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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
[IK-2 CnocoGHOCT, TPHUMEHSTh METOAUYECKHE OCHOBBI TMPOSKTHPOBAHUS, BBITIOJHEHHUS IOJICBBIX M
71a060paTOPHBIX OMOIOTHYECKHUX, HKOJIOTHUECKUX HCCIIEeOBAHMM, HCIOIB30BaTh COBPEMEHHYIO alllaparypy

N BBIYUCIIUTCIIBHBIC KOMIIJICKCHI

MarucTparypbl

B COOTBETCTBMHM C HAMpaBICHHOCThIO (mpodusieM) mMporpaMMbl

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepe: 01 ObpazoBanne u Hayka (B cdepax: oOpa3oBaHUS; HAyYHBIX HCCIEAOBAHHMN YXUBOW TMPUPOIHI,
HAy4YHBIX MCCJIEOBAaHUI C HCIIOIb30BaHHEM OHMOJIOIMYECKHX CUCTEM B XO3SHCTBEHHBIX M METUIIMHCKUX
LeJSIX, B LEJIAX OXPaHbl IPUPOJIBI)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE
(hyHKUMY / TPYAOBBIC
(GyHKUMY / TPyAOBBIC MU
npohecCHOHATTLHBIC
JeUcTBUs (IPU HATUYUU
npodcranaapra)

Kox u HauMeHoBanue
komreteHIm GI'OC BO,
HeOOXOaUMOM I
(hopMHUPOBAHUS TPYOBOTO
WM podecCHOHATBHOTO
JeHCTBHS

I/IH,I[I/IKEITOI)LI JOCTHXXCHUSA KOMHGTGHHI/If/’I

ITIK-2 CrnocobHOCTh
MIPUMEHSATH METOTNICCKIEC
OCHOBBI ITIPOCKTHPOBAHMSI,
BBINTOJTHEHHUS TIOJIEBBIX U
J1a00OpaTOPHBIX
OHOIOTHYECKHUX,
SKOJIOTHYECKUX
HCCIICIOBaHUH,
HCIOJb30BaTh
COBPEMEHHYIO aImaparypy
W BBIYHCIIUTEIIbHBIC
KOMITLJIEKCHI B COOTBETCTBUH
C HaNPaBJIEHHOCTHIO
(mpodunem) mporpaMMbl
MarucTparypbl

Hcnonsiyer
Hay4YHOU
JEeSITebHOCTH

3HaHUA MI/II(pO6I/IOJ'IOFI/II/I OKOCHCTEM B

"

HpOI/ISBOIICTBCHHO-TCXHOJIOFI/I‘ICCKOI>'I

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[TIK-2 CriocoOHOCTh MPUMEHSATh METOAMYECKHE OCHOBBI MPOCKTUPOBAHMS, BHITIOJHECHUS

ITIOJIEBBIX n
HCITI0JIB30BaTh

71a00paTOPHBIX
COBpPEMEHHYIO

OHMOJIOTHYECKUX,
anmaparypy W

9KOJIOTHYECCKUX
BBIYHUCIINTCIIBHBIC

HCCJICTOBAaHU,
KOMILJIEKCHI B

COOTBETCTBHUH C HAMPABIEHHOCTHIO (MPOdrIeM) MPOrpaMMbl MaruCTPATyPhI

Ne HaumenoBanue
/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUTMHAPHBIS
CBSI3U

dopma
o0yueH
ust

Ounas
(cemect

p)

2|4




1 |mmyHOMOTHSA +
MaTOJIOTUYECKUX
COCTOSTHUM

2 |[Tapasutonorus +

3 |[IpakTrka 1mo +
HaIpaBIICHHUIO
npodeccrnoHaIbHON
JeSITETIbHOCTH

4 |TIIpenmurmomMHast +
MpaKTHKA

5|OkcnepuMeHTanbHbIE | +
UCCIIEIOBAHUS 110
MHKPOOHOJIOTHHU U
OMOTEXHOIOTHH
MHKPOOPTaHU3MOB

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:
HucuunnuHa «MHKpOOHONOTHsT HIKOCHCTEM» OTHOCUTCS K 4YacTd, (opMHpyeMoil ydacTHHUKaMU
oOpazoBarenbHBIX OTHOIIEHUH, ydeOHoro mana OIl mo Hanpasnenuto moaroroku 06.04.01 - buonorusi.

JuctumnuHa « MUKPOOHOTIOTHS IKOCUCTEMY U3Yy4aeTcs B 2 CEMECTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMILIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 32
Jlexuu (Jlexiun) 16
[Tpaktuueckue (IIpakr. pab.) 16
CamocrosrenbHas padota (CP) 76
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
2 cemecTp
1 MukpoOHbIe Pedepar;
KOMITJIEKCBI 2 | 8 |38 Kontponphas
MTOYBEHHBIX pabora
HKOCHCTEM
2 MukpoOHbIe Pedepar;
KOMIUJIEKCHI BOOHEIX | & 8 | 38 KonTtponbHas
KOCUCTEM pabora

Tema 1. MUKpoOHBbIe KOMILIEKCHI TOYBEHHBIX IKOCUCTEM

Jlexkuns.




Tema 1.1. OGmre MOHATHSI, MPUHIIAITH ¥ KOHIISTIIIHHA YKOCHCTEM.

OcHOBHbIE 3Tallbl pa3BUTHA MMOYBEHHON MukpooOuonoruu. [Tousa xak cpena oOUTaHUS MHUKPOOPTaHU3MOB.
CrpykTypa TOYBBI M IOYBOIMOMIANIAIOMINKA KOMIUIEKC. SIBIeHHE aIcopOIMK MHUKPOOPIaHHW3MOB Ha
MOYBEHHBIX 4YacTHIaX. BiusHue TeMIepaTypHOT0o, BOJHOTO, COJIEBOTO U Ta30BOTO PEXHMMOB Ha
KHU3HEAESITETbHOCTh MUKPOOPTaHU3MOB.

Tema 1.2. 3akoHOMEpHOCTH (QYHKITMOHUPOBAHUSI MUKPOOHBIX MOIYJISIIUNA B IOYBE.

@OnyKTyalst YMCIEHHOCTH MHUKPOOPTaHU3MOB B TouBe. (DYHKIMOHAJbHASA CTPYKTypa CarnpoTpogHOi
TPYIIUPOBKUA TMOYBEHHBIX MHUKPOOPTAaHU3MOB. OKOJIOTMYECKHE CTPATerMM MUKPOOHBIX TMOMYISALUH.
MuKpoOHBIE CYKIIECCUU B TTOYBE.

OOmass KOHIICMIHS CTPOCHHS H (PYHKIMOHMPOBAHHS KOMIUIEKCA ITOYBEHHBIX MHKPOOPTaHHU3MOB:
KOHIICTIIINS KOMILIEKCA MOYBEHHBIX MHUKPOOPTaHU3MOB, KOHIICIIUS MHUKPOOHOTO ITyjia, KOHISHIUS ITyia
MeTa0O0JIUTOB, TPUHITUN TyOJIUPOBAHUS U T. II.

Tema 1.3. PazHooOpa3ue moYBEeHHBIX MUKPOOPTaHHU3MOB

OcCHOBHbIE TpYMIBl TMOYBEHHBIX MHUKPOOPTraHU3MOB: IIOYBEHHBIE BOAOPOCIH, MpPOCTEHIINe, TPUOBI,
MIPOKApPUOTHI, BUPYChl. B3auMOOTHOLIEHHS] TMOYBEHHBIX MHUKPOOPTaHU3MOB MEXIYy COOOW U C JIPyrHMH
OpraHM3MaMH Mo4YBbl. B3anMOOTHOIIIEHUSI MUKPOOPTaHU3MOB U BBICIIMX PACTEHUH.

Tema 1.4. Munepanuzanuus BEECTB MUKPOOPTraHU3MaMH OYBBI

Pa3znoxkenne 0e€3a30TUCTBHIX BEIIECTB (KJIETYATKH, TE€MMIIEIUIIONO03, MEKTHHA, JUTHUHA, YIJIEBOAOPOIOB).
Munepanuzanus a30TCOIEP)KalIUX BEIIECTB MHUKPOOpPTaHM3MaMu (aMMOHUGUKaLUs, HUTpUPUKAIKS,
nenutpudukanus). A3oTdukcanns MUKpOOPTaHU3MaMHU MOYBBI. Y4acThe MUKPOOPTraHU3MOB B MpoIeccax
0o0pa30BaHUs U PA3NOKEHUS TyMyca.

Tema 1.5. Dxomnoro-reorpadudeckoe pacnpeaeieHHe MUKPOOPTaHU3MOB B TTIOUBE.

Mukpodiopa MoyB pa3iU4YHBIX THIIOB. BUOTEHHBIE W KOMTUYECTBEHHBIE COOTHOIICHUS PAa3IUYHBIX TPYII
MHKPOOPraHU3MOB B Pa3HBbIX THUIIAX IIOYB. BiusHuEe OKyIbTypUBaHUs I104B, MEJIMOPALUU, IECTULHUIOB Ha
MOYBEHHYI0 MHUKpodiopy. MukpoOuoioruyeckass WHAMKALUS U Ouopemenuanus TMOYB. 3arps3HEHHS
MOYBEHHOTO TIOKpOBa M BO3MOXHOCTM HX yhaneHuid. Tumbsl 3arps3HeHuil. Pomb  OHOTHI B
OuopeMenaIoHHbIX MpoIeccax.

IIpakTH4Yeckoe 3aHATHE.
[IpoBenenre ceMMHApPCKUX 3aHATHI MO CICIYIOMINM TEMa:
1 O6H_II/IG MOHATHS, IPUHIUIIBI U KOHICIIIUN 5KOCUCTCM.
2 3akoHOMEpHOCTH (HYHKIIMOHUPOBAHUS MUKPOOHBIX TOMYJISIINI B TIOYBE.
3 Pa3HooOpa3ue moyBEHHBIX MUKPOOPTaHU3MOB
4 MuHepanu3aius BEIEeCTB MUKPOOPTraHU3MaMHU IMOYBbI
5 Dxonoro-reorpaduyueckoe pacupeaeieHne MUKPOOPTaHU3MOB B TIOYBE.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1.ITouBa kak cpena oOUTaHUS MUKPOOPTAaHU3MOB.
2.Buapl MOYBEHHOM aire3ur MUKPOOHBIX KIIETOK.
3. BnusHue GpakTopoB cpebl Ha JKU3HEAEATEIIbHOCTh MUKPOOPTaHU3MOB B TTOYBE.
4. OCHOBHBIE TPYIIIIBI MOYBEHHBIX MUKPOOPTAHU3MOB (0aKTepuu, TpUOBI, MPOCTEHIITHE, BUPYCHI).
. 3aKOHOMEPHOCTH (PYHKIIHOHMPOBAHUS MUKPOOHBIX MOMYJISLUI B ITOYBE.
. DKOJIOTUYECKUE CTPATErH MTOYBEHHBIX MUKPOOPTaHU3MOB.
. MHHepanmaumI BCIICCTB MUKPOOPraHu3MaMH IMOYBHI.

0 3 N n

. OCOOEHHOCTH MPOIECCOB B a3POOHBIX M aHA3POOHBIX YCIIOBHUSX.

9. YuyacTtue MUKpOOPraHMU3MOB B IpoIiecce IyMyco0oOpa3oBaHusl.

10. Yuactrie MUKpOOPTaHU3MOB B MPOIECCE TYMYCOPA3IOKEHUS.

11. B3auMOOTHOLIEHHS MEKY MUKPOOPTaHU3MaMHU.

12. B3auMOOTHOIIIEHUE MUKPOOPTaHU3MOB U BBICIIMX PACTECHHUIA.

13. Dxonoro-reorpaduyeckoe pacrnpeneieHue MUKpOOPTraHU3MOB B TTOUBE.

14. MukpoOuonaornyeckass HHANKAIUS 1 OMOpeMeTuaIiis COCTOSTHIS TTIOYBEHHON IKOCUCTEMBI.
15. MeTozasl uccneaoBaHus TOYBEHHBIX MUKPOOPTaHU3MOB.



Tema 2. MUKpoOHBIe KOMILIEKCHI BOAHBIX 3KOCHCTEM
Jlexknus.
Tema 2.1. Boga kak cpefa oOUTaHUS MUKPOOPTaHU3MOB

Hctopusi pa3Butus MHKPOOMOJIOTHMH BOIHBIX SKOCHUCTEM. OKOJOTMYeckue (HaKTopbl BO3ICHCTBHS Ha
MUKpPOOPTaHU3MbI BOJHBIX 9KOCHUCTEM Ha MpUMEpPE 03€p M BOIOXPAHUIIUIL (MIPECHbIE aKBaTOPUH). MeTobl
HKOJIOTMYECKUX UCCIIETOBAHUI BOHBIX MUKPOOPTaHU3MOB M TIOUYBEHHBIX KOMITJIEKCOB.

Tema 2.2. MukpoOHOIOTHs IPECHBIX BOJOEMOB

Muxkpodiopa o3ep u BogoxpaHwimil. [IpecHble o3epa v UX TUIBI (TEOPUU BO3HUKHOBEHUS 03€p, Tpohuu
o3ep). BeprukanbHOe W TOPU3OHTAIBHOE pacHpelesieHne MHKPOOpraHu3sMoB B o3epax. Ce30HHbIE
M3MEHEHUS COZepKaHUsI MUKPOOPraHU3MOB. MuHepanu3alys OpraHiueCcKiX BEIIeCTB.

Tema 2.3. Mopckast MUKpOOHOJIOTHs

Mukpodiaopa mopeii. OcoOeHHOCTH OOWTaHHMS MHUKPOOPTaHM3MOB B MOpsAX. MakKpO30HaJbHOCTh H
MHUKpPO30HAJILHOCTh B paclpeieeHU MUKPOOPTraHu3MOB. YepHoe MOpe U 0COOEHHOCTH €0 XUMUYECKOTO
pexuMa: CEepOBOJOPONHOE OpoxkeHHE W ero Bo3Oymurenu. Mukpoduopa Yepnoro, Kacmuiickoro wu
CeBepHbIX MOpEil.

Mukpodiaopa Mopeit W okeaHoB (mTyOokoBomHass MuKpoOuosorus). OkeaH Kak cpena OOWTaHUS
MHUKPOOPTaHU3MOB ((pH3HUECKHAE XapaKTEPUCTUKH, COJCHOCTh, THAPOCTATUYECKOE JaBJICHUE, JMHAMUKA,
CBET, PaIUOAKTUBHOCTH U JIP. CBOHCTBA).

buonornueckne xapakrepuctuku. Pacnpenenenrne 6akTeproIuIaHKTOHa B MUPOBOM OKeaHe.
Tewma 2.4. Ponb MUKPOOPTaHU3MOB B MMPOAYKTUBHOCTH BOJIOEMOB.

[Tponyxiust opraHnueckoro Bemectsa GororpodHeiMU OakTepusiMu. [IpogyKius OpraHn4ecKoro BEeNecTBa
U3 HEOPraHMUYECKOTO XeMOTPO(PHBIMHU OaKTEPUIMHU.

IIpakTH4Yeckoe 3aHATHE.
[IpoBenenne ceMMHAPCKUX 3aHATHIA:
1 Bona kak cpena oOuTaHuss MUKPOOPTaHU3MOB
2 MukpoOroIOTrHs MPECHBIX BOJIOEMOB
3 Mopckasi MUKpOOUOJIOTHS
4 Posib MUKPOOPTaHU3MOB B TPOJYKTUBHOCTH BOJIOEMOB.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
1. Bona xak cpefa oOMTaHUSI MEKPOOPTaHU3MOB.
2. DKOJIOrMYEeCKHE HUIIIM MUKPOOPIaHU3MOB B BOIOEMaX.

3. PazBuTre MUKpPOOPTaHU3MOB B BOJIOEMAaX M BaKHEHIIHE PaKkTOpbl BO3ACHCTBUS BOAHON CPEIbl Ha
MUKpPOOHBIE KOMILJIEKCHI.

4. PactipesiesieHne MEKPOOPTaHM3MOB B BoZl0eMax: OAKTEPHOIUIAHKTOH, MUKPO(IOpa JOHHBIX OTIOKEHHH,
nepuUTOH.

5. KauecTBeHHBIN cOCTaB MHUKPO(IOPH BOIOEMOB.

6. Mukpodmopa o3ep u Bogoxpanwiuil. Mukpodopa pex.
7. Mukpodaopa Mopeit 1 OKeaHOB.

8. Posib MUKPOOPTraHu3MOB B IPOAYKTHBHOCTH BOJIOEMOB.
9. MeTozp! Hccien0BaHUN BOJHBIX MUKPOOPTaHU3MOB.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

2 cemectp
* mocemaeMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB



Pacrnipenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJAeHUs 3aHITUS U OIIEHKU

Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO

MBI paboThI KOHTpos | Oamios

/ cpe3sl

1. MukpoOHBIe Pedepar 35 YCcTHOE BBICTYIUIEHHE aBTOpa II0 pe3yibraTaMm Aokiana/pedepara
KOMIIEKCHI COCPElOTOYEeHO Ha TNPUHIUMNHAIBHBIX BOIMPOCaX, TaKUX Kak:
MTOYBEHHBIX aKTyaJbHOCTh TEMBI HCCJIEJOBAHUSA, METOMOJIOTUYECKUN ammapar u
9KOCHCTEM OCHOBHBIE HAay4HbBIE MOAXOMABI (IIKOJIBI), 3aHUMABIIHECS PEIICHUEM

BOIIPOCOB; HOBHM3Ha  PabOTHI 17§ OCHOBHBIE BBIBOJIBI,
chOopMyIHpPOBaHHbBIE B XO/IE U3yUCHHS MaTepuania.

WupuBuayaneHasl 3aliuTa MPEIoNiaraeT PackpbhiTHE JTHYHOCTHOTO
acIieKTa aBTopa JoKiaga/pedepara B Xoiae pabOThI Haja TEMOH.
HeoOxomumo 000CHOBaTh BHEIOOP TEMBI W TPUBECTH COOCTBCHHBIC
METOABl M CIOCOOBI pabOThl Haja MpoOIeMOl, BBIHECCHHOW B
3ariaBue. [IpuBEJCHBI OpUTHHANILHBIE HAXOJKH, COOCTBEHHBIE
CY)KICHHs, WHTEpecHbie (akThl W WJEH, IOIYYCHHBIE B XOJC
pa3paboTku Marepuwana. B jokmame mopkHa OBITH  OTpakeHa
JUYHOCTHAS 3HAYMMOCTh TMPOJICTAHHOW pPabOTBl W HAMEYCHBI
MEPCIEKTHUBEI TIPOJIOIKEHHS UCCIIEIOBAHUSI. BozMoxHEI
Mpe3eHTAINH, pa3daTOYHbIN MaTepua, claiibl U T.1.

5 0amIoB — CTYJCHT IPaMOTHO BBICTPAaWBACT JIOTUKY CBOETO JOKIaia
nmo Marepuanam pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3YJbTaThl TEOPETHUYECKUX W DKCHEPHUMEHTATBHBIX
WCCIIEIOBAHUH TIOCIEAHUX 3-5 JIeT, JeMOHCTPHPYET OpUTHHAIbHBIC
HaXOJIKK B  pEIICHHWH TpPOOJIeMBbl, HAMEUYEHBl MEPCICKTUBEI
WCCIICIOBaHUS,  TPOJACMOHCTPHPOBAHBI  XOPOIIME  OpaTOpCKUE
CHOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXJAETCS  Ipe3eHTaImei
MOJYYCHHBIX PE3yJabTaToB. [ paMOTHBIC OTBETHI HAa JOMOJHHUTEIHLHBIC
BOTIPOCEHI

4 Gamna - CTYICHT 'PaMOTHO BBICTPaWBaeT JIOTHKY CBOETO JIOKJIajaa
nmo Marepuanam pedepara, pacKkpblBaeT TEMY HCCIIEIOBaHUS,
OIUPAsICh Ha PE3YNBTAThl UCCICOBAHNM, IEMOHCTPUPYET OTIEIHHBIE
OpPUTHMHANIGHBIE HAXOJAKH B PEIICHUH MPOOJIEMbI, IEePCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/ICITbHBIMU MITPUXaMH,
MPOJIEMOHCTPUPOBAHLI ~ XOPOIIME  OPaTOpPCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  CONPOBOXKJACTCS  TMpe3eHTallMe  TOJyYeHHBIX
pe3ynbratoB.  JlaHBI ~ TpaMOTHBIE  OTBETHl HA  OTJENbHBIC
JIOTIOJTHUTENILHBIE BOMTPOCHI

3 Gayia - JIOTMKa BBICTYIUICHUS B OTJAEIBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeOBaHUS PACKPBIBAETCS, OMHUPAsCh Ha PE3yJbTaThl
TEOPETUYECKUX  KCCICJOBAHWMA,  OTCYTCTBYIOT  OpPUTHHAIILHBIC
HaXOJIKM B pEIICHUH MPOOIeMbl, MEPCHEKTUBBl HCCICIOBAHHS
HaMEYCHbI IMyHKTUPHO, MPOJEMOHCTPUPOBAHBI CPEHUE OpPATOPCKHUE
CHOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXJAETCS  Tpe3eHTaIuei
MOJYYEHHBIX PE3YJILTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHCHUSI.
2 0amia — Tpe/ICTaBICHHBIE PE3yJbTaThl B Macce CBOSH HE HOBBI,
OTBET MPEJICTABISIET COOOW MPOCTOE 3aYMTHIBAHUE TEKCTA, OTACIHHBIC
OTBETHI Ha JIOTIOJIHUTEIHHBIC BOPOCHI TPEOYIOT YTOUHCHUSI.

1 Gayn - mpeacTaBICHHBIC PE3YJBTaThl B Macce CBOCH HE HOBBI, OTBET
npezcTaBiseT co0Oi TPOCTOE 3auUTHIBAHHE TEKCTA, CTYICHT HeE
MOXET JIaTh OTBETHI Ha JOTIOJHUTEIBHBIE BOPOCHI.




Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)
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Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.




MuxkpoOHbie
KOMIIJIEKCHI
BOJTHBIX
IKOCHCTEM

Pegepar

35

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

5 0aJIoB — CTYOEHT IPaMOTHO BBICTPAaWBAET JIOTUKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4 Oamna - CTYOEHT 'PaMOTHO BBICTPAaWBaeT JIOTMKY CBOETO JOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIIHHBIC BOPOCHI TPEOYIOT YTOUHEHUSI.

1 Gann - mpeacTaBICHHBIE PE3YABTAaThHl B Macce CBOCH HE HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JONOJTHUTENBHBIEC BOIPOCHI.
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe

bHasI 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOIyCTUII He 00JIee OHOTO Hel0ueTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B

Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

3. [TocemaeMocTs 10 Crynent nocetun Bce 100% 3ansaTuit
ITpemuanbHbIe GaTbl 20 IToaroroBka W 3aliMTa NPE3CHTAIMH, BBICTYIUICHHE C JOKJIAJIOM,
pedeparom.
5. |MnauBuOyanbHBIC 3a1aHUS, 90 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHMs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI

MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

6. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OaymipHONW  PEeHTHHTOBOM  OLIGHKM IO AMCUUIUIMHE B TPATUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. MukpoOHbBIE KOMITIEKCHI TOYBEHHBIX HKOCUCTEM
1.1. TunoBoe TeCTOBOE 3aJaHUE
1 BosIBbIIMHCTBO MULIETHAIBHBIX TPUOOB SBIISIOTCS:
1) Helitpodunamu;
2) yMepeHHBIMHU anuaopuIamMu;
3) ankanmoduaamu.
4) HeT NpaBUIILHOTO OTBETA.
2 bakteproxinopoduLIbl IMEIOT MAKCUMYMBI ITOIJIOIEHHS B 00JIACTH CHEKTpa:
1) 6mmxHeM yasTpaduonere;
2) uH(ppaKpacHoi;
3) nanpHEM ynbTpagduosere;
4) cpenHem ynbrpaduoneTe.
3 O3epa ¢ OOMIBHBIM MOCTYIUICHHEM K HUM OMOTEHHBIX JIEMEHTOB Ha3bIBAIOTCS:
1) onmurorpoHBIMHU;
2) 3BTpO(HBIMU;

11



12
3) nuctpodHBIMY;
4) Me30TpOo(hHBIMHU.
4 I'yMyCOBbI€ COETUHEHUS TIOUBHI pa3jiaraloT MUKPOOPTaHU3MBI:
1) 3UMOTEHHBIE;
2) onurotpodHsIE;
3) aBTOXTOHHBIE;
4) XeMOJUTOABTOTPO(HBIE.
5 MuKpOOpraHusMsbl, CyIIeCTBYIOIINE B TOCTOSHHO XOJIOAHBIX YCIOBUSX, 3TO:
1) me3odunbHbIE;
2) MICUXPOAKTUBHEIE;
3) ncuxpoduiabHbIE;
4) TepMmoUIBHBIE.
6 Puzocdepa — 3To mpocTpaHCTBO BOKPYT KOPHSI paCTEHUH TUaMETPOM J10:
1) 8 mm;
350 cMm;
4) 8 cm.
7 denutpudukanus — 3To Mpouecc, Mpu KOTOPOM B pe3ylibTare IesSTeIbHOCTH MUKPOOPTaHM3MOB
MIPOUCXOTUT:
1) BoccTaHOBIIEHUE HUTPATOB;
2) yCBOE€HHE MOJIEKYJISIPHOTO a30Ta;
3) BhIJICIICHUE aMMHAKa;
4) OKHCIICHHE aMMHaKa.
8 B snuiarMHHOHE 03ep OOUTAIOT:
1) mypmypHbIie 6akTepuH;
2) 3eneHble OaKTepuH;
3) unanobakTepuu;
4) HeT NpaBUIILHOTO OTBETA.
9 bakTepuu Kakoro poja, BXOJSIINE B COCTAaB BOIHBIX U MOYBEHHBIX MUKPOOHUOIIEHO30B, Tapa3UTUPYIOT
Ha OaKTepusX:
1) Pseudomonas;
2) Bdellovibrio;
3) Clostridium;
4) Mycobacterium.
10 ITpucnocobiaeHne opraHu3MOB K CYXOCTH:
1) ocmodunus;
2) kcepoduus;
3) rano¢unus;
4) anmnodumusi.
11 Kakue u3 MeponpHsTUii IO MPEIOTBPAILECHHUIO 3arPsI3HEHUS aTMOC(HEPbI OTHOCSATCS K
OpraHU3aIOHHO-TEXHUYECKUM?
a) IBYXCTyIIEHYaTO€ CXKMTaHHE TOIUIMBA, YCTAHOBKA OYUCTHOTO COOPY KEHUS
0) yCcOBepILIEHCTBOBaHHE KOHCTPYKIMH aliapara, 3aMeHa TOKCHYHBIX MaTepruajoB Ha HETOKCUYHbBIE
B) OpraHu3anus CaHUTApHO-3AIIUTHON 30HBI, U3yYeHHE MEXaHU3Ma 00pa30BaHMsI BEIOPOCOB,
PELMPKYIISALHUS Ta30B
I') CO3aHHe CAaHUTAPHO-3AIUTHOMN 30HBI, YCTAHOBKA OYMCTHBIX COOPY)KEHUH, 3aMeHa TBIMOBBIX TOIIOK
Ha Ta30BbIe
1) HET MPAaBUIILHOTO OTBETA
12 Tlo kakuM TOKa3aTesiM ONPEAEISAETCS CTENEHb 3arpsI3HEHHOCTH CTOYHBIX BOJ?
a) OpraHojienTu4YecKue, (PU3NKO-XUMUIECKHE
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0) opra"onentudeckue, GU3NKO-XUMUIECKUE, KOTMIECTBO PACTBOPCHHBIX OPTaHUYECKUX U
HEOPraHMYECKHUX BEIIECTB, KOJIMYECTBO HEPACTBOPEHHBIX MEJIKO- M KPYIMHOAUCIIEPCHBIX YACTHI]
B) IIBET, 3amax, MyTHOCTb, pH, Temmieparypa
I') opratojienTuyeckue, Gu3NKo-XuMU4YEeCKUe, KOJIMYECTBO PACTBOPEHHBIX OPTraHUYECKUX U
HEOPraHMYECKHUX BEIIECTB
1) HET IPaBUILHOTO OTBETA
13.Ha CKOJBKO TPYIIT AETSATCS CTOYHBIE BOABI IO BUTY 3arpsi3HEHUN COITIAaCHO KIacCHU(PUKAIIIT
Kynbsckoro?
a)2
0)3
B) 6
r)4
x5
14 KakuM MeTOJJOM MOYKHO OUYUCTUTH CTOYHYIO BOAY, 3arPSA3HEHHYI0 MEJIKMMH HEPACTBOPEHHBIMU
yactuuamu pazmepom 10-5 — 10-7 cm?
a) KoaryJsius, QIOKYIISIIH
0) orcranBaHusi, pUIBTPOBAHHE
B) OMOXUMHUYECKUE METOIBI
r) aacopOuus, QIOKyISIUSI
1) B ¥ T TIPaBUJILHBIC
15 Cogneprxkanue Kakux BEIIECTB B BOZE MOKa3bIBaeT nokazarenb BIIK ?
a) colepkaHne OPraHUYECKUX BEIEeCTB
0) conepkaHue HEPACTBOPEHHBIX BEIIIECTB
B) cofiepaHKle HeOpraHMUeCKNX BELIeCTB
T') COJepKaHUE KUCIIOT U IIeNIoueit
1) B ¥ T TIPaBUJILHBIC
Kmirou k orBeram: 1-2; 2-2; 3-2; 4-3; 5-3; 6-1; 7-1; 8-3; 9-2; 10- 2; 11-B; 12-r; 13-A; 14-T"; 15- A;

Tema 2. MukpoOHbIe KOMIUIEKCHI BOIHBIX 3KOCHCTEM
1 ConeprxaHue Kakux BEIIECTB B BOJIE MOKa3bIBaeT nokasarenb bITK ?
a) cofiep>KaHrue OpPraHUYECKUX BEILIECTB
0) comepaHue HEPACTBOPCHHBIX BEIIECCTB
B) collepKaHNE HEOPraHUYECKHUX BEIIECTB
T') COIep)KaHNE KUCIIOT | IIeI0UYeH
1) B ¥ T IpaBUJIbHBIC
2 Kakwe 3arps3HuTenu arMoc(epbl TPUBOIAT K 00pa30BaHUIO KHUCIOTHBIX JOXKICH?
a) SO2, NOx
6) CO2, CO
B) (peOoHBI
r) CH4, C2H2
1) HET MPABUJILHOTO OTBETA
3 KakoBBI OCHOBHBIE IPUHIIUIIBI CO3IaHUST OE30TXOIHBIX TEXHOJIOTUN?
a) JTOKaJIbHAasi OYUCTKA CTOYHBIX BOJ, OYMCTKA BO3AyXa OT ra3oB, MepepadoTKa TBEPAbIX OTXOI0B
0) yTunm3anus 0TX0I0B, CO3/IaHHE TEPPUTOPHATHLHO-TIPOMBIIIICHHBIX KOMILIEKCOB, YKOJIOTU3AITUS
MPOMU3BOJICTBA
B) co37aHus1 000POTHOTO BOJIOCHAOKEHHUSI, CO3/ITAHNE TEPPUTOPHATBHO-TTPOMBIIIICHHBIX KOMIIJIEKCOB,
HCTOJB30BaHUE OTXOA0B OJJHOTO MPOU3BOJICTBA APYTUM
I') JIOKaJbHasl OYMCTKA CTOUYHBIX BOJ, HCTIOJIB30BaHUE OTXOJI0B OJTHOTO MPOU3BOACTBA APYTUM, CO3aHUE
TEPPUTOPHUATILHO-TTPOMBIIIJICHHBIX KOMIUIEKCOB, SKOJIOTHU3alUs IPOU3BOACTBA
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1) HeT IPAaBUILHOTO OTBETA
4.B Bujie KaKoro COEMHEHHUS cepa MOCTyMaeT B aTMoc(hepy U3 aHTPOIIOTEHHBIX UICTOUHUKOB?
a) H2SO4
6) SO2
B) MeSO4
r) H2S
1) SO3
5 B kakoii mociie1o0BaTeIbHOCTH MTPOUCXOAT XUMHUYECKUE TTPEBPAIICHUSI COSTMHEHHM cepbl B aTMochepe?
a) SO2 SO3 H2 SO4 MeSO4
6) SO2 MeSO4 H2 SO4 SO3
B) H2 SO4 MeSO4 SO2 SO3
r) SO2 H2 S H2 SO4 MeSO4
6 Kakas 13 npeacTaBieHHBIX SJHEPTETUYECKUX LIETIOUEK SABIISETCS CIOKHOMN?
a) KCEHOOMOTHK — BO3/[yX — YEJIOBEK
0) KCeHOOMOTHK — IT0YBa — PACTEHUE — YETIOBEK
B) KCEHOOMOTHK — BOJ[a — YEIIOBEK
') KCCHOOMOTHK — MTHUIIIA — YETOBEK
7 Kaxkoii Kj1acc 0TX010B Hanubosee ormaceH?
a) 1 kiacc
0) 2 xmacc
B) 3 Kjacc
T) 4 KJacc
8 Uto sABIsETCA IPUMEPOM JIOKAJIbHOTO MOHUTOPUHIA OKPYXKAIOLIEH PUPOIHOM cpenbl?
a) cucTeMa KOHTPOJIS 3arpsi3HEHUs BO3AyXa Ha MarucTpaisax
0) IpUPOTHBIC 30HBI
B) JaHAmAa(THRIC KOMIUICKCHI
I') IPOrHO3 3€MJIETPSICEHUN
9 Kakast 065acTh 3aHMMAET MEPBOE MECTO O BHIOPOCY BPEIHBIX BEUIECTB B aTMOCHEPY OT
CTaI[MOHAPHBIX HCTOYHUKOB?
a) KpacHosipckuit kpait
0) UensOuHcKas
B) MockoBcKkas
r) TromeHcKkas
10 3arps3HEeHNE OKpYXKAIOMIEH CpeIbl TTOJABISET CIOCOOHOCTD K .... CBOMX CBOWCTB
A) caMOpa3BUTHIO
b) camoouunmenuto
B) camopazpyenuto
I') camoBOCCTaHOBIIEHHUIO
11 Bo3zBparteHue B mpupoay TOM OrpOMHOM Macchl OTXOJI0B, KOTOpasi 00pas3yeTcs B Ipolecce
MIPOM3BOJICTBA M MOTPEOICHUS YEIOBEUECKOTO OOIIECTBA, 3TO ...
A) UCTOUYHUK U3MEHEHHUS OKPY KAIOIIEH CpeIbl
b) rnaBHBIN UCTOYHUK UCTPEOJICHUS OKPYIKAFOIICH CPEIIbI
B) raBHbIN UCTOUHUK 3arpsi3HEHUS OKPYIKAIOIEH Cpebl
I') BTOpocTeneHHBIN NCTOYHUK 3arpsSi3HEHUS OKPY>KAIOIIECH Cpeibl

12 ITocTynieHne B OKPY>KaOILyI0 CPEy HEU3BECTHBIX NIPUPOJIE BELIECTB U COEAMHEHNH, CO3JaBaEMBbIX B
IIEPBYIO 0YEPEb IPOMBIIUICHHOCTBI) OPraHUYECKOr0 CUHTE3a, TO. ..

A) IpOM3BO/ICTBEHHOE 3arpsiI3HEHNE OKPY’KaOIIEH Cpelbl
b) xauecTBeHHOE 3arps3HEHUE OKPYKAIOIIEH CPEIIbI
B) xuMHueckoe 3arpsi3HeHNE OKPY’KaroLEN Cpeabl



I') pusuueckoe 3arps3HEHUE OKPYKAIOLIECH Cpesibl

13 Kaxkoe 3arpsi3HEHHE TIpEICTaBIsIeT 0COOYI0 OMAaCHOCTH /I OKeaHa?

A) MuHepanbpHOE

b) vedtsHoe

B) npomsinieHHOE

I') GbITOBBIC OTXOBI

14 Kakoii okeaH 0oJbliie BCEro 3arpsisHeH He(Thi0?

A) CeBepno-JlenoBuThIit

b) Tuxwuit

B) Atnantuueckuit

I') Unauiickuii

15 Oxkwucs yrnepona (CO) u cepHucTsrii ra3z (SO2) — 3T0 OCHOBHBIE 3arpsI3HUTEIN
A) nutochepsl

b) armocdepnr

B) Tponocepst

I') ruapocdepst

Kmrou k otBeTaMm: 1-A; 2- A; 3-T'; 4- B; 5- A; 6- B; 7-A; 8-A; 9-A; 10-T'; 11- B; 12- b; 13-b; 14- B; 15- B;

Pedepar

Tema 1. MukpoOHbBIE KOMITIEKCHI TOYBEHHBIX HKOCUCTEM
1. Bo3HUKHOBEHHE SKOJIOTHU MUKPOOPraHU3MOB. 3HaueHne paboT u M. beliepunka.

2. Abnotnueckue (HakTopsl U UX BIUSHUE HA MUKPOOPTaHU3MBI. VIcToiab30BaHNne B MPAKTHUECKON
NeSITeIbHOCTH YeJIOBEeKa.

3. MecTormonoxeHne 1 MeCTOOOUTaHHEe MUKPOOPTaHU3MOB. [1OHATHE «IKOIOTHYECKHE HHUIITH B
MHUKPOOHOJIOTHH.

4. [Nonsitue cumbuo3za. CUMOMOTHYECKHE B3aUMOOTHOLICHHSI MEKIY MUKPOOPTaHU3MaMHU U BBICHTUMU
OpraHu3MaMmH.

5. [lonsiTe anTHOMO3a. AHTAarOHUCTUYECKHE B3aMMOOTHOIICHUS MEX1y MUKPOOPTraHU3MaMH U BHICIIMMHU
OpraHu3MaMmH.

6. [Tapazutusm u xumHanIecTBO. OCOOCHHOCTH MAPa3UTHIECKUX OTHOIICHUH MUKPOOPTaHU3MOB C
BBICIIMMU OopraHu3Mamu. Pob mapasutusma B 3BOJIOLNH.

7. DKONIOTHS MOYBEHHBIX MUKPOOPTaHU3MOB. ABTOXTOHHAS U aJUIOXTOHHAs MUKPO(IIOpa MOYBHI.

Tema 2. MukpoOHBIE KOMIUIEKCHI BOTHBIX 3KOCHCTEM
1. Dkonoro-Tpoudeckue rpynisl MUKPOOPTaHU3MOB.

2. O6mas xapakTepUCTUKa BOAHBIX MUKPOOPTaHU3MOB. DKOJOTHYECKUE HUILIM BOJOEMOB U
MUKpPOOHOJIOTHYECKHE TPOLECCHI, TPOTEKAIOUINE B HUX.

3. Ponb MUKpPOOPraHU3MOB B 3aILATE MOYBBI OT AHTPOINIOTEHHBIX 3arpsS3HECHHI.

4. MeTozbl U3y4yeHHUs! akTUBHOCTH MUKPOOPTIaHNU3MOB B IIPUPO/IE.

5. MonekyinsipHasi 5K0JIOTUsI MUKPOOPTaHU3MOB.

6. Mcnionb30BaHME TEHETUYECKUX METOIOB JUISl U3yUEHUS! IPUPOIHBIX COOOIIECTB MUKPOOPTaHU3MOB.
7. l'enetnyecku MOaUGUIIMPOBAHHBIE MUKPOOPTaHU3MbI i UX UHTPOIYKIUS B IPUPOAHbBIE [IEHO3HI.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpockl 3auera (I1K-2)
1. ITouBa kak cpena OOMTaHHSI MUKPOOPTaHU3MOB.
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2. BnusaHue GpakTopoB cpelibl Ha JKU3HEAEATEIIbHOCTh MUKPOOPTaHU3MOB B ITOYBE.
3. OcHOBHBIE IPYyMIIbI TOYBEHHBIX MUKPOOPTaHU3MOB (O6akTepuu, rpudbl, MPOCTEHIIINE, BUPYCHI).
4. 3ak0oHOMEpPHOCTH (QYHKITMOHUPOBAHMSI MUKPOOHBIX MOIYJISIIUNA B TIOYBE.

5. Munepanu3anus BelecTB MUKpOOpranuzMaMu nouBbl. OcOOEHHOCTH MPOLECCOB B a3POOHBIX U
aHadPOOHBIX YCIIOBHUSX.

6. YyacTtue MUKpOOPraHH3MOB B Ipoliecce I'yMycooOpa3oBaHusl.

7. B3aMMOOTHOIIIEHUSI MEK]y MUKPOOPTraHU3MaMH.

8. BzanMoOTHOIIEHNE MUKPOOPTraHU3MOB U BBICIIMX PACTEHUH.

9. Dxonoro-reorpaduyeckoe pacnpeneaeHne MUKpOOPraHM3MOB B TIOYBE.

10. Metozp! uccienoBaHus MOYBEHHBIX MUKPOOPTaHU3MOB.

11. Bona kak cpena oOUTaHHsI MUKPOOPTaHU3MOB.

12. Pa3BuTHE MUKPOOPTaHU3MOB B BOJIOEMAX M BaXKHEUIINE (PaKTOPHI BO3JCHCTBUS CPE/IbI.

13. PacmpeneneHre MUKpPOOPTaHU3MOB B BOJIOEMaX: OAKTEPHOIIIIAHKTOH, MUKPOQIIOpa TOHHBIX
OTJIOKEHUH, IEPUPUTOH.

14. Muxkpoduiopa o3ep u Bogoxpanuiuil. Mukpodiopa pek.
15. Muxkpodopa Mopel 1 OKEaHOB.

16. Ponb MUKpPOOpPraHM3MOB B MPOAYKTUBHOCTH BOJIOEMOB.
17. Metozp! uccieqoBaHui BOIHBIX MUKPOOPTaHU3MOB.

Tunosble 3axanus s 3a4era (IIK-2)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka T s— JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn
JOCTHIKCHHUSI PE3yIbTaTa)
«3aU4TEHOY I1K-2
(50 - 100 6amoB)
«HE 3aYTCHO» I1K-2
(0 - 49 Gannos)

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIUN CaMOCTOSTEIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOECIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIHUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:



- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. EmueB B. T., Mumyctun E. H. O6mas mukpoobuonorus : YueOHuk 11 By30B. - Mocksa: FOpaiit, 2020. -
248 c. - Teker : anexrpouusiii // DBC «FOPAWT [caitr]. - URL: https://urait.ru/bcode/452965

2. 3BepeB B.B., boituenko M.H. Mukpo6uosnorus : yue6uuk. - Mocksa: [D0OTAP-Menua, 2022. - 616 c. -
Texct : onextponnbiii // OBC «Koncymbrant cTynmeHTa By3a W MenBy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970463963.html

3. 3ro3una, O. B., Ilemkona, E. B. O6mas mMuxpobuonorust : 1abopaTopHbIi MpakTUKyM. - Beck cpok
oXpaHbl aBTOpcKoro mpaBa; OOmas wmukpoOuonorus. - Tam6oB: TamOoBCKuil ToCynapcTBEHHBIH
texuuuecknii yausepcuret, ObC ACB, 2015. - 81 c. - Tekct : anexkrponnsiii / [IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/64136.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. HetpycoB A. . Dkoi0rust MUKpOOPTaHU3MOB : YUeOHHUK [T OakanaBpoB. - 2-e u3ll.. - Mocksa: KOpaiir,
2019. - 267 c. - Tekcr : snexrponnsiit // IBC «KOPAUT» [caiit]. - URL: https://urait.ru/bcode/426136

2. Becenosckuit C. 0., ArompnoB B. A. MukpoOuonorus, caHWTapusi, TUTHEHA W OHOJOTHYECKas
0€30macHOCTh Ha MHUIIIEBOM MPOU3BOJICTBE : YueOHOoe mocodue /i By30B. - Mocksa: FOpaiit, 2021. - 224 c.
- Teker : anexrponnsrii // DBC «FOPAUT» [caitr]. - URL: https://urait.ru/bcode/48183 1

3. Emues B. T., Mumyctun E. H. MukpoOuosnorus : Y4eOHUK JUIs BYy30B. - UCHOp. M JIOI; 8-€ U3.. -
Mockpa: FOpaiit, 2021. - 428 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/468659

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX UM HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIETO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIBHON PabOThl YKOMITJIEKTOBAHBI KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.
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Jlnst mpoBeeHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUeHHE:

Microsoft Office [Ipodeccronanshsrii mioc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: momureMmarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauHbiX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnunoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
7. Hayunast snexkrponHas 6ubmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3HaHus. — URL:
https://www.monographies.ru

9. [Tnardopma Nature . — URL: https://www.nature.com/siteindex

10. ITnargopma Springer Link. — URL: https://link.springer.com

11. Tlpe3unentckas oubmorexka nmenn b.H. Enprinnaa. — URL: https://www.prlib.ru
12. Poccuiickas rocynapctBenHas oubnuoreka. — URL: https://www.rsl.ru

13. Poccwuiickast HarimonanbHast Oubmmoreka. — URL: http://nlr.ru

14. ®enepanbHoe xpanwnuine «EguHas kommekmus 1mudpoBbIX oOpa3oBaTenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

15. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru

16. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

17. KOpaiit: snexTpoHHO-0nbaunoreuHas cuctema. — URL: https://urait.ru

JIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JEHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



