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Pabouas mporpamma coctaBieHa ¢ yuéToM TpeOOBaHHIA:

e [IOpsiIKa OpPraHU3allMy U OCYIIECTBJIEHUS 00pa30BaTENbHOM E€ATENBHOCTH 110 00pa30BaTEIbHBIM
mporpaMmam BeIcIIero oOpa3zoBaHusl — IporpaMMaM OakanaBpuaTa, porpaMmam ClelruaInTera,
nporpaMMaM MarucTpaTypbl, YTBEpKAEHHOTO MpUKa3oM MHHHUCTEpCTBa 0Opa3oBaHUs U HAYKU
Poccuiickoit ®enepaiuu ot 06.04.2021 Ne 245;

e (enepambHOr0 rocyJapCTBEHHOTO OOpa30BAaTENBHOIO CTAaHJAApTa BbICIIErOo O0Opa3oBaHUsS IO
HanpasiieHuto 1oArotoBku 35.03.04 ArpoHomusi, YTBEpKIEHHOTO NIpHUKa3oM MMHHCTEpCTBA
oOpaszoBanus u Hayku Poccmiickoit ®enepanuu ot 26.07.2017 Ne 699 (c u3MeHEHHsIMU H
JTOTIOJTHEHUSIMH ).

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

K.C.-X.H., JOLIEHT C.IO. HaymoB

PaGouas nmporpamma paccMoTpeHa Ha 3aceqaHuu kadeapsl Ouonoruu pacreHuit (mpotokon Ne 8
ot “14” anpens 2025 r.).

3aBenyrommii kadgeapoi C.1O. HaymoB

Pabouast mporpaMma peKOMEHJOBaHa K HCIIOJIb30BAHHUIO B y4eOHOM IPOIEcCe METOANYIECKON KOMUCCHEN
arpoHoMu4eckoro gaxyibrera (mporokoa Ne 8 ot “23” anpens 2025 r).

IIpencenaresib MeTOANYECKON KOMUCCHU M.C. Yn:xoBa

PykoBoauTenb 0CHOBHOM NpodecCHOHANbHOMI
0o0pa3oBaTe/IbHOI MPOrpaMMbl H.H. Tumommx




1. Ilpeamer. Lean u 3a7a4u AUCHUIIMHBI, €€ MECTO B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpaMMbl

MukpoOuoJioruss - Hayka O BechbMa MallbIX IO pa3MepaM, HE BHIUMBIX HEBOOPYKEHHBIM TIJIa30M
OopraHu3max, Hayka 00 UX CHUCTEeMaTHKe, MOPQOJOTHUH, (UIUOIOTHH, OHOXMUMHH, TCHETHKE,
pacnpoCTpaHSHUH B UX POJIM B KPYTOBOPOTE BEIICCTB B MIPUPOJIE.

OOBEKTOM HCClIeIOBaHUSI MMKPOOUOJIOTHM  SABJISIOTCS. MUKPOCKOIIMYECKHE CyILecTBa: OaKTepuu,
MUKPOCKOIIUYECKUE TPUOBI U BOJOPOCIH, IPOCTEUIIINE, & TAK)KE BUPYCHI.

Lenp m3yYeHHs AUCHUIUIMHBL: (OpMHUpPOBAHUE 3HAHWUU MO OCHOBaM OOIIEH M CENbCKOXO3SHCTBEHHOM
MUKpPOOHOJIOTUM M YMEHUW MCIIOJNIb30BAHMS TOJYYEHHBIX 3HAHUU JUIS PELIEHUs MPaKTUYECKUX 3adad
CeNIbCKOXO035HCTBEHHOTO MTPOM3BOJICTBA B 00JIaCTH OMOTEXHOIOTHH.

3amayu:

— W3y4YeHHE NPUHLMUIIOB CUCTEMATHKH, MOP(}OIOruu U (QU3MOJOTUH, HIMPOTHl PACHPOCTPAHEHUS
MHKPOOPTaHU3MOB B IIPHPOJE M OCOOEHHOCTEH MX OMOJIOTHH, SKOJIOTUH U SBOJIOIHH;

— TmpuoOpeTeHre MPaKTHYECKUX HABBIKOB Ul W3YYCHHS CTPOCHUS OaKTepUil M MUKPOCKOIMUYECKUX
rpuOOB, TEHETUKU MUKPOOPTaHU3MOB;

— W3y4YeHHE POJIN MUKPOOOB B IPEBPAIICHUU BEIISCTB B Mpupose u dPPexTsl aeicTBus (akTopoB
BHEIITHEH CpeJibl Ha IPOKAPHOTHYECKUE KIICTKH;

— W3y4YeHHE TPOPHUUECKOro pazHOO0Opa3usi MUKPOOPTAaHM3MOB M B3aWMOCBSI3b JKMBBIX OPTaHU3MOB H
Pa3MUYHBIX Cpesl X O0MTaHMs (BO3AYIIHON CPE/Ibl, BOJBL, TIOYBHI).

— OBJIaACHUEC TCOPCTHUIYCCKUMU 3HAHUAMHA U NPAKTHICCKUMHA HABBIKAMHA B OLICHKE COCTOSAHUA MPIKpO6HOFO
KOMILJIEKCa TIOYBBI, BO31yXa, BOJbI, MHUKPOQIIOPbl pacTeHUH, OpPraHMYEeCKUX YAOOpeHHid U
OuorpenapaTos.

MecTo AMcUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucnurnnuna « MUKpOOHOTIOTHSY OTHOCUTCS K quciuImHaM oosizarenbHoi yactu (b1.0.1.41) ocHoBoit
npodeccroHaIbHON 00pa3zoBaTenbHOI MporpaMmsl Beiciiero oopasoBanus (ganee — OIIOIT BO).
OcHoBBIBaeTcs Ha 0a3e mucnuiuivH: borannka, XuMus.

JucuumirHa 4yurtaercs B 3 ceMecTpe, MO3TOMY MpEeAIecTBYeT IUCHUILIMHAM: «DPHUTONAaTONOTUsN,
«buoTexHONMOTMM B PAacTEHHEBOJACTBE», «TexHOJNOrMM XpaHEeHWS ¥ TepepadOTKA MPOAYKIUU
pPacTEeHHEBOICTBAY.

[IpenmectByer Omoky 3 I'ocymapcTBeHHass HTOTOBast arTecTanus «BBITONHEHNE W 3amUTa BBITYCKHON
KBaMpuKanMoHHO# pabote (b3.01).



2. IlepeyeHb MIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHMS MO JUCHHUILUIUHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTAMM 0CBOCHHS 00pa30BaTeIbHOH MPOrpaMMbl

Konbl DopMyJIMPOBKA Nuaukatopsl goctuxeHus [lnanupyemselie pe3ybTaThl
KOMIIETEHIINI [KOMIIeTeHIIHH KOMIIeTEeHIITNH 00y4eHust
OIIK-1 Cniocoben pematsOIK-1.2. 3HATD:
TUITOBBIE 3agaun|Crioco0eH npuUMeHsATHMOpdoorus, CHCTEMAaTHKa,
npodeccnoHabHOW  [3HAHUS €CTECTBEHHO-(DU3HOIOT S u TCHCTHKA
eITEeIbHOCTU HaHAYYHBIX JUCHUIUIMH JUIAMHUKPOOPTaHHU3MOB
OCHOBC 3HaAHUHpEICHUs 3a1a4 B-KPYTOBOPOT OMOT€HHBIX
OCHOBHBIX 3aKOHOB[MPO(HEeCCHOHATBHOM DJIEMEHTOB;
MATEMATHYCCKUX NACATCIIBHOCTU -TGXHI/IKy 6€3OHaCHOCTI/I HpI/I
C€CTECTBEHHBIX HAyK C MPOBEICHHUN MHUKPOOMOJIOTHUECKHIX
[IPUMEHEHUEM padoT;
MH(pOPMAIMOHHO- -OCHOBHEIE HaIpaBJICHUS H
KOMMYHI/IKaHI/IOHHI)IX BO3MOXHOCTH HCIIOJIB30BAHUS
TEXHOIOTHI OUOTEXHOJIOTHH B MUKPOOHOJIOTHH

YMerh:

-[IPOBOJUTH  KYJIbTUBUPOBAHUE MU
WICHTU(HUKAIIMIO M/OPTaHU3MOB;
-yCTaHaBJIMBATh BJIMSIHUE
OMOTUYECKUX (dakTopoB HA
MHUKPOOPIaHU3MBI

- paborartb ¢  HOpPMaTHBHOM
NTOKyMEHTaLueH, Kacarolemncs
MUKpPOOHOJIOTHH,

UMeTh HABBIKU:

- 10  BBIJEJICHHUIO  IITaMMOB
MHUKPOOPTaHU3MOB u

OCYIIIECTBJICHUIO KOHTPOJS 3a HX
YHCTOTOM;
KOJIMYECTBESHHOTO
MUKpPOOPTaHU3MOB,

yuéra
- UIeHTU(DUKAINY]
MUKPOOPTaHU3MOB B J1a00OpaTOPHBIX
W TIPOM3BOJICTBCHHBIX YCIIOBHUSX;
-METOdaMHU oTpeaeneHus
MUKPOOHBIX IICHO30B TIOYBBI H
MHUKPOOPTaHU3MOB pH30CchepshI
omnpeneneHnuss  OMOJIOTHYECKOMH|
AKTUBHOCTH U TOKCUYHOCTH ITOYBBI




3.

O0béM TUCHUIIMHBI K BUABI Y4eOHOM PadoThI

3aoynass | OuHO-3a04Hast
Ounas dpopma oOyueHus dhopma dbopma
o0yueHHs o0yuyeHHs
00BEM ua- Bcero yacos
Busi pabot OB BCEr0 9acoB
BCETO
3a4d.ex./ % §
[&] (D]
JacoB = =
Q (]
[&] [&]
e <
O611ast TpyA0EMKOCTh TUCITUTUIMHBI 2\72 2\72 2/72 -
AynuTtopHas padora: 28 28 8 -
Jleknnu 14 14 4 -
[IpakTHuecKue 3aHATHUS - - - -
JlaGopaTopHbie pabOThI 14 14 4 -
Jlpyrue BUbI ay IUTOPHBIX 3aHATUN - - -
[TpendKk3aMeHAIIMOHHBIC KOHCYJIBTAIIUU - - -
CamocTosTenbHas pabora oOydaromuxcs, 26 26 64 -
gac
Bun npomexyToyHod arTectauuu (3a4€T,  IK3aMEH HK3aMeH JK3aMeH -
PK3aMEH)

4. Copaep:xanue Q1M CHUATTHHBI

4.1. Pa3gesbl JMCHMILIMHBI M BUAbI 3AHATHH (TeMaTHYeCKUH IVIAH).

Ne

i Paznen qucuunianHel J 113 JIP CPC

ouHas popMa 00ydeHUs
Moayab 1. «O0uiasi MUKpOOHOIOTHs» 6 - 6 10
Pasnen 1. Beenenue B MukpoOuosioruto. O01ast 4acTs. 3 - 3 5
Pa3nes 2. MuUKpoopranu3msl M OKpy>KaroIas cpeaa 3 - 3 5
MoayJib 2. MUKpOOPTraHU3Mbl U MIOYBBI 8 - 8 16
Pa3nes 3. Mukpoopranusmsl U pacTeHUs 4 - 4 8
Paznea 4. [TouBeHHas MUKpOOUOJIOTHS 4 4 8
3aouyHas hopma oOydeHHst

Moayab 1. «O0uiasi MUKpOOHOIOTHs» 2 - 2 30
Pasnen 1. Beenenue B MukpoOuosioruto. O01Iast 4acTs. 1 - 1 10
Pa3nes 2. Mukpoopranusmsl M OKpy>Karolas cpeaa 1 - 1 20
Moayab 2. MEUKpOOPraHu3MBbl M IIOYBBI 2 - 2 34
Paznen 3. Mukpoopranu3Mbl U pacTCHHS 1 - 1 17
Paznea 4. [TouBeHHass MUKPOOUOJIOTHS 1 - 1 17

4.2. Conep:kanue pa3iesioB y4eOHOM AU CIUTIIMHBI

Mopayas 1. «O0mas MUKpPOOHOJIOTHSD)

Paznen 1. BBenenue B MukpoouoJioruro. Oomas 4acrb.

Ilpeomem, 0bvexm u 3a0ayu MUKpoOUOLOSUU




1. Uctopudeckuii ouepk pa3BUTHS MUKPOOUOJIOTHH
2. Ilpeamer, 0OBEKT, 331a41 MUKPOOHOJIOTUN €€ MECTO CPE/IN ECTECTBEHHBIX HAYK
Mup muxpoopaanuzmos - e2o paznoobpasue
1. Obume croiicTBa U pa3HOOOpa3re MUKPOOPTaHU3MOB:
a) IPOKapHUOTHI U SYKAPHOTHI;
0) yyactue B KpyroBOpOTE BELIECTB;
B) MUKPOOPraHU3MbI Ha CIIy’KO€ 4eJI0BEKa;
r) o01IMe CBOWCTBa MUKPOOPTaHU3MOB
Bupycul - neknemounvie gpopmul dHcu3HU
a) XUMHUYECKOE CTPOEHHE BUPYCHBIX YACTHLI;
0) CTpYKTypHasi OpraHu3alysi BUPYCHBIX YacTHI;
B) pPa3MHOXEHHUE BUPYCOB;
I') O IPOUCXOKACHUU BUPYCOB
Mopdghonoeus npoxapuom
Mopdoiorus 6akTepuii:
a) popma Gakrepwii,
0) cTrpoeHHe OaKTEPHAIBHON KIICTKH;
B) pa3MHOXEHHE OaKTepHii;
T') CIIOpOOOpa3oBaHue
I'enemuxa muxpoopeanuzmos
a) uCTopUYecKas crpaska; ['eHeTHueckuil anmnapar NpOKapuOTHBIX OPraHU3MOB;
0) XuMHUecKas IPUPOIa FTEHETUYECKOT0 MaTepHraa;
B) CTPYKTypa U perukanus moiekyisl JJHK;
I') FEHETUYECKUH KOJ;
1) TEHETUYECKUE 3JIEMEHThI IPOKAPHUOTOB.
W3meHeHne reHeTHYecKoro KoJjia y poKapuoToB
Cucmemamuxa npoxkapuom
1. Knaccudukanus MEKpPOOPTaHH3MOB - ST U 3a]1a41
2 . HowmeHknarypa, TAKCOHBI, CHCTEMATHUECKUE KaTETOPUH
3. OCHOBHBIE TPYMIIbI TPOKAPHOT
Cucmemamuxa sykapuom
1. Kunaccudukanus rpuboB
2 . Kaccudukarus BoIopociei u mpocTenmx
Pa3nes 2. MUKpPOOpPraHu3Mbl H OKPYKAIOIIas cpesa
1. Buusaue GpakTopoB OKpYXKAOIICH CPeIbl HA KUZHEACATSIBHOCTh M/O
2 . Poct 1 pa3MHOXEHHE MUKPOOPTraHU3MOB Ha MUTATENbHBIX CPEIax
3. IluraHue MUKPOOPTaHU3MOB
Memabonuzm Mukpoop2anuzmoe
. Merabonu3m u MeTabonuyeckue myTu
.  ®DepmeHTHI
. IIpeBparieHus s5HEpruu B OKUCINTEIBHO-BOCCTAHOBUTENBHBIX MTPOLIECCaX
. Ilytu xarabonu3ma yrieBoioB
. Anabonusm
IIpespawyenus MUKpoop2anusmMamu CoeOuHeHull y2nepood
1. Twunbl OposkeHUs U UX IPUMEHCHUE
2 .  OKHUCIHUTEIBHBIC MPOIECCHI
3. Pacmajx npupoaHBIX COSMHEHUIT
4 . Kpyrosopot yriiepoaa
IIpespawyenus MUKpoop2anusmMamu coeOuHeHul azoma
1. Awmmonudukanus, HUITpUGUKAIMS U JCHUTPUPHUKALIUS
2 . VmmoOumu3anust a30Ta B MOYBE

O wbdNd -



Buonoeuueckasn guxcayus MonekyiapHo2o azoma

1. CBoboaHOXMBYIIHE a30T(PUKCATOPHI

2 . Cumbunoruueckas a30ThUKCaIUI

3. buoxumus azordukcanuu

MoayJb 2. MUKPOOPraHMu3Mbl M MOYBbI

Pa3nen 3. MUKpPOOpPraHu3MbI U pacTeHHusl

- Pacrenus-snudukaTopsl 1 MUKPOOPTaHU3MBI-KOHCOPTHI.
- DnudUTHBIE MEKPOOPTaHU3MBI.

- Muxkpodiopa pu30IUIaHbl U pu30Ccqepbl PACTCHHIA.

- KOHCOpL[I/IH KaKk COBOKYIIHOCTb HOHyHHHHﬁ, KUBHCACATCIIBHOCTD  KOTOPBIX

LEHTPaJIbHBIM BUAOM — 3TU(PUKATOPOM.

- BuoTtpodsl, s3KkKpUCOTPOdHI, CATPOTPOPHI.

- DKOJIOTMYECKUE OCOOEHHOCTHU AMU(UTOB.

Pa3nes 4. [louBeHHast MUKPOOH0J10THA

- OO0pa3oBaHue MOYB U AEATEIBHOCTh MUKPOOPTaHU3MOB

- IlouBa kak cpeza cyliecTBOBaHNS MUKPOOPTaHU3MOB

- MukpoopranusMsl 04YB pPa3In4YHbIX TUIIOB

- Hcnonp3oBaHHE€ MUKPOOPTraHU3MOB B HAPOJAHOM XO35CTBE
4.3. IlepeyeHb TeM JeKIHH

oIpeseNnsaeTcs

O0BéM, u

No
Tema nexuun

dbopma oOyueHust

n/a

O4YHasi1

3a04Has

OYHO-
3a04YH.

Mopayas 1. «O01mas MUKpPOOHOJIOTHSD)

4

Pa3jnen 1. BBenenne B MukpoouoJsiorno. Oomas 4acrtsb.

2

[Ipenmer, 0O0BEKT, 3aJaud MHUKPOOHMOJIOTMH €€ MECTO Cpeau
1. lectectBeHHbIX  Hayk. OOmume CcBOHCTBa W pa3HOOOpasue
MUKpPOOPraHu3MoB. Bupychl - HekeTouHbIe ()OPMBI JKU3HH.

2.  Mopdosorus u reHeTuKa MUKPOOPTraHU3MOB

3. |Cuctemaruka npo- u 3yKapuoTUYECKUX MUKPOOPIaHU3MOB

Pasjnen 2. Mukpoopranu3mbl U OKpYy:Kawluas cpeaa

4.  |BiusHue (pakTopoB OKpyXkKarolei cpesibl Ha )KU3HEAEITEeIbHOCTh M/0

5. [MeTaboa1M3M MHUKPOOPraHU3MOB

MopayJb 2. MUKPOOPraHu3Mbl U NOYBbI

Pa3nes 3. MukpoopranusmMsbl H pacTeHHUs

N (NN [AR]|W DN

— (N | = =N

Pacrenus-snudukaropsl 1 MUKpOOPTaHU3MBbI-KOHCOPTHI.

6.
OnupUTHBIE MUKPOOPTaHU3MBI.

Muxkpogiaopa pusomianbl U puszocdepbl pacTeHuid. buorpodsr,
7. PKKPUCOTPOPBI, CAPOTPOPHI

Pa3nes 4. [louBeHHast MUKPOOH0J10THA

3 O0pa3zoBaHue IOYB U ACITEILHOCTh MUKPOOPTaHU3MOB
" [[MouBa Kak cpeaa CYIIECTBOBAHUS MUKPOOPIaHHU3MOB

9 MI/IKpOOpF AHU3MBbI ITOYB PA3JIMYHBIX TUIIOB

UToro

14




4.5. Ilepeyennb TeM J1a00OPATOPHBIX padoT.

O0BéM, u
Ne .
W Tema 1aboparopHoii paboTHI dopma oOyueHust
ouHas | 3aoyHas |O1H-3204YH
1 [TpaBmia paboOTBl W TIOBEJAEHUS B J1a0OpAaTOPUU MUKPOOHOIIOTHHU. 1 0.5 -
MUKPOCKOI U TEXHUKA MUKPOCKOIIUPOBAHHSI. )
> [IpuroroBneHue TBEPABIX MMTATEIBHBIX Cpeld. MHMKPOOPraHU3MBIL 1 05 -
BO31yXa, MeToa ceaumenTanuu Koxa )
3 Msyuenue kononwuil. I3roroBiaeHue Maszka, IpOCTON METO] OKpacKu 2 0.5
4 [Usrorosnenue maszka. Okpacka o ['pamy 2 0.5
5 (CnuptoBoe OpokeHue 2 - )
6 [MoyI0YHO-KHUCII0€ OpOXKEHNE 2 0.5 )
7 (CBOOOJHOKMBYIIIHE B TOYBE a30TPUKCATOPHI 1 0.5 )
8 |CumbuoTuueckue a30THUKCcaTophl 1 -
9 |O6mIee KOJIMYEeCTBO MUKPOOOB B TIOYBE 2 1
Htoro 14 4

4.6. Buabl caMoCTOATE/ILHOM PA0OTHI CTYACHTOB U NepedYeHb y4e0HO-MeTOAHYEeCKOro odecneyeHust

AJISl CAMOCTOSITeIbHOM pa6oThl 00y4aroIuxcst

4.6.1. IloaroroBka K ayAUTOPHBIM 3aHATHUAM
Marepransl JEKUUN SBIAIOTCA OCHOBOM Ul M3Y4YEHHUS TEOPETHMYECKOM 4YacTH JUCLUIUIMHBL U
MOJMOTOBKU CTYJIEHTA K JJAOOPATOPHBIM 3aHATHUSM.

ITpu MOATOTOBKE K ayJUTOPHBIM 3aHATUSAM CTYJEHT JTOJIKEH:

HU3Y4YUTh PEKOMEHYEMYIO JINTEPaATypy;
IIPOCMOTPETH CAMOCTOSATENIBHO JONOIHUTENBHYIO JINTEPATypy 0 U3y4aeMOU TEME.

OCHOBHOHM 11€NbI0 1aOOPATOPHBIX 3aHSATUM SIBISETCA HM3YYCHHE OTAEIBHBIX HamOoJiee CIOXKHBIX U

HHTCPCCHBIX BOIIPOCOB B paMKaX TCMBI,

HE0OXO0JUMbIe AEMCTBUSI IPU BBINOJIHEHNUH J1a00paTOPHOU pabOTHI.

a TaKXKE€ HAYYUTHCA CaMOCTOATCIBHO IIPOU3BOAUTDH




4.6.4. IlepeyeHb TeM M y4eOHO-METOIHYECKOT0 00ecTeyeHus AJIs1 CAMOCTOATEIbHOM padoThl

00y4aAKIIHNXCH

O0BéM, U

Ne . Y4e0HO-METOTUYECKOE dbopma oOyueHus
wn Tema camocTosATEIHHON PaOOTHI oBeCeOHIe po—
OuYHas |3a0yHas
3a04H
Moayab 1. «O61mass MUKPOOHOJIOTH S 10 30 -
Pa3nen 1. BBerenne B Mukpo0Ouoiorn. Oomas 4acrtb. 6 20 -
1. [[Iutanue Mukpoopranu3mMoB.| .. ExoB. Pyk-BO K MpakT. 1 4 -
[TpuroroBnenue nurareabHbIxpangTusM, 1974. C. 79-88; 107-
cpen. Kononnu m/o. 110.
2.  [M/opranu3mMsl Bo3ayxa. C.}O.Haywmog, JI.W. Curuaunenko 1 4
Mopdosorusi 6aKTepHiA. OCHOBBI C.X. MHKPOOHOJIOTHH ¥
Bupycosoruu, 2018. C. 28-37
3. Bupycsl — Hexierounsie (opmsl C.HO.Haymos, JI.U. Curununenko 1 4
PKU3HM. OCHOBBI C.X. MHUKpPOOMOJIOTUH WU
Bupycosoruu, 2018. C. 22-28.
4.  Bomopocau, Ilpocreitmue, ['pubsi| .. Exos,..., C. 59-75. 1 4
AKTUHOMHMIIETHI
5. (Cucremaruka mukpoopranusmos  |C.HO.Haywmos, JI.U. Curununenko 2 4
OCHOBBI C.X. MHKpPOOHOJIOTUM U
Bupycosioruu, 2018. C. 37-45
Pasnen 2. MUKpoOpranu3Mbl U OKPY:KaKOIIAs cpeaa 4 10 -
6. |Biusaue ¢akropoB okpyxarmei(C.;0.Haymos, JI.U. CuruanaeHKo 2 5 -
Cpelbl Ha )KU3HEAEATeIbHOCTh M/0 |OCHOBBI C.X. MHUKpPOOHUOJIIOTMH U
Bupycosioruu, 2018. C.60-64.
7.  Merabonu3m mukpoopranuzmo  |C.FO.Haymos, JI.U. Curnaunenko 2 5 -
OCHOBBI C.X. MHUKpPOOHOJIOTUU WU
Bupycosioru, 2018. C. 64-70
MoayJb 2. MUKpPOOpPraHu3Mbl U NOYBbI 16 34 -
Pasnen 3. Mukpoopranu3smbl U pacTeHUs 8 14 -
8.  [PacreHus-3aM(pUKATOPHI uE.H.Mumycrus, B.T.Emues.| 4 8 -
MHUKpPOOPTaHU3MbI-KOHCOPTHI. Muxkpoobuosnorus,1987. C. C. 307-
OnuduTHBIE MUKpOOpraHu3Mbl.  319;
9.  F Muxopusa, K1yOCHbKH; [".1. Exos, C.256-262. 4 6
3amuTa pacTeHHUM C.IO.Haymos... C. 84-86
Pasnen 4. [louBeHHass MUKPOOM0J10T S 8 20 -
10. |O6pa3zoBanue nous u nestenbHOCTHC.FO.Haymos, JI.U. CurunuHenko 4 10 -
MUKpPOOPTaHU3MOB OCHOBBI C.X. MHUKpPOOHOJIOTUH WU
IlouBa kak cpema cyuecTBoBaHusBUpycoaoruy, 2018. C. 70-76
MHUKPOOPTaHU3MOB
11. Mukpoopranusmsl nous paznnusbix(C.FO.Haymos, JI.U. CuruanaeHko 4 10 -
THUTIOB OCHOBBI C.X. MHUKpPOOHOJIOTUU W
Bupycosioruu, 2018. C.76-84
Bcero 26 64 -

5.

DoHJ OLIEHOYHBIX CPEACTB AJIdA MPOBEACHUSA HpOMe)l(yTO‘IHOﬁ aTTeCTAallMu

[TonHoe onucanue (oHJIa OLIEHOYHBIX CPEICTB TEKYILIEH U MPOMEKYTOUHON aTTECTallMi 00YYaroIMuXcs ¢
IIEPEYHEM KOMIIETEHIUH, ONMCAaHUEM IIOKa3aTeled UM KPUTEPUEB OLEHUBAHMS KOMIIETEHLUMN, IIKaJ
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OLICHUBAHMSI, THUIIOBbIE KOHTPOJBHBIE 3aJaHUS M METOAMYECKHE MaTepHualibl TMPEACTAaBICHbl B
MPUWIOKEHUHU K HACTOSIIEH IpOrpaMme.

6.1.

6. Y4yeOHO-MeTOANMYECKOE 00ecneYeHne JUCIUIIIHHbI
Pexomenayemasi sureparypa

6.1.1. OcHOBHas1 JIUTEpaTYpa

Ne /i ABTOp, Ha3BaHUE, MECTO U3JIaHUSI, U3/-BO, FOJI U3/IaHUS, KOJIMYECTBO Kon-Bo 3Kk3.
- CTPaHMI] B OHOJI.
HaymoB C.}O., Curununenko JILW. OcHOBBI CeIbCKOXO03MCTBEHHOM 20

1. |MukpoOWosornu M BHpycoJioruH: YdeOHoe mocobue. — Jlyranck: DJIII| DnexkrpoHHBIHM
[lanbuak A.B., 2018. — 159 c. pecype

) ['yceB, M. B. Mukpobuonorus : yueonuk / M. B. I'yces, JI. A. Muneesa. - 9ﬂeKT1 Z)HHHﬁ

" 3a. 7-e, ctepeorun. - M.: Akanemus, 2007. - 464 c. P

pecypc

Emiie, B. T. Mukpo6uonorus: Yueonuk / B. T. Emues, E. H. Mumycrus. - 20 .

3. . ONEKTPOHHBIN
8-¢ u31., uctp. u jgoi. - M.: FOpaiit, 2014. - 445 c. pecype

6.1.2. /lonoJiHUTE/ILHASA JIUTEPATYpPa

Ne /11 [ABTOp, Ha3BaHUE, MECTO M3IAHUS, U3-BO, TOJ] H3AAHHSI, KOJTHYECTBO CTPAHMII

E.H. Mumyctun, B.T. Emues. MukpoOuosiorus. — M.: Arponpomuszar, 1987.—368 c.

[TectoBbie 3aanus no 6uonornueckum nucruruiiaaM / Cocras. W.J1. Cokonos, C.}FO. Haymos,

2. [B.E. Xapuenxo, 1.B. Kupnuues, JI.U. Curununenko, O.A. MoctoBoii. — Jlyrauck: «91ToH-2»,
2006.- 158 c.

3. M.B. I'yces, J.LA. MuneeBa. Mukpoobuomnorus.-M.:13a-B0o Mock. yH-Ta,1978.-384 c.

4. |B.H. Kynesipos. Luki a3ota B mouse u 3 dhexktuBHOCTS yaoOpenuii.- M.: Hayka, 1989.- 216 c.
(OCHOBBI MUKPOOHOJIOTHH: TETPab AJIs 1a00paTOPHBIX padoT (1)1 CTYIEHTOB arpOHOMHYECKOTO

5. paxynprera no cnenuanbHOCTIM «6.090101 - arponomus» u «6.090103 — necHoe U cagoBO-
napkoBoe xo3sicTBoy) / C.}O. Haymos, JI.U. Curnpunenko. — Jlyranck: JIHAY, 2009. — 29 c.
MukpoOuosnorusi. Meroauueckue yKa3aHUS 10 M3YUEHUIO JAMCLUMIUIMHBI M 3aJaHus s

6. [KOHTPOJBHON pPabOTBl (711 CTYJEHTOB-3a0YHMKOB AarpOHOMHYECKOro  (akyjbTeTa IIo
cnernanbHocTH "Arponomus’) / C.1HO. Haymos. — Jlyranck: JIHAY, 2004. — 23 c.

7 ExxoB  I'.MI. PykoBOACTBO K  INPAaKTHMYECKUMM  3aHATHAM 10  CEIbCKOXO3AMCTBEHHOU

MUKpoOuosioruu.- M.: Beiciast mkosna, 1981. — 271 c.

6.3. CpeacrBa odecneyeHUs1 OCBOCHH S JUCHUTIIHHBI

6.3.1. KomnbloTepHbie 00y4yaoume 1 KOHTPOJIMPYIOIHe NPOrpaMMbl

OyHKIMS TPOrPaMMHOT0 00ecrieueHus

Ne | Bupn yuebHoro HanmMeHoBaHMe MpOrpaMMHOIO
n/m 3aHATUSA obecrnieueHus MOJIENUPY-
KOHTPOJIb oOyuaromas
roras
1 [[Ipaxtnueckue |[IporpaMma aJis TECTOBOM OLIEHKH + - +
3HaHu# cTyaeHToB KTC-2
2 |lexuuoHHBIE, Cucrema 1MCTaHIIMOHHOTO + + +

npaktuueckue  [00ydenus Moodle
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7. OnucaHue MaTepPHAJIbHO-TEXHUYeCKOl  0a3bl, HeOOXOAUMOH JJIs1  OCYIEeCTBJICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo AUCHUILINHE

HaumeHnoBanue 000pyaoBaH-

No  |HBIX yueOHBIX KAOUHETOB, [lepeueHb OCHOBHOTO 00OPYI0BaHMSI, TPHOOPOB U
/11 |00BEKTOB IS IPOBEICHUS MaTepHUalioB
3aHATUU

1. |A-318 — yueOHas aynuropusMuKponpenaparThl, KpaCUTEIH, TUTATEIBHBIC CPE/IbI, CTOI — 8
TUJ1s1 IPOBEJICHUS JIGKITMOHHBIXIIT., CTYJ — 13 IIT. IeMOHCTpPAllMOHHBIE MaTEpHaIbl, Y4EOHO-
U J1a0OpaTOPHBIX 3aHATHI MOMETOJUYECKHE MaTEePHUAIIbI

MUKpPOOHOJIOTUH

8. MexaucuunjinHapHbie CBS3H

IIporoxkoa
COTJIACOBaHUS paboyveil MpOrpaMMBbI C IPYTHMHU JUCIUTUIMHAMHA

HaunmenoBanue mucunmussl, ¢ Kadenpa, ¢ kotopoit | [Ipennoxxenust 00 M3MEHEHUSX B
KOTOPO# MPOBOJNIIOCH IIPOBOMIIOCH paboueii mporpamMme. 3aKiito-
COTJIacOBaHUE COTJIacOBaHUE 4yeHue 00 UTOrax COrIacOBaHUS

Kadenpa 6uonoruun

paCTeHI/Iﬁ COrjiaCoBaHO

boranuka

Xumus Kadenpa xumun COTJIaCOBAHO
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JIuct n3MeHeHuit pabodelt IporpaMMel

IIpunoxenne 1

Howmep usmenenus

Howmep nporokona
3acelaHus
kadenpsl u 1ata

Ctpanunel ¢
N3MEHEHUIMA

[Tepeuenn oTKOppEK-
TUPOBAHHBIX MYHKTOB

[Toanuce 3aBe-
JIYIOIIETO
kadenpoit
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IIpunoxenne 2

JIvct nepuouYecKuX MpoBepoK paboyeit mporpaMmsl

JomxkHOCTHOE TU1O, PO-
BouBIIee poBepky D.N.O.,
JOJKHOCTb, MOJIITUCH

Jara

[ToTpeOHOCTH B
KOPPEKTUPOBKE

IIepedyens nyHKTOB, CTp.,
pa3zenoB, TpeOYIOIMUX
U3MEHEHUN
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IIpunoxenne 3
MUHUCTEPCTBO CEJILCKOI'O XO351MCTBA POCCUMCKOU ®EJEPALINN
®EJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE YUPEXEHUE

BBICIHIEI'O OBPABOBAHUS «JIYTAHCKUI IT'OCYIAPCTBEHHbBI AT'PAPHBIN
VHUBEPCUTET UMEHU K.E. BOPOILIUJIOBA»

®OHJI OIEHOYHBIX CPEJCTB YYEFHOM JUCILUILTAHBI
M0 AUCHUIUTMHE (MOAYJI0) «MUKpPOOUOTIOTHS

Hampasnenne noarorosku: 35.03.04 ArpoHomus
Hanpasnennocts (npoduib): TeXHOIOrHMHM TPOU3BOJICTBA MPOAYKIIUU PACTEHUEBOICTBA

YpoBeHb npodeccrnoHanbHOT0 00pa3oBaHus: OakagaBpuar

T'onx Hauyama moarorosku: 2025

JIyranck 2025
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. MIEPEYEHb KOMIETEHIIAN, COOTHECEHHBIX C UTHIUKATOPAMHA

JTOCTHKEHUS KOMIIETEHIIUM, C YKASAHUEM DTAIIOB X

®OPMHPOBAHMS B ITPOLIECCE OCBOEHUS OBPA3OBATEJIbHON

MPOI'PAMMBbI
Kon ®opmynupo |Muaukarop |Iran [Inanupyemsl |HaumenoBan |HaummenoBanue
KOHTPO- |BKa bl (ypoBeHb) € pe3yJabTaThl [U€ MOJIYJEH |OLEHOYHOI'O CPEICTBa
JUPYEM |KOHTPOJIUPY |IOCTUXKEHHU |OCBOCHUS o0ydeHus u (nim) Texymuii  |IIpomexyT
oif eMoi s KOMIIETCHIIH pa3enoB KOHTPOJb |OYHAs
KOMIIE- |KOMIIETEHLIM |KOMIIETEHI |1 JUCIUTIAHBI aTTecTanus
TEHIIUU |1 2031
OIIK-1 |Crocoben  |OIIK-1.2. |Ilepserit 3HaTh: Monayns 1. |Tectbl 3auéT
pelaTh Crnocoben |3rtan mMopdomorus, |«Oomas 3aKpBITOTO
TUIIOBBIE MPUMEHSTH |(MIOPOTOBBIM |cHCTEMAaTHKa, | MUKPOOUOIIO |THIIa
3a7a4u 3HaHUSA YPOBEHbB) ¢buznonorust |rus»
npoheccuoH |ecTecTBEHH U TeHETHKa
aNbHOU 0-Hay4YHBIX MUKpPOOPTaH!
JESTENIbHOCT | AUCUHUTUINH 3MOB
Y Ha OCHOBE | ISt -KpyroBOpOT
3HAaHUU pelieHus OMOTeHHBIX
OCHOBHBIX  |3a/1a4 B AIIEMEHTOB;
3aKOHOB npodeccuo -TeXHUKY
MaTemMaThye |HaJbHOU 0e3omacHOCTH
CKUX H JeSITeNIbHOC npu
€CTECTBEHHBI | TU MIPOBECHUH
X HayK C MUKPOOHOJIOT
MPUMEHEHUE WICCKUX
M pabor;
uH(popMaLno -OCHOBHBIE
HHO- HaIpaBIIEHUS
KOMMYHHKAI] u
MOHHBIX BO3MO>KHOCTH
TEXHOJIOTHI HCIIOJIb30BaH
us
OMOTEXHOJIOT
15178}
MHUKPOOHOIIOT
2078
Bropoii atamn | YmeTs: - Monynb 2. |Tectsl 3auér
(MpoBUHYT |MPOBOAUTH | MUKpPOOpPTaH |OTKPHITOTO
BIif YPOBEHB) |KYJIBTUBHPOB |H3MBI U THIIA
aHue u TIOYBHI (Bompochl
HaeHTH(DUKAIT TUIA
UI0 orpoca)
M/OpraHu3MO
B;
yCTaHaBIUBAT
b BIIMSTHHC
OMOTHUYECKUX
¢dakTopoB Ha
MHUKpPOOPraHu
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Kon
KOHTPO-

Dopmyaupo
BKa

Nupukarop
BI

Oran
(ypoBeHB)

[Inanupyemsl
€ pe3yJIbTaThI

Haumenosan
ue MOJyJsei

HaunmenoBanue
OIIEHOYHOTO CPECTBA

3MBI
- paboratb ¢
HOPMAaTUBHOMN
JIOKyMEHTal1
eH,
Kacarolieuncs
MUKpPOOHOJIOT
uu,

Tperuii aTan
(BBICOKHIT
YPOBEHB)

Biagers:
HaBBIKAMU
UCII0JIb30BaH
ust
TEOPETUYECKH
X OCHOB
MUKpPOOHOJIOT
UU B
npogdeccuona
JBHOMN
JIeSITEIIbBHOCTH

Monyns 1.
«O0masa
MUKpPOOHOJIO
TS
Monyns 2.
Muxkpoopran
W3MBI U
TTOYBBI

[Ipaktuuec |3auér
KHe

3aJaHusd
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II. OIMCAHUE TOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHWS KOMIIETEHIIUMA,

OIIMCAHHUE IKAJI OHNEHUBAHUA

Ne  |Hammeno |Kpatkas IIpencrasne |Kpurepun oneHuBanus [Ixana
/T | BaHHE XapaKTepUCTHKA HUE OLICHUBAHMUS
OIICHOYH |OILEHOYHOTO OIICHOYHOT'O
oro cpeacTna CpelacTBa B
CpeICcTBa donme
1. | Tecr Cucrema TecroBele | B Tecte BpmmonHeHo 90- | Omenka
CTaHJAPTU3UPOBAHH | 33JIaHUS 100% 3amanuit «Omauyno»
BIX 3aJIaHUH, (5
MO3BOJISIOIIAS B Tecte BemomHeHO Oonee | Onenka
U3MEPUTH YPOBEHD 75-89% 3ananuii «Xopowio»
3HAHH. 4)
B Tecre BpmomHeHO 60- | Ouenka
74% 3ananuit «Yoosenemeo
pUmMenbHO»
3)
B Tecte BbimonHeHo meHee | OueHka
60% 3ananuit «Heyoosenem
80pUMENLHO»
@)
bonbmas yacTh | OueHka
OnpeIeIeHUuN He | «Heyodoerem
MIpe/ICTaBJIeHA, oo | sopumenvHo»
npejacraBieHa ¢ Tpyobimu | (2)
OLTMOKaMHU.
2. | Onpoc | ®opma pabotsl, | Borpocs! k | [IponemoHcTprpoBatsl OreHka
KOTOpas MO3BOIAET | OIPOCY HpeAIoIaracMble OTBCTBL; | «OmMauuHo»
OLICHHTH KPYT030p, MIPaBUJIBHO HCTIONB30BAH | (5)
YMeHI/Ie JIOTHYECKH AJITOpUTM O6OCHOBa\I]—II/II/I BO
HOCTpOI/ITB OTBeT, BpEMs paccyxc)lem:m; €CTh
JIOTUKA PACCYKIACHUU.
yMene [IponemoHCTpUpOBaHBI OrueHka
TPOACMOHCTPHPOBA HpeAToaracMble OTBETEL; | «Xopouwio»
Th €CTh JIOTHKA PaccykJeHUuM, HO 4)
MOHOJIOTHYIECKYO HETOYHO HCTIOJIb30BaH
pedb 2t HWHBIC anroput™M  00OCHOBaHUI BO
KOMMYHUKATHUBHBIE BpEMsl PACCYXICHUI U HE BCE
HaBBIKA. Y CTHBIU OTBETHI IOJIHBIE.
ompoc obnamaer [IponeMoHCTpUpOBaHbI Orenka
0OJILIIUMU npearnojiaraéMbel€ OTBEThI, HO | « Vooenemeo
BO3MOXKHOCTSIMHU HCIPaBUILHO — HCMOIB3OBAH | pyymenbron
BOCIIHTATEILHOLO QITOPUTM  00OCHOBaHUH BO | (3)
BO3)IeI>iCTBH5[, BpeMA pacCyKaACHUU,
OTCYTCTBYET JIOTKA
cosnaead yCHOBHH paCC}’)K}.ICHHﬁ; OTBCThI HE
AT ITIOJIHBIC.
He(OpMaIBHOrO OTBETHI HE MTPEICTABIICHBL. OneHka
obrmeHus. «Heyooerem
80pUMENLHO»
2
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Haumeno
BaHME
OLICHOYH
oro
CpEeACTBA

Kparkas
XapaKTepUCTHKA
OLIEHOYHOTO
cpeacTBa

IIpencrasne
HUE
OLICHOYHOT'O
CpeacTsa B
donme

Kpurepun onieHnBanus

[Ixana
OLICHUBaHUA

IMpakTn
YyecKue
3aaHus

Hanpasneno na
OBJIaJICHUE
MeTOJaMHI u
METOANKAMHU
M3y4aemMon
JUCLUTITUHBI.
peleHus
npeiaraeTcs
pelInTh
KOHKPETHOE
3aJjaHue
(cutyanuro)
MPUMEHEHUS
MaTeMaTUYECKHUX
pacueToB.

s

oe3

[IpakTuuec
KHue
3a/laHus

[IpoaemoHCcTpHpPOBaHO
cBOOOTHOE BJIQJICHUE
npo¢eCCuOHAIBHO-
MOHATUMHBIM  aIIapaToM,
BIIQJICHUE  METOJAaMU H
METOJIMKAMH TUCIUTUTHHEI.
[Tokazanbl CIIOCOOHOCTH
CaMOCTOSITEITLHOTO
MBIIICHHUS, TBOPUYECKOI1
AKTUBHOCTH. 3amanue
BBIIIOTHEHO B TOJIHOM
o0BeMe.

OrneHka
«Omauyno»

)

[IpoaemoHcTpHpPOBaHO
BJIAJICHUE
npodeccuoHanbHO-
MOHATUMHBIM  aIIapaToM,
IpU MPUMEHEHUU METOOB
U  METOAWK JIUCIUTUIMHBI
HE3HAYUTENbHbIC
HETOYHOCTH,
CIIOCOOHOCTH
CaMOCTOSATEILHOTO
MBIIICHHUS, TBOPYECKOM
aKTUBHOCTH. 3amganue
BBIIIOJIHEHO B TIOJIHOM
o0bemMe, HO C HEKOTOPBIMU
HETOYHOCTSMH.

ITOKa3aHbI

Ouenka
«Xopowio»

“4)

[TIponeMoHCcTpHUpOBAHO
BIIa/ICHUE
npodeccuoHanbHo-
MOHATHIHBIM amnmapaToM Ha
HU3KOM YPOBHE;
JIOTIYCKAlOTCA OIIUOKU TIPH
MPUMEHCHHH METOJOB M
METOJIUK JUCIHUTLTUHBIL.
3amaHye  BEINOJIHEHO HE
MOJIHOCTHIO.

OreHka
«Yooenemeo
pumenbHo»

3)

He npoaemoHcTprpoBaHO
BIIa/ICHUE
npodeccuoHanbHO-
MOHSATUUHBIM  almapaTroM,
METOJaMHU M METOJUKaMU
JUCLUIUINHBL. 3aJjaHue He
BBIITOJIHEHO.

Onenka
«Heydoerem
BOPUMENILHOY

2

—_—

3auéT

3ader BBICTABISAETCS
B pe3ynbTare

Bomnpocs!
3a4ery

[Tokazano 3HaHue TeopUH
BOIIPOCA, MTOHATUIUHOTO

«3auteHo»
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Ne |Haumeno |Kparkas IIpencrasne |Kpurepuu onieHMBaHUS [Ixana
/11 |BaHUeE XapaKTEPUCTHKA HHE OLICHUBAHUA
OIICHOYH |OLICHOYHOI'O OIICHOYHOTO
oro cpencTBa cpencrtea B
CpeICcTBa donme
MOJBEACHUS HUTOrOB amnrmapara; YMEHHE
TEKYILETro CoJIepKaTeIbHO  U3JlaraTh
KOHTpoJIA. 3a4é€T B CyTh BOIpOCA; BJIAJCHHUE
dbopMe  HUTOrOBOTO HaBBbIKAMHU apTyYMEHTALUH U
KOHTPOJIA aHanu3a (paKToB, SBICHUH,
MIPOBOJIUTCS JUIST MIPOIIECCOB B HX
oOyyJarouxcs, B3aHMOCBS3H.
KOTOpBIE HE BricTaBnsercs
CIIPaBUIIUCH c oOyyJaromemMycsi, KOTOPBI
YacThIO 3aJJaHui oceomnn He MeHee 60%
TEKYIIEero MPOTPpaMMHOTO  MaTepuaja
KOHTPOJIA. JACIUATLINHEL
3HaHue noustuiiHoro | «He
amnmnapara, TEOPHUH BOIMPOCA, | 3a4TCHO»
HE TIPOJEMOHCTPHUPOBAHO;
yMeHUe aHAIM3UPOBATh
y4eOHBI ~ MaTepuan  He
MPOJIEMOHCTPUPOBAHO;
BlIaJ€HHE AHAIUMTUYECKHM
CII0coo0M H3JI0KEHUS
BOITpOCa u BJIaJIEHHE
HaBBIKAMH  apryMEHTAIluu
HE MPOJIEMOHCTPUPOBAHO.
OO6yuarommmiics OCBOMJI
MeHee 60% mporpaMMHOro
Marepuaia JUCIUILIAHEIL.
4. | 3auér 3auer BeicTaBisiercsa | TectoBele | B Tecte Bhemmoaneno 60- | «3auTeHO»
2 B pesynbtate | 3amanus K | 100% 3amanuit
MOABEACHUSI UTOTOB | 3aU€Ty B tecre BhmomHeHo MeHee | «He
TEKYIIETro 60% 3amanuit 3a4TECHO»
KOHTpOJIA. 3ayeT B
dbopMe  UTOTOBOTO
KOHTPOJIA
MIPOBOJIUTCS JUIS
oOyJaromuxcs,
KOTOpBIC HE
CIIPaBUIIUCh v
4acThIO 3aJJaHuH
TEKYILETro
KOHTPOJIS.
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3. TUIIOBBIE KOHTPOJIBHBIE 3ATIAHUSA NJIN UHBIE MATEPUAJIbI, HEOBXO/JUMBIE
JIJIsI ONEHKHW 3HAHUM, YMEHUI, HABBIKOB U (MJIA) ONBITA JEATEJIbHOCTH,
XAPAKTEPU3YIOIINAX DTANIBI ®OPMAPOBAHUS KOMIIETEHIIUIA B TIPOIIECCE

OCBOEHUS OBPA3OBATEJBHOM ITPOT'PAMMBI

OueHoYHbIE cpe/ICTBA /sl IPOBeIeHUs] TEKYIIero KOHTPOJIS
Texymuii KOHTPOJIb OCYIIECTBIISICTCS MPENOJaBATEIeM TUCIUTUIHHBI IIPH IPOBEJCHUH 3aHATUH B opme
TECTOBBIX 3a/IaHUM, YCTHOTO OIPOCa U MPAKTUYECKUX 3aJIaHUM.
OIIK-1. CrnocobeH pemath TUIOBBIC 3a7add MPOGECCHOHATHHOW ACSITETbHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MAaTEMaTHMYECKUX U €CTECTBEHHbIX HAayK C MPUMEHEHHEeM HH(POPMAIIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUI
OIIK-1.2. CriocoOeH NpPUMEHATh 3HAHUS €CTECTBEHHO-HAYYHBIX IUCHUUIUIMH JUIsl pPElIeHUs 3aaad B
po(heCcCHOHATTLHOM e TEIbHOCTH
IlepBblii 3TaN (HOPOroOBOIl YPOBEHb) — MOKa3bIBaeT COPMUPOBAHHOCTD NMOKA3aTeJs1 KOMIIETEHINH
«3HATB»: MOP(OJIOTHUS, CHCTEMATUKA, (PU3HOJIOTHS ¥ TCHETUKA MUKPOOPTaHU3MOB
-KpYTOBOPOT OMOT€HHBIX AJIEMEHTOB;
-TEXHUKY 0€30M1aCHOCTHU IIPU MTPOBEIEHUU MUKPOOHOIOTHYECKUX padoT;
-OCHOBHbBIE HAIIPABIICHUS U BO3MOXKHOCTH MCIOJIb30BaHUSI OMOTEXHOIOTHI B MUKPOOHOIOTHH
TecToBble 321aHUS 3aAKPBITOTI0 TUIA

1. KTo M3 HM:Kemepe4HCJICHHbIX YYEHBIX MEPBBIM MPEINOJI0KWI, YTO HHPEeKIHOHHbIe 00JIe3HH
nepeaanTcsi KPOXOTHBIMU cyliecTBaMu? (BIOEPUTE OJIMH BapUAHT OTBETA)
1. I'unmokpar
2. [1. ®pakactopo
3. I'. Tanuneit
4. J1. na Bunumn
5.P.Tyk
2. KTo U3 HU:Kenepe4yncJeHHbIX YYEHbIX NMEePBbIM CKOHCTPYMPOBAJI MHUKpPOCKoON? (BHIOEpUTE OJIUH
BapHaHT OTBETA)
1. I'. Tanunein
2.PI'yk
3. A. Ban JI€BeHryk
4. ®@. Yezu
5. JI. Cnannanuanu
3. KTo M3 HMIKenepeyMCJEHHBbIX YYEHBIX NEepPBbIM YBHIe] KJIETKH pacTeHui? (BbIOepuTE OIUH
BapHaHT OTBETA)
1. I'. Tanuneit
2.P.T'yk
3. A. Ban JI€BeHryk
4. ®. Yeszn
5. JI. Cnannanianu
4. Komy M3 HUKeNepeuyHCJeHHBIX YYeHbIX NMPUHAMIEKHT 4YeCThb OTKPBITHA KJeTku? (BbIOepUTE
OJINH BapHaHT OTBETA)

1. T'.Tanuren

2. PIyk
3. A. BaH JIéBeHryk
4. ®.Yes3n

5. JI. Cnayranmann
5. B kakoM roay ObLJ ¢/1ej1aH NepBbIii MUKpockon? (BbIOEpUTE OJIMH BAPUAHT OTBETA)
1. B1610r.
2. B1628r.
3. B1665r.
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4. B1673r.
5. B1725r.

Karoun

N B PN =
— DN | |- (DN

6. IIpouumaiime mexcm u ycmanosume coomeemcmaeue
Yuénble, cae1aBlIne 3HAYMMble OTKPBITHSI B MUKPOOHOJIOTHH. YKAKUTEe COOTBETCTBHE (paMuInu
Y4€HOr0 ¢ OTKpPbITHEM

damuns yu€Horo Bxuiag B MUKPOOHOJIOTHIO
1. Antonu Ban JIéBenryk a) co3maTenb TEOPUHM HWMMYHHTETa, OTKPBITHI
JICUKOIUTHI, (ParouThl — HOKUPATEITH MUKPOOOB
2. JIym Ilactep 0) co3aTenb BAKIWHBI IPOTHB OCIIBI
3. Dnyapa [lxenuep B) OTKPBLI MUKPOOPTraHU3MbI — CTPOTHE aHA3POObI
4. Unpst MeuHHKOB I') OTell MEKPOOHOJIOTHH

3anummre B TaOJUIYy BEIOpaHHBIE OYKBBI 10T COOTBETCTBYIOIIMMHE HU(BPAMU

1 2 3 4
r B 0 a
Bropoii »3Tran (NpOABHHYTBLI YPOBEHb) — IOKa3bIBaeT Cc(HOPMHPOBAHHOCTL IOKa3aTess

KOMIIEeTEeHIIHH «YMeTb»: IPOBOIUTh KYJIbTUBUPOBAHUE U UACHTU(PHKAIIMIO M/OPraHU3MOB;
-yCTaHaBJIMBAaTh BIUSHNE OMOTHYECKHUX (PaKTOPOB HA MUKPOOPTaHU3MBI
- paboTaTh C HOpPMaTUBHOH JTOKYMEHTalMeH, Kacarolieiics MUKpOOHOIOTUI

3agaHuA OTKPBITOrO THIA (BOMPOCHI AJIsl OIIPOCA):

1. Kakosl 3acnyru [Nanuneo Ianunest u PoGepta ['yka nepen Ouonorueii?

2. KakoB Bki1ag AHTOHM BaH JIEBeHryka B MUKPOOHOIOTHIO?

3. Kem u xakum oOpa3om Oblia 10Ka3aHa HEBO3MOXKHOCTh CaMO3apOKICHUS
MUKpPOOPTaHU3MOB?

4. Kakos Bkiaf Jlyu [1actepa B pa3BuTHE MUKPOOHOJIOTHYECKON HAYKH?

5. Pycckue MUKpPOOHOIIOTH M UX IOCTHKEHHUS B 00J1aCTH MUKPOOUOIOTHH.

Kiroun

l. Cozanne MUKpOCKOIIMYECKON TEXHUKH

2. A.Ban JI€BeHryKk — oOTell MHKpOOWOJOTHH, BIEpPBbIE YBUAET U  OMNHCAI
MHUKPOCKOIUYECKUE CYIIECTBA

3. CrnannaHuany nepBsIM OOHAPYXKHUI M YBHJIEN JelieHne KieTok MukpoOoB. Jlyu Ilactep
J0Ka3al C TOMOIIBI0  3alasHHBIX KOJIO  HEBO3MOXKHOCTh  CaMO3apPOXKICHHS
MHUKpPOOPIaHNU3MOB

4. Otkpbul BO3OyauTeneld WHGEKIMOHHBIX 3a00JIeBaHUM, CO3/1ajl BaKIMHBI, JOKa3aj
OMOJIOTMYECKUN XapaKTep sIBJICHUH OpO’KEeHHsI U THUEHHUSI. . .

5. Pa6otel Bunorpasnckoro, MiBanoBckoro, MeuHukoBa u jp...
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Tperuii 3Tan (BbICOKHMH YPOBeHb) — MOKa3bIBaeT CPOPMHPOBAHHOCTH MOKA3ATE/s1 KOMIIETEHIMHU
«BJIA/IEThb»: HAaBbIKAMH HCIIOJIB30BaHUSA TEOPETHYECKHX OCHOB MHKPOOMOJOTHH B MPO(ECcCHOHATBHOM
JESTEIbHOCTH.

IIpakTuyeckue 3aJaHus:

1. [TpuroToBUTH NUTATENBHYIO CPEAY JJI BHIPALIUBAHUS MUKPOOPTaHU3MOB

2. Cnenatb 1oceB MUKpOOpPraHM3MOB Bo3ayxa 1o meroay Koxa

3. OnpeenuTh KOITMYEeCTBO MUKPOoOOB B 1 M° Bo31yxa

4. I3rotoBUTH Ma30K

5. 3rotoBUTH Ma30K M OMUCATh MOJIOYHO-KHUCIIBIE OaKTepUn

Kiiroun

1. CBapuTh NUTATEIBHYIO CPENY, pa3auTh B yaku IleTpu, npoctepunusosars. ..

2. B paznuuHbIX NOMEIIEHHAX OCTAaBUTh OTKPBITBIMU 4Yamiku [lerpu ¢ nurarenbHOU
cpenoH, i CeQUMEHTalMM MHKpoopraHusmoB. IlocraBuTe B TepMmocTaT npu
temneparype 22-25°C nis mpopamuBaHusi M/0

3. OcyiecTBUTh NOJCUET BBIPOCHIMX KOJIOHUH B yamikax [letpu, mo ¢opmyie paccuurarb

KOJIMYEeCTBO M/0 B Bo3ayxe. CrenaTh BBIBOJI O 3apaKEHHOCTH MOMEIICHUH

4-5. CnenaTb 1O M3BECTHOM METOAMKE Ma30K, OCYLIECTBUTh IPOCTOE OKpalluBaHUE.

3apucoBaTh OaKTepun

OneHo4yHbIe cpeacrea AJisi MIpoOBECACHUSA l'lpOMC?KyTO‘lHOﬁ aTTeCTallumn

[IpomexxyTounas arrecranus IPOBOIUTCS B BUJE 3a4€TA.

3au€T BBICTABJISETCS NPENOJABaTEIeM B KOHLE HM3YYEHHsS JHCLUUILIMHBI O pe3yJbTaTaM TEKYIIEro
KOHTPOJIA.

Ecnu cTyneHT He copaBWwiCsS € YacThblO 3alaHUM  TEKYIIEro KOHTPOJIA, €My HpeIoCTaBiseTCs
BO3MOXKHOCTh CIaTh 3a4€T HAa UTOTOBOM KOHTPOJIBHOM MEPOIPHUATHH B (JOPME OTBETOB Ha BOMPOCHI K
3a4€Ty WJIM TECTOBBIX 3aJaHUM K 3a4ETy.

Bomnpoce! pas 3auéra
1. Xumudeckast mpupojia TeHeTUIecKoro Marepuana (paborst DBepu, Yapradda,
Yorcona u Kpuka u ap.).

. [ToHsATHE O TEHETUYECKOM KOJIE M €r0 BaKHEHIIINE OCOOCHHOCTH.

. 'eneTnueckue 3MeMeHThI IPOKAPHUOT.

. AjanTanoHHas ¥ MyTallMOHHAs U3MEHYHNBOCTh M/O.

. 'eneTnueckue peKkOMOMHALIMU POKAPHOT.

. Bnusiare BIaXHOCTH Ha JKU3HEAEATEIBHOCTD M/O.

. BnustHue Temrepatypsl Ha )KU3HEAEATEIbHOCTh M/O.

. BnustHre KUCIIOTHOCTH Cpeibl Ha KHU3HEEATELHOCTh M/O.

. OTHOIIEHUE K KHCIOPOAY Pa3IUYHBIX TPy M/O.

10. Bo3zaeiicTBre XMMHUECKUX (PAaKTOPOB Ha KUZHEAEATEILHOCTH M/O.

11. BnusHue paguanuu Ha M/0.

12. BzauMooTHOIIIEHUST M/0 MEX Ty cOO0H U ¢ haKTOpaMu BHEIITHEH CPEJIbI.

13. [lyTu mocTymnsieHns: MUTATENbHBIX BEIECTB B OAKTEPHAIBbHYIO KIIETKY.

14. Tunel 1 BUABLI TATAHUSI M/O.

15. [onsarue o katabonuzMe u 6MocUHTE3E: (HEPMEHTHI M/O.

16. CniuproBoe Opoxenue. Bo3Oynurenu, ux Mopdoiornieckue u Gu3n0oI0OruuecKue
0Cc00EHHOCTH. 3HaYECHHUE.

17. MonouHokucnoe 6poxxenne. XumuszM. Mopdonorndeckue v pU3noaoruyeckue
ocobeHHOCTH Bo30yauTeneit (ceM. Lactobacillaceae). 3nauenue.

18. MacnsHokucnoe Opoxxenue. Xumusm. Mopdonoruueckue u Gpu3noIoruieckme
ocobenHoctH Bo3oyaureneit (pon Clostridium).
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19. AMMonundukanys 0eTKOBBIX BEIIECTB. XUMHU3M. Bo30yauTenu, nx XxapakTepucTuka
(cem. Pseudomonaceae, Bacillus, Enterobacteriaceac).

20. Iunamuka mporiecca HUTpudukamnuu, Bo3oyaurenu (ceM. Nitrobacteriaceae).
3navenue padot C.H. Bunorpazackoro.

21. denutpudukanus. Xumusm, Bo3oyautenu (poasl Pseudomonas, Paracoccus).
3Ha4YeHHE 3TOrO IMpoIiiecca.

22. CumbuoTnueckas azotdukcanus y 6000BbIX pacteHuid (poa Rhizobium).

23. Pa3BuTue B3IIIA0B Ha POJIb M/O B 00pa30BaHUU MOYBHI.

TecToBbIC 3a1aHUA 1JIA 3a4€TA
1. YkaxkuTe nmpaBUJIbHOE HAa3BaHUE MECTOPACIIONOKEHUS 0aKTepUaTLHON XPOMOCOMBI.

1. SAnpo

2. Hyxkueoun
3. Bakyoub
4. Tlnasmuma

5. Dnucoma
. Kakyro ¢popmy nmeror 6aktepuaabHbie XpOMOCOMBI?
. Konpuaryro
. Hutuaryro
. [Ta10uKOBUAHYIO
. U3ornyryro
. S-o06pa3nyro
. Kakum Habopom XpoMoOCoM XapaKTepU3yIOTCs IPOKapHUOTHI?
. anmongHBIM
. AHEYIJIOUIHBIM
. Jlunonaon IHbIM
. TpumioniHbIM
. IomunmonHEIM
4.YxaxuTte npaBUIbHOE Ha3BaHHE OAKTEePHil, UMEIOIIUX MIAPOBUAHYIO (HOPMY KIETKH.
1. Ilamouku
2. banummier
3. Kokku
4. Choupusuibl
5. Bubpuonsl
5. Kak Ha3bIBatoTCsS 00pa30BaHusl, COCTOSIINE U3 ABYX KJIETOK OaKkTepuil MIapoBUAHON (HOpPMBI?
1. MOHOKOKKHU
2. JIMIIOKOKKH
3. Terpakokku
4. CapuuHsl
5. T'OHOKOKKH
6. Kak Ha3pIBatOTCS 00pa30BaHusl, COCTOSIINE U3 YEThIPEX KIETOK OaKTepuil MapoBUAHON GOPMBI?
1. MOHOKOKKH

N BN WN~WLEN WN -~

2. Jnmnnoxokku

3. Terpakokku

4. CapuunHsbl

5. T'OHOKOKKH
7. Kak Ha3pIBaloTCS OOpa30BaHMsI, COCTOSIIIME W3 KIETOK OaKTepwii, MMEIOMIMX BHUJ BHHOTPAJHOMN
rpo3au?

1. MoOHOKOKKHU

2. Junnoxokku

3. Terpakokku

4. Cradwmiokokku
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5. Capuussl
8. Kak Ha3pIBatoTCss 00pa3oBaHUs, COCTOSIINE U3 KIETOK OaKTEpHid, UMEIOIINX BUJI IIETIOYKH?
1. MoOHOKOKKH
2. JIMIIOKOKKH
3. Terpakokku
4. CTpenToKOKKH

5. Capuunsl
9. Kak Ha3bIBatoTCs1 00pa3oBaHMsl, COCTOALINE U3 MIAPOBUIHBIX KJIETOK OAKTEPHii, IMEIOIINX BUI KyOa?
1. MoOHOKOKKH
2. JIMIIOKOKKH
3. Terpakokku
4. CTpenToKOKKH
5. Capuunsl
10. YkaxuTe npaBuIbHOE HA3BaHUE MATOYKOBUIHBIX OAKTEPHA, 00Pa3yIOIINX CIIOPHI.
1. bakrtepuu
2. Banumist
3. Kokku
4. CTpenTOoKOKKH
5. BuOpuonsl
11.B xaxom roay Obl1a OTKPBITA BOBMOXKHOCTh Y OakTepHii 00pa30BbIBATH CIIOPHI?
1. B1665-m
2. B1725-m
3. B1875-m
4. B 1876-m
5. B1931-m
12. Kak Ha3pIBaroTCs OakTepuu, nMerommue Gopmy 3ansToi?
1. Koxku
2. Bamumist
3. Cnupuiisl
4. Coupoxetbl

5. BuOpuonsl
13.Kakast u3 HMKe NepeurciaeHHbIX (opM OaKTepHallbHOM KIETKU OTJIMYAeTCsl 00JbIIel CTaOUIBHOCTHIO
1o pazmepam?
1. BuOpuonsl
2. banmmisl
3. Cnupuiisl
4. Kokku
5. IManouku
14.Kax Ha3bIBaIOTCS MaJOYKOBUIHBIE OaKTEpUHU, 00pa3yoIIue CIIOphl U O0bEMHEHHBIE B LIETTOUKN?
1. Crpentokokku
2. CrpenToOanuuisl
3. Crpenrobaktepun
4. CTaduimoKoKKu
5. Cradumnobaxrepun
15.Kakoii M3 HMKENEPEUUCIIEHHbIX OPraHOMJIOB IPHUCYTCTBYET KaK B KJETKax INPOKapHoOT, TaK U B
KJIETKax 7yKapuoT?
1. SAnpo
2. Hyxneonn
3. MuTtoxoHpun
4. Pubocombl
5. IImactugbl
16.Kak Ha3pIBaeTcst 00pa3oBaHue, pacrojiararoiieecs: MoBEpX KICTOYHOM CTEHKU OaKTepHii?
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1. Kancyna

2. Kamcupg,

3. Kam6uit

4. ®nosma

5. Kopa

17.Kak Ha3pIBaeTCs CIIM3UCTOE O0Opa30BaHUE y OAKTePUATLHOMN KJIETKH TOMIIHHON (.2 MKM?
Ciu3uCThIi Yexom

MakpokancyJiia

Mukpoxkarncyia

Kancun

O6omnouka

18. Kak Ha3pIBaeTcst clm3nucToe 00pa3oBaHue y OaKTepUaIbHON KIETKH TommuHoi MeHee 0.2 Mkm?
Ciu3ucThIid 4exom

Makpokancyia

Mukpoxkarncyia

Kancun

5. O6onouka

19. Kakoii npornecc y Oaktepuii moixy4yui HazBanue S-R-tpancopmanun?

[IpeBpanieHue 6akTepuit

[epexox karcynpHON (OPMBI B OECKATICYTBHYIO

OTci0eHue CIu3UCTOro Ciaost

20.Kakast U3 HUKENEePEUUCIEHHbBIX CTPYKTYp OaKTepUaaIbHOU KJIETKU OTHOCUTCS K BHEILIHEN ?
Hykneonn

[uTommazma

Trmmakonabl

Kancyna

PuGocomsr

bl

NhAWD -

HIL.METOANYECKHE MATEPUAJIbIL, ONPEIEIAIOIIHUE ITPOLEAYPBI
OINlEHUBAHMUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymui KOHTPOJIb

TectupoBanue i NPOBEACHMUS] TEKYIIEro KOHTPOJISL HOpoBOAMTCA C mnomoulplo  Cucremsl
JUCTAHIIMOHHOTO 00y4eHus: Ui komnbtoTepHoi nporpammsl KTC-2,0. Ha tectupoBanue otBogutcs 10
MuHyT. Kaxaplii BapuaHT TecTOBbIX 3ajaHuil BkiatoyaeT 10 BompocoB. KonamuecTBO BO3MOMKHBIX
BapUaHTOB OTBETOB — 4 miu 5. CTyAeHTYy He0OXOAMMO BBIOpaTh OJUH NMPaBHIBHBIA OTBET. 3a KaXKAbIil
IpaBWIBHBIM OTBET Ha Bomnpoc npucBaubaercsa 10 6amnos. lllkana nepeBoaa: 9-10 npaBUIbHBIX OTBETOB
— OLEHKa «OTINYHO» (5), 7-8 MpaBUIBHBIX OTBETOB — OLIEHKA «XOPOIIO» (4), 6 MpaBUIbHBIX OTBETOB —
OIIEHKA «yJIOBJIETBOPHUTEIBLHO» (3), 1-5 MpaBHIILHBIX OTBETOB — OIICHKA «HE YJIOBICTBOPUTEITHLHO (2).
Omnpoc Kak CpescTBO TEKYILEro KOHTPOJI MPOBOAUTCSA B (pOpME YCTHBIX OTBETOB Ha BONPOCHI. CTylIeHT
OTBEYaeT Ha MMOCTABIIEHHBIN BOIIPOC Cpa3y, BpeMsl Ha MOJATOTOBKY K OTBETY HE MPEI0CTABIISETCS.
[IpakTuyeckue 3ajaHusl Kak CPEACTBO TEKYIIEro KOHTPOJIS MPOBOATCA B MUCbMEHHOM (popme. CTyneHTy
BbIIaETCs 3a7jaHKe U npenoctasisgercs 10 MUHYT AJi TOATOTOBKU K OTBETY.

IIpomeskyTouHAsI aTTecTALMS

3au€T mpOBOAUTCS MYTEM MOJABENEHUS UTOTOB IO pe3ylbTaTaM TeKyIlero KoHtpois. Eciau cTyneHT He
CTPABWJICS C YaCThIO 3aJIaHUI TEKYIIETO KOHTPOJIS, €My MPEIOCTaBISIETCS BO3SMOXKHOCTD C/IaTh 3a4€T Ha
UTOTOBOM KOHTPOJIBLHOM MEPOTPHUATHU B (OpME OTBETOB HA BOMPOCHI K 3a4ETy WIJIM TECTOBBIX 3aJ[aHUM K
3auéty. ®opmy 3a4€Ta (ONMpPOC WK TECTUPOBAHKE) BHIOMPAET MPETOaBaATEb.

Ecnu 3auér mpoBoguTcs B ¢opMe OTBETOB Ha BOMPOCHI, CTYJEHTY MpeJlaraeTcss OJUH WUIH HECKOJIBKO
BOIPOCOB U3 MEPEUHS BOMPOCOB K 3a4€Ty. Bpemst Ha mOArOTOBKY K OTBETY HE MPEIOCTABIIAETCS.
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Ecnu 3auét npoBoautcs B popMe TECTOBBIX 3aJaHUM K 3a4€Ty, TECTUPOBAHUE Ui IPOBEICHUS TEKYILIETO
KOHTPOJISI IPOBOJAMUTCS ¢ MOMOIIBI0 CHCTEMBI JUCTAHIIMOHHOTO OOyUYeHHsI, KOMIBIOTEPHOW MPOrpaMMBbI
KTC-2,0 unu nporpammel HanncanHol Ha sizbike QBASIC «Progam”. Ha TtectupoBanue otBoautcst 10
MuHyT. Kaxxaplii BapuaHT TecTOBbIX 3anaHui BkiatoyaeT 10 BompocoB. KonmuecTBO BO3MOKHBIX
BapUaHTOB OTBETOB — 4 muiu 5. CTyaeHTy HEoOX0IUMO BBIOpAaTh OJMH NMPABMIIBHBIA OTBET. 3a KaXIbIH
IPaBWIbHBIM OTBET Ha Bomnpoc npucsaubaercsa 10 6amnos. [llkana nepesona: 9-10 npaBUIbHBIX OTBETOB
— OLIEHKa «OTIU4HO» (5), 7-8 MpaBUIBHBIX OTBETOB — OIIEHKA «XOpoIIo» (4), 6 mpaBUIbHBIX OTBETOB —
OIICHKA «yJIOBJIETBOPUTENIbHO» (3), 1-5 MpaBUIILHBIX OTBETOB — OLICHKA «HE YJIOBJIETBOPUTEIBLHO» (2).
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