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PaGouas mporpamma pazpaboTana B cOOTBETCTBUU ¢ DenepalibHbIM IOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM BBICIIIETO 00pa3oBaHMs — OaKkajlaBpuaT IO HAIPABJICHUIO MOTO-
ToBKH 35.03.04 ArpoHOMUS, YTBEPKICHHBIN TTprKazoM MuHoOpHayku Poccuu ot 26 uronst 2017
r Ne 699, ¢ u3MEHEHUsIMU, BHECEHHBIMH NMPUKa30M MUHHCTEpPCTBA HAYKU U BhICIIET0 00pa3oBa-
Hus Poccuiickoit @enepamnuu ot 8 despans 2021 r. Ne 83 (3apeructpupoBan MUHUCTEPCTBOM
toctutuu Poccuiickoit @enepaunu 12 mapra 2021 r., peructpannonusiii Ne 62739).

Pabouast mporpamma yTBep)KJeHA Ha 3aceJaHuu Kadempbl 3eMIICACINS U 3alIUThl paCTCHHUI (TIPOTOKOJ
Ne9 ot 12 mas 2026 rona)

3apenyromuii kadenpoi %5f% HecmesinoBa MLA.

Pabouast mporpaMma pekoMeHI0BaHa K MCIIOJIb30BaHUIO B YIEOHOM MPOIIECCEe METOAMYECKONH KOMUCCHEN
(bakynbpTeTa arpPOHOMUU, ATPOXUMHUU H DKOJIOTHU
(mpotokon Ne 9 ot 18 mas 2026 roxna)

peacenarenb MeTOAMYECKOH KOMUCCHHU HecMmesinoBa MLA.
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Peuenzenm paooueinr npozpammot. Jlupextop DenepanbHOTO TOCYAAPCTBEHHOTO OFOI-
KETHOTO yupexaeHus «['oCymapCTBEHHBIN HEHTP arpOXMMHUYECKOH CiyXObl «BOpoHEexKCKui»
KaHauaaT c.-X. Hayk Kynuiun [[.A.
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1. OBIIASA XAPAKTEPUCTUKA JUCIUIIJINHbI

1.1 Heap AUCHUNIMHBI
Heab ocBoeHUs1 TUCHMILIMHBI: (OPMUPOBAHUE Y CTYICHTOB CUCTEMHBIX 3HAHHUI O POJIH,
pa3zHooOpazuu u PyHKIIMOHUPOBAHUN MHUKPOOPTAHH3MOB B arpO’IKOCUCTEMAX, a TAKIKE O MPaK-
THYECKOM HCITOJIb30BaHUH MUKPOOHBIX MTPOIIECCOB M MPENapaToB B CEIIbCKOXO035HCTBEHHOM
MIPOU3BO/ICTBE.
1.2 3agauu qUCHUILINHEI

3amaueli Kypca SBISETCS OCBOCHUE TCOPETUUYECKUM U MPAKTHUUYECKUM MaTepUajioM B 00-
JaCTH MUKPOOHOJIOTHH. 3a1a4H:

- O3HAKOMJICHHE C OCHOBHBIMH OOBEKTaMH MHKPOOHUOJIOTHU - MUKPOOPTaHW3MaMHu U UX
POJIBIO B JKU3HEACSTEIILHOCTH YEJIOBEKA; KPYTOBOPOTE BEILIECTB B MPHUPO/IC; a TAKKE POJIM MUK-
POOPTraHU3MOB B IIOYBOOOPA30BaTEILHOM IIPOIIECCE;

- (opMmupoBaHUE 3HAHUI MO PETYIUPOBAHUIO MUKPOOHOIOTHUECKUX MPOIIECCOB B arpo-
9KOCUCTEME C IIEJIbIO MOBBIIICHUS TI00POIUS IOYBBI U YPOKAUHOCTH KYIBTYP.

B pe3ynbrare n3ydeHus: JUCIUTLINHBI Oy OakaaaBp JOJKCH OBITh MOATOTOBJICH K
PEIICHUIO MMPAKTUYECKHX 3a/1a4 CEIbCKOX035HCTBEHHOT'O MMPOU3BO/ICTBA.

1.3 IIpeameT AMCUMIINHBI
[IpeameToM CenbCKOXO3SIMCTBEHHONH MHUKPOOMOJIOTUH SIBISIIOTCS MHKPOOPTaHU3MBI, KO-
TOPBIC ONPEICSISIFOT PYHKIIMOHUPOBAHNE OCHOBHBIX KOMIIOHEHTOB arpoIieHo3a.
1.4 MecTo TMCHMILIMHBI B 00pa30BaTe/IbHOI porpaMmme
Hucnurnnuna «CenbCKOX035UCTBEHHAS] MUKPOOUOIOTHSY OTHOCUTCS K BAPUATUBHON 4acTH
bnoka 1 «/{ucuurmnnasy Moaynb «OCHOBBI CEIbCKOXO03SHCTBEHHOTO TPOU3BOJICTBAY YIEOHOTO
mnaHa. [IpenmecrByromue aucuuminbbel: boranuka, Xumus, [louBoBenenue, dusnonorus u
OMOXHUMHMSI paCTECHUH.
1.5 BzauMocBsI3b ¢ IPYrUMH JHCHUIITHHAMU

N3yuenne AUCHUIUIMHBI SBISETCS OCHOBOW JUISI MOCJEAYIOIIET0 OCBOCHUS JAUCITUIUINH:
Arpoxumusi, PactenneBoacTBo, 3amura pacteHuit. JJucuuminy yact, GopMUpyeMoil ydyacTHU-
KaM#u 00pa3oBaTENIbHBIX OTHOILIEHUW. A TakXe JUIsl TPOXOXKACHUS yUeOHBIX W MPOU3BOICTBEH-
HBIX TPAKTHK, BHITTOJIHEHUS BHIMTYCKHOMN KBaTU(UKAIIMOHHON paOOTHI.

2. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 11O JUCHUIIJIIMHE

Komnerenuus NuaukaTop 10CTHKEHUS KOMIIETEHIINH

Kon Coaepxanue Kon Copepxanne

HCIIOJIB3YET OCHOBHLBIC 3aKOHBI MaTEMa-

Cnoco0eH pematrh THUIIO- TUYECKUX, €CTECTBEHHOHAyYHBbIX U 00-
Bole 3agaun npodeccuo- | W-lomki | meEnpodecCHOHANBHBIX IMCLUILIMH IS
HAJIBHOW JESITEIbHOCTH Ha PEIICHUS THUTIOBBIX MPOPECCHOHATBHBIX
OCHOBE 3HAaHWUU OCHOBHBIX 3a/1a4 B 00JIACTH arpOHOMHH.
3aKOHOB MaTeMAaTUYECKHUX, CIOCOOCH pemaTh THIIOBBIC 3ajadd
OIK-1 | GCTECTBCHHOHAYYHBIX K npodeccCHOHAIbHON  JAeSITENFHOCTH  C
obmenpodeccuoHaTbHBIX WCTIOJIh30BaHUEM MaTEeMaTHYECKOTO
ANCUNIUMH © NPHMEHEHH- | o MOJIETUPOBAHUA U COBPEMEHHBIX -
eM nH(OPMAIIMOHHO- POBBIX TEXHOJIOTHH, BIIAJCeT METO/IH-
KOMMYHHKAITHOHHBIX TeX- KOW WHTEpIIpeTallui Pe3yabTaToB, MO-
HOJIOTHUH. JTYyYCHHBIX ©CTCCTBCHHOHAYYHBIMH Me-
TOJIaMHU.
peraeT TUTMOBBIE 3amadyu Tpodeccuo-
U-3omk-1

HaJbHOH JEATEIbHOCTH Ha OCHOBE 3Ha-
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HUNA OCHOBHBIX 3aKOHOB MaTeMaruye-
CKHMX M €CTECTBEHHBIX HAyK C MpPUMEHE-
HUEM nH(pOPMaLIOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUI

3. OFBEM JUCHUIIVIMHBI U BU/IbI PABOT

3.1 Ounas popma 00y4yeHuUs

Tloka3zaTenu CeM; “p Bcero
O61miast TpPyI0EMKOCTB, 3.€./4 3/108 3/108
OO6m1ast KOHTaKTHAs paboTa, 4 48,25 48,25
O6mras camocTosiTebHas padboTa, u 59,75 59,75
KOHTaKjHaH paboTa NpH MPOBEICHUU YYEOHBIX 48,00 48,00
3aHATUH, B T.4. (1)
JIEKIIUHA 16 16,00
nabopaTopHbIE-BCETO 32 32,00
CaMOCTOHTeiILHa;I paboTa mpu npoBeJcHUN y4eo- 50.90 50.90
HBIX 3aHITHH, 4
KonTaktHas paboTa mpu TMPOBEACHHH MPOMEKY-
. 0,25 0,25
TOYHOM aTTecTanuy 00yJarommxcs, B T.4. (4)
3a4er -
CamocrosiTenbHass paboTa NpuU IPOMEKYTOUHOM 8,85 8,85
aTTeCTaIuu, B T.4. (1)
MMOJITOTOBKA K 3a4eTy -
@opMa MPOMEKYTOUHON aTTECTALUN 3a4eT ¢ OLEHKOM | 3a4eT ¢ OLEHKOH

3.2 3aounasn popma ooyuenusn
He mpenycmorpena

4. COAEP) KXAHUE NJUCLHUIIJINHBI
4.1. Conepxanue TMCUMILUIMHBI B pa3pe3e pa3/ie/ioB U MOApa3iesioB
Pa3nen 1. BBenenue B ce1bCKOX03HCTBEHHYI0 MUKPOOHOJIOTHIO.

1.1. IIpeamer, 3a1a4M U UCTOPUS CETBCKOXO35ICTBEHHON MUKPOOUOIOTHH.

1.2. Cs3b ¢ 0011161 MUKPOOHOJIOTHEH, TOYBOBEICHUEM, arpOXUMUEHN, pACTEHUEBOJICTBOM U 3a-
LIMTON PACTEHHM.

1.3. OcobeHHOCTH arpOdKOCUCTEM KaK Cpeibl OOMTaHUSI MEKPOOPTaHH3MOB.

Pa3nes 2. Mopgosorust 1 cHCTeMATHKA MUKPOOPTaHU3MOB.

2.1. OCHOBHBIE TPYIIBI MUKPOOPTaHU3MOB B arpolieHo3ax: 0akTepuu, akTHHOMHIIETHI, TPUOBI,
TPOKKH, MUKPOBOJIOPOCITH, TPOCTEUIIINE, NX OTIIMIUTEIbHBIC TPH3HAKH.

2.2. OcHOBBI (PU3HONOTUU U OMOXUMUU MUKPOOHON KJIETKU: THUIBI MUTAHUS (aBTOTPOQBHI, reTe-
poTpodsl) u apIxaHus (a9po0bl, aHA3POOHI, (haKyIbTaTUBHBIE (OPMBI).

Pa3nes 3. Jxosorns 1 MeTad01u3M MUKPOOHBIX IOIYJISIIUM.
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3.1. Pocr, pa3MHOXeHHE U METabO0JIN3M MUKPOOHBIX TOMYJISIIHMA.

3.2. Bousinue BHemHUX daktopoB (pH, TemmepaTypa, BIaXXHOCTb, adpariis) Ha MUKPOOHBIE CO-
oOmiecTBa B 1mouse, puszocdepe, pumiocdepe, Ha ceMEHAX U KOPMax.

3.3. CTpykTypa 1 30HaJIBHOE pacrpeie]ICHne MUKPOOHBIX COOOIIECTB ITOYB Pa3HbIX THIOB. Ca-
npoTpodHast, aBTOXTOHHAS M OIUTOTpodHast MUKpodIopa.

Paznen 4. Poanb MHUKPOOPTaHU3MOB B IIOYBCHHBIX IPpoUECCax U KPYroBopore BEIIECTB.

4.1. A30THBIN IMKI: aMMOHH(UKaNWs, HUTpUuUKanus, reHuTpudukanms. Gukcanus MOIeKy-
JSIPHOTO a30Ta (CHMOMOTHYECKAsI, aCCOLMATHBHASI, CBOOOHOKHBYIIUMH MUKPOOPTraHU3MaMH).
4.2. YrnepoaHblid UK Pa3JIoKeHUE KIETUYATKH, TyMU(DUKAIISI 1 MUHEpaTU3alis OpraHuye-
CKOT'O BEIIECTRA.

4.3. MuKpOOHOJIOTHYECKHE MTPEBPAIICHUS COSAMHCHMI cepbl, pochopa, xkeneza. MoOunuzanus
TPYIHOPACTBOPUMBIX MUHEPATIBHBIX COCTUHECHHIA.

Pa3znea 5. BzaumoaeiicTBe MUKPOOPraHM3MOB C PACTEHUSIMU.

5.1. Konuenus pacteHus Kak xoao0nonTa. CHUCTEMHBIN MOIX0/] K U3YUEHHUIO aCCOIIMUPOBAHHO-
ro MUKpoOuoma.

5.2. Puzocepa u «puzochepnsiii 3¢ dexr». CoctaB u pyHkuu puzochepHoid MUKPOQPIOPHL.
5.3. Mukopwusa: THUIIbl, 3HAU€HHUE JJI1 MUHEPAIbHOIO MUTAHUS U YCTOMYMBOCTU PAaCTEHUH.

Pa3nes 6. MeToasbl uccjief0BaHUH B €eJIbCKOX03SIHCTBEHHO MUKPOOHOJIOTHH.

6.1. Knaccuueckue MeToapl: 0TOOP Npo0, ONpeAesieHne YUCICHHOCTH, COCTaBa U aKTUBHOCTH
MOYBEHHBIX MUKPOOPTaHU3MOB.

6.2. CoBpeMEHHbIE MOJIEKYJIIPHO-TEHETHUECKHE 0AX0bl: npuHIMbI [II{P-1unarnoctuku, ce-
kBeHupoBaHus reda 16S pPHK u merarenomuoro ananusa.

Paznes 7. IIpukiaagHas cejibCKOX0351iICTBEHHAsI MUKPOOHOJIOTHsSI 1 OMOTEXHOI0T M.

7.1. MukpoOHble ipenapaTsl: Onoynodpenus (pu3oToppuH, a30To0aKkTepuH, GpochopobdakTepyH,
AM®), coBpeMeHHbIE KOMIUIEKCHBIE MTPEnapaThl U CTUMYJISTOPHI pOCTa.

7.2. IlepcieKTUBBI KOHCTPYMPOBAHUS ¥ IPUMEHEHHS] CHHTETUYECKUX MUKPOOHBIX KOHCOPINY-
MoB (CMK).

7.3. buonorudeckue cpencraa 3amuTsl pacrenuit (bC3P) Ha ocHOBE MUKPOOPraHU3MOB-
AQHTaroOHUCTOB.

7.4. MUKpOOHOJIOTHSI KOPMOB: CHJIOCOBaHHE, CEHaXHUPOBAHUE, TOpYa KOPMOB (MUKOTOKCHHBI).
7.5. buopemenuanus nous, ouokonsepcus otxon0B AIIK, nomyuenue Onorymyca.
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4.2 PacnipeaesieHre KOHTAKTHON U CAaMOCTOATEIbLHOMH padoThI
NPH NMOATOTOBKE K 3aHATHUSIM II0 OAPa3ejam

4.2.1 Ounan popma odyuenusn

KonrakTHasi padora

rorpodHas MukpodIiopa.

Paznesibl, moapasaesibl AU CHUILTHHBI JIeK- CP
- JI3 3
Pa3zgen 1. BBeneHue B cejibCKOX0351iiCTBEHHYI0 MUKPOOHOJIOTHIO.
1.1. [Ipenmer, 3a1a4u U UCTOPUS CEIbCKOXO3HCTBEHHOW MUKPO-
OroIorUu. 1 } ] 1
1.2. Cs3b ¢ 0011el MUKPOOUOJIOTHEH, TTOYBOBEICHUEM, arpoXH-
MHEI, pACTEHUEBOJICTBOM M 3aIlIMTON pacTCHUH. 1 ] i -
1.3. OcoGEeHHOCTH arpo’KOCUCTEM KaK Cpeibl OOMTaHUS MUKPO-
OpraHu3MOB. j j ) 2
Pa3znen 2. MopdoJiorusi 1 cucTeMaTHKa MUKPOOPTaHU3MOB.
2.1. OcHOBHBIE I'PYMIBI MUKPOOPTAHU3MOB B arpoIieHo3ax: Oak-
TEePHH, aKTHHOMHUIICTHI, TPUOBI, JPOXIKUA, MUKPOBOIOPOCIH, IIPO- 2 6 6
cTeillre, X OTINYUTEIbHbIC TPU3HAKY.
2.2. OcHOBBI (pU3UOTOTUU 1 OMOXUMUU MUKPOOHOU KIIETKHU: TH-
bl TUTAaHUS (aBTOTPO(BL, TeTEpOTPOdBI) U AbIXaHHS (a3POOHI, 1 4 4,75
aHa’pOoOBbI, paKymbTaTUBHBIC (DOPMBI).
Pa3pnen 3. DkoJiorus 1 MeTad01u3M MUKPOOHBIX MOMYJISIIIHIA.
3.1. PocT, pa3MHOXKEeHHE U METa00JIM3M MUKPOOHBIX MOITYJISIIIHIA. 1 2 4
3.2. Bnusnue Buemnux ¢pakropos (pH, Temmneparypa, Buax-
HOCTb, adpallvs) Ha MUKpOOHBIE cOOOIIEeCTBA B MOYBE, pu3ocde- - 2 4
e, humnocdepe, Ha ceMeHaxX M KOpMax.
3.3. CtpykTypa u 30HaJIBHOE paclpeesieHne MUKPOOHBIX CO00-
[IIECTB MMOYB pa3HbIX TUNIOB. CanpoTrpodHasi, aBTOXTOHHAS U OJIH- 1 2 4

Pa3nea 4. Poib MUKPOOPrann3MoB B IIOYBEHHBIX MPOLECCAX M KPYTOBOPOTE BeIIECTB.

4.1. A30THBIN IUKIT: aMMOHU(UKALKS, HUTpU(DUKALVSL, TEHUT-

YCTOMYHMBOCTH PACTEHUM.

pudukanusa. Oukcaiys MOJIEKyIIpHOTo a30Ta (CUMOMOTHYECKAS, 2 4 4
accollMaTUBHAs, CBOOOTHOKUBYITUMH MUKPOOPTraHU3MaMu).
4.2. YriaepoaHbIil IUKIT: pa3ioKeHUe KIeTYaTKu, TyMUpHUKAIUsI 1 2 4 9
MUHEPATU3aIlisl OPTAaHMYECKOTO BEIIECTBA.
4.3. MUKpOOHOJIOTHYECKHE MTPEBPALICHUS COSAMHEHUI CepBl,
docdopa, xeneza. MoOunmzanus TpyIHOPACTBOPUMBIX MUHE- - - 4

QITBHBIX COCTMHEHUH.

Pazgea S. BzaumoaeiictBe MUKPOOPTraHUM3MOB C PACTCHUAMHU.

S.1. Konuenus pacteHus Kak xono0noHTa. CUCTEMHBIN TTOIX0/T
K M3YYEHHIO aCCOIIMUPOBAHHOTO MHKPOOHOMA. 1 ) 2
5.2. Puszocepa u «puzochepnsiit addext». CoctaB 1 GyHKITUN

n30cepHOr MUKPOGIIOPHI. ) 2 2
5.3. Mukopu3za: TUIIbI, 3HAYE€HHUE IJI1 MUHEPAIbHOIO MUTAHUS 1 ’
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Pa3znes 6. MeToabl Hcc/ieIOBAaHUI B CeIbCKOX03SIHCTBEHHO MUKPOOUOJIOTHH.

6.1. Kiaccuueckue MeTobl: 0TO0p Mpod, onpeaeseHue YuCiIeH-
HOCTH, COCTaBa U aKTUBHOCTH MTOUYBEHHBIX MUKPOOPTaHU3MOB.

4

6.2. CoBpeMEHHbIE MOJIEKYJIIPHO-T€HETUYECKHE TOIXO/IbI:
npuHuunsl [II{P-nuarnoctuku, cekBenuposanus rea 16S pPHK
1 METar€HOMHOT'O aHAJIN3A.

Pazpnen 7. llpukiaaHas ceJibCKOX03HCTBEHHAS MUKPOOHOJI0TUS H

OMOTEeXHOJIOruA.

7.1. MukpoOHbIe ipenapaTsl: buoynodpenus (pu3oTopdut, a3o-
robakTepuH, pochopodbakTepur, AMD), coBpeMeHHbBIE KOM-
TUIEKCHBIE IPEnapaThl ¥ CTUMYIISITOPBI POCTA.

7.2. IlepcrieKTUBBI KOHCTPYMPOBAHUS U IPUMEHEHUS] CHHTETHYE-
CKUX MUKPOOHBIX KoHCOpunyMoB (CMK).

7.3. buonoruveckue cpeactpa 3anuthl pacteHuii (bC3P) Ha oc-
HOBE MUKPOOPTraHU3MOB-aHTarOHUCTOB.

7.4. MukpoOHoJIOTHsI KOPMOB: CUJIOCOBAaHUE, CEHAXKUPOBAHUE,
Mmopya KOPMOB (MHUKOTOKCHHBI).

7.5. buopemenuarnus nous, buokouBepcust otxonoB AIIK, momy-
YeHue Ouorymyca.

Bcero

16

32

59,75

4.2.2 3aounan gpopma odyuenusn
He npenycmoTpena

4.3 IlepevyeHb TeM U Y4eOHO-METOAUYECKOr0 o0ecnedeH s I CAMOCTOSTEILHOI PadoThI

00y4arIIMXCs

Ne . O0bém, u

n/ Tema camocTosTE 1LHOU

o padoTsI Y4eOHo-MeTOAHYECKOE 0O0ecneyeHne |  o4YHoe

" | cxonosmersemmoi vupoguono. | EeR B: T MuspoGiosorus. M
o P Tipoda. 2008. C.5-10. !

2. | Ces3b ¢ 00mmieit mukpoduonorueit, | Emues B. T. Mukpo6uomnorus. M.:
NOYBOBEJICHUEM, arpoxuMueil, pac- | JIpocga. 2008. C.11-14.
TEHUEBOJICTBOM M 3aILUTON pacTe- )
HUM.

3. | OcobennocTy arposxocucrem kak | Emues B. T. MukpoGuomnorus. M.:
Cpeabl 0OUTAaHUS MUKPOOPTaHU3- Apoda. 2008. C.15-20. 2
MOB.

4. OCHOBHBIE TPYIIIBI MUKPOOpPTa- Emues %OT)SM(?IZEO%IOHOF us. M.
HM3MOB B arpolieHo03ax: OaKTepuu, Hpoda. P
AKTUHOMMUIICTHI, TPUOBI, TPOKIKH, T'am3aeBa P.C. Mukpo6uomnorus [OU]: 6
MHKPOBOJOPOCIH, TpOCTeNne, ux | yuyebHoe nocobue. Cankr-IlerepOypr:
OTJIMYMUTEIbHBIE IPU3HAKHY. CII6r'AY, 2023. C.25-32.

5. | OcuoBsl pusnonoruu u 6uoxumuu | Emues B. T. Muxpobuonorus. M.:
MHUKPOOHO# KJIeTKH: ThIel uTanus | Jpoda. 2008. C.116-150. 4,75

(aBTOTpO(BI, reTepOTPOdHI) U IbI-
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xaHus (adpoOwI, aHadpoOHI, Pa-
KYJIbTaTUBHbIE (DOPMBI).

6. | Poct, pasmuoxxenne u merabonmuzm | Emues B. T. Mukpoouomorus. M.:
MHUKPOOHBIX MO Hpoda. 2008. C.157-162.

7. | Bnusuue BHemnux dakropo (pH, | Emues B. T. Mukpo6uosmorus. M.:
TEMIEpaTypa, BIAKHOCTb, adpa- Hpoda. 2008. C.96-115, 271-280.
1I1s1) HAa MUKPOOHBIE COOOIIIECTBA B
nouse, puzochepe, pumnochepe,

HA CEMEHAaxX M KOpMax.

8. | Crpykrypa u 30HanmbHOE pacnpene- | Emues B. T. Mukpo6uosnorus. M.:
JIEHUE MUKPOOHBIX COOOIIECTB Hpoda. 2008. C.256-270.

MOYB pa3HbIX TUMOB. Carporpod-
Hasl, aBTOXTOHHAS ¥ OJIUTOTPOdHAsT
MUKpOQJIIOpa.

9. | AzotHpii mukia: ammonudukanus, | Emues B. T. MukpoOuomorus. M.:
HuUTpuuKanys, aeautpudukanus. | Ipoda. 2008. C.194-206.

Qukcanus  MOICKYIPHOTO  a30Ta I'am3aeBa P.C. Mukpoouomnorus [OU]:

(cumOHnoTHYECKas, acCOI[MATUBHAS, )
yueOHoe mocobue. Cankrt-IlerepOypr:

CBOGOIHOKUBYIIAA). CIIGIAY, 2023. C.88-99.

10. | YriepoaHblii HUKI: pa3IoKeHNe Emnes B. T. Mukpobuonorus. M.:
KJIeT4aTku, Tymudukanus u mune- | Jpoda. 2008. C.163-185.

PaM3aLHA OPraHMiCCKOTo BEIe- I'am3zaeBa P.C. Mukpobuomnorus [OU]:
c1Ba. VII.  Cankr-IlerepOypr: CIIOGI'AY,
2023. C. 61-70.

11. | Mukpobuonornueckue npespamie- | Emmnes B. T. Mukpobuonorus. M.:
HUS COeIUHEHMH cepbl, hocdopa, Hpoda. 2008. C.235-244.
xene3a. MoOunuzanus TpyaHopac-

TBOPUMBIX MUHEPAITBHBIX COEIHHE-
HUM.

12. | KoHuenus pacTeHUs Kak X0Jo- Emnes B. T. Mukpobuonorus. M.:
OononTa. CUCTEeMHBIN TIOXO/ K Hpoda. 2008. C.325-338.

U3Yy4EHHIO aCCOLIMUPOBAHHOTO
MUKpoOHoMma.

13. | Puzocdepa u «pusochepnslii a¢h- Emues B. T. Mukpob6uonorus. M.:
dexr». CocTaB U PYHKITH PU30- Hpoda. 2008. C.325-330.
cdepHoil MUKPO(DIOPHI.

14 | Mukopu3a: TUIBI, 3HAYCHHUE IS Emues B. T. Mukpo6uonorus. M.:
MHUHEPAJILHOTO MUTAHUS U YCTOM- Hpoda. 2008. C.325-330.

YUBOCTH PACTCHH.

15 | Knaccuueckue MeToabl: 0TOOp Emnes B. T. Mukpobuonorus. M.:
npo0, onpenenenue ynciaeHuHocty, | Jpoda. 2008. C.248-250.

COCTaBa M aKTHBHOCTH MOYBCHHBIX | 1~ oo b () Mukpo6uosorms [IH]:

MHKPOOPTAHH3MOB. VII.  Cankr-Ilerepoypr: CIIOI'AY,
2023. C. 32-40.

16 | CoBpemeHHbIE MOJIEKYIISIPHO- Emues B. T. Muxkpobuonorus. M.:

T€HETUYECKHE MOAXObI: MPUHIU-
bl 1IIIP-guarHocTuku, CEeKBEHU-
posanus rera 16S pPHK u metare-
HOMHOT'O aHaJIM3a.

Hpoda. 2008. C.375-385.
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17 | MuxkpoOnsle mpenapartsl: 6noyno0- | Emnes B. T. Mukpobuomnorus. M.:
penus (puzoropdun, azorobakte- | Apoda. 2008. C.341-354.
puH, dhochopobakrepun, AMD), 2
COBpPEMEHHBIE KOMILIEKCHBIE TIpe-
naparthbl U CTUMYJISTOPBI POCTA.
18 | IlepcnexktuBsl kKoHCTpynpoBanus U | Emues B. T. MukpoOuomnorus. M.:
IpUMEHEHHUs CUHTeTHUYeCcKnX MUK- | Jlpoda. 2008. C.370-375.
poOHBIX KoHCOpYMOB (CMK). 2
19 | buonoruveckue cpeacrpa 3anuthl | Eme B. T. Mukpobuomnorus. M.:
pacrenuii (bC3P) Ha ocHoBe Muk- | poda. 2008. C.355-365. 5
POOPraHU3MOB-aHTArOHHUCTOB.
20 | Muxkpobuonorusi kopmoB: cuiioco- | Emue B. T. Muxkpobuonorus. M.:
BaHHE, CCHAKMPOBAHUE, TIOpYa Hpoda. 2008. C.385-390.
KOPMOB (MUKOTOKCHHBI). 4
21 | buopemenunanus nmous, Ouokonsep- | Emues B. T. MukpooOuomorus. M.:
cust orxonoB AIIK, monydyenwue Hpoda. 2008. C.395-420. 4
ouorymyca.
Bcero 59,75

Opranuszanusi CaMOCTOSITEIBHOW pPa0OTHl MO  JUCHUIUIMHE OCYIIECTBIACTCS B
COOTBETCTBUHU C METOAMYECKUMHU YKa3aHUSIMH, pa3pabOTaHHBIMU Ha OCHOBE IPOrpaMMbl Kypca
«CenbCKOXO035MCTBEHHAs MHUKPOOHONOrUs» A 0Oojee palMOHAIBHOIO  HMCIIOJIb30BaHUS
paboyero BpeMeHHU.

CenbCKOXO034MCTBEHHAs MHKPOOMONOTUsl [DIEKTPOHHBIN pecypc] : MeToaudYecKue
yKa3aHus JUIsl CaMOCTOATEIbHOW paboThl OakanaBpoB MO HaIpaBlIeHHIO MOATroToBKH 35.03.04 -
"Arponomusa" (ouyHas W 3ao4yHas ¢opma oOydeHus) / BopoHexkckuil rocynapcTBEHHBIN
arpapHblii yHuBepcuTeT, @aKkyabTeT arpOHOMUH, arpOXUMUU U 3Kojoruu, Kadenpa semnenenus
U 3a1uThl pacteHult ; [coct. H. H. Hazapenko] .— Dnektpon. TekcroBsle naH. (1 ¢aiin : 328 K6)
— Boponex : Boponexckuii rocyjapcTBeHHbIN arpapHblid yHUBepcuTeT, 2026 .— 3ariaBue c
TUTYJIBHOTO 3KpaHa .— Pexum noctyna: a1 aBTOPU30BAHHBIX IOJIb30BarTesneil .— TeKcToBBIi
daitn .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m11824.pdf>.

CenbCcKOXO3UCTBEHHAasT MMKpOOMONOrHs [DNEeKTpOHHBIA pecypc] : MeToJuYecKHe
YKa3aHUA M0 U3YyYEHUIO JUCIUIUIMHBI A1 0akajaaBpoB M0 HallpaBJIeHUIO NoAroToBKu 35.03.04 -
"Arponomusa" (ouyHas ¢opma oOyueHus) / BoOpoHEXKCKHIl TOCYZapCTBEHHBIM arpapHbIit
yHHUBepcuTeT, DaKkyapTeT arpOHOMUY, arpOXUMHUM U dKosioruu, Kadenpa 3emmenenus u 3auTsl

pacrenuii ; [coct. H. H. Ha3apenko] .— OnektpoH. TekctoBble naH. (1 daitn : 304 K6) .—
Boponex : BopoHexckuil rocynapCTBEHHBIN arpapHblii yHuBepcuteT, 2026 .— 3ariaBue c
TUTYJIBHOTO 9KpaHa .— PeXxuM jgoctyna: Juis aBTOPU30BaHHBIX MOJb30BaTenel .— TeKCTOBbIi

daiin .— Adobe Acrobat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m11825.pdf>.

5. ®OHJI OIEHOYHBIX CPEJICTB JJIsI TIPOBEJEHUS ITIPOMEXKYTOYHOM
ATTECTAIIMU U TEKYHIEI'O KOHTPOJIA
5.1 Oransl popMupoBaHHUA KOMIIETEHIUH

Hoapa3aen 1MCUMIINHBI Komnerennusi | Unaukarop no-
CTHKEHUSA KOM-
NeTeHIIUH



http://catalog.vsau.ru/elib/metod/m11824.pdf
http://catalog.vsau.ru/elib/metod/m11825.pdf
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16S pPHK u meTareHoMHOTr0 aHanusa.

[IpenMert, 3a1a4M U UCTOPUS CEITBCKOXO3IMCTBEHHOM HI10MK-1
MUKPOOHOJIOTHH. HI2010K-1
CBs13b ¢ 001111 MUKPOOUOJIOTHEH, TOYBOBEICHUEM, ar- HI20IK-1
[POXUMUEH, pACTEHUEBOJCTBOM M 3aLIUTON PACTCHUH. A1 OMK-1
Oco0EHHOCTH arpO3KOCHUCTEM KaK Cpelibl OOMTaHHUS H10ITK-1
MUKPOOPTaHU3MOB. HI201IK-1
(OCHOBHBIE TPYIIIIBI MUKPOOPTaHU3MOB B arpoLieH03axX: I OTIK-1
OaKTepyy, aKTHHOMMULIETHL, TPUOBI, IPOKKU, MUKPOBO-
- HI201IK-1
TOpOCITH, MPOCTEUIITNE, UX OTIMYUTEIbHbBIC PU3HAKH.
OcHOBBI (PU3HOJIOTUH U OMOXUMHH MUKPOOHOM KIIETKH: I OTIK-1
TUTIBI TUTaHUS (aBTOTPOQBI, TeTEPOTPODBI) U ABIXAHHS e 1
(a3p00Obl, aHA3POOBI, (haKyTbTaTUBHBIE (POPMBI). OlIK-
Poct, pasMHOXKEHHE B METa00IM3M MUKPOOHBIX TTOTTY- HJ/101TK-1
LI HI2011K-1
HJ3011K-1
Bnusiane BHemHux ¢akropos (pH, Temnepatypa, Biax- H[10IIK-1
HOCTb, adpalus) Ha MUKpOOHBIE COOOIIECTBA B I10YBE, OIIK-1 HII20711K-1
pusocdepe, bumiochepe, Ha ceMeHAX H KOpMaXx. HIBOIK-1
CTpyKTypa U 30HAJILHOE pacrpeeiieHue MUKPOOHBIX HI1OMK-1
CO00I1IeCTB OYB pa3HbIX TUMNOB. CanporpodHasi, aBTOX-
HJ[2011K-1
TOHHASI ¥ OJIMTOTPO(HAS MUKpOdIIOpA.
A30THBIM ITUKII: aMMOHHU(pUKAIUsA, HUTpUPUKALUS, Ie- HII0ITK-1
HUTpUUKaIys. OUKcaus MOJEKYISIPHOTO a30Ta (CUM- HII2011K-1
OHOTHYECKas!, ACCOIIMATHBHAS, CBOOOIHOKUBYIIAS). HIBOIK-1
'YTIIepOTHBIN ITUKIT: Pa3JIOKEHUE KICTUYATKU, TYMUPUKA- HII10MK-1
[ 1 MUHEpaIN3allys OPraHuueCKOro BEIleCTBa. HII20711K-1
H30IK-1
MukpoOuonornyeckue npeBpalieHus COeTUHEHUN Cephl, HII0ITK-1
docdopa, xene3za. MoOunuzarus TpyaAHOPACTBOPUMBIX HII20ITK-1
MUHEpaIbHBIX COCIUHEHU. HI300K-1
Konnenius pacteHus Kak Xoao00nonTa. CucTeMHBIN HJ/1011K-1
MOJAXO0/ K U3YYCHHUIO aCCOIMUPOBAHHOTO MUKPOOHOMA. HII20711K-1
HJ30IK-1
Pusocdepa u «puzochepnsiii appexr». CoctaB u QyHK- HI1OIK-A
K pr3ochepHoil MUKpOdIIOpHI. WI20IIK-1
Mukopu3a: TUITbI, 3HAYEHHUE JJIsI MUHEPAJIbHOTO IMUTa- HI10MTK-1
HUs U YCTOWYUBOCTU PACTCHUM. OIIK-1 HI2011K-1
HJ300K-1
Kraccuueckne MeTo bl 0TOOp P00, ompeiesIeHUe Yrc- HI10ITK-1
NIEHHOCTH, COCTaBa U AKTUBHOCTH MOYBEHHBIX MUKPOOP- HII20ITK-1
raHn3MoOB. Hﬂjoﬂ[(_l
CoBpEeMEHHbIE MOJIEKYJIIPHO-TEHETUUECKHUE MOIXO/IbI: H10ITK-1
npuHUUIel [IL{P-auarHocTuky, CEKBEHUPOBaHUs I'eHa HI20ITK-1

H30I1K-1
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MukpoOHBIE TTpenapaTsl: 0noyao0openust (pu3oTopduH, H[10ITK-1
azoToOakTepuH, hochopobakrepur, AMD), coBpeMeH- HI201TK-1
HbIe KOMIUJIEKCHBIE IIPEnapaThl U CTUMYJIATOPHI pOCTa. HIB0IIK-1
[lepcrieKTUBBI KOHCTPYHPOBAHUS M IPUMEHEHHS CUHTE- I OTIK-1
TUYECKUX MUKPOOHBIX KoHCOpunyMoB (CMK). one)
OIlIK-1
buonornueckue cpeacTra 3amuthl pacrennit (bC3P) Ha W OIIK-1
OCHOBE MHUKPOOPIaHM3MOB-aHTAarOHUCTOB. 200K
MUKpOOHOJIOTHSI KOPMOB: CHJIOCOBAaHUE, CCHAXKHPOBA- HII0ITK-1
HuE, 10pYa KOPMOB (MUKOTOKCHHBI). HI201TK-1
HI3011K-1
bropemenuarus nous, buokouBepcus otxonos AIIK, HI10ITK-1
nosryueHue Ouorymyca. HI20ITK-1
H301K-1

5.2. lIIkajibl 4 KPUTEPUU OLEHMBAHUS TOCTHKEHUST KOMIIETEeH it
5.2.1. HIkanwt oyeHusanus 00CMuUICeHUss KOMHEemeHyul

Bun onenku

OrieHKH

AxaneMudeckas OlleHKa I10 2-X OaJUILHOM IIKaje

HC 3a4TCHO 3a4TCHO

5.2.2. Kpumepuu oyenuganus 00CmudiceHus KoMnemeHyuii

Kpumepuu OUYECHKU HA 3a4yeme

OueHKa, ypOBEHb
JOCTHXECHHS
KOMIIETEHITUI

OnucaHue KpuTepueB

3a4TeHo, BEICOKHUI

CTyIeHT BBIOJHWI BCe 3aJlaHMsl, MPeIyCMOTPEHHBIE paboyeil mporpam-
MOM, OoTuHMTancsa 00 MX BBIIOJHEHHH, JEMOHCTPUPYS OTIMYHOE 3HAHHE
OCBOEHHOI'0 MaTepHaa U yMEHUE CaMOCTOSATEJIBHO PELIAaTh CIOXKHBIE 3a-
Ja4y JUCUUTUTHHEI

3a4TeHo, IPOJABUHYTHIN

CTyZneHT BBIIOJHWI BCE 3a/aHMs, NMPEIyCMOTPEHHBIE paboyel mporpam-
MOi, oTumTasics 00 WX BBINIOJHEHHH, AEMOHCTPUPYS XOpollee 3HaHUE
OCBOEHHOTO MaTepuayla 1 YMEHHE CaMOCTOSITEIbHO pellaTh CTaHIapTHBIE
3aJ1a4¥ JUCLIUITIIMHBI

3a4TeHO, TOPOTrOBBIi

CTyZneHT BBIIOJHWI BCE 3aaHMs, NMPEIyCMOTPEHHBIE paboyel mporpam-
MOi1, OTYUTaNICS 00 MX BBITOJIHEHUH, JEMOHCTPUPYS 3HAaHHE OCHOB OCBO-
€HHOI'0 MaTepuajla U YMEHHUE pelIaTh CTaHIapTHBIE 33Ja4H JUCLHAIIINHEI C
[TOMOUIBIO TIPENoIaBaTeNs

He 3aureno,
KOMIICTCHIIUA HE OCBOCHA

CTy):[GHT BBIITIOJIHWJI HE BCC 3alaHUsA, NMPEAYCMOTPCHHLIC pa60qeﬁ npo-
FpaMMOfI WA HE OTYMTANICI 00 MX BBITIOJITHCHUHW, HE NMOATBEPXKIACT 3HA-
HHUEC OCBOCHHOI'O Mar€puajla U HC YMECT pCIIaTh CTAHAAPTHBIC 3aJdavu
AUCHUINIMHBI 1aXXC C MIOMOUIBIO IMPEIIOAaBaTCIA

Kpumepuu OUYEHKU mecmoes

Onenka, ypoBeHb
JOCTHKEHHSI KOMITETEHIINH

Onucanne KpUTEpUEB

OTINYHO, BRICOKUH

Copep:xaHne IpaBUIBLHBIX OTBETOB B TecTe He MeHee 90%

Xopouo, MpOJABUHYTHIN

Copep:xaHne IpaBUIILHBIX OTBETOB B TecTe He MeHee 75%
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Y 10BIIETBOPUTEIBHO,
MIOPOTOBBIN

Copeprxkanne IpaBUIHLHBIX OTBETOB B TecTe He MeHee 50%

HeynosnerBopurensHo,
KOMIIETEHIIMSI HE OCBOCHA

Copep:xaHne IpaBUIBHBIX OTBETOB B TecTe MeHee 50%

Kpumepuu OYEHKU YCMHO20 onpoca

Ornenka, ypoBeHb
JIOCTHKEHHUS
KOMITETCHIIHI

Onucanue KpuTepueB

3au4TeHo, BEICOKHH

CryneHT IeMOHCTPUPYET YBEPEHHOE 3HAHHME MaTepraia, YeTKO BBIpaXkaeT
CBOIO TOYY 3pEHHUA IO paccMaTpUBaEMOMY BOIPOCY, MPUBOJIS COOTBET-
CTBYIOIIUE IPUMEPHI

3auTeHo, IPOABUHYTHII

CTyZeHT JAEMOHCTPHPYET YBEpEHHOE 3HAHWE MaTepHaya, HO JOMyCKaeT
OTJICNbHBIC MTOTPEIIHOCTH B OTBETE

3auTeHo, TOPOTOBBIi

CTyIeHT AeMOHCTPUPYET CyLIeCTBEHHbIE MPOOETBl B 3HAHUAX MaTepHana,
JOIYCKAeT OIMOKH B OTBETAX

He 3aureHo, KoMIreTeHITNSA
HE OCBOCHA

CTyJIeHT JEeMOHCTPUPYET HE3HAHWE MaTepuana, JOMycKaeT TIpyObie
OILIMOKHU B OTBETAX

Kpumepuu oyenxu pewenus 3adau

OreHka, ypoBeHb
JIOCTYDKCHHUS
KOMIIETEHITUI

OnucaHue KpuTepueB

3a4TeHO, BEICOKHH

CTyneHT yBepeHHO 3HaeT METOUKY U alTOPUTM PEUIeHUs 3a/1a4H, HE JI0-
MyCKaeT OIMOOK MPH €€ BBITOTHEHHH.

3auTeHo, IPOABUHYTHIN

CTyneHT B LIeJIOM 3HAaeT METOAMKY M aJTOPUTM pelleHHs 3a/ladH, He J10-
MyCKaeT rpyObIX OMMOOK NPH €€ BBIIOIHEHHH.

3auTeHo, TOPOTOBBIi

CTy,Z[eHT B IICJIOM 3HACT MCTOAUKY M aJITOPUTM PCHICHUA 3aaavu, AOIYyC-
KaeT OIIHOOK IIpu €€ BBIIIOJIHECHUH, HO crocobeH HUCIPaBUTh UX IIPU I10-
MOIIH MMPErnogaBaTeiis.

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT He 3HaeT METOIAMKY M ajJrOpUTM DELICHHUs 3a1add, JIOMyCKaeT
rpyOble OIMOKYM NpPHU € BBINOJHEHWH, HE CIOCOOEH MCIPAaBUTh UX NPHU
TTOMOIIIM MTPEToIaBaTeNsl.

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CrpykTypa, cojepkanue u opopmiieHne pedepata HE COOTBETCTBYIOT
MPEbSIBISIEMBIM TPEOOBaHUSAM, aKTYaTbHOCTh TEMBI HE 00OOCHOBaHA, OT-
CYTCTBYIOT 4YeTkre (POpMYIHMPOBKH, HCHOJIB30BaHBI MPEHMYIICCTBEHHO
ycTapeBIIre UCTOYHUKHN UH(POPMAIK, UMEIOTCS B OOJIBIIOM KOJHYECTBE
oporpadudeckne, CHHTAKCHYECKHE U CTHIIUCTHUECKUE OIITMOKA

Kpumepuu oyenxu pechepamos

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHIUN

Onucanne KpUTEpUEB

3a4TeHo, BEICOKHI

Crpykrypa, coaepxanne u opopmieHre pedepara IMOTHOCTHIO COOTBET-
CTBYIOT NMPEABSBIAEMbIM TPEOOBAHUSIM, 00OCHOBaHA aKTYaJIbHOCTh TEMBI,
JTAaHBI YETKHE (QOPMYIMPOBKHU, HCIOIH30BaHBl AKTYaJbHBIE WCTOYHHKH
nH(POPMAITUH, OTCYTCTBYIOT opdorpaduyecKkue, CHHTAKCHYECKUE H CTH-
JINCTUYECKHE OLINOKH
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3auTeHo, IPOABUHYTHIN

CrtpykTypa, conepxkanue u opopmienue pedepara MOITHOCTHIO COOTBET-
CTBYIOT MPEABABISIEMBIM TPEOOBAaHUAM, 0OOCHOBaHA aKTYaIbHOCTH TEMBI,
JaHbl 4eTkue (HOPMYNHMPOBKH, HCIOJNB30BaHbl aKTyalbHBIE HCTOYHUKU
WHQOPMALIUK, UMEIOTCA OTIeNbHBIE OpdorpaduuecKue, CHHTaAKCUIeCKHE
Y CTHIJTUCTHYECKUE OITHOKH

3a4TeHO, TOPOTOBBIMA

Crpykrypa, comepkanne u odopmieHne pedepara B IEIOM COOTBET-
CTBYIOT MPEABSBISAEMBbIM TPEOOBAHUSAM, 00OCHOBaHA aKTYaJIbHOCTh TEMBI,
JaHBl YeTKHE (POPMYITMPOBKH, UCIIOJNB30BaHBI KaK aKTyallbHbIE, TaK U
yCTapeBIIne NCTOYHUKH MH(POPMAINH, UMEIOTCS OTAeTIbHBIE opdorpadu-
YECKUE, CHHTAKCUYECKUE U CTUIMCTUYCCKHUE OITUOKHU

He 3a4TCHO, KOMIICTCHIIMA
HC OCBOCHA

CrtpykTypa, coiepkanue u opopmiieHne pedepata HE COOTBETCTBYIOT
NPEIbIBISICMbIM TPEOOBAHUSAM, aKTYaIbHOCTh TEMbl HE 00OCHOBaHa, OT-
CYTCTBYIOT 4YeTKHE (DOPMYJIMPOBKH, HCIOIB30BAHBI IMPEHMYIIECTBEHHO
YCTapeBIINE UCTOYHUKYM WH(GOPMAIUK, UMCIOTCSI B OOJIBIIIOM KOJHYECTBE
opdorpadudeckue, CHHTAKCHICCKUE M CTHITUCTHICCKUE OIITHOKN

Kpumepuu oyenxu yuacmus 6 ponegou uepe

Orenka, ypoBEeHb JOCTH-
JKeHUSI KOMITETCHIIUM

OnucaHue KpuTepueB

3a4TeHO, BEICOKHH

CTyneHT B NOJHOM OOBEME BBIIONHSAET NMpaBHUja UIPHl - IEMOHCTPUPYET
OCHOBHBIE POJIEBBIC XaPAKTEPUCTHKH, TODKHOCTHOE MOJI0KEHUE IO POJIH,
OOIICTIPUHSATYIO TPAKTOBKY POJIEBBIX MPOTOTHUIIOB, STHYECKHE U CITyKeO-
HBIE NIpaBUJIa TIOBEACHUS, ICHCTBYS B paMKax OIpeIeTIeHHON npodeccuo-
HaJbHOW 3a7aun. BeipabarbiBaeT pemieHHss U 0OOCHOBBIBAET WX BBIOOP.
JeMoHCTpUpyeT NOHUMAaHKE OOIIEH 11eTTH KOJUIEKTUBA U B3aNMOICHCTBHUS
poJen.

3a4TeHo, IPOJABUHYTHIN

CTyzeHT B IIeJIOM BBINTOJHSACT MPaBUIIA UTPHI - IEMOHCTPUPYET OCHOBHEIE
pOJIEeBbIE XapaKTEPUCTHKH, TOJDKHOCTHOE MTOJIOKEHHE TI0 POJIH, O0IenpH-
HATYIO TPAKTOBKY POJIEBBIX POTOTUIIOB, STUYECKHE U CITyKeOHBIE TIPaBH-
Jla TIOBEJCHHSA, JICUCTBYS B PaMKaX OIPENeIeHHOH MpodecCHOHATBHON
3a/layn. YYacTBYeT B BBHIPAOOTKe pPElIeHWH M X 00OCHOBAaHHOM BHIOOpE.
JeMoHCTpUpyeT MOHUMAaHKE OOIIEH 11eTTN KOJUIEKTUBA U B3aNMOICHCTBHUS
poJen.

3auTeHo, TOPOTOBBIi

CTyneHT B 11eJIOM BBITIOTHSET IPaBMIa UTPHI, IEHCTBYS B paMKax OIpejie-
JIEHHOW TpO()eCCHOHAFHON 3a7aui. YYacTByeT B MHOTOaJIbTepHATHBHOMN
BBIPa0OTKE pelieHuid. B 1ienom nmoHnmaer Hanmu4ne oOMIel e KOJJIeK-
THBA U HEOOXOIUMOCTh B3aUMOJICHCTBUS POJICH.

He 3aureno, koMIeTeH-
II1s1 HE OCBOCHA

CryneHT He cIpaBisieTcsl ¢ NMpaBUJIaMU WUIPbl B PAMKax OMNPEICICHHOU
npodeccuoHanbHOl 3afaun. He nmpuHMMaeT yyactue BhIpaOOTKE M 000C-
HOBaHMM peineHui. OTCYTCTBYeT MOHMMaHWE OOIIeH IeM W TOopsjaKa
B3aUMOJICUCTBUS pOJICH.

5.3. MaTepuaJibl 1J151 OLEHKH I0CTHKEHHUSI KOMIeTeH Ui

5.3.1. Oyenounvie mamepuanvl RPOMEHCYMOUHOIU AMMmMeCMayuu

5.3.1.1. Bonpocsl K 3K3aMeHY
He mpenycMoTpenst

5.3.1.2. 3agauu K 3K3aMeHy
He mpenycMoTpenst
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5.3.1.3. Bonipochl K 3a4eTy ¢ OLEHKOI

JICHUC OpPTraHNYCCKUX BCIICCTB, 6p0)KeHI/Ie.

Ne Conep:xkanue Komme- HIAK
TeHUHs
1 | CoBpemeHHBIC TOCTHKEHUS MUKPOOHON OMOTEXHOJIOTUH U BHE/I- OIK-1 N1 onk-1
pEeHUE UX B IIPAKTUKY CEIBCKOIO XO35AMUCTBA. W20mx-1
2 | 3HaueHHe MUKPOOHOJIOTHH JJIS CETLCKOTO X03MCTBA U MPAKTH- OIK-1 N1 onk-1
YECKOM JAeSTETbHOCTH arpoHOMa. N120mx-1
3 | Posb MUKpOOPTraHM3MOB B IPUPOJIE U CENBCKOXO035IICTBEHHOM OIK-1 N1omk-1
IIPOU3BO/ICTEE. N20mk-1
4 OrnucarenbHbIN TEPHOJT Pa3BUTHSI MUKPOOHOI0THU. PaboThI N1 onk-1
OIIK-1
A.Ban JleBenryka, M.M. TepexoBckoro. N120nk-1
5 DU3HOTOTUYECKHUH MIEPUO Pa3BUTHS MUKPOOHOIOTHH. OTKPBI- OIK-1 N1 onk-1
tus JI.ITactepa. N20mnk-1
6 Pa3zBuTne MukpoOnonorndeckoi Hayku B Poccuu. 3naduenue pa- W 1onk1
oot JI.1. Banosckoro, 1.M1.Meunukosa, H.®. I'amanen. OIK-1 NU120mk-1
7 OcoOeHHOCTH CTpOEHUs MULIeNus, pasMHOKkeHue, pusnonoruue- | OIIK-1 | U I1omk-1
CKHe OCOOCHHOCTH MHIIETUANBHBIX TPUOOB, UX 3HAYEHUU B MIPH- N20mk-1
poJie ¥ HAPOJITHOM XO35HCTBE.
8 bakrepun, mopdonorndeckue hopmsl, 1BIKEHHE, criopoodpazo- | OIIK-1 | M 1okt
BaHUE, pA3MHOXKECHHUE. N120mx-1
9 AxTHHOMUTIETBL. MOpdomorndeckue 0coOEHHOCTH, Pa3MHOKe- OIIK-1 | Udlomk1
HHE, 3HAYEHHUE B IPUPOJIC U HAPOJHOM XO3SIICTBE. W20rmx-1
10 | Poct u pa3mMHOKeHHE MPOKApUOT, Pa3el pocta u pazputus 0akre- | OIIK-1 | U I1omk-1
puii Ha uTaTenbHOi cpexe. [IpencraButh rpaduk. N20mk-1
11 | Opranu3Msl HEKJIETOUHOM CTPYKTYpHI (BUpychl, ¢aru). Ctpoenune,| OIIK-1 | U I1omk-1
OCHOBHBIE cBoMicTBa. Ponb pador JI.M. MiBaHOBCKOTO. N120mnk-1
12 | Opranusaiys reHeTHYECKOTO armapaTa y MUKpOOPTaHH3MOB. OIIK-1 | Udlonk-1
DeHOTUNNYECKAS] U3MEHYMBOCTh MUKPOOPTAHU3MOB. W20mx-1
13 | I'eneTnveckue peKOMOMHAIINN OAKTEPHIA. OIIK-1 | Ulonk-1
N120mk-1
14 | Mertoas! cenekuuu MUKpoOoB. TloiydeHue eHHbIX (OpM MUK- OIIK-1 | Udlonk-1
POOPTraHU3MOB ISl CENBCKOr0 X035 CTBA. W20mx-1
15 | BausHue Kucnopoza Ha xku3HeAesTensHocTh MUkpoOoB. Kinaccu- | OIIK-1 | U 1omk-1
¢buKanys MUKpPOOPTaHU3MOB IO OTHOIIEHHUIO K KUCIOPOTY. N20mK-1
16 | Cum6mo03, Merabmo3. CynIHOCTh ATHX OTHOIICHUH. [IpuMepsl OIIK-1 | U1onk-1
3THX B3aMMOOTHOIIICHUI CPET MUKPOOPTaHU3MOB U MEKTy MUK- N120mk-1
pobamu ¥ pacTEHUSIMH.
17 | Xumuueckuil COCTaB KJIETOK MUKPOOPTaHU3MOB. MeXaHU3MbI OIIK-1 | U1onk-1
MOCTYTUICHUS TUTATEIILHBIX BEIICCTB B MUKPOOHYIO KIICTKY. N]20mk-1
18 | Knaccudukanus MHKpOOPraHM3MOB IO CIOCOOAM MUTAHMSL. OIIK-1 | UTlonk-1
CymHocTh aBTOTpo(HOTO U reTepoTpodHoro nuranus. Campo- N120mnk-1
(GuUTHI 1 TAPA3UTHI.
19 | doroaBroTpodsr m xemoaBToTpodbel. OcHOBHBIE mpeactaBute- | OIIK-1 | U 1ok
. x Mopdomnoruueckue U (pu3noa0ru4eckue 0COOEHHOCTH. N20mk-1
20 | Ponb hepMeHTOB B KHU3HEAEATETLHOCTH MUKPOOHON KIETKH. OIIK-1 | UTlonk-1
Knaccudukanus hepmeHToB. IK30-1 dHA0DEPMEHTHI. Mcmnonb30- N120mnk-1
BaHHE MUKPOOHBIX ()EPMEHTOB B HAPOJIHOM XO3SHCTBE.
21 | CrocoOBbI MONy4eHUs SHEPTUH TS )KU3HENeATETbHOCTH MUKPO- OIIK-1 | U1onk-1
OpraHu3MoB. AdpoOHOe, aHa3POOHOE JIbIXaHUE, HETIOJTHOE OKHC- N20mnk-1
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22 | CouptoBoe O6posxenue. Bo3oyaurenu. Ix mopdonorunueckue u OIIK-1 | U1omk-1
dbusnomornueckre ocooeHHocT. JlnHaMuka mporecca. 3Hadue- WN120mk-1
HUE.

23 | Monouno-kucnoe Opoxxenne. XumusM. Mopgonoruaeckue u pu-| OIIK-1 | U 1omk-1
3MOJIOTHYECKHE OCOOCHHOCTH BO30YAUTENEH. WJ120mk-1

24 | Macnano-kuciuoe 6poxenue. XapaktepHbie ocooeHHocTH U cBoii-| OIIK-1 | U 1omk-1
cTBa Bo30OyauTeneil. Xumu3m mporiecca. 3HaueHue. N120mk-1

25 | [lextuHOBOE OpOXkKeHME. XapaKTepUCTHKA BO30yauTenei. Xu- OIIK-1 | UTlomk-1
MU3M Ipoliecca. 3HaueHHEe B IEPBUUHOI 00paboTKe TyO0BOJIOK- U120mK-1
HUCTBIX PACTCHHIM.

26 | Mukpoopranusmsl, pazpymiaronue kieryarky, Turaud. Ocoben- | OIIK-1 | U 1omk-1
HOCTH TIpoIlecca B a’dpOOHBIX M aHAIPOOHBIX YCIIOBHSIX. Xapak- N20mk-1
TEPUCTHKA BO30yIUTENCH.

27 | AmMonu(puKanus 6IKOBBIX BEIIECTB M MOUEBUHBI. MUKPOOP- OIIK-1 | Udlomk-1
TraHU3MbI. XapaKTepUCTUKA BO30yauTene. XumMu3M. MeToapl N20mk-1
peryIvpoBaHus Mpoliecca B OYBE U MPU XpaHEHUHU HaBO3a W 1380mk-1

28 | Ilpouecc nutpudukanuu. Mopdoaorudeckue u GU3HOIOTHIE- OIIK-1 | Ulonk-1
CKHe 0COOCHHOCTH BO30yauTenei. Jlnnamuka mporecca. Ponb pa- N120mnk-1
6ot C.H.Bunorpaackoro. 3HaueHne HUTpU(HUKALNHU B TIOYBE.

29 | IIponecc nenntpudukanuu. XumusMm. Bo3Oynurenu. 3naueHne OIIK-1 | Udlomk-1
3TOrO Mpoliecca B 00€AHEHUH MTOYBHI 230TOM, METObI PEryIHPO- N20mk-1
BaHUs arpOTEXHUYECKIUMH MMPUEMaMHU.

30 | buonoruueckas duxcanus monekyaspaoro azota. Ucropus uzy- | OIIK-1 | M1onk-1
YEHUS 3TOTO BOMpOoca. N20mx-1

31 | A»npoOHbIe cBOOOMHOXKUBYIIHE a30TuKcHpytonme mukpoopra- | OIIK-1 | U 1okt
HU3MBL. VX Ouonmoruyeckre 0COOEHHOCTH. 3HAUCHHUE U MPAKTHYE- N120mk-1
CKO€ HCTOJIb30BAHUE. N 130mnk-1

32 | Ana»’poOHBIE a30TduKCUpyromue Mukpoopranu3mel (Ha npume- | OIIK-1 | T 1omk-1
pe Clostridium pasteurianum). Mopdonorndyeckue u ¢uznoino- N20mk-1
TMYecKHe CBOMCTBA. BiusHue MouBeHHBIX (PaKTOPOB HA UX KHU3- N 30mk-1
HEIESITENbHOCTb.

33 | KnyGenpkoBbie Oaktepuu. CymHocth cumbuosza. Cremuduu- | OIIK-1 | U 1omk-1
HOCTb, BHUPYJIEHTHOCTh, aKTUBHOCTH (I(PPEKTUBHOCTH), KOHKY- N120mk-1
peHTocnocoOHOCTh. [k pa3Butus.

34 | Mobwm3arus nmMoonm3anus a3ota. Meronsr perymupoBanust | OIIK-1 | U 1okt

TpaHcOopMaIK a30THBIX COETUHEHH B ITOYBE. N20mnk-1
N Bonk-1

35 | Yuactue MmukpoopranusmoB B Kpyrosopore cepsl. Ilpomeccst | OIIK-1 | MJ{1omk-1
MUHEpaTU3allid OPTraHUYECKUX COEAMHEHUU cepbl. XapaKTepH- N120mk-1
CTHKa BO30YAMTENEH, YCIOBUS, ONPEACISIONINE UX Pa3BUTHE.

36 | IlpeBpaieHre MHKpOOPTaHM3MaMHU OPTaHUYECKUX COCTUHECHUI OIIK-1 | UTlomk-1
docdopa. Poinb MUKpOOPraHU3MOB B NIEPEBOJIE HETOCTYITHBIX N120mk-1
coeanHeHui Gocdopa B JOCTYIHBIE A paCTeHUH. 3HauUeHHe
ITHUX MPOLIECCOB JIJIS 3€MIIEJIENHSL.

37 | buonpenapaTsl, NOBBIMIAIONINE IIOJOPO/IHE TIOYB U YITydIIAIOIINe OIK-1 | U1onk-1
POCT ¥ Pa3BUTHE PACTCHUMU. N120mk-1

N Bonk-1

38 | Ponp Mukpoopranu3MoB B OYBOOOPa30BaHUHM U IIOAOPOANH. MUK- OIIK-1 | Ud1onk-1

pO6HLIe LCHO3bI PA3JIMYHBIX THUIIOB ITOYB. I/I,Z[20HK—1

UBonk-1
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39 | BinsHue MUHEpaTBHBIX M OPraHUYECKUX yIO0OpeHH Ha MOYBEHHYIO OIIK-1 | U1onk-1
MHKpOGIOpY. WU]120mk-1
N/1380mk-1
40 | IpumeneHnue GakTEpUATBHBIX yIOOPEHUH KaK CIOCO0 aKTUBHU3AIHN OIIK-1 | Ud1onk-1
TOJIC3HOW MMOYBEHHOU MUKPO(IIOPHI M MOBBIMICHHS TPOLYKTHBHOCTH U120mk-1
pacTeHuii. N /1380mk-1
41 | Ponb MOYBEHHBIX MHKPOOPTaHU3MOB B 00pa30BaHUU H Pa3pyIICHUH OIIK-1 | Ud1onk-1
neperHod (rymyca). @akTopsl Cpelbl, CIIOCOOCTBYIOIINE MPOIIeccaM U20mx-1
HAKOIUICHUS TyMyca B MOYBAX Pa3HbIX KIMMAaTHICCKHX 30H. [Ipobite- WU30mk1
MBI COXpaHEHHs TyMyca
42 | BnusHue ceBOOOOPOTOB U MOHOKYIIETYP HA MUKPOOPTaHU3MBI TIOUBHI. OIIK-1 | Ud1onk-1
ITouBOyTOMIICHHE — CIICACTBUE HAPYLICHHs (QYHKIIMOHUPOBAHUS MHK- N1201mk-1
POOHBIX IICHO30B MOYBHI. U301
43 | MukpoOHbIe 3eMieyno0puTeNbHbIE IPENapaThl (HUTParuH, pu30Top- OIIK-1 | U1onk-1
¢uH, a3oTobakTepuH, pochopodakrepun, npenapar AMB). [Tomyue- U120mk-1
HUE, IPUMEHEHHE, JCHCTBUE HA PACTECHUE, BIMSHUE HA ypOxKail. UJ1B0mk-1
44 | Poxp MEKpOOPTaHU3MOB TIPH ITOJTYISHUHN W NCTIONB30BaHIH HABO34, OIIK-1 | U1onk-1
<«OKUJIKOTO HaB03a», KOMIIOCTOB, CH/ICPATOB, COJIOMBI B CEJIBCKOM XO- N120mk-1
3AHCTBE. N30k
45 | YcrpoiictBo Mukpockona. [Ipurorosienue npenapatoB MUKpoopra- OIIK-1 | U1onk-1
HIU3MOB. OKkpacka O6akTepwuii mo ['pamy. W120mk-1
N130mk-1
5.3.1.4. Bonpocsl K 3a4eTy
He npenycMoTpens!
5.3.1.5. IlepeyeHb TeM KYpPCOBBIX IPOEKTOB (PadoT)
He npenycMoTpenst
5.3.1.6. Bonipocsl K 3a1MTe KypcoOBOIro npoexTa (padornl)
He mpenycMoTpenst
5.3.2. Ouenounvie mamepuanvt meKyuye2o KOHmMpoJia
5.3.2.1. Bonpocsl TecTOB
Komme-
0 NAK
Ne Conep:xanue TeHmst bi |
1 [Tun 3aganwmii: 3aKpbITHI 5 OIIK-1 W1 omnk1
1PN NCITOJIB3OBAHM UMMEPCHUOHHOUW CUCTEMBbI- 2011
MUKPOCKOITA PA3PEIIAIOIIASA CITOCOBHOCTh:
1. noBeIIaeTcs; 2. MOHUKAETCs; 3. HEU3MEHsIeTCS
2 [Tum 3agaHMii: 3aKPBITHIH OIIK-1 W1 omnk-1
MEXIY HUMMEPCHUOHHBIM OBBEKTUBOM MUKPO- N120mk-1
CKOIIA U TTPEITAPATOM HAXOUTCA:
1.Bo31yx; 2. BoAa; 3. KEAPOBOE MaCIIO
3 [Twun 3aaHuii: 3aKPbITHII OIIK-1 WU onk1
UYTOBHI OITPEAEJIMTH OBIIEE YBEJIMYEHUE MUKPO- N120mk-1

CKOITA, HEOBXONUMO:

1.cI0XKUTh YBETMUEHUE OKYJISpa U yBeJIMUeHHE OObEKTHBA;

2. YMHOKUTH YBEIIMUECHUE OKYJIsIpa HA yBEIMUYEHHE O0BEKTUBA,;
3. pa3zenuTh yBeanueHne 00beKTHBA Ha YBEIMUYCHHE OKYJIISIPOB
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4

Tun 3agannii: 3aKpPbITHIN
JUJL ITTIPUTOTOBJIEHU S ITPEITAPATOB JKBBIX BAKTE-
BAMCIIOJIB3VETCS:
1.MeTox1 (PMKCHPOBAHHBIX OKPAIICHHBIX MIPETApaTOB;
2.METOJl pa3JaBJIeHHON KaIlIu,
3.merox no ['pammy

OIIK-1

N ok
I/II[ZOHK—l

Tun 3aganmii: 3aKpbITHIN
HAWBOJIEE UETKOE M30BbPAXEHUE OBBLEKTA B CBE-
TOBOM MHMKPOCKOIIE OBECIIEYHWT PA3PEIIAIOIIIAS
CIIOCOBHOCTb:
1. 0,44 mxwMm; 2. 0,2 mxm; 3. 1,0 MM

OIIK-1

I/II[ 1 OIIK-1
N 20mk-1

Tun 3agannii: 3aKpbITHIN
EJIMHULIA UBMEPEHI S PASMEPOB BAKTEPUAJILHOM
KJIETKU:

1. Hanomerp;

2. MUKPOMETD;

3. MIJITUMETP

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

Tun 3aganmii: 3aKpbITHIN
BAKTEPMU OTHOCSATCHA K:

1. sykapuoram;

2. TIpoKapuTam;

3. haram

OIIK-1

HI[ 1 OIIK-1
N20nx1

Tun 3agannii: 3aKpbITHIN
MUKPOCKOITMYECKHUE I'PUBBI:
1. sykapuorTsI;

2. IPOKApUOTHI
3. aKTUHOMHUIITHI

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

Tun 3aganuii: 3aKpbITHIA
AKTUHOMMLETHI.

1. npokapHoTHI;

2. paru

3. DYKapHOThI

OIIK-1

HI[ 1 OIIK-1
N 20nx1

10

Tun 3a5aHnii: 3aKpbITHII
OHJIOCIIOPHI OBPA3YIOT BAKTEPUU:
1.HuTUATHIE,
2. MAJIOYKOBHUTHEIE
3. mapoBUIHbIE

OIIK-1

Ul onk1
N 20nx1

11

Tun 3aganuii: 3aKpbITHIN
B [10JIOBOM ITPOLIECCE BAKTEPUI YYACTBVIOT:
1. xryTuKy;
2. INIIH;
3. ME30COMBI

OIlK-1

Nl onk1
N 20nx1

12

Tun 3aganuii: 3aKpbITHIN

BAKTEPHUU ITEPEIBUT'AIOTCS C I[IOMOIIBIO:
1. nykneouna;

2. )KTYTHKOB;

3. munu

OIlK-1

N ok
N 20nx-1

13

Tun 3aganmii: 3aKpbITHIN

OVYHKIIMA CIIOP BAKTEPUU:

1. pazmHOXEHMUE;

2. IepeHeceHue HeOIaronpUsITHBIX YCIOBUI

3. MeTa0doJInu3M

OIIK-1

I/II[ 1 OIIK-1
N 20nx-1
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Tun 3agannii: 3aKpPbITHIN
SHIOCIIOPBI BAKTEPUI I[TOT'BAFOT I1PU:
1. macrepuzanuu;
2. aBTOKJIABUPOBAHUU;
3. HarpeBanuu 110 S0°C

OIIK-1

U ok
I/II[ZOHK—l

15

Tun 3aganmii: 3aKpbITHIN
OHEPI'MIO MHMKPOOPI'AHM3MbI TIOJIYVUAIOT B PE-
3VJIbTATE ITPOLHECCOB:
1. xaTabonu3Ma;
2. buocuHTe3a
3. ¢poTocuHTE3a

OIIK-1

I/II[ 1 OIIK-1
N 20mk-1

16

Tun 3agannii: 3aKpbITHIN

BHEKJIETOUYHOE TIIEPEBAPMBAHHE VYV BAKTEPUI
[IPOMCXOUT 10| JEUCTBUEM:

1. sa0pepMeHTOB;

2. 5K30()epMEHTOB

3. IUTMEHTOB

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

17

Tun 3agannii: 3aKpbITHIN

XEMOCHHTE3 Y MUKPOOPI" AHMU3MOBOTKPBIT:
1. J..iBaHnOBCKUM;

2. C.H.Bunorpanckum;

3. JL.Ilactepom

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

18

Tun 3aganmii: 3aKpbITHIN

ABTOTPO®HBIE MHUKPOOPI'AHU3MBI MCIIOJIB3YIOT
VYTJIEPOU:

1. Oprann4ecKkux COeTMHCHHUI;

2. CO,

3. o0a oTBETa BEPHBI

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

19

Tun 3aganuii: 3aKpbITHIN
MUKPOOPT"AHU3MBI-CAITTPOTPO®BI UCTIOJIB3YIOT OP-
T AHUYECKUWH YTJIEPO/;

1. )KMBBIX OPraHU3MOB;

2. OTMEPIINX OPTaHU3MOB;

3. MEPTBBIX U KUBBIX OPTaHU3MOB;

OIlK-1

Nl onk1
N 20nx1

20

Tun 3aganmii: 3aKpbITHIA

BO3BYJUTEJIb CIITMPTOBOI'O bPOXEHMA OTHOCUTC:A
K POJLY:

1. Clostridium;

2. Actinomyces;

3. Saccharomyces

OIIK-1

U lonk1
N 20nx1

21

Tun 3aganuii: 3aKpbITHIN

BPOXXEHUME (KU3Hb BE3 KUCJIOPOZA) YV MUKPOOPT A-
HN3MOB OTKPBITO:

1. A.JIaBya3se;

2. JL.ITactepowm;

3. U.1.MeuHUKOBBIM

OIlK-1

Nl onk1
N 20nx-1

22

Tun 3aganmii: 3aKpbITHIN

IMEKAPCKHME JAPOXX PASMHOXXAKTCS:
1. neaenuem;

2. TIOYKOBAHUEM,

3. KIIOHUPOBAaHHEM

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl
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Tun 3agannii: 3aKpPbITHIN

JAPOXOK NCITIOJIB3YIOT B KAYUECTBE UICTOUYHHMKA
YI'JIEPOJIA:

1. aurnuH,

2. LIEJUTIOII03Y;

3. caxapo3y

OIIK-1

W1 omka
W12 omx.1

24

Tun 3agannii: 3aKpbITHIN

JPOXOKU 11O OTHOIIEHHWIO K KUCJIOPO/LY:
1. a’poOwr;

2. aHa’pOOBI;

3. bakynpTaTHBHBIC aHA3POOBI

OIIK-1

Ul onk1
I/II[Q'OHK—l

25

Tun 3agannii: 3aKpbITHIN
BAKTEPUU POJIA Clostridium:
1. 06pa3yroT CopHI;

2. HE 00pa3yroT CIIOPHI;

3. 00pa3yroT JOYEPHHUE KICTKH

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

26

Tun 3aganuii: 3aKpbITHIA
Clostridium UMEIOT ®OPMYV:
1. mapoBuAHYIO;

2. MMaJOYKOBUTHYIO;

3. U3BUTYIO

OIIK-1

Ulonk1
N 20nx1

27

Tun 3ajaHuii: 3aKpbITHII

MOJIOYHOKUCIIBIE BAKTEPUUN CBPAXNBAIOT:
1. kneryarky;

2. IaKTO3Y;

3. Kpaxmai

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

28

Tun 3aganmii: 3aKpbITHIN

B AHADPOBHBIX YCJIOBUAX LHEJUJIFOJIO3Y PA3JIAT A-
IOT:

|. Cytophage;

2. Clostridium;

3. Sorangium

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

29

Tun 3aganuii: 3aKpbITHIN

B ASPOBHBLIX YCJIOBUAX LEJIJIFOJIO03Y PA3JIATAIOT:
|. Cytophage;

2. Clostridium;

3. Sacoharomyces

OIlK-1

Ul onk1
N20nx1

30

Tun 3aganmii: 3aKpbITHIN
AMMOHUNOUIINPYIOIIUE BAKTEPUUN:
1.Bacillus mycoides;

2.Azotobacter chroococcum;
3.Lactobacillus

OIIK-1

Ul onk1
N 20nx1

31

Tun 3aganmii: 3aKpbITHIN
IMPOAYKTBI AMMOHUOUKAILIMN BEJIKOBBIX BE-
IIECTB B ADPOBHBIX YCJIOBUSIX:
1. cepoBosopo;
2. aMMHaK;
3. MOJIOYHASIKHCIIOTA

OIIK-1

I/II[ 1 OIIK-1
N 20nx-1

32

Tun 3aganmii: 3aKpbITHIN
IMPOAYKT AMMOHHU®UKAIIMN BEJIKOBbBIX BEILIECTBB
AHABPOBHBIX YCIIOBUAX:
1. rmuepuH;

2. KaJIaBEPHH,;

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl
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3. cynbdarbl

33

Tun 3agannii: 3aKpbITHIN
IMPOAYKT AMMOHU®UKAILIMM MOYEBHHBI:
1. uHpoi; 2. aMMHaK; 3. CKaToJI

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

34

Tun 3aganmii: 3aKpbITHIN
IMTPOLHECC AMMOHUW®UKAILIN:
l. OKHUCJICHHUEC aMMHUaKa a0 HI/ITpI/ITOB;
2. MUHEpaIH3aIMs a30TCOACPKAMNX OPTaHUISCKUX COCTUHE-
HUW O MUHEPAJIBHOI'O a30Ta
3. OKHCJICHHE aMMUaKa JIo CyIb(}haToB

OIIK-1

I/II[ 1 OIIK-1
N 20mk-1

35

Tun 3agannii: 3aKpbITHIN
OTPULIATEJIBHOE = 3HAYEHUE JEHUTPUO®UKALIVIU B
ITOYBE:
1. apcopOumst MPOTYKTOB HUTPUPUKAINY TOYBEHHBIMH KOJLIO-
HAIaMU;
2. IIOJKUCIIEHUE TTOYBEI,
3. mepexo/1 HUTPATOB B MOJICKYJISIDHBIN a30T

OIIK-1

I/II[ 1 OIIK-1
I/I»Z[ZO]'IK-l

36

Tun 3aganuii: 3aKpbITHIA
DOA3ZA HUTPUOUKALIU:
1. OKHCIIEHHE a30TUCTOM KHUCJIOTHI,
2. aCCUMUWJISIIUS aTMOC(HEPHOTO a30Ta;
3. OKHCIICHHE aMMHaKa B a30THCTYIO KUCIIOTY

OIIK-1

U lonk1
I/I»Z[ZO]'IK-l

37

Tun 3agannii: 3aKpbITHIN
Il DAZA HUTPUDOUKALINU:
1. okucneHue aMMHaKka B a30TUCTYIO KUCIIOTY;
2. OKUCJICHUE a30THCTOM KUCIIOTHI B a30THYIO;
3. accumMwIsIHs aTMOC(HEPHOTO a30Ta

OIIK-1

HI[ 1 OIIK-1
N 20nx1

38

Tun 3aganuii: 3aKpbITHIN
[MOJIOXUTEJIbHOE 3HAYEHUE HUTPUOUKALINMU B
[TOYBE:
1.mepeBoJ] TPYIHONOCTYITHBIX coelMHeHul dpocdopa B 10CTyN-
HbIE€ pPacTEHUsIM (HOPMBI;
2.3aKpeIUIeHUe a30TCOePKALINX COeAMHEHHH B TOYBE
3.yJeTyuyMBaHHe aMMHaKa B atMochepy

OIlK-1

Nl onk1
N 20nx1

39

Tun 3ajaHuii: 3aKpbITHII
MCTOYHUK VI JIEPOJIA, UCTIOJIb3YEMBIM HUTPUDU-
KATOPAMMU:
1. rmroko3a;
2. YIIIEKHUCIBIN Ta3;
3. 1enoI03a

OIIK-1

U ok
N 20nx1

40

Tun 3aganuii: 3aKpbITHIN
BbIXO/] SHEPT U ITPM1 HUTPATHOM JABIXAHUMU:
1. 6onpiie, yem npu OpoKEHUY;
2. MeHbIIIe, YeM MpHU OpOKeHUH;
3. KaK IpH JbIXaHUU

OIlK-1

N ok
N 20nx-1




Crpanuna2lns32

41

Tun 3agannii: 3aKpbITHIN

BAKTEPUSI—/IEVCTBYIOIEE HAUAJIO B BAKTEPU-
AJIBHOM ITPEITAPATE «HUTPAITNUH» «PU30TOPD®UH»):
1. a3orobakrep;

2. KI1yOCHBbKOBBIE OaKTEPHH,

3. KJIOCTPUIUYM

OIIK-1

HI[ 1 OIlK-1
HI[ZOHK—l

42

Tun 3aganuii: 3aKpbITHIN

ACCOLIMATHUBHBIE BAKTEPUN HAXOAATCA:
1. Ha TOBEPXHOCTH KOPHS PaCTEHUS;

2. B KIIyOEHbKaXx;

3. B IIOYBE

OIIK-1

Wl onk1
N 20mk-1

43

Tun 3aganuii: 3aKpbITHIN

BAKTEPUAJIbHBIN [TPEITAPAT, AEUCTBYIOILUN Dd-
OEKTHBHO B 3AHIMINEHHOM I'PYHTE:
1.puzotopduH;

2. HUTpPAruH;

3. a30TO0AKTEpUH

OIIK-1

I/II[ 1 OIIK-1
N 20mk-1

44

Tun 3agannii: 3aKpbITHIN

I'PYTIIIMPOBKA MUKPOOPI"AHN3MOB, NCITIOJIb3YHO-
IAS T'YMYCOBBIE COEJMHEHUW A:

1. 3uMoreHHas;

2. aBTOXTOHHAs

3. omuroTrpodHas

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

45

Tun 3aJaHuii: 3aKpPbITHIA
30HA KOPHSI PACTEHUU, I'JIE PA3BUBAIOTC S MUK-
POOPI"AHU3MBI:
1. pusocdepa;
2. dumtochepa
3. pu3oIuIaHa

OIIK-1

U lonk1
I/I»Z[ZO]'IK-l

46

Tun 3agannii: 3aKpbITHIA
B ITPOLHECCE CO3PEBAHUA CNJIOCA YUACTBVYIOT:
1. Azotobacter chzoococcum:;
2. Bactobacillus hulgaricus;
3. Pseudomonas fluozescens;

OIIK-1

W lonk1
N 20nx1

47

Tun 3aganuii: 3aKpbITHIN
B TPAHCOOPMAILIMU IT'YMYCA YUACTBVYIOT:
1. ctadpunokokk;
2. HOKapaus,
3. KUIIIeYHas MaJovKa

OIlK-1

Ul onk1
N 20nx1

48

Tun 3aganuii: 3aKpbITHIN

OIITUYECKA YACTb CBETOBOI'O MUKPOCKOITA
BKJIFOUAET BCE, KP O M E:

1. okynsapa

2. 00bEKTHBA

3. TyOyca

OIlK-1

Ul onk1
N 20nx1

49

Tun 3aganuii: 3aKpbITHIN

MEXAHUWYECKAS YACTb CBETOBOI'O MUKPOCKOIIA:
1. xoHIEHCOPOM

2. TyOycoM

3. 3epKaJIoM

OIlK-1

N ok
N 20nx-1
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50

Tun 3agannii: 3aKpPbITHIN

PA3PEIIAIOILAA CTIIOCOBHOCTBb CBETOBOI'O MUKPO-
CKOIIA — OTO:

1. cmocoOGHOCTH /1aBaTh pa3ielbHOE U300PKEHHUE IBYX OJIM3KO
PaCIOJI0KEHHBIX TOUYCK

2. BO3MOKHOCTE HaOIIOAaTh ABIKEHHE 00BEKTA

3. BO3MOXKHOCTH ONPEJIEISTh pa3Mepbl 00bEKTa

OIIK-1

HI[ 1 OIlK-1
HI[ZOHK—l

51

Tun 3aganuii: 3aKpbITHIN

JIOCTOMHCTBO UMMEPCHUOHHON CUCTEMBI 3AKJTIO-
YAIOTCA B:

1. yBenu4ueHUH pa3pernaronieii crocoOHOCTH MUKPOCKOTIA

2. MOJIy4YeHUH 00bEMHOTO H300paKEeHUS

3. 60JBIIIEM yBEIMYCHUH 0ObEKTHBA

OIIK-1

U lonk1
N 20mk-1

52

Tun 3agannii: 3aKpbITHIN

10 ®OPME MUKPOOPI"AHU3MBI ITOAPA3AEJISAIOTCS HA:
1. Garusuibl, 6GaKTEPHH

2. MAJIOYKH, KOKKH, MHKOILIA3MBbI

3. KOKKH, ITaJJOYKH, U3BUTHIE

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

53

Tun 3aganuii: 3aKpbITHIA

K U3BUTHIM BAKTEPUAM OTHOCATCA:
1. GausIb

2. KIOCTPUAUU

3. CIUPOXETHI

OIIK-1

U lonk1
N 20nx1

54

Tun 3agannii: 3aKpbITHIN

K ITAJJOUKOBUJHBIM BAKTEPUAM OTHOCATCA:
1. TeTpakokku

2. CTPENTOKOKKH

3. KIOCTpUANU

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

55

Tun 3aganuii: 3aKpbITHIN

[TOCJIIEJOBATEJIBHOCTB UCITIOJIb3OBAHUA PEAKTU-
BOB I1P11 OKPACKE 110 METOlY TPAMA:

1. ykcun, ciupt, pactBop Jlrorons, reHIan-BUOJIET, BOJIA

2. TeHIIMaH-BUOJIET, CIIUPT, pacTBop Jlroromns, ¢hykcuH, Boaa

3. reHImaH-BUoNeT, pactBop Jlroross, cnupt, Boaa, GyKCcHH, BoJa

OIlK-1

Ul onk1
N 20nx1

56

Tun 3aganuii: 3aKpbITHIN

[IP UMMEPCHOHHOM MUKPOCKOITNH MCIOJIB3VIOT:
1. o6bexTuB x40, BOTHYTOE 3€pKaJlo, CIYIIEHHBIH KOHIEHCOD

2. 00bexTuB x90, TUI0CKOE 3epKaio, KOHAEHCOp Ha YPOBHE TIPE/I-
METHOTO CTOJTUKA

3. 00BEKTHUB X8, BOTHYTOE 3€pKaJI0, CITYIIEHHBIN KOHJACHCOP

OIlK-1

Ul onk1
N 20nx1

57

Tun 3aganuii: 3aKpbITHIN

OBSI3ATEJIBHBIE CTPYKTVYPHI BAKTEPMAJIBHOM KJIETKU
(BEPHO BCE, K P O M E):

1. pubocombl

2. muTOILIa3Ma

3. )KTyTHKH

OIlK-1

N ok
N 20nx-1

58

Tun 3ajaHnii: 3aKpbITHII

OKPACKA I1O METOLY TPAMA OBYCJIOBJIEHA:
1. oM

2. KIIETOYHOH CTEHKOM

3. Me30coMaMu

OIIK-1

I/II[ 1 OIIK-1
I/I/:[zomcl
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59

Tun 3agannii: 3aKpbITHIN
KJIETOYHOM CTEHKU HE UMEIOT:
1. MHKOTIIIa3MBI

2. PUKKETCUU

3. OanMIUIBEL

OIIK-1

HI[ 1 OIlK-1
HI[ZOHK—l

60

Tun 3aganuii: 3aKpbITHIN

KAIICYJIA BAKTEPUU:

1. BHEXPOMOCOMHBIN F€HETUYECKUH JIEMEHT
2. akTOp BUPYICHTHOCTH

3. o0i1agaeT cBoiicTBAMM SK30TOKCHHA

OIIK-1

Wl onk1
N 20mk-1

61

Tun 3aganmii: 3aKpbITHIN

10 PACITIOJIOXKEHUMIO XXI'VTUKOB PA3JIMYAKOT BAKTE-
P (BEPHO BCE, K P O ME):

1. amdurpuxu

2. IepeTpuxu

3. IOABMIKHBIE

OIIK-1

I/II[ 1 OIIK-1
I/II[Q'OHK-l

62

Tun 3agannii: 3aKpbITHIN

PESUCTEHTHOCTHD CIIOP OBYCJIOBJIEHA (BEPHO BCE, K
P OME):

1. HanM4YKMeM BOJBI B CBSI3aHHOM COCTOSIHUU

2. TEiX0EeBBIMH KHUCIIOTaMH

3. MHOT'OCJIOMHOM 000JI0YKOI

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

63

Tun 3agannii: 3aKpbITHIN

J1J19 TIPOKAPUOT XAPAKTEPHO BCE, KPOME :
1. nuddhepeHumpoBaHHOTO SIpa

2. MEeNTUAOTIIMKAaHA B COCTABE KIIETOYHOM CTEHKH

3. pubocom 70S

OIIK-1

HI[ 1 OIIK-1
I/I»Z[ZO]'IK-l

64

Tun 3agannii: 3aKpbITHIN

HACJIEJJCTBEHHAS MTHOOPMAILIA BAKTEPUU KPOME
HYKJIIEOUIA JIOKAJIM30OBAHA B:

1. KJTeTOYHOM CTEHKE

2. MIa3MHAgax

3. MUTOXOHJIpHSIX

OIIK-1

Nl onk1
N 20nx1

65

Tun 3aganuii: 3aKpbITHIN

KPACUTEJIb, OKPAILIMBAIOLLI MUKPOOPI' AHM3MBI B
KPACHBIN IBET, HA3SBIBAETCS

1. METHJIEHOBBIM CHHUM

2. pykcuHOM

3. TEHIIMAaHBHUOJIETOM

OIlK-1

Ul onk1
N 20nx1

66

Tun 3aganuii: 3aKpbITHIN

BHEKJIETOYHOU ®OPMOI BUPYCA HA3BIBAETCS
1. karcusn

2. mpoar

3. BUPUOH

4. DIeMEeHTapHOE TEJIbIIe

OIlK-1

Ul onk1
I/I/:[zomcl

67

Tun 3aganuii: 3aKpbITHIN
BAKTEPUODATU — OTO
1. BUpycCHI yenoBeka
2. BUPYCHI pacTEeHHIA
3. BUpychbl OakTepuii

OIlK-1

N ok
I/I/:[zomcl
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68 [Tum 3amaHmuii: 3aKPBITHI OIIK-1 | Udlonks
CITOPOOBPA3YIOUIUE BAKTEPUU, PABMEP CIIOPEI KO- WJ120mx-1
TOPBIX ITPEBBIITAET ITUAMETP KJIETKU, HA3BIBAKOTCS
1. ObarunamMu
2. KIIOCTPUAUSIMHU
3. capiHaMH

69 | Tun 3agaHuii: 3aKPHITHIH OIIK-1 | UAlonks
B COCTAB LIMTOIUIASMATUYECKOU MEMBPAHBI BXO- WJ1201x-1
JIAT:
1.0enmKku ¥ TUITOTIOTUCaXapH bl
2. 6enku 1 hochoaumuapl
3. OEIKHU U TENXOEBBIE KUCIOTHI

70 [Tun 3amaHuii: 3aKPBITHI OIIK-1 | UIlomnk1
PUBOCOMBI ITPOKAPUOT UMEKOT KOHCTAHTY CEU- WJ1201x-1
MEHTALIA
1.70S
2.50S
3.30S

71 (Twn 3agaHMii: 3aKPBITHIH OIIK-1 | Udlomka
1O METOZY TPAMA ITPAMOTPULIATEJIbHBIE BAKTEPUUA WJ1201x-1
OKPAIIMBAIOTCS B
1. po3oBbIif LIBET
7. MAJIMHOBBII IIBET
3. (hroJIeTOBBII 1IBET

72 [Tun 3agaHuii: 3aKPbITHIi OIIK-1 | Udlomka
OCHOBHBIM COKPATUTEJIbHBIM BEJIKOM BAKTEPUI WJ1201mx-1
SIBJISIETCA.:

1. akTuH
2. MUO3UH
3. hnaremmH

73 [Tum 3aaHuii: OTKPBITHIN OIK-1 | UIlomk1
MI/IKpO6BI, HYXXJIAKOIHUECA B KUCIIOPOAC UIA JKU3HU, TTOJTYYNJIN Ha3BAHUC I/UIQ'OHK—l

74 Twn 3axaHuii: OTKPBITHI OIIK-1 | Ulonka
OKI/ICJ'IGHI/Ie aMMHakKa a0 a30TPICTOI>i, 3aTeM a30THOM KHCJIOTBI, OCYIICCTB HZ[ZOI'[K-l
VIIEMOC MUKPOOPraHnu3MaMu, Ha3bIBACTCA — ...

75 [Tun 3axaHuii: OTKPBITHII OIIK-1 | Udlonka
ITlouseHHBIE MUMKPOOPIraHHU3MBblI, CIIOCOOHBIE ACCMMMIIMPOBATh OpraHuye- I/I[[z()m(_l
CKHNC COCANHCHUS U3 PACTBOPOB C HU3KOU KOHLIeHTpaLIPIeﬁ —

76 [Tun 3axaHuii: OTKPBITHI OIIK-1 | UIdlonka
OCHOBHBIC KOHEYHBIE MPOIYKTHI IIPH a3poOHOM pacriaze Oenka —.... N120mk-1

77 [Tun 3axaHuii: OTKPBITHI OIIK-1 | MIlonk1
K cBOOOTHOKHMBYIIIUM MUKPOOPTaHU3MaM-IHa30TpO(aM OTHOCSTCS — ... N20mk-1

78 [Tun 3axaHuii: OTKPBITHI OIIK-1 | UOlomk1
AHHapaT, B KOTOPOM MPOU3BOJAT CTEPHUIN3ALIMIO ITAPOM IO JaBICHUEM I/Iz[zom_1

5.3.2.2. Bonpochl 1JIs1 yCTHOTO Onpoca
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Komme-

Ne Conepxanue TeHmus HNAK

1 | Mukpobuosorus, ee 00BEKTHI, MECTO U POJIb HaykH B cucteme 6uono-|  OITK-1 W1 onk1
THYECKUX, CEbCKOXO3SMCTBEHHBIX HAYK, TPUPOJIE, IIPOU3BOJICTBE W120mk-1

2 [NouBennas mukpoouonorus. 3uauenue pador B.B.Jlokyuaesa, OIIK-1 N1 onx1
I1.A KocteraeBa, B.1.Bepranckoro, M.betiepunka, N20mk-1
C.H.Bunorpanckoro, B.J.Omensackoro, H.H. Xynsxosa,

H.A Kpacunsaukoa, E.H.MuiyctrHa B CTAHOBIEHHUU U pa3BUTUHU
MOYBCHHOW MHUKPOOHOJIOTHH M SKOJOTHH MHKPOOPTaHU3MOB.

3 MukpoOGHBIE TIperapaThl s 3aMIUThl U cTUMyJIsiiu pocta pactenuii.  OITK-1 W1 omx1
AHTUOHMOTHKY KaK CPEJCTBO OOPHOBI ¢ (PUTOMATOTCHHBIMU MUKPOOP- W201mk-1
raHu3MaMH.

4 IIpencraBuTenu HapcTBa rPUOOB KIIACCOB 3UTOMMIIETHI, ACKOMHUIIETHI, OIIK-1 W1 omk-1
0a3UIMOMUIIETHI, IEHTEPOMULIETEL N120mk-1

5 OCHOBHBIE TPYTIIbI TPOKAPUOT: OAKTEPUH, PUKKETCHH, MHUKOILITa3MBbI, OIIK-1 W1 onk1
aKTHHOMHIIETHI, CHHE-3€JIeHbIe BOJOpOCH (1naHobakTepun). Ux WJ1201mx-1
MOP(}OIOrHYECKUE 0OCOOCHHOCTH. METO bl UCCIICIOBAHUS.

6 | ITouBeHHbIE MUKPOOPTaHU3MBbI, METOIbI ONIPEIEIEH S MX COCTaBA. OIIK-1 W1 o1

N20mk1

7 | DHTOMOMNATOTreHHBIE MpenapaThl (MUKPOOHBIC TecTHIUABI win ouonH-|  OITK-1 N orx1
CEKTHIUIBI) OAKTEPHATBHOTO IPOUCXOXKICHHUS TIPOTUB HACEKOMBIX - U 20mk1
BpEIUTENICH JIECOB U CENbCKOXO3SICTBEHHBIX KYJIBTYP.

8 | Xumuueckuii cocTaB KJIETOK MUKPOOPraHM3MOB. Ero mocTosHCTBO 1 OIIK-1 | U1omka
3aBUCHUMOCTD OT YCJIOBHH Cpeibl. BHOKOMIIOHEHTHI KJIETOK, U3 (PHU3HO- W120mk-1
JoTHYecKast poJib.

9 Poits pepMEHTOB B KU3HEACATEILHOCTH MUKPOOPTraHU3MOB. JK30- U OIIK-1 W1 omnk1
3HA0(EePMEHTHI B KlleTKe. Mcroib30BaHue MUKPOOHBIX ()EPMEHTOB B N20mx1
HapOJIHOM XO3SHCTBE.

10 | dusnueckue, XUMHUYECKUE U OHOIOTHYECKHE (DAKTOPBI CPEJIBI, OTPE- OIIK-1 | U1omka
JICNSIONINE PA3BUTHE MUKPOOHBIX [IEHO30B MOYBBI. AHTPOMOTEHHOE NU120mk-1
BO3JICICTBHE HA IIOYBCHHBIC OHOLIE30HO30B.

11 | HapcrBo Vira — Heknerounsie cymectBa. OcHoBsl ux knaccudukanun., OITK-1 W1 omnk1
OcHoBaTeI BUPYCOJIOTHH. N20mx1

12 | Axtunomuietsl. Mopdonorudeckre 0COOEHHOCTH, pa3MHOXKe- OIIK-1 W onk1
HHE, 3HAYEHHUE B TPUPOJIC U HAPOJTHOM XO3SIICTBE. W120mk-1

13 | Iuranue MUKPOOPraHU3MOB, MEXAHU3MbI M THITBI TUTaHUs. Mcxo- OIIK-1 | UO1omka
HBIC ¥ KOHEYHBIC MTPOTYKTHI MPH PA3HBIX THIIAX MTUTAHHUS. WJ120mk-1

14 | Tlpumenenue GakTepHaIbHBIX YAOOPEHUI KaK CIIOCO0 aKTHBU3AIMI OIIK-1 | U1omka
MOJIE3HOH MOYBEHHON MUKPOQIIOPHI U MOBBIIICHHUSI MTPOTYKTHBHOCTH N120mk-1
pacTeHuM.

15 | CymHocTh aBTOTpOHOTO H TeTepoTpodHOro NUTaHus. brocunaTes OIIK-1 N onx1
YIJIEBOJIOB, JIMITUIOB, HYKJICHHOBBIX KHUCIIOT, (JEPMEHTOB, aHTHOUOTH- N 201
KOB, TOKCIHOB, BUTAMHUHOB, POCTOBBIX BEIIECTB.

16 | Posb MOYBEHHBIX MUKPOOPraHU3MOB B 00Pa30BaHUH U Pa3pyLIEHHU OIIK-1 N1omk-1
neperHos (rymyca). @akTopsl Cpeiibl, CIIOCOOCTBYIOIIUE MPOIIeccaM N20mk-1
HAKOIIEHUS TYMyCa B ITOYBAX PAa3HbBIX KIMMATHYECKHUX 30H.

17 | JIyum Ilacrep — OCHOBOIOJIOKHHK MUKPOOHOJI0ruy, opranusarop mko- | OITK-1 W onk-1
JIbI MUKPOOHOJIOTOB; €TI0 OTKPBITHSL. MN20mx-1

18 | Mcrounuku yrieposa, a30Ta ¥ APYTUX DIEMEHTOB [UISl MEKPOOpIa- OIIK-1 W onk-1
Hu3MoB. Katabomms3m (3HEprogaroniiue mpoIecchl) U OMOCHHTE3 WITH W20mk-1

KOHCTPYKTHBHBIH METa00IM3M (3HEPronoTpedIsIoIIne MPOLECCHI).
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TaHNU3MOB JIsd CEJIbCKOI'O XO03sICTBa U MMPOMBIIIUICHHOCTH.

19 | Xumusanus semieenus (BHECEHHUE MUHEPAIBHBIX YI00pEHUIA, Ie- OIIK-1 W1 omx1
CTHUIIMJIOB) — PUYHMHA CIBUT'OB JTUHAMHKH MUKPOOHNOIOTHYECKHIX N20mx-1
MPOIIECCOB B TIOYBE.

20 | DoroaBToTpodEl, XeM0aBTOTPOdBI. JInToTpods! 1 opranoTpodsl. O1- |  OIIK-1 W 1onk1
kpbiTHe XeMocuaTe3a C.H.Bunorpanckum. OCHOBHBIE TIPEICTABUTEITH M2 0mk-1
KaXJIOM rpYIIIbIL.

21 | Biusinue pasHsix cnoco0oB 00paboTku moussl Ha Mukpooduonornye- | OIMK-1 N orx1
CKHE MPOIECChI, IPOUCXOAIINE B HEH, CTEIIEHh MUHEPAIU3aI[UH Op- WU120mk-1
TAaHWYECKHUX BENICCTB.

22 | Pusocdepnbie 1 moYBEeHHBIE MUKPOOPTaHU3MBI KaK CTHMYIATOpHI po- | OITK-1 N1omk-1
CTa PacTeHUH, MPOAYLHPYIOIINE pa3InIHbIe BUTAMUHBI, POCTOBBIC U201
BelllecTBa: ru00epeuInHbl, ayKCHHBI, KWHUHBL. Pr3ocdepHbie 1 moy-

BEHHbBIE MUKPOOPTaHU3MbI KaK HHTHOUTOPBI POCTA PACTCHUH, TIPOTY-
nUpyoonme GUTOTOKCHHBI.
23 | OcHOBHbIE HAMpPABIEHHs Pa3BUTHS MUKpoOUoioruu Ha coBpemenrom | OITK-1 N orx1
3TaIe CeNbCKOX03UCTBEHHOTO MPOU3BOICTBA. N20mxk-1
24 | Mopdoonorus 6Gakrepuii. [IoBEpXHOCTHBIC CTPYKTYpBI: Karicyina, Bop- | OITK-1 W1 omx-1
CUHKH (TIHJIN), )KTYTHUKH, KIIETOYHAs CTEHKA, 0COOCHHOCTH €€ CTPYK- N20omx1
TYpBI Y TPAMITOJIOKUTEIIBHBIX, TPAMOTPHUIIATEIBHBIX OaKTEePHid, apXe-
Oaxtepuii. Ix cocras, opranuzanus U GpyHKIAN

25 | CxonctBo u paznuune OpokeHus1, a3poOHOTo Abrxanus, anaspoororo | OIIK-1 N lonk-1
JIBIXaHUs. AHAIPOOHOE JBIXaHHE C HCTIOIh30BAHHEM KUCIOPO/Ia HUT- U201
paToB U Cy/b(aToB.

26 | XUMHYECKHI COCTAaB KJIETOK MUKPOOPTraHU3MOB. MeXaHHU3MbI OIIK-1 W1 omnk1

MOCTYIUICHUS MMUTATEIbHBIX BEIIECTB MUKPOOHYIO KIIETKY. N20mnk-1

27 | Yyactue MUKpPOOPraHH3MOB B KPYyroBOpOTE yriepoaa. buocuures OIIK-1 N orx1
MHUKPOOPTaHM3MaMH YTIIEPOACOACPKAIINX OPraHUUECKUX BEIIECTB U N 20mx1
pasiokeHre uxX B mpolieccax apixanusi, Opoxenus. OOpazoBaHue
SHEPrUu B 3THX Mpoleccax.

28 | doroaBToTpo(dBI U XeM0aBTOTPO(DBI. OCHOBHBIC MPEICTABUTE- OIIK-1 U1 onk1
mu. Ix mMopdonornueckne u Gpu3nonornyeckue 0CoOeHHOCTH. WU20mk-1
Ponp pabot C.H.BuHorpaackoro B u3y4eHUU ITHX MUKPOOOB.

29 | BHyTpeHHHE CTPYKTYPBI IPOKAPHOT: UTOIIa3MaTH4yeckas Mmemopana,|  OITK-1 U1 on-1
IUTOIIa3Ma, HYKIICOUT, TUIA3MHIBI, PUOOCOMBI, SHIOCTIOPHI U 1p. Mx UM 20mic1
cOCTaB, opraHu3anus 1 QyHKIun

30 | Poct 1 pa3MHOKEHHE MIPOKAPUOT U dyKaproT. HasHaueHue criop npo- OIIK-1 N onx1
KapHoT U 3yKapuoT. PernpomykTuBHOE (TIOJIOBBIMH U OECMITOJIOBBIM U N120mk-1
CTMIOpPaMH ), BEreTATUBHOE PA3MHOKEHUE MUKPOOOB.

31 | MomnouHokucioe opoxxenue. Bo3Oynurenu nporiecca. Mx mopdoiio- OIIK-1 W 1lonk1
THYECKUE U PU3HOJIOTHUECKUE 0COOEHHOCTH. XUMU3M, JTMHAMHKA, U 20mc1
YCIIOBUS1, OaronpusATCTBYIOIIUE TEUESHHIO MTpoliecca. 3HAaUeHHe.

32 | Penponykuust Bupycos. Cramuu ajcopoimu, npoauksoBenust, perm-|  OIMTK-1 W1 o1
KAl BUPUOHOB U OMOCHHTE3 Oelika, COOpKa U BBIXO/I. N20mk-1

33 | MacnsaHokucioe 1 anetoHoOyTuiioBoe Opoxkenus. Mopgonoruueckue| OITK-1 W ork-1
1 GU3NOIIOTUYECKHE 0COOCHHOCTH BO30yAuTENeH. XMMHU3M TIpoIiecca, N 2omk1
yCIIOBUS, OMaronpusATCTBYIOIINE TEUEHHIO MTpoLiecca. 3HaUeHHe.

34 | T'enernka Mukpoopranusmos. Haciencrsennocts u penorunmueckas, |  OINTK-1 W ork-1
TeHOTHUITMYECKasi N3MEHUYMBOCTh. [loyyeHne neHHsIX (POpM MUKPOOP- W120mk-1
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35 | MukpoopraHu3Mbl, pa3pyIiarolKe KJIeTYaTky B a9pOOHBIX U aHad- OIIK-1 W1 o1
POOHBIX yCcIOBUSIX. XapaKTEPUCTHKA BO30YAUTENEH,, YCIOBHS PO- N120mk-1
[[ECCOB Y 3HAYCHNE MX B IPUPOJIE, CENBCKOM XO3IHCTBE.

36 | IpeBpamieHre MUKPOOPraHU3MAMH COEIUHEHHUM a30Ta. AMMOHHU(H- OIIK-1 W1 o1
KaIlys a30TCOAEPIKAIINX OPraHnIecKNX coequHeHn. Bo30yaurenn N20mk-1
Mpoliecca, UCXOIHbIe, KOHEUHBIE TPOAYKTHI, YCIOBHS, OJIarONpHsIT-

CTBYIOIIME WITH HHTHOUPYIONTNE aMMOHHU(UKAIIHIO.

37 | llpeBpamenne MUKpOOPTaHU3MaMH CoeTMHeHNH a3oTa. Hurpuduka- OIIK-1 W onik-1
uus, 1 u 2 ¢assl npouecca, ycloBus, 0J1aronpusTCTBYIOMINE TEYSHUIO. UM20mcs
[MonoxwuTenbHbIC M OTPULATENBHBIE CTOPOHBI HUTPU(UKAIINH. 3HAUC-

HUE HUTPU(HUKAINH B TTOYBE U IPU XPAHEHUW HABO3A.

38 | KnyGenbkoBele OakTepuu, MX CBOWCTBa: crneuuduuHocts, Bupy- | OIIK-1 U1 onk1
JICHTHOCTb, AaKTHBHOCTb, KOHKYPEHTHOCTOCOOHOCTh. llomyueHue U201
TCHHO-MH)KCHEPHBIMH METOJaMHU HOBBIX CYNepd(QQEKTHBHBIX a30T-
¢ukcupyronmx Oaktepuid. Biusiaue BHemHHX (HDaKTOPOB Cpeasl Ha
pa3BUTHE U KHU3HECSTEIBHOCTh pU300Uii.

39 | DuuduTHBIE MUKPOOPTaHU3MBI IOBEPXHOCTH JIKCThEB (Guiwtocdepsr),| OIMTK-1 W1 orx.1
ceMstH (ructocepsl), 30HBI KOpHS (pU30c(ephl, pU30IIIaHbl) pacTe- WJ1201mx-1
HUH; UX POJIb B KU3HEACATEITHPHOCTH PACTEHUH KaK CampoUTOB.

40 | Mukopu3alys pacTeHHH, IEIeCO00Pa3sHOCTh €€ UCIIONIB30BAHUS TIPH OIlK-1 W1 o1
OHMOIOTHYECKON PEeKyIbTHBAIIMHA HAPYIIEHHBIX 3€MEb. NI20mk1

5.3.2.3. 3agayu AJ19 NPOBePKH YMEHUI M1 HABHIKOB
Komme-

Ne Copaepxanue TeHmust NAK

1. | Jnsg u3yueHUs: MHUKPOOPraHU3MOB COTpyAHMK nadopatopuu ro- | OIIK-1 | UI20mx,
TOBUT mpemnapaT «DukcupoBaHHbI Ma3zok». Kakum o0pazom N30mk-1
ocymiecTBisieTcss Qukcanus npemnapara? Kak npoBepuTs mpa-

BIJILHOCTH (DUKCAIMy mipenapara’?

2. | Jlng u3ydeHus mpernapara MUKpoopraHu3mMoB Obuty purotosie- | OINTK-1 U20nk1
HbI nipenapathl «Pa3naBneHHas kamwis» 1 «OUKCUPOBAHHBIA Ma- N30mK-1
30K». ECTh 111 pa3HHIla B HACTPOMKE MUKPOCKOMA IPU U3YyUYECHUU
TuX mnpemnapatoB? Kak crenuamucT HaCTpawBaeT MHKPOCKON
JUISL U3YYEHMS] 3 THX [TPenapaTroB?

3. [MojcunTaTh YUCIIO JKUBBIX KIETOK APOXOKEH npu okpamuBanun Met- | OITK-1 W20k
JIEHOBOM CHHBIO, €CJIM TEMHOOKPALIEHHBIX KJIETOK — 68, BCEro B moje M30mk-1
3pennst Mukpockomna — 90. Hackonbko jkn3HECocoOHa JaHHAs KYJib-

Typa JApoxoKen?

4., [Moncunrare uncneHHOCTs akTiHOMHUIIETOB Ha KAA mpu mocese 0,05 | OIIK-1 N20mx-1
MII 3-ro pa3BeneHHsl MouBHl (1 T BO3AYIIHOCYXOH MOYBHI), €CIIH B MATH N30k
gamkax lletpu BeIpocio, coorBeTcTBeHHO 25, 12, 16,38 1 9 xomoHmit
AKTUHOMMIIETOB.

5. | Ilpu nocese Ha MITA mouBeHHoO¥ cycnien3un 3-ro paszseaenus soipociio| OITK-1 | UA2onxa
88 KOE; mocne mactepuzanuy JaHHOU CyCcTieH3UH B Hamkax [letpu M130mk-1
Hacuutaim 24 KOE. [ToacuntaTs IpoIieHT OammiIsipHbIX GopMm OakTe-
pHil JaHHOU IOYBBL.

6. | Jnsa crepuimzanuu mpemnaparoB, CoepKauX(BUTAMIHBI, TOP- OIIK-1 | U 20mk1
MOHBI, aHTUOMOTHKH ) KAKME€ METO/IbI PEKOMEHAYIOTCSA U KaK OHU N Bonk-1

OCYILIECTBIISIOTCS?
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7. IIpu canuTapHO-O0AKTEPUOIOTHUECKOM UcclenoBaHun mouBel Obuto | OITK-1 N20mx-1
BBISIBJICHO TNPUCYTCTBHE TepMO(UIbHBIX OakTepuil. Kakoil BBIBOX N Bomk
MOXHO caejJaTb O CaHUTapHOM Oxar OINOJIy4YruH OJaHHOI'O 00BbeKTa
OKpY’Karolei cpesipi?

8. | IloxcuuTaTh KOMU-UHIEKC BOIBI IPU U3BECTHOM KOJIH-TUTPE: OIIK-1 N20mx-1
a)l; 6)15; B)100 W13 0mk-1

9. | IIpu n3yyeHUH KOJIMIECTBEHHOTO COCTaBa MUKPOOPTaHU3MOB OIIK-1 N20mxk-1
MOYBbI KAKUMH METOJAMHU JIOJKEH BOCIIOJIB30BaThCS CIEHUAIACT W13 0mk-1
crenualn3upoBaHHo tabopaTtopun?

10. | IIpu Mukpockomnuu Ma3Kka B IOJIE 3PCHUSI BUIHBI MEJIKUE IIAPOBUIHBIC OIIK-1 N20mk-1
MHUKPOOPIraHru3MBbl, PACIIOJIOKCHHBIC IETIOYKAMU Ppa3JIMYHON OJINHBI. HI[3OHK-1
1. Ha3zBatb MOp(l)OHOFI/I‘lCCKyIO (I)OpMy 9TUX MUKPOOPTaHU3MOB.

2. OOBSICHHATH TaKOE PACIIOJIOKCHUEC MUKPOOPTaHNU3MOB.

11 | Ha kxadenpe MukpoOuosioruu ucroptuics aBroknas. Jlabopant pemmn | OITK-1 N20mx-1
BOCIIOJIB30BAaTLCA CYXO0XKapOBbIM IHKa(I)OM " IPpOCTCPUIIN30BATH CICOY- HI[3OHK-1
IOIIHE TIPeAMETHI: CTEKISHHBIE Yalky [leTpu, pe3nHoBbie TpoOKH, Me-

TATINYCCKUC NHCTPYMCHTDI, ITUTATCIbHBIC CPEADBI.
1. Ha3BaThk mpeaMeThl, KOTOPbIE MOXKHO CTEPUIIM30BATh B CyX0KapOBOM
mKady.
5.3.2.4. Ilepeuennb Tem pedepaToB, KOHTPOJIBHBIX, pacueTHO-TpaduYecKUX padoT
He npenycMoTpenst
5.3.2.5. Bonpocsl /151 KOHTPOJIbHOM (pacueTHO-rpadguyeckoii) padoThl
He npenycMoTpenst
5.3.2.6. Ilepeyenb mpakTH4YeCKHX 3aJaHUH M0 MaTepuAaJIaM JadopPaTOPHBIX padoT
Ne Conep:xanue Kowme- HAK
TeHI A

1. | Hapucyiite ocHOBHBIE POPMBI MUKPOOOB LIapCcTBA MPOKAPUOT, M2 o11k-1,
pa3Hble BapUaHThI PACIIONOKEHUS CIIOp Y OaKTepHil, cTpoeHne 3 onk1
BUpPYCOB (0akTepuodaros).

2. | CTyaeHT moxy4us 3aJjaHie MPUTOTOBUTHh Ma30K U3 KYJb- U2 onk-1,
TYpbl MUKPOOPTAaHU3MAa, OKPACUTh €TI0 MPOCTHIM METOJOM U M3 onk-1
MIPOMHUKPOCKONIUPOBATD.

3. | CTyneHT moiay4u 3aJlaHue U3y4duTh MOphOoIIOTHIO OaKkTepuil B M2 onk-1,
OKpaIIEHHBIX Ma3KaX, UCMOJIb3ysl UMMEPCUOHHYIO CUCTEMY OlIK-1 | U3omx1
CBETOBOI'0 MUKPOCKOIIA.

4. | [IpuroroBineHne Ma3Ka U3 YUCTON KYJIbTYPbl aKTHHOMHIICTOB N2 onk-1,

1 OKpacka ero no meroay I'pama. MUKpOCKOIIUS M 3apUCOBKA. W/130mk-1

5. | CocraBneHne cxemMbl OaKTEPUOIIOTHUECKOTO UCCIEA0BAHUS U 12 onk-1,
BBITIOJIHEHUE TIEPBOIO 3TAIa BBIACICHUS YUCTBIX KYJIbTYP W13 0mx1
a’pOOHBIX OaKTEepHil.

6. | Y3 mmeromerocs passefeHus mo4Bbl 1:10 mpuUTroTOBUTH 6 1O- U2 onk-1,
CIEAOBATEIbHBIX JIECITUYHBIX Pa3BEICHUM HA JUCTUIUIUPO- M3 omk-1
BaHHOU BoJie. ONpeenuTh CTENEHN Pa3BEICHHUS.

7. N3yunTh BHEIIHUI BUJI KOJIOHWI AaKTUHOMHMIETOB HA IUIOTHOM N2 onk-1,
nuTaTenbHou cpeae Ha yamke [letpu. OTMETUTH IIBET KOJIO- U3 ok
HUM, BBIJICJICHHE IUTMEHTA B CPEAy, HAJTUUYHE XapaKTePHOT O
3amnaxa.

8. | IlpuroToBUTH (PUKCHPOBAHHBIE IPENAPATHI APOIIKEN U OKpa- HI2onk-1,
CUTb UX Kpackoi no Mypomuey. [IpomukpockonupoBaTs ¢ M3 onk-1
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UMMCPCUOHHBIM O6’b€KTI/IBOM, OTMCTUTH LBET 3€PEH BOJIIOTH-
Ha ¥ IUTOIIJIa3MBI.

PaccmoTpeTh mocTosiHHbBIE MpenapaThl MUKPOOPTaHU3MOB
pasnuuHoi Gopmal (Streptococcus, Bacillus), monb3yscs 00b-
ektuBoM MI-90. 3apucosars.

10.

[TpuroToBUTH MPUKU3HEHHBIN TpenapaT MUKpPO(IOps! pacco-
J1a KBalICHOM KaIlyCThl, pACCMOTPETh NIPEACTaBUTEIEH poJia
Leuconostoc. 3apucoBars.

11.

O3HAaKOMHUTBCS C XapaKTEPHBIMH OCOOCHHOCTSMHU CTPOCHHS
MHUIICIIUS ¥ OPraHoB criopoHoieHus rpuoos Aspergillus,
Penicillium, Mucor, Fusarium, Trichoderma.
[TpoMuKpOCKOTHPOBATH KOJIOHHH T'PUOOB HETIOCPEJCTBEHHO B
yamka [lerpu npu maom yBenudeHuu (00bekTHB X8, %20).
3apucoBaTh OOIINI BU]I.

12.

[IpuroroBUTH U PaCCMOTPETH C UMMEPCUOHHOM CUCTEMOM
npernapar U3 HaKOMUTeIbHOH KynbTyphl AZOotobacter.

13.

[IpUroToBUTH M IPOCMOTPETh NPUKHU3HEHHBIN Mpenapar oax-
Tepuil U3 KirybeHbka 6000BOTO pacTeHHs.
CrenaTp 3apUCOBKH.

14.

[IpocMaTpuBast mpeAsIoKEeHHbIE NpenapaThl, CAEIaTh 3apUCOB-
KM MUKPOOPIaHHU3MOB, o0Opaiiias BHUMaHue Ha Gpopmy, mo-
JIBUKHOCTB, B3aHMHO€ PACIOI0XKEHUE KIETOK.

15.

[TpuroToBUTH MPHUKU3HEHHBIN TpenapaT KIETOK OaKTepuit
poxa Pseudomonas. M3y4nuts 0COOEHHOCTH UX MOP(HOJIOTHH
TIOJIBUYKHOCTb.

N2 o1,
N3 0mx-1

2 onk-1,
N3 onk-1

N2 omxk-1,
N3 0mx-1

N2 01,
M3 onk

A2 ok,
M3 omx

N2 opk,
3ok

N2 opk,
3ok

5.4. Cucrema OlleHMBAHUSA JOCTHKEHMSI KOMIIETeHIIUI

5.4.1. Ouenka oocmuodicenus KOMREMeEHYUIL 8 X00€ NPOMEIHCYMOUHOU AMmMecmayuu

OIIK-1 — CnocofeH pemiaTh THNOBBbIE 33]a4d NpPodeccHOHATBLHOMH eATEeJLHOCTH HA OCHOBE
3HAHMA OCHOBHBIX 3aKOHOB MATeMAaTHYECKUX M €CTECTBEHHBIX HAYK ¢ MpUMeHeHueM nHpopMa-
MOHHO-KOMMYHUKAIIMOHHBIX T€XHOJIOTUH

HNupukatopsel noctuxenuss komnerednuuun OIIK-1

Homepa Bonpocos

Kon

Copep:xanue

Bonpocsl k
3a4eTy ¢
OLICHKOI

Bonpocsl
K 324€Ty

15014

3HATh OCHOBHBIE 3aKOHBI MaTEMATHYECKUX, €CTECTBEHO-
HAYYHBIX W 00HIenpodeCCHOHANBHBIX JUCIUILINH, He-
00XOAMMBIX IJISl PELeHHs] TUIOBBIX 3agad B 001acTH
arpOHOMHUH

1-45

W12

CriocobeH pemiate THIIOBBIE 33/a4M MPOdeccHo-
HaJIbHOM NEATEIbHOCTU C HUCIIOJIb30BAHMEM Mare-
MaTUYECKOrO0 MOJCIUPOBAaHUSA U COBPEMEHHBIX
U(POBBIX TEXHOJOTUHM, BiIaJeeT METOJUKON WH-
TEPIPETALMU  PE3YJIbTATOB, IIOJYYEHHBIX €CTe-
CTBEHHOHAY4YHBIMH METOJJaMU.

1-45

W3

Pemaer TunoBble 3amaun npodeccruoHalbHON nes-
TEIbHOCTU HAa OCHOBE 3HAHWHM OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U €CTECTBEHHBIX HAyK C IMpHUMe-
HEHUEM MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI

32,34, 37-45




Crpanuna30n332

5.4.2. Ouenka oocmuscenus KomnemeHyuii 8 Xx00e MEeKyuie20 KOHmMpOons

OIIK-1 — Cnioco0eH pemiaTh THNOBBIE 3a1a4u MPO¢eCCHOHAIBLHOI 1eATEJILHOCTH HA OCHOBE 3HAHUIA
OCHOBHBIX 3AKOHOB MATEMATHYECKHUX, €CTECTBEHHOHAYYHBIX U 0011enpPo(ecCHOHATBLHBIX JUCIIU-
IUIMH ¢ TPUMeHeHneM HH(POPMAIHOHHO-KOMMYHHUKAIMOHHBIX T€XHOJIOT U

HNHauKaTopbl JOCTUKEHUS KOMIETEHI[UH
Homepa Bonipocos u 3a1a4

OIIK-1
MPAKTUYCCKHUC
3a1a4ud JUIS
BOIIPOCEHI 3aaHuA 11O
BOIPOCHI MIPOBEPKHU
Kox Conepxanue YCTHOTO . MaTepuagam
TECTOB YMCHUU U
omnpoca n1a00paTOPHBIX
HABBIKOB
pabot
3HaTh OCHOBHBIE 3aKOHBLI Mate-
MAaTH4YCCKHUX, €CTCCTBCHOHAY Y-
HBIX U 001enpodhecCHOHaAIBHBIX
7ol menpoc 1-78 1-40
JMCILHNIUIMH, HEOOXOIMMBIX IS
pCIICHU TUIIOBBIX 3a1a4 B 00-
JIACTH arpPOHOMUU
CriocobeH peliaTh THITOBBIC
3amaun  mpodeccroHaTbHON
JEATEIBHOCTH C HCIIOJIb30Ba-
HHEM MAaTeMaTHYECKOro MO-
CIIMPOBAHUS ¥ COBPEMEHHBIX
wrz | P p 1-78 1-40 1-11 1-15

IUQPPOBBIX TEXHOJIOTHH, BiIa-
JIeeT METOIUKOW HWHTepIpe-
TallUd Pe3ylbTaToB, MOIYy-
YEeHHBIX  E€CTECTBEHHOHAYY-
HBIMH METOJIaMHU.

Pemaer TunoBble  3ajgauu

MpoPECCHOHAIBHON JIeATEIb-

HOCTH Ha OCHOBE 3HaHWH OC-

W13 HOBHBIX 3aKOHOB MaTeMaTH- 111 1.15
YEeCKHUX U €CTECTBEHHBIX HayK

C MpUMEHEHHEM HH(OpMaIu-

OHHO-KOMMYHUKAITMOHHBIX

TEXHOJIOTUH

6. YYHEBHO-METOIUYECKOE U HTHOOPMALIMOHHOE OBECIIEYE-
HUME JTUCIUITJIMHbI

6.1. PexoMeHnayemasi iuTepatypa

Ne bubéanorpadguyeckoe onucanmne Tun uzpanus

Emues B. T. Mukpo6uosorus : y4eOHUK AJisl CTYJAEHTOB BY30B,
o0yJaroImuxcs 1Mo HalpaBICHUSAM U CHEIMAIbHOCTSIM arpOHOMHU-
yeckoro obpazosanus / B. T. Emues, E. H. Mumryctun .— 7-e VyebHoe
u3n., crep. — M. : JIpoda, 2008 .— 446¢.

2 | 'amzaesa P. C. MukpoOuosnorus : yueonoe nocodue / P. C. ['am-
3aeBa, M. B. baitkoB. — Canxrt-Iletepoypr : CII6I'AY, 2023. —
136 c. — ISBN 978-5-859-83-389-4. — TekcrT : 2neKkTpoHHSIi // Yuebnoe
JlaHb : 2IEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
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URL: https://e.lanbook.com/book/340124

Cenbckoxo3sicTBeHHasi Mukpobuonorus [QP] : MmeToamyeckne ykasaHus MeTtonuueckoe
3 nna camocTosTenbHou paboTbl 6akanaBpoB NO HANPaBNEHUO NOAFOTOB-
kn 35.03.04 - "ArpoHomus" (o4Hasa 1 3ao4Has dopma obydeHus) / Bopo-
HEXCKUA roCy4apCTBEHHbBIN arpapHblin yHuBepcuTteT; [cocT. H. H. Hasa-
PEHKO] .— OnekTpoH. TekcToBble AaH. (1 dann : 328 K6) .— BopoHex :
BIrAY, 2026 .— 3arnaBue ¢ TUTYNbHOro 3kpaHa .— Pexum goctyna: ons
aBTOPM30BaHHbIX Mornb3oBaTtenen .— TekcToBbin dann .— Adobe Acro-
bat Reader 4.0 .— <URL:http://catalog.vsau.ru/elib/metod/m11824.pdf>.
4 Cenbckoxo3sicTBeHHasi Mukpoburonorus [OP] : MeToamyeckne ykasaHus MeTtoaunueckoe
Mo U3y4YeHWO AucuMnNMHbl  Ans  6GakanaBpoB MO HanpaBreHUo
nogrotoBkn 35.03.04 - "ArpoHomusa" (ovHas opma obyveHus)
BopoHexckuii rocyaapCTBEHHbIN arpapHbii yHuBepcuTeT; [cocT. H. H.
HasapeHko] .— 3nekTpoH. TekctoBble AaH. (1 damn : 304 K6) .—
BopoHex : BI'AY, 2026 .— 3arnasue ¢ TUTYNbHOIo akpaHa.— TEeKCTOBbIN
dpann — Adobe Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m11825.pdf>.
5 | BectHuk BopoHEKCKOro rocy1apCTBEHHOTO arpapHOro yHH-
BEPCHUTETA: TECOPETUUECKHUI U HAyYHO-TIPAKTUYECKUH KypHaT / Ilepuonuueckoe
Boponex: BI'AY.
5 Muxkpobuonorust [OP] : xypHanm oOmieil cenbCKOX035HCTBEH-
HOM W MPOMBINIJIEHHON MuKpoOuosioruu / Poccuiickas akaje-
MUsl HayK .— OJIEKTpPOHHBbIN kypHan .— Mocksa : Hayka.— TTepuoanueckoe
3ary. ¢ Tutyn. 3kpana.— Jloctyn u3 cetu MnTepHer.
<URL:https://elibrary.ru/contents.asp?titleid=7899>
6.2. Pecypcel cetu UHTEepHeT
6.2.1 Inekmponnsvie GudIUOMEUHBIE CUCHEMDBL
Ne Ha3Banmne Ajpec gocryna
1 ObC «Jlaapy» http://e.lanbook.com
2 3BC «Znanium.coms http://znanium.com
3 Hayunas snextponnas 6ubnunoreka ELIBRARY.RU www.elibrary.ru
4 HarnmonasbHast anekrponsas oubnmuoreka (HOB) http://H36.pd/
5) CrnpaBounas npaBoBas cuctema Koncynsrantllimoc B UnTpaceru
6 Crpasounas IIpaBoBast Cucrema Koncynsrantllimroc B Uurtpaceru
(menoBble Oymaru, CrielIHaIbHBINA BBIITYCK)
7 | DJeKTpOHHBIN NepUOANIECKUil cripaBoUHUK «Cuctema-I"apanT» B UnTtpaceru
8 [Nonuremarnyeckas pedepaTBHAs 1 HAYKOMeTpHUYecKas 0a3a B Untpaceru
JAHHBIX U3naTenbcTBa Elsevier SCOpUS
9 IOPAUT http://www.biblio-online.ru/
10 IPRbooks http://www.iprbookshop.ru/
11 DnextponHas oudamnoreka BIAY http://library.vsau.ru/
6.2.2. Ilpogheccuonanvusie 6azvt 0AHHBIX U UHPOPMAYUOHHBLE CUCHEMDL
Ne Ha3Banue Anpec nocryna
1 Enunas mexBenoMcTBeHHas WH(pOpMa- httos://fedstat.ru/
ITMIOHHO—CTaTHU-CTHYECKAs CUCTEMA Qps./ecstal.ill
2 basa namHbIx TOKA3ATEIICH MYHHLIH- http:/Amnww.gks.ru/free_doc/new_site/bd_munst/munst.htm
MAJTbHBIX 00pa30BaHUIA
3 | ba3za manabix DAOCTAT http://www.fao.org/faostat/ru/
4 | Tloprain OTKpBITHIX TaHHBIX PD https://data.gov.ru/



https://e.lanbook.com/book/340124
http://catalog.vsau.ru/elib/metod/m11824.pdf
http://catalog.vsau.ru/elib/metod/m11825.pdf
https://elibrary.ru/contents.asp?titleid=7899
http://e.lanbook.com/
http://znanium.com/
http://www.elibrary.ru/
http://нэб.рф/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://library.vsau.ru/
https://fedstat.ru/
http://www.fao.org/faostat/ru/
https://data.gov.ru/
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5 | Ilopran rocynapcTBEHHBIX yCIyT https://www.gosuslugi.ru/
6 EnvHast nH(pOpMaIMOHHAs cUcTeMa B http://zakupki.gov.ru
chepe 3aKyToK
7 BHGKTp"OHHI)II/I cepcauc "TIpo3payuHblii https://pb.nalog.ru
OmsHec
8 |'AC P® "TIpaBocyaue" https://sudrf.ru/
9 |CnpaBoynas npaBoBasi cuctema ['apanar | http://www.consultant.ru/
10 CnpaBouHas mpaBoBasi cucteMa KoHcyimb- http://ivo.garant.ru
taHT [ Iroc
11 Tpogeccnonampipie cnpasouHLIe cHeTe- https://TexakcnepT.caiit/sistema-kodeks
Mol «Komexey
12 f;CpeeCTp: [ybmuamas kanacrposas kap- https://pkKk5.rosreestr.ru/
13 PenepanbHas rocy 1apCTBEHKs CHCTEMa https://fgistp.economy.gov.ru/
TEPPUTOPHATBHOTO TUIAHUPOBAHHS
14 | CTPOMKoHcymbTaHT http:/Amww.stroykonsultant.ru/
15 ArpapHas poccuiickas HHOpPMAUOHHAS http:/Awww.aris. ru/
CHCTEMA.
16 I/IH(I)E)pMam/IOHHaﬂ CHCTEMa IO CEeITLCKO- http://agris.fao.org/
XO3SHCTBEHHBIM HAyKaM M TEXHOJIOTHSIM
6.2.3. Caitmol u ungpopmayuonnvlie nopmanvl
1. | Bce TOCTH http://vsegost.com/
2. | Poccuiickoe x03s1icTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3. | ArpOHOMHYECKHI OPTa-CANT O CENbCKOM http://agronomiy.ru/
xo3sicTee Poccuun
4. | Arponomuueckuii mopran «Arpornom. MHpo» http://www.agronom.info/
5. | OdunmanbHbI caliT MUHHUCTEPCTBA PUPOIHBIX http://www.mnr.gov.ru
pecypcoB U 3Kojoruu PO
6. | OdurnmaneHeni caiit DegepallbHON CITYKOBI 1O http://www.control.mnr.gov.ru
HA/130py B cdepe NPUPOI0NOIb30BaAHUS
7. | baza maHHBIX IS cOOpa M MPEACTaBICHHS http://cnshb.ru/aw/russian
HH(POPMAITHH O CETBCKOX03IHCTBEHHBIM
YVUPEIKACHUSIM U HAYUHBIM YUPESIKICHUAM
arpapHoro npouis
8. | Poccuiickuii pernoHanbHbli S5Konoruueckuii nenTp. | http://www.rusrec.ru
Marepuasl M0 U3MEHEHUIO KINMaTa u
sHeprodhHeKTUBHOCTH
7. MATEPUAJIBHO-TEXHUYECKOE U IPOI'PAMMHOE OBECITEYEHUE JUC-

HUTIJIUHBI
7.1 IomenieHusi AJs BeJleHUsI 00pa30BaTeIbLHOIO MpoIecca U 060py10BaHue

HanmeHnoBaHMe moMelieHuil AJisi MpoBedeHUs] BceX BHAOB | Ajpec (MeCTOMOJIOKEHHE) M0-
Y4eOHOH 1esiTeJIbHOCTH, NMPeIyCMOTPEHHON Y4YeOHBbIM IJIA- | MeLIeHU i IS POBEAEeHUs BCexX
HOM, B TOM 4MCJIe IOMEeIIeHHUs VISl CAMOCTOATEJIbHOI pado- | BUIOB y4eOHOM AeSiTeIbHOCTH,
ThI, C YKa3aHHeM MepevyHsi OCHOBHOIO 000py10BaHusl, yuel- | NpeAyCMOTPEeHHOH Yu4eOHbIM
HO-HAIVIAAHBIX MOCOOMI U MCHOJIb3YeMOro NMpPOrpaMMHOIO | IUIAHOM (B cjy4ae peaau3aluu
ol0ecrieuyeHust o0pa3oBaTe/IbHOI NPOrpaMMBbl

B ceTeBOi (popme I0IOJTHU-
TEeJbHO YKA3bIBAeTCH HAMMEHO-
BaHME OPraHu3aluM, C KOTOPOH



https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
https://sudrf.ru/
http://www.consultant.ru/
http://ivo.garant.ru/
https://техэксперт.сайт/sistema-kodeks
http://www.stroykonsultant.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://agronomiy.ru/
http://www.agronom.info/
http://www.mnr.gov.ru/
http://www.control.mnr.gov.ru/
http://cnshb.ru/aw/russian
http://www.rusrec.ru/
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3aKJII0YEeH 10r0BOP)

VYueOHast ayquTOpHs IS IPOBEICHNS YIEOHBIX 3aHATHH: KOMIUICKT
yueOHOW MeOenu, JIEMOHCTPAaIMOHHOE O0Opy/0oBaHHEe, Y4eOHO-
HarJsIIHBIE TOcOOUsS U J1abopaTopHOe 000PYAOBAaHHE: MUKPOCKOIIHI,
IpeMEeTHBIE U MOKPOBHBIE CTEKJIA, MPenapaThl JIUTEIHHOTO ITIOJIb-
30BaHMs, (PUKCUPOBAHHBIC MPENapaThl, CTCKISHHBIC MAJOYKH, IJIaH-
mIeThl, repbapuu (CUCTEeMaTHYECKUN, MOP(OIOTHYECKHUIA, IKOTOTHYe-
CKHi{), PACTUTEIHHBIA W TAaOMWYIHBIA MaTepHall, IperaprupoBaIbHBIC
UTJIBI, TIMHIETHI, [IBETHBIC KapaHIalIH, JINHEHKH, (UIbMBI, KOMIIBIO-
TEpHBIC MMPE3CHTAIMHU, ONPEISITUTENN pacTeHui. Mcnons3yemoe mpo-
rpammaoe obecreuenne. MS Windows, Office MS Windows,
Google Chrome/Mozilla Firefox / Internet Explorer.

VueOHast ayAuTOpusl IS TPOBEACHUS YYEOHBIX 3aHSITHIA:
KOMIUIGKT ~ y4eOHO# MeOesn, JIeMOHCTpPAIlMOHHOE 00OpYIOBaHHUE,
y4eOHO-HaTrJIsIHbIe TIOCOOMS M TabopaTopHOEe 000pyAOBaHUE: MUK-
POCKOIBI, TIPeIMETHBIE U TOKPOBHBIE CTEKIIA, MpeTapaTsl TUTENb-
HOT'O ITOJIB30BAaHUsI, (I)I/IKCI/IpOBaHHI)IC npernaparel, CTaKaHbl, CTCKIIAH-
HBIE TIAJIOYKH, TUIAHIIETHI, TepOapuu (cucTteMaTndecKuii, Mopgoio-
TUYECKHA, SKOJOTHUECKUH), PACTUTENbHBIA U TaOIWYHBIN MaTepHa,
IperapupoOBaJIbHBIC WUI'JIbl, TMHICTLI, IBETHBIC KapaHaallu, HHHeﬁKH,
yueOHbIe (WIBMBI, KOMIBIOTEPHBIE MPE3CHTALWH, OIpPEAeTUTEIH
pacTeHui.

Y4yeOHast ayautopus s TPOBEACHHS YYCOHBIX 3aHATHN:
KOMIUIGKT ~ y4eOHOW MeOelir, JEeMOHCTPAallMOHHOE 000pyIOBaHHE,
KOMITBIOTEpHAsT TEXHUKA C BO3MOXXHOCTBIO TOJAKIIOYCHHS K CETH
"UnTepHeT" U obecriedeHneM IOCTyIa B AIIEKTPOHHYIO HH(OpMAIn-
OHHO-00Pa30BaTEIBHYIO CPEly, KOMITBIOTEPHBIC MPE3CHTAINH, yIeO-
Hble GuabMbL. Vcmonp3yemoe nporpamMmmuoe obecrieuenue: MS Win-
dows, Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer Clas-
sic, Google Chrome/Mozilla Firefox / Internet Explorer.

[Tomemienue st CaMOCTOSTENBHON paOOThI: KOMIUIEKT
y4ueOHON MeOenH, KOMIMBIOTEpHAs TEXHHKAa C BO3MOKHOCTHIO
noJKiIroueHus k cety "MHTepHeT" U obecrieueHueM JoCTyna B
AJIIEKTPOHHYI0 WMH(OPMAIMOHHO-00pa30BaTENbHYIO Cpey, HUC-
nojb3yeMoe nporpammHoe odecnieuenue: MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, Su-
nexc bpaysep / Mozilla Firefox / Internet Explorer.

394087, BopoHexckas 001acTh,
r. Boponex, yn. Muuypuna, 1, ayn.
314

394087, Boponeskckas 001acTh,
r. Boponex, yn. Muuypuna, 1, ayn.
316

394087, Boponexckas 001acTs,
r. Boponex, yn. Muuypuna, 1, ayn.
317

394087, Boponexckas 001acTh,
r. Boponex, yi1. Mwuypuna, 1,
ayn.232 a (c 8 mo 18 gacoB).

7.2. IIporpaMmMHoOe obecrieyeHue

7.2.1. Ilpozpammmnoe obecneuenue 0ouieco Ha3HaueHUA

Ha3zBanmne

Pasmemmenne

1 | Onepaunonnsie cucreMsl MS Windows /Linux /Pex OC

TIK B nokanpHO¥M cetd B'AY

[Makersioducubixnpunoxenuii MS Office / OpenOf-
fice/LibreOffice

TIK B nokanesHOIT cetu B'AY

[Tporpammel 1u1st mpocmoTpa (aiinos AdobeReader /
DjVuReader

TIK B nokanesHOIT cetu B'AY

bpaysepsl Annexc bpaysep / MozillaFirefox / MicrosoftEdge

TIK B nokanepHOIT cetu B'AY

AnTHBHpycHas nporpamma DrWeb ES

TIK B nokanpHO¥M cetd B'AY

[Tporpamma-apxusatop 7-Zip

TIK B nokanepHOI1 cetu BI'AY

MynsTumeana npourpsiBarenab MediaPlayerClassic

TIK B nokanpuoOM cetu B'AY

0 N|ooh~| W

[Tnatdopma onnaitn-oOyuenus eLearningserver

TIK B nokanpHoOl cetu B'AY
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9 | Cucrema xommnerorepHoro rectupobanus AST Test [IK B nokanbHO# cetn BI'AY
7.2.2. CneyuanuzupoganHnoe npozpammmuoe odecnevenue

Ne HasBanmune Pa3memenue
1 Busyanessiii Al qis moxenupoBaHus JUHAMHYECKHX

cucreM VisSim IIK ayn. 16, 18 (K9)
2 | BupryanbHas anatomus Anatomiacanina 3-D/ V. 1.4 I1K ayn.122a (K1)

Bupryanpnas maboparopust ['mapomexanuku. ['mapas-

JIKa I1K B nokasnbHOM cetu BTAY
4 Buptyansnas nabopatopust ConpoTHBIECHHE MaTepHa-

JIOB I1K B nokanbHoOM cetn B'AY
S | Feonndopmanmonnas cucrema ArcGISWorkstation TIK ayx. 16, 18 (K9)
6 | Meonndopmanmonnas cucrema ObjectLand [IK B noxansuoii ceti BTAY
7| Warerpupoanuas cpena paspaborku AndroidStudio I1K na kadenpe B/
8 | Monynb peleHus ONTHUMM3AIMOHHBIX 3a/1a4

OpenSolver 1K B sokanpHoi cett BITAY
9 | O6maynas mnporpamma st ymnpasienus mnpoektamu | 1K, ayxa. 20 (K2), ayn. 104, 321

Trello (K3)
10 | INaker pazpabotku I1O mast  kxonTposepo LOGO!

SoftComfortDemo 1K B nokansHol cetn BT AY
11 | Maxer crarucriueckoii 06paGoTku naHHbIX Statistica [IK B nokaitbhoii cetit BTAY
12 ITnarpopma 1C v7.7/8 I1K B nokanbHoOM cetu B'AY
13 | I mist penieHus 3a1a4 TEXHHYECKUX BBIYMCICHUN

Matlab 6.1/SciLab 1K Ha kadenpe DIeKTPOTEXHUKH
14 | Ilporpamma aBTOMATHU3MPOBAHHOTO MPOEKTHUPOBAHUS

nanoCADOnekTpo ITK I'MC naGoparopuu
15 | [IporpamMma aHanm3a MHBECTUIIMOHHBIX MPOEKTOB AJIBT

HuBect Cymm 8 I1K B stokasbHOM cetn BI'AY
16 | Ilporpamma aHaim3a (UHAHCOBOW OTYETHOCTH AJIBT

®uHaHCHI 3 I1K B nokanbHoM cetn BITAY
17 | Tporpamma moxenuposanms 6usHec-mporeccos BPWin [IK B nokxanbhoii cetri BTAY
18 [Tporpamma ontumusanuu "Kopm-Ontrma" [IK B mokanbHOii cetrt BTAY
19 IIporpamma npoektupoBanus ocsemenns DIALux [IK B nokanbHOii ceti BTAY
20 | [Iporpamma MpOEKTHPOBAaHUSI CHCTEM dHEpropacrpese-

nennst SIMARIS design IMK ayn. 115, 119 (K1)
21 | Ilporpamma pacueta w© mpoektupoBanus APM

WinMachine I1K B nokanbHo# cetu BIAY
22 ITporpamma ¢unancoBoro ananuza MHOK Ananutuk TIK ayx. 116, 120 (K1)
23 | lIporpammusiii kommiieke KOPAJIJI — depma KPC

(memoBepcus) I1K B nokanbHOM cetn BIAY
24 | Cucrema aBTOMATH3MPOBAHHOTO MPOSKTUPOBAHUS H

yepueHust Autocad I1K B nokanbHoOM cetu B'AY
25 | Cucrema umMuTanmoHHOro MojaeiaupoBanus AnyLogic | https://new.siemens.com/global/en.

8.5.0 PersonalLearningEdition html
26 | Cucrema kommbroTepHoi anre6psr Mathcad K B noxantbhoii cetit BTAY
27

Cucrema KkomnbOTepHOM anreOpsl Maxima

TIK ayz. 116, 120 (K1)
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8. MEKINCIUIVIMHAPHBIE CBsA3HU

JuciuiimHa, ¢ KOTOpoi He00OXOAUMO Co- Kadenpa, Ha koTopoii nnpenosaercs IMoxnuck 3aBeyromniero
IJIACOBAHUE JUCLUIUIMHA kadenpoit
Duznonorus 1 OMOXUMUSL paCTEHUH 3emienenys 1 3allUThl pACTeHUH p =
; / :"'.;c'f"‘-:;,:f_’:j_

[TouBoBeaeHME C OCHOBaMU reorpaduu
I0YB

AFpOXI/IMI/IH, TMMOYBOBCACHUA U arpo-
OKOJIOTHA

cffﬁg;a*‘gigl—_

PacrenuneBoncTBo

PacrenneBoncTBo
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IMPUJIOKEHUE 1

JIner nepnoguveckux npoBepok padoyeii NporpaMmmbl
U HHGOpMaLKs 0 BHECEHHbIX H3MeHEHUAX

[MoTpebHOCTH
OJKHOCTHOE JIULIO B KOPPEKTUPOBKE yKa-
A 1o, pp P M Wndopmanus o BHeCEH-
MIPOBOJUBIIEE IPOBEPKY: Hata 3aHHEM COOTBETCTBY-
HBIX U3MEHEHUSIX
®.1.0., 1omKHOCTD IOIIUX Pa3/iesioB pado-

4yell IpPOrpaMMmBbl

3aB. xadempoii 3emiesne-
TS U 3aI[UThI pacTeHUM

Hecmesnosa MLA. Tpotokon Ne 9 He tpebyercs Pa6oqaﬂ6nporpaMMa
paszpaboraHa Ha
or 12.05.2026 r. 2026-2027 yueGubIii ro

%&"c’%
~
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