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PaGoyas nporpamma muciunannel «MuKpoGHOTOTHE) COCTABIEHA B COOTBETCTBHM ¢ Tpebo-
BanuAMH DelepalbHOTO roCcyIapeTBEHHOTO 0OPA30BaTENbHOTO CTAHJAPTA BHICIIErO obpazoBaHus
(®T'OC BO), yreepauentoro ITpukazom MunucTepcTBa 00pa3oBanus u Hayku Poccuiickoit ®ene-
pawuu ot 26.07.2017 r. No 699. PaGouag nporpamMMa IpeiHasHadeHa JUis NOAroTOBKM Oakaiagpa mo

Hanpasnedmio 35.03.04 Arposomus, HanpasiesHocTh — CeleKIus B CeMEHOBOACTBO CEIbCKOX0-
3AHCTBEHHBIX KYJIbTYD.

Hacrosimas paGoyas mporpaMMa IMCHMILTHHBI COCTABNCHA B PAMKAX OCHOBHOMN MpPO(eccHo-
HaibHOM obpasosarenbHol mporpammbl (OITOIT) 1 yunTsBaeT 0coBeHHOCTH OBYUCHHS IPH HHKIIO-
3HBHOM 00Pa30BAHMHK JIMI] C OTPAHHYEHHBIMA BO3MOXKHOCTSAMHE 3710poBbst (OB3) 1 HHBAIHIOB.

CocraButens — KaHIMAAT CeTLCKOX03AHCTBEHHEIX HayK Unnsesa 10. 3.

Paboyas nporpaMma JHCIMILIMHBL 06CYKIeHa HA 3aceaHKH KaeAPb! ArPOTEXHOIOTHH H KO-
TIOTHH

«25» anpeas 2022 r. (upotokon Ne 8).

3as. kadenpoit arpOTEXHONOTHIL H HKOIOTHH
KaH/WJIAT TEXHHYECKHX HAyK, JIOLEHT 0. C. barpaesa

Paboyas nporpamma mucnumnEr o06pena yueGHO-METOAHYECKOH KoMUCcHekt Hueruryra arpo-
3KOJOTHH

«27» anpens 2022 r. (nporokon Ne3).

Hpencenarens  yyebmo-Meroauueckoii
Komuccun MHCTHTYTA arposkonornu E. A. Munacs

Jmpexrop Hayusoit GuGmorexn - | 1. B. Illarpoea
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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs N0 JUCHUIINHE,
COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanasp o HanpasiieHnio moarotoBku 35.03.04 ArpoHoMuUst JOJKEH OBITH TIOJITOTOBJIEH K pelie-
HUIO 337124 MPO(HEeCCHOHAIBHOM AEATEIBHOCTH CIEAYIONIMX TUIIOB: IPOU3BOACTBEHHO-TEXHOIOTHUECKOM.
Hesab AucHMIIMHBI — COPMUPOBATH Y 00YYAIOLIMXCS 3HAHUS, YMEHMSI U HaBBIKU 110 OCHOBaM 00-
el ¥ CelHaTbHON MUKPOOHUOIOTUHN U YMEHUN UCTIOTIB30BaHUS MTOTYYEHHBIX 3HAHUH 1151 pEIIeHUs IPaK-
TUYECKHX 3a/1a4 CEJIbCKOTO X035ICTBAa B COOTBETCTBUH € (OPMYIHPYEMBIMUA KOMIIETEHIIUSIMH.
3aga4u AUCHHUILIMHBI:
- U3YYHUTh CUCTEMATHKY, MOP(OJIOTHIO, TECHETUKY M pa3MHOXKEHHUE OaKTepHii; MeTaboJIn3M MUKPO-
OPraHHU3MOB, y4acTHE MUKPOOPTraHM3MOB B IPEBPAILECHUAX PA3INYHbIX COCIUHECHUU;
— U3YUYUTh OCHOBHBIE MUKPOOPTaHU3Mbl U OCBOUTH METOJIbI ONPEAEIEHUS UX COCTaBa U aKTHUBHO-
CTH;
— c(hopMHUPOBATH MOHATHS O PO MUKPOOPTaHU3MOB IIPU PEIIEHUH CTaHJAPTHBIX 337a4 B 00JacTu
arpOHOMUH.

1.2. KomnereHUMH M HHAMKATOPHI UX JOCTHKEHH I

OIIK-1. CriocobeH penath TUIOBBIE 3a1a49H MPOGECCHOHATHHON IEATETLHOCTH Ha OCHOBE 3HAHWN OCHOB-
HBIX 3aKOHOB MAaTEMaTHYEeCKNX U €CTeCTBEHHBIX HAYK C MPUMEHEHUEM HH()OPMAIIMOHHO-KOMMYHHUKAIU-
OHHBIX TEXHOJIOTHH.

Kon n naumenoBanue ®opmupyemsbie 3YH

WHIUKATOpa T0CTH-

3HAHUA YMEHUS HaBBIKU
JKEHUSI KOMIIETEHIINT
NI-1omxk-1 OO6yuarommiics gomkeH | OO0ydarommiics noipkeH | OOy4varonuiics

Hcnonb3yer OCHOB- | 3HATH: YMETh: UCIOJB30BaTh OCHOB- | JOJKCH BIAJICTh:
HbIE 3aKOHBI €CTe- | OCHOBHBIC 3aKOHBI €CTEe- | HBIC 3aKOHBI U MOHSATHS €CTe- | METOJaMU TIPUTO-
CTBEHHOHAYYHBIX CTBEHHOHAYYHBIX JIUC- | CTBEHHOHAYYHBIX JUCIUIUINH | TOBJICHHS Ipemna-

TUCIUTUTMH ISl pe- | UMIUIMH, SBJICHUH W | B NPO(ECCHOHAIBHOW Jes- | paTOB U MHKPO-
MEeHUA CTAHAAPTHBIX | ITPOLCCCOB, B TOM YUCJIC | TCJIbHOCTH, YHPABJIATH MHUK- | CKOIIHMU—

3ama4y B 00JacTH ar- | cucTeMatuky, wmopdo- | poduonorndeckoit aktuBHO- | (b1.0.20-H.1)
POHOMUHU C MPUMCHE- | IOTUIO MHKPOOPTaHH3- | CTbIO IIOYBbI, HCIIOJIL30BATH
HUeM  HWH(]OpMaIy- | MOB; TIOYBEHHBIX MHK- | HHQOPMAIMOHHBIE TEXHOJIO-

OHHO-KOMMYHHUKAaIlM- | POOPraHU3MOB — | TMH
OHHBIX TEXHOJIOTHM (b1.0.20-3.1) - (b1.0.20-V¥.1)
2 MecTto aucuumiannel B ctpykrype OITOIIT

Jucnunmuna «MUKpoOHOIOTHs» OTHOCUTCS K 0053aTeIbHON YacTH MPOTrpaMMbI OakajiaBpuaTa.

3 O0béM MMcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM TUCHUIUIMHEI cocTaBigeT 4 3aueTHRIX enunull (3ET), 144 akageMuyecKkux 4acoB (majiee ya-
coB). [lucuumnnuHa uzyyaercs:
— ouHas (opma oOydeHus B 4 cemecTpe



3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Bun yueGHoM paboTh

KomnuectBo yacos

ouHas opma oOydeHUs

KonTakTHasi padoTa (Bcero),

64
B TOM YHCJIe MPAKTHYECKAs NMOJAT0TOBKA
Jlexmuu (JI) 16
JlaGopatopusbie 3ansartus (JI3) 48
[IpakTrueckue 3ansatus (113) -
CamocTosiTesibHasi padota odyuawmuxcs (CP) 53
KoutpoJsb 27
HToro 144
3.2 Pacnpenenenne y4eOHOTr0 BpeMeHH 1O pa3jejiaM U TeMam
B toM uncie -
KOHTaKTHas padorta 3
No Bcero a”
HanmenoBanme pasaciia u TCM =
TEMBI 4acoB Cp o
J J3 113 C
=
1 2 3 4 5 6 7 8
Paznen 1 Ob6mas MUKpOOHOIOTHST
1.1. | BBeageHue B IUCHUILIAHY 6 1 2 — 3 X
12 Cucrematuka, MOp(OJIOTHS, CTPOSHUE H PA3MHO- 11 1 6 3 4 <
| )xeHHUe O6aKTepHil (MPOKAPHOT)
1.3. | 'eneTnka MUKPOOPTaHU3MOB 9 1 4 - 4 X
14 Mukpoopranu3Mbl 1 OKpy>Karoliasi cpezia, B3au- 11 1 4 6 N
" | MOOTHOIIIEHUS] MUKPOOPTaHU3MOB MEXKIy CO00M
Mera K a a Kpo-
Ls. €Tab0JIM3M MHKPOOPTAaHU3MOB, MUTAHUE MUKPO 12 ) 4 3 6 N
OpraHWU3MOB M OMOCHHTE3
IT a K a i
Le. peBpalieHne MUKPOOPTraHU3MaMu COeTMHEHUI 12 ) 4 3 6 N
yraepoaa
[IpeBpalieHue MUKpOOPraHU3MaMHU COEANHEHHI
1.7. | a3ota, docdopa, cepsl, xKene3a u APYrux dJIeMeH- 14 2 6 - 6 X
TOB
Paznen 2 Cenbckox03s1CTBEHHAS MUKPOOUOIOTHS
MukpoOunosiorus nouBkl, CHCTEMA UCTIOIb30BaAHUS
2.1 | mOYBBI U MUKPOOHOIOTUYECKHE OCHOBBI TOBBIIIIE- 14 2 6 - 6 X
HUSL €€ IJI0I0POAUSI
2.2 | MukpoOHOJI0THsi KOPMOB 14 2 6 - 6 X
MuxkpoOuosiorus npoJayKTOB )KUBOTHOBOJACTBA U
23 P pony A 14 2 | 6 | - | 6] x
NTULIEBOJCTBA
KonTpomb X X X X X 27
Hroro 144 16 48 - |83 | 27




4 CprKTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIYAKOLIIEe MPAKTHYCCKYIO TIOATOTOBKY

[IpakTHueckasi MOATOTOBKA MPU PeATH3allii yI€OHBIX MPEAMETOB, KypCOB, JUCITUTUINH (MOIYJICH)
OpPraHHU3yeTCs MyTeM MPOBEIACHHS MPAKTUYSCKUX 3aHATHUM, TPAKTHKYMOB, TA0OPATOPHBIX pabOT M MHBIX
AQHAJIOTUYHBIX BUJIOB yU4e€OHOM JeATEIbHOCTH, TPEIyCMaTPUBAIOIINX YIaCTHE 00YUYAIOIIUXCS B BBITIOJTHE-
HUU OTJENIbHBIX AJIEMEHTOB padoT, CBS3aHHBIX ¢ OyAyIIei npodeccHOHAIBHON NeATeIbHOCTRIO.

[IpakTrueckas MOArOTOBKA MOXKET BKJIFOYATh B CE€0Sl OTICIBHBIC 3aHITHS JEKIIMOHHOTO THIA, KO-
TOpBIE MpelyCMaTPUBAIOT Nepeaauy yueOHo! nHpopMay 00ydaronmmcs, HeoOX0AUMO s mociexy-
IOIIIETO BBIMOJTHEHHUS PabOT, CBA3aHHBIX ¢ OyIyIIe mpodecCuoHaIbHON NeITeTbHOCTHIO.

PexomenyeMbIit 00beM MPaKTUIECKON MOATOTOBKH (B MPOIIEHTaX OT KOJIMYECTBA YaCOB KOHTAKT-
HOM pabOThI) AJIS JUCIHILTUH, PEATU3YIOIINX:

- yauBepcanbhbie komrerenunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Copep:xkanue TUCHUNIMHBI

Pa3znen 1 O0masi MUKpPOOHOJIOTHA

1.1 IIpeameT, ucTopus U 3a1a4¥ MUKPOOHOJIOTHH

[TpenmeT, MeCcTO M POJIb MUKPOOUOIOTMH B CUCTEME OMOJOTMYECKHX M CEIbCKOXO03SHCTBEHHBIX
Hayk. Ucropus mukpoOuonoruu. OTKpeITHE MEKPOOPraHu3MOB AHTOHM BaH JleBeHrykowm. [lepuon 6eccu-
CTEMHBIX HAOMIOZCHUN («OMHUCATENBHBIA TIEPHOI» B pa3BUTUU Mukpoounonorun). Habmonenus J[.C. Ca-
moiinosuya, M.M. Tepexosckoro. Otkpertus JIyu [Tactepa (mpupona Oposxenusi, Bo30yaurenu 0oae3Hei).

1.2 Mopdoaorusi MUKpOOPTraHU3MOB

MuUKpOOpraHu3Msl - IPOKAPUOTHI, 3YKAPUOTHI, UX OCHOBHBIE paznuuus. [[puHLIUNBI cCUCTEMAaTHKU
(TakcoHOMUM) OaKTEPHIA.

Mopdonorus 6akrepuii. CTpoeHue KiieTok 6akTepuii. KiieTouHble CTEHKH IPaMITOIOKUTEIbHBIX U
IrpaMOTpHUIIATENbHBIX OakTepuii. Kancynbl (M1 clnM3ucThIE CIIOM), IUTOIUIa3MaTHYecKas MeMOpaHa, JKIy-
TUKU, GuMOpun (Muiam) y 6akTepuii, BKIIOUYEHHUS, UX COCTAaB (PYHKIHUU. DHIOCIIOPHI U IIUCTHI OAKTEPHA.
Poct u pazmuoxeHune Mukpoopranu3mMoB. CriocoObl pa3MHOKEHHUS MPOKAPUOT (OaKTepuid, aKTHHOMHIIE-
TOB, IIMAHOOAKTEPUIA).

1.3 I'eHeTHKA MUKPOOPTaHU3MOB

I'enernueckuit anmapar y npokapaut. Permukanus JIHK. Monudukanum, MyTtanuu 1 pekoMOnHa-
uuu. Mytarensble GakTopsl. ['eHeTHueckre peKoOMOMHALINY Y TPOKApUOT - TpaHchopmalus, TPaHCIYK-
111, KOHBIoTamus. BHEXpoMOCcOMHBIE (haKTOPHI HACIECCTBEHHOCTH - TUTA3MUIBI U TPAHCIIO30HBI OaKTEPHil.
['ennas unxxenepust B Mukpoouosoruu. [lomyuenue eHHbIX GOPM MUKPOOPTaHU3MOB ISl CETLCKOTO XO-
35TUCTBA U IPOMBILIUICHHOCTH.

1.4 Mukpoopranu3Mbl 4 OKpY:Kamoias cpeaa

OTHoIIIEeHNE MUKPOOPTaHU3MOB K (haKTOpaM BHEITHEH cpe/ibl. 3aBUCUMOCTh MUKPOOPTAaHU3MOB OT
BOJHOTIO pexuma cpesibl. OcMOTHYECKOE JaBIeHNUE KIETKU Y Pa3HbBIX TPYII MUKPOOPTaHU3MOB U UX OTHO-
LIEHUE K Pa3HBIM YPOBHSIM BIQXXHOCTHU Cpe/ibl. BiausiHue KUCIOTHOCTH Cpeibl Ha pa3BUTUE OTACIIbHBIX MUK-
poopranusmoB. Kputnueckue 3nauenust pH B jku3HeneATEIbHOCTH MUKPOOPTraHU3MOB. OTHOILIIEHHE MUK-
POOPraHMU3MOB K KUCIOpOLy. A3p0oObl M aHa’poOs! ((hakynbTaTUBHBIE U 00IHUraTHbIe). OKUCIUTENbHO-BOC-
CTAaHOBUTEJIbHBIA MOTEHIMAT CPEIbl U Pa3BUTHE PAa3HBIX TPYI MUKPOOPraHU3MOB. BiusHue naBieHus,
XUMUYECKUX BEIIECTB, pauallii HAa MUKPOOpPraHU3Mbl. Paznuune peakiinili BereTaTuBHBIX KJIETOK MUKPO-
OpPraHU3MOB M SHJIOCTIOp OaKTEepUil Ha BHEITHUE BO3ICHCTBHSI.

1.5 O0MeH BemecTB (MeTa00JIM3M MHKPOOOB)

XUMHYECKUH COCTaB MUKPOOHOH KJieTKH. Poib epMEHTOB B KU3HEACSITEIIBHOCTH MUKPOOPTaHU3-
MOB. [Tutanne Mukpo6oB (anabonusm). Tunsl nutanus. Jlprxanue MUKpoOOB (katabonu3m). TUIIBI bIxa-
HUSL

1.6 IIpeBpaienue MUKPOOPraHU3MaMM COeIMHEHHH yriiepoaa



3HayeHrEe MPOIIECCOB MPEBPAIICHUS YIIEPOJOCOAEPKAIINAX BEIIECTB B KPYyrOBOPOTE YIiiepoja B
MIPUPOJIE U POJIb MUKPOOPTaHU3MOB B paclajieé OpraHu4deckoro BeuiecTBa. MolouHOKHCI0€ OpoKeHue U
ero Bo30yauTenu. 3Ha4eHne MOJIOYHOKHCIIOT0 OPOKEHUS B MUIIIEBOIM POMBIIIJICHHOCTH U OBITY (TIPH KOH-
CEepBUPOBAHUHU, TOTYUYEHHUH MOJIOUYHOM KHUCIOTHI, TPOU3BOICTBE KUCIOMOJOUHBIX MMPOYKTOB, ChIpa), MIPH
CHJIOCOBaHHMH, CEHaXMPOBAHUU KOPMOB.

CnuproBoe O6poxxkenue. [poxxu (pakynpTaTHBHBIE aHaYPOOBI) KaK BO30YAUTEIIN CTUPTOBOTO OPO-
KEHUS (IMKHE U KyJIbTYpHBIE, HU30BbIE U BEPXOBbIE). Vcnoap30BaHuE NPOXIKEH B COUPTOBOM IPOMBIII-
JIEHHOCTH, BUHOJIEINH, TUBOBAPEHUH, XJI€OONEUEHNH, TIPU U3TOTOBJICHUH Keupa, KyMmbIca.

[Ipomeccol OposkeHuH, BeI3bIBaeMbie OakTepusmMu poaa Clostridium. MacistHOKHCIO€ U alleTOHO-
OyTuiioBoe OpoxeHus. MacistHOKUCIoe OpoKeHUE MEKTUHOBBIX BELIECTB U €ro 3HAYCHHE B MEPBUYHOMN
00paboTKe JIyOOBOJIOKHUCTHIX pacTeHuid. bakrepun poga Clostridium u OpokeHHe 1EeUTFOI03BbI.

1.7 IlpeBpaienne MUKPOOPTraHM3MaMHU COeJMHEHMI a30Ta, pocdopa, cepsl, xene3a

AMMOHHM(UKALIKS a30TOCOAEPKAIINX OPraHUYECKUX BEIIECTB. 3HaUEHNUE MUHEPAIN3alluu a30TCO-
Jep KalIiuX OPraHUYeCKUX COeIMHEHHH (OETKOB, HYKIEHHOBBIX KHCIOT, MOYEBUHBI, MOYEBON U THUIIITYyPO-
BOW KHCIIOT, XUTHHA). Pa3znoxeHne O0EIKOBBIX BEIIECTB B adPOOHBIX M aHadPOOHBIX yCJIOBUSIX. B0o30yau-
TeJHU Tpoliecca MUHepaiau3auy. [lpomeccsl MUHEpanIu3auy Mpu XpaHEeHUHU TUI0I0B U oBoIIel. [IpuunHb
MOPYH CETBCKOXO3SICTBEHHOM MPOAYKLNN U BO3MOXKHOCTHU €€ MPEayNPEKICHUSI.

[Iponeccsr HuTpudukanuu. OKucieHrne aMMuaka B a30THy10 Kucioty (1 u Il pas3sl HuTpupuKammm).
[TonoxxutenabHOE U OTPHULIATETLHOE 3HAYECHNE HUTPUPUKALIUH.

[Iponeccrr nenutpudukanu. BoccraHoBneHre HUTPATOB U HUTPUTOB C OOPAa30BaHUEM MOJIEKY-
JpHOTO a3oTa (AeHUuTpuduKamus). ACCUMIUISIIMOHHAS ¥ AUCCUMUISIITMOHHAS HUTPATPEayKIIUs. 3HAYe-
HUE 3TUX nporeccoB. Bo3dyaurenu nponecca aeHutpudukanuu. Perymsmus nporecca JeHUTpupUKanuu
arpoTeXHUYECKUMH MTPUEMaMH.

Azorodukcarus. bruonorndeckas u abnonorudeckas ukcamus arMmochepHoro azora. JHeprodd-
(EeKTUBHOCTh U «IKOJIOTMYECKas YUCTOTa» OMOJIOTHYecKoro azora. Pukcaius a3ora arMochepbl MUKPO-
opranu3mMamu. CBOOOJHOKHUBYIIME, ACCOIUATUBHBIC U CUMOMOTHYECKUE a30TPUKCATOPBI — a3pOOHBIE U
aHa’poOHbIe GpopMebl. [lnanoOakTepru, ycBauBaronuyue MOJICKYJIIPHBII a30T.

CumbnoTnueckas azoTdukcanuu y 6060BeIx pactenuii. KimyOeHpkoBbie OakTepuu (pu300Hm), X
CBOICTBa: crieu(PUIHOCTD, BUPYJIEHTHOCTh, aKTUBHOCTh, KOHKYPEHTOCIIOCOOHOCTH. Y CJIOBHS, OIIpEIes-
torue 3QPeKTUBHOCTH 0000BOPHU300HATEHOTO CHMOMO03a.

Posib MUKpOOPTaHW3MOB B BEICBOOOKIEHUH KUCIIOTHI U3 OpraHndeckux dochopocoaepkaiux co-
elIMHEHN 1 B mepeBosie (ocdaTtoB B pacTBOpUMOE cocTosHUE. buonoruueckoe cps3piBanue ocdopa.
BoccTanoBneHue oKUCIIEHHBIX coelnHeHui (ocdopa U BO3MOKHAS POJIb MUKPOOPTaHU3MOB B 3TOM IIPO-
necce. Poibp Mukpoopranu3moB B pochOpHOM MUTAHUU PACTEHUH.

Kpyrosopot cepsl B puposie. Ob6pazoBaHue cepoBOAOPOJa U3 CEPOCOACPKAIINX OPraHUYECKUX
coenuHenuii. OOpa3oBaHUe CEPOBOAOPO/A U3 MHHEPAIbHBIX COEAMHEHHH (CyIb(paToB) U MHKPOOpTa-
HU3MBI, BBI3bIBAIOIINE 3TU TMpouecchl. OKUCIeHHE MUKPOOPTaHU3MaMH CEPOBOOPOJIA B CEPY U CEPHYIO
kuciaoty. CepobakTepuu 1 THOHOBBIE OakTepuu. 3HaUeHHE CyIb(oPHUKcanu U Aecyb(HopHKCcaUU B TPH-
pore.

[IpsiMoe 1 KOCBEHHOE yyacTHe MOYBEHHBIX MUKPOOPTaHM3MOB B ITPEBPAILICHHSIX XKelle3a, MapraHIa,
amomMuHus. OKHCIEHHE M BOCCTAHOBJICHHE COEIUHEHHI *kKejle3a MUKpPOOpraHu3MaMu. XapaKTepUCTUKa
OCHOBHBIX TIpeJICTaBUTENeH kene3o0akTepuil. Tpanchopmanyss MEKpOOpPraHM3MaMH COSIMHEHHUH Kallb-
11, MAarHUS, KPEMHUS, KaJlus ¥ JPYTUX 3JIEMEHTOB. 3HAU€HUE CanpoTPOPHBIX MUKOILIa3M (METaJIOreHu-
yMa) B aKKyMYJISILIUY JKeJe3a, MapraHia, aullOMUHUS.

Pa3nen 2 CenbckoXo3siiicTBEHHASI MUKPOOHOJIOTHSI

2.1 Mukpo610/10rusi NOYBbI

Pa3BuTHe B3MIISII0B YUYEHBIX HAa POJIb MUKPOOPTaHM3MOB B 00pa30BaHUU MOYBBL. DAaKTOPHI Cpelibl,
omnpeaenstone GopMUPOBaHNE MHUKPOOHBIX accoruanuii. MUKpOOpPraHU3MbI MOYB Pa3IUYHBIX THUIIOB.
Hakomienue rymyca u opMupoBaHue CTPYKTYpPbI IIOYBBI.

2.2 MuKkpo010J10THsI KOPMOB

CeHo OOBIKHOBEHHOE M Oypoe. MHUKpOOHOTIOTHYECKHE TPOIIECCHl MPH 3aTsHKHON (HApYIICHHOMN)
CYHIKC CCHA, YCUJIMBAIOIIHEC TOTCPU MUTATCIIBHBIX BEIICCTB B CCHC, 1 MCPLI ITPCAYHIPCIKIACHUA TOTCPL. SB-
JIeHUEe TepMoreHe3a (caMmopa3orpeBaHusl) Npy YBIAKHEHUU ceHa U cMeHa MUKpoduopsl. [lonoxuTtensHoe



U OTpULIATEIbHOE 3HAUEHUE TEPMOI€HE3a IPU MPUTOTOBIEHUU CEHA, 3€pPHOBBIX KOPMOB. «bypoe» ceHo
(«camorpenasi coioMa») Kak pe3yJbTaT YMEPEHHOTO TepMOoreHe3a, 00YyCIOBIEHHOTO KU3HEICSITeNbHO-
CTBbIO MUKpPOOpPraHU3MOB. [IiecHeBeHE U caMOCOrpeBaHe — IJIaBHbIE TPOOJIEMBI XpaHEHUS.

CunocoBaHue — KOHCEPBUPOBAHUE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpokeHus. Muk-
POOHOIOrMYECKHE MPOLIECCHI PU TOPSTYEM M XOJIOJHOM croco0e CHIIOCOBaHMS U UX perynupoBanue. Ce-
Ha)XUpOBaHUE (M 3€PHOCEHAXK) KaK CIOCOO MPHUTOTOBJICHUS KOpMa Ha OCHOBE CO3MIaHMs «(PHU3HUOI0rnde-
CKOM CYXOCTH» JJIi MUKPOOPTaHU3MOB. Y CIIOBHS, CIIOCOOCTBYIOIINE COXPAaHHOCTH CEHaXXa, 3ePHOCEHAXA.

2.3 Mukpo61o10rusi IpOAYKTOB »KUBOTHOBO/ACTBA M NTHIEBOCTBA

Hcrounnku mepBUYHON MHUKpOQIOpsl MOJoKa. M3MeHeHne coctaBa MHUKPOOPTaHM3MOB MOJIOKA
IPU XpaHEHUH U TPAHCIOPTUPOBKE. MeTo bl macTepu3anuu Mojioka. [Topoku Moiaoka MUKpOOHOTO Tpo-
UCXOXACHUS. MHUKPOOHOIOTHS MUTHEBOTO U CHIpOro Moisioka. [larorenHsie Mukpoopranusmsl. Canurap-
Hasl OLIEHKa MOJIOKA.

MukpoOunosiorus MoJIOUHBIX MPOAYKTOB. KricmoMonouHblie NpoayKThl U HAMUTKH. MukpoOuooru-
4yecKasi XapaKTepUCTHKA 3aKBaCOK. CaHUTApHO-TUTHEHNYECKUI KOHTPOJIb IPOU3BOJCTBA MOJIOKA U MOJIOY-
HBIX ITPOJYKTOB.

OTpaBiieHus IpyU UCIIOJIB30BAaHUH HET0OPOKAYECTBEHHBIX MOJIOUHBIX MPOTYKTOB.

MuxkpoOuosiorus Msica ¥ MSCHBIX MPOAYKTOB. McTouHMKH OakTepuaibHOro oOCeMeHEeHUs msica
(mepBUYHas U BTOpUYHAs OakTepHaabHas o0ceMeHeHHOCTh). CozepikaHue U pacrpeie]ieHne MUKpPOOopra-
HU3MOB B Msice ITpU XpaHeHHUHU. [1opoku msica U MACHBIX IPOAYKTOB.

MukpoOHoIorus sIMIl CeIbCKOX035IMCTBEHHON NTUIIBI. VICTOYHUKM 0OCEeMEHEHUs U MyTH MPOHUK-
HOBEHHSI MUKPOOPTraHU3MOB B sii110. CriocoObl xpaneHus sull. [lopya siuil v myTH CHIKEHUS WX OaKTepu-
abHOUN o0cemMeHeHHOCTH. KoHcepBUpoBaHue SuIl.

4.2 Copaep:xkaHue JeKUMuii

JIEK- Kpartkoe conepsxanue neKiuu
185044

KomnuectBo
JacoB
[IpakTuue-
CKas IOATro-

BBenenue B qucuumiauny. [Ipeamer, Mecto U posib MUKPOOHOJIOTHY B
cucTeMe OMOJIOTUYECKHX U CEIbCKOXO03AWCTBEHHBIX HAyK. 3aJjaui MUK-
poOuonoruu. Vcnonb30BaHWEe MUKPOOPTaHHW3MOB B HEKOTOPBIX 00Jia-
CTSIX YEJIOBEUECKOU eI TeIbHOCTH. MicTopHs opMHUpPOBaHUS MUKPOOHO-
JIOTUH KaK HayKH.

Cucrematuka, Mop¢0J10rusi, CTpOCHHE M Pa3MHOKeHHe OaKTepuil
(mpokapmuot). Cucremarrka MUKpPOOpPTraHu3MoB. Mopdomorus MuUKpo-
opranu3MoB. Pukkercuu (popma, ctpoenue, pacnpoctpaneHue). Muko-
mia3Mel (hopma, cTpoeHue, pacnpoctpanenue). L — dhopmbl OakTepuii
(¢popma, cTpoenue, pacipocTpaneHre). AKTHHOMHUIIETHI (opMa, CTpoe-
HUe, pacnpoctpanenue). [luanobakrepuun (hopma, CTpoeHHe, pacupo-
ctpa"enue). Bupycol (popma, cTpoeHHEe, pacnpOCTpaHEHNE)

I'eneruka mukpoopranu3moB. HacnenctBenHnbie GpakTopsl MHKPOOP-
raHU3MOB. MeXaHU3Mbl, BBI3BIBAIOLIUME U3MEHEHUS! T€HETUYECKON WH-
dopmarmu. Myranuu. ['enernueckne pekomOuHanmu. [IpakTrueckoe
MCIOJIb30BaHUE TOCTH)KEHUI T€HETUKH MUKPOOPTIaHU3MOB.
Mukpoopranu3mMbl 1 OKpY:Kalolias cpeia, B3aMMOOTHOLIEHUS] MUK-
POOPraHu3MoOB Mexkay co00i M IPYyruMu cymecrBamu. Ousndyeckue
dakTopbl. Xummuueckue GpakTopbl. B3aMMOOTHOIIEHNS MEXy OpTraHu3-
MaMu: TpodudecKas v aJuIeJTOXUMHUIECKasi MPUPOJIa B3aUMOCBsI3ei




MeTta00,113M MUKPOOPTraHU3MOB

XUMHYECKUH COCTAaB KJIETOK MHKpPOOpPraHu3MoB. Ponb (epMeHTOB B
KHU3HEIEATEIIbHOCTH MUKPOOPraHu3MoB. CiocoObl MUTAaHUS U TIOCTYII-
4 JIeHHE MUTATENbHBIX BELIECTB B KIETKY. [loTpeGHOCTh B *enese, Kaluuy,
KaJIbIIUH, MUKPOSJICMCHTAX, BUTAMUHAX, POJIb 3THUX COGI[I/IHGHI/Iﬁ B MCTa-
O6onmu3Me KieTok. buocuHTes 0enKkoB, yIriaeBo10B, JUMUIOB, HYKIEHHO-
BbIX KHMCJIOT, aMUHOKHCJIOT

IIpeBpanieHne MUKPOOPraHU3MAMM COeIMHEHHWI yriepoja, a3oTa,
docdopa, cepsl, xkene3a

KpyroBoport yriepoaa B npupoze 1 pojib MUKPOOPTaHHU3MOB B pacrajie
OpPraHu4ecKoro BemiecTBa. MoJoYHOKHCIOE OpOsKeHHE U ero Bo30yau-
tenu. CriupToBoe OposkeHue. MacistHokucaoe OposkeHue. A’poOHoe
5 pasioxeHue nemoa03bl. Obpa3zoBaHue KUCIOT (YKCYCHOM, sI0J0YHOM 1
ap.)

Munepanuzanys (aMMOHH(HKAIUSA) a30TCOACPKAMUX OPTaHUUYECKUX
coenuHeHu. [Iporiecchl HUTpUUKAMK 1 TeHuTpUuduKauu. buonoru-
yeckas puKcaius MoJeKyspHoro azota. [IpeBpamenue dhocdopa. Ipe-
BpaiueHus cepsl. [IpeBpaienus xenesza

Mukpo6moorusi no4BbI

[TouBeHHass MUKPOOHOIOTHS, BOSHUKHOBEHHUE U pa3BUTHE. MUKpoopra-
HU3MBI B ITIOYUBC KaK CpCcC O6I/ITaHI/I$I. Poinp mouBeHHBIX MHKPOOpTaHn3-
MOB B 00pa30BaHUU M Pa3pyIICHUU MeperHos (rymyca). Bnusaue oOpa-
OOTKHM TMOYBBI M BHECEHHS] MUHEPAJIBbHBIX yIOOpPEHUN Ha NEesTeIHHOCTD
MUKpPOOPraHu3MOB. BiusiHue Menuopanuu mo4ys Ha MUKpPOOUOJIOTHYE-
CKHE TPOLIECCH M COCTaB MUKPOOPraHU3MOB. BimsiHre ceBooOOpOTOB U
MOHOKYJBTYP Ha MUKPOOPTaHU3Mbl TIOYBBI

Muxpodnosnoruss KOpMoOB

CuHTe3 KOpMOBOro Oellka 1 aMMHOKHCIIOT MUKpoopranuzMamu. CuHTe3
MHUKPOOpPTraHu3MaMH BUTAMUHOB U (pepMEHTOB. MUKpPOOpPraHU3MbI KOp-
MoB. Cymika ceHa. KoHcepBUpOBaHUE 3€J€HBIX KOPMOB

Mukpoouno10rusi NPOAYKTOB KUBOTHOBO/JICTBA M NTHIEBOACTBA
N3meHenne coctaBa MUKPOOPTaHU3MOB MOJIOKA TTPH XPaHEHUH M TPAHC-
nopTHpoBKe. /IMHaMuKa MUKPOOHOIOTHYECKHX U OMOXUMHUECKUX MPO-
IIECCOB B MOJIOKE. MHUKPOOMOIOTHYECKAs XapaKTEPUCTHUKA 3aKBACOK.
CaHHUTapHO-TUTMEHNYECKUI KOHTPOJIb IPOU3BOJICTBA MOJIOKA U MOJIOY-
HBIX TIPOJIYKTOB. MUKpoOHOIOTHs Msica U MSACHBIX mpoaykToB. Conep-
J)KaHWE W pachlpeqeIeHue MUKPOOPraHU3MOB B MsCE MPHU XPaHEHUHU.
MuUKpOoOHOJIOTHS SIUIT CETHCKOX035IHCTBEHHON TITHITHI

Hroro

16

10%

4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aAHATHIH

/o

HanmenoBanue 1ab0opaTOpHBIX 3aHITHI

KommuectBo
4acoB

[IpakTrueckas noa-
TOTOBKa

—

Muxkpockon

[\

—+

Meroas! IPUTOTOBICHUS IPENApPaTOB MUKPOOPTraHU3MOB

N

+

Mukpobuosiornyeckas TeXHUKa U anmnapaTrypa

N

+




[TpuroToBIEeHUE MUTATEIHHBIX CPEN 4 +
KonnyecTBeHHBIN yueT MUKPOOPTaHU3MOB B Bojie. CaHMTapHas OLIEHKA 4 +
BOJIBI
6 KonnyecTBeHHBIN yueT MUKpOOPTaHU3MOB B TIouBe. BrizeneHue 6akrepuit 4 +
B YHCTYIO KYJBTYPY
7 | MoOYHOKHCIIOE, MACISTHOKKCIIOE U CITUPTOBOE OPOKEHHE 2 +
3 AMMOHUUKAINS OSIKOBBIX BEIIECTB U MOYEBHHBI. A30TO(OUKCUPYIOIINE ) +
OakTepuu. bakrepuanbHbie yaoOpeHUs
9 | IlpeBparieHnne MUKpOOpPTaHU3MaMHK coeTuHeHui docdopa, cepsl, xene3a 4 +
10 HccnenoBanue snupUTHON MUKPODIOPHI 3epHA K MUKPOOHOIOTHYECKHIA 6 +
aHaJIu3 cujoca
11 | Mukpo6uoIorusi MOJIOKa M MOJIOUHBIX MPOIYKTOB 6 +
12 | MukpoOHoJIoTHs Msica U SIUIT 6 +
Hroro | 48 20%
4.4 Copaep:xkaHne NPAKTUYECKUX 3aHATHI
[TpakTHyeckue 3aHATHS HE IPEyCMOTPEHbI YUYEOHBIM TLIaHOM.
4.5 Buabl u cogepkaHue CAMOCTOATEIbLHONH padoThI 00y4aromMXcst
4.5.1 Bwuasl caMoCTOSTEIEHON PabOThl 00yJarOIIHXCS
Bunbl caMmocTosTenbHON paboThl 00YYarOIIIXCs KonnuectBo uacos
[ToaroroBka k 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX o4
pabort
BrinosaHeHne KOHTPOJIBLHON pabOTHI -
CaMocTOsITENIbHOE U3YUEHHE OT/IENbHBIX TEM U BOIIPOCOB 19
[ToaroToBka K MPOMEXKYTOYHOM aTTECTALUK 10
Hroro 53
4.5.2 CopaepkaHue caMOCTOATEIHLHOU PabOThl 00yJAIOIIUXCSI
Ne KonunuectBo
HaumeHnoBanue TeM 1 BOIPOCOB
n/m 4acoB
1 [Ipyu4nHBI TOPUYH CETBCKOXO03IUCTBEHHON MPOAYKIIMU U BO3MOKHOCTH €€ IPEeay- 1
MPEXICHUS.
’ [Mony4eHue rnunepuHa Mpyu CIUPTOBOM OPOKEHUHU TIPU U3MEHEHUHU YCIIOBHA BbI- 1
paIIMBaHUsL TPOAOKEH.
3 Hcnonb3oBaHue OpOXKIKEN B CIUPTOBOW MPOMBIIIEHHOCTH, BUHOAEIIMH, TMBOBA- 1
) peHuH, XJIe00NeYeHNH, PY N3TOTOBJICHUH Kedupa.
3Ha4YeHNEe MOJIOYHOKHUCIIOTO OPOXKEHUS B MUIIEBOM MPOMBIIUIEHHOCTH U OBITY
4. (TIp¥ KOHCEPBUPOBAHUH, MMOTYYECHUN MOJIOYHON KHUCIIOTHI, MPOU3BOJICTBE KUCIIO- 1
MOJIOUHBIX TPOJAYKTOB, ChIpa)
5. 3HaueHNE MOJIOYHOKHCIIOTO OPOKEHUS IPU CUIIOCOBAHUH U CEHAKUPOBAHHUH 1
KOPMOB
6. Jpixanre MUKpoOOB (kaTtabonm3m). TUTIBI TpIXaHUSL. 1
7. [Tutanne MuKpoOOB (aHA00IM3M). TUTIBI MUTAHMS. 1
8. Posib hepMEHTOB B J)KU3HEACITEIHHOCTH MUKPOOPTaHU3MOB. 1
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9 Paznuune peakiuii BereTaTHBHBIX KJIETOK MUKPOOPTaHU3MOB M SHAOCIIOp OaKTe- 1
puil Ha BHEIIHUE BO3ACHCTBHUS.
10. | 'enHas MHXXEHEpHUs] B MUKPOOHOJIOTHH. 1
1 CnocoObI pa3MHOKEHHUS MPOKAPUOT (OaKTepuid, aKTHHOMHUIIETOB, ITMaHOOaKTe- 1
" | puit).
12. | Kancynsl (M CIU3UCTHIE CIIOH) 1
13. | KneTo4Hble CTEHKH IPaMIIOIOKUTEIbHBIX U TPAMOTPUIIATEIbHBIX OaKTEPHA. 1
14. | UcTopust MUKpOOHOJIOTHH. 2
15. | Mukpoopranu3Mbl MOYB Pa3IuIHBIX TUIIOB 2
16. | Hakomnenue rymyca v popMupoBaHHE CTPYKTYPBI IOUBBI 2
17. | XapakTep B3aMMOOTHOIIEHUN MEXKI1Y MUKPOOPTaHU3MaMH 2
13, AHTaroHUCTUYECKOE JeHCTBUE SMTU(PUTOB K (PUTONATOI€HHBIM MHUKPOOPTaHU3- )
MaMm
19 EcrecTBenHas MUKpoQII0pa HOBEPXHOCTH pacTeHui (cTe0eid, INCThEB, TUI0I0B >
" | m oBOIIEH)
3aBHCUMOCTh COCTaBA AMHU(PUTHBIX MUKPOOPTaHU3MOB OT BH/Ia, COPTA, CTAJAUN
20. | pa3BUTHA pACTEHUS, HACEKOMBIX, KJIMMAaTa, MECTOMOJIOKEHHS (OTKPBITHIA WIIH 3a- 2
IIMLICHHBIA TPYHT)
1. KO?HGBBIG (pu30IIaHa) ¥ MPUKOPHEBBIE (prU30ocdepa) MUKPOOPTaHU3MBI pacTe- ’
HUM
2. PusocdepHbie 1 MoUBeHHBIE MUKPOOPTaHU3Mbl KaK HHTHOUTOPBI POCTA pacTe- 5
HUH, NPOAYLHPYIONIHE GUTOTOKCUHBI
3. CeHo 00BIKHOBEHHOE 1 Oypoe. «bypoe» CeHO Kak pe3yibTaT yMEpEeHHOTO TePMO- 5
reHes3a, 00yCIOBIECHHOTO KU3HEEATEIIbHOCThI0 MUKPOOPTraHU3MOB
o Mukpobuonorndeckre NpoIeccsl Ipy ropsYeM U X0JIOAHOM crocobe CHI0coBa- )
HUS ¥ UX PETYJUPOBaHUE
75 CenaxxupoBaHue (M 36pHOCEHAX) KaK CIIOCO0 MPUTOTOBJICHUSI KOpMa Ha OCHOBE )
" | co3ganust «(hU3HOIOTHYECKON CYXOCTU» ISl MUKPOOPTaHU3MOB
26. | CanuTapHO-NOKa3aTeIbHble MUKPOOPTaHU3Mbl KOPMOB 2
7 CaHUTapHO-TUTUEHUYECKUI KOHTPOJIb MPOU3BOICTBA MOJIOKA M MOJIOYHBIX IPO- )
JTYKTOB
28. | Mukpobuosiornyeckas XapakTepUCTHKA 3aKBaCOK 2
9 Hcrounnku 6akTepruaibHOTO 00CeMEeHEeHHs Msica (TIEpBUYHAS M BTOpUYHAs Oak- )
" | TepuanpHas 00CEMEHEHHOCTB)
30. | MukpoOuoJIOTHS SUI CENHCKOX035IHCTBEHHON TITHITHI 2
31 CoBpeMeHHBIE SKOJIOTUYECKH Oe30IacHbIe TEXHOIOTUN TepepabOTKU OTXO0/10B ’
YKUBOTHOBOJCTBA
3 [lonyueHne MONEKyYISIPHOTO BOJIOPO/IA, CHUPTOB, all€TOHA U JPYTUX NPOAYKTOB ’
U3 OpPraHNuYeCcKUX OTXOJI0B
33 [IpombInIIEeHHOE MOTyYeHHuEe KOPMOBBIX 100aBOK M3 OTXO/I0B CEIBCKOTO XO035H- ’
CTBa
Hroro 53

5  Y4yeOHO-MeTOAMYECKOE 0OecledeHue CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 TUCIUIIINHE

VYyebHo-MeToanueckue pazpadotku nMmeroTcss B Hayunoit 6ubimoreke ®I'BOY BO HOxHO-Ypans-
ckuit [AY:

1. Mukpobuonorus [DIEKTPOHHBIN pecypc] : METO. yKa3. K CaMOCTOSTEILHOM paboTe 1o JUCITH-

IUTMHE [AJ11 CTYyIEHTOB arpOHOMHUYECKOTo (hakynbrera ouHOW (opMBbl 00ydeHUs, 00yUaIOIMIUXCs MO TPO-

rpaMmam OakanaBpuaTa 1Mo HarpaBieHUsM MmoAroToBku: 35.03.03 Arpoxumus W arpornovBOBEICHHE,
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35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBa U NepepadOTKU CEllb-
cKoxo3siicTBeHHOM npoaykiuu] / coct. Ynnsiera 10.3. ; FOxuo-Ypansckuii 'AY, UHCTUTYT arposkodio-
run .— Muacckoe: HOxHo-VYpansckuii I'AY, 2020 .— 27 c. — loctyn u3 nokansHOW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

6  @DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4YalomuXcs 1Mo
JUCIHUILINHE

Jlnst ycTaHOBJIEHHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydvarontuxcs Tpedoanusim ®I'OC BO
pa3paboTaH (OH]I OLIEHOYHBIX CPEJCTB I TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS TIPOMEXKY-
TOYHOU arrecralmuu 06yan0H1ch;1 10 JUCLHHUIIJINHE. CDOHI[ OILICHOYHBIX CPCACTB NPCACTABJICH B HpI/IJIO)Ke-
HUU.

7  OcHOBHasi M JONOJTHHUTEIbHAS y4eOHas JTUTEPATypPa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHOBHas ¥ IOTIOJIHUTENbHAS yueOHas tureparypa umeercs: B HayuHoit 6u0i11oTexe 1 3JeKTpOHHOM
nHpopManmonHo-o6pazoBatenbHOU cpeae PI'BOY BO I0xHo-Ypansckuii [AY.
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yeHnko, M. 0. Kotnsapuyk. — Cankr-IlerepOypr : Jlanp, 2020. — 124 c. — ISBN 978-5-8114-4261-4. —
Tekcr : AJIEKTPOHHBIN // Jlanpb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/133904

3 CanwurtapHas mukpoOuosorus : yueoHoe nocodue / P. I'. 'ocmanos, A. X. Bonkos, A. K. T'a-
muynnuH, A. W. UGparumoBa. — 3-e u3a., crep. — Cankr-IlerepOypr : Jlans, 2022. — 252 ¢. — ISBN
978-5-8114-1094-1. — Tekcr : snexkTpoHHbIH // Jlanb : 3nekTpoHHO-OUONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/212729

4  CanuTapHasi MUKpOOHOJIOTHS [DIEKTPOHHBIN pecypc|: yueoHoe mocodue / H.A. Oxepenosa,
A.®. Imutpues, B.FO. Mopo3os u np. ; PenepanabHoe TOCyIapCTBEHHOE OI0/PKETHOE 00pa30BaTebHOE
YUpEKIEHUE BBICIIETO TpodecCHOoHAIBHOTO 00pa3oBanus CTaBpOMOIbCKHI TOCY1apCTBEHHBIN arpapHbIi

YHUBEPCHUTET. - CraBponoib :Arpyc, 2014. - 180 C. - Pexum 10-
ctymna: http://biblioclub.ru/index.php?page=book&id=277428
JlonmosHUTeEbHAS:

1. Kpatkwuii ciioBapb MUKPOOHOIOTHYECKUX, BUPYCOIOTMUYECKUX, UMMYHOJIOTHUYECKHUX U SMTU300TO-
Joru4yeckux TepMuHOB : ciaoBapb / P. I'. 'ocmanos, H. M. Konerues, A. A. Houukuii, P. X. PaBuiioB. —
Cankr-IlerepOypr : Jlanp, 2022. — 304 c. — ISBN 978-5-8114-2413-9. — TexkcT : a1eKTpoHHbIi // JlaHb
: aNeKTpoHHO-OMbmmoTeuHas cucrema. — URL: https://e.lanbook.com/book/209702

1 3ro3umna, O.B. O6mas MukpoOuonorus : nadoparopusiid npaktukym / O.B. 3t03una ; TamO0B-
CKHU TOCYTapCTBEHHBIN TeXHUYECKU yHUBEpCUTET. — TamO0B : TamMOOBCKUIl rOCy1apCTBEHHBIN TEXHUYE-
ckuii yauBepcuter (TI'TY), 2015. — 82 c. : wmn. — Pexum gocrtyma: 1o TOAMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

2 Caxapoga, O. B. O6m1ast MUKpoOHOIOTHS U 00111asi CAHUTapHAsE MUKPOOHOJIOTHS : y4eOHOE 1Mo-
cobue / O. B. Caxapona, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Canxrt-IletepOypr : Jlans, 2022. — 224 c.
— ISBN 978-5-8114-3798-6. — Tekcr : 31ekTpoHHBI // JlaHb : 31eKTpOHHO-OUOIMOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/206942

3 Psabuesa, C. A. MukpoOuoiorust Mojoka u MojouHbIX nmpoaykToB / C. A. Psbuesa, B. U. T'a-
HuHa, H. M. IlanoBa. — 5-e u3n., crep. — Cankr-IletepOypr : Jlanp, 2022. — 192 c. — ISBN 978-5-507-
45229-3. — Texct: »>nexkTpoHHbI // Jlanp : »snekTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/262502
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4  CanurapHas MUKpoOuosorus : yueonoe nmocodue / H. A. Oxepenosa, A. @. [Imutpues, B. O.
Mopo3soB [u ap.]. — Cankt-IlerepOypr : Jlans, 2020. — 176 c. — ISBN 978-5-8114-3890-7. — Tekcr :
3JIEKTPOHHBIH // JIaHb : 3neKTpoHHO-Onbmuoreunas cuctema. — URL: https://e.lanbook.com/book/131032

5 KoxeBnukoBa, O.H. Mukpobuomorust msica ¥ MSCHBIX HPOIYKTOB : y4deOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkasckuii ¢enepanbHbiii yHUBepcuTeT. — CTaBpOIOIS :
Cesepo-Kaskasckuit ®enepanbubiii yausepcuter (CKOVY), 2016. — 196 c. : wi. — Pexxum pocrymna: mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

6 Psbuea, C.A. MukpoOHOJIOTHS MOJIOKa M MOJIOYHBIX IPOJYKTOB : ydeOHOe mocobue /
C.A. PsbueBa, M.H. [TanoBa ; MunuctepctBo oopazoBanus u Hayku PO, Ceepo-KaBkazckuii henepaib-
HbI yHUBepcurteT. — CraBponods : CeBepo-KaBkasckuii ®@enepanbubiii yHusepcurer (CKOY), 2017. —
220 C. : W — Pexum JlocTyna: 1o IIOJINCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=467286

7 Ileryxosa, E.B. MukpoOuosiorus muimeBsIx MPou3BOACTB : yueOHoe nmocodue / E.B. Iletyxoga,
A 1O. Kpeiannkas, JI.O. Pxxeunnkas ; @enepaibHOe areHTCTBO 10 oopazoBanuto, ['OY BIIO Kazanckuit
rOCY/IapCTBEHHBIA TEXHOJOTMYeCKUil yHuBepcuTeT. — Kazanp : KazaHckuil HaydyHO-UCCIIE0BATEIbCKHI
texHonoruueckuit ynusepcurer (KHUTY), 2008. — 150 c. : un. — PexxuM gocryna: mo HMOANHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=258992

8 Pecypcbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT»,
He00X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

Enunoe okHO ocTyna K yueOHO-METOJUYECKUM pazpaboTkam https://toypray.pd
OBbC «Jlanp» http://e.lanbook.com/

VYuusepcuterckas 6udmoreka ONLINE http://biblioclub.ru

Hayunast anexktponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B Hayunoit 6ubamnorexe u 3JIeKTpOHHON HHPOP-
MalroHHo-o0pa3zoBaTenbHOl cpene PT'BOY BO OxHo-Ypanbckuii [AY.

1.  Mukpobuosorust [DIEKTPOHHBIN pecypc]| : METO. yKa3. K J1a0. 3aHATHUAM [IUIsl CTYJEHTOB
arpoHOMUYecKoro akyibTeTa, 00YJarOIIUXCs M0 MporpaMMamM OakaliaBpuaTa Mo HalpaBIECHUSM MOATO-
toBkH: 35.03.03 Arpoxumms u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBoiacTso,
35.03.07 TexHonOTHs MPOU3BOJICTBA U IEPEPAOOTKU CENBCKOXO3SIMICTBEHHOM MPpoayKIun] / cocT. UnHsieBa
10.3. ; IOxHo-Ypansckuit 'AY, Uncturyt arposkonorun .— Muacckoe: FOxuo-Ypansckuii 'AY, 2020
— 55 c. — loctyn u3 nokanbHoOM cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MuxkpoOuonorust [DIEKTPOHHBIA PeCypc] : METO/. YKa3. K CaMOCTOATEILHON paboTe 1Mo Inc-
LUIUTMHE [T CTYACHTOB arpOHOMUYECKOT0 (hakynbTeTa 04HON (HopMbI 00ydeHHUs1, 00yUaIOIIUXCsI IO TIPO-
rpaMmam OakanaBpuaTa 1Mo HarpaBieHUsM MoAroToBku: 35.03.03 Arpoxumus W arpornodBOBEICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBa U NepepadOTKU CEllb-
cKoxo3siicTBeHHOM nponaykiuu] / coct. Yunsiera 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: IOxHo-VYpansckuii I'AY, 2020 .— 27 c. — Jloctyn u3 nokansHoi cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydanos, A. M. MukpoOuomnorus : yaeOHO-MeToanueckoe mocobue / A. M. TpydanoB. —
Apocnasns : ApocnaBckas [[CXA, 2017. — 82 c. — TekcT : anexkTpoHHbIH // JIaHb : 37eKTPOHHO-O0MOIHMO-
teunas cucreMa. — URL: https://e.lanbook.com/book/131308

4. Mukpobuoiorus : MeToAUYecKre yKa3aHus i JJabOpaTOPHBIX 3aHATHI 00ydaromuXxcs 1Mo
nporpaMMmaM OakanaBpuara HampasieHue noarotoBku 35.03.04 Arponomus (04Hasi U 3a04Has (POPMBI
oOydenwust) / cocraBurenp Yunsena 1O. 3. ; FOxHo-Ypansckuit 'AY, UucTuTyT arposkonorun. - Muac-
ckoe: IOxHo-Ypansckut ['AY, 2021. - 43 c¢. : wun. - C mnpun. - bubmuorp.: c. 42-43.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf
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10 NudopmannoHHble TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYIIeCTBJICHUH 00pa30BaTe/ILHOIO
npouecca no AMCUMILINHE, BKIIYAas NepeYeHb NPOrpaMMHOrI0 odecreyeHus 1
HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

[TepeyeHb JIMIIEH3MOHHOTO MPOTPAMMHOTO OOecIieYeHHs. PEKBU3NUTHI MOATBEPIKIAONIETO JTOKY-
MEHTA!

1. Onepannonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP 1LicenseNoLev-
elLegalizationGetGenuine. JIuuensunonnsiii jorosop Ne 11354/410/44 ot 25.12.2018 r.; Ne 008/411/44 ot
25.12.2018 1.

2. Oducusiit naker npunoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuiieH3uoHHbII
noroop Ne 11353/409/44 ot 25.12.2018 r.

3. Autuupyc Kaspersky Endpoint Security nis 6uzneca, JInneH3noHHbII 10roBOp Ne
64/44/25A/22 ot 13.10.2022

11 MarepuajbHO-TeXHHYecKasi 0a3a, He00X0aAUMAs IJI OCYIIeCTBJIEHUSI 00Pa30BaTEJILHOI0
npouecca no JMCUMIUInHE

Y4yeOHble ayIMTOPUN IJI MPOBEACHUA 3aHATHI, MPEAYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/I0BAaHUEM U TEXHUYECKMMH CPeACTBAMHU 00y4YeHH s
1. JlabopaTopusi MukpoOuosioruu u pusuosioruu pacteHuit Ne 204, ocHamneHHas 000py0BaHUEM ISt
NpOBeIeHUS Ta0OPATOPHBIX 3aHATHIH.
2. YueOHas ayAUTOPUS 715 TPOBEACHUS 3aHATHI JIeKIMoHHOTO THa Ne 217, 202, ocHaIeHHbIE MYJTb-
TUMEIUIHBIM 000pyIOBAHUEM: KOMITBIOTED, BUICOMIPOCKTOP.

IToMemeHus 1Jis1 CAMOCTOATEILHOM PadOTHI 00y4ar0IMXCS
1. ITomemeHus sl CaMOCTOSATEILHON paboThl oOyvaronuxcs — ayautopus Ne 111a, 108, ocHamieH-
HbIE KOMIIBIOTEPHON TEXHUKOM C MOJAKIIIOUYEHUEM K ceTh « HTepHeT».

IlepeyeHb 000py10BaAHUS U TEXHUYECKHUX CPEACTB 00y4YeHMs:

1. Muxpockon XS 90.

2. Becwt BJITD-150.

3. Mukpockon «buomam» JI-12.

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

6. XomomuinbHUK «CapaToB-451».

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

8. IIkad BHITSHKHOM METAII-CTEKIIO.

9.

1

O6mydarens OBHII 1x30 HacTeHHO-TTOTOIOYHBIN |-7TaMITOBEIH.
0. Crepuiinzarop naposoit BK-30-01 T3MO.
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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1.

KoMniereHnium u MX MHAUKATOPBI, (hopMHUpPYyeMBbIe B IPoLecce OCBOCHUS IMCUMILINHBI
OIIK-1. CriocoGeH pemiaTh TUIIOBBIE 3371a91 TPOGECCHOHATBHON IeATeIFHOCTH Ha OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U €CTECTBEHHBIX
HayK C MpUMeHEeHNEeM UH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHH.

OACUUIUIMH IS PELIEeHUs
CTaHJAPTHBIX 3a/1a4 B 00Ja-
CTHU aI‘pOHOMI/II/I C anMeHe—
HUEeM HWH()OPMaIMOHHO-KOM-
MYHI/IKaI_[I/IOHHBIX TEXHOJIO-
rui

HOHAYYHBIX JIUCUUIUINH, SB-
JIEHW W MPOLIECCOB, B TOM
YHClIe CHCTEMaTuKy, Mopdo-
JIOTUIO  MHKPOOPTAHH3MOB;
MOYBEHHBIX MHUKPOOPraHU3-
MoB — (51.0.20-3.1)

CTBCHHOHAYYHBIX OUCHUIIJIMH
B TNpodecCHOHATBLHON Jesi-
TCJIIbHOCTH, YHPABJIATb MHUK-
pOOHONIOTUYECKOW aKTHBHO-
CTBIO IIOYBBI, HCIIOJIB30BAThH
WH(POPMAIIMOHHBIE TEXHOJIO-
I'nn

- (b1.0.20-Y.1)

[IpEnapaToB U MHUKPOCKO-
nuu — (b1.0.20-H.1)

Konx u HauMeHOBaHWE UHIH- dopmupyembie 3YH
KaTopa JTOCTH)KEHHSI KOMITE- Haumenosauue
TeHIHH 3HAHUS YMEHUS HaBBIKHA OIICHOYHBIX CPEJICTB
NJI-1onx-1 OO0yuarommiics noipkeH | OOygarontuiics noiokeH | OOydvarornuiics noJpkeH | Tekylas aTTecTaius:
Hcnons3yeT OCHOBHBIE 3a- | 3HATH: YMETh: HCIOJIb30BaTh OCHOB- | BJIAJIETh: - OTYeT MO J1labopaTopHOU
KOHBl €CTECTBEHHOHAYYHBIX | OCHOBHBIC 3aKOHBI €CTECTBEH- | HbIC 3aKOHBI U TIOHSATHS €CTe- | METOJaMH MPUTOTOBIICHUS | paboTe;

- YCTHBIN OTBET;
- TECTUPOBAHHUE.

[IpomexxyTouHasi arrecra-
ous:
- 9K3aMeH
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2. Hoxa3aTeJm, KPUTEPUMA U HIKAJIA OHCHUBAHUA HHIAHUKATOPOB JOCTHKCHU A KOMIIeTeHII N it

Kputepuu u 1mkasa olleHUBaHUs Pe3yJIbTaTOB 00YUYESHHUS MO JUCHUIUINHE

dopmupyemsbie
3YH HenocraTouHnslil ypoBeHb JlocTaTo4HbI YPOBEHB Cpennuii ypoBeHb Bricokuil ypoBeHb

b1.0.20-3.1 OOyuaronuiicsi He 3HaeT ocHOBHBIX | OOywarommiicst c1abo 3HaeT ocHOB- | OOyuarommiics 3HaeT MeToabl npu- | OOyyaroIuiics 3HAeT NpaBuUiIa U Me-
3aKOHOB €CTECTBEHHO-HAYYHBIX JIUC- | HbI€ 3aKOHBl €CTECTBEHHO-HAYUYHBIX | MCHEHUS OCHOBHBIX 3aKOHOB €CTE€- | TOJbl MPUMEHEHHS OCHOBHBIX 3aKO-
IMIUTHH, ABIEHHH ¥ TIporieccoB IMPH | AMCLMIUIMH, SBICHUIl U NPOLECCOB, | CTBCHHO-HAYYHBIX NMCLMILIMH C He- | HOB CCTCCTBCHHO-HAy4YHBIX IMCLIA-
PCLLICHUN CTAHIAPTHBIX 3aja4 B 00- | HA KOTOPBIX OCHOBaHbI IPUHLWIIB | 3HAYMTCIBHBIMU OIIMOKAMH U OT- | IUIMH HA MX [EPECEUCHUH C Tpebye-
JIACTH arpodKONIOTHH, arpoxuMuy 1 | ACHCTBHS  OOBEKTOB  MPOMECCHO- | AeIbHBIMU IPObenamu MOH CTETCHBIO ITOJHOTHI ¥ TOYHOCTH

arponoYBOBEICHNS HaJIbHOM AEATEeIbHOCTH
b1.0.20-V.1 OOyuaronuiicss He yMeeT UcTonb30- | OOydatomuiicss cmabo ymeer wuc- | OOydaromuiicss ymeerT omuchiBaTh | OOyJarOmuics yMeeT ONHCHIBATh
BaTh OCHOBHBIC 3aKOHBI U IOHSATHS | HOJIb30BAaTh OCHOBHBIC 3aKOHBI M 110- | IMOHATHHHYI0O W MAaTeMaTHYECKYIO | MOHSATHHHYI0 W MaTeMaTHYEeCKyIo
€CTECTBEHHO-HAYYHBIX JIMCIUIUIMH B | HATUS €CTECTBEHHO-HAy4YHbBIX JAWC- | KapTHHY SIBJICHUI, BOBHUKAIONINX Ha | KAPTHUHY SIBJICHHUH, BO3HUKAIOIIMX Ha
npodeCCHOHANBHON JESTeNbHOCTH, | LMIUIMH B NMPO(QECCHOHATIBHON Jiesl- | IIEPEeCeYeHNH  €CTECTBEHHO-HAy4Y- | IIEPECEYEHUH  €CTECTBCHHO-HAyd-
UCIIONIb30BaTh ~ MH(OPMALMOHHBIE | TEIBHOCTH, HCHOJIb30BaTh HMH(GOP- | HBIX IMCHMIUIMH C HE3HAYWTENb- | HBIX JUCLHUIUIMH U yMEET YIIPaBIsTh
TEXHOJIOTUHU MalMOHHbBIE TEXHOJIOTHH HBIMHM 3aTPYJIHEHHSMH, HCIIOIb30- | MUKPOOHOJIOTHYECKOM AKTHBHO-
BaTh MH(POPMAIOHHBIE TEXHOJIOTUH | CTBIO IOYBBI, UCIOJIB30BATh HHHOP-

MAaIOHHBIE TEXHOJIOTHHI

b1.0.20-H.1 OOyuaromuiics He Biageer Mero- | OOydvaromuiics ciabo BiajeeT Me- OOy4aronuiics BIaceT METOAaMHU OOy4aronuiics BIageeT METOAaMU

JaMU IMPUTOTOBJICHUS ITPEIapaToB U
MUKPOCKOITNHU

TOJAaMU IPUTOTOBJICHUS Iperapa-
TOB U MUKPOCKOITUHN

MIPUTOTOBJICHUS MIPENIApaToOB U MUK-
POCKOINHY C HE3HAUUTENbHBIMH 3a-
TPYJHEHUSIMH

MPUTOTOBJICHUS MPENAPATOB U MUK-
POCKOMHUH ¢ TpeOyeMOii CTETICHBI0
MOJIHOTHI U TOYHOCTH
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3. TumnoBbie KOHTPOJIbHBIE 32/1aHUA U (WJIN) HHbIE MATEPHAJIbI, HEO0XO0AMMbIE 1JIf
OlleHKH 3HAHUI, yMeHH i, HABBIKOB M (MJIM) ONBITA JIeSITeJIbHOCTH, CGOPMUPOBAHHBIX B
npoiecce 0CBOCHUS JUCHUIIMHBI

TunoBble KOHTPOJIbHBIE 3a/IaHUSI U MaTepUaIIbl, HEOOXOAUMBIE JIsl OLIEHKU 3HaHUN, YMEHUHN U
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1.  Mukpobuosorust [IJIEKTPOHHBINA pecypc]| : METOI. yKa3. K J1ad. 3aHATHAM [ CTYJEHTOB
arpoHOMHUYecKoro (akyiIbTeTa, 00YJarONIMXCs IO MporpaMMamM OakaiaBpuaTa 1o HarpaBIeHUSM ITOT0-
ToBkH: 35.03.03 Arpoxmmust u arpomouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBojactso,
35.03.07 TexHoMOTHSI TPOU3BOJCTBA U MEPEPAOOTKH CENbCKOXO03SIMCTBEHHON poayKimu| / coct. YnHs-
eBa }0.3. ; FOxHo-Ypanbsckuii ['AY, MHctuTyT arposkosiorun .— Muacckoe: FOxHo-Ypansckuii 'AY,
2020 .— 55 c. — Moctyn u3 nokanbHOU cet MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpobOuonorus [DIEKTpOHHBIN pecypc] : METOJ. yKa3. K CaMOCTOsITEIbHON padoTe 1o
JUCLUUIUIMHE [[UI CTYJCHTOB arpOHOMUYECKOTo (aKyabTeTa O4YHON (OpMBI 00yUEeHHUS, 00YUarOIUXCS
0 IporpaMmam OaxkangaBpuaTa Mo HanpabiieHusM moarotToBku: 35.03.03 ArpoxuMus u arpornoYBoBee-
Hue, 35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHOIOTHS TPOU3BOACTBA U NTEPEPAOOTKH
cenbCcKoxo3sicTBeHHOM poaykuuu] / coct. Uunsena 10.3. ; FOxHo-Ypanbckuii ['AY, UHCTUTYT arpo-
skosoruu .— Muacckoe: FOxno-Ypansckuit I'AY, 2020 .— 27 c. — Joctyn u3 jokansHoi cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydaunos, A. M. MukpoOuomnorus : yueOHO-MeToanueckoe nmocodue / A. M. TpydaHnos.
— Spocnasnb : SApocnaBckas 'CXA, 2017. — 82 c. — TekcT : 35eKTpoHHbIN // JIaHb : 31EKTpPOHHO-
o6ubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/131308

4. MukpoOuoaorus : METOIUYECKHE YKa3aHUs Ui JTa00paTOPHBIX 3aHATHI 00ydaromuxcs 1mno
nporpamMMmaM OakanaBpuara HarpasiieHHe noArotoBku 35.03.04 Arponomust (04Has U 3a04Hasi (HOPMBI
oOydenwus) / cocraButens Yunsena 0. 3. ; Oxuo-Ypansckuit 'AY, UHCTUTYT arposkosorun. - Muac-
ckoe: HOxuo-Ypameckmii T'AY, 2021. - 43 c. : wn - C mnpun. - bubmuorp.: c. 42-43.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

4. MeToauyeckue MaTepUAaJIbl, ONpeleA0Nie NPoueIypbl OleHNBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHIIU
B nmanHoM pazzesie MEeTOuYECKue MaTepralibl, OMPEACIAIONINE MPOLIEAYPhl OLICHUBAHKS 3HAHHM,
YMEHUM, HABBIKOB U(MJIN) OMBITA JEATEIBHOCTH, MO JUCHHUILINHE «be30MacHOCTh KU3HEACITEIbHOCT,
MPUBEACHBI TPUMEHHUTEIBHO K KaXIOMY U3 UCMOJb3YEMBIX BUJIOB TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOYHOM aTTeCTalli 00yYaIOIIUXCS.

4.1. OneHo4HbIe cpeacTBa IS POBEICHUs TEKYIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPaKTHYeCKOH NMOAT0TOBKH

4.1.1. OuenuBanue oT4eTa 1o J1abopaTopHOU paboTe

OtyeT 1o 1abopaTopHO PabOTE UCTIOIB3YETCS IS OIICHKHA KaueCcTBa OCBOCHHS O00ydJarOIIMMCS
OCHOBHOH IpodeccHOHaTBHON 00pa30BaTEIbHON MPOrpaMMBl MO0 OTAEIBHBIM TeMaM JTUCHHUILTHHBL. Co-
nep>kanue u Gopma otyera 1mo JabopaTOpPHBIM paboTaM MPUBOIUTCS B METOJUYECKUX YKAa3aHUAX K Jia-
6oparopHbM padoram (1. 3 POC). ConepxaHue oT4eTa U KPUTEPHU OLICHKH oTueTa (Tabi.) J0BOAATCS
710 CBEIICHUS OOYyJAaIONINXCS B HaYaJle 3aHITHH.

| Ne ‘ OueHouHbIE CpEACTBA ‘
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TunoBbie KOHTPOIBHBIC 3aJaHUS U (WJIH) MHBIE MaTePUAITBI, HEOOXO -
MBbI€ JJIsI OLIEHKU 3HAHWUW, YMEHUM, HABBIKOB U (MJIM) OIbITA AESTEIbHO-

Kong u nanmenona-
HUE€ WHJIUKATOpa

CTH, XapaKTepPU3yIOIIHNX cHhOPMHUPOBAHHOCTH KOMITIETCHIIUI B ITPOLIECCE KOMIIETEHLIUU
OCBOCHMS JUCLUIUIMHBI
1. 1. B ueM pa3nuuusi B CTPOEHUHU KIJIETOUHON CTEHKH Yy T'PaMIIOJIOKUTEIb- NI-Tonk

HBIX ¥ TPAMOTPULIATENIbHBIX OaKTepuii?

2. B 4yeM coCTOUT TeopeTudeckas OCHOBA METOJIa OKpacKHu OakTepuil 1o
I'pammy?

3. B 4eM cocTouT OCHOBa METOJIOB BBISIBIICHHSI CIIOp y OakTepmii?

4. Kakue BKIIFOUEHUS XapaKTePHBI TSl OaKTepwii?

Hcnons3yer OCHOB-
Hbl€ 3aKOHBI e€cTe-
CTBEHHOHAY4HBIX

JUCLIMIUIMH JUJISL pe-
IIEHUs CTaHJapTHBIX

3ama4 B o0iacTu ar-
POHOMUH C TIPHMEHe-
HUeM  wH(popmamm-
OHHO-KOMMYHUKAIH-
OHHBIX TEXHOJIOTHI

OT4er OlLIEHHMBAETCS OLIEHKOW «3aUTEHO», «HE 3auTeHO0». OIEHKa «3a4TeHO» CTaBUTCS 00ydYaro-
muMces, ypoBeHb 3Y H, KOTOPBIX COOTBETCTBYET KPUTEPHSIM, YCTAHOBIEHHBIM JUISI TOJIOKUTEIBHBIX OLle-
HOK («OTJIMYHO», «XOPOIII0», «yIOBICTBOPUTEIHHO» ). OlIEHKa O0BSIBISIETCS 00y4ar0ImeMycsi HeTIOCPe/I-
CTBEHHO IOCJIE CJa4YM OTYETA.

Hlkana Kpurtepumn oneHuBaHusi

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;

- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- YMCHHC BbICKA3bIBATh U OGOCHOB&TB CBOM CYXXJCHUA NIPU OTBCTC HA KOH-

TPOJILHBIE BOIIPOCHI;

- YMCHHC OIMUCBIBATb U3yYaCMBbIC SABJICHUS U ITPOLICCCHI;

- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3yIbTaThl U3MEPEHUI;
- CIOCOOHOCTH pa3peiaTh KOHKPETHBIE CUTYalUH (JOMYCKASTCs HATMYUE Ma-
JIO3HAYUTEIBHBIX OMMOOK UM HEJOCTATOYHO IMOJIHOE PACKPBITHE COMIEpKa-
HHA BOIIPpOCA UJIN MOTPCIMHOCTh HCIPUHIHUITNAJIBHOI'O XapaKTCpa B OTBECTC Ha

BOIIPOCHI).

OlLleHKa «3a4TEHO»

- OTCYTCTBUE HEOOXOJMMBIX TEOPETHUECKUX 3HAHUI; IOMYIICHBI OITHOKH B
OTIpe/ICJICHUH MTOHATHH U OITMCAaHUH N3y9aeMbIX SIBJICHUN M TIPOIECCOB, UCKa-
KEH UX CMBIC]I, HE TIPABHIILHO OIEHUBAIOTCS PE3yIbTaThl U3MEPECHHUIA,

- He3HAHWE OCHOBHOTO MaTepHajia y4eOHOW MPOrpaMMBl, JOMYCKAIOTCS TPY-
ObIe OIIMOKHU B U3JIOKEHUH.

O1eHKa «HE 3aU4TEHO»

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00ydJarOIUMCsl OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIBHBIM T€MaM WJIU pa3fesiaM IUCHUIUIMHBL. Tect
MPENICTaBIsIeT COO0N KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIINKA YIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUM 1 yMeHul ooydaromuxcsi. O0yuyaroumMcs BbIIAIOTCS TECTOBBIE 3aaHUsI ¢ POPMYJITHU-
POBKO# BOITPOCOB ¥ MPEI0KEHUEM BBIOPATh OJMH MTPABWIBHBIN OTBET M3 HECKOJIBKHX BAPHAHTOB OTBE-
TOB.

No OlLIeHOYHBIE CPENCTBA

Kox u sHaumenosa-
HUE WHIUKATOpa
KOMIIETEHIIN U

TurnoBbie KOHTPOJBHBIC 3aaHUs U (WJIM) UHBIE MaTepUalibl, HEOOXO -
MbI€ JIJIs1 OLICHKU 3HAHUM, YMEHHM, HABBIKOB U (UJIM) OTIBITA ACSTENb-
HOCTH, XapaKTePU3YIOIMUX CHOPMUPOBAHHOCTH KOMIIETCHITUI B TIPO-

IIECCC OCBOCHHUA NUCIHUIIIINHBI
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1) K MuxpoopranuzMam, He UMEIOIIUM KJIETOYHOTO CTPOEHHMS, OTHO-
CATCS:

1. GakTepun

2. BUpYCHI

3. IPUOHBI

4. mpocreinue

2) BrniepBroie yBumen 6akTepum:

1. A.B. JleBeHryk

2. JI. Tlactep

3. U. . MeunukoB

4. P. Kox

3) bakTepuu, NUTAIOMIKUECS 32 CYET TOTOBBIX OPTraHUYECKUX COEIHHE-
HU:

1. ayToTpodbr

2. reTepoTpodbI

3. mapa3uThl

4. parouuThr

4) baktepun, UCTIONIB3YIOUIME JJISI TOCTPOEHUS CBOMX KJIETOK THOKCHU/T
yriepoaa U Jpyrue OpraHndecKue COeTMHEHUS:

1. rerepoTpods

2. mapa3uThl

3. baroruTs

4. aytoTpobI

5) Hutpudunmpyromme 6akTepuu sSBISIOTCS:

1. omurorpoamu

2. (parorutamu

3. ayrorpodamu

4. rereporpodamu

6) OCHOBHBIM DETYJATOPOM IOCTYIUIEHUS OPraHUYECKHUX BEIIECTB B
KJIETKY SIBIISIETCS:

1. muTomnazMarudeckas MmeMOpana

2. 9Apo

3. XJIOPOILIaCThI

4. mna3sMuabl

7) Mukpoopranusmbl, KOTOPbIE MPUCTIOCOOUIUCH B MIPOIIECCE IBOIIO-
LMY K HU3KUM TeMIIepaTypam:

1. me30duis

2. ncuxpod sl

3. TepMoUITBI

4. canpoduThI

8) Mukpoopranu3mMbl OJJHOTO BUa WM TIOJIBU/IA, BEIPAIIICHHBIE B 1a00-
PaTOPHBIX YCIOBUAX Ha UCKYCCTBEHHBIX MUTATEIbHBIX Cpeaax:

1. gncras KyapTypa

2. cMenlaHHas KyJabTypa

3. KJIIOH

4. mramMmm

9) MuKpOOpraHU3MBbI TIOYBBI, CIIOCOOHBIC MOTYYaTh HEOOXOUMYIO UM
SHEPTHUIO OT OKUCIICHUSI MUHEPAJIbHBIX COCTUHEHHI:

1. omurorpodsr

2. carpouThI

3. aBTOXTOHBI

4. aBTOTPOdBI

NI-1yk-s
O6ecneunBaer 0e€3-
ONacHbIE u/vnm
KOM(OPTHBIE yCIO-
BUsI TpyJa Ha pabo-
YeM MECTE, B T.4. C
MOMOIIBIO  CPEJICTB
3aIlHTHI.
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10) OcHoBHBIMU (hopMamMu OaKTEpHl SABISIOTCS:
1. Kokku
2. [Tanoukn
3. CiupoxeTsl
4. T'pubbI
5. Pukkercuu

ITo pe3ynbpraram TecTa 00ydYarOIIEeMyCsl BHICTABIISICTCS OLIEHKA «OTIMYHO», «XOPOILIO», «yIOBIIE-
TBOPUTEIIbHO» UJIN «HEYA0BIETBOPUTEIBHOY.

Kpurepun onennBanus orseTa (Tad1.) JOBOJIATCS 0 CBEACHHUS 00yYaroIuXcs 10 Hadana TECTUPO-
BaHUs. Pe3ynbraT TecTHpOBaHUs OOBSIBIIAETCS 00yYaIOUIEMYCsl HEOCPEICTBEHHO TOCIIE €0 CAAuu.

Ihcaza (% upagatsx ovneton)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopoiio) 70-79
Ouenka 3 (yIOBJIETBOPUTEIBHO) 50-69
OreHka 2 (HeyIOBIETBOPUTEIHHO) Mmenee 50

4.1.3. YCTHBINA OTBET

Y CTHBIN OTBET MPOBOAUTCS U1 KOHTPOJISI YCBOCHHUSI CTYIEHTOM 00pa30BaTEIbHON MPOrpaMMBbI IO
paznenam 1, 2 TUCHUILITNHBI, OPraHU3yeTCs KaK ydeOHOe 3aHsTHE B BUE cOOeCe0BaHUS IPETogaBaTes
¢ oOyyaromuMucs. Borpockl k 3aHATHIO U3J105KeHbI B: MUKpOOUOJIOTHS | METOAMYECKUE YKa3aHUs IS
1a00paTOPHBIX 3aHATHH OOydaloMmMXCs IO MporpamMmaM OakalaBpuara HarpaBlieHHE IOJTOTOBKH
35.03.04 Arponomus (ouHas W 3ao4Hasi ¢popmbl oOydenwms) / cocraButens Yunsera 0. 3. ; FOxHO-
Vpaneckuit I'AY, UHctutyT arposkosioruu. - Muacckoe: FOxHo-Ypansckuit I'AY, 2021. - 43 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

OTBeT OlIEeHUBACTCS OLIEHKON KaK «3a4TCHO» WU «HE 3a4TCHO.

Kpurepuu ornienku otBera (Tadi1.) TOBOASTCS O CBEJICHUS CTYJICHTOB B Hauaie 3aHsaThil. OleHka
OOBSIBIISICTCS CTYJICHTY HEIIOCPEICTBEHHO I1OCIIE YCTHOT'O OTBETA.

Hlkana Kpurtepumn oneHuBaHusi

- CTY/ICHT TIOJTHO YCBOWJI YUEOHBIN MaTepHal;

- TIPOSIBIISICT HABBIKU aHaW3a, 0000IIEHUS, KPUTHUYECKOTO OCMBICICHHUS U
BOCIPHSTHS UHPOPMALINK;

- MaTepuaj U3JIOKEH TPAaMOTHO, B ONPEIEIECHHON JIOTHYECKON MOCIeq0Ba-
TEIBbHOCTU, TOYHO UCTIONb3YETCS] TEPMUHOJIOTUS;

O1eHKa «3a4TCHO» - MOKa3aHO YMEHHE HWILTIOCTPUPOBATH TEOPETUUECKHUE MOJOKEHUSI KOHKPET-
HBIMU ITPUMEPAMHU, IPUMEHSTH UX B HOBOW CUTYalIUH;

- TIPOJEMOHCTPHPOBaHa C(HOPMHPOBAHHOCTh M YCTOWYHUBOCTH KOMIICTCH-
LU, YMEHUH U HABBIKOB;

- MOTYT OBITH JOTYIIICHBI OIHA-/IBE HETOYHOCTH TPHU OCBEIICHHUH BTOPOCTE-
MIEHHBIX BOIPOCOB.

- HE PacKpbhITO OCHOBHOE COZIepKaHKHe yueOHOTo MaTepHana;

- oOHapy>keHO HEe3HAHUE WU HeTIOHUMaHue OOJIbIIeH, Ui HanboJiee BaXKHOM
YacTH y4eOHOTO Marepuaa;

- JOMMYUICHBI OH_II/I6KI/I B OIIpCACIICHUU HOHHTHﬁ, pUu UCTI0JIb30BaHUU TCPMU-
HOJIOTHH, KOTOPBIE HE MCIIPABICHBI MOCIE HECKOIBKUX HABOASIIMX BOIIPO-
COB;

- He c(hOpMHUPOBAHBI KOMIIETEHITUH, OTCYTCTBYIOT COOTBETCTBYIOIIE 3HAHHUS,
YMCHUSA Y HABBIKH.

O1eHKa «HE 3aUTEHO»
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4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA /JIsl MPOBEICHUS MPOMEKYTOUHOM
arrecTauMu

4.2.1. 3aueT He MPeAYCMOTPEH Y4eOHBIM TIAHOM

4.2.2. Dx3aMeH

Ok3aMeH sBisieTcsl (JOPMOM OLIEHKH KadyecTBa OCBOCHHs 00yYaroIIMMCS OCHOBHOM mpodeccuo-
HaJIbHON 00pa30BaTeIbHON MPOrpaMMBI IO pa3zenaM AucuuIuinHbl. [1o pesynbpraraM sx3aMena o0yyaro-
LIEMYCSl BBICTABIISIETCS OLIEHKA «OTJIIMYHO», «XOPOILO», «yIOBIETBOPUTEIBHO» WM «HEYAOBIETBOPU-
TCIBHO».

DK3aMeH N0 IUCLUUIUIMHE POBOJUTCS B COOTBETCTBUU C PACIMCAHUEM IIPOMEKYTOUHOMN aTTeCTa-
LU, B KOTOPOM YKa3bIBAa€TCs BPEMS €0 IPOBENCHUS, HOMEDP ayIUTOPUH, MECTO IIPOBENCHHS KOHCYIIb-
TalK. YTBEp)KICHHOE paclucaHue pa3Meniaercsd Ha MH()OPMAIMOHHBIX CTEH/IAX, a TakkKe Ha oduu-
aJIBLHOM CaiiTe YHUBEPCUTETA.

DK3aMeH MPOBOAMTHS M0 OKOHUAHUH YTEHUS JIEKIHM U 1a00opaTopHbIX 3aHsATHiA. [IpoBoanTCS mpe-
M0/1aBaTesIeM YUTAIOIINM JIEKIIUY WM MIPOBOSIINM Ja00paTopHbIe paObOTHI.

VYpoBeHb TpeOOBaHUH ISl TPOMEKYTOUHOU aTTECTAIUN O0YyYaroIUXCsl YCTaHAaBIUBaeTcs pado-
4eil mporpaMMoi TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHHS 00yUaloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jektopamu. C paspemieHus 3aBeayroniero kapeapoi Ha
9K3aMEHE MOXKET MPUCYTCTBOBATH MpemnoiaBaTenb kadeaphl, MIPUBICUECHHBIN I TOMOIIHU B IIpUEMeE K-
3aMeHa. B ciyuae OTCyTCTBHMSI BEAyIIEro IMpEnojaBaTelsl 3K3aMEH IPUHHMMAETCS IperoiaBaTelieM,
Ha3HAYEHHBIM PACTIOPSHKEHUEM 3aBEYIOIIETo Kadeapoil.

[IpucytcTBUE Ha SK3aMeHe IpernoaBaTesei ¢ qpyrux kadenp 6€3 COOTBETCTBYIONIETO Pacopsi-
KEHUS PEKTOpa, MPOPEKTOpa MO y4eOHON U BOCIIUTATEIHLHON paboTe WM 3aMeCcTUTENs AupekTopa 1n-
CTUTYTa 10 yueOHOI paboTe He JoIycKaeTcs.

s mpoBeieHus 3K3aMeHa BEYIUN IPENo1aBaTellb HAKaHyHe IT0Iy4YaeT B CEKpeTapuaTe TupeK-
TOpaTa 3a4€THO-IK3aMEHALIMOHHYIO BEZIOMOCTb, KOTOPasi BO3BPALLAETCS B CEKpETApUAT [10CIE OKOHYAHUS
MEpONPHUSTHS B A€Hb IPOBEICHUS 9K3aMEHA UIIM YTPOM CIIEIYIOLIErO JTHS.

DK3aMeHbI IPOBOJATCS 110 OMIETaM B YCTHOM WJIM ITMCbMEHHOM BHJIE, THOO0 B BHJIE TECTUPOBAHMS.
DK3aMeHallMOHHbIE OMIIETHI COCTABISAIOTCS 10 YCTAHOBJIEHHON (popMe B COOTBETCTBUU C YTBEPKACH-
HBIMU Kadeapoii 3K3aMeHAIIMOHHBIMU BOIIPOCAMH U YTBEPKAAI0TCS 3aBEAYIONINM Kadeapoil exeromHo.
B Ounere conepxutcs 3 TEOPETHUECKUX BOIIPOCaA.

DK3aMeHaTOpy MPEAOCTABIAETCS MPABO 3a1aBaTh BOIPOCHI CBEPX OMIIETa, a TAKXKE MIOMUMO TEOpe-
THUYECKUX BOIIPOCOB JaBaTh IS PEIICHUS 3aa4l U IIPUMEPBI, HE BBIXOSIINE 3a PAMKH MIPONAEHHOTO
MaTepuaia 1o u3y4aeMoil IUCHUILIIMHE.

3HaHMs, YMEHUS U HABBIKH 00YUaIOUTUXCS OMPENESIOTCS OLICHKAMU «OTIHYHO», «XOPOIIO», Y10~
BJIETBOPUTENIBHO», «HEYAOBIETBOPUTEIBHO», KOTOPBIE BHICTABJISIOTCS B 3aU€THO-3K3aMEHAIIMOHHYIO Be-
JIOMOCTbH U B 3aU4€THYIO KHUKKY 00y4aromnierocs B IeHb 9K3aMeHa.

[Tpu mpoBeieHNH yCTHOTO 3K3aMEeHa B ayAUTOPUH HE TOJHKHO HAXOAUTHCS 0oJiee BOCBMU 00yYaro-
LIUXCSl HA OJJTHOTO IPENnoJaBaTers.

[Tpu npoBeeHUN YCTHOTO 3K3aMeHa 00yJaloliiics BHIOMpAeT SK3aMEHAIIMOHHBIN OMIIET B CITyJaid-
HOM TIOpSIZIKE, 3aTeM Ha3bIBaeT (aMUJINIO, UMS, OTYECTBO U HOMED SK3aMEHAIMOHHOTO OMIeTa.

Bo Bpems sk3ameHa 00yd4aromuecss MOTyT TOJIb30BATHCS C Pa3pelIeHus] 3K3aMeHaTopa Mporpam-
MOH JHUCIUIUIMHBI, CTPABOYHON M HOPMATUBHOM JIUTEPATYPOU, IPYTUMHU MOCOOUSIMH U TEXHUYCCKUMHU
CpEICTBaMH.

Bpewmst moarotoBku oTBETa MpH cave SK3aMeHa B YCTHOU (hOpMe TOJDKHO COCTaBIIsATh He MeHee 40
MUHYT (110 XKeJaHHI0 00y4YaloLIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTa — He Oonee 15 mu-
HYT.

OOyuaromuiics, UCTIBITHIBAIOIIUH 3aTPY/JHEHUS TIPU MIOATOTOBKE K OTBETY 110 BEHIOPAaHHOMY UM OH-
JIETY, UMEET MPaBO Ha BHIOOpP BTOPOro OWJIETa ¢ COOTBETCTBYIOUIMM MPOAJIECHHEM BPEMEHU Ha MOJATrO-
TOBKY. IIpn OKOHUaTEeNTbHOM OLIGHMBAaHMM OTBETA OIIEHKA CHIDKAeTcs Ha oauH Oami. Beiada Tperbero
OwieTa He pa3peniaeTcs.

23



Ecnu oOy4aronuiics siBUJICS HA 9K3aMeH, U, B3SB OWJIET, OTKA3aJICS OT MPOXOKICHHUS aTTECTAIlUH B
CBSA3U C HEMOJATOTOBIIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYAOBIETBOPUTEIBHOY.

Hapy1enne quCHUIUTNHBL, CIIUCHIBAHUE, UCITOJIb30BaHNE 00YUYAIOITIMUCS Hepa3pelIeHHBIX mevyaT-
HBIX U PYKOIHMCHBIX MaTepHaioB, MOOMIbHBIX Tele(hOHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMIIBIOTE-
POB, HOYTOYKOB ¥ IPYTHX BUOB JIMYHOW KOMMYHHKAITMOHHON ¥ KOMITBIOTEPHOW TEXHUKH BO BpPEeMs aT-
TECTAI[MOHHBIX HCTIBITAaHUM 3ampelieHo. B ciydae HapyieHus 3Toro TpeboBaHMsI IpenogaBaTenb 00s13aH
YAATUTh O0yYarolierocss M3 ayAUTOPHH W MPOCTAaBUTH €My B BEIOMOCTH OIEHKY «HEYIOBIIETBOPH-
TCIBHO».

BricTaBiieHne OLIEHOK, MOTYUYEHHBIX IPU MOABEACHUH PE3YJIbTATOB MPOMEXKYTOUYHOM aTTecTaluy,
B 3a4TEHO-3K3aMEHAIMOHHYIO BEJIOMOCTh MTPOBOAUTCA B MPUCYTCTBUU camoro odyuyarouierocs. [Ipemno-
JlaBaTeNIM HECYT MEPCOHAIBHYI0 OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIIMCEN O
pe3yapTaTax MpoOMEXyTOYHOM aTTeCTallMK B 3a4TEHO-9K3aMEHALIMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH OTMEUaeTCsl B 3a4TEHO-3K3aMEHAIITMOHHOW BEIOMOCTH CJIOBAMU «HE SIBHIICS».

Jlis oOy4daromuxcsi, KOTOpble He CMOTJIM CAAaTh SK3aMEH B YCTAaHOBJICHHBIE CPOKHU, 3aMECTUTENIEM
JTUPEKTOpa MHCTUTYTA M0 Y4eOHOM padoTe yCTaHABIMBACT MEPHO/] TUKBHIAIIUY 33/I0JDKEHHOCTH. B 3TOT
MIEpUOJI NIPENOIAaBaTeNN, IPUHUMABIINE 3K3aMEH, JOJKHBI YCTAHOBUTH HE MEHEE 2-X AHEH, KOrja OHU
OyIyT IpUHUMATH 330KeHHOCTH. MH(pOopMaIus 0 IMKBUAAIMH 33JOJKCHHOCTH OTMEYAETCs B dK3aMe-
HallMOHHOM JIUCTE.

OOyuaronmMcesi, MOKa3aBIIUM OTIMYHBIC U XOPOILIUE 3HAHHSI B TEYCHHUE CEMECTPA B XOJI€ TIOCTO-
STHHOTO TEKYILEro KOHTPOJS YCIIEBAaEMOCTH, MOKET OBITh MPOCTaBJICHA 3K3aMEHAI[MOHHAs OIeHKa J0-
CpOYHO, T.¢. 6e3 cauu sk3amMeHa. OIeHKa BHICTABISAETCS B 9K3aMEHAIIMOHHBIN JIUCT WIN B 3a4TEHO-IK3a-
MEHALIMOHHYIO BEIOMOCTb.

WNHuBanupl 1 Myia ¢ orpaHUuYeHHBIMU BO3MOKHOCTSIMU 37I0POBbS, MOTYT CAaBaTh SK3aMEHbI B MEX-
CECCHOHHBIH MepHoJ] B CPOKH, YCTAaHOBJICHHbIE MHIUBUYaJbHBIM YUeOHBIM M1aHOM. MHBanue! u auma
C OTpaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbsI, UMEIOIIME HAPYIICHHS ONIOPHO-IBUTATENLHOIO anmnapara,
JOMYCKAIOTCS HA aTTECTAllMOHHBIE UCIBITAHUS B CONTPOBOXKIEHUH ACCUCTEHTOB-COIIPOBOXKAAIOIINX.

[Ipouenypa npoBeAcHHS MPOMEKYTOYHON aTTECTALUHU I OCOOBIX CllydaeB U3JiokeHa B «Ilomo-
KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAaEMOCTH M MPOMEKYTOUHOU aTTecTanuu oOydaroruxcs mo OITOIT
OakanaBpuata, crieruanurera u maructparypel» @I'BOY BO IOxuo-Ypansckuii AY.

OueHoYHbBIE CpeICTBA Kon n naumenoBanue
No SK3aMer WHJIUKaTOpa KOMIIe-
TEHLIUH
1 1. Tlpeamer, 3amauu, MECTO B POJIb MUKPOOHUOJIOTHH B CHCTEME NJI-1onk-1

OMOJIOTUYECKHX U CENTbCKOXO3SMCTBEHHBIX HAYK. Hcnonszyer OCHOB-

2. Kparkuit uctopudeckuii 0O4epK pa3BUTHSI MUKPOOHMOJIOTHH KakK | HbIe 3aKOHBI €CTe-
HayKH. CTBEHHOHAYYHbBIX

3. Hcnonp3oBaHWE€ MHUKPOOHMOJIOTHYECKUX TEXHOJOTUW B MpaK- | IUCUMIUIUH IS pe-
THUKE TIPOU3BOICTBA CEJIbCKOXO3SIICTBEHHON MTPOYKIIUH. IIEHUsI CTaHJIAPTHBIX

4. Hcnonws3oBaHHEe MUKPOOMOJIOTHYECKUX TEXHOJOTUMA B MpakK- | 3aa4 B 00JIACTH ar-
THKE MepepadOTKH CeThCKOXO03IWCTBEHHOU MPOTYKITUH. POHOMHH C MPUMEHE-

5. TlpumeHeHne COBpEMEHHBIX MHUKPOOUOJIOTHYECKUX METOJIOB | HUEM  HH(OpMAIH-
Hay4HBIX UCCJICIOBAHUI B arpOHOMHMH. OHHO-KOMMYHHUKAIU-

6. CucremaTrika MUKpPOOPTaHHU3MOB. OHHBIX TEXHOJIOTHI

7. ®opma U CTPOCHUE MUKPOOPIaHU3MOB.

8. Opranbl epeIBI>KEHUS U TIOJIBHIKHOCTh OaKTEepHid.

9. Kierouynas cTeHka, HUTOIUIa3Ma U BKJIIOYCHUSI.

10. ITurmeHTHI OaKTEpHiA.

11. CnopooGpa3oBanue GakTepuii.

12. Puxkercunm (popma, cTpoeHue, pacpoCTPAHCHHE).

13. Muxkonnasmsl u L-popmer 6akTepuii (hpopma, crpoenue, pac-
MPOCTPAHEHHUE).
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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.

51.

AKTHHOMHIIETHI ((hopMa, CTpOEHUE, PACTIPOCTPAHCHHE).
[Muanob6axrepun (hpopma, CTpOCHHUE, PACTIPOCTPAHEHHE).
Bupycs1 (popma, ctpoenue, pacnpocTpaHeHue).
MukpomMuneTsl (MpU3HAKH, pPa3MHOXKEHHE, TPeOOBAaHUS K
BHEIIIHUM YCJIOBUSM, KJIacCU(UKaLNA).

ApxeobakTtepuu (hopMma, CTpOeHHE, paCIIPOCTPAHEHHE).
®dusnueckue GakTopsl (TeMIepaTypa U BIAKHOCTD).
Crepuinzanus (HarpeBaHUE, BHICYILIMBAHUE U BaKyyM).
dusnueckue GakTopsl (IEHCTBUE BUAUMOTO U3ITYUCHUS).
dusnueckue GaKkTOphI (ICHCTBHE AICKTPUUECTBA).
®dusnueckue GpakTopbl (MEXaHUIECKOE BO3/ICHCTBHE).
OTHOIEHNE MUKPOOPTaHU3MOB K THUAPOCTATHYECKOMY M OC-
MOTHUYECKOMY JaBJICHHUIO.

Xumudeckue GakTopsl (KHCIOTHOCTD M IIETOYHOCTH).
Xumudeckue (GpakTopbl (OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
YCIIOBUS).

Tpoduueckas u anmenoxXuMuUEcKasi MPUPOJIa B3aUMOCBS3EH
MEXy MUKPOOPTraHU3MaMHU.

HacnencrBeHHble PaKTOPbI MUKPOOPTraHU3MOB.
MexaHU3MBl, BBI3bIBAIOIINE U3MEHEHNE T€HETUYECKON HH-
dbopmanuu.

Mytanuu.

['eneTnueckue peKOMOMHALINY.

[IpakTrueckoe UCIIOIB30BaHUE JOCTUKEHUN T€HETUKU MUK-
POOPraHU3MOB U T€HHasl HH)XEHEPHUS B MUKPOOUOJIOTHH.
Ponb pepMeHTOB B )KU3HEACATENILHOCTH MUKPOOPTaHU3MOB.
CriocoObl MUTaHMS U MOCTYIJICHUE NMUTATENbHBIX BEIIECTB B
KIICTKY.

[Tonsatue o karadoM3MeE U OMOCUHTE3E, UX 3HAUECHUE.
[ToTpeOHOCTE B Kenese, Kaauu, Kb, MUKPOIJIEMEHTaX,
BUTaMUHAaX, POJIb 3TUX COEAMHEHUN B MeTab0IM3Me KIIETOK.
AnpobOHOE 1 aHaIPOOHOE JBIXaHUE.

Buonornueckuii UK a30Ta.

AMMoOHHU(UKaLus OETKOBBIX BEIIECTB.

[Tponiecc HuTpuduKanuu U IeHUTPUPUKAIIIH.

@ukcarus aTMoc(hepHOTro a30Ta MUKPOOPTaHH3MaMH.
[IpeBpamenue docdopa, cepsl, xenesa.

CrupToBoe OpoKeHUE U er0 BO30yIUTEH.

MonoyHoKHCcI0€ OPOKEHHUE U €T0 BO30OYIUTEIH.
MacnsHokucaoe OpoXeHne U ero BO30yAUTeNu.
MukpoOHOoJIOTHS TIOYBHI.

@DaKTOpbI cpelibl, ONPENeNIONUe pa3BUTHE MUKPOOHOTOL1e-
HO3a MOYBBI.

Ponb MOYBEHHBIX MHKPOOPTAaHM3MOB B OOpa30BaHHH IIEpe-
THOS (Tymyca).

Bnusinne 06paboTKy MOYBBI M BHECEHUSI MUHEPATIBHBIX Y100-
pEeHUIl Ha eI TeIbHOCTh MUKPOOPIaHU3MOB.
MuKpoOHOJIOTHYECKHE TPOLECCHl MPH MOJATOTOBKE OpPTaHu-
YECKUX yIOOPECHHMIA.

Bnusiaue ceBooOOPOTOB M MOHOKYJIBTYP Ha MUKPOOHOJIOTH-
YeCKHE MPOIeCChl B MOYBE.
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52. TexHonmoruyeckre 3aKOHOMEPHOCTH KYJIbTUBUPOBAHUS MHUK-
POOPraHU3MOB.

53. DnuduTHBIE MEKPOOPTAaHU3MBI.

54. IlpaBuna u TeXHUKA 0€30MaCHOCTH MPH pabOTe B MUKPOOHO-
JIOTUYECKOU JTabOpaTOpUH.

55. YcrpoiicTBO MUKpOCKOTIA, IPaBHia paboThl C MUKPOCKOIIOM,
TEXHHKa UCIOJB30BaHUS MUKPOCKOIA C UMMEPCHUOHHOM CH-
CTEMOI.

56. Crioco0Obl uKcanuy Ma3ka.

57. CriocoOBl OKpacKku mperapara.

58. TexHuKa IpUrOTOBICHUS Ma3Ka.

59. IlocnenoBaTeNbHOCTh MPUTOTOBJICHHS BUCSUYEH KaILIH.

60. [TocnenoBaTeabHOCTH MPUTOTOBIICHUS MTPUIABICHHON KaTUIH.

61. IIpuHIMIIBI IPUTOTOBIECHUS MUTATEIBHBIX CPE.

62. Meroabl cTepuIn3anum.

63. IIpu3Haky pocTa MUKPOOPTaHW3MOB Ha IJIOTHBIX M JKUIKHUX
MUTATENbHBIX CPEIax.

64. Texnnka B3sATUS TPOO BOJBI U TTOYBHI.

65. Mukpodnopa Bo3ayxa.

66. MukpoOHooTuIecKuii aHaIu3 BOAbI (MUKPOOHOE YHCIIO).

67. MuKpoOHOIOTHYECKU aHATTN3 BOJIbI (KUIIEYHAS TTAJIOUKA).

68. MuKpoOHOIOTUYECKHI aHAJIN3 TIOYBHI.

69. Bolienenue 6akTepHii B YUCTYIO KYJIBTYpY.

[Ikana u KpuTEepUU OLIEHUBAHUS OTBETA 00YYAIOIIETOCS MTPEICTABICHBI B TA0INLIE

Ilkana Kpurepun oueHnBanus
Ouerka 5 BCECTOPOHHEE, CHCTEMATHIECKOE 1 riyookoe 3HaHUe NPOrPAMMHOT0 Mate-
(oTHYHO) pI/IaJIa,v YCBOCHHE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPhl, PEKOMEHIO-
BaHHO MporpaMMoi AUCHUILINHBI, IPAaBUIBHOE PEllIeHUE 3a1auu.
MOJIHOE 3HAHHWE MPOrPaMMHOI0 MaTepuasia, YCBOGHHE OCHOBHOM JuTepa-
Ouenka 4 TYpbl, PEKOMEHJOBAHHOW B MPOTrpaMMe, HATMYUE MAJIO3HAYUTEIbHBIX OILIU-
(xoporo) OOK B pEIICHUH 33a/1a4¥, UJTU HEIOCTATOYHO MTOJTHOE PACKPBITUE COJIEPIKAHUE
BOIpOcCa.
OI_IGHKa 3 3HAHUC OCHOBHOTO MMPOTrpaMMHOT0O MaT€prajiia B MUHUMAJIIbHOM O6’beM€, I10-
IPEUIHOCTH HEMIPUHIIUIHAIBFHOTO XapaKkTepa B OTBETE Ha SK3aMEHE U B pellie-
(YIOBJIETBOPUTENBHHO)
HHU 3a4a4U.
Onenka 2 mpoOesbl B 3HaHUSAX OCHOBHOTO MPOTPaMMHOI0 MaTepuala, MPUHIUITHAb-
(HeyIOBJIETBOPHUTEIHHO) | HbIe OIIMOKH ITPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.
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JIACT PETHCTPALMA U3MEHEHHWI

Homep Homepa nucton Pacimmd Jlara BHece-
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