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1. [Inanupyemble pe3yabTaThbl 00y4eHH s MO AUCHUININHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU
pe3yiabTatamu ocBoenuss OIIOII

1.1. Heap u 32124 TUCHUMIIJIMHBI

bakanaBp mo HampaBiaeHuto moarotoBku 35.03.04 ArpoHoMusi JOJKEH OBITh MOATOTOBJICH K

PEIICHHIO

3aga4  IpOoECCUOHATBHON JEATENbHOCTH —CIEAYIOIIUX THIIOB:

TEXHOJIOTMYECKON U OPraHU3al[MOHHO-YIPABIECHYECKOM.
Heab AUCHUIINHBI — CHOPMUPOBATH y O0YYAIOIINXCS 3HAHKS, YMEHUS U HABBIKH [0 OCHOBAM
oO1elt u crenuaabHON MUKPOOMOIOTHY U YMEHHUH UCIIOJIb30BaHUS MTOTYYCHHBIX 3HAHUH JJIs1 PEIICHUS
MPAKTUYECKHX 3a]1a4 CEIbCKOTO XO035HCTBA B COOTBETCTBHH C (DOPMYIUPYEMBIMU KOMIIETEHIIUSIMU.
3agauyu AUCHMUILIMHBI:
- U3YYHTh CHUCTEMATUKY, MOP(OJIOTHIO, TCHETHKY M Pa3MHOXXECHHE OaKTepHii; METa0O0Inu3M
MHKPOOPraHU3MOB, Y4aCTHE MUKPOOPraHU3MOB B IIPEBPALICHUAX Pa3IMYHbIX COSIUHEHNH;
— HM3yYUTh OCHOBHBIE MHKPOOPTaHU3MbI U OCBOUTH METOJBI OIpENEIeHHs] WX COCTaBa M

aKTHUBHOCTH,

MPOU3BOACTBCHHO-

— chopMupoBaTh MOHATHSA O POJU MUKPOOPTaHM3MOB IPU PEIIEHUWU CTAaHAAPTHBIX 3aJady B

00JIaCTH arpOHOMHUH.

1.2. KomneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I

OIIK-1. CnocoGeH pemaTh THUMOBBIE 3aaud MPOPECCHOHATBHON IEATENILHOCTH Ha OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX M E€CTECTBEHHBIX HAyK C INPUMEHEHUEM MH(OPMAIMOHHO-
KOMMYHMKAI[UOHHBIX TEXHOJIOTMH

Kon n naumenoBanue ®opmupyembie 3YH
UHIMKATOpa
TOCTHKEHUS 3HAHUS YMEHHUS HABBIKU
KOMIETEHIINH
N-1omnk-1 OOyuarommiicss momkeH | OOydaromuncs nomxer | OOydaromuiics
Hcnonw3yet 3HATh: YMETb: UCIIOJIb30BaTh | JOJDKEH BIIA/IETh:
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIC 3aKOHBI U MOHITHS | METOAAMHU
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX IIPUTOTOBJICHUS
TUCITUTLIAH JUTSL | TACUUTUTHH, SIBJICHUW W | TUCIUTUINH B | IpenapaToB "
pelieHus MPOLIECCOB, B  TOM | IpoheCcCHOHATHLHOM MUKPOCKOTINH—
CTaHJApPTHBIX 33Ja4 B | YMCJI€  CHCTEMATHUKY, | AesTeapHocTH,  ynpasiiaTs | (b1.0.19-H.1)
00J1acTH  arpoHOMUU | MOP(OJIOTHIO MHUKPOOHOJIOTHIECKOM
c MPUMEHEHHEM | MUKPOOPTaHU3MOB; aAKTUBHOCTBIO MTOYBHI,
UH(pOpPMaMOHHO- MTOYBEHHBIX UCIOJIb30BATh
KOMMYHHKAITUOHHBIX | MUKPOOPTaHU3MOB— nH(OpMAIMOHHBIC
TEXHOJIOTHI (b1.0.19-3.1) TEXHOJIOTHH
—(b1.0.19-¥.1)
OIIK-5. CmocobeH K y4yacTHIO B TIPOBEACHUH  OSKCHEPUMEHTAIBHBIX  HCCICIOBAHUNA B
npodeccHoHABHOMN IeATEeTPHOCTH
Kon u HaumeHoBaHue dopmupyembie 3YH
WHIUKATOpa
JOCTUKEHUS 3HaHUS YMEHHUS HaBBIKU
KOMTIETCHIINH
N-1onk-s IIpoBogut | OOGy4arommiicss qomkeH | OOydarommiics qoimkeH | OOydaronuiics JoKeH
OKCIIEPUMEHTAJIbHBIC | 3HATH: YMETh: BJIQJICTh:
MCCJIEIOBAHMUS B | METO/IbI U3YYEHHUS | aHaJM3UPOBATh JTaHHBIE | METOJIaMU
00JacTH arpOHOMHUH | KQYE€CTBEHHOTO U | MUKPOOHOJIOTUYECKOTO | OTIPEACNICHUs]  COCTaBa
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KOJIMYECTBEHHOTO aHaJn3a IIOYB, | MUKPOOPTaHU3MOB M HX
cocTaBa pacTeHui AKTUBHOCTH—
Mukpooprannsmos  — | —(51.0.19-V¥.2) (b1.0.19-H.2)
(b1.0.19-3.2)

2. Mecto nucuuminnel B ctpykrype OITIOIIT

Jucnuninaa  «MUKpoOHONOTHS»  OTHOCHUTCA K  00sA3aTeNbHOM  YacTH  IPOTPaMMEI
OakanaBpuaTa.

3. O0bEéM TUCHUNIMHBI U BUABI Y4e0HOI padoThI

OO0beM aucHUIIMHEBL cocTaBisgeT 4 3aueTHbIx eqununll (3ET), 144 akageMuueckux 4acoB (manee
yacoB). JlucuuminHa uzydaercs B 4 cemecTpe.

3.1. Pacnpenenenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboThI KonnyecTBo 4acoB
KonraktHasi pab6orta (Bcero) 64
B Tom umcne:
Jlexmuu (JI) 16
IIpakTnueckue 3ansatus (113) -
Jlabopartopusie 3ansTus (JI3) 48
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 53
KoHuTpoJb 27
HTroro 144
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiaM U TeMam
B ToM uncne "
KOHTaKTHas paboTa S
No Bcero o,
TeMBI HaumeHnoBanue paszzena u TeM YACOB CP =
JI J3 113 C
=
1 2 3 4 5 6 7 8
Paznen 1 O6mas MUKpoOUOIOTHs
1.1. | BBenenue B IUCIUIIIMHY 6 1 2 — 3 X
12, Cucremartuka, Mop(boncv)rm{, CTpOCHHE U 1 1 6 B 4 N
pa3sMHOKEeHHE OakTepuid (MPOKapHoT)
1.3. | 'eHeTMKa MUKPOOPTaHU3MOB 9 1 4 - 4 X
MuKpoopraHu3Mbl ¥ OKpYXKarolias cpeza,
1.4. | B3aUMOOTHOIIEHUSI MUKPOOPTaHU3MOB MEXIY 11 1 4 - 6 X
coboit
15, MeTabon113M MUKPOOPTaHU3MOB, MUTAHUE 12 ’ 4 B 6 X
MHUKPOOPIaHU3MOB U OMOCHHTE3
16. [IpeBparenre MUKpOOpPraHU3MaMH COEAMHEHUN 12 ’ 4 B 6 X
yriepoja




[IpeBpalieHue MUKpOOPraHU3MaMHU COEAUHEHUI
1.7. | azora, docdopa, cepsl, xene3a u APyrux 14 2 6 - 6 X
3JIEMEHTOB

Paznen 2 Cenbckox03s1CTBEHHAS MUKPOOUOIOTHS

MukpoOuoJIorys OYBHI, CUCTEMA

2.1 | ucronp30BaHMS MOYBBI U MUKPOOUOIOTHYECKUE 14 2 6 - 6 X
OCHOBBI IOBBILIECHHUSI €€ III0J0POIHs

2.2 | Mukpo6uonorus KOpMOB 14 2 6 - 6 X

73 Mukpo6roiorust NpoyKTOB )KUBOTHOBOJICTBA U 14 ) 6 B 6 X
NITULEBOJICTBA
KonTposb X X X X X 27
Hroro 144 16 48 - | 53| 27

4. CTpyKTYypa M coiep:KaHue 1 CUHIIMHbI

4.1. ConepxaHue TMCUMILIAHBI

Pa3nen 1 O6masi MUKpPOOHOJIOTHA

1.1 IIpeameTt, ucTOpHS U 321241 MHUKPOOHOJIOTHH

[Ipeamer, MecTo U POJIb MUKPOOHOJIOTHU B CHCTEME OMOJIOTHUECKUX U CETbCKOXO035HCTBEHHBIX
Hayk. Mcropus mukpoouonoruu. OTKpeITHE MUKpOOpraHu3MoB AHTOHHM BaH JleBeHrykom. Ilepuon
OECCUCTEMHBIX HAOMIOICHUN («OMHUCATEIbHBIA MEPUO» B Pa3BUTHU MUKpoOuosioruu). Habmronenus
H.C. CawmoitnoBuua, M.M. TepexoBckoro. Otkpeitus Jlym Ilacrepa (mpupona OpoxkeHHS,
BO30OyauTenn 0osie3HER ).

1.2 Mopdosaoruss MUKpOOPraHu3MoB

MuKpoopraHu3Mbl - MPOKApUOTHI, BSYKApUOThl, HMX OCHOBHBbIE paznuuus. [IpuHLHUIEI
CHCTEMAaTHUKH (TaKCOHOMHUU) OaKTepuil.
Mopdomorust ~ Oakrepuii.  CtpoeHue  kierok  Oakrtepuwii.  KierouHnele — CTEHKH

IPaMIIOJIOKUTENBHBIX W TpaMOTpULIATeNbHBIX Oaktepuil. Kamcynsl (M ciu3ucThie  CIIOM),
[UATOIUIa3MaTHYecKasi MeMOpaHa, XTyTUKH, GuMOpun (i) y OakTepuid, BKIIOUEHHUS, UX COCTaB
¢GbyHKIMU. DHIOCTIOPHl M LUCTHI OakTepuil. PocT u pa3sMHOXKEHHE MUKPOOpPraHu3MoB. CriocoObl
Pa3MHOKEHHUSI MPOKAPUOT (0aKTepuid, aAKTHHOMHMIIETOB, ITMAHOOAKTEPHHA).

1.3 I'eneTuka MUKPOOPraHU3MoOB

I'enernveckuit ammapar y mnpokapauT. Perumkanus JAHK. Momudukanum, myraruu u
pexkoMOMHauMu. MyrtareHHble  (QakTopbl. ['eHeTMdyeckne pPEKOMOMHAIMM Y TPOKApUOT -
TpaHcopmalsi, TPAaHCAYKIUS, KOHbIorauus. BHexpomMocoMmMHbIe (DaKTOpPBl HACIEICTBEHHOCTH -
IUTa3MUBI U TPAHCIIO30HBI OakTepuil. ['eHHas mMH)keHepusi B MUKpoOuosoruu. [lomyyeHne 1eHHBIX
($hopM MUKPOOPTraHU3MOB ISl CEIBCKOTO XO035HCTBA U MPOMBIILIECHHOCTH.

1.4 MukpoopranusMsbl 4 OKpPYKaloIas cpeaa

OTHolIeHHE MUKPOOPTaHU3MOB K (haKTOpaM BHEUIHEH cpesibl. 3aBUCUMOCTh MUKPOOPIaHU3MOB
OT BOJIHOTO pekuma cpenibl. OCMOTHYECKOE JaBJIeHUE KIETKU y Pa3HbIX TPYMII MUKPOOPTaHU3MOB U
UX OTHOILIEHHE K Pa3HbIM YPOBHSM BJIQXKHOCTH cpelibl. BiusHUe KHUCIOTHOCTU Cpelbl HA pa3BUTHE
OTIENbHBIX MUKpOOpraHn3MoB. Kputnueckue 3HaueHust pH B xKHU3HENEATEIbHOCTH MUKPOOPTaHH3MOB.
OTHOIICHHE MUKPOOPTAaHU3MOB K KUCIOPOAY. AdpoObl 1 aHa3poOb! ((paKkyIbTaTUBHBIC U OOJUTATHBIC).
OKUCINTENEHO-BOCCTAHOBUTENIBHBIN MOTEHIMAI CPE/Ibl M Pa3BUTHE Pa3HBIX TPYII MUKPOOPTaHU3MOB.
Bnusinue naBneHus, XMMHUYECKHMX BEIIECTB, pajuallii Ha MHKPOOpPraHW3Mbl. Pasnmuune peakuuii
BEreTaTHUBHBIX KJIETOK MUKPOOPTaHU3MOB U HJIOCIIOp OaKkTepuil Ha BHEIIHHUE BO3/ICHCTBHSL.

1.5 O0MeH BemecTB (MeTa00IM3M MHKPOOOB)

XUMHYECKUH COCTaB MHUKpOOHOW KieTkh. Poinb ¢depMeHTOB B  IKH3HEIEATCIbHOCTH
MUKpoopranu3MoB. [lutanue wmukpo6oB (anabomusm). Tunbel nutanus. Jlpixanue MHKPOOOB
(xaTabomu3M). THIEI ABIXaHUS.




1.6 IIpeBpamenne MUKPOOPTraHM3MAMHU COeIMHEHHH yriepoaa

3HaueHue MPOLECCOB MPEBPAILIEHUS YTIIIEPOJOCOepKAIINX BEIIECTB B KPYTOBOPOTE yriaepoaa
B NpUpOAEC U pOJb MHUKPOOPTaHM3MOB B paclajze OpPraHMYeCcKOro BellecTBa. MOJIOUYHOKHCIIOE
Opo’keHHe U ero Bo30ynuTeny. 3Ha4yeHHe MOJIOYHOKUCIIOrO OPOKEHUS B MUIIEBON MPOMBIIIIEHHOCTH
u ObITy (NIpH KOHCEPBHPOBAHUH, IMOJYYCHUHM MOJIOYHOM KHCIIOTHI, HMPOHU3BOJCTBE KHCIOMOJIOYHBIX
MIPOJYKTOB, ChIpa), MPHU CUIIOCOBAaHUU, CEHAXXUPOBAHUU KOPMOB.

CrniuproBoe Oposxenue. Jpoxoku (pakyabTaTUBHBIE aHAIPOOBI) KaK BO30OYIUTENU CIUPTOBOTO
OpoxeHusl (TUKHEe W KyJIbTypHBIC, HU30BbIE W BEpxXOBbIe). VCMOIb30BaHUE APOAOKEH B CIIMPTOBOM
MIPOMBIIIJIEHHOCTH, BUHOJIEJINY, TMBOBAPEHUH, XJI€00NeUeHNH, PU U3TOTOBJICHUN Kedupa, KyMbIca.

IIponieccbr OpokeHuid, BbI3bIBacMble Oaktepusmu poga Clostridium. MacnsHokucnoe u
areToHoOyTHII0OBOE OposkeHus. MacisiHOKHclIoe OpoKeHHEe NMEKTHHOBBIX BEIECTB U €ro 3HaueHHUE B
nepBUYHON 00paboTke J1yOOBONOKHUCTBHIX pacteHuid. bakrepum ponma Clostridium u Opoxenue
L[EJUTIONIO3BI.

1.7 IlpeBpaimenne MUKPOOPTraHM3MaMHU cOeJMHEHMI a30Ta, pocdopa, cepsl, xkeae3a

AMMOHUGUKALIMA a30TOCOAEPKAIIUX OPraHMYEeCKUX BEUIECTB. 3HAUE€HHWE MUHEpaIN3aluu
a30TCOJIEPKAIUX OPTaHMUECKUX COeAUHEHHH (0eTKOB, HYKJICHMHOBBIX KUCIOT, MOYEBUHBI, MOUYEBOI U
TUIIYPOBOM KHUCIIOT, XUTHUHA). Pa3noxeHne OEIKOBBIX BEIIECTB B a3pOOHBIX U aHAPOOHBIX YCIOBUSX.
Bo30yaurenu mnpouecca muHepanuzanuu. Ilpomecchl MuHepanu3anmMyd NpU XpaHEHUH IUIOJOB U
oBomieH. [[puunHbBI TOPUH CENBCKOXO3SIMCTBEHHON MPOAYKIIMUA U BO3MOKHOCTH €€ MPEyIPEKICHNUS.

[Iponieccsr HuTpudukanuu. OkxucieHHMe aMMuaka B a3oTHyro kuciaoty (1 um I ¢dassr
Hutpudukanum). [lonoxurenbHoe U OTpULIATEILHOE 3HAYCHNE HUTPUPUKALIUH.

[Iponieccsr  nenutpudukanuu. BoccraHOBIEHME HUTPATOB W HHUTPUTOB C 0Opa3oBaHHUEM
MOJIEKYJISIPHOTO a30Ta (AeHUTpuUKaLusi). ACCUMUISIUOHHAS W JAUCCUMUJISIMOHHASHUTpATpE-
AyKuusi. 3Ha4YeHHe 3TUX TIpoleccoB. Bo30yauTenu npouecca aeHuTpupukanuu. Perymsamus mporecca
JNeHUTPU(UKALIMY arpOTEXHUYECKUMH MpUEeMaMHu.

Azotopukcanus. buonormueckas u abuonormueckas (Qukcanus arMocepHOro azora.
DOHeprodPpPeKTUBHOCTh W «IKOJOTHYECKAss YHCTOTa» OHOJIOTMYECKOTO a3oTa. Pukcanus aszora
atMocepsl  MHKpoopranuzMamu. CBOOOAHOXKMBYIME, AaCCOLUMATHBHBIE W CHUMOMOTHYECKHE
a30T(huKCcaTOpbl — adpoOHBIC U aHadpoOHbIe Gopmbl. [[nanHoOaKTEpHK, YCBaUBAIONIHNE MOJICKYJISIPHBII
a3oT.

Cumbunotnueckas azoTdukcanuu y 6000BbIX pacteHuil. KimyoeHbkoBbie OakTepun (pu3odun),
UX CBOWCTBA: CHEIU(PHUYHOCTh, BUPYJIEHTHOCTb, AKTUBHOCTb, KOHKYPEHTOCIIOCOOHOCTH. Y CIIOBHS,
onpenenstomue 3hPeKTHBHOCTE 6000BOPH300HATBHOTO CUMOHO03a.

Posib MUKpOOpPraHU3MOB B BBICBOOOKJICHUN KUCIIOTHI U3 OpraHndeckux (ochopocoaepraniux
coequHEHNl U B mepeBoie ¢ocdaTtoB B pacTBOpUMOE cOCTOsHHME. buonorumueckoe CBs3bIBaHUE
¢dochopa. BoccraHoBieHHE ~ OKHCICHHBIX  COeAMHEHUH  ¢ochopa H  BO3MOXKHAS  pOIb
MHUKpPOOPTaHHW3MOB B 3TOM Ipouecce. Poib Mukpoopranu3zMoB B pochopHOM NUTAaHUU PACTEHUH.

KpyroBopor cepsl B mnpupoze. OOpa3zoBaHue CEepoOBOAOPOAA U3  CEPOCOACPIKALINX
opraHu4eckux coeauHeHnii. OO0pa3oBaHUE CEPOBOAOPO/IA U3 MUHEPAIBHBIX COSIUHEHUH (CYIh(haToOB)
¥ MHKPOOPTaHU3MBbI, BBI3BIBAIOIINE 3TU Mpouecchl. OKUCIEHNEe MUKPOOPraHU3MaMHU CEPOBOIOPOIa B
cepy W cepHyr kuciory. CepobakTepuu W THOHOBBIC OakTepuu. 3HaueHue cyiabdodukcanmm u
necynbhopuKcauy B Ipupoe.

[IpsiMmoe M KOCBEHHOE y4acTHE IOYBEHHBIX MHUKPOOPIaHM3MOB B IPEBPALICHUSIX >Kenesa,
Maprasna, amroMuHus. OKHCIEHHE U BOCCTAHOBIICHHE COCIMHEHUH J>Kelle3a MHKPOOpPTraHHU3MaMH.
XapakTepucTrKa OCHOBHBIX IPEICTaBUTENCH jkene300akTepuid. TpancopMaiusi MUKpOOpraHu3MaMu
COCMHEHUI KallbI[Usl, MarHus, KPEeMHHUs, KaJIUs U JPYIHX DJIEMEHTOB. 3HAYCHHE CampoTPO(HBIX
MHUKOIUIa3M (METaNIOTeHHyMa) B aKKyMYJISILIM JKeJe3a, Mapraiia, alIloMUHUSL.

Pa3nen 2 CenbCckoxo3siiiCTBEeHHAsi MUKPOOHOI0THS

2.1 MuKpoO610JI0THS TOYBbI

Pa3BuTue B3IS0B YYEHBIX Ha POJIb MHKPOOPTraHM3MOB B 00pa3oBaHMM MOYBBI. DakTophl
cpeabl, omnpenensoomue (HOpMUPOBAHME MHKPOOHBIX —accouuanuil. MUHKpOOpraHu3Mbl —IOYB
pa3nuyHbIX TUMOB. Hakoruienue rymyca u pOpMHUpPOBAHUE CTPYKTYPHI IOYBHI.
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2.2 MuKkpo610J10THsI KOPMOB

CeHo 00bIKHOBEHHOE M Oypoe. MUKpOOHOIOTHUYECKHE MPOIECCHI MPHU 3aTsDKHOU (HapYIIEHHO)
CYILIKE CEHa, YCHJIMBAIOIIME MOTEPU MUTATEIbHBIX BEIIECTB B CEHE, U MEPHI MPEAYNPEKIECHUS OTEPD.
SBnenne TepMoreHeza (camMopa3orpeBaHUs) TPU YBIAXHEHWHW CE€HA W CMEHAa MHUKPOQIIOPHI.
[TonoxurenbHOE W OTPULIATETLHOE 3HAUCHHE TEPMOTeHE3a IMpU NPHUTOTOBJICHHH CEHA, 3€PHOBBIX
KopMOB. «bypoe» ceHo («camompenasi coJioMa») KakK pe3yabTaT yMEPEHHOTO0 TEepMOTeHE3a,
OOYCIIOBJIGHHOTO KH3HEACSITEILHOCThI0 MHUKPOOPTaHU3MOB. [lnecHeBeHME M CaMOCOTPEBAaHHE —
TJIaBHbIE MPOOJIEMBbI XpaHEHUSI.

CunocoBanue — KOHCEpPBUPOBAHHE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpOXKEHUS.
MukpoOHOIOTUYECKHE TIPOIECCHl TPH TOPSYEeM U XOJOJHOM CIOCOOE CHIIOCOBAaHUS U UX
perynupoBanue. CeHaxupoBaHWEe (M 3€pHOCEHAX) KaK CIOCOO MPUTOTOBJICHHWs KOpMa Ha OCHOBE
CO3MaHUs «(PHU3UOIIOTUYECKON CYXOCTH» JJii MHUKPOOPTaHU3MOB. Y CIOBHS, CIIOCOOCTBYIOIINE
COXPAHHOCTH CEHaXXa, 36PHOCECHAXKA.

2.3 Mukpo61o0/10rusi NPOAYKTOB )KMBOTHOBOACTBA U NTHLEBOACTBA

Hcrounnku nepBUYHON MUKPOQIOpEl MoJIoKa. I3MeHeHre cocTaBa MUKPOOPTaHU3MOB MOJIOKA
MpU XpaHEHUU W TPAHCIOPTUPOBKE. MeTonbl macTepusanuu Mosioka. [Topoku Mooka MHKPOOHOTO
MPOUCXOXKACHUS. MUKpPOOUOJIOTHS MUTHEBOTO M CHIPOro MoJioKa. IlaToreHHble MUKpPOOPTraHU3MBI.
CaHunTapHas OLIEHKa MOJIOKa.

MukpoOuosioruss MOJOYHBIX HPOAYKTOB. KucCIOMOnO4YHBIE TMPOIYKTHI U HAMHUTKH.
MukpoOuonornyeckass  XapakTepucTuka  3akBacok.  CaHUTapHO-TUTHEHHYECKUNW  KOHTPOJIb
ITPOU3BOJICTBA MOJIOKA U MOJIOYHBIX POAYKTOB.

OTtpaBneHus IpH UCIOJIL30BAHNN HETOOPOKAYECTBEHHBIX MOJIOYHBIX MTPOYKTOB.

MuxkpoOuosnorus Msica U MSICHBIX NPOAYKTOB. McTouHMKN GakTepuasbHOr0 00OCEMEHEHUs Msica
(mepBuuHas W BTOpUYHAs OakTepuanbHas oOcemeHeHHOCTh). CoaepKaHWe U paclpeneneHue
MHUKPOOPraHU3MOB B Msic€ ITPU XpaHEeHUHU. [IopoKku mMsca U MACHBIX IPOIYKTOB.

MukpoOuoIoTHsT Ul CETbCKOXO3SIMCTBEHHON NTUIBI. VCTOYHMKKM OOCEMEHEHHUS U ITyTH
MIPOHUKHOBEHUSI MUKPOOPTaHU3MOB B siijo. CriocoOwl xpanenus siuil. [lopya Ul U IyTH CHUKEHUS
ux OakTepuallbHON 00ceMeHeHHOCTH. KoHCepBHpOBaHUE SIHII.

4.2.ConepxaHue JeKIuii

No KonuuaecTBo
HaunmenoBanue JieKIinu
JIEKIINHU JacoB

BBenenne B aucuumiauny. [Ipenmer, mMecto u pojiab MHKPOOHOJOTHUH B
cucreMe OHOJIOTMYECKMX U  CENbCKOXO3SIMCTBEHHBIX HayK. 3ajadu
MukpoOuonoruu. Mcnonab3oBaHue MUKPOOPTaHU3MOB B HEKOTOPBIX 00JacTsIX
yeJoBeyeckor aearenbHocTd. Mcropus hopMupoBaHust MUKpPOOHOJIOTHH Kak
HayKH.

Cucremaruka, Mop¢oJsiorusi, CTpoeHHMe W Pa3MHOKeHHe OaKTepuil
(mpoxapuor). Cucremaruka MHUKPOOPTraHU3MOB. Mopdomorus
MUKpOOpraHu3MoB. Pukkercun (dopma, cCTpoeHHE, pacnpoCTpaHEHHUE).
Muxomnasmsl (popma, cTpoeHue, pacrnpocrpanenue). L — ¢popmbl 6akTepuit
(bopma, cTpoenue, pacnpocTpaHeHue). AKTHHOMUIIETH ((hopma, CTPOCHHE,
pacripoctpanenue). [lnanobGakrepun (popma, CTpoeHUE, pacmpoCTpaHEHHeE).
Bupycsi (hopma, ctpoenue, pacnpocTpaHeHHUE)

I'enernka MHUKPOOPTraHU3MOB. HacnencrBennbie (bakTopsI
MHUKPOOPTaHU3MOB. MexaHI/ISMI:I, BBI3BIBAOIIIME HU3MCHCHUA reHEeTUYECKOU
nHpopmanuu. Mytamuu. ['eHernueckue pexomOuHauu. IIpakTHdyeckoe
HUCITOJIB30BaHUC I[OCTI/I)KGHI/Iﬁ TCHCTUKHU MUKPOOPIraHU3MOB.

MuKpoOpranu3mMbl M OKpY/KalOIiasi  cpeAa, B3aMMOOTHOILICHMA
3 MHMKPOOPraHMU3MOB MesK1y co000i M ApyrumMu cyuecrBamu. dusnyeckue 2




¢bakTopsl. Xumuueckue (pakropbl. B3auMOOTHOIICHUS MEXIYy OpraHU3MaMu:
Tpodudeckas U aJuIeTOXUMUYECKas IPUPoJa B3aUMOCBsI3ei

MeTa060/13M MUKPOOPTaHU3MOB

XUMHUYECKUH COCTaB KIETOK MHKpOOpraHusmoB. Ponb ¢depmeHTOB B
KHU3HEEATEIbHOCTH MUKPOOPraHn3MoB. CrocoObl MUTAaHUS U MOCTYIUIEHUE
MUTATENbHBIX BEIIECTB B KJIeTKy. [loTpeOHOCTh B *kKene3e, KalluH, Kalbliuy,
MHUKPOJIEMEHTAaX, BUTAMUHAX, pOJb ITHX COECIMHEHUH B MeTaboIu3Me
KJIETOK. buocuHTe3 OenkoB, yrieBOAOB, JHUMHJIOB, HYKICHHOBBIX KHCIOT,
aMHUHOKHCIIOT

IIpeBpalmenne MHKPOOPraHW3MaMH COCAUHEHHMH Yyriepoaa, a3ora,
docdopa, cepsl, xese3a

KpyroBopor yrieposa B mpupoie U poJib MHUKPOOPTAHM3MOB B pacraje
OpPraHMYEeCcKOro BemiecTBa. MOJIOUHOKHCIOE OpOKEHHE W €ro BO30YIUTENH.
CrupToBoe OpokeHue. MacnssHOKUCIOe OpoxeHune. AIpoOHOE pa3loKeHUe
1esutro03el. O0pa3oBaHre KUCIOT (YKCYCHOH, SIOJIOYHOM | JIp.)
Munepanuzanus — (aMMOHU(UKANKA)  a30TCOACPKAMUX ~ OPraHUYIECKHUX
coenuneHuit. [Iporiecchl HUTpUUKAIUU U TeHuTpUUKauu. buogornyeckas
¢bukcanust MojekyisipHoro aszora. IlpeBpamienue ¢ocdopa. IlpeBpamienus
cepnl. [IpeBpanienus xenesa

Muxkpo0nonorusi no4BbI

[TouBeHHass MUKPOOMOJIOTHS, BOSHUKHOBEHHE U pa3BUTHE. MUKpPOOPTraHU3MbI
B TIOYBC KaK Cpcac O6I/ITaHI/I5I. Ponp mouBeHHEBIX MHUKPOOPraHUu3MOB B
00pa3oBaHNM U pa3pyIICHUH NeperHos (rymyca). Biusaue 06paboTKH MOYBHI
U BHCCCHUA MHUHCPAJIbHBIX y,[[O6p€HHﬁ Ha OCATCIBbHOCTH MUKPOOPIraHU3MOB.
Bnusinue Menuopanuy moyB Ha MHKPOOHOJOTHYECKHE MPOIECCHl U COCTaB
MHUKPOOPraHW3MOB.  BriusiHme  ceBOOOOPOTOB M MOHOKYJIBTYp  Ha
MUKPOOPTaHHU3Mbl TTOYBBI

Muxpobunosnoruss KOpMoB

CuHTe3 KOpMOBOTrO Oelka W aMHHOKHCIOT MHUKpoopraHuzMamu. CuHTe3
MHUKPOOpPraHW3MaMH BUTAaMHMHOB U (PepMEHTOB. MUKpPOOPraHU3MBI KOPMOB.
Cymka ceHa. KoncepBupoBaHue 3eJI€HbIX KOPMOB

Muxkpo61o10rusi NpOIYKTOB KHBOTHOBOJICTBA U NTHLEBOACTBA
N3menenne coctaBa MHUKPOOPTaHM3MOB MOJIOKA TpU XPaHCHUH |
TpPaHCHOPTHPOBKE. JlMHAMHMKA MHKPOOMOJIIOTUYECKUX U OMOXMMHUYECKHX
MPOIIECCOB B MOJIOKE. MuUKpoOHosornueckas XapakTEpPUCTHKAa 3aKBAaCOK.
CaHHTapHO—FHFHGHH‘{€CKHI>'I KOHTpO.HB HpOI/IBBOI[CTBa MOJIOKA WU MOJIOYHBIX
MPOAYKTOB. MUKpOOHOJIOTHS Msica U MSICHBIX TpoaykToB. CoaepikaHue u
pacmpesielieHie MHKPOOPTaHU3MOB B MsCe NpHU XpaHEeHUH. MUKpOOHOIOTHS
SIUII CEIbCKOXO3IMCTBEHHOMN ITHIEI

Hrtoro

16

4.3. Conep:xaHue 1a00paTOPHBIX 3aHATHIA

o/a

HanmMenoBanue 1a00paTOpHBIX 3aHITHI

KonnuectBo
JacoB

Mukpockon

2

MeTo/ 16l MPUTOTOBIICHUS IPENAPaTOB MUKPOOPTaHNU3MOB

Mukpobuosiornyeckas TeXHUKa M anmnapaTypa

HpI/IFOTOBHeHI/Ie MUTATCIIBHBIX CPCA

N (BN —=

KonnuecTBeHHBIN y4e€T MUKPOOPTraHU3MOB B Bojie. CaHUTapHask OLEHKA BOJIbI

(B~
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KonnyecTBeHHBIN y4eT MUKPOOPTaHU3MOB B ITouBe. Briienenue 6akrepuii B
YHUCTYIO KYJIbTYPY

MOoJI0YHOKHCII0€, MACIITHOKUCIIOE U CIUPTOBOE OpPOKECHHE

AMMoHuduKkanms OETKOBBIX BEIIECTB © MOYEBHUHBI. A30TOUKCUPYIOITHE
O6aktepun. bakTepuanpHble yao0peHus

O| o0 || &

[TpeBpameHrie MUKpOOpraHu3MaMu coetnHeHui ocdopa, cepsl, xKenesa

HccnenoBanue snupUTHON MUKPODIOPHI 3epHA K MUKPOOHOIOTMYECKHIMA
aHaJIN3 CHJIOCa

11

MukpoOnoIoTHst MOJIOKAa M MOJIOYHBIX TPOJTYKTOB

12

MukpobuoIIorus Msica u sivil

NN O | DN s

Hroro

4.4. Copepxxanue NpaKTHYECKHUX 3AaHATHH

[TpakTrueckue 3aHATHS HE TPEyCMOTPEHBI YUEOHBIM TLIAHOM.

4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yYaOIIUXCs

4.5.1. Bunsl caMoCTOATENbHOM paboThl 00yJaronuxcs

Bunpl camocTosTenbHON paboThl 00yJarOIIHXCS KonnuecTtBO yacoB

[ToaroroBka K 7a00paTOPHBIM 3aHATHUSIM M K 3aLIUTE JIAOOPATOPHBIX paboT

24

CaMocCTOSTEIIbHOE N3YUCHUC OTHCIBbHBIX TCM M BOIIPOCOB

19

IToaroroBka K IPOMEKYTOYHOH aTTECTALUU

10

Hroro

53

4.5.2. ConepaHue CaMOCTOSTEILHON pabOThl 00yJaroIuXcs

HaumeHnoBanue TeM 1 BOIPOCOB

KonnuectBo
4acoB

IIpyuynHBI TOPYM CENBCKOXO3SMCTBEHHOM MPOLYKIIUU U BO3MOXKHOCTH €€
IPEIYNIPEKICHHUS.

[onmyyenue raurepuHa Mpu COUPTOBOM OpPOKEHUHU MPU U3MEHEHUH YCIIOBHMA
BBIpAIIMBAHUS JIPOMOKEH.

Hcnonp30Banue IpoxiKel B CIIMPTOBOM IPOMBIIUIEHHOCTH, BUHOACIINH,
IIMBOBAPEHUH, XJ1€00NEeUEeHUH, TPU U3rOTOBJICHUH Keupa, KymbIca.

3HaueHUe MOJIOYHOKHUCIIOTO OpOKEHUS B MUIIEBON MPOMBILIUIEHHOCTH U OBITY
(TIpy KOHCEPBUPOBAHUH, TIOJYUYEHUU MOJIOYHOU KHCIIOTHI, IPOU3BOJICTBE
KHCJIOMOJIOYHBIX TPOJIYKTOB, ChIPa)

3HaueHre MOJIOYHOKHUCIIOTO 6pO)KeHI/I$I IIpu CUJIOCOBAHWH U CCHA)KUPOBAHUU
KOPMOB

Jpixanme Mukpo0OoB (katabonm3m). TUTIBI TpIXaHUS.

[Tutanne MukpoOoB (aHaboIM3M). TUTIBI TUTAHMS.

Posib (hepMEHTOB B )KU3HEACSATEIHHOCTH MUKPOOPTaHU3MOB.

[S—y U U, [S—

O PN N

Pa3nuune peakumii BereTaTUBHBIX KJIETOK MUKPOOPTaHU3MOB M 3HIOCIIOP
OakTepuii HAa BHENIHUE BO3JICHCTBUS.

p—

10.

['eHHas nHXeHepusi B MUKPOOUOJIOTHH.

11.

Cnoco0bI pa3MHOXKEHHUS MTPOKAPUOT (OaKTeprii, aKTHHOMHUIIETOB,

1uaHo0aKTepHil).
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12. | Kancyssl (M CIM3UCTBIE CIION) 1
13. | Knerounsie CTEHKH TpaMITOIOKUATEIBHBIX U TPAMOTPHUIIATEIBHBIX OaKTEPHUH. 1
14. | Uctopus MUKpOOHOJIOTHH. 2
15. | Mukpoopranu3mMbl OYB Pa3IUIHBIX TUIIOB 2
16. | Hakomnenne rymyca u GOpMupoBaHHE CTPYKTYPBI IOUBBI 2
17. | Xapaktep B3aMMOOTHOIIEHUN MEX]1y MUKPOOpPraHU3MaMu 2
13, AHTaroHucTH4eCcKoe AeicTBre SNUPUTOB K PUTONATOTEHHBIM )
MHUKpPOOpPraHu3Mam
19 EcrecTBenHas Mukpodiopa mOBEpXHOCTH PACTCHUM (CTEOICH, TUCTHEB, ’
" | INIOJIOB ¥ OBOILICH )
3aBHCHUMOCTh COCTaBa AMUPUTHBIX MUKPOOPTaHU3MOB OT BHJIa, COPTA, CTAJAUU
20. | pa3BUTHS PACTEHHS, HACEKOMBIX, KJIIMMAaTa, MECTOMO0KEHUS (OTKPBITHIA UITN 2
3alUIIEHHBIN TPYHT)
21, KOpHeBBEe (pu30IIaHa) ¥ MIPUKOPHEBBIE (prU30ocdepa) MUKPOOPTaHU3MbI )
pacTeHuit
2 PusocdepHbie 1 MoUBeHHBIE MUKPOOPTaHU3MBbI KaK HHTHOUTOPHI pOCTa )
" | pacTeHuid, mpoynupyomue GUTOTOKCHHBI
73 Ceno o0bIkHOBEHHOE U Oypoe. «bypoe» ceHo Kak pe3yabTaT yMEPEHHOTO ’
" | TepMoreHesa, 00yCIOBICHHOTO KHU3HEACSITEIbHOCThIO MUKPOOPTaHU3MOB
o MuxkpoOuosnornyeckue NpoIecchl Mpy ropsiueM U XO0JIOJHOM Crocooe )
CHUJIOCOBAHMS M UX PETyITUPOBAHUE
75 CenaxxupoBaHH€ (M 36pHOCEHAX) KaK CITOCO0 MPUTOTOBIICHUS KOpMa Ha ’
" | ocHOBe co3nanusl «(pU3UOTOTHUECKON CYXOCTH» JJISi MUKPOOPTraHHU3MOB
26. | CanuTapHO-TIOKa3aTEIbHBIC MUKPOOPTaHU3MbI KOPMOB 2
7 CaHuTapHO-TUTHEHUYECKUI KOHTPOJIb IPOU3BOICTBA MOJIOKA U MOJIOYHBIX ’
IPOJYKTOB
28. | Mukpobuosornueckas XapakKTepUCTHKA 3aKBACOK 2
29 HcTounuku 6akTepraabHOro ooceMeHeHus Msca (MepBUYHAsS U BTOpUYHAs ’
" | GakrepuanbHas 00CEMEHEHHOCTh)
30. MuUKpOOHOIOTHS SIUTT CETHCKOX035HCTBEHHON TITUITBI 2
31 CoBpeMeHHbIE KOJIOTHYECKH 0e30IacHbIe TEXHOIOTHH MepepadOTKH 0TXO0/10B ’
JKUBOTHOBOJICTBA
3 [ToryueHnue MOJIEKYJIIPHOTO BOJOPO/Ia, CIIUPTOB, alleTOHA U APYTUX )
IPOAYKTOB U3 OPraHM4ECKUX OTXO0JI0B
33 HpOl\fI)IH_U'IeHHOC MOJIy4eHHE KOPMOBBIX JOOABOK M3 OTXOJI0OB CEIbCKOTO ’
XO035I1CTBA
HTroro 53
S. YueOHO-MeTOoAHYeCKOe o0ecnedeHne CaMOCTOATEIbHO padoThl 00y4AOIIMXCS 10
AUCHMILINHE
YuebHO-MeToan4ecKkue pazpadbotku umerorcs B Hayunoit 6ubnamoreke d®I'BOY BO HOxHo-
VYpansckuii 'AY:

1.

Muxkpobuosiorusi [DIeKTpOHHBIM pecypc] : MeTOA. yKa3. K CaMOCTOSITeNbHOM paboTe mo
TUCLUUIUIMHE [A7S1 CTYAEHTOB arpoOHOMHYECKOTo (aKyiapTeTa OYHOM (QOpMbI OO0y4YCHHS,
oOydJaronuxcsi 1Mo mporpamMmaM OakajaBpuaTa IO HampaBiieHUsM mnoArotoBku: 35.03.03
Arpoxumust u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamosoactBo, 35.03.07
TexHomorusi MPOW3BOJACTBA M TMEPEepPabOTKH CEIIbCKOXO3SIMCTBEHHON NPOIYKIMU]| / COCT.
Uunsiera 10.3. ; Oxuo-Ypansckuit I'AY, UHcturyr arposkonorun .— Mmuacckoe: FOxHo-
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VYpaneckuit  I'AY, 2020 .— 27 c¢. —Jocryn wu3 sokampHOM cetm MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxpl 18.pdf

6. ®oH/1 OLIEHOYHBIX CPEICTB 1JIsl IPOBEACHUANPOMEKYTOYHOM aTTeCTAlUHM 00y4AIOIIUXCH 110
AUCHMILIAHE

Jnisi ycTaHOBIIGHHMSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommxcst TpedoBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHHUS
NPOMEKXYTOUHOM aTTecTaluu OoOydaromuxcss 1o JucuuiuinHe. QOHJ OLEHOYHBIX  CPEICTB
npenacrasicH B [Ipunoxenun.

7. OcHOBHASI U IONMOJTHUTEIbHAS Y4eOHasl JIMTEePaTypa, HeoOXoAuMasi 1JI 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas uteparypa umeercs B Hayunoit Oubnnoreke U
ANEKTPOHHOU HH(pOpMamoHHO-00pa3oBarensHO cpene PI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas1 iUuTEpaTypa

1  Muxkpobuonorus [DnexkTpoHHbI pecypc] : yuebHoe mocobue / P.I. T'ocmanoB [m nmp.]. —
OnexktpoH. aaH. — Cankr-IlerepOypr : Jlawp, 2019. — 496 c. — Pexum gocrymna:
https://e.lanbook.com/book/112044

2 Kasumupuenko, O. B. IIpaktukym o mukpoouosoruu : yaebnoe nmocodue / O. B. Kazumupuenko,
M. 10. Kotnspuyk. — Cankr-IletepOypr : Jlanp, 2020. — 124 ¢. — ISBN 978-5-8114-4261-4. —
Texcr: onextpoHHsiii / Jlamp @  snekTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/133904

3 CanuTapHas MUKpOOHOJIOTHS [ DIEeKTpOHHBIN pecypce] : yueOHoe mocooue / P.I'. 'ocmanoB [u mp.].
— DOnektpoH. naH. — Cankr-IlerepOypr : Jlanp, 2018. — 252 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/103139

4  CanurapHas MuKpoOuosorus [DnekTpoHHBIH pecypc]: ydeOHoe mocobme / H.A. Oxepenona,
A.®. Imutpue, B.IO.Mopo3zoB u gap. ; PenepaibHOE TrOCYIapCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEKIECHUE BBICHIETO0 MPOodeccCHoHANbLHOTO 00pazoBaHuss CTaBPOIOJIBLCKHIA
rOCyJIapCTBEHHBI arpapHblii yHuUBepcuTeT. - CraBpomnoisib :Arpyc, 2014. - 180 c. - Pexum
nocrymna: http://biblioclub.ru/index.php?page=book&id=277428.

JonoaHuTebHAS IUTEpATypa

1 Kparkuii cnoBapp  MHKPOOHMOJIOTUYECKUX, BUPYCOJOTHYECKUX, HMMYHOJIOTHYECKUX U
AMHU300TOJIOTMYECKUX TEPMUHOB [DnekTpoHHbId pecypc] : cmoB. / P.I. T'ocmanoB[u ap.]. —
Onexktpon. paH. — Cankrt-Ilerepoypr : Jlaws, 2017. — 304 c. — Pexum nocryma:
https://e.lanbook.com/book/89929

2 3rozunHa, O.B. O6mas mukpobuonorus : sadbopatopusiii npaktukyMm / O.B. 3103una ; TamOoBckuit
TrOCYJapCTBEHHBIM TEXHUYECKHH YHUBEpCUTET. — TamOoB : TaMOOBCKMI TOCYIapCTBEHHBIN
texuuueckuil yHusepcurer (TI'TY), 2015. — 82 c. : un. — Pexxum nocryna: mo HoAanucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

3 CaxapoBa, O. B. O6mass MukpoOHOIOrus M 0OILIas CaHWTapHAs MHUKPOOHOIOTHA : YydyeOHOe
nocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-e uzj., ucnp. — Cankrt-IlerepOypr : Jlans, 2019.
— 224 c¢. — ISBN 978-5-8114-3798-6. — Tekcr : »nekTpoHHbI // JlaHb : 31IEKTPOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/123667

4  Psabuesa, C. A. MHUKpOOHOJIOTHS MOJOKA U MOJOYHBIX MPOAYKTOB : ydeOHOe mocobue / C. A.
Ps6uera, B. U. I'anuna, H. M. [TanoBa. — 3-¢ usn., crep. — Cankrt-IletepOypr : Jlanb, 2020. —
192 ¢. — ISBN 978-5-8114-5285-9. — TexkcTt: 21ekTpoHHBIA // JlaHb : 3IIEKTPOHHO-
6ubnmoreunas cucrema. — URL: https://e.Janbook.com/book/139276

5 CanurapHas Mukpobuonorus : yuebnoe nocobue / H. A. OxepenoBa, A. ®@. JImutpues, B. IO.
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2.
3.

Mopo3oB [u np.]. — Cankr-IlerepOypr : Jlanb, 2020. — 176 c. — ISBN 978-5-8114-3890-7. —
Texkcr: onextpoHHswiii / Jlamp @  snekTpoHHO-OMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/131032

KoxxeBaukoBa, O.H. Mukpobuomoruss msica W MSCHBIX MPOAYKTOB : YydeOHOe mocooue /
O.H. KoxesuukoBa, E.H.Cranenko ; CeBepo-KaBka3ckuil ¢enepaiabHbIii YHUBEPCUTET. —
Crapormonb : CeBepo-KaBkaszckuit @enepanbupiii yauBepcuteT (CKDY), 2016. — 196 c. : wn. —
Pexxum noctyna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065
Ps6ueBa, C.A. MukpoOHONOTHS MOJIOKa W MOJIOYHBIX IPOAYKTOB : ydeOHOe mocobue /
C.A. PsbueBa, M.H. I[lanoBa ; MunucrepctBo oOpa3oBanusi u Hayku P®, Ceepo-KaBkazckmit
¢benepanbublii yHuBepcuteT. — CtaBpononb : CeBepo-KaBkasckuii denepanbHblii YHUBEPCUTET
(CK®Yy), 2017. - 220 c¢. : wun. - Pexum goctyma: 10  TOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=467286

[TeryxoBa, E.B. MukpoOuonorus nmuiieBbIx Mpou3BOACTB : yuebHoe mocodue / E.B. Iletyxoga,
AXO. Kppiaunkas, JI.O. Pxeunnkas ; ®enepanabHoe areHTCTBO 1o obOpazoanuio, 'OY BIIO
Kazanckuii rocygapCTBeHHBIN TEXHOJIOTHYECKU yHHBepcuTeT. — Kazanp : KazaHnckuii Hay4yHO-
uccienoBarenbckuil TexHonorndeckuii yausepcuter (KHUTY), 2008. — 150 c. : mwi. — Pexum
nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

. Pecypchl uH(pOpMAIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT», He00X0AUMbIe IS

OCBOCHMA NTUCHHUIIJIMHBI

Enunoe 0kHO f0oCcTyna K yueOHO-METOIMUEeCKUM pa3paboTkam https://toypray.pd
OBC «Jlanb» http://e.lanbook.com
Yuusepcurerckas oudimoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKazaHus JJsl 00yYAKOIIHUXCS M0 OCBOECHHUIO TUCIIHIIIMHBI

Y4ebHO-MeToInuecKre pa3paboTku uMmetorcs B Hayunoit  Oubnmorexe U AIIEKTPOHHOMN

nHpopManmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY:

1.  Muxkpobuonorus [DneKTpoHHBII pecypc] : METOA. YKa3. K Ja0. 3aHATUSAM [JUI CTYJCHTOB
arpOHOMHUYECKOTO (aKynbTeTa, OOYyYaIOMMXCSA IO TporpamMmam OakajlaBpuara IIo
HarnpaBieHusiM noarotoBku:  35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04
Arponomus, 35.03.05 CagoBoactso, 35.03.07 TexHoorust Mpou3BOCTBA U MEpepabOTKH
celnbCKoxo3sicTBeHHOW npoaykuuu] / coct. UYunsiera 10.3. ; FOxHo-Ypansckuit ['AY,
NuctutyTr arposkonoruun .— Mmuacckoe: HOxno-Ypanbckuit I'AY, 2020 .— 55 c¢. —
Hoctyn u3 nokansHoi cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. Mukpobuonorus [DIEKTPOHHBIH pecypc] : METOM. yKa3. K CaMOCTOATEIbHON paboTe 1o
JUCHUIUIMHE [JUIs1 CTYJI€HTOB arpOHOMMYECKOIro (hakyyibTeTa O4HOM (PopMbl 00ydeHus,
oOydJaronuxcsi 1Mo nporpaMMamM OakajgaBpuaTa 10 HampaBiieHusM noaroToBku: 35.03.03
Arpoxumust u arpomnousoBenenue, 35.03.04 Arponomus, 35.03.05 Capooxactso,
35.03.07 TexHonorust Mpou3BOCTBA U NMEPEPAOOTKH CEIHCKOXO03SHCTBEHHON MTPOTYKIIHH |
/ coct. Uunsena 10.3. ; FOxno-Ypanbckuii 'AY, UHcTUTyT arposkonorun .— Muacckoe:
Oxuo-Ypansckuit I'AY, 2020 .— 27 c¢. —Hoctyn wu3 nokainsHOM cetn HMAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxpl118.pdf

3. Tpydanos, A. M. MukpoOuonorus : yaeoHo-meToauueckoe nocooue / A. M. Tpydanos.
— Spocnasinsb : Apocnasckas I'CXA, 2017. — 82 c. — Tekcer : anexkTponHsli // Jlanp :
3JeKTpOHHO-0MOmoTedyHas cuctema. — URL: https://e.lanbook.com/book/131308
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10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble PH OCYLIEeCTBJICHUNO0Pa30BaTeIbHOIO

npouecca no JUCHUILINHE, BKJIOYAs NepedyeHb NPOrpaMMHOIo odecrevyeHusiu
HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
KoncynpranTltoc (cipaBodHbIE IPABOBBIE CUCTEMBI)WWW.consultant.ru;
TexakcnepT (nHpopManmonHo-cpaBoyHas cucremMa 'OCToB)www.cntd.ru.

[IporpammHoeobecmieueHue:

-AntuBupyc Kaspersky Endpoint Security mns OwusHeca, JlumeH3uoHHBIM moroBop Ne
20363/166/44 ot 21.05.19;

-ITO OfficeStd 2019 RUS OLP NL Acdmc, Jlunenzuonnsiii qoroBop Ne 11353/409/44 ot
25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBIN TOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBIN TOTOBOP
Ne 008/411/44 ot 25.12.2018;

-ITO WinPro 10 SNGL Upgrd OLP NL Acdmc, Jlunensuonnsiii norosop Ne 008/411/44 ot
25.12.2018;

11. MaTepuajbHoO-TeXHUYecKas 6a3a, Heo0OXoAUMAs JIsl OCYIIeCTBIEHUsI 00Pa30BaTeJIbLHOI0

nmponecca mo 1MCUMIIJIMHE

Y4yeOHble ayauTOpPMH AJIs TPOBeJCHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoii,

OCHaIlleHHbIe 000PYA0BAHMEM U TeXHHYECKHMMH CPeICTBaMHU 00yUeHHs

1.

2.

JlaGopatopus MmukpoOuosnoruu u gusnonoruu pacreHuit Ne 204, ocHaiieHHas 060py1oBaHHEM
JUTsI IPOBeIeHNUs 1a00paTOPHBIX 3aHATUH.

Y4yeOHast ayuTopus AJis TPOBEASHUS 3aHATHH ekuuoHHoro tuna Ne 217, 202, ocHalleHHbIE
MYJIBTUMEAUMHBIM 000PYI0BAaHUEM: KOMIIBIOTEDP, BUICOTIPOECKTOP.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCH

. IMomemenune ansi camoctosiTenbHONH padoTel Ne 108, manmblii uMTanbHBIA 321 OMOIMOTEKH,

OCHAIIICHHBIC KOMITHIOTEPHOW TEXHUKOU C MOAKIIOUEHUEM K ceTh «HTepHEeT».

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHMsI

Mukpockon XS 90.

Becwt BJIT2-150.

Muxkpockon «buomam» J[-12.

Cymmnbhbiii mkag IIC-80 (kamepa HepiK.).

Tepmomrar TC-1/80.

XonoauibHUK «CaparoB-451».

[TnuTka snexrpuyeckas IIIT-1-1, 0/220.

[IIxad BBITSHKHON METAILI-CTEKIIO.

O6myuarens OBHII 1x30 HacTeHHO-TTOTOIOYHBIN |-7TaMITOBEIH.

O Crepunuzarop naposoit BK-30-01 T3MO.
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IIPH/IOKEHHUE

®OH/J OHNEHOYHbIX CPEACTB

JUTS1 TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAIUN
o0yJarmuxcs
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COJIEP)KAHUE

Komnerenun u X MHIUKATOPHI, (HOpMUpYyEeMbIe B MPOIECCE OCBOCHUS AUCIUTUINHBI
[Toxazarenu, KpuTepuM W  IIKaJa  OLEHUBAHUA  HMHAMKATOPOB  JOCTHIKCHMS
c(OpPMHPOBAHHOCTH KOMITETEHIIMNA

TunoBele KOHTPONBHBIE 33aHUsl U (WJIM) WHBIE MaTepUasbl, HEOOXOAUMBIE JUIsl OLIEHKU
3HaHWM, YMEHMM, HaBBIKOB UM (WIM) OMNbITa JEATEIbHOCTH, XapaKTEPHU3YIOIUX
Cc(OPMHPOBAHHOCTb KOMIIETEHIIMH B IPOLIECCE OCBOCHUS IUCLUIIIMHBI

Meroauueckue MaTepuaibl, OMPEACISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) ONBITA JEATEILHOCTH, XapaKTePU3YIOIUX C(HOPMUPOBAHHOCTD
KOMIIETEHIN I

4.1. OneHouHBIE CPENCTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. OueHuBaHHe OTYeTa MO JIAOOPATOPHOU paboTe

4.1.2. TectupoBanue

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA IS POBEACHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dk3aMeH
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpYyeMble B IIpoLecce 0CBOCHHUS TMCIUIIIHHbI

OIIK-1. CnocobeH pemaTh THUMOBBIE 33a/a4d MPO(ECCHOHATLHON JEATEIPHOCTH HAa OCHOBE 3HAHUWI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHMKAI[UOHHBIX TEXHOJIOTHIA

Kon u Popmupyemsie 3YH
HaVMEHOBAHHUE HanmeHnoBanue
WHJIUKaTOpa OIICHOYHBIX
OCTIIKEHIA 3HaHUSA YMEHUS HaBBIKU cpencTs
KOMIIETeHITUHU
N -1omnk-1 OO0yuarommiics OO6yuarommiics Oo6yuaromuiic | Tekyrmas
Ucnonszyer JIOJI’KEH 3HATh: JTOJIKEH YMETh: o JIOJKEH | aTTecTalus:
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI | HCITOJIb30BaTh BIIAJIETh: - OTYET MO
€CTECTBEHHOHAYYHbI | €CTECTBEHHOHAYY | OCHOBHBIE 3aKOHBI U | METOAaMH naboparopHOit
X JHUCUMIUIMH JUISl | HBIX JHUCUMIUINH, | IOHATHS MPUTOTOBJIEHU | padoTe;
peuieHus SIBJICHUH U | €CTECTBEHHOHAYYHBIX | sI TPEnaparoB | - TECTUPOBAHUE
CTaHJApTHBIX 3aJad | IPOLECCOB, B TOM | JUCLUILINH B|H
B o0nacty | 4ucne npogeccuoHaTbHON Mukpockonuu | ITpomexyrouna
arpoOHOMUU C | CHCTEMATHKY, NEeSATEIbHOCTH, - s aTTECTalHUs:
IIPUMEHEHUEM MOpP(OJIOTHIO YIIPaBIIATh (b1.0.19-H.1) | - ’sx3ameH
nH(pOpMaITMOHHO- MHUKPOOPTaHU3MO | MHUKPOOHOJIOTHYECKOM
KOMMYHUKAIIMOHHBI | B; MOYBEHHBIX | AKTUBHOCTHIO  TOYBHI,
X TEXHOJIOTUI MUKpPOOPTraHU3MO | UCIIOJIb30BAThH
B—(51.0.19-3.1) | uadopmanmoHHbIe
TEXHOJIOTUHU
—(b1.0.19-Y.1)
OIIK-5. CmocobeH K y4yacTHIO B TIPOBEACHUM OSKCIEPUMEHTAIBHBIX  HCCICIOBAHUNA B
npodeccHoHABHOMN IeATEeIPHOCTH
Kon n ®dopmupyembie 3YH
HaNMEHOBaHUE HanmenoBanue
UHJIIKATOpa OLIEHOYHBIX
OCTIKEHHS 3HAHUS YMEHUS HaBBIKH CpesICT
KOMIICTEHIIHU
NI-1omnxs OOGyuaromuiics OO6yuaromuiics OOGyuatomuiics Texkymas
[IpoBomut JIOJDKEH 3HATH! JIOJDKEH YMETh! JIOJDKEH BIIAJICTh: | aTTeCTalus:
9KCHEPUMEHTAIbH | METOJIBI aHaJIM3UPOBATH METOAAMHU - OoT4eT 1O
BI€ HCCIICIOBAHMA | M3YYCHUSIKAYECTBEHHO | JaHHBIC OTIpEICIICHUS n1abopaTopHO
B 00J1acTH | TO U KOJMYECTBEHHOTO | MUKPOOHOIIOTHIECKO | COCTaBa pabore;
arpoOHOMHUU cocTraBa O aHalmM3a T04YB, | MUKPOOPTaHU3M | - TECTUPOBAaHUE
UCTIOJIb30BaTh MHUKPOOPTaHU3MOB  — | pacTeHU OB " 1794
nnpopmarmonnsie | (61.0.19-3.2) - (b1.0.19-Y.2) aKTUBHOCTH— IIpomexxyToun
TEXHOJIOTHU (b1.0.19-H.2) as aTTecTaLus:
- DK3aMeH
2. IToka3aTe/in, KpUTEPUH U HIKAJIA OLEHUBAHUS HHIMKATOPOB JOCTHKEHUS] KOMIIeTeHIHI
o Kputepuu u mikana olleHUBaHMsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE
OPMHPYEMBIC Henocrarounerit JlocTaTouHbIi . N
3YH Cpennuii ypoBeHb | Bblcokuii ypoBeHb
YPOBEHb YPOBEHb
b1.0.19-3.1 OOyuaromuiics He | OOyuwaromuiicsi cnabo | OOyuatommiics 3Haer | OOyuatomuiics 3HaeT
3HaAcT OCHOBHBIX | 3HACT OCHOBHBIC | MCTOIbI IIPpUMEHCHUA | IpaBUJIa n METOOBI
3aKOHOB C€CTCCTBCHHO- | 3aKOHbBI C€CTCCTBCHHO- | OCHOBHBIX 3aKOHOB | IPUMCHCHUA
HAaY4YHBIX AJUCHUIUINH, | HAYYHBIX AOHUCOHWININH, | €CTCCTBCHHO-HAYYHBIX OCHOBHBIX 3aKOHOB
SIBIICHUM | IIPpOIECCOB SIBIICHUH H IMpOUECCOB, | TUCIUIIINH C | €CTCCTBCHHO-HAYYHBIX
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npu pelienyy | Ha KOTOPBIX OCHOBAHBI | HE3HAYMTEIIbHBIMU TUCOWIUIMH ~ Ha WX
CTAHZAPTHBIX 3ajay B | HPMHIMIBIL  JCHCTBHS OIIUOKaMHU U | TIepeCeUCHUHU c
obnacTu 00BEKTOB OTJICJIbHBIMU TpeOyeMoi  CTEIeHbIO
arposKOJIOTHH, po¢heCCHOHATBHOMN npobenaMu MOJHOTHI M TOYHOCTH
arpoOXUMUK u | JedarenbHOCTH
arpoIIOYBOBEICHHS
b1.0.19-3.2 OO6yuarontuiicst He | OOyuarommiics cmabo | OOywarommiicss 3Haer | OOyuarommiicss 3HaeT
3HaeT OCHOBHBIX | OCHOBHBIE METOJBI | OCHOBHBIC METOJBI | TIpaBWJIa ¥ METOJBI
METOIOB W3YYEHUS | OmpeneieHHs OTIpe/ICITICHUS OCHOBHEIE METOMBI
Ka4eCTBEHHOTO U | KQ4eCTBCHHOTO U | KQ4eCTBCHHOTO U | OIpenelicHUs
KOJINYECTBCHHOTO KOJINYECTBEHHOTO KOJINYECTBEHHOTO Ka4eCTBEHHOTO u
cocraBa cocraBa cocraBa KOJINYECTBCHHOTO
MHUKPOOPTaHU3MOB MHUKPOOPTaHU3MOB MHUKPOOPTaHU3MOB  C | cOCTaBa
HE3HAYUTEIILHBIMU MHUKPOOPTaHU3MOB  C
OImnOKaMH u | TpeOdyeMoil CTemeHbIo
OTIEIBHBIMA MOJTHOTHI 1 TOYHOCTH
npoOenaMu
b1.0.19-V.1 OO6yuarontuiicst He | OOyuarommuiics cmabo | OOywarommuiicss ymeer | OOyuarommiicss ymeer
yMEeT HCIONB30BaTh | YMEET  HWCIOJNB30BaThH | OMHCHIBATH OTIHCHIBATh
OCHOBHBIC 3aKOHBI ¥ | OCHOBHBIE 3aKOHBI U | MOHATHHHYIO 1 | TOHATHHHYIO 178
TIOHATHUSL €CTECTBCHHO- | MOHATHS ECTECTBEHHO- | MaTEMAaTHIECKYIO MaTEeMaTHIECKYIO
HAYYHBIX JUCUUIUIAH B | HAyYHBIX JUCHHUILUIMH B | KAPTHHY SIBIICHUM, | KaPTUHY SIBIICHUIA,
npoQeCCUOHATBHOM poheCCHOHATBHOMN BO3HUKAIOIIHAX Ha | BO3HHKAIOIINX Ha
JCSITETBHOCTH, eI TeIbHOCTH, MepeceUCHUH MePECCUCHUH
UCIIOJIb30BaTh HCIIOJIb30BaTh €CTECTBEHHO-HAYYHBIX | €CTECTBEHHO-HAYYHBIX
UH(POPMALMOHHBIC HHPOPMALMOHHBIC JUCTIATUTHH C | AUCUMIUIMH H YyMEeT
TEXHOJIOTHH TEXHOJIOTUH HE3HAYUTEIILHBIMU YIPaBIATh
3aTPYAHECHUSIMH, MHUKPOOHOIOTHIECKO
HCTIONB30BaTh AKTUBHOCTBIO  ITOYBEI,
nHPOPMALNOHHBIE HCIIONBb30BaTh
TEXHOJIOTUH MHPOPMALMOHHBIE
TEXHOJIOTHH
b1.0.19-V.2 OO6yuarontuiicst He | OOyuarommuiicss cnabo | OOyuarommiics ymeer | OOydaromuiics yMmeer
YMEeT aHAJIM3UPOBATh | YMEET AaHAIM3HPOBAThH | aHAIHM3HPOBATH aHAITM3UPOBATh
JTAaHHBIC JTAaHHBIC JTAaHHBIC JTAaHHBIC
MHUKPOOHOJIOTUYECKOTO | MUKPOOHOIIOTHYECKOTO | MUKPOOHOJIOTHYECKOTO | MHUKPOOHOIOTHYECKOTO
aHanmmsa MOYB, | aHAJIK3a MOYB, | aHAIU3a MOYB, | aHANH3a MOYB,
pacTeHuit pacTeHui pacTeHui c | pacrenuii ¢ Tpedyemoit
HE3HAYUTEILHBIMU CTCIICHBIO TIOJTHOTHI M
3aTpyAHECHUSIMH TOYHOCTH
b1.0.19-H.1 OO0yuaromuiuiics He | OOyuvaromuiics ciabo OO0yuaromuiics OO0yuaromiuiics
BJIaJICCT METOJIAMH BJIaJICCT METOIAMU BJIaJICCT METOIAMU BJIaJICCT METOJAMH
MPUTOTOBJICHUS MPUTOTOBJICHHS MIPUTOTOBJICHHS MPUTOTOBJICHUS
npenapaToB u MpenapaToB U MpenapaToB U npenapaToB U
MUKPOCKOITUU MUKPOCKOITUU MUKPOCKOIIUH C MHUKPOCKOIIHH C
HE3HAYUTEIILHBIMU TpeOyeMoii CTeTICHbIO
3aTpYOHEHUSIMHI TOJTHOTHI M TOYHOCTH
b1.0.19-H.2 OO6yugarontuiicst He | OOyvarommiics ciabo OOyuaronuiicst OO6yyarontuiicst
BIageeT METOJaMH BJIaJeeT METOAAMU BJIaJIeeT METOAAMU BJIa/IeeT METOJaMH

OTIpeNIeNIeHUs] COCTaBa
MHKPOOPTaHU3MOB |
UX aKTUBHOCTH

OTIpE/IeIICHHUS COCTaBa
MHKPOOPTaHU3MOB 1
UX aKTUBHOCTH

OTIpE/IeIICHHUS COCTaBa
MHKPOOPTaHU3MOB 1
UX aKTUBHOCTH C
HE3HAYNTEIEHBIMU
3aTPYAHCHUSIMHU

OTpeieIeH sl COCTaBa
MHKpPOOPIaHH3MOB U
UX aKTHBHOCTH C
TpeOyeMoii CTENIEHBIO
MOJTHOTHI M TOYHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMi, YMeHHUIi, HABLIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yO X

copMUpPOBaAHHOCTH KOMIIETEHIIHI B NpoLecce OCBOCHUS JUCIUIIIMHBI

TumnoBbie KOHTPOJIBHBIC 33JIJaHUS U MaTEPHUAIIbl, HEOOXOAMUMBIC ISl OIIEHKH 3HAHWH, YMEHUN U
HaBBIKOB, COZEP)KATCS B YICOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.
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1. MukpoOuonorusi  [DneKTpoHHBIH pecypc] : MeToA. yka3. K Jabd. 3aHATHAM [ CTYIEHTOB
arpOHOMHYECKOTO (haKyabTeTa, OOyJaIOIMUXCs MO MporpaMMaM OakajaBpuara IO HarpaBJICHUSIM
MOJATOTOBKH: 35.03.03 Arpoxumus u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05
CamoBoactBo, 35.03.07 TexHomorusi TPOW3BOJACTBA M TIEPEPabOTKU CEIBCKOXO03IUCTBEHHOM
nponykuuu] / coct. YUunseBa 10.3. ; IOxuo-Ypansckuit I'AY, WHcTuTyT arposkonoruu .—
Mpuacckoe: HOxnHO-Ypansckuit ['AY, 2020 .— 55 c. — Jloctyn u3 nokambHOU cetn MAD
http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpoOuosiorusi [DNEKTpOHHBIH pecypc] : MeTOA. yKa3. K CaMOCTOSTENbHOW paboTe To
OUCHUIUIMHE [AJI1  CTYIEHTOB arpoHoMuYeckoro ¢akymnbrera O4HOM (opmbl 00ydeHHUs,
o0yyaromuxcss MO MporpaMMmaM OakajaBpuaTta 10 HampaieHusM nonarotosku: 35.03.03
Arpoxumuss u arpomouBoBeneHue, 35.03.04 Arponomms, 35.03.05 CamoBoxctBo, 35.03.07
TexHonorus NMpoU3BOACTBA U MEPEpabOTKH CENIbCKOXO3SHUCTBEHHOM mpoaykuuu] / coct. YnHseBa
10.3. ; FOxno-Ypansckuii 'AY, UacTuTyT arposkonorun .— Muacckoe: FOxHo-Ypanbckuii 'AY,
2020 — 27 c. — JlocTtyn u3 JIOKaJIbHON CeTH HNAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

4. Meroanyeckue MaTepHuaJibl, ONpeaesiioue nNpoueaypbl OeHUBAHUA 3HAHMI, yMEHHUI,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XapaKTepu3ymmX cGopMHPOBAHHOCTh KOMIIeTeHIM

B nmaHHOM paszmene METOOMYECKUE MaTepuaibl, ONPEACISIOMINE MPOUEAYpPbl OLICHUBAHUS
3HaHWH, YMEHWI, HaBBIKOB, XapaKTEPU3YIOMUX O0a30BbIM 3Tam (OpMUpPOBaHUS KOMIIETCHIIMHM 110
AJUCHUITIINHE <<MI/IKp061/IO.HOI‘I/I$I>>, NPUBCACHBI MPUMCHUTCIIBHO K KaX/IOMY U3 HUCIIOJB3YCMbIX BHIOB
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEXKYTOUHOM aTTecTaluu 00y4yaronnxcs.

4.1. OueHoyHble cpeacTBA I NPOBEICHNS TEKYIero KOHTPOJISA YCIeBaeMOCTH
4.1.1. OnieHuBaHMe OTYETA IO JTAOOPATOPHOI paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHUS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIIbLHOW MPOTPaMMBbl 1O OTICIBLHBIM TEMaM JIHUCIUTLINHBL
Coneprxanue u popma oTdeTa 1o Ja0b0paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopubpiM pabotam (. 3 ®OC). CoxepxkaHue oTueTa W KPUTEPUH OIEHKH oOTdera (TadI.)
JOBOJIATCS J10 CBEJCHUS 00yYaIOIINUXCsl B HAUasle 3aHsATHI.

No O1ieHOYHBIE CPEICTBA Kon u HaumeHnoBanue
) Otuer no 1abopaTopHoii paboTe (mpumep) HWHJIMKATOpa KOMIIETEHIIUH
1 1. B d4em pa3nuuusgs B CTPOCHHHM KJIETOYHOM CTEHKH Yy NO-1onk1
IPaMITOJIOKUTEIBHBIX U TPAMOTPHUIIATEIbHBIX OaKTepHii? Ucnonesiyet OCHOBHBIE
2. B 4eM COCTOMT TEOpEeTHYECKass OCHOBA METOAA OKPACKU | 3aKOHBI
6axrepuit o ['pammy? €CTECTBEHHOHAYYHBIX
3. B 4yeM cocTONUT OCHOBA METO/IOB BBISIBIICHUS CIIOP Y OakTepuii? | QUCHUIUIMH U PELICHUS
4. Kakwuie BKJIFOUEHUS XapaKTePHBI ISl OaKTepHii? CTaHJApTHBIX 3374 B
objacTh  arpoHOMHUH  C
PUMEHEHUEM
MH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI
2 1. OcHOBHBIC TIpaBHJIa TEXHUKN OE30MMaCHOCTH TIpH paboTe ¢ N-1omnks [TpoBoaut
MHUKPOOPraHU3MaMH. JKCIIEPUMEHTAJIbHbIE
2. Bwuasl 060pynoBaHus, IPUMEHIEMOTO B MUKPOOHOJIOTMYECKON | MCCIIEJOBaHUSI B OOJIACTH
naboparopumu. arpOHOMUH
3. MeToauky NpUroTOBIIEHUS IPENAapaToOB «BUCSYaAs» U
«pa3JaBICHHAs» Karls.
4. OcHoBHBIE MOP(OTOTHUECKHE TUIBI OAKTEpUil.
HUcnonb3oBanue Mophoaoruueckoi XapakTepUCTUKU B
UACHTU(UKAIIMA MUKPOOPraHu3MoB. CucTeMa KJIacCU(PUKAIUN
MUKpPOOPraHu3MOB 1o bepmxu.
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Otuer oOLEHUBAETCS M0 YCMOTPEHHUIO IIPENOAABATENs OLEHKON «OTJIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBICTBOPUTEIBbHO» WM OLEHKON «3auTeHO», «HE 3auTeHo». OleHKa
«3aYTEHO» CTaBUTCSA oOOydarommcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM,
YCTAaHOBJICHHBIM [IJISl TOJIOKHUTEIBHBIX OLEHOK («OTIUYHO», «XOPOILO», «YyIOBIETBOPUTEIHLHO»).
OreHka 00OBSABISIETCS 00YYAIOLIEMYCSl HETTIOCPEACTBEHHO MOCe CAaYl OTYeTa.

HIkana Kpurepumn oneHuBanus

- U3JI0)KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHUC BBLICKA3bIBATH U 000CHOBATbL CBOU CYKIACHUSA TPU OTBCTC HaA
KOHTPOJIbHBIC BOIIPOCHI;

- YMCHHC OIMUCBIBATHL 3aKOHBLI, ABJICHUA U ITPOLICCCHI;

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YJIbTAaThl H3MEPCHHUIA;

- c1ocoOHOCTB PeIIaTh 334a4H.

Onenka 5
(OTIIUYHO)

- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

Onenka 4 - OCO3HAaHHO€ TMPUMEHEHUE TEOPETUUYECKUX 3HAHMU ISl ONHUCaHUA
(xopo1o) 3aKOHOB, SIBJIGHUH U IIPOLIECCOB, PpELIEHUS KOHKPETHBIX 3ajad,
MIPOBEACHUS W OIICHUBAHUS PE3yJIbTAaTOB M3MEPECHHM, HO COJEpXKaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

- U3JIOKEHUE MaTepurasa HEMoJIHO, HEMOCJIEeI0BaTEIbHO,
- HETOYHOCTH B ONpPEACNEHUU TOHATUW, B NPUMEHEHUM 3HAHUM IS
ONMCAHMS 3aKOHOB, SABJICHUN M MPOIECCOB, PEIICHUS KOHKPETHBIX 3a]a4,
MPOBEACHUS U OLICHUBAHUS PE3YJIbTATOB U3MEPEHUH,

- 3aTpYyJHEHUS B 000OCHOBAaHUHU CBOUX CYXKICHHIA;

- Oo0HapyXHMBaeTCs HEJOCTATOYHO TIyOOKOEe MMOHWMAaHHWE HW3YYEHHOTO
Marepuana.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JOMYIIEHbI OIIUOKH

B OIpEe/eJIeHUH TOHATUN U ONMUCAHUHU 3aKOHOB, SIBIEHUN W TPOIIECCOB,
OI_IGHKaz HCKaXCH HUX CMBICJI, HC PCHICHBI 3aJa4H, HC IIPABUJIBHO OILICHUBAIOTCA

(HEyIOBJIETBOPUTEILHO) | pE3yJIbTaThl U3BMEPEHUM;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbl, JOMYCKAOTCS

rpyOBI€ OIMOKY B U3JIOKCHUH.

HIkana Kpurepun oueHuBanus

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CY)KJIEHHUS MpPU OTBETE Ha
KOHTPOJIBHBIE BOIIPOCH;

- YMEHHE ONUCHIBATh 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMCHUC ITPOBOJUTH U OLICHUBATL PC3YJIbTAThI HBMGPGHHﬁ;

- CIOCOOHOCTh peiarthb 3a/1a4uu (momyckaercst HaJIn4yue
MaJIO3HAYUTCIbHBIX OI_HI/I6OK WM HEAOCTATOYHO IIOJHOC PpPaCKPLITUC
coJiepKaHue BOMPOCA WM MOTPELUIHOCTh HEMPUHIMIHAIIBHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUI; TOMYIIEHbl OMIUOKN
B OINpPE/EICHUU TOHATHH M OMMCAaHUM 3aKOHOB, SIBJICHUH M TPOLIECCOB,
HCKaXXEH MX CMBICJ, HE pEIleHbl 3a/laud, HE NMPAaBUIBHO OLEHHUBAIOTCA
pe3yiabTaThl U3MEPEHUN;

- HE3HAHHWE OCHOBHOI'O MarepHaja y4eOHOW MporpamMmbl, JOIMYCKarOTCsS
rpyObie ouIMOKH B U3JI0KEHUH.

O11eHKa «HE 3aUTEHO»
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npodeccroHanbHOM

4.1.2. TectupoBanue

0o0pazoBaTeNbHONM TMPOTrPaMMBbl MO  OTJEJIBHBIM

TectupoBaHue HUCHONB3YyeTCSl U OLIEHKM KayecTBa OCBOCHUS OOydYalolUMCS OCHOBHOM
TeMaM WIH pasJenaM

TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIApTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUI
YIPOCTUTH MPOLENYypYy H3MEpEHHUs 3HaHUH W yMeHuH oOydarommxcs. OOydarouMcs BBIIAIOTCS
TECTOBBIE 3a7aHus C (POPMYIUPOBKON BOIIPOCOB U MPEJIOKEHUEM BBHIOPATh OJWH MPABUILHBINA OTBET
N3 HECKOJIBKUX BapI/IaHTOB OTBECTOB.

OneHouHbIE CpescTBA

Kox u HaumenoBanue

No WHIMKATOpa
TectupoBanue
KOMIICTCHITUH

1 1) K mukpoopranuzmam, HE HUMEIONIMM KJIETOYHOTO CTPOCHUS, NJI-1onk-1
OTHOCSTCA: Ucnonb3yer
1. Gaktepun OCHOBHBIC 3aKOHBI
2. BUPYCHI €CTECTBEHHOHAYYHbBIX
3. IPUOHBI JTUCIUILINH JUTSE
4. mpocreiniue peuieHus

2) BriepBrie yBumen 6akTepum:
1. A.B. JleBeHryk

2. JI. ITactep

3. 1. 1. MeyHHKOB

4. P. Kox

3) bakrepuu, nwuTaroumecs 3a CYET TOTOBBIX OPTraHUYECKUX
COETUHEHUN:

1. ayroTpodsr

2. reTepoTpodsl

3. mapas3uThl

4. paronutel

4) bakrepuu, HCHOJIB3YIOIIME s IOCTPOEHHUS CBOMX KJIETOK
TUOKCHUJ YIJIepoJia U APyrue OpraHuyecKre COeMHEHNU:

1. rerepoTpodsl

2. mapa3uThbl

3. darouuTs

4. ayToTpodbI

5) Hurpuduuupyromnme 6akTepuu SBISIOTCS:

1. onmurorpodamu

2. ¢aronuramu

3. ayrorpodamu

4. rerepoTpodamu

6) OCHOBHBIM PETYJIATOPOM IOCTYIUIEHUSI OPIraHUYECKUX BEILECTB B
KJICTKY SIBJISIETCS:

1. quToruiazMaTyeckas MeMOpaHa

2. 9Apo

3. XJIOpOIIACThI

4. mna3sMuabl

7) MUKpOOpraHu3Mbl, KOTOpBIE NPUCIOCOOMINCH B Tpolecce
HBOJIIOLIUM K HU3KUM TeMIIepaTypam:

1. me30duis

2. cuxpod sl

3. TepModUITBI

4. canpoduThl

8) MukKpoopraHu3Mbl OJHOTO BHJA WJIM IOJBUAA, BBIPALICHHBIC B

CTaH/IapTHBIX 3a/1a4 B
00JIaCTH  arpOHOMHHU
C pUMEHEHHEM
MH(POPMAIIMOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTUI
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1ab0opaTOPHBIX YCIOBUSAX HA UCKYCCTBEHHBIX MUTATEIHHBIX CPEAAX:
1. yncras KynapTypa

2. cMeIIaHHas KyJlbTypa

3. KJIOH

4. mramm

9) Mukpoopranu3mMsbl MOYBBI, CIIOCOOHBIE MONTYYaTh HEOOXOAUMYIO
UM DHEPTHI0 OT OKUCIICHUS MUHEPAITBHBIX COSTUHEHHIA:

1. onmurotpodsr

2. carpouTh

3. aBTOXTOHBI

4. aBTOTpOdBI

10) OcHoBHBIMU (hopMamMu OaKTEpHl SABISIOTCS:

1. Kokku

2. [Tanoukn

3. CiupoxeTsl

4. T'pubsI

5. Pukkercun

1) OOpabaTeiBaHME Ma3Ka XPOMOBOW KucioTol, kapOonoBbM | MJI-1onk-s [IpoBomut
¢dbykcunoMm [Tuns u okpammBaHuEe METHIICHOBBIM CHHUM XapaKTEPHO | SKCIIEPUMEHTAILHBIC
TUTST: HCCIeA0BaHUS B
1. merona Hleddepa-Dynrona o0acTu arpOHOMUU
2. meTona Memiepa

3. meToga MypoMiieBa

4. metona Pomanosckoro-I' mMm3a

2) Kakuwe wmertonbl okpacku Bbl ucnonb3yere st BBISBICHHS
KarcyJ:

1. Ayecku(Osxemikn)

2. Hune-Hunscena

3. T'ucca

4. PomaHnoBckoro-I'mmza

5. Heiiccepa

3) Lens dhuxcanmm Ma3KoB:

1. [TpukperieHue Ma3ka K CTEKITY

2. bezonacHoCTh

3. YBenuueHue KOHIICHTPAIIMH MHKPOOPTaHH3MOB

4. IToBbIIIIEHNE ONITUYECKOM TIIOTHOCTH

5. BeIsiBIIeHHE BKITFOUSHUM

4) IIpocTbie METO/IBI OKPACKH MO3BOJISIIOT:

1. BoisBUTH 0007104KY

2. U3yuuthb popmy MuKpoOOB

3. OkpacuThb Kancymiy

4. I3yduTh CTPYKTYpY OaKTepUATBHON KICTKH

5. OKpacHTh KTYTHKH

5) CrocoGHOCTh TPaMIOJIOKHUTEIbHBIX OAKTEPHl OKpAIIUBATHCS B
cuHe-(UOIETOBBIN 1IBET 3aBUCHUT OT:

1. Hanuuus yrieBoaos

2. CBOICTB NENTUAOTIMKaHA B3aUMOJICHCTBOBATh C KPACKOM

3. Hamuums LIIM

4. Hanuuus TeMX0eBbIX KUCIOT

5. TonamumHbl CTEHKU

IIo pe3yjbTataM TECTa 06yqafomeMyc;1 BBICTABJIAACTCA OLCHKA <«OTJIMYHO», «XOPOIIO»,
«YyHOOBJICTBOPUTCIBHO» UJIN «HCYAOBJICTBOPUTCIIBHO».
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Kpurepuu oneHuBaHus orBera (Tali.) AOBOASTCS O CBEACHHUS OOYYArOMIMXCS IO Havama
TeCTUpPOBaHUA. Pe3ynbTaT TeCTUpOBaHUS OOBSABISACTCS OOYyJarOIIEMyCsl HETIOCPEACTBEHHO IOCIE €ro
clIauu.

M xana Kpurepun oueHuBanust
(% npaBUJIbHBIX OTBETOB)
Omernka 5 (OTIIMYHO) 80-100
Onenka 4 (xopo1io) 70-79
Orenka 3 (yIOBIETBOPUTEIHHO) 50-69
OueHka 2 (HeyIOBIETBOPUTEIIHHO) MmeHee 50

TectoBble 3amaHusi, HCIONB3YIOMIMECS NS OLEHKU KayecTBa IUCIUIUIMHBI C TOMOILBIO
MH()OPMAIIMOHHBIX TEXHOJOTUH, pealin30BaHbl B DJIEKTPOHHO-UH(POPMAIIMOHHONW 00pa3oBaTeIbHOM
cpene u mnpuBeneHsl B PIIJl: «8. Pecypchl wuHGOpMaIIMOHHO-TEICKOMMYHHUKAIIMOHHON —CETH
«HTEpHET», HEOOXOIUMBIE JJIsl OCBOCHHSI TUCITUIUIMHEI» - https://toypray.pd.

4.2. Ilpoueaypsl U OlleHOYHbIE CPEeACTBA /ISl MPOBeIeHUsI MPOMEKYTOYHOH aTTecTaluu
4.2.1. 3aueT He MPeAYCMOTPEH y4eOHBIM TJIAHOM

4.2.2. Dx3amMeH

Dk3aMeH sBisgeTcss (QOpMON  OLEHKM KadecTBa OCBOCHHUS OOYYarOIIMMCS OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHON MPOrpaMMbl IO paszeiaM JUCHUIUIMHBEL [lo pesynpTaTam
JK3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» WIIH
«HEY/I0OBJICTBOPUTEIILHO».

DK3aMeH MO JUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM MPOMEKYTOUHOMU
aTTecTallii, B KOTOPOM YKa3bIBa€TCS BPEMS €ro MPOBEACHUS, HOMEp ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJbTAIlMH. Y TBEPKACHHOE PACIMCaHUEe pa3MeliaeTcs Ha NHPOPMAIMOHHBIX CTEH/IaX, a TAKXKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI [IsI MPOMEXKYTOUHOM arTecTalud OOyYaroIIUXCs yCTaHABIMBACTCS
paboueil mporpaMMoil TUCHHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJaloluXCsl B Ha4ajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuilo, Jekropamu. C paspemieHus 3aBeayronero kadenpoit
Ha DK3aMEHE MOXET IMPUCYTCTBOBATh MpernojaBareib Kadeapbl, MPUBJICYCHHBIH A MOMOIIU B
npueMe »5sK3ameHa. B ciydyae OTCYTCTBUS BEIyLIEro MpPEenojaBareliss HK3aMeH IPUHUMAETCs
npernojaBaTesieM, Ha3HAaU€HHbBIM pacopsKeHHEM 3aBeyIollero kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHe TpernojaaBareneil ¢ apyrux kadermp 0e3 COOTBETCTBYIOIIETO
pactopspKEeHHs peKTopa, IPOPEKTOopa 1Mo yueOHo# padoTe win ekaHa GakyabTeTa HE T0MYyCKaeTCs.

OOyyaronuecs Mpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TPEABSBISAIOT HK3aMEHATOPY.

s mpoBeneHus FK3aMeHa BEeYIIUM MpernojaBaTeb HaKaHyHEe MOJy4daeT B JIeKaHATE 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAETCs B J€KaHAT IMOCIE OKOHYAHUSI MEPONPUATHUS B
JI€Hb MIPOBEICHUS K3aMEeHa WIIM YTPOM CJIEAYIOMIETO JTHS.

DK3aMeHbl MPOBOJATCA MO OWieraM B YCTHOM WM TNHCbMEHHOM BHJE, JUOO B BHUAE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIE OUJIETHI COCTABIISIFOTCS TI0 YCTAaHOBIIEHHOH (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoil sK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
kadenpoii exxerogHo. B Oumnere comepkurcs 2 TEOpETUIECKUX BOIIPOCca U 3a/1a4a.

DK3aMeHaTOpy MPEeNoCTaBIsIeTCA MPaBO 3a/1aBaTh BOMPOCHI CBEpX Ousiera, a Takke MOMUMO
TEOPETHUYECKUX BOIMPOCOB JaBaTh JIs PEIICHHsS 3aJaud U IMPUMEPHI, HE BBIXOJAIIUE 33 pPaMKU
MPONJIEHHOr0 MaTepuasa Mo u3y4yaeMou TUCIUILIINHE.

3HaHUS, YMEHUS U HABBIKH OOYYAIOMIMXCS OMPEIEISIIOTCS OICHKAMU «OTIHYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJIOBJICTBOPUTEIBHO»,  KOTOPbIC  BBICTABIIAIOTCS B 3a4€THO-
AK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIDKKY O0YyUalOIIerocs B JICHb dK3aMeHa.
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[Ipu mpoBeneHNH yCTHOTO 3K3aMEHa B ayAWTOPUH HE JOJDKHO HAXOAUTHCS Oosee BOCBMHU
oOyJaroluxcsi Ha OJIHOTO MPero aBaTess.

[Ipu mpoBeneHNH YCTHOTO 3K3aMEeHa OOYYarolIuiicsi BHIOMpPAeT HK3aMEHAIlMOHHBIN OHIIeT B
CIIy4aiiHOM MOpSAKE, 3aTeM Ha3bIBaeT (haMUITUIO, UMSI, OTYECTBO U HOMEP dK3aMEHAIlMOHHOI0 OuieTa.

Bo Bpemsi sk3aMeHa oOydaromryecs MOTYT IOJIb30BaTbCd C pa3pelIeHUsl 3K3aMeHaropa
MPOTrpaMMOM  JUCIUIUIMHBI, CIPABOYHOW W HOPMATHBHOM JIMTEPAaTypOd, IPYrUMHU TMOCOOMSIMHU U
TEXHUYECKUMH CPEICTBAMHU.

Bpems moArotoBku OTBeTa MpH CAaye SK3aMeHa B YCTHOM (opMe JOJDKHO COCTaBISITH HE
MeHee 40 MUHYT (TI0 KEJTaHUI0 00YJaroMmEerocss OTBET MOXKET OBITh JTOCPOUYHBIM). Bpems orBeTa — He
6onee 15 MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOJATOTOBKE K OTBETY [0 BHIOPAHHOMY UM
Ousnery, UMeeT MpaBO Ha BHIOOpP BTOPOro OHJIETa C COOTBETCTBYIOIIMM IPOJJICHHEM BpPEMEHHU Ha
noAroToBKy. [Ipu OKOHYaTENbHOM OLIEHMBAHWU OTBETA OLIEHKA CHMYKAeTCs Ha OAMH Oami. Beimaua
TpeThero Ousiera He pa3peraeTcs.

Ecnu oOyuaromuiicss siBUJICS Ha 53K3aMeH, M, B3SB OWJIET, OTKa3ajicsi OT MPOXOXKIACHUS
aTTeCTallud B CBA3M C HEMOJATOTOBIEHHOCTbIO, TO B BEIOMOCTH €My BBICTABISAETCS OLEHKA
«HEYJOBJIIETBOPUTEIBHO».

Hapymenne IUCHUIUIMHBI, CHUCBIBAHWE, WCIOIB30BAHUE OOYYAIOIIMMHUCS HEPa3pelIeHHBIX
MEYAaTHBIX M PYKOMHUCHBIX MaTepHaioB, MOOWIBHBIX TeNe(pOHOB, KOMMYHHMKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUJOB JTUYHON KOMMYHUKAIIMOHHOW W KOMIBIOTEPHON TEXHUKH
BO BpeMsl aTTECTAllMOHHBIX HCIBITAHUN 3ampelieHo. B ciydae HapylleHus 3TOro TpeOOBaHUA
mpernojiaBaTeNb 0053aH YAaTUTh OOYYaIOIIErocs M3 ayAUTOPHUH M IMPOCTaBUTh €My B BEJOMOCTHU
OLICHKY «HEYAOBJIETBOPUTEIHHO».

BoicTaBineHne OLICHOK, IIOJIyYEHHBIX IIpU IOABEIECHUU pPE3YyIbTaTOB IPOMEXKYTOUHOM
aTTeCTalMd, B 3a4E€THO-PK3aMEHAllMOHHYI0 BEIOMOCTbh M 3a4€THYIO KHUXKKY IIPOBOJUTCS B
IPUCYTCTBUU caMoro oOyudatouierocs. llpenogaBateny HeCyT NEPCOHAIbHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHMS 3allMCEll O pe3ynbTaTax HPOMEXYTOYHOM aTTecTalud B
3aYE€THO-IK3aMEHALMOHHYIO BEJOMOCTD U B 3a4E€THBIE KHIKKH.

HesBka Ha 5K3aMEH OTMedYaeTcsd B 3a4ETHO-3K3aMEHALIMOHHOW BEAOMOCTH CIIOBAMH «HE
SABUJIICS>.

Jnsa  oOydaromuxcsi, KOTOpble HE CMOIJM CcJaTh 5K3aMEH B YCTAHOBJICHHBIE CpOKH,
VYHUBEPCUTET YCTAHABIMBAET MEPUOJ] JIMKBUIALNU 330JDKEHHOCTH. B 3TOT mepuoj mpenoaaBatenu,
MPUHUMABILKE 3K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JHEW, Korja OHM OyIyT MpUHUMATb
3a0/oKeHHOCTH. VMHpopManus o JHMKBHIAIMM 33J0JDKEHHOCTH OTMEYAeTCsl B SK3aMEHAIMOHHOM
JIUCTE.

OOyuaronMesi, MOKa3aBIIUM OTJIMYHBIE W XOpPOIIWE 3HAHHUSA B TEUCHHE CEMecTpa B XOJe
MOCTOSIHHOTO TEKYIIEro KOHTPOJI YCIHEBAEMOCTH, MOXKET OBbITh MPOCTaBICHA H3K3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 0e3 craun 3k3ameHa. OleHKa BBICTABIIACTCS B HK3aMEHAIIMOHHBIN JIUCT WK B
3a4€THO-3K3aMEHAIMOHHYIO BEOMOCTb.

WNuBanuapl ¥ nuna ¢ OrpaHMYeHHBIMA BO3MOXKHOCTSIMU 3JI0POBbs, MOTYT CJaBaTh SK3aMEHBI B
MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHBIM YyUeOHBIM MJIaHOM. VIHBanuabl 1
JUIa ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbsI, HMEIOLME HAPYLIEHUS OIOPHO-IBUTaTEILHOTO
anmapara, JONYCKalTCs Ha AaTTECTALlMOHHBIE WCIBITAaHUS B CONPOBOXKICHUU ACCHUCTEHTOB-
COIIPOBOXAAIOILUX.

[Ipouenypa mpoBeneHHs MPOMEXKYTOUHOM aTrTecTaluu s OCOOBIX Ciy4yaeB M3JI0KEHa B
«[TonoxeHnn o TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu OOYYaIOLIUXCS 110
OIIOIl OGakanmaBpuara, crneruanutTeTra W Marucrparypel» ®I'BOY BO IOxHo-Ypansckmit ['AY
(FOVpI'AV-I11-02-66/02-16 ot 26.10.2016 1).

OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
Ne HHIAKaTOpa
OK3aMeH p
KOMIICTCHIINN
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[Ipenmer, 3amaun, MECTO U POJIb MUKPOOHOJIOTHH B CHCTEME
OMOJIOTNYECKUX U CEIbCKOXO03HCTBEHHBIX HAYK.
Kpatkuit ucropryeckuii o4epk pasBUTHSI MUKPOOHOJIOTHH Kak

HaYKH.

Hcnonp3oBaHne  MHKPOOHMOJIIOTMYECKUX  TEXHOJIOTHH B
IIPAKTUKE TIPOU3BOACTBA CENbCKOXO03AHCTBEHHOM MPOTYKIUH.
Hcnonp3oBaHne  MHKPOOHMOJIOTMYECKUX  TEXHOJIOTHH B

MPaKTHUKE TIEPEPaA0OTKHU CEIHCKOX035HCTBEHHON MTPOTYKIIUH.
[IpumeHeHrEe COBPEMEHHBIX MHKPOOMOIIOTHYECKUX METO/I0B
HAy4YHBIX MCCIIEOBAHUN B arPOHOMHH.

CucremaTnka MUKpOOPTraHU3MOB.

®dopma 1 CTpOEHHUE MUKPOOPTaHU3MOB.

Opransl nepeIBUKEHUS U MOABHKHOCTh OaKTepuit.
Kierounas creHka, HUTOIUIA3Ma U BKIIFOUEHUS.

[TurmenTH! 6aKTEPHIA.

CnopooOpa3oBanue OakTepuid.

Pukkercuu (popma, cTpoeHue, pacupocTpaHeHUE).
Mukomnasmel u  L-dopmer  Gaktepuii (popma, cTpoeHue,
pacipoCTpaHEHUE).

AxTuHOMUIIETHI ((popMa, CTpoeHHe, pacTIpOCTPAHCHHE).
Huanobakrepun (hopma, CTpOCHHUE, PACTIPOCTPAHEHHE).
Bupycs (hopma, ctpoeHue, pacpocTpaHeHHE).
MukpomMunersl (MIpU3HAKH, pPa3sMHOXKEHHE, TpeOOBaHMUA K
BHEIIHUM YCJIOBHSM, KJIacCU(UKaLus).

Apxeobakrepuu (hopma, CTpoeHHE, paCIIPOCTPAHEHUE).
Ousnueckue GakTopsl (Temreparypa 1 BIaKHOCTB).
Crepunu3zanus (HarpeBaHue, BHICYIIIMBAHUE U BAKYYM).
Ousnueckue GakTopsl (IEHCTBUE BUIUMOTO U3ITYUCHUS).
®dusndeckue GakTOpsl (ICHCTBHUE AICKTPUUECTBA).
Ousnueckue GakTopsl (MEXaHMYECKOE BO3/ICHCTBUE).
OTHOlIEHNE MHKPOOPraHU3MOB K THAPOCTATUYECKOMY H
OCMOTHYECKOMY JIaBJIEHUIO.

Xumudeckue GakTopbl (KUCIOTHOCTH M IIETOYHOCTH ).
Xumnueckue (akTopsl (OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC
YCIIOBUSA).

Tpoduueckas u amuieToXUMHUYecKass MPUPOJA B3aUMOCBS3CH
MEXy MUKPOOPTaHU3MaMH.

HacnencrBennbie pakTopbl MUKPOOPTaHU3MOB.
MexaHu3MEl, BBI3EIBAIOIIME N3MEHEHUE T€HETHUECKON
uHpOpMaLIUH.

Myranuu.

I'eneTnueckue peKOMOUHAITIH.

[IpakTrueckoe UCITOIb30BaHUE TOCTUKEHUN T€HETUKHU
MHUKPOOPTaHU3MOB M TeHHAsI HH)KEHEPUS B MUKPOOHOJIOTHH.
Ponb GepMeHTOB B KU3HEAEATEIILHOCTH MUKPOOPTaHH3MOB.
CnocoObl MMUTaHUS W TOCTYIUICHUE MHUTATEIbHBIX BEIIECTB B
KIIETKY.

[NousaTHe 0 KaTaOoIM3MeE U OMOCUHTE3E, UX 3HAUCHUE.
[ToTpebHOCTH B XKene3e, KaJlud, KalblUU, MUKPOIJIEMEHTAX,
BUTAMHHAX, POJIb TUX COSTUHEHUN B METa0O0IM3ME KIIETOK.
AspoOHOe 1 aHaIpoOHOE JBIXaHUE.

NJI-1onk-1
Ucnonb3yet
OCHOBHBIC 3aKOHBbI
€CTECTBEHHOHAYYHBIX
JUCLIATIIINH IS
pelieHus
CTaHAApTHBIX 3a1a4 B
00JlacTH  arpOHOMUU
C MNPUMCHCHUCM
nH(pOpMaIMOHHO-
KOMMYHUKAIITUOHHBIX
TEXHOJIOTHI
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38. buonornueckuii LUK a3oTa.

39. AMMonudukanus 0€TKOBBIX BEIIECTB.

40. TIpouecc HUTpU(DUKALUT U ACHUTPUDUKALIIH.

41. ®ukcarus atMOcHEpHOTO a30Ta MUKPOOPTaHU3MAaMH.

42. Tlpesparmenue ¢gocdopa, cepsl, Keesa.

43. CrnuptoBoe OpOoKEHUE U eT0 BO30YIUTEIH.

44. MonoyHOKHCII0€ OpOXKEHHE U er0 BO30YAUTEINN.

45. MacnsHokuciioe OpoKeHHE U €T0 BO30YIUTEIH.

46. MuUKpOOHOTIOTHS TIOYBHI.

47. ®daktopsl cpeabl, ONPEACIISIIOIINE pa3BHUTHE
MHUKPOOHOTOIICHO3a TIOYBHI.

48. Poab mOYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUM TIEPETHOS
(rymyca).

49. Bausaue 00paOOTKM TOYBBI M BHECEHUS MHHEpaIbHBIX
yIoOpeHuit Ha esITeIbHOCTh MUKPOOPTaHU3MOB.

50. Mukpobuosornieckue MPOIIECCHI npu MOATOTOBKE
OpPTraHUYeCcKUX YIOOpeHUH.

51. BnusHmre ceBOOOOPOTOB M MOHOKYJIBTYp Ha
MHUKPOOHOJIOTHYECKHE TIPOLIECCH B ITOYBE.

52. TexHomorunyeckue 3aKOHOMEPHOCTH KYJIbTUBHPOBAHUS
MHUKPOOPTIaHU3MOB.

53. DnuduTHBEIE MUKPOOPTaHU3MBI.

54. llpaBuna u TexHMKAa O€30MacHOCTH MNpH  pabore B
MHUKPOOHOJIOTHYECKOM JTAOOpaTOPUH.

55. YcrpoiicTBO MHKpPOCKOIA, MpaBuUiia paboThl ¢ MHUKPOCKOIIOM,
TEXHWKA MHCIIONb30BaHUSA MHKpPOCKONA C HMMEPCHOHHOMN
CHUCTEMOI.

56. Crioco0b! (hukcaruy Maska.

57. CriocoObl OKpacKu mpenapara.

58. TexHuKa MPUTOTOBJICHUS Ma3Ka.

59. IlocnenoBaTeNbHOCTD IPUTOTOBIICHUS BUCSYEH KaIlIu.

60. [TocnenoBarensHOCTH MIPUTOTOBJICHUS MPUJIaBICHHOMN
Karuiy.

61. IIpuHIMIIBI IPUTOTOBIECHUS MUTATEIBHBIX CPE.

62. Meroabl cTepuIn3anum.

63. IIpu3Haky pocTa MUKPOOPTaHU3MOB Ha IJIOTHBIX U YKUIKHUX
MUTATENbHBIX Cpeaax.

64. Texauka B3sATUS TPOO BOJBI U TTOYBHI.

65. Muxkpogiaopa Bo3ayxa.

66. MukpoOHoIOTHIeCKHil aHAIN3 BOIBI (MUKPOOHOE YHCIIO).

67. MUKpOOHOIOTUYECKHI aHaTH3 BOJBI (KHUIIIEYHAsS [TaJI0YKa).

68. MuKpoOHOIOTUYECKHI aHAJIN3 TIOYBHI.

69. Brinenenue 6akTepuil B YUCTYIO KYJIbTYpY.

N-1onk-s ITpoBoaut
IKCIIEPUMEHTAIBHBIC
VICCIIC/IOBaHHS B
00J1aCTH arpOHOMHH

[[Ixana 1 KpUTEpUN OIEHUBAHMS OTBETA OOYUAIOIIETOCs MPEICTABICHBI B TA0JIHIIC

lkana Kpurtepun oueHnBanns
BCECTOPOHHEE, CHCTEMaTH4Yeckoe M TJIyOOKOe 3HaHHE MPOrpaMMHOTO
Onenka 5 MaTepuanga, YCBOEGHHE OCHOBHOM M  JOIOJHUTENbHOM JMTEpaTyphl,
(OTJIMYHO) PEKOMEHJIOBAHHOM TPOrpaMMOM JAUCUUIUIUHBI, TPABUIBHOE pPEUICHUE
3aJ1a4H.
Ouenka 4 MOJHOE 3HAHWE IMPOTPAaMMHOIO MaTepuajia, YCBOEHHE OCHOBHOM
(xopo11o) JIATEPATYPHL, PEKOMEHI0BaHHOU B IpOorpaMme, HaJIM4ue
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MaJI0O3HAYUTCIbHBIX OI_HI/I6OK B pCHICHUU 3a4a4U, UJIKX HEAOCTATOYHO ITOJIHOC
pacKphITHE COAEepPIKaHUE BOITPOCA.

3HAHUC OCHOBHOT'O IMPOrpaMMHOIo0 Marc¢puajia B MHUHHUMaJIbHOM OG’bGMG,

Onenka 3
! MNOTPEUIHOCTH HEMPUHLIMIINAIBHOIO XapakTepa B OTBETE HA HK3aMEHE U B
(YAOBIETBOPUTEIBHO)
pELIECHNN 3aJa4H.
Onenka 2 npoOensl B 3HAHMAX ~ OCHOBHOIO — IIPOrPaMMHOrO  MaTepualna,

(HEYAOBIETBOPUTENBHO)

NMPUHIOHUITNAJIBHBIC OIIINOKHU IIpU OTBCTC HA BOMMPOCHI U B PCHICHUH 3aJ1a4H.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX]|

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHme
TS
BHECEHUS
H3MCHEHUH

Iloamuce

Pacmmdposka
HOJIUCH

Hara
BHECCHHS
NU3MCHCHUA
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