHust
MIPOU3BOJICTBA
CEIIBCKOXO3SICTB
S€HHOTO CBIPBS U
MHILIEBBIX
MPOJYKTOB

Bmaneer:
HaBbIKAMH
HCITOJIb30BaHUS
OCHOBHBIX
TIPUHITUIIOBR
OpraHu3aluu
METPOJIOTUYECKOT
0 obecreueHus
MIPOU3BOJICTBA
CEJIbCKOXO3SMCTB
€HHOTO CBIPBS U
MHIEBBIX
MPOLYKTOB

Pazmen 2. Ilpumepst
KOMITEIOTEPHOTO
MOJIETTUPOBAHUS
MPOCTEUIINX TUIOBBIX
OMOTEXHOIOTUIECKIX
MIPOIIECCOB U CHCTEM

IK-9,

I1K-10,
I1K-16
IK-17
I1K-19

3HaeT: NPUHLUIIBI
pa3paboTku
CHCTEMBI
MEHEePKMEHTa
KayecTBa
OnoTexHoNOrn4ec
KOW ITPOJyKLIUHU B
COOTBETCTBHH C
TpeOOBaHUSAMHU
POCCHUICKHUX U
MEXTyHAPOTHBIX
CTaHJapTOB
KayecTBa

Ymeer:
pa3pabaThiBaTh
CUCTEMY
MEHEDKMEHTA
KayecTBa
OMOTEXHOIOTHYEC
KOH MPOIYKIUH B
COOTBETCTBHH C
TpeOOBAHUSIMHU
POCCHUICKUX U
MEXKTyHAPOTHBIX
CTaHJ]APTOB
KayecTBa

Brnaneer:
MPUHLIATIAMHA
pa3paboTKu
CUCTEMBI
MEHE/DKMEHTA
KadecTBa
OnoTexHONIOrn4ec
KOM MPOIYKIUH B
COOTBETCTBHH C
TpeOOBaHUSIMHU

YO-1-
cobeceqoBaHue,
VO-2 -
KOJUIOKBUYM,
[1P-4 - pedepar

9K3aMCH




POCCHUICKUX U
MEXTyHapOIHBIX
CTaHJapTOB
KauecTBa

VI. CHUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa
1. MukpoOHOIOTHYECKHU KOHTPOJIb OMOTEXHOJIOTHYECKUX MTPOU3BOICTB
: yueOHoe nocooue s By3oB / H. b. I'pamosa, E. C. badycenko, B. U. Ilanduios
[m ap.]. MockBa : HeJln TLTIOC, 2016. - 139 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU

2. Muxkpobuonornyeckuii cunte3 / A. M. bezdoponos, I'. 1. Kecuranze
; [oTB. pen. A. I'. Jlobanok]. Cankrt-IletepOypr : IIpocnekt Hayku, 2011. - 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU

3. buorexHonorust : ydebHoe mocoOue st arpapHbix By30B / B. A.
Uxenkenmu. Caunkrt-Ilerepoypr : Ilpocmexkr Hayku, 2014. — 335 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo: 785504 &theme=FEFU

4, Jly6enuoBa E.B. CuHre3 cucTteM aBTOMAaTHYECKOTO YIpaBICHUS
OMOTEXHOJIOTUYECKUMU IIPOLIECCAMMU C IPUMEHEHUEM METOJIOB
anIMpOKCUMUPYIOIIETO U HEHPO-HEUETKOTO YIpaBJieHHs [DIEKTPOHHBIA pecypc]:
moHorpadusi/ JlyoenmoBa E.B., Bomoaun A.A.— DJEKTpOH. TEKCTOBbBIC
nanueie.— CraBpononb: CeBepo-KaBkasckuii  defepanbHbIii  YHHUBEPCHUTET,

2014.— 160 ¢.— Pexxum noctymna: http://www.iprbookshop.ru/63132.html

5. bensen I1.C. Cucremsl ynpaBieHHs] TEXHOJIOTUYECKUMHU MPOIECCaAMU
[DnexkTpoHHBIN pecypc]: ydeOHOe mocobue st CTyAeHTOB 3 u 4 KypcoB
HamnpasyieHuil noxarotoBku 151000, 222900, 240100, 240700, 241000, 261700/
benses II.C., bykun A.A.— DJeKTpOH. TEKCTOBbIC JaHHbIE.— TamOOB:

TamOoBckuii rocynapcTBeHHbINH TexHuueckuit ynusepcutet, ObC ACB, 2014.—

156 c. http://www.iprbookshop.ru/64575.html



http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:785504&theme=FEFU
http://www.iprbookshop.ru/63132.html
http://www.iprbookshop.ru/64575.html

JlonotHMTE IbHAA JTUTEpPaTypa
1. Pemetnsk E.II. CucteMbl ynpaBieHUs XUMHUKO-TEXHOJOIMYECKUMU

npolueccaMu  [DIEKTPOHHBIA pecypc]: KOHCHEKT JIKIUH JJis  CTYJIEHTOB

cnenunansHoctd «buorexnonorus»/ PemetHsik E.Il— DOnekTpoH. TEKCTOBBIE
nanHple.— CapaTtoB: (CapaTOBCKMII TOCYyIapCTBEHHBIN arpapHbli YHHUBEPCUTET
umenn H.M. BaBunoma, By3oBckoe o6paszoBanme, 2009.— 213 c.

http://www.iprbookshop.ru/8143.html

HOpMaTHBHO-HpaBOBble MaTEpHaJIbl

1. P®. 3akonbl. O BHeceHnn u3mMeHeHU B DenepaiibHbli 3aKoH "TexHu4yecKui
peryiaMeHT Ha MOJIOKO ¥ MOJIOYHYIO MPOAYKIUIO" : (penepanbHblil 3aK0H OT 22
utosist 2010 Ne 163-D3 // Hoble 3akoHbl 1 HOpMaTHBHBIE akThl. - 2010. - Ne 31.
- C. 31-80.

2. PO. 3akonpl. TeXxHHMUECKUN pErjiaMEHT Ha MOJIOKO M MOJIOYHYIO MPOAYKITHIO:
dbenepanbublii 3aK0H 0T 12 utons 2008 r. Ne 88

3. P®. 3akonbl. Texunueckuii peraameHT TamokeHHOTO coro3a «O 0e30MmacHOCTH
nuteBoit npoaykiuuy TP TC 021/2011

4. TOCT 25011-81 «Msico u MACHBIE TPOAYKTHI. MeTOIbI ONIpeAcICHUS OeIKay.

5. ®enepanbubiii 3akoH Poccuiickoit @eneparuu ot 12 urons 2008 r. N 88-D3
"TexHn4yecKui peraaMeHT Ha MOJIOKO M MOJIOYHYIO MPOIYKIIUIO"

6. TOCT 31981-2013 HorypTsl. O6IIME TEXHUUECKHE YCIOBHS

7. TOCT P 53104-2008 VYciuyrm OOIIECTBEHHOTO TMUTaHud. MeTon
OpTraHOJICTITUYECKOM OIIEHKU KauyeCcTBa MPOTYKIIUHA OOIIECTBEHHOTO MMUTAHMUSI.
8. T'OCT 3624-92 Moioko U MOJIOYHBIE MTPOIYKTHI. THUTPOMETPUUECKHE METOIBI

OINPEIENECHHS KUCIOTHOCTH

9. TOCT 23327-98 Monoko ¥ MOJIOUYHbIE MPOAYKTHL. MeTon u3MepeHus
MaccoBOM J0JM 001ero a3ota no Keenpaanio u onpeneaeHrne MacCoBOU JOJH
Oenka

10.I'OCT 3628-78 MoJiouHble NpOayKThl. MeToAbl OnpeeieHus caxapa


http://www.iprbookshop.ru/8143.html

11.TTOCT 10444.11-89 [IponykTsl  NUILIEBBHIE. Meton ONPEAECICHUS
MOJIOYHOKHCIIBIX MUKPOOPTAaHU3MOB

12.T0CT 9225-84 Monoko u MOJIOYHBIE MPOIYKTHI. Metoabl
MUKpPOOHOJIOTHYECKOrO aHAIN3a

13.T'OCT P 52738-2007 MoyioKO U NpOAYKTHI NepepabOTKU MOJIOKa. TepMUHBI U

OIIPpCACICHUA

Ilepeyens pecypcoB HHGOPMAIMOHHO-TEJICKOMMYHUKAIIMOHHOM CeTH
«HTepHeT»

http://elibrary.ru Hayuanast snektponnas onomuoteka eLIBRARY.RU

DieKTpoHHO-0MOIMoTeHast cructeMa «Jlanwy hitp://e.lanbook.com/

DnekrpoHHO-0MOmMoTeuHast cucrema «IPRBOOK http://www.iprbookshop.ru

baza ganneix Scopushttp://www.scopus.com/home.url

Basa nanueix Web of Science http://apps.webofknowledge.com/

S e o

baza [aHHBIX  TIOJIHOTEKCTOBBIX  AKAJEMHUYECKUX JKypHaIOB  Kurad

http://oversea.cnki.net/

7. DnexktpoHHass OubmmoTeka auccepraiuii  Poccuilckod  TrocyIapCTBEHHOM

ouobymortexu http://diss.rsl.ru/

8. Dnexrponnsie 6a3bl qanHbpx EBSCO http://search.ebscohost.com/

VII. METOANYECKHE YKA3AHUA 11O OCBOEHHUIO
JAUCHOUITIJINHBI
MeToanyeckue peKOMEHIANUH 10 OPraHU3AIUA CAMOCTOATEILHOI0
U3y4YeHMS IUCHHUILITUHBI.
PeepupoBanne yueOHOH U HAYYHOH JIMTepPaTyphl.

PedepupoBanue yueOHOW W HAYyYyHOM JUTEpaTyphl MpeAnojaraer
yIIyOJIeHHOE W3YyY€HHE OTAEIbHBIX HAyUHBIX TPYJOB, UYTO JOJDKHO OOECHEYUTH
BbIPAOOTKY HEOOXOJAMMBIX HAaBBIKOB pabOThl Haja KHurou. Bcé€ 310 Oyner
CHOCOOCTBOBAaTh  PACLHIMPEHUI0  HAy4YHOIO  KpPYyro3opa, IOBBIILIEHUIO  HUX

TEOPETUUECKON MOATOTOBKU, (POPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.


http://elibrary.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.scopus.com/home.url
http://apps.webofknowledge.com/
http://oversea.cnki.net/
http://diss.rsl.ru/
http://search.ebscohost.com/

Jnsa pedepupoBanus mpeniaraloTcs ydeOHble TOCOOUs, OTAETIbHBIC
MOHOTpadUyecKue HCCIEAOBaHUA U CTaTbU IO BOMpPOCAM, MPEIyCMOTPEHHBIM
nporpamMmoit yueOHoi nucuuiuivibl. [Ipu nopbope nuTeparypsl M0 BHIOPAHHOMY
BOMPOCY HEOOXOAMMO OXBATUTh BAXKHEHIIME HAMPABICHHUS Pa3BUTHS JTaHHON
HAayKd Ha coBpeMeHHOM dTarne. Oco0oe BHUMaHHUE YACNIATh TEM JUTEPATypPHBIM
HUCTOYHUKAM, KOTOphle (MPSMO MJIM KOCBEHHO) MOTYT OKa3aThb IOMOIIb
CHELUAINCTY B €ro NpPAaKTUYECKON nedarenbHOCTH. OJHaKo B JaHHBIA pasnen
BKJIFOUEHBI TaKXe paOOThl U OTJEIbHBIE UCCIIEIOBAHUS 110 BONPOCAM, BBIXOISIINM
3a TpeAesibl  KU3y4yaeMOM JHUCLUMIUIMHBI. OTy JIUTEpaTypy pPEKOMEHIYeTCs
UCIIOJIB30BaTh MPHU KEJIAHUM PACIIMPUTH CBOM 3HAHUS B KAaKOW-TMOO OTpaciu
HAYKHU.

Hapsny ¢ sautepatypoit mo oOmwuM Bompocam JJisl MarucTpaHTOB
npeanoyiaraeTca JurepaTrypa ¢ y4€roM Mnpodmis HUX NpoPecCHOHANbHON
NEeSTEIbHOCTH, J00bITas camocrositenibHO. He Bes mpeanmaraemast jureparypa
pPaBHO3HAYHA MO COJAEPKAHHUIO U 00BEMY, TOATOMY BO3MOXKEH Pa3IUYHbIA MOIXO/T
K e€¢ m3yueHutro. B omHOM ciiyqae 3T0 MoOkeT ObITh obmiee pedepupoBaHue
HECKOJIbKMX JIMTEPATYPHBIX HMCTOYHHKOB PA3IUYHBIX aBTOPOB, TMOCBSIIIEHHBIX
PaCCMOTPEHHIO OJHOITO M TOTO € BONPOCA, B JIPYyroM cilydae — JeTalbHOE
u3ydyeHue U pedepupoBaHUE OJHOM M3 PEKOMEHIOBAaHHBIX pPabOT WM Jaxe
OTIEIbHBIX €€ pa3leJJOB B 3aBUCMMOCTH OT CTENEHH CJIOKHOCTH BOIpOca
(mpobniematuku). st TOro 4To0BI PEMINTh, KaK MOCTYMHUTH B KaXKJIOM KOHKPETHOM
cilydae, clieyeT MPOKOHCYJIbTUPOBATHCS C MPENogaBaTeIeM.

Boibopy  koHKpeTHOM ~ paboThl il pedepupoBaHUS  JOJIKHO
IPEAIIECTBOBATh JI€TAIbHOE O3HAKOMIICHHE C IIEPEYHEM BCEU JIMTEPATYHI,
NpUBEACHHON B Yy4yeOHOW mporpamme auciUIUIMHBL. C BbIOpaHHOW paboTOM
PEKOMEHIYeTCsl BHAdaJle O3HAKOMHUTBCS IIyTEM MPOCMOTpPa IOA3ar0JIOBKOB,
BBIJICJICHHBIX TEKCTOB, CXEeM, TaOJuI, OOLUIMX BHIBOJOB. 3aTeM €€ HEeoOXOIHUMO
BHUMATEJBHO W BAYMYWBO (BHUKAas B MJIEM W METOJbI aBTOpa) MPOYUTATh, Jeias
MOMYyTHO 3aMETKH Ha OTAENBbHOM JUCTe OymMaru 00 OCHOBHBIX IOJIOKEHUSX,

Y3JI0BBIX BOIIPpOCax. ITocne MNpOUYTCHHUA CICAYCT IPOAYMATb COACPKAHHUE CTATbHU



WIN OTAENbHOM TNaBbl, maparpada (eciau peub UAET 0 MOHOTpaduu) U KpPaTKo
3anucath. J{OCMOBHO cleqyeT BBIMHMCHIBATH JIMIIb CTPOTHE OMpEeNICHus,
bopMyIMPOBKHU 3aKOHOB. MIHOTJa MOJIE3HO BKJIIOYUTH B 3aMIUCh OJIMH-/IBa MpUMeEpa
Ui WUTIOCTpanuu. B ToM cioywyae, ecnu BCTPETATCS HEMOHSTHBIE MECTa,
PEKOMEHJIyeTCsl TMPOYUTATh IMOCIENYIoee H3JI0KEHUE, TaK KaK OHO MOXKET
MOMOYb TOHATh MNPEAbIAYNIMI MaTepual, W 3aTeM BEPHYTbCS BHOBb K
OCMBICJICHHUIO MPEIBIAYIIETO U3I0KEHUS.

Pesynbrarom paboThl HaJa JIUTEPATypHBIMH HMCTOYHUKAMH  SIBIIAETCS
pedepar.

[Ipu noaroroBke pedepara HEOOXOAWMO BBIICIUTH HaMOOJEe Ba)KHBIC
TEOPETUYECKHE TIOJIO)KEHUSI U OOOCHOBaTh HUX CaMOCTOSITENIbHO, oOparas
BHUMaHHUE HE TOJBKO Pe3yibTaT, HO M HA METOAUKY, TPUMEHSIEMYIO IIPU U3yUYEeHUU
npo6isieMbl. UTeHne HaydyHOU JUTEpaTyphl TOJDKHO ObITh KputudeckuM. [lostomy
HaJ0 CTPEMUTHCS HE TOJIBKO YCBOUTH OCHOBHOE COJEp’KaHUE, HO U CIOCO0
JI0Ka3aTeNbCTBA, PACKPHITh OCOOCHHOCTH Pa3IMYHBIX TOYEK 3PEHHS MO OJHOMY U
TOMY JK€ BOIIPOCY, OLEHUTh MPAKTUYECKOE U TEOPETHYECKOe 3HAYCHHE
pe3yapTaTtoB pedepupyeMoii paboThl. BecbMma xkenaTeabHbIM 2JIeMEHTOM pedepara
SIBJISIETCS BBIPAXKEHHUE CITyIIAaTeIeM COOCTBEHHOTO OTHOIICHHUS K MJI€SIM U BbIBOJIaM
aBTOpa, TMOJAKPEIUICHHOTO ONPEIEICHHBIMU apryMEHTaMH (JUYHBIM OIIBITOM,
BBICKA3bIBAHUSIMU IPYTUX HUCCIIEIOBATENEH U TIp.).

Pedeparer  moHoOrpadwmii, KypHambHBIX CTaTe€d  HMCCIEIOBATEIHCKOTO
XapakTepa HEMPEMEHHO JOJDKHBI —COAEpXaTh, OMpeIeieHHe TpoOJIeMbl U
KOHKPETHBIX 33]1a4 UCCIICIOBaHMsI, OTIMCaHNE METO/I0B, MPUMEHEHHBIX aBTOPOM, a
TaK>Ke T€ BBIBOJIbI, K KOTOPBIM OH IPHUILEN B Pe3yJIbTaTe UCCIAEAOBAHNUS.

VilIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

JUCHUATIIMHBI
VYyeOHnast mabopatopus Mono6:ok Lenovo C360G-i34164G500UDK;
r. BnaguBocrok, o. Pyccknii 11. OKpaH ¢ 35eKkTpornpuBoioM 236*147 cm Trim
Asixe 1.10, Kopmyce 25.1, ayn. Screen Line; [Tpoextop DLP, 3000 ANSI Lm,
M311, momanps 96,6 M WXGA 1280x800, 2000:1 EW330U

Mitsubishi; ITogcucrema
CHCIUATM3UPOBAHHBIX KPETICHUI
obopynoBanus CORSA-2007 Tuarex;



Yuranensie 3a161 Hayunoii
oudmoteku JIBOY ¢ oTKphITEIM
JOCTYTIOM K (hoHITY

r. Bmagusoctok, 0. Pycckuii 1.
Asxkc 11.10, kopriyc A - yposens 10

KomMmnbroTepHslii Ki1acce

r. BmaguBocTtok, 0. Pycckuii 1
Asaxc .10, Kopmyc 25.1, ayn.

M621, miomans 44.5 M

[Toacucrema BUACOKOMMYTALIMK: MAaTPUUHBIN
kommyTaTop DVI DXP 44 DVI Pro Extron;
ymiuautess DVI o Butoit mape DVI 201
Tx/Rx Extron; [Togcucrema
ayJIMOKOMMYTAIIMU U 3BYKOYCHUJICHUS,
aKyCTHUYECKas CHCTeMa JIJISl TOTOJIOYHOTO
morTaxa SI 3CT LP Extron; MukpodonHast
nerauyHas paaunocucrteMa Y BU nuanazona
Sennheiser EW 122 G3 B cocrase
OecrpoBOHOTO MUKPOGhOHA M MPUEMHHKA;
uppooit ayauomnpoueccop DMP 44 LC
Extron; CeteBoii KOHTpOJUIEpP YIIPaBICHUS
Extron IPL T S4; 6ecnipoBoaubie JIBC mist
oOyJaromuxcs odecrieueHbl CUCTEMON Ha 0aze
touek mocryna 802.11a/b/g/n 2x2 MIMO(2SS)

Mono6nok HP ProOrme 400 All-in-One 19,5
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty
Ckopocts goctyna B Uatepuer 500 Mout/cex.
Pabouue mecta a1 1roeil ¢ orpaHU4EeHHBIMU
BO3MO’KHOCTSIMHU 3/10POBbSI OCHAILICHbI
JUCILIESMA U IIPUHTEpPaMu bpaits;
000pyI0BaHbI: MOPTATUBHBIMU YCTPOHCTBAMU
JUISL YTEHHS TUTOCKOIIEYaTHBIX TEKCTOB,
CKaHUPYIOIIMMHU U YUTAIOIIMMH MAIIMHAMHU
BUJICOYBEIMUUTENIEM C BO3MOKHOCTHIO
pEryJsiuy IBETOBBIX CIEKTPOB;
YBEITUYUBAIOIIUMH SJIEKTPOHHBIMH JIyTIaMH U
YIIbTPa3BYKOBBIMU MapKUPOBUIMKAMHU

Momno06aok Lenovo C360G-i34164G500UDK
19.5" Intel Core i13-4160T 4GB DDR3-1600
SODIMM (1x4GB)500GB Windows Seven
Enterprise - 17 mryk; [TpoBonnast cets JIBC —
Cisco 800 series; 6ecripoBoanbie JIBC st

oOydaromuxcs odecrieueHbl CuCTeMO Ha 0ase
touek nocryna 802.11a/b/g/n 2x2 MIMO(2SS)
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MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHU S POCCUMCKOM
®EJIEPAIINU
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs

«/1aIbHEeBOCTOUYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IMKOJA BUOMEJIUINHBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIUXCA

o TUCHHUILIMHE «Biotechnology management systems / Cucrembl ynpaBjieHus
OMOTEXHOJIOTMYeCKHMH MPOoLeccaMm»
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Maructepckas nporpamma: «Agri-Food Biotechnology»
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IInan-rpa¢guk BHIMOJTHEHHUS CAMOCTOSATEIbHONH PadOThI MO IMCHMILINHE

Bu ITpumepHrie
Ne JaTa/cpokn ! . puMep
CaMOCTOATEJILHOM HOPMBbI BpeMeHHU dopma KOHTPOJIS
n/n BBINOJIHEHU S
padoThI Ha BbINOJIHEHHUE
IToaroroBska D3amen
1 1-5 wenens 9
pedepaToB
IToaroroska D3ameH
2 6-7 Henens 9
MIPE3CHTAIINH
I[ToaroroBka x D3ameH
3 8-9 Henensa 9
KOJIJIOKBUYMY
IToaroroBka k
4 10-18 uenens A N 9 D3aMeH
UMUTAIMOHHOMN UTpe

CamocTosiTenpbHass paboTa CTYJACHTOB COCTOMT M3 TOJATOTOBKH K
MPAaKTUYECKUM  3aHATHUSIM, pabOThl HaJ PEKOMEHJOBAHHOW JUTEpaTypoOH,
HaNMCaHUs JOKJIAJ0B 0 TEME CEMUHAPCKOTO 3aHATHS, IOATOTOBKH IMPE3CHTALUN.

[IpenomaBarens TmpemiaracT KaxJIOMy CTYACHTY WHIAWBUIyaJIbHbIC U
nuddepeHiupoBanHbie 3aaaHuss. HekoTopble M3 HUX MOTYT OCYIIECTBIISTHCS B
rpynne (Harnpumep, MOATrOTOBKA JOKJIaJa W MPE3CHTAllUU MO0 OJHOM TE€ME MOTYT
JieJIaTh HECKOJIBKO CTYJIGHTOB C pa3/elICHUEM CBOUX OOS3aHHOCTEW — OJMH
FOTOBUT HAYYHO-TECOPETUYECKYIO YaCTh, @ BTOPOM MPOBOJIUT aHAIU3 MPAKTUKH).

3aganus 1J51 CAMOCTOATEILHOI0 BHINIOJIHEHHS

1. Tlo 3agaHHON TeME WMMTAIIMOHHOM WIPHI JOKEH OBITh MPOBEICH aHAIN3
TaTepaTypel 1Mo u3ydaeMou aumciuiimHe. [lo mpopaboraHHOMY MaTepuany
JIOJDKHA OBITh TMOJTOTOBJICHA W MPEACTAaBICHA Ha OOCYXXJICHHE WMHTAI[MOHHAs
urpa.

2. Hammcanme pedepara mo TeMe, MNPEIJIOKCHHON IperojaBarelieM HiIn
CaMOCTOSITEJILHO BEIOPAHHOM CTYJIEHTOM U COTJIAaCOBAHHOM C MPErnojgaBaTeieM.

3. TloaroroBka mpe3eHTANMi C  HWCHOJb30BAaHUEM  MYJIbTUMEIUNHHOTO

o0opyaoBaHUSI.

MeToauveckue yKa3aHUIO K BbINOJHEHUIO pedepara
eau u 3apaum pedepara
Pedepar (ot nar. refero — nokinanaeiBaro, cooOIMar) NpeacTaBiIseT coOon

KpaTKOC M3JIOKCHHC HpO6JIeMBI MMPAaKTHUYCCKOTO NI TCOPCTHYCCKOI'0 XapaKTcpa C




(bOpMyITHPOBKOW OMPEICTICHHBIX BHIBOIOB MO paccMaTpuBaeMoi Teme. M30pannas

CTYACHTOM npo6HeMa N3y4acTCd MW aHAJIM3UPYCTCA Ha OCHOBC OJHOIO HWJIH

HECKOJIBKMX HCTOYHUKOB. B oTimume ot KprOBOﬁ pa6OTBI, HpGI[CTaBJIHIOHICﬁ

co00i1 KOMIUIEKCHOE HCClieoBaHME NpoOiIeMbl, pedepaT HampaBlieH Ha aHAJH3

OI[HOﬁ NJIN HCCKOJIbKUX HAYYHBIX pa60T.

L]ensamu Hanucanus pedepara IBISIFOTCS:

® pa3BUTHE Y CTYJIECHTOB HABBIKOB IIOMCKAa AaKTYaJIbHBIX IPOOJieM
COBPEMEHHOTO 3aKOHO/IATEbCTBA;

® pPa3BUTHE HABBIKOB KPATKOIO W3JIOXKECHUSI MaTepHalia C BbIIEICHUEM
JUIIb CaMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JIJISl PACKPBITUS
CyTH TIPOOJIEMBI;

® pa3BUTHE  HABBIKOB  aHAIM3a  M3YYCHHOIO  MaTepuaja U
(opmynrpoBaHHs COOCTBEHHBIX BBIBOJOB IO BHIOPAHHOMY BOIIPOCY B

MMCbMEHHOU (hOpMeE, HAYUHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu Hanvcanus pedepara sBISIOTCS

HAyYUTh CTYJE€HTAa MAaKCUMaJbHO BEPHO MepeNaTh MHEHUs aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYICHT MUIIIET CBOM pedepar;
HAy4YUTh CTYAECHTA TPAMOTHO HM3J1araTh CBOIO MO3ULMIO [10 aHAJIU3UPYEMOU B
pedepate npobieme;
HOJIFOTOBUTH CTYACHTA K JIaJbHEUILIEMY YyYaCTHIO B HAYYHO — MPAKTUYECKUX
KOH(pepeHUUsIX, CEeMUHapaxX U KOHKypcax;
IIOMOYb CTYAEHTY ONPEAEIUTHCSA C UHTEPECYIOIIEH €ro TEMOU, NajlbHENIIee
pPacKphITHE KOTOPOM BO3MOKHO OCYIIECTBUTH NPU HAIHUCAHUH KYpCOBOM
pabOThI WJIH TUTLIIOMA;
YSICHUTH AJisi ¢€0s1 M M3JIOKUTh MPUYUHBI CBOETO coryiacus (Hecorjacus) ¢
MHEHHEM TOTO WJIM MHOTO aBTOpa Mo JaHHOU mpodiieMe.

OcHoBHBbIC TPe0OOBaHUA K CO/lEPKaHUIO pedepaTa

CTy,Z[CHT JOJIDKCH HCIIOJBb30BATh TOJBKO TC MATCPHUAJIbI (HaquHe CTaThbu,

MOHOTpaduu, Mocoous), KOTOpPble UMEIOT MPSMOE OTHOIICHUE K W30paHHOW UM

TEMC.

He AOIYCKAOTCA OTCTPAHCHHBLIC PACCYKACHHA, HC CBA3AHHBIC C



aHanu3upyemon npodnemoit. Cogepxanue pedepara JOMKHO ObITh KOHKPETHBIM,
MCCJIEIOBATHCS JOJDKHA TOJIBKO OJHA MpodJieMa (IO0MyCKaeTcs HECKOIBKO, TOJIBKO
€CliM OHM B3auMOCBs3aHbl). CTyIEHTY HEOOXOJUMO CTPOrO MPUACPKUBATHCS
JIOTUKU HW3JI0KEHUS (HAayaTh C ONPENCJICHHMS M aHajau3a IOHATHH, MEeperTH K
MOCTAaHOBKE TMPOOJIEMBbI, MpPOAHATU3UPOBATh IMYTH €€ peUIeHUusT M CclenaTh
COOTBETCTBYIOIIME BBIBOJIbI). PedepaT moMKeH 3aKkaHUMBATHCS BBIBEICHHUEM
BBIBOJIOB I10 TEME.
ITo cBoelt cmpyxmype pedepar COCTOUT U3:

1. TuryneHOrO JIHACTA;

2.BBenenus, rae cTyAeHT GopMyaupyeT npodeMy, NOMIEKAIIYI0 aHAIU3Y U
VICCJIEIOBAHMIO;

3.OCHOBHOI'O TEKCTa, B KOTOPOM IOCJIEIOBATENBHO PACKPBIBAECTCA U30paHHAas
TeMa. B oTinune ot KypcoBoil paboThl, OCHOBHOI TEKCT pedepara mpeanoaraet
pasnenenue Ha 2-3 maparpaga 0e3 BbiaeneHus rias. [Ipu HE0OOXOOUMOCTH TEKCT
pedepaTa MOKET JAOMONHIATHCS WUTFOCTPALMSIMU, TaOIULaMH, rpadKamMu, HO UMHU
HE CIeayeT "meperpyarb" TEKCT;

4.3aknrouenusi, TAe CTyACHT (POPMYJIMPYET BBIBOJBI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Crnrcka UCoJIb30BAHHOW JINTEPATYPhl. B JaHHOM CIKMCKE Ha3bIBAKOTCS KaK
T€ UCTOYHUKH, Ha KOTOPBIE CCBIJIAETCS CTYAEHT MpU MOATOTOBKE pedepara, Tak U
UHbIE, KOTOpbIE OBUIM U3YYEeHBl UM IPU MOJArOTOBKE pedepaTa.

O6meM pedepara coctaBisger 10-15 crpaHull MaTMHOMKMCHOTO TEKCTa, HO B
J000M cllydae He JOJDKEH mnpeBbimath 15 crpanuu. MutepBan — 1,5, pasmep
mpudTa — 14, mons: neBoe — 3cM, mpaBoe — 1,5 cM, BepxHee u HiKHee — 1,5¢M.
CrpaHuubl TOJKHBI ObITH TPOHYMEPOBAHBI. AO3allHBII OTCTYN OT Havajla CTPOKH
paBeH 1,25 cwm.

Iopsaok cnauu pedepara u ero oueHKa
Pedeparbl mnumiyTcs CTyAeHTaMHM B TEUYEHHE CEMecTpa B  CPOKH,

YCTAaHAaBJIMBACMBIC IIPCIIOAAaBATCIICM 110 KOHKpCTHOfI JUCHUIITIMHE, JOKJIaAbIBACTCA



CTYACHTOM M BBIHOCUTCA Ha oOcyxzaeHue. IlewarHeiii BapuaHT cpaercs
MPENoIaBaATEI0, BEAYIIEMY JUCUUILINHY.

[lo pe3yapTaTaM MNPOBEPKU CTYJIEHTY BBICTABIACTCS OMpEIEICHHOE
KOJIMYECTBO OajsIoB, KOTOPOE BXOAHUT B 00Ilee KOJIUYECTBO OAJIOB CTY/ACHTA,
HaOpaHHBIX MM B TeueHue cemectpa. llpu oreHke pedepara yUUTHIBAIOTCS
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTb CTPYKTYpbl pabOThI,
yMEeHHE paldoTaTh C HAYYHOW JHTEpaTypod, yMEHHE CTaBUTh MPOOIEeMy U
aHAJIM3UPOBaTh €€, YMEHHUE JIOTMYECKU MBICIUTh, BIaJeHHe NpodeccrHoHaIbHOM
TEPMUHOJIOTHEN, TPAMOTHOCTH O(POPMIICHUSI.

Tembl 10KI1210B
1. CoBpeMEHHOE COCTOSIHUE M TEHACHLUMU pPa3BUTHS OHOTEXHOJIOTHMH U
METO/IOB CTaHIAPTU3ALIUH.
2. CranpgapTu3aiiys, Kak OCHOBa 0€30MaCHOCTH MPOIYKIIUU
3. lHHOBaIlMOHHBIE TEXHOJOTUU B OHOTEXHOJIOTMYECKOM IPOU3BOJICTBE,

CHeUaIu3upOBaHHOE 000PYI0BAHUE OMOTEXHOIOTHYECKUX MPOU3BOJICTB.

4. VMlHTerpupoBaHHbIE CUCTEMbI YIIPABJICHHS TEXHOJIOTUYECKUMU MTPOLIECCAMHU
5. TexXHUKO-2KOHOMUYECKUM aHaJIn3 OMOTEXHOJIOTHYECKUX

IIPOU3BOJICTBEHHBIX CUCTEM.

6. MareMaTu4eckoro MOJIEIMPOBAHUS OMOTEXHOJOTUYECKHX IMPOIECCOB U

CUCTEM.

7. Knaccuduxaius MaTeMaTUYeCKUX MOJIENIEH UX CTPYKTypa

8. CpoiicTBA W  OCHOBHBIE  OIPEACJICHUS, HCCIEIOBAHUM  CJIOMXKHBIX
OMOTEXHOJIOTUUECKUX CUCTEM.

9. OcHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MOICIIUPOBAHUS.

10.Knaccudukarmsi ~ OMOTEXHOJOTUYECKUX  IPOLIECCOB, OCHOBHBIE
O0COOCHHOCTH U OTJIMYHSI OT XUMUKO-TEXHOJIOTUYECKUX MPOLIECCOB.

11.®dyHnaMeHTalIbHbIE MOJIENIA POCTAa MUKPOOPTAaHU3MOB.

12.0OueHka BAMSHUS Pa3IMUHbIX (PAKTOPOB OKPYXKAIOLIEH Cpebl HA KUHETHKY

OMOTEXHOJOTHYECKUX MTPOLIECCOB.



13. TunnuHble 3a7a4M, BO3ZHHUKAIOIIME IIPU CUHTE3€ W AHAINW3E Pa3JIMYHBIX

HEJIMHEHMHBIX OMOTEXHOJIOINYECKHX IMpoIecCCOB U CUCTCEM

Pexomenayemasi TeMaTuka U nepedeHb pedgeparon
1. Haxoruienusi mpoAyKTOB MeTa0O0IM3Ma U U3MEHEHUE KOHIICHTPAITHH
cyOcTpara B X0J1e OMOTEXHOJOTMYECKUX MTPOIIECCOB.

2. BemecTBa, ctoCOOCTBYIONINE YBEIMUCHUIO CPOKA TOTHOCTH TIPOIYKTOB.

3. buonorundeckne 0ObEKTHI U ChIpbeBast 6a3a
4. KynbTUBHPOBaHHE MUKPOOPTAHW3MOB U TIOJyYEHUE KOHCUHBIX IMPOTYKTOB
5. KynpTuBHpOBaHHE MUKPOOPTAHW3MOB U TIOJYYCHUE KOHEUHBIX IPOTYKTOB

6. Poccuiickass cucTtemMa KOHTpOJIA KadecTBa TMPOM3BOACTBA IMPOTYKTOB
MATAHUS.
7. Hpunmuns! cucremsl HACCP.
8. MexayHapoHbIe CTaHIapThI MIPOJIOBOJILCTBEHHOM u
cenbckoxossiiicTBenHoi opranu3zaiuu CAC/PCP.
9. BbHOTEXHOJOrMYECKHd MPOIECC MPOU3BOJICTBA XJe0a
10.broTeXHOIOTUYECKHUI METO] IPOU3BOJICTBA TUMOHHOM KHUCIIOTHI.
11.BUOTEXHOJOTUYECKUI METO]T IITyOUHHOU (PepMEHTALIUK C UCTIOJIb30BAHUEM
riecHeBoro rpuba Aspergillus niger.
buoTrexHonornyeckuii METO1 MPOU3BOICTBA MOJIOYHOM KHUCJIOTBHI.
a. brHoTexHONIOrHYeCKUil METOT MPOM3BOICTBA MANPHUHA.
12.bUOTEeXHOIOTUYECKUIA METO] CHHTE3a aMUHOKHCIIOT.

13.brnoTeXHOIOTHYECKUI METO/T IPOU3BOICTBA KOPMOBOTIO JIN3HHA

14.Pa3paboTka aganTallMOHHBIX AITOPUTMOB yIIPABIICHUS POIIECCOM

KYyJbTUBUPOBAHUS MPOAYLIEHTOB CIIUPTOB.

1. Aroputmsl ynpaBiieHHsI OpOIUILHBIMU MPOLECCAMHU.



2. OntuMu3anys MUTATENbHBIX CPEl U PEKUMOB KYJTbTUBUPOBAHUS
MHKPOOPIaHU3MOB C UCITOJIb30BAHUEM AJTOPUTMOB CUTYAIITMOHHOTO

yYIPaBJICHHUS.

3. Uccnenoanne MaccooOMEHa KUCIIOpO/Ia B IpoIieccax

MUKPOOHOJIOTHYECKOIO0 CHHTE3A.

4. UccnenoBaHue mpoiiecca Moy4yeHusl TUTaTEeIbHbBIX Cpell IS
OMOTEXHOJIOTUYECKHUX MTPOU3BOCTB HA OCHOBE KHCIIOTHBIX THIPOIU3aTOB

PaCTUTCIIBHBIX OTXOOO0B.

5. Pa3pa60TKa MCTOIOB OHepaTHBHOﬁ AUAarHOCTHUKHU MHKpO6I/IOJIOTI/I‘{eCKPIX

IIpOoLCCCOB.

6. Pa3pa60TI<a YCTAaHOBKH U3MCPCHUA I[O6p0Ka‘-ICCTBeHHOCTI/I I'napoJIn3aToOB

PACTUTCIIBHBIX OTXOA0B KdK BTOPUYHBIX MAaTCPHAJIbHBIX PCCYPCOB.

7. MHTeHcudukanms npoueccoB YTHIN3AUH XUIKAX OTXO0J0B XUMUYECKUX U

IMHUIICBLIX IIPOU3BOJCTB.

8. NnTencuduxaus nepepabOTKU 36pHOBOTO CHIPbS B IPOU3BOJICTBE

9THIIOBOTO CIIMPTA C UCIIOJIb30BAHHUCM (1)epMeHTOB.

9. DkcnepuMeHTaAIbHOE ONpe/IeIeHIE MapaMeTPOB TEXHOIOTHYECKUX
MPOIIECCOB, HEOOXOIUMBIX JJISl ONTUMATBHOTO MPOEKTUPOBAHUS CII0XKHBIX
0€30TXOAHBIX TEXHOJIOTHIECKUX CHCTEM C OOOPOTHBIMU ITUKJIAMU BOJIBI U

APYTUX KOMIIOHCHTOB.

10.Pa3paboTka TeCT-CUCTEM OILIEHKH OMOJIOTHYECKOM T0OpOKaYeCTBEHHOCTH

TUAPOIM3ATOB U (PEPMEHTOIU3ATOB.

11.Pa3paboTka 1ab0paTOPHBIX PETIAMEHTOB Ha MPOU3BOJICTBO
OMOTEXHOJIOTHYECKON MPOTYKIIMH C UCITOJIb30BAHUEM IIJIOTHBIX KYJIBTYD U

HHTCHCUBHBLIX PCIKHUMOB.

12.bUOTEXHONOTHYECKUH MCTOA NPON3BOJACTBA MCTHOHHWHA.



13.I/IHHOB3HI/IOHHLI€ TEXHOJIOTUU B OMOTEXHOJIOTHYCCKOM ITPOU3BOACTBE

14.MCTOI[I>I MAaTCMATUYICCKOI'O MOICIIMPOBAHUA OMOTEXHOJOTHYCCKUX

TIPOIIECCOB
15.Cnenuanu3upoBaHHOe 000pyI0BaHUE OMOTEXHOJOTUUECKUX MTPOU3BOJICTB
16.1HTErpripOBaHHBIC CUCTEMBI YITPABICHUS TEXHOJIOTHUESCKUMH MTPOIIeCCaMu

17.MCTOI[I>I TEXHUKO-PKOHOMHYECKUH aHaJIn3a OMOTEXHOJIOTHYECKUX

MIPOU3BOJACTBEHHBIX CUCTEM
18.MeTobl ONITUMH3AITUN OMOTEXHOJIOTHYECKUX MTPOU3BOCTB

19.0cHOBHBIE MCTO/bI OMOTEXHOIOTHYSCKHUX IMPpOoLCCCOB KaK 00BEKTOB

YIPaBJICHHUS.

ZO.HPHHHHHBI ABTOMATHYCCKOI'O PCTYJIUPOBAHNUA TCXHOJIOIMUCCKHUX

11apameTpos .
21.CTpyKTypa TEXHUYECKHX CPEJCTB CHCTEM yIPABICHUS .

22 . TexXHONOTHYECKUE MPOIECChl 00BEKTOB YIPaBICHUS

23.IIpyHIMIIBI aBTOMAaTUYECKOTO PETYIUPOBAHUS TEXHOJIOTUUYECKUX
napameTpoB;

24.CTpyKTypa TEXHUYECKHUX CPEJCTB CHCTEM yIPABICHUS;

25.0OCHOBHBIE BUJIBI CHCTEM aBTOMATHUYECKOTO PEryJIUPOBAHHUS .
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Hacnopt ®OC

no nucuurinHe «Biotechnology management systems / Cuctemsl yrpaBlieHUs

OMOTEXHOIOTMYSCKUMU mpoucccamMm»

Koa n popmyanposka

Irtanbl GopMHUPOBAHNA KOMIIETEHIUH

KOMIIETEH MM
OCHOBHBIE TMPHHIMIIGI OPTraHHU3AIMU  METPOJOTUYECKOTO
3HaeT obecricueHHsT  TIPOM3BOACTBA  CEITBCKOXO3SHCTBEHHOTO
NK-9 CBIPbSI ¥ TIULIEBBIX MPOLYKTOB
TOTOBHOCTb
WCIIOJB30BaTh ~ OCHOBHBIE  NPHMHIMIBI  OpPraHU3aIUK
UCIIOJIB30BaTh OCHOBHBIE
R — Vmeer METPOJIOTHYECKOTO obecrieyeHust IPOU3BOJICTBA
P p CENbCKOXO3SHCTBEHHOTO ChIPhS M IUIIEBBIX MPOLYKTOB
METPOJIOTHYECKOTO
T — HaBbIKAMH  WCIIOJIb30BAHUS ~ OCHOBHBIX  MPHHIIMIIOB
NPOM3BOJICTBA Braneer OpraHu3aluu METPOJIOTUYECKOTO obecreyenus
IPOU3BOJICTBA CENBCKOXO3IMCTBEHHOTO ChIPhsS M THUIIEBIX
IPOIYKTOB
IPUHIUIBL Pa3pabOTKH CHCTEMbI MEHEDKMEHTA KadecTBa
NK- 10 OMOTEXHOJIOTHYECKON MPOAYKIMA B COOTBETCTBHU C
CIIOCOBHOCTB K 3uaer i
TpeOOBaHUAMH  POCCHHUCKUX W MEXKIyHApOIHBIX
pa3pabOTKe CHCTEMBI CTaH/IapTOB KayecTBa
MEHE/DKMEHTA Ka4eCTBa
A . paspabareiBaTh ~ CHUCTEMY  MEHEDKMEHTAa  KauecTBa
OMOTEXHOJIOTHUECKON o
HDOTYKIHH B Vaeer OMOTEXHOJIOTMYECKON MPOAYKIMH B COOTBETCTBHU C
CEOT]:,GTCTBHH . TpeOOBaHUAMH  POCCHHUCKUX W MEXKIyHapOIHBIX
CTaHAPTOB Ka4eCTBa
TpeOOBaHUSIMHU
POCCHICKHX 1 NPUHIUIIAME Pa3pabOTKH CUCTEMBI MEHEKMEHTA KaueCTBa
MEKTyHAPO/THBIX Brazeer OMOTEXHOIOTHYECKOM NPOIYKIWH B COOTBETCTBHH  C
CTAHIAPTOB KayecTBa TpeOOBaHUAMU  POCCUHCKMX M MEXKIyHApOIHBIX
CTaH/IaPTOB KAYECTBA
IIK- 16 paboTy  CcpeiacTB  KOHTpOJI, apTOMaTH3allud |
CIIOCOOHOCTH a0t ABTOMATM3MPOBAHHOTO  YNPABJIEHWS  MPOM3BOJICTBOM,
OCYIIECTBIIATH XUMHKO-TEXHUYECKOTO, OMOXUMHUYECKOTO u
a¢dhexkTuBHYIO paboTy MHUKPOOHOJIOTUIECKOTO KOHTPOJIS
CPE/ICTB KOHTPOJIA, OCYHIECTBIIATh dP(PEKTHBHYIO pabOTy CPEICTB KOHTPOIIS,
aBTOMATH3aLNHN 1 Vaeer aBTOMATM3allid M ABTOMATH3UPOBAHHOIO  YIIPaBJIEHUS
aBTOMATH3UPOBAHHOTO HPOU3BOACTBOM, XUMHUKO-TEXHHYECKOTO, OMOXMMHYECKOTO
yHpasyCHHA ¥ MUKPOOHOJIOTMIECKOTO KOHTPOJIS
HPOU3BOJCTBOM, XUMHUKO-
TEXHHYECKOTO, 3HAHUAMH PabOTBI CPEICTB KOHTPOJIS, aBTOMATH3AllMU M
GHOXIMHYECKOTO K Brazeer ABTOMATH3MUPOBAHHOIO  YIPABJIEHUS  [POHU3BOJCTBOM,
MHKPOGHOJIOTHIECKOTO XUMHKO-TEXHHYECKOTO, OMOXMMHUYECKOTO u
KOHTPOJISA MHUKPOOHOJIOrMUECKOI0 KOHTPOJIS
K- 17 3naer MpaBwJia MPOBEAECHUIO OMBITHO-TIPOMBIIINIEHHONW OTPaOOTKH
FOTOBHOCTb K TEXHOJIOTHH ¥ MACIITAOUPOBAHHUIO TIPOLIECCOB
TIPOBEICHHIO OIIBITHO- Vaeer ITpoBoauTE OIBITHO-ITPOMBIIIIEHHY O 0TpaboTKy
HPOMBIIUICHHON TEXHOJIOTHH ¥ MACIITAOUPOBAHHUIO TIPOLIECCOB
OTpabOTKHU TEXHOJIOTHH U
MaCIITaOMPOBAHHIO 3HaHUSAMM B TPOBEJEHUH  ONBITHO-IPOMBIILIEHHOM
MIPOTIECCOB Buraneer
OTpabOTKU TEXHOJIOTUH W MaCITAOMPOBAHHIO MPOLIECCOB
K- 19 Jaer OKA3aTeNN TEXHOIOTMYECKOTO MPOIIECCa HA COOTBETCTBUE
CIIOCOOHOCTD K aHaMU3y HNCXOOHBIM HAYYHBIM pa3pa60TI<aM
HOKa3aTeJIen v aHAJIM3UPOBATh IIOKA3aTeNIM TEXHOJIOTMYECKOr0 Ipolecca
TEXHOJIOTHYECKOTO Meer

Ha COOTBETCTBHE UCXOIHBIM HAyYHBIM pa3paboTKaM




mpoliecca Ha
COOTBETCTBHE UCXOHBIM
Hay4YHBIM pa3paboTKaM

Bnaneer

paszpaboTkam

CIIOCOOHOCTEIO K AHAJIN3y IOKa3aTelIel TEXHOIOTHYCCKOTO
mpounecca Ha COOTBETCTBUC NCXOAHBIM HaYYHBIM

Ne KonTposupyemsie
n/n MoayJin/ pa3aesnbl /
TeMbl JMCUMILIUHBI

Koanl ¥ yTanel
¢dopmupoBanus
KOMIIeTeHITH A

OueHovHbIe CpPeACTBA -
HAaHMeHOBaHHUe

TeKyLMil
KOHTPOJIb

NMPOMeKyTOYHAS
aTTrecTanus

1 Paznenl.
Kommnbrotepnoe
MOJICTTUPOBAHKE
OMOTEXHOJIOTHYECKUX
MIPOIIECCOB U CHCTEM

I1K-9; 3HaeT: OCHOBHEIE
[MK-10; | npuHIMIBL
[1K-16; | opranuzanuu
[IK-17; | merpomoru4eckor
I1K-19 0 obecreueHust
MPOU3BOICTBA
CEITBLCKOXO3SICTB
€HHOT'O ChIPbS U
[UILEBBIX
MIPOJYKTOB

VYmMmeer:
HCIIOIB30BaTh
OCHOBHBIC
TIPUHIIHITBI
OpraHu3aru
METPOJOTHYECKOT
0 obecrieueHust
MPOU3BO/ICTBA
CEIIbCKOXO03SHCTB
€HHOT'O ChIPBS U
MHILIEBEIX
MPOJYKTOB

Bnaneer:
HaBbIKaMU
HCII0JIL30BaHMS
OCHOBHBIX
HpI/IHHI/IHOB
OpraHH3aIuu
METPOJIOTUYECKOT
0 oOecrieyeHus
MIPOU3BOJICTBA
CETBECKOXO3SHCTB
€HHOTO CBIPBS U
ITNIICBBIX
MIPOJIYKTOB

YO-1-
cobecemoBaHuE,
vVO-2 -
KOJUTOKBHYM

OK3aMCH

2 | Pazmen 2. Ilpumeps
KOMITBIOTEPHOTO
MO/JICTUPOBAHUS
MPOCTEHIINX THUIOBBIX
OMOTEXHOJIOTHUECKUX
MPOLIECCOB U CUCTEM

I1K-9, 3HaET: IPUHIIMIIBI
I1K-10, | pa3zpabotku
[1K-16 CHUCTEMBI

[IK-17 MEHEIKMEHTA
I1K-19 KayecTBa
OMOTEXHOJIOrNYEC
KOM MPOIYKIUH B
COOTBETCTBUU C
TpeOOBAHUIMHI
POCCHUMCKHUX U
MEXTyHAPOTHBIX

YO-1-
cobeceoBaHKE,
YO-2 -
KOJUIOKBUYM,
[1P-4 - pedepar

OK3aMCH




CTaH/IapTOB
KayecTBa

Ywmeer:
pa3pabaThiBaTh
CUCTEMY
MEHEPKMEHTa
KauecTBa
OMOTEXHOJIOTHYEC
KOU MPOJIYyKLUU B
COOTBETCTBHH C
TpeOOBaHUSAMHU
POCCHUMCKHUX U
MEXKTyHAPOTHBIX
CTaH/IapTOB
KauecTBa
Bnaneer:
MPUHIHIIAMA
pa3palboTku
CUCTEMBI
MEHEDKMEHTA
KauecTBa
OMOTEXHOJIOTUYEC
KOU MPOIYKLHUU B
COOTBETCTBHH C
TpeOOBaHUAMHU
POCCHUICKUX U
MEXTYHAPOTHBIX
CTaH/IapTOB
KauecTBa

IIkana oueHUBaHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIECTEHIUI
no aucuuiuiuHe «Biotechnology management systems / CucTemMbl yrpaBieHUs
OMOTEXHOJIOTMYECKMMU IPOLECCAMUD)

Kon u Jranbl GopMHUPOBAHUA Kpurepun Moka3zatenu baa-
¢opmyaupoBKa KOMIIETEeHIM U JIbI
KOMIIETEHIN U
OCHOBHBIE 3HaHHEe OCHOBHBIX CriocoOHOCTD J1aTh 45-64
TIPHUHITUITEL HaTIpaBJICHUH XapaKTePUCTUKY
OpraHu3aIHu Pa3BUTHS CBIPHEBOH | OCHOBHBIX
TK-9 METPOJIOTHYECK | Ga3bl st HaTpaBJICHUI
3HAeT oro OHOTEXHOJIOTUH Pa3BUTHSI CHIPHEBOM
TFOTOBHOCTE .
(moporoBeiii | obecniedueHUs TIHILIEBBIX 6a3bl ISt
HCIIOIE30BATE OBEHb) MPOU3BOJICTBA MNPOAYKTOB OHMOTEXHOJIOTHHI
OCHOBHEIE yp P N poay
CEILCKOXO3SHCT MUIIEBBIX MPOIYKTOB
TIPHUHIUITBI
BEHHOTO CBIPbSI
OpraHu3aIUH
M MHIIEBBIX
METPOJIOTHYECKOT
MIPOAYKTOB
0 obecreueHust
HCIO0JIb30BaTh Vmenne CnocoOHOCTh 65-84
MIPOU3BOJICTBA
eer OCHOBHBIE OpPUCHTUPOBATHECSA B | paboTaTh CO
Y TIPHUHITUITBL HATIPABJICHUSX CTATUCTHYCCKUMU
(IpoaBUHYT .
i) OpraHu3alyu Pa3BUTHSI CBIPBCBON | OTYETAMH,
MeTposioruueck | Gasbl s rpadukamu,
oro OHMOTEXHOJIOT U MIPE3EHTAIMSMH




obecreueHus MHILEBBIX
MPOU3BOJICTBA MPOIyKTOB
CEIbCKOXO03SIHCT
BEHHOTO CHIPbS
M IHIIEBBIX
MIPOJIyKTOB
WuctpymeHTamuy, Crioco6nocTh 6ermo n | 85-100
METOJAMH U TOYHO MTPUMECHSITh
METOIUKAMU TEPMUHOJIOTHYCCKUIA
a3paboTKu arnmapar IpeaMeTHOM
HaBBIKAMU pasp pat pe
OCHOBHBIX obactu
HCIIOIb30BaHUS .
HaTIpaBJICHUH HCCIICOBAHUS B
OCHOBHBIX .
Pa3BUTHSI CBIPHCBOM | YCTHBIX OTBETAX Ha
MIPUHITUTIOB
6a3bl i BOTIPOCHI U B
OpraHHu3aIu
OHOTEXHOJIOTUHU [MACbMEHHBIX
METPOJIOTHYECK
BJIAZIEET oro MHIIEBBIX paborax,
(BBICOKHIA) MIPOAYKTOB CIIOCOOHOCTH
obecrieueHus
MPOBOUTH
MPOU3BOJICTBA
N CaMOCTOSITEIbHBIE
CEIBCKOXO3SHCT
HCCIEN0BaHUA U
BEHHOTO CBIPbSI
MPECTABIISITh UX
U IHUIIEBBIX
pe3yabTaThl HA
MPOAYKTOB
obcyxieHue Ha
KPYIJIBIX CTOJIAX,
CEeMHHApax, HAyIHbBIX
KOH(EpEHIHSAX.
TIPUHITUIIEL 3HaHWEe OCHOBHBIX CriocoOHOCTH 45-64
pa3paboTku KPHUTEPHUEB IS PacKpbITh CYTh
CHUCTEMBI OLICHKH YCJIOBHI nporecca XpaHeHUst
MEHEHKMEHTA XpaHEHHS ChIPbs CBIPbSl ¥ IPOJIYKTOB
KayecTBa U1 obOeclieueHus
OMOTEXHOJOTHY | OE30IaCHOCTH
3HAET N o
. | eckout TOTOBOM
(noporoii MNPOAYKLIMH B MPOAYKLIUU
YPOBEHB) poLy pory
COOTBETCTBUU C
TpeOoBaHUSIMU
pOCCUNCKUX U
MEXyHAPOHEI
TK-10 yHap
X CTaH/IapPTOB
CIIOCOOHOCTB K
otre KayecTBa
aspal
EI/ICEGMBI pa3pabatbiBath | YMeHwue ouneHuBath | COCOOHOCTB 65-84
CHCTEMY yCIIOBUSI XpaHeHHs: | 00OCHOBBIBATH U
MEHEHKMEHTA
MEHEHKMEHTA CBIPBS ISt MPUMEHSThH
KayecTBa
KayecTBa o0ecreueHus MOJTyYeHHBIC
OHOTEXHOJIOrUYEC
o O6noTexHONIOTHY | OGE30macHOCTH pe3yIbpTaTh HA
KOH MPOAYKIINH B N o
ymeer €CKOM TOTOBOM MPEANPHUSITHSX 10
COOTBETCTBHH € (IpOIBUHYT | MPOIYKIIMH B MPOAYKIMH IIPOU3BOJICTB
TpeOOBaHUAMHI 'POABHHY pory pory p AICTBY
. BIif) COOTBETCTBUU C MPOAYKTOB
POCCHICKHX U
TpeOOBaHUSIMU
MEXIyHAPOIHBIX .
POCCHUICKHUX U
CTaHAapTOR MEKTyHaPOIHEI
KauecTBa yHap
X CTaHJIapTOB
KauecTBa
MIPUHLIMIIAMHU Bnanenne CriocoOHOCTD 85-100
pa3paboTku MIPUHITUIIAMY U c(hopMyIHPOBaThH
CHUCTEMBI METOIUKAMU 3a/1aHHE;
MEHEIKMEHTA OILICHKHU YCIIOBUH CIIOCOOHOCTD
BJIAZIEET KayecTBa XPAHCHHUS CHIPhS CaMOCTOSITEIILHO
(BBICOKHIA) OMOTEXHOJIOTHY | JJIsT 0OeCTIeUeHHS MIPOBOUTH
€CKOM 0€30I1aCHOCTH KOPPEKTHPOBKY
MIPOAYKIHH B TOTOBOM mapameTpoB Iporiecca
COOTBETCTBHHM C | MPOMYKI[HH XPaHCHHS CBIPhS U

TpeOOBaHUSIMH

IPOAYKTOB




POCCHIICKHUX U

U MpCACTABIATH

MEXXIYHApPOIHBI pe3yNbTaThl HA
X CTaHIIapTOB oOcyxieHue Ha
Ka4ecTBa KPYTJbIX CTOJAX,
CeMUHApax, HAyIHBIX
KOH(EpEeHINIX
paboty cpencTB | 3HaHHE OCHOBHBIX CriocobHOCTB 45-64
KOHTpOJIS, CII0CO00B KOHTPOJISI | PACKPBITh CYTh
ABTOMATH3aLMK | HaJl COONIOCHUEM | TEXHOJIOTHYECKOTO
u 9KOJIOTUYECKOU U nporecca
ABTOMATH3HPOB | OMOJIOrMYECKOU MPOM3BOJICTBA
aHHOTO 0e30macHOCTH MPOJYKTOB C TOYKH
3HaeT yIpaBJICHUS CBIPBSl U TOTOBOM 3pEeHUsI KOHTPOJISI HaJl
(TTIOpOTOBBIN | IPOU3BOJACTBOM | MPOIYKLUH co0uoieHreM
YPOBEHB) , XHUMHUKO- 9KOJIOTUYECKOH 1
TEXHHYECKOTO, O6uonornaeckon
OMOXMMHUYECKOT 6€3011acCHOCTH CHIPHS
ou U TOTOBOM
MHKpPOOHOJIOTH MPOYKIIUH
YECKOTO
KOHTPOJIS
Ywmenue padotath ¢ | CiocoOHOCTH 65-84
TabIuIaMu U 000CHOBBIBAThH U
OCYLIECTBIISITh
CIPaBOYHBIMU MPUMEHSTH
3 PEeKTUBHYIO
Marepuaiamy, MOJTyYeHHBIE
paboty cpencTs
yMEHHE IPUMEHSTh | Pe3yJIbTaThl Ha
KOHTpOJIS,
K-16 MeTOABl 00pabOTKH | MPEATPHATHAX MO
aBTOMATH3ALUH .
CIOCOOHOCTB u TEeKyIIeH MIPOMU3BOJICTBY
OCYIIECTBIISATH MIPOU3BOJICTBEHHOH | MIPOIYKTOB
yu aBTOMATH3HPOB P poay
3¢ eKTHBHYIO “HpOpMAINH,
yMeeT aHHOTO
pabory cpencTs BBINOJIHATH aHAIN3
(MpoABHHYT | ympaBiIeHHA
KOHTPOJIS, . TTOTY9EHHBIX
BIif) IIPOU3BOJCTBOM
ABTOMATH3aLUH U JAHHBIX JIJIsI
, XUMHUKO-
ABTOMAaTH3HPOBaH UCIIOJIb30BAHMS B
TEXHHYECKOTO,
HOT'O YIpaBIlIeHUS KOHTPOJIS HaJl
OMOXUMHUYECKOT
IIPOU3BOJICTBOM, o coOmoIeHIEM
XUMUKO- 3KOJIOTMUYECKOH U
MHKpPOOHOJIOTH o
TEXHHUYECKOTO, OHOJIOTMUECKOM
YEeCKOTo
OMOXUMITYECKOTO Oe3omacHOCTH
KOHTPOJIS .
u CBIPBSl ¥ TOTOBOM
MHKpOOHOIIOrHnye TIPOTYKIIUH
CKOTO KOHTPOJIS Bnanenue Crioco6HOCTB 85-100
MIPUHINIIAMU U chopMyIHpOBaTh
METOIUKaMHU 3a7aHue;
3HAHHUSAMHU
AGOThL OCYIIECTBIICHUS CHoco0HOCTh
P KOHTpOJISl HaJl CaMOCTOSTEIILHO
Cpe/CTB
coOMoIeHIEM MIPOBOIUTH
KOHTpOJISI, . o
9KOJIOTHYECKOH 1 00paboTKy Tekymeit
ABTOMATH3aLUH . o
u OHONIOrMYeCcKOn MPOU3BOJICTBEHHOM
6e30macHOCTH nHpOpManNH,
ABTOMATH3HPOB .
AHHOTO CBIPBSl ¥ TOTOBOM BBITIOJTHATH aHAJIH3
BIIaieeT TIPOTYKIIUH MOJYYSHHBIX JJAaHHBIX
AeeT yIIpaBJICHUS poay e !
(BBICOKMIA) JUISL UCTIOJIB30BaHUS B
IIPOMU3BOICTBOM
KOHTpOJIE HaJl
, XUMHUKO-
co0ioieHreM
TEXHHYECKOTO, .
9KOJIOTUYECKOH 1
OMOXHMHYECKOT o
o OGmonorn4eckoit
0e301aCHOCTH CHIPHS
MHUKPOOHOJIOTH N
Y TOTOBOH
YECKOT0 S —
KOHTPOJIS pony

TIPECTaBISITh
pe3yabTaThl Ha
00CyX/IeHUE Ha




KPYTJIbIX CTOJIax,
CeMUHApax, HayJHBIX

KOH(EpEeHINIX
3HaHNEe OCHOBHBIX Cr1oco6HOCTD 45-64
CIOCOOOB KOHTPOJISI | PACKPBITH CYTh
HaJl COOJIIONEHUEM | TEXHOJIOTMYECKOTO
npaBuiia .
DKOJIOTHYECKOM U nporecca
MIPOBECHUIO .
OMLITHO OHOJIOrMYECKOM MPOU3BOJICTBA
3HAET 0e30IMacHOCTH MPOAYKTOB C TOUKH
. | IPOMBIIICHHO .
(moporoBeiii | CBIPbsI U TOTOBOU 3pCHHS KOHTPOJIS HAJT
OBCHB) i orpaGoTi MPOAYKIUH COOIIOIEHHEM
My TEXHOJIOTHH U poay N
9KOJIOTHYECKOH U
MacmrabupoBa .
OHOJIOrHYECKOIT
HUIO TPOLIECCOB
0€3011acHOCTH CHIPbS
H TOTOBOM
MPOYKIUH
Ymenune pabotats ¢ | CriocoOHOCTB 65-84
TaOJIMIIAMH K 000CHOBBIBATH U
CIPABOYHBIMH MPUMEHSThH
MaTepualiaMy, MOJTyYCHHbIC
yMEHHE NPUMEHSTh | PEe3yJIbTaThl HA
METOABI 00pabOTKU | MPEANPHUITHAX IO
TeKymien MNPOH3BOJCTB
IIpoBoauTh yi . P ACTBY
TPOM3BOJCTBCHHON | MPOJYKTOB
OIILITHO-
uH(hOopMaLH,
ymeeT MIPOMBIIICHHY
BBIITOJIHATE aHAJIN3
(npoaBUHYT | 10 OTpabOTKY
o MOJTYYEHHBIX
Blif) TEXHOJIOTUU U [ —
nK-17 MacmTabuposa
HCIIOIb30BAHUS B
TOTOBHOCTB K HUIO MPOLIECCOB
KOHTPOJISl HaJI
MIPOBEICHUIO
CcOOJII0IEHEM
OIIBITHO- .
. SKOJIOTHYECKON U
MIPOMBIILICHHOM .
OMOJIOTHUECKOM
OTpabOTKH
0e30macHOCTH
TEXHOJIOTUU U .
CBIPbsI U TOTOBOM
MacimTabupoBaHu
0 TIPOIIECCOB MPOAYKIITH
Brnanenue CrocoGHOCTE 85-100
TOPUHITUITAMHA U chopMyIHpOBaThH
METOIUKAMM 3a/1aHME;
OCYIIECTBIICHUS CIIOCOOHOCTD
KOHTPOJISl HaJT CaMOCTOSTENBHO
COOJIIOIEHUEM MPOBOIUTH
SKOJIOTHYECKON U 00paboTKy TeKyIei
OHOJIOrMYECKOI MPOU3BOJICTBEHHOM
06e30MacHOCTH uHbOPMALIMU
3HaHUSIMH B N (popmarun,
CBIPbsI U TOTOBOMU BBITTOJTHATE aHAJIU3
TPOBC/ICHHH MPOAYKIMH [TOJTYYEHHBIX JAaHHBIX
OILITHO- pozy yd &
JUUISL ICITOJIB30BaHMS B
BJIAZIEET MIPOMBIILJICHHO
. N KOHTPOJIE HaJI
(BBICOKMIA) i 0TpaboTKH
coOIroIeHneEM
TEXHOJIOTHH U N
9KOJOTHYECKOH U
MacmrabupoBa .
OHOJIOrHYECKOI
HUIO TPOLIECCOB
0€3011acHOCTH CHIPbS
H TOTOBOH
MPOAYKIHH U
MPEJCTABIATh
pe3yabTaThl HA
obOcyxeHue Ha
KPYIJIBIX CTOJIAX,
CEMHHAPAaX, HAyIHBIX
KOH(DEpEeHIHIX
IK-19 3HaeT TOKa3aTean 3HaHUE OCHOBHBIX CrrocoOHOCTD 45-64
CIIOCOOHOCTE K (TIOpPOTOBBI | TEXHOJIOTHYECK | CIIOCOOOB KOHTPOJISL | PACKPHITh CYTh




aHannu3y
MoKazaresei
TEXHOJIOTUIECKOT
0 Iporecca Ha
COOTBETCTBHE
HCXOIHBIM
HAaY9HBIM
pa3paboTkam

YPOBCHB) oro mporiecca HaJ COOJIFOJICHHEM | TEXHOJOTHYECKOTO
Ha 9KOJIOTUYECKOU U nporecca
COOTBETCTBHE OUOIOrMIECKOU MPOU3BOJICTBA
HCXOHBIM 0e30MmacHOCTH MPOIYKTOB C TOYKH
HAYYHBIM CBIPBSl I TOTOBOI 3pEeHUsI KOHTPOJIS HAJT
pa3paboTkam TIPOIYKIINH coOmoIeHreM
9KOJIOTMYECKOH U
OHMOJIOTHYECKO
0€301acHOCTH CHIPbS
1 TOTOBOU
MPOTYKIIUH
Ymenue padorats ¢ | CiocoOHOCTh 65-84
TaOIUIIAMU U 000CHOBBIBATh U
CIPABOYHBIMH MPUMEHSTh
MaTepualiaMy, MOJTy4eHHBIC
yMEHHE NIPUMEHSTh | PE3yJIbTaThl HA
METO/Ibl 00pabOTKH | MPEANPUATHSX MO
AHATIBHPOBATE | poe v et MPOU3BOJICTB
MOKa3aTeu Y . P M
MIPOM3BOJICTBEHHON | MPOIYKTOB
TEXHOJIOTUYECK
“HpOpMAINH,
ymeeT Oro Tporecca
BBIIIOJIHATH aHAJIN3
(mponBUHYT | Ha
o TMOJTYYECHHBIX
BIif) COOTBETCTBUE
JAaHHBIX JJIA
HUCXOJHBIM
UCIIOJIb30BaHUS B
Hay4YHBIM
KOHTPOJISI HaJT
paspaboTkam
CcOOJIIOIEHNEM
IKOJIOTUYECKOU U
OHMOJIOTUIeCKOI
0€30MMacHOCTH
CBIPBSl K TOTOBOI
MIPOTYKIIUH
Bianenne CrocoOHOCTH 85-100
IPUHLIAIIAMU U chopMyIHpoBaTh
METOAUKAMU 3a7aHue;
OCYIIECTBIICHUS CIOCOOHOCTH
KOHTPOJISI HAJT CaMOCTOSTEIILHO
coOmoIeHIEM MIPOBOIUTH
9KOJIOTUYECKON U 00paboTKy TeKyIie
CIIOCOOHOCTBIO | OMOJIOTHYECKOM MPOU3BOJICTBEHHOM
K aHaIH3y 6e30MacHOCTH uHpopmanuu,
rokasaresnei CBIPbSl K TOTOBO BBITIOJTHSATH aHAJIH3
TEXHOJIOTHYECK | MPOAYKIIUU MOJTYYSHHBIX JAHHBIX
oro mporecca JUTSL KCTIOJTb30BAHUSI B
BIIajieeT
. Ha KOHTpOJIE HaJl
(BBICOKMIA)
COOTBETCTBHE coOII0IeHuEM
HUCXOJHBIM JKOJIOTHYECKOU U
Hay4YHbIM OUOTIOTHIECKOU
pa3paboTkam 0€30TIaCHOCTH CHIPhS

U TOTOBOU
MPOAYKIHH U
MPEJCTABIATh
pe3yIbTaThI HA
o0cyx/IeHue Ha
KPYIJIBIX CTOJIAX,
CEeMHHAPAaX, HAYIHBIX
KOH(epeHInsIX




l. OneHoyHblIe cpeacTsa JJisl IPOMEKYT! OYHOI aTTecTaAluM

HpOMG)KYTO‘IHaSI aTTeCTallsl BKIIIOYACT OTBCT CTYACHTA Ha BOIIPOCHI K
3a49CTy U IIPOXOKIACHUC UTOIOBOI'O TCCTA.

KpI/ITepl/II/I BBICTABJICHUA OIICHKH CTYJACHTY Ha 3K3aMEHE

bawibl, Ouenka 3ayera TpeGoBanust K 0()OpMIIEHHBIM KOMIIETEHIMSIM B
Heo0X0IMMbIe YCTHOM OTBeTe CTy/IeHTa
JUISL OLlEHKH
UTOT0BOI0
TecTa
85-100 OTJIMYHO ODIMYHO BBICTABILIETCS CTYAEHTY, Y KOTOPOTO

copMUpPOBaHbI IPOYHBIE 3HAHUSI 110
CBIPBEBOI1 0aze MPOU3BOJCTBA
(YHKIIMOHAJIBHBIX MPOAYKTOB ITUTAHMUSL.
YMeer ycrnemHo npoBOIUTh UCCIAEAOBaHUS
IO BBISIBJICHUIO UCTOYHHUKOB JIJIS
MIPOU3BOJICTBA (PYHKIIMOHAIBHBIX
IIPOAYKTOB nuTaHus. Biageer Meronukamu
00paboTKU TeKyIIel MPOU3BOACTBEHHON
nH(pOpMalKH, BBIIIOJIHEHNS aHAIN3a
MOJIYYEHHBIX JaHHBIX JUIsl HCIIOJIB30BaHUS B
yIpaBJIeHUHN Ka4eCTBOM NPOAYKIUU

75-85 XOpOLLIO OneHka XOpOILIO BBICTABIISIETCS CTYEHTY, KOTOPbIN
3HAET 3HAYUTEIIBHYIO YacTH MPOTPaMMHOTO MaTepraa,
HE JIOITYCKaeT CYIECTBEHHbIX OIIMOOK, HO HEYBEPEHHO
BBITIOJTHSET PAKTHUECKHIE PAOOTHI

61- 75 | ynoenerBoputensHO | OrieHKa Y/IOBJIETBOPUTEIBHO BBICTABIISIETCS CTYJIEHTY,
KOTOPBIH 3HAET 3HAUUTEIbHYIO YaCTH MPOrPaMMHOTO
MaTepHaa, HO JOIYCKAeT CyLIECTBEHHbIE OIINOKY,
HEYBEPEHHO € OOJBIINMH 3aTPYJHEHNSIMU BBITOJIHSIET
NPAKTUYECKUE PabOThI

60-0 «HE 3a4TCHO Or1eHKa HEYJTOBIICTBOPUTEIIHHO BHICTABIISICTCS
CTYJICHTY, KOTOPBII HE 3HACT 3HAUMTEIIBHON YacTh
TPOrPaMMHOTO MaTepHaa, IOIMyCKaeT CYIIECCTBEHHbIC
OIIMOKH, HEYBEPEHHO C OOJIBIIIMH 3aTPyTHCHUSIMUA
BBITIOJTHSET PAKTHYECKHE PAOOTHI X HE MOYKET
MPOJIOIKUTE 00y4deHHe O€3 TOTIOTHUTENTBHBIX 3aHSTHIA
10 COOTBETCTBYIOIIECH TUCIUILIMHE.

|. OueHouHbIe cpeacTBa 1JIs1 IPOMEKYTOUHOM ATTeCTAIMHI

HpOMC}KYTO‘IHa}I arTeCTalusd BKIIOYACT OTBET CTYyACHTA Ha BOIIPOCHI K
3a4CTy U MPOXOKIACHUE UTOIOBOI'O TCCTA.



Kpurepnn BbIcTaBIeHHsI OLICHKHU CTYACHTY HA IK3aMeHe

TpedoBanus Kk 0popMIEHHBIM KOMIIETEHIUSIM B YCTHOM
OTBeTe CTy/JIeHTAa

3auTeHO BBICTABIICTCS CTYZICHTY, Y KOTOPOTro c(OPMHPOBAHEI
3HaHUS 1O (PU3MOJIIOTMYECKUM OCHOBaM OpraHU3aluu
C6aﬂaHCI/IpOBaHHOFO pallMOHAJIBHOI'O IMUTAHUA PA3JIMIHBIX
IpyNIl  HaceleHHs. YMeeT  yCIEHIHO  IMPOBOAMTH
UCCIIEJOBaHUSI IO YCBOSEMOCTH M IEpPEBapHUBAEMOCTH
YeJIOBEKOM IHILEBbIX BEUIECTB, a TAKXKE BECTU IMOJCUETHI
OHEPT eTUUECKOM OECHHOCTH IINIIH, HOTp€6J'IeHI/ISI
YeJI0OBEKOM TI0JIE3HBIX BellecTB. Biangeer Mmeroaukamu
ompeneneHus  OMOJOTMYECKOW M DHEPreTHYecKOn
LEHHOCTH IMILIM, YCBOSEMOCTHM U IE€PEBAPUBAEMOCTU
MUIIEBBIX BEIIECTB C YYETOM OCOOEHHOCTEH OpraHm3Ma
YeJIOBEKA.

bamwinl, Onenka
HEe00X0IMMbIe 3ayera
IS OLIEHKH
HTOr0BOI0
TecTa
100-61 «3auTEHO)
60-0 «He
3a4TEHOY

OrieHKa HEYIOBIETBOPUTEIIHHO BBICTABIISIETCS CTYICHTY,
KOTOPBI HE 3HACT 3HAUMTEIIHHON YaCTH MPOrPaMMHOTO
Marepraa, IOMYCKaeT CYIIIECTBEHHBIE OIMOKH, HEYBEPEHHO C
OOJIBIIIMMY 3aTPYTHEHHUSMU BBITIONHSET PAKTUUECKHE PaOOThI
Y HE MOJKET MPOJIOILKUTH 00ydeHHe 0€3 TOMOTHUTEBHBIX
3aHSITUI 110 COOTBETCTBYHOIIEH TUCIUILIMHE.

10 AJUCHHUIIIINHC

Bomnpocsl k 3K3aMeHy

«Biotechnology management systems / CUCTEMBI VIIDABICHUSI

OMOTEXHOJIOTMYSCKUMU IIponccCaMm».

1.

BemectBa, criocoOCTBYIOMINE YBEIMYCHHUIO CPOKA TOJHOCTH TTPOTYKTOB.

buonorudeckue o0HEKTHI U ChIpheBas 6a3a

KYJ'H)TI/IBI/IpOBaHI/IC MUKPOOPTAHNU3MOB U ITOJTYUCHUEC KOHCYHBIX ITPOAYKTOB

KYJ'H)TI/IBI/IpOBaHI/IC MUKPOOPTAHHU3MOB U IIOJTYUCHUC KOHCYHBIX ITPOAYKTOB

Muxkpo6uonoruyeckas 6e3omacuocts ['/1b.

Pocculickass cucteMa KOHTpPOJIL KadyecTBa IPOM3BOJACTBA IMPOJYKTOB

IIUTaHusA, B TOM 4YUCJIC U C UCIIOJIb30BAHHUECM 00BEKTOB BOJHOI'O IIPOMBEICJIA.

XapakTepucTUKa MEXIYHAPOIHBIX CTaHJIApTOB KauecTBa MJii OOBEKTOB

BOJHOM cpeabl 0OUTaHMUS.

[Tpunnunet cuctemsr HACCP.




9. MexayHapoaHbIe CTaHAapPThI IIPOJIOBOJILCTBEHHOM

cenbckoxo3siictBeHHo# opranuzanuu CAC/PCP.

10.CtanapTHbIE METO/IbI OTIPEACTICHUSI MUKPOOHOIOTHYECKUX TTOKa3aTeei B

MMPOAYKTAX ITMTAHUA

11.TTpuBeauTe cxemy OMOTEXHOJIOTHUECKOr0 MpoIlecca MPOU3BO/ICTBA Xyie0a
12.buOTEeXHONOTUYECKUI METO MPOU3BOJICTBA JIUMOHHOM KHCIIOTHI.
13.buOTEeXHOMOTHYECKUI METO/1 TITyOMHHOMN (PepMEHTAIH C UCIIOJIb30BaHUEM
riecHeBoro rpuba Aspergillus niger.
BakHelIM polyKTOM MUKPOOHOJIOTHYECKON MTPOMBIIUIEHHOCTH
ABJISIETCSA MUILEBAasi YKCYCHAsI KUCIIOTA.
brorexHonornyeckuii METo 1 MPOU3BOJICTBA MOJIOYHOW KHUCIIOTHI.
14. BuoTEeXHOJOTUUECKUNA METO/T TPOU3BO/ICTBA MaNpUHA.
15.bnoTexHoJI0THYECKHUI METOJI CHHTE3a aMUHOKHUCIIOT.

16.brnoTeXHOMOTHYECKUIT METO/ MPOU3BOJICTBA KOPMOBOTO JIN3HHA

17.Pa3paboTka aganTallMOHHBIX AJITOPUTMOB YIPABIICHUS TPOIIECCOM

KYJbTUBUPOBAHUs IPOAYLIECHTOB CIIUPTOB.
18.KoHTYpBI ¥ aNTOPUTMEBI YIIPaBJICHUS OPOAMIEHBIMH MIPOILIECCAMHU.

19.OnTrMu3aIys MUTATENBHBIX CPE U PEKUMOB KyJTbTUBUPOBAHUS
MHUKPOOPTIaHU3MOB C UCIIOJIb30BAHUEM AJITOPUTMOB CUTYalIMUOHHOTO

YHpPaBJICHUA.

20.VccnenoBanne MaccooOMEHa KHMCIIOPOia B IMPpoIeccax

MHUKPOOHOJIOTUYECKOTO CUHTE3a.

21.UccnenoBanue mpoliecca MoJIyIeHHs MUTATeIbHBIX CPeJ] IS
OMOTEXHOJOTUUECKUX TTPOU3BOJICTB HA OCHOBE KHUCIOTHBIX THIPOJIN3aTOB

PACTHUTCIILHBIX OTXOJ0B.

22.Pa3paboTka METOI0B ONEPATUBHON JUATHOCTUKUA MUKPOOHOJIOTMYECKUX

MpouecCCOB.



23.Pa3paboTka yCTaHOBKH U3MEPEHHS TOOPOKAUYECTBEHHOCTH THIPOJIN3aTOB

PACTUTCIIBHBIX OTXOA0B KdK BTOPUYHBIX MAaTCPHAJIbHBIX PCCYPCOB.

24 VaTeHcuduKanms mpoIeCCOB YTUIN3AINH KUJKUX OTXOJI0B XUMHUYECKUX U

IMHUIICBLIX IIPOU3BOICTB.

25.VnTeHcudukaius nepepadboTKy 36pHOBOTO CHIPhSI B IPOU3BOICTBE

9THIIOBOTO CIIMPTA C UCIIOJIb30BAHHUCM q)epMGHTOB.

26.0KCcrniepuMEeHTAIBHOE OIPeIeJICHIE MapaMeTPOB TEXHOIOTHIECKIX
IPOIIECCOB, HEOOXOAMMBIX JIJISI ONTUMATBHOTO TIPOCKTHPOBAHUS CIIOKHBIX
0€30TXO/IHBIX TEXHOJIOTMYECKUX CUCTEM C 0OOPOTHBIMH LIUKIAMH BOJIBI U

APYIrux KOMIIOHCHTOB.

27.Pa3paboTKa TeCT-CUCTEM OIIEHKH OMOJIOTHYECKON JOOPOKaYeCTBEHHOCTH

I'napoJIn3aToOB U @epMGHTOHHBaTOB.

28.Pa3paboTka 1abopaTOPHBIX PErIAMEHTOB Ha MTPOU3BOICTBO
OMOTEXHOJIOTHYECKON MPOTYKIIMH C UCITOIB30BAHUEM IUIOTHBIX KYJIBTYP H

WHTEHCUBHBIX PEKUMOB.
29.bMOTEeXHOIOTMYECKUI METO T TPOU3BOACTBA METHOHHMHA.
30.THHOBaIIMOHHBIE TEXHOJIOTHU B OMOTEXHOJIOTHYESCKOM MPOM3BOCTBE

31.MeToapl MaTEMaTHYECKOTO MOJICITMPOBAHUS OMOTEXHOJIOTHYSCKUX

TIPOIIECCOB
32.Crenuanu3upoBaHHOE 000pYI0BaHUE OUOTEXHOJIOTUUECKUX TIPOU3BOJICTB

33.11oHATHE -UHTErPUPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTHUYECKUMU

nporeccaMu

34.MeToapl TEXHUKO-DKOHOMUYECKUI aHaJIu3 OMOTEXHOJIOTHUYECKUX

IMPOU3BOACTBCHHBIX CUCTCM

35.MeToapl ONTUMHU3ANHA OMOTEXHOJIOTHIECKUX MPONU3BOJICTB



36.0OcHOBHBIE METOJIbI OMOTEXHOJIOTHUECKHUX MPOIIECCOB KaK OOBEKTOB

yIpaBJICHHUS.

37 . ITpuHIMITBI aBTOMAaTUYECKOTO PETYIUPOBAHUS TEXHOJIOTHUECKHUX

napameTpoB .
38.CTpyKTypa TEXHUYECKHUX CPEICTB CUCTEM YIIPaBJICHUS .

39.TexHoIIOTHMYECKHE MPOIECCHl 0OBEKTOB YIIPABICHUS

40.I1IpuHIHUIBI aBTOMAaTUYECKOTO PETYTMPOBAHUS TEXHOIOTHIECKIX
apameTpoB;

41.CTpyKTypa TEXHUUECKHX CPEACTB CUCTEM YIIPABICHUS;

42.OCHOBHBIC BHJIBI CHCTEM aBTOMATHYECKOTO PETyJIUPOBAHUS .

I1. Ouenounble cpeacTBa JIsi TEKyIIeld aTrecTaluu

Kpurepuu ouenku pedepara

- 100-86 OamioB BBICTABIAETCS CTYICHTY, €CIU CTYJIEHT BBIpa3Uil CBOE
MHEHME TI0 ChOPMYJIUPOBAHHOW MpoOiemMe, apryMEHTHpOBaJ €ro, TOYHO
OIPEJIENINB €€ CoJIepKaHue U cocTaBisttonye. [IpuBeneHsl JaHHbIE OTEYECTBEHHOM
U 3apyO0eKHOM JIUTepaTyphl, CTATUCTUYECKHUE CBEACHMS, THPOPMaIIUS HOPMATUBHO
npaBoBoro xapakrepa. CTyIEHT 3HAaeT M BIAJCET HABBIKOM CaMOCTOSITENIbHOU
HCCJIEIOBATENLCKOW PabOThl MO TEME HCCIIENIOBAaHUS, METOJaMU U TpHeMaMH
aHaIM3a TEOPETUYECKHX W/WIM TPAKTHUYECKUX AacleKTOB H3ydaeMoil 00JacTu.
DaKkTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHMMAaHUEM MPOOJIEMBI, HET; TpapUUECKU
paboTta odopmiieHa TPABUIBHO

- 85-76 - OGamioB - paboTa XapakTEepPU3YeTCs CMBICIOBON IEIbHOCTHIO,
CBSI3HOCTBIO U TOCIIEAOBATEIIbHOCTHIO U3JIOKEHHUSI; JOMYIIeHO He OoJiee 1 ommoOKu
npu OOBSICHEHWH CMBICIA WX CcojaepxkaHusi mpoOiembl. [[ns aprymeHTanuu
TIPUBOJISITCS TAHHBIC OTCUYECTBEHHBIX u 3apyOeIKHBIX aBTOPOB.
[TpoieMOHCTPUPOBAHBI HCCICAOBATEILCKUE YMEHHSI W HaBbIKA. DaKTUYECKUX
OLIMOOK, CBSI3aHHBIX C IOHMMAaHHMEM TpoOsiembl, HeT. JlomylieHbl OJHa-IBE

omuOKu B 0hOpMIIEHUU PAOOTHI



- 75-61 Gamn - CTYZEHT MPOBOAWT JOCTATOYHO CAMOCTOSITEIIbHBINA aHAIH3
OCHOBHBIX 3TaliOB U CMBICIOBBIX COCTABIIIOIIUX MPOOJIEMBI; TOHUMAET 0a30BbIC
OCHOBBI W TEOpPETUYECKOe OOOCHOBaHWE BHIOpaHHOW TeMbl. [IpuBICUCHBI
OCHOBHBIE HCTOYHMKH I10 paccMaTpuBaemMoil Teme. JlomyiieHo He Oosee 2 ommodok
B CMBICTIE WJTH COJIEpYKAaHUU MPoOIeMbl, 0hOpMIIEHUU paOOTHI

- 60-50 GamtoB - ecnu paboTa MPEACTABISAET COOOM IMEepecKa3aHHBIN WM
MOJIHOCTBIO TEPENHCAHHbI HCXOAHBIA TEKCT 0e3 Kakux Obl TO HU ObLIO
KOMMEHTapueB, aHaimm3a. He packpeita CTPyKTypa H  TeOpeTHdecKas
cocraBistonias TeMel. JlomymeHo Tpu win 6oiee Tpex OMMOOK B CMBICIIOBOM
COJIEp>KaHUH PACKPBIBAEMOM MP00JIeMbl, B 0(pOpMIIEHUH paOOTHI.

Bonpocs! 1151 KOJLIOKBHYMOB, C00eCeI0BAHNSA
110 JUCHHUILINHE
«MIneHTUYHOCTD U NOJUIMHHOCTh (DYHKIIMOHAIBHBIX TPOYKTOB MUTAHUS»:
1.KakoBa  ocHOBHasg  3ajaya  MACHTU(QUKAIIMOHHOM  SKCHEPTU3BI

(GYHKIIMOHAJIBHBIX MPOTYKTOB?

2. C kaKoil 11es1bI0 TPOBOJUTCS AKCIIEPTU3A MOTMHHOCTH (PYHKIIMOHAJIBHBIX
MPOAYKTOB?

3. Yto 0603HaUaeT TEPMUH «COOTBETCTBUE) JUISI ONIPEIETICHHOTO TOBapa?

4. Ilepeuucnute BUABI ACSITEIBHOCTH MO OLIEHKE CTENEHN COOTBETCTBHUS
KauecTBa TOBapa.

5. Yo Takoe «(PyHKIIMOHAIbHbBIE TPOIYKThI MUTAHUS»?

6. KakuM 1okyMeHTOM 0(OPMIISIOTCS PE3YJIbTATHI IKCIIEPTU3bI KauecTBa?

7. B kakoM JJOKYMEHTE 3KCHEepPT OTpakaeT pe3yIbTaThl HACHTU(UKALIUN
npoayKuuu?

8. Kakue nmokazarenu MoATBEpKAAIOTCS MPH 00s13aTeNbHON cepTudukanun?

9. C xako¥ 11eJ1p0 MPOBOUTCS TOTPEeOUTENbCKast UICHTUhUKAIUA?

10. Kakue nokazatenu GyHKIIMOHAIBHOTO MIPOIYKTA MPUTOAHBI JIJIs LIeJIeh
uaeHTA UK ?

11. Yro Takoe dpanbcudukanus GpyHKIUOHATBHOTO MPOAYKTA?

12. Yto nmpeacTaBisitoT co00i OpraHoJIeNTUYECKHE UCCIIEOBAHUS?



13. Yro Takoe accopTuMeHTHas Ganbcu@uranus (QyHKIHOHAIBHOTO
npoayKTa?

14. Kakue OCHOBHBIE HHIPEJUEHTHl 00ECIEUMBAIOT (PYHKIIMOHAIBHOCTh
MUILEBOTO MPOYyKTA?

15. Yro Takoe wuHpopmarmonHas danbcudukanus GyHKIIMOHATBHOTO
MPOAYKTA?

16.Kakue  oOpraHojgenTUYECKME  XapaKTEPUCTUKH  HUCIOJIB3YIOT  IpHU
uAeHTU(UKAIMK (PYyHKINOHAIBHBIX IPOAYKTOB?

17. Kakue (QuU3MKO-XMMUYECKHE IOKa3aTelid KAauecTBAa HCIOJb3YIOT MpH
UAEHTUPUKALNY PYHKIMOHAIBHBIX MPOAYKTOB?

18 Kak  mpoBoaumTCs  OLEHKAa  pE3yJbTaTOB  MCCIEIOBAaHUN IS
UAEHTUPUKALNT PYHKIMOHAIBHBIX MPOAYKTOB?

19. TpeOoBaHusiM  Kakoro HOPMAaTHMBHOIO  JOKYMEHTa  JIOJDKHA
COOTBETCTBOBATh HH(OpPMALIUS O MTPOAYKTE?

20. TpeboBanus K (yHKIIMOHATHLHBIM MTPOAYKTAM MTUTAHUS

21. HomenknaTtypa mpoiyKToB (hyHKIIMOHATLHOTO TTUTaHUS

22. OCHOBHBIE TOJIO)KEHHSI KOHUEMIUHU 3I0POBOI0 U 0€30MaCHOTrO MUTAHUS
HacesieHus Pocecun.

23. KakoBbl CpOKM TpOBEAEHUS UACHTU(DUKAIMHU (DPYHKIIMOHAIBHBIX
MIPOIYKTOB?

24. Knaccudukanus QyHKIIMOHATBHBIX POTYKTOB

BAPUAHTBI KOHTPOJBHBIX PABOT JIJISI MIPOMEXYTOYHON
ATTECTAIIUHN
Bapuanr 1
1.  JlaiiTe onpeneneHue KUCIOTHOIO YUCa Macla.
2. llpuBenuTe XUMHUYECKHE pPEaKIUH, JEKallde B OCHOBE OIpEAeNICHUs
HUTPUTOB B KOJIOACHBIX U3JIETHUSX.
3. llpuBenuTe XHMMHUYECKHE pEAKLUH, JIeXkKallue B OCHOBE METOJa

OIPCACICHHUA CaxXapOB NOAHBIM MCTOJOM.



4. B dem 3akiO4aeTcsi CYHUIHOCTh METOJa W 3a4eM OIpeaenseTcs
TUTpyEeMasi KUCIIOTHOCTh MOJIOYHBIX MPOYKTOB.

5. OueHure cBexxecTb MOPCKOM pbIObI, eciu kosnyecTBO JIO 48, a TMA 4

6. Kaxk onpenenstor moJHOTY MacTepru3aiyi MOJIoKa?

7. IlpuBenuTe XUMHUYECKHE pEaKIMH, KOTOpbIE JIEKaT B OCHOBE
OTIpeJIeNIeHHs COJIM MeTo10M Mopa.

8.  Jlms ompeneneHus moBapeHHOW comu metogoMm Dombrapaa B3sum 2,21
npoaykta. K mpobe npubasmmm 25ma 0,1H. HuTpaTa cepedpa. Ilocne noGaBieHus
pPEaKkTUBOB W MHAMKATOpa U30BITOK HUTpaTa cepedpa OTTUTpoBamu 13,5Mn
0,1011H. pomannga xanus. Ha nmpoBeneHne XOI0CTOTO OMbITa 3aTpaTuin 24,5Mi
poaanuaa kanus. Paccuurate % conepixaHue MOBapeHHOM COJIU.

9. Hnsa  wuccnenoBanus wMsca nruubl B3smm  0,6530r »xupa. Ilocne
n00aBJICHUsS] PEaKTUBOB U HMHJMKATOpa Ha TUTpoBaHUE u3pacxomoBaiu 0,95mi
0,002H. THocynw(hara Hatpus. PaccuuraiiTe mepekucHoe uucio (B % wuoma) u
OIICHUTE CBEXKECTh MTHUIIBI.

10. CpemaiiTe 3aKIIOYEHHE O CBEKECTU MPECHOBOIHON PHIOBI HA OCHOBaHUH
CHEQYIOIINX JAHHBIX MPHU ONPEICIICHUH JIETYyYUX OCHOBAHUIA: Macca HaBECKH 7,8T,
B kon0y mpueMHuk Haimuto 25mi 0,0980H. cepnoit kucnmotel. Ha TuTpoBanue
M30bITKA CepHOM KHCTOThI oo 21,5vur 0,1055H. pacTBopa eaKoro Hatpa.

Bapuant 2

1. Hdaiite onpeaeneHne NEPEKUCHOTO YUcia Maca.

2. ITpuBeuTe XUMUYECKHUE PEAKIIMH, JISKAIINE B OCHOBE METO/1a ONPEICICHUS
CBEXKECTH PHIOBI 10 KOJMUYECTBY JIETyYMX OCHOBAHUHN U TPUMETHUIIaMUHA.

3. IlpuBeauTe XMMHUUECKHE PEAKIMH, JIEKAIIMEe B OCHOBE METO/Ia ONPEACICHUS
KpaxMalia B KOJIOACHBIX U3JICIIUSIX.

4. B yem 3akil04aeTcsl CYUIHOCTh METO/A M 3a4e€M ONPEAENSIOT KUCIOTHOE
YUCIIO KUPA MTUILBI.

5. O1eHuTe CBEXKECTh MOJIOKA, €CJIU €r0 TUTPyeMash KUCIOTHOCTh COCTABIISET
20 rpanxycos TepHepa.

6. Kak ONpCACIINTD ITOJTHOTY CTCPUIIM3allMU MOJIOKA.



7. llpuBenuTe XNMUYECKHE PEAKLIMM ONPEIEIICHNS IIOBAPEHHON COJIM METOJIOM
donbrapaa.

8. Ilpu omnpeneneHUu KUCIOTHOCTHM MOJOKa [JIsi aHanmu3a B3su 20Mi
npoaykra (mi1.1,030). Ha tutpoBanue uspacxomoanu 4,5mn 0,1021H. enkoro
Kai. PaccunTaTh TUTPYEMYIO KHUCIOTHOCTh U CAENATh 3aKJIIOYEHUE O CBEKECTU
MOJIOKA.

9. Jlna wuccnepoBanuss Msica nrtuubl B3sum  3,0550r skupa. Paccuurarts
KMCJIOTHOE YHMCJIO, eclii Ha TuTpoBanue mnouwio 0,9mn 0,1068H. pactBOpa €aK0r0
kanu. CrenaTh 3aKJIFOUEHHE O CBEKECTH ITHIIBL.

10. Cnenaiite 3aKilOYEHUE O CBEKECTHU MPECHOBOJHON pPHIObI HA OCHOBAHUU
CIIEAYIOIIMX  JIaHHBIX IIPU ONPEIECICHUM JIETYYMX OCHOBAaHMM: Macca HaBECKU
7,81, B kKon0y npueMHUK HamuTo 25mi1 0,0980H. ceproit kucnotel. Ha TuTpoBanue

n30bITKa cepHOM KUCIOTHI onwio 21,5mi 0,1055H. pacTBopa eaKoro HaTpa.

TECTbI

1. Jaiite onpenesjienue nuineBbiM 1o6aBkam (I1/1):

1. TlumeBsie 6€3BpeIHbIC BEIIECTBA, J0OABISIEMbIE B TPOAYKThI ITUTAHUS.

2. IlpuponHbie WM UCKYCCTBEHHBIC BEIIECTBA, CIIEIIMATILHO BBOIUMBIC B

MPOAYKTHI JIJIsl IPUJAHUS UM 33JIaHHBIX CBOWCTB.

3. BemecTBa ecTeCTBEHHOTO POUCXOKICHUS TSI BBEJICHUS B ITPOTYKTHI C

LEJIbI0 HEOOX0AUMOI0 U3MEHEHUS UX CBOMCTB.

2. IlepeuuncnTe OCHOBHbIE (P)YHKIMHU NMUIIEBBIX 100aBOK:

1. Kpacurenu, 3arycTuTeNN, apoOMaTU3aToOpbl, KOHCEPBAHTHI,
AHTUOKHCIIUTEIIH.

2. YiydiieHue BHEIIHETO BU/Ia, pEeryJIUpOBaHUE KOHCUCTEHIIUH, BKyca U
3armaxa, COXpaHEHHE KauyecTBa MPOIyKTa.

3. IonkpammBanue, GopMHUpPOBAHUE TEKCTYPHI, TPUIAHUE apoMaTa,
MIOBBIIIICHUE

CPOKa XpaHEHUs NMPOAYKTOB.



3. Kakumu aTpudyramu no/kHa oodaanars 111, koTropoii mpucBoeH

uHaekc «E»?

1. be30macHOCThIO B TEXHOJIOTHYECKOM MPUMEHEHUH U YUCTOTOM
XMMCOCTABa.

2. be3onacHOCTBIO B HY>KHBIX JIJI1 TEXHOJIOTUU MIpeiesiax U XUMUYECKOU
YUCTOTOM.

3. be3omnacHOCTbIO ¥ YUCTOTOM MPH ATUTEILHOM MPUMEHEHHH,
TE€XHOJIOTUYECKOU
HE0OXOAMMOCTBIO UCIIOJIb30BaHUS.

4. B kakux ciayyasix He paspeuieHo Beeaenue I/l B npoaykrbi

NUTaHuA?

1. Korma no3zuposka I/ cOOTBETCTBYET MpeaEIbHBIM HOpMaM

0€30I1aCHOCTH.

2. Ecnu [1]] npuMEHSIOT 7151 COKPBITUS IOPOKOB B MPOJIYKTE.

3. Korna BBenenue [1/] CHU3UT SHEPrETUYECKYIO LIEHHOCTD MPOAYKTA.

5. Kakue BUABI KpacuTeJieil MCNOJIb3YIOTCH B MMIIEBO TEXHOJIOTHH?

1. IIpupoaHsie, opraHu4YEeCKUE, MUHEPAJIbHBIE.

2. HarypasbHble, CHHTETHYECKHE, MUHEPAJIbHBIE.

3. PacrtutenbHble, HCKYCCTBEHHBIE, HEOPTaHUYECKUE.

6. HazoBuTEe OCHOBHBIE BHABI 3aryCTUTEJIE U rejieodpa3oBareJieii:

1. TIJ1 momucaxapuaHO# IpUpPOIbI: HA3eMHbIE U MOPCKHUE.

2. 1] monucaxapuaHON IPUPOABI U UX MOIU(DUKAIIUY.

3. IIJ] monucaxapuaHON IPUPOABI U KEIATHH.

7. MexaHu3m o0pa3oBaHus rejieil mojmcaxapujaamMu:

1. Casi3bIBaHME BOJbI U CBOPAYMBAHUE MTOJIMMEPHBIX LIEeTIeH
MOJINCAXAPHUJIOB.

2. 3a cYeT MpupoIHON 00BEMHON CIUPATFHON CTPYKTYPhI HIIH Caxapo-
KHCIIOTHOTO 00pa3oBaHus KapKaca rejs.

3. 3a cuet nmoTepu BOAOH MOJBUKHOCTU B MUKPOSUEHKAX CTPYKTYPHI Telisl B

MNPpUCYTCTBUH NOHOB KaJIbIIM.



8. Uto Ha3bIBalOT ruApOPpMIbHO- TUNOPUIBHBIM OajlaHCcOM?

1. OtHomenue TUNOGUIBHBIX U TUAPOPOOHBIX YIACTKOB MOJICKYJIBI
AMYJIbraTopa.

2. Koad¢uiumeHT noiae3Horo AeHCTBUS IMYIbraTopa.

3. CooTHOIIIEHHE MOISIPHON U HEMOJIAPHOMN YacTel MOJIEKYJIbl AMYJIbraTopa.

9. HazoBuTe Haubo0/1ee BaKHbIE YCUJINTEIH BKYCA U 3a1aXa NPOAYKTOB:

1. Tlummesbie BEMECTBA C «IyTAMUHOBBIM 3 (HEeKTOM
YIOBJIETBOPEHHOCTH.

2. I'myramMuHOBas1, TYaHUJIOBAsl, HTHO3MHOBASI KUCIIOTHI U UX COJIH.

3. PuboHykia€oTH b, TTyTaMaThl U HMHO3UTHI KaJIHsL.

10. Kakne KOHCEPBaHTHI AABJISIOTCH MPUPOJIHBIMHU M COIEPKATCH B

nume?

1. CopOuHOBasi KUCIIOTA U €€ COJIH.

2. YpoTponuH.

3. beHzoliHas KHCIOTa U €€ COJIH.

11. B 4eM COCTOUT NPUHUMI AEeCTBUA AaHTUHOKHUCIUTE el ?

1. CasA3pIBaHME NOHOB METAJIOB IEPEMEHHON BAJICHTHOCTH.

2. Helitpanu3aius cBOOOIHBIX U IEPOKCUAHBIX PAIUKAIIOB.

3. VYBenudeHue NpoAOHKUTEIBHOCTH HHAYKIIMOHHOTO ITIEPUO/A.

12. Yem otiimuarwrcsa BA/IpI npoOHOTHKM OT NPEOHOTUKOB?

1. TIpo6uoTtuku — bA I MUKPOOHOTO IPOUCXOXKIEHHUS, a TPEOUOTUKU —
BAJIb1
CMENIaHHOT'O COCTaBa.

2. IIpoObuoTHKHM — IPEACTaBUTENN HOPMATBHOU MUKPODIOPHI KAIIIEYHUKA;
NpeOHOTUKH — FEHEPATOPBI TPOOUOTHKOB.

3. IIpobuoTrku - YUCTHIC KYIBTYPhl MUPOOPTAaHU3MOB KHUIIICUHUKA,
PEOUOTUKH —

CTUMYJIATOPBI TPOOUOTUKOB.



TECTbBI 1JId CAMOITIPOBEPKHU U CAMOIIOAT'OTOBKHA

Lens cozmanus IITM — mpoBepka OCTATOYHBIX 3HAHUM.

Hcxomuple MOKYMEHTBI, MCHOJIb30BaHHbIE TIpu paszpabotke [ITM —
nporpamma  guciuiuinHbl - «nentudukamus  QyHKIIMOHAIBHBIX — TPOIAYKTOB
MIATAHUS

KonmuecTBo BapuaHTOB TECTUPOBAHUS — 3.

KonmuecTBo BOIpocoB B 0JJHOM BapuaHTe — 12.

Br160op oTBeTa (KOJIMYECTBO MPaBMIbHBIX TECTOB) — 1 mim Oonee 1

PexomeHnmyeTcst 3acUUThIBATh TOJIBKO TOT BOIPOC (TECT), B KOTOPOM
MIPUBEJICHBI BCE PABUIIbHBIE OTBETHI.

[ITxana oneHoK:

OIIEHKA «2» - ykazaHo MeHee 50% OT BCero yucia npaBUIbHBIX OTBETOB

orieHka «3» — ot 50% no 74%

oreHka «4» — ot 75% 1o 89%

olieHKa «5» — 6osnee 89%

TECT Ne 1

Tect conepxut 12 3a1annii, Ha BBIOJIHEHUE KOTOPBIX OTBOAUTCS 30 MUHYT.

Bri6epure Hanbosiee npaBUiIbHBIN, 10 BamieMy MHEHUIO, BApUAHT OTBETA U

OTMETBHTE €0 JIFOOBIM 3HAYKOM B OJIAHKE OTBETOB.

1. Ilexmunoswie eewecmea ONMHOCAMCA K

1) benkam 2) yenesooam
MUHEPATbHBIM
3) HCUPAM 4)
geuecmeam

2. OCHOBHBIM UCTMOYHUKOM ymeeodoe ABJIAIOMCA I’lpO()mebl

1) MONOUHbLE 2) MSICHbLE

3) pacmumeinbHble 4) pblOHbLE

3. Menanouounoobpazosanue - 35mo npespaujenue 8 MeXHOIO0SULECKUX




npoyeccax

1) Y2ne60008 2) MUHEPATILHLIX 8eU4eCTNE
3) HCUPOB 4) benkos
4. K nuwesvim 0obaskam ne 0mHocsamcst
1) noociacmumenu 2) GUMAMUHbL
3) Kpacumenu 4) apomamuzamopwi

5. Ilpu onpedenenuu 6enka ons pasnodxicenus npoowbl UCNONL3YIOM

1) CEPHYIO KUCTOMY 2) COJISIHYIO KUCTOMY

3) A30MHYIO KUCTONY 4) NIABUKOBYIO KUCLONY
6. JKenmoiii nuemenm 010K U MOMAMO8 HA3bLBACMCS

1) MUKONUH 2) KCAHMO@UL

3) 3eaKCanmum 4) bemanun
7. L{uxnomamer omnocsamces k ciedyroueli 2pynne nuujeolx 000a6oK

1) noociacmumenu 2) aApoOMamu3amopol

3) KOHCep8anmbl 4) Kpacumenu
8. Honycmumas cymounas 003a HUMPAmMos Ol 63POCI020 Yelo6eKd

cocmasusiem

1) 125me 2) 225me

3) 325me 4) 425me
9. Humposamumwl He co0epicamcsia

1) KONYeHOCMSIX 2) KpYynax

3) coipax 4) nuse
10. Ilpu onpedenenuu nOBAPeHHOU COAU 6  NUWEBLIX  NPOOYKMAX

npobONo0O2omMosKy npoeoosim
. npeosapumenbHbim , npeosapumenbHuiM
) sbicyuusanuem npoowvl ) o30/1eHUeM npoodvl
3 npucomosieHuem  800HOU ) npeosapumelbHbiM
) BLIMSNCKUKPACUINEU ) ocadxcoenuem benKos

11. Onpeonenue 301, nepacmeopumoti 8 10% consnoil Kuciome He npogoosm




npu anajiuse Kadecmeda

1)

MOJIOKA

2)

MYKU

3)

UKDbL

4)

Jrcapenoeo Koge

12. Ilpu onpedenenuu sxcupog no memody Cokciema CO8MeCmMHO C HCUpamu

Op2AHUYECKUM pacmeopumeslem He U36/1EKAIOMCA

1) Gochonunuowi 2) 600a
3 ACUPOPACNBOPUMbBLE 2 cmepuns
8bIMAMUHDBL
brnank omeemos
Ne 1 3 4 6
1)
2)
3)
4)
Ne 7 9 10 11 12
1)
2)
3)
4)

Kpurepuii onieHku. 3a MpaBUIbHOE pEUIEHUE JIF0OO0T0 3a/1aHMsI TECTA CTYACHT

nostyqaet 2 6aina. Tect cuutaeTcsi CIaHHBIM MPU HAOOpE CTyIEHTOM MUHUMYM 20

0aJlIoB.

Kpurepuii olieHKH caMOCTOATENbHON padOThI

2. YMeHHe B 3aBHCHUMOCTH OT BHJA MNPOAYKTa MoAo0paTh

MakcuManbH
Kpurepuii ouenku

asi OIlCHKa

(6as)
1.3HaHMEe OCHOBHBIX KOMIIOHEHTOB COCTaBa MHILEBBIX 5
POJIYKTOB 4




po000TOOP M TPOOOIIOATOTOBKY 00pasiia 5
3.3HaHME METOJOB JIADOPAaTOPHOTO aHadM3a KadecTBa 5
MUIIEBBIX MPOTYKTOB
4.3naHue  KJIacCU(PHUKAIMU, CTPOEHUS ©  00OJacTu 4
MIPUMEHEHUS TTUIIEBBIX J00aBOK

5.3Hanne IMPUPOAHBIX TOKCUKAHTOB U 3apHSHHTCHeﬁ

23 damta
Hroro

TECT Ne2
Tect conepxut 12 3a1annii, Ha BBINOJIHEHUE KOTOPBIX OTBOAUTCA 30 MUHYT.
Bri6epurte Hanbosiee npaBUiIbHBIN, 110 BameMy MHEHUIO, BADUAHT OTBETA U

OTMETBTE €ro JIIOOBIM 3HAYKOM B OJIaHKE OTBETOB.

1. Bnasxcnocmo 3€epHa, Komopoe 3aK1aA0bl8Aemcs Ha XPAHEHUE HeE 00JIdICHA

npesviiianio

1) 13% 2) 15%

3) 17% 4) 19%

2. Ilpu uccnedosanuu 3epua 6 1a6Opamopuu NOO «HAMYPO» NOHUMAIOM MACCY
1) 0,51 3epna 2) 271 3epHa
3) 11 3epua 4) 31 3epHa
3.Cooeporcanue memanionpumecetl 8 3ephe He OO0JINCHO NPEGbIUAMb
1) 3me/ke 2) 7me/ke

3) Sme/ke 4) Ime/ke

4. Brascrnocmv MakapoHHbIX u30e1utl He OOJIHCHA NPesbluLamb

1) 9% 2) 13%

3) | 11% 4) 15%

5. Cmexnosuonocms 3epHa xapaxmepusyem CmpyKmypy

1) AnetipoOHO8020 ClOsL 2) 0bo104eK

3) sHOOChepMa 4) 3apoovliua




6. 3apaosicennoe ambapHviMu 6peoumensmMu 3epHO UMeem CHAYaIa Meoo8bulll

3anax, a 3aniem sanax

1) amMmuara 2) €eposo0opooa

3) conooa 4) cena

7 .Macnmuunocms  dcMbIXa  NOOCOJIHEYHUKA,NOJYYEHHO20 HA  (opnpeccax,
cocmasJisiem

1) 5-10% 2) 10-15%

3) 15-18% 4) 20-25%

8. 3Kcmpa7<1<um0 Mmacina u3 NOO2OMOBNEHHO HCMbIXA CEeMSH NOOCOTHEYHUKA

I’lpO@OO}lWl, UCnoJb3ys uauje ececo

1) IKCMPAKYUOHHBLIL OEH3UH 2) benzon
YembIPexxaiopuUcmolil
3) 2eKCan 4)
yenepooC

9. H€p8blM amanom 6pagbuHauuu pacmumeilbHblX MAcCel A6JIAENICA

1) BLIMOPANCUBAHUE BOCKOB 2) Vu;ejzoqnaﬂ
Heumpanu3ayusi

3) 2uopamayusi 4) ombenusanue

10. na yoanewus 60CK08 U3 pACMUMENbHO20 MACIA €20 OXIANCOaom 00
memnepamypol

1) 5-7°C 2) 10-12°C

3) 12-14°C 4) 14-16°C

11.CopHas u 3epHo6as npumecu 3epHa He O0IICHbL NPESbIULANb

1) 3% 2) 4%

3) 5% 4) 6%

12. Brasxcnocms MyKu He OONIHNCHA NPesbiuamy

1) 10% 2) 12%

3) 15% 4) 17%

Bbranx omeemoes




Ne

1)

2)

3)

4)

No

10

11 12

1)

2)

3)

4)

KpI/ITCpHﬁ OLICHKH. 3a IMPpaBHUJIBHOC PCIICHUC JI000T0 3alaHug TCCTA CTYICHT

nosyqaet 2 6aya. Tect cuutaeTcss ciaHHBIM IPU HAOOpE CTYJIEHTOM MUHUMYM 20

0aJuIoB.

Kpurepuii olieHKH caMOCTOATENbHON padOThI

Makcumarns
Kpurepuit onenku
Has OLIEHKa
(Oamm)
1.3Hanune CTpOECHMS, XUMUYECKOTO COCTABA U CBOMCTB 3€pHA 5
2.Ymenue kinaccuuipoBaTh CBOMCTBA U TTOKA3aTeNd KaueCTBa 4
3€pHOBOM MacChl U 36pHa OCHOBHOM KYJIbTYpbI
3.3HaHue TEXHOJOTUHU NIEPepadOTKH 3epHa U TToKazaTenei 5
KaueCTBa 36PHOMYYHBIX MPOAYKTOB
4.YMeHne NOoATANHO € MPUBEACHUEM XUMHUUYECKUX PEAKLIAN 5
OMHCaTh TEXHOJIOTHIO TIOJIYICHUS, papUHAIINIO U TIEpepabOTKy
PaCTUTENIBHOTO Macia
5.3HaHMEe OCHOBHBIX HOPMHUPYEMBIX MOKa3aTesieil KauecTBa 3

pPacCTUTENIbHBIX Macel

226ama

Hroro




TECT Ne3

TecT conepxxut 12 3agaHuii, Ha BBITOJIHEHHE KOTOPBIX OTBOAUTCSA 30 MUHYT.

Bri6epute Hanbosee nmpaBUiIbHBIN, 10 BameMy MHEHUIO, BApUAHT OTBETA U

OTMETHTE €r0 JIFOOBIM 3HAYKOM B OJIAHKE OTBETOB.

1. Ilacmepu3zosannoe MONOKO — CUUMAEMCS — C8EHCUM, eClu  MUmpyemasl
KUCJIOMHOCMb He npesbliiden

1) 21°T 2) 22°T

3) 23°T 4) 24°T

2. O6vém 00bedunénHOoU NPobbL MOIOUHBIX NPOOYKMOE OJisl AHAIU3A COCMABAem

1) 250mn 2) 500mn

3) 1000mn 4) 1500mn

3./lo nauana ananuzoe npodoa modxicem Xpanumocs 6 iabopamopuu He boiee

1) 1 uaca 2) 2 uacos

3) 3 wacos 4) 4 yacos

4. Cooeporcanue scupa 6 HamypaibHOM MOJIOKe 0ObIYHO He npesvliuiaem

1) 2% 2) 4%

3) 6% 4) 8%

5.Kazeunosvie benku monoka ocaxcoaromes npu pH

1) 4,4 2) 4,5

3) 4,6 4) 4,7

6. Ilonnoma nacmepuzayuu MOAOYHLIX NPOOYKMOE ONpedessiencss N0 AKMU8HOCmU
Gdepmenma

1) gocomasza 2) 2uoponasa

3) nepokcuoasza 4) 0e2uopocunasa

7. Ilpedenvno Oonycmumas KoOHYeHmMpayus HUMPUMOE 6 KOJOACHLIX U30eNUsX
cocmasnsiem

1) 30melke 2) 40melke

3) 50melke 4) 60melke

8 Coomnouenue HACBIWEHHRbLX, MOHO- U NOJUHEHACLIUWEHHRbLLX JCUPHbLIX KUCIONl 6




DfCMpOGOﬁ MKAaHU C6UHUHbL cocmaeisem

1)

3:3:1

2)

3:4:1

3)

3:5:1

4)

3:6:1

9. Cooepatcanue xnopuoa Hampus cou 8 8apPeHvlX KOAOACHBIX U30enUsix 00bIYHO He

npesvsliaen

1) 1,5% 2) 2,5%

3) 3,5% 4) 4,5%

10. Hanuuue ammuaxka u conei amMMOHUsl Onpeoensiemcs npu OyeHkKe Kauyecmea u
ceedrcecmu

1) KOJIOACHBIX U30enUll 2) msca

3) Msca nmuybl 4) MSCHBIX KOHCEPBOB

11..Ilpedenvro donycmumoe cooepiicanue 2UCMAMUHA 8 pblbe coOCmasisen

1) Sme% 2) 10me%

3) 15me% 4) 20me%

12.0npedenenue aszoma Jniemy4ux OCHOBAHUU, 8 MOM YUCIE MPUMEMULIAMUHA

npoeodﬂm npu oyeHke Kkauecmed

1)

COJIeHOU PblObl

2)

pbl6Hle KOHCeEpPBOB

3)

8511eHOlL pblObl

4)

MOpOdHCeHOU pblObl

Bbranx omeemoes

3

1)

2)

3)

4)

10 11 12

1)

2)

3)

4)




Kputepuii onienku. 3a npaBuiIbHOE peLISHUE JI000T0 3a/1aHus TECTA CTYIEHT
nosryqaet 2 6aya. Tect cuutaeTcss cCiaHHBIM IPU HAOOPE CTYIEHTOM MUHUMYM 20
OaJLIoB.

Kputepuii o1ieHKH caMOCTOATEIbHON PabOThI

Makcumaip
Kpurepuit onenku
Has OLICHKa
(6amn)
1.3HaHUE XMMUYECKOTO COCTaBa, TEXHOJOTUH MepepaboTKU U 5
OCHOBHBIX HOPMUPYEMBIX IOKa3aTeJIEH MOJIOKA U MOJIOYHBIX
MIPOJTYKTOB 3)
2.3HaHKe XUMHUYECKOI'0 COCTaBa, TEXHOJIOTUU NEPEPadbOTKU U
OCHOBHBIX HOPMHUPYEMBIX MOKa3aTeNIel MsCa U MSCHBIX 4
MIPOJTYKTOB
3.3HaHMEe XMMUYECKOI0 COCTaBa U OCHOBHBIX HOPMHUPYEMBIX 5
MOKa3aTesiel MsIca ITULBI
4.YMeHue onucatbh XUMUYECKUM COCTaB PHIOBI U MPOIIECCHI, 5
IPOXOJAIINE IIPU €€ XpaHEHUHU
5.3HaHuE TEXHOJOTMU TMOJYYEHUS PBIOHBIX MPOAYKTOB U
OCHOBHBIX HOPMUPYEMBIX MMOKa3aTEIEH KaueCTBA OXJIAXKICHHOM,
MOPOXKEHOM, CONEHON PHIOBI U PHIOHBIX KOHCEPBOB
Hroro
246ama




