MMHUCTEPCTBO OBPA30BAHUS 1 HAYKU POCCUMCKON ®EJIEPALTAN

denepanbpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIETO 00Pa30BaHUs

«/1laIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)

(IBDY)
MKOJIA BUOME JIUIINHBI
«COI''TACOBAHO» «YTBEPXIAIO»
PyxoBonutens OI1 ; % . ',, i ™, Jupexrop Jlenapramenra

ST At i N MUIIEBBIX HAYK U TEXHOJIOTUI

c_'f/”«/
Y Kanenuk TLK = &\ FIRS / 10.B. IIpuxoapko
(TozmHCh) (®MO0.pyr Ol N (TomHCH) " (®H.0.)

«12» nronst 2018 1. «12» nrons 2018 1.

YYEBHO-METOJINYECKHWI KOMILIEKC JUCHUTIJIAHBI
«Cucrembl ynpabJjieHHsI OMOTEXHOJIOTHYECKUMH MPOLECCAMM»
Hanpasnenne noarorosku 19.04.01 buorexnonorus
Marwucrepckast nporpaMma «ArponuiieBas OnOTEXHOJIOTHS»
®opMa NOATOTOBKH OYHAsA
Kypc 1 cemectp ___ 1

nekiuu __18 wyac.
npakTU4ecKue 3ausaTusi___ 18 wac.

nabopaTopHbie pabOTHI Jac.

B TOM 4Hclie ¢ ucnonb3oBanneM MAO nek. 4 /mp. 8 /na®. yac.
BCEI'0 YacOB ayJAMTOPHOM HArPy3KU 36 wac.

B TOM 4YHCIIE ¢ Ucnoib3oBaHueM MAO __ 12 yac.

camocTosiTeNbHas padota 72 qac.

B TOM YHCJIE Ha TIOJITOTOBKY K 9k3ameHy 36 wac.

KypcoBasi paboTa / KypcoBO# POEKT __ - ceMecTp

3a4ueT ceMecTp

sK3ameH 1 -cemecTp

Y4eOHO-METOINYECKUI  KOMIUIEKC  COCTaBJI€H B  COOTBETCTBUM €  TpeOOBaHHUIMHU
00pa3oBaTeNbHOTO CTaHJApTa, CaMOCTOSTENbHO ycTaHaBiauBaemoro [IBDY, yrBepxkmeHHorO
npukaszoM pekropa ot 07.07.2015 Ne 12-13-1282.

YMKJl oOcyxneH Ha 3aceqanud JlemapramMeHTa NHIIEBBIX HayK M TexHojorwii IIkosnsr
ounomenunuHbl [IBOY mpotokoa Ne5 ot «11» utons 2018 r.

JIupexrop AIMMHuT a.1.H., mpodeccop IIpuxoapko FO.B.
Cocraeurens (1u):_1.0.H., npod. T.K. Kanenuk




AHHOTAIUA

y4eOHO-METOIMIECKOTO0 KOMIUIEKCA TUCIUTLINHBI
«CucremMbl ynpapJjieHusi 0MOTEXHOJOTHYECKUMH MPOLECCAMM»
Hanpasnenue noaroroBku: 19.04.01 «buorexHnonorus»
Marwuctepckast mporpamMmma; «ArpornuiieBasi OMOTEXHOIOT U

Y4yeOHO-METOAMYECKUN KOMILIEKC IUCHUIUIMHBI «CHCTEeMbl  yIpaBICHUS
OMOTEXHOJIOTUYECKMMHU TIpolieccaMu» pa3paboTaH Uisl CTyIAeHTOB 1 Kypca H
OTHOCHUTCS K €€ BapHaTUBHOM YacTd (AUCUMILIMHA MO BBHIOOPY) MO HAMPaBICHUIO
19.04.01 «buorexHosorus»  Marucrepckas  mporpamMma  «ArpornuiieBas
onorexHosorus» B cooTBeTrcTBUE C¢ TpeboBanusimu OC JIBOY no maHHOMY
HAIPAaBJICHUIO U TMOJIOKEHUEM 00 Y4eOHO-METOJUUECKUX KOMIUIEKCAaX TUCHUIUINH
0o0pa30BaTeNbHBIX MPOTrPaMM  BBICIIETO MNPOPECCHOHATBHOIO  OOpa30BaHMs

(yrBepxkaeHo mpuka3oM pekropa JIBDY ot 17.04.2012 Ne 12-13-87).

Huctumnuaa «CuctemMbl yIpaBieHUS OMOTEXHOJOTHUYECKHMH TPOIIECCAMI»
BXOJUT B BApUAaTUBHYIO y4E€OHOIO IIaHA.

OOmasi TPyAOEMKOCTh OCBOCHHS TUCIHHUIUIMHBI cocTaBiseT 108 wyacos.
Y4eOHbIM IJIAHOM MPEIyCMOTPEHbl  JIEKIMOHHbIE 3aHsATHs (18  wyacos),
npakTudeckue 3aHsaTus (18 yacoB), camocTosiTenbHas padota crynenrta (36 vaca).
Juciunnuna peanusyercs Ha 1 kypce B 1 cemectpe.

[lenbto W3y4YeHUs AUCLUUIUIMHBI SBIISETCS HAYyYUTh CTYIEHTa MNPUMEHSTbH
3HaHUS O CHUCTEeMax YIpaBJICHUS OUOTEXHOJOTMYECKUMH TIpolieccaMu JUis
pelIeHus] THMOBBIX MPO(PECCHOHANBHBIX 3a/1a4 OMOTEXHOJIOTHH.

3agavya JOUCHMIUIMHBL: (popMmHpoBaHuE HEOOXOoAMMON 0a3bl 3HAHUM IS
NPOBEJCHNUS aHalIW3a, BBISBICHUS U PEIICHHS BOMPOCOB, CBSI3aHHBIX CO
cnenuuKoil TMpoBeACHUS OUOTEXHOJOTUYECKUX TMPOLECCOB M paboTod cC
00BeKTaMH OMOTEXHOJIOTHH.

Jucuunnnna «CucteMbl ynpaBieHHs OMOTEXHOJIOTMUYECKUMU MPOLIECCaMm»»
JOTHYECKH U COJEP)KAaTeIbHO CBSi3aHA C TaKUMHU Kypcamu, kak «CoBpeMeHHBIE

TCHACHIWN Pa3sBUTHUA 6I/IOTCXHOHOFI/II/I», ((MCTOI[OJ'IOFI/IH HAayYHBIX I/ICCJICI[OBEIHI/Iﬁ



B OMOTEXHOJIOTUNY, K ATIMUHUCTPUPOBAHHUE U YIIPABICHHUE CETBLCKOTO X035UCTBA U
arporpOMBIIIIEHHOTO KOMITJIEKCa.
JucuunnuHa — HampasiieHa Ha  (opMupoBaHME — IPO(ECCHOHATBHBIX
KOMITCTCHIUN.
Y4eOHO-METOANYECKUN KOMIUIEKC BKIKOYAET B ceOsI:
— paboyyro nporpaMmy y4eOHON AUCHUILINHBI;
— y4eOHO-METOAMYECKOe  OOECIEYeHHEe  CaMOCTOSITENIbHOM  paboThl
oOyyaromuxcs (npusioxxeHue 1);

— (OHJI OIICHOYHBIX CPEACTB (MIPUIOKEHHUE 2).

Hupexrop Jlenapramenra /

47
MUIIEBBIX HAYK U TEXHOJOTHUN <7/ 1O.B. IIpuxoapko

l)’




MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPAIIUM
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIICTO

00paszoBaHUs
«/1aIbHEeBOCTOUYHBIN (eepabHbIIl YHUBEPCUTED)
(ABDY)
IKOJIA BUOME/IUIINHBI
«COTI'JTACOBAHO» «YTBEPXIAIO»
PyxoBoautens OI1 0% < _” N Hupexrop Jlenapramenra

TIMIIEBBIX HAYK 1 TEXHOJIOTHI

=
! Kanenuk TLK. ° A D 7 10.B. Ipuxoapko
(mozmuck) (®.A.0. pyx. Ol N (TmoAnuck) - (®.N.0.)

«12» nrons 2018 r. «12y» urons 2018 r.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
Cucrembl ynpasJieHUs: 0MOTEeXHOJIOTHYECKUMH NPoLeccaMu

Hanpagienue noaroroBku 19.04.01 Buorexnonorus

MarucTepckas nporpamMmma «ArponuiieBas OnOTEXHOJIOT U
®opMa NOATOTOBKH OYHAsA

Kypc 1 cemectp 1
nekuuu 18 wyac.
nmpakThdeckue 3ausaTus___ 18  wac.

sabopaTopHbie PabOTHI Jac.

B TOM uucJie ¢ ucnonp3oBanueM MAO nek. 4 /up. 8  /na6. vac.
BCETO0 YacOB ayIUTOPHOM HATPY3KH 36 qac.

B TOM YHCJIE ¢ Ucmonak3oBanueM MAO _ 12 yac.

camocrosTenbHas pabota 72 Jac.

B TOM YHCJIE HA TIOAATOTOBKY K 9K3aMEHY 36  wac.

KypcoBasi paboTa / KypcoBO# POEKT __ - ceMecTp

3a4eT ceMecTp

9K3aMeH | -cemecTp

PabGouas mnporpamma cocTaBieHa B COOTBETCTBUHM C TpeOOBaHUSAMU 0OOpa30BATEIBLHOTO
CTaHJapTa, CAMOCTOSTENIbHO ycTaHaBIuBaeMoro [IBDY, yTBepkIeHHOrO MPUKA30M PEKTOpa OT
07.07.2015

Ne 12-13-1282

Pabouas mporpamma oOcCyxaeHa Ha 3acefaHuu JlemapTamMeHTa MUIIEBBIX HAYK U TEXHOJOTHH
[xonbr 6nomenuuunbl JIBOY mporokon NeS ot «11» uromns 2018 r.
Hupekrop [lenapramenta O.B. IIpuxoapko

JMupexkrop AIMHuUT n.7.H., mpodeccop [Ipuxoasko FO.B.
CocraBurens (nu):_a.0.H., mpod. T.K. Kanenuk




OobopoTHast cTOPOHA TUTYJABHOTO Jucta PITY /]

I. PaGouas mporpaMmma nepecMoTpeHa Ha 3acefanun JlemaprameHnTa:

IIpoTokomn oT « » 20 1. Ne

Hupexrop Jenapramenra

(moamuce) (H1.0. ®amumnus)

I1. PaGouasi nporpamMma nepecMoTpeHa Ha 3acefannu Jenapramenra:

[IpoTokoi oT « » 20 1. Ne

Hupekrop Jlenapramenrta

(moamuce) (1.0. ®amuus)



AHHOTAIUA

PaGouas nmporpamma JUCIUTUTUHBI «CucreMbl yIpaBJICHUS
OMOTEXHOJIOTUUECKUMH TIpolieccaMuy pa3paboTaH il cTyAeHToB 1 kypca u
OTHOCHUTCSI K €€ BapUaTUBHOW YacTH (AUCIUILIMHA MO BHIOOPY) MO HAMpPaBICHUIO
19.04.01 «buoTtexHoJOTHS»  MarucTepckas  IporpamMma  «ATpOMUIIEBas
onorexHoJorus» B cooTBercTBUE C¢ TpeboBanusimu OC JIBOY no maHHOMY
HaIPaBJICHUIO U TIOJIOKEHUEM 00 Y4eOHO-METOAUYECKUX KOMIUIEKCAX AUCIUTLINH
0o0pa30BaTeNbHBIX MPOTrPAaMM  BBICIIETO MNPOPECCHOHATBHOIO  O0Opa3oBaHMs

(yrBepxkaeHo mpuka3oM pekropa JIBDY ot 17.04.2012 Ne 12-13-87).

Huctumnuaa «CuctemMsl yIpaBieHUS OMOTEXHOJOTHUYECKHMH TMPOIIECCAMI»
BXOJIUT B BAPUATHUBHYIO y4E€OHOTO TIIaHA.

OOmasi TPyIOEMKOCTb OCBOCHMS JIUCHUILUIMHBI cocTaBisger 108 wyacos.
Y4eOHBIM IJIAHOM  MPEIyCMOTPEHbl  JIEKIMOHHbIE 3aHsATHs (18  wyacos),
npakTudeckue 3ansaTus (18 yacoB), camocTosiTenbHas padora crynenrta (36 vaca).
Juciunnuna peanusyercs Ha 1 kypce B 1 cemectpe.

[lenpto W3yYeHHS AUCUMWIUIMHBI SIBISETCS HAYyYUTh CTYACHTA MPUMEHSTH
3HaHUS O CHUCTEeMax YIpaBJICHUS OUOTEXHOJOTMYECKUMH TMpolieccaMu JUis
pELIeHUs TUMOBBIX MPO(ECCUOHATBHBIX 33]1a4 OMOTEXHOJIOTUH.

3amaya JUCHMIUIMHBEL: (opMUpOBaHUE HEOOXOAUMOUM 0as3bl 3HAHUW IS
NOPOBEJCHUS aHalKu3a, BBISIBICHHMS W PEIICHHUS BOMPOCOB, CBSA3aHHBIX CO
cnenuuKoil TMpoBeACHUS OHUOTEXHOJOTUYECKUX TMPOLECCOB M paboTod cC
00BEeKTaMU OMOTEXHOJIOTUH.

B pesynmpraTe wW3yueHUs JAAHHONW JUCHUIUIMHBI Yy  OOydYaromIuxcs

bopMupyIOTCA CHAeAYIOINE MPOPECCUOHAIbHBIE KOMITETEHIIUU.

Kona u ¢popmyanpoBka Jrtansl GopMHUPOBAHUA KOMIIETEHI[UH
KOMIIETCHIH
K-9 OCHOBHbIE IPHHLUIBI OPraHU3allud METPOJIOTHYECKOTO
FOTOBHOCTH 3Haer o0ecriedyeHUs]  MPOM3BOJCTBA  CEIBCKOXO3AWCTBEHHOTO
HCIOJIb30BaTh OCHOBHBIE CBIPbSI M MUIICBBIX MTPOTYKTOB
HpUHIMIIEL OPTaHU3allu1 Veer HCIOJIB30BaTh ~ OCHOBHBIC  IPUHLUILI  OpPraHU3alUU
METPOJIOTHIECKOTO METPOJIOTHYECKOr 0 obecrniedeHus MIPOU3BOJICTBA




oOecIrieueHns
MPOU3BO/ICTBA

CEIIbCKOXO3IUCTBECHHOTO CbIPbs U MUIICBLIX MMTPOAYKTOB

HABBHIKAMH  WCIIOJIB30BAHUS ~ OCHOBHBIX  IIPHHIIMIIOB
Brazcer OpraHu3anuu METPOJIOTUYECKOTO obecreyeHus
IPOU3BOJICTBA CENBCKOXO3IUCTBEHHOTO ChIPhS M TUIIEBLIX
IPOIYKTOB
NPUHIMUIBL Pa3pabOTKH CHCTEMbI MEHEDKMEHTA KadyecTBa
IK- 10 OMOTEXHOIOTMIECKOM TPOAYKIMH B COOTBETCTBHU C
CIIOCOOHOCTD K 3uaet 5
TpeOOBaHMAMU  POCCHUHMCKAX M MEXIyHApPOIHBIX
pa3paboTKe CHCTEMBI CTaHJApPTOB KaueCcTBa
MEHEDKMEHTA Ka4eCTBa
. paspabaThiBaTh ~ CHCTEMy  MEHEKMEHTa  KauyeCTBa
OMOTEXHOIOTUIECKON .
OMOTEXHOJIOTMYECKON MPOAYKIMH B COOTBETCTBHU C
MNPOIYKLHU B Ymeer 5
TpeOOBaHMAMU  POCCHUHMCKAX M MEXKIyHAPOIHBIX
COOTBETCTBHH C
CTaHAPTOB KA4€CTBa
TpeOOBaHUSIMHU
POCCHICKHX H NPUHIUIIAME Pa3pabOTKH CUCTEMBI MEHEKMEHTA KaueCTBa
MEKTyHapOIHBIX Brazeer OMOTEXHOIOTMYECKOM TPOZIYKIWMH B COOTBETCTBHH €
CTAHIAPTOB KayecTBa TpeOOBaHUAMU  POCCUHMCKAX M MEXKIyHAPOIHBIX
CTaH/IaPTOB KAYECTBA
IIK- 16 paboTy  cpeAcTB  KOHTpPOJNIs,  aBTOMAaTH3alUd |
CIIOCOOHOCTH aer ABTOMATM3MPOBAHHOIO  YIPABJIEHWS  MPOM3BOJICTBOM,
OCYIIECTBIIATH XUMHKO-TEXHHYECKOTO, OMOXMMHUYECKOTO u
a¢dhexkTuBHYIO paboTy MHUKPOOHOJIOTHIECKOTO KOHTPOJIS
CPE/ICTB KOHTPOJIA, OCyHIECTBIATh 3P(PEKTHBHYIO pabOTy CPEICTB KOHTPOII,
aBTOMaTH3alul 1 Vaeer aBTOMATH3allMd U aBTOMATM3MPOBAHHOIO  yIPABJIEHHS
aBTOMAaTH3NPOBAaHHOTO IPOM3BOACTBOM, XMMHKO-TEXHUYECKOTO, OHOXMMHYECKOTO
yHpasICHHA ¥ MUKPOOHOJIOTMYECKOTO KOHTPOJIS
HPOU3BOJCTBOM, XUMHUKO-
TEXHUYECKOTO, 3HAHUAMH PabOTBI CPEICTB KOHTPOJIS, aBTOMATH3ALMU M
T —— Brazeer ABTOMATM3UPOBAHHOTO  YIPABJIEHHS  HPOM3BOJICTBOM,
MHKPOBHOOTHYECKOTO XUMHKO-TEXHHYECKOTO, OMOXMMHUYECKOTO u
KOHTPOJISA MUKPOOHOJIOTHYECKOTO KOHTPOJIS
K- 17 3naer MpaBuIIa MPOBEACHUIO OMBITHO-MPOMBIIIIEHHONW OTPabOTKH
FOTOBHOCTB K TEXHOJIOTMH ¥ MACINTAOMPOBAHHUIO ITPOLIECCOB
TIPOBE/ICHHIO OTILITHO= Vaeer [TpoBoauTE OIIBITHO-ITPOMBIIIIEHHY O 0TpaboTKy
HPOMBIIIIIEHHON TEXHOJIOTMH M MACINTAOMPOBAHHUIO ITPOLIECCOB
OTpabOTKU TEXHOJIOTHH U
MaCIITAOMPOBAHHIO 3HaHUSAMH B TPOBEJEHUH  ONBITHO-IPOMBIILIEHHOM
MIPOIIECCOB Buraneer
OTPabOTKU TEXHOJOTHH U MACIITAOMPOBAHHUIO ITPOIECCOB
TOKA3aTeNM TEXHOJIOTHIECKOTO MPOIIECCAa HA COOTBETCTBUE
NK- 19 3HaeT 6 pott
CTI0COGHOCTD K AHATH3Y VICXO/THBIM HAYYHBIM pa3paboTKam
nokasareJen Vaeer AHAJIM3UPOBATH TIOKA3ATENN TEXHOJIOTHYECKOTO IPOIlEcca
TEXHOJIOTHYECKOTO Ha COOTBETCTBUE MCXO/IHBIM Hay4HBIM Pa3paboTKam
fiporecca Ha CIOCOOHOCTHIO K aHAIIM3Y MOKA3aTeN el TEXHOIOTHIECKOTO
COOTBETCTBUEC MCXOAHBIM IPOLIECCA HA COOTBETCTBUE MCXOIHBIM HAYIHBIM
Hay4YHBIM pa3paboTKaM Buraneer

paspaboTkam

|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA

(18 U)




Paznen 1. KomnbroTepHoe MoaesupoBaHUe OMOTEXHOJIOTHYECKHUX
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 (OpMaIbLHOTO ONIPEACICHUS, M €ro TPaHUIBI B CMBICIOBOM
OTHOIICHUM €Ile HEUETKO OodepueHbl. Takas cUTyarusi XapakTepHa s JF000TOo
HAy4YHOTO HAIPaBJIICHUS Ha CTBIKE €ro CTAHOBJICHHUS U ObicTporo paszButus. C
JIOCTATOYHO  OOIIMX  TO3UIMN  KOMIBIOTEPHOE  MOJICIMPOBAHUE  MOXKHO
paccMaTpuUBaTh Kak OJUH M3 CaMbIX MOIIHBIX METOJIOB U MHCTPYMEHTOB 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 JdakKe B T€X CIydasX, KOT/a JeJiaTh 3TO Ha peaiIbHOM OOBEKTE
MPaKTUYECKH HEBO3MOXXHO WM HerenecooopasHo. (OCHOBY COBPEMEHHOTO
KHOCPHETHYECKOTO0  IOAX0Jla K pelIeHUI0 3ajJad aHajdu3a W CHHTe3a
OMOTEXHOJOTUUECKUX OOBEKTOB COCTaBJsieT CUCTEMHbIM aHanu3. CylIHOCTh
CHCTEMHOI'0 aHajiM3a OMNpEAeseTCsl €ro CTpaTerueid, B OCHOBE KOTOPOH Jexkar

oO011IMe MPUHIIUIIBI, MPUMEHUMBIE K PEIISHUIO JIF0O0M CUCTEMHOM 3a1a4uH.
K HUM MOXHO OTHECTH:

1) uerkyio (GHOpMYIHpPOBKY LIETH HCCIEIOBAHUS, MOCTAHOBKY 3aJadyd IIO
JOCTHXKEHUIO 33/IaHHOM 1IeJIA U onpeeleHre Kputepus 3PpPeKTUBHOCTU peleHus

3aJ1a4H;

2) pa3paboOTKy pa3BepHYTOM CTpaTerMu MHCCIENOBAaHUS C yKa3aHUEM
OCHOBHBIX JTallOB ¥ HANpaBlIeHHH B PEIICHUW 3aJadd: I[OCJIeI0BaATEIHHO-

napajuiCJibHOC IPOJABHUIKCHUC 110 BCCMY KOMINICKCY B3aMMOCBA3AaHHBLIX 3TallOB H



BO3MOJKHBIX HaNpaBJICHUI; OPraHu3alyio IMOCIEAOBATENbHBIX MPUOIMKEHUA H
NOBTOPHBIX LUKJIOB UCCJIEIOBAHUN HA OTIEIBHBIX dTanax; MPUHIUI HUCXOASAIICH
VepapXuu aHalIu3a U BOCXOIALIEN MEPAPXUM CUHTE3a IIPU PEUICHUH COCTABHBIX
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 YIPABISIOIUMU U BO3MYIIAOIIUMHU BO3ACHCTBUSMHU.
MeTononoruss MaTeMaTUHYECKOTO MOJIECIMPOBAHUS MPEyCMAaTPUBAET TIIATEIbHYIO
oTpaOOTKy Mojeneid. Pa3BuTue MNPUKIAIHBIX  OMOTEXHOJIOTHH, THOKHX
aBTOMATU3UPOBAHHBIX MPOU3BOJICTBEHHBIX CUCTEM U YCTPOWCTB U JIPYTUX OBICTPO
Pa3BUBAIOIIMXCS HAYKOEMKHMX OTpaciedl NPUBEIM K JAJIBHEUIIEMY YCIOKHEHUIO
pa3padaTbIBaEMbIX u AKCILTYaTUPYEMBIX TEXHUYECKUX YCTPOMCTB,
OMOTEXHOJIOTMYECKUX IPOLIECCOB, alnaparoB U cucteM. VX skcrepuMeHTaIbHas
oTpaboTKa craja TpeOoBaTh BCE OOJBIIMX 3aTPaT BPEMEHU M MaTepHATbHBIX
pPECYpPCOB, a B Psijie CIy4yaeB €€ MPOBEJACHUE B MOJHOM 00bEME MPEBPATHIIOCH B
npobiieMy, He HUMEIOLIYI0 PUEMIIEMOI0O peleHus. B 3THX yCIOBUSX CYIIECTBEHHO
YBEIUYMWIIOCH 3HAYEHHE PACYETHO-TEOPETUYECKOI0 aHAIN3a XaPAKTEPUCTUK TAKHX
YCTPOMCTB, TEXHOJOTMM M CcHUCTEM. OTOMY CIOCOOCTBOBaJl W TPOPHIB B
COBEPIIECHCTBOBAHUM  BBIYHUCIUTEIBHOM TEXHHUKM W YHCIEHHBIX METOJOB,
NPUBEAIINA K TMOSBIEHUIO cOBpeMeHHbIX OBM ¢ (deHomMeHanbHBIMH 00BEMOM
namMsTH U CKOPOCTBIO BBINOJIHEHUS apudmernyeckux omnepauuil. B pesynbraTe
BO3HMKJIA MaTepuajibHasg 0a3a JJid CTAHOBJIEHUS M OBICTPOro pa3BUTHUSA
KOMITBIOTEPHOTO ~ MOJIETTUPOBAHUS  (MAaTEMaTUYECKOTO  MOJCIUPOBAHUS U
BBIYMCIIUTEJIBHOTO  JKCIEPHUMEHTA) HE TOJBKO B  KAayeCTBE  pacCyeTHO-
TEOPETUUYECKOr0 COMPOBOXKIAEHUS HA CTAAUN OTPAOOTKH TEXHUYECKUX YCTPOMCTB,
TEXHOJOTMUECKUX IMPOIIECCOB, allllapaToB U CUCTEM OMOTEXHOJOTUH, HO U MPU UX
IPOEKTUPOBAHUHU, NMOAOOPE M ONTUMHU3ALMHU HMX DKCIUTyaTallMOHHBIX PEXKHUMOB,
aHaJIM3€ HAJCKHOCTU M INPOTHO3UPOBAHMU OTKA30B M aBApPUHWHBIX CHTyaluH, a
TakK€ TPU OICHKE BO3MOXKHOCTEH (POpcHpOBaHHS  XapaKTEpPUCTUK U

MOJCPHU3ANN TEXHUYCCKHUX YCTPOﬁCTB, TCXHOJOTHYCCKUX IMpoUEeCCOB,



anmaparoB U cucTteM OuorexHojoruu. KommnbploTepHOE MOJEIUPOBAHUE
OMOTEXHOJOTUUYECKUX 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 BOJIIOLUN
CHUCTEM U KOMIIBIOTEPHOI'0 aHAJIN3a IIPUUYNHHO-CIIEACTBEHHBIX CBSA3EH HA MUKPO- U
MaKpOypOBHSX; OTCJICKUBAHUE JUHAMUKU (YHKIIMOHUPOBAHUS OCHOBHBIX
AJIEMEHTOB  OWMOTEXHOJIOTMYECKUX  CHUCTEM,  IO3BOJISIONIEH  MPUHUMATh

OIITUMAJIBHBIC PCHICHUS B PCKHUMC OIICPATHUBHOI'O YIIPABJICHUA.

CoOCTBEHHO KOMIIBIOTEPHOE MOCIMPOBAHUE MPEACTABIISIET COOON TpoIiecc
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 (aaropuT™MoB) €€ (YHKIIMOHUPOBAHHUS C ITOMOIIBIO
peanu3yeMbIX Ha KOMITbIOTEPAX BBIYUCIUTEIHHO-IOTHYECKUX aJITOPUTMOB. Takum
obpazom, poIiecc KOMITBIOTEPHOTO MOJCIUPOBAHUS  BKIIOYACT U
KOHCTPYHPOBAaHUE MOJCIH, M €€ TNPHUMEHECHHE ISl PEIICHUS TOCTaBICHHOMN
3a/layu: aHajau3a, UCCICAOBAHMS, ONTHMH3AIMA WM CHHTE3a (MPOSKTUPOBAHUS)

OMOTEXHOIOTHYSCKUX IIpOoLCcCCOB, aIlrrapaToB U CUCTCM.

He menee BaxxHO W TO, YTO COBpEMEHHBIC CpelcTBa HHTepdelica marT
BO3MOYKHOCTh BecTH ¢ DBM mumanor - aHaau3upoBaTh ajlbTEPHATUBBI, TIPOBEPSATH
TUMOTE3bI, IKCIIEPUMEHTHPOBATh C MaTEeMAaTHUYECKUMU MojiesmMu. [IpakTudeckas
peanu3anys BO3MOXKHOCTEH KOMIIBIOTEPHOTO MOJCIMPOBAHUS CYIIECTBECHHO
NoBbIMIAET A(P(PEKTUBHOCTh WHKEHEPHBIX Pa3pabOTOK OCOOCHHO MPHU CO3AaHUH
MPUHITUITHATHHO HOBBIX, HE UMEIOIUX MPOTOTUIIOB TEXHOJOTUYECKUX MAIIUH H
npuOOpOB, MaTEpHUaIOB W TEXHOJOTHH, YTO TMO3BOJISIET COKPATUTh 3aTpaThl
BPEMEHU W CPEJCTB HAa WCMOJH30BAHME B TEXHUKE M TEXHOJIOTHSX IMEPEIOBBIX

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



OTMedeHHBIE BO3MOKHOCTH KOMIIBIOTCPHOT'O MOACIIMPOBAHHA CHIC JaJICKO HC
HCUCpIIanbl, MNOPCACTABIIAIOTCA  OOCTATOYHO  IICPCIICKTUBHBIMH W IIO3TOMY

34CJIIYKUBAIOT OCTAJIbHOTO PACCMOTPCHUA.

Tema 2.001ue cBeIeHUS 0 MATEMAaTHYECKUX MOIEJIAX U KOMIILIOTEPHOM
MOJEJTUPOBAHUH

W3yyast cloKHBIE TEXHOJOTHYECKHUE TIPOLECChl, ammapaTbl ¥ (PU3MKo-
XUMUYECKHAE SBJIICHUS, MBI HE MOXKEM YYeCTh Bc€ (DaKTOpPBI: KaKue-TO
OKa3bIBAIOTCSl CYIIECTBEHHBIMHU, a KaKHUMH-TO MOHO TMpeHeOpeub. [lpu sTom
BBIJIBUTAETCSI CHUCTEMa JIONMYIICHUM, KOTOpas TIIATEIbHO OOOCHOBBIBACTCS U
MO3BOJIIET BBIABUTh M YYECTh NPU MATEeMaTUYECKOM OINMCAaHUM Haubosee
XapaKTepHbIE YEpThl HccleayeMoro ooObekTa. B pesynbrare dopmupyercs
MaTeMaTH4ecKas MOJIeNIb UCCIIEIyEMOro TEXHOJIOrnueckoro oobekra. B mporecce
KOMITBIOTEPHOT'O MOJICITUPOBAHUS HCCIIEIOBATENh UMEET JIEJIO0 C TPeMsi 00bEeKTaMu:
CUCTEMOM  (pealibHOM, MPOEKTUPYEMOW, BOOOpakaemoii), MaTeMaTHYECKOU
MOZENBI0 U IporpamMmor OBM, peanusyromen alroputM pelIeHUs YpaBHEHUU
MoJend. TpaguurOHHAs CXeMa KOMIIBIOTEPHOIO MOJCIMPOBAHUS KAaK €IUHOIO
rpolecca MOCTPOCHUSI U UCCIEAOBAHUSL MOJIENIM, UMEIOIIETO COOTBETCTBYIOIIYIO
MPOTrPAMMHYIO TIOJJIEPKKY, MOXET OBITh TMPEJCTaBICHA B BHJIE COBOKYITHOCTH
sranoB. Mcxons U3 TOro, 4ro KOMObIOTEPHOE MOACIUPOBAHUE MPUMEHSETCS IS
HCCIICIOBAHUS, ONTUMM3AIMU U TPOCKTUPOBAHUS PEATBHBIX TEXHOJIOTHMYECKHUX

00BEKTOB (CUCTEM), MOYKHO BBIJICTTUTH CJIEIYIOITUE ITAMBI ATOTO MPOIlecca:

1) omnpeneneHue o0OBEKTa - YCTAHOBJIICHHE TpaHUIl, OTPAHUUCHUH U

n3Mepurenei 3pHEeKTUBHOCTH PYHKIIMOHUPOBAHUS O0BEKTA;

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

00BEKTa K HEKOTOPO JIOTMuecKor cxeme (adcTparupoBaHue);

3) ompeneieHne O0OBEKTa - YCTAaHOBJICHHWE TpaHMIl, OTPAHUYCHUU U

u3MepuTenei 3QpHeKTUBHOCTH (PYyHKIHOHUPOBAHUS OOBEKTA.

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

00BEKTa K HEKOTOPOU JIOTHUECKOU cxeme (abcTparupoBaHue);



5) MOATOTOBKY JIaHHBIX - OTOOP JaHHBIX, HEOOXOIUMBIX JJISI TTOCTPOCHUS

MOJIEJIN, ¥ MPEJICTABIIEHNE UX B COOTBETCTBYIOLIEH (popMme;
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 Ha OCHOBAHHUH 06pameHH51 K MOACIIN,

8) crparernueckoe IUTAHUPOBAHWE - TUTAHUPOBAHWE BBIYMCIHTEIHLHOTO

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

9) TakTHUYECKOE MIAaHUPOBAHUE - OINpEAeTCHUE CIIoco0a MPOBEACHUS KaXKI0M

CEPHUU UCIIBITAHNUN, TPEYCMOTPEHHBIX IJIAHOM JKCIIEPUMEHTA,

10) OKCIICPUMCHTHUPOBAHUC - IIPOLCCC OCYHICCTBIICHHUA HMMHTAIIUHU C LICIBIO

MOJYUYCHUA KCJIIACMBIX JAHHBIX W aHAJIM3a YyBCTBUTCIIbHOCTH,

11) uHTEpIIpETAINIO - TOCTPOSHUE BBIBOJIOB 10 JAHHBIM, MMOJTYYEHHBIM ITyTEM

HMHUTaAlHUN;

12) peanuzanmio - MPAKTHUYECKOE HCIOJIb30BAHHWE MOJEIU U PE3YJIbTAaTOB

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(hHOpPMYJIUpOBaHHAs 3ajadya MOXET 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 OOBEKTa, Ha3bIBAIOT
MaTEMaTHYECKON MOJIENbIO 3TOT0 O0BEKTA.

B  nmocrarouno  o0mem  ciayyae — M3y4aeMbIi  TEXHHYECKUH  WJIH

texHosornuecknii 00beKT (TO) KOJMYECTBEHHO MOXKHO OXapakTepU30BaTh



Bektopamu x(R), a(R), Y(R), m RK, BXOIHBIX, BHYTPEHHHX, BBIXOJHBIX H

HEOMpeAeTICHHBIX (BO3MYIIAONINX ) IEPEMEHHBIX (MapaMETPOB) COOTBETCTBEHHO.

N3 ckazaHHOTO paHee CIEAYET, UTO MPU U3YUYCHUHU PEabHO CYIIECTBYIOIIETO
win MeiciauMmoro TO matemaTudyeckue METoJbl MpUMEHSIOT K ero MM. Ilpuyem
9TO TpuUMeHeHHe OyneT 3¢ EKTUBHBIM, €ClIM cBoWcTBa MM yIOBIETBOPSIOT
OTpeIeJICHHBIM TpeOOoBaHUSIM. PacCMOTpUM OCHOBHBIE U3 3THX CBOMCTB. [lomHOTA
MM 1no3BoJisIET OTpa3uTh B JOCTATOYHOW MEPE MMEHHO T€ XApPaAKTEPUCTUKUA U
ocobenHoctu TO, KOTOpbIE UHTEPECYIOT HAC C TOUKH 3PEHUSI TOCTABICHHOM 1EIH
MPOBEICHUA KOMIIBIOTEPHOTO MOJEIHpoBaHus. Hampumep, Moaenb MOKET
JIOCTATOYHO TIIOJTHO OMMCHIBATh MPOTEKAIoUMe B OOBEKTE MPOILIECChl, HO HE
OTpaxaTh €ro rabapuTHbIC, MACCOBBIC WJIM CTOMMOCTHBIE MOKa3aTeu. [IpuunHHO-
CJICICTBEHHYIO CBSI3b MEXJy HAIIMMHU MapamMeTpaMu OyaeM 3aJaBaTh C MOMOIIbIO
MHOECTBa (DYHKIIMOHAJIBHBIX CBsI3eil. DnemeHTamu MHOXkecTB AY X,, MOTyT
ObITh uncna uinu (QyHKuu, a sneMeHTaMd @ - COOTBETCTBEHHO (DYHKIIMHM WIIH
omepaTtopel. Bce MHOXKECTBa KOHEYHBI, OJHAKO YHCIO JJIEMEHTOB B HHUX
nocTaTtoyHo Benuko. MuoxkectBo @, oToOpaxkaroiee 3aBUCMMOCTH BEKTOpa
BBIXOJIHBIX TEPEMEHHBIX Y TEXHOJOTUUECKOTO O0BEKTa OT €ro BXOJHBIX
MEepEMEHHBIX X, BHYTPEHHHMX MMapaMeTpoB A M BO3MYIIAIONIUX BO3JCHCTBUH,
OyZieM Ha3bIBaTh MaTeMaTU4YECKOM Mozenbio. O4eHb yacTo MHOKecTBO D cocTouT
W3 CUCTEMbI YPaBHEHUM, TOATOMY ONpEIeICHHE MaTEMAaTUUYECKON MOJEIN 00BEKTa
MOKHO TaKke C(HOpMYIUPOBATh CICAYIONIUM 00pa3oM: MaTeMaTUYeCKast MOJICIh -
CUCTEMa YpaBHEHHUM, CBSI3bIBAIOIIAsl BBIXOAHBIE mapamMeTpbl Y OO0BEKTa C
BXOJIHBIMM TIapaMeTpaMu X, BHYTPEHHUMH IMapamMeTpaMu A TMNpu HaJu4ddd
BIIMSIHUASL  BO3Myllaromux mnapamerpoB. [lomHota Momenu — omnpenensiercs
JOMYIIEHUSIMHA, KOTOPBIE MBI TMPUHSIU MPU COCTABICHUHM CHUCTEMBl YpPaBHEHHUI
MaTeMaTu4ecKor mojenu. JlomymeHus - sSBIeHus, KOTOPBIMH MBI MpeHeOperaeM
npu mnocrpoeHun MM. Toudocth MM  maeT BO3MOXKHOCTH 00ECICUUTH
MPUEMIIEMOE COBITAJICHUE PEAIBHBIX M HAWJACHHBIX Ipu nomom MM 3HaueHni

BBIXOJIHBIX NIepeMeHHbIX TO.



AnexBatHOCTh MM - 3T0 cmocoObHOocTh MM  oTOOpakaTh BBIXOJHBIE
nepeMeHHble TO ¢ OTHOCHUTENBHOW MOTPEHIHOCTHIO HE 00jiee HEKOTOPOro

3aJaHHOT'O 3HAUYCHMUS ?.

OKOHOMUYHOCTE MM OIIEHHMBAIOT 3aTpaTaMu Ha BBIYUCIUTEIBHBIE PECYPCHI
(MalmMHHOE BpeMs U MaMsTh), HEOOXOAUMBIE JIJISi TPOBEACHUS BBIYUCIUTEIHLHOTO

skcriepuMmenta ¢ MM Ha OBM.

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

BBIYHUCIIMTCIIBHOTO 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 »siaemMeHtamu. Tomonorndeckyro MM
11eJI€CO00pa3HO MPUMEHSITh Ha HAYaJIbHOW CTaJIMM HCCIIECOBAHUS CJIONKHOTO TIO
ctpyktype TO, cocTosiiiero u3 OOJBIIOT0 YKCIA AJIEMEHTOB, MPEXKAEC BCEro I
ySICHEHUS M YTOYHEHMs] MX B3auMOcBs3u. Takue MM wumeror dopmy rpados,
TaOJUIl, MaTPHIl, CIHCKOB M T.I.; €€ IIOCTPOCHHUIO OOBIYHO MPEIIICCTBYET
pazpabotka crpykrypHoit 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.
['eomeTpuueckue MoJeIM HaXOAAT TPUMEHEHuEe IMpu 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) mpocTO¥ ¥ MOHATHOM MOJIL30BATEINIO;

2) 1ieTIeHANPABICHHOM;

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

4) ynoOHOM B yIIpaBleHUU U OOpaIlCHNH;

5) moNTHOM ¢ TOYKHU 3peHHsI BO3SMOXKHOCTEH pelIeHHsI IIOCTABICHHBIX 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 0o0Jiee CI0KHOU U TOYHOM.
Tema3.MeT010,10rusi KOMIILIOTEPHOT0 MOAEJIMPOBAHUS

Ha nmnepBom »Tanme ocymectBisiercs HehoOpMaldbHBIA TEepexoa  OT
paccmarpuBaeMoro TO k ero pacuetHoil cxeme. IIpu 3TOM B 3aBUCUMOCTH OT
HAlpPaBJICHHOCTH BBIYMCIUTEIBHOIO JKCIIEPUMEHTA W €r0 KOHEYHOW el
aKLEHTUPYIOT T€ CBOMCTBA, YCIOBUS padb0oThl 1 oco0eHHOCTH TO, KOTOphIE BMECTE
C XapaKTEPU3YIOIINMHU UX MapaMeTpaMU JI0JHKHBI HANTH OTPa)KEHHE B PacUETHOM
cXeme, M, Ha00OpOT, apryMEHTUPYIOT JOIMYIIECHHUS], TO3BOJISIIONINE HE YUYUTHIBATH
npu MoAenupoBaHuMU Te KadectBa TO, BIUMAHME KOTOPBIX MPEANONATalOT B
paccMaTpuBaeMOM cllydyae HecymecTBeHHbIM. I[lpu paspabGorke HOBbIX TO
YCIICIIHOE TPOBEICHUE MEPBOTO ATana B 3HAYUTEIBHOW CTENEHH 3aBUCHUT OT
po(eCCHOHANLHOTO YPOBHS HMH)XEHEpPA, €ro TBOPYECKOTO TOTCHIHANA W
uHTyniuu. [loHOTa M MpaBWIBHOCTH y4e€Ta B pacueTHOM cxeme cBouctB TO,
CYIIECTBEHHBIX C TOYKH 3PEHUS TMOCTABJICHHOW LEIH MCCIEHOBAHMS, SIBISIOTCS
OCHOBHOW MPEANOCHUIKON MOJYYECHUS B JAJbHEMIIEM JOCTOBEPHBIX PE3YJIbTATOB

MAaTeMaTUYCCKOTIO MOJACITIUPOBAHMA.

Ha stoMm ke 3Tane nmpoBOIAT Ka4€CTBEHHBINM U OLIEHOYHBIN KOJWYE€CTBEHHBIN

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



JUKBUJAIUS KOTOPBIX NOTPEOYET YTOUHEHUSI WM MEPECMOTpa PACUETHON CXEMBI
TO. KosnyecTBEHHbIE OLEHKH MOTYT JaThb OCHOBAHMS YHPOCTUTH MOJIETD,
UCKIIIOYMB W3 PACCMOTPEHMSI HEKOTOPBIE IIapaMeTpbl, COOTHOILICHMSI WM HX
OTJIEJbHBIE COCTABJISIIOLNIME, 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, MOJE3HO NOCTPOUTh TAKOW YIPOIICHHBIN BAPUAHT
MM, KoTopplii TO3BOJST OBl MOJMYYUTh WIM MPHUBIECYb H3BECTHOE TOYHOE
pemieHre. OJTO pEHIeHHE 3aTeéM MOKHO HMCHOJb30BaTh ISl CPaBHEHUS MpU
TECTUPOBAHUM PE3YJBTATOB Ha IOCIEAYIOIIMX JTamax. BTopol sram cBA3aH ¢
pa3paboTkoil MeTosia pacueTra chOpMyJIMPOBAHHON MaTeMaTU4YECKOW 3a7auu, Uiy,
KaK TOBOPSAT, BBIYMCIUTEIBHOTO WM MOJEIUpPYIOIIEro airopurma. MakTU4ecKu
OH TMPEACTABIIAET COOON COBOKYNHOCTH airedpandeckux (opMyll, 10 KOTOPHIM
BEIyTCS BBIYUCIICHMS, W JIOTHYECKHX YCJIOBHH, ITO3BOJSIOIINX YCTaHOBUTH
HY)KHYIO TIOCJIE€IOBATEIbHOCTh MPUMEHEHHS] 3TUX (QopMys. BeluucnurenbHble
QJITOPUTMBI TOJKHBI HE NCKaKaTh OCHOBHBIE CBOMCTBA MOJIEIH U, CJIEI0BATEIIBHO,
UCXOJJHOTO  TEXHOJIOTMYECKOr0  O0BEKTa,  ObITh  SKOHOMUYHBIMH U
alalTUPYIOLIUMUCS K OCOOCHHOCTSIM perraeMbix 3anad [lo metony cocraBieHMs
ypaBHeHHH ((PyHKIIMOHAIBHBIX 3aBHcuMOcTel F, f) MM ux MOXHO Mopa3ienuTh
Ha  (QopManbHble  (IMIIMPUYECKUE, PErPECCHOHHbIE) U  HehOopMallbHbIE
(ananutuueckue). [lpu mocTpoeHWMH HMIUPUYECKUX (perpecCHoHHbIX) MM
CTpYKTypa (pyHKUIHMOHAIBHBIX 3aBUcuMocTel F, f 3amaercss Ha 0OCHOBE HEKOTOPBIX
(bopMalIbHBIX COOOpaXEHUI, HE HMMEIOIIMX CBS3M C THUIIOM TEXHOJIOTHYECKOTO
00BEKTa, €ro KOHCTPYKTHBHBIMU OCOOEHHOCTSIMH, MEXaHM3MaMH MPOTEKAIOIINX
npoueccoB. 3aaanue F, f B popmanbubix MM npou3BoauTCsl ¢ yueToM ynoOcTBa
MOCJIEAYIOIIETO UCIOJb30BaHUSl YPABHEHHUI WIIM IIPOCTOTHI ONPENENIEHUsI BEKTOpa
a MO DJKCIEepUMEHTaJbHbIM JaHHbIM. [lom ymoOcTtBoM wucmonb3oBanus MM
NOHMMAETCS BO3MOXXHOCTh IOJYyYEHUS] AHAIUTUYECKOTO pelIeHus , y(X,a) WM
HKOHOMUYHOT'O HaXOXKACHHS MPUOIKEHHOTOo perieHns Ha DBM u ucnonabpzyembix

KOMIIBIOTCPOB.



Tema 4.MaTremMaTuueckue 1 KHHETHYECKHE MO/JIeJ TN
OMOTEXHOJIOTHYEeCKUX MPOLECCOB

OcylIecTBICHUE OTACIBHBIX JTallOB  KOMIIBIOTEPHOTO  MOJICIUPOBAHUSA
TpeOyeT omnpeIeICHHBIX 3HAHHUM, HABBIKOB M TIPAKTUIECKON MOJATOTOBKH B 00J1aCTH
TEXHOJIOTUYECKUX OOBEKTOB IMOJABEPracMbIX MAaTEeMaTHUECKOMY MOJCIHPOBAHUIO.
OCHOBHBIM TOHATHEM B 00JIaCTH OMOTEXHOJOTHYECKHX TIPOILIECCOB U CHUCTEM
ABJISIETCA TIOHSTHE OMOTEXHOJOTHH. BHOTEXHOJIOTHS - 3TO IEJCHANPAaBICHHOE
MOJy4YeHWE IICHHBIX [IJI1 HApOAHOTO XO3SHWCTBA MW PA3UYHBIX oOjacTei
YEJIOBEUYECKOW JEATEIIBHOCTU MPOJYKTOB, B MPOLECCE KOTOPBIX HCHOJIB3YETCS
OMOXUMHUYECKasl JEATeIbHOCTh MUKPOOPTaHU3MOB, U30JIMPOBAHHBIX KJIETOK WU

X KOMIIOHCHTOB.

B Ka4y€CTBC OCHOBHBIX BHUO0B OMOXMMHYECKOMI ACATCIBbHOCTHU
MI/IKpOO6’beKTOB, HCIIOJIB3YCMBIX B 6I/IOT€XHOJ'IOI‘I/II/I, KaK IIpaBHJIO, BBICTYIIAIOT

CICAYIOIIHC:

Poct kieTo4HON Macchl OMOpEareHTOB, KOTOpPBIE U IPENCTaBISIOT CO0OM
nponykr. K maHHOMy Kiaccy IIpOLIECCOB OTHOCHUTCS IIOJYYEHHME IEKapCKUX
JIPOXOIKEW B TMHILIEBOM IPOMBIIIJICHHOCTA, KOPMOBBIX JIPOXIKEN B CEIBCKOM

XOBHP'ICTBG, BaKIIMH B MCIUIINHC.

Oo6pazoBanue (OMOCHHTE3) B MPOIECCE POCTAa W PA3BUTHS KJICTOK IEHHBIX
OMOXMMHYECKHUX TPOJYKTOB - HEKOTOPBHIC W3 KOTOPBIX BBIACIAIOTCS B CpPEay
(BHEKJICTOYHBIE  TMPOJYKTHI), HEKOTOpPhIC HAKAIUIMBAIOTCI B  OHWoOMacce
(BHYTPHMKJIETOUYHBIC MPOIYKTHI). B 3TUX CiTydasx MpOM3BOACTBO CYIICCTBYET paju
MOJIy4EHHUsSI TAaKUX MPOAYKTOB, a HE caMOi OMOMACChI, KOTOpasl 4acTo SBJISCTCS

0aJ1acTOM.

buotpancdopmanus - mpoiiecc, B pe3ynbTare KOTOPOro Moj BO3JAEHCTBHEM
OMOJIOTMYECKON NIeATENBbHOCTH MHUKPOOPIaHU3MOB WM (DEPMEHTOB MPOUCXOIUT
M3MEHEHHE XMMUYECKOTO0 COCTAaBA MCXOIHOI0 XMMHUYECKOro BemecTsa. [Ipumepom

npoiiecca OMoTpancHopMaluu SIBISIETCS MPEBPALLEHUE TIIFOKO3bI BO (PYKTO3Y MO



BOSI[CI\/'ICTBI/ICM (I)epMeHTa TIFOKOU30MEPA3bl WK TINIMICPHUHA B TUOKCHUALICTOH 11O

BO3/1€HCTBUEM INIIOKOHOOAKTEPUH.

[TorpebneHne MHKpOOpraHU3MaMu U3 KHUJAKUX Cpell Pa3jIM4YHbIX BEIIECTB,
KOTOpBIEC SIBISIOTCS 3arps3HUTENsIMH. B Xome maHHBIX mpoleccoB Omomacca
MUKPOOPTraHU3MOB SIBJSIETCSI NPOMEKYTOUHBIM —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 TCJIAX.
HpI/IMepOM AaHHBIX IIPOLCCCOB SABJIACTCA MI/IKpO6I/IOJ'IOFI/I‘-ICCKOC BBIIIICIIAYNBAaHUC

METaJUIOB U3 Py B TOOBIBAIOIIEH U METAJUTYPIHYE€CKOU MPOMBIIIIEHHOCTH.

Hcnonp3oBaHne OMOXMMHUECKON AESITEIbHOCTH MUKPOOPIaHU3MOB C ILIEJIBIO
o0pa30BaHus T'a30B U 3a CUET 3TOTO CO3/IaHUsI, HAIPUMEDP, TOPUCTHIX MATEPHUAIIOB.
JlaHHBIE TIPOLIECCHI IIUPOKO HCIOJB3YIOTCS B IHILEBOW INPOMBIIUIEHHOCTH IIpU
IPUrOTOBJICHUM XJie0a, MMBa WM IaMIiaHckoro. [Ipu marematnyeckoM OnucaHuM
IIEPEYUCIIEHHBIX IIPOLIECCOB OCHOBHAs 3ajada CBOJAMUTCS K OLEHKE pEaKkIuu
MUKpPOpPEareHTOB Ha pa3iuyHble Bo3Myliawoomue Qaxtopsl cpensl. [Ipum sTom
MUKpPOpEareHTbl  MPEJICTaBISAIOT  COOOM  BechbMa  CJOXKHBIE  OOBEKTHI,
MAaTeMaTHYECKOE€ ONMCAHWE KOTOPBIX C TPAAUMLHMOHHBIX IMPEACTABICHUN
OPUMEHSEMbIX JUIS ONHMCAHUSA TEXHOJIOTMUECKUX OOBEKTOB  OKa3bIBAETCS
3aTPyIHUTENIbHBIM W BO3MOXHO TOJBKO Ha OCHOBE OOLIMPHOW CHCTEMBI
nomyiieHud. B Buay 3TOTO B MOCIENHHME NECATHICTHS OCOO0W MOMYJISIPHOCTHIO
MOJIB3YEeTCsl CHHEPreTHYecKuil moaxond, paspadoranubeii I'. Hukomscom u WU.
[IpuroxuHpIM 11 HEPAaBHOBECHBIX CHCTEM B XUMHUHU W Ouonoruu. Jpyrum
pacnpoCcTpaHEHHBIM METOJOM OINUCaHUSI OMOTEXHOJOIMUECKUX MHUKpPOpPEareHTOB
ABJISIETCA TPUMEHEHUE TE€OMETPUUYECKUX MOJIENIE, HA3bIBAEMBIX KIIETOYHBIMU
aBTomaTtamu. Kilerounble aBTOMAaThl OBLITH BIIEpBBIE paccMOTpeHbl (pon Herimanom
u Ynamom B 1948 r. u no3anee nonyaspuzuposansl /. Konseem B 1970 r. B Buze
urpbl «Kuzub». OCOOEHHOCTBHIO KJIETOYHBIX aBTOMATOB SIBJISIETCS TO, YTO OHU

MPEICTABIIAIOT COO0N MaTeMaTUYECKYI0 HACATU3AINI0 OMOJIOTHUYECKIX CHCTEM, B



KOTOPBIX MPOCTPAHCTBO U BPEMsI TUCKPETHBI, a (PU3WYECKUE MapaMeTphbl CPEJIbl
IIPUHAMAIOT KOHEYHOE MHOXECTBO JUCKPETHBIX 3HAQYEHUM. Y Ka3aHHbIE
MaTeMaTHYECKUE MOJIEIN IIUPOKO HCIOJIB3YKOTCA JJIsI OIMCAaHMS CIIOXKHBIX
OMOJOTMYECKUX MPOLECCOB M CHUCTEM, NPUMEPAMH KOTOPBIX MOTYT SIBISATHCA:
IPOLECChl MYTAllMM IITAMMOB MHKPOOPTaHU3MOB, CIIOKHbIE OWOXMMUYECKUE

IMPOLCCChI (HaanMep, I‘J'II/IKOJIH?)), IMpoHcCChl 3BOJIIOOUHU 3KOCUCTCM M MHOI'HC

JIpyTHE.

KuHernka OHOTEXHOJOTMYECKUX IMPOLIECCOB HU3y4aeT 3aKOHOMEPHOCTH
U3MEHEHUSI CKOPOCTH pOCTa MHUKpPO- OpPraHM3MOB M OHMOCHMHTE3a MPOAYKTOB
MeTaboJIM3Ma B 3aBUCUMOCTH OT TEKYIIMX KOHUEHTpALHii cyOcTpaToB, OMOMACCHI,
IpOAYKTOB MeTabosu3Ma, 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 IOPU ATOM TMOJIAraloTCAd 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 MPOLIECCOB

NMEPUHOAUIECCKOTO 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 MUKPOOPraHU3MaMu 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. OOpa30oBaBUIYIOCS KYyJIbTYpaJbHYIO

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



KyJbTypaJIbHasi JKUJIKOCTb HE SABJISETCA OJHOPOAHOW. Bo-NepBbIX, KIETKH
MUKPOOPTaHU3MOB MOTYT OOBEAUHATHCSA, 00Opa3ys arjoMmepaThbl; BO-BTOPBIX,
HEOJHOPOJIHOM SIBJISIETCS cama INMTATENbHAs cpefa: B HEM MOTYT COJIEpXKaThCs
JVCIIEPTUPOBAHHBIE KAIUIM IUI0X0 PACTBOPUMBIX YIVIEBOAOPOIOB U ITy3bIPHKH Ia3a.
Kpome TOro, HeEOAMHAKOBBIMH MOTYT OBITH M pa3Mepbl KieTok. [lpu
MOJIEJIMPOBAHUM TIEPUOJUYECKOTO Ipolecca OWOCHHTE3a INpPU HEOJHOPOIHOM
OroMacce IMonararT, YTO JIMMUTHPYIOUIMN CyOCTpaT HAaXOJUTCS B MUTATEIbHOU
Cpelle B paCTBOPEHHOM BHJIE, a OMomacca, 3arpykaemasi B anmnapar, peacTaBisieT

CO00 COBOKYITHOCTb OT/AEJIBHBIX arjJOMepaToB Pa3IM4HON MaCChI.

Tema2.MaTemaTudeckoe MOJCJIUPOBAHME MPOLHECCOB HENMIPEPBLIBHOTO

KYJbTHUBHPOBAHUSA MUKPOOPTaHNU3MOB

EcTe 1Be pa3sHOBUAHOCTM HENPEPBIBHBIX MPOLIECCOB KyJIbTUBUPOBAHUS
MUKPOOPTraHU3MOB: IPOLECCHl IOJIHOTO BBITECHEHUS, WIH TyOyJspHbIE, WU
IIPOLIECCHl  IOJHOIO  IEePEMENIMBaHusA, WIH XeMmocTartHele. PaccMmorpum
TyOyJsIpHBINA MpoUEecC KyJIbTUBUPOBaHUS. B X0o1e qaHHOro npoiiecca nuTareabHas
Cpella ¥ IOCEBHOM Marepuas HENPEPBIBHO MOCTYNAOT B almapar, B KOTOPOM HET
0o0paTHOro cMelleHHs. AMMapaT BBINOJIHSAETCS B BUIE JJIMHHON TPyObl OOJBLIOTO

JTaMeTpa.
CtpykTypHas cxema MaTeMaTHUEeCKON Moaenu pepMeHTaTopa.

B noTtokax ra3oB wiM XKHUIKOCTEN NMEPEHOC BEIIECTBA OCYIIECTBIAETCS KaK 3a
CYET HEMOCPEICTBEHHOIO CONPUKOCHOBEHHUS MOJIEKYJI M KX B3aUMOJIECHCTBUS
(MONEKYJSIpHBIA MEPEHOC, ONMpEaeNsieMblii 3aKOHAMH MHUKPOKHMHETHUKH), TaK U 3a
CYET IEPEHOCa BEUIECTBA YACTHULAMH KUAKOCTU - KOHIJIOMEPATAMHU MOJIEKYJI, -
NepeMEIIAIONMMHUCS OT OJHOM TOYKM JAHHOM cCpelpl B APYryro (BUXpEBOU
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(A3HOTO MOTOKA, MEXAHU3M KE

HIepeHoca yepe3 MOBEPXHOCTh pasfena ¢a3 - ¢ THAPOIUHAMUKOW IBYX(a3sHOTO



noroka. [Toatromy npu MakpornepeHoce BelecTBa BaXKHOE 3HaYCHHE IpHoOpeTaer
BUXPEBOE JBMKCHHME >KUIKOCTH, TaK KaK BHUXPHU SBISIOTCA MEPECHOCUYHMKAMU
PHEPIUU U BEIIeCTBa B MOTOKe. B mporiecce NBUXKEHUS KUIAKOCTH 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 BpeMEHEM (JOKaJbHOE M3MEHEHHE), TaK U
opu Tepexoje OT OAHOW TOYKM MPOCTPAHCTBA K JApyrod (KOHBEKTUBHOE

HU3MEHEHHUE).

Tema 3. MaTemaTuueckoe MOJC/JIHPOBAaHUE ITPOIECCOB

Ouorpancpopmanum U OMOKaTAIN3A

buokaranu3 u OuoTpanchopmMaius SBISIOTCS IMPOLECCAMU XUMHUYECKOTO
IpEeBpalleHusl OJHOTO WM Ooyiee BEIIECTB, MPOTEKAIOIIMMHU TMOJ JEHCTBUEM
KaTaJIn3aTopoB-(pepMEHTOB, NMPUMEHSIEMbIX B OUMLICHHOM BHUJAE WU B COCTaBE
KJIETOK MHUKPOOPIaHW3MOB JHOO HM30JUPOBAHHBIX JKUBOTHBIX WJIM PACTUTEIBHBIX
kietok. Ilpu sTtom OuoTpaHchopManmsi - 3TO OTHOCHTEIBHO HEriayOoKoe
XUMHUYECKOE MPEBPALEHUE YK€ B OCHOBHOM C(HOPMHUPOBAHHOTO XUMHYECKOIO
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 IIPOLECCOB

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
NEPEeropojKy), HO MpeIHa3HAYEHbI ISl pa3fielieHHs YacTUll pa3HOro pasMmepa H
HECKOJIbKO OTJIMYAlOTCs M0 JBWXKYIIEW CUJie mpolecca W anmnapaTypHOMY
odopmrnenuto. Tak, Hampumep, AJIs OTICICHUS MUKPOOPTAaHU3MOB U B3BEIICHHBIX
YacTHI] UCTIOJIb3YyETCs MUKpOGUIbTpOBaHKHE. B mpoiiecce BbIAEICHUS U OYUCTKU

MNpOoAYKTa 4Yamic HMCIIOJb3YIOTCA MeM6paHHbIe MCTOJbI APYroro Twuia: Iuajins,



yIbTpad@UIbTPOBAHUE U OOPATHBIA OCMOC, KOTOPHIE TIO3BOJISIIOT OTIIETSTh YXKE HE
TOJIBKO TBEPAYyI (pazy, HO W TPOCTO PACTBOPECHHBIC B JKUIKOCTH MOJICKYJIBI,
npudyeM He 00s3aTeIbHO OYeHb OOJbIIME MO pasMepy. 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 nHacTtosiee BpeMst OMOTEXHOJIOTHUSI aKTUBHO UCIIOJIB3YETCSl B MEIULIUHE JIJIS
MOJTyYEHHUsI BaKI[MH, aHTUOMOTUKOB, BATAMUHOB, UMMYHOMO/YJISTOPOB, MHCYJIMHA,
MMMYHOJEIPECCAHTOB, KPOBE3aMEHUTEIIEH, MOHOKJIOHAJIbHBIX AHTUTE.
[IpuBeneHHBIE TPUMEPBI, KOHEYHO, HE MCUYEPIBIBAIOT BCEX IIEPCIEKTUB
OMOTEXHOJOTUM B MEJUIMHE, HO OHU JEMOHCTPUPYIOT TEPBOCTEIICHHYIO
BOKHOCTh OWOTEXHOJOTHUU [IJII OTOTO BHUJA YEJIOBEUECKOW JICSITEIBHOCTH.
Mepornpustie 3aKifo4aeTcss B MOJIKIOYEHUM METAUIMYECKUX JJIEKTPOIAOB K

MOpaXXEHHOMY YYacCTKy OpraHa.

I[I.B  mocoOum paccMOTpeHbl OCHOBHBIE AaCHEKThl MaTEMaTUYECKOTO
MOJICTUPOBaHUsI OMOTEXHOJIOTMYECKUX TMPOIECCOB W cucteM. JlaHa crtporas
KJIaCCU(UKAIUS MAaTEMaTHYCCKUX MOJICIICH MX CTPYKTypa, CBOMCTBA M OCHOBHBIE
OTIpEJICIICHH S, TIO3BOJISIFOIIUE YETKO OMPENSTUTh 1EIN U 3a/Ja4yd KOMIIBIOTEPHOTO
MOJCIUPOBAHUS W €€ POJIM B HKCCICIOBAHWU CJOKHBIX OMOTEXHOJOTHUYCCKHX
cucteM. [lpuBeneHbl deTkWe TMpEeACTaBICHUS 00  OCHOBHBIX  JTamax
KOMITBIOTEPHOTO MOJICITMPOBAHUS. Ucxons u3 KJaccuuKanuu
OMOTEXHOJIOTHYECKHX MTPOIIECCOB, CHhOPMYITUPOBAHBI OCHOBHBIC KX OCOOCHHOCTH H
OTIUYHS OT XUMHUKO-TEXHOJIOTHUECKHX mporieccoB. Ocoboe BHUMaHKUE 0OpaIIeHO
Ha (yHIaMCHTAIBHBIE MOJICITH POCTa MUKPOOPTAaHU3MOB, HAKOIIJICHUS TIPOIYKTOB
MerabonM3mMa W HM3MEHEHHME  KOHIlEHTpammu  cyOctpata B XOJe
onorexHomornueckux TporeccoB. OIEHEHO BIUSHUE Pa3IUYHBIX (HAKTOPOB

OKpyXarolei cpeapl Ha KHHETHKY JTHX MHpoueccoB. PaccMoTpeHbl U



MNPOUJINIFOCTPHUPOBAHBI TUITMYHBIC 3a/1a4v, BOSHUKAIOINWC IMPHW CHUHTC3C W AHAJINU3C

Pa3INIHbIX HEJIMHEHHBIX OMOTEXHOIOTHYECKHUX IMPpOICCCOB N CUCTCM.

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

3anarne 1. CoBpeMeHHOE COCTOSHME M  TEHACHUWU  Pa3BUTHUSA
OMOTEXHOJIOTUM W METOJIOB cTaHaapTusanuu. CraHmapTuzanus, Kak OCHOBa
0€30MacHOCTH MPOYKIIHH.

3ansitue 2. IIHHOBAIMOHHBICE TEXHOJOTHH B  OHOTEXHOJIOTHYECKOM
MPOU3BOJICTBE,  CIEHUATU3UPOBAHHOE  O000pPYJOBaHHWE  OHUOTEXHOJOTUYECKUX
MPOU3BO/ICTB.

3anusatue 3. MlHTErpupoBaHHBIE CUCTEMBI YIIPABJICHHUS TEXHOJIOTMUYECKUMU
MIPOLIECCAMH.

3ansaTne 4. TexXHUKO-DKOHOMUYECKHM aHaIM3 OHMOTEXHOJOTHUYECKUX
MIPOU3BOJICTBEHHBIX CUCTEM U Jp.

3ansaTne 5.MaremMaTH4YeCKOro  MOJEIUPOBAHUS  OHMOTEXHOJOTMYECKUX
npoiieccoB U cucteM. Knaccuduxaius MaTeMaTHdecKuX MOJIeNIel X CTPYKTypa

3anstue 6.CBOICTBAa U OCHOBHBIC OMPEEICHUS, UCCICIOBAHUN CIIOKHBIX
OMOTEXHOJOTUUYECKUX CUCTEM.

3anusitue 7/.OCHOBHBIC 3TAIbl KOMIIBIOTEPHOTO MOJICIIMPOBAHUSI.

3ansarue 8.Knaccudukanus OMOTEXHOJIOTHYECKUX MPOIIECCOB, OCHOBHBIC
OCOOCHHOCTH U OTJUYUS OT XMMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

3ausatue 9.OyHAaMEHTAIBHBIE  MOJEIM  POCTa  MHUKPOOPTaHU3MOB,
HAKOIUICHUS] TIPOJYKTOB MeTaboju3Ma U U3MEHEHHE KOHIIEHTpaluu cyOcTpaTa B
X0J1e OMOTEXHOJIOTUIECKUX TPOIECCOB.

1. Ornenka BIUSIHHS PAa3IMYHBIX (DAKTOPOB OKPYIKAIOIIEH CpeIbl Ha
KMHETHKY OMOTEXHOJOTUYECKUX MPOIECCOB.

2. TunuyHble 3a1a41, BO3HUKAIOIINE MPHU CUHTE3€ U aHAIN3€ Pa3IMUHbIX

HEJIMHEHMHBIX OMOTEXHOJIOTHYECKHUX IMPOLECCOB N CUCTCEM.



IV. YYEBHO-METOIMNMYECKOE OBECIIEYEHHME
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
Y4eOHO-MEeTOANYECKOE oOecrnieueHue CaMOCTOSATEJIBHON padoThI
oOyyaronuxcs Mo aucuuiuiiHe «CUcTeMbl ympaBieHHs OMOTEXHOJIOTUYECKUMHU
npoueccammu» npeacranieHo B [lpunoxkenun 1 u Bkitoyaer B ceosi:
- IUIaH-TpaUK BBIIOJHEHUS CaMOCTOSATENbHON pabOThl MO JUCLMIUIMHE, B
TOM YHUCJIE IPUMEPHBIE HOPMBI BPEMEHU Ha BBIITOJIHEHHUE 110 KaXKJA0OMY 3a1aHUIO;
- XapaKTepHUCTHUKA 3aJaHUil i1 CaMOCTOSITENbHOU pabOThl 00yYaroMIUXCs U
METOANYECKUE PEKOMEHIAIMY 110 UX BBITTOJTHEHUIO;
- TpeboBaHUs K TPEACTABICHUIO UM  OPOPMIIEHUIO  pE3YyJIbTaTOB
CaMOCTOSITENILHON paboThI;
- KPUTEPUU OLICHKHU BBINIOJIHEHUS CAMOCTOSITENIbHOU paOOTHI.
V. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA
TuII0BBIE KOHTPOJIBHBIE 3a1aHUA, METOAUYECKUE MAaTEpUAIIbl, ONPEACIIAIOIINE
IpOLENypbl OIEHUBAaHWA 3HAHWM, YMEHUHM W HABBIKOB M (WMJM) OIbITa
JeSITEIbBHOCTH, a TaK)Ke KPUTEPUU U TOKa3aTesld, HEOOXOAMMBIE ISl OLCHKHU
3HAHWI, YMEHUH, HABBIKOB M XapaKTEPHU3yIOUIUME HTanbl (POPMHUPOBAHUS
KOMIETEHIIMH B  MpoOLIEcCe  OCBOGHMsSI  OOpa3oBaTENbHOM  IPOrpaMMBI,

npeacTasiieHsl B [Ipunoxenuu 2.

Ne KonTposmpyemsie OueHo4HbIC CPeACTBA -
n/n MoayJau/ pazaensl / Koap! u 3Tanst HAaNMEeHOBaHHUe
TeMbl TUCIUIITHHBI ¢hopmupoBanus TeKY LU MPOMEKYTOUHASI
KOMIIeTeH Mt KOHTPOJIb aTTecTanus
1 | Pazgenl. [K-9; 3naer: ocHOBHBIE | YO-1 — 9K3aMEeH
KommnbroTepnoe [1K-10; | npuHIMIBL cobeceqoBaHue,
MOJIETTHPOBaHNE I1K-16; | opranuzauuu YO-2 -
o6unorexnomornyeckux | [IK-17; | meTponormyeckor | KOJUIOKBUYM
MPOLIECCOB U CUCTEM IK-19 0 obecrieyeHus
MIPOM3BOJICTBA

CEJIbCKOXO3SUCTB
€HHOT'O CBIPbS U
ITHIIEBBIX
MPOAYKTOB
VYmMmeer:
HCITOJIB30BaTh
OCHOBHBIC
MIPUHITUIIBI
OpraHu3alu
METPOJIOTHYECKOT




0 obecrieyeHust
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VI. CHUCOK YYEBHOM JIUTEPATYPbI © TH®OPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas auTEpaTypa
1. MuxkpoOuosornyeckuii KOHTPOIb OMOTEXHOJOTUYECKUX POU3BOCTB

: yuebHoe nocooue s By3oB / H. b. I'panosa, E. C. baGycenko, B. U. [Tanduios

[m ap.]. MockBa : HeJln TLTIOC, 2016. - 139 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:838315&theme=FEFU
2. Muxkpobuonornyeckuii cunres / A. M. bezboponos, I'. UI. KBecuranze

; [oTB. pen. A. I'. Jlobanok]. Cankt-Ilerepoypr : I[Ipocnext Hayku, 2011. - 143 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785480&theme=FEFU

3. buorexnonorust : ydebHoe mocoOue st arpapHbix By30B / B. A.
Uxenkenun. Cankt-IletepOypr : Ilpocmexkr Hayku, 2014. - 335 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:785504&theme=FEFU

4, Jly6ennioBa E.B. CuHTEe3 cucteM aBTOMAaTHYECKOTO YIIPaBICHUS
OMOTEXHOJIOTUYECKUMHU MPOIIECCAMHU c PUMEHEHUEM METOJ0B
arMmpOKCUMUPYIOLIETO U HEUPO-HEUETKOI0 YMNpPaBICHUS [DIEKTPOHHBIN pecypc]:
monorpadus/ Jly6enmoBa E.B., Bomommn A.A.— DJEKTpOH. TEKCTOBBIC
nanuele.— CraBponosib:  CeBepo-KaBkasckuil  ¢denepaibHblii  YHUBEPCHUTET,

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

d. bensieB I1.C. Cucrembl ynpaBlIeHUs] TEXHOJIOTUYECKUMU MPOLIECCAMU
[DnexkTpoHHBIN pecypc]: ydeOHoe mocobue misi CTyaeHToB 3 u 4 KypcoB
HarnpasyieHui moxarotoBku 151000, 222900, 240100, 240700, 241000, 261700/
benses II.C., Bbykun A.A.— DOJEKTPOH. TEKCTOBbIE JaHHbIe.— TaMOOB:

TaMmOoBcKkui rocynapcTBeHHbIM TexHuueckuit yHuBepcurer, ObC ACB, 2014.—

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

JlonoJHUTeIbHAS JIUTEPATypa


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

1. Pemetnsik E.Il. Cucremsl ynpaBieHHs XUMHKO-TEXHOJOTMYECKHUMH

nporeccaMu  [DJNEKTPOHHBIM pecypc]: KOHCIEKT JEKIMA Mg CTYJEHTOB

cnenuanbHocTu «buotexnonorus»/ Pemernsak E.Il.— 3OnekTpoH. TEKCTOBbIE
nanHele.— CapaTtoB: CapaTOBCKHII TOCYIapCTBEHHBIM arpapHblii YHUBEPCUTET
umenn H.M. Basunoma, By3oBckoe o6paszoBanue, 2009.— 213 c.

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

HOpMaTl/IBHO-IIpaBOBI)Ie MaTeEpHaJbl

1. P®. 3akonbl. O BHeceHun m3mMeHeHUi B DenepanbHblil 3akoH "TexHUYECKUn
periaMeHT Ha MOJIOKO M MOJIOYHYIO MPOAYKIHIO" : (heiepanbHbIid 3aKOH OT 22
utosist 2010 Ne 163-D3 // Hoble 3akoHbl 1 HOpMaTHBHBIE akThl. - 2010. - Ne 31.
- C.31-80.

2. P®. 3akonpl. TeXHUYECKU pErIaMeHT Ha MOJIOKO M MOJIOYHYIO MPOIYKIIHIO:
denepanbublit 3akoH OT 12 utons 2008 r. Ne 88

3. P®. 3akonsl. Texundeckwnii pernameHT TamoxeHHOTO coto3a «O 6e30macHOCTH
nuteBoit npoaykiuuy TP TC 021/2011

4. TOCT 25011-81 «Msco u msicHbIe MPOAYKTBI. MeTo bl onpesieieHus 0emkay.

5. ®enepanbHbli 3akoH Poccuiickoit @eneparun ot 12 utons 2008 r. N 88-D3
"TexHUYeCKU PeriaMeHT Ha MOJIOKO ¥ MOJIOYHYIO IMTPOAYKIHIO"

6. TOCT 31981-2013 HorypTsl. O6IIHME TEXHUUECKHE YCIOBHS

7. TOCT P 53104-2008 VYcayru  0OIIECTBEHHOro TUTaHusA. MeTton
OpraHoJIENITUYECKOHN OLIEHKH KayeCcTBa MPOAYKIIUH OOIIECTBEHHOTO MMUTAHMUS.
8. T'OCT 3624-92 MoJiokO U MOJIOUHBbIE MPOAYKTHI. TUTpOMETpUUECKHE METOIbI

OTIpEJICIICHHS KUCIIOTHOCTHU

9. TOCT 23327-98 Monoko ¥ MOJIOYHbIE TPOAYKTH. MeToa u3MepeHHs
MaccoOBOM J0JH 001ero azota nmo Keenpaaaio U onmpeneieHne MacCOBOU JOJH
Oenka

10.I'OCT 3628-78 MoJiouHble NpOayKThl. MeToAbI OnpeieieHus caxapa


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

11.TTOCT 10444.11-89  Ilpomyktel  mumieBble.  MeTon — onpeneneHus
MOJIOYHOKHCIIBIX MUKPOOPTAaHU3MOB

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

13.'OCT P 52738-2007 MosioKO U IpOAYKThI repepaboTKu Mojoka. TepMUHbI U

OIIPpCACICHUA

Ilepeyens pecypcoB HHGOPMAIMOHHO-TEJICKOMMYHUKAIIMOHHOM CeTH
«HTepHeT»

http://elibrary.ru Hayunast snektponnas onomuoreka eLIBRARY.RU

DeKTpoHHO-0MOIMoTeHas cucteMa «Jlanwy hitp://e.lanbook.com/

DnexkrpoHHO-0MOmMoTeuHas cucrema «IPRBOOK http://www.iprbookshop.ru

baza ganueix 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 OuOmmoTeka mucceptanuii  Poccuilckod  TocyIapCTBEHHOM

ouobymortexu http://diss.rsl.ru/

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

VII. METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO
JUCHHUIIJINHBI
MeTtoauyeckue peKOMeHIANNHU 10 OPTAHU3ANMH CAMOCTOSITEILHOTO
U3y4YeHUsl IUCUMIJIMHBI,
PedepupoBanne yueOHOH U HAYYHOH JIMTEpPaTyphl.

PedepupoBanue yueOHOW W HAYyYyHOM JUTEpaTyphl MpeAnojaraer
yIIyOJIEeHHOE W3YYEHHE OTAEIbHBIX HAyYHBIX TPYAOB, UYTO JIOJDKHO OOECHEUUTh
BBIPAOOTKY HEOOXOJIMMBIX HABBIKOB pabOThl Haja KHUroi. Bc€ 310 Oyner
CIIOCOOCTBOBAaTh  PACHIMPEHHIO  HAYYHOTO  KPYyro3opa, TMOBBIIICHUIO  UX

TEOPETUUECKON MOATOTOBKU, (POPMUPOBAHUIO HAYYHON KOMIIETEHTHOCTH.


http://elibrary.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/
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Jnsa pedepupoBaHuss mpeIaraloTcs yueOHble TOCOOHUS, OTAENbHBIC
MOHOTpadUyecKue HCCIEAOBaHUA W CTAaTbU IO BOMpPOCaAM, MPEIyCMOTPEHHBIM
nporpamMmoit yueOHol nucuuiuinHel. [Ipu moadope auteparypsl 10 BHIOpaHHOMY
BOMPOCY HEOOXOAMMO OXBATUTh BAXKHEHIIME HAMPABICHHUS Pa3BUTHS JTaHHON
HayKH Ha COBpeMEHHOM drtane. Oco0oe BHUMAHUE YAEIATh TEM JINTEPATyPHBIM
UCTOYHHUKAM, KOTOphle (NPSMO WJIM KOCBEHHO) MOTYT OKa3aThb IOMOIIb
CHELUAINCTY B €ro NpPAaKTUYECKON nedarenbHOCTH. OJHaKo B JaHHBIA pasnen
BKJIFOUEHBI TaK)K€ paObOThl U OTAEJIbHBIE UCCIIEIOBAHUS 110 BOIIPOCAM, BBIXOASIIUM
3a TpeAesibl KU3y4yaeMOM JIUCHUMIUIMHBI. OJTy JIUTEpaTypy pPEKOMEHIyeTCs
UCIIONB30BaTh TMPH JKEJIaHWHM PACIIMPUTh CBOM 3HAHHUS B KaKOW-THOO oTpaciu
HayKH.

Hapsny ¢ sautepatypoit mo oOmwuM Bompocam JJisl MarucTpaHTOB
npeanoyiaraeTca JurepaTrypa ¢ y4€roM Mnpodmis HUX NpoPecCHOHANbHON
NEeSTENIbHOCTH, J00bITast camocrosiTenbHo. He Bcs mpennaraemas juTeparypa
pPaBHO3HAYHA MO COJAEPKAHHUIO U 00BEMY, TOATOMY BO3MOXKEH Pa3IUYHbIA MOIXO/T
K e€¢ m3yueHutro. B omHOM ciiyqae 3T0 MoOkeT ObITh obmiee pedepupoBaHue
HECKOJIbKMX JIUTEPATYPHBIX HMCTOYHHKOB PA3IUYHBIX aBTOPOB, TMOCBSIIIEHHBIX
pPacCMOTPEHHIO OJHOTO M TOTO K€ BOINpOCa, B JAPYroM cilydyae — JETalbHOE
u3ydyeHue U pedepupoBaHUE OJHOM M3 PEKOMEHIOBAaHHBIX pPabOT WM Jaxe
OTIEIbHBIX €€ pa3leJJOB B 3aBUCMMOCTH OT CTENEHH CJIOKHOCTH BOIpOca
(mpobniematukm). st TOro 4T00BI PENINTh, KaK MOCTYMHUTH B KaXKJJOM KOHKPETHOM
cilydae, clieyeT MPOKOHCYIbTUPOBATHCS C MPENOJaBaTEIEM.

Boibopy ~ koHKpeTHOM  paboThl i1 pedepupoBaHUS  AOJKHO
IpeIIIecTBOBATh JETaJbHOE O3HAKOMIJICHHE C TEepEeYHEM BCEW JHTEepaTyphl,
NpUBEACHHON B Yy4yeOHOW mporpamme auciUIUIMHBL. C BbIOpaHHOW paboTOM
PEKOMEHIyeTCsl BHayaje O3HAKOMUTBHCS IYTEM MPOCMOTpa I0A3aroJOBKOB,
BBIJICJICHHBIX TEKCTOB, CXEeM, TaOJuI, OOLUIMX BHIBOJOB. 3aTeM €€ HEeoOXOIHUMO
BHUMATEJIbHO U BIYMYHMBO (BHUKAas B MJIEM U METOJbI aBTOpPA) MPOUYUTATH, Jeias
MOMYyTHO 3aMETKH Ha OTAEIbHOM JUCTe OymMaru 00 OCHOBHBIX IOJIOKEHHSIX,

Y3JI0BBIX BOIIPpOCax. ITocne NpoUYTCHUA CICAYCT IIPpOAYMATb COACPIKAHHUEC CTATbH



WIM OTAENIbHOM TJaBbl, maparpada (ecau peub UAET 0 MOHOTpaduu) U KpaTKo
3anucath. JlOCIOBHO clieyeT BBIMHMCHIBATH JIUIIb CTPOTHE OMpECNICHUs,
bopMyIMpPOBKHU 3aKOHOB. MIHOTJa MOJIE3HO BKJIKOYUTH B 3alIMCh OJIMH-/IBa MpUMeEpa
JUIS  WUTIOCTpanuu. B ToM chmyyae, €ciu BCTPETATCS HEMOHITHBIE MECTa,
PEKOMEHJIyeTCsl TMPOYUTATh IMOCIENYIoee H3JI0KEHUE, TaK KaK OHO MOXKET
MOMOYb TOHATh MNPEAbIAYNIMI MaTepual, W 3aTeM BEPHYTbCS BHOBb K
OCMBICJICHHUIO MPEIBIAYIIETO U3I0KEHUS.

PesynbraToM paboThl HaJx JIUTEPATYpPHBIMHU HCTOYHUKAMU  SBIISETCS
pedepar.

[Ipu noaroroBke pedepara HEOOXOAWMO BBIICIUTH HaMOOJEe Ba)KHBIC
TEOPETUYECKHE TIOJIO)KEHUSI U OOOCHOBaTh HUX CaMOCTOSITENIbHO, oOparas
BHHUMAaHUE HE TOJBKO PE3yNbTaT, HO U Ha METOJUKY, IPUMEHAEMYIO TIPH U3yYEHUH
npo6isieMbl. UTeHrne HayyHOM JUTEpaTyphl TOJDKHO ObITh KpuTHYecKuM. [loaTomy
HaJ0 CTPEMUTHCS HE TOJIBKO YCBOUTH OCHOBHOE COJEp’KaHUE, HO U CIOCO0
JI0Ka3aTeNbCTBA, PACKPHITH OCOOCHHOCTH PA3UYHBIX TOYEK 3PEHHS 1O OJTHOMY U
TOMY JK€ BOIIPOCY, OLEHUTh MPAKTUYECKOE U TEOPETHUECKOe 3HAUYCHUE
pe3yapTatoB pedepupyeMoii padboThl. BecbMa sxenaTenbHbIM JIeMEeHTOM pedepara
SIBJISIETCS BBIPAXKEHHUE CITyIIAaTeIeM COOCTBEHHOTO OTHOIICHHUS K MJI€SIM U BbIBOJIaM
aBTOpa, TMOJAKPEIUICHHOTO ONPEIEICHHBIMU apryMEHTaMH (JUYHBIM OIIBITOM,
BBICKA3bIBAHUSIMU IPYTUX HUCCIIEIOBATENEH U TIp.).

Pedeparer  MoHOrpadwmii, IKypHambHBIX CTaTe€d  HCCIIEIOBATEIHCKOTO
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 OBECIIEHEHUE

JUCHHUIIJINHBI
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, nmomazns 96,6 M2 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, momanp 44.5 m?

[Toacucrema BUACOKOMMYTALIUK: MAaTPUUHBIN
kommyTaTop DVI DXP 44 DVI Pro Extron;
ymiuautess DVI o Butoit mape DVI 201
Tx/Rx Extron; ITogcucrema
ayJIMOKOMMYTAIIMU U 3BYKOYCUJICHUS;
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 KOHTpOIUIEp yIpaBICHUS
Extron IPL T S4; 6ecnipoBoaubie JIBC mist
oOyJaromuxcs odecrieueHbl CUCTEMON Ha 0aze
touek mocryna 802.11a/b/g/n 2x2 MIMO(2SS)

Mono6sokx 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 MoOuT/cex.
Pabouue mecta a1 1roeil ¢ orpaHU4EeHHBIMU
BO3MO’KHOCTSIMHU 3/10POBbSI OCHAILICHbI
JUCILIESMA U IPUHTEpaMU bpaits;
000pyI0BaHbI: MOPTATUBHBIMU YCTPOHCTBAMU
JUISL YTEHHS TUTOCKOIIEYaTHBIX TEKCTOB,
CKaHUPYIOIIMMHU U YUTAIOIIMMH MAIIMHAMHU
BUJICOYBEIMUUTENIEM C BO3MOKHOCTHIO
pEryJsiuy IBETOBBIX CIEKTPOB;
YBEITUYUBAIOIIUMHU SJIEKTPOHHBIMH JIyTIaMHU 1
YIIbTPa3BYKOBBIMU MapKUPOBUIMKAMHU

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

oOydaromuxcs odecrieueHbl CuCTeMO Ha 0ase
touek nocryna 802.11a/b/g/n 2x2 MIMO(2SS)



IIpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUNCKON ®EJEPALIUM
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHIE
BBICIIIETO 00pa30BaHUs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IMKOJA BUOMEJIUINHBI

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
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IInan-rpa¢guk BHINOJHEHHSA CAMOCTOSTEIbHOM PAa00THI 0 TUCHUILIMHE

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 JOKJIAA0B I10 TEME CEMUHAPCKOTO 3aHATHS, IIOJITOTOBKHU MPE3CHTALIUN.

[IpenomaBarens Tmpemiara€T KaxJIOMy CTYACHTY WHIAWBUIyaJbHbIC U
nuddepeHiupoBanHbie 3aaaHuss. HekoTopble M3 HUX MOTYT OCYIIECTBIISTHCS B
rpyrire (HarnpuMep, MOATOTOBKA JIOKJIaJla U MPE3CHTAIlMU 110 OJHOM TeME MOTyT
JieJlaTh HECKOJIbKO CTYJIGHTOB C pa3/ielIeHHEM CBOUX OOS3aHHOCTEM — OJMH
FOTOBUT HAYYHO-TEOPETUUYECKYIO YaCTh, @ BTOPOM MPOBOJIUT aHAIU3 MPAKTUKH).

3aganus 1J51 CAMOCTOATEILHOI0 BHINIOJIHEHHS

1. Tlo 3agaHHON TeME WMMTAIIMOHHOM WIPHI JOKEH OBITh MPOBEICH aHAIN3
TaTepaTypel 1O Hu3ydaeMou aumciuiimHe. [lo mpopaboTaHHOMY 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 €  HCIOJIB30BAaHUEM  MYJIHTUMEIUHHOTO

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




(bOopMyITUPOBKOI OTpeIeTICHHBIX BHIBOJIOB IO paccMarpruBaemoii Teme. M30pannast

CTYACHTOM npo6HeMa N3y4acTCd MW aHAJIM3UPYCTCA Ha OCHOBC OJHOIO HWJIH

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

co00l KOMIUIEKCHOE HCCIIeIOBaHHE MPOOJIeMbl, pedepaT HANpaBlICH HA aHAIU3

OI[HOﬁ NJIN HCCKOJIbKUX HAYYHBIX pa60T.

L]ensamu Hanucanus pedepara IBISIFOTCS:

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

® pPa3BUTHE HABBIKOB KPATKOIO W3JIOXKECHUSI MaTepHalia C BbIIEICHUEM
JUIIb CAMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JJIsl PACKPBITHS
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 MepelaTh MHEHUsS aBTOPOB, Ha
OCHOBE pabOT KOTOPBIX CTYICHT MUIIIET CBOM pedepar;
HAy4YUTh CTYAECHTA TPAMOTHO HM3J1araTh CBOIO MO3ULMIO [10 aHAJIU3UPYEMOU B
pedepate npobieme;
HOJIFOTOBUTH CTY/ICHTA K JaJbHEHUILIEMY YyYaCTHIO B HAYYHO — MPAKTUYECKUX
KOH(epeHUUIX, CEeMUHapax 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 mpobiieMe.

OcHoBHBbIC TPe0OOBaHUA K CO/lEPKaHUIO pedepaTa

CTy,Z[GHT AOJKCH HMCIIOJBb30BATH TOJIBKO TC MATCPHAJIbI (Hay‘-IHBIe CTaThbu,

MOHOTpaduu, Mocoous), KOTOpPbIe UMEIOT MPSAMOE OTHOIICHUE K M30paHHOU UM

TEMC.

He AOIIYCKAKOTCA OTCTPAHCHHBLIC PACCYKACHHA, HC CBJA3AHHLBIC C



aHanuzupyemon npobnemoil. Cogeprkanue pedepara JOMKHO OBITh KOHKPETHBIM,
MCCJIEIOBATHCS JOJDKHA TOJIBKO OJHA MpodJieMa (IO0MyCKaeTcs HECKOIBKO, TOJIBKO
€CliM OHM B3auMOCBs3aHbl). CTyIEHTY HEOOXOJUMO CTPOrO MPUACPKUBATHCS
JIOTUKU HW3JI0KEHUS (HAayaTh C OINPEACIICHUS M aHajdu3a IOHITHH, MEepedTH K
MOCTAaHOBKE TMPOOJIEMBbI, MpPOAHATU3UPOBATh IMYTH €€ peUIeHUusT M CclenaTh
COOTBETCTBYIOIIME BBIBOJIbI). PedepaT moMKeH 3aKkaHUMBATHCS BBIBEICHHUEM
BBIBOJIOB I10 TEME.
[To cBoeit cmpyxkmype pedepaT COCTOUT U3:

1. TuryneHOrO JIHACTA;

2.BBeneHus, rae cTyieHT GopMyIHpyeT npodiaemMy, MOAISKAIIYI0 aHaAIU3y 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. [Ipy HEOOXOIUMOCTU TEKCT
pedepaTa MOXKET JAOMOJHIATHCS WUTFOCTPALMSIMU, TaOIULaMH, rpadKamMu, HO UMHU
HE CIeayeT "meperpyarb" TEKCT;

4.3akirouenusi, rAe CTyACHT (POPMyJIMPYET BBIBOJBI, CACIAHHBIE HA OCHOBE
OCHOBHOI'O TEKCTA.

5.Crnrcka UCoJIb30BAHHOW JINTEPATYPhl. B TaHHOM CHHMCKE 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 cTpaHull MaTMHOMKMCHOTO TEKCTa, HO B
J000M cllydae He JOoJDKEH mnpeBbimath 15 crpanuu. WMutepBan — 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 numryTcs CTyAeHTaMM B TEUYEHHE CEMECTpa B  CPOKH,

YCTAaHAaBJIMBACMBIC IIPCIIOAAaBATCIICM 110 KOHerTHOI)'I JUCHUIITIMHE, JOKJIaAbIBACTCA



CTYJIEHTOM ¥ BBIHOCUTCS Ha oOcyxaeHue. IledaTtHplii BapuaHT cHaeTcs
MpenoAaBaTeito, BEAYIEMY JUCHUILIUHY.

[Io pe3ynapTaTaM MNpPOBEPKU CTYJEHTY BBICTABISAECTCS ONpPENEICHHOE
KOJIMYECTBO 0auioB, KOTOPOE BXOJWUT B OOIEe KOJIMYECTBO OAJJIOB CTY/EHTA,
HaOpaHHBIX MM B TeueHue cemectpa. llpu oreHke pedepara yUUTHIBAIOTCS
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTb CTPYKTYpbl pabOThI,
yMEeHHE paldoTaTh C HAYYHOW JIMTEpaTypoil, yMEHHE CTaBUTh NpPOOIeMy U
aHAIM3UPOBATh €€, YMEHHUE JIOTUYECKU MBICIUTh, BIaJeHHE MpodheccHoHaTbHOM
TEPMUHOJIOTHEHN, TPAMOTHOCTb O(hOPMIICHUS.

TeMbl 10KJI210B
1. CoBpeMeHHOE COCTOSIHHE€ W TEHACHIIMM pPa3BUTHS OWOTEXHOJOTHUU H
METOJIOB CTaHIapTHU3AIUU.
2. CranpgapTu3aliys, Kak OCHOBa 0€30MacCHOCTH MPOYKIIUN
3. lHHOBaIlMOHHBIE TEXHOJOTUU B OHOTEXHOJIOTMYECKOM IPOU3BOJICTBE,

CIIeUAIM3UPOBAHHOE 000PYI0BaHUE OMOTEXHOJOTUUYECKUX MTPOU3BO/ICTB.

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

MIPOU3BOJICTBEHHBIX CUCTEM.

6. MaTemMaTH4eCKOTO MOJICIUPOBAHUS OHMOTEXHOJOTUYECKUX TMPOIECCOB U

CUCTEM.

7. Knaccuduxaius MaTeMaTUYeCKUX MOJIENIEH UX CTPYKTypa

8. CpolicTBA M  OCHOBHBIC  ONpEACIICHUS, HCCIACAOBAHUU  CIIOXKHBIX
OMOTEXHOJOTUYECKUX CUCTEM.

9. OcHoOBHBIE 3TaIbl KOMITBIOTEPHOTO MOICIIMPOBAHUSI.

10.Knaccudukarmsi ~ OMOTEXHOJOTUYECKUX  IPOLIECCOB, OCHOBHBIE
O0COOEHHOCTH M OTJIMYUS OT XMMHUKO-TEXHOJIOTHIECKUX TPOIECCOB.

11.®ynnaMeHTalIbHbIE MOJIENIA POCTAa MUKPOOPTAaHU3MOB.

12.0OueHka BAMSHUS Pa3IMYHbIX (PAKTOPOB OKpPYXKAIOLIEH Cpebl HA KUHETUKY

OMOTEXHOJOTMYECKUX MPOIIECCOB.



13. TunnuHble 3a7a4¥, BO3HMKAIOUIME IIPU CHUHTE3€ W AHAIN3E DPA3JIMYHBIX

HEJIMHEHMHBIX OMOTEXHOJIOINYECKHX IMpoIecCCOB U CUCTCEM

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

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 KOHTpOJISA KauecTBa MPOU3BOACTBA IPOIYKTOB
MATAHUS.
7. Hpunmuns! cucremsl HACCP.
8. MexmyHapoHbIe CTaHIAPTHI MIPOAOBOJIBCTBEHHOM u
cenbckoxossiiicTBenHoi opranu3zaiuu CAC/PCP.
9. BbHOTEXHOJOrMYECKHd MPOIECC MPOU3BOJICTBA XJe0a
10.broTeXHOIOTUYECKHI METO] IPOU3BOICTBA TUMOHHOM KUCIIOTHI.
11.BUOTEXHOJOTUYECKUI METO]T IITyOUHHOU (PepMEHTALIUK C UCTIOJIb30BAHUEM
riecHeBoro rpuba Aspergillus niger.
buoTrexHonornyeckuii METO1 MPOU3BOICTBA MOJIOYHOM KHUCJIOTBHI.
a. brHoTexHONIOrHYeCKUil METOT MPOM3BOICTBA MANPHUHA.
12.bUOTEeXHOJOTUYECKUI METOJ] CHHTE3a aMUHOKHCIIOT.

13.bnOTEeXHOIOTHYECKUI METO/T IPOU3BOJICTBA KOPMOBOTO JIN3MHA

14.Pa3paboTka aganTallMOHHBIX AITOPUTMOB yIIPABIICHUS POIIECCOM

KYyJbTUBUPOBAHUS MPOAYLIEHTOB CIIUPTOB.

1. Aroputmsl ynpaBiieHHsI OpOIUILHBIMU MPOLECCAMHU.



2. OntuMu3aiys TUTaTeIbHBIX CPE U PEKUMOB KYJIbTUBUPOBAHUS
MHKPOOPTIaHU3MOB C UCITOJIb30BAHUEM AJTOPUTMOB CUTYAIITMUOHHOTO

yYIPaBJICHHUS.

3. Uccnenoanne MaccooOMEHa KUCIIOpO/Ia B IpoIieccax

MUKPOOHOJIOTHYECKOIO0 CHHTE3A.

4. UccnenoBaHue mpoiiecca Moy4yeHusl TUTaTEeIbHbBIX Cpell IS
OMOTEXHOJIOTUYECKHUX MTPOU3BOCTB HA OCHOBE KUCIOTHBIX THJIPOJIU3ATOB

PaCTUTCIIBHBIX OTXOO0B.

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 mpoueccoB YTHIN3AIUN KUJIKAX 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 MTPOSKTUPOBAHUS CIIOKHBIX
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
OMOTEXHOJIOTMUYECKOM MPOIYKIIMU C UCIIOIB30BAHUEM IIJIOTHBIX KYJIBTYP U

HHTCHCUBHBLIX PCIKHUMOB.

12.bUOTEXHONOTHYECKUH MCTOA NPON3BOJACTBA MCTHOHHWHA.



13.I/IHHOBaHI/IOHHLIC TEXHOJOTUH B OMOTECXHOJIOTHYECKOM IMPOU3BOJACTBC

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

TIPOIIECCOB
15.Cnenuanu3upoBaHHOE 000pyA0BaHUE OMOTEXHOJIOTMYECKUX MTPOU3BOJICTB
16.1HTErpripOBaHHBIC CUCTEMBI YITPABICHUS TEXHOJIOTHUESCKUMH MTPOIIeCCaMu

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

MIPOU3BOJACTBEHHBIX CUCTEM
18.MeTo1bl ONITUMH3AITUN OMOTEXHOJIOTHUSCKHUX MTPOU3BOACTB

19.0cHOBHBIC MCTOBI OMOTEXHOJIOTHYCCKHUX IIPOLCCCOB KaK 00BEKTOB

YIPaBJICHHUS.

ZO.HPHHHHHBI ABTOMATHYCCKOI'O PCTYJIUPOBAHNUA TCXHOJIOIMUCCKHUX

11apameTpos .
21.CTpyKTypa TEXHUYECKHX CPEJCTB CHCTEM yIPABICHUS .

22 . TexXHONOTHYECKUE MPOIECChl 00BEKTOB YIPaBICHUS

23.IIpyHIMIIBI aBTOMAaTUYECKOTO PErYIMPOBAHUS TEXHOJIOTUYECKIX
napameTpoB;

24.CTpyKTypa TEXHUYECKHUX CPEJCTB CHCTEM yIPABICHUS;

25.0OCHOBHBIC BUJIBI CHCTEM aBTOMATHYECKOTO PEryJIUPOBAHHUS .
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MMacnopt POC

10 ANCHUIIJINHC «Cucremsl YIIPaBJICHUA OMOTEXHOJIOTHYSCKUMU ImpoucccaMu

Kon u popmysinpoBka

Jrtansl GopMHPOBAHUA KOMIIETEHI[UH

KOMIIETeH MM
OCHOBHBIE TIPHHIMIBI OPTaHHM3AIMU  METPOJOTUIECKOTO
3Haer oOecrieyeHusi  MPOM3BOJACTBA  CENbCKOXO3AHCTBEHHOTO
MK-9 CBIPbsSI U IULIEBBIX POJYKTOB
FOTOBHOCTb
WCIIONIb30BaTh ~ OCHOBHBIE ~ TPUHIMIBL  OPraHM3alUK
UCIIOJIB30BaTh OCHOBHBIE
Vmeer METPOJIOTHYECKOTO obecreveHus TIPOM3BO/ICTBA
HPUHIHUIIB OPraHU3ALUK 8
CENbCKOXO3SHCTBEHHOTO ChIPhS M ITUIIEBLIX MPOIYKTOB
METPOJIOTMYECKOTO
P — HABBHIKAMH  KCIIOJIb30BAaHUA  OCHOBHBIX  NPHMHIMIIOB
TPOM3BOJICTBA Brazeer OpraHu3alun METPOJIOTUYECKOTO obecreyeHus
IPOU3BOJICTBA CEIBCKOXO3IHCTBEHHOTO ChIPhS M IHUIIEBBIX
TIPOJIKTOB
IPUHIHUIIBL Pa3pabOTKH CHCTEMBI MEHEIKMEHTa KadecTBa
IIK- 10 OMOTEXHOJIOTHYECKOH TIPOAYKIMH B COOTBETCTBHU C
CIOCOOHOCTH K 3Haer >
TpeOOBaHMAMU  POCCUHMCKAX M MEXIyHapPOIHBIX
pa3paboTKe cHCTEMbI CTaHJapTOB KauecTBa
MEHEKMEHTa Ka4eCcTBa
8 . paspabaTeiBaTh ~ CHCTEMy  MEHEDKMEHTAa  KadecTBa
OMOTEXHOJIOTUIECKOMH .
HDOIYKIIH B Vateer OMOTEXHOIOTMYECKOH MPOAYKIMH B COOTBETCTBHU C
boLy TpeGOBaHUAMH OCCHHCKMX M MEXIyHapOIHbIX
COOTBETCTBHH C Y
CTaHJapTOB KaueCTBa
TpeOOBaHUSIMHU
pPOCCHICKHX H NPUHIMIAMH Pa3pabOTKU CUCTEMBI MEHEIKMEHTA KaueCTBa
MESKTYHAPOHBIX Brazeer OMOTEXHOJIOTHYECKOM MPOZIYKIMHM B COOTBETCTBUM  C
CTaHIAPTOB KAYECTBA TpeOOBaHMAMU  POCCHUHMCKUX M MEXIyHapOIHBIX
CTaHAPTOB Ka4€CTBa
K- 16 paboTy  cpeAcTB  KOHTpOJIS,  aBTOMAaTH3alMUd U
CIOCOOHOCTH a0t ABTOMATM3UPOBAHHOIO  YIPABJIEHUS  HPOM3BOJICTBOM,
OCYILIECTBJISATH XMMHKO-TEXHHYECKOTO, OMOXMMHYECKOTO u
a¢dhexkTuBHYIO paboTy MHUKPOOHOJIOTHIECKOTO KOHTPOJIS
CPEACTB KOHTPOJLA, OCyHIECTBIATh d(PPEKTHBHYIO pabOTy CPEICTB KOHTPOJIS,
aBTOMaTH3all 1 Vaeer aBTOMATHM3allMM M  aBTOMATM3MPOBAHHOTO  YIIPABJICHUS
ABTOMATH3HPOBAHHOTO IPOU3BOJCTBOM, XUMHKO-TEXHHMYECKOTO, OMOXUMHUYECKOTO
YUPABIICHUS ¥ MUKPOOUOJIOTHYECKOTO KOHTPOJIS
POU3BOICTBOM, XUMHKO-
TEXHIYECKOTO, 3HAHMAMM PabOTBI CPEJCTB KOHTPOJS, aBTOMATU3ALMU M
6HOXUMHYECKOro U Braneer ABTOMATU3UPOBAHHOTO  YNPABIEHUS  IPOU3BOJICTBOM,
MHKPOGHOTOTHYECKOTO XUMMKO-TEXHHYECKOTO, OMOXMMHYECKOTO u
KOHTPOIIST MHUKPOOHOJIOTUIECKOTO KOHTPOJIS
MK- 17 iaet IpaBUIIA MIPOBEAEHHUIO ONBITHO-TIPOMBIILIEHHON 0TPabOTKH
FOTOBHOCTb K TEXHOJIOTHU ¥ MACLITAOMPOBAHHIO IPOLIECCOB
TIPOBCACHMIO OTILITHO- Vateer [IpoBoaMTE OIBITHO-TIPOMBIIIUIEHHY O 0TpaboTKy
HPOMBILITICHHON TEXHOJIOTUH ¥ MACIITAOUPOBAHHIO MIPOIIECCOB
OTpabOTKH TEXHOJIOTHH H
MacIITabnpOBAHMIO 3HaHUSAMH B TPOBEJEHUH  OINBITHO-IIPOMBIILIEHHOM
MIPOIIECCOB Bunaneer
0TpabOTKM TEXHOJIOTHH M MAacIITabMPOBAHHIO TIPOLIECCOB
MK- 19 aet TI0Ka3aTes N TEXHOJIOIMYECKOTO MPOIECCa Ha COOTBETCTBUE
CHOCOOHOCTD K aHAIM3y MCXOIHBIM HAayYHBIM pa3paboTKam
HoKasarencn Vateer aHAIM3UPOBATh IOKA3aTeId TEXHOJOTMYECKOro Mpolecca
TEXHOJIOTHYCCKOr0 Ha COOTBETCTBUE MCXOAHBIM HAyYHBIM pa3padoTKaM
nporecca Ha
COOTBETCTBHE HCXOTHBIM | Byra ot CIIOCOOHOCTBIO K aHATM3Y MOKA3aTeNei TEXHOTOTMIECKOTO

Hay9HBIM pa3paboTkaM

mponecca Ha COOTBETCTBUE NCXOAHBIM HaYYHBIM




paspaboTKam

Koutponaupyembie
MoayJin/ pa3aesnbl /
TeMbl JUCHUIITHHBI

Koanl ¥ yTanel
¢dopmupoBanus
KOMIIeTeHIIU I

OueHoYyHbIE CpeaCTBA -
HAHMEHOBaHHe

TeKy Il
KOHTPOJIb

NMPOMeKYTOYHAS
aTTecTalus

Pazpenl.
Kommnbrotepnoe
MOJIETTPOBAHHE
OMOTEXHOJIIOTUYECKHIX
MIPOIIECCOB U CUCTEM

I1K-9;

I1K-10;
[1K-16;
[IK-17;
I1K-19

3HaeT: OCHOBHBIE
MIPUHIUTIBI
OpraHU3aAINH
METPOJIOTHYESCKOT
0 obecrieueHust
MPOM3BOICTBA
CEITBLCKOXO3SICTB
EHHOTO CBIPBS U
MHIEBBIX
MPOAYKTOB

YmMmeer:
HCIIOJIb30BAaTh
OCHOBHEBIE
TIPUHIIUTIBI
OpraHu3aIH
METPOJIOTHYECKOT
0 obecreyeHust
MIPOU3BOJICTBA
CEJIbCKOXO3SMCTB
€HHOTO CBIPBS U
MHIIEBBIX
IIPOLYKTOB

Bnaneer:
HaBLIKAMH
HCITOJIL30BaHUS
OCHOBHBIX
MIPUHIIUTIOB
OpraHMu3aIuu
METPOJIOTUUECKOT
0 obecreueHust
MIPOU3BOJICTBA
CEIIBLCKOXO3SICTB
€HHOTO CBIPBS U
ITHIIEBBIX
MIPOJTYKTOB

VO-1-
cobecemoBaHuE,
YO-2 -
KOJIJIOKBUYM

OK3aMCH

Pazmen 2. Ilpumepst
KOMITHIOTEPHOT'O
MOJEIUPOBAHUS
MPOCTEUIINX TUIOBBIX
OMOTEXHOJIOTHUECKHUX
MIPOLIECCOB U CUCTEM

IK-9,

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

3HaeT: MPUHLUIIBI
pa3paboTKu
CUCTEMBI
MEHEDKMEHTA
KadecTBa
OHoTEeXHONIOrn4ec
KOH MPOIYKIUH B
COOTBETCTBUH C
TpeOOBaHUSAMHU
POCCHUICKUX U
MEXTyHapOIHBIX
CTaHJapTOB
KayecTBa

YO-1-
cobeceoBaHKE,
YO-2 -
KOJUIOKBUYM,
I1P-4 - pedepar

OK3aMCH




VYmeer:
pa3pabaThIBaTh
CUCTEMY
MEHE/DKMEHTA
KadecTBa
OMOTEXHOIOTHYEC
KOU ITPOJyKLIUU B
COOTBETCTBUH C
TpeOOBAHMIMHI
POCCHUICKUX U
MEXTyHapOIHBIX
CTaH/IapTOB
KadecTBa

Bnaneer:
IMpUuHOUIIaMHU
pa3paboTku
CHUCTEMbI
MEHEIKMEHTA
KadyecTBa
OMOTEXHOIOTHYEC
KO ITPOJyKLIUU B
COOTBETCTBHH C
TpeOOBaHUSAMHU
POCCHUICKHUX U
MCKAYHAPOAHBIX
CTaHJapTOB
KadyecTBa

IkaJia oueHUBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUM

no qucuuiminHe «CUCTEMBI YIIpaBIeHUSI OMOTEXHOJIOTHUYECKUMU TPOIECCAMID)

Koa n Irtanbl GOpMUPOBAHMSA Kpurtepun IToka3zarenu bau-
(dopmyaupoBka KOMIIETEeH I JIbI
KOMIIETeH T
OCHOBHBIE 3HaHUE OCHOBHBIX CnocoOHOCTh 1aTh 45-64
TIPHUHIUITBL HaIpaBJICHUN XapaKTePUCTUKY
OpraHu3aIu Pa3BUTHS CBIPHEBOH | OCHOBHBIX
METPOJIOTHYECK | 0a3bl s HaIpaBJICHUI
3HaeT oro OMOTEXHOJIOTHH Pa3BUTHSI CBIPHEBON
T1K-9 (moporoBeiii | obecrieueHUs MHUIIEBBIX 0assl It
TOTOBHOCTD YPOBCHB) MIPOU3BOJICTBA MPOAYKTOB OMOTEXHOJIOTHH
HCIIOJIb30BaTh CENbCKOXO03SICT MTUIIEBBIX MPOYKTOB
OCHOBHEIE BEHHOTO CBIPbSI
TIPHUHIUITBI M THUIIEBBIX
OpraHu3aIUH MIPOAYKTOB
METPOJIOTHYECKOT HCIIOJIb30BATh Ymenne CriocobHOCTh 65-84
0 obecrieueHust OCHOBHBIE OpUEHTHUPOBATHCS B | paboTaTh co
MIPOU3BOJICTBA TIPHUHIUITBL HAIPaBJICHUIX CTATUCTHYECKUMU
ymeer OpraHu3aluu Pa3BUTHSI CBIPHCBON | OTYETAMH,
(TIpOIBUHYT | METPOJIOTHYECK | Oa3bl s rpaduKamu,
BIif) oro OHOTEXHOJIOTHH MPE3CHTAIMSMU
obecrieueHus MHUIIEBBIX
MIPOU3BOJICTBA MPOAYKTOB
CEJIbCKOXO3SHUCT




BCHHOTI'O CbIpbA

U MTUIIEBBIX
HPOIYKTOB
WuctpymeHTamuy, Crioco6no0CTh 6erio n | 85-100
METOJaMH TOYHO IIPUMEHSTh
METOJMKAMH TEPMUHOJIOT HICSCKUI
a3paboTKn anmapat IpeAMETHON
HaBBIKaMH pasp pat ipen
OCHOBHBIX obmnactn
HCIIONB30BaHHS .
HarpaBJICHUH UCCJIEIOBaHMUS B
OCHOBHBIX .
Pa3BUTHS CBIPDHEBON | YCTHBIX OTBETaX Ha
MIPUHLIUTIOB
6a3bl 111 BOIIPOCHI U B
OpraHM3aIu
OMOTEXHOJIOTUH MHCEMEHHBIX
METPOJIOTHYECK
BIIafieeT oro TTUIIEBBIX paborax,
(BBICOKMIA) IIPOJyKTOB CIOCOOHOCTD
obecrieueHNs
HPOBOJHTH
MPOU3BOACTBA
. CaMOCTOSITeTIbHBIC
CEIIbCKOXO3SIHCT
UCCIICIOBAHHUS U
BEHHOTO CBIPBSI
NPEICTaBIATh HX
U ITUIIEBBIX
pe3yabTaThl Ha
TPOJIYKTOB
o0OcyxIeHue Ha
KPYTJIBIX CTOJIax,
CeMHHapax, Hay4YHbIX
KOH(epeHIHUsX.
TIPUHITUIIBI 3HaHHE OCHOBHBIX Criocob6HOCTh 45-64
pa3paboTku KPUTEPUEB IS PACKpBITh CYyTh
CHCTCMbI OLICHKH yCJ'IOBI/Iﬁ nmpouecca XpaHCHuA
MEHEIDKMEHTA XPaHECHUS CHIPBSI CBIPBSI U IPOIYKTOB
KauecTBa IU1s 00eCTICUeHHS
OMOTEeXHOIOTHY | 0E30MacHOCTH
3HaeT ., o
. | ecko#t TOTOBOM
(noporosii NPOJYKIUH B NPOIAYKIUH
YPOBCHB) poLy poLy
COOTBETCTBHH C
TpeOoBaHUSIMU
pOCCUNCKUX U
MEKTYHAPOIHBI
X CTaHIApTOB
MK-10 KayecTBa
CHOCOOHOCTH K paspabatbiBath | YMeHue oueHuBath | CriocoOHOCTB 65-84
paspaboTke CHUCTEMY YCIIOBUS XpaHEHUs] | OOOCHOBBIBATH U
CHCTEMBI MEHEIDKMEHTA CBIPBSI IS NPUMEHSATD
MEHEIDKMEHTA KayecTBa obecredeHus HOJTyYCHHBIC
KayecTBa OUOTEXHOJIOrHY | 0e30MacHOCTH pe3yabTaThl Ha
OUOTEXHOJIOTHYEC | yMeeT eCKOM TOTOBOM NPEINPHATHAX 110
KO NpOayKIUH B | (MIPOABUHYT | MPOAYKIHH B TIPOTYKIIUH MIPOMU3BOJICTBY
COOTBETCTBHH C BIiT) COOTBETCTBUU C MIPOYKTOB
TpeOOBaHUAMHI TpeOOBaHUSIMH
POCCUNMCKUX U POCCUMCKUX U
MEKTyHapOIHBIX MEKTyHapOIHBI
CTaHJapTOB X CTaH/IapTOB
Ka4yecTBa Ka4yecTBa
MIPUHIAIAMA Bnanenue CrnocoGHOCTh 85-100
pa3paboTku MIPUHINTIIAMU U c(hopMyIHpPOBaTh
CHCTEMBI METOMKaMHU 3aj7aHue;
MEHEKMEHTa OLICHKH YCJIOBHH CIOCOOHOCTD
Ka4yecTBa XpaHEHHS ChIPbs CaMOCTOSATEIIHLHO
— OMOTEXHOJIOTHY | JUISl 0OecTIeYeH s MIPOBOANTH
. €CKOii 6e3omacHoCTH KOPPEKTHPOBKY
(BBICOKHIA) N
NPOIYKINH B TOTOBOH apaMeTpoB Iporecca
COOTBETCTBHU C | NMPOLYKIHH XPaHEeHUs CBIPbSI U

TpeOOBaAHUAMHU
POCCHUHICKHX U
MEKTyHAPOIHBI
X CTaHJIapTOB

TIPOYKTOB
1 TIPENICTABIATE
pe3yIbTaThl Ha

00CyX/IeHUE Ha




KadycCcTBa

KPYIJIBIX CTOJIAX,
CEeMHHAPaxX, HAyIHBIX

KOH(EpEeHINIX
paboty cpenctB | 3HaHHE OCHOBHBIX CriocobHOCTB 45-64
KOHTpOJIS, CII0cO00B KOHTPOJIS | PACKPBITh CYTh
aBTOMATH3ALUK | HaJ COOMIONCHHEM | TEXHOJIOTHMYECKOTO
u 3KOJIOTHYECKOH U mporecca
aBTOMATH3HPOB | OMOJIOTMYIECKON MPOM3BOJICTBA
aHHOTO 0e30macHOCTH MPOJYKTOB C TOYKH
3HaeT yIpaBJICHUS CBIPBSl U TOTOBOM 3pEeHUsI KOHTPOJISI HaJl
(TTIOpoOTOBBIN | IPOU3BOJACTBOM | MPOIYKLUH co0uoieHreM
YPOBEHB) , XUMHUKO- 9KOJIOTUYECKOH 1
TEXHHYECKOTO, Ouonornyeckon
OMOXMMHUYECKOT 0€3011acHOCTH CHIPbS
on U TOTOBOM
MHKpPOOHOJIOTH MPOYKIIUH
YECKOTO
KOHTPOJIS
Ywmenne pabotats ¢ | CriocoOHOCTB 65-84
TabIHIIaMu 1 000CHOBBIBATh H
OCYIIECTBIISTH
CTIPaBOYHBIMH MIPUMEHSTH
3 PEeKTUBHYIO
Marepuaiamy, MOJTyYeHHBIE
paboty cpencTs
KOHTPOIIS yMEHHE IPUMEHSTh | Pe3yJIbTaThl Ha
PO, MeToJIbl 00paboOTKH | NPEANPUATUSIX IO
ABTOMATH3ATIHH TeKyIIen OPOU3BOJICTB
TK-16 u Y | P Y
NPOU3BOJICTBEHHOH | IPOJYKTOB
CHOCOOHOCTD ABTOMAaTH3HPOB
“HpOpMAINH,
OCYIIECTBIISATH yMeeT aHHOTO
BBINOJIHATH aHAIN3
3¢ PeKTHBHYIO (IpomBUHYT | ympaBieHUS
o TTOTY9EHHBIX
paborty cpencts BIN) IIPOU3BO/ICTBOM
JAHHBIX JIS
KOHTpOJIS, , XUMHUKO-
WCTIONIB30BAHMS B
aBTOMAaTH3ALNH 1 TEXHHYECKOTO,
KOHTPOJISl Hajl
ABTOMAaTH3HPOBaH OMOXMMHUYECKOT
coOumoIeHIEM
HOT'O YNpaBIlIeHUs ou .
9KOJIOTUYECKON U
MIPOMU3BOJICTBOM, MHKPOOHOJIOTH .
OMOJIOTHYECKOH
XUMHKO- YEeCKOTro
6e3omacHoCTH
TEXHHUYECKOTO, KOHTPOJISI o
CBIPBSl M TOTOBOI
OMOXMMHUUYECKOTO
u POIYKIUH
Bnanenue CrniocoGHOCTh 85-100
MHKpOOHOIIOrHnye
MIPUHINTIIAMU U chopMyIHpOBaTh
CKOTO KOHTPOJIS
METOIUKaMHU 3aj7aHue;
OCYIIECTBIICHHS CIOCOOHOCTD
3HAHHUSAMHU KOHTPOJISl Hajl CaMOCTOSATEIHHO
paboTsl COOJIIOJICHNEM MIPOBOANTH
CPEICTB 9KOJIOTHYECKOH 1 00paboTKy Tekymeit
KOHTPOJI, OHOJIOTHUECKOM MIPOU3BOICTBEHHON
aBTOMATH3alMK | 0E30IaCHOCTH nundopmanuu,
u CBIPbSl M TOTOBO BBITIOJIHSATh aHAJIH3
ABTOMATH3UPOB | MPOIYKIUH MOJTYYSHHBIX JJAHHBIX
AHHOTO JUISl KCTIOJIb30BaHUS B
BIIajieeT
. yIIpaBJICHUS KOHTpOJIE HaJl
(BBICOKMIA)
IIPOMU3BOICTBOM co0ioieHreM
, XUMHUKO- 9KOJIOTUYECKOH 1
TEXHHYECKOTO, OGuonornyeckon
OMOXMMHUYECKOT 0€3011acHOCTH CHIPbS
ou U TOTOBOM
MHUKpPOOHOIIOTH HNPOIYKIUHA H
YECKOT0 MPEACTABISTH
KOHTPOJIS pe3yNbTaThl HA

obOcyXIeHue Ha
KPYIJIBIX CTOJAX,
CeMHHapax, Hay4YHBIX
KOH(epeHInsIX




3HaH1e OCHOBHBIX CriocoOHOCTh 45-64
CIOCOOOB KOHTPOJISI | PACKPBITH CYTh
HaJl COOJIOJICHHEM | TEXHOJIOTHYECKOTO
npaBuiia .
9KOJIOTUYECKOU U nporecca
MIPOBEICHUIO N
OMLITHO OUOIOrMIECKOU MPOU3BOJICTBA
3HaeT 0e30MmacHOCTH MPOIYKTOB C TOYKH
. | IpOMBIIIIEHHO N
(moporoBeiit | CBIPBSl I TOTOBOI 3pEeHUsI KOHTPOJIS HAJl
OBCHB) ii orpaboTkn MIPOAYKIIUH coOIroIcHIEM
P TEXHOJIOTHH H pory .
9KOJIOTHYECKOM U
MacmrabupoBa .
OHMOJIOTHYECKO
HUIO TPOLIECCOB
0€3011acHOCTH CHIPbsI
Y TOTOBOH
MPOTYKIIUH
Ymenue padorats ¢ | CriocoOHOCTh 65-84
TabIMIaMu 1 000CHOBBIBATh U
CIPABOYHBIMH MPUMEHSThH
MaTepualiaMy, MOJTyYCHHbIC
yMEHHE NIPUMEHSTh | PEe3yJIbTAThl HA
METO/Ibl 00pabOTKH | MPEANPUATHSX MO
TeKyIIe# MPOU3BOJICTB
IIpoBoauTh yi . P ACTBY
MpONU3BOJACTBCHHOU IMPOAYKTOB
OIIBITHO-
uH(hopMaLUH,
yMmeer NIPOMBILLITICHHY
BBIIIOJIHATH aHAJIN3
(npoaBUHYT | 10 OTpabOTKY
o TMOJTYYCHHBIX
BIif) TEXHOJIOTUH U JAHHBIX UL
MnK-17 MacmTadbupoBa
UCIIONIb30BaHUS B
TOTOBHOCTD K HUIO MPOLIECCOB
KOHTPOJISl HaJI
MIPOBECHUIO
cOOJIIOIEHNEM
OTIBITHO- .
N IKOJIOTUYECKOU U
MPOMBIIILICHHOU .
OHMOJIOTUIeCKOI
oTpaboTKH
0e30MMacHOCTH
TEXHOJIOTUH U N
CBhIpbA U TOTOBOU
MaciTabupoBaHu
0 TIPOIIECCOB HPOAYKIUTH
Bnagenue CriocoOHOCTh 85-100
IPUHLIAIIAMU U chopMyIHpoBaTh
METOAUKAMHU 3aJlaHuKe;
OCYIIECTBIICHUS CIOCOOHOCTh
KOHTPOJISI HAJT CaMOCTOSTEIILHO
co0II0IeHIEM MPOBOIUTH
9KOJIOTUYECKOU U 00paboTKy TeKyIei
OUOIOrMIECKOM MPOU3BOJICTBEHHOM
6e30MmacHOCTH uHpopmanuu
3HaHUAMH B . (bopmarum,
CBIPBSI K TOTOBO# BBITIOJIHATh aHAJIH3
TIpOBCAICHHH IIPOAYKIITUU IIOJIYYCHHBIX TAaHHBIX
OIIBITHO- pony ya &
JUTSL ICTIOJIb30BaHUS B
BJIaJCeT MIPOMBIILICHHO
. . KOHTPOJIE HaJI
(BBICOKMIA) i oTpaboTKH
coOIroIeHneEM
TEXHOJIOTUU U o
9KOJIOTHUECKOM U
MacmTabupoBa N
OUOTIOTHIECKOU
HUIO TPOIIECCOB
0€3011acHOCTH CHIPbS
U TOTOBOM
NPOIYKIUA |
MPEJICTABISITh
pe3yJbTaThl Ha
o0cyx/IeHue Ha
KpPYIJIBIX CTOJIAX,
CeMHUHapax, HAy4YHbIX
KOH(DEpEeHIHIX
IK-19 MTOKa3aTeIH 3HaHNWE OCHOBHBIX CrocoOGHOCTh 45-64
CHOCOOHOCTH K 3HaeT TEXHOJIOTHYECK | CIIOCOOOB KOHTPOJISI | PACKPBITh CYTh
aHanu3y (moporoBsiit | oro mporecca HaJl COOJIOJICHHEM | TEXHOJIOTHYECKOTO
ToKaszaTesei YpOBEHB) Ha JKOJIOTUYECKON U rpoiiecca
TEXHOJIOTUIECKOT COOTBETCTBUE OHOJIOTUYECKOM MIPOU3BOJICTBA




0 mpolecca Ha
COOTBETCTBHE
HCXOIHBIM
Hay4YHbIM
pa3paboTkam

HCXOIHBIM 0e30IMacHOCTH MPOAYKTOB C TOUKH
Hay4HBIM CBIPBSI U TOTOBOM 3PEHUST KOHTPOJISI HaJT
pa3paboTkam TIPOIYKIINHI coOmoIeHreM
9KOJIOTHIECKOH 1
OHOJIOTHYECKOI
0e30IaCHOCTH CHIPHS
H TOTOBOH
MPOAYKITUH
Ymenue paborats ¢ | CriocoOHOCTH 65-84
TabauIaMU U 000CHOBEIBATh U
CIIPaBOYHBIMU MPUMEHSTh
MaTepualiaMH, MOJTyYCHHBIC
YMCHUE MPUMECHATh | Pe3yJbTaThI HA
METOJII 00pabOTKH | MPEIIPUATHSIX IO
AHATHHPOBATE TEKyIIeH MPOU3BOJCTB
MOKa3aTeIn y . p y
MIPOU3BOJICTBEHHON | MPOIYKTOB
TEXHOJIOTHYECK
“HpOpMAINH,
yMmeeT oro Tporiecca
BBINOJIHATE aHAJIN3
(mponBuHYT | Ha
o TTOTYICHHBIX
13179 COOTBETCTBHUE
JAHHBIX IS
HNCXOOAHBIM
HCITONIB30BaHMs B
Hay‘-IHI)IM
KOHTPOJISI HaJT
paspaboTkam
COOJII0ICHHEM
9KOJIOTHYECKOM U
OHOJIOrMYECKOI
0e30IMacHOCTH
CBIPBSI U TOTOBOU
MIPOAYKIINH
Bianenne CriocoOHOCTH 85-100
MIPUHITUIIAMH H c(hopMyIHpPOBaThH
METOIUKAMU 3a/1aHHE;
OCYIIECTBIICHHS CIIOCOOHOCTD
KOHTPOJISI HAJT CaMOCTOSTEILHO
coOmoIeHIEM MIPOBOIUTH
9KOJIOTHYECKOH U 00paboTKy TeKyeit
CIIOCOOHOCTBIO | OMONIOrMYECKOit MIPOU3BOJICTBCHHOM
K aHAJIU3y 6e3omacHoOCTH nHpOpMaLNH,
MoKaz3arejien ChIpbsl U TOTOBOM BBITIOJIHSTh aHAJIU3
TEXHOJIOTHYECK | MPOXYKIIUH MOJYYCHHBIX TAHHBIX
oro Tporiecca JIJISL ICITOJIH30BAHMS B
BIIAZCET
. Ha KOHTpPOJIC HAJ
(BBICOKHIA)
COOTBETCTBHUE coOIIoIeHHEM
HCXOIHBIM 9KOJOTHYECKOH U
Hay4YHBbIM OUOTIOTHIECKOU
pa3paboTkam 0€30TIaCHOCTH CHIPhS

U TOTOBOM
HNPOIYKIUHA H
NPE/ICTaBISITh
pe3ynbTaThl Ha
o0cyx/IeHue Ha
KPYTJIbIX CTOJIax,
CceMHHapax, Hay4HbIX
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 nMpoBOAUTh UCCIEI0BaHUS
IO BBISIBJICHUIO UCTOYHHUKOB JIJIS
MIPOU3BOJICTBA (PYHKIIMOHAIBHBIX
IIPOAYKTOB nuTaHus. Biageer Meronukamu
00paboTKU TeKyIIel MPOU3BOACTBEHHON
nH(pOpMalKH, BBIOJIHEHNS aHAIN3a
MOJIYYEHHBIX JaHHBIX JUIsl HCIIOJIB30BaHUS B
yIpaBJIeHUHN Ka4eCTBOM NPOAYKIUU

75-85 XOpOLLIO OrnieHka XOpOIIO BBICTABIIIETCSI CTYAEHTY, KOTOPbIN
3HAET 3HAYUTEIIBHYIO YacTH MPOrPaMMHOTO MaTepraa,
HE JIOITYCKaeT CYILECTBEHHBIX OIIMOOK, HO HEYBEPEHHO
BBITIOJTHSIET PAKTHUECKHE PAOOTHI

61- 75 | ynoenerBoputensHO | OreHKa Y/IOBJIETBOPUTEIBHO BBICTABIISIETCS CTY/IEHTY,
KOTOPBIH 3HAET 3HAUUTEIbHYIO YaCTH MPOrPaMMHOTO
MaTepHaa, HO JOIMYCKaeT CyLeCTBEHHbIE OIIMOKY,
HEYBEPEHHO C OOJIBIINMH 3aTPYJHEHNSIMU BBITOHSET
NPAKTUYECKUE PabOThI

60-0 «HE 3a4TCHO OrieHKa HEYJIOBIICTBOPHUTETLHO BBICTABIISICTCS
CTYJICHTY, KOTOPBII HE 3HACT 3HAUMTEIIBHOM YacTh
MPOrPaMMHOTO MaTepHaa, IOIyCKaeT CYIIICCTBEHHbIC
OIIMOKH, HEYBEPEHHO C OOJIBIIIMH 3aTPyTHCHUSIMA
BBITIOJTHSET PAKTHUYECKHE PAOOTHI ¥ HE MOYKET
TPOJIOIKUTH 00y4deHHe O3 IOTIOTHUTENTBHBIX 3aHSTHIA
10 COOTBETCTBYIONIEH TUCIUITIMHE.

|. OueHouHbIe cpeacTBa 1JIs1 IPOMEKYTOUHOM ATTeCTAIMHI

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



Kpurepnn BbICTaB/ICHUS OLIEHKH CTY/JACHTY HA IK3aMeHe

banibl, Onenka TpedoBanus Kk 0popMIEHHBIM KOMIIETEHIUSIM B YCTHOM
Heo0X0MMbIe 3ayera oTBeTe CTyAeHTa
JJISl OLIEHKHU
HTOI0BOI0
TecTa
100-61 «3a4TEHO» | 3aYTEHO BBICTABJIACTCS CTYICHTY, Y KOTOPOro ChOpMHUPOBAHBI

3HaHUS 10 (PU3MOJIIOTMYECKUM OCHOBaM OpraHU3aluu
C6aHaHCI/IpOBaHHOFO pallMOHAJIBHOI'O IMUTAHUA PA3JIMIHBIX
Ipyln  HacejleHus.  YMeeT  yCIEemHO  IPOBOJIUTH
UCCIIECOBAHUA 110 YCBOAEMOCTH M II€PEBapUBACMOCTH
YEJIOBEKOM IUIIEBBIX BEUIECTB, a4 TAKXKE BECTH IOJCYETHI
3H€pFGTH‘-IGCKOI>i OEHHOCTH ITNIIH, HOTp€6JIeHI/I$[
YEJIOBEKOM IIOJIE3HBIX BellecTB. Bilageer meroaukamu
ompeneneHus  OMOJOTMYECKOW M DHEPreTHYecKOn
LEHHOCTH IMIIM, YCBOSEMOCTH U IE€PEBapUBAEMOCTH
MUUIEBBIX BEIIECTB C Y4€TOM OCOOEHHOCTEW OpraHu3Ma
YEJIOBEKA.

60-0 «He OrieHKa HEeYIOBIIETBOPUTEILHO BBICTABISIETCS CTYJICHTY,
3aYTEHO» KOTOPBII HE 3HAEeT 3HAYUTEIILHOM YaCTH MPOrPAMMHOIO
Marepuaa, IOIyCKaeT CYIIECTBSHHBIC OIMOKH, HEYBEPEHHO C
OOJIBIIIMMY 3aTPYTHEHHUSMU BBITIONHSET PAKTUYECKIE PaOOThI
Y HE MOJKET MPOJIOILKUTH 00ydeHHe 0€3 TOMOTHUTEBHBIX
3aHSITUI 110 COOTBETCTBYHOIIEH TUCIUILIMHE.

Bomnpocsl k 3K3aMeHy

10 AU CHUIIIINHC «CHcTeMBbl YIIPaBJICHUA OMOTEXHOIOTMYSCKUMU IIponccCaMm».

1.

BemectBa, criocoOCTBYIOMINE YBETUYCHUIO CPOKA TOAHOCTH MTPOTYKTOB.

buonorudeckue o0HEKTHI U ChIpheBas 6a3a
KynbTuBUpOBaHNE MUKPOOPTAaHU3MOB U MOJYYEHUE KOHEUHBIX MPOAYKTOB
KynbTuBUpOBaHNE MUKPOOPTAHU3MOB U MOJYYEHUE KOHEUHBIX MPOAYKTOB

Mukpobuonoruyeckas 06e3onacnocts ['/[b.

Poccuiickass cucreMa KOHTpPOJIL KadecTBa IIPOM3BOACTBA IPOAYKTOB
NUTAaHMsL, B TOM YHUCJIE U C UCIIOJIb30BAaHUEM OOBEKTOB BOJHOTO MPOMBICIIA.
XapakTeprucTuka MEXKIYyHApOJIHBIX CTAaHAAPTOB KauyecTBa I OOBEKTOB
BOJIHOM CpeIbl OOMTaHUS.

[Tpunnunet cuctemser HACCP.

MexnyHapoiHble CTaH1apThl IIPOJOBOJIBCTBEHHON u

cenbckoxo3siictBeHHoi opranuzamnu CAC/PCP.




10.CranmapTHbIE METOBI ONIPEACIICHUS] MUKPOOHOJIOTHYECKHX MTOKA3aTEeNIeH B

MMPOAYKTAX ITMTAHUA

11.TTpuBeauTe cxemy OMOTEXHOJIOTHUECKOTO MpoIlecca MPOU3BO/ICTBA Xyie0a
12.BUOTEXHOJOTUYECKHUIM METO] IPOU3BOICTBA TUMOHHOM KUCIOTHI.
13.buOTeXHONOTHYECKUI METO/1 TITyOMHHON (PepPMEHTAIIMU C UCTIOJIb30BAHUEM
riecHeBoro rpuba Aspergillus niger.
BaxHeWImM polyKTOM MUKPOOHOJIOTMYECKON TPOMBIIIEHHOCTH
ABJIAETCS MUILEBAs] YKCYCHAsI KUCIIOTA.
brorexHonoruyeckuii METo 1 MPOU3BOJICTBA MOJIOYHOW KHUCIIOTHI.
14. BuoTEeXHOJOTUYECKU METO]T MPOU3BO/ICTBA MANPUHA.
15.bnoTexHoJI0OTHYECKHI METOJI CHHTE3a aMUHOKHUCIIOT.

16.brnOoTEeXHOMOTHYECKUN METO/T ITPOM3BOJICTBA KOPMOBOTIO JIN3HUHA

17.Pa3paboTka aganTallMOHHBIX AJITOPUTMOB YIPABIICHUS POIIECCOM

KYJbTUBUPOBAHUS MPOAYLIEHTOB CIIUPTOB.
18.KoHTYpBI ¥ aNnTOPUTMEBI YIIPaBJICHUs OPOAUIBLHBIMU MTPOIIECCAMHU.

19.OnTrMM3aIys MUTATENBHBIX CPEl U PEKUMOB KYJTbTUBUPOBAHUS
MHUKPOOPIaHU3MOB C UCITOJIb30BAHUEM AJITOPUTMOB CUTYAaIlIMUOHHOTO

YIIPaBJICHUS.

20.VccnenoBanre MaccooOMeHa KHCIIOPO/ia B IMpolieccax

MHUKPOOHOJIOTUYECKOTO CUHTE3a.

21.UccnenoBanue mpoliecca MoJIydeHs TUTATSIbHBIX CPeT IS
OMOTEXHOJOTUUYECKUX TTPOU3BOJICTB HA OCHOBE KHUCIOTHBIX THIPOJIN3aTOB

pPaCTUTCIBbHBIX OTXOJOB.

22.Pa3paboTka METOJIOB ONEPATUBHON JUATHOCTUKA MUKPOOMOJIOTMYECKUX

HPOLIECCOB.

23.Pa3paboTka yCTaHOBKU U3MEPEHHMS T0OPOKAUECTBEHHOCTH THIPOJIN3aTOB

PACTUTEIIBHBIX OTXOJ0B KaK BTOPUYHBIX MATEPUAIBHBIX PECYPCOB.



24 Narercudukaus IpoeccoB yTIIH3AIUN KUIKUX OTXOJ0B XUMHUECKUX U

IMHUIICBLIX IIPOU3BOJCTB.

25.VnTeHcudukaius nepepadboTKy 36pHOBOTO CHIPhS B IPOU3BOICTBE

9THIIOBOTO CIIMPTA C UCIIOJIb30BAHHUCM q)epMGHTOB.

26.DOKCcriepuMEeHTaIbHOE OIpeIeJICHHE MapaMeTPOB TEXHOIOTUIECKUX
IPOIIECCOB, HEOOXOAMMBIX JIJISI ONTHMATBHOTO IPOSKTHPOBAHUS CIIOKHBIX
0€30TXOIHBIX TEXHOJIIOTHYECKIX CHCTEM C 00OPOTHBIMH LIUKIAMU BOJIBI U

APYIrux KOMIIOHCHTOB.

27.Pa3paboTka TeCT-CUCTEM OIIEHKH OMOJIOTHYECKON JOOPOKaYeCTBEHHOCTH

I'napoJIn3aToB U @epMGHTOHHBaTOB.

28.Pa3paboTka 1ab0paTOPHBIX PErIAMEHTOB Ha MTPOU3BOJICTBO
OMOTEXHOJOTHYECKON MTPOTYKIIUH C UCITOJIB30BAHUEM IIJIOTHBIX KYJIBTYp U

WHTEHCUBHBIX PEKUMOB.
29.bOTEeXHOIOTMYECKUI METO T TPOU3BOACTBA METHOHHMHA.
30.THHOBaIIMOHHBIE TEXHOJIOTHU B OMOTEXHOJIOTHYECKOM MPOU3BOCTBE

31.MeToapl MaTEMaTHIECKOTO MOJICTIMPOBAHUS OMOTEXHOJIOTHUSCKUX

IPOIIECCOB
32.Crenunannu3upoBaHHOE 000pyA0BaHUE OUOTEXHOJIOTHYECKUX MPOU3BOICTB

33.11oHATHE -UHTErPUPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTHUYECKUMU

nporeccaMu

34.MeToapl TEXHUKO-DKOHOMHUYECKUI aHaJIN3 OMOTEXHOIOTHYECKUX

MPOU3BOJCTBEHHBIX CUCTEM
35.MeToapl ONTUMHU3ANHA OMOTEXHOJIOTHIECKUX MPONU3BOJICTB

36.0OcHOBHBIE METOJbI OMOTEXHOJIOIMUECKUX MPOIIECCOB KaK 0OBEKTOB

YIPaBJICHHUS.



37.IlpuHIMIIBI aBTOMATUYECKOTO PETYIUPOBAHUSA TEXHOJIOTHUECKHX

napameTpoB .
38.CTpyKTypa TEXHUYECKHUX CPEICTB CUCTEM YIIPaBJICHUS .

39.TexHoJIIOrMYECKHE MPOIECCHl 0OBEKTOB YIIPABICHUS

40.IIpuHIHUIBI aBTOMATUYECKOTO PEryIHPOBAHUS TEXHOIOTUYECKUX
apameTpOB;

41.CTpyKTypa TEXHUUECKUX CPEACTB CUCTEM YIIPABICHUS;

42.OCHOBHBIC BHJIBI CHCTEM aBTOMATHYECKOTO PETyJTUPOBAHUS .

I1. Ouenounble cpencTBa AJisi TEKyIIEH aTTecTaluH

Kpurepumu ouenku pedepara

- 100-86 OamioB BBICTABIAETCS CTYIEHTY, €CIU CTYJIEHT BBIpa3Uil CBOE
MHEHHE 10 CQOpPMYJIUPOBAHHON MpoOJieMe, apryMEHTUPOBAI €ro, TOYHO
OTIPE/IETTUB €€ COJIEpKaHue U cocTaBJsitomue. [[piuBeieHbl TaHHbIE OTEYeCTBEHHOM
U 3apyO0eKHOM JIUTEepaTyphl, CTATUCTHYECKHUE CBEACHUS, MHGOPMAIIHS HOPMATUBHO
npaBoBOro xapaktepa. CTyIeHT 3HaeT M BIAJEET HABBHIKOM CaMOCTOSTEIHHOMN
HCCJIEIOBATENLCKOW PabOThl MO TEME HCCIIENOBAaHUS, METOJaMU U TpHUeMaMH
aHaNM3a TEOPETUYECKHX W/WIIM TPAKTHUYECKUX AacCleKTOB H3ydaeMoil 00JacTu.
DaKkTUYECKUX OIIMOOK, CBSI3aHHBIX C MOHMMAHUEM MPOOJIEMBbI, HET; TpadUUECKU
paboTta odopmIieHa TPABUIBHO

- 85-76 - OamioB - paboTa XapakTEpPU3YeTCsl CMBICIOBON IEIbHOCTHIO,
CBSI3HOCTBIO U MOCJIE0BATEILHOCTHIO U3JIOKEHUS; TOMYIIeHO He Oomee 1 ommoku
npu OOBSICHEHWH CMBICIA WM CojAepKaHus mpoOiembl. [[ns aprymenTanuu
TIPUBOJISITCS TAHHBIC OTCUYECTBEHHBIX u 3apyOeKHBIX aBTOPOB.
[TpoieMOHCTPUPOBAHBI HCCIEAOBATEILCKUE YMEHHSI U HaBbIKA. DaKTHYECKUX
OImMMOOK, CBS3aHHBIX C IOHMMAaHHEM TpoOJeMbl, HeT. JIOmyIeHbl OHa-IBE
omuOKu B 0hOpMIIEHUU PAOOTHI

- 75-61 Gamr - CTYJZEHT MPOBOAWT JOCTATOYHO CAMOCTOSITEIIbHBINA aHAIHU3

OCHOBHBIX 3TaIlOB M CMBICJIOBBIX COCTaBJIAIOIIHUX HpO6JICMI>I; IMOHUMaeET 0a30BbIC



OCHOBBI U TeopeThyeckoe oOOoCHOBaHHE BbIOpaHHOW Tembl. [IpuBreueHbI
OCHOBHBIE HCTOUYHHUKH 10 paccMaTrpuBaeMoii teme. [lomymeno He 6omee 2 ommbok
B CMBICJIEC WJIM COJIEPKaHUU MPOOIeMbl, 0POpPMIICHHH PaOOThI

- 60-50 GammoB - ecnm paboTa TMPEACTABISICT COOOW TEepeCKa3aHHBIA WU
NOJTHOCTBIO TEPENUCAHHBI HUCXOMHBIA TeKCT 0Oe3 Kakux Obl TO HH OBUIO
KOMMEHTapueB, aHainu3a. He packpeita CTpyKTypa U  TeopeTHdecKas
cocraBisitonas TeMel. JlomymeHo Tpu win 6oiee Tpex OMMOOK B CMBICIIOBOM
CoZiepKaHNU pacKpbIBaeMOi po0IeMbl, B 0POPMIICHHH PAOOTHI.

Bomnpoch! 1151 KOJUIOKBHYMOB, CO0ece10BaHHsI
M0 IUCIUTLIHHE
«VIneHTHYHOCTh Y TIOJUTHHHOCTH (PYHKIIMOHATBHBIX MTPOTYKTOB MATAHUS»:
1.KakoBa  ocHOBHas  3amadya  HJACHTU(PUKAIMOHHOH  IKCIEPTU3BI

(YHKUIHMOHAIBHBIX TPOTYKTOB?

2. C kaKoil 11eJ1bI0 TPOBOJUTCS IKCIIEPTU3A MOJIMHHOCTU (DYHKITMOHAIBHBIX
MPOIYKTOB?

3. Uto 0003HaYaeT TEPMUH «COOTBETCTBHUEY JIJIsl ONPEACICHHOTO TOBapa?

4. Ilepeuncnure BUABI ACSITEIBHOCTH IO OLIEHKE CTEINIEHH COOTBETCTBHS
KauecTBa TOBapa.

5. Yo Takoe «(PyHKIIMOHAIbHBIE TPOIYKThI MUTAHUS»?

6. Kakum 1okyMeHTOM 0(pOpMIISIOTCS Pe3yJIbTaThl IKCIIEPTU3bI KauecTBa?

7. B KakoM JOKyMEHTE 3KCIEPT OTPAKAET PE3YNIbTATH UACHTU(DUKALINH
nmpoayKuuu?

8. Kakue nmokazaTenu moATBEp:KIal0TCs MU 00s13aTeNbHOM cepTuduKanun?

9. C xako¥ 11eJ1p0 MPOBOUTCS TOTPEeOUTENbCKast UICHTUhUKAIUA?

10. Kakue nokazarenu (pyHKIHOHAIBHOTO MPOAYKTA IPUTOIHBI JUIS LIeTIeH
uaeHTUPUKaImu?

11. Yto Ttakoe dpanbcudukanus GyHKIIMOHATBLHOTO MTPOAYKTa?

12. Yto mpeacTaBisitoT cO00M OPraHOIENTUIECKUE UCCIIEIOBAHNS?

13. Yto Takoe accoptumeHTHas danbcupukanus Q(YHKIUOHAIBHOTO

npoayKTa?



14. Kakue OCHOBHBIE HHIPEAMEHTHI OOECHeUYHBAIOT (HYHKIIMOHAIBHOCTD
MUILIEBOTO MPOyKTa?

15. Yro Takoe wuHpopmarmonHas danbcudukanus GyHKIIMOHATBHOTO
npoayKTa?

16.Kakue  oOpraHoJIENTUYECKHE  XAapAKTEPUCTUKH  HCHOJIB3YIOT  IpHU
uaeHTUGUKAINKY GYHKITMOHAIBHBIX MPOAYKTOB?

17. Kakue (pu3MKO-XMMHUYECKHE TMOKA3aTeNd KadecTBa HUCIOJB3YIOT IpHU
uAeHTU(UKAIMK (PYHKIHOHAIBHBIX IPOAYKTOB?

18.Kak  mpoBOOMTCS ~ OLEHKA  pE3yibTaTOB  HMCCICNOBAaHUM  JJIs
UAEHTU(UKAN (PYHKIUOHAIBHBIX TPOYKTOB?

19. TpeOGoBaHusiM  Kakoro HOPMAaTHMBHOIO  JOKYMEHTa  JIOJDKHA
COOTBETCTBOBATh HHPOPMALIHS O TPOYKTE?

20. TpeboBanus K PyHKITMOHAIBHBIM IPOYKTaM MTUTAHUS

21. HomeHkIaTypa npoayKToB (yHKIIMOHAJIBLHOTO MUTAaHUS

22. OCHOBHBIE TIOJIO)KEHHSI KOHUEMIUHU 3I0POBOTO U 0€30MaCHOrO MUTAHUS
HacesieHus Pocecun.

23. KakoBbl CpoKM TNpoOBedeHUS HACHTUPUKAUUU (PYHKIMOHAIBHBIX
MPOIYKTOB?

24. Knaccudukanus QyHKIIMOHATBHBIX POTYKTOB

BAPUAHTBI KOHTPOJIBHBIX PABOT JIJISI MIPOMEXKYTOYHOM
ATTECTAIINU
Bapuanrt 1

1.  Jaiite onpeaeneHue KUCIOTHOIO YKCIIa Maca.

2. IlpuBenuTe XMMHYECKHE pEAKIMH, JIEXKAIIUE B OCHOBE OIPEACIICHUS
HUTPUTOB B KOJIOACHBIX U3JICIIHSX.

3. IlpuBemuTe XUMHUYECKHE pEAKIMH, JEKAIMe B OCHOBE METOJ/a
ONpENIEIICHNS CaXapOB HOJIHBIM METOIOM.

4. B dem 3akiroyaeTcsi CYIIHOCTh METOJa U 3a4eM OIpeAesieTcs
TUTPpyeMasi KUCIIOTHOCTh MOJIOYHBIX MPOTYKTOB.

5. OmneHure cBeXeCTh MOPCKOMU phIObI, eciiu koaudecTBo JIO 48, a TMA 4



6. Kax onpenenstor moaHOTY macTepu3aliii MOJIOKa?

7. IlpuBenure XUMHYECKHUE PEAKIMU, KOTOpbIE JIekKAT B OCHOBE
OTpeJIesIeHHs COJIu MeTo10M Mopa.

8.  Jlms ompeneneHus moBapeHHOUW coyim meTonoMm Dombrapaa B3smm 2,21
npoaykta. K mpobe npubasmimm 25ma 0,1H. HUTpaTa cepedpa. Ilociae mobGapieHus
pPEaKTHMBOB M WHIMKATOpa W30BITOK HHUTpara cepedpa oTTUTpoBand 13,5Mi
0,1011H. ponannna xanus. Ha mpoBeneHrne XO0JIOCTOTO OmbITa 3arpatuiid 24,5Mi
ponanuaa kanus. Paccuurare % conepaHue MoBapeHHOM COJIN.

9. Hnsa  wuccnenoBanus wMsca nruubl B3smm 0,6530r xupa. Ilocne
n00aBJICHHUsST PEaKTUBOB W HHJMKATOpa Ha TUTpoBaHWe u3pacxogoBaiu 0,95mi
0,002H. THocynw(hara Hatpus. Paccuuraiite mepekucHoe uucio (B % wuoma) u
OIICHUTE CBEXKECTh MTHUIIBI.

10. Cpenaiite 3aKiI0OUYE€HUE O CBEKECTU MPECHOBOIHOM PHIOBI HA OCHOBAaHUU
CIEAYIOIINX JAHHBIX IIPU OMPEAECICHUN JIETYYMX OCHOBAaHMI: Macca HaBECKH 7,8T,
B koy0y npueMHHK HaimuTo 25mu 0,0980H. cepHoil kucnotel. Ha TuTpoBanue
M30bITKA CepHOM KUCTOTHI rmomwio 21,5mit 0,1055H. pacTBOpa eaKoro Hartpa.

Bapuant 2

1. [daiite onpeneneHne NEPEKUCHOTO Yucia Maca.

2. ITpuBenuTe XUMUYECKHUE PEAKIIUH, JIEIKAILUE B OCHOBE METO/1a ONPEIEICHUS
CBEKECTH PHIOBI MO KOJWYECTBY JIETYYHX OCHOBAHUHN U TPUMETUIaMUHA.

3. IlpuBeauTe XUMUUECKHE PEAKIIMH, JIEKAIME B OCHOBE METO/IA ONPEIEICHUS
KpaxMalia B KOJIOACHBIX U3JICIIUSIX.

4. B ueM 3akitoyaeTcs CyUIHOCTb METOJIa U 3a4eM ONPENENSIOT KUCIOTHOE
YUCIIO KUPA MTUILBI.

5. OLeHHUTE CBEXECTh MOJIOKA, €CJIM €ro TUTpyeMasi KUCIOTHOCTh COCTABIISIET
20 rpagycoB Tepuepa.

6. Kak ornpenenuTs MOTHOTY CTEpUIIU3AIlMU MOJIOKA.

7. IlpuBenuTe XUMUYECKHE PEAKIIUU ONPE/IeTICHUS IOBAPEHHOM COJIM METOJIOM

donbrapaa.



8. Ilpu ompeneneHUHM KUCIOTHOCTA MOJIOKA [JIsi aHaiau3a B3sm 20Ma
npoaykra (11.1,030). Ha tutpoBanue uspacxomoanu 4,5mn 0,1021H. enkoro
Kaii. PaccunTaTh TUTPYEMYIO KHCIOTHOCTh U CHENAaTh 3aKIIOYEHUE O CBEXKECTU
MOJIOKA.

9. Jlna wuccnepoBanusi Msca ntunbl B3summ  3,0550r >xumpa. Paccuurathb
KMCJIOTHOE YHUCJIO, eciii Ha TuTpoBanue nouwio 0,9mn 0,1068H. pactBOpa €aKoro
kay. CaenaTh 3aKII0UYEHUE O CBEXKECTH MTHULIBI.

10. Cnenaiite 3aKit0O4e€HUE O CBEXKECTH MPECHOBOJHOW PHIOBI HA OCHOBAHHH
CICAYIOIIMX  JaHHBIX MPHU OMpEACICHUU JIETYYUX OCHOBAaHMI: Macca HaBECKH
7,8r, B K010y npueMHuk Hanuto 25mi 0,0980H. cepHoit kucinotsl. Ha TuTpoBanue

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

TECTBI
1. Jaiite onpenesienue nuineBbiM go6aBkam (I1/1):
1. TumeBsie 6€3BpeIHbIE BEIIECTBA, J00ABISIEMbIE B TPOAYKThI IUTAHUSI.
2. IlpuponHble UM UCKYCCTBEHHBIE BEIIECTBA, CIIEIIMAILHO BBOJUMBIE B
MPOIYKTHI 1151 TPUAAHUS UM 33JaHHBIX CBOMCTB.
3. BelecTBa ecTeCTBEHHOTO MPOUCXOKICHUS 1711 BBEJICHUS B POAYKTHI C
LEJIbI0 HEOOX0AUMOI0 U3MEHEHUS UX CBOMCTB.
2. Ilepeuuncinte 0ocCHOBHbIE QYHKIINH NMUIEBBIX 100aBOK:
1. Kpacurenu, 3arycTuTean, apoOMaTu3aTopbl, KOHCEPBAHTHI,
AHTUOKHUCITUTEIIH.
2. YnyduieHue BHEUIHEro BUJIA, PETryJIMPOBaHME KOHCUCTEHIIMHU, BKyCa U
3amnaxa, COXpaHEHUE KauyecTBa MMPOIYKTa.
3. IoakpammBanue, GopMHUpPOBaHUE TEKCTYPBI, PUAAHKE apoMaTa,
MOBBILICHHE
CpOKa XpaHEHUs IPOJYKTOB.
3. Kakumu aTpudyramu noxHa odsaaaars 111, koTopoii npucBoeH

nHaexc «E»?



1. be3omacHOCTBIO B TEXHOJOTMYECKOM MPUMEHEHUH M YACTOTOM
XHMMCOCTABa.

2. be3onacHOCTBIO B HY>KHBIX JIJI1 TEXHOJIOTUU TMIpeesiax U XUMUYECKOU
YHUCTOTOM.

3. be3zonacHOCTBIO U YHCTOTOM MpPHU JUTUTEIILHOM TPUMEHEHUH,
TEXHOJIOTUYECKOU
HE0OXOAMMOCTBIO UCIIOJIb30BAHUS.

4. B kakux cirydyasx He paspemieHo Beeenue I/ B npogykTbi

NUTAHUuA?

1. Korma no3uposka I1/] cooTBETCTBYET IpeaeabHBIM HOpMaM

0€30I1aCHOCTH.

2. Ecnu [1/] mpuMeHSIOT 111 COKPBITUS IOPOKOB B MPOTYKTE.

3. Korna Beegenue I CHU3UT 3HEPreTHUECKYHO HEHHOCTh NPOAYKTA.

5. Kakue BUABI KpacuTeJieil MCNOJIb3YIOTCH B MUIEBO TEXHOJIOTH?

1. IlpupoaHsie, opraHu4ecKrue, MUHEpaIbHbIE.

2. HarypaybHble, CHHTETHYECKHE, MUHEPAJIbHBIE.

3. PactutenbHble, NCKYCCTBEHHBIC, HEOPTAHUYECKUE.

6. HazoBuTe OCHOBHBIEC BU/bI 3aryCTUTEJIEH U rejieo0pa3oBareieii:

1. TI[1 momucaxapuaHO# IpUpPOIbI: HA3eMHBIE U MOPCKHUE.

2. I1J1 monucaxapuHOM MPUPOABI M UX MOIU(PUKALINH.

3. IIJ] monucaxapuaHOW IPUPOIBI U KETATHH.

7. Mexanu3m 00pa30BaHus rejiei moJnucaxapuaaMu:

1. Casi3bIBaHME BOJbI U CBOPAUMBAHUE MTOJMMEPHBIX Lienen
ITOJIMCAXAPUJIOB.

2. 3a cuer npupoaHON 0OBEMHOMN CITUPATILHON CTPYKTYPHI UJTH caxapo-

KHCJIOTHOT'O 06pa3013aH1/1>1 Kapkaca reii.

3. 3a cuer moTepu BOJIOM MOJBUKHOCTH B MUKPOSTYCHKAX CTPYKTYPHI TS B

IMPpUCYTCTBUH NOHOB KaJIbIIM.

8. Uto Ha3bIBAaOT ruApOPpMIbHO- TUNOPUIBHBIM OajJaHcOM?



1. OtHomeHue TUNOQPUIBHBIX U THAPO(POOHBIX YIACTKOB MOJIEKYJIbI
AMYJIbraTopa.

2. KoadduimeHT nojae3Horo AeMCTBUS 3MyJIbraTopa.

3. CoOoTHOIICHHE MOIAPHON U HEMOJIIPHOMN YacTel MOJIEKYJIBI AMYJIbraTopa.

9. HazoBuTe Haubo/1ee BaKHbIE YCHJIMTEIN BKYCA U 3a1axXa NPOAYKTOB:

1. IlumeBsle BelecTBa ¢ «IIyTaMUHOBBIM 3 PeKTOM
YIOBJIETBOPEHHOCTH.

2. I'myramuHOBas, r'yaHUJIOBasi, ”HO3WHOBAS KUCJIOTHI U UX COJIH.

3. PuboHykiI€oTH b, TTyTaMaThl 1 HMHO3UTHI KaJIHsl.

10. Kakue KOHCepBAaHTHI SIBJSIOTCS MPUPOAHBIMHU M COAEPKATCH B

nuie?

1. CopOuHOBas KUCIOTA U €€ COJIN.

2. YpoTponuH.

3. ben3zoitHas KucioTa U €€ COJH.

11. B yeM COCTOUT NPUHUMII ACHCTBUA AaHTHOKHUCIUTE e ?

1. Cs3pIBaHME HOHOB METAJIOB IEPEMEHHON BAJICHTHOCTH.

2. Heittpanuzanusi CBOOOHBIX M MEPOKCUIHBIX PATUKAIIOB.

3. VYBenudeHue NpoAO0KUTEIIBHOCTH HHAYKIIMOHHOTO IIEPUO/A.

12. Yem otamuarwrcsa BAJIbI npoOHOTHKM OT NPEOUOTHKOB?

1. IIpobuotuku — bAIpl MUKPOOHOTO IPOUCXOKIEHUS, a TPEOUOTUKU —
BA b
CMENIaHHOT'O COCTaBa.

2. IIpoOHOTHKM — IPEeACTABUTENN HOPMATbHOU MUKPODIOPHI KUIIEUHUKA;
MPEONOTHUKH — TEHEPATOPHI TPOONOTHKOB.

3. IIpoOHOTHKH - YHCTBIE KYIbTYpPhl MUPOOPTaHU3MOB KHUIIIEUHUKA,
PEOUOTUKH —

CTUMYJIATOPBI TPOOUOTUKOB.



TECTbBI 1JId CAMOITIPOBEPKHU U CAMOIIOAT'OTOBKHA

Lens cozmanus [ITM — mpoBepka OCTATOYHBIX 3HAHUM.

Hcxomuble MOKYMEHTBI, HCHOJIb30BaHHBIE TIpu paszpabotke [ITM —
nporpamma  auciUIuHbBl  «nenTudukamus  QyHKIIMOHATBHBIX — MPOIAYKTOB
MIATAHUS

KonmuecTBo BapuaHTOB TECTUPOBAHUS — 3.

KonmuecTBo BOIpocoB B 0JJHOM BapuaHTe — 12.

Br16op oTBeTa (KOJIMYECTBO MPaBMIbHBIX TECTOB) — 1 miu Oonee 1

PekomeHnmyeTcst 3acUUThIBATh TOJIBKO TOT BONPOC (TECT), B KOTOPOM
MIPUBEJICHBI BCE PABUIIbHBIE OTBETHI.

[ITxana oneHoK:

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

orieHkKa «3» — ot 50% no 74%

oreHka «4» — ot 75% 1o 89%

olieHKa «5» — 6osnee 89%

TECT Ne 1

Tect conepxut 12 3a1annii, Ha BBINOJIHEHUE KOTOPBIX OTBOAUTCSA 30 MUHYT.

Bri6epure Hanbosiee npaBUiIbHBIN, 10 BamieMy MHEHUIO, BApUAHT OTBETA U

OTMETBHTE €0 JIFOOBIM 3HAYKOM B OJIAHKE OTBETOB.

1. Ilexmunoswie eeuecmea ONHOCANMCA K

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

2. OCHOBHBIM UCTMOYHUKOM y2ﬂ€60006 A6JAIOMCA I’lpO()mebl

1) MONOUHbLE 2) MSICHbLE

3) pacmumeinbHble 4) pblOHbLE

3. Menanouounoobpazosanue - 35mo npespaujenue 8 MeXHOIOSULECKUX




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) COISIHYIO KUCTOMY

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

1) MUKONUH 2) KCAHMO@UL

3) 3eaKCanmum 4) bemanun
7. Lluknomamer omuocsmes k credyioujeti 2pynne nuuyebix 0006asox

1) noociacmumenu 2) aApoOMamu3amopol

3) KOHCep8anmbl 4) Kpacumenu
8. [lonycmumas cymounas 003a HUmMpamos O 63POCI020  YeN08eKd

cocmasusiem

1) 125me 2) 225me

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

1) KONYEHOCMSIX 2) KpYnax

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

npobONo0O20mMo8Ky nposoosim
. npeosapumenbHbvIM , npeosapumenbHuiM
) 8bICYULUBAHUEM NPOOBL ) 030.J1eHUem npoovl
3 npucomosieHuem  800HOU ) npeosapumelbHbiM
) BLIMANCKUKPACUMENU ) ocadicoenuem OeKos

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




npu anajlusze kavecmea

1)

MOJIOKA

2)

MYKU

3)

UKDbL

4)

Jrcapenoeo Koge

12. Ilpu onpeodenenuu sxcupos no memoody Cokciema COBMECMHO 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)

Kputepuii oueHkH. 3a npaBUIbHOE PELIEHUE JII000TO0 3a/1aHus TECTA CTYIEHT

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

0aJlIoB.

Kpurepuii olieHKH caMOCTOSTEIbHON padOThI

2. YMeHHe B 3aBHCHUMOCTH OT BHJA MNPOAYKTa MoAo0paTh

MakcuManbH
Kpurepuii ouenku

asi OIlCHKa

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




po600TOOP U MPOOOMOATOTOBKY 00pasia 5
3.3HaHME METOJOB JIAOOPATOPHOTO aHajdW3a KadecTBa 5
MUIIEBBIX MPOTYKTOB
4.3naHue  KJIacCU(PHUKAIMU, CTPOEHUS ©  00OJacTu 4
MIPUMEHEHUS TTUIIEBBIX J00aBOK

5.3Hanne IMPUPOAHBIX TOKCUKAHTOB U Sapﬂ?)HI/ITeJ'ICﬁ

23 damta
Hroro

TECT Ne2
Tect conepxut 12 3a1annii, Ha BBINOJIHEHUE KOTOPBIX OTBOAUTCA 30 MUHYT.
Bri6epure Hanbosee npaBUiibHEbI, 10 BaleMy MHEHUIO, BApUAHT OTBETA U

OTMETBTE €ro JIIOOBIM 3HAYKOM B OJIaHKE OTBETOB.

1. Bnaosicnocms 3€pHa, Komopoe 3aK1a0bl8aAemcs Ha XPAaHEeHUe He 0019iCHA

npesviiianio

1) 13% 2) 15%

3) 17% 4) 19%

2. Ilpu uccredosanuu 3epua 6 1a60pamopuu ROO «HAMYPOI» NOHUMAIOM MACCY
1) 0,51 3epna 2) 271 3epHa
3) 11 3epua 4) 31 3epHa
3.Cooeporcanue memanionpumecetl 6 3epre He OOJIHCHO NPEeSblULAMb
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. Cmexknosuonocmo 3epHa xapakmepuzyem CmpyKmypy

1) AnetipoOHO8020 ClOsL 2) 0bo104eK

3) sHOOChepMa 4) 3apoovliua




6. 3apaosicennHoe ambapuviMu 6peoumensmMu 3epHO UMeem CHA4ana Meoo8ulll

3anax, a 3aniem sanax

1) amMmuara 2) €eposo0opooa

3) conooa 4) cena

7 .Macnuunocmv  dcMbixa  NOOCOJIHEYHUKA,NOJYYEHHO20 HA  (opnpeccax,
cocmasJisiem

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

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

8. 3Kcmpal<m;ui0 Macina u3 NOO2OMOBNCHHO JHCMbIXA CEeMSH NOOCOTHEYHUKA

I’lpO@O@lel, 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;ejzoquaﬂ
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 3alaHusg TCCTa CTYACHT

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 kiaaccupuiMpoBaTh CBOMCTBA U TIOKA3aTENM KauecTBa 4
3€pPHOBOM MaccChl ¥ 3¢pHa OCHOBHOM KYJIBTYpPbI
3.3HaHue TEXHOJOTUHU NIePepadOTKU 3epHa U TTOKa3aTenen 5
KaueCcTBa 36PHOMYYHBIX MPOTYKTOB
4.YMeHue MO3TANHO C MPUBEACHUEM XUMUYECKUX pEaKIui 5
OMHCaTh TEXHOJIOTHIO TTOJIYYeHUS, paUHAIINIO U TIEpepabOTKy
PaCTUTENIBHOTO Macia
5.3HaHMEe OCHOBHBIX HOPMHUPYEMBIX MOKa3aTesieil KauecTBa 3

pPacCTUTENIbHBIX Macel

226ama

Hroro




TECT Ne3

TecT conepxut 12 3agaHuil, Ha BBITOJIHEHHE KOTOPBIX OTBOAUTCSA 30 MUHYT.

Bri6epute Hanbosiee nmpaBuiIbHBIN, 10 BalieMy 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. Coodeporcanue drcupa 6 HAMypParbHOM MOJIOKe 0ObIYHO He npesvliuiaen

1) 2% 2) 4%

3) 6% 4) 8%

5.Kazeunosvie benxu monoka ocadxcoaromes npu pH

1) 4,4 2) 4,5

3) 4,6 4) 4,7

6. Ilonnoma nacmepuzayuu MOAOYHBIX NPOOYKMOE ONpeessiencst N0 AKMU8HOCHU
Gdepmenma

1) gocomasza 2) 2uoponasa

3) nepokcuoasza 4) 0e2uopocunasa

7. IlpedenvrHo Oonycmumas KOHYeHmMpayus HUMPUMOS8 8 KOJIOACHLIX U30eNUSX
cocmasnsiem

1) 30melke 2) 40melke

3) 50melke 4) 60melke

8 Coomnouenue HACBIWEHHRbLX, MOHO- U NOJUHEHACLIUWEHHRbLX JCUPHbLIX KUCIONl 6




WCMpOSOIJ MKAHU C6UHUHbL cocmaeisiem

1)

3:3:1

2)

3:4:1

3)

3:5:1

4)

3:6:1

9. Cooepatcanue xnopuoa Hampus colu 8 8apeHbIX KOADACHBIX U30eNUAX 0ObIUHO 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 2UCMamMuta 8 polbe cocmasisiem

1) Sme% 2) 10me%

3) 15me% 4) 20me%

12.0npedenenue aszoma Jniemy4ux OCHOBAHUU, 8 MOM YUCIE MPUMEMULIAMUHA

npoeodﬂm npu oyeHke Kkauecniea

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 orieHku. 3a mpaBMIIbHOE peLIeHUE JTI000T0 3aJaHHs TECTa CTYEHT
nosryqaet 2 6aya. Tect cuutaeTcss cCiaHHBIM IPU HAOOPE CTYIEHTOM MUHUMYM 20
OaJLIoB.

Kputepuii o1ieHKH caMOCTOATEIBHON PadOThHI

Makcumaip
Kpurepuit onenku
Has OLICHKa
(6amn)
1.3HaHKEe XMMHYECKOIO COCTaBa, TEXHOJIOTUU NEPEPaOOTKU U 5
OCHOBHBIX HOPMHUPYEMBIX IOKa3aTeIeH MOJIOKA U MOJIOYHBIX
MIPOJTYKTOB 3)
2.3HaHKe XUMHUYECKOI'0 COCTaBa, TEXHOJIOTUU NEPEPadbOTKU U
OCHOBHBIX HOPMHUPYEMBIX MOKa3aTeIel Msca U MSCHBIX 4
MIPOJTYKTOB
3.3HaHMEe XMMUYECKOI0 COCTaBa U OCHOBHBIX HOPMHUPYEMBIX 5
MOKa3aTesiel MsIca ITULBI
4.YMeHue onucatbh XUMUYECKUM COCTaB PHIOBI M 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




