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1. Ilean ocBoOeHUsT JUCHUIIMHBI (MOILYJIS)

[lensimu  OCBOEHUS AUCHMIUTUHBI (MOayNsi) «OCHOBBI MUKPOOHON OMOTEXHOJOTHH» —
COCTOMT B MO3HAHUM HAYYHBIX OCHOB KYJIBTHBHPOBAHHS MHUKPOOPTaHU3MOB M OMOXHUMHUYECKUX
OCHOB IIPOLIECCOB MX METa0O0IM3Ma I MOJYYCHHUS IEJIEBBIX METa00INUTOB, 3HAYCHUS BIUSIHUS
cocTaBa MUTATENbHON cpeabl, BHEMIHUX (PAKTOPOB HA CKOPOCTh HAKOIUJICHHS MPOAYKTOB
MeTaboM3Ma ¥ UX CBOMCTBA.

3amaun  AUCHMIUIMHBI: —  YCBOGHHE  TEOPETHYECKHMX OCHOB U  MPUHLUIIOB
L[EJICHAIIPABIICHHOTO HWCIOJb30BaHUs OMOTEXHOJOTMYECKHX IPOLIECCOB B  IPOU3BOJICTBE
MHUKPOOPTaHU3MOB U H3Y4YE€HUH OHOXMMHYECKHX OCHOB IIPOIECCOB WX MeTadoiau3Ma JJis
MOJTyYEHUS IIEJIEBBIX METa0OIUTOB.

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMmMbl

JlaHHash JUCHUIUIMHA COIJIaCHO — yuyeOHOMY IUIaHy 1O JaHHOMY HAalpaBJICHUIO
MOATOTOBKU OTHOcUTCA K  bioky 1 «/lucuurmiansasl (MOAyNnn)», DJICKTUBHBIC AUCHUILIMHBI
(monynu) b1.B.Z1B.01.02.

Jljisg ycrienmHoro OCBOGHHsI JaHHOTO Kypca HEOOXOAMMbI 0a30Bble 3HAHMS CIEAYIOLINX
nucuurinH: «botanukay, «OOmas Ouosioruss U MUKpoOHoIoTHs», «OCHOBBI MOJECKYJISIPHON
Ounoaorumny, « IKOIOTHUSD.

OcHOBHBIC TIOHATHS W 3HAHHWE MUCHUIUTMHBI «OCHOBBI MHUKPOOHON OMOTEXHOJIOTHI
HEpa3pbhIBHO CBA3aHbl C OJHOBPEMEHHO U3y4aeMbIMH JucuuimimHamu: «lIpomsblienHas
ouorexHonorusi», «KynbTypa KiI€TOK U TKaHel», «JlekapcTBeHHbIE pacTeHMs] B
OMOTEXHOJIOTHI». 3HAHUS U HABBIKU, MPUOOPETEHHBIE MPU U3YUYCHUU Kypca, HEOOXOIUMBI TpU
OCBOCHHUH JUCHHUILUINH» «MeIuIuHCKass OMOTeXHONOTHs», «[IpoMblliuieHHass OMOTEXHOJIOTHS,
«JHK  texHomorum», gns  npoxoxzaeHuss IIpoum3BOACTBEHHOM  NpPakTUKUM  HAY4YHO-
uccieaoBarenbekas padota, BeimoaHeHus BKP.

3. [Inanupyemsble pe3yabTaTbl 00yUYeHHUsI 110 JUCIHUILIINHE, COOTHECEHHBIE C

IJIAHUPYEMbIMH Pe3yJbTATAMHU OCBOEHHUSI 00pa30BaTeJIbHOM MPOrpPaMMbI

B pesynbTaTe u3ydeHus TUCHUILTAHBI O0YYaAIOMIUNUCS TOJDKEH YCBOUTH TPYJAOBbIE (PYHKIUU B
COOTBETCTBUH C TPO(ECCHOHATBLHBIM  CTaHJIAPTOM 22.004 Cnenuamuct B o0jacTu
OMOTEXHOJIOTUH TIPOJYKTOB TUTAHUS YTBEPXKICH npukazoMm MuHHUCTEpPCTBA Tpyda |
connanpHOM 3amuTel PO ot 21 nexabps 2015 roma Ne 1046 u)

O00011eHHBI
© (;}p,gﬂzzie Tpynossie pynkiuu (TD) Bri6pannsie Tpynossle aevictBus (T/1)
(OTD)

Benenue VYnpaBneHue Ka4ecTBOM, BX01HOM U TEXHOJTOTHYECKUI KOHTPOJIb

TEXHOJIOTHY | OE30MaCHOCTHIO U KayecTBa ChIPbs, N0Iy(HhaOpUKaTOB U TOTOBOM

€CKOro MIPOCIIEKUBAEMOCTBIO MPOAYKIIMH JIJIl OPTaHU3ALMH PAallHOHATIBHOTO

mporecca IIPOU3BOJICTBA BEJICHHs TEXHOJIOTMYECKOTO IIpoLecca

MIPOU3BOJICT | OMOTEXHOIOTHUECKOM MIPOU3BOJICTBA B 1IEJIAX pa3pabOTKH

Ba IPOAYKIMH JUIsl TUIEBOU MEpPONPUATHH MO MOBBIIEHUIO 3P PEKTUBHOCTH

O6uorexHon | mpomelnuieHHocTH D/02.6 MIPOU3BOJICTBA OMOTEXHOIOTUYECKOM

OTMYECKOU MPOAYKIIMH JUIsl TUIEBOM NPOMBIIIEHHOCTU

NPOYKIUA VY4er chipbs U TOTOBOW MPOAYKIIMK Ha 6aze

AJA CTaHJIapPTHBIX U CEPTUPHUKAITMOHHBIX

UANIEBOU HCTBITAHUM ITPOU3BOJCTBA

IIPOMBIIILIE OMOTEXHOJIOTMYECKON MPOTYKIIUU IS

HHOCTHU MULIEBON MPOMBIIIJIEHHOCTH B LENIAX
oOecrniedyeHrs HOpMaTUBOB BBIX0/1a TOTOBOM
IIPOAYKLIMHA B COOTBETCTBUH C




TCXHOJIOTHYCCKUMH MHCTPYKIUAMHA

KOHTpOIb TEXHOIOTNYECKUX TAPAMETPOB U
PEKUMOB ITPOU3BOACTBA ONOTEXHOIOINYECKOM
MPOAYKIMH JJIS MUIIEBON IIPOMBIIUICHHOCTH

Ha COOTBETCTBUC Tpe60BaHI/I$IM

TEXHOJOTHUYECKOMN U IKCIUTYyaTallMOHHOMN

JIOKYMEHTAITU!

BaenpeHnue cuctem ynpaBiieHUsI KAUECTBOM,
0€30MMaCHOCTHIO U MPOCIIEKUBAEMOCTHIO
MIPOU3BO/ICTBA OMOTEXHOIOTHIECKOM
IPOAYKIIMHU JUISL MAIIEBOM MPOMBIIIJICHHOCTH B
Hensix obecrevyeHus: TpeOOBaHUN TEXHUUECKUX
pEeraaMeHToB K BHJIaM MUIIEBON MPOIYKIIMH

Pa3paboTtka MepornpusTHii o

IPEAYNPEKACHUIO U YCTPAHSCHHUIO IPUYHH
Opaka MpOyKIIMK Ha OCHOBE JTaHHBIX
TEXHOJIOTUYECKOT0 KOHTPOJISI KAYECTBA ChIPbS,
nosryhabpuKaToOB ¥ TOTOBOM MPOTYKITUHU B
IpOILIECCe MPOU3BOICTBA OMOTEXHOIOTHYCCKOM
POJYKIMH SIS THIIEBOW TPOMBIIICHHOCTH

Kontponb Hax coboieHrnemM

TEXHOJIOTHYCCKOM JUCHUIIIIMHBI B I€XaX U

IIPAaBUJIBHOM dKCILTyaTalluen

TEXHOJIOTUYECKOT0 000PYy10BAHUS 110
IPOM3BOJICTBY OMOTEXHOIOIMYECKON
MPOYKIIMH JUIsl MTUIEBOM MPOMBIIIEHHOCTH

Pa3paboTka METO/I0B TEXHUYECKOTO KOHTPOIS U
HCTBITAaHUS TOTOBOM MPOAYKIIMHU B MPOLIECCE
MPOU3BOJICTBA OMOTEXHOIOTUYECKOM
MPOAYKIUH JIJI MUIIEBON MTPOMBIIILIEHHOCTH

ITponecc

HN3Yy4YCHU

JAUCHUITIIMHBI

npodeccuoHanbHble KOMIIETEHITHI:
IIK-4 - CpnocoOeH OCyIIECTBIATh TEXHOJOTMYECKHH TMpolecc B COOTBETCTBUU C
PErIIaMCHTOM W UCIIOJB30BATH COBPEMECHHBIC TCXHUYCCKUEC CPEACTBA JIA USMEPCHHA OCHOBHBIX
napaMeTpoB OMOTEXHOJOTMUECKUX MPOLIECCOB, CBOMCTB CHIPbs U MPOAYKIIUH;
I1K -5 Cnioco0eH k pealn3aluy U yIpaBIeHUI0 OMOTEXHOIOTHYECKUMHU MPOLIECCAMU.

HaITpaBJICH

Ha

¢dbopmupoBaHue

CJICAYIOMUX

Kon u Kpurepuu onieHnBaHus pe3yabTaTOB 00yUEHUS
HalMEHOBaHHE Kon u HU3KWH
YHUBEPCAIIBHOH | gamMeHOBaHME | (IOMOPOTOBHII,
KOMIICTCHIIU M AHAUKATOpa KOMIIETECHIIHS o o
MOPOTOBBIN 0a30BBII .
JIOCTHXKEHUSA HE MIPOJIBUHYTHIN
YHHUBEPCAIBbHBIX | COpPMHUPOBaHA)
KOMIIETEHITHI
IIK-4. Crioco6en | M-1nk-a — He moxer He B nocrarounoii | OTiaudHO
OCYULIECTBIISITh [Ipumensier (hopMynpoBaTh | 1OCTaTOYHO CTeneHn MOXeT | popmynupyer
TEXHOJIOTHYECKH | METOJIBI B paMKax YETKO MOXKET (dbopMyIUpOBaTH | B paMKax
i mmpotecc B nozxbopa u IIOCTaBJIEHHOU ¢dopMmynupoBa | B paMKax IIOCTABJICHHOM
COOTBETCTBUH C SKCILTyaTaluu LIETIU IPOEKTa Th B paMKax MIOCTaBJICHHOU LIeTI IPOEKTa
pPErJIaMEeHTOM U TEXHOJIOTHYECKO | COBOKYITHOCTb MIOCTaBJICHHOW | IIEJIM MPOEKTA COBOKYIHOCTb
HCIIOJIb30BaTh ro B3aUMOCBSI3aHH | L€ POEKTA | COBOKYIIHOCTh B3aUMOCBSI3aH
COBpEMEHHBIE o0opymoBaHUs | BIX 3ajad, COBOKYIHOCTh | B3aMMOCBSI3aHH | HBIX 3a]ad4,




TEXHUYECKHUE npu o0ecreynBaion] | B3aMMOCBSA3aH | BIX 3ajad, o0ecreunBaio
cpencTa Juis MPOU3BOJICTBE ux ee HBIX 3a/1a4, obecrieunBaronl | MUX €€
HU3MepeHus ouorexHonorud | goctikenue. He | obecreunBaio | ux ee JOCTIKEHHE.
OCHOBHBIX ecKoi MOKET IIUX ee JOCTHKEHHE. YeTko MOKET
mapaMeTpoB HPOIYKIIUH OIIpeeNATh noctmwkenune. | JlocraTtouno OTIPEAEIATh
OnoTexHOIOrHYe OXHJaeMble He YETKO MOXKET OXHJaeMbIe
CKHUX TPOLIECCOB, pe3yAbTaThI JIOCTaTOYHO oTpeneniTh pe3yabTaThl
CBOWCTB CBHIPBS H peueHus YEeTKO MOXKET | OXKHJacMble peleHus
MPOTYKIIUH BBIJICTICHHBIX OTIPENETATh pe3yIbTaThI BBIZIETICHHBIX
3ajad. OKuJaeMble pereHus 3ajau.
pe3yabTaThl BBIJICJIEHHBIX
penIeHus 3aj1ad.
BBIZICTICHHBIX
3ajad.
NA-2nx.s — He moxer Henocrarouno | Jocrarouno YcnemHo
[TpoBomut MPOEKTUPOBATH | YETKO MOXET | XOPOILIO MOXKET | MOXKET
ONITUMH3ALIUIO pelieHue MPOEKTHPOBAT | MPOEKTUPOBATH | MPOCKTHPOBAT
TEXHOJIOTHYECK KOHKPETHOH b pelieHue peleHue b peIleHNe
UX IPOLECCOB | 3aJa4d IPOEKTA, | KOHKPETHOU KOHKPETHOMN KOHKPETHOU
MPOM3BOJICTBA BBIOHpast 331241 3a/1a4¥ TMPOEKTa, | 3a/1a4n
OMOTEXHOJIOTHY | ONTHMAIBHBIA | TPOEKTA, BBIOMpast NPOCKTA,
eCKoi croco0 ee BEIOHpas ONTUMATHHBIN BEIOWpast
NPOIYKINH Ha peneHus, ONITHMAJIBHBIA | CIOCO0 ee OIITHMAJTbHBIH
Oase HCXOS U3 croco0 ee pelieHus, croco0 ee
CTaHJapTHBIX JNEHCTBYIOIMX | PEIICHHS, UCXOJIS U3 pelIeHus,
IIaKEeTOB IPaBOBBIX UCXOMS U3 JNEUCTBYIONMX | UCXOAS U3
MPUKIIAJIHBIX HOPM U JNEHCTBYIONMMX | TPABOBBIX JEHCTBYIOIINX
IporpaMm UMCIOIUXCSL | TMPaBOBBIX HOPM H MPaBOBBIX
pecypcoB u HOPM H UMEIOIINXCS HOPM H
OTpaHWYEHHUH. | MMEIOLIHXCS pecypcoB u MMEIOIINXCS
pecypcoB u OTpaHUYCHUH. pecypcoB u
OrpaHUYECHUI. OTpaHUYCHUH.
IIK-5 Cnoco6en k | U-1nk-s — He npumensier He B nocrarounoit | CBoOomHO
peanuzanuu u [Mpumensier CIOCO0BI JIOCTaTOYHO CTeTeH! pUMEHSeT
YIIPaBIIEHHUIO CIOCOOBI OpraHH3alnu MPUMEHSET MPUMEHSET CHOCOOBI
OMOTEXHOJIOTHYEC | OpraHu3aluu MPOM3BOJICTBA H | CIIOCOOBI CITIOCOOBI OpraHu3aInu
KUMHA npon3BOJCTBA M | 3 (heKTHBHOMI OpraHM3alliy | OpraHM3aliu IPOU3BOJICTBA
porieccamMmu 3¢ hekTUBHOMN paboThI MPOU3BOJACTBA | MPOU3BOACTBA U | U
paboThI TPYAOBOTO " a¢dhexkTuBHOM a¢dekTuBHOI
TPYJIOBOTO KOJUIeKTHBa Ha | 3 (eKTUBHON | paboThI paboTs
KOJIJICKTHBa HA | OCHOBE paboThI TPY/ZOBOTO TPYIOBOTO
OCHOBE COBpPEMEHHBIX TPYZOBOTO KOJIJICKTHBA HA | KOJUICKTHBA Ha
COBPEMEHHBIX METOIOB KOJIJICKTHBA Ha | OCHOBE OCHOBE
METOAOB yIpaBieHUS OCHOBE COBpPEMEHHBIX COBPEMEHHBIX
yIpaBIICHUS OMOTEXHOJIOTUY | COBPEMEHHBIX | METOJIOB METOJIOB
OMOTEXHOJIOTHY | €CKOTO METO/0B yIpaBJIeHUs yIpaBlICHUS
€CKOT'0 mpoiecca yIpaBJIeHUs OMOTEXHOJIOTHY | OMOTEXHOJIOTH
nporiecca OMOTEXHOJIOTH | €CKOTo YeCKOro
YeCKOTo nporiecca nporecca
nporecca
B pezynomame oceoenusi oucyuniunvl 00yuaroweics 00NxHCeH.
3HaTh:

- OCHOBHbBIE TEPMHHBI U IOHATUS OCHOB MHUKPOOHOM OMOTEXHOJIOTHH;
-TEXHHUKY 0€3011acHOCTH PabOThI B JTAOOPATOPHUU MUKPOOHOJIOTUH;
- 3HaTh MOP(OJIOTHUIO, PU3HOIIOTHIO, TEHETHUKY, SKOJIOTHUIO OCHOBHBIX I'PYII MUKPOOOB;




- 0COOCHHOCTH CHHTE3a W B3aUMHBIX IIPEBpAICHUN YIJICEBOJOB, OCIKOB W JXHPOB B
MUKpPOOHBIX KieTkax. CHHTE3 Ipyrux BemecTB: (EPMEHTOB, BHUTAMHHOB, THOOEPEILTMHOB,
TOKCHHOB, aHTHOMOTHKOB, aJIKAJIOU/IOB.

- OCHOBHBIE OMOOOBEKTHI, METOABI PAOOTHI C HUMH

- MPOIIECCHI, IPOTEKAIOIINE ITPU KYJIbTUBUPOBAHUN MUKPOOPTraHU3MOB

- OCHOBHBIE MPHUHIIUITBI OPraHU3aIui ONMOTEXHOJIOTHYSCKOTO MPOU3BOJICTBA

ymembs:

- yIOpaBIsATh OMOTEXHOJIOTHYECKUMU TIPOIECCaMH;

- HUCIOJB30BaTh IOJYYCHHbIE TEOPETHUYECKHE 3HAHUS B HCCIIEOBAHUSX, CBA3AHHBIX C
OMOTEXHOJIOTHEH MUKPOOPTaHU3MOB

- - pa3pabaTbIBaTh CXEMbl KYJIbTUBUPOBAHUS MPOAYLEHTOB MUKPOOHBIX METAO0OIUTOB

- OocBaMBaTh W TMPHUMEHATh B padOTe METOAMKH HCCICIOBAaHUS OUOTEXHOJOTUHI
MUKPOOPTraHU3MOB;

- paborarh ¢ JIUTEPaTypoll W HHPOPMAIMOHHBIMH CHCTEMaMHU C IEJBIO TOTyYCHHS
uH(pOpMallMK, CUCTEeMaTU3UPOBaTh U 0000ImaTh WHGOPMAIUIO O HCIOIb30BAHUIO PECYpCOB
PEIITPUATHS,

- enademby:

- MJIAaHUPOBAHUEM
pe3yabTaToOB

- HaBBIKaMH Pa0bOTHI B 1TAOOPATOPHH MUKPOOHON OMOTEXHOJIOTHH,

- HaABBIKAMH CTATUCTUYECKOW O0OpabOTKH, MOITYYCHHBIX SKCIICPUMCHTAIBHBIX JTaHHBIX,
TEPMHUHOJIOTHEH

- OCHOBHBIMH OHMOTEXHOJIOTHYECKHMH METOJAMH TIPH CO3JaHUW MHKPOOPTaHHU3MOB C
[EHHBIMU MTPU3HAKAMHU.

OKCIICPUMCHTA, 06pa6OTKOI71 U [PEAOCTABJIICHHUA  ITOJYUCHHBIX

3.1. MaTpuna cooTHeceHUsI TeM/pa3aesioB YUeOHOM M CHUILUIMHBI (MOAYJINA) U
(hopmupyembIX B HUX IPO(PecCHOHATBHBIX KOMIIETECH NI

TeMsl, KomnereHnmuu Oo6miee
pa3eIb IIK-4 | K-5 KOJIUYECTBO
JUCITUATIINHBI KOMITETEHIIHIT
Paznen 1 OcHOBBI MHUKpPOOHOJIOTHYECKOM + + 5
OHMOTEXHOJIOTUU
Paznen 2. O0mume 3aKOHOMEPHOCTH KUZHEIESATEIbHOCTH + + 9
MHUKPOOPTaHU3MOB
Paznen 3. OcHOBBI MHUKPOOHOIIOTUYECKOTO| + + 9
MPOU3BOJICTBA

4. CTpyKTYypa ¥ coepkaHue JUCHUILIUHBI (MOYJIs1)
O6u1a51 TPYAOCMKOCTH JUCIHHUIIJIMHBI COCTABJIACT 2 3a4eTHBIX CANHUIL 72 akKaz. gaca.

4.1 - O0beM TUCHMILUIUHBI U BUIbI Y4e0HOH padoThI

Bcero akan. yacos
. 10 32049HOU
. 1o ouHOM (hopme
Bun 3ansaruit dopme
0o0y4deHus
oOyueHus
8 cemectp
3 Kypc
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 12 12
KonrakTHas paboTta o0yJaronumxcs ¢ mpernogaBaTesiem. 36 8
AyIUTOpHBIC 3aHATHUS, U3 HUX 36 8




JIEKITUNA 12 4
IIPAKTUYECKUE 3aHSTHS 24 4
CamocrosTenpHas paboTa, B T.4. 36 60
mpopaboTka y4eOHOro Mmarepuana IO JUCIUIUINHE
(KOHCIIEKTOB JICKIIUH, Y4eOHUKOB, MAaTEPHAIIOB CETEBBIX 16 18
pecypcoB)
MOJITOTOBKA K MMPAKTHYECKUM 3aHSATUSIM 8 8
BBINOJIHEHUE WHANBUYATbHBIX 33JaHUN 6 20
MOJArOTOBKAa K  caade  MOAyis  (BBINOJIHEHHUE 5 14
TPEHUPOBOYHBIX TECTOB)
Kontpous 4
Bu uTOroBOro KOHTpOJISI 3a4yer 3ayer
4.2. Jlekuuun
Ne | Paznen aqucuurummHel (MOAysist), TeMbl iekimid 1 | OObeM B akaj. yacax | @opmupyemsbie
UX COJIEpKAHHE ouynas | zaounasg | KOMIIETEHIMU
dbopma dhopma
oOyueHus |00yueHus
Pa3nesa 1 OcHOBBI MUKPOOHOI0THYECKOM
OMOTEXHOJIOTHH
1 | OcHOBBI MHKPOOHOW OMOTEXHOJIOTHH. JTaIlbI 2 1 [1K-4; TTK-5
pa3BUTHSI, 33]]a9U U NIEPCIICKTUBBI.
Paznen 2. O01ue 3aKOHOMEPHOCTH
JKH3HEIeSITeJIbHOCTH MUKPOOPTaHU3MOB
2 | O0mass  XapakTepUCTHKa  MHUKpPOOPTaHH3MOB. 4 1 [1K-4; T1IK-5
Mopdonoruueckue O0COOCHHOCTH. Ob6men
BEIIECTB M MUTAaHWE MUKPOOPTaHU3MOB. BimsiHue
BHelIHel cpenpl. duznueckue, XUMUYECKHE H
Ouosornvyeckne  (GaKTOpbl  BIUSIONIME.  HA
KHU3HEJIeATeIbHOCTh MUKPOOPTaHU3MOB.
Paznen 3. OcHOBBI MHKPOOHOJIOTHYECKOIO
MPON3BOJCTBA
3 | Tunosas TEXHOJIOTHIEeCKast cxeMma 2 1 IIK-4; TIK-5
MHUKPOOHOJIOTHYECKOTO POU3BOICTBA
4 | MukpoOuoIorn4ecKue MIPOU3BOICTBA, 4 1 [1K-4; TIK-5
OCHOBAaHHBIE  HA  TIOJYYEHHH  MHKpPOOHOU
O6H1OMAaCCHI.
Utoro: 12 4
4.3. IlpakTnyecKue 3aHATHUS
O6mbem B akag.uacax | Dopmupyemsble
Ne HaumenoBanue 3anstus OoYHas 3a04Has KOMIIETEHITUA
pasn dopma ¢dopma
ena oOyueHus: |00y4YeHUs
3 | MeTobl CTepHIIN3alluy MUTATEIbHBIX CPE 1 [1K-4; I1IK-5
TIOCY/TbI, THCTPYMEHTOB M PACTUTEIILHOTO 4
marepHasa
3 M3ydueHuwe TEXHOJOTHH TPUTOTOBICHHS >KHUIKHUX, 4 1 [1K-4; TIK-5
Arapu3MPOBAHHBIX U CHIYYHX CpeJl
3 | IloBepxHOCTHOE U IITyOMHHOE KYJIbTHBHPOBAHUE 4 0.5 I1K-4; TIK-5




MHUKPOOPTaHU3MOB

3 | OueHka >XU3HECTIOCOOHBIX KIIETOK JAPOXOKEH B 0.5 [1K-4; I1IK-5
CpaBHEHHH C  KOJHMYECTBOM  IOCTOPOHHEH 4
MUKPO(DIOPHI

3 | KynpruBupoBaHue JpoXoKed B adpOOHBIX 4 0.5 ITK-4; TIK-5
YCIIOBHSAX

3 | KynpTuBupoBaHue HOpoX¥OKe B aHa3POOHBIX 4 0.5 [1K-4; TIK-5
YCIIOBHSX

Hroro 24 4

IlepeyeHb MeTOAMYECKUX YKA3AHUI 110 OCBOCHUIO JUCUMIIJIMHBI:
1. XoBanosa E.B., TutoBa JI.B MeToanueckue peKOMEHAAIMHU IO BBIMOIHEHUIO KOHTPOIBHBIX
pabot mo pucuumuinHe «OCHOBBI MUKPOOHON OMOTEXHOJIOTHH» 10 HAMPABICHUIO ITOJITOTOBKH

19.03.01. buotexHonorus - Mudypunck, 2024.

4.4 JladopaTopHble paGoThl He MPeIyCMOTPEHBI

4.5. CamocrosiTesibHAasi padoTa 00y4anuerocst

Pa3nen Bupg CP O0bBeM B akaj. yacax
JICITUTUTAHBI OYHast 3a04Has
dbopma dbopma
oOyueHusi | oOyuyeHus
Paznenl nmpopaboTka y4eOHOro maTepuaja I0 JUCHUILINHE 2 4
(KOHCIIEKTOB ~ JIEKIIMM, Yy4Y€OHHUKOB, MAaTEepUaJIOB
CETEBbIX PECYpPCOB)
MOATOTOBKA K MPaKTUYECKUM 3aHSTHUSM, 2 2
KOHTPOJIbHBIM pab0TaM, KOJIJIOKBUYMaM
BBHITIOJTHCHUE WHAVNBUAYAIBHBIX 33JJaHUH, HAITUCAHWE 2 4
pedepara
MOJITOTOBKA K CZIa4e MOJIYJISI, U'TOTOBOMY KOHTPOJTIO 2 4
Paznen 2 npopaboTka y4yeOHOro Marepuaia Mo JAUCHHUILINHE 4 4
(KOHCIIEKTOB  JIEKIIMM, Y4eOHHUKOB, MaTepuajoB
CEeTEBbIX PECYpPCOB)
MOATOTOBKA K MPaKTUYECKUM 3aHATHUSM, 2 2
KOHTPOJIbHBIM pab0TaM, KOJIJIOKBUYMaM
BBITIOJTHECHUE WHAVNBUIYAIBHBIX 33JJaHUH, HAITUCAHWE 2 4
pedepara
MOJITOTOBKA K CJJa4e MOJIYJIsl, UTOTOBOMY KOHTPOITIO 4 4
Paznen 3 nmpopaboTka y4eOHOro MaTepuaia IMo TUCIUTUINHE 4 10
(KOHCTIEKTOB  JIGKIH, Y4eOHHUKOB, MAaTepUAIOB
CETEBBIX PECYPCOB)
MOJIFOTOBKA K MPAKTHYECKUM 3aHSITUSM, 4 4
KOHTPOJIBHBIM pa00TaM, KOJJIOKBUyMaM
BBHITIOJTHEHNE WHANBUAYAIbHBIX 33/JaHUH, HAITMCAHHE 4 6
pedepata
MOJIFOTOBKA K CJIa4e MOJYJIsI, UTOTOBOMY KOHTPOITIO 4 6
Uroro 36 60

HCpC‘ICHB METOAHNYCCKHUX YKaSaHPIP’I 10 CaMOCTOATCIbHOMY OCBOCHUIO JUCHUIIIIMHBI:




1. XosanoBa E.B., TutoBa JI.B Metonuueckoe ykazaHue Jisi BBIIOJHEHUS] KOHTPOJIbHBIX
pabotr mo mucruruimHe «OCHOBBI MHKPOOHON OHMOTEXHOJOTHHM» TI0  HAINpaBJICHHUIO
noarotoBku 19.03.01. buorexnonorus - Muuypunck, 2024.

4.6. BolnmojiHeHHEe KOHTPOJIbHOM padoThl 00y4al0IMMHUCS 3209HOI (opMBI

Baxnolt ¢opmoil camocTosTeNbHOW paboThl 0O0ydaroulerocs sBISETCS HalUCaHUE
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOThI 10 TaHHON JTUCIHILIHHE.

Ienn BbINOTHEHUS PAOOTHI:

— cHCTeMaTHU3alus, 3aKpeIyIeHHe M YIIIyOJieHHEe TEOPETHYECKHX 3HAHMW U YMEHUH
IIPUMEHATD UX JUIS PELICHHUs] KOHKPETHBIX MPAaKTUYECKUX 3a/1ay;

— pa3BUTHE HAaBBIKOB CAMOCTOSITENIbHON HayuyHOU paOoThl (IIJITaHUPOBAHUE U NPOBEICHUE
UCCIieIoBaHus, paboTa ¢ HaydyHOW M CIPABOYHOM JIMTEpaTypoil, HOPMATUBHBIMU IPABOBBIMHU
aKTaMHW, UWHTEpIpeTanys IOJyYEHHBIX pE3yJbTaTOB, HUX NPABWIBHOE M3JIO0XKEHUE U
odopmiieHue).

Pabora nomkHa OTBEYaTh CIEAYIOIUM TPEOOBAHUSIM:

— CaMOCTOSITEIIbHOCTh HUCCIIEJOBAHUS;

— (¢dopMHpOBaHHUE ABTOPCKON MO3UIMHM MO OCHOBHBIM TEOPETHUECKUMH IPOOJIEMHBIM
BOIIpOCaM,;

— aHaJM3 HAYYHOU M y4eOHOM JIUTEpaTypHl 0 TEME MCCIICIOBAHNS;

— CBSA3b IIPEMETa UCCIIEOBAHUS C aKTyaJbHBIMU IPOOJEMaMU COBPEMEHHON HAyKHU U
IIPAKTUKH;

— JIOTUYHOCTb U3JIOKEHHUSI, apTYMEHTHPOBAHHOCTH BHIBOJIOB U 000OIICHUH;

— Hay4HO-IIPAKTUYECKas aKTyaJIbHOCTh pabOTBHI.

3aaHusa B KOHTPOJIbHOW paboTe HamnpaBiIeHbl Ha 3aKpEIUIEHUE TEOPETUYECKUX 3HAHUMI
oOyuyaromierocss Mo JAUCLUUILIMHE peryisinus MertaboinuszMa kieTku. KonTposbHas pabota
BKIIIOYaeT 4 TeopeTHdYecKuX Bompoca. BwIOOp BapuaHTa ompenensercss MOCIeAHed u
npenanocaeaHei nudpamu mudpa 3a4eTHON KHIKKH.

IlepeueHb BOpocoOB U TpeOOBAHMUS K BBIOJHEHUIO KOHTPOJIBHOM paboOThl paccMOTPEHbI
B MCTOANYCCKUX YKA3aHUAX IJId BBIITOJIHCHUSA KOHTpOJ’IBHOﬁ pa6OTBI.

4.7. Conep:kaHue pa3iejioB JUCHUILIMHBI
Pa3nes 1 OcHOBBI MUKPOOHMOJIOTHYECKOI OMOTEXHOJIOTHH

Oranbl pa3BUTHS, 337a4U U IEPCIEKTUBBl MUKPOOHON OMOTEXHOJIOTHH.

CBoiicTBa MHUKpPOOpPraHU3MOB, OOYCJIAaBIMBAIOIINE WX HCIIOJIB30BaHHE B MPAKTUYECKOMH
NEeSATeNIbHOCTH  dYenoBeka.  Mcropus  pa3BUTHS ~ HPOMBIINUIEHHOM — MHUKPOOMOJIOTHH.
MHUKpOOpPraHu3MBbl, HCIOIb3yEMble B MHKPOOMOJIIOTMYECKOH MpOMBIIUIEHHOCTH. OCHOBHBIE
OTpaciii  MHKPOOHMOJOTHYECKONW IPOMBIIUIEHHOCTH, YIpPaBiIe€HUE OHOTEXHOJIOIMYECKUMU
IIPOLIECCAMH.

Hcnonb3oBanue MUKPOOHOJIOTUYECKUX  TPOIIECCOB B IpYTHUX 0Tpaciiax
IIPOMBINIIEHHOCTH. VMCnoap30BaHNE MUKPOOPTaHMW3MOB /Il KIIOHUPOBAHUS JYKapUOTHYECKHX
reHoB. HoBble HampaBieHHsT B  COBPEMEHHOH NPOMBINIIEHHOW MHUKPOOHWONOTMH U
6uotexHonornu. HoBele Buabl chipbs. IlpuMeHeHHME CMEIIaHHBIX KYJIbTYpP, TEPMOQHIbHBIX
MUKpPOOPTraHW3MOB, HMMOOWIN30BAHHBIX KJETOK. [lolyueHne BBICOKOAKTUBHBIX IIITaAMMOB
MHUKPOOpPraHu3MoB. Vcrnonbp30BaHne METOI0B OMOMH)KEHEPUH.

Paspen 2. O0mme 3aKOHOMEPHOCTH KU3HEAEeATEIbHOCTH MUKPOOPTaHM3MOB

OOmiast xapakTepucTUKa MHUKpOOpraHuzMoB. Mopdonorudeckue ocoOeHHOCTH: (opma,
pa3Mepbl, CTpPOEHUE KIETOK; XHUMHUYecKkud coctaB. OOMeH BellecTB U IMHTaHUE
MHUKpPOOPTraHW3MOB. BiMsiHHE BHEIIHEH cpenbl Ha KU3HEAESITEIbHOCTb MHUKPOOPTaHHU3MOB.
®dusndeckue, XUMHIECKHE B OnoIorndeckue (paxTopsl.

Pa3nea 3. OcHOBBI MUKPOOHMOJIOTHYECKOT0 IPOU3BOACTBA

KynbTypsl ~ MHKpOOpPraHu3MOB-IpoAylLeHTOB.  [IpuHumnel  moxgbopa  KyjdbTyp
MHUKPOOPTaHU3MOB  JIJIsl  Pa3NUYHBIX  Opou3BOACTB. CrnocoObl  yCHJICHMS  aKTUBHOCTHU



IPOMBIIIJICHHBIX IITAMMOB. MeTO/Ibl XpaHEHHS POMBIIIJICHHBIX IITAMMOB.

[TuTarensHble cpenbl A KyJIbTUBUPOBaHHUS MUKpOOpraHu3mMoB. CocTaB NUTATEIbHBIX
cpex.

Metoabl  KyJAbTMBUPOBAHUS ~ MHKPOOpPraHu3MoOB. IIoBepXHOCTHBINH,  TJyOMHHBIMH,
NEPUOIMYECKUN, HEMIPEPHIBHBIA. Y CIOBUS HENPEPHIBHOTO KylIbTHBHpOBaHUS. Kiaccuduxarms
CHCTEM HENpPEephIBHOIO KYJIbTUBHpOBaHUS. KoJuM4ecTBEHHbIE XapaKTEPUCTUKH pocTa U
IpOAYKTHBHOCTH. CKOpPOCTh pocTa. DKOHOMHYECKHH KOX(PQHUIMEHT WX BBIXOA OMOMACCHI.
Mertabonuueckuii ko3¢ ¢unueHt. 3aTpaThl Ha MOAJAEpKaHHE KU3HU 0e3 pa3sMHOKEHHUS.
CyOcTpaTHas KOHCTaHTa WJIM KOHCTaHTa HachimieHWs. KoHCTaHTa WHTHOMpPOBaHUS.
VYnpasiseMoe KylbTUBUPOBAaHHME MHUKPOOpPraHu3MoB. Perymsuus merabonusma. Perymsuus c
MOMOIIBIO POCT-TUMUTHPYIOIIUX U POCT-UHTMOUPYIOHINX (PAaKTOPOB CPEIbI.

Tunosas TexHosornyeckas cxema MUKpOOUOJIOIrMYECKOI0 IPOU3BOJICTBA.

Cragus noisiydyeHus: moceBHoro marepuana. IloaydyeHue moceBHOro marepuaia B LEXE
yucTOM KyabTypbl.CTaaus NPUTrOTOBJIEHUS NUTATENbHBIX cpel. Chlpbe JUIsl IPUTOTOBICHUS
MUTATeNbHBIX cpeA. McTounuku yriiepona, aszora, (ocdopa, Makpo- W MHUKPOIIEMECHTOB.
BcnomoratensHble MaTepuaibl. TeXHOIOTUS NPUTOTOBICHUS IUTATENIBHBIX CPEl.

Cragus OYMCTKYU M CTEPUIN3ALUU BO3TyXa.

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

Cragus KOHIIGHTPUPOBAHUS M OTIEJICHUS OMOMACCHl OT KYJbTYypPaJbHOW IKHIKOCTH.
dnopupoBaHue, cerapupoBaHue, TepMooOpaboTKa U yrapuBaHue, pUIbTpoBaHue.

Cragus BblAENEHUS LIEJEBBIX MPOIYKTOB MHUKpoOHosiornyeckoro cunresa. [lomydenue
BHEKJIETOUHBIX M BHYTPHUKJIETOYHBIX OYMIICHHBIX MPOJYKTOB. BblieneHue >XU3HECIOCOOHBIX
MUKpoopranuzMoB. CyOmmmarnuonHast cymka. CTagust OYHCTKH CTOYHBIX BOJ M Ta30BbIX
BbIOpocoB. O00py10BaHNE MUKPOOHOIOTHYECKUX ITPOU3BOCTB.

MUKpOOHOJIOTHYECKHE TPOM3BOJICTBA, OCHOBAaHHBIE HA  IOJYYEHUH MHKPOOHOU
O6romacchl.

Ilpouzeoocmeo kopmoswix Oenkogvix npodykmos. TeopeTuueckue U NPaKTHUUECKHE
OCHOBBI MMKPOOMOJIOTHUECKOT0 TMOJy4deHHs OenKoBBIX NpoaykToB. I[IpoGnema "GeraxoBoro
nepunuTa" U crnocoObl €ro JUKBUIAIMM (TIOMCKU NEPCHEKTUBHBIX KyinbTyp). CoaepkaHue u
cocTaB 0eNKOB, aMUHOKUCIIOT U HYKJIEMHOBBIX KHCIOT B MHUKpPOOHOH Onomacce. JIpoxku Kak
UCTOYHUK TONyYeHHs OETKOBBIX MPOAYKTOB. OCHOBHBIE Apoxoked. [lomyueHre KOpPMOBBIX
JPOKeH Ha pa3IMyHOM ChIpbe (Menacca, IeJUTI0NI030C0 IepKalliue cyOCTpaThl, yriIeBOIOPOIHOE
ChIpbE, 3TAHOJ, MeTaHoJ, MeTaH). [lonmydyeHne KOpMOBBIX OENKOBBIX IMPOJIYKTOB Ha OCHOBE
LEJUTI0JIO30pa3pYILAOIIMX MULENIUANBHBIX TpuboB M OakTtepuil. IlepcnekTuBBI MOMyueHUs
OakTepuaIbHON OMOMaCCHI.

Teopemuueckue U  NpaKmuyeckue OCHOBbL — MUKPOOUONIOSUHECKO2O — NOLYYEHUs.
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
OaKTepHaTbHBIX YIOOPEHUH B TIOBBIMICHHH YPOXKas CETbCKOX03SICTBEHHBIX KYIBTYP.

baxmepuanvuvie cpedcmea  3awumer  pacmenuil. IlpenmyiectBa  GaKkTepUanbHbBIX
CPeACTB  3aIUTBl pPAaCTCHHW Tepell XUMHUYSCKUMH. OHTOMOIIATOTCHHBIC TIIperapaThl
0aKTepHaIbHOI0, TPUOHOTO M BUPYCHOTO NPOHCXOXAeHUs. IIpoaylieHThl SHTOMOMATOTEHHBIX
npenaparoB, ux (usnosnorudeckue ocodennoctu. [lopaxaromiee nelicTBHEe SHTOMOINATOTEHHBIX
npenapaToB: MPOHUKHOBEHHE, Pa3MHOXKEHHME B TeJle HAaCEKOMBIX, 00pa3oBaHHE TOKCHHOB.
JennpoOanuiuinH, SHTOOaKTepUH, OUTOKCHOauUuIUH, OoBepuH. [Ipurorosnenue. [Ipumenenue.
Bupycusie npena-patsl. KynbTuBHpoBaHue BUPYCOB AJIs IPUTOTOBICHUS rpenapaTtoB. Croco0sl
HPUMEHEHHUS.

Hcnonvzoeanue muxpoopeanusmoé npu nonydenuu monaug. Ilonydenue Ouorasa.




MeraHooOpasytomue Oakrepun. (OCHOBHBIE CBOWCTBAa. TEXHONOTHS TIONyYEHHUS METaHa.
[Tonyuenune cnuptoB. I[Ipoaynientsl. Coipbe. [loydeHne MoIeKyIsIpHOTO BOAOPOJA C TOMOIIBIO
xemMoTpodoB u GoToTPOodOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHU

Buj yueOHoii padoThl OO0pa3zoBaTe/ibHbIEC TEXHOJIOTHH

Jlexuun ONEeKTPOHHBIE MaTEPHUAIIBI, UCIIOJIb30BAHUE
MYJIbTUMEAUMHBIX CPEICTB, pa31aTOYHbI MaTepHall

OO6cyxaeHne 1 aHaJIn3 MPEUI0KEHHBIX BOIPOCOB MX
ayTUTOPHBIX 3aHATUSAX, HHAUBUAYAJIbHbIE TOKIA/IbI,
TECTUPOBAHUE

[IpakTueckue 3aHATHS

CamocrosiTenbHble pabOThI 3almTa U Npe3eHTalus pe3yJIbTaTOB CAMOCTOSTEIbHOTO

HCCICOOBAHMA HA 3aHATHUAX

6. @oH OLIECHOYHBIX CPEACTB AUCIHUIINHBI (MOTYJIs1)
6.1. ITacopTt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUIINHE «OCHOBBI
MHUKPOOHOH OMOTEXHOJIOTH»

O1eHOYHOE CPEJICTBO
Ne KonTtponupyemsbie pas3ueibl (TeMbI) Koz .
n/n - KOHTPOJIMPYEMOit KOJI-
TVCIUATUTHHBI HAaMEHOBAHHE
KOMIIETEH. BO
1 | Pazgen 1. Ocnossl | ITK-4; TIK-5 TectoBbIe 3agaHus 25
MHUKPOOHOJIOTHYECKOM Pedepar 3
OMOTEXHOJIOTHH Bonpoce! uis 3auera 19
2 |Pazmen 2. O6mme 3akoHOMepHOcTH | [1K-4; TIK-5 TecToBble 3a1aHUS 95
KU3HEJEATEIBHOCTH Pegepar 3
MHUKPOOPTaHU3MOB Bomnpocs! s 3adera 9
3 | Pasznen 3. Ocuossl | I[TK-4; TIK-5 TectoBBIe 3agaHus 20
MHUKPOOHOJIOTHUECKOTO Pedepar 4
IPOM3BOJICTBA Bomnpocs! 11 3auera 7

6.2. IlepeyeHb BONIPOCOB /151 3a4eTa
1. Hosble HampaBlieHUs] B COBPEMEHHOI MPOMBIIIJIEHHONM MHKPOOUOIOTHH M OMOTEXHOJIOTHH.
(ITK-4; TIK-5)
2. OcHOBHBIE oTpaciu MHUKPOOHOIOTHYECKOIH IPOMBIIIJICHHOCTH.
OMOTEXHOJIOTMYECKUMH TpoIleccaMu ¢ oMonibio Mukpooprannimos (ITK-4; I1K-5)
3. TpuHnmne! noadopa KyIbTyp MUKPOOPTaHM3MOB IS pa3iuyHbix npousBojacTs. ([TK-4; ITK-
5)
4. TlonydeHue BBICOKOAKTHBHBIX MITaMMOB MUKpoopranu3moB. (ITK-4; TTK-5)
5. OcHoBHbIe TpeOOBaHMs, IpeaAbsBIsieMble K npoayneHTam. (ITK-4; [TIK-5)
6. Metozpl XpaHeHUs POMbIIUIeHHBIX mTaMMoB. (TTK-4; TTK-5)
7. Meronbl KyIbTUBUPOBAHHUS MUKPOOPraHW3MOB. CTaausl MOJIydyeHHs TOCEBHOTO MaTepHuaa.
(ITK-4; TIK-5)
8. CsIpbe ast mpuroToBieHus nuratenbHbIx cpen. ([1IK-4; TIK-5)
9. . KonmuecTBeHHbIE XapaKTEPUCTHKH POCTa W TPOIYKTHBHOCTH TpPU KyJIbTHBHPOBAHWU.
Ckopoctb pocta. Beixon 6uomaccsr. (ITK-4; TTK-5)
10. Texuonoruueckue ocobennoctu npouecca pepmenrarun. (ITK-4; TTK-5)
11. Aspanus u nepememuBanue B npouecce pepmenrtanuu. ([1K-4; TTK-5)
12. TlenoobOpa3oBaHue u neHoraieHue B nporecce pepmenrtaruu. ([TK-4; I[TK-5)

Ynpasnenue
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13. Ymnparisemoe KylnbTHBHpOBaHHE MUKpoopranu3moB. (I[1K-4; TT1K-5)

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

15. O6GopynoBanue mukpoOHonornueckux npousBonacts. (ITK-4; TTK-5)

16. Bsigenenwe xu3HecmocoOHbIX MuUKpoopranusmoB. (ITK-4; TTK-5)

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

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

19. TIpou3BoaCcTBO KOPMOBBIX OeaKOBBIX MPoaAyKToB. (ITK-4; TTK-5)

20. BuocunTe3 aMuHOKHUCIOT (Ha npuMepe u3una). [Ipoxyuentsl. Ceipbe u cpensl. (ITK-4; TTK-
5)

21. TlpousBonacTBO NUNHIOB. [IpoayneHTsl, ChIpbe, cpenbl. [IpoMBIIUIEHHOE HCIOIB30BaHHUE.
(ITK-4; TIK-5)

22. CnuproBoe Opokenne. XumusM. Perymsus. D dext [acrepa. (ITK-4; TTK-5)

23. IIpousBonctBo »THIIOBOrO cnuprta. Ceipbe, cpensl. Jpoxoku. CrocoObl KyIbTHBUPOBAHUS.
(ITK-4; TIK-5)

24. Jlpoxoku B muBoBapenuu. [IpousBoactso nmuBa. Bpeaurenu npoussoactea. (ITK-4; TTK-5)
25. Monounokucioe Opokenue. [Ipom3BoacTBa, OCHOBaHHBIE Ha JKU3HEACATEIHHOCTH
MOJIOUHOKHUCIBIb OaKTepHii: MPOU3BOJCTBO KHUCIOMOJIOYHBIX MPOAYKTOB, ChIpa, KBalllEHUE,
cunocoBanue. (ITK-4; ITK-5)

26. TIpoussoactBo ButamuHa Bio. ITpoayrientsr. [Ipaktudeckoe ucnons3opanue. (ITK-4; TTK-5)
27. baktepuanbHble TpenapaTsl B CEIBCKOM Xo3siictBe. Hurparmn. AsorobOakTepuH.
docodobakrepur. Criocobsl ipurorosieHus u npumenenus. (ITK-4; TTK-5)

28. bakTtepuanbHBIe CpeACTBa 3aIlUThI pacTeHwid. IIpemapartsl, npomymneHTsl. [Ipou3BoacTBO.
[Mpumenenue. (IIK-4; IIK-5)

29. T'ub6epemmunbl. 3Hauenue. [Ipoayuentsl. [Ipombinuiennoe noiaydenue. (I1K-4; T1K-5)

30. IIpousBoactBo ¢epmenToB. IlpoaymeHtsl. OuHIleHHBIE W TeXHHYECKHE (epMEeHTHBIC
npenapartsl. ([TK-4; TTK-5)

31. IIpouzBoacTBO NIOJIMCaXapHUI0B. ITponyneHTsI. Ycnosus KYJIbTUBUPOBaHU
MHUKPOOPIaHU3MOB M OMOCHHTE3a TojrcaxapuaoB. [Ipombiniearoe moyuenue. (IK-4; TTK-5).
32. Tonyuenue razoodpasznoro u xuakoro rommsa. (ITK-4; ITIK-5)

33. Tlomyuenue 6uorasa. [Ipoayuentst. TexHonorus nonydenus metana. (I1K-4; IIK-5)

34. Tlonyuenue opranndeckux kuciort. [Ipoayuentsl, kynpruupoBanue. (ITK-4; TTK-5)

35. DHTOMOMAaTOTreHHBIE penapaThl 0aKTePHATEHOTO, TPUOHOTO U BUPYCHOTO MTPOUCXOK/ICHHUS.
(ITK-4; TIK-5)

6.3. llIkasa OLeHOYHBIX CPEICTB

IIOPOTOBBIM YPOBEHB
(35-100 6ammoB) —
«3a4TEHO»

- OCHOBHBIC TEPMHHBI M IOHATHS OMOTEXHOJIOTUN
MHKPOOPTaHHU3MOB;

- 3HaTh MOP(OJIOTHIO, (PU3HOJIOTHIO, TCHETHKY,
9KOJIOTHIO OCHOBHBIX IPYIIIT MHKPOOOB;

- 0COOCHHOCTH CHHTE3a U B3aWMHBIX
MIPEBPAICHUH YTIIEBOIOB, OCIIKOB M )KUPOB B
MUKpPOOHBIX KJIeTKaX. CHHTE3 IPYTHX BEIICCTB:
(hepMEeHTOB, BATAMUHOB, THOOEPEIIINHOB,
TOKCHHOB, aHTHOMOTHKOB, aJIKaJIOH IOB.

- TEXHOJIOTHIO MpoIeccoB (OpOKECHHS, OKHUCIICHHUS,
Pa3IoKEHHS) YCIOBHS IPOTEKAHHUS IIPOLIECCOB.
-TEXHUKY 0€3011acHOCTH pabOThI B TAOOpATOPUH

YPpoBHHU 0CBOCHUSA Kpurepun ouennBanus Ouenounsle
KOMITeTEeHIUI cpeacTsa
(K0J1. 62J1J10B)
[IponBUHYTHII- 3Haem TecToBbie 3anaHus

(24-40 6amnoB)
Pedepar (6-10)
Bonpocsr muist

3ayera (15-50)
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MHUKPOOHOJIOTHH;

ymeem:

- OpraHM30BaTh U BECTH HAyYHO-
UCCJICIOBATENLCKYIO U MIPAKTHYECKYIO
JESITENIbHOCTD B JTAOOpaTopuu OMOTEXHOJIOTUU
MUKPOOPTaHU3MOB;

- OCBaMBaTh U NPUMEHATH B pabOTe METOAUKHI
UCCJICIOBAHMSI OMOTEXHOJIOTUU MUKPOOPTaHU3MOB;
- TPaMOTHO KYyJIbTUBUPOBATH MUKPOOHKI B
71a00pPaTOPHBIX YCIOBHUAX U OOBSICHSTH
OMOXMMHUYECKYIO HAPaBICHHOCTh IIPOIECCOB,
OCYIIECTBIISIEMbIX MUKPOOAMU;

- BECTH HaOJIOICHUS U SKCIIEPUMEHTAIbHbBIE
WCCJICIOBAHMSI B TAOOPATOPHBIX YCIOBUSX;

- pabotath ¢ TUTEPaTypoil U HHHOPMALIMOHHBIMU
CUCTEMaMH C TSJIBIO MOTy4YeHHs HHpOopManmu;

- cobupatb, 00pabaThIBaTh, AHATU3UPOBATH U
MIPEJICTABIISITH MOTYYCHHBIE SKCTICPUMEHTAIBHBIE
JTAaHHBIC;

- TPUMEHUTH TEOPETHUYECKUE 3HAHUS Ha MPAKTUKE;
BJajieeT:

- HaBbIKamMH paboThI B 1aboparopuu
MHUKPOOHOJIOTHH;

- OCHOBHBIMU OMOTEXHOJOTHYECKHUMH METO/IaMU
IIPH CO3J]aHUHM MUKPOOPTAaHU3MOB C IICHHBIMU

- OCBauBaTh U MPUMEHATH B pabOTE METOUKHU
UCCIJIEIOBaHMsI OMOTEXHOJIOTUU MUKPOOPTaHU3MOB;
BJIaJeeT:

- HaBbIKaMH palboOThI B Jab0opaTopun
MUKpPOOHOJIOTHH;

MIpU3HAKAMHU.
Huszkui 3Haem TecroBble 3a1aHUs
(monoporoBslii) - OCHOBHBIE€ TEPMHUHBI U MOHATHUS OnoTexHosorun | ( MeHee 24
(KoMITeTeHIIUs He MUKPOOPTaHU3MOB; 6asI0B)
chopMupoBaHa) - 3HaTh MOP(}OIOTHIO, (GU3UOJIOTHIO, TCHETHKY, DK3aMeHaIlMOHHbBIE
(MeHee 35 6a/IoB) — | HKOJIOTHIO OCHOBHBIX TPYII MUKpPOOOB; BOIIPOCHI (MEHEE
«HE 3aYTEHO» ymeem: 15 6annoB)

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHne JUCHUIINHbI

(MoxyJist)
7.1 OcHoBHas yueOHasl JuTeparypa:

1.  Xosanosa E.B., Tutosa JI.B. YMK]] «OcHOBBI MEKPOOHO# OMOTEXHOJIOTHIY. MUIypHHCK

2024 r.

2.  Tlpomeccs! u anmapaThl OMOTEXHOJIOTHH: (hepMEHTAIIMOHHBIE aIapaTh : ydeOHoe mocodne
JUTst akajeMudeckoro OakanaBpuara / A. FO. Bunapos [u ap.] ; mon penakuueit B. A. beikoBa. —
2-e u3M., nmepepad. u jgon. — Mocksa : M3natensctBo HOpaiit, 2018. — 275 ¢. — (bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-534-07509-0. — Texkcrt : snextponHsiii // IBC FOpaiit
[caiiT]. — URL.: https://biblio-online.ru/bcode/423224

1.2

JlomosiHUTe/IbHAS YUueOHasl JiMTepaTypa:

1. buorexnomnorus: Yueonuk /1.B. Tuxonos, E.A. Py6an, T.H. I'psi3ueBa u np.; mox pexn.
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https://biblio-online.ru/bcode/423224

Axkan. PACXH E.C. Boponuna. — CI16.: TUOPJI, 2008. — 704
2. [Ilumesas 6uorexnonorus: YueoOHuk/M.A. Poros, JI.B. Aatunosa, I'.I1. [llyBnera. - M.:
Komoc C, 2004.

3. CenbckoxossiictBeHHas ouotexnoyorus/Ilox pen. B.C. lleBenyxu. -M.:13n-Bo. MCXA,
2003.

7.3. MeTounquKne YKa3aHus 1Mo OCBOCHMIO TUCHUIIJINHBbI
1. Xosanoa E.B., TutoBa JI.B. Meroanueckue ykazaHusi JUJIsi MPOBEACHUS MPAKTHUECKUX
3aHATUN 10 AUCHUIITNHE «OCHOBBI MUKPOOHON OMOTEXHOJIOTUNY ISl HAMPaBICHUS MOATOTOBKU
19.03.01 buorexnonorusi. Muuypunck, 2024 r.

7.4. UadopmanmoHHbie M HUPPOBbIE TEXHOJIOTHH (IIPOrPaMMHOE
o0ecneyeHnue, cOBpeMeHHbIe NpodecCHOHAIbHBIC 0a3bI JAHHBIX M

I/IH(l)OpMaIII/IOHHLIe ClipaBOYHbBIC CI/ICTeMbI)

VYuebHas qucuMIuIiMHa (MOAYIb) IPeycCMaTpUBAeT OCBOEHUE HH(POPMALIMOHHBIX U IIU(PPOBBIX
TexHOJIOTHH. Peanm3anms nnupoBbIX TEXHOJIOTHIA B 00pa30BaTEIbHOM IPOCTPAHCTBE SBISIETCS
ONHOW M3 BaXHEMmMX 1eneil  oOpa3oBaHus, Jarolledl  BO3MOXKHOCTb  pPa3BHUBATh
KOHKYPEHTOCIIOCOOHbIE KadyecTBa O0y4aromMxcs Kak OyayluX BbICOKOKBAJIU(UIIMPOBAHHBIX
CHELUATUCTOB.

[ndpoBbie TEXHOJIOTHH MPEAYCMATPUBAIOT PAa3BUTHE HABBHIKOB 3(p(PEeKTHBHOTO pemeHus
3a7ja4  MPO(ECcCHOHATBHOIO0, COLMAIBHOIO, JMYHOCTHOIO XapakTepa C HCIHOJIb30BAHUEM
pa3IMYHBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHONOTWHA. OcBoeHHe HHU(POBBIX TEXHOJOTHHA B
paMKax JIaHHOM JUCHMIUIMHBI (MOAYNS) OPHUEHTUPOBAHO Ha CIIOCOOHOCTH O€30IaCHO U
HQ/JIOKAIIUM  00pa3oM MOJy4yaTh JOCTYH, YIPaBIATh, WHTETPHPOBATh, OOMEHUBATHCA,
OLIEHMBaTb W cCO3JaBaThb HH(POPMALMIO C TMOMOUIbIO HHU(POBBIX YCTPOMCTB U CETEBBIX
texHojoruil. dopmupoBaHre HUPPOBOI KOMIIETEHTHOCTH MPEAINONaraeT padoTy C JIaHHBIMH,
BJIa/ICHNE UHCTPYMEHTAMH U1l KOMMYHHMKALUH.

7.4.1. DJ1eKTPOHHO-OMOJIMOTEYHASI CUCTEMBI M 0a3bl TAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (zoroBop Ha oka3zanue ycayr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOIMOTEKA)

2. baza fgaHHBIX 3JeKTpoHHbBIX MHPOopManuoHHbIX pecypcoB ®I'BHY NTHCXB (morosop
o oOecrneyeHuto JocTyna K 2JIEKTpOHHBIM HH(popMannoHHbIM pecypcam ®PI'BHY ITHCXb
yepes TepmuHan yaanennoro apoctyna (TY ®I'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3.0nexktpoHHas OubnuoteuHas cuctema «HaumonanbHbIl 1M poBOI pecype «PykoHT»:
Kosmekinu «ba3ossiii MaccuB» u «Konoc-c. Cenbckoe xo3siictsoy (https://rucont.ru/) (morosop
Ha OKa3aHHWE YCIYT MO MpeIocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «3nektponHoe m3natenscTBo FOPAUTY (https://urait.ru/) (1oroBop Ha oka3anue
YCIYT 1O TPENOCTaBIEHUI0 JocTyna K oOpasoBarenbHOM muiatrgopme OOO «DneKTpoHHOE
m3parenserso FOPAWIT» ot 07.05.2024 Ne 6555)

5. DnexktponHo-OmbOaMoTeuHass cuctema «Bepuamgckuity - (https://vernadsky-lib.ru)
(oroBop Ha 6e3BO3ME3THOE UCTIONB30BaHUE Mpon3BeaeHu oT 26.03.2020 Ne 14/20/25)

6. baza mannabix HOB «HarnmonanbHas snekrponHas Oubnmoreka» (https://rusneb.ru/)
(morosop o moakmoueHun k HOb u npexgocrasnenun goctyna k oobekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornamieHue 0 COTPYAHHYECTBE MO OKa3aHHWIO OHOIMOTEYHO-WH(OPMAIMOHHBIX H
COLIMOKYJIBTYPHBIX YCIYT IOJIb30BATENsIM YHHBEPCHTETAa W3 YHCIIa HWHBAJHIOB MO 3PEHHUIO,
CJTa0OBUISIINX, WHBAJIHIOB APYTHX KATETOPHHA C OTpaHUYEHHBIM JOCTYIIOM K HH(OpMAIIHH,
JUI, UMEIONINX TPYyAHOCTU ¢ ureHueM minockoneyaTtHoro tekcta TOI'BYK «TamGoBckas
obyacTHas YHUBEpCaIbHas Hay4Hast oubmmoTeKa WM. A.C. [TymkuHa»
(https://www.tambovlib.ru) (cornamenue o cotpynauuectse oT 16.09.2021 Ne 6/H)
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7.4.2. UudopManmoHHbIe CIPABOYHbIE CUCTEMBI

1. CrpaBounas npaBoBasi cuctema Koncynbrantllntoc (qoroBop mocraBku, agantauuu u
coIpoBOKAeHUA IK3eMIusIpoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/2C)
2. DNEeKTpOHHBIN neproanyeckuii cpaBouyHuk «Cucrema TAPAHT» (noroBop Ha yciyru mo
corpoBokaeHHIO 0T 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHBbIE MPOo(deccHoHATIbHBIE 0a3bl TaHHBIX
1. ba3za 1aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB MH(OPMAIMOHHO-00pa30BaTeIbHON
nporpammsl «PocmeTon» (morosop ot 15.08.2023 Ne 542/2023)
2. basza pmannbix Hayunoit snmektponHoit 6mbmmorekn eLIBRARY.RU — poccuiickuii
UH(POPMALIMOHHO-aHAIUTHYECKUH TOpTal B O00JacTH HAyKH, TEXHOJOTHH, MEAWLUHBI U
obpasoBanus - https://elibrary.ru/
3. ITopran oTkpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTie naHHble  DenepanbHON  CITyKObI

https://rosstat.gov.ru/opendata

I‘OC}’I[&pCTBGHHOﬁ CTaTUCTHUKHU

7.4.4. J/InlieH3M0HHOE ¥ CBOOOIHO PacpoOCTPaHsieMoe IPOrPaMMHOeE
o0ecreyeHne, B TOM YHCJIe 0T€4eCTBEHHOT0 IPOU3BOICTBA

No HaumenoBanue PaspaboTunk HocTtynHocTh Ccouika Ha Enunbrit PexBu3uThI
1o (MueH3uoHHOE, | peecTp poCCHICKUX MOJITBEP K TAIOIIETO
(mpaBooOnamate CBOOOJTHO nporpamm it 9BM JIOKyMeHTa (Tipu
JIb) pacnpoctpansem | u B/l (mpu Hanu4un) HAJIMYHN)
oe)
1 Microsoft Windows, Microsoft JInnes3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JENCTBHS: 6ECCPOUHO
2 AHTHBHDPYCHOE AO Jlunensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
MPOrPaMMHOE «JTaboparopwust ov.ru/reestr/366574/? noroeop ¢ 000
obecrieueHue Kacmepckoro» sphrase_id=415165 «Codrekcy ot
KasperskyEndpointSe (Poccus) 24.10.2023 Ne 6/H,
curity 1y 6u3Heca CPOK AEHCTBHSL: C
22.11.2023 1o
22.11.2024
3 | MoitO¢pucCranmapta | OOO «Hosbie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
Bl - oGauHbIe ov.ru/reestr/301631/? «PyGUKOHY
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» ov.ru/reestr/306668/? «Codreke»
(meckromHas Bepcus) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JeHCTBUSA:
6eccpodHo
5 OmnepanoHHas 00O "basansT | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
cucreMa «AJIbT cBoboHOE ov.ru/reestr/303262/? «Codrexcy
O06pa3oBaHue» MIPOrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
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obecnieuenue” 03641000008230000
07
CPOK JEHCTBUSL:
OGeccpoyHO
6 [MporpammHuas AO Jluuensuonnoe | https://reestr.digital.g JIMueH3NOHHBII
cucTeMa JUIs «AHTHILIATHAT ov.ru/reestr/303350/? norosop ¢ AO
0OHapyKEHUS (Poccust) sphrase_id=2698186 «AHTHUIIATAAT OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHMII B CpOK JEHCTBUSA: C
y4eOHBIX ¥ HAYYHBIX 23.05.2024 no
pabotax 22.05.2025
«AnTtnmiaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTP pacmpocTpaHsieM
nokymeHntoB PDF, oe
Djvu
8 FoxitReader FoxitCorporation CB00OOIHO - -
- IPOCMOTP pacmpocTpaHsieM
nokymeHToB PDF, oe
Djvu

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHMKANMOHHOM ceTH « AHTEepHET»
CDTOwiki: 6a3a 3nanuii mo unuposoit Tpanchopmarnuu https://cdto.wiki/
Pexxum noctymna:.garant.ru - cnpasouno-npasosast cucrema «['’APAHT»

1.
2.

3.

«KoHcynbTaHT [lnoc»

4.

Pexum

Hanmonaneubiii  nmdpoBoit  pecypce

pocrtyna:

www.consultant.ru

«PykoHT» -

CnpaBoYHO-NpaBoBas

oubnmnoreka Ha 6a3e TexHonorun Konrekcrym http://www. rucont
OnexTpoHHass OuOIMoTe4yHast cucreMa PoccHilckoro rocyJapCTBEHHOTO arpapHoro
3a04HOTO YHHBepcuteTa http://ebs.rgazu.ru
WurerpupoBannas Cuctema Mupopmanmonnsix Pecypcos Poccuiickoit Akanemun Hayk
http://isir.ras.ru/win/db/help.asp

5.

6.

7.
8.
9.
10.
11.

OtkpeiTas Pycckas anekTponHas Oubmmoreka Www.orel.rsl.ru

Poccuiickas rocynapcrBenHas oudimoreka (PI'B) www.rsl.ru/ru/sl
CenbCKOX03HCTBEHHOM AJIeKTpOHHOM OnbmmoTeke 3nanuit (CObu3) www.cnshb.ru/akdil
Poccuiickas cenbckas uadopmarronHas cets Www.fadr.msu.ru

Bupryansnas

oubnmoreka

www.fadr.msu.ru/rin/library/index.html

12.
13.

10

CEITbCKOMY

MCXKOTpaciacBas

cucrema

AJIEKTPOHHAS

XO3AHUCTBY

ISHS - MexnyHapoaHOe 00IIeCTBO CaIOBOTUYECKUX HAYK WWW.ishs.org
- AJIEKTPOHHASI
http://www.streetside.com/plants/floridata

Floridata

14.
15.

16.
17.
18.

OHIUKJIONC A

Agricultural Research Service http://www.ars.usda.gov
0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbBIC U MOUCKOBBIE crcTeMbl Rambler, Yandex,
Google, Hayuynas snekTpoHHast OMOIMOTEKA.

www.molbiol.ru

www.nature.ru

www.hiotechnolog.ru

pacTeHui

7.4.6. Ilu¢ppoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJIbHOM

nporecce
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LNk~ WNE

Cepsuc

LMS-nnardpopma Moodle
BupryanpHas nocka Mupo: miro.com

Buptyansnas nocka SBoardhttps://sboard.online
BupryansHas qocka Padlet: https://ru.padlet.com
O6maunsie cepBuchl: Aunexc./luck, O6mako Mail.ru
Cepsucel onpocos: Suaexc @opmel, MyQuiz
Cepsucel BuseocBszu: Suaekc reaemoct, Webinar.ru
COBMECTHOH  PabOTHI

HaJl MOPOCKTaMHu  JJIA

http://www.trello.com

HEOOJIBIINX

rpynn  Trello

7.4.7. llndpoBble TEXHOJOTHHU, IPUMEHsIeMble IPH U3YYeHUH JUCHUNIMHBI

Ne | HudpoBsie TEXHOIOTHH Bunel yueOHOI pabOTHI, dopMupyemble
BBINOJIHSAEMbIE C IPUMEHEHHEM KOMIIETEHIH
(G POBOI TEXHOJIOTHH
1. | O6maunsie TexHonoruu | Jlexuuu [1IK-4
CamocTosiTenbHas paboTa
2. | bonplune nanHbie Jlekuun [1IK-4
CamocrosTenbHas paboTa

8. MarepuajibHO-TEXHHYECKOE 00ecnedeHne T CIUIIMHBI (MO1YJIA)

YueOHast
ayIaTopus A
MIPOBEICHUS
3aHATUN
JIEKIMOHHOTO
THTIA (T
MuuypuHCK,  yII.
WNHuTepHanmoaHib

Has, 1 101, 2/32)

1. XKamo3u ropu3oHTaIbHbIE HA TPU OKHA (MHB.
Ne 2101065486)
2. UnrepaktuBHas nocka (uHB. Ne 2101040205)
3. CucreMmHblil KOMILUIEKT: Tmpoueccop Intel
Original LGA 1150, Bentmistop Deepcool
THETA 21, marepunckas miuata ASUS H8IM-
K<S-1150 iH, mamste DDR3 4 Gd, xecTkuii
muck 500 Gb, xopmyc MAXcase H4403, Onok
niutanust Aerocool 350W ( uuB. Ne 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D
5. HaGopsl 1eMOHCTPALlMOHHOTO 000pYy10BaHUS U
y4eOHO-HaTJIsTHBIX TOCOOUIA.

1. Microsoft Windows

7 (JMieH3us oT
31.12.2013 Ne
49413124, 6eccpodHo).
2. Microsoft Office
2010 (nuueH3ust OT
04.06.2015 Ne

65291658, 6eccpoyHO).

VYyebHast
ayuTopus
IPOBEACHUS
3aHATHI
CEMHUHApPCKOI0
TUMA, TPYIIOBBIX
u
WHIUBUAYaJIbHBIX
KOHCYJIbTALIUH,
TEKYIIETOo
KOHTPOJIS "
IIPOMEKYTOUHON
aTTecTaluu
(YaeOnas
nabopaTopus
MUKpPOOHOJIOTUHN)
(r.  MwuuypHHCK,
Y4X03 «Pomay,

JUIS

1. Cymmenbiii mxap CM  50/250-500-1IC

(uHB.Ne 41013401713)
2. Becol oanektponnsle  (mHB.N02101040151)
3. Kamepa KBY-1 CIIY wmox 9001
OakTepuIIuIHAS yabTpaguoIeTOBAS TUIS

XpaHEHUsI CTCPWIBHBIX WHCTPYMEHTOB (WMHB. No
21013600786)

4. Konb6onarpeBarenr UT-
(500Mn+450 Tpan) (maB.Ne  21013600787)
5. YnwpTpa3zBykoBast Moiika (BanHa) Uitciean-3
DT 3 1) (nHB.Ne 21013600791)
6.  Hocka xmaccHas (uuB.Ne 41013602279)
7.  Kpecno opucnoe AV 204 PL MK TkaHb

4100 ULAB

(nHB.Ne 41013602313)
8. Mukpockon menuuuHckuii buomen 2 (uHB.Ne
41013401743, 41013401742, 41013401741,
41013401740, 41013401739, 41013401738,
41013401737, 41013401736, 41013401735,

1. Microsoft Windows

7 (uiieH3us oT
31.12.2013 Ne
49413124, 6eccpodHo).
2. Microsoft Office
2010 (nuueHsust OT
04.06.2015 Ne

65291658, 6eccpodHo).
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9/29)

41013401734,
41013401731, 41013401729,
41013401745, 41013401744)
9. Hacrennsiii 5kpan Lumien Master Picture
220-220  cm  (uHB.Ne 41013401708)
10. TIpubop mns wm3mepenus (HI 2215-2
Mukpormnporeccopusii  pH/ C -  wMerp c
ABTOMaTUYECKON KaTOpOBKOM u
aBTOTEPMOKOMIICHCAITUEN ) (uHB.Ne
41013401712)

11. TIIpoektop NEC M361 X
41013401705)

12. Cuctemusbiii komriuiekT: IIporeccop Intel
Original LGA 1155, BeHTHIATOP, MaTEpPUHCKas
miara, NaMmsITh, XECTKUH TUCK, BHUACOKapTa,
MOHHUTOp, YCTPOWCTBO JJIsl UTEHUS KapT MaMsTH,
MPUBOJI, KOPIIYC, KJaBuaTypa, MbIlb (HMHB.No
41013401698)

13. Cron  mabopaToOpHBI  XUMHYECKHHA
(1200x600x750) crosjemH. MUIACTUK/KapKac aJl.
npopwmis (mHB.Ne 41013602351, 41013602350,

41013401733,
41013401730,

41013401732,

(uHB.Ne

41013602336, 41013602335, 41013602334,
41013602333, 41013602332, 41013602331,
4103602330, 41013602329, 41013602328,
41013602327, 41013602326, 41013602325,
41013602324, 41013602323, 41013602322)
14.  Ileiikep-unkybatop  ES-  20/60 ¢

mwiardopmoii P-16/250, BioSan, ¢ nepxartenem
s 16 mryk 250 mur konm6/crak. BS-010135-CK
(uHB.Ne 21013400713)
15. Pedpakromerp UPD-454b2M ¢ moacBeTkoii
u JIOTI.IIKAJIOH. (uHB.No 41013401711)
16. VYastporepmoctar (uHB.Ne 1101040311)
17. lkad m1st xpaHeHus 1a00paTOPHON MOCYIbI
(800x450x1950) monku TuIacTUK/ Kapkac ad.
npoduis ¢ 3amkoM (MHB. Ne 41013602357)

YuebOnas

ayIUTOpUs TS
CaMOCTOSITCILHOM
paboThI (r.
MuuypuHCK, i
WNuTepHanuonans
Hast, qoM Ne 101,
3/2390)

1. Hocka xmaccHas (uHB. Ne 2101063508)
2. Kamo3u (uHB. No 2101062717)
3. Kanrozu (uHB. Ne 2101062716)

4. Kommeiorep Celeron E3500, mar. mnata
ASUS, onep.namsats 2048Mb, monutop 19"AOC
(uaB.Ne 2101045283, 2101045284, 2101045285)
5. Komnerorep Pentium-4 (uuB.Ne 2101042569)
6. MonoOnoxk iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M

1. Microsoft Windows
XP,7 (;aumensuss ot
31.12.2013 Ne
49413124, 6eccpouHO).
2. Microsoft Office
2003, 2010 (amueH3us
or  04.06.2015  Ne
65291658, 6eccpodHo).
3. AutoCAD Design

1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ Suite Ultimate
KiaBuatypa, Mbimb (uHB. No 21013400521, | (moroBop oT
21013400520) 17.04.2015 Ne
7. Kommberorep Dual Core E 6500 (uuB.Ne | 110000940282);
1101047186) 4. nanoCAD (Bepcus
8. Kommerorep Topnamo Cope-2 (unB.Ne | 5.1 JIOKaJIbHAs,
1101045116, 1101045118, 1101045117) | obpa3oBaTenbHast

17




9. Dkpan nHa mtatuBe (MHB.Ne 1101047182) | nuneH3us, cepuiHbII
KomnbroTepHass TexHuka moakiIoueHa K cetu | Homep NC50B-270716
«MuaTepuer» n obecrneuena poctynom B DUOC | nunens3us
YHHUBEPCHUTETA. JIeCTBUTEIbHA
OGeccpouHo,
OecrutatHasi).

5. [IporpammHubIi
komiieke «ACT-Tect
Plus» (unieH3noHHBIN
norosop ot 18.10.2016
Ne JI-21/16).
6. THUC  Maplnfo
Professional 15.0 nug
Windows 11t yueOHBIX
3aBeICHUN
(TMIIEH3UOHHBII
norosop ot 18.12.2015
Nel123/2015-y)

Pabouas mporpamMma JuCHUIUIMHBI (MOAYIsI) «BHOTEXHOIOIHUS MUKPOOPIaHU3MOBY COCTaBIIEHA
cormacio ®I'OC BO mo wnanpasnenuto 19.03.01 — buorexnonorus, (ypoBeHb OakaliaBpuaTa)
YTBEPKIECHHOTO MpuKa3oM MuHucTepcTBa oOpazoBanus u Hayku PO Ne 736 or 10.08.2021.

ABTOp (BI):
JIOIIECHT, K. C.X. H. XosanoBa E.B.

JIOILIEHT, K. C.X. H. Twurona JI.B..
Penienzent CyBopoB B.H. nonent, kadenpsl arpoXxuMuu, MOYBOBEICHUS U arPOIKOTIOTHH

IIpoepamma paspabomana ¢ coomeemcmeuu ¢ mpevoganuamu ®IOC BO

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

IIporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOH  KOMHUCCHH
[TnonooBomHoro uucturyra uM. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8 or
«18» ampens 2022 r.)

[Iporpamma yTBepsKIeHa perieHueM Y 4eOGHO-MEeTOAMYECKOI0 COBETa YHUBEPCUTETA
poTokoa Ne ot «21» ampens 2022 .

Ilpoepamma oononnena u nepepabomana 6 coomsemcmesuu ¢ mpedposanuimu ®I'OC BO

[Iporpamma paccMOTpeHa Ha 3acelaHMd Kadeapbl CaJ0BOACTBA, OHOTEXHOJIOTHH U
CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyIbTyp (mmpoTokos Ne 11 ot 13 urons 2023r).

[Iporpamma paccMoTpeHa Ha 3acelaHUU y4eOHO-METOIUYECKOM KOMMCCHUM WHCTUTYTA
(byHIaMEeHTaIbHBIX M MPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna Muuypunckoro
['AY (mpotokon Ne 11ot 19urons 20231.).

[Iporpamma yTBepkAeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKOrO COBETa YHUBEPCUTETA
(mpotokos Ne 10 ot 22uronst 2023 r.).

IIpoecpamma oononnena u nepepabomana 6 coomeemcmeauu ¢ mpevosanuamu ©@IOC BO
[Iporpamma paccMoTpeHa Ha 3acelaHUM KadeIpbl CaJOBOACTBA, OMOTEXHOJOTHH H
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CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyIbTYp (mmpoTokos Ne 11 ot 03 mas 2024 1.).

IIporpamma paccMOTpeHa Ha 3acelaHud y4eOHO-METOIUYECKOM KOMMCCUM MHCTUTYTA
byHaaMeHTaNbHBIX M MPUKIAIHBIX arpobuorexHonoruii um. M.B. Muuypuna MuuypuHCKOTO
I'AY (mpotokost Ne 10 ot 20 mas 2024 1.).

[Iporpamma yTBepkJIeHa Ha 3aceaHMM Yy4eOHO-METOIMYECKOTO COBETa YHHBEPCHUTETa
(mpoTtokos Ne 9 ot 23 mast 2024 1.).

OpurnHan ToKyMeHTa XpaHUTCS Ha Kadenpe cagoBOACTBa, OMOTEXHOIOTHIA U
CEJICKIIUU CEIBCKOXO3SMCTBEHHBIX KYJIbTYP
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