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PaGoyas nporpamma muciunannel «MuKpoGHOTOTHE) COCTABIEHA B COOTBETCTBHU ¢ Tpebo-
BanMaMH DelepalbHOTO roCyIapeTBEHHOTO 0OPA30BaTEeNbHOTO CTAHJAPTA BHICIIErO obpazoBaHus
(®T'OC BO), yreepauennoro ITpukazom MunucTepcTBa 00pa3oBanus u Hayku Poccuiickoit ene-
pawuu ot 26.07.2017 r. No 699, PaGouag nporpamMMa IpeiHasHadeHa JUis NOAroTOBKM OaKaiaspa mno

Hanpasnedmio 35.03.04 Arponomus, HanpasiesHocTh — CeeKIuA H CeMEHOBOACTBO CE/IbCKOX0-
3AHCTBeHHBIX KYJIbTYD.

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

CocraButens — KaHMAAT CeTLCKOX03SHCTBEHHEIX HayK Ynnsesa 10, 3.

Paboyas nporpaMma JHCIMILIMHBL 06CYKIeHA HA 3aceaHKH KaePb! 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 mucnumuinEr o06pena yueGHO-METOAHYECKOH KoMuCccHelt Hueruryra arpo-
IKOJOTHH

«27» anpens 2022 r. (npotokon Ne3).

Hpencenareny  yye6mo-Meroauueckoii
Komuccun MHCTHTYTA arposkonornu E. A. Munacs

Jmpexrop Hayusoit GuGimorexn - | 1. B. Illarpoea
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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp o HanpasiieHnro moarotoBku 35.03.04 ArpoHoMuUst JOJKEH OBITH TIOJITOTOBJIEH K pelie-
HUIO 337124 MPO(HEeCCHOHAIBHOM AEATEIBHOCTH CIEAYIOIINX TUIIOB: IPOU3BOACTBEHHO-TEXHOIOTHUECKOM.
Heab AucuMIIMHBI — CQOPMUPOBATH y 00YYAOLINXCS 3HAHUS, YMEHHS U HAaBBIKU 110 OCHOBaM 00-
el U CIelUaTbHON MUKPOOHUOIOTUHN U YMEHUI UCIIOJIb30BaHUS MTOTYYE€HHBIX 3HAHUH U151 pEIIeHUS TPaK-
TUYECKHX 3a/1a4 CEJIbCKOTO X035ICTBAa B COOTBETCTBUH € (OPMYIUPYEMBIMUA KOMIIETEHIIMSIMH.
3aga4u AUCHHUILIMHBI:
- U3Yy4YUTh CUCTEMATHKY, MOP(OJIOTHIO, TCHETUKY M pa3MHOXKEHHUE OaKTepHii; MeTaboJIn3M MUKPO-
OPraHHU3MOB, y4aCTHE MUKPOOPTaHM3MOB B IPEBPAILECHUAX PA3JIMYHbIX COCIUHECHUU;
— U3Y4YUTh OCHOBHBIE MUKPOOPTaHU3MBbl U OCBOUTH METOJIbI ONPEAEIEHUS UX COCTaBa U aKTUBHO-
CTH;
— c(hopMHUPOBATH MOHATHS O PO MUKPOOPTaHU3MOB MIPU PEIIEHUH CTaHJAPTHBIX 337a4y B 00JacTh
arpOHOMUH.

1.2. KomnereHUMH M HHAMKATOPHI UX TOCTHKEHH I

OIIK-1. CriocobeH pemnath TUMOBBIE 3a1a49H MPOGECCHOHATHHON JIEATETLHOCTH Ha OCHOBE 3HAHUN OCHOB-
HBIX 3aKOHOB MAaTEMaTHYE€CKHX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM HH()OPMAIIMOHHO-KOMMYHHUKAIU-
OHHBIX TEXHOJIOTHH.

Kon n naumenoBanue ®opmupyemsie 3YH

WHIUKATOpa I0CTH-

3HAHUA YMEHHUS HaBBIKU
JKEHUSI KOMIIETEHIINT
NI-1omxk-1 OO6yuarommiicss gomkeH | OOydarommiics noipkeH | OOy4varonuiics

Hcnonb3yeT OCHOB- | 3HATH: YMETh: UCHOIB30BaTh OCHOB- | JOJKECH BIAJICTh:
HbIE 3aKOHBI €CTe- | OCHOBHBIC 3aKOHBI €CTEe- | HBIC 3aKOHBI U MOHATHS €CTE- | METOJaMU TIPUTO-
CTBEHHOHAYYHBIX CTBEHHOHAYYHBIX JIUC- | CTBEHHOHAYUYHBIX JUCIUIUINH | TOBJICHHS Ipemna-

TUCHUTUTMH IS pe- | UMIUIMH, SBJICHUH W | B NPO(ECCHOHATBHOW Jes- | paTOB U MHKPO-
MEeHUA CTAHAAPTHBIX | ITPOLCCCOB, B TOM YUCJIC | TCJIBHOCTH, YHPABJIATH MHUK- | CKOIIMU—

3ama4y B 00JacTH ar- | cucTeMatuky, wmopdo- | poouonorndeckoit aktuBHO- | (b1.0.20-H.1)
POHOMUHU C MPUMCHE- | IOTUIO MHKPOOPTaHH3- | CThIO IIOYBBI, HCIIOJIL30BATbH
HUeM  HWH(]OpMaIy- | MOB; TIOYBCHHBIX MUK- | HHQOPMAIMOHHBIE TEXHOJO-

OHHO-KOMMYHUKAaIIU- | POOPraHU3MOB — | TMH
OHHBIX TEXHOJIOTHM (b1.0.20-3.1) - (b1.0.20-V¥.1)
2 MecTto aucuuninnel B ctpykrype OIIOIIT

Jucnunnuna «MUKpOOHOIOTHS» OTHOCUTCS K 00513aTeIbHON YacTH MPOTrpaMMbI OaKajiaBpuaTa.

3 O0béM IMcuMIIMHBI M BUABI Y4eOHO# padoThl

OO0BeM TUCIUIUIMHEI 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 yueGHOMI paboThI

KomnuectBo yacos

ouHas opma 00ydeHUs

KonraktHas pa6orta (Bcero),

64
B TOM 4McJe MPAKTH4YecKasi NOATOTOBKA
Jlexmuu (JI) 16
JlaGopatopusble 3ansartus (JI3) 48
[Ipaktnueckue 3ansatus (113) -
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 53
KoutpoJsb 27
Hroro 144
3.2 Pacnpenesienne y4eOHOT0 BpeMeHH 10 pa3jieiaM U TeMam
B toMm uncine -
KOHTaKTHas paborta S
No Bcero o
HanmenoBanme pasacia u TCM )
TEMBI 4acoB CpP o
J J3 113 c
4
1 2 3 4 5 6 7 8
Paznen 1 O6mas MuxkpoOnoIorus
1.1. | BBegeHnue B IUCHUIUIUHY 6 1 2 — 3 X
12 Cucrematuka, MOp(OJIOTHS, CTPOSHUE H PA3MHO- 11 1 6 3 4 <
" | )xeHue 6akTepuil (MPOKapUOT)
1.3. | 'eneTnKka MUKPOOPTaHU3MOB 9 1 4 - 4 X
14 MukpoopranusMbl 1 OKpyXKatomiasi cpezia, B3au- 11 1 4 6 N
" | MOOTHOIIEHUS] MUKPOOPTaHU3MOB MEXIY co00i
Mera K a a Kpo-
Ls. €Tab0JIM3M MHUKPOOPTAaHU3MOB, MIUTAHUE MUKPO 12 ) 4 3 6 N
OpraHU3MOB M OMOCHHTE3
IT a K a i
Le. peBpalieHne MUKPOOPTraHU3MaMu COeTMHEHUI 12 ) 4 3 6 N
yriepojaa
[IpeBpalieHue MUKpOOPraHU3MaMHU COEANHEHHI
1.7. | a3ota, docdopa, cepsl, xKene3a u APYrux dJIeMeH- 14 2 6 - 6 X
TOB
Paznen 2 Cenbckox03s1CTBEHHAST MUKPOOUOIOTHS
MukpoOunosiorus nouBkl, CHCTEMA UCTIOIb30BaHUS
2.1 | mOYBBI U MUKPOOHOIOTUYECKHE OCHOBBI TOBBIIIIE- 14 2 6 - 6 X
HUS €€ TJI0JI0POAUSI
2.2 | MukpoOHoJI0rHsi KOpMOB 14 2 6 - 6 X
MuxkpoOuosiorus npoJayKTOB )KUBOTHOBOJACTBA U
23 P POAYE A 14 2 | 6 | - | 6] x
NTUICBOJICTBA
KonTponb X X X X X 27
Hroro 144 16 48 - |83 | 27




4 CprRTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIIYAKOIIECE MTPAKTUICCKYIO TIOATOTOBKY

[IpakTrueckas MOATOTOBKA MPU PeTM3alN YUeOHBIX MPEAMETOB, KypCOB, JUCIUIUIHH (MOIYJIEH)
OpPraHMU3yeTCsl yTeM MPOBEJCHUS MPAKTUYECKUX 3aHSITHHA, TPAKTUKYMOB, JIAOOPATOPHBIX padOT U HHBIX
AQHAJIOTUYHBIX BUOB yU4e€OHOU JEATEIbHOCTH, TPEAYCMAaTPUBAIOIINX YIaCTHE 00YUYAIONMIUXCS B BBITIOJTHE-
HUU OTJENIBHBIX YJIEMEHTOB padoT, CBSA3aHHBIX ¢ OyayIiei npodeccuoHalbHON NeITeIbHOCTRIO.

[IpakTrueckas MOArOTOBKA MOXKET BKJIFOYATh B CE€0S1 OTACIBHBIC 3aHATHS JEKIIMOHHOTO THIA, KO-
TOpBIE MPeyCMaTPUBAIOT Nepeady yueOHol nHpopMaIyu 00yJaronmmMces, He0OXOAMMOM I ocieny-
IOIIIETO BBIMOJHEHUS PabOT, CBA3aHHBIX ¢ OyayIIeH mpodecCuoHaIbHOM NeITeTbHOCTHIO.

PexomenayeMbiit 00beM MPAaKTUIECKON MOATOTOBKH (B MPOIIEHTaX OT KOJMYECTBA YaCOB KOHTAKT-
HOM pabOThI) AJIS JUCIHILTUH, PEATU3YIONUX

- 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. Mctopust Mukpo6uonoruu. OTKpeITHE MUKpOOpraHu3MoB AHTOHM BaH JleBenrykom. [lepuon Geccu-
CTEMHBIX HaONIOJEHUN («OmMHUCcaTEeIbHBIA TIEPHOI» B pa3BUTUU Mukpoounonorun). Habmonenus J[.C. Ca-
moiinosuya, M.M. Tepexosckoro. Otkpertus JIyn [Tactepa (mpupona Oposxkenusi, Bo30yauTenu 0one3Hei).

1.2 Mopdoaorusi MUKpOOPraHU3MOB

MUuUKpOOpraHu3Msl - MPOKAPUOTHI, SYKAPUOTHI, UX OCHOBHBIE paznuuus. [I[puHLIUNBI cCUCTEMAaTHKU
(TakcoHOMHM) OaKTEPHIA.

Mopdonorus 6akrepuii. CTpoeHue KiieTok 6akTepuii. KieTouHble CTEHKH IPaMITONIOKUTEIbHBIX U
rpaMOTpHUIIATeNbHBIX OakTepuil. Kancynbl (M CIM3UCTBIE CIIOM), NUTOIUIa3MaTH4Yeckass MeMOpaHa, JKry-
TUKU, GuMOpun (Muiam) y OakTepuid, BKIIOUYEHHUS, UX COCTaB (PYHKUIMU. DHIIOCIIOPHI U IIUCTHI OAKTEPHIA.
Poct u pazmHoxeHue Mukpoopranu3mMoB. CriocoObl pa3MHOXKEHHUS MPOKAPUOT (OaKTepuid, aKTHHOMHIIC-
TOB, IIMAHOOAKTEPUIA).

1.3 I'eHeTHKA MUKPOOPTraHU3MOB

I'enernueckuit anmapar y npokapaut. Permukanus JIHK. Monudukanum, MyTaiui 1 pekoMOnHa-
uuu. Myrarennsle akTopsl. ['eHeTHueckre peKOMOMHALINY Y MPOKApUOT - TpaHchopMalys, TPAHCIYK-
1S, KOHBIOTalus. BHEXpOMOCOMHBIE (haKTOPBI HACIEACTBEHHOCTH - IJIa3MU/IbI K TPAHCTIO30HBI OAKTEPU.
I'ennas unxxenepust B MUKpoOuosnoruu. Ilonydyenue neHHbIX GOpM MUKPOOPTaHU3MOB JIs CEIBCKOTO XO-
35TUCTBA U IPOMBILIUIEHHOCTH.

1.4 Mukpoopranu3Mbl 4 OKpY:Kamas cpeaa

OTHOIIEHnE MUKPOOPTraHU3MOB K (hakTopaM BHEUIHEW Cpebl. 3aBUCUMOCTh MUKPOOPTaHU3MOB OT
BOJIHOTO pexuMa cpelibl. OCMOTHYECKOE 1aBJICHUE KJIETKH Y Pa3HBIX IPYIII MUKPOOPTraHU3MOB U UX OTHO-
LIEHUE K Pa3HBIM YPOBHSM BIXKHOCTHU Cpe/ibl. BiausiHuE KUCIOTHOCTH Cpe/ibl Ha pa3BUTUE OTACIIbHBIX MUK-
poopranusmoB. Kputnueckue 3Hauenus pH B )xu3HEAEATENBHOCTH MUKPOOPTaHU3MOB. OTHOIIEHUE MHUK-
POOPTraHMU3MOB K KUCIOPOy. A3poObl 1 aHa’poOs! ((hakynbTaTUBHBIE U 00IHUraTHbIe). OKHUCIUTENbHO-BOC-
CTAHOBUTEJBHBIN MOTEHIHUAN CPEIbl U Pa3BUTHE Pa3HbIX IPYINI MUKPOOPraHU3MOB. BnusHue naBneHus,
XUMHUYECKUX BEUIECTB, paauallii Ha MUKPOOpPraHU3Mbl. Paznuune peakiinii BereTaTuBHBIX KJIETOK MUKPO-
OpPraHU3MOB M SHJOCTIOp OaKTEepUil Ha BHEITHUE BO3ICHCTBHSI.

1.5 O0MeH BemecTB (MeTa00IM3M MHKPOOOB)

XUMHYECKUH COCTaB MUKPOOHOH KJieTKH. Poih pepMEHTOB B KHU3HEACSITEIBHOCTH MUKPOOPTaHU3-
MOB. [Iutanre Mukpo6oB (aHabonu3m). Tunsl nutanus. Jlprxanue MEKpoOOB (katabomu3m). TUIIBI bIxa-
HUS.

1.6 IIpeBpaienne MUKPOOPraHU3MaMM COeIMHEHHH yriiepoaa



3HayeHrEe MPOIECCOB MPEBPAIICHUS YIIIEPOJOCOIEPKAIINAX BEIIECTB B KPYTOBOPOTE yIJIepoaa B
MIPUPOJIE U POJIb MUKPOOPTaHU3MOB B paciajieé OpraHudeckoro BeuiecTBa. MolouHOKHCI0e OpoKeHue U
ero Bo30yauTenu. 3Ha4eHne MOJIOYHOKHCIIOT0 OpOKEHUS B MUIIIEBOI POMBIIIJICHHOCTH U OBITY (ITPH KOH-
CEepBUPOBAHHHU, TOTYYECHUH MOJIOUYHOM KHUCIOTHI, IPOU3BOICTBE KUCIOMOJOUYHBIX MMPOIYKTOB, ChIPa), IPH
CHJIOCOBaHMH, CEHAXMPOBAHUU KOPMOB.

CnuproBoe O6poxxkenue. [poxxu (pakynbraTHBHBIE aHadPOObI) KaK BO30OYAUTENIN CTUPTOBOTO OPO-
KEHUS (IMKHE U KyJIbTYpPHBIE, HU30BbIE U BEPXOBbIE). Vcnoab30BaHuE NPOXIKEH B CHUPTOBOM IIPOMBIII-
JIEHHOCTH, BUHOJIINH, TUBOBAPEHUH, XJI€OONEUEHNH, TIPU U3TOTOBICHUH Keupa, KyMmbIca.

[Ipomeccol OposkeHUH, BeI3bIBaeMbie OakTepusmu poaa Clostridium. MacistHOKHCIO€ U alleTOHO-
OyTunoBoe OpoxeHus. MaciIstHOKUCIoe OpoKeHHE MEKTUHOBBIX BELIECTB U €ro 3HaYCHHE B MEPBUYHOMN
00paboTKe JIyOOBOJIOKHUCTHIX pacTeHuid. baktepun poga Clostridium u OpokeHHe 1EIUTFOI03BI.

1.7 IlpeBpamenne MUKPOOPIaHM3MaMHU cOeJMHEHMI a30Ta, pocdopa, cepsl, xene3a

AMMOHHM(UKALIKS a30TOCOAEPKAIINX OPraHUYECKUX BEIIECTB. 3HAUEHUE MUHEPAIN3alluu a30TCO-
JepKalIuX OPraHuYeCKUX COeIMHEHHH (OETIKOB, HYKJIIEMHOBBIX KHCIOT, MOYEBUHBI, MOYEBOM U TUIITYPO-
BOW KHCIIOT, XUTHHA). Pa3zyoxeHnne OETKOBBIX BEIIECTB B adPOOHBIX M aHaIPOOHBIX yCIOBHUsIX. Bo3Oyau-
TeJHU Ipoliecca MUHepaiau3auu. [lpomeccsl MUHEpanIu3auy Npu XpaHeHUHN TUI0I0B U oBoIIed. [IpuunHb
MOPYH CETBCKOXO3SICTBEHHOM MPOAYKIIMU U BO3MOXKHOCTHU €€ MPEAYyNPEeKICHUS.

[Iponeccrr HuTpuduranuu. OxkucieHrne aMMuaka B a30THyto kucioty (1 u Il passl HuTpupuKamm).
[TonoxxutenbHOE M OTPHULIATETILHOE 3HAYECHNE HUTPUPUKALIUH.

[Iponeccrr nenutpudukanuu. BoccraHoBieHHEe HUTPATOB U HUTPUTOB C 00pa30BaHUEM MOJIEKY-
JpHOTO a3oTa (AeHuTpuduKamus). ACCUMIIISIIMOHHAS ¥ AUCCUMIIIITUOHHAS HUTPATPEIYKIUs. 3HAYe-
HUE 3TUX nporeccoB. Bo3dynurenu nponecca aenutpudukanuu. Perymsuus nporecca JeHUTpUpUKauu
arpoTeXHUYECKUMHU MTPUEMaMH.

Azorodukcarus. bruonorndeckas u abnonorudeckas ukcamus atMmochepHoro azora. JHeprodd-
(EeKTUBHOCTh U «IKOJIOTHUECKass YUCTOTa» OMOJIOTHYecKoro azora. @ukcamus a3ora arMochepbl MUKPO-
opranu3mMamu. CBOOOJHOKHUBYIIUE, ACCOIUATUBHBIC U CUMOMOTHYECKUE a30TPUKCATOPBI — a3pOOHBIE U
aHa’poOHbIe GpopMebl. [lnanHoOakTepru, yCBauBaroIe MOJICKYJISIPHBIN a30T.

CumbnoTrueckas azotpukcanuu y 6060Bbix pacteHuil. KiryOeHbkoBbIe OakTepuun (pr300MH), UX
CBOICTBa: crien(PUIHOCTD, BUPYIECHTHOCTh, aKTUBHOCTb, KOHKYPEHTOCTIOCOOHOCTH. Y CJIOBHS, OIIpEIesi-
torue 3P PeKTUBHOCTH 0000BOPHU300HATEHOTO CHMOMO03a.

Posib MUKpOOPTaHHU3MOB B BEICBOOOKIEHUH KUCIIOTHI U3 OpraHndeckux dochopocoaepkaiux co-
elIMHEHWH 1 B mepeBose (ocdaTtoB B pacTBOpUMOE cocTosHUE. buonoruueckoe cps3piBanue ocdopa.
BoccTranoBneHnue OKUCIIEHHBIX coelnHeHu# (ocdopa 1 BO3MOKHAS POJIb MUKPOOPTaHU3MOB B 3TOM IIPO-
necce. Poibp Mukpoopranu3moB B pochopHOM MUTAHUU PACTEHUH.

Kpyrosopot cepsl B puposie. Ob6pazoBaHue cepoBOAOPOJa U3 CEPOCOACPKAILINX OPTraHUUECKUX
coenuHenuii. OOpa3oBaHUE CEPOBOAOPO/A U3 MHHEPAIbHBIX COCAMHEHHH (Cyab(paToB) M MHKPOOpTa-
HU3MBI, BBI3BIBAIOIINE 3TU Tpouecchl. OKHUCIECHINE MUKPOOPTaHU3MaMH CEPOBOJIOPOJIa B CEPY U CEPHYIO
kuciaoty. CepobakTepun 1 THOHOBBIE OakTepuH. 3HaUeHHE CyabhoPHuKcannu u AecyabhoPuKcanuu B MpH-
pore.

[IpsiMoe 1 KOCBEHHOE yyacTHe MOYBEHHBIX MUKPOOPTaHM3MOB B ITPEBpAILICHHSIX XKelle3a, MapraHIia,
amomMuHus. OKHCIEHHE M BOCCTAHOBJICHHE COEIUHEHM *kKejle3a MUKpPOOpraHM3MaMu. XapaKkTepHUCTUKa
OCHOBHBIX TIpeJICTaBUTENeH kene3o0aktepuil. Tpanchopmayss MEKpOOpPraHM3MaMH COSIMHEHHUH Kallb-
L1, MAarHUS, KPEMHUS, KaJlus ¥ JPYTUX 3JIEMEHTOB. 3HAU€HUE CanpoTPOPHBIX MUKOILIa3M (METaJIOreHu-
yMa) B aKKyMYJIALIUU JKeJle3a, MapraHia, aJullOMUHUS.

Pa3nen 2 Cenbckoxo3siiicTBEeHHAsi MUKPOOHOJI0T U

2.1 Mukpo610/10rusi NOYBbI

Pa3BuTHe B3MISII0B YUEHBIX Ha POJIb MUKPOOPTaHM3MOB B 00pa30BaHUU MOYBBL. DAaKTOPHI Cpelibl,
omnpeaenstone GopMUPOBaHNE MHUKPOOHBIX accoruanuii. MUKpOOPraHU3MbI MOYB Pa3IUYHBIX THUIIOB.
Hakomienue rymyca u opMupoBaHue CTPYKTYpPbI IIOYBBI.

2.2 MuKkpo010J10THsI KOPMOB

CeHo OOBIKHOBEHHOE M Oypoe. MUKpPOOHOIOTHYECKHE TPOIECCHl MPHU 3aTsHKHON (HapyIIEHHON)
CYIIKC CCHA, YCUJIMBAIOIIHEC MTOTCPU MUTATCIIBHBIX BEIICCTB B CCHC, U MCPLI ITPCAYIPCIKACHUS TOTCPL. SB-
JIeHUEe TepMoreHe3a (caMmopa3orpeBaHusl) Mpy YBIAKHEHUU ceHa U cMeHa MUKpoduopsl. [lonoxuTtensHoe



U OTpULIATENIbHOE 3HAUEHUE TEPMOI€HE3a IPU MPUTOTOBIEHUU CEHA, 3€pPHOBBIX KOPMOB. «bypoe» ceHo
(«camoripenasi coiomMa») Kak pe3yjbTaT YMEPEHHOTO TepMOoreHe3a, 00YCIOBIEHHOTO KU3HEICSATeNbHO-
CTBbIO MUKpPOOPTaHU3MOB. [IiecHeBeHE U caMOCOTpeBaHe — ITIaBHbIE TPOOJIEMBI XpaHEHUSI.

CunocoBaHue — KOHCEPBUPOBAHUE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpokeHus. Muk-
POOHOIOrMYEeCcKHe MPOLECCHI IPU TOPSTYEM M XOJIOJHOM croco0e CHIIOCOBaHMS U UX perynupoBanue. Ce-
Ha)XUpOBaHUE (M 3€PHOCEHAXK) KaK CIOCOO MPHUTOTOBJICHUS KOpMa Ha OCHOBE CO3MIaHMs «(DHU3UOIOTHYe-
CKOM CYyXOCTH» /ISl MUKPOOPTaHU3MOB. Y CIIOBHS, CIIOCOOCTBYIOIINE COXPAaHHOCTH CEHaXXa, 3epHOCEHAXA.

2.3 Mukpo61o10rusi IPOAYKTOB )KUBOTHOBO/ACTBA M NTHLEBOCTBA

Hcrounnku mepBUYHON MHUKpOQIOpsl MOJoKa. M3MeHeHne coctaBa MHUKPOOPTaHU3MOB MOJIOKA
IPU XpaHEHUH U TPAHCIOPTUPOBKE. MeTo bl macTepu3anuu Mojioka. [Topoku Moiaoka MUKpOOHOTO Tpo-
UCXOXACHUS. MUKPOOHOIOTHS MUTHEBOTO U ChIpOro Moisioka. [larorenHsie Mukpoopranusmsl. Canurap-
Hasl OLIEHKa MOJIOKA.

MukpoOunosiorus MoOJIOUHBIX MPOAYKTOB. KricioMono4uHblie MPpOAYKTHl M HAMUTKH. MukpoOuooru-
4ecKasi XapaKTepUCTHKA 3aKBaCOK. CaHUTApHO-TUTHEHNYECKUI KOHTPOJIb IPOU3BOJCTBA MOJIOKA U MOJIOY-
HBIX ITPOJYKTOB.

OTpaBiieHus IpyU UCIIOJIB30BAaHUH HET0OPOKAYECTBEHHBIX MOJIOYHBIX MPOTYKTOB.

MuxkpoOuosnorus Msica ¥ MSCHBIX MPOAYKTOB. McTouHMKM OakTepuaibHOro oOCeMEHEeHUs msca
(mepBUYHas U BTOpUYHAs OakTepHaabHas 00ceMeHEeHHOCTh). CozepikaHue U pacrpeie]ieHne MUKpPOOopra-
HU3MOB B Msice ITpU XpaHeHNnU. [1opoku msica U MACHBIX IPOAYKTOB.

MukpoOHoIorus sIMIl CeTbCKOX03sIMCTBEHHON NTUIIB. VICTOYHUKM 0OCEeMEHEHUs U MyTH MPOHHUK-
HOBEHHSI MUKPOOPTraHU3MOB B sii110. CriocoObl XpaneHus sull. [lopya suil v myTH CHUXKEHUS UX OaKTepu-
anbHON o0cemeHeHHOCTH. KoHcepBUpoBaHue SUIl.

4.2 Copep:xkaHue JeKUHil

JIEK- Kpartkoe conepsxanue neKiuu
185044

KomnmuectBo
4acoB
[TpakTrue-
CKas IoJro-

BBenenue B qucuumiauny. [Ipeamer, Mecto U posib MUKPOOHOJIOTHY B
cucTeMe OMOJIOTUYECKHX U CEIbCKOXO03IUCTBEHHBIX HAayK. 3a1auyil MUK-
poOuonoruu. Vcnonb30BaHHEe MUKPOOPTaHHU3MOB B HEKOTOPBIX 0O0Ja-
CTSIX YeJIOBEYECKOU esITeIbHOCTH. MicTopus opMHUpPOBaHUS MUKPOOHO-
JIOTUU KaK HayKH.

Cucrematuka, Mop¢0J10rusi, CTpOCHHE M pPa3MHOKeHHe OaKTepuil
(mpokapmuot). Cucremarrka MUKpPOOpPTraHu3MoB. Mopdomorus MuUKpo-
opranu3MoB. Pukkercuu (popma, ctpoenue, pacnpoctpaneHue). Muko-
mia3Mbl (hopma, cTpoeHue, pacnpoctpanenue). L — dbopmbl Gakrepuii
(¢popma, cTpoenue, pacipocTpaneHre). AKTHHOMHUIIETHI (opMa, CTpoe-
HUe, pacnpoctpanenue). [{luanobakrepun (hopma, cTpoeHue, pacupo-
ctpa"enue). Bupycol (popma, cTpoeHue, pacnpocTpaHeHne)

I'enernka mukpoopranu3moB. HacnencTtBenHnbie GpakTopsl MHKPOOP-
raHU3MOB. MeXaHU3Mbl, BBI3BIBAIOLIUNE U3MEHEHUS! T€HETUYECKON WH-
dopmarmu. Myraruu. ['enernueckne pekomOuHammu. [IpakTraeckoe
MCII0JIb30BAaHUE JOCTHXKEHUI T€HETUKH MUKPOOPIaHU3MOB.
Mukpoopranu3mMbl 1 OKpY:Kallias cpeia, B3aMMOOTHOLIEHUS MUK-
POOPraHu3MoOB Mexk1y c000i M APpyruMu cymecrBamu. Ousndyeckue
dakTopbl. Xummuueckue GpakTopbl. B3aMMOOTHOIIEHNS MEXy OpraHu3-
MaMu: TpodudecKas v aJuIeJJOXUMUYecKas MPUPOJia B3aUMOCBsI3ei




MeTta00113M MHKPOOPraHU3MOB

XUMHYECKUH COCTAaB KJIETOK MHKpPOOpPraHu3MoB. Ponb (epMeHTOB B
KHU3HEIEATEIIbHOCTH MUKPOOPraHu3MoB. CrIocoObl TUTaHUS M TOCTYII-
4 JIeHHE MUTATEeNbHBIX BEIIECTB B KJIETKY. [loTpeOHOCTD B *ernese, Kaluuy,
KaJIbIIUH, MUKPO3JICMCHTAX, BUTAMUHAX, POJIb 3TUX COG,Z[I/IHGHI/Iﬁ B MCTa-
O6onmu3Me KieTok. buocuHTes 0eiaKoB, YIrieBOI0B, JIUIUJI0B, HYKIEHHO-
BbIX KHCJIOT, aMUHOKUCIIOT

[IpeBpamieHue MUKPOOPraHU3MAMM COeIMHEHHWI yriepoaa, a3oTa,
docdopa, cepsbl, xkene3a

KpyroBopot yriepozaa B npupoze 1 pojib MUKPOOPTraHHU3MOB B pacrajie
OpPraHU4ecKoro BemiecTBa. MoJOYHOKHCIOE OpOosKeHHE U ero Bo30yau-
tenu. CriupToBoe OposkeHue. MacistHokucaoe OpokeHue. A’poOHoe
5 pasioxeHue nemtoa03bl. Obpa3zoBaHue KUCIOT (YKCYCHOM, sI0704YHO 1
ap.)

Munepanuzanus (aMMOHH(UKAIUS) a30TCOACPKAIMUX OPTraHHUECKUX
coenuaeHu. [Iporiecchl HUTpUUKAMK U TeHuTpUudUKauu. buonoru-
yeckas pukcaius MoJeKynsipHoro azoTa. [IpeBpamienue docdopa. Ipe-
BpaieHus cepsl. [IpeBpaiienus xenesza

Mukpo6moorusi no4BbI

[TouBeHHass MUKPOOHOIOTHS, BOSHUKHOBEHUE U pa3BUTHE. MUKpoopra-
HU3MBI B ITIOYBC KaK CpCcC O6I/ITaHI/I$I. Pons nmouBeHHBIX MHKPOOpPTaHn3-
MOB B 00pa30BaHUU M Pa3pyIICHUU MeperHos (rymyca). Bnusuaue oOpa-
OOTKHM TOYBBI M BHECEHHS] MUHEPAJIbHBIX YIOOPEHUN Ha NEeSTEIHHOCTD
MUKpPOOPraHu3MOB. BiusiHue Menuopanuu mo4ys Ha MUKpPOOUOJIOTHYE-
CKHE TPOLIECCH U COCTaB MUKPOOPraHU3MOB. BinsHue ceBooOOpOTOB U
MOHOKYJBTYP Ha MUKPOOPTaHU3Mbl TIOYBBI

Muxpodnosnoruss KOpMoOB

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

Mukpoouo10rusi NPOAYKTOB *KUBOTHOBOJICTBA M NTHIEBOACTBA
N3meHenne cocraBa MUKPOOPTaHU3MOB MOJIOKA TTPH XPaHEHUH U TPAHC-
nopTHpoBKe. /IMHaMHuKa MUKPOOHOIOTUYECKHX U OMOXUMHUECKUX MPO-
IIECCOB B MOJIOKE. MHUKPOOMOIOTHYECKAs XapaKTEPUCTHUKA 3aKBACOK.
CaHHUTapHO-TUTMEHNYECKUIM KOHTPOJIb IPOU3BOJICTBA MOJIOKA U MOJIOY-
HBIX MTPOAYKTOB. MUKpOOHOIOTHS Msica U MSCHBIX MpoaykToB. Conmep-
J)KaHHWE W pachlpe/eIeHue MUKPOOPraHU3MOB B MsCE MPU XPaHEHUHU.
MuUKpOOHOIOTHS SIUIT CETHCKOX035HCTBEHHON TITUITHI

Hrtoro
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10%

4.3 Coaepxanue JJaOOPATOPHBIX 3aAHATHIH

/o

HaunmenoBanue 1ab0opaTOpHBIX 3aHITHI

KomnnuectBo
4acoB

HpaKTI/I‘{CCKaﬂ Ioa-
TOTOBKa

—

Muxkpockon

—+

Meroas! IPUTOTOBICHUS IPENAPATOB MUKPOOPTraHU3MOB

N

+

Mukpobuosiornyeckas TeXHUKA M anmnapaTypa

N

+




[TpuroToBneHNe NMUTATENHHBIX CPEN 4 +
KonndecTBeHHBIN y4eT MUKPOOPTraHU3MOB B Bojie. CaHMTapHas OLIEHKA +
BOJIbI
6 KonnyecTBeHHBIN yueT MUKpOOPTaHU3MOB B TIouBe. BrieneHue 6akrepuit 4 +
B YHCTYIO KYIBTYPY
7 | MonoYHOKHCIIOE, MACISTHOKKCIIOE U CITUPTOBOE OPOKEHHE 2 +
3 AMMOHUUKAINS OSIKOBBIX BEIIECTB U MOYEBHHBI. A30TO(OUKCUPYIOIIINE ) +
Oakrepuu. bakrepuanbHbie ynoOpeHUs
9 | IlpeBpanienne MUKpOOpraHu3MaMu coenHeHui Gocdopa, cepsl, xenesa 4 +
10 HccnenoBanue snupUTHON MUKPODIOPHI 3epHA K MUKPOOHOIOTHYECKHIA 6 +
aHaJIu3 cusoca
11 | Mukpo6uosiorust MOJI0Ka M MOJIOUHBIX MPOIYKTOB 6 +
12 | MukpoOuosiorus Msica u siuil 6 +
Hroro | 48 20%
4.4 Copaep:xkaHne NPAKTUYECKUX 3aHATHI
[TpakTHyeckue 3aHATHS HE TPEyCMOTPEHBI YUEOHBIM TLIIAHOM.
4.5 Buabl u conepkaHue CaMOCTOATEIbHOI Pa00ThI 00yYAKIIHUXCS
4.5.1 Buasl caMOCTOSTEIbHONU PabOThI 00yUarOIIHXCS
Bunsr camoctosiTenbHON paboThl 00yUYarONIXCs KonuuectBo uacos
[ToaroroBka k 1a60pPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja0OPATOPHBIX o4
pabot
BrinorHeHNE KOHTPOJIBLHON pabOTHI -
CaMocCTOsITENIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 19
IToaroroBka K MpOMEXKYTOYHOM aTTECTALUH 10
Hroro 53
4.5.2  CopaepxaHue CaMOCTOSTEIbHONU PabOThI 00yJarOIIUXCS
Ne KonunuectBo
HaumeHnoBanue TeM 1 BOIPOCOB
n/m 4acoB
1 [Ipyu4nHBI TOPUX CETBCKOXO03AMCTBEHHON NMPOAYKIIMN U BO3MOXHOCTH €€ IIpeay- 1
MPEXICHUS.
’ [Tonydenue raunepuHa Mpyu CIUPTOBOM OPOKEHUHU TIPU U3MEHEHUHU YCIOBHMA BbI- 1
paIMBaHUsl TPOAOKEH.
3 Hcnonb3oBaHue OpOKIKEN B CIUPTOBOW MPOMBILUIIEHHOCTH, BUHOAEIINH, TUBOBA- 1
) peHuu, XJIe00neYeHNH, PY U3TOTOBJICHUH Kedupa.
3Ha4YeHrEe MOJIOYHOKHUCIIOTO OPOXKEHUS B MMUIIEBOM MPOMBIIUIEHHOCTH U OBITY
4. (TIp¥ KOHCEPBUPOBAHUH, MTOJTYYCHUH MOJIOYHON KHUCIIOTHI, MPOU3BOJICTBE KUCIIO- 1
MOJIOYHBIX MPOJYKTOB, ChIpa)
5. 3HaueHNE MOJIOYHOKHUCIIOTO OPOKEHUS IPU CUIIOCOBAHUH U CEHAXKUPOBAHHUH 1
KOPMOB
6. Jpixanme Mukpo06oB (katabonm3m). TUTIBI TpIXaHUS. 1
7. [Tutanne MukpoOoOB (aHab0IM3M). TUTIBI TUTAHMS. 1
8. Posib (hepMEHTOB B )KHU3HEACITEIHHOCTH MUKPOOPTaHU3MOB. 1
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9 Paznuune peakiuii BereTaTHBHBIX KJIETOK MUKPOOPTAaHU3MOB M SHAOCIIOp OaKTe- 1
puil Ha BHEIIHUE BO3ACHCTBHUS.
10. | 'enHas uHXXeHEepHUsi B MUKPOOHOJIOTHH. 1
1 Cnoco0ObI pa3MHOKEHHUS MMPOKAPUOT (OaKTepuid, aKTHHOMHUIIETOB, ITMaHOOaKTe- 1
" | puit).
12. | Kancynsl (M CIU3UCTBIE CIIOH) 1
13. | KneTo4Hble CTEHKH IPaMIIOIOKUTEIbHBIX U TPAMOTPUIIATEIBHBIX OaKTEPHA. 1
14. | UcTopust MUKpOOHOJIOTHH. 2
15. | Mukpoopranu3Mbl MOYB Pa3IUIHBIX TUIIOB 2
16. | Hakomnenue rymyca u popMupoBaHHe CTPYKTYPHI IIOUYBBI 2
17. | XapakTep B3aMMOOTHOIIEHUN MEXKITY MUKPOOPTraHU3MaMH 2
13, AHTaroHUCTUYECKOE JeHCTBUE SMU(PUTOB K (PUTONATOI€HHBIM MHUKPOOPTaHU3- ’
MaMm
19 EcrecTBenHas MUKpoQII0pa HOBEPXHOCTH pacTeHUH (cTeOeid, INCTHEB, TUI0I0B 2
" | m oBOIIEH)
3aBUCUMOCTh COCTaBA AMU(PUTHBIX MUKPOOPTaHU3MOB OT BH/Ia, COPTA, CTAJAUN
20. | pa3BUTHA pACTEHUS, HACEKOMBIX, KJIMMAaTa, MECTOMOJIOKEHHS (OTKPBITHIA WIIH 3a- 2
IIMLICHHBIA [PYHT)
1. KO?HGBBIG (pu30IIaHa) ¥ MPUKOPHEBBIE (prU30ocdepa) MUKPOOPTaHU3MBI pacTe- ’
HUM
2. PusocdepHbie 1 MoUBeHHBIE MUKPOOPTaHU3Mbl KaK HHTHOUTOPBI POCTA pacTe- )
HUH, IPOIyLHUPYIOIINE GUTOTOKCUHBI
3. CeHo 00BIKHOBEHHOE 1 Oypoe. «bypoe» CeHO Kak pe3yinbTaT yMepEeHHOTO TePMO- )
reHes3a, 00yCIOBIEHHOTO KU3HEESTEIIbHOCTHI0 MUKPOOPTraHU3MOB
o Muxkpo6uoiorndeckre Nporeccsl Ipy TopsYeM U XOJIOAHOM crocode CHII0coBa- ’
HUS ¥ UX PETYJIUPOBaHUE
75 CenaxxupoBaHue (M 36pHOCEHAX) KaK CIIOCO0 MPUTOTOBJICHUSI KOpMa Ha OCHOBE ’
" | co3ganust «pU3HOIOTHYECKON CYXOCTH» ISl MUKPOOPTaHU3MOB
26. | CanuTapHO-NOKa3aTeIbHblE MUKPOOPTaHU3Mbl KOPMOB 2
7 CaHUTapHO-TUTUEHUYECKUI KOHTPOJIb MPOU3BOICTBA MOJIOKA M MOJIOYHBIX ITPO- )
JYKTOB
28. | Mukpobuosiornyeckas XapakTepUCTHKA 3aKBaCOK 2
29 Hcrounnku 6akTepruaibHOTO 00CeMEeHEeHHs Msica (TIEpBUYHAS M BTOpUYHAs Oak- ’
" | TepuanpHas 00CEMEHEHHOCTB)
30. | MukpoOuoJIOTHs SUIl CENHCKOX035HCTBEHHON TITHIIBI 2
31 CoBpeMeHHBIE SKOJIOTUYECKH Oe30IacHbIe TEXHOIOTUN TepepabOTKH OTXO0/10B ’
YKUBOTHOBOJICTBA
3 [lonydyenne MONEKYISIPHOTO BOJIOPO/A, CIUPTOB, all€TOHA U JPYTUX IPOAYKTOB )
U3 OpPraHNYeCKUX OTXOJI0B
33 [IpombInIIEeHHOE MOTy4YeHHuE KOPMOBBIX 100aBOK M3 OTXO/I0B CEIBCKOTO XO035H- )
CTBa
HTroro 53

5  Y4eOHO-MeTOAMYECKOE 00ecledeHue CaMOCTOATEIbHO PadoThl 00yYAOIIMXCS
Mo JUCHUIJIMHE

YyebHOo-MeToanueckue pazpadotku nMmeroTcs B Hayunoit 6ubimoreke ®I'BOY BO HOxHo-Ypans-
ckuit [AY:

1. Muxkpobuonorus [DIEKTPOHHBIN pecypc] : METOA. yKa3. K CaMOCTOSITEILHOM paboTe 1o JUCITH-

IUTMHE U1 CTYJIEHTOB arpOHOMHUYECKOTo (hakynbrera ouHOW (opMBbl 00ydeHUs, 00yJarOMUXCsl O TPO-

rpaMmam OakanaBpuaTa 1Mo HarpaBieHusM moAroToBku: 35.03.03 Arpoxumus W arpornodBOBEICHHE,
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35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHoaorus npou3BoACTBa U epepadOTKU CEllb-
cKkoxo3siicTBeHHOM npoaykuuu] / coct. Yunsiera 10.3. ; FOxHo-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

6 @DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4aIOIIMXCS MO
JUCIHUILINHE

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydaronuxcsi TpedoBanusim ®I'OC BO
pa3paboTaH GOH]I OLIEHOYHBIX CPEICTB I TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS TIPOMEXKY-
TOYHOU arrecralmuu 06yqa}0mnxc;1 110 JUCLIUIIJINHE. CDOHI[ OLCHOYHBIX CPCACTB NPCACTABJICH B HpI/IJIO)Ke-
HUU.

7  OcHOBHasi M JONOJTHHUTEIbHAS y4eOHas JUTEPATypPa, He00X0AMMAs ISl OCBOCHHS
AUCHMILTUHBI

OcHOBHas ¥ IONIOJHUTENIbHAS yyeOHas tuTepaTypa umeercs: B Hayunoit 6u0nmnoTexe 1 3JeKTPOHHOM
nHpopMmanmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas:

1 Mukpo6Guosorus : yaedHoe mocodue st By30B / P. I'. 'ocmanos, A. K. INanmuymnun, A. X.
Bounkos, A. U. U6parumoBa. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 496 c. — ISBN 978-
5-8114-8107-1. — TekcT : anexkTpoHHbIN // JlaHb : »MeKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/171851

2 Kasumupuenko, O. B. IIpaktukym mo mukpoouonoruu : yaeonoe mocooue / O. B. Kazumup-
yeHnko, M. 0. Kotnapuyk. — 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 mukpooOuosorus : yaeonoe nocooue / P. I'. 'ocmanos, A. X. Bonkos, A. K. T'a-
muynauH, A. W. U6parumoBa. — 3-e u3a., crep. — Canxkr-IlerepOypr : Jlans, 2022. — 252 ¢. — ISBN
978-5-8114-1094-1. — Tekcr : anexkTpoHHbIH // Jlanp : snekTpoHHO-OMONMMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/212729

4  CanuTapHass MUKpOOHOJOTHs [DIEKTPOHHBIN pecypc]: yueoHoe mocodue / H.A. Oxepenosa,
A.®. Imutpues, B.}O. Mopo3os u np. ; PenepanabHoe TOCYAapCTBEHHOE OI0/PKETHOE 00pa30BaTebHOE
YUpEKIECHUE BBICIIETO TPodecCHOHAIBHOTO 00pa3oBanrs CTaBpOMOIbCKHI TOCY1IapCTBEHHBIN arpapHbIi

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

1. Kpatkwuii ciioBapb MUKPOOHOIOTHYECKUX, BUPYCOJIOTMUECKUX, UMMYHOJIOTMUECKHUX U SITU300TO-
Joru4yeckux TepMuHOB : ciaoBapb / P. I'. 'ocmanos, H. M. Konerues, A. A. Houukuii, P. X. PaBuiioB. —
Cankr-IlerepOypr : Jlans, 2022. — 304 c. — ISBN 978-5-8114-2413-9. — TekcT : a1eKkTpoHHbIH // JlaHb
: aNeKTpoHHO-OMbmmoTeuHas cucrema. — URL: https://e.lanbook.com/book/209702

1 3ro3umna, O.B. O6mas MukpoOuonorus : nadoparopusiid npaktukym / O.B. 3r03una ; TamO0B-
CKHUl TOCYJJapCTBEHHBIN TeXHUYECKU yHUBEpCHUTET. — TamMO0B : TaMOOBCKUII rOCyJapCTBEHHBIH TeXHUYE-
ckuii yauBepcuter (TI'TY), 2015. — 82 c. : wmn. — Pexum goctyma: 1o TOAMHCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

2 Caxapoga, O. B. O6m1ast MUKpoOHOIOTHS M 00111asi CAHUTapHAsE MUKPOOHOJIOTHS : y4eOHOE T10-
cobue / O. B. Caxapona, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Canxrt-IletepOypr : Jlans, 2022. — 224 c.
— ISBN 978-5-8114-3798-6. — Tekcr : 31ekTpoHHBIi // JlaHb : 31eKTpOHHO-O0UOIMOTeYHas cucTemMa. —
URL.: https://e.Janbook.com/book/206942

3 Psabuesa, C. A. MukpoOnoyiorusi Mojoka u MojouHbiX npoaykTos / C. A. Psobuera, B. U. Ta-
uuHa, H. M. [1anoBa. — 5-e u3n., crep. — Cankr-IlerepOypr : Jlanbp, 2022. — 192 ¢. — ISBN 978-5-507-
45229-3. — Texct: o>nekTpoHHbI // Jlanp : »3aekTpoHHO-OMONMmoreynass cucrema. — URL:
https://e.lanbook.com/book/262502
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4  CanurapHas MUKpoOuosorus : yueonoe nocodbue / H. A. Oxepenosa, A. @. [Imutpues, B. 1O.
Mopo3zos [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 TMPOAYKTOB : y4deOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkaszckuii ¢enepanbubiii yHHUBepcuTeT. — CTaBpOIOIbD :
Cesepo-Kaskaszckuit ®enepanbubliii yauBepcuteT (CKOY), 2016. — 196 c. : un. — Pexxum gocryma: mo
noxmnucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

6 Psbuea, C.A. MukpoOHOJIOTHS MOJIOKa M MOJIOYHBIX MPOAYKTOB : ydeOHOe mocobue /
C.A. PsbueBa, M.H. [TanoBa ; MunuctepctBo oopazoBanus u Hayku P, CeBepo-KaBkasckuii henepainb-
HbI yHUBepcuteT. — CraBponods : CeBepo-KaBkasckuit ®@enepanbubliii yausepcurer (CKOY), 2017. —
220 C. : W — Pexum JOCTyMa: o IIOJMNCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=467286

7 Ileryxosa, E.B. MukpoOuosiorus muimeBsIx Mpou3BOACTB : yueOHoe nmocodue / E.B. TleTyxoga,
A 1O. Kpeiannkas, JI.O. Pxeunnkas ; @enepaibHoe areHTCTBO 10 oopazoBanuto, ['OY BIIO Kazanckuit
rOCYJIapCTBEHHBI TEXHOJOTMYeCKUil yHuBepcuTeT. — Kazanp : KazaHckuil HaydyHO-UCCIEI0BaATEIbCKHI
texHonornueckuit yausepcurer (KHUTY), 2008. — 150 c. : un. — PexxuM gocryna: mo HMOANHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=258992

8 Pecypchbl 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 6udnmmoreka ONLINE http://biblioclub.ru

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

b=

9 MeToauuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B HayaHoit Oubiamnorexe u 3JIeKTpOHHON HHGOP-
MalroHHo-o0pa3zoBaTensHoi cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1.  Mukpobuosorust [DIEKTPOHHBIN pecypc] : METO. yka3. K Jal. 3aHATUAM [JUIsl CTYJEHTOB
arpOHOMHUYECKOTo (hakynpTeTa, 00yJaromuxcs 1Mo mporpaMmaM OakanaBpuara 1o HampaBICHUSM MOArO-
toBkH: 35.03.03 Arpoxumms u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBoiacTso,
35.03.07 TexHONOTHS MPOU3BOJICTBA U IEPEPAOOTKHU CENBCKOXO3SIICTBEHHOM MPOoIyKInu] / cocT. UnHsieBa
10.3. ; IOxHo-Ypansckuit 'AY, Uncturyt arposkonorun .— Muacckoe: FOxuo-Ypansckuii 'AY, 2020
.— 55 c. — loctyn u3 nokanbHOM cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxpl17.pdf

2. Muxkpobuonorus [DIEKTPOHHBIA pecypc] : METO/. yKa3. K CaMOCTOATEIbHON paboTe Mo JInc-
IUIUTMHE [T CTY/IGHTOB arpOHOMUYECKOT0 (hakysnbTeTa O4HON (HopMbI 00ydeHus1, 00yJaromMXCsi O Po-
rpaMmam OakanaBpuaTa 1Mo HarpaBieHUsM moAroToBku: 35.03.03 Arpoxumus W arponodBOBEICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHoaorus nponu3BoACTBA U NEpepadOTKU CEllb-
cKoxo3siicTBeHHOM npoaykuuu] / coct. Yunsiera 10.3. ; FOxuo-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: HOxHo-VYpansckuii I'AY, 2020 .— 27 c. — loctyn u3 nokansHoW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydanos, A. M. MukpoOuoiorus : yaeOHO-MeToanueckoe nocodue / A. M. Tpydanos. —
Apocnasns : ApocnaBckas [[CXA, 2017. — 82 c. — TekcT : anekTpoHHbIH // JIaHb : 37eKTPOHHO-0MOIHNO-
teuHas cucreMa. — URL: https://e.lanbook.com/book/131308

4. Mukpo6HOiorus : METOAUYECKHE YKa3aHUs JJIs JJaOOpaTOPHBIX 3aHATHI 00ydaroImuXCs 10
nporpaMMaM OakanaBpuara HampasieHue noarotoBku 35.03.04 Arponomus (04Hasi U 3a04Has (POPMBI
o0yuenwust) / cocraBurenb Yunsena 1O. 3. ; FOxHo-Ypansckuit 'AY, UncTuTyT arposkonoruu. - Muac-
ckoe: IOxuo-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 NudopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIEeCTBJICHUH 00pa30BaTeIbHOIO
npouecca no AMCUMILINHE, BKIIYAas NepeYeHb NPOrpaMMHOrI0 odecreyeHus 1
HH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

[TepeyeHb JIMIIEH3MOHHOTO MPOTPAMMHOTO OOecIieYeHUs. PEKBU3UTHI MOATBEPIKIAIONIETO JTOKY-
MEHTAa!

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 mis 6uzneca, JInneH3noHHbIH 10roBOp Ne
64/44/93A/22 ot 13.10.2022

11 MarepuajbHO-TeXHHYeCKasi 0a3a, He00X0oaUMAas J1JIs1 OCYlIeCTBJIeHUsI 00Pa30BaTEJIbLHOI0
npouecca no JMCUMIUInHE

Y4yeOHble ayIMTOPUN IJI MPOBEACHUA 3aHATHI, MPEIYCMOTPEHHbIX MPOrpPaMMoOii, OCHAIEH-
Hble 000PY/10BAaHUEM U TeXHHUYECKMMU CPpeACTBAMHU 00y4YeHHs
1. JlabopaTopusi MukpoOuosioruu u pusuosioruu pacteHuit Ne 204, ocHaneHHas 000py0BaHUEM ISt
NpOBeICHUS TaOOPATOPHBIX 3aHATHH.
2. YueOHas ayiuTOPUS 715l POBEACHUS 3aHATUHN JIeKITHOHHOTO THIa Ne 217, 202, ocHaIIEHHBIE MYJIb-
TUMEINIHBIM 000pYIOBAHUEM: KOMITBIOTED, BUICOMIPOCKTOP.

IoMemeHus AJis1 CAMOCTOATENIbHOM PadoThl 00yUAOIIMXCS
1. ITomemeHus 1UIsl CaMOCTOSATEILHON paboThl oOyvaronuxcs — ayautopus Ne 111a, 108, ocHamieH-
HbIE KOMIIBIOTEPHON TEXHUKOM C MOJAKIIOUYEHUEM K ceTH «/HTepHeT».

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00yYeHU:

1. Muxpockon XS 90.

2. Becw BJITD-150.

3. Muxkpockon «buomnam» JI-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 METAI-CTEKIIO.

9. Ob6myuarens OBHII 1x30 HacTeHHO-TTOTOIOYHBIN |-7TaMITOBEIH.
10. Crepunuzarop naposoii 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.

KoMniereHium 1 MX MHAUKATOPBI, (pOpMHUPYeEMBbIE B IPoLecCe OCBOCHUS IMCUMILIUHBI
OIIK-1. CriocoGeH pemiaTh TUIIOBBIE 3371a91 TPOGECCHOHATBHON IeATEIFHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKUX U €CTECTBEHHBIX
HayK C MpUMEHEHHEM HH()OPMALIMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH.

OUCUUIUIMH IS PELIEeHUs
CTaHJAPTHBIX 3a/1ad B 00Ja-
CTHU aI‘pOHOMI/II/I C anMeHe—
HUEM HWH(OPMAIMOHHO-KOM-
MyHI/IKaI_II/IOHHBIX TEXHOJIO-
rui

HOHAYYHBIX JUCUUIUINH, SB-
JIEHUM W TMPOLIECCOB, B TOM
YHClIe CHCTEMaTuKy, Mopdo-
JIOTUIO  MHKPOOPTAHH3MOB;
MOYBEHHBIX MHUKPOOPraHU3-
MoB — (51.0.20-3.1)

CTBCHHOHAYYHbIX OUCHUIIJIMH
B TNpodeccCHOHATBbHON Jesi-
TCJIIbHOCTH, YIPABJIATL MHUK-
pOOHONIOTUYECKOW aKTHBHO-
CTBIO IIOYBBI, HCIIOJIB30BAThH
WHQPOPMAIIMOHHBIE TEXHOJIO-
I'nn

- (b1.0.20-Y.1)

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

Kon u HauMeHOBaHUE UHIH- dopmupyembie 3YH
KaTopa JIOCTHKEHHSI KOMITE- Haumenosauue
TeHIHH 3HAHUS yMEHUs HaBBIKHA OIICHOYHBIX CPEJICTB
NJI-1onx-1 OO0yuarommiics noipkeH | OOydvarontuiics noiokeH | OOydvarornuiics nosbkeH | Tekyiast aTTecTaius:
Ucnons3yeT OCHOBHBIE 3a- | 3HATH: YMETh: UCIOJIb30BATh OCHOB- | BJIAJIETh: - OTYeT Mo JIabopaTopHOU
KOHBl €CTECTBEHHOHAYYHBIX | OCHOBHBIC 3aKOHBI €CTECTBEH- | HbIC 3aKOHBI U TIOHATHS €CTe- | METOJaMH MPUTOTOBIICHUS | paboTe;

- YCTHBIU OTBET;
- TECTUPOBAHHUE.

IIpomexxyTouHasi arrecra-
ous:
- 9K3aMeH
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2. Hoxa3aTe.Jm, KPUTEPUMA U HIKAJIA OUCHUBAHUA HHIAHUKATOPOB AO0CTUKCHU A KOMIIeTeHIIM it

Kputepun u mkasa olleHUBaHUS pe3yJabTaToOB 00YUYeHHS MO JUCHUIUINHE

dopmupyemsbie
3YH HenocraTouHnslil ypoBeHb JlocTaTo4HbIA YPOBEHB Cpennuii ypoBeHb Bricokuii ypoBeHb

b1.0.20-3.1 OOyuaronuiicsi He 3HaeT ocHOBHBIX | OOywarommiicst ciiabo 3HaeT ocHOB- | OOydarommiics 3HaeT MeToabl npu- | OOyuaroluiics 3HAeT NpaBuUiIa U Me-
3aKOHOB €CTECTBEHHO-HAYYHBIX JUC- | HbI€ 3aKOHBl €CTECTBEHHO-HAYYHBIX | MCHEHUS OCHOBHBIX 3aKOHOB €CTE€- | TOJbl MPUMEHEHHS OCHOBHBIX 3aKO-
IMIUTHH, ABIEHHH ¥ TIpotieccoB IMPH | AMCLMIUIMH, SBICHHUI U MPOLECCOB, | CTBCHHO-HAYYHBIX AMCLMIUIMH C HE- | HOB CCTCCTBEHHO-HAyYHBIX IHCLIU-
PCLLICHNN CTAHAAPTHBIX 3aja4 B 00- | HA KOTOPBIX OCHOBaHbI IPUHLWIIB | 3HAYMTCIBHBIMU OIIMOKAMH U OT- | IUIMH HA MX [EPECEUCHUH C Tpebye-
JIACTH arpodKONIOTHH, arpoxuMuy u | ACHCTBHS  OOBEKTOB  MPOMECCHO- | JAeIbHBIMH IpObesamMu MOH CTETICHBIO MTOJHOTHI ¥ TOYHOCTH

arponoYBOBEICHNS HaJIbHOM AeATEeIbHOCTH
b1.0.20-V.1 OOyuaronuiicss He ymeeT Uconb30- | OOyuatomuiicss cmabo ymeer wuc- | OOydaromuiicss ymeeT omnmchiBaTh | OOyJaromUNCs yMeeT OIHMCHIBATh
BaTh OCHOBHBIC 3aKOHBI U IOHSATHS | IOJIb30BATh OCHOBHBIC 3aKOHBI U I10- | IOHATHHHYI0O W MaTeMaTHYECKYIO | MOHSTHHHYI0 M MaTeMaTHYECKYIO
€CTECTBEHHO-HAYYHBIX IUCIUIUIMH B | HATUSl €CTECTBEHHO-HAy4YHBIX JAWC- | KapTHHY SBJICHUI, BOHUKAIOIINX HA | KAPTUHY SIBJICHH, BOSHUKAIOIINX Ha
podeCCHOHANBHON JESTeNbHOCTH, | LMIUIMH B NMPOQECCUOHATIBHON Jies- | IIEPEeCeYeHNH  €CTECTBEHHO-HAay4- | NIEPEeCEYeHUH  E€CTECTBCHHO-HAyY-
UCIIONIb30BaTh ~ MH(OpMALMOHHBIE | TEIBHOCTH, HCHOJIb30BaTh HMH(GOpP- | HBIX MAWCHMIUINH C HE3HAYWTENb- | HBIX JUCLHUIUIMH U yMEET YIPaBIsATh
TEXHOJIOTUHI MalMOHHBIE TEXHOJIOTHH HBIMHM 3aTPYJIHEHHSMH, HCIIOIb30- | MUKPOOHOJIOTHYECKOM AKTHBHO-
BaTh MH(POPMAIIOHHBIE TEXHOJIOTUH | CTBIO IOYBBI, UCIOIH30BATh HH(HOP-

MAaIOHHBIE TEXHOJIOTHHI

b1.0.20-H.1 OOyuatomuiics He Biageer Mero- | OOydwaromuiics ciabo BiajeeT Me- OOyJarouuiics BIaceT METOAaMHU OOy4aronuiics BIajgeeT METOAaMU

JaMU MPUTOTOBJICHUS ITPEIapaToB U
MUKPOCKOITNHU

TOJAaMU IMPUTOTOBJICHUS Iperapa-
TOB U MUKPOCKOIITUHN

IIPUTOTOBJICHUS MIPETIApaToOB U MUK-
POCKOIMHY C HE3HAUUTENbHBIMH 3a-
TPYIHEHUSIMH

MPUTOTOBJICHUS MPETAPATOB U MUK-
POCKOMHUH ¢ TpeOyeMOii CTETICHBI0
MOJIHOTHI ¥ TOYHOCTH
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3. TumnoBbie KOHTPOJIbHBbIE 32/1aHUA U (WJIN) HHbIE MATEePHAJIbl, HEOOXOAMMbIE 1JIf
OlleHKH 3HAHUI, yMeHH i, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, CGOPMUPOBAHHBIX B
npoiecce 0CBOCHUS JUCHUIIMHBI

TunoBble KOHTPOJIbHBIE 3a/laHUSI U MaTepUAIIbl, HEOOXOAUMBIE JIIsl OLIEHKU 3HAaHUN, YMEHUHN U
HaBBIKOB, COJIEPIKATCS B YU€OHO-METOINYECKUX pa3paboTKax, MPUBEICHHBIX HIKE.

1.  Mukpobuosorust [DAEKTPOHHBIA pecypc] : METOI. yKa3. K J1ad. 3aHATHAM [JII CTYIACHTOB
arpoOHOMHUYECKOro (pakynpTeTa, 00yJaromuxcs Mo nporpaMmmam OakajaaBpuaTa 1o HallpaBICHUSIM TOT0-
toBkH: 35.03.03 Arpoxumusi u arpomouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamoBojactso,
35.03.07 TexHoMOTHSs TPOU3BOJCTBA U MEPEPAOOTKH CENbCKOXO3SIMCTBEHHON poayKiuu] / coct. YuHs-
eBa }0.3. ; FOxHo-Ypanbsckuii ['AY, MactutyT arposkosiorun .— Muacckoe: FOxHo-Ypansckuii 'AY,
2020 .— 55 c. — octyn u3 nokanbHOU ceth MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpobOuonorus [DIEKTpOHHBIN pecypc] : METO. yKa3. K CaMOCTOSITEIbHON padoTe 1o
JUCLUUIUIMHE [JUI1 CTYICHTOB arpOHOMUYECKOTO (aKyabTeTa OYHON (OpMBI 00yUeHHUS, 00yHaArOIIUXCS
0 IporpaMmam OaxkaiaBpuaTa Mo HanpabjieHusM moarotToBku: 35.03.03 ArpoxuMus u arporoYBoBeIe-
Hue, 35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHomorust mpoM3BOACTBA U NTEPEPadOTKH
CeIbCKOXO03sKcTBeHHOM Tpoaykiuu] / coct. Uunsena 10.3. ; FOxnHo-Ypansckuii ['AY, UacTUTyT arpo-
skosnoruu .— Muacckoe: FOxno-Ypansckuit I'AY, 2020 .— 27 c. — Joctyn u3 jokansHoil cetnu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydanos, A. M. MukpoOuoinorus : yaeOHo-meToanueckoe mocobue / A. M. TpydaHnos.
— Spocnasinb : Apocnackas 'CXA, 2017. — 82 c. — TekcT : 31meKTpoHHBIN // JIaHb : 31EKTpPOHHO-
o6ubnuoreuynas cucrema. — URL: https://e.lanbook.com/book/131308

4. MukpoOuoa0orus : METOIUYECKHE YKa3aHUs AJIs JJa0OpaTOPHBIX 3aHATHI 00ydaromuxcs 1mo
nporpaMMmaM OakanaBpuara HarpasiieHHe noArotoBku 35.03.04 Arponomust (04Has ¥ 3a04Hasi (HYOPMBI
oOyuenwust) / cocrautens Yunsena 0. 3. ; FOxuo-Ypansckuit 'AY, UHCTUTYT arposkonoruu. - 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. MeToauveckne MaTepPHAJIbl, ONIpeeJA0NIIUe MPOoueIyPbl OlCHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJILHOCTH, XapaKTePU3YIIUX chOPMHUPOBAHHOCTH
KOMIIeTeHIU
B nanHOM pazzesie MeTOuYeCKue MaTepralbl, ONPEACISIONINE NPOLIEAYPhl OLICHUBAHKS 3HAHUM,
YMEHUM, HaBBIKOB M(MJIN) OMbITA AEATEILHOCTH, MO JUCHUIIINHE «be30MacHOCTh KU3HEACSITEIIbHOCTH,
MPUBEAECHBI TPUMEHHUTEIBHO K KaXIOMY M3 UCMOJb3YEMbIX BUJIOB TEKYIIIETO KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTeCTAIlMH 00YUYaIOIIUXCS.

4.1. OueHo4Hble cpeacTBa IS IPOBECHNS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPaKTHYeCKO MOAT0TOBKH

4.1.1. OuenuBanue oT4eTa 10 J1abopaTopHOU paboTe

OtyeT o 1abopaTopHO PabOTE UCTIOIB3YETCS IS OIICHKHA KaueCcTBa OCBOCHHS 00yUJatOIUMCS
OCHOBHOH IpodeccHOHATBHON 00pa30BaTEIbHON MPOrpaMMBl MO0 OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nep>kanue u Gopma otyera 1mo JadopaTOpPHBIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHHUAX K Jia-
6oparopHbM padoram (1. 3 ®OC). Conepxanue oT4eTa U KPUTEPHU OLICHKH OTueTa (Tabi.) J0BOAATCS
710 CBEIICHUS 0OYJaIONINXCsl B HAYaJIe 3aHITHH.

| Ne ‘ OneHouHbIE CpPEACTBA ‘
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TunoBbie KOHTPOIBHBIC 3aJaHUS U (WJIH) UHBIE MaTEPUAITBI, HEOOX 01~
MBbI€ ISl OLICHKU 3HAHUW, YMEHU, HABBIKOB U (MJIM) OIbITA AESTEIbHO-

Ko u nanmenona-
HUE€ WHJIUKATOpa

CTH, XapaKTepPU3yIOIUX cHOPMHUPOBAHHOCTH KOMIIETCHIIUI B ITPOIIECCE KOMIIETEHLIUU
OCBOCHMS! JUCLUILIMHBI
1. 1. B ueM pa3nuuus B CTPOEHUHU KJIETOUHON CTEHKH Y I'PaMIIOJIOKUTEIb- NI-1omnk-1

HBIX ¥ TPAMOTPULIATENIbHBIX OaKTepuii?

2. B 4ueM cOoCTOUT TeopeThudecKas OCHOBa METOJIa OKpacKHu OakTepuil 1o
I'pammy?

3. B 4eM cocTouT 0CHOBa METOJIOB BBISIBIICHUS CIIOpP y OaKTepHii?

4. Kakue BKIIFOUEHUS XapaKTePHBI ISl OaKkTepwii?

Hcnones3yeT OCHOB-
Hbl€ 3aKOHBI e€cTe-
CTBEHHOHAYUYHBIX

JUCLMIUIMH JUJIS pe-
IIEHUs CTaHJapTHBIX

3ama4d B o0iacTu ar-
POHOMUH C TIPEMEHe-
HUeM  wuH(popmamm-
OHHO-KOMMYHHKAIIU-
OHHBIX TEXHOJIOTUI

OtueT OLIEHUBACTCS OLIEHKOM «3auTE€HO», «HE 3auTeHO». OIEHKa «3auTE€HO» CTaBUTCS 00yuaro-
muMcs, ypoBeHb 3YH, KOTOpBIX COOTBETCTBYET KPUTEPUSAM, YCTAHOBICHHBIM IS TIOJI0KUTENIBHBIX OLle-
HOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEILHO»). OLIEHKa 0OBSIBISICTCS 00yJar0ImeMycsi HeTIOCpe/I-
CTBEHHO I10CJI€ CJauu OTYeTa.

Hlkana Kpurepun oneHuBaHusi

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;

- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- YMCHHC BBICKA3bIBATh U OGOCHOB&TB CBOM CYXJCHUA IIPU OTBCTC HA KOH-

TPOJILHBIE BOIIPOCHI;

- YMCHHC OIMUCBIBATL U3YYACMBIC SABJICHUS U ITPOLICCCHI;

- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;
- CIOCOOHOCTH pa3peiaTh KOHKPETHBIE CUTYAIlUH (JOMYCKASTCs HATMYUE Ma-
JIO3HAUYUTEIBHBIX OMIMOOK MM HEJOCTATOYHO IMOJIHOE PACKPBITHE COMEpKa-
HH BOIIPOCA UJIN MOTPCIMHOCTh HCIPHUHIHUITNAJIBHOI'O XapaKTCPpa B OTBECTC Ha

BOIIPOCHI).

OlLleHKa «3a4TEHO»

- OTCYTCTBUE HEOOXOJMMBIX TEOPETHUYCCKHUX 3HAHUI; IOMYIICHBI OIIMOKH B
OTIpe/ICJICHUH MTOHATHH U ONTMCAaHUH N3y4aeMBbIX SIBJICHUH M TIPOIECCOB, UCKa-
EH UX CMBICJ, HE IPABIILHO OIEHUBAIOTCS PE3yIbTaThl U3MEPECHHUIA,

- He3HAaHUE OCHOBHOTO MaTepuaja yd4eOHOH MPOrpaMMEl, JOMYCKAIOTCS TPy-
ObIe OIMOKHY B U3JIOKEHUH.

O11eHKa «HE 3aUTEHO»

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS ISl OIEHKH Ka4eCTBa OCBOCHHS 00YUYaIOIUMCSl OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIBHBIM T€MaM WIIU pa3fesiaM IUCHUIUIMHBL. Tect
MPEJICTaBIseT COO0H KOMIUIEKC CTaHIApPTU3UPOBAHHBIX 3aJaHH, TO3BOJISIFOIINNA YIIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUH 1 yMeHu# ooyvaromuxcs. OOy4yaronmmcs BbIIAIOTCS TECTOBBIE 3aaHus ¢ GopMyITu-
POBKO¥ BOITPOCOB ¥ MPEI0KEHUEM BBIOPATh OJMH MTPABWIBHBIN OTBET M3 HECKOJIBKHX BAPHAHTOB OTBE-
TOB.

No OLleHOYHBIE CPEJICTBA

Kox u sHaumenosa-
HUE WHIUKATOpa
KOMIIETEHIIN U

TurnoBbie KOHTPOJBHBIC 3aaHUs U (WJIM) UHBIE MaTepUalIbl, HEOOXO -
MbI€ J1JIsl OLICHKU 3HAHUM, YMEHHM, HABBIKOB U (UJIM) OTIBITA ACSITEIb-
HOCTH, XapaKTePU3YIOMUX C(HOPMUPOBAHHOCTH KOMIIETCHITUI B TIPO-

IIECCC OCBOCHHUA NUCIHUITIIINHBI
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1) K MukpoopranuzMam, He UMEIOIIUM KJIETOYHOTO CTPOCHHMS, OTHO-
CATCS:

1. Gaktepun

2. BUPYCHI

3. IPUOHBI

4. mpocreiiniue

2) BriepBoie yBumen 6akrepuu:

1. A.B. JleBeHryk

2. JI. Tlactep

3. . . MeunukoB

4. P. Kox

3) bakTepuu, nUTarOMMKECs 3a CYET TOTOBBIX OPTraHUYECKUX COEIMHE-
HU:

1. ayToTpodbr

2. reTepoTpodbI

3. mapa3uThl

4. parouuThr

4) baktepun, UCTIONIB3YIOUIME JJISI TOCTPOEHUS CBOMX KJIETOK THUOKCHU]T
yIJIepoJia v JpYrue OpraHudeckrue COeTMHEHUS:

1. retepoTpods

2. mapa3uThl

3. aroruTs

4. ayToTpo(bI

5) Hutpudunmpyromnme 6akTepuu sSBISIOTCS:

1. omurorpoamu

2. (parorutamu

3. ayrorpodamu

4. rereporpodamu

6) OCHOBHBIM DPETYJIATOPOM IOCTYIUIEHUS OPraHUYECKHUX BEIIECTB B
KJIETKY SIBIISIETCS:

1. muTomnazMarudeckas MmeMOpana

2. 9Apo

3. XJIOpOIIACThI

4. mna3sMuabl

7) Mukpoopranu3mbl, KOTOPbIE MPUCTIOCOOUIUCH B MIPOIIECCE IBOIIO-
LMY K HU3KUM TeMIIepaTypam:

1. me30dus

2. ncuxpod sl

3. TepMoUITBI

4. canpoduThl

8) Mukpoopranu3Mbl OJJHOTO BUa WM TIOJIBU/IA, BEIPAIIICHHBIE B 1a00-
PaTOPHBIX YCIOBUAX HA UCKYCCTBEHHBIX MUTATEIBHBIX Cpeax:

1. gncras KyabTypa

2. cMenlaHHas KyJabTypa

3. KJIIOH

4. mramMmm

9) MuKpOOpraHU3MbI TIOYBBI, CIIOCOOHBIC MOTYYaTh HEOOXOIUMYIO UM
SHEPTHUIO OT OKUCIICHUSI MUHEPAJIbHBIX COETUHEHHI:

1. omurorpodsl

2. carpouThI

3. aBTOXTOHBI

4. aBTOTPOdBI

NA-1vks
OO0ecneunBaer 0e3-
OITacHBIC Hn/nnm
KOM(OPTHBIE YCIIO-
BUsI TpyAa Ha pabo-
YeM MeECTE, B T.4U. C
MOMOIIBIO  CPEJICTB
3aIUTEHL.
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10) OcHoBHBIMU (hopMamMu OaKTEpHl SBISIOTCS:
1. Kokku
2. [Tanoukn
3. CiupoxeTsl
4. T'pubsI
5. Pukkercuu

ITo pe3ynbpraTtam TecTa 0OydYalOIIEMYyCsl BHICTABIISICTCSA OLIEHKA «OTIUYHO», «XOPOILO», «yJOBIIE-
TBOPUTEIHHO» WIIU «HEYAOBIECTBOPUTEIBHO».

Kpurepun oniennBanus orseTa (Tadi1.) JOBOJIATCS 0 CBEACHHUS 00yJarOIUXCs 10 Havyajla TeCTUPO-
BaHUs. Pe3ynbraT TecTUpOBaHUs OOBSIBIIAETCS 00yYaIOLUIEMYCsl HEOCPEICTBEHHO TOCIIE €0 CAAYu.

Ihcaza (% upagutstex ovaeton)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Ouenka 3 (yaOBJIETBOPUTEIBHHO) 50-69
OreHka 2 (HeY10BIETBOPUTEIHHO) Menee 50

4.1.3. YCTHBINA OTBET

Y CTHBIN OTBET MPOBOAUTCS JJI1 KOHTPOJISI YCBOCHHUSI CTYIEHTOM 00pa30BaTEIbHON MPOrpaMMBbI IO
paznenam 1, 2 TUCHUIIINHBI, OPraHU3yeTCs Kak yueOHOe 3aHsITHE B BUE cOOeCe0BaHUS IPETOgaBaTes
¢ oOyuaromuMucs. Borpockl kK 3aHATHIO U3J105KeHBI B: MUKPOOHUOJIOTHS | METOAMYECKUE YKAa3aHUs IS
71a00paTOPHBIX 3aHATHH OOyyaromMXCsl MO MporpamMmaM OakalaBpuara HalpaBlIieHHE IOJTOTOBKH
35.03.04 Arponomus (ouHas W 3ao4Hasi ¢popmbl oOydenwms) / cocraButens Yunsera 0. 3. ; FOxHO-
Vpaneckuit I'AY, UHctutyr arposkosoruu. - Muacckoe: FOxHo-Ypansckuit 'AY, 2021. - 43 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

OTBeT OlIEHUBACTCS OLIEHKON KaK «3a4TEHO» WU «HE 3a4TCHO».

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

Hlkana Kpurepun oneHuBaHusi

- CTY/ICHT TIOJTHO YCBOWJI YUeOHBII MaTepua;

- TPOSIBIIIET HABBIKW aHalHM3a, 000OIIEHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIIpUSITHSI HH()OPMALINH;

- Marepuai U3J0KEH I'PaMOTHO, B OIPENEIEHHOMN JIOTMYECKOW MOCIEeI0Ba-
TEBbHOCTU, TOYHO UCTIONb3YETCSI TEPMUHOJIOTHUS;

O1ieHKa «3a4TEHO» - IOKA3aHO YMEHUE WLTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUST KOHKPET-
HBIMU ITPUMEPAMHU, IPUMEHSTh UX B HOBOM CUTYallUH;

- TPOJEMOHCTPUPOBAaHA CPOPMHUPOBAHHOCTH M YCTONYHUBOCTH KOMIIETEH-
LU, YMEHUH U HABBIKOB;

- MOTYT OBITh JTOMYIIEHBI OJIHA-/IB€ HETOYHOCTH MPHU OCBEIIEHUH BTOPOCTE-
MIEHHBIX BOIIPOCOB.

- HE PacKphITO OCHOBHOE CO/IepKaHKie yueOHOro Marepuara,

- oOHapyKeHO HE3HAHUE UM HETTOHUMaHue OOJIbIIeH, UM HanboJiee BayKHOM
YacTH y4eOHOTO MaTrepuaa;

- JOMMYIIICHBI OI_HI/I6KI/I B OIIpCACIICHUN HOHHTHﬁ, IpUu UCTI0JIb30BaHUU TCPMU-
HOJIOTHH, KOTOPBIE HE MCIIPABICHBI MOCIE HECKOJIBKUX HABOMASAIIMX BOIIPO-
COB;

- He ¢(hOpMHUPOBAHBI KOMIIETEHITUH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHMS,
YMCHUS U HABBIKH.

O11eHKa «HE 3aUTEHO»
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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 00pa30BaTeIbHON MPOrpaMMBI IO pa3zenaM AucuuIUInHbl. [1o pesynbraram sk3aMmeHa o0yyaro-
LIEMYCSl BBICTABIISIETCS OLIEHKA «OTJIMYHO», «XOPOILIO», «yJOBJIETBOPUTEIBLHO» UJIH «HEYAOBIETBOPH-
TCIBbHO».

DK3aMeH MO0 JAUCIUIUIMHE TPOBOJUTCS B COOTBETCTBUM C PACIIUCAHUEM MPOMEKYTOYHOM aTTecTa-
L[UU, B KOTOPOM YKa3bIBA€TCsI BPEMsI €ro NMPOBEICHUs, HOMEDP ayAUTOPHH, MECTO ITPOBEICHUS KOHCYJIIb-
Talu. YTBEPKICHHOE paCIUCAHKUe pa3MeliaeTcs Ha WHPOPMAIMOHHBIX CTEHIAX, a Takke Ha oduim-
aJIBLHOM CaiiTe YHUBEPCUTETA.

DK3aMeH NMPOBOUTHS 0 OKOHYAHUH YTCHUS JICKINI U TabopaTopHBIX 3aHATHH. [IpoBoauTCs mpe-
M0/1aBaTesIeM YUTAIOMIUM JIEKIIUU WM MPOBOSIINM Ja0b0paTopHbIe paObOTHI.

YpoBeHb TpeOOBaHMIA IS IPOMEKYTOUHON aTTeCTallud O0YYarONMXCcs yCTaHABIMBaeTCs pabo-
4eil mporpaMMoi TUCHUIIIMHBI U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuio, Jiektopamu. C pasperieHus 3aBeyroniero kadeapoi Ha
9K3aMEHE MOXKET MPUCYTCTBOBATH MpernoiaBaTenb Kadeaphl, MPUBICUECHHBIN I TOMOIIY B IIpUEME K-
3amMeHa. B ciydae OTCYTCTBUS BEAYIIEro MpEenojaBaTesisl dK3aMeH NPUHUMAETCS IMpEenojaaBaTelieM,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIEro Kadeapoil.

[IpucyrcTBUE Ha 3K3aMeHe MpenoaaBaTenel ¢ Apyrux kadeap 6e3 COOTBETCTBYIOMIETO paclops-
KEHUS PEKTOpa, MPOPEKTOpa M0 y4eOHON U BOCIIUTATEIHLHON paboTe WM 3aMeCcTUTENs AupekTopa 1n-
CTUTYTa 1O y4eOHOI paboTe He JOoIycKaeTcs.

Jlng nmpoBeeHus HK3aMeHa BeAyIINii MperoiaBaTeslb HakKaHyHe MOJTy4aeT B CeKpeTapuaTe AUpeK-
TOpaTa 3a4eTHO-3K3aMEHAILIMOHHYIO BEZJOMOCTb, KOTOPasi BO3BPAILIAETCS B CEKPETAPUAT MOCIIE OKOHYAHUS
MEpPOMPUATHS B IEHb IPOBEACHUSI K3aMeHa WJIM YTPOM CJIEIYIOIIETO JTHSI.

DK3aMeHbI TPOBOSATCS 110 OMJIeTaM B YCTHOM WJIM TUCBbMEHHOM BUJIE, THOO B BUJIE TECTUPOBAHUS.
DK3aMeHaIlMOHHbIE OMIIETHI COCTABISAIOTCS 10 YCTAHOBJIEHHON (popMe B COOTBETCTBUU C yTBEPKACH-
HBIMH Kaeapoii SK3aMEHAITMOHHBIMHU BOIIPOCAMHE U YTBEPIKIAIOTCS 3aBEAYIOMNUM Kadeapoi exKeroIHo.
B Ounere comepxutcs 3 TEOPETHUESCKUX BOIPOCa.

DK3aMeHaTOPy MPEOCTABISETCS MPABO 33aBaTh BOIMPOCHI CBEPX OMIIETA, a TAKKE TOMHMO TEOpe-
TUYECKUX BOIPOCOB JaBaTh JUJISl PEIICHUS 33[auM U MPUMEpPbI, HE BBIXOAAIIUE 32 PaMKU MPOHAEHHOTO
Marepuaia 1o u3y4yaeMou AUCIUIUIMHE.

3HaHMsI, YMEHUS U HABBIKU O0yUaIOIINXCS OMPEIEISIIOTCS OLIEHKAMU «OTIIMYHO», «XOPOII0», «y10-
BIICTBOPUTEIIBHO», «HEYIOBICTBOPUTEIHLHO», KOTOPHIE BEICTABIISIFOTCS B 3a4€THO-IK3aMEHAIIMOHHYIO Be-
JIOMOCTbH U B 3aU€THYIO KHIKKY 00y4aroIerocs B JIeHb 9K3aMeHa.

[Tpu poBeIeHNU YCTHOTO PK3aMEHa B Ay JUTOPUU HE JIOJDKHO HaXOIUThCS 0osiee BocbMH 00y4aro-
HIMXCS HA OJJHOTO MPENoJaBaTes.

[Tpu mpoBeIeHNH YCTHOTO IK3aMEHa 00yJaroIIHiics BRIOUPAET SK3aMeHAITMOHHBIN OUIIET B CITy4aii-
HOM TIOpSIZIKE, 3aTeM Ha3bIBaeT (haMUJIHIO, UMS, OTYECTBO U HOMEP SK3aMEHAIMOHHOTO OuieTa.

Bo Bpemst sk3amMeHa 00ydaromuecss MOTYT MOJIb30BAThCS ¢ Pa3pelIeHUs SK3aMeHaTopa Mporpam-
MOH JHUCIUIUIMHBI, CIPABOYHON M HOPMATUBHOM JTUTEPATYPOM, IPYTUMHU TOCOOUSIMH U TEXHUUYCCKUMHU
CpEIACTBaMH.

Bpemst moaroToBKH 0TBETA IIPH c1a4e SK3aMeHa B YCTHOH (hOpMe JTODKHO COCTaBIIsATh He MeHee 40
MUHYT (110 )KeJTaHUIO 00YYaIoLIerocss OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTa — He Oonee 15 mu-
HYT.

OOy4aromuiicst, UCTIBITHIBAIOIIHNIA 3aTPyTHEHUS MPU TIOJITOTOBKE K OTBETY 110 BEIOPAHHOMY UM OH-
JIETYy, UMEET MPaBO Ha BHIOOpP BTOPOro OWJIETa ¢ COOTBETCTBYIOUIMM MPOAJIECHHEM BPEMEHU Ha MOJATrO-
TOBKY. [Ipy OKOHYATETLHOM OIICHMBAHHUK OTBETAa OIICHKA CHIDKAETCS Ha OAMH Oaii. Beimaua TpeThero
OwieTa He pa3peniaeTcs.
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Ecnu oOyuaronuiics siBUJICS HA 9K3aMeH, U, B3SB OWJIET, OTKA3aJICs OT MPOXOXKICHHUS aTTECTAIlUH B
CBSA3U C HEMOJTOTOBIIEHHOCTBIO, TO B BEIOMOCTH €MY BBICTABJISIETCS OLIEHKA «HEYJAO0BIETBOPUTEIBHO.

Hapy1enne quCHUIUTNHBL, CIIUCHIBAHUE, UCIIOJIb30BaHNE 00yUYaAIOITUMUCS Hepa3pelIeHHBIX meyaT-
HBIX U PYKOIIUCHBIX MaTepHaioB, MOOMIbHBIX Telle()OHOB, KOMMYHUKATOPOB, IUIAHIIETHBIX KOMIIbIOTE-
POB, HOYTOYKOB U IPYTHX BHUJIOB JINYHOW KOMMYHHKAITMOHHON M KOMITBIOTEPHOW TEXHUKH BO BpPEeMS aT-
TECTAI[MOHHBIX HCTIBITAaHUM 3ampelieHo. B ciyyae HapymieHus 3Toro TpeboBaHMsI IpenoaaBaTens 00s13aH
YAATUTh 00YYaroIIerocs M3 ayAUTOPUHM W TPOCTAaBUTH €My B BEIOMOCTH OIEHKY «HEYIOBIETBOPH-
TCIBbHO».

BricTaBiieHne OLIEHOK, MOTYUYE€HHBIX ITPU MOABEACHUH PE3YJbTATOB MPOMEKYTOUYHOM aTTeCTaluH,
B 3a4TEHO-2K3aMEHAIMOHHYIO BEIOMOCTh IPOBOAUTCS B MPUCYTCTBUU caMmoro odyuatouierocs. [Ipemno-
JlaBaTeNIM HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIIMCEN O
pe3yabTaTax MpOMEXYTOYHOM aTTeCTallMM B 3a4TEHO-3K3aMEHALIMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH OTMEUAeTCsl B 3aUTEHO-IK3aMEHALIMOHHON BEJOMOCTH CIIOBAMU «HE SIBUJICSI».

Jis oOy4aromuxcsi, KOTopble He CMOTJIM CAAaTh SK3aMEH B YCTaHOBJICHHBIE CPOKH, 3aMECTUTENIEM
JTUPEKTOpa MHCTUTYTA MO0 y4eOHOI paboTe yCTaHABIMBACT MEPHO/] TUKBHIAIIUY 33/I0JDKEHHOCTH. B 3TOT
MIEpUOJI NIPENOIaBaTeNd, IPUHUMABIINE 3K3AMEH, JOJDKHBI YCTAHOBUTh HE MEHEE 2-X JHEH, KOTJa OHU
OyayT MpUHUMATH 330KeHHOCTH. MH(pOopMaIus 0 IMKBUIAIMH 33J0OJKEHHOCTH OTMEYAETCs B dK3aMe-
HallHOHHOM JIUCTE.

OOyuaronimMcesl, MOKa3aBIIUM OTIMYHBIC U XOPOIIKE 3HAHHS B TEYCHHE CEMECTPA B X0JI€ TIOCTO-
STHHOTO TEKYILEr0 KOHTPOJSI YCIIEBAaEMOCTH, MOKET OBITh MPOCTaBJIeHA 3K3aMEHAI[MOHHAs OIEHKa J0-
CpOYHO, T.¢. 6e3 cauu sk3amMeHa. OIeHKa BHICTABISAETCS B 9K3aMEHAIIMOHHBIN JIUCT WIN B 3aY4TEHO-IK3a-
MEHALIMOHHYIO BEIOMOCTb.

WNHBanupl 1 Muia ¢ orpaHUuYeHHBIMU BO3MOKHOCTSIMU 37I0POBbS, MOTYT C1aBaTh SK3aMEHbI B MEX-
CECCHOHHBIH MepHoJl B CPOKH, YCTAHOBIIEHHbIE HHIUBUyalIbHBIM yUeOHBIM M1aHOM. MHBanue! u auma
C OTpaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBbsI, UMEIOILIME HAPYILICHUS OTIOPHO-IBUTATENLHOIO anmnapara,
JOMYCKAOTCS HAa aTTECTAllMOHHBIE UCIIBITAHUS B CONTPOBOXKIEHUH ACCUCTEHTOB-COIPOBOXKIAAIOIIUX.

[Ipouenypa mpoBeACHHS MPOMEKYTOYHON aTTECTAINU JUTSI OCOOBIX CIIydaeB u3ioxkeHa B «[lomo-
KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTanuu odydarommxcs mo OITOIT
OakanaBpuata, crieruanurera u maructparypsi» @I'BOY BO I0xHo-Ypansckuii [AY.

OneHOoYHbBIE CpEeICTBA Kon n naumenoBanue
No SK3aMer WHJIUKATOpa KoMIIe-
TEHIINH
1 1. Tlpeamer, 3amauu, MECTO M POJIb MUKPOOHUOJIOTHH B CHCTEME NJI-1onk-1

OMOJIOTUYECKHX U CeNTbCKOXO3SICTBEHHBIX HAYK. Hcnonszyer OCHOB-

2. Kparkuit uctopudeckuii 04epK pa3BUTHSI MUKPOOHMOJIOTHH KakK | HbIe 3aKOHBI  €CTe-
HayKH. CTBEHHOHAYYHBIX

3. Hcnonp3oBaHWE€ MHUKPOOHMOJIOTHYECKUX TEXHOJOTUW B MpaK- | IUCUMIUIMH IS pe-
THUKE TIPOU3BO/ICTBA CEJIbCKOXO3SIICTBEHHON POYKIUH. LIEHUsI CTaHJIAPTHBIX

4. Hcnonws3oBaHWEe MUKPOOMOJIOTHYECKUX TEXHOJOTUMA B MpakK- | 3aa4 B 00JIACTH ar-
THKE MepepadOTKH CeThCKOXO03IHCTBEHHOU MPOTYKITUH. POHOMHH C MPUMEHE-

5. TlpumeHeHne COBpEMEHHBIX MHUKPOOHMOJIOTHYECKUX METOJOB | HUEM  HH(OpMAIH-
Hay4HbBIX UCCJIEIOBAHUM B arpOHOMHMH. OHHO-KOMMYHHUKAIIU-

6. CucremaTrka MUKpPOOPTaHHU3MOB. OHHBIX TEXHOJIOTHI

7. ®opma U CTPOCHUE MUKPOOPIaHU3MOB.

8. Opranbl epeIBI>KEHUS U TIOJIBH)KHOCTh OaKTEepHid.

9. Kierouynas cTeHka, HUTOIUIa3Ma U BKIIOYCHUSI.

10. [TurmeHTHI OaKTEpUiA.

11. CnopooGpa3oBanue GakTepuii.

12. Puxkercunm (popma, cTpoeHue, pacipoOCTPAHCHHE).

13. Mukonnasmsl u L-opmer 6akTepuii (hpopma, crpoeHue, 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 (popma, CTpOCHHUE, PACTIPOCTPAHEHHE).
Bupycs1 (hopma, ctpoenue, pacnpocTpaHeHue).
MukpomMuneTsl (MpU3HAKH, pPa3MHOXKEHHE, TPeOOBAaHUS K
BHEIIIHUM YCJIOBUSM, KilacCU(UKaLNA).

Apxeobakrepuu (popma, cTpoeHHe, pacIpoCTpaHEHHE).
®dusnueckue GakTopsl (TeMIIepaTypa U BIAKHOCTD).
Crepuinzanus (HarpeBaHUE, BHICYIIMBAHUE U BAKYYM).
@usnueckue GakTopsl (IEHCTBUE BUAUMOTO U3ITYUCHUS).
®dusnueckue GakToOpsI (ICHCTBHE AICKTPUUECTBA).
@usnueckue GpakTopbl (MEXaHUIECKOE BO3/ICHCTBHE).
OTHOIEHNE MUKPOOPTaHU3MOB K TUIAPOCTATHYECKOMY M OC-
MOTHYECKOMY JaBJIECHHUIO.

Xumudeckue GakTopsl (KUCIOTHOCTD U IIETOYHOCTH).
Xumuueckue (GpakTopbl (OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
YCJIOBUS).

Tpoduueckas u anmenoxXuMuUecKasi MPUPOJIa B3aUMOCBS3EH
MEXy MUKPOOPTraHU3MaMHU.

HacnencrBeHHble PakTOPbI MUKPOOPTaHU3MOB.
MexaHu3Mbl, BBI3bIBAIOIINE U3MEHEHNE T€HETUYECKON HH-
bopmanuu.

Myranuu.

['eneTnueckue peKOMOMHALINY.

[IpakTrueckoe UCIOIb30BaHUE JOCTUKEHUN T€HETUKU MUK-
POOPraHU3MOB U T€HHAsi HH)XEHEPHUS B MUKPOOUOJIOTHH.
Ponb pepMeHTOB B KU3HEACATENILHOCTH MUKPOOPTaHU3MOB.
CriocoObl MUTaHMS U MOCTYIJICHUE NMUTATENbHBIX BEIIECTB B
KIIETKY.

[Tonsatue o karadoM3Me U OMOCUHTE3E, UX 3HAUECHUE.
[ToTpeOGHOCTE B Kenese, Kaauu, Kb, MUKPOIIEMEHTaX,
BUTaMHUHAaX, POJIb 3TUX COEAMHEHUN B MeTab0IHM3ME KIIETOK.
AdpobHOE 1 aHaIPOOHOE BIXaHUE.

Buonornueckuii UK a30Ta.

AMMoOHHU(UKanus OETKOBBIX BEIIECTB.

[Tponiecc HuTpuduKanuu U IeHUTPUPUKAIIIH.

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

CrupToBoe OpoKEeHUE U er0 BO30YTUTENH.

MonoyHokucI0€ OPOKEHHE U €T0 BO30YTUTEIH.
MacnsHokucaoe OpoXKeHre U ero Bo30yIuTenu.
MukpoOrOoJIOTHs TIOYBHI.

@DaKTOpbI cpelibl, ONpeNeNIONUe pa3BUTHE MUKPOOHOTOL1e-
HO3a MOYBBI.

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

Bnustare 06paboTKy MOYBBI M BHECEHHUS MUHEPAIIbHBIX y100-
pEeHUIl Ha eI TeIbHOCTh MUKPOOPIaHU3MOB.
MuKpoOHOIOTHYECKHE TPOLECCHl MPH MOJATOTOBKE OpPTaHu-
YECKUX yI0OpECHHIA.

Bnusinue ceBooOOPOTOB M MOHOKYJIBTYP Ha MUKPOOHOJIOTH-
YeCKHUE MPOIECChl B MOYBE.
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52. TexHonmorn4yeckne 3aKOHOMEPHOCTH KYJIbTUBUPOBAHUS MHUK-
POOPraHU3MOB.

53. DnuduTHBIE MEKPOOPTAHU3MBI.

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

55. YcrpoiicTBO MUKpOCKOTIA, IPaBHia paboThl C MUKPOCKOIIOM,
TEXHHKa UCIOJB30BaHUs MUKPOCKOIA ¢ UMMEPCHOHHOM CH-
CTEMO.

56. Crioco0bl ukcanuu Ma3ka.

57. CriocoOBI OKpacKH mperapara.

58. TexHuKa NpUrOTOBJICHUS Ma3Ka.

59. IlocnenoBaTeNbHOCTH MPUTOTOBJICHHS BUCSUYEH KaILIH.

60. [TocnenoBaTeabHOCTH MPUTOTOBIICHUS MTPUIABICHHON KaIUIH.

61. IIpuHIMIIBI IPUTOTOBIEHUS MUTATEIBHBIX CPE.

62. Meroabl cTepuiIn3anum.

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

64. Texauka B3sATUs TPOO BOJBI U TTIOYBHI.

65. Mukpodnopa Bo3ayxa.

66. MukpoOHoIoTHIecKuil aHAIN3 BOIBI (MUKPOOHOE YHCIIO).

67. MuKpoOHOIOTHYECKU aHATTN3 BOJIbI (KUIIEYHAS TTAJIOUKA).

68. MuKpoOHOTOTUYECKHI aHAJIA3 TIOYBHI.

69. Briienenue 6akrepuii B YUCTYIO KYJIBTYPY.

[Ikana u KpuTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MTPEICTABICHBI B TA0INIIE

Ilkana Kpurepun oueHnBanns
Ouerka 5 BCECTOPOHHEE, CHCTEMATHIECKOE 1 riybokoe SHaHHE NPOrPAMMHOTO MaTe-
(oTHYHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEILHON JIUTEPATYPHI, PEKOMEHIO-
BaHHOI MporpaMMoi AUCHUIINHBI, IPABUILHOE PellIeHUE 3a0auu.
MOJIHOE 3HAHWE MPOrPaMMHOIO MaTepuasa, YCBOGHHE OCHOBHOM JuTepa-
Ouenka 4 TYpbl, PEKOMEHJOBAHHOW B MPOrpaMMe, HATMYUE MaJO3HAYUTEIbHBIX OILIU-
(xopor1o) OOK B pEICHUH 33/1a4¥, UJU HEIOCTATOYHO MOJTHOE PACKPBITUE COJIEPIKAHUE
BOIpOcCa.
OI_IGHKa 3 3HAHUC OCHOBHOTO MMPOTrpaMMHOT0 MaT€prajiia B MUHUMAJIIbHOM O6’beM€, I10-
IPEUIHOCTH HENIPUHIIUIHAIBFHOTO XapaKTepa B OTBETE Ha SK3aMEHE U B pellie-
(YIIOBJIETBOPUTEIHHO)
HHU 3a4a4U.
Onenka 2 poOesbl B 3HaHUSAX OCHOBHOTO MPOTPaMMHOI0 MaTepuala, MPUHIUITHAIb-
(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-
. pOBKa
H3MeHe- OcHOBaHHE /1715l BHECEHHS H3MEHEHMEE Toanucs HHS H3MEHE-
Husi PAMEHEHHBIX HOBBIX |aHHYIHPOBAHHBIX ] TIE TG -
L N\ o — LA Cc opron iceceg 2/ o, oC AT O3A3 Lreecnebe |03 07 23
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