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| HOACHUTEJBHASA 3AIINCKA

Pa3Butne oOmiecTBa W 4eIOBEYECTBA MPOUCXOIUT MO MYTH KOHIEHTPAIUU
YeJI0BEYECKUX PECYPCOB U HACEJIEHUS Ha OTHOCUTEJIBHO HEOOJIBIINX IIOLIAISX C
OJTHOBPEMEHHBIM POCTOM IUIOTHOCTH HaceneHus. HaOmogatoTcst sBHbIE MPOLIECCHI
ypbanuzanuu. Kak cneactBue, NpOMCXOAUT aKTUBHOE COKpPAILLEHUE IKUTENIEH
CEJIbCKOXO3SIMCTBEHHBIX aryioMepanuil. Cena, IIOCENKH, JEPEBHH, ITOCEICHHUS
IIOJIHOCTBIO HCUYE3AI0T C KapPThl HACEIICHHBIX IIYHKTOB.

EcTecTBeHHBIE IIPOLIECCHI, CBSI3aHHBIE C HCIIOJIB30BAHUEM IPUPOJIHBIX
pECypCOB, BhIpalIIBAaHUEM OBOIIEH, (PPYKTOB U APYTUX arpOKYJIbTYp UAYT Ha CIaj
nocienHue aecsatuierus. OTHOBPEMEHHO, BO3pacTaeT MOTPEOHOCTh 0O0IEeCTBa B
IIOCTOSTHHOM TOJIy4€HUE KAYECTBEHHBIX INPOAYKTOB BBICOKHX 3KOJIOTMYECKHUX
CTaHJAAPTOB KpyrJibld roa. Copoc IOMONHUTEIBHO «IOJOIPEBACTCS» PACTYIIEH
YUCJIEHHOCTBIO HACEJIEHNS U BBICOKOM KOHIIEHTPALMEN B TOPOAAX.

B Onwxkaiiiieid nmepcrnekTUBE OCTPO BCTAHET BOIMPOC camMoobOecTedeHus
TOPOJOB CEIBCKOXO3SMCTBEHHOW MPOAYKIHUEW U MMPOU3BOACTBOM Iuinu. Pa3surne
TPEHJIOB B 3TOM HampaBiIeHUHM TpeOyeT BBEJCHHS HOBBIX pabo4ux mpodeccuil u
cneuuranbHocTel. OHa U3 Takux npodeccuit — cutu-pepmep.

Cutu-pepmeppl — 3TO CHEUMATUCTBI, KOTOPBIE CO3JAIOT  OTOPObI,
IUTAHTaluM, (EepMbl M arpoxo3siiicTBa pa3iMYHBIX MAacIITadOB B YCJIOBHSX
ropoAckor cpenbl. VHHOBalMOHHBIE B3MVIAABI M IOAXOAbI K TEXHOJOIMAM
CEJIbCKOIO XO34MCTBA M, B YAaCTHOCTH, PACTEHHUEBOJCTBA, IIO3BOJIIOT C
MAaKCUMAJIBHOW TIOJIb30M HCHOJIB30BAaTh IOKOJBHBIE W TEXHUYECKHE DTaXKHU,
YyepJayHble MOMEUIEHUS M KpPBIIIM MHOTOKBAPTUPHBIX JIOMOB M HEOOCKpEOOB,
IIPOMBIIIJICHHBIX COOPYKEHUN U TOPTrOBBIX KOMIUIEKCOB ISl LI€JIEW BBIPAIIMBAHUS
CEJIbCKOXO3SIICTBEHHON MpoAyKIuu. PacnoyioxkeHue Takux arpopupm Ha
TEPPUTOPUM TOpoAa CHHUMAET MpoOJeMy XpaHEHHs M TPaHCHOPTUPOBKHU
MPOU3BOJAUMON  NPOAYKIMH, ONTUMHU3UPYET OKOHOMHYECKYK)  CTPYKTYpPY
cebecroumMocTd. VHHOBaIIMOHHBIE, HAYYHO OOOCHOBaHHbIE TEXHOJOTUU CHUTHU-
dbepMepcTBa MO3BOJISIIOT C MaKCUMaIbHON 3(P(EKTUBHOCTHIO M SKOHOMHYHOCTHIO
UCIIONIBb30BaTh BOJY, MOYBY, YIOOpPEHHMs W MHHEpaJbl MpPH BbIpALIMBAHUU
arpoKyJbTyp OT CTaJuu MpPOpalIMBaHUS CeMsH 10 cOopa ypoxkas. Pemraercs
npobiieMa ¢ 3aBUCUMOCTBIO YPOKaHOCTH M KayecTBa MOJIy4aeMOil MPOAYKIIMH OT
W3MEHYMBOCTH IIOTOJBbI, KJIMMaTa M CE30HHOCTH B TedyeHue rona. Jlocruraercs
3¢ (deKT MOTOKOBOr0, KOHBEHEPHOIO MPOU3BOJICTBA, CO COOPOM ypOKasi KPYTJIbIi
TO/I.

Bricokast BOcTpeOOBaHHOCTh TEXHUUYECKUX KPYKKOB, MTOBBIILIEHHBI HHTEPEC
y MOJIOACXKH M B3pPOCJBIX K HOBBIM pa3pabOTKaMm, MHHOBALUSM B YCTOSIBIIUXCS
cdepax NEATEIbHOCTH, IIPUMEHEHHE CPENCTB aBTOMATHU3aLHUH U
WHTEJUJIEKTYaJIbHBIX MMPOTPAMMHBIX PELICHHUN JEJacT MpeaIaracMyr MNporpammy
BocTpeOoBanHoU s kuteneit IIckoBckoi obnactu. I'BIIOY TIO «IIckoBckuii
arpoTeXHUYECKUN KOJUIEK» - EIMHCTBEHHOE O00pa30oBaTelIbHOE YUPEXKIECHUE
CEIBCKOXO3SIMCTBEHHOW HAIIpaBJIEHHOCTH B ropoze lIckose n IIckoBCckOoM paiioHe,
a  TaKkke  eAMHCTBEHHOE  00pa3oBaTelIbHOE  YUYPEXKIEHHE  CPETHETO
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npodeccuoHanbHoro oOpa3zoBaHus Ha Tepputopun lIckoBckoit  obnactw,
MaTepUAIbHO-TEXHUYECKOE O0ECIEYeHHEe KOTOPOro TMO3BOJIIET PEaTn30BaTh
KayeCTBEHHOE 00yueHue no npodeccuu Oyaymero «CUTH-pepmep».

Il EJb PEAJIN3AIIUUA ITPOT'PAMMBI

Llenpro peanu3anuu JOMOJHUTENBHOM 00HIe00pa30BaATENbHON MPOrpaMMBI
«[Ipodeccust «Cutu-pepmep» B pamkax pas3Butusi kommereHiwmii FutureSkillsy
ABJIsIeTCs (POPMUPOBAHKE MPAKTHUECKUX HABBIKOB 110 CO3aHUIO U 00CTYKHBaHHUIO
ABTOHOMHBIX M 9KOJOTMYCCKMX KOHCTPYKIIMH, TTO3BOJIAIONIMX BBIPAIUBATh
pacTeHHs B 4epTe ropo/a.

HanpaBiaeHHOCTh IPOrpaMMbl — TEXHHUUECKAS.

111 KATETOPUSA CJYIIATEJEH

O6yuaronuecs 5 — 11 kimacco, moapocTku B Bo3pacte 11-18 mer.

IV OBIIAA TPYAOEMKOCTD ITPOI'PAMMBbI

Cpox ocBoenust mporpammbl - 180 vacos.

V IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUASA
INPOI'PAMMUbI

[Tomy4yeHusie 3HaHMS OOyYarOUIUECS CMOTYT CBS3aTh C JIESITEIBHOCTHIO
cutu-pepmepa, NPUOOPETYT YyMEHHUE padoTaTh WHCTPYMEHTaMH, OBJIAACIOT
HABBIKAMH CO3JIaHUSI 1 0OCITYy)KMBAHUSI arpOyCTAaHOBOK Pa3IMUHBIX THIOB, (popMm u
pa3sMepoB, a Tak)Ke HaBBIKAMH BBIPANIMBAHHWS PACTCHUH W  TOJICPIKAHUS
OJIaroMPUSATHOMN CPEJIbI IJI UX POCTa.

B pe3yibTaTe 0cBOCHHUS MPOTpaMMbl 00yUYaOIIHECs TOJDKHBIL:
3HATh:

— TpaBUJIa TEXHUKHU O€30MaCHOCTH U OXpaHbI TPY/IA;
—mpaBuna  pabOTBI  CO  CHENHUATM3UPOBAHHBIM  O00OpYIOBaHHEM W

WHCTPYMEHTAMH,

— NPUHIUINB  (QYHKIMOHUPOBAHUS  CIIMBHBIX  CHCTEM B CJIOXKHBIX
arpocucTemMax;



— IPUHLHUITBI paOOTHI PA3IMYHBIX BUAOB JAaTYUKOB;

— XMMHYECKUE MTpaBUIIa IIPU COCTABIECHUH IUTATEIbHBIX CMecell, HopMbl PH u
AJIEKTPONPOBOIHOCTH Il PACTUTEIbHON MUTATEILHOM CpEIbl;

— o0111e arpoTeXHUYECKUE TIPaBUJIa;

— TIpaBuiia Ae3UH(PEKINU KOPHEBBIX CUCTEM U BBICAJKU PACTEHUS B CyOCTpaT;

— DKOJIOTUYECKHE HOPMBI BBIPALIIMBAHUS PACTEHUI B HICKYCCTBEHHOM Ccpejie;

— HOpPMBI TEXHUKHM O€30IaCHOCTM MpU paboTe ¢ JIepEBIHHBIMU U
METAIIMYECKUMH KOHCTPYKLUSMU;

— TpeOoBaHMsI TPaBUI OXPaHbl TpPyJa U MPOMBIIUICHHOW O0€30MacHOCTH,
ANIEKTPOOE30MACHOCTHU TIPH BHITIOIHEHUH CIECApHBIX paldoT;

— BUJBl W TPaBHJIA HCIOJB30BAHMUS CPEJICTB WHIWBUIYaJbHOW 3aIlHTHI,
MPUMEHSIEMBIX TSl 0€3011aCHOTO MIPOBEICHUS ClIECApHBIX paldoT;

— YCTPOWCTBO UM NPUHLHUIBI PabOThl MU3MEPUTENBHBIX W PA3METOYHBIX
MHCTPYMEHTOB, KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB;

— c1ocoObI pa3MEeTKH U 00padOTKHU MPOCTHIX JETaNEH;

— HAaMMEHOBAHHWSA, YCTPOWCTBO H TMpaBWJa MPHUMEHEHHS Pa3METOYHOTO
WHCTPYMEHTA;

— IpaBuiia paboThl HOXKOBKOM, IIIypYIIOBEPTOM;

— IpaBUJIa YTEHUSI KOHCTPYKTOPCKOM M TEXHOJIOTUYECKON JOKYMEHTAIINH;

— KaK  HCIONb30BaTh, TECTHUPOBATh M  KaIUOpPOBAaTh H3MEPHUTEILHOE
o0opynoBaHue, B TOM YHCJIE YHUBEPCATBHBIE N3MEPUTENbHBIE PUOOPHL;

— IpaBWJia OXpaHbl TpyJa U TEXHUKH O€30macHOCTUM IMpH  paboTe
AJIEKTPONIPUOOPOB C BOJIOH;

— s3BIK TiporpamMmupoBanus C++;

— Ha3HAYCHHE JAaTYMKOB, CIOCOOBI MUTAHUA U YIIPABJICHUS JaTINKAMHU,

— NPUHIMI PAa0OThI KOHTpOJUIepoB THma Arduino; 3J1eMeHThI, BXOMASIINE B
HaOop Arduino (B ToM 4uciie pene, JaTYUKU U T.J1.);

— COCTaB KOMITOHEHTOB JJIs1 OJAITOTOBKU MUTATENIbHOM Cpebl;

— XMMHUYECKUE TPaBUiia MPU COCTABICHUH MUTATEIbHON CMECH;

— HOpMBI PH U 37IeKTPOTIPOBOHOCTH /JISl MTUTATEILHOM CPEJIbI;

— OCHOBHBIE 00IIIM€ arpOTEXHUYECKHE MTPaBUIIa;

— npunin padotsl pH u Tds metpa;

— MpaBWJia M  OKOJOTHYECKHE HOPMBI  BBIPAIIMBAHUS PACTCHUH B
HMCKYCCTBEHHOM CpEJIE;

— BJIMSIHME CyOCTpaTa Ha pOCT pacTeHUS;

— MpaBWJIa BBICAJIKK PAaCTeHUsI B CyOCTparT.

YMETbh:

— WCIIOJIb30BATh CHEIHMATM3UPOBAHHOE 000PYI0BAaHUE U UHCTPYMEHTHI;

— MPaBWJIBHO UCNOJIb30BaTh XUMUUYECKUE PEAreHTHI;

— BHOCHUTb KOMIUIEKCHI YAOOPEHUM AJI a3pO- U THAPOTIOHUKH;

— KOHTPOJIHUPOBATh, aHAJIU3UPOBATH u OLIEHUBATh COCTOSTHHE
CHEHHAIN3UPOBAHHON TEXHUKU;



— YUTaTh KOHCTPYKTOPCKYIO M TEXHOJOTMYECKYIO JOKYMEHTALMIO (YEPTEXKH,
KapThl TEXHOJIOTMYECKOTO MPOIIecca, CXEMbI, CIIeU(UKALINN );

— OILICHMBaTh IapaMeTpbl 00padOTaHHON JeTanu Ha COOTBETCTBUE HOPMaM M
TpeOOBaHUSAM  TEXHUYECKOM  JOKyMEHTAllMM,  HWCIOJIb3YS  THUIIOBOM
U3MEPUTENbHBIN HHCTPYMEHT COOTBETCTBYIOLIETO KJacca TOUHOCTH;

— HCIIOJIb30BaTh, TECTUPOBATH U KATMOPOBATh U3MEPUTEIHLHOE 000pYI0BaHUE.

UMETH MIPEICTABICHUE:

— 0 (D)yHKIIMOHWPOBAHUU YCTAHOBOK JIJISl BBIPAILIMBAHMS arpOKYJIbTYD;

— 0 BEJICHUU AJIEKTPOMOHTAXXHBIX paldoT;

— co0Jr01aTh TPEOOBAHUS IPABKUII OXPaHbI TPYA;

— coOnroaaTh TpeOOBaHUs MOKAPHON OE€30MACHOCTH;

— MPUMEHSTH 0€30I1acHbIE IPUEMBbI PabOTHI;

— BECTHU pabOTy COIIACHO UHCTPYKLMSIM U PETIAMEHTaM;

— OIIPEAEIIATh MECTA U MOCIIEA0BATEIIbHOCTh HAHECEHUST PA3METOYHBIX JIMHUN
Y PUCOK, TOYEK IIPU KEPHEHUH;

— BBIOMpaTh MHCTPYMEHTHI, OOOpYJOBaHUE, OCHACTKY M MaTepuaibl Js
ciecapHoi 00paboTKu JeTanei;

— YUTAaTh U NOHUMATh NIPUHIUINAIBHBIE CXEMBI;

— pacimu(poBbIBATh YCIOBHBIE 0003HAYEHUSI B CXEME U CONOCTABISTh UX C
IIPEJICTABICHHON aIlapaTypou;

— Pa3BOJUTH MPOBOJIKY B COOTBETCTBUU C AJIEKTPUUECKOU CXEMOI;

— palMOHAIBHO IJIAHUPOBATH CUCTEMY CJIMBA B arpOyCTAHOBKAX;

— HaXOJUTh HEUCIIPABHOCTU COOPAHHBIX CXEM;

— MOJIb30BATHCS ANMNapaTypou;

— MPaBUJIBHO ONPENENSITh MECTa KPETUICHUSI TATYMKOB;

— cO0JII01aTh CHHTAKCHUC, HAIKCATh KOJ| OIIPOCa BCEX JaTUYUKOB;

— aBTOMAaTH3UPOBATh CUCTEMY, BBIABIATH CHOCOOBI YIpPABIECHUS 3a CUET
VCITOJIHUTEIbHBIX MEXaHU3MOB;

— YIpaBJIsATh KOHTPOJUIEPOM C MEPCOHATBHOTO KOMIIBIOTEPA;

— CMEIMBATh MO CXEME XUMHUYECKHUE MPEenapaThl;

— peryaupoBaTh ypoBeHb PH B 3aBHCUMOCTH OT TEXHUYECKOTO 33JIaHNUS;

— U3MEPATH BEIUYHUHY 3JIEKTPOIPOBOJIHOCTH JJI ONPENEIECHUS COOTBETCTBUS
KOHLIEHTPALMK CPeJIbl TEKYILIEH CTauu Pa3BUTHS PACTEHUS;

— KOHTPOJIMPOBATh YPOBEHb KUCIOTHOCTH PacTBOPA;

— WU3BJIEKATh PACTEHUS U3 IIOYBBI, HE MOBPEXKAsi KOPHU;

— pa3MeniaTb KOpHU pacTeHHsI B cyOcTparTe;

— YAJISTh MOJTHUBIINE KOPHHU.

OO0pazoBaTenbHbIE 33/1a4U POTPAMMBIL:

— paclIMpeHHe 3HaHUH 00y4aroluxcst B 00J1aCTH TOPOACKOTo (pepMepCTBa;

— M3yYEHHE SKOJIOTMYECKMX HOPM W MPaBHJI MPU CO3JaHUM YCTAHOBKH IS
BBIPAILIBAHUS arpoKyJIbTYD;

— M3Y4YE€HHE OCHOBHBIX IIPUHIIMIIOB PA0OTHI THAPOINOHUKH.
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PaBBI/IBaI-OIHI/IC 3a71a44 IIpOTrpaMMBL.

— (hopmupoBaHNEe HABBIKOB PabOThl C KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOM
JOKyMEHTaluen (Yeprexamu, KapTamMu TEXHOJOTMYECKOIro Ipolecca,

CXeMaMH, CIeIU(PHUKAIUSIMU);
— ¢opMUpOBaHHE HABHIKOB  pabOTHl  CO
yCTaHOBKaMH;

CJIOKHBIMH

HHXXCHCPHBIMHA

— (bOpMI/IpOBaHI/Ie HABBLIKOB YIIPABJICHUS CJIOKHBIMHU aBTOMATU3HWPOBAHHBIMU

KOMILIEKCAMH.
BocnurarenpHble 3a1a4n IPOTPAMMBI.
— BOCIIUTaHHUE YyBCTBA OTBETCTBEHHOCTH;
— (hopMHpOBaHHUE IKOJIOTMUECKOIO MBIIUICHHUS.

VI YYEBHBIA IIJIAH

Tema Bcero | Teopus | IlpakTuka
Pazaen 1 Opranuzanus u ynpasjieHue padoToii 12 6 6
Tema 1.1 Benenue. IIpaBmira oxpaHsl Tpy1a 1 TEXHUKH 0€30ITaCHOCTH 4 2 2
Tewma 1.2 OpraHu3zarpioHHbIE MEPOTIPUATHS IO 00ECTIEYSHHUTO 2 2 )
0e30MacHOr0 BHIMOJIHEHUS paboT
Tema 1.3 KoHTpoib, aHAU3 U OLICHKA COCTOSIHUS TEXHUKHU 6 2 4
Pa3nes 2 MoHTa:K YCTAHOBKH [1JIsl BHIPAIMBAHUSA arpPoOKYJIbTYP 34 10 24
Tema 2.1 U3yueHne KOHCTPYKTOPCKOM U TEXHOIOTHYECKOM 6 2 4
JOKYMEHTalUH
Tema 2.2 CoBpeMeHHBIC METO/IBI MOHTA)KA U HAJIAJIKH YCTAHOBOK 12 4 8
Tewma 2.3 [IporpaMMupoBaHue PEKUMOB paObOTHI
ANEKTPUPUITMPOBAHHBIX U aBTOMATH3UPOBAHHBIX TEXHOJIOTHUECKUX 16 4 12
IPOLIECCOB
Pa3nen 3 DneKTPOMOHTAK YCTAHOBKH ISl BbIPAIlIMBAHUS 28 8 20
arpoKyJbTyp
Tewma 3.1 MoHTaX 3IEKTPOIIPOBOAKH 14 4 10
Tewma 3.2 YcranoBka GUTOCBETHIIEHUKOB 8 2 6
Tewma 3.3 BrisiBnenue u ycrpaneHue Ae)eKToB JIEKTPONPOBOIKH 6 2 4
Pa3nen 4 3anmyck cucteMbl MOJIMBA H pacdeT YPOBHS BOJAbI B 18 8 10
arpoycTaHoBKe
Tewma 4.1 3ammyck cucTeMsl OJIUBA 10 4 6
Tewma 4.2 Texuudeckue cpeAcTBa Ut ONPEACTICHIS TapaMeTPOB 8 4 4
TEMIIEPaTyphl, YPOBHsI BOJIBI




Pasnen 5 IIporpaMMupoBaHue JATYMKOB M ABTOMATH3alHs IIPOIECCOB YCTAHOBKH 20 | 6 | 34
JJs BbIPAIIUBAHUS arPOKYJIbTYP
Tema 5.1 IIporpammupoBanue gararkoB Arduino na siseike C++ 24 | 4 | 20
Tema 5.2 ABTomMaTH3alMs arpOyCTaHOBKHU 16 | 2 | 14
Pa3jnen 6 [loaroroBKu NUTATENbHOM Cpebl 1JIs1 BIPAIIIMBAHUS 26 | 8 | 18
Tema 6.1 CoctaBneHue arpoXuMHU4ecKon KapThbl 14 | 4 | 10
Tema 6.2 OnTuMH3aLKI MUHEPATIbHOIO IUTAHUSA PACTCHHIMA 12 | 4| 8
Paznen 7 Brica:kuBaHue pacTeHuii B arpoyCTAHOBKY 18 | 6 | 12
Tema 7.1 Bricagka pacTeHHH B yCTAHOBKY 8 | 2| 6
Tema 7.2 YX01 1 KOHTPOJIb 32 COCTOSHUEM PacTCHUH 10 (4| 6
3amuTa npoekTa 4 - 4
Bcero | 180 | 52 | 128
VIlI KAJIEHJIAPHBIN YYEBHBIU I'PAOUK
Kanennapnsliii yueOHbIN Tpaduk:

— nepuoA o0yuyenus — 1 rox;

— KOJIMYECTBO Henenb — 45;

— KOJMYECTBO yUEOHBIX JTHEH B HEJEI0 — 2,

— KOJIMYECTBO YaCOB OOYUYCHUS B JIeHb — 2;

— BpeMs NPOBEACHUS 3aHITUH — OIpPEHEIsAeTCs € YYETOM MOYKEJIaHHUM

oOyyaromumxcst ¥ rpaduka 3aHITOCTH MaCTEPCKOM.
Ne HaunmenoBaHue Tem, pa3ieioB KosmmuecTBo HopsakoBbIi
ayIMTOPHBIX YaCOB HOMeEp HeJeJu
o0yueHmust
(1mamna3oH)

Pazgea 1 Opranusauus u

M 12

ynpasJieHHe padoToit

1 | Tema 1.1 Beenenue. IlpaBuna oxpanbl 4 1
TPY/ia ¥ TEXHUKH 0€30MacCHOCTH

2 | Tema 1.2 Opranu3anoHHbIE
MEPOMPHUSITHS IT0 00ECTICUSHUTO 2 2
0€30MacHOro BBINOJIHEHUs paboT

3 Tema 1.3 KoHTposb, aHAIHU3 U OLICHKA 6 3
COCTOSIHUSI TEXHUKH
Pa3znen 2 MoHTaK YCTAHOBKH ISl 34
BbIPALIUBAHUS aTPOKYJILTYP

4 | Tema 2.1 3yueHue KOHCTPYKTOPCKOM U 6 45
TEXHOJIOTHYECKOHN TOKYMEHTALUU

5 Tewma 2.2 CoBpeMeHHBIE METO/IbI 12 ]

MOHTa’Xa 1 HAJIAAKH YCTAHOBOK




Tema 2.3 IIporpaMMupoBaHHEe PEKUMOB
PpaboThI NIEKTPUPHUITUPOBAHHBIX U

16 8...12
ABTOMATHU3UPOBAHHBIX
TEXHOJIOTHYECKUX MPOIECCOB
Pa3nes 3 DiIeKTPOMOHTAK YCTAHOBKH 28
JJIs1 BBIPAIIMBAHHS arPOKYJILTYP
7 | Tema 3.1 MoHTax 3JIEKTPONPOBOJIKH 14 12...15
8 Tema 3.2 YcranoBka 8 16.. .17
(UTOCBETUIILHUKOB
9 | Tema 3.3 BrisiBieHUe U yCTPAHECHHE 6 18,19
JeEeKTOB AIIEKTPOIPOBOJIKU
Pa3znen 4 3anyck cucTeMbl 0JIUBA U
pacyeT yPOBHS BOABI B 18
arpoycTaHoBKe
10 | Tema 4.1 3ammyck cUCTEMBI ITOJIMBA 10 19...21
11 | Tema 4.2 TexHuueckue cpeaCcTBa AJIs
OTIpeNIeJICHNs TTapaMeTPOB 8 22...23
TEMIIEpaTypPhl, YPOBHS BOJIbI
Paszgea S IIporpammupoBanue
JATYAKOB M ABTOMATH3AIUA 40
MPOIECCOB YCTAHOBKH ISl
BbIPAIIIMBAHUS arPOKYJIbTYP
12 | Tema 5.1 IlporpaMMupoBaHe JaTYMKOB 24 2429
Arduino na s3p1ke C++
13 | Tema 5.2 ABroMaTu3anus 16 30,33
arpoyCTaHOBKHU
Paznen 6 IloaroroBky muTaTeJIbHOM 26
cpeabl AJs BhIpalllMBaHUs
14 | Tema 6.1 COCTaliJIeHHe 14 34, 37
arpOXMMHUYECKOUN KapThI
15 | Tema 6.2 OHTI/IMI/IfaI_II/IH MHUHEPaIbHOTO 12 3740
MTUTaHWS PACTCHHM
Pa3pnen 7 BeicaxxkuBaHue pacTeHuil B 18
arpoycTaHoOBKY
16 | Tema 7.1 Bricaaka pacTeHuit B 8 40, 42
YCTaHOBKY
17 | Tema 7.2 Yxonu KOH}“pOJ'IB 3a 10 42 44
COCTOSTHUEM PACTCHHMA
3ammTa npoekra 4 45
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VIII CTPYKTYPA U COAEPKAHUE ITPOI'PAMMBbI

1 O61u1ast xapaKTepUCTUKA IPOTPaAMMBI

Kaxnoe 3aHsTHE 110 TeMaM MPOrpaMMbl BKJIIOYAET B CEOsI TEOPETUUYECKYIO U
MpaKkTUYeCKyto 4acTu. OCHOBHOE MECTO HA 3aHATUSAX OTBOJUTCA MPAKTHUYECKUM
3aJlaHUsIM, KOTOPbIE BKJIIOYAIOT B CEOSI:

— BBINIOJIHEHUE OT/ICJIbHBIX AJIEMEHTOB arpOoyCTaHOBKY;
— MOJTAIlHYI0, TOJIHYI0 pa3pabOTKy U aBTOMATHU3AlMIO CUCTEMBI B

COOTBETCTBUM C TEXHUYECKUM 3aJJaHUEM.

TexHonoruss  BBIMOJHEHUST ~ pabOT  HampaBieHa  Ha  OCBOCHHUE
podeccuoHaNbHbIX HABBIKOB, BBITIOJTHACTCS CaMOCTOATENLHO npu
HEIMOCPEICTBEHHOM KOHCYJIbTUPOBAHUHU TMPEMNOJIaBaTesieM B HamOoJiee CIOMKHBIX
BOIIPOCax.

2 CTpyKTypa U COiepKaHHE MPOTPAMMBbI

2.1 O6bem mporpamMmbl U BUABI y4eOHON pabOThHI

Bun yueonoii pa6oTni O0beM yacoB
O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbI 180
B TOM YHUCIIE:
TEOpeTHIEeCKOe 00yICHUE 52
MIPAKTUYECKUE 3aHITHS 124
CamocTrosrenbHas padoTta -
HTorosasi arrecranus 4
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2.2 TemaTnueckuil IUIaH U COAEpPKaHUE TPOTPaAMMBI

Conep:xanue Ooyuaommiicsi 10JKeH
y4eOHOro
MaTepuaia u
Pa3nen, tema
¢opmbl
NPOrpaMMbl 3HATH yMeThb
OpraHu3aluH
AeATeTbHOCTH
00y4alouuxcs
Pazpen 1
Opranuzauus u
ynpasJieHHe
paboToii
Tema 1.1 Beenenue. Bsenenne. — CobOmronaTh
IIpaBuna oxpaHbl BBonHbI TpeOOBaHUS MPaBUIT
Tpyda U TEXHUKH HWHCTPYKTaX I10 OXpaHbI Tpyaa
Oe3omacHOCTH TEXHUKE CoOmonats
6€e30MacHOCTH U TpeboBaHus
oXpaHe Tpyaa. MOKapHOU
[epBuunbIit 0e30macHOCTH
MHCTPYKTaX Ha
pabouem MecTe.
[Ipodeccus
Oyxnywmero «Cutu-
(bepmMepcTBO».
Cutn-hepmepcTBo
B MHPOBOM
coobIiecTse.
Tema 1.2 Ocmotp — Hopmel TexHUKH ITpumenaTs
OpranusaiMoHHbIe 00opynoBanus, 0e30macHOCTH 0e30macHbIe TIPUEMBI
MEPOTIPUATHUS IO MTOMETIEHUH U mipu pabote ¢ paboThI.
obecrie4eHuto pabounx MecT Ha JIEPEBIHHBIMU U Bectu pabory
0e30macHoro peaMer METAJUTNIECKUMH COTJIACHO
BBIMOJIHEHHS PabOT COOTBETCTBHS KOHCTPYKIUSIMH. HUHCTPYKIHUSIM U
0e30macHbIM — TpeGoBanus peraamMeHTam
YCIIOBUSIM TPY/A. MPABUIT OXPAHBI
Ornienka Tpyda u
Oe3omacHoCcTH IIPOMBIIIIJIEHHON
OpraHu3ayu Oe3onacHoCTH,
pabouyero mecra anekTpobe3omnacH
COIJIACHO MpaBHiIaM OCTH TIpH
OXpaHbl TpyZia 1 BBINIOJIHEHUN
IIPOMBIIIICHHON cIecapHbIX
0€30MaCHOCTH. pador.
Tema 1.3 KonTpoms, Nzygenue Bcex — Bupwr u npaBua
aHaJM3 1 OLIEHKA IPOLECCOB, UCTIOJIb30BaHHS
COCTOSIHUS TEXHUKHU MPOTEKAIOLINX B CpelcTB
CUCTEME, PeaKIuu WHMBUIYaJIbHOM
CHCTEMBI Ha OTKa3bl 3alIHTHI,
(ciomaHHBIN MPUMEHSIEMBIX
JIaT4YUK, HACOC, Ji1s1 6€30MacHOro
pEe3KOE MOBBIIIIEHHE HPOBEACHUS

WU TTIOHWKEHHE
TeMIIepaTypsl).
HNudopmupoBanue
cutH-pepmepa o

CJIECapHBIX padoT
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Paznen, Tema
NMPOrpamMMbl

Conepxanue
y4eOHOro
MaTepuajia u
¢opmbIl
OpraHu3anuu
NeATeTbHOCTH
00yJaronmuxcs

Ooyuawimiicsi 10J2KeH

3HaATb

yMeThb

KPUTHYCCKUX
ommbKax B pabore
CHUCTEMBI
(HEeKOPPEKTHEIC
MOKa3aTeNH
MUTATEIbHOU
cpenpl,
OKpYyKaroleu
Cpelbl, HeBepHas
paboTa HacCOCOB U
OCBEIICHUS).

Pasznen 2 MonTax
YCTAaHOBKH /1Al
BbIpallMBAHUS
arpoKyJbTyp

Tema 2.1 U3yuenue
KOHCTPYKTOPCKOH U
TEXHOJIOTHYECKOU
JIOKYMEHTAIH

[IpaBuna ureHus
KOHCTPYKTOPCKOH U
TEXHOJIOTMYECKOU
JOKYMEHTALHH.
YcerpoiicTBo u
MIPUHLIMIIEI PabOTHI
M3MEPUTENBHBIX U
Pa3sMETOUYHBIX
WHCTPYMEHTOB,
KOHTPOJIBHO-
N3MEPUTEITBHBIX
prOOpOB.
Crioco0bl pa3MeTKH
1 00paboTKH
MPOCTHIX JIETAJIEH.
HaumenoBanusi,
YCTpOICTBA U
npaBuiIa
MPUMEHEHUS
Pa3MeToYHOTO
MHCTPYMEHTA.

— TIlpaBuna paboTsl
HO>KOBKOH,
IIypOIIOBEPTOM U
T.J1.

— IlIpaBuiia ureHus
KOHCTPYKTOPCKO
Uu
TEXHOJIOTHYECKO
W TOKyMEHTaluu

Tema 2.2
CoBpeMeHHEIE
METO/IbI MOHTaXa U
HAJIaJIKA YCTaHOBOK

I'mppononHsle
YCTaHOBKH.
IIpeumyiiectsa u
HEJ0CTaTKH
THIPOTIOHHBIX
YCTaHOBOK. DTaIIbI
CO3/aHUsA
OJIarONPHSITHBIX
YCJIOBUHM ISt
BBIpalIVBAHHSA
pacTeHui ¢
MOMOIIIBIO
THIPOIIOHHBIX

— Bribupats

HHCTPYMECHTHI,
o0opypoBaHue,
OCHACTKY U
MaTepHabl
cliecapHoi
00paboTKH aeTanen
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Paznen, Tema
NMPOrpamMMbl

Conepxanue
y4eOHOro
MaTepuajia u
¢opmbIl
OpraHu3anuu
NeATeTbHOCTH
00yJaronmuxcs

Ooyuawimiicsi 10J2KeH

3HaATb

yMeThb

YCTaHOBOK.
DKCKypCHsI B
MacCTepPCKYIO CUTH-
(depmepcTBa.
[IpakTrueckoe
M3ydeHne
MPUHIIUTIA
JIeCTBUSA
THUIPOTIOHHBIX
YCTaHOBOK. DTaIbI
pa3paboTKu
3IEMEHTApHOI
TUAPOIIOHHOU
CHUCTCMBI.

Tema 2.3
IIporpammupoBanue
PEKUMOB pabOTHI
3NEeKTPUPUITUPOBAHH
BIX
ABTOMAaTH3UPOBAaHHBIX
TEXHOJIOTHUECKUX
MPOLIECCOB

[TpuHLIMTBL
aBTOMATH3aIUU
CUCTEMBI
THJIPOTIOHHBIX
YCTaHOBOK.
OOBEKTHI
YIpaBICHHUS,
yrpaBJisieMble 1
HEYIpaBJsieMbIe
napaMeTpebl.
Paspaborka
CHUCTEMBI
YIpaBJICHUS B BUJIE
OJIOK-CXEM.

— Omnpenenste MecTa v
[IOCJIEI0BATENBHOCTh
HaHECEHUSA
pa3METOYHBIX JTUHUN
U PUCOK, TOYEK IIPH
KEpHEHUH

Pa3znen 3
DJIEKTPOMOHTAXK
YCTaHOBKH /IS
BbIpallliBaHUs
arpoKyJabTyp

Tema 3.1 MounTax
3JIEKTPOIPOBOIKH

Texunka
Oe3omacHOCTH TIpU
paborte c
AIEKTPUUECTBOM.
N3yuenue cxem
MOJIKITIOYEHUS
ANMEKTPUIECKUX
TIPOBOJIOB.
OcHOBHbBIE
KOMITOHEHTEI
UIEKTPUIECKOIN
LETIH.
HcnonmauTteabHbBIC
3JIEMEHTEHI,
0COOEHHOCTH
MOJIKIIOYEHHS.

— YwuraTte 1 MTOHUMATH
MPUHIUATTHATBHEIE
CXEMBI

— PacmmudpoBriBath
YCJIOBHBIE
0003HaYCHUS B
cxeme u
COTIOCTABIIATH UX C
MPEACTABICHHON
anmnaparypou

— Pa3BoguTh npoBoOAKYy
B COOTBETCTBHH C
BIEKTPUUECKOU
cxemoit
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Conepxanue

Ooyuawimiicsi 10J2KeH

y4eOHOro
MaTepuajia u
Paznen, Tema
¢opmbIl
NPOrpaMMbl 3HATh yMmeTh
OpraHu3aluH
AesATeTbHOCTH
o0yvyaruuxcs
DNEeKTPOMOHTAXK
IIPOBOJIOB AJIs
KOPPEKTHOM
paboThl puTOCBETA
Ha IpuUMepe
YCTAHOBKH C
T'UAPONOHHBIM
METOJIOM
BBIpaIBaHUs
pacTeHul.
Tema 3.2 YcranoBka | Biusnue — IlpeumymectBa
(UTOCBETUIIBHUKOB ¢urocsera c WCIIOJIb30BaHUs U
PasInYHBIMU IpaBuia BeIOOpa
XapaKTEPUCTUKAMU ¢buronamn
Ha pOCT U pa3BUTUC — Bunasr
pacTeHHH. (UTOCBETUIBHHK
N3yuyenue OB
XapaKTepPHUCTHK,
CIIEKTPOB
CBETOANOIHBIX
JIaMI pa3HbIX
KaTeropui.
MoHTax ¢uronami
B arpOyCTaHOBKaXx.
Tewma 3.3 BeisiBnenue | [IpoBepka BIUsIHUS — Kak
U yCTpaHEHHUE ¢durocsera Ha UCIIOJIb30BATh,
neeKToB pacTeHus! ONBITHBIM TECTHPOBATbh,
EKTPOIPOBOIKU criocodoM. MoHTax KaJauOpoBaTh
OCBELICHUS pa3HON U3MEPHUTENIbHOE
CJIO’)KHOCTH Ha o0opynoBaHue, B
arpoyCTaHOBKY. TOM YHCIIe
PerynupoBka u YHUBEpCAIbHbIE
HacTpoHKa LUK U3MEpHUTEIbHbIC
OCBELICHUS B CBA3U npuOopbI
C TE€M WJIN HHBIM
PACTEHUEM.
Pasnen 4 3anyck
cHCTeMbl MOJIUBA H
pacyeT YPOBHS BO/IbI
B aIPOYCTaHOBKeE
Tema 4.1 3amyck BeicTaBneHue — IIpaBuita oxpaHsl — PanmonansHO
CHCTEMBI IIOJINBA IUKJIa [TOJIMBA Tpy/a ¥ TEXHUKH TUTAHUPOBATH
pacTeHuii ¢ yueTom 0€301acHOCTH CHCTeMy HOJIMBA B
3¢dexTrBHOrO npu pabore arpoycTaHOBKaxX
pocTta 6e3 3IEKTPONpUOOPO — Haxoauts
3arHUBAHUS B C BOJIOH HEUCIPABHOCTH

KopHei. Pacuer
pabouero BpeMeHU
U BPEMEHHU OTAbIXa

CcOOpaHHOM CXEMBI
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Coxaepixanue O0yuaromuiics 10JKeH

y4eOHOro

MaTepuaJia u
Paznen, Tema
¢opmbIl

NMPOrpamMMbl 3HATH yMeTh
OpraHu3anun

AeATECJIbHOCTH
o0yvyaruuxcs

Hacoca.
DKCIIEPUMEHT
BIIMSTHUSL Pa3HBIX
BPEMEHHBIX
WHTEPBAJIOB B
MIOJINBE, HAa POCT H
pa3BUTHUE PACTECHUM.

Tema 4.2 Pacuet ypoBHs — Ilonw3oBaThes
TexHuueckue BOJbI B CUCTEME B anmnaparypou
CpeacTBa IS 3aBHCUMOCTH OT — I[IpaBuibHO
onpeeneHus KOJIMYECTBa U BUJA ONIPENIEIATH MECTA
napameTpoB pacTeHui. KpETUICHHS TaTYNKOB
TEMIIepaTyphl, ypoBHs | Y CTaHOBKa
BOJIBI JTATYUKOB U
KOHTPOJIBHO-
HU3MEPUTENBHBIX
puOOPOB IS
KOHTPOJIA
OKpY>Karolen
Cpeapl.

Pasznen 5
IIporpammupoBanue
JATYHKOB M
aBTOMAaTH3AI NS
MPOIECCOB
YCTAHOBKH JIJIAA
BbIpalIMBaHUs
arpoKyJbTyp

Tema 5.1 3HAKOMCTBO C — SI3pIK — Cobmomas
[IporpammupoBanue | sI3BIKAMH MPOrpaMMUpPOBaH CHUHTAKCHC, HAITUCATh
JaTyrkoB Arduino Ha | mporpaMMHPOBAHHS ns C++ KOJI OITpoca BCexX
s3p1ke C++ . 3HAKOMCTBO C — Haznauenue TaTYNKOB
JATYMKAMU U JATYNKOB
WM3MEPUTEITbHBIMU — Croco6bl
puOOpaMu pa3HbIX MMATAHUS U
TUIOB. M3yuenne yIIpaBJICHUS
XapaKTEPUCTUK U NATIUKAMHA
ocobeHHOoCTEH [puHIHT
prOOpOB. paboThI
N3yyenne KOHTPOJUIEPOB
KOHTPOJIEpa trma Arduino
Arduino. — DJIeMEHTHI,

VYcraHoBKa BXOJSIIME B
HMCIIOJIHUTEIIbHBIX rabop Arduino

pudOpOB
(Hacocos,
BEHTWIATOPOB) H
U3MEPUTEITHHBIX
puOOpPOB

(perne, naTYNKH)
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Paznen, Tema
NMPOrpamMMbl

Conepxanue
y4eOHOro
MaTepuajia u
¢opmbIl
OpraHu3anuu
NeATeTbHOCTH
00yJaronmuxcs

Ooyuawimiicsi 10J2KeH

3HaATb

yMeThb

(maTuukos, pH-
METPOB).
Bezonacnas
MPOKJIaIKa
MIPOBOTHUKOB

Tema 5.2
ABTOMaTH3aIUA
arpoyCTaHOBKHU

[TporpammupoBaHu
€ OCHOBHBIX
MEXaHHU3MOB
CHCTEMBI
(ocBemeHue,
nonuB). Bergepxka
CTPOTHX
BPEMEHHBIX
LIUKJIOB.
ABTOMaTHYECKOE
pearupoBaHue
CUCTEMBI Ha
KOPpEKTHBIE
MOKa3aHus
JaTYUKOB. BriBoA
OCHOBHBIX
napameTpoB
CHCTEMBI Ha SKpaH
MEPCOHAILHOTO
KOMIIBIOTEpA.
Hacrpoiika
JTUCTaHIIMOHHOTO
yHpaBIeHUS
YCTaHOBKOM.

— ABTOMaTI/I3I/Ip0BaTI>

CHCTEMBI
Br1BUTE c1oco0
YIpaBICHUS 3a CYET
HCIOJHUATEIBHBIX
MeXaHU3MOB
YpaBiiaTs
KOHTPOJIJIEPOM C
MEPCOHAILHOTO
KOMITBIOTEPA

Pa3znen 6
IMoaroroBkmu
NMUTATENbHOU Cpeabl
NJISl BRIPAIIMBaHUS

Tema 6.1
CocraBieHue
arpOXUMHUYECKON
KapThl

Bnusnue
yaoOpeHuit Ha pocT
Y pa3BUTHE Pa3HBIX
BUJIOB PacTEHUH.
Buecenue
KOMILIEKCa
ynoOpeHuit s
THJIPOTIOHHKH.
N3mepenue
BEJIMYMHBI
JIEKTPONIPOBOAHOC
TH A
ompeaeneHus
COOTBETCTBHS
KOHIICHTPAIIH
CpeJibl TeKyIIeH

— Cocras
KOMITOHEHTOB
JUTSL TIOATOTOBKHA
MMUTATEIbHON
cpenbl

— XUMHYECKHE
TpaBuiIa Mpu
COCTaBJICHUU
MMUTATEIbHON
cMecH

— CwmemmBars 110

CXEM€ XUMHUYECKUE
Tpermaparsl
Perynuposath
yposesb pH B
3aBHCHMOCTH OT
TEXHUYECKOTO
3aJjaHus
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Conepxanue

Ooyuawimiicsi 10J2KeH

y4eOHOro
MaTepuaJia u
Paznen, Tema
¢opmbIl
MPOrpaMMbl 3HATh yMeThb
OpraHu3anuu
JAesTeJJbHOCTH
o0yvyaruuxcs
CTaJluy Pa3BUTHUS
pacTeHui.
KoHntposas ypoBHA
KHUCIIOTHOCTU
pactBopa pH.
Tema 6.2 Cocras — Hopwmet pH n — Hs3mepsaTs BenuunHy
Ontumuzanus MUTATENLHON 3JIEKTPONPOBOIH 3JIEKTPOIPOBOAHOCT
MHHEPAJIBHOI'O Cpcabl OJI OCTH IJIsd " IJid onpeacICHUs
MTUTaHWS PACTeHUH BEIpAIBAHAS MUTATeILHON COOTBETCTBHS
arpoKyIbTyp. cpens KOHIIEHTPAIIHI
Cosnanne — OcHOBHBIE Cpelbl TEKYILEN
MUTATeTFHON obrme CTaJluy pa3BUTHUS
Cpenbl st arpoTEeXHUYCCKUC pacTeHui
BBIpAIMBAHUSA npaBuia KontponupoBath
KYyJIBTYp C — IIpuHnumne YPOBEHb
OMOILBIO pabotsl pH u Tds KHCJIOTHOCTHU
ynoOpeHuit pa3HbIX MeTpa pacTBopa
KJIACCOB U
PETYIATOPOB
KHCIIOTHOCTH
BOJIHOT'O PacTBOPA.
KonTponupoBanune

Y TIOJJIep KaHne
apamMeTpOB CPeIbI

C TIOMOIIIBIO
KOHTPOJIBHO-
M3MEPHUTETBHBIX
npudOpoB.
Pasznen 7
BeicaxkuBanue
pacTeHuii B
arpoycTaHOBKY
Tema 7.1 Bricagka OcoOenHOCTH — IlpaBuna u — He nopexnas
pacTeHuil B BBIpalVBaHUSA 9KOJIOTHYECKUE KOPHH, U3BJIIEKATh
YCTaHOBKY arpoKyJbTyp B a3po HOPMBI pacTeHHs U3 IOYBBI
Y THPOTIOHUKE. BBIpAIBAHHS — Pasmemars kopHH
[IpaBuna pacTeHuii B pacreHus B
ne3uHpeKknuu HCKYCCTBEHHOMU cybctpare
KOPHEBBIX CUCTEM U cpene — Vnaanaro
BBICAIKN PAaCTCHUA — IIpaBuna MOATHUBIINE KOPHU
B cyOcTpar. BBICAJIKU
DKoJIOrn4ecKune pacTeHuii B
HOPMBI cyOcTpar
BBIpAIIUBaHUS
pacTteHuil B
HMCKYCCTBEHHOU

cpene. Bricanxka,
MOCEB arpoKyJIbTyp
B IIUTATEIHHYIO
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Paznen, Tema
NMPOrpamMMbl

Conepxanue
y4eOHOro
MaTepuajia u
¢opmbIl
OpraHu3anuu
NeATeTbHOCTH
00yJaronmuxcs

Ooyuawimiicsi 10J2KeH

3HaATb YmMeTb

cpeny u
MOCJIE YOI
yX0I 3a
OCaAKAMUM.

Tema 7.2 Yxon u
KOHTPOJIb 32
COCTOSTHHEM
pactenuit

[IpeumyiiectBa u
METO/BI
BBIpAIIUBAHUS
pacTteHuil B
THUIPONOHHBIX
YCTAHOBKAaX, B TOM
grcie 0e3 MOYBBIL
Busyanbnblit
KOHTPOJIb
COCTOAHUA
pacTeHui.
KoppektupoBanue
Y 0TJajKka paboThl
CHUCTEMBbI IJIA
YCTpaHEHUS
HeOIaronpusTHBIX
(haKkTOpOB B pocTe U
pasBUTUH
pacTeHuH.

— Biusgnue

cyOcTpara Ha
POCT pacTeHHs
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IX OPTAHU3AIINOHHO-ITEJAT'OI'NMYECKHUE
YCJIO0OBUSA PEAJIN3ALNU ITPOTI'PAMMBbI

[Ipomecc oOydeHue TMOCTPOEH OT TMPOCTOTO 3aJaHUsl K CIOKHOMY.
YYUTBIBaIOTCS ~ BO3pAacTHBIE  OCOOEHHOCTH  OOYYalOIIMXCS,  JIOCTYIHOCTH
MarepuaaoB. Ha mepBBIX 3aHATHUAX HCHOJNB3YETCS METOJ] PEHPOaYKTHBHOIO
oOy4yeHHs, TO €CTb BCE€ BHJBl OOBICHUTECIHHO-WIIIOCTPATUBHBIX METOJIOB
(paccka3, oObsSICHEHHE, JIEMOHCTpAlMs HarjsaHbIX IpuMmepoB). Ha stom stame
oOydJaroiue BBITIOIHSAIOT 33JIaHUsl TOYHO IO 00pasily U OObSICHEHHIO. 3aTeM, B
TEUEHHUE Kypca OOydeHHMSs, MOIKIIOYAIOTCS METOAbl MPOJYKTUBHOIO OOyYEHUS,
TaKue KaKk METOJ MPOOJIEMHOTO W3JI0KEHUS, YaCTUYHO-TIOMCKOBBIA METO]I.
TexHuyeckue  3aJaHUs  YYUTHIBAIOT  WHJUMBUAYAJIbHBIA  TeMI  padoTHI,
YMOIIMOHAILHBIN HACTpOWU, IICUXOJOTUYECKHUE 0COOEHHOCTH KaXXJI0ro
oOyuaromierocs. B xoxe peanuzanuu nporpaMMbl MPUMEHSETCS BapUaTUBHBIN
OAXO0J K padoTe.

TBOpYECKHM AKTUBHBIM MNOJAPOCTKAM IMPEIATAIOTCS JOIOJHUTEIBHBIE WU
anpTepHaTUBHBIC 3amaHus. C Oosiee cnabbIMH  OOYyYaIOMMMUCSA  ITOPSIOK
BBITIOJTHEHUS ~ paboThl  pa3pabaThIiBaeTcsl  BMECT€ C  IIpPErojaBaTesIeM.
TeopeTudeckas nHGOpMAIUS MpearacTcs B popmMe JICKIIUNA U YCTHBIX 0030pOB.

1 YyeOHo-MeTonMueckoe U HHGOPMAILIMOHHOE 00eCIIeYeHNE TPOrPAMMBI

OCHOBHbBIE HCTOYHUKMU:

1. ®enopenko, B. ®. MupoBble TEHACHIIMH TEXHOJOTHYECKOTO Pa3BUTHUS
IIPOM3BOJICTBA OBOIIEH B 3amuiieHHOM TpyHTe/ B. ®. denopenko,
JI. M. Komuuna, W. C.TopsueBa. — 2-¢ uszn. — MockBa: M3narenbcTBo
FOpaiit, 2020. — 199 c.

2. TamanoB, WM. II. PacrenueBonactBo. Ilpaktmkym: ydeOHOe mocoOue s
cpennero npogeccuonanbHoro oodpazosanus / W. I1. TananoB. — 2-e usn.,
uctp. u aon. — Mocksa: U3narenbctBo FOpaiit, 2020. — 328 c.

3. JleButun, M. M. CenbcKkoxo3siiicTBeHHasi (puTomaTosiorus + gonmMaTepuaibl
B DBC: yueOHOe mocodue sl cpeHero npodeccHoHaIbHOro oopa3oBanus /
M. M. JleButuH. — 2-¢ u3d., ucop. u jon. — MockBa: M3maTenscTBo
FOpaiit, 2020. — 283 c.

4. Komuuna, JI. M. CoBpeMeHHbBIC TEXHOJIOTHUH, MAIIIMHBI U 0O00PYI0BAHUE IS
BO3/IeJIbIBaHUS OBOUTHBIX KyNIbTyp / JI. M. Komunna. — 2-e uzn. — Mocksa:
N3narenscTBo FOpaiit, 2020. — 199 c.

5. KypbanoB, C.A. 3emnegenue: ydyeOHOe TmOcoOMe i CpPEIHErO
npodeccuonansaoro oodpazoBanus / C. A. KypbanoB. — 3-e usnm., uchp. u
non. — Mocksa: U3narensctBo FOpaiit, 2020. — 274 c.
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6. Capuna, O.B. boranuka: OMOXUMHUS pacTeHHil: ydyeOHOe mocobue s
cpennero mpodeccuoHanbHOro obpazoanusi/ O. B. CaBuna. — 2-e¢ u3n.,
ucnp. u non. — Mocksa: U3znatensctBo FOpaiit, 2020. — 227 c.

7. Bunapos, A.lO. Arpoxumusi: OnomobaBKu [JIsi poOCTa pacTeHHU W

PEKYJIbTHBAITUN TIOYB : yuebHoe nocobue TUTSL CPEIIHETO
npodeccuonansHoro ooOpazoanusi/ A. lO. Bunapo, B. B. YenHokos,
E. H. lupuna. — 2-¢ wu3a., mepepadb. u mom. — MockBa: M3matenscTBO

FOpaiit, 2020. — 146 c.

8. Jxepemu baym. M3zydaem Arduin0: HHCTPYMEHTBI U METO/IbI TEXHUYECKOTO
BonmeOcTBa. — CI16.: BXB-IletepOypr, 2016 — 336 c.

9. Iletun B. A. IIpoekThl ¢ ucnosib3oBaHueM koHTposiepa Arduino. — CII6.:
BXB-Iletepbypr, 2016. — 464 c.

JIOTOJIHUTENbHBIE UCTOYHUKHU:

1. Tandunosa, O. ®. DuU3MONOTUS PACTEHUNH C OCHOBAMU MHKPOOUOJIOTHH:
y4eOHHUK M TMPAKTHKYM JJI CPEIHEro MpodecCHOHAIbHOTO 0Opa3oBaHMs /
O. ®@. [landunosa, H. B. [lunpmukoBa. — 2-e u3n., uchnp. — Mocksa:
N3narensctBo FOpaiit, 2020. — 185 c.

2. Tynukun, E. 1. Xumus B celbCKOM XO3siCTBE: y4yeOHOe mocobue s
cpennero mpodeccuonansaoro oopazosanus / E. . Tynukua. — 2-¢ usnm.,
uctp. u gorn. — Mocka: 3marensctBo FOpaiit, 2020. — 184 c.

NuTepHeT-pecypcesr:
1. http://aeroponica.su
2. https://floragrowing.com

HopMaTuBHO-TeXHHUYECKHE JOKYMEHTHI:

1. IIpaBuia ycTpoMCTBa AIEKTPOYCTAHOBOK

2. IlpaBui o oxpaHe TpyJia IpH IKCILTyaTaluH 3JEKTPOYCTAHOBOK
[Tpuka3 Muntpyaa Poccun ot 15.12.2020 N 9031 "O06 yTBepkaeHUH
[TpaBui o oxpaHe Tpy/Ja Mpu IKCIUTyaTaIH SJIEKTPOYCTaHOBOK"

(3apeructpupoano B Muntocte Poccun 30.12.2020 N 61957)

2 TpeboBaHMs K MAaTEPUAITBHO-TEXHHUYECKOMY 00€CTIEUECHHUIO peann3alinu

MIPOTPaMMBI

Peanuzamuss ~ monmonmHUTENbHON — 00meoOpa3oBaTENbHON  MPOrpamMmbl
«IIpodeccuss «Cutu-pepmep» B pamrax pa3Butus komneteHiui FutureSkillsy
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MPOBOJUTCS B KAOMHETE TEOPETUUYECKUX 3aHATUH, MacTepckoit Cutu-hpepmepcTBo,
KOTOPBIE OTBEYAIOT CAHUTAPHO-TUTUEHUYECKUM TPEOOBAHUSIM.

O6opynoBanne KaOMHETa U MaCTEPCKOM:

Ne | HanmenoBanue Koxn-
BO

1. | ABTOMaTH3UpOBaHHOE paboyee MECTO NperoJaBaTeNsi: CTON, CTyJ, HOyTOyk, MOV, |1
HPOEKTOP, KPaH, 10CKa

2. | Pabouwii cTon 6

3. | HoyrOyxk 6

4. | KoMIbIOTEepHBIH CTYI 6

5. | Bepcrak 6

6. | Habop crecapHbIX HHCTPYMEHTOB: MOJIOTOK, MUJIA, OTBEPTKU, MOHTAXXHBII HOX, HOXKHULBL, | 6
YTOJNBHHUK, PYJIETKA

7. | lllypymoBept ¢ butamMu U cBepIIaMu 6

8. | Kommiekryromme Ui THAPONIOHHOIM YCTaHOBKH: KOHTPOJUIEp apAyHMHO, BOJHBIH Hacoc, | 6
JaT4uK CBCTA, JAaTUYMK TCEMIICPATYpPbl, AJATUYUK BJIAKHOCTHU, 3YyMMCP, KHOIIKM, MOHTa)XHasd
miara, PUTOCBETHUIILHUK, TIOJJIOH JUIsl TOPIIIKOB

9. | PacxomHple MaTepHaibl Uil H3TOTOBICHHS KapKaca MMIPONOHHON yCTaHOBKU: JICPEBSHHBIN | -
Opyc Juisi Kapkaca, W30JICHTAa, I'€PMETHK, IPOBOJIA, CAMOPE3bl, CTPOUTEIIbHBIC CTSIKKH,
TpyOKH, TUCTHI paHeps! (TI0 pazmepy)

10.| Bepcrak 6

11.| MHBeHTaph /i MOATOTOBKU MHUTATEIBHOIO PAcTBOpPA: M3MEPHUTEIbHBIC CTAKAaHBI U KOJOBI, | 6
KOHTEIHEp, BEIpo

12.| PacxoaHble MaTepHalbl Uis TIOrOTOBKH MTUTATEILHOTO PACTBOpA: AUCTHILUTHPOBAHHAS BOJA, | -
MHKPO3JIEMEHTBI, TUTATENIbHBIC BEIECTBA, COJIM, KOPPEKTOPHI KUCIOTHOCTH

13.| Conemetp 6

14.| pH-meTp 6

15.| MynbTumeTp 6

16.| I'maponoHHbIe YCTAaHOBKH ISl BBICA/IKHA PAaCTEHUI 2

17.| PacxomHble MaTepHalIbl I BBICAIKM PACTEHUIA: CyOCTpaT, FOPLIKH -

3 TpeboBaHwMs K KaJIpOBBIM YCIOBHSIM peaTU3aINK MPOTPAMMBbI
HC,Z[&FOFI/I‘{CCKEUI ACATCIBHOCTD I10 peain3anunu IMporpaMmabl

OCYUIIECTBIISIETCSl TULIAMU, UMEIOIIUMU CpeiHee MpodeccHoHaIbHOE MM BhICIIEE
oOpa3zoBaHue (B TOM 4YHCJE MO HAMpPaBICHUIO pealM3yeMOW NpPOrpamMmbl) U
OTBEYAIOIIMMHU KBTI (PUKAIMOHHBIM TpeOOBAHUSIM, yKa3aHHBIM
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KBAIM(UKALMOHHBIX ~ crpaBoyHukKax. K peanuzauum mporpamMmbl  MOTYT
MPUBJIEKATHCA JIMIla, OOyJaromuecs: Mo o0pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO
oOpa3oBaHHMs 1O  CHOCNHAIBHOCTSAM W HAMNPABICHUSM  TIOJITOTOBKH,
COOTBETCTBYIOIIMM HAIPABJICHHOCTH MPOTrpaMMbl, W YCIEHIHO MPOIICIIINX
MPOMEKYTOUHYIO aTTECTAI[MIO HE MEHEE YeM 3a JIBa rojia 00yUeHHUS.

X ®OPMbI OHEHKU KAYUECTBA OCBOEHUS
HHPOI'PAMMOBI

1 TeopeTnueckas yactb

Teopernyueckue 3HaHHMS TPOBEpsIOTCA B (OpMEe TECTHUPOBAaHUA C
Pa3HOOOpa3HBIMU TUIIAMU BOIIPOCOB PA3HOTO YPOBHSA CJIOKHOCTH C YKa3aHUEM
BEca BOIpoca:

— Bb100p €IMHCTBEHHOT'O BEPHOTO OTBETA;
— MHOXECTBEHHBIN BBIOOD;

— BBox oTBeTa BpyuHYy10;

— BepHoe unm HeBepHOE yTBEPKACHUE;
— Ilouck COOTBETCTBUSA U JIp.

Kpurepun ouennBanus:

Ha0pano 6a/1510B 13 MAKCHMAJIBbHO BO3MOKHBIX IlepeBox % B oneHKY
90...100 % 5 (oTIM4YHO)
75...89 % 4 (xoporio)
60...74 % 3 (YIIOBJIETBOPHUTEIIBHO)
0...59 % 2 (HEyIOBJIETBOPUTEIILHO)

2 [IpakTrueckas 4acThb

3ammTa npoeKTa

CnymartensM mporpaMMbl HEOOXOAMMO HAMHWCaTh MpOTpamMMmy st
KoHTpojuiepa  Arduino ¢ coOnrojeHMeM Hayaida paboThl  yCTaHOBKH,
OCYIIECTBIICHUS IMKJIAa TIOJIMBA W OCBEIICHUS, TOACPKAHUS ONTHMAIbHOM
TEMIEPAaTypbl W BIIAXHOCTH, BBIBOJA OCHOBHBIX TOKa3aHWHM Cpeapl Ha JKpaH
MOHHUTOpPA, CONPOBOXAEHUS 3BYKOBBIM CHTHAJIOM JII0OO€ OTKJIOHEHHE B paboTe
YCTaHOBKH.

Kpurepnuu ouenku

| Pasznen | Kpurepuii | Ouenka
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Cy0bextuBHas | O0bekTuBHas | O0uan

Cl [IporpaMMUpOBaHHE W ABTOMATH3AIUS CHCTEMBI 5 95 100

X1 KOMITIOHEHTDI, OITPEAEJAEMBIE
PASPABOTYUKOM ITPOT'PAMMDbI

PaboTa ¢ moapocTKkaMu, ¢ 1eJIbI0 UX TBOPUYECKOIO Pa3BUTHUS U CTAHOBJIICHUS,
TpeOyeT co3JaHusi TaKOW CHUCTEMbl BOCHUTaHUSI W OOydeHus, KoTopas Oynaer
YUUTHIBATh WX I[ICUXOJIOTMYECKHE OCOOCHHOCTH, OyAeT CHnocoOCTBOBAThH
OJlaronpusaTHON aTMocdepe M1 peau3a U Pa3BUTHS JIMYHOCTH.

YuuThiBas IMCUXOJOTHYECKUE OCOOEHHOCTH OOYYarolUXCs, 3aHATHS
MPOBOAATCA B pa3zHooOpa3HOW (dopMe: HHAWBUIyalbHAs, KOJUICKTUBHAs U
TBOpUecKasi padoTa. /{51 pa3BUTHS MO3HABATEIBHOUN EATEIBHOCTH UCTIONB3YIOTCS
Oecelpl, MNPAKTUYECKUE TPUEMBI, pPaCCKa3bl C MPUMEHEHUEM HAarJISIAHOTO
Marepuarna.

st Toro, yToOBl TBOPYECKUI MOTEHIIMA 00YUYaIOIIErocsi He yrac mo Xomy
OCBOCHHMsSI Y4E€OHOTO MaTepuasia, UCIOJb3YIOTCS METObl Pa0dO0ThI, TO3BOJISIIOIIIE
chopMHUpPOBATh AKTUBHYIO TBOPUYECKYIO MMOZUIIMIO.

[TpuHIUTIBEI pabOTHI TIEAATOTA:

— IPUHIUIT TBOPYECTBA;
— TPUHIUIT PA3BUTHS 00Pa3HOTO MBIILJICHUS;
— IPUHIUIT YBEPEHHOCTH B CBOMX CHJIAX;
— IPUHLUII €IMHCTBA PA3BUTHUS U BOCIIUTAHUS;
— IPUHIUIT COTPYTHUYECTBA YUaCTHUKOB 00pa30BaTeIbHOTO MPoIlecca;
— IPUHIUIT JOCTYMTHOCTH OOY4YECHUS;
— NPUHIUIT UHIUBUAYAIBHO-IMYHOCTHOTO MOJAX0/1a;
— IPUHIUIT CBOOO I BBIOODA;
— MPUHIMUI YCIICITHOCTH;
— IPUHIUIT y4eTa BO3PACTHBIX TICUXOJIOTHYECKUX 0COOCHHOCTEH;
— IPUHIUIT CHCTEMHOCTH.
Mertoabl paboTHI Megarora:
— HarjasHbIA METO/I;
— HUCCJIEI0BATEIbCKUN METO/I;
— MPAKTUYECKUNA METOJ;
— OOBSICHUTENHHO-UUTFOCTPATUBHBIA METO;
— TPOOJEMHO-TIOMCKOBBIN METOI.

JIuakTHYeCKUe U METOIMYECKUE MaTepUalIbl:

— HarJIsaHEIE mocoous (roToBBIE paboTHI, ITO3BOJIAIOIINE

MPOJIEMOHCTPUPOBATH 00YUAIOLIMMCS BApUAHT BHITIOJIHEHUS );
METOAMYECKHE YKa3aHus (IOCIIeI0BATEILHOCTD BHIIOJHEHUS OTJEIbHBIX TAMOB).
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Caymrarensm, YCIICIIHO OCBOMBIIIUM JOTIOJTHUTEIBHYIO
obmeoOpaszoBarebHyto nporpammy «lIpodeccuss «Curtu-depmep» B paMKax
xomneTeHmmid FutureSKillsy, BermaeTcst cepTudukar.
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