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JIMCT COI'JTIACOBAHUASA
pafou4eii nporpamMMsbl JHCHHIJIMHBI (MOIYJIs1)

Paspaboryuk: W
AxaroBa E.B.. 1o1eHr, k.0.H.

(®UO, HOMWKHOCTb, y4€eHas CTENEHb, YYEHOE 3BaHHUE) (moamnuce)



1 Hesn u 3224 0CBOEHM S JUCHHUILIUHBI (MOYJIs1)

Ilesib10 OCBOCHMS TUCIMIUIUHBI (MOJIYJISI) SIBJISICTCS BBISIBJICHUE 3aKOHOMEPHOCTEH pa3BUTHS
MUKPOOHBIX COOOIIECTB U MX POJIH B OMOTEOXUMHUYECKHUX MPOIeccaX, MPOTEKAIOIUX B SKOCUCTE-
Max.

3agayaMu OCBOCHUS JUCHUILIIUHBI (MOYJIs) SIBISIFOTCSI:

—  pacIIMPUThH MPEJCTABICHUE O POJIU MHUKPOOPTaHU3MOB B Ipolieccax (yHKIIMOHUPOBAHUS pa3-
HBIX 9KOCHCTEM;

—  U3YYUTh y4acCTHE MUKPOOHBIX KOMILJIEKCOB B KPYTOBOPOTE BEIIIECTB;

— chopMUPOBATH MPEACTABICHUS O PACIPOCTPAHCHUU MUKPOOPTAHU3MOB B Pa3HBIX THUIIAX KO-
CHUCTEM.

2 MecTO QUCHUILIMHBI (MOYJIsI) B CTPYKTYpPe OCHOBHOI MpodeccuoHa b-
HOH 00pa3oBaTe/IbHOH MPOrPaAMMBbI

JlucuuruiHa (MOTyJTh) OTHOCHTCSI K 4aCTH OCHOBHOW NPO(eCCHOHATIBHOI 00pa3oBaTeIbHON
porpaMMel, GOPMHUPYEMON yJaCTHHUKAMU 00Pa30BaTEIbHBIX OTHOIICHUH.
JucuumniuHa (MOAYINb) U3Y4aeTcs B 2 ceMecTpe

3 [lepedyeHnb IIAHUPYEMBIX Pe3yJabTATOB 00YUYeHHUsI MO JAUCHUILIAHE (MO-
AYJII0)

IlepeueHb MmIaHUpPyEeMbIX Pe3yabTaTOB 00YUYEHHUS O JUCLUIUIMHE (MOIYJII0), COOTHECEHHBIX
C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHMSI OCHOBHOM IpodeccroHaIbHOM 00pa3oBaTeIbHON Mpo-
rpamMmbl (pOpMHUPYEMBIMU KOMIIETEHIIMAMHU ) U UHAUKATOPAMH UX JIOCTUXKEHUS, yCTAHOBJICHHBIMU B
o0mIell XapakTepHCTUKE OCHOBHOW MPOQecCHOHANBHON 00pa30BaTEeIbHOM MPOTPaMMBbI, TPUBEAEH
HUXKE.

B PE3YyIbTaTC OCBOCHUA TUCHUIIJIMHBL (MOI[y.]'ISI) 06y11a101111/1171c51 JOJIKCH:

3HaTh:
1) 3Haer pa3HOOOpa3re W OCHOBHBIC MPUHIIMITBI (HYHKIMOHUPOBAHUS TPUPOIHBIX U AHTPOIIOTCH-
HBIX 9KOCHUCTEM M pOJb MUKPOOPTaHM3MOB B 3THX dKocucTeMax (kox kommereHuuu — I1K-1, kox
unaukaropa — [1K-1.1).

YMmern:
1) Ymeer peann3oBbIBaTh MOJEBbIC, TAOOPATOPHBIC M CUCTEMHBIC HCCIICIOBAHHS MO OLIEHKE KOJIO-
TMYECKOT0 COCTOSIHMSI M (DYHKIIMOHUPOBAHUIO MPUPOJHBIX U AHTPOIOT€HHBIX 3KOCHUCTEM, OICHU-
BaTh Ka4yeCTBO OMOJOTMYECKHX PECYpCOB Ha MpUMEpE aHajiu3a MHUKPOOHOro cooliiectBa (KO.
xommetenin — [1K-1, kon uaaukaropa — [MK-1.2).

Baagern:
1) Biameer MeToaMu OICHKH JKOJOTHUECKOTO COCTOSHUS OMOJOTMUYECKMX CUCTEM Pa3HOTO ypPOB-
HS U KauecTBa OMOJIOTHYECKHUX PECYPCOB, C MPUMEHEHHEM MHKPOOPTaHM3MOB KaK WHIUKATOPOB
(xox komnereniuu — [1K-1, kox unaukaropa — I[1K-1.3);

[lonHble HaMMEHOBaHUsI KOMIETEHIMH W HWHJUKATOPOB UX JOCTUXKEHHUS MPEJCTABIEHBI B
001el XxapakTepUCTHKE OCHOBHOM MPpoheCcCHOHATBHON 00pa30BaTEIHFHOM MPOTPAMMEI.

4 O0beM U copep:KaHue TUCHUIIMHBI (MOIYJIs)



4.1 O0beM JUCUUILINHBI (MOAYJIs1), 00b€M KOHTAKTHON M CaAMOCTOSITE/b-

HOIl padoThl 00y4arolIerocsi NMpM OCBOCHMH MUCUHMILUIMHBI (MOAyJisi), GopMbI
NMPOMEKYTOYHOM aTTeCTAUM 10 JUCIUIIUHE (MOIYJII0)
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Ounas popma 00ydeHus
2 34 3 108 12 12 0,1 83,9
HUroro - 3 108 12 12 0,1 83,9

YcnoBHBIE cokpatieHus: O — sk3ameH, 34 — 3auet, JI3 — auddepeHnnpoBaHHblil 3a4eT (3a4eT

¢ onenkoii), KIT — 3amura kypcoBoro npoekra, KP — 3ammura kypcoBoii paboThl.

4.2 ConepskaHue JIEKIIMOHHBIX 3aHATHIA

Ounas ¢popma 00y4eHus

TeMbl TeKIIMOHHBIX 3AHATHI

2 cemecTp

Mukpo6HoIOTusl IKOCUCTEM KaK pasJiesl SKOJIOTUH, U3YYaroUUi B3aMMOOTHOILIEHHS KU-
BOTHBIX, PaCTEHUI, MUKPOOPTaHU3MOB MEX]ly CO00M U C OKpyskatomei cpenoil. OCHOBHbBIE
MOHATHUS. DKOCUCTEMBI: 00LIMe OHATH, MIPUHLIUIIBI U KOHLENIMU. DKkoTtomn u 6uotomn. Ilo-
MyJsAUUsS MUKPOOPraHu3MOB. MUKpOOOIIEHO3, €r0 COCTaB, CTPYKTYpa, poiib B (PYHKIIMOHHU-
poBaHuu 3kocucTeMbl. Cpeabl 0OMTaHUs MUKPOOPIaHU3MOB: Teocdepa, ruapochepa, aTMo-
cdepa, buocdepa.

[TouBa kak cpema oOMTaHHMSI MUKPOOPTaHU3MOB. [ €TE€pOreHHOCTh MOYB. 3aKOHOMEPHOCTH
(GYHKIIMOHUPOBAHUSI MUKPOOHBIX MONYJSIUN B mouyBe. Poiab MUKpOOPTaHHW3MOB B MOYBO-
00pa30BaHMH.

OyHKIMOHANbHAS CTPYKTYpa canpoTpoPpHON rpyNIUPOBKH MOYBEHHBIX MUKPOOPTaHU3MOB.
Binsgaue temmnepaTypHOro, BOJHOTO, COJIEBOTO U Ta30BOIO PEXUMOB HA JKU3HEHCATENb-
HOCTb TOYBEHHBIX MUKPOOPIaHU3MOB.

ITouBa kak reTepoxpoHHas cpena OOMTaHUS MUKPOOPraHU3MOB. DIyKTyalus YUCIEHHOCTH
MHUKpPOOPTaHHW3MOB B MTOYBE. MUKPOOHBIE CYKIIECCUU B TIOYBE. B3aMOOTHOIIEHHS TOUBEH-
HBIX MUKPOOPTaHU3MOB MEXKIy COOO0H U € APYTUMH OPraHW3MaMH IOYBBHI.

Bopna kak cpeaa o6uTaHUSI MUKPOOPTaHU3MOB. XapaKTepUCTHKA BOJOEMOB KaK Cpesbl 00u-
TaHUs MUKPOOPTaHW3MOB. OU3NKO-XUMHUYECKHE CBOMCTBA BOJBI U BIUSHUE UX HA MUKPO-
OpraHu3Mbl (COJIEBOI COCTaB, TEMIIEPATYPHBIE PEXKUMBI, TPO3PAYHOCTD ).

Bogansie MmukpoopranuzMbel. OCHOBHBIE SKOJIOTHUECKHE TUIIBI MUKpOOpraHu3MoB. OcoOeH-
HOCTH OOMTaHUS MHUKPOOPTaHU3MOB B MOpPsX. MaKpO30HAIbHOCTh U MUKPO30HAJIBHOCTH B
pacnpezieieHud MUKpoopranusmoB. Pacnpenenenue OakrepuoruiankToHa. Poiab Mukpoop-
TaHU3MOB B IPOJYKTUBHOCTH BOJOEMOB




13?1 TeMbl JeKIIHOHHBIX 3aHATHH
7  |[JoHHBIC OTJIOKEHUS KaK cpefa oOMTaHHsI MUKPOOPTraHU3MOB. CTPYKTYpHBIE 0COOCHHOCTH
JOHHBIX OTJIOXKEHUH KaK cpelbl OOMTAaHUS MUKPOOPraHU3MOB. DU3MKO-XUMHUYECKUE OCO-
OCHHOCTH JIOHHBIX OTJIOKEHUH Kak cpellbl OOMTaHHs MUKPOOPraHu3MoB. OCHOBHEBIC TTPE/I-
CTABUTCJIM MUKPOOPIaHU3MOB XapPAKTCPHBIC IJIA Pa3BUTHA B JOHHBIX OTJIOKCHUAX.
4.3 Conep:kaHue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHH
Ounas popma 00yueHusn
Ne .
w/n Tembl NpaKTHYECKUX (CEMHMHAPCKUX) 3aHATHI
2 ceMecTp
1 |Dkonorus MUKpOOPTaHU3MOB: MTPOOJIEMBI, YCIIEXH U Pa3BUTHE. DKOCUCTEMBI: OOIIUE TOHS-
THUs, IPUHIUIILI 1 KOHICIIIWH.
2 |I'ereporenHocth mouB. CTpOSHHE MOYB PA3IHMYHBIX THUIIOB.
3 |3aKkOoHOMEPHOCTH (DYHKIIMOHUPOBAHUS MUKPOOHBIX MOMYJISIIKKA B TIo4YBe. Posib MuKpoopra-
HU3MOB B IT0YBOOOPA30BAHHH.
4  |BrnusHue BHemHUX (pakTOpoB HA GYHKIMOHUPOBAHUE MMOYBEHHBIX MUKPOOPTaHU3MOB.
5 d)nyKTyaum{ YHUCJICHHOCTH MUKPOOPraHM3MOB B ITIOYBC.
6 |MukpoOHbIE CyKIIECCUU B ITOYBE. B3aWMOOTHOIIICHUS TTOYBEHHBIX MHKPOOPTAaHH3MOB MEX-
1y cO00M U ¢ IPYTUMU OpraHu3MaMH.
7 |Bona xak cpena oouranusi. CTpyKTypHbBIE XapaKTEPHCTUKU BOJJOEMOB.
8 DU3NKO-XUMHUYECKUE CBOMCTBA BOJABI 1 BIUAHUC UX HA MUKPOOPTaHNU3MbI
9 |[loHHBIC OTJIOXKEHUS KaK cpejia OOUTaHUS MUKPOOPTaHU3MOB.
10 |OcHoBHBIE THUTIBI BOJHBIX MUKPOOPTAHU3MOB M UX PacIIpe/IeIieHUe B BOJIOEMaX.

4.4 Conep:kanue J1a00paTOPHbIX padoT
3aHATHS yKa3aHHOTO THUIA HE NPEAyCMOTpPEHBl OCHOBHOH MpodeccroHanbHON 00pa3oBa-

TEJILHOHN IPOrPaAMMOM.

4.5 Copep:kaHue KIMHUYECKUX MPAKTHYECCKHUX 3aAHATHHI
3aHATHS yKa3aHHOTO THUIA HE NPEJyCMOTpPEHBl OCHOBHOH mpodeccroHanbHON 00pa3oBa-

TEJILHOMN IPOrPaAMMOM.

4.6 ConepkaHue caMOCTOSITEJIbHON PadoThI 00y4aKOLIErocst

OuHnas popma o0yueHus

Ne .
u/ Buabl u popmbl camocTosiTE/ILHOM PadOTHI
2 cemecTp
1 [loaroroBka K NpakTUYECKUM 3aHATUAM
2 IloaroTroBka K TECTUPOBAHUIO
3 CaMocTosITeIbHOE U3YUEHHE AOMOJIHUTEIBHOIO MaTepuaa o TeMam JIEKIUi
4 IloaroroBka K NpoOMeKyTOYHOM aTTECTALUU U €€ TPOXOKICHHE




5 Cucrema ¢(opMupoBaHHsl OIEHKH Pe3yJabTATOB OOy4YeHHMS] MO AUCHH-
IUIMHe (MOAYJII0) B PAaMKaxX TeKYIIero KOHTPOJIsl YCIIeBA€MOCTH M MPOMEKYTOY-
HOIl aTTecTAallUU 00y4aI0IIEerocs

Ounas popma 00yueHus

MeponpusiTHSl TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH MakcumanbHoe
U MPOMEKYTOYHOI aTTecTalu 00y4aomerocs KOJIMY€eCTBO 0AJLI0B
2 ceMecTp
OuennBaemasi yueOHasi 1eiTeJIbHOCTD
o0yuawuerocs:
Texymumit ITocemmenne NEKIMMOHHBIX 3aHATHH 6
KOHTPOJIb PaboTa Ha IPaKTUYECKUX 3aHATUAX 20
yCIIeBa€MOCTH TectupoBanue Nel 17
TectupoBanue Ne2 17
Hroro 60
[Tpomexxyrou- |3ayer 40 (100%)
Hasl aTTeCTaIus

*B CJIydac OTKasa o6yqafomer0c>1 OT pPE3YJIbTATOB TCKYHICTI'O KOHTPOJIA YCIICBACMOCTHU

IIIkaa cOOTBETCTBHS OLICHOK B CTO0AIBHON M aKaJeMUYECKOH CHCTEeMAaX oLe-
HMBAHHA Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILIHHE (MOAYJII0)

CucreMa oneHHBAHHSA

pe3yabTaToB 00y4eHHsI

CrobayutbHas cUCTEMa OICHUBAHUS 0-39 40 - 60 61 — 80 81100

AkaneMuyeckasi cicTeMa OlICHUBAHUS

(ax3ameH, nuddepeHupoBannbiii 3auer, | Heynosne- | YmoBieTso-
3aIuTa KypcoBOrO MPOEKTa, TBOPUTEJILHO | PUTEIBHO

3aluTa KypcoBoi paboThl)
AkanemMuyeckasi cuicTeMa OlleHUBAHUS
(3auer)

OuneHku

Xopouio OTnn4HO

He 3aureno 3auTeHo

6 Onucanue MaTepuaIbLHO-TEXHHUYECKOH 0a3bl (BKJIOYAsi 000py10BaHUE U
TeXHUYECKHE CpPeacTBa 00ydeHHs ), He0OXOAUMOM AJIfl OCyllecTBIeHusT 00pa3o-
BATEJILHOIO NMPoLecca Mo AMCHUIInHE (MOTYJII0)

Jlia ocyuiecTBieHUsT 00pa30BaTeNbHOrO Ipolecca MO JUCHUIUIMHE (MOAYNI0) Tpedyercs
ayJUTOpHUs C IEMOHCTPALIMOHHBIM 000pYyJOBaHUEM (KOMIBIOTEP, MPOEKTOP, SKpaH) U AOCKOW st
HarucaHuAa MEJIOM.

7 IlepeyeHb OCHOBHOM M IONOJHHUTEIbHON Y4eOHOM JUTEPaTypPbl, HE00XO0-
JAUMOI 1JI1 OCBOCHUSA TUCHMILIMHBI (MOIYJIs1)

7.1 OcHOoBHas1 UTEpaTypa

1. Kopocrenéra, JI. A. OCHOBBI KOJIOTHM MUKPOOPTaHU3MOB : yaeOHoe nocobue / JI. A. Kopo-
crenéna, A. I'. Komaes. — Cankr-IletepOypr : Jlanb, 2022. — 240 ¢. — ISBN 978-5-8114-
1400-0. — Texkcr : anekTpoHHHIi // JlaHb : anekTpoHHO-0MOIHOTeuHast cuctema. — URL:
https://e.lanbook.com/book/211103. — Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.



2. XonoxaeHko, B. I1. Mukpoopranu3Mbl ¥ POIECChl OMOTIOBPEKICHUSI U OMOKOPPO3HH :
yueb.-meroa. nocodue / B. I1. Xononenko, U. B. brnoxun ; Tynl'Y ; Tynl'Y [u np.] .— Tyna
: I3p-Bo TynI'Y, 2006 .— 65 c.

3. Ewmmes, B.T. Mukpo6uonorus : yaeOHukK 1715 By30B / B.T.Emues,E.H.Mumyctun .— 6-¢
w3 ucnp. — M. : JIpoda, 2006 .— 444c.

4. Baitamreiin, M. b. Bognas MukpoOuosiorust u Ouoreoxumus : yue0. mocodue 1ist By30B / M.
b. Baitnmireiin, B. A. Andepos, B. A. Banypuna ; Tyal'V, [Iyml'Y, Hay4.-06pa3oB. nieHTp
"Oxobuorexnonorus" .— Tyna : U3a-Bo Tynl'VY, 2007 .— 146 c.

5. Axarosa, E. B. Metoauieckue yka3aHus 10 PaKTUYECKUM paboTaM Mo AUCHUILTHHE "MUK-
pobwuoiorus s3xocucteM” [DaekTpoHHbIH pecypc] @ YpoBeHb IpodeccHoHaIbHOro 00pa3oBa-
HUs: BbICIIee oOpazoBaHWe - maructparypa. Hanpasnenune moarotoku: 06.004.01 buono-
rust. [Ipoduns nmoaroroBku : buoskonorus. Ksamudukanus BeimyckHuka: maructp. @opma
obyuenus : ounas / E. B. Akarosa ; [Tynl'Y, EHU, Kad. buotexHonoruu] — DIEKTPOH.
tekcToBbie aaH. (513 Kb) — Tyna, 2018 — 8 c. : .

7.2 lonosiHUTEILHAS JIUTEPATYpPa

1. Herpycos, A. 1. Dkoynorus MUKpOOPTaHU3MOB : yueOHUK Juist OakanaBpoB / A. U. Hetpy-
COB ; OTBETCTBEHHBII penakTop A. 1. HerpycoB. — 2-e u3a1. — MockBa : M31aTenscTBo
FOpaiit, 2022. — 267 c. — (bakanasp. Axagemudeckuii kypc). — ISBN 978-5-9916-2734-
4. — Texkct : anexTpoHHbIH // O6pa3oBarensHas miatdhopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/508952

2. TlpakTHKyM IO MUKpOOHOJIOTHH : yaeOHoe mocooue st By3oB / A. . Herpycos [u ap.] ;
nox pen. A. U. HerpycoBa .— M. : Akanemus, 2005 .— 608 c.

8 Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTepHeT», He0OXOAUMBIX [IJISI OCBOCHHS TUCIHUIINHBI (MOLYJIs1)

1. https://e.lanbook.com/ - DBC «Jlauby», JOCTYI aBTOPU30BAHHBII

https://urait.ru/ - O6pasoBarensHas wiathopma «HOpaiiT», T0CTyI aBTOPU30BAHHBII

3. https://www.iprbookshop.ru/ - ITudposoit obpazoBatenbhblii pecypc IPR SMART,
JOCTYII aBTOPU30BAHHBIN

4. https://tsutula.bookonlime.ru/ - OBC  Tyal'V  «BookOnLimey yuebHble u3aaHUsS
TynlV no Bcem aucuumumHaM, J0CTyN aBTOPU30BaHHbBIN

5. https://dlib.eastview.com/browse/udb/12 - TTonutemaruueckas 6a3a JaHHBIX MTEPHO-
JTUYECKUX n3ganuii East View, moctynm aBToOprU30BaHHBIH

6. https://cyberleninka.ru/ - Hayunas snextponHas Oubimnoreka «KubOepJlenunkay |,
JIOCTYTI CBOOOTHBIN

7. https://www.elibrary.ru/ - Hayynass snextponnas Oubmuoreka eLibrary.ru, mocrtym
CBOOOIHBIH

no

9 IlepeyeHb HHPOPMALNMOHHBIX TEXHOJOIMH, HEOOXOAMMBIX IJIsI OCY-
LIEeCTBJICHUSI 00Pa30BATEJbHOI0 MPOIECCa MO JUCHHUILIMHE (MOTYJIIO)
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9.1 IlepeyeHb HEOOXOAUMOIO €KEroAHO OOHOBJISIEMOIO JIMIIEH3MOHHOTO H
CBOOOHO PACHPOCTPAHSIEMOr0 MPOrPaMMHOI0 o0ecnevyeHusi, B TOM YHCJIe OTe-
YECTBCHHOI'O ITIPOU3BO/ICTBA

1. TexcroBsiii pegakTop Microsoft Word,;

2. [Tporpamma as1st paboTHI C AIeKTpOHHBIMU Tabuuamu Microsoft Excel;

3. IlporpamMma moarotToBku mpesenTanuii Microsoft PowerPoint;

4. ITaket opucHbIX npuioxennit «MoinOducy.

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(eCcCHOHAIBbHBIX 0a3 TaH-

HbIX 1 HH)OPMAIMOHHBIX CMIPABOYHBIX CHCTEM
CoBpemenHble IpodeccroHanbHble 0a3bl JAHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIE CHCTE-
MBI HE TPeOyIOTCS.



