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1. llesu u 3212494 AU CIUILIHHBI

ObecneynTh CTYyICHTOB 3HAHUSIMU O OMOTEXHOJIOTUYECKUX METO/IaX NHKEHEPHOI
MOAU(UKAIIUU U ONTUMHU3ALUUA PEPMEHTOB (IH3UMOB) JIJIsl TOBBILICHUS UX

3¢ (HEKTUBHOCTH, CTAOUIIBHOCTU U CHEUU(PUUHOCTH B PA3IUYHBIX POMBIIIIEHHBIX U
MEAUIMHCKUX TPUIOKEHUAX. Pa3BUTh HABBIKK TPOEKTUPOBAHUS, IPOU3BOICTBA U
UCIIOJIb30BAHMS MHKEHEPHBIX (DepMEHTOB. 3aauu AUCHUIUIMHBL: O3HAKOMUTh C OCHOBaMU
CTPYKTYpbl, QYHKIIMU U MEXaHU3Ma JIeUCTBUS PepMEeHTOB. 3ydnTh METOABI MHKEHEPHOU
Monupukanuu GepMeHTOB (MyTareHe3, peKoMOMHAIHS, CEJIEKTUBHOE
ABOIIIOIIMOHUPOBaHUE). OCBOUTH TEXHOJIOTUU MTPOU3BOICTBA U OUUCTKH MHKEHEPHBIX
dbepmenToB. O3HAKOMUTH C METOJJaMU OIIEHKU AaKTUBHOCTH, CTAOUIILHOCTH M KHHETUKH
(¢epmenTOB. Pa3BuBaTh HaBBIKM IPOEKTUPOBAHUS (PEPMEHTATUBHBIX MPOLIECCOB JIS
IPOMBIIIEHHOTO IPUMEHEHUS.

Kpartkoe conepxxanne TUCHUILTHHBI

XapaKTEPHUCTHUKA COCTaBa U CBOMCTB 00BEKTOB OMOTpaHChHOpMaIii; MUKPOOHUOIOTHIECKIE
nporieccsl U epMEHTHBIE PEAKIIMH B MpoIeccax OnoTpaHchOpMaIi BTOPUUHBIX
PECYPCOB U OTXOOB; METO/IBI HHXKEHEPHON MomupUKauu GepMEeHTOB; MPOESKTUPOBAHUS
(bepMEHTAaTUBHBIX TIPOIIECCOB ISl POMBINIJIEHHOTO MPUMEHEHHSI.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: KIaccupuKanuio (pepMeHTOB; METO/IbI
NOoJTy4eHus: GepMEHTOB U (PEPMEHTHBIX IpenapaToB
U3 Pa3IUYHBIX HCTOYHUKOB, CIIOCOOBI MOTU(BUKAIIUN
dbepMeHTOB

'YMeeT: IPUMEHSATh METObI OMOUHKEHEPUH IS
oJyyeHus: PEpMEHTOB U U3MEHEHUS UX CBOICTB;
OIPEAEIATh TEOPETUUECKYIO U IIPAKTHYECKYIO
3HAYMMOCTb IIPOBE/ICHHBIX UCCIICIOBAaHUN B 00JIaCTH
YH3UMOJIOTUU

VMeeT mpakTUYEeCKUi OMBIT: MOTydeHHs (PepMEHTOB
W3 Pa3JIMYHBIX UCTOYHHUKOB U OLICHKU UX
AKTUBHOCTH U JIPYTUX CBOWCTB

I1K-3 Crioco6eH Kk Hay4HO-UCCIIeI0BaTeNbCKON U
npodeccHoHaIBHOMN JIESITENbHOCTH, K aHATTN3Y
COBPEMEHHOT'O COCTOSIHUS M MEPCIIEKTUB
MCIOJIb30BaHUS METO/I0B OMOMH(POPMATUKH U
OMOMH)KEHEPUH B MPUKJIAIHBIX LEJSIX

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepeuens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

bronHxeHepus: OMOJIIOTMYECKUX CUCTEM,
MozenbHble CUCTEMBI [T JOKIMHUYECKUX
HCCIICIOBaHUM,

HyTputuBHas nogaepxka opraHnsma,
Kierounast OnonHxxeHepus, He npenycmorpensl
[Ipuknaanas 6uonHpopmaruka,

CuHTe3 1 aHanu3 OMOAKTUBHBIX UHTPETUEHTOB,
HaHnoTtexHon0rnu B OMOMHXEHEPHH,

broxyMus MUHOpPHBIX OMOJIOTMYECKH aKTHBHBIX




|BemeCTB

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

CuHTE3 ¥ aHaIU3 OMOAKTHBHBIX HHI'PCIUCHTOB

3HAET: TEOPETUUECKUE OCHOBBI TEXHOJIOIMI CUHTE3a
U aHaln3a OMOJIOTUYECKU aKTUBHBIX BEIIECTB C
[PUMEHEHNEM METOOB C IPUMEHEHUEM METO/I0B
OouonHxeHepun u ouonHpopmaruku, CTpyKkTypy U
CBOWMTCBA OTXO/I0B MUIIEBOM MTPOMBIIIECHHOCTH U
CEJIbCKOTO X0351UCTBAa AJITOPUTM U TEXHOJIOTHUHU
r1yOOKOM 1epepaboTKH OTXO/I0B MUIIEBOM
MIPOMBIIIEHHOCTH U CEJILCKOTO XO35UCTBA C
MCII0JIb30BaHHEM OMOTEXHOJIOTHH. YMeEeT:
MCIIOJIB30BaTh METO/Ibl OMOWHKEHEPUU U
OronH(pOpMaTHKY JJIs UHTE3a U aHaIu3a
OHOJIOTMYECKHN aKTHUBHBIX BEIIECTB,
KnaccuduupoBars OTX0/IbI MUIIIEBON
MIPOMBIIIEHHOCTH U CEJIbCKOTO XO35UCTBA.
[TpyMEeHSTh TEXHOJIOTUH TITyOOKOM repepadoTKu
OTXOJ10B IIUILEBOM MPOMBIIIEHHOCTH U CEIBCKOI0
X0341CTBa C UCIOJIb30BAHUEM OMOTEXHOJIOTUH.
lMmeeT npakTUUeCKUi OMBIT: CUHTE3a U aHaIn3a
OMOJIOTUYECKU aKTHBHBIX BEIIECTB C IPUMEHEHUEM
METOJIOB C IPUMEHEHUEM METOJI0B OMOMHKEHEPUH U
ouonHpopMaTuku, [[puMeHHEHNUS TEXHOIOTHUIA
[1yOOKOH mepepaboTKH OTXO/10B MUIIEBOM
[POMBILUIEHHOCTH U CEJILCKOTO XO35HCTBA C
MCIIOJIb30BaHHEM OMOTEXHOJIOTUH.

bruonHxeHepust 0MOJIOTHYECKUX CHCTEM

3HaeT: MeTozbl U TEXHOJIOTUH ITyOOKOM
nepepadOTKU OTXOJ0B MHUIIEBON MPOMBIIUICHHOCTH
U CEJIbCKOTO XO35HCTBA C MCIIOJIb30BAHUEM
OouotexHonoruii, OCHOBHBIE METO/IbI OMOMHKEHEPUHT
1 OMonH(pOpPMaTUKH, IPUMEHsIEMbIE TS
MOIU(UKALUU U CO3aHUsI OMOJIOTUYECKUX CUCTEM
C 3a/IaHHBIMU CBOICTBaMU; IPUHIIUIIBI PAOOTHI C
OHOJIOTUYECKIMHU 00bEKTaMH, BKIIIOUAsT KJIETOUHBIE
JIMHUY, TKAHU U MOZICJIbHBIE OPTraHU3MBbI;
COBpEMEHHbIE OMONH(DOPMATHUECKUE HHCTPYMEHTBI
U TEXHOJIOTUH Ul aHAJIM3a U UHTepIpeTaliu
OHOJIOrMYECKUX JaHHBIX; METOJJOJIOTUYECKUE
[OAXO/1bI K IUTAHUPOBAHUIO U IIPOBEICHHIO
HKCTIEPIMEHTOB B 00JIACTH OMOMH)KEHEPUH;
CTaHJApThl U IPOTOKOJIBI IIPOBECHUS
WCCIICIOBAHUHN ¥ MTOyYSHHS OMOJIOTHIECKIX
00BEKTOB ¢ U3MEHEHHBIMU CBOMCTBAMHU. YMeEeET:
Pa3pabarbiBaTh UIl IPUMEHATH TEXHOJIOTUU
[1yOOKOH mepepaboTKH OTXO0/10B MULIEBOM
[IPOMBILIEHHOCTH U CEJILCKOTO XO35HCTBA C
UCII0JIb30BaHMEM OuoTexHonoruil, [TpumeHsaTh
METObl OMOMH)KEHEPHH [Tl pa3paboTKU U

Mo (UKaLUU OMOTOIMYECKUX CUCTEM C
3a/1aHHBIMH XapaKTePUCTUKAMU; HCII0JIb30BATh




OronH(pOpMaTHUECKIE METOIBI [T aHATTN3a U
WHTEPIPETAIMH TaHHBIX, IOTYYEHHBIX B X0
MCCIIEIOBaHMI; TPOBOJIUTH KOMIUICKCHBIN aHaJIN3
PE3YJIBTATOB SKCIIEPUMEHTOB, BBISBIISATH
3aKOHOMEPHOCTH U JIeTIaTh 000CHOBAaHHbBIE BHIBOJIHI;
OIICHUBATh M ONITUMHU3UPOBATH METOIUKH
MCCJIEIOBAHUM Ha OCHOBE MOJIYYEHHBIX JAHHBIX U
OTIBITA; HHTETPUPOBATH PE3YJABTATHl PA3TUIHBIX
ATANOB UCCJIEI0BAHUS JJIsl TIOTYUYEHHUS 1IeIOCTHOTO
MOHMMAaHUS MIPOIECCOB M siBJIeHU. Mmeer
NpaKkTUYeCKHii onbIT: Pa3paboTku ¥ mpuMeHEeHUs
TEXHOJIOTUH TTyOOKOM rmepepaboTKH OTXO/I0B
MUILEBON MPOMBIIUIEHHOCTH U CEJILCKOTO X035MCTBA
C MCIIOJIb30BAaHHEM OMOTEXHOJIOTHMH, PabOTEHI ¢
OMOJIOTHYECKUMH CHCTEMaMH ¥ UX MOAH(PUKAIIH C
HCITOJIb30BAaHUEM METOJIOB OMOUH)KEHEPHH,
BKJTIOYAsI CO3/IaHUE M ONTUMU3ALINIO KIIETOYHBIX
MOJIeTIEH; NCTIOJIB30BaHUST OMOMH(POPMATHIECKUX
WHCTPYMEHTOB JUIsl aHAJIN3a TEHOMHBIX,
TPAHCKPUIITOMHBIX U IPOTEOMHBIX JTAHHBIX,
BKJTIOUasi paboTy ¢ 6a3aMH JaHHBIX U
CIIeMATM3UPOBAHHBIM TIPOTPAMMHBIM
oOecreueHreM; MPOBEICHUS KCTIEPUMEHTATBHBIX
MCCJICIOBAHNM, BKJIIOYAsl TNIAHUPOBAHUE,
BBHITIOJTHEHHE U aHAIIU3 PE3YJIbTAaTOB; pa3paboTKH U
aJanTaIuy TPOTOKOJIOB MCCIICIOBAHUHN C YUETOM
CHeU(PUKN U3ydaeMbIX OHMOJIOTHYECKIX CUCTEM.

[Ipuknagnas 6uonHpoOpMaTHKa

3HaeT: MPUHLIMIIBI AaHAJIN3a NIOJYyYEHHBIX 3HAaHUHI U
NTAHHBIX U3 PA3IMYHBIX HCTOYHUKOB HHGOPMAIIH C
NpUMEHEHHEM METOJJ0B OMOMH(POPMATUKH YMEET:
MCIIOJIb30BaTh MOJyUYE€HHbIE 3HAHUS B
npogecCHOHAIbHON AEATENbHOCTH,
CaMOCTOSITEJIbHO aHAJIM3UPOBATh HHPOPMAIIUIO TIPU
pelneHny 3aj1a4 B chepe OnonHxeHepuu Mmeet
MPAKTUYECKHUM ONBIT: IPUMEHEHHUSI CUCTEMHOTO
MBILIICHHS], CAMOCTOATENBHOM paboThI ¢
[Pa3TUYHBIMU UCTOYHUKAMU MHPOpMAIMK U 6a3aMu
JTAaHHBIX 110 BOIIPOCcaM NpodeccHoHaTbHON Chepsl

HyTputHBHas noaaepxka opraHu3ma

3HaeT: OCHOBBI MOJIHOLIEHHOTO U PAllMOHATIBHO
MUTaHUS, a TAaKKe (PU3NOIOTHUECKHUX TPOIECCOB,
NPOMCXOAIINX B OPTaHU3MeE YeIOBeKa YMEeT:
NPUMEHSTH METO/IbI OMOWH)KEHEPUH H
OrOMH(DOPMATUKH IS OTIpeeNIeH s TOTpeOHOCTEN
OpraHu3Ma B HyTPUTHUBHOU noaaep:xku Mmeer
NPaKTUYECKHH OTBIT: MOTYYEHUs] HOBBIX
OHMOJIOTUYECKIX O0BEKTOB C H3MEHEHHBIMHU
CBOMCTBaMM, UX MHTETPAIMIO B PAIIMOHBI IUTAHUS

MojaeabHbIe CUCTEMBI JJISI JOKJIMHUYECKUX
HCCIIETOBaHUN

3HaeT: OCHOBHBIC MPUHIIAITBI CO3AAHUS U
HCIIOJIb30BaHH MOJCIBHBIX CUCTEM B
TOKJIMHUYCCKUX UCCIIEA0OBAHMIX; COBPEMECHHBIC
0a3bl JAHHBIX OHOJIOTHYECKUX 00BEKTOB, BKIIFOUAs
HYKJIEUHOBBIE KHUCJIOTHI M OCJIKU, U UX IPUMCHCHHE
B TOKJIMHUYCCKHUX MCCICIOBAHUIX; METOIbI 1
QJTOPUTMBI OMOMH(POPMATHIECKOTO aHAI3a JIJIs
WHTEPIPETAINH TaHHBIX MOJICIBHBIX CUCTEM;

CTAaHAApPThI U ITPOTOKOJIbI pa60TI>I C




OMOJIOTHYECKUMH MOJICTISIMU M UX BaJIHJIAIUY;
0COOEHHOCTHU PA3IMYHBIX MOAEIBHBIX OPIraHU3MOB U
UX IPUMEHEHHE B HCCIIeIOBaHUAX (HaIIpuMep,
KJICTOUYHBIE JINHUU, )KUBOTHBIE MOJIEIH, KYJIBTYPBI
TKaHel). YMeeT: HaxoquTs U n3BiIeKaTh
HE0O0X0MMMYI0 HH(POPMAIIHIO U3
CHeNHaIU3UPOBAHHBIX 0a3 JAHHBIX 110
OHOJIOTHYECKUM 00BbEKTaM; IPUMEHSITh METOIbI
OronH(OPMATHUECKOTO aHATTN3a s
WHTEPIIpEeTalluK JaHHBIX, TOJyYEHHBIX B X0/
NTOKITMHUYECKUX UCCIICIOBAHMI; OIICHUBATh U
CpaBHHMBATh PA3IMYHbIE MOJIEIbHBIE CHCTEMBI Ha
OCHOBE OMOMH(pOPMATHUECKHX TaHHBIX;
pa3pabaThIBaTh M aJalTUPOBATH IPOTOKOJIBI
UCCIIEIOBAHUIN C HCTIOIH30BAHUEM MOJIEIBHBIX
CUCTEM; MHTETPHUPOBATH JaHHbIE U3 PA3TUYHBIX
MCTOYHHUKOB JIJIs1 KOMIUIEKCHOTO aHaln3a 1
WHTEpIIpETaluy pe3yibTaToB. MiMeeT npakTuyecKui
onbIT: PaGoOTHI C OCHOBHBIMU 0a3aMHU JaHHBIX
Ouonoruuecknx 00bEKTOB, BKIIIOYasi HYyKJICHHOBbBIE
KHCJIOTHI M OEJIKH, JUTS TOUCKA U aHAIHM3a
uHGOpMAINH; UCTIOJIb30BaHUS
OroMH(pOPMATUYECKUX HHCTPYMEHTOB /IS
00paboOTKH M BU3yaJU3alluU JaHHBIX MOJEIbHBIX
CHCTEM; IIPOBEJICHHSI CPABHUTEIILHOTO aHAN3a
Pa3IMYHBIX MOJIEJIbHBIX CUCTEM U UHTEPIIPETAIIIH
MOJTYYEHHBIX PE3YIbTaTOB; CO3/aHUS OTYETOB MO
pe3yibraTaM JOKJIMHUYECKUX UCCIIEOBAHUMN C
UCIIOJIb30BaHHEM OMOMH(DOPMATUYECKUX JAHHBIX;
y4acTusl B IPOEKTaxX, CBSI3aHHBIX C pa3paboTKoi U
NPUMEHEHUEM MOJIEIbHBIX CHCTEM B
TOKJIIMHUYECKUX HCCIIEA0BAHUAX, C TPUMEHEHUEM
COBPEMEHHBIX OMOMH(OPMATHIECKUX METOJIOB;
BaJIMIallMU PE3YJIbTaTOB JOKIUHUYECKUX
WCCIIEIOBAHHI C UCIIOJIb30BAHUEM
OMOMH(POPMATHIECKOTO aHAIN3a M HHTEPIIPETAIINN
NTAHHBIX; TIPAKTHUECKON pabOTHI C MPOrPaMMHBIM
obecrieueHrneM Jj1s1 OMOMH(POPMATHUECKOTO aHATTN3a
U MOJICIIMPOBAHUS OMOJIOTMYECKUX MPOIIECCOB.

broxumus MHWHOPHBIX OMOJIOTHYECKH aKTUBHBIX
BCIICCTB

3HAeT: TEOPETUIECKUE OCHOBBI OMOXMMHYECKUX
MPOIIECCOB TOTYUYCHUS OMOJIOTHUECKUX aKTUBHBIX
BEIISCTB C 3aJaHHBEIMH CBOMCTBAMU C
MCITOJIb30BAaHUEM MUKPOOTAHU3MOB, PACTCHUH U
OTJENIbHBIX KJIETOK, UCIIOIB30BaTh (PU3UKO-
XAMUYECKHE METOMBI NCCIICAOBAHMS,
TEOPETUIECKHUE OCHOBBI OMOXUMUYECKUX MPOIIECCOB
MOJIyYCHUST OMOJIOTHIECKUX aKTHBHBIX BEIIECTB C
3aJJaHHBIMH CBOMCTBAMH YMEET: UCIIOIb30BaTh
OMOXUMHUYECKHE TIPOIECCHI JJIsI HAPABICHHOMN
MOTU(UKAIMN OUOIIOTUYECKUX aKTUBHBIX BEIIECTB,
W3BJIEKaTh U CUHTE3UpoBaTh bAB Ha ocHOBe
OpraHU3MOB U KIJIETOK , UMITIOJIb30BaTh
OMOXUMUYCEKHE MPOIIECCHI /IS HAITPaBICHHOM
MOTU(UKAIIUN OUOIOTUYECKUX AaKTUBHBIX BEIIECTB
MeeT MpakTHYECKUI OMBIT: HAIIPaBICHHON
MOTU(bUKAIIMN OUOJIIOTUYECKUX AKTUBHBIX BEIIECTB,




u3BieueHus: U cunTe3a BAB Ha ocHOBe opraHu3moB
U KJIETOK , MOTyYeHHsI OMOJIOTUYECKUX aKTUBHBIX
BEILIECTB C 3aJJaHHBIMH CBOMCTBAMH

3uaer: CoBpeMEHHBIE METO/IbI OUOMHKEHEPHH U
OronH(pOPMaTHKH, TIPUMEHSIEMBIE IS
MOTUPUKAIIUN OUOIIOTUYECKUX OOBEKTOB U
MOJTyYeHUST HOBBIX 3HAHHIA, TPUHIIUITHI H
TEXHOJIOTHH CO3/IaHUs OMOJIOTHYECKUX OOBEKTOB C
3aJJaHHBIMH CBOMCTBAaMM, BKJIFOUAsl METOJIbI TEHHOM
WH)XCHEPHUH, KIIETOYHON MHKEHEPHH U
OrorH(pOPMaTHUECKOTO aHAIN3a;
METOAO0JIOTHUECKHUE MTOAXObI K IPOBEACHUIO
MCCIIEIOBAaHNI B 001aCTH KJIETOYHOMN
OMOWHKEHEPUH, BKITIOYAs TNIAHUPOBaHUE
DKCIIEPUMEHTOB, BEIOOP METOJIOB M aHATH3
MOMyYEHHBIX JTaHHBIX; OCHOBBI
OMOMH(POPMATHIECKOTO aHANIN3a TaHHBIX, BKITIOYast
METOABI 00PaOOTKU M UHTEPIPETAIIUN TEHOMHBIX,
TPAHCKPHUITTOMHBIX W TTPOTCOMHBIX JTAHHBIX.,
OCHOBBI KJIETOYHO!N OMOMHKEHEPHUH, BKITIOUAST
METOIBI MOJAU(UKAIIUN H WHKCHEPUH KIICTOK;
(UBUKO-XUMUYECKUE METOJIbI HCCIIETOBAHUS
makpomorekyl (JIHK, PHK, 6enkoB), Takue kak
CIEKTPOCKOMHS, XpoMmarorpadusi, 31eKTpodopes;
MaTeMaTHYeCKUE METOIb 00paOOTKH M aHAIU3a
OMOJOTHUECKUX JAHHBIX, BKIIFOYAs CTATUCTUYECKUE
MIOJTXOJTBI ¥ MOJICITMPOBAHNE OMOJIOTHYECKIX
MPOIECCOB; MPUHITUTIBI U METOJIBI
DKCIIEPUMEHTAIILHOU PaOOTHI C KIIETOUHBIMH
Krnerounasi OnonH>xeHepus KyJIbTypaMU U OPTraHU3MaMH; COBPEMEHHBIE
TEXHOJIOTHH U MHCTPYMEHTHI KJICTOUHOM
WH)XKCHEPHUH, BKIIIOYasi TEHHYI0 HHKEHEPUIO U
TpaHceknuo. YmeeT: [[puMeHSITH METOBI
OHOMH)KEHEPUH U OMOMH(OPMATUKH TS
pa3pabOTKH ¥ ONITUMHU3AINN OHOJIOTHYECKIX
00BEKTOB C 3aJaHHBIMU CBOMCTBAMHU; POBOIUTH
KOMIUICKCHBIN aHAJIN3 PE3yJIETaTOB MCCIICIOBAaHUM,
WCTIONB3Ys pa3iuyuHbie OMonH(pOpMaTHIECKUE
WHCTPYMEHTBI M METOJbI CTATHCTHYECKOM
00pabOTKH TaHHBIX; OIICHUBAThH MPAKTUYECKYIO
3HAYMMOCTD MTOJTyYCHHBIX Pe3yJIbTaTOB U
OTIpEIETISATH BO3MOXKHBIE HAPABICHUS UX
MPUMEHEHUS; pa3padaThIBaTh M aalITHPOBATh
METOAMKHU MCCIEIOBAHUN C YUETOM CIIeU(DUKH
M3y9aeMBbIX OMOJIOTUYECKUX OOBEKTOB;
WHTETPUPOBATh U UHTEPIIPETUPOBATH JAHHBIE U3
[PA3TUYIHBIX UCTOYHHUKOB JIJIST TIOTYYCHUS
1I€JI0OCTHOTO MPEACTABICHUS O MPOLIECcce U
pe3ysbTaTax ucciieaoBanus., [[poBonuth
DKCIIEPUMEHTHI C UCTIOIB30BAaHUEM PA3ITUYHBIX
METO/IOB KJIETOYHON OMOWH)KCHEPHH, BKITFOYAs
KyJBTUBHPOBAHHE KIIETOK M MAHUTYJISIIIAK C HUMU;
MPUMEHSTH (DU3UKO-XUMUICCKUE METOBI JIJIS
aHaJIM3a MAKPOMOJIEKYT U KIIETOYHBIX KOMIIOHEHTOB;
HCIIOIH30BaTh MaTeMATHICCKHAE METOIBI JIJIS
00pabOTKH M MHTEPIPETAIIUU PE3YIbTaTOB




OMOJIOTHUECKUX UCCIICIOBAHUMN, BKITIOUAS
MOCTPOEHHUE IPAPUKOB U CTATUCTUYECKUN aHAIIN3
TaHHBIX; pa3padaThIBaTh U ONITUMU3HPOBATH
MIPOTOKOJIBI SKCIIEPUMEHTOB C KJIETKAMH U
OpraHU3MaMH;, aHAJTU3UPOBATh M HHTEPIPETUPOBATH
MOJTy4YeHHbIEe HKCIIEPUMEHTAaJIbHbIE JAHHBIE C YYETOM
(UBUKO-XUMUYECKUX U MATEMAaTHIECKUX ACTIEKTOB.
Hmeet npakTuueckuii onbIT: PaboTh ¢ MeTOmaMu
TCHHOW MH)KEHEPUU U KIIETOYHOU MHKEHEPUU IS
Cco3IaHus OMOJIOTHUECKHUX OOBEKTOB C
[[eJICHAIIPABIIEHHO U3MEHEHHBIMH CBOHCTBAMU;
MCITOJIb30BaHUST OMOMH(POPMATHIECKUX
WHCTPYMEHTOB JIJISl aHAIM3a U UHTEPIIPETAIIH
OMOJIOTUYECKUX JIAaHHBIX, BKJIIOUasi padoTy ¢ 6a3zamu
nanHbIx (NCBI, UniProt u ap.), mporpaMMamu asist
BbIPaBHHUBAHUS MTOCJIE0BATEIHHOCTEN U
MOCTPOCHUS (PUIOTCHETUIECCKUX JIEPEBHEB;
MPOBEICHHSI SKCIIEPUMEHTANIbHBIX UCCIIEIOBAHUMN C
MPUMEHEHUEM METOI0B OMOUHKCHEPUH, BKITFOUAsI
KYJBTUBUPOBAHHE KIIETOK, TPAHCHEKIINIO U
TpaHchOpMAaIINIO; aHAIHU3A U JOKYMEHTUPOBAHUS
pE3yIbTaTOB UCCIIEIOBAHUM, BKITIOYAsl TOATOTOBKY
OTUYETOB U Mpe3eHTalN., PabOTHI ¢ KIIETOUHBIMU
KyJIBTypaMH, BKIIOUAsl BbIJEJICHUE,
KyJTBTUBHPOBAHKE U TPAHC(EKIUIO KIETOK;
MCIIOJIb30BaHUsl CTIEUATIN3UPOBAHHOTO
00opynoBaHus A1 (PU3UKO-XUMUYIECKOTO aHAIH3a
MaKpPOMOJIEKYJI, TAKOTO KaK CIEKTPO(POTOMETPHI,
xpomarorpadsl, dEeKTpoGopeTHIECKIe YCTaHOBKHY;
00paboOTKH ¥ UHTEPIPETALIUHU IKCTIEPUMEHTAIBHBIX
TTaHHBIX C IPUMEHEHUEM MaTeMaTUYeCKUX METOJIOB,
BKJIIOYasi MOCTPOEHUE TpadUKOB, pacuer
CTAaTUCTUYECKHX TOKa3aTesel 1 MOJIETUPOBAHKE
OHOJIOrHYECKUX MPOLECCOB; MPOBEACHUS
1abopaToOpHBIX padOT MO0 MOAU(BUKALINN KIETOK U
CO3/IaHHUIO KJIETOYHBIX MOJIETIEH; y4acTHsl B
MCCJIEI0BATEIBCKUX MTPOCKTAX, CBSI3aHHBIX C
KJIETOUHON OMOWHKEHEPHUEH, C MPUMEHEHHEM
KOMILJIEKCHOTO TTOJIX0/1a, BKJIFOYAIOIIETO
DKCIIEPUMEHTANIbHBIE, (PU3UKO-XUMUYECKUE U
MaTeMaTUIECKHUE METO/IbI; TIOATOTOBKU OTYETOB TIO
pe3ysbTraTaM MPOBEACHHBIX UCCIEOBAHUN, BKITIOUAS
OMMCaHUE METOJIOB, PE3Y/IBTATOB U UX
WHTEPIPETAINIO; KOJJTAOOPAaTUBHOMN pabOTHI B
KOMaH/Ie MPU BBIMOJIHEHUH CIIOKHBIX
MCCJIEIOBATEIbCKUX 3a/1au.

HaHoTexHon0rnM B OMOMHKEHEPUU

3uaet: CoBpeMEHHbIE METO/IbI OMOMHKEHEPHH U
O1OMH(DOPMATUKH, UCTIONB3YyEMbIE I pa3paboOTKH
WHHOBAIIMOHHBIX IPOYKTOB M OMOJIOTUIECKIX
00BEKTOB ¢ U3MEHEHHBIMU CBOMCTBAMMU; TEXHOIOTUU
WHTETPAIlIi HAHOYACTHUI] 1 HAHOMATEPUAJIOB B
OHMOJIOTUYECKHE CUCTEMBI ISl TIOTY4YEHUS HOBBIX
(YHKIIMOHATBHBIX CBOMCTB; METO/IBI aHAJIH3a U
o1ieHKH 3 PEeKTUBHOCTH U 6€30MIACHOCTH
WHHOBAIIMOHHBIX TIPOYKTOB, CO3IaHHBIX C
NpUMEHEHHEM HaHOTexHosoruil. Ymeer: CienoBarb




NeCTBYIONINM MTPOTOKOJIAM U CTaHAApTaM Ipu
pa3paboTKe 1 arpoOaIi HHHOBAIIMOHHBIX
OMOWHKEHEPHBIX MPOTYKTOB; MHTETPUPOBATH
3HAHWS U3 Pa3IUIHBIX o0OnacTeit (OnomHXeHepus,
HAHOTEXHOJIOTUH, OMOMH(pOPMAaTHKA) IS CO3AaHUS
WHHOBAIIMOHHBIX pelieHuil. MiMeeT npakTuyueckuii
onbIT: PaGoTHI ¢ HAHOYACTUIIAMU U
HaHOMaTepuaIamMH JUIsl MOAU(pUKAIH
OHMOJIOTUYECKHX OOBEKTOB U CUCTEM, OIIEHKA MX
(bYHKIMOHATBHBIX BOBMOXKHOCTEH; MPOBEICHUS
OronH(MOPMaTHUECKOTO aHATN3a JaHHBIX,
MOJTyYEHHBIX B XOZI€ UCCIIeI0OBaHUI ¢
WCTIOJTb30BaHUEM HAHOTEXHOJIOTHUH, BKITFOUAs
paboTy ¢ 0a3amMu JTaHHBIX U CTICIIHATHN3UPOBAHHBIM

IPOrPaMMHBIM 00€CTIEYEHHEM.

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI cOcTaBsieT S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
9
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 180 180
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WJIN) IPYTHE BHUIIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JlabopartopHsbie padoTsI (JIP) 32 32
Camocmosmenvnas paboma (CPC) 87,5 87,5
[ToaroroBka K 3K3aMeHy 40 40
IToaroroBka 0T4eTOB MO J1AOOPATOPHBIM paboTaM 47,5 47.5
KoHCynbranum v npoMeKyTouHasi aTTeCcTalus 28,5 28,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 11O

pa;ZQena HaunmeHoBaHue pasnenoB JUCHUILUIHHEI BUJAM B 4acax
Bcero J| 113 | JIP
1 BBenieHne B 3H3UMOJIOTHIO: CTPYKTYpa, QYHKIIMN U MEXaHU3MBI 1 5 4 6
neiicTBusl hepMEHTOB
) OCHOBBI HH)KEHEPHOU Mo (UKaUU (EepMEHTOB: MyTareHes, 18 6 6 6
pekoMOMHAaIYs1, HAIIPABJICHHAS YBOJIIOLUS
3 |MeToabl ceneKIMU U 0TOOpa YIyqIlIEeHHBIX (PEPMEHTOB 12 4 0 8
4  |[IpumeHeHHE HHKEHEPHBIX ()EPMEHTOB B IPOMBIIIJIEHHOCTH 22 4 6 12

5.1. Jlexkuuu




Ne Ne Koa-
HaunmeHoBaHue Wiu KpaTKoe cosiepKaHue JEKIIMOHHOTO 3aHATUS BO
eKIUu(pa3aenal
4acoB
1 1 BBezieHre B 3H3UMOJIOTHIO: CTPYKTYpa, (DYHKIIMU U MEXaHU3MbI JEUCTBUS )
dbepmenToB. V3yueHne HOpMAaTUBHON Oa3bl
) ) OCHOBBI UH)XKEHEPHON MOJU(PUKALUU (EPMEHTOB: MyTareHes, peKoMOMHAIINS, 6
HarpaBJIeHHAs! YBOJTIOIHS
3 3 3yueHre METOI0B CENEKIMH U 0TOOpa YIIyUlIeHHBIX ()epMEHTOB. TeXHOIOTuU )
MPOM3BOJACTBA M SKCIPECCUU PEKOMOWHAHTHBIX ()ePMEHTOB
4 3 [MeTombl OUUCTKH U XapaKTePHCTUKA HHKEHEPHBIX (PEPMEHTOB 2
5 4  |[IlpumeHeHHEe HHKEHEPHBIX ()EPMEHTOB B IMPOMBIIIUIEHHOCTH: OMOerpaialys 2
6 4  |[IlpumeHeHnEe MHKEHEPHBIX ()EPMEHTOB B IPOMBIIUIEHHOCTH: OMOCHHTE3 2
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Kox-
HanmenoBaHMe niM KpaTkoe CoAepKaHue MPAaKTUYECKOTO 3aHATHS, CEMUHapa BO
3aHATHUA[pa3iena
4acoB
1 1 M3ydyeHre HopMaTUBHOM 0a3bl B 00J1IaCTH MPOU3BOICTBA U IPUMEHEHUS 4
(depMeHTOB
5 ) OcHOBBI HH)XEHEpHOU MoaU(UKaLuK (PepMEHTOB: MyTareHes, peKoMOMHALuS, 6
HapaBJI€HHAs BOJIIOLMS
3 4 [IpuMeHeHne HH)KEHEPHBIX (PEPMEHTOB B IPOMBIIIIICHHOCTH: OMOKAaTau3, 6
O6uorpaHcopmalusi, GHOCHHTE3
5.3. JIaGoparopHbie padoThI
Ne Ne . Kozr-
HaumeHnoBaHue WK KpaTKoe cofiepkaHue 1a0opaTopHoi paboTh BO
3aHATHUA[pa3ena
4acoB
1 1 |[MeTtonbl u3yueHusi CBOMCTB (hEpPMEHTOB 6
2 2  |F3y4yeHue METOJOB M TEXHOJIOTHI 0TOOpa (epMEHTOB 6
3 3 [MeTonbl MOBBIMIEHUS] AKTUBHOCTH (DEPMEHTOB M (DEPMEHTHBIX MIPETapaToB 4
4 3 |Ouenka ¢pepMeHTATHBHBIX KOMIUIEKCOB 4
5 4 [IprMeHeHne NH)KEHEPHBIX (PEPMEHTOB B POMBIILIEHHOCTH 6
(Obuorpancdopmanys 0TX00B)
6 4 [IpuMeHeHne HH)XEHEPHBIX (DEPMEHTOB B TIPOMBIIUIEHHOCTH (TEXHOJIOTUH 6
OMOCHHTE3A)
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beimonaenne CPC
Kox-

Crmcok uTeparypsl (C yKa3aHUEM pa3JesioB, TMIaB, CTPAHMIL) / CChUITKA

IToneun CPC Cemectp| BO
Ha pecypc
JacoB
WBanoga JI. A. [Tummesas OnoTexHOIOTHS : yaeOHOE TocoOue Jyist
By30B 110 crierianbHOCTH 240902 "ITummesas 6uorexuomorus" . Ku. 2 /
Mo/roToBKa K JI. A. UBanosa, JI. U. Boiino, 1. C. UBanosa. - M. : KonocC, 2008. -
& 471, [1] c. 3unnna O. B. buokoHBepcHsi 0TX0I0B MHUILEBBIX 9 40

HK3aMEeHY

MPOM3BOJCTB : yued. mocodue 1st By30B 1o Harpasienuto 19.03.01 u
19.04.01 "buorexHomnorusa" (6akamaBpuar u Mmaructparypa) / O. B.
3ununa, U. B. Kanunauna ; FOx.-Ypain. roc. yu-1, Kad. ITnmessie u




ouorexnonoruu ; OYpI'Y. - Yensabunck : U3ngarensckuit Llentp
OVpI'Y, 2018. - 121, [1] c. : min.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000564052

IlogroroBka
OTYETOB I10
1a00paTOPHBIM
paboram

Wpanosa JI. A. [Tummesas OuorexHoorus : yaeOHoe mocodue s
By30B 110 crierianbHOCTH 240902 "ITummesas 6uorexuomorus" . Ku. 2 /
JI. A. IBanosa, JI. 1. Boiino, 1. C. UBanosa. - M. : KonocC, 2008. -
471, [1] c. 3ununa O. B. buokoHnBepcus 0TX010B MUIIEBHIX
MPOM3BOJCTB : yued. mocoOue /11t By30B 1o Harnpasienuto 19.03.01 u
19.04.01 "buorexHonorusa" (6akamaBpuar u maructparypa)/ O. B.
3ununa, . B. Kanunauna ; FOx.-Ypan. roc. yu-1, Kad. [Tumessie u
ounorexHomoruu ; OYpI'Y. - Uensbunck : Uznarensckuii LlerTp
IOYpI'Y, 2018. - 121, [1] c. : un.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000564052

47,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOGHUS 00pa30BaTEIBLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

Ne
KM

Ce-
MECT]

Bun
KOHTPOJIS

HazBanue
KOHTPOJILHOTO
MEPOIPUATHS

Bec

Makc.
Oamn

[Topsimok HauncaeHUs 6aIOB

YVuu-
THIBA-

eTCs B
[TA

Texymui
KOHTPOJIb

Tect

40

Kaxxaplii mpaBUILHBIA OTBET OLICHUBAETCS B
2 Oamna

ODK3aMCH|

Texymuin
KOHTpPOJIb

OTyeTsl 110
1ab0paTOPHBIM
3aHSITHSIM

100

Ot 60 1o 100 6ayutoB — «3auTeHO»
Menee 60 0atoB — «He 3aureHo»
[[Ixana ouenuBanus npeacrapieHsl B DOC

OK3aMCH

IIpome-
KyTOUHas
arTecTanus

DK3aMeH

40

40 6auI0B: BBICTABIISICTCS CTY/ACHTY, €CITU
TaH TIOJIHBIM, pa3BEPHYTHIN OTBET Ha
[IOCTaBJICHHBII BOIIPOC, ITOKa3aHa
COBOKYITHOCTbh OCO3HAaHHBIX 3HAHUI 00
00beKTe, MPOSBIAIONIAsCI B CBOOOTHOM
ONEpUPOBAHUU MOHATUSMHU, YMEHUU
BBIICIIUTH CYIIIECTBEHHbBIE U
HECYILIECTBEHHbIE €T0 IPU3HAKH,
[IPUYNHHO-CJIEICTBEHHBIE CBA3H. OTBET
(dhopMynupyeTcst B TEpMUHAX HAyKH,
M3JI0’KEH JINTEPATYPHBIM S13bIKOM, JIOTUYEH,
T0Ka3aTesieH, IEMOHCTPUPYET aBTOPCKYIO
[TO3ULUIO CTYJICHTA.

30 — 39 6ayIoB: BHICTABISETCS CTYACHTY,
€CJIM JIaH TOJIHbIN, pa3BEpHYTHIN OTBET Ha
[MOCTaBJIECHHBIN BONPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUH 00
00bEKTe, TOKA3aTEIbHO PACKPBITHI
OCHOBHBIE MTOJIOKEHUS TEMBI; B OTBETE
[IPOCIIEKUBAETCS YeTKask CTPYKTypa,
JIoruueckKasi mocjae10BaTeIbHOCTD,

oTpaxKaromias CYIHOCTh PACKPBIBACMBIX

OK3aMCH




MOHSATUMN, TEOpUH, siBIeHUN. OTBET U3NI0KEH
JTUTEPaTyPHBIM SI3bIKOM B TEPMUHAX HAyKH.
MoryT OBITh JIOMYIIEHBI HEJ0YETHI B
oTpe/ieNICHUH MOHATH, HCIIPaBIEHHBIE
CTYJICHTOM CaMOCTOSITEIILHO B IIpoIlecce
OTBETA.

20 — 29 GanoB: BBHICTABISETCS CTYICHTY,
€CJIM JIaH TOJIHBIN, HO HEIOCTAaTOUYHO
[10CJIE0BATEIIbHBIN OTBET Ha
[MOCTaBJICHHBII BOIIPOC, HO MIPHU STOM
[MOKAa3aHO YMEHHE BBIJCIIUTh CYIIECTBEHHbIE
1 HECYIIIECTBEHHBIE MTPU3HAKU U PUIHHHO-
CclIeZICTBEHHBIE CBsI3U. OTBET JIOTHYEH U
W3JI0KEH B TEPMUHAX HAyKH.

MoryT OBITh TOMyIIEHBI 2-3 OMNOKH B
OTIpe/IeTICHUN OCHOBHBIX MOHATHUH, KOTOPbIE
CTYICHT 3aTPyAHSAETCS HCIIPABUTH
CaMOCTOSITEJIBHO.

10 — 19 GanoB: BBICTABISAETCS CTY/ICHTY,
€CJIM JIaH HeTIOJIHbII OTBET, HO HEKOTOpast
MOCIIEI0BATEILHOCTD U3JIOKEHUS
[PUCYTCTBYET, B 1IEJIOM CTY/IEHTOM
pazbupaercs B 00BEKTE, MOKA3aHO YMEHUE
BBIICNTUTH CYIIECTBEHHbIE IPU3HAKHU U
[IPUYHMHHO-CJIEICTBEHHBIE CBs3U, OTBET
JIOTHYEH U M3JI0KEH B TEPMUHAX HAyKH.
MoryT OBIT IOMYIIEHBI OITUOKH B
OTIpe/IeTIEHUN OCHOBHBIX MOHATHUH, KOTOPbHIE
CTYICHT 3aTPyAHSAETCS HCIIPABUTH
CaMOCTOSITEJIBHO, HO Ha JIOTIOJTHUTEIIbHBIE
BOIIPOCHI MPETIOABATENS CTYACHT MbITACTCS
chopmynrpoBaTh 000CHOBaHHBIN OTBET.

1 — 9 GansyoB: BHICTABISAETCS CTYJICHTY, €CIH
JTaH HETOJIHBIN OTBET, MPEACTABIISIIOIINIMA
co00l pa3po3HEHHBIE 3HAHUS 110 TEME
BOIPOCa C OLIMOKAMH B OIIPEICIICHUSX.
[IpucyTcTBYIOT parMeHTapHOCTb,
HEJIOTMYHOCTh M3JI0KEHHUS.

[lo MHOTUM MOMEHTaM MPHUCYTCTBYIOT
BBIBO/IbI, KOHKPETU3aLUs U
TT0Ka3aTeNIbHOCTD U3JIOKEHHS, HO
JTOTIOJIHUTENBHBIE ¥ YTOUHSIOIINE BOIPOCHI
[peroaBaTesis He IPUBOAAT K KOPPEKIIUH
OTBETA CTY/IEHTAa HE TOJIKO Ha
[MOCTaBJICHHBIM BONPOC, HO U Ha IPYTHE
BOIPOCHI TUCITUTUINHBI.

0 6ayI0B — OTCYTCTBHE OTBETA Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomesxyrounont arrecranuu | [Iponenypa nposeneHus Kpurepuu onieHuBanus

AK3aMEH YCTHO B coorBeTcTBUM C 1. 2.5, 2.6 [lonoxenus

6.3. ITacnoprt oHIa OLIEHOYHBIX CPEACTB




KomnereHuu PesynbraTsl 00yueHust KM
123
MK-3 3HaeT: KIaccupuKanuio GepMeHTOB; METO/IBI OTY4YeHUsT (PEPMEHTOB U (hePMEHTHBIX AN

MpenaparoB U3 Pa3INYHbIX HCTOYHUKOB, CIOCOOBI MOU(pUKAITIN (EPMEHTOB

'YMeeT: IpUMEeHSATh METOIbl OMOMH)KEHEPHH ISl ITOJTy4YeHUs (PEPMEHTOB U
[1K-3 W3MEHEHUS UX CBOMICTB; ONPENENSTh TEOPETUUECKYIO M IPAKTUYECKYIO 3HAUUMOCTh [+ [+ [+
MPOBEJCHHBIX UCCIIEI0BAaHUI B 00JACTH SH3UMOJIOTHH

VMeeT npakTUYeCKUi OMBIT: MOITY4YeHHs (PEPMEHTOB U3 Pa3IMUHbIX UCTOUHUKOB U

[1K-3 o
OLICHKU UX aKTUBHOCTU U NPYTUX CBOUCTB

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOANYeCKOe M HH(POPMaIHOHHOE 00ecTieyeHne TUCIUIIINHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. UWganona JI. A. [umieBas OMoTeXHOIOTHS : yueOHOE Iocodue Jist
By30B 1o crienuanbHocty 240902 "IMumeBas ouorexnonorus” . Ku. 2 / JI. A.
HBanoga, JI. K. Boitno, U. C. Banosa. - M. : KonocC, 2008. - 471, [1] c.

0) OononHumenbHas IUmepamypa:
He npenycmorpena

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1.  IlumeBble MHTPEAUEHTHI: Chipbe U qo00aBku : Odun. uzz. / Coro3
IIPOU3BOAUTENEN MUIIEBBIX UHIPEeAUEHTOB. - M., 2002-2015. -. URL:
http://www.foodprom.ru/rus/main.php?page=magaz& &file=pi&year=0&1i=0
2.  BectHuk OxHO-YpanbCKkoro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: [Tumessie u OuorexHosoruu / FOx.-Ypai. roc. yH-T; FOYpI'Y. - UensOunck
: U3natensctBo FOYPI'Y, 2013-. -. URL: http://vestnik.susu.ac.ru/

2) MemoouuecKue YKazaHus 0 CmyOeHmos8 no 0C80EHUIO OUCYUNTUHDL:

1. 3ununa O. B. [IpombliniuieHHass MUKPOOUOJIOTHS B SKOJIOTUUYECKOM
OMOTEXHOJIOTUY : METOJI. YKa3aHUs K MPaKT. paboTaM Uil CTYJICHTOB HAMpPaBICHUS
19.04.01 "buotexnonorus" / O. B. 3ununa ; KOx.-Ypain. roc. yu-t1, Kad. [Tumessie
u omorexuonoruu ; LOYpI'Y. - Uensobunck : M3narensckmii nentp FOYpI'Y, 2022. -
15, [1] c. : un., rpad.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=00489060k

2. 3ununa O. B. buokoHBepcHs OTXOJ0B MUIIEBBIX TPOU3BOACTB : yueO.
noco6ue A1t By3oB no HanpasieHuto 19.03.01 u 19.04.01 "buorexnonorus"
(6axanaBpuat u maructparypa) / O. B. 3ununa, U. B. Kanununa ; FOx.-Ypai. roc.
yH-T, Kad. [Tumessie u 6uorexnonoruu ; KOYpI'Y. - UensaOunck : 3garensckuii
Hentp FOYpI'Y, 2018. - 121, [1] c. : un.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000564052

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. 3unwmna O. B. [IpombinuieHHas MUKPOOHOIOTHS B SKOJIOTUUECKOM
OMOTEXHOJIOTHH : METOJI. YKa3aHUs K MPaKT. paboTaM Il CTyJICHTOB HAIPABICHUS



19.04.01 "buorexnomnorus" / O. B. 3ununa ; IOx.-Ypai. roc. yu-1, Kad. [Tumiessie
u 6uorexnonoruu ; FOYpI'Y. - Uensbunck : U3narensckuii uentp FOYpl'Y, 2022. -
15, [1] c. : un., rpad.. URL:

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=00489060k

2.

3unuHa O. B. buokoHBepcHs OTXOA0B MUIIIEBBIX IIPOU3BOICTB : yueO.

nocobue 11t By30B 1o HanpasieHuto 19.03.01 u 19.04.01 "buorexnonorus"
(OakamaBpuat u maructparypa) / O. B. 3ununa, W. B. Kanununa ; FOx.-Ypai. roc.
yH-T, Kad. [Tumessie u 6norexnonoruu ; OYpl'Y. - YUensbunck : M3garenbckuii
Hentp FOYpI'Y, 2018. - 121, [1] c. : un.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000564052

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

Her

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOI'O oOecreueHM:

1. Microsoft-Windows(6eccpodno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Uudopmanmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHne 1 CIUTITHHbI

Bun 3anarTuit

Ne

ayJl.

OcHoBHOE 000py/IOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
MPEyCTAaHOBICHHOE IPOTPaMMHOE 00eCTIedeHHE, UCTIONB3YEeMOe ISl Pa3IMYHBIX
BUJIOB 3aHATHH

Jlexiuu
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MynbsTuMenniiHas yueOHas ayiutopus

JIaGoparopHble
3aHATHUSL

241
)

YueGHast maboparopusi OMOTEXHOIOTHH U aHATMTUYECKUX UCCIIeT0BaHUN
MarepuanbHO-TexHUUECKoe oOecriedenue: 1. AkBaauctusaTop — 1 mr. 2.
AHanM3aTop MOJIOKA — 2 IIT. 3. Anmapar cymuibHbld — 1 mt. 4. Anmapar
VIBTPa3ByKOBOW MOTPYKHOM — 1 T, 5. AHanu3aTop BiaakHocTH — 1 mT. 6. Beckhr 1
KJ1acca TOYHOCTH — 1 wT. 7. Becsl anekrponHsble naboparopHsie — 1 mt. 8. Becsl 10
15 kr — 1 wt. 9. Bopsinas 6anst — 1 mwt. 10. duadonockon — 1 m. 11. U3meputens
nedopmanuy KJIeHKoBUHBI — 1 mT. 12. JIByxkamMepHbIH MUKpPOTIPOLIECCOPHBII
nonomep — 1 wt. 13. Jlromunockomn — 1mr. 14. Mukpockon OMHOKYISIPHBIN — 2 IMIT.
15. Mukpockon MOHOKYJIsIpHBIN — 4 T, 16. [lnuTa snexrpuueckas — 1 mr. 17.
[Tonspumerp — 2 wt. 18. [Ipuntep nazepuspiii — 1 wr. 19. Peppakromerp — 1 mt. 20.
pH-metp — 1 wt. 21. Cxanep — 1 wt. 22. Crepunuszarop — 1 mr. 23. Tenedon
cTaiuoHapHbiil — 1 wT. 24. TepmocTar Bo3aymHbli — 1 wt. 25. doTtokomopumeTp —
1 . 26. XonomuieHuk — 1 mt. 27. Hentpudyra — 1 wr. 28. kad BeITHKHOMN — 1
mt. 29. Hlkad cyxoxaposoii — 1 mwt. 30. [lIka¢ cymmnbHblil 3epHoBOM — 1 miT. 31.
[taTuBe! U1 TuTpoBaHus — 6 WT. 32. Monurop — 3 wt. 33. KnaBuarypa — 3 wrt.
34. Mb1ub kommnbrorepHas — 3 wt. 35. CucreMHsIit 0510k — 3 wT. 36.
KonuposaneHelii annapar — 1 mt. Umymectso: 1. Jfocka mapkepnas — | mrt. 2.
Konnunuonep — 1 wrt. 3. [Ipucnoco6nenue ans cymku nocyasl — 2 mrt. 4. CTossl
naboparopusle — 11 mt. 5. Cton 1uig oGopynoBanus — 4 mr. 6. Cton npenojasaress
— 4 . 7. Ctyn npenonasatens — 4 wr. 8. Cron-molika — 2 wt. 9. Cron ans
TexHHuueckux Hyx 1 — 1 mr. 10. Crolika g cymku nocyasl — 1 mt. 11. Crolika — 1

mT. 12. Croiika mist onexasl — 2 mtT. 13. Ceiid — 2 mit. 14. TabypeTt BoICOKHI — §




mt. 15. Tym0a npucraBnas — 2 mrt. 16. Tymb6a c 3epkanom — 1 mr. 17. Yacer — 1 mT.
18. llkad ¢ HarmsgapIMU MaTepuanamu — 2 mt. 19. [llkad ¢ naboparopHoii
nocynoit — 3 . 20. Hlkad mist mokymenTos — 2 tt. 21. Hlkad mst omex st — 1
mT. 22. [llkad-kaproTeka — 2 mrT.




