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romy B coorsercTaiy ¢ Tpebosanuamu OI'OC BO Gakanaspuat no Hanparienmio
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AHHOTanMs pado4yeid IPorpamMmbl

JucuunnuHa «JlecHble TOYBBI» BXOAUT B  YacTh, bopmMupyemyio
y4acTHUKaMHU 00pa30BaTeNIbHBIX OTHOIICHUM; SBISETCS AUCUUIUIMHON MO BBIOODPY
OIIOII 6akanaspuara no HanpasieHuto 06.03.02 «IlouBoBeneHue» U peannsyercs
Ha OnosornyeckoM (akynsrere JII'Y xadenpoii [louBoBeneHusl.

ConepxaHne NMCHMIUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBSI3AHHBIX C JIECHBIMH
II0YBAMM:, TIOYBEHHBIN NMOKPOB JecHbIX bI'L[, 1OuYBBI M TpaBSHOU APYC JECHBIX
BI'll, pomp pacteHwii B TOYBOOOPA30BAHMM, HAPYIICHHE CJIOKEHUS IIOYB,
0COOCHHOCTH (HOPMUPOBAHUS JIECHBIX MOYB, THII Jieca U MOYBHI, BIUSHUE MOYBHI Ha
pPOCT JIepeBhEB, IOYBA M BOJHBIN PEXHUM JIECHBIX OMOTEOIEHO3, PACXO0Jl BOJABI U3
IIOYBBI, PACIIPEACIIEHUE BOJBI B OYBax JieCHBIX bI 1], muTaTenbHblid peKUM JIECHBIX
[I0YB, COJICPKAHUE MMUTATEIBHBIX BEIIECTB B IIOYBE, METOABI U3YUYCHHS TUHAMUKU
NUTATENBHBIX BEIIECTB B II0YBE, POJIb NOYBHI B JIeCHOM BI'L], onieHka CBOMCTB 1OYB
B bBI'Ll, ocHOBHblE OHOreoLEHOTHUYECKHE (YHKIMHU TOYB, pPOJb IOYBBI B
TpaHcopMallM OPraHUYECKOro BEIIECTBA, (pepMEHTaTHBHas M KaTaJUTUYECKas
AKTUBHOCTH IOYB, JIMHAMMKA BBIJCICHUS YTJIEKHUCIOTO ra3a JIECHBIMU IOYBaMH,
MOYBBI B MApPKOBBIX (PEKPEALMOHHBIX) JIECaX, 3BOJIOLMS CTPYKTYPhl MOYBEHHOIO
nokpoBa. /lucuunnuHa HaireneHa Ha (GOPMHUPOBAHHWE KOMIIETEHIUH BBITYCKHHUKA!
OIIK -2.

[IpenonaBaHue IHUCHMILIMHBI MPEAYCMATPUBAECT IPOBEACHUE IMPAKTHUYECKUX
3aHATUN, CaMOCTOSATENbHOM  paboThl. Pabouas mporpamma  AMCHUIUIMHBI
OpEeIyCMaTpUBAET NPOBEIEHUE CIEAYIOIIUX BHUIOB KOHTPOJII YCIEBAEMOCTH B
(dopmMe: KOHTPOJBHON PabOThl, YCTHOTO OMPOCAa M UTOTOBBIM KOHTPOJb B (opme
3a4era.

O0beM TUCHUTUIMHBL 2 3a4€THBIC €AUHUIIBI WK 72 akaJeMUYEeCKUX Yaca M0 BHIaM
Y4EOHBIX 3aHSATUM.

VY4eOHble 3aHATHS dopma
Cem B TOM YHCJIE MIPOMEKYTOU
KonTakTHas pabota obyuarormuxcst ¢ | CPC, | arrecrauun
IperoiaBaTesieM B (3aueT)
Bee | Beer U3 HUX TOM
ro o Jlek | JTabopat | ITpaktu | KCP | koncyn | €aMO
WU | ODHBIC | YECKHE pramuu | ©
3aHsTUs | 3aHATH pad
s
5 72 |36 |18 |- 18 36 3a4er




1. Ilesin ocBOEHUS TUCHMILIMHBI
[lenbl0 W3y4YeHUS JUCHMIUIMHBI SBJSIETCA: O3HAKOMJIGHHE CTYJEHTOB
MPUHIIUIIAMU W3YYEHHUS JIECHBIX MMOYB, M3YYHUTh (PU3MKO-XUMHUYECKHE CBOMCTBA
MOYBKI C IIEJIBIO BBISBIICHHS 0OoJiee TJIOJAOPOJAHBIX YYACTKOB JIJISl BBIPAIIUBAHUS
JIECHBIX KYJBTYP.
3ajauamMu  TUCHMIUIMHBI SBJSIIOTCS: (POPMHUPOBATH y CTYACHTOB IPEJICTABICHUE O
JIECHBIX  TIOYBaX, 3aKOHOMEPHOCTSIX  HMX  paclpOCTpaHEHMs, TEHE3HcCe,

JIECOPACTUTEIBHBIX CBOMCTBaX MOYB, O TMOYBEHHOM IIOKPOBE, O POJIM MOYBHI B
necHoMm BI'LI.

2. Mecto nucuumiunbl B cTpykrype OIIOII 6akanaBpuara

Hucrumnaa «JlecHsie mouBs Bxoaut B yacth OITOII, hopmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOUIECHU; TUCIUIUIMHA IO BEIOODY,
no Hanpasiennto 06.03.02. — « [TouBoBeneHue».
JIaHHBIN KypC ABISECTCS OAHUM U3 BAXKHEUIIINX IPU U3YUYEHUHU JUCIUTLIVH
« boranukay, « buonorus pacrenuit», « Mukpoouonorus». « [louBoBeneHue».

B Hell oTpakeHO COBpEMEHHOE MPEACTABIECHUE O COCTOSIHUU IMOYB JecoB. Kypce
oO1elt TpynoeMKocThio 72 vaca (2 3a4. en.) yutaercs Ha 4 Kypce 00y4yeHus B 8
CEMECTpE, BKIIFOYAET JIEKIUHU 18 4acoB, MPaKTUYECKUE 3aHATUS B KoaudyecTBe 18
4acoB U caMOCTosiTelbHas paboTta 36 yacoB. 3aBepiraeTcsi Kypc 3aueToM. Bec
Marepuasl CrpylnmupoBaH B  Tpex dacTsaXx. PaccMOTpeHbl BOMpPOCH O
JIECOPACTUTEIBHBIX CBOMCTBAX JIECHBIX MOYB, IOYBEHHOM MOKpOBE JecHbIX bI'1].
PaccmoTpeHsl BONpoChkl O POJIM pacTeHUM B MOYBOOOpPA30BaHUM, OCOOCHHOCTH
BO3JICHCTBUSI pa3HbIX KOMIOHEHTOB JecHbIX BI'Ll Ha mouBy, 00 0COOEHHOCTSX
dbopMHpOBaHUS JIECHBIX TOYB. TakKe pPacCMOTPEHBI BONPOCHI O TOYBE H
BOJIHOTO pexkuma bI'T].

3. Komnerenunu oOy4awmerocs, ¢GopmupyemMbie B pe3yJibTaTe OCBOCHHS
AUCUMILTHHBI/ MOAYJIA (epeYyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHHs )

Konx m Kox u wnHaumenoBanue| Iliianupyembie IIpouenypa
HAMMEHOBAaHUE HHAUKATOPA AOCTHKEHUS | pe3yJibTaThl 00y4eHHUs | OCBOCHUSA
KOMIIeTeH UM KOMIIeTEeH Ui (6

u3 OIIOII coomeemcmeuu ¢ OI1OII)




OCHOBBI U3YUYCHHU IIOYB.

OIIK-2 OIIK-2.1 3Haer: Hay4dHbIE | Y CTHBIA OIIPOC.
Cnocoben Ipodeccronanusm B | OCHOBBI (DOPMHMPOBAHHUSA | [[cHLMEHHBIN
VICIIOJIB30BATh B | TCOPETUYECKON U 1 QYHKUHOHHPOBAHHS orpoc.
PO eCCHOHANIBHOM | IPAKTHYECKOM o9B,  TCOPCTHICCKUE
TESTEIbHOCTH JESITeIPHOCTH Kak ocHopa | OCHOBPI IBOJIOLHH
TEOpETHYECKUE U | PYHIAMEHTAIBHBIX TIOHB,;
IPaKTHYECKUE JWCIUIUINH TIOYBOBeIeHHs | ) MeeT: OIIPEACINTD
OCHOBBI (dakTophI
(byHIaMEHTAIBHBIX O4YBOOOpa30BaHUA,
JUCHUITIINH TUIIBI
TIOYBOBEICHUS IOYBOOOPA30BATEIHHBIX
TIPOIIECCOB.
Baaneer: METOJaMU
U3YyYCHUS TI0YB u
TJIABHBIM u3 HUX
poUITHHBIM KaK

4. O0beM, CTPYKTYpPA U COJiepP:KaHue JUCHUIIJINHbBI
4.1. O0beEM IUCHUIUIMHBI COCTABIAET 2 3a4ETHBIE €IWHUILI 72 aKageMUYECKUX

yaca. dopMa NpoOMEKYTOUHOTO KOHTPOJIS AUCHUIUIMHBI - 3a4€T B 8 CEeMecTpe.

CyMMapHO 10 JUCHUIIIMHE MOXHO ToyuuTh 100 0amioB, U3 HUX TeKyIas pabora

oneHuBaercs B 50 Oamios,
MuHuMaIbpHOE KOJUYECTBO IS AOMYyCKa K 3a4eTy 31 Oai.

4.2. CtpyKTypa AUCHUATIINHBI

uToroBas (Gopma KOHTPOJSA -

B 50 OaJuios.
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Mopynsb 1. JlecHble MOYBBI

1. | JlecopacTutenbHble 5|11 |22 6
coooI1ecTsa u
JIECHBIE TTOYBBI

2. | IlouBeHHbii mokpoB |5 |2 |2 |2 4 KonTtpomnpHas
necHbIX BI'T] paboTa, YCTHBIU

omnpoc.

3. [[TouBa U 5|1 |22 6 KoHntposbHas

BOJIHBIN paboTa, YCTHBIU
pexuM secHbIX bI'L] OIIpoC.
4 Pacxon Bozbl 5 2 2 |2 4 KonTtponbsHas paboTa,
U3 MOYBBI YCTHBIM OMpOC.

Htoro o Mmoaymto 8 I8 20 36

Mopyib 2. IIuTaTenbHbIl PEKUM JIECHBIX MIOYB

5. [urarempupmi 5 |1 4 2 4
PEXKUM JIECHBIX
mouB.MeToabl
W3YUYCHHUS
TUHAMUKH
MTUTATETHHBIX
BEILIECTB B
MOYBE

6. |Pomp mouBer B(D |2 2 2 4 Kontposnbhas pabora,
necHoM bBI'L{ YCTHBIN OIpOC.

7. |OcHOBHBIE 5 |1 2 4 4 KontponwHas paboTa,
OMOreoeHOTHY YCTHBIN
eckue QyHKITUU o1mpoc.

TIOYB

8. |OueHka CBOMCTB 2 2 2 4 KontponbHas paboTa,
nmouB B bI'T] 5 YCTHBIN OIPOC.

Ntoro nmo Momyto 10 |10 16 36

36




BCEI'O: 72 4 18 |18 36

4.3. Conep:xkanue TUCHUIUVIUHBI, CTPYKTYPHPOBAaHHOE MO TeMaM (pa3jiesiaM)
4.3.1 Cooepircanue 1eKyUOHHBIX 3AHAMUI RO OUCUUNTIUHE

Mogayas 1. JlecHble MOYBBI

Tema 1. JlecopacTuTe/ibHbIE CBOMCTBA MOYB

Jlecuple TOYBBI OBIBAIOT CaMble pa3Hble — OT MEP3JOTHO-TACKHBIX [0
KpacHO3eMOB U JaTepuToB ((deppasiuTHBIe W  JpyrHe TpOomuveckue). Apean
WHJICKCOB OYEPUMBAETCS MHIEKCOM CyXOCTH 2/5-4/5. OHHM BCTpeyaroTcsi MOYTH BO
BCEX KIMMAaTHYECKHUX IosicaX, B TOM YHUCIJIE B TOPHBIX cUcTeMaX. MHorooopasue
OPUPOJHBIX YCJIOBUNW M TOYB JieJaeT OECIOJIE3HbIMU IONBITKM OOBEAMHUTH HA
OCHOBAaHWM «PYTHHHBIX» CBOMCTB BCE 3TH IIOYBBI B OJHY HaJ THUIIOJOTHYECKYIO
OOLIHOCTh, JIECHBIE MOYBBI PA3HOPOJHBI reHeTndecku. OHAKO pa3zHOOOpa3ue ux
IO3BOJISIET MHAYE IIOCTABUTH BOIIPOC: TOYEMY IOUYBBI IPUTOJHBI ISl IPOU3PACTAHHUS
Jeca, Kakue oOue 1y BceX HUX (PaKTOpbl CIOCOOCTBYIOT (HOPMHUPOBAHMIO JIECHOM
ouoreocepni? EcTh psan oOmMX I BCEX yKa3aHHBIX TOYB JIECOPACTUTEIBHBIX
CBOMCTB, MO3BOJSIOIIMX Npou3pactark Jjecy. K Takum CBOICTBaM OTHOCSTCS
BOJHBIA pexuM mouB. [Ipu XapakTEepUCTHKE JIECHBIX IOYB JIECOBOABI OOBIYHO
YHOTPEOISIIOT ~ TEPMUH « JIECOpPACTUTENIbHBIE CBOMCTBa», T.€. CBOWCTBa
OJIaronpusATCTBYIOIUE POCTy Jieca. EcTh pad oOmux i BCEX yKa3aHHBIX TOYB
JIECOPACTUTEIBHBIX CBOMCTB, NO3BOJISIOIIMX Ipou3pactaTe Jiecy. K Takum
CBOMCTBAM OTHOCAT BOJHBIM PEXUM I0YB. BOAHBIA pPEXUM IECUYAHBIX IIOYB B
CTensIX OnarompusiTeH IJig MPOM3PACTAHUS HU HUX COCHAKOB. biarompusitcTByer
pocTy Jeca HeWTpalibHas WM Cl1a0OKUCasi peakuusi MOYB, XOTs Obl BEPXHUX
TOPU30HTOB. BhIleneueHHOCTh TOYBEHHOU TOJIIN OT M30BITKA JETKOPaCTBOPUMBIX
CoJiel — TaKkKe 00s13aTeIbHOE YCIOBHE ISl MPOU3PACTAHUS TIOYTH BCEX JIPEBECHBIX
nmopoxa.. B y3koM cCMbICIE TOA JIECOPACTUTENBHBIMU  CBOWCTBAMH JIECOBOJIBI
MOHUMAIOT OOHMUTET( KAaKOW BBICOTHI B CIIEJIOM BO3pAacTe JIOCTUTAIOT JIaHHbIE
JIEpEBBSl HA U3y4aeMbIX NIOUBaxX). B cBsA3u ¢ paboTamu Mo JIECOBBIPAIIMBAHUIO, JAXKe
0e3JIeCHBIX pailoHax Ha UCXOJHO HEJIECHBIX MO0YBAX, BO3HUKIIA MOTPEOHOCTH BBECTU
MOHSITHE: JIECOBO30OHOBUTEIbHBIE CBOMCTBa MOYB. Ha psine mouB nepeBbs MOTYT
JOCTUTaTh MaKCHUMaJIbHOW BBICOTHI, JaBaTh HEOOJBINONW MPUPOCT U YYBCTBOBATH
ceOsl BIOJIHE XOPOUIO. 3HAYMT, JIECOPACTUTENbHbIE CBOMCTBA 3THUX IIOYB BIIOJHE
XOpOILIO W OJIarompusTHBL Ui POCTa M Ppas3BUTHs JepeBbeB. B To ke Bpems
€CTECTBEHHOI'O CEMEHHOTI'O BO30OHOBJICHHSI TaHHOM JIECHON MOPO/IbI Ha 3TUX MOYBAaX
MOKET HE OBITh U3-32 KOHKYPEHIIMU €CTECTBEHHON NUCKOHHOM PaCTUTEIBHOCTH.
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Tema 2. IlouBeHHbIIT MOKPOB JecHbIX BI'L{

JUIsL JeCHBIX II0YB B HX €CTECTBEHHOM pAa3BUTHUU XapaKTEPHbl IOCTOSHHO
IpOTEKAIOIIHUE Mpolecchl: qudpdepeHranys 1oYB M0 TOPU30OHTAIN U BEPTUKAIH, A
TaK)K€ TOMOT€HM3alMs MMOYBEHHOro npoduid. JAuddepeHunpyrorcs MOYBBl HOJ
BO3JIECTBHEM OHOI€OLIEHOTUYECKOTO MOJII OPraHn3aTopa CUCTEMBI — JIEPEBA.

Ono nepepacnpenenseT NOoCTyIUIEHHE OCAKOB, B TOM YMCJIE PACTBOPEHHBIE B HUX
BELIECTBA, ONaaa, COMHEYHOU sHeprud. [losTomy yxke 3apaHee ciemyeT 0KHIaTh
MU3MECHEHMS CBOMCTB IIOYBBI IIO paguycy NapLeUlbl 10 Mepe YIAJIeHHs OT ee
opranusaropa saudukaropa. JuddepeHunanus 1ouBbl 0 TOPU3OHTAIN IPUBOIUT
K YepelOBaHUIO B Ipelesax TOPU30HTa MOP(OHOB C Pa3HBIM COJIEpP)KaHUEM
OOMEHHBIX OCHOBaHUM, T'ymMyca, WIHCTBIX YacTUL M Jp. B €JOBOW Napuesie
coJiepKaHue rymyca B ropu3oHTe Al OKOJIO CTBOJIA YACTO BBIILIE, YEM MOJI CPEIHEN
4acThI0 KPOHBI, 1 HECKOJIbKO OOJIbIIE HAa €€ rpaHuue. Bosne crBona conep:kaHue
ryMyca BbILIE TaK)Ke B AyOOBOl M OCMHOBOM mapieiax. TpaBsSHUCTbIE paCTEHUS U
MXH TaK)XE CO3/1al0T OMOre€OleHOTHYECKHE TO0JIsl, HO OHU COCTaBIIIOT B JUAMETPE
OT HECKOJBKHX caHTUMETpoB 10 10-20cMm, 10O3TOMY CBOWCTBEHHass UM
aHU30TPOIMHOCTh OOBIYHO HE YUMTHIBAIOTCA. MOXOBOI MOKpOB o0Opa3yer eauHoe
,HEPACUICHEHHOE I0JIe, YTO TAKXKE OTJIMYAET €ro OT OHOreOLEHOTHYECKOIO IMOJIs
JepeBbeB. be3ycloBHO, TpaBsSHOM IIOKPOB OKAa3bIBAaCT 3aMETHOE BIIMSHUE HA
CBOKCTBA JIECHBIX ITOYB.

Tema 3.I1ouBa 1 BoaHbIH peskuM JecHbIX BI'T]

['maponoruueckass poisib jeca. B 1enoM 3Ty poiib BUIAAT B TOM, 4YTO JIEC
MHTEHCU(UIIMPYET TPAHCIUPALIUIO, YMEHbIIAET (PU3NUECKOE UCTIAPEHUE U3 MOYBHI,
MEePEBOJIUTh MOBEPXHOCTHBIM CTOK BO BHYTPHUIIOYBEHHBIM W MPU ITOM 3aMEIJISCT
€ro, 4YTO CHocoOCTByeT Oojiee NOCTOSHHOMY JEMCTBUIO HMCTOYHUKOB. B
OTIPE/ICICHHOM YacTH JIECHOM 30HBI (Ha paBHUHAX) JIEC MOTPEOJISIET 3HAUYUTEIIBHO
OoJIbIlIE BOJIbI, YeM TPABSHUCTAS PACTUTEIBHOCTh, U CBEJICHHE €Tr0 MPUBOIUT K
BPEMEHHOMY WJIM JlaX€ TMOCTOSHHOMY 3a00JauMBaHUI0 TeppuTopuu. bombinoe
3HAYCHUE UMEET BOJHBIA peXuM B JiecHBIX BI'Ll- ocoOeHHOCTH TTOBEIEHHS BOIBI B
HUX, BOAHBIM PEKUM JIECHBIX MTOYB U €r0 MECTO B BOJAHOM pexkume Jjieca. Cyxou ,
CBEXXHUU, BJIAXKHBIA U IpP. TUTPOTOINBI, KAK M OLEHKA MPOTOYHOIO M 3aCTOMHOIO
peXrMa YBIIa)KHEHUS, COCTABIIAIOT AJIEMEHTHI BOJHOTO PEXUMa JIECHBIX MOYB. J/[Be
OTJIMYUTENIbHBIE OCOOCHHOCTH MOCTYILJICHUSI OCAJIKOB B JIECHBIC TTOYBKI. [[epeBbsi u
3a/iepKKa 4yactu ocaikoB 16-50%, a otaenbHbIe TOpo bl 100% (ripu onpeaeneHHOM
WHTEHCUBHOCTH JTOXK/Is1). 3aJIep>KUBAHUE BOJIBI U «BJIATOEMKOCTHY» PACTUTEIHLHOTO
MOKpOBA.



Tema 4. Pacxoa Boabl U3 MOYBLI

Paznmuuns B OMOJIOTMYECKUX CBOMCTBAX pPAaCTEHUHN MPHUBOMIT K CYIIECTBEHHOMN
pasHuile B TOTpeOIeHUH BObI U3 MOYBbI. CleA0BaTelIbHO, B MPEeiax OJHOrO THUIIA
jJeca JOJDKHBI OBbITh pa3Nuyusi B JIMHAMHMKE BIIQXKHOCTH IIOYB, CBSI3AHHBIE C
napueiipHOM CTPYKTYpOM Tuma Jeca. 3apaHee MOXHO OXHUJAaTh, 4YTO MO
napieiyiaMd, Cc(OPMUPOBAaHHBIMH JIMCTBEHHBIMM W  XBOWHBIMU  TOPOJIAMH,
BJIQXXKHOCTb TIOYB pa3Hasi, KaKk U pacxoJi BOJIbl B T€YEHHE BET€TAllMOHHOTO MEPUO/IA.
B nepByto nosioBUHY JieTa HE 3aMETUM JJOCTOBEPHBIX Pa3IMYMi BO BIAXXHOCTHU MOYB
MOJ] pa3HbIMM NaplEUIaMU, HO B aBICyCTE€ OHHU MPOSBISIIOTCS YK€ OTUYETIMBO
HE3aBUCUMO OT TUAPOTEPMHUUECKOTO PEXKUMA roja.

YeTtko mnpocnexuBaeTcss OoJbllas HCCYIIEHHOCTh Topu3oHTOB A2 u A2B
JIEPHOBO- MOA30JIUCTHIX MOYBAaX B €JOBBIX MaplEiliax, YeM B JYOOBBIX, COCHOBBIX
(MockoBckas ob6nactb). K aBrycty mouBa OoJjiee BiakxHas B €JIOBO-OCOKOBOM
napueiie. OIHM U T€ XK€ MOYBHI(B JAHHOM CIIydae JI€PHOBO- IOJ30JUCTHIE,
MockoBck 00J1) 1OJA €JIbHUKAMH MEHEE BIAXKHbIE, YeM TMoj JayOpaBamu,
cleA0BaTeIbHO, 37€Ch pacxoj Boabl Bbimie. Ilocie 3acyxu (MockoBckas 00m),
pacxoa BOAbI oA Oepe3od ObUT TakoW ke, Kak MOJA €JIbl0 MPU OOBIYHOM ISt
perroHoB noroje(okoso 130MMm), enb yBenuumiia cBoit pacxon Ha 20-50mm. Takue
pacTEeHHs KaK TUITHOBBIE MXU, HE BBIJEPKAIA 3aCyXH U MHOTHE MIITUCTHIE MapIIEIIbI
NEpECTaau CYIIECTBOBATh. JTO CBUIETEIBCTBYET O TOM, YTO B KOHKYPEHTHOMU
O6oprOe 3a Bnary jaepeBbs B JiecHbIX BI'Ll onepkuBaroT mobemy Haa TpaBSHBIM
MOKPOBOM.

MogayJib 2. IluTtaTenbHbIN PeKUM JIECHBIX IO0YB.
Temal.lluraTe/IbHbIN pPe:KUM JECHBIX NOYB.
MeToabl U3yuyeHHUs JTMHAMMKH NMUTATEJIbHBIX BEIIECTB B MOYBeE

HpeBecHble pacTeHus U OMO(DUIIBHBIC BEIIECTBA, HEOOXOIUMBIC IS JKM3HU HX
aJEMEHTHI: a3oT, ¢docdop, Kaauih MarHui Kene3o cepa W Ap. YHCIO 3THX
AJIEMEHTOB HEMPEPHIBHO PACTET, HO YacTh MX HEOOXOJUMa PACTEHUSIM B TaKHX
MHKPOJ103aX, YTO B OOBIYHBIX YCIOBHUSIX UMH MOXHO TMpeHeopeub. A30T, dochop u
KaJIMi NOTpeOsIOTCS PaCTEHUSMU B OOJIBIIMX KOJUYECTBaX, a COJCpP)KaHUE UX B
MOYBE, OTHOCUTEIHHO HU3KOE, MPUYEM MOCTYIIJIEHUE TUX JJIEMEHTOB B MOYBY -
poIriecc OMOJOTUYECKUMA. A30T TJIABHBIM oOpazom MOTJIONIAETCS
MHUKpPOOpPraHM3MaMU W3 BO3/yXa, 3aT€M UCIOJb3YETCAd PpACTEHUSIMH M 1O
TpoUYECKOM IIeNMU TMOCTYyNaeT YaCTUYHO CHOBAa B BO3[yX, YaCTUYHO B TIOYBY.
®dochop coaepKUTCS B TOPHBIX IMOpPOAAX, HO B MajoM KOJHMYECTBE, PaCTEHUS
KOHIICHTPUPYIOT €ro B nouBe. Coliep)KaHue Kajaus B OYBE OOBIYHO JJOCTATOYHOE-
1-2%, 3TO B HECKOJBKO pa3 Oosbine, yeM azota u ¢ocdopa. Kammii npencrasiexn
MaJIOJOCTYITHBIMM B OCHOBHOM MHHEpAJlaMM — TMOJIEBBIMM IIMaTaMU. AHAJIU3
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OT3BIBUMBOCTH CEJIbX03 PACTEHHH Ha YHOOpEeHHWs MOKas3aji, 4To a3oT, Gocdop u
KaJIWH — 3TO TJIaBHBIC JJIEMEHTHI, BHECEHHE KOTOPHIX JAeT OOJBIIYI0 MPHOABKY
ypoxkasi. Psmg nieMeHTOB, HEOOXOIWMBIX PACTEHUIO, COICPKHUTCA B IOYBE B
JAOCTAaTOYHO JOCTYITHBIX COCIUHECHUSX, M WX BHOCAT JIHMIIL TOTAA, KOTJAa HAJI0
OBICTPO ¥ PE3KO TIOBBICHT BBIXOA (UTO Macchl. JIeCHbIE  MOpPOIBI B CBOMX
(OTOCHHTE3UPYIOMNX OpraHax (XBOeE, JUCTBAX) coaepxar azorta 1-3%, docdopa
0,3-0,7%, xamus 0,6-2%. YuuTbIBas €XErOAHBIA MPHUPOCT (PUTOMACCHI B JIECHBIX
BI'll, cneayer mpu3HaTh, 4TO MX MOTPEOHOCTH B 3JEMEHTAX MHUTAHHS JTOCTATOYHO
BEJIMKA M HE YCTYMAEeT MOTPEOHOCTH CEIbX03 KYIBTYP.

Tema 2. Posb mouBsbl B 1ecHom BI'L]

OrueHka poiu MoYBkl B xU3HU JiecHOro bI'l] — oHa 13 caMbIX CIOXKHBIX 33724
nouBoBeseHus. [louBa, kKak (QYHKIMS TISATH M3BECTHBIX IMOYBOOOpa3oBartelei
(MaTepuHCKas 1Mopojia, KIIMMar, pesbed), OpraHu3Mbl, BpeMs ), CKPBITO IIPUCYTCTBYET
JaXke B TE€X CIydasiX, KOT/Ia 3aBUCHUMOCTH CTPOsTCs 0e3 ydeta ee. [IpoyKTUBHOCTD
(UTOIIEHO30B OIpeesieTcsl B IEPBYIO oOuyepelb KIMMATHUYCCKUMH (akTopaMu
(ocamku, TemmepaTypa) B TO K€ BpeMs CBs3b IMOYBBI C ITUMH ke (pakTopamu
MPUBOAUT K TOMY, UTO, AlMPOKCUMHPYS 3aBUCUMOCTh MEXAY MPOAYKTUBHOCTHIO
dbuToneHo3a (MK, CpeIHUM IPUPOCTOM JIEPEBHEB B JIECY) U KIIMMATOM, YUYUTHIBAEM
Y TIOYBY, Ja)K€ HE BBOJII €€ YpaBHEHHE. TaKoe «CKpBITOE» MPUCYTCTBHUE JPYT B
npyre (HakTopoB, ONPEACISIONIUX PA3BUTHE M MPOAYKTUBHOCTH (DUTOIECHO3A,
MO3BOJISIET YNPOCTUTh MOJEIN 3aBUCUMOCTH MPOAYKTUBHOCTH OT TPHUPOTHBIX
YCJIOBUH, CTPOUT HUX I10 OT/ACIBbHBIM (paKTOpaM, HEe BKIIIOUAs APYTHE.

Ponb mouBsl B OMOTeO1IeHO3€ MPOSBISETCA HE TOJIBKO B 00ECIICUEHUH TEKYIIETOo
npupocta. Yepes Hee NPOXOAUT OONBIIMHCTBO CBA3€H MEXIy JIpYrUMU
koMnoHeHTaMu BI'T]. PacTeHuss moriomarT W3 MOYBBI NMUTATEJIbHBIC BEIECTBA,
KOTOpPBIE IO TPOPUUECKUM, TTUIIEBBIM HEMSAM ((KUBOTHBIE, MUKPOOPTAaHU3MbI) CHOBA
BO3BpaiaroTcs B Hee. [TouBa kak Obl cBsi3bIBaeT Takue komnoHeHTsl bI'Ll, kak ¢uro
- 300-, © MUKPOOOIIEHO3.

Tema 3. OcHOBHBIE OMOreOLHEeHOTHYECKHE (PYHKIMHU N0YB

buoreoniennueckue (yHKIHMHM JIECHBIX MOYB cienyroumme: 1) ponb MOYBBI Kak
cpenbl OOWTaHWsS [JIsl PACTEHUWHM M SKUBOTHBIX; OHA  ONpENENseTcs TaKUMU
CBOMCTBAMU, KaK IUIOTHOCTb, MEXaHUYECKUIN COCTAaB, XapakTep CTPYKTYpbI, BOAHBIN
peXUM (PEXKUM BIIAKHOCTH);
2) poJib MOYBbI KaK UICTOYHUKA MUTATEIbHBIX BEIIECTB; 3Ta QYHKUHUS ONPEAEISIETCS
MHUHEPAJIOTMYECKUM U MEXaHUYECKUM (TPaHyJIOMETPUYECKHUM) €€ COCTaBOM, BOJO-
U BO3yXONPOHUIIAEMOCTBHI0, COPOLIMOHHON CIIOCOOHOCTHIO;
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3) poib TMOYBBI KaK XPAHWUTENS CIIOP M CEeMsIH; B 3TOM CJydae BaKHbI TaKKe
MEXaHUYECKUN COCTaB, BO3AYIIHBIA U BOJHBIN PEXKUMBI, BO3MOKHO, HEKOTOPHIE
XUMHYECKHUE CBOMCTBA;

4) ponp TOYBBI KAaK  HHTOKCHUKATOpa BPEIHBIX BEILECTB; OHA OIPEACIISICTCS
MUHEPAJIOTHYECKUM M MEXaHHUYECKUM COCTaBOM, COPOIIMOHHON CIIOCOOHOCTHIO,
XUMHUYECKUMU CBOMCTBAMHM, OT KOTOPBIX 3aBUCAT OapbepHbIE BO3MOKHOCTH TTOYBHI.
Otu 4eThipe (GYHKIUHA TOYBBI OMPENCISIOTCS HETOCPEACTBEHHO €€ CBOMCTBAMMU.
Hpyrue (QyHKIMHU, TTYCKOBOM MEXaHU3M CYKIIECCHEHM, CHTHaJl JIi CE30HHBIX
OMOJIOTHYECKUX TIPOIIECCOB W JAp., SBISIOTCS CKOPEE COCTaBISIIOIIUMH OOIIeH
dbynkiuu BI'LL, 3aBucsieit or kiumaTona u OMoIeHo3a.

Tema 4. Ouenka cBoiictB no4us B bI'l]

[Ipu onenke poau nouB B BI'Ll HeoOX0oaMMO BBIICINTh KOHKPETHBIC UX CBOWCTRA,
OTpENEIISIONIUE BIUSHUE HA JAPYrUe KOMIIOHEHTHI. B yueHHsIX 0 MECTOOOMTaHMSIX
AKICHTUPOBAHbI CIIEAYIONIME CBOWCTBA MOYB: MEXAHUYECKHM COCTaB, BOJIHBIN
peXUM U B HEKOTOPOH CTENEHW MUHEPAIOTMYECKHI COCTaB, OOYCIOBIMBAIOIIMMA
TPO(PHOCTh MOYB: MEXAHUYECKHUI COCTAaB, BOAHBIA PEXUM U B HEKOTOPOM CTENECHU
MUHEpAJIOTHYECKUi COCTaB, 00YCIaBIUBAIOIIMNN TPOPHOCTHh MOYB. MeXaHHUECKHt
COCTaB IIOYB OIpPEAECISECT MHOIME APYIrHMe€ HUX CBOMCTBA, TaKWE, KaK EMKOCTb
IIOIVIOLIEHUS, IUIOTHOCTh, ITOPO3HOCTh, BOJOIPOHUIAEMOCTh W JIp., BO MHOTUX
Clay4dass 3TOT CBA3b HE IMpsAMas, U II0 MEXAaHUYECKOMY COCTAaBY HEIb3sl TOYHO
IIPOTHO3UPOBATh T€ WJIM UHBIE CBOMCTBA.

XapakTepucTuka  MECTOOOMTaHUsS MO TPOMYHOCTU U BOJHOMY PEXKUMY HE
YYUTBHIBAET IUIOTHOCTh MOYBBI, HUIMYUE MPOCIOECK PAa3HOU CTENIEHU YIIJIOTHEHHOCTH
U IIp. OYEHb BBICOKAsI MOPO3HOCTh MOYKET MPUBECTH YCUIEHHOW BETPOBAJIBbHOCTH
JIEPEBbEB, A VYIUIOTHEHUE OTACIBHBIX TOPU30HTOB IMPEMSATCTBYET PA3BUTHIO
KOPHEBOM CHCTEMBl PACTEHHUM. YIUIOTHEHHE BEPXHUX TOPU3OHTOB YaCTO
COTIPOBOXK/IAETCSI Pa3BUTHEM KOpHEBOW T'yOku. Takum 00pa3oM , MIOTHOCTH TTOYBBI
CIEQyeT CUWTATh HApAAY C MEXAaHWUYECKHMM COCTABOM OJHHUM M3 BAaXKHEHIIUX €€
CBOMCTB; OT HEE 3aBUCAT ra3000MEH B CUCTEME MOUBa — aTMoc(epa, MOCTYIIIEHUE U
MEPEIBUKEHUE BOJABI, a TAaKKe 3amackl BOJbI B KOPHEOOUTAEMOM  CIIO€
(BJIaro€MKOCTb).

BaxxHple 1MarHOCTUYECKHE MPU3HAKH — €MKOCTbh TMOTJIOMICHHSI U COCTaB OOMEHHBIX
OCHOBaHHW. DTHU CBOMCTBA OTPaXalOT MEXaHUYECKUN U MUHEPAIOTMYECKHAM COCTAB,
cozepxkanue rymyca, pH 1moussl.
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4.3.2 Codeporcanue npakmuuecKkux 3aHAMUIL RO OUCUUNIUHE
Tembl npakTHYeCKUX padoT

Monayas 1. JlecHble MOYBbI Ko gac

Tema 1. Tema 1. JlecopacTuTeabHbIC CBOHCTBA I0YB

JlecHbie TOUBBI OBIBAIOT CaMbl€ pa3HbIE — OT MEP3JIOTHO-
TAaeXKHBIX JI0 KpPAaCHO3EMOB U JaTeputoB ((eppauiuTHbIE U
Ipyrue  Tpomuyeckue). Apeal  HMHIEKCOB  OYEepUYMBAETCSA
UHJEKCOM cyxocTu 2/5-4/5. OHuM BCTpedaroTcsi MOYTH BO BCEX
KIIMMaTUYECKUX T0Sicax, B TOM YHUCIE B TOPHBIX CUCTEMax.
Muoroo0Opasue NPUPOIHBIX  YCJIOBHM H  TOYB  JeJaeT
OECMONe3HPIMA  TIONBITKH ~ OOBEIUHUTHL HAa  OCHOBAHUH
«PYTUHHBIX» CBOHCTB BC€ OTH IMOYBBl B OJIHY HaJl
TUTOJOTUYECKYI0 OOIIHOCTh,  JIECHBIE TOYBBI Pa3HOPOIHBI
reHetTrudecku. OpHako  pa3sHOOOpa3ue UX TMO3BOJIIET HMHAUE
MOCTaBUTh  BONPOC:  TIOYEMY  T[OYBBl  MPUTOJHBI  JUIS
Mpou3pacTaHus Jieca, Kakue oOIue id BCeX HUX (HaKTOPbI
crocoOCTBYIOT  (popMHupoBaHHUIO JecHON Ouoreochepr? EcTh
psan oOmMX [JIi BCEX YKa3aHHBIX IIOYB JIECOPACTUTEIBHBIX
CBOWCTB, IMO3BOJIAIOIINX MPOU3PACTATH Jiecy. K Takum cBoMCTBam
OTHOCSITCSL BOAHBIM pexkuM mouB. [Ipu XapakTepuCTUKE JIECHBIX
MOYB  JIECOBOABI  OOBIYHO  YHOTPEOJISIIOT  TEPMHUH «
JIECOPACTUTEbHBIC CBOMCTBaY, T.C. CBOMCTBA
0JIaronpUsATCTBYIOIIUE POCTY Jieca. ECTh psb oOmmx mis Bcex
YKa3aHHBIX II0YB JIECOPACTUTENIbHBIX CBOMCTB, MO3BOJSIOIINX
npouspactarh Jiecy. K TakuMm CBOWCTBaM OTHOCSAT BOJHBIU
peXUM T1OouYB. BOAHBIN pEXUM MECYaHBIX IOYB B CTEISX 2
OarompusaTeH JUisi NPOW3pacTaHUsT HU HHUX  COCHSIKOB.
brnaronpusarcTByeT pocTy Jieca HEWTpalibHas WIH CilabOoKucIas
peakius ouB, XOTs ObI BEPXHUX FOPU30HTOB. BhIlleIe4eHHOCTh
MOYBEHHOM TOJIIM OT HM30BITKA JIEFKOPACTBOPUMBIX COJEH —
TaKke 0053aTeIbHOE YCJIOBHE ISl MPOU3PACTAHUS TMOYTH BCEX
JPEBECHBIX MOpPOA.. B y3kOoM cMmbiciie 1O/ JIeCOpacTUTEIbHBIMU
CBOMCTBAMH JIECOBOABI MOHUMAIOT OOHUTET( KaKOil BBICOTHI B
CIIEJIOM BO3pAcT€ JOCTUTAIOT JaHHBIE JCPEBbS HA H3Yy4aeMbIX
nouBax). B cBsa3u ¢ paboramMu TO JIE€COBBIpAIIMBAHUIO, JTaXKe
0e3J7IeCHBIX palloHaX Ha MCXOJHO HEJIECHBIX IMOYBaX, BO3HUKIIA
NOTPEOHOCTh ~ BBECTH  MOHSTHE:  JIECOBO30OHOBUTEIHHBIC
cBoiicTBa mouB. Ha psge mouyB nepeBbss MOTYT JOCTHUIaTh
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MaKCHMaJbHOW BBICOTBHI, JaBaTb HEOOJBIION MPUPOCT MU
YyBCTBOBATh C€0s1 BIIOJIHE XOPOILIO. 3HAYUT, JIECOPACTUTEIIbHbIE
CBOMCTBA 3TUX 1OYB BIIOJHE XOPOIIO U OJaronpUsTHHI ISl pOCTa
Y Pa3BUTHS JEPEBBEB. B TO ke BpemMs €CTECTBEHHOI'O CEMEHHOTO
BO300HOBJICHHS JAHHOM JIECHOM MOPOJBI HA 3THX MOYBAX MOKET
HE OBITh U3-32 KOHKYPEHIIMM €CTECTBEHHOM HMCKOHHOM
PACTUTEIIBHOCTH.

Tema 2. IlouBeHHbIH NOKPOB JecHbIX BI'L]

JInsg  JIeCHbIX TI0YB B KX €CTECTBEHHOM Pa3BUTHHU

XapaKTEePHBI MOCTOSIHHO MIPOTEKAIOIINE IIPOLIECCHI:
muddepeHnanys TOYB MO TOPU3OHTAIA U BEPTUKAIH, a TAKXKe
roMoreHu3anus mnouBeHHoro mnpoduis. duddepenuupyrores
MOYBBl  TOJT  BO3JCHCTBUEM  OHOrEOIIEHOTUYECKOTO  TOJIs
OpraHu3aTopa CUCTEMBI — JIEpeBa.
OHO mnepepacrnpenensieT MNOCTYIUIEHHE OCAaJKOB, B TOM 4YHCIIE
pPAacTBOPEHHBIE B HUX BEIIECTBA, OIAJla, COJIHECYHOU HDHEPIUHU.
[ToaToMy yxe 3apaHee CIEAyeT O0XUIaThb U3MEHEHHUS CBOMCTB
IIOYBBI [0 pajuyCy MHapuesibl IO Mepe YIaleHUs OT €€
opranuzaropa saudukaropa. luddepeHuuanuss mMOYBBI 1O
TOPU3OHTAIM MPUBOAUT K YEPEHAOBAHHUIO B MPEAEIax FOPU30HTA
MOpP(GOHOB C pPa3HbIM COJIEp’)KAaHHUEM OOMEHHBIX OCHOBAHHM,
rymyca, WIMCTBIX YaCTHUIl U JIp. B €JI0OBOM Napleie COACPKAHUE
rymyca B ropu3oHTE Al OKOJO CTBOJIa 4acCTO BBIIIE, YEM MOJ
CpelHel YacThi0 KPOHBI, U HECKOJBKO OOJIbIIE HA €€ TPaHuIle.
Bosne cTBoNa comep:kaHue rymyca BBINIE TakKe B AyOOBOM U
OCMHOBOW mapuesiax. TpaBsSHUCTBIE PACTEHUS M MXHU TAKKE
CO37al0T OMOTEOIEHOTHYECKUE TOJIsl, HO OHM COCTaBIIAIOT B
JUaMeTpe OT HECKOJbKMX CaHTUMETpoB a0 10-20cM, mosTomy
CBOMCTBEHHAss UM aHU30TPOIHOCTH OOBIYHO HE YUYHTHIBAIOTCS.
MoxoBoil MOKpoB o00pa3yeT eauHOE ,HePaCUJICHEHHOE IIO0JIE,
YTO TaKXe OTJIMYAeT €ro OT  OHUOTreOlEHOTHUYECKOrO TOJIS
JIepeBbEB. be3yCcnoBHO, TPaBSHOM IMOKPOB OKAa3bIBAET 3aMETHOE
BJIUSIHAE HA CBOMCTBA JIECHBIX MOYB.

Tema 3.I1ouBa u BoaHbI pe:kuM JecHbIX BI'L]
I'mpposornueckass ponp jeca. B nemoMm 3Ty poJib BUOST B
TOM, YTO JIeC MHTEHCU(PUUHUPYET TPAHCHHUPALNIO, YMEHBIIAET
(bu3nYecKoe UCIapeHue U3 MOUBbI, NEPEBOUTH TOBEPXHOCTHBIN
CTOK BO BHYTPHMIIOYBEHHBIM M IIPU 3TOM 3aAMEIJISIET €r0, YTO
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cnocoOcTByeT Oosiee MOCTOSHHOMY JEHCTBHIO MCTOYHUKOB. B
OMpENICICHHOW YacTH JIECHOM 30HBI (HAa paBHHUHAX) JieC
NOTPeOIsIET 3HAYUTEIBHO OOJbIIIE BOABI, YEeM TpaBSHUCTAS
PaCTUTENIHOCTh, U CBEJICHUE €0 MPUBOJUT K BPEMEHHOMY WU
JaKe TOCTOSSHHOMY 3a00JIayMBaHUIO TEePpPUTOpUU. bosbinoe
3Ha4YCHUE MMeeT BOAHBIM pexuM B JiecHbIX BI'L[- ocobenHHOCTH
MOBEJCHUSI BOJIbI B HUX, BOJHBIM PEXHM JIECHBIX TIOYB U €O
MECTO B BOJIHOM pexume Jieca. Cyxoil , CBeKUM, BIaXKHBIN U TIp.
TUTPOTOIBI, KaK M OIEHKA MPOTOYHOIO M 3aCTOMHOIO pexuma
YBJIQKHEHUS, COCTABIIAIOT 3JIEMEHTHI BOJAHOTO PEKUMa JIECHBIX
nouB. /[Be OTIMYMUTENbHbIE OCOOEHHOCTH MOCTYIUICHUSI OCAIKOB
B JIeCHBIC TIOYBHI. JlepeBbs U 3aepxKka yacTu ocaakos 16-50%,
a otaenbHbie opoabl 100% (mipu onpeieIeHHOW HUHTEHCUBHOCTH
JOX1s1). 3aIep>)KUBAHUE BOJIBI M «BJIArOEMKOCTBY PACTUTEIIBHOTO
MOKPOBA.

Tema 4. Pacxox BoabI U3 MOYBbI

Paznuuuss B OMOJIOTMYECKUX CBOMCTBAX pPACTEHUW MPUBOIST
K CYILECTBEHHOW pa3HUIIE B MOTPEOJICHUH BOJbI W3 TIOYBHI.
CrnenmoBatesibHO, B Mpenesiax OJHOTO THUIA Jieca JIOJKHBI ObITh
paziuuvsi B JAWHAMUKE BJIAQXHOCTH TIOYB, CBSI3aHHBIE C
NapueUIsIPHOM  CTPYKTYpOW THmHa Jieca. 3apaHee MOXKHO
OXUJaTh, YTO TMOJ  MapueuiamMu, CcQOpMHUPOBAHHBIMU
JMCTBEHHBIMU U XBOMHBIMU IOPOJIAMHU, BJIA)KHOCTh TIOYB pa3Has,
KaK ¥ pacxoj BOAbl B TEUEHHE BETETAIMOHHOTO mepuonaa. B
MIEPBYIO MOJIOBUHY JIETAa HE 3aMETUM JIOCTOBEPHBIX PA3IUYHUIl BO
BJIQYKHOCTHU MOYB MOJI pa3HbIMU Mapliie/ilaMHi, HO B aBI'yCT€ OHHU
MIPOSIBIISIFOTCS yKe OTYETJIUBO HE3aBUCUMO oT
TUAPOTEPMUUYECKOTO PeXUMa rojia.

YeTko MIPOCIICIKUBACTCS OombIas HCCYUIEHHOCTD
ropu3oHTOB A2 n A2B J1IepHOBO- OA30IUCTHIX MMOYBAX B €JIOBBIX
napiiesiax, 4emM B J1yOOBbIX, COCHOBBIX (MoCKOBCKasi 00J1acTh).
K aBrycty mouBa 0oJiee Bia)kHasi B €JI0BO-OCOKOBOU Mapiieiie.
OpnHu U Te e MOoYBBI(B JJAHHOM Cilydyae JEPHOBO- MOJ30JHUCTHIE,
MockoBck 0051) moja eIbHHKaAaMH MEHEE BJIaXKHBIC, YeM TOJ
nyOpaBaMu, Cle0oBaTeIbHO, 3/1eCh pacxoid Bojbl Bhimie. [locie
3acyxu (MockoBckasi 00J1), pacxoa BOABI MOJ Oepe3oil Obul
TakoW JKe, KaK TMOJ €JbI0 TpPH OOBIYHOW JUISI PETHOHOB
noroge(okono 130mM), enp yBenuumia cBOM pacxon Ha 20-
50mm. Takue pacTeHusi Kak TUIHOBBIE MXH, HE BbIIEPKaIH
3aCyXM M MHOTME  MIIKWCThle  THapUeuibl  MepecTaln
CyIlIECTBOBAaTb. JTO  CBUAETEIBCTBYET O TOM, UYTO B
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KOHKYpEHTHOW Oopb0Oe 3a Biary jnepeBbsi B JecHbIX bI'1]
OJIEP>KUBAIOT 110OE1y HaJ TPABSIHBIM TOKPOBOM.

Hroro :

Monayias 2. ITuTtaTeJIbHbIN PesKUM JIECHBIX MOYB.
Temal.lluraTebHBIN PeKUM JIECHBIX IOYB.
MeToabl U3y4eHHs TUHAMMKY MUTATEIbHBIX BEIIECTB B NO4YBe
HlpeBecHble  pacTeHUss W OWOQUIbHBIE  BEIECTBA,
HEOOXOAMMBIE ISl KU3HU HMX DJIEMEHTBHI: a30T, docdop, Kamui
MarHui >Kene3o cepa | Ap. YKCIIo 3TUX 3JIEMEHTOB HEMPEPBIBHO
pacTeT, HO 4YacTb HUX HEO0XOJuMa pACTEHUSIM B TaKHUX
MHUKpPOJ03aX, YTO B OOBIYHBIX YCIOBUSAX HMMH MOXKHO
npeHeopeds. A3ot, pochop U Kanuil mOTPeOISIOTCS paCTCHUSIMU
B OOJBIIMX KOJWYECTBaX, a COJEp>KaHHME UX B TOYBE,
OTHOCHUTEJIbHO HU3KOE, MPUYEM TMOCTYIUICHUE ATUX JIEMEHTOB B
MOYBY - IMpolecc OUoNOru4eckuid. A30T TrJIaBHBIM 00pa3zom
NOTJIOIIAETCd ~ MUKPOOpPraHM3MaMHM M3  BO3AyXa, 3aTeM
UCIIOJIB3YETCSl PACTCHUSIMU U MO TPOPUUYECKOMN 1IENU MOCTyHaeT
YaCTUYHO CHOBa B BO31yX, uacTuuyHOo B mouBy. Docdop
COJIEPKUTCSI B TOPHBIX MOPOAAX, HO B MajoM KOJUYECTBE;
pacTeHusl KOHILIEHTPUPYIOT ero B mouBe. Cojaep:kaHHe Kalus B
MOoYBE OOBIYHO JIOCTATOYHOE-
1-2%, BT0 B HECKOJBKO pa3 Oosblle, yemM azora u ¢ocdopa.
Kanmui IIPEJICTABIICH MQJIOJOCTYIIHBIMA B  OCHOBHOM
MUHEpAJIaMl — TMIOJIEBBIMH IINAaTaMHU. AHalW3 OT3bIBUMBOCTH
CEJIbX03 PACTeHHI Ha ylOOpeHus Mmokaszai, 4To as3oT, pochop u
KM — 3TO TJIABHBIE JJIEMEHTBHI, BHECEHHE KOTOPBIX JAET
OoJiblllyI0 TpUOaBKy ypoxkas. Psijg ayneMeHTOB, HEOOXOAMMBIX
PaCTEHHIO, COJEPXKUTCS B TOYBE B JIOCTAaTOYHO JOCTYITHBIX
COCIMHEHUAX, U UX BHOCST JIMIIb TOTJA, KOTJa HajAo OBICTPO U
PE3KO TMOBBICUT BBIXOJ (PUTO Macchl. JIeCHbIe TOPOJBI B CBOUX
(OTOCHHTE3UPYIOLIMX OpraHax (XBOe€, JIUCThIX) COJAEPXKAT a30Ta
1-3%, docdopa 0,3-0,7%, xamus 0,6-2%. YuutbeBas
eXeroAaHslii mpupoct ¢uromaccel B JecHeix bI'Tl, cmemyer
NpU3HaTh, YTO WX TMOTPEOHOCTH B DJIEMEHTAX MHUTAHUS
JIOCTAaTOYHO BEJMKA M HE YCTyHmaeT MOTPEOHOCTH CEelIbX03

KYJIBTYD.

15




Tema 2. Poab moussl B jecHoMm BI'I{

Ouenka poiu mouBbl B ku3HU JecHoro BI'T] — onna w3
CaMbIX CJOXHBIX 3a7a4 mnouyBoBeneHus. [louBa, kak (QyHKIUA
MATH W3BECTHBIX IMOYBOOOpazoBaresield (MaTepuHCKas MOpoja,
KJIIUMaT, peyibed), OpraHu3Mbl, BpeMs), CKPBITO MPUCYTCTBYET
JaXKe B TEX CIydasiX, KOT/ia 3aBUCHUMOCTH CTPOsITCs 0e3 ydeTa ee.
[IpoAyKTUBHOCTh  (PUTOIIEHO30B  ONpEACNIsIeTCS B  IEPBYIO
ouepeqb KIMMaTHYeCKUMH (pakTopaMu (0CaaKu, TeMIlepaTypa) B
TO K€ BPEMS CBS3b MOYBBI C TUMHU ke (HaKTOpaMu MPUBOAUT K
TOMY, 4TO, armnpoOKCUMUPYsI 3aBUCHUMOCTh MEXKITY
MPOIYKTUBHOCTHIO (pHUTOIIEHO3a (WK, CPEIHUM MPUPOCTOM
JIEPEBbEB B JIECY) U KIMMAaTOM, YYUTHIBAEM U TOYBY, JaKE HE
BBOJSL €€ ypaBHEHHE. TaKoe «CKPBITOE» MPUCYTCTBUE APYT B
npyre (haxkToOpoB, ONMPESSIONINX Pa3BUTHE U MPOAYKTHBHOCTH
(buUTOIICHO3a, TI03BOJIIET YIPOCTUTH MOJICIM 3aBUCHMOCTHU
MPOJYKTUBHOCTH OT IIPUPOJHBIX YCJIOBHM, CTPOUT HX MO
OTJICJIbHBIM (paKTOpaM, He BKJIIOUas JIPyTHE.

Ponp mouBbl B OMOTEOLIEHO3E MPOSIBIAECTCS HE TOJBKO B
oOeclieyeHUH TEKyIIero Impupocta. Yepes Hee MNPOXOIUT
OOJBIIMHCTBO CBs3€H MexAy JpyruMu kommoHeHTamu bI'1I.
PacTtenust mOriomarT W3 TMOYBBI NUTATEIbHBIE BEIIECTBA,
KOTOpbIe 1O TPOPUUYECKUM, TIHIIEBBIM IensaM (’KUBOTHEHIE,
MUKPOOPTaHU3MbI) CHOBa BO3BpaliaroTcs B Hee. [louBa kak Obl
cBs3biBaeT Takue kommnoHeHThl BI'Tl, kak ¢utro - 300-, u
MHUKpPOOOLIEHO3.

Tema 3. OcHOBHBIE OMOTeOLeHOTHYECKHE (PYHKIIMU OYB
buoreoniennueckue GyHKIUMU JECHBIX TOYB cleayromnme: 1)
pOJIb TIOUBBI KakK Cpeabl OOMTaHUsS JJI PACTCHUM W >KMBOTHBIX;
OHa  OMNpeaensieTcs TaKUMU CBOMCTBaMHM, KaK IUIOTHOCTb,
MEXaHUUYECKUU COCTaB, XapakKTep CTPYKTYpbI, BOJHBIA PEXKUM
(peXUM BIAXKHOCTH);
2) poib TOYBBI KaK MCTOYHMKA TMHUTATEIBHBIX BEIIECTB; OTa
GYHKIHST ONPEAeNsIieTCs] MUHEPAJIOTHYECKUM U MEXaHUYECKUM
(TpaHyJIOMETPUYECKUM ) ee COCTaBOM, BOJIO- u
BO3/IYyXOMPOHUIIAEMOCTBI0, COPOIIMOHHOMN CITOCOOHOCTHIO;
3) poib MOYBBI KaK XpaHUTEJS CHOP M CEMSH; B 3TOM Clly4yae
BAXHBI TAK)KE€ MEXAHWUYECKUU COCTaB, BO3AYIIHBIA W BOJHBIN
PEXKUMBI, BO3MOKHO, HEKOTOPBhIE XUMUYECKHE CBOICTBA;
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4) poJib MOYBBI KaK HWHTOKCHMKATOpPa BPEIHBIX BEIIECTB; OHA
ONPEAEIACTCS MUHEPATOTHYECKUM M MEXAHWYECKHUM COCTABOM,
COpOLIMOHHON CHOCOOHOCThIO, XUMHUYECKUMHU CBONCTBAMH, OT
KOTOPBIX 3aBUCIT OApbEepPHBIE BO3MOKHOCTH MOYBHI.

OTH 4yeTbipe (PYHKIMM TOYBHI ONPESISIOTCS HEMOCPEICTBEHHO
ee cBoucTtBamu. Jlpyrue (QyHKIHMH, ITYCKOBOH MeEXaHU3M
CYKIIECCUEH, CUTHAJ JJIsl CE30HHBIX OMOJIOTHYECKHUX MPOIIECCOB U
TIp., SBJISIOTCS CKOpee cocTapistomumu odmerd ¢ynkiuu B,
3aBHUCAIIEH OT KJIMMAaTona u OMOIIEHO3a.

Tema 4. Ouenka cpoiictB nmous B bI'L]

IIpu omenke pomu nouB B bBI'T] HeoOXoaMMO BBIIETUTH
KOHKPETHBIE UX CBOMCTBA, ONPEACISAIONIME BIUSHHUE HA APYTUE
KOMIIOHEHThI. B y4eHHUSIX O MECTOOOMTaHMSIX aKIEHTUPOBAHBI
CIEYIOIINE CBOMCTBA IOYB: MEXAHWYECKHWW COCTaB, BOJIHBIN
PEXUM M B HEKOTOPOM CTEIIEHM MHUHEPATOTMYECKUM COCTAaB,
0OyCJIOBIIMBAIOMIMKN TPO(YHOCTH TMOYB: MEXaHUYECKHH COCTaB,
BOJIHBIM PEXHM M B HEKOTOPOW CTEIIEHU MUHEPAIOTUYECKUN
COCTaB, O00YCIaBIUBAIOIMIMK TPOPHOCTh MOYB. MexaHUUECKHit
COCTaB IIOYB OIPEACIIIET MHOTHME IPYrue UX CBOMCTBA, TaKHE,
KaKk  €MKOCTb  MOTJIOLIECHMS,  IUIOTHOCTb,  IIOPO3HOCTS,
BOJIONIPOHUIIAEMOCTh W JIp., BO MHOTHX CIlly4asi 3TOT CBSI3b HE
npsmas, M IO MEXaHHMYECKOMY COCTaBy HEJb3d TOYHO
MIPOTHO3UPOBATH T€ WJIM UHBIE CBOMCTBA.

XapakTepucTuka MeCTOOOUTaHUS MO TPOMHHOCTH U BOJTHOMY

PEXKHUMY HE YUYUTHIBAET IUUJIOTHOCTH IIOYBBI, HAJIMYUE IPOCIIOCK
pa3HOM CTENEHW YIUIOTHEHHOCTH W Tp.  OYEHb BBICOKAS
MMOPO3HOCTh MOXET TMPUBECTH YCHUIIEHHONM BETPOBAJIBLHOCTH
JIEPEBBEB, & YIUIOTHEHUE OTIEIbHBIX TOPU30HTOB MPEHSATCTBYET
Pa3BUTHIO KOPHEBOM CHUCTEMBI PACTEHUM. Y IUIOTHEHHE BEPXHUX
TOPU30HTOB YAaCTO COMPOBOKIAACTCS PA3BUTUEM KOPHEBOM I'yOKH.
Takum o0pa3oM , TIOTHOCTH MOYBHI CIIEAYET CUUTATh HAPSAY C
MEXAHUYECKMM COCTaBOM OJIHMM M3 BaXXHEHIIUX €€ CBOMCTB; OT
HEe 3aBUCAT Ta3000MEH B CHCTEME Io4YBa — armocdepa,
MOCTYIUICHUE W TEPEIBUKCHUE BOJbBI, @ TAKXKE 3arachl BOJbI B
KOpPHEOOHUTaeMOM CJI0€ (BJIaroeMKOCTb).
BaxHble TMAarHOCTUYECKUE MPU3HAKU — €EMKOCTh MOTJIOLICHUS U
cocTaB OOMEHHBIX OCHOBAaHMA. OTH CBOWCTBA OTPAXKAIOT
MEXAHUYECKUA W MHUHEPAIOTMYECKUN COCTaB, COAECPKAHUE
rymyca, pH moussl.
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HUToro mo moay.iio 10

Bcero: 18

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUH
JIexuu, MpakTUYECKUE 3aHATHS, TUChMEHHBIC 3a/IaHus, CAMOCTOsITeNIbHAs paboTa,
pedepaTsl ¢ TPUMEHEHUEM MYJIBTUMEIUMHOTO OOOPYIOBaHUSA,  KOHTPOJBHHBIC
paboThl, 0Opa3oBaTenbHbIC TeXHOMOTUH.  CamMocTosATeNnbHas paboTa JOKHA OBITh
HalpaBjeHa Ha yTiayOJIEHHOE W3YYCHUE UCTOPUU U METOJOJIOTHH TOYBOBEICHUS,
MyTeM Hamucanus pedepara, BHITOTHCHNUS WHINBUIYATbHBIX 3aaHHUH, TOATOTOBKU
K CEMHUHapaM.

6. YuyeOHO-MeTOAMYECKOE 00ecTedeHre CAMOCTOSATeIbHOM padoThl CTY/AEHTOB.
DopMBbI CAMOCTOATEIbHOM PA0OTHI CTY/ICHTOB

1. KoncnekrupoBanue.

2. PedepupoBanue nureparypsl.

3. AHHOTHPOBAHME KHUT, CTAaTEH.

4, Brimonxenne 3a1aHUI IIOMCKOBO-UCCIIEA0BATEIBCKOIO
Xapakrepa.

S. VYTri1yOsieHHBIN aHAIN3 HAyYHO-METOIUYECKON JIUTEPATyPHI.

6. Pabota ¢ JIEKIIMOHHBIM MaTepHalloM: MPOpadOTKa KOHCIIEKTa

JIEeKIIM, paboTa Ha MOJISIX KOHCIEKTa C TEPMHUHAMH, JTIOTIOJIHEHWE KOHCIIEKTa
MaTepualaMHi U3 peKOMEH/I0BAHHOM JIUTEPATYPHI.

1. VYyactue B paboTe cemMuHapa: MNOJATOTOBKA COOOICHUM,
JIOKJIaJI0B, 3aJIaHUM.

8. JlabopaTopHO-TIpaKTHYECKUE 3aHATHS: BBITOTHCHUE 3aaHUS B
COOTBETCTBUM C HMHCTPYKIUSIMH H  METOJWYECKHUMH  YKa3aHUSIMH
MperoIaBaTelis, OJTyIeHHE pe3yibTaTa.

Q. Hayuno-uccnenoBarensckas paboTa, BBHIITOJHEHHE KYPCOBBIX U
KBaTM(PUKAIIMOHHBIX PadoT.

10. Kontponbnast pabora B muchbmMeHHOM Buue. 11. BwimomHeHue
3aJlaHui 1o cOOpy MaTepuaia BO BpeMs MPaKTUKH.

TeMbl caMoCTOSITeTLHON PaOOTHI:

1 Karanutrnueckass akTHBHOCTb OYB 4

2 JnHamuka BbII€JIEHUS] YTIIEKUCIIOrO ras3a JIeCHbIMU | 4
MOYBaMU

3 PexpeannoHHbIe jieca v OLIEHKA CTEIEHU X 4
HapyIlICHUSI.
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4 Biusinue pexpealiyiv Ha JIECHbIE TTOYBBHI. 4

5 DBOJIOIUS CTPYKTYPHI TOYBEHHOTO TIOKPOBA 4

6 BoccranoBienue pekpanroHHbBIX JIECOB 2

7 Y no6peHue JiecoB 2

8 Hcnonp30BaHue JIECOM MUTATEIHHBIX 3JICMCHTOB 2
yA0OpeHus.

9 OcoOeHHOCTH TTUTAHMS JICPEBHEB. 2

10 | Vi3mMeHeHHEe CBOWMCTB MOYBHI MPH JICCOIKCILTyaTaIluH | 2
Y JIECOBOCCTAHOBJICHUH

11 | 3apacTaHue 1€COCEK U IBOJIIOIUS MOYBHI. 2

12 | I3MeHeHHe CBOMCTB  TTOYBHI npu 2
JIECOBOCCTAHOBJICHUH.

13 | IlpoGnembl  mecHoro mouBoBeaeHus. Jlechoe | 2
MOYBOBEJICHUE W TPAKTUYECKUE 3aJa4ll JIECHOTO
XO03SIMCTBA

14 | OcHoBHBIE MTPOOJIEMBI IOYBOBEICHUSI. 2

15 | IlouBa u jec 2
Htoro 40

Pexomennyemas nuteparypa sl BBIIOJHEHUS CAMOCTOSITEIbHON PabOTHI.

HCKOTOPBIC HMCTOYHHMKH, aABTOPAMH KOTOPBIX

JI71s1 BBITIOJIHEHUSI CaMOCTOATENbHON paboThl B Oubnunoreke 'Y umerorcs

nouBoBeeHus JIY.

SBJISIFOTCS. COTPYIHUKH Kadenpsl

2.IlouBoBenenue. 3.M.banamup3oeB. Metonuueckoe nocodue mno j1adopaTopHbIM
3aHSATUSM 4acTh 1.

3.

ITouBoBeneHuE. 3.M.banamup3oes. Metoandeckoe

Ja00paTOPHONPAKTUUECKUM 3aHATHIM. YacTh 2.

7.

ITouBoBenenue. Xypnan Ne 10.M3gaTensctBo «Haykay,
2000 r. 8. ArpoXuMHUYECKHNE METObI UCCIETOBAHUN MTOYB.
Bcecoroznas a Aknemus C/X nayk. U3a. «Hayka». MockBa.1975r.
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Tembl miist
CaMOCTOSITEJILHOTO U3YUYCHUS

BI/I,}:[I)I H COACPIKAHUC CaMOCTOSITEJIBHOM pa6OTBI

Tema 1. [lo3naBarenbHas [IpopaboTka y4eOHOTO matepuaia (1o
NEATEIbHOCTh BO BPEMS KOHCTIEKTaM JICKIMK ydyeOHOW M Hay4dyHOU
ayIUTOPHBIX 3aHSTHHI J]HTepaType) n IIOoATOTOBKAa  AOKJIaAOB Ha
CEeMMHapax U [PAKTUYECKUX 3aHATUAX, K
YY4aCTUI0O B TEMaTUYECKUX JHUCKYCCUSAX U
JIEJIOBBIX UI'Pax.
Tema2.BueaynuropHas [IpopaboTka y4eOHOTO matepuaia (1o
caMoCToATebHas paboTa KOHCTICKTaM JICKIMK ydyeOHOW M Hay4dyHOU
CTYJAEHTOB MO BBITTOJIHEHHIO muTEepaType) U TMOJArOTOBKA JIOKJIAJ0B  HA
JTIOMAIIHUX 33IaHUI CEeMMHapax U [PAKTUYECKUX 3aHATUAX, K
YYaCTHUI0O B TEMAaTUYECKUX JIHCKYCCUSIX U

NETIOBBIX UTPax.

Tema 3. [IpopaboTka y4yeOHOro marepuana, HOArOTOBKA
CamocrosTenbHas paboTa TOKJIa/10B Ha
CTYJIECHTOB II0 IIOMCKYy Marepuaa, CCMHHapax HW IPAKTHYCCKUX 3aHATHUAX, K
KOTOPBIIt Y4acTHI0O B TEMAaTHYECKHX JTUCKYCCHUAX U
MOXET OBITh HcHONb30BaH g ACTOBBIX HIPaX.
Hammcanus peepaToB, KypCOBBIXIIOMCK ¥ 0030p Hay4HBIX MyOIMKaLui U
" HIIEKTPOHHBIX UCTOYHUKOB MH(OpMAaIuHy,
KBaJu()UKAIMOHHBIX PabOT MOAroTOBKa 0030py;
Hanucanue pegepatoB  3aKkiIrO4eHUS o
e
Tema 4, Hayuno-uccnenona| [Ipopadotka y4eOHOTO Marepuaa,
pabota MOJTOTOBKA JIOKJIAJIOB HA CEMHHAapax W
NPAKTUYCCKUX  3aHATHUAX, K yYaCTHIO B
TEMaTUYECKHUX JUCKYCCHUSIX M JICTOBBIX UTPax.
[Tonck 151 0030p Hay4YHBIX
myOuKaImii 5
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HCTOYHUKOB nH(DO
pmar
WM,
MIOATOTOBKa 0030pY; 3aKII
Hanucanue ped I04YEH
VST

>paTo

7. ®oH OLIEHOYHBIX CPEACTB /ISl MPOBEAEHNsI TEKYIIEero KOHTPOJIsI
yCIeBaeMOCTH, IPOMEKYTOYHOM aTTECTAMH M0 UTOraM OCBOECHUSA
JTUCHHUILINHBI.

7.1. TunoBbie KOHTPOJIbHBIE 3aJAHUSA

OI.[GHO‘-IHI:IG CpCacCTBa MAJIs1 TCKYLICTO KOHTPOJIA YCIICBACMOCTH, HpOMG)KYTO‘-IHOﬁ
aTTeCTaiun 110 uTroram OCBOCHHMH JAUCHUITIINHEIL. I[JBI BHCEIYI[I/ITOPHOI\/'I
CaMOCTOSITEIIbHOMN pa6OTI>I TAaKKC HUCIIOJBb3YIOTCA 3alaHUd 110 COCTAaBJICHUIO TCCTOB,
KOHCIICKTUPOBAHHUC COBPCMCHHBIX HAYYHBIX CTaTb€ll MO TEME C IMOCJICAYIOIIUM HX
dHAJIN30M, PCIICHUC ACIOBLIX 3aaa4.

BOHpOCBI I IIPOBCACHUS TCKYIICT'O KOHTPOJIA YCIICBACMOCTH

1. ®epmeHTaTUBHAS M KaTAJIUTUYECKAas aKTUBHOCThH MOYB.
2.0uenka cBoicTB 1mous B BI'1I.

3.0cHOBHbBIE OMOTEOIIEHOTHYECKUE (DYHKIIMH TTOYB.
4.JlecopacTUTENbHBIE CBOMCTBA MTOYB.

S.I1ouBa u BoaHbIN pexuM JiecHbIX bI'LI.

6.Iloctynnenne Boas! B BI'LL.

7.Pacxon BOJbI U3 MIOYBHI.

8.Pacnipenenienue Bojibl B mouBax jiecHbix BI'LI.

9. IlouBenHsIil NOKpoB JiecHbIX BI'TI.

10.ITutaTenbHBIN pEKUM JIECHBIX MTOYB.

11.buodunbHbIE 2JIEMEHTHI.

12.1TouBa 1 BoaHbIN pexuM JecHbIx BI'LI.

13. Iocrynnenune Boae! B BI'LL.

14.ConepxaHnie TUTATENIbHBIX BEILIECTB B MOYBE.
15.HoBbie METO/IbI MU3YUYEHUS TUHAMUKYI MUTATEIbHBIX BEIIECTB B MOYBE.
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16.Ponb noussl B 1ecHOM BI'LI.

17. Iloua u apyrue komnonents! bI'L].

18. IlemoreHe3 Kak TMOBEICHHWE TOYBEHHOW CHCTEMBl BO BPEMEHH - OCHOBHBIC
MTOHSITHSL.

19. Camopa3zBuTHE 1 HBOJIOIMS TTOYB, TUIIBI IBOJIIOLINH, UX Teorpadusi.

20. ITomMreHeTHIHOCTh U MOHOTEHETUIHOCTh ITOYB.

21.AHTPONO-TEXHOTEHHBIN 3TaIl BOIOIUHU TOJOLIEHOBON Me0c(epshl.

22. DBOJIOLHUS JIECHBIX MTOYB Ha KapOOHATHBIX MOPOJIAX.

23. OHTOTEHE3 JIECHBIX MTOYB.

24. ®unoreHes JECHBIX IOYB.

25. PeKOHCTPYKITMS M3MEHEHHI MOYBOOOPA30BaHUS MO JaHHBIM Tajeoreorpadun
00 M3MEHEHUSX MPUPOTHOMN Cpebl (KIIruMaTa, OMOTHI, TOTIOTpa(un).

26. Jlecavie mouBbl Poccum u Jlarectana59. CooTHomIeHHWE COBPEMEHHBIX U
YHaCJIEIOBAaHHBIX MPU3HAKOB B oYBax pa3HBIX

KIIMMaTUYECKUX U1 IeosiororeoMopdoaoruyeckux ooaacTen.
27. VI3MeHeHus MpUPOIHBIX YCIOBHI JIECOB IO TAaHHBIM U3YUYCHUS TaJI€ONOYB

HpI/IMepHLIe TECTOBbIC 3alaHUA AJIA HTOTrOBOM aTrecranmumn

1. 'naBHasi Omoornyeckasi IPUYUHA YTPATHI BOAONPOYHOI CTPYKTYPbI:
1. ObIcTpOE pa3noKEeHUE PACTUTENBHBIX OCTATKOB

2. pa3BUTHE aHAYPOOHBIX YCIOBHI B TIOYBE

3. MUHEpanu3alus Kiesienl 4acTu ryMmyca

2. TakcoHoMuveckas e¢UHMIIA, KOTOPOl  COOTBETCTBYET
BeAyLIUI MOYBO0OPa30BaTEeJbHBIN Npouecc (MJIu Beaylue mpouecchl):

1. Tun

2. TIOJTHII

3. poxn

4. Bun

5. pa3HOBUIHOCTH

6. pa3psn

3. DyieMeHTapHbIN OYBEHHBIN apeaJj — 3TO TEPPUTOPHUSA
1. ¢ OTHOTUITHBIM ITOYBEHHBIM TIOKPOBOM

2. ¢ HabOPOM TIOUB, CXOIHBIX IT0 CBOUM CBONCTBAM

3. IpeACTaBICHHAS OJTHUM ITOYBEHHBIM Pa3psIoM

4. lTpyuuHbI 00pa30BaHNs MOYBEHHBIX KOMILJIEKCOB:

1. ocobenHocTu me3zopenbeda
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2. 0cOOEHHOCTH MUKpoOpeabeda

3. cMeHa MOYBOOOPa3yIOLIUX MOPOA

5. IlposiBiieHMEe TOYBEHHOU 30HAJIBHOCTH B ropax

1. mupoTHas 30HATBLHOCTD

2. BepTUKaJIbHAsI 30HAIBHOCTb

6. Tun BoAHOIO pexxuMa, XapaKTepHBbIi AJ1 10130,1000pa30BaATEILHOI0

npouecca: 1. npoOMbIBHOU

2. HETIPOMBIBHOM

3. BeimoTHOU 7. I'JiyOMHA 3ajieraHusi TPYHTOBBIX BOA MO aBTOMOPGHBIMH
(cTenHBIMM) cOJIOHIIAMMU: 1. TITyOXE 6 M

2.3-6M

3. He TIIyOke 3 M

8. Camomesmopanusi COJIOHIOB:

1. oivH U3 c1IOCOOOB TUTICOBAHUS

2. UCTIOJIP30BAaHUE KaJIBIIHS, COJEPIKAINETOCs B CaMOW TOYBE, IMyTeM TIyOOKOH
BCITAIITKH

3. BIIATOHAKOTICHUE JIJIsl PACCOJIOHIIEBAHUS

9. DyHKIUM KJIUMATHYECKOro ¢gakTopa

1. — Teppuropus

2. — Terio

3. — ocaaku 10. ®ynkuum pesjbeda

1. — Temno

2. — 1o4Ba

3. — mepepacupenesiTh

4. — Bnara

11. ®yHKUMHU PaCTUTEJIbHOCTH

1. — ucTouHuk

2. — TIEpPBUYHBIN

3. — BElIECTBO

4. — opraHuyeckuit

5. — moyBa

12. I'pynna MUKpPOOPraHu3sMoOB, MIPAKIIAsl TJABHYK pOJib B 00pa3oBaHMU
TYMHUHOBBIX KHCJIOT:

1. rpulsI

2. aKTUHOMMUIIETHI

3. baktepuu

13. 3HaveHnne aHAIPOOHBIX YCJIOBHUI B IPEBPALLICHUN OPraHUYECKUX BELIECTB B
nouse:
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1. sByISIFOTCSI HEOOXOAMMBIM yCJIOBHEM TOPPooOpa3oBaHuUs
2. SIBJISIIOTCS yCI0BHEM (DYyHKLIIMOHUPOBAHUS aHAIPOOHBIX MUKPOOPTaHU3MOB
3. Pe3KO0 3aMEIISAIOT Pa3I0KEHIUE OPraHUIECKOr0 MaTeprala B OYBE

7.2. Meroauvyeckue MaTepuasibl, ONpeAeJsONIHe MPOUeIyPy OLECHUBAHUSNA
3HAHUM, YMEHUIl, HABBIKOB M (WJIH) ONbITA AeATeIbHOCTH, XapaKTePHU3YOIINX
3Tanbl GOPMUPOBAHNS KOMIIETEHLUM.

OOmmit pe3ynbTaT BBHIBOAUTCS KaK HWHTErpajbHas OIICHKA, CKJIAJbIBAIOIIAs U3
TeKylero KoHtpois - 70% wu mpomexyrtodyHoro kKoHTposs - 30%. Texkymmit
KOHTPOJIb MO TACIUIUIMHE BKJIIOYAET:

- TIOCEIICHUE 3aHATHH - 5 0aI0B,

- y4acTHe Ha MPaKTHYECKUX 3aHATUsX - 40 0amios,

- BBITIOJIHEHHE JIOMAITHUX (ayIUTOPHBIX) KOHTPOJIBHBIX padoT - 20 Gasios.
IIpoMexyTOUHBI KOHTPOJIb IO AUCUUILINHE BKIIOYAECT:

- YCTHBIN ompoc - 15 6ainos,

- MUCbMEHHAs! KOHTpOJbHas padota - 10 Oaios,

- TectupoBanue - 10 6amios,

- pedepat 40 6anoB

8. YueOHo-MeTOoAM4YeCKOEe 0OecniedeHne JUCHUILTHHBI
a) aJpec caifta Kypca
1.9BC IPRbooks https://www.iprbookshop.ru/ - snekTpoHHo - OMOIMOTEYHAs CUCTEMA

2. Poccuiickas Hay4HO-dJICKTpOHHass OuOymoteka:  https://www.elibrari.ru/
3.Knaccudukanus nous Poccun - http://soils.narod.ru/

0) OcHoBHas TUTEpaTypa:
1. SBC IPRbooks https://www.iprbookshop.ru/
2. JmutpueB E. A. u ap. O npoUCXOKIEHUH HEOTHOPOJHOCTENW MOYBEHHOIO

MOKPOBA B JIECHBIX Ouoreorieno3ax : [Ipo6nemsl mouBoeaeHus. M. 1978.

3. Jloxyuaes B.B. K yuenuto o 3onax npupozsl. Cou. 1. II. - M-JI.: Cenbxo3rus
1950. C. 149-161.

4, Ho6poBonbckuit I'.B. Hukutun b.JI. ®@ysknuum mnouB B Ouochepe u
skocucreMax. M.: Breicmast mkona. 1995, 320c.

B) /lonosiHuTEe ILHAS JIUTEpaATypa:

1. Knaccuduxarus u auarnoctuka nmo4s Poccun. M.: «Hayxkay. 2003. 192c.
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2. Makapos O. A., [loueMy HY>KHO OlLIEHUBATh NOYBY (COCTOSIHME, KaUYE€CTBO MOYBBI,
OIleHKa, HOpMUpoBaHue ceptudukarus). Mzn. MI'Y. 2003.259c.

3. 3anu6ekoB 3.r. [Toursr Jlarecrana. M.: ITMBP JIHI] PAH, JIT'Y. 2010.256¢.

4. Top6suteBa A.U. TlouBoBenenue : YueOHoe mocodue. -2 ; mepepad. —M.;MuHCK:
OOOQO "Hayuno-uznarensckuii ienrp MHOPA-M" : OOO "HoBoe3nanue", 2012.

400 c.-ISBN 978-5-16-005677-7 http://znanium.com/bookread. php?book=306102

5. BagpkoB B.®. ITouBoBenenue : yued. ajs cryaeHToB By3oB / B. @. Banwkos, K.
III. Kazees, C. 1. Konecuukos ; [0TB. pea. B. @. BanbkoB]. - Mocksa ; PoctoB
H/]1 :

MapT, 2004. -493 c. : Tab. -(YaeOHsIii Kypc). -bubnmorp.: ¢.491 -493.

-ISBN 5-241-00405-X : 125.00.

6. Anekcannposa T.C., [llmypoBa O.M. @epMeHTaTUBHAS aKTUBHOCTH 1MO4B.- B KH.:
[louBoBenenue u arpoxumust. M., 1974.

7. I'pomieB b.W. u np. JlecotakcanroHHbIi cipaBoyHuk. M., 1973.

8. Isumuc H.B. CtpykTypa necHoro 6moreornenosa. Komaposckue urenus, 21, M.,
1969.

9. Apxus HOMEpoB  xkypHana  «BectHuk Pocpeectpa»
http://www.rosreestr.ru/about/printing editions/land bulletin/ .

9.IlepeyeHb  pecypcoB HMH(POPMANUOHHO-TEJIEKOMMYHHMKAIIMOHHOM  CeTH
«AHTEpHET», HEOOXOAMMBIX JIJIi OCBOEHUS TN CIIUIIUHbI.

http://www.ecosystema.ru/08nature/soil — pasnmen caiita «9KocUCTeMa» O IMOYBAX
Poccun, mpuBOoAMTCS WX ONMUCAHUE W OCOOEHHOCTH TIOJIEBBIX HCCIEIOBAHHSIX.
http://geoman.ru/books/item/f00/s00/z0000034/st000.shtml - snexkTpoHHast Bepcus
kuuru JI1.O. Kapmayesckoro «3epkaio manamadra». http://mir-map.ru/440150.html
— no4YBeHHas kapTa Poccuu B 371€KTPOHHOM BHU/IE.

Knaccudukanus nous Poccun - http://soils.narod.ru/

Hayunas snekrponnas oubnuoreka - http://elibrary.ru/defaultx.asp

OdunmaneHeiii calT MuHucTepcTBa NPUPOAHBIX pecypcoB Poccuiickoit Penepanuu
- http://www.mnr.gov.ru/

DnexTponHas oubnuorexka MI'Y - http://www.pochva.com 8.

http://soil.msu.ru — caiit dakynprera nmouBoseacuus MI'Y um. M.B.JlomoHOCOBa —
KpynHeiero B Poccun yueOHOro U HAy4HOTO LIEHTPA [0 OYBOBEJICHUIO.

WWW.Soil-museum.ru — odwurmanbHbIii cait LleHTpanbHOTO MYy3esl MOYBOBEICHUS
uM. B.B. JlokyuaeBa B Cankr-IlerepOypre
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http://www.soil-science.ru — caiit o mnouBoBeacHuH OT B.B. [lokyuaeBa 10
COBPEMEHHOCTH.

http://www.ecosystema.ru/08nature/soil — paszmen caiita «DkocUCTeMa» O IMOYBAX
POCCI/II/I, IMPUBOAUTCA UX OITMCAHUC U 0COOEHHOCTH MOJIEBBLIX HUCCICOIOBAHUAX.

http://geoman.ru/books/item/f00/s00/z0000034/st000.shtml - snexTpoHHas Bepcus
KHUTU JI.O. Kapnauesckoro «3epkaio Ja"amadTay. http://mir-
map.ru/440150.html — nouBennas kapra Poccuu B 3J€KTPOHHOM BHJIE.

Knaccudukanus nous Poccun - http://soils.narod.ru/

10. MeToauveckue yKa3aHus 1Jisi 00y4AIOLIUXCH M0 OCBOCHHUIO TUCHMILIMHBI

CTYI[CHT MOXET B JOCTATOYHOM o0BeEMe YCBOUTH W YCIICHIHO PCaJIN30BaThb
KOHKPCTHBIC 3HAHWS, YMCHHUS, HABBIKM M KOMIICTCHIIMU B CBOCH HpaKTquCKOﬁ
ACATCIIBHOCTHU IIPH BBIITOJIHCHUHU CICAYIOIINX yCHOBHﬁZ
1.CucremaTtuueckas pa60Ta Ha y‘-I€6HI>IX 3aHATHAX 110  PYKOBOACTBOM
IMPpCIoAaBaTCisI U CaMOCTOATCIIbHAA pa60Ta I10 3aKPCIUICHUIO ITOJIYYCHHBIX 3HAHUU
N HaBBIKOB,

2.J100pocoBeCTHOE BBINIOJIHEHHE 3aJlaHUi  MpEenojaBaresii Ha MNPaKTHYECKUX
3AHATHUSX;

3.BbIsicHeHHE U YTOUHEHUE OTAEIbHBIX MPEANOCHIIOK, YMO3aKIIOUEHUHN U BBIBOJIOB,
colepkKalmxcs B Y4eOHOM Kypce; B3aMMOCBSI3€M OTAENBbHBIX €ro pa3feloB,
UCIIOIb3YEMBIX METOJOB, XapakTepa UX MCHOJb30BAHUS B MPAKTUYECKOU
NEATEIbHOCTU FOPUCTA;

4.ConocTaBiieHHE TOUYEK 3PEHUS PA3IUYHBIX aBTOPOB IO 3aTParuBaeMbIM B Y4€OHOM
Kypce npolbiemawm; BBISIBJICHHE HETOYHOCTEHN u HEKOPPEKTHOTO
W3JI0°KEHUS MaTeprUaia B IEPUOINYECKON U CIICHNATBLHOM JIUTEPATYPE;

S.I1lepuoguueckoe 03HAKOMIJICHHUE C MMOCJIEIHUMU TEOPETUUECKUMHU u
MPaAKTUYECKUMU JOCTHKEHUSIMU B 00J1aCTU MH(POPMAaTHKH;

6.IIpoBesieHre COOCTBEHHBIX HAYYHBIX U MPAKTHMUECKUX HCCIEAOBAHUMN MO OIHOU
WM HECKOJIbKUM aKTyaJIbHbIM MpoOiieMaM B 00J1acTH MH(DOPMATUKY;

7.PazpaboTka  mpeIOKEHUN  TpErmojaBaTell0 B 4YacTH  JOPaOOTKH |
COBEPIIIEHCTBOBAHMS Y4EOHOTO KypCa;
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8.IloaroToBKa Hay4HBIX CTaTed AJig OMyOJMKOBAHUS B IMEPUOJAMYECKON IE€YaTH,

BBICTYIJIECHHE Ha HAyYHO-TIPAKTUYECKUX KOH(DepeHUusax, ywyacTue B pabote

CTYJIEHYECKHX HAayYHbIX OOIIECTB.

bakanaBpel HanpaBiaenuss 021900.62 «IlouBoBeneHHE» OCYLIECTBISAIOT U3YyUYCHHUE

OUCHUIUINHBI «I'€HEe3UC M HBOIIOLMS MOYB» KAK HA ayJIWTOPHBIX 3aHATHSX, TaK U

CaMOCTOSITEIIBHO.

L]envio camocmosmenvHol pabomsi CTyACHTA ABIACTCS YTIyOJIeHHE U 3aKPETICHUs

3HAHUU U HABBIKOB IO JUCIUIIIMHE.

CamocrosiTenbHas padoTa CTyJACHTOB BKIIFOYAET O3HAKOMIIEHHE C TEOPETUYECKUMH

MOJIOKEHUSMU U MPAKTUYECKUMU 33JaHUSIMH y4€OHOTO METOJIMYECKOI0 MaTepHalia

no jgucuuiuimHe. M3ywarorcss ydeOHble Marepuaibl, YKa3aHHbIE B KauyecTBE

OCHOBHOM U JIONONHUTENbHOM sutepatyp. Ilpu moarotoBke pedepaToB u

JIOKJIQ/IOB, a TAaKXE CaMOCTOSITEJIbHOM HW3YYEHUHU OTHENBHBIX TEM HCIIOIb3YIOTCS

aKTyaJbHbIC MMyOJIMKAIIUU TI0 BHIOPAHHOMY HaIPaBJICHUIO.

Llenvio cemunapckux u npakmuyeckux 3aHATHUA SIBISETCS 3aKpEIUICHWE 3HAHUU U

HaBBIKOB MO HauboJiee CJIOXKHBIM BOIIpOCaM, TeMmaM, paszjeiaM Yy4deOHOU

JUCHUIUIMHBL. JIJ1s1 3TOro Ha CEMUHAPCKUX M MPAKTUYECKUX 3aHSITHSIX pelaroTcs

CJIEIyIOIME 3a/1auu:

- 3aKpeIUICHUE 3HAHUU CaMOCTOSITENIbHOM pabOThl C Y4YEOHOW JUTEpaTypoi; -
pacuIMpeHne U yriiyOJIeHHE MPEACTABICHUI CTYIEHTOB IO HanboJiee aKTyalbHbIM
TEOPETUYECKUM U MPAKTHYECKUM IpodiiemMam;

- (hpopmupoBaHue U pa3BUTHE MPAKTUUYECKUX HABBIKOB U YMEHUH, HEOOXOUMBIX JJIs
Oynyiien mpogpecCuOHAIIBHON AeSTEIHHOCTH;

- OCYIIECTBJICHUE KOHTPOJS 3a KauyeCTBOM YCBOEHHUS CTyJACHTaMU yueOHOU
IPOrPaMMBl.

[ToAroTOBKY K CeMUHapy WM NPAKTUYECKOMY 3aHSATHIO Jy4llle HAYMHATh CPa3y ke

MOCJie TIOCTAHOBKM 3a/ad MO JaHHOM TeMe€ Ha CEeMHHAape WM KOHCYJIbTallUuu

npenojasaresns. s 3Toro HeOOXOAUMO M3YYHTh IJIaH CeMHHapa (MIPaKTUYECKOro

3aHATHA), COJEP)KAHHWE OCHOBHBIX YYEOHBIX BONPOCOB, BBIHOCHUMBIX IS
oOCYXXIEHHs, a TaKKe CIIMCOK PEKOMEHJIOBAaHHON JMTEPaTyphl U JOMOJIHUTEIbHbBIE
3aJlaHusl, KOTOPbIE MOT'YT OBITh IaHbI PENOIaBATEIIEM.

CaMocTOsITENbHOE UCCIIEIOBAHUE CTYIEHTA MOKET OBITh TaKXKE€ OCYIIECTBICHO MpPHU

MOATOTOBKE JIOKJIaJIoB U pedepatoB. JlaHHyr0 paboOTy MOXHO TpPEACTaBUTH B

CJIEIIOIIEN MOCIIEI0BATENBHOCTH:

- IPOKOHCYJIBTUPOBATBCS Yy MPENOJABATENS IO COJICPKAHUIO MPEACTOSIIETO
uccaenoBanus, pedepara, 10kiana (BEICTYIUICHUS ), CIIUCKY JINTEPATYPhl, KOTOPYIO
JIyYIII€ UCIIOJIb30BATh ISl UX MTOATOTOBKH;

- COCTaBUTH IlJIaH UCCIICOIOBAaHM,
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- noA00paTh peKOMEHI0BAHHYIO JTUTEPATYPY;

- UI3YYHThH JINTEPATYpPYy, CIPYNIIHPOBATh MaTepual M COCTABHTH IMOAPOOHBIN IUTaH
pedeparta, mokiana (BHICTYIUICHHS ),

- HalCaTh IOJHBIA TEKCT W Ha €ro OCHOBE IOJATOTOBHTH pedepar. s Toro,
qTOOBI pedepar U JTOKIaJ] 10 HEMY MOJYYHUIIUCh HHTEPECHBIMH U UMEJIH YCIIEeX, B
HUX  CIIEAyeT y4ecTh. a) KOHKPETHOE  TEOPETHYECKOE  COJCpIKAHHE
paccMaTpuBaeMbIX BOIPOCOB, WX CBSI3b C JKU3HBIO CTpaHbl, IMPAKTHKOU
npo(eCCHOHAILHOW ~ JIeATENBbHOCTH; ©)  JIOTHKY HW  JIOKa3aTeJIbHOCTh
BBICKA3bIBAEMBIX CYXKJICHUU W TPEJIOKCHHUH, UX OCTPOTY U 3JI000HEBHOCTD; B)
KOHKPETHBIC IPUMEPHI U3 chepsl MpodeccnoHATbHOM HITH YU4eOHOH eI TeIbHOCTH;
') 0000MIar0INEe BEIBOABI ITO BCEMY COJICPIKAHHIO CACITAHHOTO JTOKJIada ¢ BBIXOJIOM
Ha Oyaymyro 1podeccuro CTYIAEeHTOB. B  3aBHCHMOCTH OT  CIIOKHOCTH
UCCJICYEMOTO BOIIPOCA M MHUITUATUBEI CTYJIcHTa 00beM pedepara MOKET OBITH OT
5 cTpanuIl ¥ 6onee. st BRICTYIIIeHUS ¢ AokiaaaoM 5—10 MuHyT;

- MpoAyMaTh METOIUKY TIpeJcTaBieHus jgokianaa. OOs3aTelbHBIM  YCIOBHUEM
SIBJISIETCS CBOOOJHOE BJIAJIEHHEC MaTepyuajoM M HE 3a4yHUThIBAHHE €ro C JIUCTA.
PexoMeHtyeTcs MpUMEHSTh TEXHUYECKHE CPEICTBA 00yUeHHUsl (IPOEKTOP).

11.1lepeyenr  MHGOPMALMOHHBIX  TEXHOJIOTMH, HCHOJb3yeMbIX IPH
OCYILLECTBJICHMH 00pa30BaTeIbHOI0 Npouecca Mo AMCHMILIMHE, BKIKYas
nepevyeHb NPOrPaMMHOro odecriedeHs] 1 MHGPOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM.
MynbTuMenuiiHasE ayJuTOpUs COCTOUT U3 UHTETPUPOBAHHBIX MHKEHEPHBIX CHUCTEM
C €IMHOM CHCTEMOW YIPaBIEHHUs, OCHAIIECHHAS COBPEMEHHBIMU CpPEICTBAMU
BOCIIPOM3BEACHUS W BU3yaJIM3alUM JIIOOOW BHUACO M ayauo HH(opmanuw,
MOJIyYeHUs] M TMepeJayd dSJIEKTPOHHBIX JOKYMEHTOB. THUMOBas KOMIUIEKTalUs
MYJIbTUMEIUMHON ayAUTOPUM COCTOMT H3: MYJBTUMEOUWHOIO IPOEKTOPA,
aBTOMAaTU3HPOBAHHOTO IPOEKIIMOHHOIO 3KpPaHa, aKyCTHYECKON CHCTEMBI, a TaKkKe
MHTEPAKTUBHOMN TPUOYHBI MIPENOJaBaTEs.

MarepuajibHO-TeXHHYECKOe o0ecriedyeHue TUCHMILIMHBI (MOTYJIs)

OcBoenne nucuuiuiuHbl  "JlecHble TOYBBI" TpEeAnonaraeT MCMIOJb30BAHUE
CJIEIYIOIIEr0 MaTePUATbHO-TEXHUIECKOTO 00ECIIeUEHUSI:
MynbpTUMeEniiHAs ayAUTOPHUS,, BMECTUMOCTBIO 25 YEJIOBEK, KOTOpash COCTOMUT W3
WHTETPUPOBAHHBIX WHXEHEPHBIX CHUCTEM C €IWMHONW CHUCTEMOM YIpaBJIECHUS,
OCHAIlICHHAsd COBPEMEHHBIMM CpEJICTBAMH BOCHPOU3BEACHUS U BHU3yaIU3allUU
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m000i BUACO W ayAno WHGOpMAIUH, TONYYCHHS W TIepefadd JIIEKTPOHHBIX
JOKYMEHTOB. THIMOBas KOMIUIEKTALUA MYJIbTHMEIUWHON ayJUTOPUH COCTOUT W3:
MYJIBTHMEIUHHOTO TIPOEKTOpa, aBTOMATH3WPOBAHHOTO TMPOCKIIMOHHOTO 3KpaHa,
aKyCTUYECKON CHUCTEMBI, a TAK)KE MHTEPAKTUBHON TPUOYHBI MpEogaBaTesl.
KommeroTepHbIii K1acc, MpeacTaBIsIoONINi co0oi padbouee MeCTo IperoaaBaTens u
HE MeHee 25 pabounx MECT CTYJEHTOB, BKIIOUAIONIUX KOMIBIOTEPHBINA CTOJ, CTYII,
NIEPCOHAIBHBIN KOMIIBIOTEP, JIMIIEH3MOHHOE TPOTpaMMHOE OOecleueHue, 4YTO
MO3BOJISIET  MPOBOJAUTH  JICKIIUM, TPAKTUYECKHE  3aHATHSA, IPE3CHTAIIHH,
KOH(epeHIIUN W APyTHE BUILI AyJUTOPHON HArpy3Ku OOYyYaromuxcs B yIOOHOU U
JOCTYITHOM 711 HUX ()OpME C TPUMEHEHUEM COBPEMEHHBIX HHTEPAKTUBHBIX CPEIICTB
0o0yueHus.
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