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BBEJIEHUE

CoBpeMeHHBII 3Tan B3aMMOOTHOIIEHUHN YeTOBEKa U MPUPOAbl HOCUT KPU3UCHBIN
xapakTtep. /Jlemo B TOM, 4YTO Hama SKOHOMHKA OCHOBBIBAE€TCS Ha TMOTPEOICHUN
Oouonorndyeckux pecypcon. [loaTomy B3aumoelicTBie YelOBEeKa ¢ MPUPOION B MEPBYIO
ouepenb MPEACTaBISIET cOO0O0W MPOU3BOACTBEHHBIE OTHoIIeHUsA. OKpykaromas cpena
HACBIIAETC XMMHYECKUMHM OTXOJAaMH M BEIIECTBAMH, MHPOAYKTAMH YEJIOBEYECKOU
NEATENbHOCTH, YyKEPOAHBIMU JJISI HPUPOBL.

OnHO W3 MOCHEACTBUI OTPULIATEIHLHOIO BO3JCHCTBUA YEIOBEKA HA MPUPOAY —
3TO HCTOILIEHHUE, 3PO3Hsl IOYB, OCOOEHHO CEJIbCKOXO3SMCTBEHHOIO Ha3HAYEHUSI.
Pacnamika 3emenb, TOpHOJA00BIYA, CTPOUTENBCTBO, ACATEILHOCTH MPOMBIIIICHHOCTH
NPUBOJAT K  M3MEHEHUI0O  OYEpTaHUM  3€MHOM  MOBEPXHOCTH, HU3MEHEHHIO
KJIIMMaTUYECKOT0 U THUAPOIOTHUECKOTO PEXUMa MECTHOCTU, HAPYIICHUIO CTPYKTYpPbI
€CTECTBEHHBIX JIaHamadToB. Bce BhilieonrcaHHbie IPOIECChl PUBOAAT K UCTOIICHUIO
MIOYB, MOTEPE TUIOJIOPOJIHBIX CBOMCTB U yTPATE 3€MElb, PUTOAHBIX JJISI BhIpALIMBAHUS
pacTeHuil. 3a BCIO HMCTOPHIO 4YEJIOBEUEeCTBa OBUIO YTEPSHO OKOJIO 2 MIpA ra
wiogopoanbix nouB [1]. Takum oOpa3oMm, CTpemiieHHWE PEHIUTh MPOOBOJILCTBEHHYIO
npobsieMmy 00OpadyMBaeTCsl yTpaTou LIEHHBIX CBOMCTB 3€METb.

AKTyaJbHOCTH NPOoOeMbl. ['opon CHEXXHOTOPCK PACIOIOKEH B CYpOBOM Kpae
3anonsapes. CyllecTByromas y Hac MpodjieMa HEXBAaTKH CEIbCKOXO3MCTBEHHBIX
yroauii o0ycnoBieHa reorpaduueckuMu W HUcTOpuueckuMu (axrtopamu. OBorry,
GpyKTHI, 3€7MeHb, JaKe TIMOYBHI 4Yalle MPUBO3HBIE. 3e€MeNb, MPUTOAHBIX IS
BO3JIENIBIBAHMS pacTeHui, Mano. [loaTomy Bompockl obecrieueHns HaCEIeHUsS TOPOJIKa
PACTUTEIBHBIMUA TPOJMYKTAMH THUTaHWS, OOTaThIMU THTATEILHBIMU BEIIECTBAMU U
AKOJIOTHYECKU O€30MacCHBIMH, OCTPO aKTYaTbHBI.

Hennb: uccienoBaHre BO3MOKHOCTH BbIPAIIUBAHUS PACTEHUIN aJIbTEPHATUBHBIMU
METOJaMHU BEPTUKAIBHOIO BbIpALIWBAHUS, TUAPOIOHUKU B YCIOBUSAX APKTHYECKOTO
KJIMMATA.

I'mmore3a: MeTOAbl BEPTUKAIBHOTO 3EMJICNENUs,, THAPOIOHUKH TMO3BOJISIOT

BBIPAILMBATh PA3HOOOpa3HbIE KYJIbTYpbl B TOPOJCKHX YCIOBUSAX 0€3 NpHUMEHEHUS



IOYBbl COBCEM WM MPU HUCIOJb30BAHUU HEOOJBIIUX €€ KOJIWYECTB. 3a CYET
THIATEIHHOTO MOI00pa COCTaBa MUTATEIBHBIX PACTBOPOB /ISl MUTAHHS KOPHEH MOXKHO
JOOUTHCS TONYYCHHS YpPOXKAeB, YAOBJIETBOPSIOUIMX HOpMaM TIO0 COJEPKaHHUIO
HUTPATOB.

OO0beKT: BbIpalllIBAaHUE PACTEHUIA.

IIpeamer: BepTUKalbHBIE U THUAPOINOHUYECKAs YCTAHOBKU Ui BbIpalllMBaHUs
pacTeHUMN.

3agauu:

1. BeipacTuTh HECKOJIBKO BUJIOB CEJIbCKOXO3SIICTBEHHBIX PACTEHUI Ha YCTaHOBKE
U1 BEPTUKAJIBHOI'O BBIPALIUBAHUS U THAPOINIOHHON YCTaHOBKE;

2. OnpenenuTs B ypoXkae CoJIep:KaHusl HUTPATOB;

3. CpaBHUTH cofiep)KaHUSI HUTPATOB B YpO)Kae U MOKYITHBIX OBOIIAX, 3€JICHH,

4. Cnenath BBIBOABI O BO3MOXKHOCTH HCIIOJIb30BAHUS aTbTEPHATUBHBIX METOIOB
BBIpAMBaHUS CETbCKOXO3IMCTBEHHBIX KYIbTYp 3a [lomsipHBIM KpyroMm.

MeToabl:

1) 4acTUYHO-TIOMCKOBBIM; 2) SKCIEPUMEHT; 3) aHaJIM3, CpaBHEHHE, 0000IIeHNE

NOJTyYEHHBIX IAHHBIX; 4) BU3YaJIbHBIH; 5); KOHCTpYyUpOBaHuUe; 6) MOJETUPOBAHHUE.

IIpakTHYecKkasi 3HAYMMOCTB . B MPOIIECCE BHIMTOJIHEHUSI SKCIIEPUMEHTA TTOKa3aHa
MPaKTUYECKass BO3MOKHOCTh NMPUMEHEHHUSI CIIOCOOOB BEPTHUKAIBHOTO BBIPANTUBAHUS U
TUAPONIOHUKU B YCIOBUAX  ApPKTHYECKOrO  KiIuMMara JJisi  BO3JEJIbIBAHUSA
CENbCKOXO3AMCTBEHHBIX  KYJIbTYp.  BbIpallleHHblE  KYJbTYphl  COOTBETCTBYIOT
HOpPMAaTHBaM IO COJIEPKAHUIO HUTPAT-UOHOB, COAEpKaHUE MX HIKE, 4YeM B oOpaslax
NOKYTMHBIX oBoIlel. Pazpaborana Moniens Topojackoi hepMbl ¢ TpUMEHEHUEM criocoba

BCPTHUKAJIBHOI'O BhIpAaIllTUBAHHA.



1. Teoperuyeckasi 4acTh

B TeopeTnueckoii yacTu HaMU UCCIIEOBaHbI: HEOJATOMPUATHOE BIMSHUE CEIBCKOTO
X03scTBa Ha 3eMeNbHbIM (DOHA TUIaHETHl, reorpaguueckoe noyioxkeHne MypMmaHCKON
obmactu u 1. CHEXHOropck, penbed MECTHOCTH, KIMMATHYECKHUE YCIIOBUS,
TUAPOJIOTUUECKUN PEKUM, TOUBbl MypMaHCKON 001acTH, MOTpeOHOCTH xuTeel CeBepa
B COQJJaHCUPOBAaHHOM IMTAaHUM M AKTYyaJlbHOCTh oOecneueHus xureneil Cesepa
CENbCKOXO03AMCTBEHHBIMH MPOAYKTAMH.

AHanu3upysi TEOPETHYECKH Marepuas, Mbl CAENadd BBIBOJ O TOM, YTO KJIMMAaT
MypmaHCKO#l 005acTH M OCOOEHHOCTH TIOYB JIENIAI0T MECTHOE PacTEHHUEBOJACTBO
HPHEProeMKHM M O4Y€Hb TpyJo3aTpaTHeIM. Pa3BuTme 3emuienenus B 00JacTU Bcerna
TpeGoBasio U TpedyeT Mep MO OKYJIbTYPUBAHUIO MOYB, TO €CTh BHECEHHS] MUHEPAJIbHBIX,
OpPTaHUYECKUX M MHUKPOYIOOPEHUHN C y4eTOM MHMKPORJIEMEHTHOIO COCTaBa 3€Melb. JTU
MEpPOIIPUATUS B COBPEMEHHOM Poccum ABISIFOTCS HDKOHOMHYECKHM HEBBITOJHBIMH.
[TooToMy Ha NpPOAOBOJIBCTBEHHOM pPBIHKE MOETO0 TOpoAa MNpeodsafaroT IMPUBO3HbBIE
(GbpyKTHI, OBOIIH, 3esieHb (cM. [Ipunoxenue A).

Takass curyanus NpUBOJWUT K CWJIBHOW DKOHOMHYECKON 3aBUCUMOCTH JKHTEIIEU OT
3aB03a C MaTrepuka M OT uMIopTa. VIMIOpTHBIE CENBCKOXO35WCTBEHHBIE OBOIIH,
GPYKTBI JOPOTH M MO3TOMY HE PEIaloT MpoOjeMy MOJHOLIEHHOTO MUTAHUS JKUTENen
Cesepa. [JoporoBusHa n3-3a 3aTpaT HA TPAHCIIOPTUPOBKY B YIAJEHHBIN pailoH, a TaKke
IIOPOM HEBa)XXHbIE BKYCOBBIE KadyecTBa IMPUBOJAT K TOMY, MHOIO HPOAYKLIUU HE

pean3yercsi, MOPTUTCS U MPOCTO BhIOpackiBaeTcs (CM. puc. 1).

Pucynok 1. BeiOpormeHHbIe OBOIITN
(MM IpOJaHHBIE MO HU3KOH LIeHe)



Mgl cuntaem, 4to Gosee neiaecoodpazHo B yciaoBusx CeBepa pa3BUBATh TOPOACKHUE
arpodepmbl. Bomnpoc nedunmra miaogopoaHsix 3emenb Ha KobCKOM MONTyOCTpOBE
MOKHO PEUIUTh NMPUMEHEHHUEM albTEPHATUBHBIX CEJbCKOXO3IMCTBEHHBIX TEXHOJOTHH,
peIM3YIOIIMX NPHUHIMI PAUUOHAIBHOIO 3€MJICMIONIb30BAHUS — BEPTUKAIBHOIO
cenmbcKkoro xossiictBa. Ilpm »ToM xuTenu OyayT oOecrieueHbl BHTaMUHAMHU U
MHUKpO?JIEMEHTaMU Onarofaps CBEXHM W MEHee JOpPOrMM H3-3a DKOHOMHUHM Ha
TPAHCIIOPTHBIX PacxoAax OBOILAM, 3€JIEHH, SroJ, TpUOOB MECTHOI'O MPOU3BOJACTBA MPH
MUHUMAaJIbHOM BO3€iCTBUU Ha nipupoxay Cesepa.

BepTukanbHOe cenbckoe XO3SHCTBO — 3TO NPAKTHKAa BBIPALMBAHUS DPACTEHUH B
TOPOJICKUX YCJIOBHUSX B MPOMBIIJIEHHBIX 00bEMAX.

VYcnoBuss pacTEHUEBOJCTBA IOJHOCTBIO KOHTPOJUPYET UENOBEK: IMPUMEHSIOT
CUCTEMBI KIIMMAT-KOHTPOJIA, HCKIIOUYEHO HaKalJIMBaHHE B MPOJIYKTAaX BPEIHbBIX
MIpUMECEN U MECTULINIOB, HET 3aBUCUMOCTH YPOKalHOCTH OT C€30HHOCTU. Bce cuctemsl
KOHTPOJISI aBTOMATU3HPOBAaHBL. OJTO MOJAPAa3yMEBAET pa3BUTHE VIHTEpHET-TEXHOJIOTH,
HCKYCCTBEHHOI'0 MHTEIUIEKTa. [IpocTpaHCTBO MCHONBb3yeTcsl MaKCUMaIbHO 3(()EKTUBHO
3a c4yer o0ycTpoiicTBa (epM WM TPsIOK B 3JaHUSIX Ha Pa3HbIX YPOBHSIX MO BEPTHKAIIH.
Tak SKOHOMSATCS IUIOMIAAN TP MAKCUMAJIbHO HCIIOIB3yeMOM 00beMe TPSIKU / (epMBl.
XKutenu ropoga OyayT o0ecneunBaThCsl CBEKUMU, JAEIIEBBIMU U SKOJIOTHYECKH YUCTBIMU
npoayktaMu. OTCYTCTBYIOT 3aTpaThl HA UX TPAHCHOPTUPOBKY /10 «JIBEPH MOKYIATEISN».
I'opoackass cpema Oyzner  O30pOBISTHCS  OOJNBIIMM — KOJMYECTBOM  PACTEHMH.
HemanoBa)kHO M apXUTEKTYpPHO-3CTETHYECKOE 3HaUeHUEe Takux (epm. OrpaHuueHHOE
HCIIOJIb30BAaHUE 3€MENb JIETIaeT BEPTUKAIBHOE CEIbCKOE XO035MUCTBO 00JI€€ SIKOTOrMYHBIM
U TPHUBOJMUT K COXPAHEHUI0 MeCTHOM ¢uopel U (ayHbl. To ecTb Takas NpaKTUKa
CEJIbCKOr0 U JEKOPATUBHO-NPUKIIAJTHOTO PaCTEHUEBO/ICTBA aKTyalbHa B CBSI3U C POCTOM
METAJIONOJIUCOB U XOPOILIO COYETAETCS € UAECEN IKOJOTMYECKH YUCTOr 0 TOPOa.

B BepTHKaJIbHOM 3€MIIEIETTUU IPUMEHSIOTCS CAEAYIOIINE METOBI:

- TUAPOINIOHHMKA,;

- a9POIIOHUKA;

- aKBaIlOHHKaA.



BeprukanbHoe 3emienenue SBISETCS OYEHb IMEPCIEKTUBHBIM BHJIOM CEIBCKOTO
x03s1iicTBa. OHO CITOCOOHO pa3pelnuTh TII00ATbHBIE MPOOJIEMBI TONOJAaHUS U OEPEXHOr0

OTHOHICHHA K ITPUPOAC, pallMOHAJILHOI'O 3€MIJIC-, 4 TAKKC U BOJOITIOJIb30BAHUS.

2. IIpakTnyeckasi 4acThb

M1 co6paJm B JOMAITHUX YCIIOBUAX TPHU YCTAHOBKH M3 IMOAPYUYHBIX CPCIACTB: IBC

BCPTHUKAJIBHBIC I'PAAKU U TUAPOIIOHHYIO YCTAHOBKY.

2.1 BepTukajibHOe BbIpAIIUBAHUE B JOMAIIHUX YCJI0BUIX
[lepBasi BepTuKalibHasi KOHCTPYKIMSI OCHOBAHA HAa CUCTEME JJIsl adpONnoHUKU. EE
cxema, pa3paboTaHHasi MHOIO Ha OCHOBE W3YYEHHOH JUTEpaTypbl, MpPECTaBlIeHA Ha

puc. 2.
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Pucynox 2. Cxema BepTHKaIBLHON a3pONMOHHOW KOHCTPYKIIUH.

Kak BHIHO U3 puCyHKa, MpeajaraeMas KOHCTPYKIUS COCTOUT U3 TpPYyObl
OOJIBIIIOTO JUAMETPA C OTBEPCTUSIMHU, TJI€ 3aKPEIUISIOTCS pPacTEHUA 3a CTe0eIeK, B MECTe
4yyTh BBIIIE KOpHS. BHYyTpH mpoBeneHa TpyOka MeHbllero aAuamerpa. B Hell HanpoTus
OTBEPCTUM JUISI PACTEHUM MPOAECIAHbl MEJIKUE OTBEPCTUS UL  PACIHBUICHUS
MMATATEIBLHOrO pacTBOpa. PacTBOp CTekaeT B CHEUHUAIBHBIN IMOJJIOH, YCTAHOBJICHHBIN

BHU3Y BEPTUKAIBHONU KOHCTPYKIIUU.



AdpOnOHHas yCTaHOBKa HauOoOsee CII0)KHa B BBIIOJIHEHUM B JOMAalIHUX
YCIIOBHSIX, TOTOMY YTO TPEOYET YCTAHOBJIEHHS] CUCTEMbI aBTOMATH4YE€CKOI O BKIIFOUEHMSI-
BBIKJIFOUEHUSI OpOILIEHHUs KOpHeW. Henb3s gomyckaTe mx BbIChiXaHus. [lodromy miid
JIOMAIIIHET0 3KCIEPUMEHTA Mbl BBIOpAJIM CIIOCOO BEPTUKAIBHOIO BbIpaliuBaHus. i
3TOr0 MbI 3alI0JHUJIM OCHOBHYIO TPyOy MOYBOrpyHTOM. CXeMa KOHCTPYKIIMH MTOKa3aHa
Ha puc. 3. IlonuB ocCylIeCTBISUIM BPYYHYIO 4epe3 BEpXHEE OTBEPCTHUE TPYOKH IS

MO/Ia4¥ BOJIbI B MEPUOJUYHOCTHIO 1 pa3 B 3 mHS MO yTpam.

Tpy6ka, obMoTaHHan
MELWKOBUHOM

3emna

3emMna

3eMnsa

rpasui

10-15cm

Pucynok 3. CxeMa BepTHKaIBHOH IPSAAKU B TpyOe
[Iponecc BBINOIHEHHSI BEPTUKAIBHBIX KOHCTPYKLUUN JIBYX THIIOB IPEICTABJIEH B
[Mpunoxenusix b u B. Jlns BTOpoit KOHCTPYKUIMU OBLITM MPUMEHEHBI UCTIOJIb30BAaHHBIC
IUTACTUKOBBIE OYTBHUIN €MKOCTHIO 1,5 51. Cxema KOHCTPYKIIUH U3 TIACTUKOBBIX OyThUICH

MpuBe/IeHa Ha puc. 4.



nnacrukosas byrbinka

ApeHaXx

Pucynok 4. CXeMa BepTUKaIbHOH KOHCTPYKLMH U3 IUIACTHKOBBIX OyTHUICH

Beprukanbhblie Tpaiku ObUTH 000PYI0BaHbI Ha 3aCTEKJIEHHOM OaJIKOHE.

JInst BbIpaluBaHusl B BEPTUKAIbHON KOHCTPYKIIMM W3 KaHAJIM3ALMOHHBIX TPYO
ObLIIM BBIOPAHBI JUCTOBBIE KYJIBTYPbl, UMEIOIINE KOPOTKHI BEr€TAallMOHHBIN MEPUO U
HENPUXOTIUBBIE B yxoje: canartel coproB «MAMA-MUS», «EPAJIAILIy,
«CKOPOCIIEJIbI ~ JEJIMKATECHBIM»,  mmummar  «3EMJISHUYHBIN,
«@KUPHOJIMCTOBOM», kpecc-canatr «TAHCKHI». Pe3ymbraThl BbIpaliuBaHus
npencrasieHsl B [Ipunoxenun I

Jlnst BBIpamIMBaHUsT B CHUCTEME U3 IJIACTUKOBBIX OyThUIEH ObUIM BBIOpaHBI
kynsTypsl: oryper; F1 «BAPABYJIbBKA», nerpymika «ATAJIBSIHCKWN TUTAHT»,
3EMJISIHUKA PEMOHTAHTHAs «XOJIUIEN, ropox «JETCKUU CAXAPHBIN», Tomar
«bAJIKOHHOE 4YVYJIO», mnepen claakuii «CUPEHEBBIU TYMAHy, 06a3miuk
«JIMMOHHBIN JIOJIbKW». Pe3ynbTaThl BRIPAIMBAHUs NPEICTABICHBI B IIpUIOKEHUH

.

2.2. 'uaponoOHHBINA MeTON
[Iponecc BBINOIHEHUS THAPONIOHHON YCTAaHOBKM IpenacTasieH B [Ipunoxenun E.

Cxema yCTaHOBKM M caMa KOHCTPYKUMS MNPEACTABICHBI Ha puc. S u 6. [[nd ouucTku
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BOJBI OT YaCTHI[ TPYHTa, BBIMBIBAEMOTO W3 EMKOCTEH C pacTEHHSIMH, YCTaHOBKY
obopyoBanu GpUILTPOM aKkBapuyMHBIM «Aguaeley.

3a OCHOBY ISl TMTATEJIBHOrO pacTBOpa B3suM pactBop KHomna.

PactBop TrOTOBMIM Ha BOIOIPOBOJHOM OTCTOSHHOW BOJE€ KOMHATHOM
TeMmreparypel. PacTBOp OMBIBa€T €MKOCTH C PACTEHUSMH B TEYEHUE HECKOIBKHUX
CEKYHJI C IEPUOIMYHOCTBIO 3 - 4 pa3a B CyTKH.

e

nnactukosasn byTeinka

CaHTexXH1yeckas
Tpyba

UCTOYHUK
nuTaHua

»

nuTaTenbHbIA
pacrsop
LNA TMAPONOHUKK

KOHTelHep, 30n

$uUnbTP aKBapuyMHbIi
BHYTPEHHUIA aquaele

Pucynox 5. Cxema ycTaHOBKH JIJIsI TUAPOTIOHUKA

Pucynoxk 6. ['otoBast yctaHOBKa r'UIPOIIOHUKH.
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CeMeHa PEMOHTAHTHOM 3E€MJITHUKHM MpOpalIMBajid B MNPONAPEHHBIX OMUIKAX;
NOJIPAIIEHHYI0  paccajy BBICAKUBAIM B €MKOCTH YCTAHOBKH, 3allOJIHCHHbIC
KEepaM3UTOM.

3a Bech MepuoJ AKCIEPUMEHTa ABaXAbl 100aBisiu B pactBop 0,1 r ssHTapHOU
KUCJIOTHI. J[JIsl pacTeHUl BEIIECTBO SIBJISETCS CTUMYJISITOPOM POCTa, MPUMEHSIETCSA U IS
MOBBIIICHUST TPOJYKTUBHOCTH B Tiepuon Oyronm3anuu. bezomacHo W pasmaraercs
MUKPOOpPraHU3MaMU 3a HECKOJIBKO JTHEH.

Tax>xe npoBenu 3 paza NOJKOPMKY yJI0OpeHHEeM Ha OCHOBE KOHCKOT'O HAaBO3a.

Tak kak pacTeHHs MOTJIOLIAIOT U3 PacTBOpa HEOOXOAMMbBIEC DJIEMEHTHI MUTAHUS,
HEOOXOJIMMO KaKJble 7 JHEH JAenaTh KOPPEKTUPOBKY MUTATEIBHOTO pacTBOpa Ha
OCHOBAHMM XUMHUYECKOro aHanu3a. [Ipu 3TOM KOHIIEHTpalud MO Ka)XKJAOMY BEIIECTBY
(kaTHMOHaM, aHMOHAM) JIOBOJIAT JI0 MCXOJ/IHBIX BEJTMYMH BHECEHUEM CYXUX coiei [5]. 13-
3a OTCYTCTBHSI BO3MOKHOCTH JIa0OpaTOPHOIO aHajlin3a Mbl IOJHOCTBIO 3aMEHSUIH
pactBOp uepe3 Kaxiable 25 nHed. CornacHO pPEKOMEHIAMSAM, 3aMEHYy MOYKHO

pou3BoanTh Kaxaple 30-40 nuei. [Ipu 3aMeHe MpoMbIBaIA KEPAM3UT YUCTOU BOJIOM.

2.3. OHEHKa PE3YJIbTATUBHOCTH OBOIIIEBOACTBA

O} dexTUBHOCTD BBIPANIMBAHKS OBOIIHBIX KYJIBTYp BEPTHKAIBHBIM CIIOCOOOM
OILICHUBAJIH 110 YPOKAWHOCTH U COJIEPKAHUIO HUTPATOB.

[Ipu ompeneneHus ypo>KalHOCTH CPEIHIOI0 MAacCy yposkas pacCUUTBHIBAIH, Kak
Maccy MPOAYKIMHU OJJHOU SUYEUKH BEPTUKAIBHOM IPAJKHA, YMHOXKECHHYIO HA KOJIMYECTBO
SA4YEeK; MacCy OJHOTO CPEIHEro Mo BeJMYMHE III0AA, YMHOXKEHHYIO Ha KOJIHMYECTBO
TUTO/IOB.

HutpaTtel onpenensiin  3KCIpecc-TECTUPOBAHMEM TMPU  TOMOIIM  MHpudopa
OTEYECTBEHHOro Tpom3BojcTBa «COIKC HHUTpAT-TeCTep ». llapaienbHO —Hemann
3aKYMKW OBOIIEH M 3€JICHU, ONPEACIISUIA B TIOKYITHBIX 00pa3iiax cojepKaHue HUTPATOB
aHAJIOTUYHBIM 00pa3oM. KoOHIIEHTpanuio HUTPATOB OMpPENEsiid B HE MEHEe 4eM 5

oOpasiax 0JJHOro BUia OBOIIIEH.
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2.4. Pe3yabTaThl U HX 00CYy:KIeHHE
OueHky ypoXalHOCTH Jenajdd Ha OKOHYATEIbHOM JTale MpPOBEACHUS
SKCIepUMEHTa. Pe3ynbTaThl A1 BbIpalllMBaHUS B BEPTUKAIbHBIX KOHCTPYKLHUSAX

IIPE/ICTABIICHBI HA pUCYHKE 7 U B Ta0I. 2.

.

Pucynoxk 7. Onpenenenue Macchl IPOAYKIIUH

Tabauua 1 Onenka ypo>KailHOCTH OBOIIHBIX KYJIbTYp, BEIPAIIEHHBIX HA BEPTUKAIBHBIX
rpsaKax

HaumeHnoBanue Bec, rp KonnuyectBo siueex Ypo:xkaiiHocT
MPOAYKTa b, KT
Canat «<MAMA MUS» 94 18 gueex 1,69
(B Tpy0Oax)
Camat «EPAJIAIL» 101 22 gyeek 2,22
(B Tpy6ax)
Canar «CKOPOCTIEJIBIN 82 18 sraeex 1,48
JEJIMKATEC) (B TpyOax)
Inunar 3SEMJITHUUHBIN 32 9 sueex 0,29
(B Tpy0ax)
Kpecc-canar JAHCKHWI 74 11 sueex 0,82
(B Tpybax)
IleTpymka nucroBas 96 3 Auenkn 0,29
«ATAJIBSHCKUI (B GYTBIIKaX)
I'MT'AHT»
Ba3unuk 24 2 sueliku 0,05
(B OyTBUIKaX)
TCopox «CAXAPHbBIN» 1 cTpydok 14 xycToB 1,13
9 rp. (B OyTBUIKaX), B CpeIHEM
110 9 CTpy4YKOB Ha KyCTe
Orypeu «bAPABYJIBKA» 1 orypen 9 kycToB 4.5
83 rp. (B OyTBUIKaX), B CpeTHEM
710 6 OTypIIOB Ha KyCTe
[lepen cnankuit 1 nmepen 3 kycta 3,6
151 (B OyTBUIKaX), B CpeTHEM
710 8 IJI0/I0B HA KycTe




13

Tomar « bBAJIKOHHOE 1 Tomar 28 KycTOB 4,00
qya10» 11 rp. (B OyTBUIKAX), B CPETHEM
13 mogoB Ha KycTe

Pe3ynbrathl onpenesaeHus conepKaHusl HUTPATOB MPEACTaBICHBI B Ta0IHUIIE 3.

Tabnwma 2 Pe3ynpTaThl onpeeneHust HATPATOB B OKCTIEPUMEHTAIBHBIX M MOKYITHBIX 00pa3iax

OBOLLIEH.
Ne Pacrenne Coaeprxanne HUTPAT-MOHOB, MI/KT
Hopma JKcrepruMeHTAIbHbIE OBouy, KynjieHHbIe
00pa3ubl oBOLIEH B Mara3uHe
1. Caat 2000 2153 87 516
2 Seente 2000 1-36 19— 428 mr
. Orypen 400
3. CITMIHBIM, 0-95 31-309
Orypen rpyHTOBBIN 150
g | [Hepemcmacui 200 0-14 54— 161
IHomunop
5. TETUTMYHBIN 300 0-96 87 — 288

AHanu3 TaHHbIX Ta0nuIl 2 U 3 10 MEPBOMY IKCIIEPUMEHTATHLHOMY BhIPAIIIMBAHUIO
MOKa3bIBAET, YTO MPUMEHEHHE BEPTUKAIBHBIX TPSIOK MO3BOJSET MOMYydaTh XOPOIINE
ypoka Ha HEOONBIIMX IUIOMIAAAX, NMPU DKOHOMHHM TIOYBOTPYHTAa M MaKCHMAaJbHO
3¢ (HEKTUBHOM HMCTOIB30BaHUM MpOoCcTpaHcTBa. CoaepikaHue HUTPAT-UOHOB HE TOJBKO
HAXOJUTCS B mpezenax ycranoBieHHbIX [1JIK, HO 1 B HECKOJIBKO pa3 HIKE COAEpKaHUS
B TIOKYNHBIX oOpasmax. Takue TpSIKM MOXHO O0OpyIOBaTh Ha 3aCTEKJICHHBIX
OaJIKOHAaxX, W KPYTIBIM TOM TPH HEOONBIINX 3aTpaTrax MOJydaTh ypOXKau OBOIIEH,
o0ecrieunBas MOCTOSTHHOE MOCTYIUICHHE BUTAMUHOB MPSMO K CTOITY.

DKCTepUMEHTaNIbHBIE pa0OThI TO3BOJIWIN CPABHUTH JIBA AIbTEPHATUBHBIX METOJIA
3emJiefieNnusi 1 OOHAPYKUTh WX MPEUMYIIECTBa U HEeA0CTaTKU. MeToa BepTUKAJILHOI0
BbIPAIMBAHUS MPEACTABJISIETCSI MHE 00J1ee MePCNeKTUBHBIM, YeM T'HAPOTOHHBIA,
1o psily NPUYHH:

- KOHCTPYKILIUU 3aHUMAIOT MaJi0 MECTA, UX JIETKO pacroyiaraTh Mo BEpTUKAIHU, YTO
DKOHOMHT IUIONIAJh W ONTHMHU3UPYET TPOCTPAHCTBO, OTBEACHHOE TIOJ TPSIKH.
I'uapornonHas ycraHoBka TpeOyeT OoJibllie MecTa, 00Jiee CIIOkKHA TEXHOJIOTUYECKH U B

00CITyKUBAHWY;
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- BBICEBAHUE CEMSIH MOKHO MPOU3BOJUTH HETOCPEICTBEHHO B SYEHKHU / OyTHLIU
BEPTUKAJIbHBIX  KOHCTPYKUMHA. ['MApONOHHBIA  MeTon  TpeOdyeT  OTIENbHOIO
npopalirBaHusl CEMSIH Ha TBEPAOM CyOCTpaTe; B BOJHOM Cpejie ceMeHa 3arHUIOT;

- TUJPOIIOHHBIM METO/ TpeOdyeT MOCTOSHHOIOo jadopaTopHOro KoHTpods pH u
COCTaBa IMTATEIBHOIO0 PacTBopa. B OTCyTCTBHME KOHTPOJISI NMPUXOAUTCS Yallle MEHSITh
pPacTBOp IOJIHOCTBIO, YTO MPUBOJUT K HEONTUMAIBHOMY PAaCXOAY BOJIBI, CYXHX COJIEH-
yaoOpenuil. [Tocaiku BepTUKAIBHBIX TPSAOK MOKHO IMOJIMBATH KaK YUCTOM BOAOM, TaK
Y TIUTATEIbHBIM PACTBOPOM;

- TUJIPOTIOHHBIE YCTAHOBKH 00Jiee CHJIBHO MOBBIIIAIOT BIAXKHOCTH B IIOMEIIECHUH,
I7I€ OHU YCTAHOBJICHBI.

OnOHaKo DSKCIEPUMEHT MO BBIPAIIMBAHUIO B BEPTUKAIBHBIX TIpAIKaX MbI
OPOBOJWIM C TPUMEHEHHUEM TMOYBOIPYHTAa, MYCTh M B HEOOJBIIUX KOJIUYECTBAX.
bonpmion mHTEpEC NMPEACTABISET UCCIECAOBAHUE BO3MOXKHOCTH IMOJTHOM 3aMEHBI 3€MIIH
B Irpsi/IKaX UHBIM CYOCTPaTOM.

bonee mepCrneKTUBHBIM SIBIISIETCSA ITOJHBIA OTKA3 OT JKUIAKOIO WIH TBEPIOTO
CyOCTpaToB, TO €CTh MPUMEHEHHE A3POMOHHKH. DTOT METOJA MBI CUMTaeM Haumbojee
palMOHAIBHBIM BUJIOM 3emuiesienus B ycnoBuax CeBepa. OqHaKO OH UMEET OJMH OYEHb
CEpbE3HBIIl HEOCTAaTOK: 3TO HauboJiee HHEProeMKHM METOJ, TaK KakK a’dpOIOHUKA
TpeOyeT TOJHOTO KOHTPOJS MHUKPOKIMMATUYECKUX YCIOBUM U aBTOMAaTHU3aIlMU
npoiiecca.

B Hamewm ropojie ectb MHOTO 3a0pOIIEHHBIX IOMOB, KOTOPbIE MOKHO OOYCTPOUTH
1oJi ropoAckue gepmbl (CM. puc. 8). BrlpammBaTh OBOIIHBIE KYJbTYpbl MOXHO Kak
METOJIOM BEPTUKAJIBHOIO BBIPALMBAHMS, YCIEIIHO OMPOOOBAHHOIO HAMH B JIOMAIIHUX
YCIIOBHSIX, TaK M a’pOmoHHBIM. Mpbl pa3pabotanu 3D-momens Takoll TOpoacKoOn

arpodepMbl, KOTOpas MpeACTaBICHA Ha pUC. 9.
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Pucynoxk 8. 3abpoleHHbIi HEeXXNUIbIE ITOMEILEHHUS B TOPOJIE

Hns co3manus 3D monenu ¢parmMeHTa BepTHKATBHON (epMbl MBI UCIOJIB30BaId MPOrPAMMY
SolidWorks. Chauana caenanu MoJenHu OTAENBHBIX YacTe - KOMHATa, CTOWKH, pacTeHHE, JIaMIIbL.
[Totom coOpamu Bce 3yieMeHTHI B OJHOM. [Ipow3Benn HACTPOWKY TEKCTyp, CBETa, 3alyCTUIU

OTPHUCOBKY ISl OJTYYECHUSI OKOHYATEIBHOTO U300paKeHUsT MOICITH.

Pucynok 9. Monens ropoackoii arpogepmbl

1 — BepTHKanbHas YCTAaHOBKA a’PONOHUKH WM BEPTUKAJIbHAS TPsAKa; 2 — €MKOCTh s
MUTATEJIBLHOTO PACTBOPA, HACOC, AaBTOMATUYECKAas CUCTEMa KOHTPOJIUPOBAHUS LUPKYJSALUUA BOJBI; 3 —
MTOABOISIIIIME MMUTATEIBHBIN pacTBOP TPYOKH; 4 - CBETUIILHUKA HHPPAKPACHOTO, YIBTPAPHOIETOBOTO U
BHUJIUMOTO CBETA.

BoiBoa. B pesynbpTaTe mMpoBEAEHHOTO 3KCHEPHMEHTa ObUIO YCTAHOBJIEHO, YTO
IIPUMEHEHUE METOJIOB BEPTHUKAJIBLHOI'O BBIPAIIMBAHUS M TMIPONOHUYECKONM YCTAHOBKH

IMTO3BOJIMUT ITIOJYYaThb CBCKHC OBOIIU U 3CJICHDb B YCIIOBUAX ApKTPI‘{CCKOTO KJIMMara.
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3AK/IIOYEHHUE
1.YcnoBuss mpoxkuBanus Ha CeBepe TpeOylOT I TMOAAEPKAHUS 3I0POBbS

YeJI0BEKa ITOBBIIICHHBIX KOJIWYECTB BUTAMHUHOB W MHUKPORJIEMEHTOB. IIpHBO3HBIE C
MaTepuKa POCCUMCKHWE W UMIIOPTHBIC OBOIIU U (PPYKTHI HE MOT'YT PEHIUThH MPodIeMy B
CHTy OporoBu3Hbl. HeoO6XoaumMo pa3BUTHE MECTHOTO 3eMJISCITHS;

2. Oco0eHHOCTHM KJIMMaTra W MCTOPUYECKUE aCMHEeKThl MOYBOOOPA30OBaAHUS
criocoOcTBOBaIM (hOPMHUPOBAHUIO OYEHb OCAHBIX, TUIOXO a’dPUPOBAHHBIX, C HHU3KOU
WHTEHCUBHOCTBIO UCTIAPEHUS BJIard, MOpo CUJIbHO 3a00J0UYCHHBIC U MaJI0 MPUTOAHBIX
U1 3eMiienienust 1o4B. JJisi pacTeHUEBOACTBA TPAJUIIMOHHBIMU METOJIaMHU TpeOyeTcs
MIPOBEACHUE MEPOIIPUATHI 1O OKYJIHTYPUBAHUIO TIOYB;

3. PamumoHanbHOEe pelieHHe NpoOJIEMbl B YCIOBUSX OTCYTCTBHSI HPHUTOAHBIX
3eMeJib: Pa3BUTHE PACTCHHMEBOJICTBA AJIbTEPHATUBHBIMM METOJAaMHU. OTH METOAbl HE
TpeOYIOT COBCEM WIH TpeOyIOT MHHHUMAJIbHBIX KOJIHYECTB I10YB, OKa3bIBAIOT
MHUHUMAJIbHOE BO3JEHCTBHE Ha MNPHUPOIY Kpas, SKOHOMHBI B PACXOJOBAHUU BO/IbI.
[To3BONISIOT OPraHU30BaTh CETh HEOONBIIHNX arpoepM B TOPOJACKHUX YCIOBHUSIX;

4. HaMu 3KCIIEpUMEHTAIBHO TIOKa3aHa BO3MOXKHOCTH BBIPAIIMBAHHS OBOIIEH C
MOMOIIIbIO BEPTUKATBHBIX KOHCTPYKIIMM Ha 3aCTEKIEHHOM OaIKOHE.

5. Meroapl QJIbTEPHATUBHOIO 3€MJICNICNIMS  MO3BOJIAIOT  KOHTPOJHUPOBATH
COZIEpP)KaHUE B YpOKae HE TOJILKO HUTPAT-UOHOB, HO U IPYTUX BPEAHBIX BEUIECTB YXKE
Ha OJTane BO3JEIbIBAaHUSA, YTO OOECHEUMBAET IMOJIYyUYCHHE DKOJIOTUYECKH YHUCTHIX
MPOAYKTOB. DTO OBLUIO TOKa3aHO Ha TMPAKTUKE: JKCIEPUMEHTAIBHO TOTyYCHHBIE
ypOXKau UMEIT CaMO€ HU3KOE COAEPKAHWE HUTPAT-HOHOB B CPABHEHHUU C MOKYIHBIMHU
OBOII[aMU;

6. CpaBHUTEIBHBIM aHAIM3 TMPAKTUUYECKOTO MPUMEHEHHUS BEPTUKAIBHOIO
BBIpAIIUBAHUS W THUIPONOHHOIO METOAAa IO3BOJUJ YCTAHOBUTH HUX TEXHUYECKHUE
IpEeUMYIIEeCTBa U HEeIOoCTaTKH. B kauecTBe Hanbosee oNTUMaIbHOTO METO/Ia IPU3HAHO
BBIPAILIUBAHUE B BEPTUKAIbHBIX KOHCTPYKIHUSIX;

7. B cBsA3M ¢ BBIBOAOM II. 6 BO3HHKAET HEOOXOIUMO OLIEHUTH BO3MOKHOCTH
MOJIHOM 3aMEHbI MOYBBI MPU BBIPAIIMBAHUUA B BEPTUKAIBHBIX T'psAIKaX HA HUHEPTHHIC

MaTCpUaJIbl: ITIOPUCTLIC, COCTOAIINEC N3 MCIIKUX YaCTUIl KCPaAM3UT, OIMUJIIKH U AP.
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8. Hammu mnpennoxxeHa Mopenb TropoiCKoM arpodepMbl Ha OCHOBE METOJa
a’ponoHuKU. OCHOBOM ISl TaKMX arpoep™ MOTyT BBICTYNHTH 3a0pOILIEHHBIE >KUIIbIE

noma, KoTopbix B 3ATO AnexkcanapoBCK HEMAJIO.
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KOHLENUUS pa3BUTUsA arpapHoro cexkropa // MurtepHer-xkypHan «HAYKOBEJIEHHME»
Tom 9, Ne6 (2017). [DOnekrponnsii  pecypc]. — Pexum  nocryna:
https://naukovedenie.ru/PDF/60EVNG617.pdf, cBoOOaHBIMH. - 3ari. ¢ 9KpaHa.
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9. Ky3pmuH /I.E., IleMmuyk E.B. Asporionuka, ee Iitochl 1 MUHYCBI. [ DJIEKTPOHHBII
pecypc]. — Pexxum goctyna:
https://www.elibrary.ru/download/elibrary 27724525 _78076455.pdf, ceo6omubIi. —
3ari. ¢ sKpaHa.

10. Hopmsl (u3nonornueckux moTpeOHOCTEN B SHEPTHH U MUIIEBBIX BEIIECTBAX
JUISl pa3JInyHbIX rpynn HaceneHus PO. Meroa. pekomennauun MP 2.31.2432-08. M
2008 [DnekTpoHHbI pecypc]. — Pexxum noctyna:
https://www.rospotrebnadzor.ru/documents/details.php?ELEMENT _1D=4583,
CBOOOHBIN. — 3ari. ¢ dKpaHa.

10. CanlluH 2.3.2.1078-01 "T'uruennyeckue TpedoBanus 0€30MaCHOCTU U
MUIIEBOM LIEHHOCTH MUIIEBBIX MPOAYKTOB" (YTB. [ TaBHBIM rocy1apcTBEHHBIM
canuTapHbIiM BpauoM P® 6 nos6ps 2001 r.) [DnekTpoHHbId pecypc]. — Pexxum mocrymna:

http://base.garant.ru/4178234, ceoOoaHbIN. — 3ari. ¢ 3KpaHa.

IIpniaoxenne A.

BEJIAPYCb
KPACHOOAP
POCTOEHA-HUHV MAPOKKO
2 MonnABus, MPAHj{*A3EPSAmJ,)KAH*”l BEJIAPYCb
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\\) 2 - MYPMAHCKOU OBJIACTU
’> BMHOrpag # ,,:‘r_' 8 rpywn
e 8 , T“" .
= {70 ot I e ,$ 1. «Jlto6umbin Cap»
=
= § anenbCcuHb s et ?/"ﬂ? 3eMnsHuKa 2. «OBowm»
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= Cr’— g h 5. «Maruur»
§ MaHapuHbl nepcuKu 6. «ﬂmépoqxa»
= =
o - = 7. OBOUWLHOW NAaBUNbOH
= \ ) g 8. «@aBOprT»
NIUMOHBI aGpuKoce! S 9. OBOLWHOW NaBUIbOH
4 = E 10. OBOW,HOWM NaBUNbOH
A= ‘ 11. OBOLWLHOM NABUNILOH
6aHaHbl rony6uka 3efeHb apbys3bl KyKypy3a Kny6HMKa

NEHVIHFPALCKAS  WUCMAHUS
dKBALLOP CERRIH 1 MOCKOBCKASL  MOPTYFANNS ;PUCTOB-HA-HUHV

OBNACTM TPELIUS

DATECTAH

ACTPAXAHb

MAPOKKO

Pucynox 1. Ananu3 peIHKa CEIHCKOXO03HCTBEHHON MPOAYKIIMH B T. CHEKHOTOPCK


https://www.elibrary.ru/download/elibrary_27724525_78076455.pdf
https://www.rospotrebnadzor.ru/documents/details.php?ELEMENT_ID=4583
http://base.garant.ru/4178234

IMpuio:xxkenne

Jnst mepBoil yCTaHOBKM OBLIN KYTIJIEHBI 4 KaHAIM3AMOHHBIX TPYObI 110 1 M.

Ta6m/1ua 3- HpOIICCC CO3aHns YCTAHOBKHU BCPTHUKAJIIbHOT'O BbIpAIUBAHHNA U3 KaHAJIHU3AIITUOHHBIX

Tpy0
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b.

DTamn co3/1aHusl YCTaHOBKU

Omucanne

[Iponenansr OTBEPCTUA-TTYHKH Ha
paccrosauu 20 cM  Apyr OT Apyra.
Huxnee pacnionoxeno Ha paccrostHuu 10
— 15 c™m ot nona.

TpyObl ycTaHaBIMBAIUCH B ILIBETOYHBIE
TOPIIKH, HA JHO KOTOPBIX OBUI YJIOXKEH
apeHax. Jlng  ycroWuumBOCTM  BCA
BEpTHUKaIbHAs KOHCTPYKLIUS
MIPUKPEILIAIACh K CTEHE

Bnaytpu Kaxaou KaHaJIN3aIllMOHHOM!
TpyOBI ObUI MIOMEILEH
TOJTUTPONUJICHOBBIA TIUTAaHT /  TpyOKa
quameTpoM 16 MM ¢ mpoxaenaHHBIMU
OTBEPCTUSIMU M O00EpHYTasi MELIKOBHHOM.
3areM BHEHIHAA TpyOa HaroJHAIACh

TPYHTOM.

B otBepcTHA-nyHKHM BBICEBAJIA CEMEHA
pacTeHM.
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Ha »Tame mpopammBaHusi Uisi CO3IaHUS
TEIUNIMYHOTO  MHUKPOKJIMMara  TPYOBI
obopavrBaa MUIEBON TJICHKOH.

IIpniaoxenne B.

st coznanus BEpTUKAIbHOM KOHCTPYKLIMHU U3 MJIACTUKOBBIX OyThUIEH HEOOXOIUMBI:
- IUTACTUKOBBIE OYTHUIKHU;
- IIHYP KPYYEHHBIN;
- Kpenex;
- candeTku.




Pucynok 2. Co3nianue BepTHKaIbHON YCTAaHOBKU U3 OyTbuIEH
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IMpuioxenne I'.

Tabnuma 4 — Pe3ynbTaThl BRIpalIMBaHUs JIUCTOBBIX KYJBTYP B BEPTHKAIBLHON YCTAHOBKE HA OCHOBE KaHAJIM3AIIMOHHBIX TPYO

Broicagka cemsiH 23 uroHs 2020 r. Temneparypa 8-11 rpaaycos

KonTp. Cauar Canat EPAJIAII Canat Inunat IInuHaT Kpecc-canar
BpeMst MAMA MU CKOPOCIIEJIBII 3EMJISTHUYHBIN JKUPHOJIMCTHBIN JAHCKHI
5 : JAEJINKATEC : FERW 3 KPECC:CANAT
e “‘-U SOAHCKUN
Wnuxar @D c 18 811 WS
SEMASIHUYHBIN e Butamunbi kpyrabin rop!
R TTTHHAT
IHPHONHCTHBIA
2 HGTHWOMWCAI :
R U e T
A
a g
(% neAbt. - SRS
okl @ i O
TIpopociu 27.06.2020 27.06.2020 27.06.2020 29.06.2020

\

27.06.2020
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1 Hepens

2 Hexean

4 Hemenn




5 Hexeb
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7 HEEenb

[Mponykmuss  Oblna

ynotpeobieHa B
MUy B CBA3U C
OKOHYaHUEM
BBIPAIIUBAHUS

[Mpoxyxrwst ObLTa
ynoTtpebjieHa B MUILY B
CBSI3M C OKOHYAHHEM
BBIPAILMBAHUS




Tabmuna 5 - Pe3ynpTaThl BhIpalMBaHMsI KYJIbTYP B BEpTUKAITHLHOW YCTAHOBKE Ha OCHOBE TUIACTHKOBBIX OYTHUICH.
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IIpniaoxenne /1.

Boicaaka cemsin 23 urons 2020 r. Temneparypa 8-11 rpagycos

T'opox
JETCKUI
CAXAPHBIN

KonTp. Orypen Ilerpymka 3eMJIsIHMKA
Bpemst BAPABYJIbKA UTAJILAHCKIN PeMOHTaHTHas
T'NTCAHT .
XOJIMJAEN
Ipopocn 28.06.2020 02.07.2020
1

Heaeas

Tomart
BAJIKOHHOE

qyJI0

Ilepen caaakuii
CHPEHEBBI
TYMAH

Bbazniauk

JIMMOHHBIE
JOJIbKIA
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HeaeJast

Heaeast

HeaeIb




6

HeaeIb

7
Hexelb

10
HeJleslb
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[Mponyxmus Obuia
yrnoTtpeOicHa B
MIUIILY B CBSI3U C

OKOHYAaHHEM
BBIpAIIUBaHUS
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IMpuioxenne E

Ta6ymma 6 — COopka THIPOIIOHHON YCTaHOBKHU

Nermt Oran Onwucanue
N4

1 5
Z 6
“ Hns YCTaHOBKH B T000M
e XO3SIICTBEHHOM  MarasuHe MOKHO
= nproOpecTH CIEAYIONINE IEeTAIH:
=
= - IJACTUKOBBIA OOKC ISl XpaHEHUs
= oovemom 30 i;
= - TIOMIIA;
= - KaHaJuW3allMoOHHBIE  TPYyOBl |
E COEIMHUTENIbHBIEC IEPEXOTHUKH;
S - 7 TPOWHMKOB;
;E\Q - 6 oTBONOB 87 rpan;

N - 3arIyIIKA
2
CO6op cuctembl TruaponoHuKu. Bcee
JIETAIA COOpAITA B CUCTEMY.
3

[MoxcoenuHMIN K cucTeME THOKHI
LJIAHT.
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VYcTaHOBUIIM CUCTEMY HAa EMKOCTB C
BOJIOH.

CoenuHunu cuctemMy c mommnou. B
KauecTBE  IIOMIBI  HCIIOJIb30BAJIN
AKBapUYMHBI BHYTpEeHHHH (QUIBTp
AQUAEL MIPOU3BOJUTENBHOCTBIO
700 nuTpoB B Hac.

[TomecTrmm nomity B €MKOCTh I
BOJbI.

U3 IJIACTHKOBBIX ABYXJIUTPOBBIX
6YTI>IJ'IOK HU3TOTOBHJIM IIOACTABKH IIO
HBCTOYHLIC TOPIIKH.




