<

MHUHHCTEPCTBO CEJIBCKoﬁfb X035{ICTBA POCCUMCKOM ®EJEPAIIAN
dbenepansHOE I‘OCYIIapCTBeHI;OC Or0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
5 BBICIIIET0 06Pa30Banus 3
«@OKHO-YPAJILCKHI I'OCYTAPCTBEHHBIA ATPAPHBIN YHUBEPCUTET»

AHCTHUTYT ATPOIKOJIOI'MN = pumax PTHEOY BO I0JKHO-YPAJILCKHI TAY

YTBEPXIAIO
Jupexrop Uuc a arpO3K0JIOTHH
: AL B ‘ C. I1. MakcumoB

N

«21» ampens 2021 r.

2

. . Kadenpa arpoTexHO0I0THI ¥ SKOJIOTHH " -

Pabouas mporpaMma AUCIHIIIMHEL
51.0.20 MUKPOBHOJIOT U1
Hamnpasnenue mogrorosku 35.03.04 Arponomust
HanpéBneHHocrb Arpobusnec
VYpogess Bricmero o6pazoBanusd — 0akajgaBpuaT

Kpanmudukamus — 6akaaaBp

®opma 06ydeH s — 09HAs, 3209HAS

Muacckoe
2021



Pa6ogast mporpaMMa JUCIHEILTHES «MHEKPOGHONOTHA» COCTABIeHa B COOTBETCTBUH C Tpebo-
BaHMIME DeNeparbHOTO roCyIapCTBEHHOTO 00pa30oBaTENbHOTO CTaHAAPTa BBICIIETO 0Opa3OBaHMS
(®T'OC BO), yreepaensoro [Ipukasom MunncTepcTsa obpasosanus u Hayku Poccniickoir Dene-
parus ot 26.07.2017 r. Ne 699. Pabouas mporpamma IpefHa3HaueHa I IOArOTOBKY OaKalaBpa 1o
Hanpasieruio 35.03.04 Arponomusi, HaPaBICHHOCT — Arpodu3Hec. :

Hacrosmas paGogast mporpamma JIUCITUTLTMHE COCTABIEHa B PaMKaX OCHOBHO# mpodeccuo-
HaJIBHOR o6pasoBarensHOR mporpammsl (OITOIN) u yauTsIBaeT 0CO6EHHOCTH o0y4eHus! IPH HHKIIO-
3UBHOM 00pa30BaHUU JIMI] C orpaHHtIeHHHMH BO3MOXHOCTSMH 310poBbs (OB3) 1 HHBAIMIOB.

CocTaBuTeNb — KAHAUOAT CEIBCKOXO03sMCTBEHHBIX HayK UnHsesa 10. 3.

PaGouas mporpamMMa JUCHHUILTAHEL 00CYX/IeHa Ha 3aceJaHuK KaQeaphl arpOTEXHOJIOTHA 1 9KO-
JIOTHH ' s

«14» ampenst 2021 r. (mporoxox Ne 8).

3aB. Kadeapoii arpoTEXHOIOI UM U 3KOJIOTHH
KaHIUAaT TEXHUIECKUX HAyK, TOLEHT 0. C. barpaesa

Paboyas mporpamMMa IUCUMIUIAHEL 0J00peHa yaeOHO-MeToquaeckoi komuccuel VIHCTHTyTa arpo-
HKOJIOTHH

«19» ampens 2021 T. (mpoTokon N93).
[Ipencenarens  y4eOHO-METOOUYECKOH

KomuiccHd MHCTHTyTa  arpo3KOJOTHH ; Lt
KaHIUAAT CENIbCKOXO35ICTBEHHBIX HAYK ( ' E. C. IBanoBa

- Tupextop Hayanoit GUOMHOTERIES( HEYuHAS 2N s . H. B. lllatpoBa

BVBIMOTEKA




COJIEPXAHUE

1  IInanupyemble pe3ynbTaThl OOy4YEHHS MO JUCUUIUIMHE,  COOTHECEHHBIE C IUIAHUPYEMBIMU

pe3yabTaTaMu OCBOCHUS OTTONL.........coiiiiiiiiiiiiiiiie ettt ettt e et 4
1.1.  1leab ¥ 3a0a9M JUCITHTIIIHBL. .......uuvvvrereeeeeeeeenrrsreeeeeeeasaenssssesssesessassesssssssessssssssssssssesssessesssssssssssens 4
1.2.  KoMneTeHIIUU U UHAUKATOPBI MX JTOCTHHKECHII ...couvirrrurieiiieeeiieeniteesieeesieeesseeesseessaseesnaneesnaneens 4

2 Mecto quctiIuHbL B CTPYKTYPE OITOIL...cooiiiiiiiiiiiiieee et 4

3 OO0BEM TUCIUTUIMHBI U BUIBI YICOHOM PADOTBL.....veeeieeieieiieeiieniieeteesiteeteesieeeseesateenseesssesseesnsesnseennns 4
3.1 Pacnpenenenue o0beMa JUCITUTIITMHBI 10 BUIAM YUICOHON PAOOTBI ....vvveeeveeeiieeeereeeereeeireeeenenns 5
3.2 PacnpenencHue y4eOHOTO BPEMEHH TIO PABJICTIAM H TEMAM...c.uvvreeurreeenrreennrreenseeessseessssesessseesnseeens 5

4  CTpyKTypa U cOiepKaHHe TUCIUTUINHBI, BKITIOYAOIIEE MPAKTHYECKYIO TIOJTOTOBKY ....vveeuveenreaneennne 6
4.1  COHIEPKAHUE TUCIIUTIITHBL. ... ..veeeeruurreeeenurreeesssusteeeesuseeessnssseeesassseesssssseeessnssseesssnssseesssssseeessnsseessns 7
4.2 CONEPHKAHUE JICKIIHM ...eeeurereureeriutieaietesaiteeeatteessuteessteessteesasteesaseeessseeasssaeensseeessseesnsseessseesnseessees 7
4.3  CopmepKaHHE TAOOPATOPHBIX BAHITHH .....eeruverureerureaieenireeteenseeeseenseesseesseessseesseesssesnseesssessseesnses 11
4.4  ColepKaHHE MPAKTHUECKUX BAHITHM ....uuvvveeeeruirieeeriiieeeeniiteeeeniteeeessuseeeesssseeessssseeesssnsseesssssseees 12
4.5  Bujsl U cOaepKaHUE CAMOCTOATEIHHOU PAOOTHI OO YUAROIITHXCSI . .vvevvenreeereenveesareenseesnreeseesneens 12

4.5.1  Buapl caMOCTOSITETEHON PAOOTHI OOYTAFOIIIIXCS ...evvveenereenreeureenseenaeeeseesnseeseesssesnseessseenseesssesnses 12

4.5.2  ConepxaHue CaMOCTOATECITBHON PAOOTHI OO YUAROIIIHIXCST «.vveenvvreenereeesereeesnreeesureesssseessseeesssnesssseeenes 12

5  YuyeOHO-MeTOaMUECKOE 00ECIIeYeHHE CaMOCTOATEIbHOM paboThl 00yYaIOMIMXCs MO JUCHUIUIMHE .. 14
6  ®oHA OIECHOYHBIX CPEICTB Ul MPOBEICHHS IPOMEXKYTOUHOW aTTecTaluy OOYyJaloUIMXCS 10

JIACITHITIIIIEHC ......ceeeuuvvvveeeeeeeeeaeiusseseseseeeenaensssssseseeeesanssnsssssseseessmsessssssseseseessassssssssseseeesenessssssseseesemsasssssssesesens 14
7  OcHOBHas U JOTOJHUTEIbHAS yueOHas TUTepaTypa, HE0OX0UMast I OCBOCHHS JUCIUIUINHBI..... 14
8  Pecypcel HHpOpPMAIIMOHHO-TEICKOMMYHUKAIMOHHOW cetn «HTepHeT», HeoOXoaumble MJis
OCBOCHUS JIACIIHIIIITITHDL . .....eeetvuee ettt seeteneeseeteneeseetanaeseetaneseetenaseetannseesanssesenseesanssesannssesanessesennassesannns 15
9  Meroandeckue yka3aHus 1 00yHYarOMUXCS IO OCBOCHHIO TUCIIHIIITHHDI ......eeuveveenreeneeneeereenrenneenne 15

10 HudopmanroHHbIE TEXHOJIOTHH, UCIOJIB3YEMbIE MIPH OCYLIECTBICHUH 00pa30BaTEeIbHOTO Mpolecca
M0 JUCIUIUIMHE, BKIIOYAas MEPEYeHb MPOTPAMMHOTO oOecreueHus U  HH(POPMAIMOHHBIX CIPABOYHBIX

CHICTEM ...tteenitteeaiteeettee ettt e ettt e eabt e e sabe e e sab e e e st e e e st e e e st e e e st e e e abb e e e ab bt e eab et e eabe e e mb e e e abe e e bt e e eabbeeeabbeesabaeesabaeesaneeenanee 15
11 MarepuanbHo-TexHUYeCKast 6a3a, HeoOXoauMas JUisl OCYIIECTBICHUs 00pa3oBaTeIbHOTO Mpolecca
TIO JIAICLIHATIIIIIHE .o eeeeeeeeeeeeeeeeeeeeaneneneaeeseeeeeaaenanaaeseeeessaannnaaaasseeessaensnnnasseeesaasnnnnaasseeeennnnnnnnasseeseennennnns 16
[TpunoxxeHre OHI OLIEHOUHBIX CPEIICTB .. u.veeruureeruireerrreestreesseeesseeessseesssseesssseesssseessnseesssseesssseessseeessseennas 18
JIACT PETHUCTPALIMM UBMEHEHHII . .....ceeeiuiriieerniiieeeesiiteeessitteeesssitteeeesateeeesaasaeeesansteeeesnseeessssnseeessnnsseesssssseeeens 31



1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp nmo HanpaBieHuto moarotoBku 35.03.04 ArpoHoMus TOKEH OBITH TMOATOTOBJICH K pe-
MICHUIO 3aaa4dy HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTH CJICOYIOIIUX THUIIOB: MPONU3BOACTBCHHO-
TEXHOJIOTMYECKOM, KAK OCHOBHOM M OpraHU3allMOHHO-YIPaBICHYECKOM.

Heab qUCHUNIUHBI — chOPMHUPOBATH Y OOYUYAIONMIMXCS 3HAHHS, YMEHHS M HaBBIKA MO OCHOBAaM
o0mel U creruanbHOM MUKPOOHOJIOTHH U YMEHHM WCIOJIb30BAaHUS TOJYUYCHHBIX 3HAHWM JJI PEUIeHUs
MPAKTUYECKHX 3a]1a4 CEIbCKOTO XO035HCTBA B COOTBETCTBHH C (DOPMYIUPYEMBIMU KOMIIETEHIIUSIMU.

3agaum IUCHUIIHHBI:

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

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

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

1.2. KommneTeHUMH M HHAMKATOPHI UX JOCTHKEHU

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

Kon u HaumeHoBaHue dopmupyembie 3YH

WHAUKATOPA IOCTH-

JKEHIS KOMITETEHIIHI 3HAHUS YMCHHS HaBBIKH

WJI-1omnx-1 OOyuaromwmiicst nopkeH | OOydarommiics nomxkeH | OOyuaromuiics

Hcnonp3yeT OCHOB- | 3HATH: YMETh: UCHOJbH30BaTh OCHOB- | JOJDKCH BIIAJICTh:
HBIC 3aKOHBI €CTE- | OCHOBHBIE 3aKOHBI | HbIC 3aKOHBI U TOHSATHUS €CTe- | METOJaMU TPHUTO-
CTBEHHOHAYYHBIX €CTECTBCHHOHAYYHBIX CTBEHHOHAYYHBIX JUCIIM- | TOBJICHUS TIpera-
TUCIUIUIMH JJI pe- | QUCIUILINH, SIBICHUH U | IUIMH B NPO(PECCHOHANBHON | paTOB M MHKPO-
IICHUS. CTaHJAPTHBIX | MIPOIIECCOB, B TOM YHC- | JACSTEILHOCTH, VIIPABJIATh | CKOITUU—

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

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

2 MecTto aucuuniannsl B ctpykrype OIIOIIT

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

3 O0béM IMcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM TUCHUIUIMHEI cocTaBigeT 4 3aueTHRIX equnull (3ET), 144 akageMuuyeckux JacoB (majiee ya-
coB). lucuumnnuna uzyvaercs:

— ouHas (popma oOydeHus B 4 cemecTpe;

—3a04Has (opma 0O0ydeHus Ha 2 Kypce.



3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

KomnuectBo yacos

Buj yue6Hoii paboThl ouHas popma 3a0uHas Gpopma
o0y4YeHHS o0y4yeHHs
KonrakTHasi pa6ora (Bcero), 64 16
B TOM 4HCJIe MPAKTHYeCcKas MOJIT0TOBKA
Jlexmuu (JI) 16 8
Jlabopartopusie 3ausTus (JI3) 48 8
[Ipaktuueckue 3ausarus (113) - -
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 53 119
KonTpoJs 27 9
HTtoro 144 144
3.2 PacnpenesieHne y4e0HOI0 BpeMeHH IO pa3aejiaM H TeMaM
Ounas popma o0yueHust
B ToM uncne "
KOHTaKTHas paboTta =
No Bcero o,
oML HaumeHnoBanue paznena u TeM 4ACOB CP =
JI JI3 113 o
~
1 2 3 4 5 6 7 8
Paznen 1 O6uiasi MUKpOOHOJIOTHSI
1.1. | BBenenue B AUCHUILIMHY 6 1 2 — 3 X
10 Cucrematuka, MOp(0oJIOTHS, CTPOSHUE U PA3MHO- 11 1 6 _ 4 X
| »xenne OakTepuil (IpoKapuoT)
1.3. | 'eneTnka MUKpOOPTaHU3MOB 9 1 4 - 4 X
14 MUKpOOpraHu3Mbl U OKpYXKarolasi Cpea, B3auMo- 1 1 4 3 6 X
" | OTHOIICHNSI MUKPOOPTaHU3MOB MEXKTy COO0i
15, MeTtab0y113M MUKPOOPTaHU3MOB, MIUTAHUE MUKPO- 12 ) 4 _ 6 X
OpPraHu3MOB U OMOCHHTE3
16. [TpeBparienrie MUKpOOpPraHU3MaMH COETUHEHUN 12 ) 4 _ 6 X
yriepoaa
[IpeBpaiieHne MUKpOOPraHU3MaMH COEIMHEHHI
1.7. | a3ota, hocdopa, cepsl, xeneza u APYrux dJIEeMeH- 14 2 6 - 6 X
TOB
Paznen 2 CenbCcKoX03sCTBEHHASE MUKPOOHOJIOTHsI
Muxkpo61oIorus MOYBHI, CUCTEMA UCIIOIb30BaHUS
2.1 | MOYBBI U MUKPOOHOJIOTMYECKUE OCHOBBI TTOBBIIIIC- 14 2 6 - 6 X
HUS €€ TI0IOPOJTUS
2.2 | MukpoOuoIoTHsi KOPMOB 14 2 6 — 6 X
)3 Muxkpo61oIorus MpoIyKTOB )KUBOTHOBOJICTBA U 14 > 6 B 6 X
NTHUIEBOJICTBA
KoHTpoas X X X X X 27
Hroro 144 16 48 - 53 | 27




3aounas popma oOyueHust

B tom uncne "
KOHTaKTHasi paboTa g
No Bcero a,
TeMEL HaI/IMCHOBaHI/IC pasaciia u TeM 4ACOB CP E
JI JI3 113 S
A
1 2 3 4 5 6 7 8
Pazgen 1 O6mas mukpoOuonorus
1.1. | BBenenue B TUCHUIUIUHY 11 — — — 11 X
Cucremartuka, MOp(OJIOTHsI, CTPOCHUE U PA3MHO-
1.2. 10pd p p 14 1 1 12 x
XKeHre OakTepuil (MpoKapuoT)
1.3. | I'eHeTuKa MUKPOOPTraHU3MOB 13 1 - - 12 X
14 MuKpoopranu3Mbl U OKpY>KaroIias cpesia, B3auMo- 14 1 1 B 12 X
"' | OTHOIICHUS MUKPOOPTaHU3MOB MEXTy COO0H
15 MeTab0s3M MUKPOOPTaHU3MOB, TUTAHUE MHUKPO- 13 1 B B 12 X
" | opraHu3MOB U OMOCHHTE3
IIpeBpanienne MUKPOOPraHU3MaMH COEINHEHNH
1.6. | pebpaill poop a 13 1 ~ | - 12| «x
yriepoja
[IpeBpalieHue MUKpOOPraHU3MaMHu COEANHEHUI
1.7. | a3ota, docdopa, cepsl, xkene3a u Ipyrux 3IeMeH- 12 - - - 12 X
TOB
Paznen 2 Cenbckox03siiCTBEHHAS MUKPOOHOJIOTHS
MukpoOHOJIOTHS MTOYBHI, CHCTEMa MUCTIOIb30BaHUS
2.1 | mOYBBI U MUKPOOHOJIOTHYECKHE OCHOBHI TTOBBIIIIEC- 15 1 2 - 12 X
HUS €€ TUIOOPOIHS
2.2 | MukpoOm1oorusi KOpMOB 15 1 2 — 12 X
MukpoOHnoIorus IPOAYKTOB KUBOTHOBOACTBA U
23 P POAYK a 15 1 2 - l12] «x
MITULIEBOICTBA
KoHnTposb 9 X X X X 9
HToro 144 8 8 - 119 9
4 CTpyKTypa H cofep:KaHue JUCHUIIMHBI, BKJIHYaIOIIee NPAKTHYECKYIO MOJAT0TOBKY

[IpakTudeckass MOATOTOBKA MPU peau3allii yIeOHBIX MPEAMETOB, KypCOB, MTUCIUILUIUH (MOIY-
Jeil) opraHu3yeTcsl MyTeM MpOBEACHMs MPAKTHUECKUX 3aHITHUM, MPAKTUKYMOB, JIaOOpaTOpHBIX paboT U
WHBIX aHAJOTHYHBIX BUIOB YU€OHOU JEATEIbHOCTH, IPEAYCMATPUBAIONINX yIaCTHE 00yUYaIOIUXCS B BbI-
MIOJIHEHUU OTJEJIbHBIX AJIEMEHTOB padoT, CBA3aHHBIX ¢ OyAyIIel npodeccuoHaNbHOMN AeITeIbHOCTHIO.

[IpakTudeckas MOATOTOBKA MOXKET BKJIIOUATh B CE€0S OT/AEIbHBIC 3aHATHUS JICKIIMOHHOTO THIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady ydeOHoH mHbopMaruu oOydarormmcs, HeoOX0IUMON ISl TOCIe-
TYIOLIETO BBINOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIiel mpoQeccuoHanbHOM AesITeTbHOCTHIO.

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

- yauBepcanbhbie komrerenunu (YK) ot 5 no 15%;
- obmenpodeccuonansubie komrereHiuu (OIIK) ot 15 mo 50 %;
- npoeccronansubie KomnereHuuu (I1K) ot 20 o 80%.




4.1 Copep:xxkanue TUCHUIIMHBI

Pa3nea 1 O01mas MuKpoOHoJIOTHs

1.1 IlpeameTt, ucTOpHs U 331a4Y¥ MUKPOOHOJIOTHH

[Ipeamer, MecTO U PO MUKPOOHOJIOTUU B CHCTEME OMOJIOTHYECKUX U CEeNbCKOXO3SHCTBEHHBIX
Hayk. Mctopust mukpoOuonoruu. OTKpeITHE MUKPOOpTraHu3MoB AHTOHM BaH JleBenrykom. [lepuon Gec-
CUCTEMHBIX HaOJIOJICHUH («OMUCATENbHBIN Tepuol» B pa3BUTUU MUKpoOmonoruu). Habmonenus J1.C.
Camotinosuya, M.M. Tepexosckoro. Otkpsitust JIyu [lactepa (mpupoaa 6poxkeHus, Bo30yauTenn 0oses3-
HEll).

1.2 Mopdosaoruss MUKpOOPraHu3MoB

MukpoopranusMsl - POKAPUOTHI, SYKAPUOTHI, KX OCHOBHBIE pa3inyus. [[pUHIUIIBI cUCTEMATHKU
(TakCOHOMUM) OaKTEPHIA.

Mopdomorust 6akTepuii. CTpoeHue kieTok 0akTepuid. KiieTouHble CTEeHKH TpaMITONIOKUTEIbHBIX U
rpaMoOTpULIATeNbHBIX OakTepuid. Karncyssl (M CIM3UCTBIE CIIOM), HUTOIUIa3MaTH4ecKas MeMOpaHa, KIyTH-
ku, GumOpun (Muiau) y OakTepuii, BKIIOUEHHUS, UX COCTaB (DYHKIIMU. DHIOCTIOPHI U IUCTHI OAKTEPHil.
Poct u pazMHOXeHHEe MUKPOOPraHu3MoB. CriocoObl pa3MHOKEHHSI TPOKAPUOT (OAKTEpHid, aKTHHOMHUIIE-
TOB, ITMAHOOAKTEPHHN).

1.3 I'eneTuka MUKPOOPraHu3MoOB

['enetndeckuii ammapat y mpokapant. Permmukamus JIHK. Moaudukanuu, MmyTanuu 1 pekoMOu-
Haiu. Myrtarennble GakTopbl. ['eHeTHuecKkue peKoMOMHAIIMKM y MPOKApHOT - TpaHchopMalus, TpaHc-
IOyKIMsl, KOHblorauusa. BuexpoMocoMHble (haKTOpbl HACIEICTBEHHOCTH - MJIa3MU/Ibl U TPAHCIIO30HbI OaK-
tepuil. ['eHHas nHXxeHepust B Mukpoouonoruu. [lomyuenue 1neHHbIX (OPM MUKPOOPTAaHU3MOB JIJISI CEJlb-
CKOTO XO0341CTBa U MPOMBIIUIEHHOCTH.

1.4 MukpoopranusMbl 4 OKpPYKalOIas cpeaa

OTHolIeHHEe MUKPOOPTaHU3MOB K (haKTOpaM BHEUIHEH cpesibl. 3aBUCUMOCTh MUKPOOPIaHU3MOB OT
BOJIHOTO pexumMa cpenibl. OCMOTHYECKOE JTaBICHUE KIIETKH Y PAa3HBIX TPYII MUKPOOPTaHU3MOB U HX OT-
HOILIEHUE K Pa3HBbIM YPOBHSAM BIIXKHOCTU Cpe/ibl. BIusiHue KHUCIOTHOCTH CPEbl HA pa3BUTHE OTIEIbHBIX
MHUKpooprann3MoB. Kpurnueckue 3HaueHus: pH B KU3HEAEATEIIEHOCTH MHUKPOOPTraHU3MOB. OTHOIIEHHE
MHUKPOOPTaHU3MOB K KHCIOPOIY. A3poObl M aHa3poObl ((hakyabTaTUBHBIE U 00IUTaTHBIC). OKUCIUTENh-
HO-BOCCTAHOBUTEJIbHBINA MOTEHLIMAN CPE/lbl M Pa3BUTHE Pa3HBIX TPYII MHUKPOOPTaHU3MOB. BriusHue nas-
JICHUS, XUMUYECKUX BEIECTB, palallii Ha MUKPOOPTaHU3Mbl. Paznuune peakiuii BereTaTuBHbBIX KJIETOK
MHUKPOOPIaHU3MOB U SHIOCTIOp OAKTEPHi HAa BHELTHHE BO3ACHCTBUS.

1.5 OoMmeH BemecTB (MeTa00JIM3M MHUKPOOOB)

XUMHUECKUH cOCTaB MUKPOOHOH KieTkH. Ponmb epMEeHTOB B KHM3HEIEATEIbHOCTH MUKPOOpra-
HU3MOB. [IuTanne mMukpoOoB (aHabonu3Mm). Tumbl nuTaHus. JlpixaHue MUKpoOOB (kaTabomu3m). Tumsl
JBIXaHHUSL.

1.6 IIpeBpaienne MUKPOOPraHU3MaMM COeIMHEHHH yriiepoaa

3HaueHUE NPOLECCOB MPEBPAILLEHUS YIIEPOAOCOAEPKALIX BEIIECTB B KPYTOBOPOTE YIJIEpoJa B
MIPUPOJIE U POJIb MUKPOOPTaHU3MOB B pacrajieé OpraHu4deckoro BeuiecTBa. MolouHOKHCI0e OpoKeHue U
ero Bo30yauTeNnH. 3HaU€HHE MOJOYHOKUCIOTO OpO’KEHHUS B MHILEBOW NMPOMBIIUIEHHOCTH U OBITY (Tpu
KOHCEPBUPOBAHUH, MMOJIYYEHUHU MOJIOYHOM KHUCIIOTHI, MPOU3BOACTBE KHCIOMOJIOYHBIX MPOIYKTOB, ChIpa),
IIPU CHUJIOCOBAaHHMH, CEHAXMPOBAHUU KOPMOB.

CrnuproBoe Opoxenue. Jpoxoku (paxynbraTUBHBIE aHA’pOOBI) KaK BO3OYAWTENM CIHPTOBOTO
OpoxeHHs (IMKHE U KYJIbTYpHbIE, HU30BbIC M BepXOBbIe). VICHOIb30BaHME APOXOKEH B CIIUPTOBOM IPO-
MBIIIJIEHHOCTH, BUHOJIEJINU, TUBOBAPEHUH, XJ1€00MeueHu , IPU U3rOTOBIEHNHU Kedupa, KyMbica.

[Iponeccrr 6poskenuii, BeI3bIBacMble OakTepusiMu pofa Clostridium. MacisHOKUCIIOE U aleTOHO-
OyTuinoBoe OpokeHusi. MacnsHOKuCI0e OpoKeHNEe MEKTUHOBBIX BEIIECTB U €ro 3HAYEHUE B MEPBUYHOM
00paboTke 1yO00BOJOKHUCTHIX pacTeHuil. bakrepun poxa Clostridium u OpokeHue 1euIIoI035I.

1.7 IlpeBpaiieHne MUKPOOPraHU3MaMu coeJMHEHHI a3oTa, gocdopa, cepbl, xKeje3a

AMMOHU(UKAUSA a30TOCOIEPKAIIUX OPTraHUYECKHX BEIIECTB. 3HAaYCHHE MHHEPATU3AIMH a30T-
COJIEp>KaIINX OPraHUYECKUX COeIMHEHUH (0eTKOB, HyKJIIEMHOBBIX KHCIOT, MOYEBUHBI, MOYEBOM U TUIIITY-
POBOM KUCIIOT, XUTHHA). Pa3noxkeHne OETKOBBIX BEIIECTB B a3POOHBIX M aHA3POOHBIX ycioBHsX. Bo30y-



JTUTENN Tpoliecca MUHepanu3anuu. [Iporeccsl MUHEpaIu3aluu Mpyu XpaHSHUH IJI0/I0B U oBotei. [Ipu-
YUHBI TOPYH CEIHCKOXO03IUCTBEHHOM MPOYKIIUU H BO3MOXHOCTHU €€ MPEeayIpeKICHHUS.

IIponeccsr Hutpuduranuu. OxkucneHrne ammuaka B a3otTHyio kucioty (1 u II ¢a3er HuTpuduka-
uun). [lonoxurensHoe U OTpULATENIbHOE 3HAU€HNE HUTPUDUKAIIUH.

[Ipoueccrr nenutpudukanuu. BoccraHoBieHHEe HUTPATOB U HUTPUTOB C 00pa30BaHUEM MOJICKY-
JISIPHOTO a30Ta (AeHUTpUUKAIUSA). ACCUMIUIIIIIOHHAS W TUCCUMWIAIIMOHHASHUTPATPEAYKIIUSA. 3Have-
HUE 3TUX InporeccoB. Bo3dynurenu nponecca aeHutpudukanuu. Perynsuus nporecca JeHUTpupUKauu
arpoTeXHUYECKUMHU MTPUEMaMH.

Azotodukcanus. buonorndeckas u abuosorudeckas Gpukcamus arMochepHoro azora. DHeprodd-
(EKTUBHOCTh U «IKOJIOTMYECKasi YUCTOTa» OUOIOrHUecKoro azora. dukcanus a3ora arMmochepbl MUKPO-
opranu3mamu. CBOOOAHOXKUBYIIIME, aCCOIIMATHBHBIE M CUMOMOTHYECKHE a30T(HUKCATOPHI — adpOOHbBIE U
aHa’poOHbIie popMmel. [lnanobakTepun, ycBauBaroIye MOJICKYIISIPHBIN a30T.

CumbnotnueckasazoThukcanuu y 6000BbIx pacteHuii. KiryoenbkoBbie OakTepun (pu3o0Oun), ux
CBOWCTBA: CHEIU(PUYHOCTh, BUPYICHTHOCTh, aKTUBHOCTh, KOHKYPEHTOCIIOCOOHOCTh. Y CIIOBUS, OIpese-
nsirotue 3P PeKTHBHOCTH 6000BOPHU300HaTLHOTO CUMOHNO3a.

Posib MUKpPOOpPraHW3MOB B BBICBOOOXIEHUHM KHCIIOTHI U3 OpraHu4ecKux (ochopocoaepiramx
COCIMHEHMH U B TiepeBojie $hochaToB B paCTBOPUMOE COCTOsSIHUE. bruosorndeckoe cBs3piBanue Gocdopa.
BoccranoBneHre OKMCIEHHBIX coelnHeHHH (pocdopa 1 BO3MOKHAs pOJIb MUKPOOPTaHU3MOB B 3TOM IIPO-
necce. Posib MukpoopraanzMoB B pocopHOM MTUTAHUU PACTCHHM.

Kpyrosopot cepsl B mpupoae. O6pa3oBaHHe CEpOBOIOPOIAa U3 CEPOCOACPIKALINX OPTaHUYECKUX
coenuHeHU. OOpa3zoBaHNE CEPOBOIOPO/Ia U3 MUHEPATLHBIX COCTMHEHHH (Cyab()aTOB) 1 MUKPOOPTaHU3-
MBI, BBI3BIBAIOLINE 3TH Tpouecchl. OKUCIEHne MUKPOOPTaHU3MaMH CEPOBOIOPO/Ia B CEPY M CEPHYIO KHC-
noty. CepobakTepuu ¥ THOHOBBIE OakTepuu. 3HaYeHHE cyabhodukcanuu u aecyiabdodukcanuu B Mpu-
poze.

[Tpsimoe 1 KOCBEHHOE y4yacTHe MOYBEHHBIX MHUKPOOPTaHU3MOB B IIPEBPAIICHUSIX Kejle3a, MapraH-
na, amomuaus. OKHCIEHUE M BOCCTAHOBIICHHWE COCTUHEHUH jKele3a MUKPOOPraHU3MaMU. XapaKTepu-
CTHUKAa OCHOBHBIX TIPEJICTaBUTENICH kene3o00aktepuid. TpaHchopmalus MUKPOOPTaHU3MaMU COSTUHEHUN
KaJbIMsl, MATHUS, KPEMHUS, KaJusl U APYTUX 3JEMEHTOB. 3HAYCHHE CAapOTPOGHBIX MHUKOILIIA3M (MeTall-
JIOTEHUYMa) B aKKYMYJISLIUU Kelle3a, MapraHiia, auIlOMUHHUS.

Pa3nen 2 CenbCckoXxo3s1liCTBEeHHAsi MUKPOOHOI0THS

2.1 MuKpoO610JI0OTHS MOYBbI

Pa3BuTue B3MIA10B yYEHBIX HA POJIb MUKPOOPTaHU3MOB B 00pa30BaHUM NMOYBBL. DaKTOPHI CPEIHl,
omnpenendomue GopMupoBaHre MUKPOOHBIX acconuanuii. MUKpOOpPraHu3Mbl OYB pPa3IMYHBIX THUIIOB.
Haxomnnenne rymyca u GopMupoBaHHE CTPYKTYPHI TIOUBHI.

2.2 MUKpOOHOJIOTHSI KOPMOB

CeHo 0OBIKHOBEHHOE U Oypoe. MHKpOoOHOIOTHYECKUE MPOLECChl MPU 3aTsHKHON (HapyIICHHOH)
CYLIKE CEHA, YCWIMBAIOIIKE IOTEPU MUTATEIbHBIX BEHIECTB B CEHE, U MEPBI IPEAYNPEKIACHUS MOTEPD.
SIBneHue TepMoreHesa (camMopa3orpeBaHMsi) MpH YBIAKHEHHM ceHa M cMeHa Mukpodiopsl. Ilomoxu-
TEIbHOE M OTPULATEIIBHOEC 3HAYEHUE TEPMOIE€HE3a IPH IPUIOTOBICHUHM CEHA, 36PHOBBIX KOPMOB. «by-
poe» ceHo («caMorpernasi CoJIOMa») Kak pe3yiabTaT YMEPEHHOTO TepMOreHe3a, 00yCIOBIEHHOTO KHU3He-
JesTeIbHOCTbIO MUKPOOPIaHU3MOB. [I11ecHeBeHNE U caMOcOorpeBaHue — INIaBHbIE IPOOJIEMbI XPAHEHUSI.

CurnocoBaHue — KOHCEPBHPOBAHUE COYHBIX KOPMOB Ha OCHOBE MOJIOYHOKHCIIOTO OpO>KEHUS.
Mukpo61osIorn4eckre Npoueccsl IpyU ropsiueM U XOJIO0JHOM CIIOCO0€ CUIIOCOBAHUS U UX PETyJIUpOBaHHUE.
CenaxxupoBanue (M 3epHOCEHaX) KaK Croco0 MPUTOTOBJICHUS KOpMa Ha OCHOBE CO3JaHUs «()hHU3HOIOTH-
YEeCKOH CyXOCTH» Ul MUKPOOPTraHU3MOB. Y CJIOBHS, CIIOCOOCTBYIOIIME COXPAHHOCTH CEHaXka, 3epHOCe-
Haxa.

2.3 Mukpo61oJ10orusi NPOAYKTOB KHBOTHOBO/CTBA U NTHIEBOACTBA

Hctounuku nepBuYHONH MHUKpOQIIOpsl MoJjioKa. M3MeHeHne cocTaBa MUKPOOPTaHW3MOB MOJIOKA
IIPU XpPaHEHUH U TPAHCIOPTUPOBKE. MeTob! nmactepu3anuu Mosoka. [Topoku Moiaoka MUKpOOHOTO mpo-
UCXOXKICHUA. MUKpPOOHOIOTHs TUTHEBOTO U ChIpOro Mosoka. [laTorenHeie MuUkpoopranumsl. Canurap-
Hasl OLICHKA MOJIOKA.

Muxkpo61oorus MOJIOYHBIX MPOAYKTOB. KHCIOMOMIOUHBIE IPOAYKTH M HAMUTKU. MHKpoOnoo-
TMYECKasl XapaKTEPUCTUKA 3aKBACOK. CaHUTapHO-TUTMEHUYECKUI KOHTPOJIb IPOU3BOICTBA MOJIOKA U MO-



JIOYHBIX ITPOAYKTOB.

OtpaBnieHust IpU UCIOJIB30BaHNN HETOOPOKAYECTBEHHBIX MOJIOYHBIX ITPOTYKTOB.

Muxkpobuonorust Msica ¥ MACHBIX NMPOAYKTOB. VICTOYHMKHM OGakTepHallbHOTO OOCEMEHEHHs Msca
(mepBrYHas U BTOpUyHas OakTepuagbHas oOcemeHeHHOCTh). CopepikaHue U pacipeielieHne MUKpOoopra-
HU3MOB B Msice IIpU XpaHeHuu. [Iopoku MsAca U MACHBIX POAYKTOB.

MuKpoOHOIOTHS SHI CeTHCKOXO03IUCTBEHHOM NTHUIIBI. VICTOUHHKN 00CEMEHEHHS U TTYTH MPOHUK-
HOBEHHUSI MUKPOOPTIaHU3MOB B siii110. CriocoObl XpaHeHus aull. [lopya siii ¥ myTH CHIKEHHS UX OaKTepH-
anpHOM oOcemeHeHHOCTH. KoHCepBUpOBaHUE SUIL.

4.2 Copep:xkaHue JeKUHil

Ounas popma o0yueHust

Ne
JIEKIIUHU

Kpatkoe conepxanue aeKuun

KommuectBo

qaCcoB

[IpakTuue-
CKasl MOJro-

TORKA

BBenenne B AucuMmiauny. Ilpeamer, MecTo U poiab MUKPOOHOJIOTUH B
CUCTeME OMOJIOTHYECKHX M CEIbCKOXO3AMCTBEHHBIX HayK. 3aJaud MUK-
po6uosnoruu. Vicronap3oBaHne MUKPOOPTaHU3MOB B HEKOTOPBIX 00JIacTsAX
yeloBevYecKkon AesTenbHocTH. icTopust dopMupoBaHus MUKPOOHUOIOTUN
KaK HayKH.

Cucremaruka, Mop¢oJiorusi, CTpOeHHe W Pa3MHOKeHUHe OaKTepui
(mpoxapuot). CucreMaTiKa MUKpOOPraHu3MoB. MopQoIorust MUKpOOp-
ranu3moB. Pukkercum (popma, cTpoeHue, pacmpocTpaHeHue). Muko-
wia3Mbl (popma, cTpoenue, pacnpoctpanenue). L — ¢opmbr Oakrepuii
(popma, ctpoeHue, pacrpocTpaHeHre). AKTHHOMUIIETH (dhopma, cCTpoe-
HUe, pacrpocTpaHeHue). LlmanobGakrepun (popma, cTpoeHue, pacrpo-
ctpa"enue). Bupycol (popma, ctpoeHue, pacnpocTpaHeHne)

I'eneTKka MUKpoopranu3mMoB. HaciencrBenHble (pakTopsl MUKPOOpTa-
HU3MOB. MexXaHM3Mbl, BBI3bIBAIOIINE W3MEHEHHsI T€HETHUECKOU MH(Op-
manuu. Myrtanuu. ['eHernueckue pexoMmOuHanuu. I[IpakTHueckoe uc-
I10JIb30BAHNE JOCTHKCHUI T€HETUKH MUKPOOPTIaHU3MOB.

Mukpoopranu3mMsl 1 OKpYyKallas cpeaa, B3aMMOOTHOILICHUS] MHUK-
POOPraHu3MoOB Me:K1Yy cO00W M ApyrumMu cymecrBamu. Ousnyeckue
daxTopsl. Xumuueckue (GpakTopbl. B3anMOOTHOILICHHUS MEXIY OpraHu3-
MaMu: Tpodudeckas 1 aJuleJOXUMUYecKasi MpUpojia B3auMoCBsI3ei

MeTta00113M MHKPOOPraHU3MOB

XUMHYECKUH COCTaB KIETOK MHKPOOPTaHW3MOB. Ponb ¢depmMeHTOB B
KHU3HEICATEIIbHOCTH MHUKPOOPTraHu3MoB. CrocoObl MUTAHHUS M TOCTYI-
JIeHHE MUTATEeNbHBIX BEUIECTB B KiIETKy. [loTpeOHOCTE B Xkemne3e, Kalauu,
KaJIbIIU, MUKPO3JICMCHTAX, BUTAMHUHAX, POJIb 3TUX COG,Z[I/IHGHI/Iﬁ B MCTa-
O0onu3Me KieTok. buocuHTe3 OenKoB, YIiaeBOAOB, JMIHIOB, HYKIECHHO-
BbIX KHCJIOT, aMUHOKUCIIOT

IIpeBpamenue MHUKpPOOPraHM3MaMH COCIMHEHHH YyrJjiepoaa, a3ora,
docdopa, cepsol, xkene3a

Kpyrosopor yriepoaa B npupoje ¥ pojab MUKPOOPTraHW3MOB B pacraje
OpPraHMYECKOTO BellecTBa. MOJIIOUHOKHCIIOE OpOosKeHUE U ero BO30yaIuTe-
mu. CniupToBoe OpoxeHue. MacnsHokuciioe OpokeHune. A’dpoOHoe pas-
JOXKeHUe 1euTroIo3bl. O0pa3oBaHue KUCIOT (YKCYCHOM, S0I0YHOM U JIp.)
Munepanu3anus (aMMOHU(HKAIIMSA) a30TCOACPKAIINX OPraHUYECKHUX
coeaunenuii. Ilpoueccsl HuTpuduKanuu U neHutpudukanuu. buomgorn-




yeckasi (puKcanus MOJICKyIsipHoro a3ota. [IpeBpamenue docdopa. Ipe-
BparieHus cepsl. [IpeBpaiieHus xenesa

Mukpo6mosiorusi no4BbI

[TouBeHHass MUKpPOOMOJIOTHS, BO3ZHUKHOBEHUE M pa3BUTHE. MuKpoopra-
HU3MBI B ITOYBC KaK CpCAcC 06HTaHI/ISI. Ponb mouBeHHBIX MUKPOOPraHuni-
MOB B 00pa30BaHWU M pa3pylICHUH NeperHos (rymyca). Bnusaue o6pa-
OOTKM TOYBBI U BHECEHUS MHHEPAIBHBIX YAOOpEHMI Ha JAEATEIbHOCTD
MUKpPOOPTraHu3MOB. BiusHHe Menauopaluu MOYB HAa MHKPOOHOJIOTHYE-
CKHE TPOIIECCHl U COCTaB MHUKPOOPTraHU3MOB. BiusiHre ceBOOOOPOTOB U
MOHOKYJBTYP Ha MUKPOOPTaHU3Mbl TIOYBBI

Muxpobmnosnoruss KOpMoOB

CuHre3 KOpMOBOro OejKa U aMUHOKHUCIOT MHKpoopranuzMamu. CruHTe3
MHUKPOOpPTaHU3MaMH BUTAMHHOB M ()epMEHTOB. MHUKpPOOPraHU3MBI KOp-
MoOB. Cymika ceHa. KoHcepBUpoBaHUE 3€J€HBIX KOPMOB

Mukpoouo0orusi NPOAYKTOB *KUBOTHOBOJICTBA M NTHIEBOACTBA
H3meHeHnne coctaBa MUKPOOPTAaHM3MOB MOJIOKA MPU XPAaHEHUH U TPaHC-
nopTHpoBKe. J[MHAMHKa MUKPOOHOIOTUYECKUX U OMOXUMHUYECKUX TPO-
1IeCCOB B MOJIOKE. MUKPOOHOJIOTHYECKasl XapaKTeprucTrKa 3akBacok. Ca-
HI/ITapHO—FI/II‘I/IeHI/I‘IeCKI/Iﬁ KOHTpOHB HpOI/I3BO,Z[CTBa MOJIOKA 1 MOJIOYHBIX
MPOYKTOB. MUKpPOOHOJIOTHSI Msica M MSICHBIX MpoAyKToB. Coepxanue u
pacnpeneleHne MUKPOOPTaHU3MOB B MsICE TIPH XpaHeHUH. MUKpoOnoIio-
U UL CEIECKOXO03IMCTBEHHON MTUIIEI

Hrtoro

16

10%

3aounas popma oOyueHnust

Ne
JIEKIIUHU

Kpatkoe conepxanue nekuuu

KommuectBo

qaCcoB

[IpakTnueckas

noaroToBKa

Cucremaruka, mopgoJiorusi, cTpoeHHe W Pa3MHOKeHUHe OaKTepuid
(mpoxapuor)

CucremaTrika MEKPOOPTaHU3MOB. Mop(oJIorusi MUKpOOPTaHU3MOB. Puk-
kercun (popma, cTpoeHue, pacmnpocTpaHeHue). Mukormiaasmsl (dhopma,
CTpoeHue, pacrpoctpanenne). L — ¢opmbl OakTepuii (popma, cTpoeHue,
pacripocTpaHeHne). AKTHHOMHILETHI (opMma, CTpOCHHE, PacIpoCTpaHe-
Hue). lluanobaktepun (dopma, cTpoeHHe, pacmpocTpaHeHue). Bupycsl
(popma, cTpoeHue, pacnpoCTpaHEHHE)

MukpoopranusmMsl U OKpYy:Kaoumasi cpeia, B3aMMOOTHOILIEHUS] MHUK-
POOPraHU3MOB MeKIY CO00M U IPYTMMH CyIeCTBAMH

Odusnueckue GakTopbl. XuMUUeckue (GakTopbl. B3anMOOTHOIIEHNS MEX-
Iy OpraHu3MaMmiu: Tpoduueckass W ajuIeIOXMMUYecKas MPUpoja B3aUMO-
cBsI3ei

MeTta00/113M MHKPOOPraHU3MOB

XUMHYECKUH COCTaB KJIETOK MHUKPOOPTaHU3MOB. Poiib epMEHTOB B KH3-
HCACATCIIbHOCTH MUKPOOPraHN3MOB. CHOCO6BI MMUTAHUA WU MOCTYIIJICHUC
MUTATENIbHBIX BEIIECTB B KJIeTKy. [loTpeOHOCTh B Xkenese, KajauH, Kajb-
MU, MUKPODJIEMEHTAaX, BUTAMUHAX, POJIb 3THX COCAMHECHUU B MeTabo-
Tu3Me KieToK. buocuHTte3 OeiaKoB, YIJIEBOIOB, JUMUAOB, HYKJIEHHOBBIX
KHCJIOT, aMUHOKHCJIOT

10



Muxpo0nonorusi no4BbI

[TouBeHHass MHKpOOMOJIOTHS, BOSHUKHOBEHHE M pa3BuUTHE. Mukpoopra-
HHU3MBI B IIOYBC KaK CPCAC 06HTaHI/ISI. Ponb mouBeHHEBIX MHUKPOOPTaHU3MOB
B 00pa30BaHMM W pa3pyIICHUH TEeperHos (rymyca). BimusHue oO6paboTku
IMOYBbBI 1 BHCCCHHUA MUHCPAJIbHBIX yI[OGpeHI/II\/'I Ha ACATCIIBHOCTbL MUKPOOP-
raHu3MoB. BiusiHMe Menuopanuy nNouB Ha MUKPOOUOJIOrHYECKHe Mpoliec-
CBl U COCTaB MHUKPOOPTaHU3MOB. BinsHue ceBOOOOPOTOB M MOHOKYJIBTYD
Ha MUKPOOPTaHU3MBbI IOYBBI

Muxpobunosnoruss KOpMoB

CuHTe3 KOpMOBOro OeiKka M aMHHOKHUCIOT MHKpoopranusmamu. CHHTE3
MHUKPOOpPraHW3MaMH BUTaMHMHOB U (hepMEHTOB. MUKpPOOPraHU3MBI KOp-
MoB. Cymika ceHa. KoHcepBupoBaHHE 3€JE€HBIX KOPMOB

Muxkpo61o10rusi NpOAYKTOB KUBOTHOBOJICTBA U NTHLEBOACTBA
N3menenne coctaBa MUKPOOPTaHU3MOB MOJIOKA TIPH XPAaHEHUU M TPAHC-
NOpPTHPOBKE. JlMHAMMKa MHKPOOMOIOTHYECKUX M OMOXMMHYECKUX IIPO-
1IeCCOB B MOJIOKEe. MUKPOOHOIOTHYECKasT XapaKTepucTHUKa 3akBacok. Ca-
HI/ITapHO-I‘I/IFI/IeHI/I‘-IGCKI/Iﬁ KOHTpO.HB HpOI/I3BO,Z[CTBa MOJIOKA 1 MOJIOYHBIX
MPOAYKTOB. MUKpPOOHOJIOTHS Msica M MSICHBIX MPOoAyKToB. CofepikaHue u
pacmpesieieHne MUKPOOPTraHU3MOB B MsiCe MIPH XpaHEHUHU. MUKPOOHOII0-
TUS UL CEILCKOXO03SIMCTBEHHON IITHIIBI

Hroro

10 %

4.3 Coaepxxanue JJaOOPATOPHBIX 3aAHATHIH

Ounas popma o0yueHust

n/m

HanmenoBanue 1abopaTopHBIX 3aHITHI

KommuectBo

qaCcoB

[IpakTrueckas noa-
TOTOBKa

Mukpockorn

Mertozb! IPUTOTOBIIECHUS IPENAPATOB MUKPOOPTaHU3MOB

MuxkpoOuosiornyeckasi TEXHUKA U anmnapaTtypa

[TpuroTtoBieHNe NMUTATENBHBIX CPEJL

(U B NN OSER \OR

KonunuecTBeHHBIN yueT MUKPOOPraHu3MoB B Bojie. CaHUTapHas OLIEHKA BOJIbI

e E L

+ |+ [+ |+ |+

KonuyecTBeHHBII yueT MUKpOOPTaHU3MOB B TIouBe. Brinenenue 6akrepuii B
YUCTYIO KYABTYPY

+

MOJIOYHOKHCIIOE, MACISTHOKHCIIOE ¥ CIIUPTOBOE OPOKEHHE

+

AMMOHM(UKALMS OSIKOBBIX BEIIECTB U MOUEBUHBI. A30TOMUKCHUPYIOIIUE
Oaktepuun. baktepuanbHbie yaoOpeHus

O| o0 |3 &

[IpeBpaieHre MUKpOOpraHu3MaMu coetnHeHni docdopa, cepbl, xenesa

HccnenoBanue snupuTHON MUKPO(DIOPHI 3¢pHA M MUKPOOHOJIOTMUECKHIA
aHAJIM3 CHJIOCA

MukpoOHOoJIOTHSI MOJIOKA U MOJIOYHBIX TIPOAYKTOB

MukpoOHoIOTHsI Msica | STUI]

AN O | DN B

Hroro

=
R

20%

11



3aounas popma oOyueHust

Q 5 =
= < 2
O M 8 =
No . O ol &89
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN 5 9| = o
n/n =8| gk
3 g g
bd =
1 Muxkpockor. MeToabl IpUrOTOBICHUS TPENapaToB MUKPOOPTaHU3MOB. 1 +
Mukpobuonorndyeckas TEXHUKa U anmapaTrypa
2| IlpuroroBieHre NUTATEIbHBIX CPEL +
3] KosnnyecTBeHHBbIN y4ET MUKPOOPraHu3MoB B BoJie. CaHUTapHAas OLIEHKa BOJbI 1 +
4 KonudecTBeHHBIN yueT MUKPOOPTaHU3MOB B TIouBe. Brinenenue 6akrepuii B 1 +
YHUCTYIO KYJIbTYPY
5] MoJioyHOKHCI0€, MAaCISTHOKHUCIIOE B CITUPTOBOE OPOKEHHE 1 +
6 HccnenoBanue snupuTHON MUKPO(DIOPHI 3¢pHA M MUKPOOHOJIOTMUECKHIA 1 +
aHaJIU3 CUJI0Ca
7] MukpoOHOJIOTHsI MOJIOKA ¥ MOJIOYHBIX TPOJYKTOB 1 +
8] Mukpobuonorus Msica U sSuIy 1 +
HTroro 8 20%

4.4 CopaepxaHue NPAKTHYECCKUX 3aHATHI

[TpakTryeckue 3aHATHS HE TPEyCMOTPEHBI YUEOHBIM TLIIAHOM.

4.5 Buabl u conepkaHue CaMOCTOATEIbHOI PadoThI 00y4YAKIIHUXCS

4.5.1 Buasl caMOCTOSTEIBHONU PabOThI 00yJarOIIHXCS

KomxnuectBo yacoB

BHIBI CAMOCTOSATENLHON PAOOTHI 00yYAIOMIUXCS ouHas popma | 3aouHas Gopma
o0y4YeHHS o0y4yeHHs

[ToaroroBka k 1a60OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE Ja00OPATOPHBIX 4 9

pabot

BrinonHenue KOHTPOJIbHON PaboTHI - 20

CaMoCTOsATENbHOE N3YYEHHUE OTJEIBHBIX TEM U BOIPOCOB 19 80

IToaroroBka K IpOMEKYTOYHOH aTTECTAlUU 10 10
Hroro 53 119

4.5.2  CopaepxaHue CaMOCTOSTEILHONU PabOThI 00yJarOIIUXCS

KonuuectBo
e HanMeHOBaHME TeM U BOIIPOCOB 1acos
n/n ounas Gopma | 3aouyHas ¢popMma
oOy4enust oOy4enust
1 [IpuunHBI MOPYM CETBCKOXO3MCTBEHHOM MPOAYKIIUA U BO3MOKHO- 1 3
CTH €€ IPEIyNPEXKIACHUS.
5 [Tonydenue rnunepuHa Npyu CIUPTOBOM OpPOKEHUU TPU UBMEHEHUU 1 3
YCJIOBHUI BBIPAIIMBAHUS IPOXIKEH.
3 Hcnonb3oBanue ApoxiKei B CIUPTOBOM MPOMBIIUIEHHOCTH, BUHO- 1 3
' JIeNIAY, THBOBAPEHUH, XJ1€00TICUeHUH, PU U3TOTOBJICHNUHU Kedupa.
3HaueHue MOJIOYHOKHUCIIOTO OPOKEHNUS B MUIIEBON POMBIIIIEHHO-
4. CTH U OBITY (IIpY KOHCEPBUPOBAHUH, TTOJYYCHHUH MOJIOYHON KUCIIO- 1 3
ThI, IPOU3BOJICTBE KUCIOMOJIOYHBIX POAYKTOB, ChIPA)
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3Ha4YeHrnEe MOJOYHOKHUCIIOTO OpOXKEHUS IPU CUIIOCOBAHUU M CEHa-

5. 1 3
KUPOBAHUU KOPMOB
6. Jlpixanre MukpoOoB (katabonm3m). TUTIBI TbIXaHUS. 1 3
7. [Tutanne MukpoOoB (aHaO0IM3M). TUTIBI TUTAHMSL. 1 3
8. Poiib hepMEHTOB B JKU3HEACATENBHOCTH MUKPOOPTaHU3MOB. 1 3
9 Pa3nuune peakuuii BereTaTUBHBIX KJIETOK MUKPOOPTaHU3MOB U SH- 1 3
) Joctiop OakTepuii Ha BHEITHUE BO3/ICHCTBUSI.
10. | 'ennast vHXXEHEpHsl B MUKPOOHOJIOTHH. 1 3
11 Crioco0ObI pa3MHOXKEHUS TTPOKAPHOT (OaKTEepuil, aKTHHOMUIIETOB, 1 3
" | mmaHoOaKkTepwii).
12. | Kancysbl (M CIM3UCTBIE CION) 1 3
13, KieTouHble CTEHKH TPaMIIONIOKUTEIBHBIX U TPaMOTPULIATEIBHBIX 1 3
OakTepuil.
14. | Mcropus MUKpOOHOJIOTHH. 2 4
15. | Mukpoopranu3mMsbl MOYB PA3IUIHBIX THIIOB 2 4
16. | Hakonenue rymyca u G OpMUPOBAHHE CTPYKTYPHI IIOUBHI 2 4
17. | Xapakrep B3aMMOOTHOILIEHUN MEX]1y MUKPOOPIaHU3MaMH 2 4
13, AHTaroHUCTHUYECKOE JeUCTBHE AMUPUTOB K PUTONATOTCHHBIM MHUK- ’ 4
poopraHuzMam
19 EcrecTBennast Mmukpodopa moBEpXHOCTH pacTeHH (cTeOe, Jn- ’ 4
" | cTBEB, MJIOJOB U OBOIICH)
3aBUCUMOCTh COCTaBa AMUGUTHBIX MUKPOOPTaHU3MOB OT BUAA, COpP-
20. | Ta, cTaauM pa3BUTHUS PACTEHUS, HACEKOMBIX, KJIIUMATa, MECTOIOJIO- 2 4
YKE€HHS! (OTKPBITHIM MIJIM 3aIIUIIEHHBIA TPYHT)
21, Kopnesbie (pm(znnaHa) U TIPUKOpHEBBIE (pu3ochepa) MUKpoopra- ’ 4
HU3MBbI pacTEHUI
2 PuzocdepHbie u moYBEHHBIE MUKPOOPTAaHU3MBI KAaK HHTHOUTOPBI ’ 4
" | pocta pacTeHui, mPOIyHUPYIOMKE GUTOTOKCHHBI
Ceno 00bIKHOBEHHOE 1 Oypoe. «bypoe» ceHo Kak pe3yabTaT yme-
23. | peHHOTO TepMOTeHe3a, 00YCIOBICHHOTO KU3HEACSITEIIBHOCTHIO 2 4
MHUKPOOPTaHHU3MOB
o Muxkpo6uoornyeckrue Npouecchl Ipu TopssyeM U XOJIOAHOM CIOCO- ’ 4
0e CHII0COBaHMS M UX PEryJIUpPOBaHUE
CenaxxupoBaHue (1 3epHOCEHaXK) KaK CII0CO0 MPUTOTOBJIECHUS KOp-
25. | Ma Ha OCHOBE CO3/IaHHS «(HU3NOJIOTHIECKON CYXOCTH» ISl MUKPO- 2 4
OpPIraHHU3MOB
26. | CanuTapHO-TIOKa3aTeIbHBIC MUKPOOPTAHU3MbI KOPMOB 2 4
7 CaHUTapHO-TUTUEHUYECKUI KOHTPOJIb MPOU3BOJICTBA MOJIOKA M MO- ’ 4
JIOYHBIX TPOAYKTOB
28. | Mukpobuosoruueckasi XapakKTepHCTUKA 3aKBACOK 2 4
29, HcTounuku 6akTepuasbHOro ooceMeHeHus Msca (lepBuYHasi U BTO- ’ 4
puuHas OakTepuanbHas 00CeMEHEHHOCTb)
30. | MukpoOHOJIOTHS SIMI] CEIbCKOX035ICTBEHHON TTHITBI 2 4
31 CoBpeMeHHbIE 3KOJOTHYECKH 0e30MacHble TEXHOJIOTUH IepepadboT- ’ 4
KH OTXOJIOB )KUBOTHOBOJICTBA
3 [TonydyeHnne MONEKYJIIPHOTO BOJOPO/Ia, CIIUPTOB, alleTOHA U APYTUX ’ 4
MIPOJYKTOB U3 OPTaHUYECKUX OTXOJIOB
33 HpOMBII_HJ'IeVHHOG MOJIy4€HHE KOPMOBBIX T0OABOK U3 OTXO/I0B CEJlb- ’ 4
CKOT'O X0341CTBa
HTtoro 53 119
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S  YueOHo-MeTOAMYECKOE 00ecIeYeHHEe CAMOCTOATEIbHON PaboThl 00y4aromuxcst
10 AUCHHUTIJIHHE

VYuebHO-MeToMUeckue pa3pabotku wumetorcss B Hayunoitou6mmuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Muxpobuosiorusi [DJIeKTPOHHBIA pecypc] : METOA. yKa3. K CaMOCTOATENbHOM paboTe 1o auc-
LIUTUTAHE [[J1 CTYACHTOB arpOHOMHYECKOTO (haKyabTeTa OYHOW (PopMbl OOydeHHS, OOYyJaArOIIMXCS TI0
nporpaMmaM OakajaBpuaTa Mo HarpaBleHUsM moarotoBku: 35.03.03 Arpoxumusi 1 arpornoyBoBeICHHE,
35.03.04 Arponomusi, 35.03.05 CamoBoactBo, 35.03.07 TexHoyOrHs TPOU3BOACTBA U MEPEPAOOTKH CENb-
cKkoxo3siicTBeHHOM npoaykuuu] / coct. YUunsiera 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

2. Mukpobuosnorusi [DneKTpoHHBIH pecypc] : MeTOJ.yKa3aHUs Ul BBIIOJIHEHUS KOHTPOJIHHON
paboThl MO AWCIUIUIMHE [ CTYIEHTOB arpOHOMHYECKOTo (akynbTeTa 3a09HOW (GopMbI OOydeHHS
HarnpaBiaeHuid nmoarotoBku: 35.03.04 "Arponomus”, 35.03.05 "CanmoBoacto", 35.03.07 "TexHomorus
MIPOM3BOJICTBA U TEPEPadOTKU CeIbCKOX03sKcTBeHHOM npoaykuuu''] / coct. 0. 3. Uunsera ; FOxHo-
VYpaneckuit 'AY, WuctutyT arposkosorun. — Mmuacckoe: HOxHo-Ypansckuit 'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

6  @DoHJ OLEHOYHBIX CPEACTB /JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTAMU 00y4aIOIMXCs MO
JUCIHUILIHHE

st ycTaHOBJIEHHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKHM oOydaronuxcsi TpedoBanusim @I'OC BO
pa3paboTaH (OH]] OLIEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEXKY-
TOYHOM arTecTanuy odydarommxcs no gucuumimHe. GoHa OIeHOYHBIX CpPeACTB MpenacTasieH B [Ipuio-
KCHUU.

7  OcHOBHAasl M IONOJHUTEJIbHAS Y4eOHasl JIMTEPaTypa, He00X0AMMAas 1JIsl OCBOCHUS
AMCUMILINHBI

OcHOBHas M JONOJHUTEIbHAS yueOHas JuTeparypa nmeercss B HayqnoiOnbimorexe u J1eKTpoH-
HOM nH(popMannoHHo-obpazosarenbHoit cpene PI'BOY BO FOxuo-Ypansckuit [AY.

OcHoBHas:
1 Muxkpobuonorus [DnekTpoHHBIN pecypc] : yueOHoe mocobue / P.I'. T'ocmanoB [u ap.]. —
Onektpon.gjan. —  Cankr-Ilerepéypr : Jlawp, 2019. — 496 c¢. — Pexum pgocryna:

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

2 Kasumupuenko, O. B. IIpaktukym mo mukpoobuonoruu : 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 mukpoOuosorus : yaeonoe nocodue / P. I'. 'ocmanos, A. X. Bonkos, A. K. T'a-
muymH, A. . UoparumoBa. — 3-e usg., crep. — Cankrt-IlerepOypr : Jlanp, 2021. — 252 c. — ISBN
978-5-8114-1094-1. — Tekcr : anexkTpoHHbIH // JlaHp : anekTpoHHO-OMONMMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/169095

4  CanutapHass MUKpOOHOJOTHs [DIEeKTPOHHBIN pecypc]: yueoHoe mocodue / H.A. Oxepenosa,
A.®. Imutpues, B.}O. Mopo3os u np. ; PenepanabHoe TOCYAapCTBEHHOE OI0/PKETHOE 00pa30BaTebHOE
YUpEKIECHUE BBICIIETO TPodecCHOHAIBHOTO 00pa3oBanus CTaBpOMOILCKHUI TOCY1apCTBEHHBIN arpapHbIi

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

1  Kparkuii c1oBapp MUKPOOHOIOTUYECKUX, BUPYCONIOTMUYECKUX, IMMYHOJOTUYECKUX U SIU30-
OTOJIOTHYECKUX TEPMHUHOB : ciioBaphb / P. I'. 'ocmanos, H. M. Konsiues, A. A. Hosunikuii, P. X. PaBunos.
— Canxkr-IlerepOypr : Jlanp, 2021. — 304 c. — ISBN 978-5-8114-2413-9. — TekcT : 371€KTpOHHBIH //
Jlanb : anexkTpoHHO-OMbMMoTeunas cucrema. — URL: https://e.lanbook.com/book/167329
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2 3rozunHa, O.B. Ob6mas mukpobuosnorus : naboparopusiii npaktukym / O.B. 3ro03una ; TamOoB-
CKHMI TOCYJTapCTBEHHBIN TEXHUYECKHN YHUBEpPCUTET. — TaMO0oB : TamMOOBCKUI TOCYIapCTBEHHBIN TEXHH-
geckuil yHuepcurer (TI'TY), 2015. — 82 c. : w1 - Pexum JgocTyma: IO MOANHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=445121

3 Caxaposa, O. B. O6mas MuKpoOuoIoTys 1 00IIasi CAaHUTApHAsT MUKPOOUOJIOTHS : ydeOHOe
nocobue / O. B. Caxapona, T. I'. CaxapoBa. — 2-e u3a., ucnp. — Caunkr-IletepOypr : Jlansb, 2019. — 224
c. — ISBN 978-5-8114-3798-6. — TekcT : anekTpoHHbIH // JIaHb : 3JEeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.Janbook.com/book/123667

4  Psabuera, C. A. MukpoOHOIOTHS MOJIOKAa i MOJIOYHBIX MTPOIYKTOB : yueOHoe mocodue / C. A.
Psab6uesa, B. U. 'anuna, H. M. [TanoBa. — 3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 192 c.
— ISBN 978-5-8114-5285-9. — TekcT : 25ekTpoHHbIH // JlaHb : 37IeKTpOHHO-OMOIMOTeYHasI CUCTeMa. —
URL: https://e.Janbook.com/book/139276

5 Canwutapnas mMukpoouosorus : yaeoHoe mocooue / H. A. Oxepenosa, A. ®. JImurpues, B.
FO. Mopo3zos [u np.]. — Cankr-IlerepOypr : Jlanp, 2020. — 176 ¢. — ISBN 978-5-8114-3890-7. —
Tekcr : BJIEKTPOHHBIN // Jlanb : 3JICKTPOHHO-0MOIMOTEYHAS cucrema. — URL:
https://e.Jlanbook.com/book/131032

6 KoxeBnukoBa, O.H. Mukpobuomorust msica U MSCHBIX MPOAYKTOB : y4deOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkaszckuii ¢enepanpHbiii yHHUBepcuTeT. — CTaBpOIOIbD :
Cesepo-Kaskaszckuit ®enepanbubliii yauBepcuteT (CKOY), 2016. — 196 c. : un. — Pexxum gocrymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

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

2017. - 220 C. : WJL. - Pexum JOCTyTa: o MTOJITHUCKE. -
URL: http://biblioclub.ru/index.php?page=book&id=467286
8 IleryxoBa, E.B. MukpoOuonorus mNUIIEBBIX MPOU3BOACTB : YydeOHOe mocobue /

E.B. IleryxoBa, A.}O. Kpbrautikas, JI.O. Pxeunnkas ; @eaepanbHoe areHTCTBO 1Mo oOpa3oBanuto, ['OY
BIIO KazaHckuil rocyqapcTBEHHBIM TexHosorndeckuii yHuepcuteT. — Kazanp : Kazanckuii HaydHO-
uccienoBaresbckuil TexHosnornueckui yausepeutet (KHUTY), 2008. — 150 c. : un. — Pexxum gocryna:
o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

8 Pecypchl HHpOPMALIMOHHO-TETEKOMMYHUKAIIMOHHOH ceTH «HTepHET»,
Heo0XO0AUMblIe 1JI51 0CBOEHMSI JUCHHUIIIHHBI

Ennnoe okHO mocTyna K yaeOHO-MeToIMuecKuM pa3padboTtkam https://roypray.pd
OBbC «Jlanb» http://e.lanbook.com/

Yuupepcurerckas 6uommoreka ONLINEhttp://biblioclub.ru

Hayunas snexktponnas Oubnuoreka «eLibrary» http://elibrary.ru/

b

9 Meroauyeckue yKa3aHus s 00y4AIOMIUXCS 10 OCBOEHUIO JUCIIUINIMHBI

VY4ebHo-MeToInuecKne pa3paboTku uMmerorcest B HayuHolt 6ubnnoreke u 31eKTpOHHOM nHpop-
ManoHHO-o0pa3oBarensHO# cpene PI'BOY BO I0xuo-Ypansckmii [AY.

1. Mukpobuonorusi [DIEKTPOHHBIA pecypc] : METOA. yKa3. K Jal. 3aHATUSAM /U1 CTYICHTOB
arpoHoMu4eckoro ¢akynbTeTa, 00yJaromuxcs 1o nporpaMMamM OakajiaBpuaTa Mo HanpaBlIeHUSM MOATO-
toBkU: 35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CanmoBoiacTso,
35.03.07 TexHomOTHS MPOU3BOICTBA U MTEPEPAOOTKH CEINHCKOXO035UCTBEHHON MPOAYKIMH] / cocT. YnHsie-
Ba 10.3. ; IOxHo-Ypansckuii 'AY, UHcTuTyT arposkonorun .— Mmuacckoe: FOxHo-Ypanbckuii 'AY,
2020 .— 55 c. — Jloctyn u3 nokanpHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpoOuonorusi [DJIEKTPOHHBIH pecypc] : METOH. yKa3. K caMOCTOSTEIbHON paboTe 1o
TUCITUTIIMHE [ CTYJIEHTOB arpOHOMHUYECKOTO (paKynbpTeTa 0uHOM (HOpMBI O0yUEHHUSI, O0yJAFOIIHXCS TI0
nporpaMMmaM OakajaBpuaTa Mo HarpapieHUsM noarotoBku: 35.03.03 Arpoxumusi 1 arpornoyBoBe/ICHHE,
35.03.04 Arponomusi, 35.03.05 CamoBoactBo, 35.03.07 TexHoyiOrHs TPOU3BOACTBA U MEPEPAOOTKH CENb-
cKoXx034icTBeHHOHN npoaykuuu] / coct. Uunsena 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkoiio-
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run .— Muacckoe: FOxHo-VYpansckuii I'AY, 2020 .— 27 c. — loctyn u3 nokansHoW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydanos, A. M. MukpoOuoinorus : yaeOHO-MeToanueckoe nocodue / A. M. Tpydanos. —
Spocnasns : SpocnaBckas ['CXA, 2017. — 82 c.— Texkcr : 35nekTpoHHBIN // JIaHb : 3JIE€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/131308

4.  Mukpobuosorus [DIeKTPOHHBIN pecypc] : METO.yKa3aHusl [Tl BEIIOJIHEHHS] KOHTPOJIBHON
paloThl MO NUCHMIUIMHE [AJ7S CTYJCHTOB arpoOHOMHUYECKOro (QaxyiabTeTa 3a04HON (OpMBI OO0Y4EHUs
HarnpaBieHuid moarotoBku: 35.03.04 "Arponomus”, 35.03.05 "Camosoacto", 35.03.07 "TexHomorus
MIPOM3BOJICTBA U TEPEPadOTKU CeIbCKOX03sKcTBeHHOU npoaykuuu''] / coct. 0. 3. Uunsera ; FOxHo-
VYpaneckuit 'AY, HuctutyT arposkosorun. — Mmuacckoe: HOxHo-Ypansckuit 'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

5. MukpoOuonorus : MEeToAnYeCcKHe yYKa3aHus IJs 1a00paTOPHBIX 3aHATHNA 00Yy4aroIuXcs 1Mo
nporpamMmaM OakanaBpuaTa HampaiieHne nmoarotoBku 35.03.04 ArpoHomusi (o4Hast U 3a04Hast (HOPMBI
obyuenus) / cocraButens Yunsena FO. 3. ; FOxuo-Ypansckuit [AY, UactuTyT arposkosnoruu. - Muac-
ckoe: HOxno-Ypambckuit ['AY, 2021. - 43 c¢. : wun. - C npwi - bubmmorp.: c. 42-43.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

10 NudopmanuoHHble TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIEeCTBJICHUH 00pa30BaTeJIbHOTO
npouecca no AUCUMILINHE, BKIIYAas NepeyeHb NPOrpaMMHOI0 odecrevyeHus u
HH(GOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

[lepedeHp JHUIIEH3MOHHOTO MPOTPAMMHOTO oOecrieueHusi. PeKBU3UTHI MOATBEPKIAIOIIETO TOKY-
MEHTAa!

-IT10O OfficeStd 2019 RUS OLP NL Acdmc, JIunten3nonnsiii morosop Ne 11353/409/44 ot
25.12.2018;

-ITO WINHOME 10 RUS OLP NL AcdmcLegalizationGetGenuine, JIniieH3nHOHHBIH TOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL AcdmcLegalizationGetGenuine, JIniieH3nOHHBIH TOTOBOP
Ne 008/411/44 ot 25.12.2018,;

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

-AntuBnupyc KasperskyEndpointSecurity nist 6uzneca, JInIieH3MOHHBIN JOTOBOP
Ne 20363/166/44 ot 22.06.2020;

-OneparmorHas cucTemMa crernuaibHoro HazHaueHus «AstralinuxSpecialEdition» PYCB.10015-
01, JInuenzuonnslii gorosop Ne PbT-14/1653-01-BY3 ot 14.03.2018

11 MarepuajbHO-TeXHHYeCKasi 0a3a, He00OX0oAUMAas J1JIs1 OCYlIeCTBJIeHUsI 00Pa30BaTEJIbHOI0
npouecca no JMCUMIUINHE

Y4yeOHble ayIMTOPUN IJI MPOBEACHUA 3aHATHI, MPEIYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/I0BAaHUEM U TeXHHUYECKMMHU CPeACTBAMHU 00y4YeHUs
1. JlabopaTopust mukpoobuonorun u ¢usuonioruu pacrenuid Ne 204, ocHamieHHas 000pydOBaHUEM
JUISL IPOBEICHUS TaOOPAaTOPHBIX 3aHATHH.
2. YueOHas aymuTopusi I MPOBEACHUS 3aHATHH JeknuoHHoro tuma Ne 217, 202, ocHaimieHHbIE
MYJIbTUMEAUHHBIM 000pYTOBAaHUEM: KOMITBIOTED, BUACOIPOEKTOP.

IoMemeHus AJ1s1 CAMOCTOATEIbHOM PadoTHIOOYUYAKOIIUXCSI
1. [Tomemenuss I8 CaMOCTOSITENIBHOM ~ paboThl  oOywaromuxcs — ayautopuss  Ne 111a,
108, ocHallleHHbIE KOMITBIOTEPHOU TEXHUKOMN C MOJIKIIOYEHUEM K ceTU «HTEepHET».

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00yYeHU:

1. Muxpockon XS 90.
2. Becs BJITD-150.
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SRR LW

Mukpockon «buonam» JI-12.

Cymmunpaenii mkad HIC-80 (kamepa HEpK.).

Tepmomrar TC-1/80.

XonoauibHUK «CaparoB-451».

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

[IIxad BBITSKHON METAILI-CTEKIIO.

O6myuarens OBHII 1x30 HacTeHHO-TTOTONOYHBIN |-7TaMITOBEIH.
O Crepunuzarop naposoit BK-30-01 T3MO.
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
00yJarmuxcs
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N =

COAEPKAHHE

KomneTreHnuu u ux HHIUKaTOphl, GOpMHUpyEMbIE B IPOIIECCE OCBOCHUS JUCIUILIUHEL. . ... ....
[Toxa3zaTenu, KpUTEPUH U IIKaJa OLEHUBAHUS UHIUKATOPOB JOCTHXKEHHS CPOPMUPOBAHHOCTH
XYY 18 (SH NI 5110 0, S
TunoBble KOHTPOJIbHBIC 3aJaHUS U (WJIM) UHBIE MaTepUalbl, HEOOXOIUMBIC Ui OIICHKU 3Ha-
HUW, YMEHUN, HABBIKOB U (MJIM) OTBITA JIEATEILHOCTH, XapaKTePHU3yIOIHXCPOPMUPOBAHHOCTh
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1.

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

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

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

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

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

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

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

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

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

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

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

—(b1.0.20-Y.1)

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

dopmupyembie
3YH

Kputepun u mkasna olieHUBaHUS pe3yJbTaTOB 00YUYEHHUS O AUCHUIUINHE

HenocrarouHslil ypoBeHb

JlocTato4yHbIi YPOBEHB

Cpennuii ypoBeHb

BrIcokuii ypoBeHBb

b1.0.20-3.1

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

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

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

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

b1.0.20-Y.1

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

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

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

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

b1.0.20-H.1

OOyJaronuiicss HE BIIAJCET METO-
JlaMU TIPUTOTOBJICHUS NPENapaToB U
MHKPOCKOTIHH

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

OOyuaronuicsBIaiceT METOJaMU
MPUTOTOBIICHUS MIPETAPATOB U MUK-
POCKOIINHY C HE3HAYUTEIbHBIMHU 3a-

TPYAHEHUSIMU

OO0y4aronuiicsBnanaeeT METOJaMH
MPUTOTOBIICHUS MIPETAPATOB U MUK-
pockomnuu ¢ TpedyeMoii CTEeNeHBI0
MTOJTHOTHI ¥ TOYHOCTH
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3. TumoBble KOHTPOJIbHBIE 3aJaHUS U (MJIM) HHBbIEC MATEPHAJIbI, HEOOXOAUMBbIE 1JIs1 OLlCH-
KH 3HAHW#, YMEHHNH, HABBIKOB U (UJIH) ONBITA JeATEJbHOCTH, CGOPMHUPOBAHHBIX B
npouecce 0CBOCHHUS THCHHUIIIHHBI

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

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

2. MukpoOuonorusi [DIEKTPOHHBIA pecypc] : METOA. yKa3. K CaMOCTOATENbHON paboTe 1Mo
JTUCITUTIIMHE [ CTYJACHTOB arpOHOMHYECKOTo (aKyabTeTa O9HON (POpMBI 00yUeHHUsI, 00yUJaIOIIHXCS
1o mporpammamM OaxajiaBprara Mo HampaieHUsM NoArotoBku: 35.03.03 Arpoxumus U arporoyBoBe-
nenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso, 35.03.07 TexHomorus mpou3BOJACTBA U Tepepa-
OOTKH CeThCKOXO03KiCTBEHHOM mpoaykiuu] / coct. Unnsera FO.3. ; KOxHo-Ypanbckuit TAY, UHcTHTYyT
arposkoisioruu .— Mmuacckoe: FOxno-Ypanbckuiit 'AY, 2020 .— 27 c. — JlocTyn U3 JOKaJIbHOW CeTH
HNAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

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

4.  Muxpobuonorusi [DneKTpoHHBINH pecypc] : METON.yKa3aHUs Ul BBIIOJIHEHUS KOHTPOJIb-
HOHM pabOTHI O AWCIUIUIMHE [JIJI1 CTYJCHTOB arpOHOMHYECKOTO (haKynbTeTra 3a09HON (opMBbI 00yde-
HUs HarpasiaeHui noaroroBku: 35.03.04 "Arponomus”, 35.03.05 "CanoBoactso", 35.03.07 "TexHodno-
T'Usl IPOU3BOJICTBA U MEepepabOTKH celbCcKoxo3srcTBeHHOM poaykiuu'] / coct. 0. 3. Yunsena ; FOx-
HO-Ypanbckuil 'AY, UHcTutyT arposkonioruu. — Muacckoe: FOxHo-Ypansckuii 'AY, 2017. — 22 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

5. MukpoOuonorus : METOAWYECKHE yKa3aHus AJs Ja00paTOPHBIX 3aHATHN O0yYaromuxcs
o mporpamMmam OakajnaBpuaTa HarpasieHue nmoarotoBku 35.03.04 Arponomusi (o4Hass W 3a04vHas
¢dopmbl 00yuenus) / cocraButens Yunsena 0. 3. ; KOxHo-Ypanbckuii 'AY, UHCTHTYT arposKojoruH.
- Mmuacckoe: HOxno-Ypanbckuit 'AY, 2021. - 43 c. : nn. - C npun. - bubmmorp.: c. 42-43.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

4. MeToauyeckne MaTePUAJIbI, ONIpe/leJIsIoNIe MPoLeIyPhbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPaKTePU3YIIUX ¢POPMUPOBAHHOCTH
KOMITeTeHIU

B nanHoMm pasznene MeTOAMYECKHE MaTepHuaibl, ONMPEACISIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HUW, YMEHUHN, HABBIKOB H(MJIM) OMbITA JACSITEIBHOCTH, O JTUCHMIUINHE «be30macHOCTh KU3HEeAeITeNb-
HOCTHU», IPUBEICHBI MPUMEHUTEIBHO K KaXJOMYy M3 UCMHOJIb3YEMbIX BHUJIOB TEKYIIErO KOHTPOJIA YCIie-
Ba€MOCTH U MTPOMEKYTOUHOM aTTeCTaI[ui 00yJarOIIHXCSI.

4.1. OueHouHbIe CpeCTBA /1JIsl IPOBeAeHUsI TEKYIEro KOHTPOJISl yCIeBaeMOCTH, B TOM
YyucIe B Mpolecce NPaKTHYeCKOH MOATr0TOBKHU
4.1.1. OnieHuBaHuEe OTYETA IO JTAOOPATOPHOU paboTe

Otuer mo 1abopaToOpHOI paboTe MCIONB3YETCs ISl OLEHKH KadyecTBa OCBOCHHUS O0yUJaIOITUMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIPHON MPOrPAMMBI 10 OTJACIBHBIM TeMaM TUCHHUIUIUHBI. Co-
nepxaHue u Gpopma oTyeTa Mo JIabopaTOPHBIM padOTaM MPUBOAUTCS B METOIMYSCKUX yKa3aHUSIX K Jia-
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6oparopubiM pabotam (1. 3 ®OC). ConepxkaHue oT4eTa U KPUTEPUHU OIICHKU OTYeTa (TadJI.) JOBOASTCS
710 CBEJICHHS 00yJarounxcs B Hayasie 3aHsATUH.

No OneHoYHbBIE CpeICTBA
TunoBble KOHTPOJBHBIC 3a/laHUS U (WUJIM) WHBIE MaTepuaibl, HEOOXOIH- Kon n nHanmenosa-
MbI€ ISl OLICHKW 3HAHUW, YMEHUW, HABBIKOB M (MJIM) OMbITA ACSTEIbHO- HHAE UHAUKATOpa
CTH, XapaKTepU3yOIMX cHOPMUPOBAHHOCTH KOMIIETEHIMI B IpoIecce KOMIICTCHIIMH
OCBOEHHSI TUCLUAIUIMHBI

1. 1. B yeM pa3nuuus B CTPOCHHUH KJIETOYHOU CTEHKHU y TPaMITIOJIOKUTENBHBIX NO-1onk1
Y TPaMOTPHIIATEIbHBIX OaKTepHii? Ucnons3zyer OCHOB-
2. B 4eM cOCTOMT TeopeTHYecKas OCHOBa METOJa OKpackh OaKTepuil MO | Hble 3aKOHBI ecTe-
I'pammy? CTBEHHOHAYYHBIX
3. B 4em cocTonT OCHOBA METOJIOB BBISIBIICHUS CIIOp Y OakTepuii? JUCLMIUIMH Ul pe-
4. Kakwuie BKIIFOUEHUS XapaKTEPHBI JJIs1 OaKTepHii? HIEHUSI CTaHJAPTHBIX

3ama4 B oOjacTu ar-
POHOMHUHM C TIpHMeE-
HEHUEM HH(pOpMaIu-
OHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI

OTueT OLIEHNUBAETCS OLIEHKOH «3auTeHO», «HE 3auTeHO». OLeHKa «3a4TeHO» CTaBUTCS 00ydaro-
mmmMcsi, ypoBeHb 3YH, KOTOpBIX COOTBETCTBYET KPHUTEPHUSM, YCTAHOBJICHHBIM [UISI MOJIOKUTEIBHBIX
OILICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO»). OlleHKa 00BABISETCS 00YJarOIIeMycsl HETo-
CPEICTBEHHO IOCIIE CIaYu OTYeTa.

HIkana Kpurepun oueHuBanus

- U3JI0’KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;
- YMCHHUC BBICKA3bIBATH U OGOCHOB&TB CBOU CYXJCHUA IIPpU OTBCTC HA KOH-
TPOJIbHBIE BOIPOCHI;
- YMCHHUC OIMUCBIBATb U3YUACMBbIC ABJICHUA U MMPOLCCCHI;
- YMEHHE NMPOBOJUTH U OLEHUBAThH PE3YyIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH pa3pemniaTh KOHKPETHBIE CUTYAIlUH (IO0MyCcKaeTcss HaIMYue Ma-
JIO3HAUMTENbHBIX OMIMOOK WJIM HEAOCTAaTOYHO IOJIHOE PACKPBITHE COJIEprKa-
HUs BOIIPOCAa WM MOTPCIIHOCTD HCIPUHIHUIIMAJIBHOI'O XapaKTEpa B OTBCTC HaA
BOIIPOCHI).

O1eHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYCCKUX 3HAHWI; MOMYIIEHbI OIIMOKH B
OTIpE/ICIICHUH TTOHATHI Y ONUCAaHUH U3yYaeMbIX SIBJICHUH M TIPOIIECCOB, UCKa-
OreHKa «He 3a4TeHO» | )KeH WX CMBICII, HE MPaBUIHLHO OIICHUBAIOTCS PE3YJIbTaThl U3MEPEHUI;

- HEe3HaHWE OCHOBHOI'O MaTepHayia YIeOHOH MpOrpaMMBbl, JOMYCKAIOTCS TPy-
Obl€ OIINOKY B U3I0KEHHH.

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS ISl OIEHKH Ka4eCTBa OCBOCHHS 00YUYaIOIUMCsl OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEJIBHBIM T€MaM WJIU pa3feliaM IUCHUIUIMHBL. Tect
MPEJICTaBIseT COO0N KOMIUIEKC CTaHIApPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIIHIA YIIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUil U yMeHuil oOydaromuxcs. O0yJaronumMcs BbIIAIOTCS TECTOBBIE 3aJaHus ¢ Gopmy-
JUPOBKOW BOIIPOCOB U MPEAIOKEHUEM BBIOPATh OJWH MPABHIBHBI OTBET M3 HECKOIHKUX BAapHAHTOB
OTBETOB.

Ne OneHouHble cpencTBa Kon n HaumeHoBa-
TumnoBbie KOHTPOJIBHBIC 3aJaHUS U (MJIM) UHBIC MaTepUaJIbl, HEOOXO - HHAE MHUKATOpa
MBI€ JUIsl OLICHKU 3HAHUM, YMEHUM, HABBIKOB U (MJIM) ONIBITA AESITEIBHO- KOMIICTCHIIMHA
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CTH, XapaKTepU3yIOIIHNX cOPMUPOBAHHOCTh KOMIIETEHLIUI B IIpOIECCe
OCBOCHMS AUCITUTUIMHBI

1) K mukpoopranuzmam, He UMEIOIIUM KJIETOYHOTO CTPOEHUSI, OTHOCST-
csl:

1. Gaktepun

2. BUPYCHI

3. IPUOHBI

4. mpocreinue

2) BriepBrie yBuaen 6akTepuu:

1. A.B. JleBeHryk

2. JI. [Tactep

3. . . MeunukoB

4. P. Kox

3) bakrepuu, muTarOImUecs 3a CYET TOTOBBIX OPTAaHUYECKUX COEIHHE-
HUM:

1. ayrorpodsr

2. reTepoTpodsl

3. mapas3uThl

4. paronutel

4) BakTepuu, UCMONB3YIOIMINE ISl TIOCTPOSHHUSI CBOMX KJIETOK JTHOKCHU]I
yriaepojaa U Apyrue opraHuueckue CoeTMHeHus:

1. rerepoTpodsl

2. mapa3uThbl

3. darouuTs

4. ayToTpodbI

5) Hurpudunmpyromnme 6akTepuu sSBISIOTCS:

1. omurorpoamu

2. (parorutamu

3. ayrorpodamu

4. rereporpodamu

6) OCHOBHBIM PETYJIATOPOM MOCTYIUIEHHS OPraHUYECKHX BEILIECTB B
KJIETKY SIBJISIETCS:

1. muTomnazMarudeckas MmeMOpana

2. 9Apo

3. XJIOpOIIACThI

4. mna3sMuabl

7) MUKpOOpranu3Mbl, KOTOpbIE MPUCIIOCOOMINCH B MPOIECCE IBOIIO-
MU K HU3KUM TeMIIepaTypam:

1. me30duis

2. ncuxpod sl

3. TepMoUITBI

4. canpoduThl

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

1. gncras KyabTypa

2. cMenlaHHas KyJlabTypa

3. KJIOH

4. mramMm

9) MuKpoopraHu3Mbl TIOYBBI, CIIOCOOHBIE TONy4aTh HEOOXOAUMYIO UM
SHEPTHUIO OT OKUCIICHUSI MUHEPAJIbHBIX COCTUHEHHI:

1. omurorpodsr

2. carpouThI

N-1yk-s
ObecneunBaer 0e3-
OIacHBIE H/unn
KOMQOpPTHBIE yCII0-
BUs TpyJa Ha pabo-
9eM MecTe, B T.4. C
MOMOIIBIO  CPECTB
3aIUTHL.
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3. aBTOXTOHBI
4. aBTOTpOdBI

1. Kokkn
2. ITagouku

4. T'pubbI

10) OcHoBHBIMU (hopMamMu OaKTEpHUl SBISIOTCS:

3. CiupoxeTsl

5. Pukkercun

[To pe3ynbraram Tecta 00y4aroImEeMycCsl BBICTABISETCS OIEHKA «OTIHMYHO», «XOPOII0», «YIOBJIe-
TBOPUTEJIHLHO» UIIA «HEYJOBJIECTBOPUTEIBHO.

Kputepun onieHnBaHus 0TBeTa (Ta0JI.) TOBOMSATCS 0O CBEIECHUS OOYUYAIONIUXCS JO Hadajaa TeCTH-
poBanusl. Pe3ynbpTat TecTupoBaHus 00BABISETCS 00yYarONIeMyCsl HEMOCPEICTBEHHO MOCIE €ro CAAYH.

— (% npamAwIY oTBCTOR
OneHka 5 (OTJIMYHO) 80-100
Onuenka 4 (xopomio) 70-79
Ouenka 3 (ya0BIE€TBOPUTEIHHO) 50-69
Ouenka 2 (HEeynOBJIETBOPUTEIBHO) meree 50

4.1.3. YCTHBEIN OTBET

Y CTHBIN OTBETIPOBOAMUTCS /Il KOHTPOJITYCBOCHUS CTYICHTOM 00pa30BaTeIbHOU MPOTrpaMMBI IO
paznenaM 1, 2 IMCHUIUIMHBI, OPTaHU3YeTCs KaK yueOHOe 3aHsATHE B BUJIe coOece0BaHUs MperoiaBare-
75 ¢ o0yyaronmMucs. Bompockl K 3aHITHIO W3JI0KEHBI B: MUKpPOOUOJIOTHS : METOIMYECKUE YKa3aHUS
IUI TaOOpaTOPHBIX 3aHATHI O0O0yyaronuxcs 1o mporpammam 0OakaliaBpuaTa HarpaBieHHE MOATOTOBKHU
35.03.04 Arponomusi (ouHast U 3ao4Has Gopmbl oOydeHus) / cocraButens Yunsena FO. 3. ; FOxHo-
Vpansckuii 'AY, Uuctutyr arposkonoruu. - Muacckoe: FOxno-Ypaneckuii 'AY, 2021. - 43 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp122.pdf

OTBeT OIleHUBAETCS OIIEHKON KaK «3aUTECHO» HMIIH «HE3aYTECHO».
Kputepun onienku otBeta (Tab1.) TOBOIATCS O CBEACHUS CTYACHTOB B Havase 3aHaTuil. OueHka
OOBSBIISIETCS CTYJIEHTY HETIOCPEACTBEHHO TI0CIIE YCTHOTO OTBETA.

Ixana

Kpurepun oneHuBanus

O1leHKa «3a4TEHO»

- CTYJIEHT TIOJIHO YCBOMJI y4eOHBIN MaTepua;

- TPOSIBJISIET HABBIKM aHAlM3a, O00OOIICHHS, KPUTUYECKOTO OCMBICICHUS U
BOCIIPUATHS HMH(POPMAIINH;

- Marepual U3JIOKEH T'PaMOTHO, B OIPEACICHHON JIOTMYECKON MOCie0Ba-
TEIHLHOCTH, TOYHO HCIIONB3YETCS TEPMUHOJIOTHS;

- MOKa3aHO YMEHHE WILTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOHKPET-
HBIMHU TIPUMEPAMH, IPUMEHSATHh UX B HOBOM CUTYallUH;

- MIPOAEMOHCTPHUPOBaHA CHOPMUPOBAHHOCTh U YCTOMYMBOCTH KOMIIETCHIINH,
YMEHHI 1 HABBIKOB;

- MOTYT OBITH JIOMYIICHBI OJIHA-JBE HETOUYHOCTH IPHU OCBEUICHUH BTOPOCTE-
TIEHHBIX BOIIPOCOB.

O1LeHKa «He 3aYTEHO»

- HE pacKphITO OCHOBHOE COJIEpPIKaHUE YIeOHOTO MaTepHara;

- OOHaApyKEeHO HE3HAHWE WM HeTIOHUMaHUe OONbIIeH, Win Hanbolee BAKHON
YacTu y4eOHOr0 MaTepuana;

- JIOTIYIIEHBI OITMOKH B ONPENEIICHUH TOHITHH, IPU HCIIOIH30BAHUU TEPMU-
HOJIOTHH, KOTOPbIE HE HCIIPABIICHBI ITOCIIE HECKOJIIBKUX HABOJSIINX BOIPOCOB;

- He c(OPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHHUS,
YMEHHUSI U HABBIKU.
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4.1.4. KonrponbHas pabora

KonTponsHas pabota mpemycMoTpeHa Jyisi 3a04H0M (OpMBbI 00yUdeHHS.
KonTpomnpHast paboTa OlEHUBASTCS KaK «3a4TCHO» WU «HE3aYTCHO».

Kputepuu orneHkr KOHTPOIBHOM pabOThI (Ta0I1.) TOBOASTCS A0 CBEICHHS CTYICHTOB Ha YCTaHO-
BouHOH Jiekiuu. CojepxaHue, MOPSI0K BHIMOTHEHHUS U TPeOOBaHUS K O(DOPMIICHUIO U3II0KEHBI B Me-
TOAUYECKUX YKA3aHHUSIX K BBIMTOJIHCHHIO KOHTPOJBHOW paboThl: MUKpOOHONIOTHS [DIEKTPOHHBIA pe-
cypc] : MeToI.yKa3aHus ISl BBIMOTHEHUS] KOHTPOJIBHOUW paOOThI IO NUCIUIUIMHE [[UIsI CTYACHTOB arpo-
HOMHUYECKOTO (haKkyabTeTa 3a04HON (opMbI 00ydeHHUs HampaBiaeHui moarotoBku: 35.03.04 "Arpono-
mus", 35.03.05 "CamoBoactBo"”, 35.03.07 "TexHoyorus mpoM3BOACTBA U MEPEPAOOTKU CEIbCKOXO03SH-
ctBeHHOM mpoaykiuu"] / coct. FO. 3. Uunsena ; FOxHo-Ypansckuit ['AY, MHCTUTYT arposKoJIOruu. —
Muacckoe: FOxno-Ypansckuit [AY, 2017. — 22 c. http://nb.sursau.ru:8080/localdocs/iae/kpsxp055.pdf

OneHka oOBSBISETCS CTYIEHTY MOCJE MPOBEPKU KOHTPOIHHON pabOTHI.

IlIkana Kpurepun oneHuBanus

- CTYACHT TOJIHO YCBOWJI Y4EOHBIN MaTepHal;

- IPOSIBJISIET HABBIKM aHalIn3a, 0000IIEHNS, KPUTHYECKOTO OCMBICICHUS U
BOCTIpUSATHS UH(DOPMALINH;

- Marepual U3JI0)KEeH T'PaMOTHO, B COOTBETCTBHH C 33JaHUEM, TOYHO HC-
MOJIE3YETCS TEPMUHOIIOTHS

- MOKa3aHO yYMEHHE WUIIOCTPUPOBATH TEOPETUYECKUE TMOJOKEHUS KOH-
KPETHBIMU TIPUMEpaMHU, IPUMEHSATh UX B HOBOW CHTYaIIHUH;

- TIPOJIEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTh U YCTOMYMBOCTH KOMIIETEH-
LW, YMEHUH U HAaBBIKOB;

- MOTYT OBITh JOMYIIEHbI O/IHA-JABE HETOUHOCTH MPHU OCBELEHUU BTOPO-
CTENEHHBIX BOIPOCOB;

- TpeGoBaHus K 0pOpMIICHHIO PAOOTHI COOITIOCHBI.

O1leHKa «3a4TEHO»

- HE pacKpbITO OCHOBHOE COZIEp’KaHNe yueOHOTO MaTepHana;

- 00HaApY)XEHO HE3HAHWE WJIU HETIOHMMAaHHE OOJIbIIEH MM HauboJee Bax-
HOMW 4acTH y4eOHOro MarepHana;

- JIOTYIICHBI OMIMOKN B ONPEACTICHUN TIOHSATHH, TIPU HCIIOJIB30BAHUU TEP-
MUHOJIOTHUH;

- He chopMHUpPOBAHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HA-
HUS, YMECHUS Y HaBBIKH;

- TpeboBaHUs K 0hOpMIICHHIO pPabOTHI HE COOJIOICHBI.

O11eHKa «HE 3aUTEHO»

4.2. IIpouenypsl 4 OLICHOYHBIE CPEACTBA 1JIsl IPOBEACHUS IIPOMEKYTOYHOM
aTTecTaluu

4.2.1. 3aueT He MPeAYCMOTPEH y4eOHBIM TJIAHOM

4.2.2. Dx3aMeH

Dk3aMeH sBiseTcss GOpMOIl OIEHKM KadecTBa OCBOCHHUS OOYYaIOIIUMCS OCHOBHOW Tpodheccuo-
HaJIbHON 00pa3oBaTeIbHON MpOrpaMMbl MO pasjaenam JucHuIuivHel. [lo pesynabTatam sx3ameHa oOyya-
IOIIEMYCsl BBICTABIISIETCS OLICHKA «OTJIIMYHO», «XOPOIL0», «yA0BIETBOPUTEIHHO» WU «HEYJIOBIETBOPH-
TCIBbHO».

DK3aMeH MO0 JAUCIUIUIMHE TPOBOJUTCS B COOTBETCTBUH C PACIIUCAHUEM MPOMEKYTOYHOM aTTecTa-
LU, B KOTOPOM YKa3bIBAa€TCs BPEMSI €r0 IPOBEICHMS, HOMEDP ayJUTOPUH, MECTO IIPOBEIECHUS KOHCYIIb-
Taluu. YTBEPKICHHOE pacHUCaHKe pa3MeliaeTcs Ha WHPOPMAIMOHHBIX CTEHIAX, a Takke Ha oduim-
aJBLHOM CaiiTe YHUBEPCUTETA.

DK3aMeH MPOBOAMTHS MO OKOHYAHWW YTCHHS JIGKIMA ¥ JIabopaTOpHBIX 3aHATUH. [IpoBoauTcs
npernojaBaTesieM YUTAIOIIUM JIEKIIUH WU MPOBOIALINM J1JabopaToOpHbIE pabOTHI.
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YpoBeHb TpeOOBaHMIA IS TPOMEKYTOUHON aTTeCTallud O0YYaroNMXcs yCTaHaBIMBaeTCs pabo-
4eil mporpaMMoi TUCHUIIIMHBL U JOBOJUTCS 10 CBEACHHS 00y4aloluXcsl B Ha4aje ceMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuio, iekropamu. C paspernieHus 3aBeayroliero kadeapoit Ha
9K3aMEHE MOXKET MPUCYTCTBOBATH IpenoAaBaresb Kadeapbl, MPUBICUECHHBIH Ui MOMOLIM B MpHEME
’K3aMeHa. B ciiydae OTCYTCTBHUS BEIYIIETO MpermojaBaTelis dK3aMEeH MPUHUMAETCS MpPEeroaaBaTelieMm,
Ha3HAYEHHBIM PACTIOPSKEHUEM 3aBEYIOIIEro Kadeapoi.

[IpucyrcTBUE Ha dK3aMeHe MpernoaaBareseit ¢ Apyrux kadenp 6e3 COOTBETCTBYIOIIETO PaCIo-
pSKEHHsI peKTopa, MPOPEeKTopa Mo y4eOHOW M BOCHUTATENIbHOM padoTe WIIM 3aMECTHTENS TUPEKTopa
Wucturyra no yueOHOI paboTe He JOMyCKaeTcs.

Jlna mpoBeseHUs 3K3aMeHa BeAYIIMH MperojaBareilb HaKaHyHE MOJIy4YaeT B CEKpeTapuare Iu-
peKTOpaTa 3a4eTHO-IK3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIaeTCS B CEKpeTapuaT Mocjae OKOH-
YaHUsI MEPOTIPUATHUS B ACHDb ITPOBEICHUS IK3aMEHA WIIM YTPOM CIIEAYIOLIETO JHS.

DK3aMeHBI MTPOBOJATCS MO OMJIETaM B YCTHOM HJIM MMUCBMEHHOM BHJIE, JTHOO B BHJIE TECTUPOBA-
HUs. DK3aMEHAlMOHHbIE OUJIETHl COCTABIISIIOTCS MO YCTaHOBJIEHHOW (popMe B COOTBETCTBHH C YTBEp-
KJICHHBIMU Kaeapoil AK3aMEHAIIMOHHBIMH BOMPOCAMU U YTBEPIKIAIOTCS 3aBeIyIOUIUM Kadeapoii
eXeroHo. B 6miere cogepkutces 3 TEOPETUUECKUX BOIIPOCaA.

DK3aMeHaTOpy MPEIOCTABIISETCS MPABO 33/aBaTh BOMPOCKHI CBEPX OMIIETA, a TAKKE MOMUMO TEO-
PETHYECKHUX BOIIPOCOB JaBaTh AJI PEUICHUS 3a7jaui U IPUMEPHI, HE BBIXOSIINE 32 PAMKHU MIPONIEHHO-
ro MaTepuana 1o u3y4aeMou TUCITUTUINHE.

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

[Tpu mpoBeaeHNHN YCTHOTO K3aMeHa B ayAUTOPHH HE JOJHKHO HaXOIUTHCS 0oliee BOCKMHU 00ydYa-
IOLUXCS HAa OJTHOTO MPENoIaBaTes.

[Tpu mpoBeaeHUH YCTHOTO dK3aMeHa O0y4arolIuiics BRIOMpAeT SK3aMEHAIIMOHHBIN OWUJIeT B CITy-
YJaifHOM MOpsKe, 3aTEM Ha3bIBaeT (paMIIINIO, UMsI, OTYECTBO U HOMEP IK3aMEHAIIMOHHOTO OujeTa.

Bo Bpemst sk3ameHa 00ydarompecss MOTYT MOJIb30BAThCS ¢ Pa3pelIeHUs] 9K3aMeHATOpa MPOrpam-
MOH JHMCIUIUIMHBI, CIPABOYHON M HOPMATUBHOM JTUTEPATYPOM, IPYTUMHU TOCOOUSIMH U TEXHUYCCKUMHU
CpeACTBaMH.

Bpemst moaroTroBku oTBeTa mpu cAade 3K3aMeHa B YCTHOU (opMe JOKHO COCTAaBIISTh HE MEHeEe
40 MuHYT (110 >KETaHUIO 00YYaIOLIerocs OTBET MOXKET OBITh JOCPOUHBIM). Bpems orBera — He Gonee 15
MUHYT.

OOyJaromuiics, UCTIBITHIBAIOIIMIA 3aTPyIHEHUSI TPU MOJATOTOBKE K OTBETY IO BBIOPAHHOMY UM
OuseTy, UMeeT MpaBo Ha BIOOP BTOPOro OMiieTa ¢ COOTBETCTBYIOLIUM MPOIEHHEM BPEMEHH Ha MOATO0-
TOBKY. [Ipy OKOHYATETLHOM OIICHMBAHHWK OTBETAa OIICHKA CHIDKAETCS Ha OAMH Oaii. Beimaua TpeThero
OwieTa He pa3peniaeTcs.

Ecnu oOyuaromuiicst SBUJICS HA SK3aMEH, M, B3SIB OWIIET, OTKA3aJICs OT MPOXOXKICHUS aTTECTAIINH
B CBSI3U C HEMOATOTOBIEHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIISIETCS OLIEHKA «HEYIOBJIETBOPHUTEIb-
HO».

Hapymienne nucUUIUIMHBI, CHHCBHIBAHUE, UCIOJIB30BaHHE OOYYaIOIIMMUCS HEpa3pelIeHHBIX Iie-
YATHBIX U PYKOMHCHBIX MaTepUAIOB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, TUTAHIIIETHBIX KOMIIb-
I0TE€POB, HOYTOYKOB M JPYTUX BUAOB JINYHOW KOMMYHUKAIIMOHHOM U KOMITbIOTEPHOM TEXHHUKH BO Bpe-
Msl aTTeCTAI[MOHHBIX UCTBITAaHUH 3ampenieHo. B ciiydae HapyiieHus 3Toro TpeboBaHus MPeno1aBaTeib
00s13aH yAanuTh 00y4aromerocs U3 ayaJuTOPUH U MPOCTaBUTh €MY B BEIOMOCTH OLIEHKY «HEYJOBJIETBO-
PUTEILHO.

BricTaBieHue o1ieHOK, MOTYYeHHBIX TPU MOABEICHNUN PE3YIbTAaTOB MPOMEXKYTOYHOM aTTecTalu,
B 324TEHO-2K3aMEHAIMOHHYIO BEJIOMOCTh IPOBOAMUTCS B MPUCYTCTBUU caMoro oOyugaromierocs. [Ipemo-
JaBaTesld HECYT MEPCOHAJIbHYI0O OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOUHOCTh BHECEHUS 3aIuceit
0 pe3yJibTaTaxX MPOMEKYTOYHOH aTTeCTAIlUH B 3a4TEHO-IK3aMEHAIIMOHHYIO BEJIOMOCTb.

HesiBka Ha 3K3aMeH OTMEYaeTcs B 3aYTEHO-DK3aMEHAIlMOHHOM BEIOMOCTH CIOBAMU «HE SBUJI-
CsD».
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s oOyuaromuxcsi, KOTOpble HE CMOTJIM CIaTh 3K3aMEH B YCTAHOBJIEHHBIE CPOKH, 3aMECTUTE-
JIeM TUPEKTOpa MHCTUTYTA MO yueOHOU paboTe yCcTaHaBIMBAET MEPHUO/] JIMKBUAALNN 3aJ0JKEHHOCTH. B
3TOT MEPUOJ MPENOIABATENN, IPUHUMABIINE IK3aMEH, JOJKHBI YCTAHOBUTH HE MEHee 2-X THEH, Korjaa
OHM OyAyT NMPUHUMATH 33J0KeHHOCTH. MHpopmaius o TUKBUAALNN 33J0KEHHOCTH OTMEYaeTCs B
9K3aMEHALlMOHHOM JIUCTE.

OO6yyaromumcst, MOKa3aBIIMM OTIMYHBIE U XOPOIIKE 3HAHUSI B TEUEHHE CEMECTPa B X0/1€ MOCTO-
SIHHOTO TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH, MOXKET OBITh NMPOCTaBJIEHA 3K3aMEHAIMOHHAs OLIEHKA JI0-
CpO4YHO, T.€. 06e3 craun sk3ameHa. OIeHKa BBICTABISETCS B DK3aMEHAIMOHHBIN JIUCT WM B 3aYTEHO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanuapl ¥ JIMIAa ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI, MOTYT CAAaBaTh HK3aMEHbI B
MEXCECCHOHHBIN MEPHUOJ B CPOKHU, YCTAHOBICHHBIC MHANBUIYAIbHBIM y4eOHBIM TIaHOM. VIHBanuas! u
JULA C OIPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3J0POBbS, MMEIOIIME HAPYLIEHUS ONOPHO-IBUTaTEIbHOTO
anmnapara, JOINYCKalOTCid Ha aTTECTAllMOHHBIE MWCIBITAaHUS B  CONPOBOXAEHUHM aCCHUCTEHTOB-
COMPOBOXKIAIOIIUX.

[Ipouenypa mpoBeaeHUsT TPOMEKYTOUHOM aTTecTaluu Ui 0coObIX ciaydaeB u3loxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTpOJIE YCHEBAEMOCTH M IPOMEXKYTOYHOM aTTecTalluu OO0YyYarolMXcs I0
OIIOII 6akanaBpuara, criermanurera u Mmaructparypsi» ®I'BOY BO I0xHO-Ypansckuii [AY.

OneHOYHbBIE CpeICTBA Kon n naumenoBanue
No SK3aMer WHJIUKaTOpa KoMIIe-
TEHIINH
1 1. TIpenmer, 3a1a4u, MECTO M POJIb MUKPOOHOJIOTHH B CHCTEME N-1onk1

OMOJOTMYECKHX U CeTbCKOXO035IICTBEHHBIX HAYK. Hcnonb3yeT OCHOB-

2. Kparkuit ucToprueckuii O4epK pa3BUTHS MUKPOOMOJIOTHUH KaK | HbIE€ 3aKOHBI €CTe-
HayKH. CTBEHHOHAYUHBIX

3. Hcnonp3oBaHWE€ MHUKPOOHMOJIOTHYECKUX TEXHOJOTUN B MpaK- | IUCUMIUIMH IS pe-
THUKE TIPOU3BO/ICTBA CEJIbCKOXO3SIICTBEHHOMN POYKIUH. LIEHUsI CTaHJIAPTHBIX

4. MHcnonws3oBaHHEe MHUKPOOMOJIOTHYECKUX TEXHOJOTUMA B MpakK- | 3aja4 B 00JaCTH ar-
THKE MepepadOTKH CeTbCKOXO03IHCTBEHHOU MPOTYKITUH. POHOMHH C TpHUMe-

5. TlpumeHeHne COBpEMEHHBIX MHUKPOOHMOJIOTHYECKUX METOJOB | HCHUEM HH(pOpMAIIH-
Hay4HbBIX UCCJIEIOBAHUM B arpOHOMHMH. OHHO-

6. Cucremarnka MUKPOOPTaHHU3MOB. KOMMYHHKAIIHOHHBIX

7. ®dopMa U CTpOEHHE MUKPOOPTaHU3MOB. TEXHOJIOTHI

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

9. Kierounas cTeHka, HUTOIUIa3Ma U BKIIOYECHUSI.

10. [TurmeHTHI OaKTEpUiA.

11. CnopooGpa3oBanue GakTepuii.

12. Puxkercunm (popma, cTpoeHue, pacpoCTPAHCHHE).

13. Mukomnasmel 1 L-popmbl Gaktepuit (popma, cTpoeHue,
pacrnpoCcTpaHEeHHE).

14. AktunomuueTsl (popma, cTpoeHHe, paCIpOCTPaHEHHUE).

15. [lnano6aktepuu (hopma, CTpOCHHE, paCIPOCTPaHEHHUE).

16. Bupycs (¢popma, CTpoeHne, pacipoCTpaHEHHE).

17. MukpomunieTsl (IIPU3HAKH, Pa3MHOKEHHE, TpPeOOBaHUS K
BHEIIIHUM YCJIOBUSM, Kilaccuukanus).

18. Apxeobakrepuu (hopma, CTPOCHHE, PACIIPOCTPAHEHHUE).

19. ®usnyeckue GpakTopsl (TeMIepaTypa U BIAKHOCTD).

20. Crepunuzaius (HarpeBaHue, BHICYIIIMBAHUE U BAKYYM).

21. ®uznueckue GakTopsl (IecTBUE BUAUMOTO U3TYUCHHUS).

22. ®usndeckue GakToOpsl (ICHCTBHE AICKTPUUECTBA).

23. ®uznueckue GakTopsl (MEXaHHYECKOE BO3/ICHCTBHUE).

24. OTHOIIEHUE MHUKPOOPTraHW3MOB K THJAPOCTATUYECKOMY U
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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.

52.

53.
54.

55.

56.
57.
58.
59.

OCMOTHYECKOMY JIaBJICHUIO.

Xumuueckue GakTopsl (KUCIOTHOCTh U IIETOYHOCT).
Xumnueckue (HakTopbl (OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE
YCIIOBUS).

Tpodudeckas u amuieTOXUMHYECKasi TPUPOJIa B3aUMOCBSI3EH
MEXy MUKPOOpraHU3MaMHu.

HacnencrBeHHble pakTOpbl MUKPOOPTaHU3MOB.
MexaHU3MBbl, BBI3BIBAIOIINE H3MEHEHNE T€HETUYECKON MH-
dbopmanuu.

Myranuu.

['eneTnueckue peKOMOMHALINY.

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

[Tonsatue o karadoIM3Me U OMOCUHTE3E, UX 3HAUECHUE.
[ToTpeOHOCTE B XKenese, Kaauu, Kb, MUKPOIJIEMEHTaX,
BUTaMUHAaX, POJIb 3TUX COEAMHEHUN B MeTab0IM3MeE KIIETOK.
AdpobHOE 1 aHaIPOOHOE TBIXaHUE.

Buonornueckuii UK a30Ta.

AMMoOHHU(UKaLus OEIKOBBIX BEIIECTB.

[Tponiecc auTpuduKranuu u IeHUTPUPUKAIIIH.

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

CrupToBoe OpOKEHUE U er0 BO30YIUTENH.

MonouHokucI0€ OPOKEHHE U €TO BO30YTUTEIH.
MacnssHoOKHCTI0€ OpOKEHHE U €T0 BO30YAUTEIH.
MukpoOrOoJIOTHS TIOYBHI.

@DaKkTOpBI CpPeNbl, OMPEISISIONINE PA3BUTHE MUKPOOHOTOIIE-
HO3a MOYBBI.

Ponb MOYBEHHBIX MHKPOOPTAHM3MOB B OOpa30BaHHH IIEpe-
THOS (TyMyca).

Bnusinue 00pabOTKM TMOYBBI U BHECEHHS MHHEPATHHBIX
ynoOpeHuit Ha 1eATeNbHOCTh MUKPOOPTaHU3MOB.
MukpoOHOIOTUYECKHE TPOIIECCHI MPU MOATOTOBKE OpraHU-
YECKUX yIOOpECHHIA.

Bnustaue ceBooOOPOTOB M MOHOKYJIBTYP Ha MUKPOOHOJIOTH-
YeCcKHUe MPOIeCChl B MOYBE.

TexHonornueckne 3aKOHOMEPHOCTH KYJIbTHUBUPOBAHUS MUK-
POOPraHU3MOB.

OnudUTHBIE MUKPOOPTaHU3MBI.

[IpaBuna n TexHuka 6€30MaCHOCTH MPU pabOTe B MUKPOOHO-
Joru4ecKoi 1aboparopuu.

YCTpoiCTBO MHKpPOCKOMA, MpaBuja pabOThl C MHKPOCKO-
MOM, TEXHHKAa HCIOJIb30BaHUS MHKPOCKONA C UMMEpPCHOH-
HOM CHUCTEMOI.

CriocoOsI (hukcarnmu Maska.

CriocoObl OKpacku mpernapara.

TexHuKa MPUTOTOBIECHUS Ma3Ka.

[TocnenoBarenbHOCTh MPUTOTOBICHUS BUCSUEH KaIlIu.
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60. [TocemoBaTeNbHOCTh MPUTOTOBJICHUS TMPUIABICHHON Kar-
.

61. [IpyHIUTIBI TPUTOTOBJICHUS TUTATEIBHBIX CPEI.

62. Meroabl cTepuIn3anum.

63. [Ipu3HaKkK pocTa MUKPOOPTAaHM3MOB Ha IJIOTHBIX M KHIKUX
MUTATENbHBIX Cpeaax.

64. Texauka B3sATUs TPOO BOJBI U TTOYBHI.

65. Mukpodnopa Bo3ayxa.

66. MuKpoOHOIOrnYecKHii aHaTTN3 BOJIbI (MUKPOOHOE YHCIIO).

67. MukpoOHOIOTHYECKUI aHAIN3 BOABI (KUIIIEYHAs TTATI0YKa).

68. MUKPOOHOIOTUIECKHI aHATH3 TIOYBHI.

69. Brinenenue 6akTepuil B YUCTYIO KYJIbTYpY.

[[Ixana 1 KpUTEpUN OIEHUBAHKS OTBETA O0YUAIOIIETOCs MPEICTABIICHBI B TA0JIHIIC

Ixana Kpurtepun oueHnBanns
Ouerka 5 BCECTOPOHHEE, CI/ICTeMaTI/I‘IveCKOC U TIIyOOKOE SIEaHI/Ie MIPOTrpaMMHOTO MaTe-
(oTHYHO) pI/IaJIa,v YCBOECHUE O(\:'HOBHOI/I U JOIOJIHUTEIbHON JIUTEPATYPHl, PEKOMEHIO-
BAHHOW MPOTpaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3a1a4H.
MOJIHOE 3HAHUE MPOTrPaMMHOT0 MaTepHalia, YCBOEHHE OCHOBHOM JIMTEpaTy-
Onenka 4 pBI, PEKOMEHIOBAaHHOW B TIPOrpaMMe, HATMUME MaJIO3HAYNTEIbHBIX OITHOO0K
(xopor1o) B pELIEHUU 3a7a4i, WJIK HEJOCTATOUYHO MOJTHOE PACKPBITUE COACPKaHUE BO-
mpoca.
OI_IGHKa 3 3HAHUEC OCHOBHOT'O HpOl"paMMHOFO MaTepI/IaJIa B MUHUMAJIbHOM O6’beM€, I10-
TPEITHOCTH HEMPHUHITUITHAIBLHOTO XapaKTepa B OTBETE HA PK3aMEHE M B pe-
(YIIOBJIETBOPUTEIBHHO)
IICHWHU 3ada4YHu.
Orenka 2 nmpoOenbl B 3HAHHUSIX OCHOBHOTO MPOTPAMMHOIO MaTepuaja, MPUHIIUITHATb-
(HeyIOBJIETBOPHUTEIHHO) | HbIe OIIMOKH ITPH OTBETE HA BONPOCHI U B PEIICHUH 33/1a4H.
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JUCT PETUCTPAIIMUA U3SMEHEHUI

Howmep
U3MEHe-
HUS

Howmepa nucroB

3AaMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBanue JJIs1 BHCCCHU A N3MEHEHHH

Ilonmucek

PacmmdpoBka
HOTUCH

Jlata BHECe-
HUS U3MCHC-
HUSA
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