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Pabouas nporpamma IucHUIIIUHBI «MHKPOOHOIOTUS» COCTaBlIeHa B COOTBETCTBUU C Tpebo-
BaHusMH DenepabHOro rocyapcTBEHHOIO 00pa3oBaTENbHOIO CTAHAAPTA BHICIIEr0 00pa30BaHUS
(®I'OC BO), yrBepxnennoro IIpukazom Munucrepctsa odpasoBanus u Hayku Poccuiickoit ®ene-
paruu ot 26.07.2017 1. Ne 699. Pabouast mporpamMma npeaHa3HaueHa Juisi HOJAroTOBKU OakanaBpa 1o
HanpasiieHuto 35.03.04 Arponomusi, HanpaBiieHHOCTh — CesleKIUsI 1 CEMEHOBOJACTBO CEJIbLCKOXO0-
31ICTBEHHBIX KYJBTYP.

Hacrosimmas pa6odas mporpamMma JUCLHUIUIMHBI COCTABIEHA B paMKax OCHOBHOM Ipodgeccuo-
HaJIbHOW 0Opa3oBarenbHOil porpamMmel (OITOI) 1 yuuTbiBaeT 0COOEHHOCTH 00Y4EHUS TPU UHKITIO-
3MBHOM 00pa30BaHUU JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTAMHU 310poBbs (OB3) 1 nHBaIINI0B.

CocraBuTelb — KaHIUJAT CEILCKOX035MCTBEHHBIX HayK YuHsena HO. 3.

Pabouaa mporpamMMa AHCUMILUTHHBL 0OCYyXKIeHA Ha 3aceljaHud kaeapsl arpoTeXHONOTHH H
IKOTIOTHH

«14» anpena 2021 r. (mpotoxon Noe 8).

3ag. xadeapoii arpoTeXHOMOrAl H IKONOTHH

KaH/THIAT TeXHHYECKHX HAYK, IONEHT 0. C. barpaesa

Pabouas nporpaMMa auCUMIUIEHBL ofoOpena y4yeGHO-MeTomMdeckoll KomHccHedl Muctutyra
arpoIKONOTHH

«19» anpens 2021 1. (mpotokon Ne 3).
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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp nmo HanpaBieHuto moarotoBku 35.03.04 ArpoHoMus TOKEH OBITH TMOATOTOBJICH K pe-
MICHUIO 3aaa4dy HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTHU CJICOYIOIUX THUIIOB: MPONU3BOACTBCHHO-
TEXHOJIOTHYECKOM.

Heab qUCHUNIUHBI — chOPMHUPOBATH Y OOYUYAIONMIMXCS 3HAHHS, YMEHHS M HaBBIKA MO OCHOBAaM
o0mel U creruanbHOM MUKPOOHOJIOTUH U YMEHHM WCIOJIb30BAHUS TOJYUYCHHBIX 3HAHWM JJIS PEUIeHUs
MPAKTUYECKHX 3a]1a4 CEIbCKOTO XO35HCTBA B COOTBETCTBHH C (DOPMYIUPYEMBIMU KOMIIETEHIIUSIMH.

3agaum IUCHUIIHHBI:

- U3YYUTh CUCTEMATHKYy, MOP(OJIOTHIO, TEHETUKY U Pa3MHOXKEHHE OakTepuil; MeTaboInu3M MHK-
POOPraHnu3MoB, Y4aCTUC MUKPOOPTAHN3MOB B MIPCBPAILICHUAX PA3JIMIYHBIX COCAUHCHHU;

— U3Y4YUTh OCHOBHBIE MUKPOOPTAHU3Mbl U OCBOUTH METOJIbI ONpPEAENICHUSI UX COCTaBa U aKTHUBHO-
CTH,

— chopmMHpoBaTh MOHATHS O POJIM MUKPOOPTraHU3MOB IIPHU PEIIEHUU CTaHJAPTHBIX 337a4 B 00JacTu
arpoOHOMHU.

1.2. KommneTeHUMH M HHAMKATOPHI UX JOCTHKEHU

OIIK-1. CrocobeH pemiath TUIIOBBIE 337aud MPOPECCUOHATBLHON JEesTeIbHOCTH Ha OCHOBE 3HAHUM Oc-
HOBHBIX 3aKOHOB MAaTEMAaTHYECKUX M €CTECTBEHHBIX HAayK C IPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH.

Kon u HaumeHoBaHue dopmupyembie 3YH

WHAUKATOPA IOCTH-

JKEHIS KOMITETEHIIHI 3HAHUS YMEHUS HaBBIKH

N-1omnk-1 OOyuaromwmiicst nopkeH | OOyJarommiics nomxeH | OOyuaromuiics

Hcmonb3yeT OCHOB- | 3HATh: YMETh: UCIOJh30BATh OCHOB- | IOJDKEH BIIAJICTh:
HbIE 3aKOHBI €CTE- | OCHOBHBIC 3aKOHBI | HbIC 3aKOHBI U TOHSATHUS €CTe- | METOJaMU TPHUTO-
CTBCHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX | CTBEHHOHAyUYHBIX JWMCIIU- | TOBJICHUS IIperia-
TUCIUIUIMH JJI1 pe- | QUCIUILINH, SBICHUH U | IUTMH B NPO(PECCHOHANBHON | paTOB M MHKPO-
IICHUS] CTaHAAPTHBIX | IPOIECCOB, B TOM YHC- | ICATEIHOCTH,  YIPABIATH | CKOITUU—

3amad B oOjacTu ar- | Je CHUCTeMaTHKy, MOp- | MUKpoouonorndeckoir  ak- | (b1.0.20-H.1)
POHOMHMHM ¢ MpHUMe- | PONOTHI0O MHKpPOOpPra- | THBHOCTBIO IOYBBI, HCHOJIb-

HEeHUEM HH(OpMalM- | HU3MOB;,  TOYBEHHBIX | 30BaTh  HH(OPMAIMOHHEIC
OHHO- MHUKPOOPTaHU3MOB  — | TEXHOJIOTUH
koMMmyHuKamoHHeix | (b1.0.20-3.1) —(b1.0.20-Y.1)
TEXHOJIOTHI

2 MecTto aucuuniannsl B ctpykrype OIIOIIT

Jucnunmuaa «MUKpOOHOIOTHS» OTHOCUTCS K 00513aTeIbHON YacTH MPOTrpaMMbI OakajiaBpuaTa.

3 O0béM IMcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM TUCHUIUIMHEI cocTaBigeT 4 3aueTHRIX equnull (3ET), 144 akageMuuyeckux JacoB (majiee ya-
coB). lucuumnnuna uzyvaercs:
— ouHas (opma oOydeHus B 4 cemecTpe



3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Bun yueGHOM paboThI

KomnuectBo yacos

ouHas Gopma 00ydeHUs

KonraktHas pabora (Bcero),

64
B TOM 4HcJe MPaAKTH4YecKasi MOATOTOBKA
Jlexuu (JI) 16
JlaGopatopusle 3ansarus (JI3) 48
[Ipaktnueckue 3ansarus (113) -
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 53
KoutpoJsb 27
Hroro 144
3.2 Pacnpenesienne y4eOHOT0 BpeMeHH 10 pa3jieiaM U TeMam
B ToM uncne .
KOHTaKTHas paboTa S
No Bcero a”
HanmenoBanmne pasaciia u TeM =
TEMBI 4acoB CP o
J J3 113 C
=
1 2 3 4 5 6 7 8
Pazgen 1 O6mas mukpoOuonorus
1.1. | BBenenue B JUCUMIUIMHY 6 1 2 — 3 X
12 Cucrematuka, MOp(OJIOTHS, CTPOSHUE H PA3MHO- 1 1 6 : 4 X
| )xeHne OakTepuid (MPOKAPHOT)
1.3. | 'eneTnka MUKpOOPTraHU3MOB 9 1 4 - 4 X
14 MuxkpoopranuszMbl 1 OKpyXKaromiasi cpeia, B3auMo- 1 1 4 6 X
"' | OTHOUICHUS MUKPOOPTaHU3MOB MEXKy CO00i
Mera K a a Kpo-
5. €Tab0JIM3M MHKPOOPTAaHU3MOB, MUTAHUE MUKPO 12 ) 4 3 6 N
OpraHU3MOB M OMOCHHTE3
IT a K a i
Lé. peBpalieHne MUKPOOPTraHU3MaMu COeTMHEHUI 12 ) 4 3 6 N
yriepojaa
[IpeBpalieHue MUKpOOPraHU3MaMHU COEANHEHHI
1.7. | a3ota, pocdopa, cepsl, kene3a u IPyrux JIEMEH- 14 2 6 - 6 X
TOB
Paznen 2 Cenbckox03siicTBEHHAS MUKPOOHOJIOTHS
MukpoOuosiorus nNouBkl, CUCTEMA UCTIOIb30BaAHUS
2.1 | HOYBBI U MUKPOOMOJIOTHUECKUE OCHOBBI MOBBIIIIE- 14 2 6 - 6 X
HUS €€ TJI0JI0OPOAUS
2.2 | Mukpobuosorusi KOpMOB 14 2 6 - 6 X
MuxkpoOuosorus npoJayKTOB )KUBOTHOBOJCTBA U
2.3 P POAYE A 14 2 | 6 | - | 6| x
NTUICBOJICTBA
KonTponb X X X X X 27
Hroro 144 16 48 - 53 27




4 CprRTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIIYAKOIIECE MTPAKTUICCKYIO TIOATOTOBKY

[TpakTryeckasi MOATOTOBKA MPHU peaiu3alui y4eOHbIX MPEIMETOB, KYypCOB, AUCLHMILIUH (MOAY-
7ieil) opraHu3yeTcs MyTeM MPOBEACHHS NMPAKTHUYECKUX 3aHITHA, MPAKTUKYMOB, JIa0OpaTOPHBIX paboT u
MHBIX aHAJOTHYHBIX BUIOB YUeOHOM AEATEeIbHOCTH, IPEIyCMAaTPUBAIOIIUX y4acTHe 00y4YaroluXcs B BbI-
MIOJIHEHUH OTJENIbHBIX AJIEMEHTOB padoT, CBSI3aHHBIX ¢ OyAyIIel MpodecCHOHANBHON AeITeTbHOCTHIO.

[TpakTHyeckasi OJArOTOBKAa MOXET BKJIIOUaTh B C€0sl OTJENbHbBIE 3aHIATHS JIEKIIMOHHOTO TUIIA, KO-
TOpBIE MPEAYCMATPHUBAIOT Nepefauy yuyeOHOM MHpOpMaLuu 00ydarommmMcs, HEOOXOIUMON ISl moce-
JYIOIIETO BBITIOJHEHUsI pa0doT, CBSI3aHHBIX C Oyaymiel mpodecCHOHAIbHON AeSTEHHOCTHIO.

PexomenyeMbIii 00beM MPaKTUUECKOW TOJATOTOBKH (B MPOIEHTAaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I TUCIUILINH, PEATH3YIOIINX:

- yauBepcanbhble komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Copep:xkanue TUCHUNIMHBI

Pa3nen 1 O6masi MUKPOOHOJIOTHA

1.1 IIpeameTt, ucTOpHS U 321241 MHUKPOOHOJIOTHH

[IpenmeT, MeCTO M POJIb MUKPOOUOIOTMH B CUCTEME OMOJOTHYECKHX M CEIbCKOXO03SHCTBEHHBIX
Hayk. Mcropust MmukpoOuonoruu. OTKpbITHE MUKpOOpraHu3MoB AHTOHM BaH JleBenrykom. Ilepuon Gec-
CHUCTEMHBIX HAOJIOJIeHUH («OmUCcaTeNbHBIN Mepruoa» B pa3BUTHH MHKpoOuonoruu). Habmonenus [1.C.
CamoiinoBuya, M.M. Tepexosckoro. OtkpsiTust JIyn [lactepa (npupona 6poxxeHus, Bo30yaurenu 0omues-
HEl).

1.2 Mopdoaoruss MUKpOOPraHu3MoB

MukpoopranusMsbl - MPOKAPUOTHI, SYKAPUOTHI, UX OCHOBHBIE pa3inyus. [[pUHIUIIBI cUCTEMAaTHKU
(TakCOHOMUM) OaKTEPHIA.

Mopdomorust 6akTepuii. CTpoeHue kieTok 0akTepuid. KiieTouHble CTEeHKH TpaMITONIOKUTEIbHBIX U
rpaMoOTpULIATeNbHBIX OakTepuid. Karncymsl (M CIM3KUCTBIE CIIOM), HUTOIUIa3MaTHYecKas MeMOpaHa, KIyTH-
Kk, GumOpun (Muiau) y OakTepuii, BKIIOUEHHUS, UX COCTaB (DYHKIIMU. DHIOCTIOPHI U LUCTHI OAKTEPHil.
Poct u pazMHOXkXeHHEe MUKPOOPraHu3MoB. CriocoObl pa3MHOMKEHHSI TPOKAPUOT (OAKTEpHid, aKTHHOMHUIIE-
TOB, ITMAHOOAKTEPHHN).

1.3 I'eneTuka MUKPOOPraHu3MoOB

['enetndeckuit ammapat y mpokapant. Permukamus JIHK. Moaudukanuu, MyTanuu 1 peKoMOu-
Hau. Myrtarennbsle GakTopbl. ['eHeTHuecKkue peKoMOMHAIIMKM y MPOKApUOT - TpaHchopMalys, TpaHc-
IOyKIMsl, KOHbIoTranusa. BuexpoMocoMHble (haKTOphI HACIEACTBEHHOCTH - MJIa3MU/Ibl U TPAHCIIO30HbI OaK-
tepuil. ['eHHas nHXxeHepust B Mukpoouonoruu. [lomyuenue 1neHHbIX (OPM MUKPOOPTAaHU3MOB JIJISI CEJlb-
CKOTO XO0341CTBa U MPOMBILIUIEHHOCTH.

1.4 MukpoopranusMsbl 4 OKpPYKaloIas cpeaa

OTHolIeHHEe MUKPOOPTaHU3MOB K (haKTOpaM BHEUIHEH cpe/ibl. 3aBUCUMOCTh MUKPOOPIaHU3MOB OT
BOJHOIO pexuma cpelibl. OCMOTHYECKOE AAaBJIEHUE KIETKH Yy Pa3HbIX IPYII MUKPOOPraHU3MOB U MX OT-
HOILIEHUE K Pa3HBbIM YPOBHSAM BIIXKHOCTHU Cpe/ibl. BIusiHue KHUCIOTHOCTH CPEbl Ha pa3BUTHE OTIEIbHBIX
MUKpooprann3moB. Kputuueckue 3HaueHus pH B jKH3HENEATENBHOCTH MUKPOOPraHu3MoB. OTHOLIEHHE
MHUKPOOPTaHU3MOB K KHCIOPOIY. A3poObl M aHa3poObl ((hakyabTaTUBHBIE U O00IUTaTHBIC). OKUCIUTENh-
HO-BOCCTaHOBMTEJIbHBINA MOTEHIMAN CPEABI U Pa3BUTHE PAa3HBIX I'PYINI MUKPOOPraHM3MoB. BiusHue nas-
JICHUS, XHMUYECKUX BEIECTB, palalllii Ha MUKPOOPTaHU3Mbl. Paznuune peakiuii BereTaTuBHbBIX KJIETOK
MHUKPOOPIaHU3MOB U SHIOCTIOp OAKTEpHii HAa BHEUTHHE BO3ACHCTBUS.

1.5 OoMmeH BemecTB (MeTa00JIM3M MHUKPOOOB)

XUMHUECKUH cOCTaB MUKPOOHOH KieTKH. Ponmb epMEeHTOB B KHM3HENEATETbHOCTH MUKPOOpra-
HU3MOB. [IuTanne mMukpoOoB (aHabonu3m). Tumbl nutaHus. JlpixaHue MUKpoOOB (kaTabonu3m). Tumsl
JIBIXQHUSL.



1.6 IIpeBpamenne MUKPOOPraHM3MAMHU COeIMHEHMH yriepoaa

3HaueHue MPOLECCOB MPEBPAILEHUS YTIEPOA0COIEPKALIIX BEIIECTB B KPYTOBOPOTE YIiieponia B
IPUPOJIE U POJIb MUKPOOPTaHU3MOB B PACIa/ie OPraHMUECKOro BemecTBa. MoJIoOYHOKUCIIOe OpoKeHHE U
ero Bo3OyauTenu. 3Hau€HHUE MOJOYHOKHCIOTO OpOKeHHsI B MUIIEBON MPOMBIIUIEHHOCTH U OBITY (IIpH
KOHCEPBUPOBAHHH, TMOITYYEHUN MOJIOYHOW KUCIIOTHI, TPOU3BOICTBE KHUCIOMOJIOUYHBIX MPOIAYKTOB, CHIPa),
MIPHU CUJIOCOBAHUM, CEHAXKHUPOBAHUU KOPMOB.

CrnuproBoe Opoxenue. Jpoxoku ((akynbraTHBHBIE aHa’pOObI) Kak BO30YAMTENH CHHPTOBOTO
OpoxeHusl (IMKUE U KyJbTYpHBIC, HU30BbIC U BEpXOBbIC). VCroap30BaHNe NPOXIKEH B CIIUPTOBOM IPO-
MBIIIJIEHHOCTH, BUHOJIEJINU, TUBOBAPEHUH, XJ1€00IeueHUH, IPU U3rOTOBIEHNHU Kedupa, KyMbica.

IIponeccrbr 6poskenuii, BeI3bIBaeMble OakTepusiMu poaa Clostridium. MacisHOKUCIIOE U aleTOHO-
OyTuinoBoe OpokeHusi. MacinsHOKuCI0e OpokeHHEe MEKTUHOBBIX BEIIECTB U €ro 3HAYEHUE B MEPBUYHOM
00paboTke J1yOOBOJOKHUCTHIX pacTeHuil. bakrepun poxa Clostridium u OpokeHue 1eJUIIoI035I.

1.7 IlpeBpaienne MUKPOOPraHU3MaMu coeIMHEHUI a3oTa, ¢gocdopa, cepbl, xKeje3a

AMMOHU(UKAUSA a30TOCOIEPKAIUX OPraHUYECKHX BEIIECTB. 3HaYCHHE MHHEPATU3AIMH a30T-
CoJIep>KaIlINX OPraHUYEeCKUX COeIMHEHUH (OeTKOB, HyKJIIEMHOBBIX KHCIOT, MOYEBUHBI, MOYEBOM U TUIIITY-
POBOM KHUCIIOT, XUTHHA). Pa3noxkeHne OETKOBBIX BEIIECTB B a3POOHBIX M aHA3POOHBIX yciaoBHsX. Bo30y-
JIUTENN Tpolecca MuHepanu3auuu. [lponeccsl MUHepaau3auu Npyu XpaHeHUH IJ10/10B U oBoiuei. [Ipu-
YUHBI TOPYH CEIbCKOXO03IHCTBEHHOM MPOAYKIIMU U BO3MOXKHOCTH €€ TPeAyTPEKICHHS.

[Iponeccl HuTpudukanuu. OkucieHrne ammuaka B a3otHyto kucioty (1 u Il dha3sr aurpuduka-
1un). [lonoxurenbHoOe U OTpULIATENIFHOE 3HAYEHUE HUTPpU(DUKALUY.

[Tpoueccol nenutpudukanuu. BocctaHoBIEHHE HUTPATOB U HUTPUTOB ¢ 0Opa30BaHUEM MOJIEKY-
JSpHOTO a30Ta (AeHUTpUUKaLuUs). ACCUMUISAIMOHHAS U JUCCUMIIIALIMOHHAS HUTPATPEeNyKIHs. 3Hade-
HUE ITHX MpoueccoB. Bo3dyaurenu npouecca aeHuTpruuKanuu. Perynsuus npoiecca J1eHUTpUpUKau
arpoTeXHUYECKUMHU MPUEMAMHU.

Azotodukcanus. buonorndeckas u abuosorudeckas Gpukcamus arMochepHoro azora. DHeprodd-
(EKTUBHOCTh U «3IKOJIOTMUYECKasi YUCTOTa» OUOIOrHUecKoro azora. dukcanus a3ora armochepsl MUKPO-
opranu3mMamu. CBOOOAHOKUBYIIIME, aCCOIIMATHBHBIE 1 CUMOMOTHYECKHE a30T(HUKCATOPHI — adpOOHbBIE U
aHa’poOHblie popMmel. LlnanobakTepun, ycBauBaroIIye MOJIECKYIISIPHBIN a30T.

Cumbnotnueckas azoTdukcanuu y 6000BbIX pacteHuid. KiryOeHpKoBbIE OakTepuu (pu300un), Ux
CBOMCTBA: CHEIU(PUYHOCTh, BUPYICHTHOCTh, aKTUBHOCTh, KOHKYPEHTOCIIOCOOHOCTh. Y CIIOBUS, OIpese-
nsirorue 3P PeKTHBHOCTH 0000BOPHU300HaTLHOTO CUMOMO3a.

Posib MUKpPOOpPraHW3MOB B BBICBOOOXIEHUHM KHUCIIOTHI U3 OpraHu4eckux (ochopocoaepramx
COCIMHEHMH U B TiepeBojie ¢hochaToB B paCTBOPUMOE COCTOsIHUE. bruonorndeckoe cBs3piBanue Gocdopa.
BoccranoBneHrne OKMCIEHHBIX coenHeHHH (pocdopa 1 BO3MOKHAsI pOJIb MUKPOOPTaHU3MOB B 3TOM IIPO-
necce. Posb MukpooprannzMoB B pocopHOM MUTAaHUU PACTCHHM.

Kpyrosopot cepsl B npupoae. O6pa3oBaHHe cepOBOIOPOJIa U3 CEPOCOACPIKALINX OPTaHUYECKUX
coenuHeHU. OOpa3zoBaHNE CEPOBOIOPO/Ia N3 MUHEPAIBHBIX COCTMHEHHH (Cyab()aToOB) 1 MUKPOOPTaHU3-
MBI, BBI3BIBAIOLINE 3TH Tporecchl. OKUCIeHne MUKPOOPTaHU3MaMH CEPOBOIOPO/Ia B CEPY M CEPHYIO KHC-
noty. CepobakTepuu ¥ THOHOBBIE OakTepun. 3HaUeHHE cyabhodukcanuu u aecyiabhodukcanuu B MpH-
poze.

[Tpsimoe 1 KOCBEHHOE y4acTHe MOYBEHHBIX MHUKPOOPTaHHU3MOB B IIPEBPAIICHUSIX Keje3a, MapraH-
na, amoMuHuA. OKHUCIIEHHEe W BOCCTAaHOBJICHHWE COCAMHEHHUH jKele3a MUKPOOpPraHu3MaMH. XapaKTepH-
CTHUKAa OCHOBHBIX TPEICTaBUTENICH kene3o0aktepuid. TpaHnchopmalus MUKPOOPTaHU3MaMU COSTUHEHUN
KaJbIMsl, MATHUS, KPEMHUS, KaJusl U APYTUX SJEMEHTOB. 3HAYCHHE CAalpOTPOGHBIX MHUKOILUIA3M (MeTal-
JIOTEHUYMa) B aKKyMYJISLIUU Kelle3a, MapraHiia, auIlOMUHHUS.

Pa3nen 2 CenbcKkoX0351HCTBEHHAsi MUKPOOHOI0THS

2.1 MuKpoO610JI0OTHS MOYBbI

Pa3BuTue B3rIA10B yYEHBIX HA POJIb MUKPOOPTaHU3MOB B 00pa30BaHUM NMOYBBL. DaKTOPHI CPEIHl,
omnpenendoomye GopMupoBaHre MUKPOOHBIX acconranuii. MUKpOOpPraHu3Mbl OYB pPa3IMYHBIX THUIIOB.
Haxomnnenue rymyca u GopMupoBaHHE CTPYKTYPHI IIOUBHI.

2.2 MUKpPOOHOJIOTHSI KOPMOB

Ceno 0OBIKHOBEHHOE U Oypoe. MHKpOoOHOIOTHYECKUE MPOLECChl MPU 3aTsHKHON (HApyIICHHOH)
CYLIKE CEHA, YCWIMBAIOIIKE IOTEPHU MUTATENbHBIX BEHIECTB B CEHE, U MEPBI IPEAYNPEXKIACHUS MOTEPD.



SIBieHne TepMoreHesa (camMopa3orpeBaHMsi) MpH YBIAKHEHHM ceHa M cMeHa Mukpodiopsl. Ilomoxu-
TEJIBHOE U OTPULIATENIBHOE 3HAYEHHE TEPMOTEHE3a MPU INPUTOTOBJIEHUM CEHA, 3€PHOBBIX KOPMOB. «by-
poe» ceHo («caMorpernasi CoJIOMa») Kak pe3ylbTaT YMEPEHHOTO TepMOreHe3a, 0O0yCIOBIEHHOTO KHU3He-
NesITeIbHOCThI0 MUKPOOPraHu3MOB. [IiecHeBeHIe U caMOCOTrpeBaHue — INIaBHbBIE MPOOJIEMbI XpaHEHUSI.

CurnocoBaHue — KOHCEPBHPOBAHUE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpO>KEeHUS.
MuxkpoOunosioruyeckue IpoLecchl IpU ropsYeM U XOJI0IHOM croco0e CHIIOCOBAHMS U UX PEryIUpOBaHUE.
CenaxxupoBanue (M 3epHOCEHaX) KaK Croco0 MPUTOTOBJICHUS KOpMa Ha OCHOBE CO3JaHUs «()HU3HOJIOTH-
YEeCKOM CYXOCTH» JJIi MUKPOOPTaHU3MOB. Y CIIOBUS, CIOCOOCTBYIOIIUE COXPAHHOCTH CEHa)ka, 3epHOCe-
Haxa.

2.3 Mukpo61o/10rusi NPOAYKTOB )KHBOTHOBOACTBA U NTHLEBOACTBA

Hcrounnku mepBUYHON MHUKpOQIOpsl MOJoKa. M3MeHeHne coctaBa MUKPOOPTaHU3MOB MOJIOKA
IPU XpaHEHUH U TPAHCIOPTUPOBKE. MeTo bl macTepu3anuu Mojioka. [Topoku Moiaoka MUKpOOHOTO Tpo-
UCXOXACHUS. MHUKPOOHOIOTHS MUTHEBOTO U CHIPOro MoJsioka. [larorenHsie Mukpoopranusmsl. Canurap-
Hasl OLIEHKa MOJIOKA.

MukpoOunosiorus MOJIOYHBIX MPOAYKTOB. KuciomMonounble NpoayKThl U HAMUTKH. MuKpoOuosno-
rMYecKas XapakTEpUCTUKA 3aKBaCOK. CaHUTapHO-TMTMEHNYECKUI KOHTPOJIb TPOU3BOICTBA MOJIOKA U MO-
JIOYHBIX MPOIYKTOB.

OTpaBiieHus IpyU UCIIOJIB30BAaHUH HET0OPOKAYECTBEHHBIX MOJIOYHBIX MPOTYKTOB.

MuxkpoOuosiorus Msica U MSCHBIX MPOAYKTOB. McTouHMKH OakTepuaibHOro oOCeMEeHEHUs msca
(mepBUYHas U BTOpUYHAs OakTepHaabHas 0OceMeHEeHHOCTh). CozepikaHue U pacrpeie]IeHne MUKpPOOopra-
HU3MOB B Msice ITpU XpaHeHNUHU. [1opoku msica U MACHBIX IPOAYKTOB.

MukpoOHoIorus SIMIl CeIbCKOX03sIMCTBEHHON NTUIIBI. VICTOYHHKM 0OCEeMEHEHUs U MyTH MPOHUK-
HOBEHHSI MUKPOOPTraHU3MOB B sii110. CriocoObl XpaneHus sull. [lopya suil v myTH CHUXKEHUS UX OaKTepu-
abHON o0cemeHeHHOCTH. KoHcepBUpoBaHue SuIl.

4.2 Copep:xkaHue JeKUHi

Ne

Kpatkoe coneprxkanue JeKIIIU
JIEKIIUA P Acp 1

KomnuectBo
JacoB
[IpakTuue-
CKas IOAro-
TORKA

BBenenue B qucnumiauny. [Ipeamer, Mecto U poiib MUKpPOOHOJIOTHH B
CUCTEME OHMOJIOTHYECKHX M CEIhCKOXO3AMCTBEHHBIX HAayK. 3aqaud MUK-
poOuonoruu. Mcnonb30BaHne MUKPOOPTaHU3MOB B HEKOTOPBIX 00JIaCTIX
YeIoBEYECKON AesTenbHOCTH. VicTopust hopMUPOBaHUS MUKPOOHUOIOTHA
KaK HayKH.

Cucrematnka, mopgoJiorusi, cTpoeHue M pasMHOKeHHe OaxTepuil 2
(mpokapmuot). CuctemMaTHKa MUKPOOPTaHU3MOB. MopdhoIoTus MUKPOOP-
ranu3MoB. Pukkercum (popma, cTpoenue, pacmpocTpaHeHue). Muko-
mwia3Mbl (popma, cTpoenue, pacnpoctpanenue). L — ¢opmbr Oakrepuii
(popma, cTpoeHue, pacrpocTpaHeHre). AKTUHOMUIIETH (hopma, cTpoe-
HHUe, pacrpocTpaHeHue). LlnanobGakrepun (popma, cTpoeHue, pacmpo-
ctpa"enue). Bupycol (popma, cTpoeHne, pacnpocTpaHeHne)

I'eneTtuxa MukpoopranusmoB. HacnencrBennbie pakTopsl MUKpOOpra-
HU3MOB. MeXaHU3MBbI, BBI3BIBAIOIINE W3MEHECHHsI T€HETHUECKON HH]OP-
Manuu. Mytamnuu. ['eHeTnueckne pekomOuHammu. [IpakTudeckoe wuc-
M0JIb30BaHNE JOCTH)KEHUM T€HETUKN MUKPOOPTraHU3MOB.
MukpoopranusmMsl U OKpYy:Kalliasi cpeia, B3aMMOOTHOLIEHUS] MUK-
POOPraHu3MoB Mexay co0oii u apyrumMu cymecrsamu. dusnueckue
dakropbl. XuMmuuyeckue ¢GakTopbl. B3auMOOTHOLIEHUST MEXIy OpraHu3-
MaMu: TpodudecKas v aJuIeJTOXUMUYecKas MPUPOJIa B3aUMOCBsI3ei




MeTta00/113M MHKPOOPraHU3MOB

XUMHYECKUH COCTaB KIETOK MHKPOOPTaHu3MOB. Ponb ¢depmMeHTOB B
KHU3HEICATEIIFHOCTH MHUKPOOPTaHu3MOB. CrocoObl MUTAaHHUS M TOCTYII-
JICeHHE MUTATEeNbHBIX BEUIECTB B KiIEeTKy. [loTpeOHOCTE B Xkemne3e, Kalnuu,
KaJIblIU, MUKPOJ3JICMCHTAX, BUTAMHUHAX, POJIb 3TUX COG,Z[I/IHGHI/Iﬁ B MCTa-
O6onu3Me KieTok. buocuHTe3 OenKkoB, YriaeBOAOB, JMIHIOB, HYKIECHHO-
BbBIX KHCJIOT, aMUHOKUCIIOT

[IpeBpamieHue MHMKPOOPraHU3MAaMM COeIMHEHMI Yriepoaa, a3ora,
docdopa, cepsl, xkeae3a

KpyroBopot yriepona B npupoje ¥ pojib MUKPOOPTaHHU3MOB B pacraje
OpPTraHUYECKOTO BellecTBa. MOJIIOUHOKHCIIOE OpOosKeHUE U ero Bo30yauTe-
mu. CniupTtoBoe OpoxeHue. MacnsHokuciioe OpokeHune. A’poOHoe pas-
JOXKeHUe euTroI03bl. O0pa3oBaHue KUCIOT (YKCYCHOM, I0I0YHOM U JIp.)
Munepanu3anus (aMMOHU(HKAINA) a30TCOACPKAIIMX OPraHUYECKHUX
coeaunenuii. Ilpoueccsl HuTpuukanuu U aeautpudukanuu. buomaoru-
yeckas pukcamus MoJIeKysipHOro a3zota. [IpeBpamenne docdopa. Ilpe-
BparieHus cepsl. [IpeBpanienus xxenesa

Mukpo01o010rusi MOYBbI

[TouBeHHast MUKPOOHOJIOTHS, BOSHUKHOBEHHE U pa3BUTHE. MHKpoopra-
HU3MBI B MOYBE Kak cpeae ooutanus. Poib MOYBEHHBIX MUKPOOPTraHU3-
MOB B 00pa30BaHUU M pa3pylIeHUU meperHos (rymyca). Bousaue oOpa-
OOTKM TOYBBI U BHECEHHUS MHUHEPAJIbHBIX yIOOpEeHUIl Ha NeATeIbHOCTh
MHUKPOOPIaHU3MOB. BiHsHHME Menuopaunuu MOoYB Ha MHUKPOOHOIOTHYE-
CKH€ MPOLIECChl U COCTaB MUKPOOPraHM3MOB. BiusiHue ceBooOOpPOTOB U
MOHOKYJIBTYP Ha MUKPOOPTaHU3MbI IIOYBEI

Mukpo0uo10rusi KOpMoOB

CuHTe3 KOpMOBOTO O€iKa ¥ aMUHOKHCIOT MUKpoopranuzMamu. CHHTE3
MHUKPOOpPIaHU3MaMH BUTaMHHOB M ()epMEHTOB. MHUKpPOOpraHU3MbI KOp-
MoB. Cynika ceHa. KoHcepBupoBaHUeE 3€J1€HBIX KOPMOB

Mukpo01o10rusi NPOAYKTOB KUBOTHOBO/JICTBA U NITULEBOCTBA
H3menenne coctaBa MUKPOOPTaHU3MOB MOJIOKA IIPU XPAHEHUU U TPAHC-
nopTupoBke. JIlnHaMHUKa MHUKPOOHUOIOTHYECKUX M OMOXMMHYECKUX IPO-
I[ECCOB B MOJIOKE. MHUKpPOOHOJIOTHYECKasi XapaKTepucTHKa 3akBacok. Ca-
HUTAPHO-TUTUEHUYECKHU KOHTPOJb MPOU3BOACTBA MOJIOKA U MOJIOYHBIX
IPOAYKTOB. MUKPOOHOIIOTHS Msica U MSICHBIX IPOoAyKTOB. Conepikanue u
pacrpeiesiecHue MUKPOOPTaHU3MOB B MsICE TP XpaHEeHUU. MUKPOOH0II0-
T'Us SIUIL CEIbCKOX 03I CTBEHHOU NTHUIIEI

HToro

16

10%

4.3 Copep:xkanue JadOpPaTOPHBIX 3AHATHI

o/t

HaunmenoBanue 1ab0paToOpHBIX 3aHATUN

KommmuectBo
4acoB

[[pakTHyeckas mnoj-
TOTOBKA

Mukpockon

MeTo1pI TPUTOTOBJIEHUS MIPENApPATOB MUKPOOPTaHU3MOB

MuxkpoOuosiornyeckasi TEXHUKA U anmnapaTtypa

EENROSEE SRR

HpI/II‘OTOBJIeHI/Ie MUTATCIIBHBIX CPCO

EE RS RN

+ [+ [+ [+




5 | KonnuecTBeHHBIN yuyeT MUKPOOPraHU3MOB B BojJie. CaHUTapHas OLIEHKa BOJbI 4

YUCTYIO KYJIbTYPY

KonndecTBeHHBII yueT MUKpOOPTaHU3MOB B TIouBe. Brinenenue 6akrepuii B

Oaktepuu. baktepuanbHbie yaoOpeHUs

AMMOHM(UKALMS OSIKOBBIX BEIIECTB U MOUEBUHEI. A30TOMUKCHUPYIOIIUE

6
7 | MonoyHOKHCIIOE, MACIISTHOKHCIIOE U CITUPTOBOE OPOKEHUE
8
9

[IpeBpalieHe MUKpOOpraHU3MaMu coeMHEHNH hocdopa, cepsl, xeneza

aHaJIn3 CHJIoCa

HccnenoBanue snupuTHON MUKPO(DIOPHI 3¢pHA M MUKPOOHOIOTMUECKHIA

11 | MukpoOHOIOTHs MOJIOKA M MOJIOYHBIX MTPOYKTOB

12 | MukpoOuosiorust msica u siuil

AN O | DN

HToro 48

20%

4.4 CopaepxaHue NPAKTHYECCKUX 3aHATHI

[TpakTryeckue 3aHATHS HE TPEyCMOTPEHBI YUEOHBIM TLIAHOM.

4.5 Buabl u coaepkaHue CaMOCTOATEIbHOI Pad0ThI 00Yy4YAKIIHUXCS

4.5.1 Buapl caMOCTOSTEIEHON PabOThI 00yJarOIIHXCS

Buner caMocTosiTenbHON paboThl 00yUYarONIXCs

KonnuectBo

qaCoB

[ToaroroBka k 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX

pabot

24

BrinorHeHNE KOHTPOJIBLHON pabOTHI

CaMocTOoSTeIIBbHOS N3YUYCHUC OTHCJIBHBIX TCM U BOIIPOCOB

19

IToaroroBka K MPOMEXYTOYHOM aTTECTAUH

10

Hroro

53

4.5.2 CopaepkaHue CaMOCTOSATEILHON padOThl 00YJaIONUXCS

HaunmenoBanue Tem 1 BOpocoB

KonnuectBo
4acoB

MIPEXKICHHUS.

[IprunHbBI MOPYM CENBCKOXO3MCTBEHHON MPOAYKIIUA U BO3MOKHOCTH €€ MPEIy-

palyBaHus IPOAKEN.

[Tony4yeHue raumepruHa Npyu COUPTOBOM OpPOKEHUU MPU U3MEHEHUH YCIIOBHIA BbI-

peHuH, XJICOOTICUCHHH, TIPH U3TOTOBJICHUH Kedupa.

Hcnonb30Banue ApoKKeW B CIUPTOBOM MPOMBIIUIEHHOCTH, BUHOIEIINH, [TUBOBA-

MOJIOYHBIX ITPOJIYKTOB, ChIpa)

3HaYeHne MOJOYHOKHUCIIOTO OPOKEHUS B MUIIEBON MPOMBIIIICHHOCTH U OBITY
4. (TTp¥ KOHCEPBUPOBAHUH, OJYYCHUN MOJIOYHON KUCIIOTHI, TPOU3BOJICTBE KUCIIO-

MOB

3HaYeHHE MOJIOYHOKHCIOTO 6pO)K€HI/ISI pu CUJIOCOBAHUHN U CCHAKUPOBAHUU KOP-

Jlpixanne Mukpo6oB (katabonm3m). TUTIBI TbIXaHUS.

[Tutanne MukpoOoB (aHAO0IM3M). TUTIBI TUTAHMSL.

Poiib hepMEHTOB B JKU3HEACATEINBHOCTH MUKPOOPTaHU3MOB.

— | — | — p—

A S R I

pUl Ha BHEIIHUE BO3/ICHCTBHSL.

Pa3nuune peakuuii BereTaTUBHBIX KJIETOK MUKPOOPTaHU3MOB U SHIOCIIOp OaKTe-

10




10. | 'ennast MHXKEHEpHsl B MUKPOOHOJIOTHH. 1
11. | CnocoOsl pa3sMHOKEHHUSI POKAPUOT (OaKTepuid, aKTHHOMHUIIETOB, IMAHOOAKTEPHUHA). 1
12. | Kancynsl (M cnu3UCThIE CION) 1
13. | Kilerounsie CTEHKHM TPaMITONIOKUTEIBHBIX U TPAMOTPHUIIATENHHBIX OAKTEPHil. 1
14. | Mctopus MUKpOOHOJIOTHH. 2
15. | Mukpoopranus3mMsbl OYB Pa3InyHbIX TUIIOB 2
16. | Hakomienue rymyca u GOpMUPOBAHUE CTPYKTYPHI TOYBBI 2
17. | Xapakrep B3aMMOOTHOIIEHUN MEX]1y MUKPOOPIaHU3MaMH 2
18. | AHTaroHMCTUYECKOE NEUCTBHE SMU(PUTOB K (PUTONATOTCHHBIM MUKPOOPTraHU3MaM 2
19 EcrecTBeHHass MUKpO(hI0pa MOBEPXHOCTU pacTeHUH (cTeONeH, TMCThEB, MJI0J0B U >
" | oBoIIEeH)
3aBUCHMOCTh COCTaBa AMUGPUTHBIX MEKPOOPTAHU3MOB OT BHIa, COPTA, CTAANH pa3-
20. | BUTHS pacTEHUS, HACEKOMBIX, KJIIUMaTa, MECTOMOJIOKEHUS (OTKPBITHIN WM 3aIlU- 2
LIICHHBIN TPYHT)
21. | KopueBble (pr3oruiana) u mIpuKoOpHEBBIe (pu3ochepa) MUKPOOPTaHU3MBI PACTCHHI 2
2 PusocdepHbie u mouBeHHBIE MUKPOOPTraHU3MBI KaK HHTHOUTOPHI pOCTa PACTEHUH, )
" | nmpoaynupyomue GUTOTOKCHHBI
73 CeHo 00bIkHOBEHHOE U Oypoe. «bypoe» ceHO Kak pe3ysibTaT yMepeHHOro TePMO- )
" | reHe3a, 00yCIOBICHHOT'O JKU3HEACIATEIbHOCThIO MUKPOOPTaHU3MOB
o MuxkpoOuosioruyeckue Iporecchl Mpy ropsiueM U XO0JIOAHOM CIoc00e CUI0coBa- ’
HUS U UX PETYJIHUPOBAHUE
75 CenaxxupoBaHue (M 3epHOCEHAXK) KaK CIIOCOO MPUTOTOBJICHUSI KOPMa HAa OCHOBE ’
" | coznanust «pHU3NOIOTHYECKON CYXOCTH» JUIsl MUKPOOPTaHU3MOB
26. | CanuTapHO-TIOKa3aTeIbHBIC MUKPOOPTAaHU3MbI KOPMOB 2
7 CaHuTapHO-TUTMEHUYECKUI KOHTPOJIb IPOU3BOICTBA MOJIOKA U MOJIOYHBIX IIPO- ’
IYKTOB
28. | Mukpobuosoruueckasi XapakKTepHCTUKA 3aKBACOK 2
29 HcTtounuku GakTepraabHOro o0CceMeHeH s Msca (IepBUYHAs U BTOPUYHAs OaKTe- ’
" | puanpHasg 00CEMEHEHHOCTh)
30. | MukpoOHOIOrHs SIUII CeThCKOX 03 CTBEHHOM MTHITBI 2
31 CoBpeMeHHbIE 3KOJIOTHYECKH 0e30IMacHbIe TEXHOIOTHH MepepadOTKH OTXOA0B KH- ’
BOTHOBOJICTBA
3 [TonydyeHnne MONEKyISIPHOTO BOJIOPO/Ia, CHUPTOB, alleTOHA U JPYTUX MPOAYKTOB U3 5
OpPraHUYECKUX OTXOJOB
33. | [IpombIIUIEHHOE MTOTYyYE€HNE KOPMOBBIX T0OABOK M3 OTXOJIOB CEJIbCKOTO XO3sIHCTBA
Hroro 53
5  Y4eOHO-MeTOAMYECKOE 0OecledeHue CaMOCTOATEIbHO padoThl 00yYAOIIMXCS
MO JUCHUIJIMHE
YyebHo-MeToaMUeckue pazpabotkn umerorcs B Hayunoit 6umbmmoreke PI'BOY BO HOxHO-
VYpansckuii 'AY:

1. Mukpobuonorus [DIEKTpOHHBIA pecypc] : METOM. yKa3. K CaMOCTOATEIbHON paboTe 1Mo Iuc-
LIUTUTAHE [[J1 CTYASHTOB arpOHOMHYECKOTO (haKyiabTeTa OYHOW (PopMbI OOydeHHS, OOYyJaArOIIMXCS TI0
nporpaMMmaM OakajaBpuaTa Mo HarpaBieHUsM moarotoBku: 35.03.03 Arpoxumusi 1 arpornoyBoBe/ICHHE,
35.03.04 Arponomusi, 35.03.05 CamoBoactBo, 35.03.07 TexHoyOrHs TPOU3BOACTBA U MEPEPAOOTKH CENb-
cKkoxo3siicTBeHHOU npoaykiuu] / coct. Yunsiera 10.3. ; FOxuo-Ypansckuit ['AY, UHcTutyT arposkoso-
run .— Mmuacckoe: FOxHo-Ypansckuii I'AY, 2020 .— 27 c. — Jloctyn u3 nokansHOM cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf
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6 @DoHJ OLEHOYHBIX CPEACTB AJIsl IPOBEACHUS MIPOMEKYTOYHOM aTTecTaluy 00y4aoImMXcs 1o
AUCHMILIAHE

Jlnis ycTaHOBIIEHHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKM oOydaromuxcs tpedoanusmM ®I'OC BO
pa3paboTaH (OHJ OLEEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IMIPOBEAECHUS IPOMEKY-
TOYHOW aTTeCTallMu O0yYaromuXxcs No AucHuIuinHe. DOH OIIEHOUHBIX CPEICTB INpencTasiieH B [Ipuio-
KCHUHU.

7  OcHOBHasl M JONOJTHHUTEIbHAS y4eOHas TUTEPATypPa, He00X0AMMAs 1JIsl OCBOCHHS
AUCHMILTUHBI

OcHOBHas 1 JIONIOJHUTENbHASA yaeOHas auTepaTypa uMeercss B HayuHoit 6mOnmoTreke u JIeKTpoH-
HOM nH(popMannoHHo-oopazosarenbHoi cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHas:
1 Muxkpobuonorus [DnekTpoHHBIN pecype] : yueOHoe mocobue / P.I'. T'ocmanoB [u ap.]. —
OnexktpoH. pnaH. — Cankt-IlerepOypr : Jlanp, 2019. — 496 c¢. — Pexum pocryna:

https://e.lanbook.com/book/112044

2 Kasumupuenko, O. B. IIpaktukym mo mukpoouonoruu : yaeonoe mocooue / O. B. Kazumup-
yeHnko, M. 0. Kotmapuyk. — Cankr-IlerepOypr : Jlanp, 2020. — 124 c. — ISBN 978-5-8114-4261-4. —
Tekcr : BJIEKTPOHHBIN // Jlanb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/133904

3 CanwurtapHas mukpoOuosorus : yaeonoe nocodue / P. I'. 'ocmanos, A. X. Bonkos, A. K. Ta-
muymuuH, A. . UoparumoBa. — 3-e u3g., crep. — Cankrt-IlerepOypr : Jlanp, 2021. — 252 c. — ISBN
978-5-8114-1094-1. — Tekcr : anexkTpoHHbIH // JlaHp : anekTpoHHO-OMONMHOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/169095

4  CanuTtapHas MUKpOOHOJOTHs [DIEeKTPpOHHBIN pecypc]: yueoHoe mocodue / H.A. Oxepenosa,
A.®. Imutpues, B.}O. Mopo3os u np. ; PenepanabHoe TOCYAapCTBEHHOE OI0/PKETHOE 00pa30BaTebHOE
YUpEKIEHUE BBICIIETO MTPodecCHOHAIBHOTO 00pa3oBanus CTaBpOMOIbCKHI TOCY1apCTBEHHBIN arpapHbIi

YHUBEPCUTET. - Craspornosnb :Arpyc, 2014. - 180 C. - Pexxum JOCTY-
ma: http://biblioclub.ru/index.php?page=book&id=277428
JlomoJTHUTEIbLHAS:

1.Kpatkuii cioBapb MHKPOOMOJOTHYECKHX, BUPYCOJIOTHMYECKUX, UMMYHOJIOTUYECKUX U AIHU30-
OTOJIOTHYECKUX TEPMHUHOB : ciioBaphb / P. I'. 'ocmanos, H. M. Konsiues, A. A. Hosunikuii, P. X. PaBunos.
— Canxkr-IlerepOypr : Jlanp, 2021. — 304 c¢. — ISBN 978-5-8114-2413-9. — TekcT : 371€KTpOHHBIH //
Jlanb : anexkTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/167329

1 3ro3umna, O.B. O6mas MukpoOuonorus : nadoparopusiid npaktukym / O.B. 3t03una ; TamO0B-
CKHUIl rOCyJapCTBEHHBIN TeXHUYEeCKUN yHUBEpcUTeT. — TamMO0B : TaMOOBCKUI rocy1apCTBEHHBIN TEXHU-
yeckuid yHuBepcuter (TITY), 2015. — 82 c¢. : w1 — Pexum poctyma: mo TOAMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

2 Caxapona, O. B. O0mas MUKpoOHOJIOTHS M 00IIasi CaHUTapHash MHUKPOOHMOIOTHS : ydeOHOe
nocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2019. — 224
c. — ISBN 978-5-8114-3798-6. — TekcT : 31eKkTpoHHbIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs cCUCTEMA.
— URL: https://e.lanbook.com/book/123667

3 Psabuesa, C. A. MUKpOOHOJIOTHSI MOJIOKA M MOJIOYHBIX MIPOIYKTOB : yueOHoe mocooue / C. A.
Psab6uesa, B. U. 'anuna, H. M. [TanoBa. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 192 c.
— ISBN 978-5-8114-5285-9. — TekcT : 25ekTpoHHbIH // JlaHb : 37eKTpOHHO-OMOIMOTeYHasT CUCTeMa. —
URL.: https://e.Janbook.com/book/139276

4  CanurapHas MukpoOuosiorus : yueOnoe mocooue / H. A. Oxepenona, A. @. Jimutpues, B.
FO. Mopo3zos [u np.]. — Cankr-IlerepOypr : Jlanp, 2020. — 176 ¢. — ISBN 978-5-8114-3890-7. —
Tekcr : AJIEKTPOHHBIN // Jlanpb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/131032

5 KoxeBnukoBa, O.H. Mukpobuosorust msica U MSCHBIX TMPOAYKTOB : y4deOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkaszckuii ¢enepanbubiii yHHUBepcuTeT. — CTaBpOIOIbD :
Cesepo-Kaskaszckuit ®enepanbubiii yauBepcuteT (CKOY), 2016. — 196 c. : un. — Pexxum gocryma: mo
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noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

6 Psbuea, C.A. MukpoOHOJIOTHS MOJIOKa M MOJIOYHBIX MPOAYKTOB : ydeOHOe mocobue /
C.A. PabueBa, M.H. [1anoBa ; MunucrepctBo obpazoBanust u Hayku P®, Ceepo-Kapkasckuii ¢ene-
panbHblid yHUBepcuteT. — CtaBpononb : CeBepo-KaBkazckuii @enepanbubiii yHuBepcuter (CKDY),

2017. - 220 C. : WJL. - Pexum JOCTyTa: o MTOJITHACKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=467286
7 IleryxoBa, E.B. MukpoOuosnoruss NHIIEBBIX NPOU3BOACTB : YydeOHOe mocobue /

E.B. IleryxoBa, A.}O. Kpbrautikas, JI.O. Pxeunnkas ; @eaepanbHoe areHTCTBO 1Mo oOpa3oBanuto, ['OY
BIIO KazaHckuii rocyqapCTBEHHBIN TeXHOJorndyeckuii yHusepcuteT. — Kazanp : KazaHckuil Hay4yHO-
uccienoBarenbckuil Texnonornueckuil yuusepeuter (KHUTY), 2008. — 150 c. : un. — Pexxum gocrymna:
no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

8 Pecypcbl HHPOPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
He00X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

Enunoe okHO focTyna K yueOHO-METOJMUECKUM pazpaboTkam https://toypray.pd
OBbC «Jlanb» http://e.lanbook.com/

VYuusepcuterckas 6udmmoreka ONLINE http://biblioclub.ru

Hayunas snektponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToauuyecKkue YKazaHud 1Jas oﬁyqammnxm 10 OCBOCHHIO TUCHHUITJIMHbI

VYyebHO-MeToanUecKue pa3paboTku umeroTcs B HayaHoit Oubamorexe u 3JIeKTpOHHON HHGBOP-
MalroHHo-o0pazoBaTenbHOl cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1.  Mukpobuosorust [DIEKTPOHHBIN pecypc] : METO. yKa3. K Jal. 3aHATUAM [JUIsl CTYJEHTOB
arpOHOMHUYECKOTo (hakynbTeTa, 00yJaromuxcs 1Mo mporpaMmamM OakanaBpuara 1o HalpaBICHUSM MOArO-
toBkH: 35.03.03 Arpoxummsi u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBoiacTso,
35.03.07 TexHonorust MPOU3BOACTBA U MEpepabOTKH CEIbCKOXO03IUCTBEHHOM MpoayKiuu] / cocT. Yunse-
Ba 10.3. ; FOxHo-Ypanbckuii ['AY, Uucturyr arposkosiorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY,
2020 .— 55 c. — Jdoctyn u3 nokanbHou cetru MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MuxkpoOuonorust [DIEKTPOHHBIN pecypc] : METOA. yKa3. K CaMOCTOATEIbHOW paboTe 1o
IUCUUIUIMHE [JUTS CTYJICHTOB arpOHOMHYECKOT0 (haKyJIbTeTa OUHOM POpMbI 00yUeHHUsI, 00yUJaArOIIUXCS 110
nmporpamMmaM OakajaBpuaTa 1Mo HarpaieHusM moaroToBku: 35.03.03 Arpoxumusi U arpornovBOBE/ICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBa U NepepadOTKU CEllb-
cKkoxo3siicTBeHHOM nponykuuu] / coct. Yunsiera 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: FOxHo-VYpansckuii I'AY, 2020 .— 27 c. — loctyn u3 nokansHOW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydanos, A. M. MukpoOuoinorus : yaeOHO-MeToanueckoe nocooue / A. M. Tpydanos. —
SApocnasns : SApocnaBckas ['CXA, 2017. — 82 c.— Texkcr : 35ekTpoHHBIN // JIaHb : 3JIE€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/131308

4. MukpobHoiorus : METOAUYECKHE YKa3aHUs JJIs JJaOOpaTOPHBIX 3aHATHI 00ydaroImuXCs 10
nporpaMMaMm OakanaBpuara HampasieHue noarotoBku 35.03.04 Arponomus (04Hasi U 3a049Has (OPMBI
oOyuenwust) / cocraBurenb Yunsena 1O. 3. ; IOxHo-Ypansckuit 'AY, UucTuTyT arposkonoruu. - Muac-
ckoe: IOxuo-Ypansckuit ['AY, 2021. - 43 c¢. : un. - C mnpun. - bubmuorp.: c. 42-43.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

10 HNudopmanuoHHbIe TEXHOJOTHH, HCIOJIb3YyeMble IPH OCYLIeCTBJIEHNH 00pa30BaTeILHOT0
npoiecca no JMCUMILUINHE, BKJIKYAs MepeYyeHb NPOrpaMMHOro odecrevyeHust U
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

[TepeueHb NMHUIIEH3MOHHOTO MPOTPAMMHOTO obecriedeHusl. PEKBU3UTHI MOATBEPKAAIOIIETO JTOKY-
MEHTA:

-IT10 OfficeStd 2019 RUS OLP NL Acdmc, Jlunen3uonnsiit torosop Ne 11353/409/44 ot
25.12.2018;
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-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIn1ieH3MOHHBII 10r0OBOP
Ne 11354/410/44 ot 25.12.2018;

-II0 WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIn1ieH3nOHHBII 10r0OBOP
Ne 008/411/44 ot 25.12.2018;

-IT10 WinPro 10 SNGL Upgrd OLP NL Acdmc, JInnen3nonnsiii norosop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security ans 6usneca, JIMieH3MOHHBII JOTOBOP
Ne 20363/166/44 ot 22.06.2020;

-OneparmorHas cucTeMa CelnuaibHOro Ha3HaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuensnonnsiii jorosop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11 MarepuajibHO-TeXHHYeCKasi 0a3a, He00X0AUMAas JJIs1 OCYlIeCTBJIEeHUsI 00Pa30BaTEJIbLHOI0
npouecca no JMCUMIUInHE

Y4yeOHble ayIMTOPUN IJI MPOBEACHUA 3aHATHI, MPEIYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/10BaHUEM U TeXHHYECKMMU CPeACTBAMHU 00y4YeHH s
1. JlabopaTopust mukpoobuonorun u ¢usuosnioruu pacrenuii Ne 204, ocHamieHHas 000pydOBaHUEM
JUISL IPOBEICHUS Ta0OPaTOPHBIX 3aHATHH.
2. YueOHas aymuTopusi I NPOBEACHUS 3aHATHH JeknuoHHoro tuma Ne 217, 202, ocHamieHHbIE
MYJIbTUMEAUHHBIM 000pYIOBAHUEM: KOMITBIOTEP, BUACOIPOCKTOP.

IoMemeHus AJ1s1 CAMOCTOATENIbHOM PadoThI 00yUAKO LM XCS
1. [Tomemenuss I8 CaMOCTOSITENIBHOM ~ paboThl  oOywaromuxcs — ayautopuss  Ne 111a,
108, ocHallleHHbIE KOMITBIOTEPHOU TEXHUKOMN C MOJIKIIOYEHUEM K ceTU «HTepHET».

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00yYeHU:

1. Muxpockon XS 90.
2. Becw BJITD-150.

3. Mukpockon «buomam» J[-12.

4. Cymunsnabiii mkad [IC-80 (kamepa HEpK.).
5. Tepmomrar TC-1/80.

6. XomomunbHUK «CapaToB-451».

7. Ilnutka snextpuyeckas IIIT-1-1, 0/220.

8. IIkad BHITSHKHOM METAII-CTEKIIO.

9.
1

O6myuarens OBHII 1x30 HacTeHHO-TTOTOIOYHBIN |-7TaMITOBEIH.
0. Crepuimmzarop naposoit BK-30-01 T3MO.
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs
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1.

KomnereHnuu 1 ux MHAUKATOPHI, (hopMHUpYyeMble B polecce OCBOEHUS AU CHUIIMHBI

OIIK-1. CriocoOeH pemiaTh THIOBBIE 33a1a4i TPO(EeCCUOHATBLHOM ASSITENFHOCTA HAa OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTEMaTHYE€CKHX M €CTECTBEH-
HBIX HayK ¢ IPUMEHEHHEM WH(OPMAallOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Kon u HaumMeHoOBaHWE UHIH- dopmupyembie 3YH
KaTopa JOCTH)KECHHSI KOMITE- Haumenosanue
TEHIUH 3HAHUS YMEHHUS HaBBIKA OLICHOYHBIX CPEACTB

N/I-1omk-1 OO6yuarommiics noiokeH | OOydaronuiics nomokeH | OOyvaronuiicss  JoibkeH | Tekymas aTTecTaius:

Hcnonbs3yeT OCHOBHBIE 3aKO- | 3HATH: YMETh: UCIOJIb30BATh OCHOB- | BJIAJIETh: - OT4eT MO JabopaTopHO

HEBI €CTECTBCHHOHAYYHBIX | OCHOBHBIC  3aKOHBI ~ €CTE€- | HbI€ 3aKOHBI M MOHATHS €CTe- | METOJaMH MPUTOTOBJICHUS | paboTe;

OUCHUIUIAH U8 PEIICHUS | CTBEHHOHAYYHBIX JCIIH- | CTBEHHOHAYYHBIX JUCUUIUINH | TIPENapaTtoB U MHUKPOCKO- | - YCTHBIN OTBET;

CTaHJAPTHBIX 3a/Jad B O0JIa- | IUIMH, SBJICHUH W MPOIIECCOB, | B MpodeccuoHanbHo nes- | muu — (61.0.20-H.1) - TECTUPOBAHHUE.

CTH arpOHOMHH C TIPUMEHE-
HUEM nH()OpPMAITMOHHO-
KOMMYHHKAITUOHHBIX TEXHO-
JIOTUH

B TOM YHUCIIC CHUCTCMATUKY,
MOP(OJIOTHIO MHUKpOOpra-
HHU3MOB; MOYBCHHBIX MHKPO-
opraun3moB — (b1.0.20-3.1)

TCJIIbHOCTH, YIPABJIATL MHUK-
pOOHOIOTUYECKOW aKTHBHO-
CThIO IIOYBBI, HCIIOJIB30BATH
WH(POPMAIIMOHHBIE TEXHOJIO-
I'nn

—(b1.0.20-Y.1)

[IpomexxyTouHass arrTecra-
ous:
- DK3aMeH
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2. Hoxa3aTe.Jm, KPUTEPUMA U HIKAJIA OUCHUBAHUA HHIAHUKATOPOB AO0CTUKCHU A KOMIIeTeHIIM it

dopmupyembie
3YH

Kputepun u mkasna olieHUBaHUS pe3yJbTaTOB 00YUYEHHUS O AUCHUIUINHE

HenocrarouHslil ypoBeHb

JlocTato4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcokuii ypoBeHBb

b1.0.20-3.1

OOy4arouuiicss He 3HACT OCHOBHBIX
3aKOHOB €CTECTBEHHO-HAYYHBIX
JTUCUUIUIAH, SBICHUH M HPOLECCOB
IIPU pelIeHNN CTaHAAPTHBIX 3a1ad
B 00JIaCTH arpo3KOJIOTHH, arpoXH-
MHH ¥ arporio9YBOBEICHUS

OOyuaroniuiicsi ci1ado 3HACT OCHOB-
HBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX
JUICIUILIMH, SIBICHUH M MPOIIECCOB,
HA KOTOPBIX OCHOBAHBI TPHHIIUIIBI
JNEHCTBUS  OOBEKTOB mpodeccro-
HAJILHOH JeATeIbHOCTH

OOyyaronuiicst 3HaeT METOJbI MPH-
MEHEHHS OCHOBHBIX 3aKOHOB €CTe-
CTBEHHO-HAy4YHBIX JUCLUIUIMH C
HE3HAYUTEJIbHBIMA ~ OIIMOKAMH |
OTAEJIBbHBIMU ITpo0esIamMu

OOyyaronuiicst 3HaeT NpaBUiIa H
METOJBbl IPUMEHEHHUS OCHOBHBIX
3aKOHOB €CTECTBEHHO-HAyUHBIX
JUCLUIUIMH Ha MX IEPECEeUCHHU C
TpeOyeMol CTENEeHBIO IOJHOTHL M
TOYHOCTH

b1.0.20-Y.1

OOyy4aroniuiicss He yMeeT HCIOJb-
30BaTh OCHOBHBIC 3aKOHBI U IOHS-
TUSL €CTCCTBEHHO-HAYYHBIX JUCIIH-
IUIMH B NPOQECCHOHATIBHON Jesi-
TENBHOCTH, HWCIOJIb30BaTh UHQPOP-
MAaI[MOHHBIC TEXHOJIOTUU

OO6yygaronuiicst cmabo ymeer Wuc-
MOJIb30BaTh OCHOBHBIC 3aKOHBI U
TTOHATHUS €CTECTBEHHO-HAYYHBIX
JUCHHUIUIMH B TNPO(ecCHOHAILHON
JESITEIbHOCTH, HCIIOJIb30BaTh HH-
(hopMaIMOHHBIC TEXHOJIOTHH

OOyyJaroniuiicst ymMeeT OIUCHIBAThH
MOHATUHHYI0O M MAaTeMaTUYCCKYIO
KapTHHY SIBJIICHHW, BO3HUKAOIINX
HAa  IEPECEYCHUH  CCTCCTBEHHO-
HAyYHBIX JUCHUIUIMH C HE3HAYH-
TENBHBIMU  3aTPYJHCHUSMH,  UC-
MOJIb30BaTh WH(POPMAIIMOHHBIC TEX-
HOJIOTUHU

OOyyJaroniuiicst yMmMeeT OIUCHIBAThH
MOHSATHHHYI0O ¥ MaTeMaTHYECKYIO
KapTUHY SBJCHUH, BO3ZHHKAIOLIMX
Ha  IEPECEYEHHH  ECTECTBEHHO-
Hay4HBIX JUCLUUIIIMH ¥  yMeeT
YIPaBISIT  MUKPOOHOJIOTHUECKOM
AKTHBHOCTBIO TTOYBBI, UCIIOJIb30BAThH
HH(OPMALIMOHHBIE TEXHOJIOTHU

b1.0.20-H.1

OOyJaronuiicss HE BIIAJCET METO-
JlaMU TIPUTOTOBJICHUS NPENapaToB U
MHKPOCKOTIHH

OO0y4aromuiics ciadbo BIaJeeT Me-
TOJIaMU MIPUTOTOBIICHUS IIperapa-
TOB U MUKPOCKOIIUHU

OOyuaronuiics BaJieeT METOIaMHu

MIPUTOTOBIICHHS MIPEMAPATOB U MHK-

POCKOINHY C HE3HAYUTEIbHBIMHU 3a-
TPYAHEHUSIMU

OO0y4aromuiics BiIaaeeT METOIaAMU
MPUTOTOBIICHUS MIPETAPATOB U MHK-
pockomnuu ¢ TpedyeMO CTEeNEeHBI0
MTOJTHOTHI ¥ TOYHOCTH
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3. TumoBble KOHTPOJIbHBIE 3aJaHUS U (MJIM) HHBbIEC MATEPHAJIbI, HEOOXOAUMBbIE 1JIs1 OLlCH-
KH 3HAHW#, YMEHHNH, HABBIKOB U (UJIH) ONBITA JeATEJbHOCTH, CGOPMHUPOBAHHBIX B
npouecce 0CBOCHHUS THCHHUIIIHHBI

TunoBble KOHTPOJIbHBIE 3a/laHUSI U MaTepUAIIbl, HEOOXOAUMBIE JIIsl OLIEHKU 3HAaHUN, YMEHUHN U
HAaBBIKOB, COJIEPKATCSA B YI€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1.  Mukpobuosorust [DAEKTPOHHBIA pecypc] : METOI. yKa3. K J1ad. 3aHATHAM [JII CTYIACHTOB
arpOHOMHUYECKOro (akysabTeTa, 00yJarommxcs Mo mporpaMmaM OakajaBpuaTa Mo HAIpPaBICHUSM IOA-
rotoBku: 35.03.03 Arpoxummsi u arpomnouBoBencnue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHoyorust MPOU3BOJCTBA U MEPEPAOOTKH CENbCKOXO3SMCTBEHHON MpoayKiuu] / coct. Yu-
HseBa 10.3. ; FOxHo-Ypansckuit 'AY, UuctutyT arposkonorun .— Mmuacckoe: HOxHO-Ypanbckuii
Ay, 2020 — 55 c. - Hoctyn u3 JIOKaJIbHOU ceTu HNAD :
http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpoOuonorusi [DIEKTPOHHBIA pecypc] : METOA. yKa3. K CaMOCTOATENbHON paboTe 1Mo
JTUCITUTIIMHE [ CTYJACHTOB arpOHOMHYECKOTo (aKyabTeTa O9HON (POpMBI 00yUeHHUsI, 00yUJaIOIIHXCS
1o mporpammamM OaxajiaBprara Mo HampaieHUsM NoArotoBku: 35.03.03 Arpoxumus U arporoyBoBe-
nenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso, 35.03.07 TexHomorus mpou3BOJACTBA U Tepepa-
OOTKH CeTbCKOXO03KiCTBEHHOM npoaykiuu] / coct. YUnnsera FO.3. ; KOxHo-Ypanbckuit TAY, UHcTUTYyT
arposkoisioruu .— Mmuacckoe: FOxno-Ypanbckuiit 'AY, 2020 .— 27 c. — JlocTyn U3 JOKaJIbHOW CeTH
HNAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydanos, A. M. Mukpobuonorus : yaeOHO-MeToanueckoe mocoodue / A. M. Tpydanos.
— Spocnasns : Apocnasckas I'CXA, 2017. — 82 c. — Teker : anekTpoHHbIH // JIaHb : 37€KTPOHHO-
6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/131308

4.  MuxpoOuosorus : METOAMYECKHE yKa3aHUs AJs Ja00paTOPHBIX 3aHATHH O0yJaromuxcs
o mporpamMmam OakajnaBpuaTta HarpasieHue nmoarotoBku 35.03.04 ArpoHomusi (o4Hass W 3a04Has
¢dopmbl 00yuenus) / cocraButens Yunsena 0. 3. ; KOxHo-Ypanbckuii 'AY, UHCTHTYT arposKojoruH.
- Mmuacckoe: HOxno-Ypanbckuit 'AY, 2021. - 43 c. : un. - C npuin. - bubmmorp.: c. 42-43.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

4. MeToauyeckue MaTePUAJIbI, ONIpe/eJIAIoNIe MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPaKTePU3YOIIUX c(POPMUPOBAHHOCTH
KOMIIeTeHIN
B nmanHOM paznene METOAMYECKUE MaTEpHUalbl, ONPEACTAIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HHI, YMEHUM, HABBIKOB M(MJIM) OMbITA JEATEIBHOCTH, MO AUCHUIUIMHE «be30MmacHOCTh KU3HEAEATEIb-
HOCTHU», HpI/IBe,Z[GHBI HpI/IMeHI/ITeHBHO K Ka)KI[OMy n3 I/ICHOJII:3yeMBIX BHUI0OB TeKyIJ_IeFO KOHTpOJ’IH ycne—
BAa€MOCTH U MMPOMEKYTOUHOU aTTEeCTAIUN 00YJIarOIIUXCI.

4.1. OueHouyHble cpeacTBA 15 IPOBeIeHNUs TEKYIero KOHTPOJISA yCcIeBaeMoCTH, B TOM
4yuciie B mpouecce NPaKTU4ecKoi MoAroToBKu

4.1.1. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe

Otuer no 1abopaTOpHOI paboTe MCIONB3YETCs ISl OLEHKH KadyecTBa OCBOCHUS O0yUYaIOITUMCS
OCHOBHOM TIpo(hecCHOHaTBEHON 00pa30BaTEIbHON MPOrPAMMBI 110 OTJAEIHHBIM TeMaM IUCHHUIUIHHBI. Co-
nep>kanue u Gopma otyera 1o JadopaTOpPHBIM pabOTaM MPUBOJUTCS B METOJUYECKUX YKA3aHUAX K Jia-
6opatopubiM padotam (1. 3 ®OC). CoxepxaHue 0TYETa M KPUTESPUH OIICHKU OTYeTa (TabJ.) TOBOISATCS
710 CBeJIeHHs 00y4JaloLINXCsl B HaYase 3aHsITHH.

No Ol1IeHOYHBIE CPEJICTBA Kong u nanmenona-
TumnoBbie KOHTPOJIBHBIC 3a7aHUs U (MJIM) UHBIE MaTeprajbl, HEOOXOIH- HHME MHAUKATOpa
MBbI€ JJIsl OLIEHKH 3HAHUM, YMEHUH, HABBIKOB M (WJIM) ONbITA JAESITEIBHO- KOMIICTCHIINHU
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CTH, XapaKTepu3yIoIX cHOpMUPOBAHHOCTh KOMIETEHIINI B Mpoliecce
OCBOCHMSI TUCIUTUIMHBI

1. B 4yeMm pa3nuuus B CTPOSHUH KJIETOYHOM CTEHKH Y IPaMIIOJIOKUTEIbHBIX
U TPaMOTPHIATENBHBIX OaKTepHii?

2. B yem cocTouT TeopeTHyecKas OCHOBA METOZA OKpacKu OakTepuil 1mo
I'pammy?

3. B ueM cocToUT OCHOBA METOJIOB BBISIBJICHHS CIIOp y OakTepHii?

4. Kakue BKJIIOUEHUS XapaKTepHBbI JJ1s1 OaKTepHii?

WJI-1omx-1
Hcnonp3yeT OCHOB-
HbIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
JUCLIMIUINH ST pe-
IIEHUS] CTaHIAPTHBIX
3aj1ad B 00JacTH ar-
POHOMHMH C TIpUME-
HEeHUeM WH(dOpMaIu-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OT4YeT OlEHUBACTCS OIEHKOW «3aYTE€HO», «HE 3a4TeHO». OIIEHKAa «3a4T€HO» CTaBUTCS 00ydaro-

mumcsi, ypoBeHb 3YH, KOTOpBIX COOTBETCTBYET KPHUTEPHUSAM, YCTAHOBJICHHBIM JUIS MOJIOKUTEIBHBIX
OLIEHOK («OTJIMYHO», «XOPOLIO», «yIOBIETBOPUTEIbHO»). OLeHKa 00BABISETCS 00y4atolEeMycsl HEero-
CPEICTBEHHO IIOCIIE CIaYu OTYETA.

IlIkana Kpurepun oneHuBanus

O1leHKa «3a4TEHO»

- U3JI0’KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHUE TEPMUHOJIOTHEH;

TPOJIbHBIE BOIPOCHI;

BOIIPOCHI).

- YMEHHE ONMUCHIBATh U3y4yaeMbl€ SIBICHUS U MPOIIECCHI;
- YMEHHE NMPOBOJUTH U OLEHUBAThH PE3yIbTaThl U3MEPEHUN;

- COCOOHOCTH pa3peliaTh KOHKPETHbIE CUTYalluH (A0MycKaeTcsl HaIuyue Ma-

JIO3HAYUTENBHBIX OMIMOOK WJIM HEAOCTATOYHO IOJIHOE PACKPBITHE COJEpIKa-

HUS BOIIPOCA WJIM MOTPEIIHOCTh HEMPUHIIUIINAIBHOIO XapaKkTepa B OTBETE Ha

- YMCHHUC BBICKA3bIBATb U 000CHOBATbL CBOU CYXKIACHUSA NPpHU OTBCTC HA KOH-

O11eHKa «HE 3aUTEHO»

Oble OLIMOKU B U3JIOKECHUMU.

- OTCYTCTBUE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUM; JOMYIIEHbl OUIMOKH B
OINpPECIICHUY MTOHATHI U ONMCAaHUM U3YyYaeMBbIX SIBIICHUN U IIPOLECCOB, UCKa-
KEH MX CMBICJ, HE IPABWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHMIA;

- He3HaHHME OCHOBHOI'O MaTrepuana y4eOHON MpOorpamMMsbl, JOMYCKAIOTCS Ipy-

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00YUYaIOIUMCSl OCHOBHOM mpodec-

CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIBHBIM T€MaM WJIM pa3fesiaM IUCHUIUIMHBL. Tect
MPEJICTaBIseT COO0H KOMIUIEKC CTaHIapPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIINIA YIIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUil U yMeHuil oOydaromuxcs. O0yJaronumMcs BbIIAIOTCS TECTOBBIE 3aJaHus ¢ hopmy-
JUPOBKOW BOIIPOCOB U MPEAIOKEHUEM BBIOPATh OJMH MPABHIBHBIA OTBET M3 HECKOJIBKUX BAapHAHTOB
OTBETOB.

Ne

OneHouHBbIE CpesiCcTBA

TunoBbie KOHTPOJILHBIC 3a/1aHUs U (MITN) UHBIE MaTepHalibl, HEOOX0 -

MBbI€ ISl OIIEHKU 3HAHUW, YMEHHM, HABBIKOB U (MJIM) OMBITA IEITEIHHO-

CTH, XapaKTepU3YIOMHIX CHOPMUPOBAHHOCTH KOMITETCHIIUI B TIPOIECCE
OCBOEHUS JUCIUILIAHEI

Kon n HaumeHoBa-
HUC I/IH,Z[I/IKaTOpa
KOMIIETEHIIUHA
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1) K mukpoopranuzmam, He UMEIOIIIUM KJIETOYHOTO CTPOEHUSI, OTHOCST-
csi:

1. Gaktepun

2. BUPYCHI

3. IPUOHBI

4. mpocreinue

2) BriepBrie yBumen 6akrepuu:

1. A.B. JleBeHryk

2. JI. Tlactep

3. 1. . MeunukoB

4. P. Kox

3) bakTepuu, nuTaromMecs 3a CYET TOTOBBIX OPTAaHUYECKUX COEIHHE-
HU:

1. ayToTpodbr

2. reTepoTpodbI

3. mapa3uThl

4. parouuThr

4) baktepun, UCMOIB3YIOUIME I OCTPOCHUS CBOMX KJIETOK JTMOKCHU]]
yIJIepoJia U JPYrue OpraHu4ecKkrue COeTMHEHUS:

1. retepoTpods

2. mapa3uThl

3. aroruTs

4. ayToTpo(bI

5) Hutpudummpyromnme 6akTepuu sSBISIOTCS:

1. omurorpoamu

2. (parorutamu

3. ayrorpodamu

4. rereporpodamu

6) OCHOBHBIM PETYJIATOPOM MOCTYIUIEHHUS OPraHUYECKHX BEIIECTB B
KJIETKY SIBJISIETCS:

1. muTomnazMarudeckas MmemOpana

2. 9Apo

3. XJIOpOIIACThI

4. mna3sMuabl

7) Mukpoopranu3mbl, KOTOpPbIE MPUCTIOCOOMIUCH B IMPOIIECCE IBOJIIO-
LMY K HU3KUM TeMIIepaTypam:

1. me30duis

2. ncuxpod sl

3. TepMoUITBI

4. canpoduThl

8) MukpoopraHu3Mbl OJTHOTO BHJIA WU TOJIBU/IA, BRIPAIIICHHEIE B J1a00-
PaTOPHBIX YCIOBUAX HA UCKYCCTBEHHBIX MUTATEIBHBIX Cpeax:

1. gncras KyabTypa

2. cMenlaHHas KyJlabTypa

3. KJIOH

4. mramm

9) MuKpoopraHu3Mbl TIOYBBI, CIIOCOOHBIE TOy4aTh HEOOXOAUMYIO UM
SHEPTHUIO OT OKUCIICHUSI MUHEPAJIbHBIX COSTUHEHHI:

1. omurorpodsr

2. carpouThI

3. aBTOXTOHBI

4. aBTOTPOdBI

N-1yk-s

OOGecmeunBaer 0€3-
OITaCHBIC n/nnm
KOM(OpPTHBIE yCIIO-
BHsI Tpyza Ha pabo-
YyeM MeECTE, B T.4. C
MMOMOIIBIO  CPEJCTB

3aIUTEL
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1. Kokku

2. [Tanoukn

3. CiupoxeTsl
4. T'pubsI

10) OcHoBHBIMU (hopMamMu OaKTEpHl SABIISIOTCS:

5. Pukkercun

[To pe3ynbraram Tecta 00y4arOIIeMyCsl BBICTABISETCS OIEHKA «OTIHMYHO», «XOPOIIO0», «YIOBJIe-
TBOPHUTEIHHO» WJIH «HEYIOBJICTBOPUTEIHHO.

Kputepun onieHnBaHus 0TBeTa (Ta0J.) TOBOMSATCS 0 CBEICHUS OOYUYAIONIUXCs JO Hadajaa TeCTH-
poBanus. Pe3ynbTar TecTUpoBaHus 00BABISETCS 00YUarOIEeMYCsl HEIIOCPEICTBEHHO MOCIE €ro CAAYH.

IWiana (% mpagX O7BeTOD)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Orenka 3 (yI0BIETBOPUTEIHHO) 50-69
OreHka 2 (HeYy10BIETBOPUTEIHHO) Mmenee 50

4.1.3. YCTHBINA OTBET

YCTHBI OTBET MPOBOAUTCS JJISi KOHTPOJISI YCBOCHHUSI CTYIEHTOM 00pa30BaTENbHON MpPOTpPaMMEI
o pazaenam 1, 2 AUCHMILTUHBI, OPTaHU3YETCS KaK yuyeOHOe 3aHSATHE B BHJIE COOECEeIOBAaHUS MPEroia-
BaTellsl ¢ 00yJaronMMucs. Bompock!l K 3aHATHIO H3JI0KEHBI B: MHUKPOOHOJIOTHS | METOAMYECKUE yKa3a-
HUS IS 1a00paTOPHBIX 3aHATHA OO0y4arolIuxcs Mo MporpaMMamM OakalaBpuaTa HampaBJIeHHE TOJro-
ToBKH 35.03.04 ArpoHnomus (ouHasi U 3a0uHas popMbl 00ydeHus) / cocraButens Yunsena 0. 3. ; FOx-
Ho-Ypanbckuil ['AY, UncturyT arposkonorun. - Muacckoe: FOxHo-Ypansckuii 'AY, 2021. - 43 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

OTBET OLIEHUBAETCS OLIEHKON KaK «3a4TEHO» UJIA «HE 3aU4TEHO».
Kpurepuu ornienku otBera (Tadi1.) TOBOASTCS O CBEJICHUS CTYIEHTOB B Hauvaie 3aHsaThil. OleHka
OOBSIBIISICTCS CTYJICHTY HEIIOCPEICTBEHHO I1OCIIE YCTHOT'O OTBETA.

HIxkana

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

- CTYJICHT IIOJTHO YCBOMJI Y4eOHBIN MaTepua;

- TPOSABISET HABBIKM aHAIN3a, 00OOIIEHUS, KPUTHUYECKOTO OCMBICIECHUS U
BOCTIPUATHS HH(POPMALINY;

- MarepHall U3JI0KEH IPaMOTHO, B ONPEIEICHHON JIOTHYECKOW IOCIIEN0Ba-
TEJIbHOCTH, TOYHO UCIIONIb3YETCs TEPMUHOJIOTHUS;

- NIOKa3aHO YMEHUE WLIIOCTPUPOBATh TEOPETUYECKUE TOJIOKECHHS KOHKPET-
HBIMU IIPUMEPAMHU, IPUMEHATHh UX B HOBOU CUTYaLlUH;

- IIPOJIEMOHCTPUPOBaHa C(OPMUPOBAHHOCTh M YCTOWYMBOCTh KOMIIETEHLIUH,
YMEHUH U HaBBIKOB;

- MOTYT OBITh JONYIIEHbI OJHA-/BE HETOYHOCTH IPU OCBELIEHUHU BTOPOCTE-
IIEHHBIX BOIIPOCOB.

O11eHKa «HE 3aUTEHO»

- HE PacKpPHITO OCHOBHOE COZIEpKAHKE YIeOHOTO Marepuaia;

- 0OHapy>XeHO HEe3HAHWE WJIM HETIOHWMaHHE OONbIIIEH, MM HanboJIee BaXXKHOM
YacTH y4eOHOTO Marepuaa;

- JOMYIICHBI OH_II/I6KI/I B OIIPCACICHUN HOHHTHﬁ, IIpu UCIOJIB30BAaHUU TCPMU-
HOJIOTHH, KOTOPbIC HE MCIIPABIICHBI IOCIIC HECKOJIBKUX HABOISIINX BOIIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI U, OTCYTCTBYKOT COOTBCTCTBYIOIINC 3HAHUA,
YMEHUS ¥ HABBIKH.
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4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS NMPOMEKYTOUYHOM
arrecTaluu

4.2.1. 3aueT He MPeAYCMOTPEH y4eOHBIM TJIAHOM

4.2.2. Dx3aMeH

Dk3aMeH sBiseTcs GOpMOI OIEHKM KadecTBa OCBOCHHUS OOYYaIOIIUMCS OCHOBHOW Tpodeccuo-
HaJIbHON 00pa3oBaTeIbHON MpOrpaMMbl MO pasjaenam JucHuIuivHbl. [lo pesynabTaram sx3ameHa oOyya-
IOLIEMYCsI BBICTABIISICTCS OLEHKA «OTIMYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» UITN «HEYOBIETBOPH-
TCIBbHO».

DK3aMeH M0 TUCHHUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACIHCAHUEM MPOMEKYTOYHON aTTecTa-
L[UU, B KOTOPOM YKa3bIBA€TCsI BPEMsI €ro NMPOBEICHUs, HOMEDP ayAUTOPHH, MECTO ITPOBEICHUS KOHCYJIIb-
Talu. YTBEPKICHHOE paCIUCAHKUe pa3MeliaeTcs Ha WHOOPMAIMOHHBIX CTEHIAX, a Takke Ha oduim-
aJIBLHOM CaiiTe YHUBEPCUTETA.

DK3aMeH MPOBOAMTHS MO OKOHYAHWW YTCHHS JIGKIMA ¥ JIabopaTOpHBIX 3aHATUH. [IpoBoauTcs
npernojaBaTesieM YUTAIOIIUM JIEKIIUH WU MPOBOIALINM J1JabopaTopHbIe pabOoTHI.

YpoBeHb TpeOOBaHMIA IS IPOMEKYTOUYHON aTTeCTallMd O0YYaroNMXCcs yCTaHABIMBaeTCs pabo-
4eil mporpaMMoi TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuio, ekropamu. C paspenieHus 3aBeayroliero kadeapoit Ha
9K3aMEHE MOXKET MPUCYTCTBOBATH IpenoAaBaresb Kadeapbl, MPUBICUECHHBIH Ui MOMOLIM B MpHEME
’K3aMeHa. B ciiydae OTCyTCTBHUS BEIYIIETO IMpermojaBaTelis dK3aMEeH MPUHUMAETCS MpPEeroaaBaTeseMm,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIEro Kadeapoil.

[IpucyrcTBUE Ha dK3aMeHe MpernojaaBaresieit ¢ Apyrux kadenp 6e3 COOTBETCTBYIOIIETO PaCIo-
pSUKEHHsI PeKTopa, MPOpPEeKTopa Mo y4eOHOW M BOCHUTATENIbHOM paboTe WIIM 3aMECTHUTENS TUPEKTopa
Wucturyra no yueOHOM paboTe HE JOMyCKaeTcsl.

Jlng mpoBeneHUs 3K3aMeHa BEAYIIMH MperojaBareilb HaKaHyHE MOIy4YaeT B CEKpeTapuare au-
peKTOpaTa 3a4eTHO-IK3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIIAeTCS B CEKpeTapuaT Mocjae OKOH-
YaHUsI MEPOTIPUATHUS B ACHDb ITPOBEICHUS IK3aMEHA WM YTPOM CIIEAYIOLIETO JHS.

DK3aMeHBI MTPOBOJATCS MO OMJIETaM B YCTHOM HJIM MMUCBMEHHOM BHJIE, KOO B BHJIE TECTUPOBA-
HUS. DK3aMEHAlMOHHbIE OUJIETHl COCTABIISIIOTCS MO YCTaHOBJIEHHOW (popMe B COOTBETCTBHUH C YTBEp-
KJICHHBIMU Kaeapoil dK3aMEHAIIMOHHBIMH BOMPOCAMU U YTBEPIKIAIOTCS 3aBeNyIOUIUM Kadeapoii
eXeroHo. B 6miere cogepkutces 3 TEOPETUUECKUX BOMIPOCaA.

DK3aMeHaTOpy MPEIOCTABIISETCS MPABO 33/aBaTh BOMPOCHI CBEPX OMIIETA, a TAKKE MOMUMO TEO-
PETHYECKHUX BOIIPOCOB JaBaTh AJI PEUICHUsS 3a7aui U IPUMEpPHI, HE BBIXOJSIINE 32 PAMKHU MIPONUIEHHO-
ro MaTepuaa 1o u3y4aeMou TUCITUTLINHE.

3HaHMS, YMEHHUS U HABBIKM OOYYAIOIIMXCS OMPEACINSIOTCS OICHKAMHU «OTIUYHO», «XOPOIIO»,
«yIOBJIETBOPUTEIILHO»,  «HEYIOBJIETBOPUTEIbHO»,  KOTOPHIE  BBICTABISAIOTCS B 3a4E€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B IeHb SK3aMeHa.

[Tpu mpoBeneHNN YCTHOTO SK3aMeHa B ayAUTOPHH HE JOJHKHO HaXOIUTHCS 0oliee BOChMHU 00ydYa-
IOLUXCS HAa OJTHOTO MPENoIaBaTes.

[Tpu mpoBeaeHUH YCTHOTO dK3aMeHa OO0y4aroUIuiics BRIOMpAeT SK3aMEHAIIMOHHBIN OUJIeT B CITy-
YaifHOM NOpsKe, 3aTEM Ha3bIBaeT (paMHIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpemst sk3amMeHa 00ydaronpecss MOTYT MOJIb30BAThCS ¢ Pa3pelIeHUs 9K3aMEeHATOpa MPOrpam-
MOH JHUCIUIUIMHBI, CIPABOYHON M HOPMATUBHOM JTUTEPATYPOM, IPYTUMHU TOCOOUSIMH U TEXHUUYCCKUMHU
CpeAcTBaMH.

Bpemst moaroTroBku oTBeTa mpU cAadve 3K3aMeHa B YCTHOU (hopMe JOKHO COCTAaBIISTh HE MEHeEe
40 MuHYT (110 >KEJTaHHUI0 00YYaIOLIerocs OTBET MOXKET OBITh JOCpPOUHBIM). Bpems orBera — He Gonee 15
MUHYT.

OOyJaromuiics, UCTIBITHIBAIOIINIA 3aTPyIHEHUSI TPU MOJATOTOBKE K OTBETY IO BBIOPAHHOMY UM
OuseTy, UMeeT MpaBo Ha BIOOP BTOPOro OMiieTa ¢ COOTBETCTBYIOLIUM MPOUIEHHEM BPEMEHH Ha MOATO0-
TOBKY. [Ipy OKOHYATETLHOM OIICHMBAHHUK OTBETAa OIICHKA CHIDKAETCS Ha OAMH Oaii. Beimaua TpeThero
OwieTa He pa3peniaeTcs.
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Ecnu oOyuaromuiicst SBUJICS HA SK3aMEH, M, B3SIB OHIIET, OTKA3aJICs OT MPOXOKICHUS aTTECTAIIMH
B CBSI3U C HEMOJTOTOBJIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABISETCS OLICHKA «HEYIOBIECTBOPUTENb-
HO».

Hapymienne nucuMIUIMHBI, CHOMCBHIBAHUE, UCHOJIb30BaHUE OOYYaIOIIMMUCS HEpa3pelIeHHBIX Ie-
YaTHBIX U PYKOITUCHBIX MAaTe€pHUajIoB, MOOUJIBHBIX TeIE(POHOB, KOMMYHUKATOPOB, TUIAHIIETHBIX KOMIIb-
I0TE€POB, HOYTOYKOB M JPYTUX BUAOB JINYHOW KOMMYHUKAIIMOHHOM U KOMITbIOTEPHOM TEXHHUKH BO Bpe-
MS aTTECTAI[MOHHBIX UCTBITAHUHN 3ampenieHo. B ciiyuae HapymeHust 3Toro TpeOoBaHuUs MPernoaaBaTeb
00s13aH yAanuTh 00y4aromerocs U3 ayJuTOPHH U MPOCTaBUTh €MY B BEIOMOCTH OILICHKY «HEYJOBJIETBO-
PUTEIBHO.

BricTaBiieHHE OLIEHOK, MOJYYE€HHBIX IPU NOJABEACHUH PE3YJIbTATOB MPOMEKYTOUYHOM aTTECTAIUH,
B 324TEHO-2K3aMEHAIMOHHYIO BEJIOMOCTh IPOBOAUTCS B MPUCYTCTBUU caMmoro oOyudatomierocs. [Ipemo-
JaBaTeIN HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTh M TOUYHOCTh BHECEHUS 3aIHCEN
0 pe3ylibTaTax HpOM@X(YTOqHOﬁ aTTCCTAllUU B 3aYTCHO-3K3aMCHAIIUOHHYIO BCIOMOCTbL.

HesiBka Ha »K3aMe€H OTMEYaeTCsl B 3a4TE€HO-3K3aMEHAIIMOHHOW BEJOMOCTU CIIOBAMHU «HE SIBUJI-
Cs».

s oOyyarommxcsi, KOTOpblE HE CMOTJIM CAATh 3K3aMEH B YCTaHOBJICHHBIE CPOKH, 3aMECTHUTE-
JIeM TUPEKTOpa MHCTUTYTA 10 Y4eOHON paboTe yCTaHaBIMBAET NEPUOJT JIMKBHUIAIINH 33 J0JDKEHHOCTH. B
3TOT NMEPHOJ NPENOJaBaTeIN, IPUHUMABIINE 3K3aMEH, JOJKHBI YCTAHOBUTH HE MEHEe 2-X JHEH, Koraa
OHHU 6y,Z[YT MMPpUHUMATh 3aJ0JIKCHHOCTH. I/IH(bOpMaI_[I/DI O JJUKBHJaIlMU 3aJ0JKEHHOCTH OTMEYACTCSA B
9K3aMEHALlMOHHOM JIUCTE.

O6y‘{aIOH_II/IMC$I, MMOKa3aBIINM OTJIWYHBIC U XOPOIIUC 3HAHUA B TCUCHUC CEMECCTPA B XOJC IMMOCTO-
STHHOTO TEKYILEr0 KOHTPOJSI YCIIEBaEMOCTH, MOKET OBITh MPOCTaBJCHA 3K3aMEHAI[MOHHAs OIEHKa J0-
CpOYHO, T.C. 663 caadyu 3K3aMcCHa. OI_IGHKa BBICTABJISIETCA B BKBaMeHaHHOHHBIﬁ JIUCT UM B 3a4YTCHO-
9K3aMEHALMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[I:I " Jlia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBbA, MOI'YyT CIaBaThb 3K3aMCHBLI B
MEKCECCHOHHBIN MepUOo/ B CPOKH, YCTAHOBJICHHbIE HHIUBUYaIbHBIM Y4EOHBIM IJIaHOM. MHBaUIbI U
Jiuia ¢ OrpaHUYCHHBIMU BO3MOJKHOCTSAMU 3O0POBBS, MMCIONIMEC HAPYHICHHA OINOPHO-ABUIATCIBHOI'O
anmapara, JOMNYCKAalOTCsd Ha AaTTECTAlMOHHBIE HCIBITAHUS B CONPOBOXKICHHHM ACCHCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa npoBeaeHHs] TPOMEXKYTOUYHOM aTTeCTallM AJIsi OCOOBIX ciiydaeB u3ioxeHa B «Ilo-
JIOKEHUU O TEKYIIeM KOHTPOJIE YCIEBAEMOCTH M TPOMEXKYTOYHOW aTTeCTallid OOYJArOIIMXCS IO
OIIOII 6akanaBpuara, crienuanurera u Mmaructparypsl» ®I'BOY BO 0xHo-Ypansckuii [AY.

Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
No WHJUKATOpa KoMIIle-
DK3aMeH
TEHIIUU
1 1. TIpenmer, 3a1a4u, MECTO M POJIb MUKPOOHOJIOTHH B CHCTEME N-1onk1
OMOJIOTMYECKHX U CeNTbCKOXO035IIICTBEHHBIX HAYK. Hcnonb3yeT OCHOB-
2. Kparkuit uCTOprUeCcKUil OUYepK Pa3BUTHSI MUKPOOUOJIOTHUH KaK | HbIE€ 3aKOHBI €CTe-
HayKH. CTBEHHOHAYUHBIX
3. Hcnonp3oBaHUE MHUKPOOMOIOTUYECKUX TEXHOJOTHH B Mpak- | AUCHHUILIAH IS pe-
THKE MMPOU3BOJICTBA CEIbCKOXO03UCTBEHHON MPOYKIIUH. IIEHHs] CTaHJAPTHBIX
4. HWcnonb3oBaHUE MUKPOOMOJIOTHYECKUX TEXHOJIOTHI B Mpak- | 3aa4 B 00JacTH ar-
THKE MepepadOTKH CeIbCKOX03IWCTBEHHOM MPOTYKIUH. POHOMHUU C TpUMe-
5. TlpumMeHeHUE COBPEMEHHBIX MUKPOOMOIOTUYECKUX METOJIOB | HEHUEM HH(OpMaIm-
HAy4YHBIX UCCIIEJJOBAHUM B arpOHOMHUH. OHHO-
6. Cucremarnka MUKpPOOPTaHU3MOB. KOMMYHUKAIMOHHBIX
7. ®dopMma U CTpOECHHE MUKPOOPTaHU3MOB. TEXHOJIOTHI1
8. Opransl epeABMKCHUS U TTOIBIXKHOCTh OaKTEPHIA.
9. KiuerouHas cTeHKa, MUTOIIa3Ma ¥ BKIIFOYCHUS.
10. TTurmMeHTHI OGaKTEpHiA.
11. CnopooOpa3zoBaHue OaKTepuid.
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12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.
29.

30.
31.
32.

33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

50.

Puxkercun (popma, cTpoeHune, pacmpoCTpaHSHHE).
Muxomnasmsel 1 L-popmer Gakrepuii (popma, crpoenue,
pacrnpoCcTpaHEHHE).

AxtuHOMHULETHI ((popMa, cTpoeHHe, PaCIPOCTPAHEHUE).
[Hnano6akrepuu (hopma, CTpOCHHE, pACIIPOCTPAHCHHUE).
Bupycsi (popma, cTpoeHue, pacpocTpaHeHue).
MukpomuiieTsl (NMPU3HAKK, Pa3MHOXKEHHE, TPeOOBaHUS K
BHEIIIHUM YCJIOBUSM, Kilaccuukanus).

Apxeobakrepuu (popma, cTpoeHHe, pacIpoCTpaHEHHE).
dusnueckue GakTopsl (TeMIIepaTypa U BIAKHOCTD).
Crepuinzanus (HarpeBaHUE, BHICYIIMBAHUE U BAKYYM).
dusndeckue GakTopsl (IEHCTBUE BUAUMOTO U3TyUEHUS).
®dusnueckue GakTopsl (IEUCTBHUE JIEKTPUUYECTBA).
dusnueckue GakTopsl (MEXaHHUECKOE BO3ICHCTBHE).
OTHOLIEHNE MMKPOOPTaHU3MOB K THUIPOCTaTHYECKOMY U
OCMOTHYECKOMY JIaBJICHUIO.

Xumuueckue GakTopsl (KUCIOTHOCTh U IIETOYHOCT).
Xumuyeckue (QaxTopbl (OKHUCIUTEIHHO-BOCCTAHOBUTEIBHbBIE
yCIIOBUS).

Tpodudeckas u auieTIOXUMHUYECKast TPUPOJIa B3aUMOCBSI3EH
MEXy MUKPOOpraHU3MaMHu.

HacnencrBenHble pakTOpbl MUKPOOPTaHU3MOB.

MexaHI/I3MBI, BBI3BIBAOIIIMEC U3MCHCHUC TeHETUYECKOM HUH-
dhopmarumu.

MyTtanuu.
['eHeT4ecKne peKOMOMHAITUH.

[IpakTHyeckoe MCIOb30BaHKUE JOCTHKEHUI TeHETUKN MHUK-
POOPraHU3MOB U T€HHAsI MH)XCHEPHUS B MUKPOOUOJIOTHH.
Poib hepMEeHTOB B JKHU3HEACATEITBHOCTA MUKPOOPTaHU3MOB.
CriocoObl TUTaHUS U TIOCTYIICHUE MMUTATEIBHBIX BEIIECTB B
KIIETKY.

IMoustre o xaraboM3Me U OMOCUHTE3E, UX 3HAUECHUE.
[TorpeOHOCTE B kene3e, Kaluu, KaIbIUU, MUKPOIJIEMEHTAX,
BUTaMHUHAX, POJIb 3TUX COSAMHEHUN B METa0O0IHM3ME KIIETOK.
AspoOHOE 1 aHAdPOOHOE JIbIXaHHUE.

buonornueckuii nUKI a3oTa.

AMMoHu}uKanms OETKOBBIX BEIIECTB.

[Tporiecc HUTPUDUKAIMY U TEHUTPUPHUKAIUH.

®ukcanus aTMOCPEpPHOTO a30Ta MUKPOOPTaHU3MaMH.
[TpeBpamenue hocdopa, cepsl, xenesa.

CrnmproBoe OpoKeHHE U €T0 BO30YIUTEIH.

Moso4HOKHCI0e OPOKEHUE U €r0 BO3OYIUTEIH.
MacnsHokucioe OpoKeHHE U €T0 BO30YIUTEIH.
MuKpoOHoIIOTHs TIOUBHI.

@DaKTOpHI Cpelibl, ONPENENSIONNE PA3BUTHE MUKPOOHOTOIIe-
HO3a TIOYBBL.

Postb IOYBEHHBIX MUKPOOPTaHU3MOB B OOpa30BaHUU Tiepe-
rHOs (Tymyca).

Bnusitane 00paOOTKHM TMOYBBI W BHECEHHUS MHHEPAIBHBIX
yInoOpeHuit Ha IeATeTbHOCTh MUKPOOPTAaHU3MOB.
MUKpOOHOJIOTHYECKHE TPOIECCHl MPH MOJITOTOBKE OpTaHU-
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YECKUX yI0OpCHHIA.

51. BousiHue ceBooOOPOTOB M MOHOKYJIBTYP Ha MUKPOOHOJIOTH-
YeCcKHUE MPOIIeCChl B MOYBE.

52. TexHONOrM4YECKNE 3aKOHOMEPHOCTH KYJIbTUBUPOBAHUS MHUK-
POOPraHU3MOB.

53. DnuduTHBIE MUKPOOPTaHU3MBI.

54. IlpaBuna u TexHUKa 0€30MMACHOCTH MPU PpadOTEe B MUKPOOHO-
Joruveckoi 1aboparopuu.

55. YcrpoiicTBO MUKpOCKOMa, HpaBmiia paboOThl C MHUKPOCKO-
MOM, TE€XHHMKa HCIOJIb30BaHUS MHMKPOCKONA C UMMEpPCHOH-
HOM CUCTEMOH.

56. Crioco0b! (hukcaruy Maska.

57. CriocoObl OKpacKu mpenapara.

58. TexHuKa MPUTOTOBJICHUS Ma3Ka.

59. IlocnenoBaTeNbHOCTD IPUTOTOBIICHUS BUCSYEH KaIlIu.

60. [TocemoBaTenbHOCTh MPUTOTOBJICHUS TMPUIABICHHON Karl-
.

61. IIpuHIMIIBI IPUTOTOBIECHUS MUTATEIBHBIX CPE.

62. Meroabl cTepuIn3anum.

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

64. TexHuka B3sATUs TPOO BOBI U TTOYBHI.

65. Muxkpodiaopa Bo3ayxa.

66. MukpoOHooTHIecKuii aHaIn3 BOAbI (MUKPOOHOE YHCIIO).

67. MUKpOOHOIOTUYECKHI aHaIN3 BOJBI (KUIIIEYHAs [TaJ0uKa).

68. MuKpoOHOTOTUYECKHI aHAJIU3 TIOYBHI.

69. Broiienenue 0akrepuii B UUCTYIO KYJIBTYPY.

[[Ixana 1 KpUTEpUN OIEHUBAHMS OTBETA 00YUAIOIIETOCs MPEICTABICHBI B TA0JINIIC

Ixana Kpurtepun oueHnBanns
Ouenka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE 313aH1/1e MIPOTrpaMMHOTO MaTe-
(OTHYHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEILHON JIUTEPATYpPBl, PEKOMEHIO-
BaHHOW MPOTpaMMON JUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1auH.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHUE OCHOBHOM JIMUTEpaTy-
Onenka 4 PBI, PEKOMEHIOBAaHHOW B TIPOTpaMMe, HATMUNE MaJIO3HAYNTEIBHBIX OITHOO0K
(xopor1o) B pELIEHUU 3a7a4i, WJIK HEJTOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaHa B MUHUMAJIbHOM O6’beMe, I10-
TPEITHOCTH HEMPHUHITUITHAIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIOBJIETBOPUTEIHHO)
IICHWHU 3a4a4YHu.
Orenka 2 mpoOesbl B 3HAHKUSIX OCHOBHOT'O MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(Hey1OBJIETBOPHUTEIHHO) | HbIE OIIMOKH ITPH OTBETE HAa BONPOCHI U B PEIICHUH 33/1a4H.
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JUCT PETUCTPAIIMUA U3SMEHEHUI

Howmep
U3MEHe-
HUS

Howmepa nucroB

3AaMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmdpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA
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