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1. e ocBOeHUS TUCHUTUIMHBI (MOILYJISA)

IlenssMu OCBOCHMSI AMCIUIUIMHBI (MOIyJsi) «OCHOBBI MHKPOOHOH OWOTEXHOJOTHH» —
COCTOHUT B INIO3HAHHWH HAYYHBIX OCHOB KYJIIbTHUBHUPOBAHHA MHKPOOPIraHU3MOB U GI/IOXI/IMI/I‘-IGCKI/IX
OCHOB ITPpOLIECCCOB UX MeTadoInu3Ma AJIA ITOJIYYCHUA LEJIEBBIX MeTa6OJ'II/ITOB, 3HAYCHUA BJIIMAHUA
COCTaBa MHUTATENBHOM Cpenbl, BHEIMHUX (DAaKTOPOB Ha CKOPOCTh HAKOIUIEHUS TMPOJYKTOB
MeTab0IM3Ma U UX CBOMCTBA.

3aI[aI‘H/I AJUCHUITIIUHBI: - YCBOCHHUC TCOPCTUICCKUX OCHOB u IMPUHIUIIOB
OCJICHAIIPABJICHHOTO  HUCIIOJIb30BAHUA OHMOTEXHOJIOTHYECKHUX npoueccoB B  MNPOU3BOACTBC
MHKPOOPTaHU3MOB M H3YYCHUU OMOXMMHYECKUX OCHOB IponecCcoB HX MeTadoIu3Ma JJIsL
MOJTyYEHUS 1eJIEBBIX METAOOINTOB.

2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMBbl

JlaHHas JUCLMIUIMHA COIJacHO  y4eOHOMY IUIaHy [0 JaHHOMY HallpaBJICHUIO
NOJArOTOBKU OTHOocuTCA K  bioky 1 «/lucuumiausasl (Moaysn)», DJIEKTUBHbBIE AMCLUILIMHBI
(momynu) b1.B.Z1B.01.02.

JUji ycremHoro OCBOEHMsI JaHHOTO Kypca HE0OXOAMMbl 0a30Bble 3HAHUS CIEAYIOLIUX
mucuuiuive: «boTtanuka», «OOmas O6uosnorus U MUKpOOHOJOTHs», «OCHOBBI MOJEKYISIPHOU
OuoJoruny, « JKOJOTHUS.

OCHOBHbIE TOHATUS W 3HAHUE AUCHUIUIUHBI «OCHOBBI MUKPOOHOW OMOTEXHOJOTHM
HEPa3pbIBHO CBS3aHbl C OJHOBPEMEHHO H3y4aeMbIMU JuciumuinHamu: «lIpombinuieHHas
ouotexHonorus», «KynbTypa KiIeTok U TKaHei», «JlekapcTBeHHble pacTeHuss B
OMOTEXHOJOTHMY». 3HAHUS M HABBIKH, MPHOOPETEHHBIC IPHU U3YUYEHHH Kypca, HEOOXOIUMBI TIPH
OCBOCHMH AUCHUILUIUHY «MenunuHckass 60MoTexHoaorus», «l[IpoMbliuieHHas OMOTEXHOIOTUSY,
«IHK  texHosmorum», i  nOpoxoxacHus  [IpoM3BOACTBEHHOM  MPAKTUKKA  HAY4YHO-
uccienoBarenabckas padbota, BeinosHeHus: BKP.

3. Ilnanupyemblie pe3yabTaThl 00y4eHHUSA MO AUCIHUILUIMHE, COOTHECEHHbIE C

IUVIAHUPYEMbIMHU Pe3yJibTaTaAMH OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl

B pesynbprarte u3yyeHus AUCHUUILUIMHBI O0YYaIOLIUICS JOIKEH YCBOUTh TPYI0Bble (QYHKIMH B
COOTBETCTBUU C TPO(ECCHOHATBHBIM CTaHJIAPTOM 22.004 Crnenuanuct B obiactu
OMOTEXHOJOTMHA TPOMYKTOB TMTAaHUS YTBEPXKJIEH  NpuKkazoM MuHHcTepcTBa TpyAa U
counanbHoM 3amuThl PO ot 21 nekabps 2015 rona Ne 1046 H)

OO000IICHHEI

E);Eiizl;me Tpynosbie pynkunu (TD) Bri6pannsie Tpynossie aevictus (T/1)

(OTD)

Benenue YnpasieHue KaueCcTBOM, BX0HOM U TEXHOJIOTUYECKHUI KOHTPOJIb

TEXHOJIOTHY | 0€30ITaCHOCTBIO B KadecTBa ChIPhs, 0Ty(HaOpUKaTOB U TOTOBOM

€CKOT0 MIPOCIIEKUBAEMOCTBIO MPOAYKLHH I OpraHU3alMy palruOHAIBHOTO

npouecca MPOU3BOJCTBA BEJICHUS TEXHOJOTHYECKOT0 Mpolecca

MPOU3BOJICT | OMOTEXHOIOTHUECKOM MIPOU3BOJICTBA B IIENIAX pa3pabOTKu

Ba MPOAYKIWHU JIJISl TAILIEBOM MEPOTPUSITHI TI0 MOBHITIEHHUIO () (PEKTUBHOCTH

OnoTexHon | mpoMeinuieHHOCTH D/02.6 MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM

OTrMYEeCKOH MPOAYKIIUH JIJI MUIIEBON TPOMBIIILIEHHOCTH

NPOIYKIUHU VYu4eT crIpbsl ¥ TOTOBOM MPOIYKIIMU Ha Oaze

TS CTaHJIAPTHBIX U CEPTUDHUKAITMOHHBIX

MUIIEBOU HCTIBITAHUM MTPOU3BOJICTBA

MIPOMBIIILIE OMOTEXHOJIOTHYECKON MPOAYKIIUU AJIs

HHOCTH MHIIEBON MTPOMBIIICHHOCTH B LIEIAX
o0ecrnieueHrss HOpPMaTUBOB BBIX0J1a TOTOBOM
NPOAYKIIUA B COOTBETCTBUU C
TEXHOJOTHYECKUMHU UHCTPYKLMSIMU




KoHTposab TeXHOTOTHYECKUX TapaMeTpOB U
PEXHMOB MTPOU3BOJICTBA OMOTEXHOIOTHUECKOM
OPOAYKIIMHU JUISL MAIIEBON MPOMBIIIJICHHOCTH

Ha COOTBETCTBHE TPEOOBAHUSIM

TEXHOJIOTHYECKON 1 SKCHHyaTaHHOHHOﬁ

JOKYMCHTAllUN

BHC,Z[pCHI/Ie CUCTCM YIIPABJICHHUA Ka4YCCTBOM,
0e30IMacHOCTBIO U IMPOCJIC)KUBACMOCTBIO
IMPpOU3BOJACTBA OHMOTEXHOJIOTHYECKOH
OpOAYKIHU IJIA MHIIECBOM IMTPOMBIIIJICHHOCTU B
OeiIax obOecrieyeHus TpC6OBaHI/II>'I TCXHUYCCKUX
PEriIaMCHTOB K BUaM MMHUILEBOM MMpOAYKIUH

PazpaboTka meponpusTHii o

MPEAYNPEXKACHUIO U YCTPAHEHUIO IPUYHMH
Opaka MpOoayKIIMN Ha OCHOBE JaHHBIX
TEXHOJOTMYECKOr0 KOHTPOJISI KAauecTBa ChIPbS,
nonypaOpuKaToB ¥ TOTOBOU MPOIYKIIUHU B
IpoLEecce MPOU3BOICTBA OMOTEXHOIOIMUECKON
NPOAYKIMHU JUIS MUIIEBOM MPOMBIIIJICHHOCTH

KonTpoas Hag cobnronenneM

TEXHOJOTMYSCKON TUCIUIIIIMHGI B [IeXaxX U

IIPaBUJIbHOM SKCILTyaTalluen

TEXHOJIOTUYECKOro 000py10BaHHUs IO
IPOM3BOJICTBY OMOTEXHOIOTHUECKOU
IPOJYKLHH IS ITUIIEBOM IPOMBIIIIIEHHOCTH

Pa3paboTka METO/10B TEXHUYECKOTO KOHTPOJIS U
UCIIBITaHUS TOTOBOM IPOAYKLIMU B ITPOLIECCE
MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM
IPOAYKIMH JUIsl MAIIEBONW MPOMBIIITIEHHOCTH

ITpouecc

W3yYCHUS

NUCHUILIINHE]

npodeccuoHanbHbIe KOMITETEHITHI:
[IK-4 - CnocoOeH OCyIIeCTBISATh TEXHOJOTMYECKHH TMPOIECC B COOTBETCTBUU C
pPErJaMeHTOM M UCIOJB30BaTh COBPEMEHHBIE TEXHUYECKHE CPEJICTBA JIJISI U3MEPEHUS OCHOBHBIX
napaMeTpoB OMOTEXHOJOTHIECKHUX MTPOIIECCOB, CBOMCTB CHIPhS M MPOTYKITUH;
1K -5 CniocobeH k peanu3aiuy U yIpaBIeHUI0 OMOTEXHOIOTHYECKUMHU MPOIIECCAMHU.

HarpaBJieH

Ha

¢dbopMupoBanue

CIIETYFOIITIX

Kon u Kpurepun onieHnBaHus pe3ynbTaToB 00yUIEeHUS
HauMEHOBaHHUE Konu HU3KHH
YHUBEPCANILHOH | pauMeHOBaHME | (IOTOPOTOBBIM,
KOMIICTCHIIU U HHAUKATOpA KOMIIETCHIIUSI o o
MTOPOTOBBIN 0a30BbIi .
JOCTHKECHHS HE MPOABUHYTHIN
YHHUBEPCAIBbHBIX | COpPMHUPOBaHA)
KOMITIETEHIIUH
IIK-4. Crioco6en | M-1nk-a — He moxer He B nocrarounoii | OTiaudHO
OCYIIECTBIISTH [Ipumensier (hopmynupoBaTh | JOCTaTOYHO CTEIeHH MOXeT | GOopMyIupyer
TEXHOJOTMYECKH | METOIBI B paMKax YEeTKO MOXKET | (OpPMYyJTUPOBATh | B paMKax
i poriecc B noadopa u [TOCTaBJICHHOU ¢dopmynupoBa | B paMKax MOCTaBJIEHHON
COOTBETCTBHH C IKCILTyaTaIiH LIEJTH TTPOEeKTa Th B paMKax MOCTaBIICHHON eI TIPOEeKTa
pErnaMeHToM H TEXHOJOTMYECKO | COBOKYITHOCTb MOCTABJICHHON | LIENH MPOEeKTa COBOKYITHOCTh
HCIIOJIb30BaTh ro B3aMMOCBSI3aHH | LIEJM NIPOEKTa | COBOKYITHOCTh B3aMMOCBSI3aH
COBpPEMEHHbBIE o0opyzoBaHMsA | BIX 3a/ad4, COBOKYITHOCTh | B3aMMOCBSI3aHH | HBIX 3ajad,
TEXHUYECKHUE npu o0ecreuynBaroll | B3aMMOCBS3aH | BIX 33jJad, o0ecneuynBaro




cpeacTBa s MPOM3BOJCTBE ux ee HBIX 3a1ad4, obecrieynBaron] | MUX €e
U3MEepEeHUst OouorexHosiorud | goctikeHue. He | obecrieunBaro | ux ee JOCTHKEHHUE.
OCHOBHBIX eCcKoH MOKET IIUX ee JIOCTHKEHHE. YeTko MOKET
napameTpoB MPOAYKINH OTIPENIEIIATh noctikenune. | JlocraTodHo OTIPENIENIATh
OuoTexHosIoruyue 0KU/1aeMble He YETKO MOXKET OKU/1aeMble
CKHUX IIPOLIECCOB, pe3yiabTaThl JOCTaTOYHO OIpenensiTh Pe3yIbTaThl
CBOWCTB CBHIPBS H peueHus YEeTKO MOXKET | OXKHJacMbIe peleHus
MPOAYKIIH BBIJICIIEHHBIX OTIpeNIeNATh pe3yabTaThl BBIJICJICHHBIX
3ajady. O’KUAaeMble peLeHus 3ajay.
pe3yabTaThl BBIJICJIEHHBIX
pereHus 3agady.
BBIJICJIEHHBIX
3agad.
NA-2nx.s — He moxer Henocrarouno | Jocrarouno YcnemHo
[IpoBogut MPOEKTHPOBATh | YETKO MOXKET | XOPOLIO MOXKET | MOXKET
ONITUMU3ALIUIO pelieHue MIPOEKTHPOBAT | MPOEKTUPOBATH | MPOEKTHPOBAT
TEXHOJIOTHYECK KOHKPETHOH b pelIeHue peleHue b peIleHNe
UX MIPOLECCOB | 3aa4u IIPOEKTA, | KOHKPETHOU KOHKDPETHOI KOHKPETHOM
MIPOM3BOJCTBA BbIOUpas 3a71auu 3aJauy IPOEKTa, | 3a4a4u
OMOTEXHOJIOTHY | ONTHMAJIBHBIA | IPOEKTA, BbIOMpas MIPOCKTAa,
ecKoit crnocob ee BBIOMpAast ONTUMAJbHBIN BHIOUpAast
MPOAYKLMH Ha peleHus, ONTUMAJIBHBIN | c11ocob ee ONITUMAJIbHBIN
Oaze WCXOS U3 crocob ee pelieHus, crocob ee
CTaHJapTHBIX JNEHCTBYIOIMX | PEIICHHS, UCXOJIS U3 pelIeHus,
MaKeTOB MIPaBOBBIX UCXOJIS U3 JNEHCTBYIOIMX | UCXOJS U3
MIPUKIIAIHBIX HOPM U JIEHCTBYIOIMX | MPaBOBBIX JIEeHCTBYIOIINX
IporpaMm UMCIOIUXCSL | TMPaBOBBIX HOPM H NPaBOBBIX
pecypcoB u HOPM H UMEIOIIIUXCS HOPM U
OTrpPaHUYEHUH. | UMEIOIIUXCS pecypcoB u MUMEIOLLIUXCS
pecypcoB u OrpaHUYEHUH. pecypcoB u
OTpaHUYEHU. OTpaHUYCHUM.
[K-5 Cnocoben x | UJ-1mks — He npumenser | He B nocratounoit | CBoGogHO
peanuzanyu u [Ipumensier CTIIOCO0BI JOCTaTOYHO CTETeH! NpUMEHSET
YIIPaBIIEHHUIO CIOCOOBI OpraHH3alnn MPUMEHSET MPUMEHSET CHOCOOBI
OMOTEXHOJIOTHYEC | OpTraHH3aluH MIPOM3BOJICTBA 1 | CIIOCOOBI crocoOsbI OpraHu3aluu
KUMH Mpou3BOACTBAa U | 3 (heKTUBHOMN OpraHu3alliyd | OpraHU3aLuH NPOMU3BOJICTBA
MpoLeccaMu 3¢ deKTUBHOM paboThI MPOM3BOJCTBA | MPOU3BOJACTBA U | U
paboTsI TPYAOBOTO u 3 PEKTHBHOM 3¢ deKTHUBHOI
TPYJIOBOTO KOoJUleKTHBa Ha | 3 (eKTUBHON | paboThI paboTs
KOJIJICKTHBA HA | OCHOBE paboThI TPYAOBOTO TPYZLOBOTO
OCHOBE COBpPEMEHHBIX TPY/ZOBOTO KOJIJICKTHBA HA | KOJUICKTHBA Ha
COBpPEMEHHBIX METOJIOB KOJIJICKTHBA HAa | OCHOBE OCHOBE
METOAOB yIpaBieHUS OCHOBE COBpPEMEHHBIX COBPEMEHHBIX
yIpaBieHUS OMOTEXHOJIOTUY | COBPEMEHHBIX | METOJIOB METO/IOB
OMOTEXHOJIOTHY | €CKOTO METO/IOB yIpaBJICHUSI yIIpaBIICHUS
€CKOro mpoiecca yIpaBJIeHUs OMOTEXHOJIOTHY | OMOTEXHOJIOTH
nporecca OMOTEXHOJIOTH | €CKOTOo YECKOro
4eCKOTo mnpoiecca npolecca
npolecca
B pezynbmame oceoenus oucyuniunvl 06y4aroueiics 00axcen.
3HaTh:

- OCHOBHBIE TCPMHUHBI U TIOHITHS OCHOB MUKPOOHOI OMOTEXHOJIOTHH;
-TeXHUKY 0€30MacHOCTH paboTHI B JIaDOPATOPUH MHUKPOOHOIOTHH;
- 3HaTh MOP(}OJIOTHIO, PUZNOIOTHIO, TEHETHKY, SKOJIOTHIO OCHOBHBIX TPYIII MUKPOOOB;
- OCOOCHHOCTH CHHTE3a M B3aWMHBIX MPEBPALICHUI YIIIEBOAOB, OCIKOB WM JXHUPOB B




MUKpPOOHBIX KieTkax. CHHTE3 JpYrux BEmIeCTB: (PEpMEHTOB, BUTAMHUHOB, THOOEPEIUIMHOB,
TOKCHHOB, aHTHOMOTHUKOB, aJTKAJIOU]IOB.

- OCHOBHBIE OMOOOBEKTHI, METOIBI PAOOTHI C HUMH

- IPOIIECCHI, TPOTEKAIOIIUE MPH KYJIbTUBUPOBAHHH MUKPOOPTaHU3MOB

- OCHOBHBIE TIPUHITUITBI OPTraHU3AIUU OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA

ymembo:

- yHOpaBisATh OMOTEXHOJIOTMYECKUMU POLECCAMH;

- HCHOJIb30BAaTh IOJYYEHHBIE TEOPETHUYECKUE 3HAHUS B HCCICIOBAHUSAX, CBSA3AHHBIX C
OMOTEXHOJIOTHEeH MUKPOOPTaHU3MOB

- - pa3pabarhIBaTh CXEMbI KYJIbTHBUPOBAHUS MPOAYIIEHTOB MUKPOOHBIX META0OIHTOB

- ocBaMBaTb W TPUMEHATH B paboTe METOAMKU HCCIEeIOBAaHUS OHUOTEXHOJIOTUHU
MHUKPOOPTaHU3MOB;

- pabortarhb ¢ JUTEpaTypoll WU MHPOPMAIMOHHBIMH CHCTEMaMHU C IIEJIbIO TOJYYEHHS
uH(pOpMAIIMK, CUCTEeMAaTU3HPOBATh U 0000IaTh WH(GOPMAIUIO IO HCIIOIB30BAHUIO PECypCOB
HpEeANPUSITHS,

- enademow:

- IUIAHUPOBAHUEM OKCIIEPUMEHTA, OO0pabOTKOW ¥  MPEIOCTABIICHUS TOTYYCHHBIX
pe3ynbTaToOB

- HaBBIKAMH padOTHI B Ta0OpPATOpHH MUKPOOHON OMOTEXHOJIOTHH;

- HaBBIKAMH CTATUCTUYECKOW OOpabOTKH, MOITYYEHHBIX SKCIIEPUMEHTATbHBIX JAaHHBIX,
TEPMHHOJIOTUEH

- OCHOBHBIMH OHMOTEXHOJOTMUYECKHMU METOAAMH TMpPHU CO3JaHUU MHUKPOOPTaHHU3MOB C
[IEHHBIMU TTPU3HAKAMHU.

3.1. MaTpuina cooTHeceHHs TeM/Pa31e/ioB Y4eOHOH TUCHMILTHHBI (MOIYJIS1) U
¢Gopmupyembix B HUX PO ecCHOHATBHBIX KOMIIETECH NI

Tembl, KomMnerenmun o0111IEE

Pa3CIIbl KOJTUYECTBO

JUCITHILTHHEL KOMIIETCHIIU I
IMK-4 [IK-5

Pasznen 1 OcHOBBI MUKPOOHOIOTUYECKOM + + 9

OMOTEXHOJIOTUU

Paznen 2. O6me 3akOHOMEPHOCTH JKU3HEACATEIHHOCTH + + 9

MUKPOOPTaHHU3MOB

Pasnen 3. OCHOBBI MHUKPOOHOIOTHYECKOTO| + + 5

MPOU3BOJICTBA

4. CTpyKTYypa U CoAepKaAHUE TUCIHUIIUHBI (MOILYJIA)
OO0mas TpyA0€MKOCTh JUCIIUTUIMHBI COCTABIISIET 2 3aU€THBIX €IMHUIL 72 aKkaj. Jaca.

4.1 - O0beM JUCHMILIMHBI U BUIbI Y4e0HOH padoThI

Bcero akan. yacos
. 110 3a049HOU
. 10 O4YHOM popme
Bun 3anstuit dbopme
o0y4deHus
oOyueHus
8 cemectp
3 Kypc
OOm1ast TpPyA0€MKOCTh TUCIUILITUHBI 72 72




KonrtaktHas paboTa 00y4aroniuxcs ¢ mpernoiaBaTeseM. 36 8
AyauTOpHBIC 3aHATHSI, U3 HUX 36 8
JIEKIIUHI 12 4
[IPAKTUYECKUE 3aHSTUS 24 4
CamocrosTenpHas paboTa, B T.4. 36 60
npopaboTka y4eOHOro wmarepuana 10 JUCIUIUINHE
(KOHCIIEKTOB JICKIIUH, Y4EOHUKOB, MAaTEPHAIIOB CETEBBIX 16 18
pecypcoB)
MOATOTOBKA K NMPAKTUYECKUM 3aHATUSIM 8 8
BBINOJIHEHUE WHANBUYATbHBIX 3aJaHUN 6 20
MOArOTOBKA K  chadye  MOAyds  (BBIIOJIHEHUE 5 14
TPEHUPOBOYHBIX TECTOB)
Kontpous 4
Bun uToroBoro KOHTpoIIs 3a4yeT 3a4yeT
4.2. Jlekuuun
Ne | Paznen nucuuminHel (MOJyJis), TEMBI JIEKLIMH U Oo6wbeM B akaj. yacax | @opmupyembie
UX COAepKaHHE KOMIIETCHIINH
ouHas Bao4Has
dopma  |hopma
oOyueHus |00ydeHus
Pa3nesa 1 OcHOBBI MUKPOOHOI0THYECKOM
OMOTEeXHOJIOTHH
1 | OcHOBBI MHUKPOOHOW OMOTEXHOJOTHH. DTaIbl 2 1 [1K-4; TIK-5
pa3BUTHSI, 33]]a9U M IEPCIIEKTUBBI.
Pa3gen 2. O01me 3aKOHOMEPHOCTH
JKU3HeIeATeJbHOCTH MUKPOOPTraHNU3MOB
2 | O0mass  xapakTepUCTHKAa  MHUKPOOPTaHU3MOB. 4 1 [1K-4; TIK-5
Mopdomoruueckue 0COOEHHOCTH. O6men
BEIIECTB U MUTaHHE MUKPOOPTaHW3MOB. BiusHue
BHEIIHEH cpeapl. PU3MYeCKHe, XHUMUYECKHE U
Ouosnormueckre  (akTOpel  BIUSIOIIUE.  HaA
KHU3HENIESTEIbHOCTh MUKPOOPTaHU3MOB.
Paznen 3. OcHOBBI MHKPOOHOJIOTHYECKOIO
NMPON3BOJCTBA
3 | TumoBas TEXHOJIOTHIEeCKast cxemMa 2 1 I1K-4; TIK-5
MHUKPOOHOJIOTHYECKOT0 MPOU3BOICTBA
4 | MuxpoOHOJIOTHYECKHE MPOU3BOJICTBA, 4 1 I1K-4; IIK-5
OCHOBaHHBIE = HAa  MONYYCHHMH  MHKPOOHOMU
OHOMAaCCHI.
Uroro: 12 4
4.3. IlpakTnyeckue 3aHATUSA
O6nem B dopmupyem
No HaumeHoBaHue 3aHATUS akaj.Jacax 13(S
pas3z KOMITCTCHITHH
ena OuHas 3a04Has
bopma  |dopma




00ydeHu |00ydeH
51 us
3 | MeToabl cTepuIn3aliy MATATEIbHBIX CPe MOCYIbI, 4 0,5 I1K-4; T1IK-5
WHCTPYMEHTOB U PACTUTEIILHOTO MaTepuaia
3 HM3ydyeHue TEXHOJOTUM TPUTOTOBJICHUS JKUIKHX, 4 0,5 I1K-4; T1IK-5
ArapU3MUPOBAHHBIX M CHITYYHX CPEIl
3 | IloBepxHOCTHOE © TJIYyOMHHOE KYJIBTHBHPOBAHHUE 4 1 [1K-4; IIK-5
MHUKPOOPTaHU3MOB
3 | Omnenka J>KHM3HECHMOCOOHBIX KIJIETOK JAPOXOKEH B 1 I1K-4; T1IK-5
CpaBHCHHUH c KOJINYECTBOM MMOCTOPOHHEH 4
MHUKPO]IOPHI
3 | KynpTuBupoBaHUE APOXKIKEH B a9pOOHBIX YCIOBUIX 4 0,5 [1K-4; TIK-5
3 | KynpTHBHpOBaHHE  JpOXOKeH B aHa’POOHBIX 4 0,5 [1K-4; TIK-5
YCIOBHSX
Htoro 24 4

IlepeyeHb MeTOANYECKHUX YKA3AHUH 10 OCBOCHUIO M CHMILINHBI:
1. XoBanosa E.B., TutoBa JI.B Meroanueckne peKOMEHAAIMHU IO BBIMOIHEHUIO KOHTPOIBHBIX
pabot o aucuumuinHe «OCHOBBI MUKPOOHON OMOTEXHOJIOTHH» 10 HAMPABICHUIO ITOJTOTOBKH
19.03.01. buotexHonorus - Mudaypunck, 2024.

4.4 JlaGopaTopHbie padoThbI He NPEAyCMOTPEHBbI

4.5. CamocrosiTesibHass padoTa 00y4arIerocs

Pa3nen Bun CP O0bBeM B akaj. yacax
JACITUTUTAHBI OuHas 3a04Has
dbopma dbopma
o0y4yeHus | oOydeHus
Pazgenl npopaboTka y4eOHOro marepuaia 1o TUCHUTUINHE 6 4
(KOHCTIEKTOB  JIEKIHMH, Y4eOHHUKOB, MaTepHaOB
CETEBBIX PECYPCOB)
MOJITOTOBKA K MPAKTHYECKUM 3aHITUSM, 2 2
KOHTPOJILHBIM paboTaM, KOJUIOKBUYMaM
BBHITMIOJTHEHNE WHANBUAYAIbHBIX 33JJaHUM, HAITMCAHHE 2 8
pedepara
MOJITOTOBKA K CJJTaue MOJYJIsl, UTOTOBOMY KOHTPOITIO 2 4
Paznen 2 nmpopaboTka y4eOHOro maTepuaia IO TUCIUTUINHE 6 4
(KOHCTIEKTOB  JICKIHM, Yy4eOHHUKOB, MAaTepUAIOB
CETEBBIX PECYPCOB)
MOJIFOTOBKA K MPAKTHYECKUM 3aHSATUSAM, 2 2
KOHTPOJILHBIM pab0TaM, KOJUIOKBUYMaM
BBHITIOJTHEHUE WHAWNBUIYAIBHBIX 33JJaHUH, HAITHCAHHE 2 8
pedepara
MOJITOTOBKA K CJIa4e MOJIYJISI, UTOTOBOMY KOHTPOJTIO 2 6
Pazgen 3 npopaboTka y4yeOHOro Marepuaia Mo JAUCHUILIINHE 4 10
(KOHCTIEKTOB  JIEKIMM, Yy4eOHHUKOB, MaTepUajoB
CETEBBIX PECYPCOB)
MOJTrOTOBKA K MPAKTUYECKUM 3aHATHUSIM, 4 4
KOHTPOJIBHBIM pab0TaM, KOJJIOKBUYMaM
BBITMIOJTHEHNE WHANBUAYAIbHBIX 33JJaHUI, HallMCaHHe 2 4
pedepara




\ MOATOTOBKA K CJ1ay€ MOJIYJIsl, HMTOTOBOMY KOHTPOJTIO 2 4

Uroro 36 60

HepequL METOAHNYCCKHUX YKaSaHI/Iﬁ 10 CaMOCTOATCIIBHOMY OCBOCHUIO JUCIHHUITIJIMHBI:

1. Xosanosa E.B., TutoBa JI.B Metonuueckoe ykazaHue JJisi BBIIIOJHEHUS] KOHTPOJIbHBIX
pabotr mo gucruiuimHe «OCHOBBI MHKPOOHOH OHMOTEXHOJOTHM» IO  HAIlpaBJICHHUIO
noarotoBku 19.03.01. buorexnonorus - Muuypunck, 2024.

4.6. Bolnmo/iIHeHHEe KOHTPOJIbHOI PadoThl 00y4alOIMMHUCS 32049HOI (OpMBI

Baxnoit Qopmoil camocTosTeNbHOW paboThl OOydaroulerocs sBISETCS HalUCaHUE
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOThI 10 TaHHOW JUCIHILIHHE.

Ienn BbINOTHEHUS PAOOTHI:

— cHCTEeMaTH3alus, 3aKpelyIeHHe M YIIIyOJieHHEe TEOPETHYECKHX 3HAHMW U YMEHUH
MMPUMCHATD UX IJIA pCHICHUA KOHKPCTHBIX IMPAKTUYCCKUX 3ada4,

— pa3BUTHE HaBBIKOB CaMOCTOATENIBbHOM Hay4HOH paboThl (MJIaHUPOBAaHUE U IIPOBEACHUE
UCCIIeIOBaHMs, paboTa ¢ HaydyHOW M CIIPaBOYHOM JIMTEpaTypoil, HOPMAaTUBHBIMU IPABOBBIMHU
aKTaM{, UWHTEpIpeTanys IOJYyYEHHBIX pE3yJbTaTOB, HUX NPABWIBHOE M3JIO0XKEHUE U
odopmiieHue).

Pabora nomkHa OTBEYaTh CIEAYIOIUM TPEOOBAHUSIM:

— CaMOCTOSITEIIbHOCTh HUCCIIEJOBAHUS;

— (opMHpOBaHWE ABTOPCKOW MO3UIUM 10 OCHOBHBIM TEOPETUYCCKUMH IPOOIEMHBIM
BOIIpOCaM,;

— aHaJM3 HAYYHOU M y4eOHOM JIUTEpaTypHl 0 TEME MCCIICIOBAHNS;

— CBSI3b IIPEIMETa MCCIIEOBAHMSI C aKTyalbHBIMU NpPOOJIEMaMH COBPEMEHHOM HAyKH U
IIPAKTHKH;

— JIOTUYHOCTb HU3JI0KEHHUS, apTyMEHTHPOBAHHOCTH BHIBOJOB U 0000IIEHUIA;

— Hay4YHO-TIpaKTUYECKasi aKTyalbHOCTh PaOOTHI.

3amaHusl B KOHTPOJIBHOM paboTe HampaBieHbl Ha 3aKpeIUIeHHe TEOPETHUYECKHX 3HaHWUN
oOyuaromerocssi Mo JAUCLUILUIMHE peryisinus MertabonuszMa kieTkd. KoHTposnbHas paborta
BKIIIOYaeT 4 TeopeTHdYeckuX Bompoca. BwiOop BapuaHTa omnpenensercss MOCIeAHed U
npenanocaeaHei nudpamu mudpa 3a4€THON KHIKKH.

IlepeueHb BOpoOCOB U TpeOOBAHMUS K BBITOJHEHUIO KOHTPOJIBHOM paboThl paccMOTPEHbI
B MCTOANYCCKUX YKA3aHUAX IJId BBIITOJIHCHUSA KOHTpOJ’IBHOﬁ pa6OTBI.

4.7. Conep:kaHue pa3iejioB JUCHUILIMHBI

Pa3nes 1 OcHOBBI MUKPOOHMOJIOTHYECKOI OMOTEXHOJIOTHH

Otanbl pa3BUTHS, 337a4d U MEPCHEKTUBBI MUKPOOHON OHOTEXHOJIOTHH.

CBoiicTBa MHUKpPOOPraHU3MOB, O0YCIAaBIMBAIOIIME WX HCIIOJIb30BaHHE B MPAKTUYECKOMH
NEeSATeNIbHOCTH  dYenoBeka.  Mcropus ~ pa3BUTHS ~ HPOMBIINUIEHHOM — MHUKPOOMOJIOTHH.
MUKpOOpraHu3Mbl, HCIOJIb3YyeMble B MHUKPOOHOIOTMYECKON NPOMBINUIEHHOCTH. OCHOBHBIE
OTpaciii  MHKPOOHMOJOTHYECKONW MPOMBIIUIEHHOCTH, YIpaBiIeHHE OHOTEXHOJIOTMYECKUMU
IIPOLIECCAMH.

Hcnonb3oBanue MUKPOOHOJIOTUYECKUX MIPOLIECCOB B IpYTHUX 0Tpaciiax
IIPOMBINIIEHHOCTH. VM Cnoap30BaHNE MUKPOOPTaHMU3MOB JJIsl KIIOHUPOBAHUS JYKapUOTHYECKHX
reHoB. HoBble HampaBieHHsT B  COBPEMEHHOH NPOMBIIIJIEHHOW MHUKPOOHONIOTMH U
o6uotexHonoruu. HoBele Buabl Chipbs. IIpuMeHeHHME CMEIIaHHBIX KYJIbTYpP, TEPMOQMIbHBIX
MUKpPOOPTraHW3MOB, HMMOOWIN30BAHHBIX KJETOK. [lolyueHne BBICOKOAKTUBHBIX IIITaAMMOB
MHUKPOOPraHu3MoB. Vcronbp30BaHne METOI0B OMOMH)KEHEPUH.

Pa3znes 2. O0mme 3aKOHOMEPHOCTH KU3HEAESITEJIbHOCTH MUKPOOPTraHU3MOB

OOmiast xapakTepucTUKa MHUKpPOOpraHuzMoB. Mopdonorudeckue ocoOeHHOCTH: (opma,



pasMephl, CTpPOCHHME KIETOK, XHUMHYecKuid coctaB. OOMeH BelIeCTB U  IUTaHHE
MHUKPOOPIraHU3MOB. BiMsHue BHEUIHEW cpeabl Ha JKU3HEAEATENBHOCTh MHKPOOPTraHM3MOB.
dusznueckue, XUMUYECKHe U OnoIorndeckue pakTopsbl.

Pa3znes 3. OcHOBbI MUKPOOHOJIOTHYECKOT0 IIPOU3BO/ICTBA

Kynbrypsl ~ MukpoopraHusmoB-lipogyueHToB.  IlpuHuunel  mogbopa  KynbTyp
MHUKPOOPIaHU3MOB  JUJIsl  Pa3idM4YHBIX  Opou3BoACTB. CrnocoObl  yCHJIEHHMS  aKTUBHOCTH
IIPOMBIIIIEHHBIX IITAMMOB. METO/ bl XpaHEHUs IPOMBILUIEHHBIX IITAMMOB.

ITuTarenbHble cpenbl A KyJIbTUBUPOBaHMS MUKpOOpraHu3moB. CocTaB NUTATEIbHBIX
cpex.

Metoabl  KyJAbTMBUPOBAHUS ~ MHKPOOPraHU3MOB. IIOBEpXHOCTHBIH,  TJIyOMHHBIH,
NEPUOINIECKUN, HEIIPEPHIBHBINA. Y CIOBUS HENPEPHIBHOTO KylbTHBHpOBaHUS. Kiaccudukarms
CHCTEM HENpPEephIBHOIO KYJIbTUBUpOBaHUS. KoJuM4ecTBEHHbIE XapaKTEPUCTUKU pocTa U
NpOAYKTUBHOCTH. CKOpPOCTh pocTa. DKOHOMHYECKHH KOX(PQPHUIMEHT WM BBIXOA OMOMACCHI.
Mertabonuueckuii ko3¢ ¢unuent. 3aTpaThl Ha MOAJAEpKAaHHE KU3HU 0e3 pa3sMHOKEHHUS.
CyOcTpaTHasi KOHCTaHTa MWJIM KOHCTaHTa HacellleHus. KoHcTanTa MHruOMpoBaHUS.
VYrpasisieMoe KylIbTUBUPOBAaHHE MHUKPOOpPraHu3MoB. Perymsums meraGonusma. Perymsuus c
MOMOIIBIO POCT-TUMUTHPYIOIIUX U POCT-UHTUOUPYIOMINX (PaKTOPOB CPEIbI.

TunoBas TexHosOrnYeckas cxema MUKpPOOUOJIOIrMYECKOI0 IPOU3BOJICTBA.

Cragus moisiyueHusi 1moceBHoro marepuana. IloaydeHue moceBHOro marepuaia B LEXe
qucTOW KyabTypbl.CTagusi MPUIOTOBJIEHHUSI NUTATENbHBIX cpeld. Chblpbe Ul NPUTOTOBJICHUS
MUTATeNbHBIX cpeA. McTtounuku yriiepona, aszora, (ocdopa, Makpo- W MHUKPOIIEMEHTOB.
BcnomoratenbHble MaTepuaibl. TeXHOIOTUS NPUTOTOBICHUS IUTATENIBHBIX CPEl.

Cragus OYMCTKYU U CTEPWIN3AlUY BO3TyXa.

Cragusa ¢depmentanuu. TexHomoruueckue OCOOEHHOCTH IIpouecca (hepMEeHTalUH.
Koncrpykuuu  ¢epmentatopoB. Anspamuss u  nepeMemmBanue. lleHooOpasoBanume U
HEHOT allleHHUE.

Cragusi KOHIEHTPUPOBAHUS W OTHENEHHUS OMOMACChl OT KYJNbTYPAJbHOM JKHUIKOCTH.
dnopupoBaHue, cerapupoBaHue, TepMooOpaboTKa U yrapuBaHue, pUIbTpoBaHUE.

Crangus BblAENEHUS LIEJEBBIX MPOIYKTOB MHUKpoOHosiornueckoro cuuresa. [lomyuenue
BHEKJIETOUHBIX M BHYTPHUKJIETOYHBIX OYMIICHHBIX MPOJYKTOB. BblieneHue >XU3HECIOCOOHBIX
MuKpoopranusmoB. CyOnumanuonHas cymka. CTaaus OYUCTKM CTOYHBIX BOJ U Ta30BbIX
BbIOpocoB. O00py10BaHNE MUKPOOHOIOTHYECKUX TTPOU3BOICTB.

MukpoOuoJIOTHYECKHe TPOU3BOJICTBA, OCHOBAaHHBIE HA TMOJAYYEHUH MUKPOOHOM
Oromacchl.

Ilpouzeoocmeo kopmoswix Oenkosvix npodykmos. TeopeTuueckue U MPaKTHUUECKHE
OCHOBBI MMKPOOMOJIOTHUECKOT0 TOJy4eHHs OelKOBBIX NpoaykToB. I[IpoGnema "GerakoBoro
nepunuTa" U crnocoObl €ro JUKBUIAIMM (TIOMCKU NEPCHEKTUBHBIX KyinbTyp). CoaepkaHue u
cocTaB 0eNKOB, aMUHOKUCIIOT U HYKJIEMHOBBIX KHCIOT B MHUKpPOOHOH Onomacce. JIpoxku Kak
VCTOYHUK TMOJIy4eHHUsI OENKOBbIX MPOAyKTOB. OcHOBHbIE Apoxokeid. [lonmydeHne KOpMOBBIX
JPOsKeH Ha pa3IMyHOM ChIpbe (Menacca, IeJUTI0NI030C0 IepKallue cyOCTpaThl, yriIeBOIOPOIHOE
CBIpbE, 3TAaHOJ, MeTaHoJ, MeTaH). [lonmydyeHne KOPMOBBIX OENKOBBIX INPOJIYKTOB HAa OCHOBE
LEJUTI0JIO30pa3PYIIAOIINX MHULENIUANBHBIX TpuboB M OakTtepuil. IlepcrekTHBBI MOMydeHUsS
OakTepuaIbHON OMOMAaCCHI.

Teopemuueckue u  npaKkmuyeckue OCHOBbl  MUKPOOUONIO2UYECKO20 — NOJYYEeHUs.
baxmepuanvhblx  yooopenuti. MUKpoOHBIE 3emiieyJoOpuUTeNbHBIE mpenapathl. HwuTparus.
dusnonornyeckre 0COOEHHOCTH KITyOEHBKOBBIX OaKTEpUil M UX B3aMMOOTHOLIEHUS ¢ 6000BBIMU
pacteHusiMu. A3otoOaktepuH. Duszmoniormueckue 0coOeHHOCTH a3zorobakTepa. CrmocoObl
NPUTOTOBIICHUS M TPUMEHEHHs 3eMJeylAoOpuTenbHbIX mpenaparoB. Pocpobdakrepun. Ponb
OakTepuaIbHBIX YA0OPEHUI B MOBBIILIEHUN YPOXKasi CEIbCKOXO035MCTBEHHBIX KYIbTYP.

baxmepuanvuvie cpedocmea  3awumer  pacmenuil. IIpenmyiectBa  GaKkTepUantbHbBIX
CPEACTB  3aIlUTBl PACTEHUH TMepell XUMHMUYECKMMH. OHTOMOIIATOI€HHbIE Ipernaparhbl
0OaKTepHaIbHOrO, TPUOHOTO M BUPYCHOTO HPOHCXOXAEHUsS. IIpomyleHThl SHTOMOMATOT€HHBIX




npenaparoB, ux usznonorndyeckue ocodeHHocTH. [lopaxaromiee AeHCTBHE YHTOMOIIATOTCHHBIX
IpenapaToB: NPOHUKHOBEHHE, Pa3MHOXKEHHE B Telie HAaCEKOMBIX, OOpa3oBaHHE TOKCHHOB.
Jenapobanmiig, S3HTO0aKTepuH, OutokcubanmuinH, 6oBepun. [Ipurorosnenue. [Ipumenenue.
Bupycusie npena-patsl. KypTuBUpOBaHHe BUPYCOB [UIsl IPUTOTOBIICHUS npenaparoB. CriocoObl

IMPUMCHCHUA.

Hcnonvzosanue muxpoopeanuszmos npu nonyuenuu monaug. Ilogydenune Ouorasa.
MeranooOpasytomnie Oakrepun. (OCHOBHBIE CBOWMCTBAa. TEXHOJIOTHS TIONyYEHHUS METaHa.
[Monyuenue crnupToB. [Ipoayrientsl. Cohipbe. [ToayueHre MOIEKYISIPHOTO BOJOPO/Ia C OMOIIBIO

xemMoTpodoB u GoToTPOdOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

Buj yueOHoi1 padoThl

Oo0pa3oBaresibHbIE TEXHOJIOTHHI

Jlexknuu

ONEeKTPOHHBIE MaTEPHUAIIBI, UCIIOJIb30BAHUE
MYJIbTUMEAUMHBIX CPENCTB, pa31aTOYHbIA MaTepUall

[IpakTrueckue 3aHATHS

OO6cyxaeHre 1 aHaau3 MPeAJIOKEHHBIX BOITPOCOB UX
ayJMTOPHBIX 3aHITUSX, UHAUBUIYAIbHBIC JOKJIAIbI,
TECTUPOBAHUE

CamocrosTenbHbIe PadOThI

HCCICOOBAHUA HA 3aHATHUAX

3aHII/ITa " OpC3CHTALA PE3YJIbTATOB CAMOCTOATCIIBHOI'O

6. ®oH/ OLICHOYHBIX CPEICTB AUCHUIIMHBI (MOXYJIA)
6.1. ITacniopT GoHIA OLIEHOYHBIX CPEACTB MO AUCUUILTHHE «OCHOBBI MUKPOOHOI

OMOTEXHOJIOTHS»
O1IeHOYHOE CPEACTBO
Ne KonTponupyemsble pazaensl (TEMBbI) Kon .
n/m * KOHTPOJUPYEMOit KOJI-
JTUCIUTLTAHBI HAaUMEHOBaHUE
KOMIIETEH. BO
1 | Pazgen 1. Ocnossl | IIK-4; TIK-5 TecToBBIe 3aMaHus 25
MHUKPOOHOIOTHYECKON Pegepar 3
OMOTEXHOJIOTHHI Bonpocer yis 3auera 19
2 | Pazgen 2. O6mue 3akonomepnoctu | [TK-4; I1K-5 TecToBbie 3anaHus 55
KU3ZHEICATSIIEHOCTH Pedepar 3
MHUKPOOPTaHU3MOB Bonpoce! s 3aueta 9
3 | Paznen 3. Ocnossl | IIK-4; TIK-5 TecToBbIC 3a1aHUS 20
MHUKPOOHOIOTHYECKOTO Pegepar 4
IPOM3BOJICTBA Bomnpocs! s 3adera 7

6.2. IlepevyeHb BONIPOCOB /1151 3a4€Ta
1. Hosrlie HaIllpaBJICHUA B COBpeMeHHOfI HpOMBIIHHCHHOﬁ MI/IKp06I/IOHOFI/II/I 1 OHMOTEXHOJIOTHH.

(ITK-4; ITK-5)
2. OcHOBHBIE oTpaciu

5)

MUKPOOHUOIOTHYECKOM MIPOMBIIUIEHHOCTH. Ynpasnenue
OMOTEXHOJOTHUYSCKUMH MIPOIIECCaMH ¢ TTOMOIILI0 MUKpoopranu3mos (I[TK-4; ITK-5)
3. TpuHnune! Moa00pa KYJIbTYP MUKPOOPTAaHU3MOB IS pa3inyHbiX npousBoacts. (ITK-4; TTK-

4. TlonydeHue BHICOKOAKTUBHBIX MITaMMOB Mukpoopranu3moB. (ITK-4; I[1K-5)
5. OcHoBHbIe TpeOOBaHUsI, peAbsIBIseMbIe K poayieHTaM. (I[TK-4; TTK-5)

6. Metozap! XxpaHeHUs POMBIIUIEHHBIX mTaMMoB. (ITK-4; TTK-5)

7. Meronbl KyIbTUBUPOBAHHUSI MUKPOOPraHn3MoB. CTaaus MOJIydeHHs IOCEBHOTO MaTepuaa.

(ITK-4; TIK-5)
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8. CsIpbe aist mpuroToBieHus nuratenbHbIx cpen. ([1IK-4; TIK-5)

9. . KonunuecTBeHHBIE XapaKTEPUCTHUKU POCTAa M MPOIYKTUBHOCTU MPH KYJIbTUBUPOBAHUU.
Ckopoctb pocta. Beixon 6uomaccsr. (ITK-4; TTK-5)

10. Texuonoruueckue ocobennoctu npouecca pepmenrarun. (ITK-4; TTK-5)

11. Aspanus u nepememuBanue B npouecce pepmenramuu. ([1K-4; TTK-5)

12. TlenoobOpa3oBanue u neHorameHue B nporecce pepmenranuu. ([TK-4; ITK-5)

13. VYnpagrisemoe KyibTHBHpOBaHHE MUKpoopranu3moB. (I[1K-4; T1K-5)

14. Knaccudukaius cucteM HenpepbiBHOTO KyabTuBHpoBanus. (ITK-4; TTK-5)

15. O6GopynoBanue mukpoOHonornieckux nmpousBoiacts. (I1K-4; TTK-5)

16. Brigenenwe xu3HecmocoOHbIX MUKpoopranu3moB. (ITK-4; TTK-5)

17. Craaus KOHIICHTPUPOBAHUS M OTJACICHUS OMOMAacChl OT KyJbTypaibHO# sxuakoctu. ([TK-4;
[1K-5)

18. Craaus OYMCTKH CTOYHBIX BOJ U ra3oBbiX BeIOpocoB. (ITK-4; TTK-5)

19. TIpou3BoaCcTBO KOPMOBBIX O€aKOBBIX MPoaAyKToB. (ITK-4; TTK-5)

20. BuocunTe3 aMUHOKHUCIOT (Ha npuMepe nu3una). [Ipoayuentsl. Coipwe u cpensl. (ITK-4; TTK-
5)

21. TlpousBonacTBO MUMHUIOB. [IpoayneHTsI, ChIpbe, cpenbl. [IpOMBIIUIEHHOE HCIOIB30BAHHUE.
(ITK-4; TIK-5)

22. CnuproBoe Opoxenne. XumusM. Perymsiius. Dddekr [Macrepa. (ITK-4; TTK-5)

23. IIpousBonctBo »THIIOBOrO cnupta. Ceipbe, cpeabl. dpoxoku. CrocoObl KyJIbTHBUPOBAHUS.
(ITIK-4; ITK-5)

24. Jlpoxoku B muBoBapenuu. [IpousBoactso nmuBa. Bpeaurenu npoussoactea. (ITK-4; TTK-5)
25. Monounokucioe Opokenue. [Ipom3BoacTBa, OCHOBaHHBIE Ha IKU3HEACATEIHHOCTH
MOJIOUHOKHUCIBIb OaKTepHii: MPOU3BOJCTBO KHUCIOMOJIOUHBIX MPOAYKTOB, ChIpa, KBaIICHHE,
cunocoBanue. (ITK-4; ITK-5)

26. TIpoussoactBo ButamuHa Bio. ITpoayrientsr. [Ipaktudeckoe ucnons3opanue. (I1K-4; TTK-5)
27. bakTepuanbHble TIpemapaTsl B CEIbCKOM Xo3siictBe. Hurparmn. AsorobOakTepuH.
docodobakrepur. Criocobsl purorosieHus u npumenerus. (ITK-4; TTK-5)

28. BakrepuanbHBIe CpeACTBa 3aIlUTHI pacTeHwid. IIpemaparsl, mpoaymneHTsl. [Ipon3BoaCTBO.
[Mpumenenue. (ITK-4; TIK-5)

29. T'ub6epemmunbl. 3nauenue. [Ipoayuentsl. [Ipombinuiennoe nomaydenue. (I1K-4; TTK-5)

30. ITpousBoxactBo QepmenToB. IlpomynenTtsl. OuuiIeHHblE M TEXHHUYECKHE (DepMEHTHBIE
npenapartsl. ([TK-4; TTK-5)

31. IIpouzBoacTBO NIOJIMCaXapHUI0B. [TpoayueHTsI. YcnoBus KYJIbTUBHPOBAHUS
MHUKPOOPTIaHU3MOB M OMOCHHTE3a TojrcaxapuaoB. [Ipomeiiuieanoe moryuenue. (IK-4; TTK-5).
32. Tonyuenue razoodpasznoro u xuakoro rommsa. (ITK-4; ITIK-5)

33. Tlonyuenue 6uorasa. [Ipoayuentst. TexHonorus nonyuenus merana. ([1K-4; TTK-5)

34. Tlonyuenue opranndeckux kuciort. [Ipoayuentsl, kynpruuposanue. (ITK-4; T1K-5)

35. DHTOMOMATOTreHHBIE penapaThl 0aKTePUATEHOTO, TPUOHOTO W BUPYCHOTO MTPOUCXOK/ICHHUS.
(ITIK-4; T1K-5)

6.3. llIkaia oeHOYHBIX CPEACTB

YPpoBHHU 0CBOCHUS Kpurepumn oueHuBanust OueHo4YHbIE
KOMITeTEeH I cpeacTsa
(xo0J1. 6aJ1J10B)
[IponBUHYTHII- 3Haem TectoBble 3a1aHus
MOPOTOBBIl YPOBEHb | - OCHOBHBIC TEPMHHBI U MOHATHS OHOTexHONMOTHKH | (24-40 GayioB)
(35-100 6ammoB) — MUKPOOPTaHHU3MOB; Pedepar (6-10)
«3a4TEHO» - 3HaTh MOP(OJIOTHIO, (PU3HOIOTHIO, TEHETHKY, Bompocsr mist
HKOJIOTHIO OCHOBHBIX TPYIIIT MUKPOOOB; 3ayera (15-50)
- 0COOEHHOCTH CHHTE3a U B3aMHBIX
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MIpEeBpaleHUH yTIeBOI0B, OEIKOB U KUPOB B
MUKPOOHBIX KiIeTKax. CUHTE3 APYTruX BEIIECTB:
(dhepMEeHTOB, BATAMHUHOB, THOOEPEIIMHOB,
TOKCHUHOB, aHTHOMOTHKOB, aJIKAJIOU/IOB.

- TEXHOJIOTHUIO MpolieccoB (OpoKeHHsI, OKUCICHHUS,
pasJIoKEHUs) YCIOBUS IPOTEKAHUS IPOIIECCOB.
-TEXHUKY 0€3011aCHOCTH pabOThI B TAOOpATOPUH
MUKpPOOHOJIOTHY;

ymeem:

- OpPraHM30BaTh U BECTH HAYYHO-
HCCJIEIOBATENBCKYIO U MPAKTUYECKYIO
JIESITENIBHOCTD B JJAOOpaTOopuu OMOTEXHOJIOTUU
MUKpPOOPTaHU3MOB;

- OCBaMBaTh U IPUMEHATH B PaOOTE METOIUKH
UCCJIeIOBaHMsI OMOTEXHOIOTUU MUKPOOPTaHU3MOB;
- TPaMOTHO KYJIbTHBUPOBATH MUKPOOKI B
71ab0PaTOPHBIX YCIOBUSAX U OOBACHATH
OMOXMMHUYECKYIO HAIIPABJICHHOCTD MTPOIIECCOB,
OCYIIECTBIISIEMBIX MUKPOOaMu;

- BECTH HaOJIOICHUS U YKCIIEPUMEHTAIbHbBIE
MCCIICIOBAaHHS B JTA0OPATOPHBIX YCIOBHSIX;

- pabotath ¢ TUTEpaTypoil 1 UHPOPMAIIMOHHBIMU
CUCTEMaMH C TSJIBIO MOTy4YeHHs HHpOopMamm;

- cobupatb, 00pabaThIBaTh, AHATU3UPOBATH H
MIPEJICTABIISITH MTOTYYCHHBIE SKCTICPUMEHTAIbHBIE
JAaHHBIE;

- TIPUMEHUTH TCOPETHUYECKUE 3HAHUS Ha MPAKTUKE,
BJIajIeeT:

- HaBbIKaMH paboTHI B JabopaTtopun
MUKpPOOUOJIOTHH;

- OCHOBHBIMH OMOTEXHOJOTHYSCKHMH METOIaMHU
MIPH CO3JJaHUH MUKPOOPTaHU3MOB C IIEHHBIMU

- OCBauMBaTh U MPUMEHATH B pabOTE METOJUKU
UCCIIEIOBAHMSI OMOTEXHOJIOTHH MUKPOOPTaHU3MOB;
BJajieeT:

- HaBBIKaMH paboTHI B Jabopatopuu
MHUKPOOHOJIOTHY;

MPU3HAKAMU.

Hwuzxuit 3Haem TecToBBIC 3a7aHNS
(IoTIOpOTOBBIA) - OCHOBHBIEC TEPMUHBI U MOHATHS OnoTexHomorun | ( MmeHee 24
(KoMmeTeHIus He MUKPOOPTaHU3MOB; 0aioB)
chopmMupoBaHa) - 3HaTh MOP(}OIOTHIO, (PU3UOJIOTHIO, TCHETHKY, DK3aMeHaIlMOHHbBIE
(menee 35 6amnoB) — | AKOJIIOTHUIO OCHOBHBIX TPYII MHKPOOOB; BOMPOCHI (MEHEe
«HE 3aYTEHO» ymeem: 15 6amnoB)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE oOecnieueHre JUCHUTINHbI

(Mmomy.st)

7.1 OcHoBHasi yueOHasi JUTepaTypa:
1. Xosanosa E.B., TutoBa JI.B. YMK]] «OcHOBBI MUKPOOHOM OMOTEXHOIOTUNY. MHUUYPUHCK

2024

2.  IIpoueccel n anmapaTsl OMOTEXHOJIOTHH: (PEPMEHTAIMOHHBIE alapaThl | yueOHOe mocooue
IU1s akageMudeckoro Oakamaspuara / A. 0. Bunapos [u ap.] ; mox pegakuueii B. A. beikoBa. —
2-e u3M., nepepad. u gon. — Mocksa : U3znarensctBo HOpaiit, 2018. — 275 c. — (bakanasp.
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Axanemuuecknii kypc). — ISBN 978-5-534-07509-0. — Tekcr : snextponnsiii // IBC HOpaiit
[caitT]. — URL.: https://biblio-online.ru/bcode/423224

7.2 JlomojHUTeJIbLHAsl y4eOHasl JIHTepaTypa:
1. buorexnomnorus: Yueonuk /1U.B. Tuxonos, E.A. Py6an, T.H. I'psi3ueBa u np.; mox pex.
Axkan. PACXH E.C. Boponuna. — CII6.: TUOPJI, 2008. — 704
2. [Ilumesas 6uorexnomnorus: YueoOHuk/M.A. Poros, JI.B. Aatunosa, I'.I1. [llyBnera. - M.:
Komoc C, 2004.
3. CenbckoxossiictBenHas ouorexnosorus/Ilox pen. B.C. leenyxu. -M.:H3n-Bo. MCXA,
2003.

7.3. MeToauuecKkue yKa3aHUs 0 0CBOCHHUIO AU CIUTLINHDBI

1. XoBanoBa E.B., TutoBa JI.B. Meroaudeckue ykazaHusi Il NMPOBEACHUS MPAKTHUYCCKUX
3aHITHIA 10 qUcTHILTHHE «OCHOBBI MEKPOOHOW OMOTEXHOJIOTHUWY JIJIS HAIIPABICHUS TOJATOTOBKH
19.03.01 buorexnonorusi. Muuypunck, 2024.

7.4. Undopmanmonnbie U HU(PPOBLIE TEXHOJIOTHH (IIPOrPpaMMHOe
o0ecrneveHnne, COBpeMeHHbIe MPodecCHOHANIbHBIEC 0a3bI JAHHBIX U

HHGPOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI)

Y4yeOHast quciuruiHa (MOIyJb) IPEyCMaTPUBACT OCBOSHUE MH(OPMAIMOHHBIX B IHU(PPOBBIX
TexHosioruil. Peanuszanus nnudpoBbIX TEXHOJOTHH B 00pa3oBaTeIbHOM IPOCTPAHCTBE SBISETCA
OMHOW W3 BaKHEHIMX 1eneil  oOpa3oBaHus, Jaroliell  BO3MOXKHOCTH  pPa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa OO0YYaroLMXCs Kak OyIyHIMX BbICOKOKBAJIM(UIIMPOBAHHBIX
CIEIUAJINCTOB.

[udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3(P(PEKTUBHOTO peIICHUS
3ama4  pOQECCHOHATBHOTO, COIMAIBHOTO, JMYHOCTHOTO XapakTepa C HCIOJIb30BAaHHEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJIOTUH. OcBoeHHE LUPPOBBIX TEXHOIOTUH B
paMKax JaHHOM JUCHUIUIMHBI (MOIyJsl) OPHUEHTHMPOBAHO HAa CIOCOOHOCTh 0€30macHO U
Ha/JIealuM  o0pa3oM MoJy4yaThb JOCTYH, YIpaBlATh, WHTETPUPOBATh, OOMEHUBATHCA,
OLICHMBAaThb U CO3JaBaTb MHQOPMAIMIO C TOMOIIBI0 LHUQPPOBBIX YCTPOHCTB U CETEBBIX
TexHosoruil. dopmupoBaHue UPPOBONH KOMIIETEHTHOCTH Ipejnosaraer padoTy ¢ JaHHBIMH,
BJIa/ICHNE UHCTPYMEHTAMH ISl KOMMYHHUKAIUH.

7.4.1. DJIeKTPOHHO-OMOJINOTEYHASI CUCTEMBbI  0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
Ne 6/1 (CereBas a1eKTpoHHas OMOIMOTEKA)

2. ba3a maHHbIX 371eKTpoHHBIX MHPopMaoHHbIX pecypcoB @I'BHY NHCXbB (morosop
no o0ecreueHHuIo JI0CTyNna K 3JIeKTPOHHBIM HHpopMaunoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHan yaanennoro goctymna (TY I ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast 6ubnuoreynas cucrema «HanmoHanbHbIH UG POBO pecypc «PykoHT»:
Komnekmun «ba3ossiit MmaccuB» U «Komoc-c. Censckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT IO MPeoCTaBIeHHIO A0cTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnekrponHoe m3narensctso FOPAUTy (https://urait.ru/) (ZoroBop Ha Oxa3aHue
yCIOyr MO NPEeAOCTaBIEHHUIO JocTyna K oOpaszoBarenbHoOi miaargopme OOO «DneKTpoHHOE
n3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DmnektpoHHo-OnOmoTeunass cucrema «Bepranckuii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTOIB30BaHNE Mpou3BeaeHH 0T 26.03.2020 Ne 14/20/25)

6. baza mannpix HOb «HammonanbHas snekrponHas Oubimoreka» (https://rusneb.ru/)
(moroBop o nmoakmrodeHnu Kk HOb u mpenocraBnennu noctymna k oobexram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornamieHue 0 COTPYAHHYECTBE MO OKa3aHHUIO OHOIMOTEYHO-WH(OPMAIMOHHBIX H
COLIMOKYJIBTYPHBIX YCIYT TOJb30BaTeNIIM YHUBEPCUTETa W3 YKCIAa WHBAJIUAOB IO 3PEHHIO,
CITa0OBUISIINX, UHBATHIOB IPYTMX KATETOPUN C OTPaHUYEHHBIM JOCTYNOM K HWH(popmammw,
JUI, UMEIONIUX TPYAHOCTH ¢ uTeHueMm IuiockonedatHoro Ttekcra TOI'BYK «TamboBckas
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obJactHas

YHUBEpCalbHas

Hay4Hast

ounbaunoreka

HM.

A.C

[Tymkuna»

(https://www.tambovlib.ru) (cornamenue o corpyauundectse ot 16.09.2021 Ne 6/m)

7.4.2. UudpopManmoHHbIe CIPABOYHbIE CUCTEMBI

1. CnopaBounas mipaBoBasi cucrema Koncynbsrantllntoc

(loroBOp MOCTaBKU U

COIpOBOKIeHUA dK3eMIuIsIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DneKTpoHHBIH nepuognyeckuii crpaBoyHuK «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 conpoBoxaeHuio oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHBbIe MpOo(deccHoHATIbHBIE 0a3bl JaHHBIX
1. ba3a nmaHHBIX HOPMATHBHO-TIPABOBBIX AaKTOB HH(POPMAIIMOHHO-00pa30oBaTeIbHON
nporpammsl «Pocmeroy (morosop ot 15.08.2023 Ne 542/2023)
2. basza pmannbix Hayunoit snmektponHoit 6mbmmorekn eLIBRARY.RU — poccuiickuit
UH(POPMALMOHHO-aHAIUTHYECKUH TOpTal B O00JAacTH HAyKH, TEXHOJOTHH, MEAWLIUHBI |
obpasoBanus - https://elibrary.ru/
3. ITopran oTkpeITEIX HaHHBIX Poccuiickoit ®enepanum - https://data.gov.ru/

4. OrtkpoiTeie naHHble  DenepalnbHON  CITyKObI

https://rosstat.gov.ru/opendata

I‘OC}’I[&pCTBGHHOﬁ CTaTUCTHUKHU

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PAacCIpPOCTPaHsieMoe MIPOrPaMMHOeE
o0ecneyeHmne, B TOM YHCJIe 0T€4eCTBEHHOT0 IPOU3BOICTBA

No HaumenoBanue Paspabotunk HocTtynHocTh Ccpuika Ha Enunbrit PexBu3uthI
1o (MueH3uoHHOE, | peecTp poCCHICKUX MOJITBEP K TAIOLIETO
(mpaBooOnamate CBOOOJTHO nporpamm it 9BM JIOKyMeHTa (Tipu
JIb) pacnpoctpansem | u B/l (mpu Hanu4un) HAJIMYHN)
oe)
1 Microsoft Windows, Microsoft JInnenssnonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeHCTBHS: OECCPOYHO
2 AHTHBHDPYCHOE AO JIuuensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
MPOrPaMMHOE «Jlaboparopwust ov.ru/reestr/366574/? noroeop ¢ 000
obecreueHue Kacmepckoro» sphrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/H,
Security nms OuzHeca CPOK JIEHCTBUS: C
22.11.2023 o
22.11.2024
3 MoitOduc 00O «Hogsle Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CranmapTHBIi - obayHbIe ov.ru/reestr/301631/? «PyOUKOH
OducHbIil makeT TEXHOJIOTHH sphrase_id=2698444 o1 24.04.2019 Ne
JUIs1 paboThI ¢ (Poccus) 03641000008190000
JOKYMEHTaMHU 12
Y TIOYTOM CPOK JeHCTBUSA:
(myoffice.ru) GeccpouHo
4 OducHblii maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0

«P7-Oduc»
(meckromHas Bepcus)

ov.ru/reestr/306668/?
sphrase_id=4435041

«Codreke»
ot 24.10.2023 Ne
03641000008230000
07
CPOK JeHCTBUSA:
O6eccpodHo
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5 OmnepanoHHas 00O "basansT | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000

cucTeMa «AIBT cBOGOIHOE ov.ru/reestr/303262/? «Codreke»
OGpaszoBaHue» MPOTPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecreuenne" 03641000008230000
07
CPOK JEHCTBUSL:
O6eccpoyHO
6 [MporpammHuas AO Jluuensuonnoe | https://reestr.digital.g JIMueH3NOHHBII
cucTeMa JUIs «AHTHILIATHAT ov.ru/reestr/303350/? norosop ¢ AO
0OHapyKEeHUS (Poccust) sphrase_id=2698186 «AHTHUIIATAAT» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHUN B CPOK JIEHCTBHUS: C
Y4IeOHBIX U HAyIHBIX 23.05.2024 no
pabotax 22.05.2025

«Antunnaruat BY3»
(https://docs.antiplagia

us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTP pacmpocTpaHsieM
nokymeHnToB PDF, oe
DjvuU
8 Foxit Reader Foxit CBo0omHO - -
- IPOCMOTP Corporation pacmpocTpaHsieM
nokymeHntoB PDF, oe
Djvu

7.4.5. Pecypcbl nH(GOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEpHET»

1. CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmanmu https://cdto.wiki/
2. Pexxum noctyna:.garant.ru - cnpasouno-npaBoBas cucrtema «[CAPAHT»
3. Pexum pgoctyna: www.consultant.ru - cnpaBo4YHO-NpaBoBasi cuctema

«KoHcynbTaHT [lnoc»

4. Hanumonaneueiii  uudpoBoit  pecypc «PykoHT» - MexoTpacieBas 3JIEKTPOHHas
oubnmnoreka Ha 6a3e TexHonorun Konrekcrym http://www. rucont

S. OnexTpoHHass OuOIMoTe4YHast cucreMa PoccHilckoro rocyJapCTBEHHOTO arpapHoro
3a04HOTO YHHBepcuteTa http://ebs.rgazu.ru

6. WNurerpuposannas Cuctema Mnpopmannonnsix PecypcoB Poccuiickoit Akanemun Hayk
http://isir.ras.ru/win/db/help.asp

7. OtkpeiTas Pycckas anekTponHas O6ubmmoreka www.orel.rsl.ru

8. Poccwiickas rocynapcrBennas 6ubmmoreka (PI'b) www.rsl.ru/ru/sl

9. CenbCKOX03HCTBEHHO! AJIeKTpOHHOM OnbmuoTeke 3nanuii (CObu3) www.cnshb.ru/akdil
10.  Poccwmiickas cenbckas nHpopmannonHas cerb Www.fadr.msu.ru

11.  BupryanbHas oubnamoreka o CEIbCKOMY XO3AUCTBY
www.fadr.msu.ru/rin/library/index.html

12. ISHS - MexnyHapoaHOe 00IIeCTBO CaIOBOTUYECKUX HAYK WWW.ishs.org

13. Floridata - INEKTPOHHAS DHIUKIIOIE NS pacTeHuit

http://www.streetside.com/plants/floridata

14.  Agricultural Research Service http://www.ars.usda.gov

15. 0a3bl TaHHBIX, HHGOPMAIIMOHHO-CIIPABOYHBIC U MOMCKOBBIE crucTeMbl Rambler, Yandex,
Google, Hayuynast snekTpoHHas OMOIMOTEKA.

16.  www.molbiol.ru

17. Www.nature.ru

18.  www.biotechnolog.ru
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7.4.6. ]_[I/I(l)pOBble HHCTPYMEHTBI, IPUMECHIACMbIC B Oﬁpa3OBaTeJIBHOM
npoiecce
LMS-tnardpopma Moodle
Bupryanpnas nocka Mupo: miro.com
Buptyansnas nocka SBoardhttps://sboard.online
Bupryanpnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBuchl: Aunekc./luck, Oomako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
Cepsucel BuseocBs3u: Suaekc reaemoct, Webinar.ru
CepBuC CcOBMECTHOW pabOThl Haa TpoekTamMu Juid  HeOompmux rpymm  Trello
http://www.trello.com

NGk~ WNE

7.4.7. lluppoBble TEXHOJOTHH, IPUMeHsIEMble IPH U3YYeHUH JUCITUNITIMHBI

Ne | HudpoBbie TeXHOTOTUU Bunet yueOHOi paboThI, dopmupyemeie UK
BBITIOJIHSIEMBIE C IPUMEHEHUEM KOMITETCHIIHT
1M (POBON TEXHOJIOTHH
1. | Obnaunble TexHosmorUn | Jlekuuu [1K-4 N1 k-4
CamocTosiTenbHas paboTa
2. | bonplune nanHbie Jlekuun [1IK-4 W1 k-4
CamocrosiTenbHas paboTa

8. MarepuaibHO-TEXHUYECKOE o0ecniedeHne TUCHUNIHHBI (MOTYJIs)

YueOHast 1. XKamo3u ropuzoHTanbHBIC HA Tpu OokHa (uHB. | 1. Microsoft Windows
aynutopust  aus | Ne 2101065486) | 7 (uneH3us oT
POBECHUS 2. WnrepaktuBHas nocka (uHB. Ne 2101040205) | 31.12.2013 Ne
3aHITHH 3. Cucremnuslii kommiekT: mnpoueccop Intel | 49413124, 6eccpouno).
JICKITHOHHOTO Original LGA 1150, Bentmistop Deepcool | 2. Microsoft Office
THIA (r. | THETA 21, marepunckas mnata ASUS H8IM- | 2010 (aumensuss ot
Muuypunck, yia. | K<S-1150 iH, mamste DDR3 4 Gd, xectkwuii | 04.06.2015 Ne

WNutepnaunoanns | quck 500 Gb, xopmyc MAXcase H4403, Gnok | 65291658, GeccpoyHo).
Has, 1 101, 2/32) | nutanus Aerocool 350W ( unB. Ne 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D
5. HaGopsl 1eMOHCTPALlMOHHOTO 000pYy10BaHUS U
y4eOHO-HATJISITHBIX TTOCOOMHA.

VYyeOHast 1. Cymmnesbiii mkadp CM  50/250-500-1IC | 1. Microsoft Windows
aynutopusi s | (MHB.Ne 41013401713) | 7 (TuueH3us oT
IIPOBEICHUS 2. Becwl oanexktponnsle  (nHB.Ne2101040151) | 31.12.2013 Ne
3aHATUH 3. Kamepa KBY-1 CIIY wmox 9001 | 49413124, GeccpodHo).
CEeMHMHAPCKOT0 OakTepULIMIHAS yabTpaduoIeToBas s | 2. Microsoft  Office
TUIA, TPYIIOBBIX | XpaHEHUSI CTEPUIIbHBIX MHCTpyMeHTOB (MHB. Ne | 2010  (;muueH3us OT
U 21013600786) 04.06.2015 Ne

uHauBuayaneHeix | 4. KombGonmarpeBaremr UT- 4100 ULAB | 65291658, 6eccpouHo).
KOHCYJIbTalUH, (500M1+450  rpan) (uaB.Ne  21013600787)

TEKYIIETro 5. Yuprpa3BykoBas Mmoiika (BamHa) Uitciean-3
KOHTPOJIA u| DT 3 ) (nHB.Ne 21013600791)
npomexxytounoi | 6. Jlocka kmaccHas (uHB.Ne 41013602279)
aTTecTaluuu 7.  Kpecno opucnoe AV 204 PL MK TkaHb
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(YueOnas
nabopaTopus
MHUKPOOHOJIOTHH )
(r.  MwuuypHuHCK,

y4xo03 «Pomay,
9/29)

(uHB.Ne 41013602313)
8. Muxkpockon menuuuHckuii buomen 2 (uuB.Ne
41013401743, 41013401742, 41013401741,
41013401740, 41013401739, 41013401738,
41013401737, 41013401736, 41013401735,
41013401734, 41013401733, 41013401732,
41013401731, 41013401730, 41013401729,
41013401745, 41013401744)
9. Hactennsiii 3kxpan Lumien Master Picture
220-220  cm  (uHB.Ne 41013401708)
10. IIpubop nmns wm3mepenus (HI 2215-2
Mukponporeccopusii  pH/ C -  wmerp c
ABTOMAaTUYECKOU KaJIMOpPOBKOM u
aBTOTEPMOKOMIICHCAITUEH ) (uHB.Ne
41013401712)

11. IIpoexktop NEC M361 X
41013401705)

12. Cucremusnii komriekt: IIpomeccop Intel
Original LGA 1155, BeHTHIATOpP, MaTepUHCKAs
miara, NamsITh, XECTKUH JIUCK, BUACOKAPTa,
MOHHTOP, YCTPOHCTBO JJIsi YTCHHUS KapT MaMSTH,
MPUBOJI, KOPIIYC, KJaBuaTypa, MbIlb (MHB.No
41013401698)

13. Cron  nmaGopaTOpHBIA  XUMHUYECKUI
(1200x600x750) cTonemH. TUIACTUK/KapKac all.
npoduns (uHB.Ne 41013602351, 41013602350,
41013602336, 41013602335, 41013602334,
41013602333, 41013602332, 41013602331,
4103602330, 41013602329, 41013602328,
41013602327, 41013602326, 41013602325,
41013602324, 41013602323, 41013602322)
14.  Ieiikep-unkybarop  ES-  20/60 ¢
mwiaropmoii P-16/250, BioSan, ¢ nepxarenem
s 16 mryk 250 v xon6/crak. BS-010135-CK
(wHB.No 21013400713)
15. Pedpakromerp UPD-454b2M ¢ noacseTkoi
Hu JIOII.IIIKAJIOM. (uHB.Ne 41013401711)
16. VYmbrporepmoctar (uHB.Ne 1101040311)
17. kad nns xpaHeHUs J1aOOPaTOPHOU MOCYIbI
(800x450x1950) monku mnmacTuk/ Kapkac ail.
npoduis ¢ 3amkoM (MHB. Ne 41013602357)

(uHB.Ne

YueOnas

ayAUTOpHUs TS
CaMOCTOSTEIbHOM
paboThI (r.
MuuypuHCK,  yII.
Nutepnanuonans
Hast, goM Ne 101,
3/2396)

1. JHocka kmaccHas (uHB. Ne 2101063508)
2. Kanrosn (uHB. Ne 2101062717)
3. Kamo3u (uHB. No 2101062716)
4. Komneiorep Celeron E3500, mar. mnnata
ASUS, onep.namsats 2048Mb, morutop 19"AOC
(maB.Ne 2101045283, 2101045284, 2101045285)
5. Kommnbrotep Pentium-4 (uaB.Ne 2101042569)
6. Monobnok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KiaBuarypa, Mbimb (uHB. Ne 21013400521,

1. Microsoft Windows
XP,7 (numen3ust OT
31.12.2013 Ne
49413124, 6eccpodHo).
2. Microsoft Office
2003, 2010 (nmuueH3us
or  04.06.2015  Ne
65291658, 6eccpodHo).
3. AutoCAD Design
Suite Ultimate
(moroBop oT
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21013400520) 17.04.2015 Ne
7. Kommbrorep Dual Core E 6500 (uuB.Ne | 110000940282);
1101047186) 4. nanoCAD (Bepcus
8. Kommnbiorep Topuagmo Cope-2 (uuB.Ne | 5.1 JIOKaJIbHAas,
1101045116, 1101045118, 1101045117) | obpa3oBarenbHast
9. DOkpan na mratuBe (uHB.Ne 1101047182) | nuiieH3us, cepuiHbIi

KommbioTepHass TEXHHMKA IOJKIIOYEHA K CETH
«uTepuer» m obecneuena pocrynom B OUOC
YHUBEPCHUTETA.

Homep NC50B-270716
JIMIIEH3 U
JNEUCTBUTEIbHA

OeccpouHo,
OecrutaTHas).

5. IIporpamMHBIi
komiieke «ACT-Tect
Plus» (uiieH3uMOHHBIN
norosop ot 18.10.2016
Ne JI-21/16).
6. THC  Maplnfo
Professional 15.0 st
Windows mist yueOHBIX
3aBeICHUN
(TMIIEH3UOHHBII
noroop ot 18.12.2015
Nel123/2015-y)

Pabouast mporpamMma mucuuIuinHbl (Moaysst) «bHOTEXHOIOTHS MHUKPOOPTaHU3MOBY» COCTaBIICHA
cormacio ®I'OC BO no nanpasnenuto 19.03.01 — buorexnoznorus, (ypoBeHb OakajiaBpuata)
YTBEP)KJIECHHOTO NpuKazoM MuHucTepcTBa oopazoBanus u Hayku PO Ne 736 ot 10.08.2021.

ABTOD (BI):

JOILICHT, K. C.X. H. Xoganona E.B.

JIOLIEHT, K. C.X. H. Twurona JI.B..

Penienzent

JIOTIEHT, Kadeaphl arpOXUMUH, TTIOUBOBEICHUS U arPOIKOJIOTUH
Cysopos B.H.

IIpoecpamma paspabomana ¢ coomeemcmeuu ¢ mpevoganuamu @I OC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KYNbTYp (mpoTtokos Ne 9 ot «18» ampens
2022 r.)

[Iporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOM  KOMHUCCHUHU
[TnonooBomHuoro uHcturyta uMm. M.B. Muuypuna Muuypunckoro I'AY (mporokon Ne 8 ot
«18» ampens 2022r.)

IIporpamma yTBepKIeHa perieHueM Y 4eOHO-METOAMUYECKOIO COBETa YHUBEPCUTETA
npotokoi Ne§ ot «21» ampena 2022 .

IIpozpamma dononnena u nepepabomana 6 coomseemcemeuu ¢ mpedosanuamu PI'OC BO

[Iporpamma paccMoTpeHa Ha 3acelaHUM KadeIpbl CaJO0BOACTBA, OMOTEXHOJOTHH H
CEJIEKIIMHU CeTbCKOXO03SMCTBEHHBIX KyIbTyp (mpoTokon Ne 11 ot 13 urons 2023r).

[IporpamMma paccMoTpeHa Ha 3acelaHUU Yy4eOHO-METOAMYECKONH KOMHUCCHUU HMHCTUTYTA
(byHaaMEeHTaNBHBIX M TMPUKIAIHBIX arpobuorexHonoruit um. M.B. Muuypuna MuuypuHCKOTO
['AY (mpotokon Ne 11ot 19urons 20231.).
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[TporpamMma yTBEpKIE€HAa Ha 3acelaHWH y4eOHO-METOAMYECKOTO COBETAa YHHBEPCHTETA
(mpotokos Ne 10 ot 22uronst 2023 1.).

IIpozpamma nepepabomana u oononnena 6 coomsemcmeuu ¢ mpedosanuamu PI'OC BO

IIporpamma paccMoTpeHa Ha 3acellaHMM Kadeapbl Cal0BOACTBA, OMOTEXHOJIIOTMU U
CEJIEKIINH CEJIbCKOX03AMCTBEHHBIX KyNbTyp (mpotokoin Ne 11 ot 3 mas 2024 r).

IIporpamma paccMoTpeHa Ha 3acellaHMM y4eOHO-METOAMYECKOH KOMUCCHM HHCTUTYTa
(byHIaMeHTaTBHBIX M MPHUKIAIHBIX arpoOuorexHonoruii uM. M.B. Muuypuna MudypuHCKOrO
I'AY (mmporokon Ne 10 ot 20 mast 2024 1.).

[Iporpamma yTBepk/eHa Ha 3acCelaHUU Y4eOHO-METOIMUYECKOTO COBETa YHHBEPCHTETA
(mpoTokos Ne 10 ot 23 mast 2024 1.).

OpuruHai [OKyMEHTa XpaHHUTCS Ha Kadeape caJoBOJCTBA, OMOTEXHOJOTHH U
CEJIEKIIMH CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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