MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noaroroBku/cnenuaibHoctTh: 11.04.04 Di1eKTPOHHKA U HAHOJIEKTPOHUKA
HaumenoBanue oOpa3oBare/ibHOM nporpamMmbl: Teoperuyeckasi M NPUKJIAAHASA CBETOTEXHMKA
YpoBeHs 00pa3oBaHus: BbIclIee 00pa3oBaHue - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OBJYYATEJIBHBIE YCTAHOBKHU ®OTOBNOJJIOI'NYECKOTI' O

JTEMCTBUSA

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbIX OTHOLIEHUI

Ne qucumnInHbI 10 yyeOHOMY
TJIaHY:

b1.4.05

TpyaoeMKOCTh B 3a4eTHBIX
e/IMHHIIAX:

3 cemectp - 4;

Yacos (Bcero) no yueGHomy
TJIaHY:

144 yaca

Jlekuuu

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JlabopaTopHble pa6oThl

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padora

3 cemectp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
KonrpoJsbHas pa6ora

HpOMe)KyTO‘{Haﬂ aTTrecrauus:

JK3aMeH

3 cemectp - 0,5 yaca;

Mockgsa 2020




IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Kamwwunos I1.B.
HpeHOHaBa’I‘eJ’[L WaenTudmKaTop Rd5d33dfl-KamshilovPV-efe7c5fH H.B. KaMH_H/IHOB
(OIKHOCTB) (nmoamnucek) (paciudpoBKa MOIIHCH)
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHB o ; ’ Bnageneyu CHeTKoOB B.1O.
00pa3oBaTeIbHON IIPOrPaMMBI - Moy - Waerragmarop | Rb7ba3433-5netkovVY-42adaeZg B.IO. CuetkoB
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITTHCH)
MNognucaHo 3neKTpoHHO| nognuceio ®TEOY BO «HUY «M3W»
3 w o CseneHva o snagensuye L3N M3K
aBeHyIOH-IHH BHHYCKaIOUleH Bnageneyu booc I'.B.
Kadeaphl NaerTbnratop R4494501d-BoosGeorv-031c67c]] I'.B. Booc
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka
MOJITTHCH)



1. HEJIM U 3AJAYH OCBOEHU A JUCIHUITJINHBbI
Ilelb OCBOGHHMs AMCHMIUIMHBI, - H3Y4eHHE (OTOOMONOrMYCCKUX —pEaKuuil, BO3ICHCTBHS

ONTUYECKOTO W3IYYECHUS Ha PACTCHHUsS, H3yuyeHHE OCOOEHHOCTeH NPOEKTHPOBAHUS YCTAHOBOK JIJIst
CBETOKYJbTYpPhl ~PACTEHM, U3y4Y€HHE METOJOB OLEHKH J(P(EKTUBHOCTH TAaKUX YCTaHOBOK;
- W3YYEHHUE CIEKTPAJBHOIO COCTaBa M3JIy4eHHUs B 001acTH (POTOCHMHTETHYECKOW AaKTUBHOW paauallvy,
METOJIOB OLICHKH 3(PQPEKTUBHOCTH OOIy4yaTeNbHBIX YCTAHOBOK [UIsl TEIUIMI, CHEUM(PUKUA H3MEpPEHUs
(OTOHHOTO TOTOKA, CHeUU(UKA H3MEPEHUH NapamMeTpoB OOIY4aTeNbHBIX YCTAaHOBOK IS TEIUIHUI,

yriayOneHue 3HAHUU B obnactu CBETOTEXHUKH;
- U3y4eHUE OCHOB METOJIOJIOTHUHU Pa3pabOTKU U HCIIOJIb30BAHHS aBTOMATH3MPOBAHHBIX CHUCTEM HAYYHO-
TEXHUYECKUX UCCJIEJIOBAaHUM B CBETOTEXHUKE;

- IpuoOpeTeHne 3HaHWH 1 HABBIKOB IO Pa3pabOTKE COCTABHBIX YAaCTEH U 3JIEMEHTOB TAaKUX CHCTEM.
3agaum JUCHMIIIUHBI

- 00y4yeHHe OCHOBHBIM 3aKOHaM (POTOOMOIOrNYECKUX IPOLIECCOB U CBOMCTBaMH
(oTOOMOIOTMUECKUX TPUEMHHUKOB U3ITy4EeHHUS;

- 03HAKOMJICHHE O0YYalOIIUXCs C OCHOBHBIMU METOaMHU MPOSKTUPOBAHUS 00TyyaTeIbHbBIX
YCTaHOBOK (hOTOOMOJIOTHYECKOr0 JEHCTBUS C YUETOM SHEprocOepekeHus;

- IprOOpeTeHNE HABBIKOB IS U3MEPEHUS] POTOCHHTETUIECKOH (POTOHHON 00IIydeHHOCTH
npubopaMy pa3IUUHBIX IPOU3BOAUTENIEH;

- 03HaKOMJIEHHME CTYJIEHTOB C PHIHKOM TEIUIMYHOIO OcBellleHus: B Poccun, ¢ HopmaTuBHON 6a30ii
00JTydaTeNIbHBIX YCTAHOBOK ISl TEIUIULI.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUH U 3allJTAaHUPOBAHHLBIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

KOI[ N HAMMECHOBaHUE KO}I U HAMUMEHOBaHUE 3an.11almp03anm>le pe3yJabTaThl oﬁyqemm
KOMIICTEHIIHH HHIMKATOPa J0CTHKEHHUS
KOMIIETCHLIUN
ITIK-1 Crmocoben U-1nk-1 Onpenenser u 3HATh:
OCYILECTBIIATh pean3yer TeXHHUECKHe - HOpPMaTUBHYIO 06a3y 00Ty4aTeIbHbBIX
METPOJIOTUYECKOE TpeOoBaHUs U 33aHUS Ha YCTAHOBOK AJIS1 TCIINL, BUIBI
COITPOBOK/ICHHE TIPOCKTHPOBAHHE 1 (OTOOMOIOTHYECKUX PEAKIIHH,
POU3BOJICTBA, KOHCTPYHPOBAHHE CBETOBEIX 0CO0EHHOCTH (POTOHHOW CHUCTEMBI
MIPOEKTUPOBAHUE U MPUOOPOB U UX COCTABHBIX BCJIMYHH.
KOHCTPYUPOBaHUE yacTen
CBETOBBIX MPUOOPOB U UX YMETh:
COCTaBHBIX YacTeu - IPOBOAUTH U3MCPCHMA

¢dorocuHTeTUYECKON (POTOHHOM
00JTy4eHHOCTH OCBETUTEIbHBIX MPUOOPOB.

[TIK-1 Cnocoben U-3nk-1 Peanmusyer 3HATh:
OCYIIECTBIIATh TEXHUYECKOE COMPOBOXIeHHe | - BUABI HCTOYHUKOB CBETA JUIA
METPOJIOTHUECKOE MIPOEKTOB CBETOBBIX MPUOOPOB uTo0GTyHaTE e, Pe3yIBTATEL
COIPOBOXKAECHUE U UX COCTABHBIX YacTeH MIPOBCACHMS ITOCICAHUX
IPOM3BOJICTBA, (OTOOMOIOTHUECKUX UCCIIETIOBAHMIMA, TICITH
NPOCKTUPOBAHUE U W 33]1a91 HAyYHBIX UCCIICIOBAHUMN,
KOHCTPYHUPOBAHHE BBIOMpATh METO/BI M CPEICTBA PEIICHUS
CBETOBBIX MPUOOPOB U UX 3aJ1a4 MOJICITUPOBAHUS 00 TydaTeIbHBIX
COCTaBHBIX YacTeH YCTAHOBOK JIJISl TETUIMII, KX BHJIBI.

YMETh:

- IPOU3BOJIUTh CBETOTEXHUYECKHUE
pacueTsl 00TyJaTeNbHBIX YCTAHOBOK ISt
TeTTUIl, (hOPMYIUPOBATH IEJIH U 3a/1a91
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Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HAYYHBIX UCCIIEIOBaHHA, 000CHOBAHHO
BBIOMPATh TEOPETUUCCKUE U
SKCIICPUMCHTAJIbHBIC METOJbBI U CPCACTBA
perieHus chOpMYITHPOBAHHBIX 33/1a4.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Teopernueckas U npukiagHas cBeroTexHuka (manee — OINOII), manpaBnenust moarotoBku 11.04.04
DNEKTPOHUKA U HAHOAJIEKTPOHHKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa30BaHKE - MAarucTparypa.

bazupyetcst Ha ypoBHE cpesiHero o01ero oopa3oBaHus.

Pe3ynbraThl 00y4eHus, MOJTy4YE€HHbIE P OCBOCHUH TUCLUILIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUTLTMHEI COCTABISCT 4 3a4eTHBIX eqUHUIBL, 144 Jaca.

Paznenbl/Tembl
JUCTIATUTHHBL/ (pOpMBI
IIPOMEXYTOUHOM
aTTeCTalN

Ha paszen

Cemectp

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

KonraktHas pabota

CP

Jlex

JIab

IIp

Koncynpranus

HKP

KIIP

I'K

HKKII

TK

A

PaGora B
cemecTpe

IlogroToBka k
aTTecTalun
/KOHTPOITh

CopneprkaHue caMOCTOSTENTFHON paboThl/
METOINYECKHE YKA3aHUA

2

(6]

~

8

9

10

11

12

13

14

15

AKTyaJbHOCTb, PBIHOK
TETUTMIHOTO
OCBEIICHHUS, €ro 00BbeM

|| Beero gacon

N

[OSNE

6

11

AKTYalabHOCTb TEMBL.
PasButHe priHKa
TEINIMIHOT'O
ocBeleHus B Poccun.
O0BeM prIHKa
CBCTUJIBHUKOB OJIsA
TETLINII.

12

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: VIzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"IlepBbrit"

Bosgeiicteue OU Ha
pacreHus,
(oToOnoNIOTHYECKIE
PEaKIH, CIICKTPBI
IEUCTBHUS
(hOTOOMOTIOTHYECKITX
MIPOLIECCOB

12

2.1

BosnelictBue

ONTHYECKOTO

M3ITyYeHUs Ha
pacrenus. Buabl

(hoTOOHOIOTHUECKHIX
peakiuit. CiekTpbl
JercTBUs POTOCHHTE3A
U IPYTux

(hoTomporeccos.

12

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
"Bropoii"

CriekTpanbHbIi cOCTaB
U3JIydeHus B 00nacTu

12

Ilodzomogxa pedpepama: B pamkax
pedepaTHBHON YacTH CTYJCHTY HEO0XO MM
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DAP, ero BusgHHC Ha
IPOAYKTHBHOCTH

IIPOBECTH 0030p IUTEPATYPHBIX HCTOYHUKOB IT0
BBIOpaHHOW TeM€E, KOMIUIEKCHO OCBETHTH

3.1 CriekTpanbHBIH cOCTaB 12 BOIIPOC B COOTBETCTBHU C TEMOM pedepara,
U3ITy4YeHUs B Ipesienax MOJrOTOBUTH MIPE3CHTALUIO [T BBICTYIIICHUS
OAP u IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
IIPOAYKTUBHOCTH 3aHATHH. B KauecTBe TeM pedepara CTyneHTy
pacTeHuil B MIpeJIaraloTcs CIeyIoIUe BApUAHTHI:
COOPY>KEHUSIX
3alUIICHHOTO IPYHTA.

4 Mertpuka 12 Iloozomogka domauinezo 3adanua:
¢uroobIydaTeNCH, [ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
(oToHHas cucTema Ha OTPabOTKY YMEHUH pelIeHus

BEJINYNH npodeccrnoHaNBHBIX 3a/1a4. JlomanHee 3aaHue
4.1 Bomnpocs! MeTpuku 12 BBIJJAETCS CTYACHTAM I10 U3yYCHHOMY B pa3Jielie
¢uTooOTydaTeNneit B "YeTBepThIil" MaTepuaiy. JJOMOIHUTEIBHO
obmactin ®AP. Hoas CTYZIEHTY HEOOXOANMO U3YUHTh JUTEPATypy U
(hoToHHAs cricTeMa pa3o0paTh MPUMEPHI BHIMOTHEHUS TTOI0OHBIX
BennuuH. HopmaTuBHas 3aganuil. [IpoBepka nomMamHero 3agaHus
6a3a 00sy4aTenTbHbIX MIPOBOJUTCA MO IPEACTABICHHBIM THCEMEHHBIM
YCTAHOBOK JUJIs TEIUIUIL. paboTam.
5 [Tpubops! ass 13 Ilo020mo6Ka K KOHMPOILHOU padome:
U3MEPEHUS N3yuyenue Marepuainos 1o paszaeny IlarTelii u
(hoTocuHTETHUECKOI MOATOTOBKA K KOHTPOJIBHOU paboTe
(hoToHHOI
00Jy9eHHOCTH
5.1 [pubops! s 13
MU3MEpEHUs
(oTocuHTETHUECKON
(hoToHHOI
00JTy9eHHOCTH,
CIIMYHUTEIbHBIC
UCTIBITaHUS TIPUOOPOB
Ppa3HBIX
MIPOU3BOIUTENEH.
6 Buner OV s Termuil, 12 Iloozomoeka oomawnezo 3a0anus.:
aHaIn3 [ToxroToBka OManIHeTo 3aaHUS HaIpaBiIeHa
NIPOU3BOIUTENICH Ha OTpabOTKy yMEHUI pemeHus
6.1 Bunel ocBeTUTENBHBIX 12 npodeccroHaNBHBIX 3a/1a4. JlomalHee 3a1aHue

YCTAHOBOK JJId TCIUIML,

BbIAACTCA CTY/ICHTAM 10 U3YUCHHOMY B pa3acjic
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MIpUMEHsIeMbIe
HCTOYHMKH CBETA.
Amnanuz Poccuiickux u
3apyOCIKHBIX
MIPOU3BOIUTENCH
¢dutoobyuaTencii Ha
OCHOBE CBETOJIMOJIOB.
HccnenoBanus
CTaOMIIBHOCTH
(hOTOHHOTO TTOTOKA
(uTooOyUaTEIeH.

"[HecToit" Matepuany. [JomOIHATENEHO
CTYICHTY HEOOXOIMMO H3YYHTh JIUTEPATYPY U
pa3o0parh NpUMepHI BHIIOIHEHUS TOJOOHBIX
3aganuii. [IpoBepka nomMairHero 3aiaHus
MIPOBOJNTCS TIO MPECTaBICHHBIM THCHbMEHHBIM
paboTtam.

MHorosipycHble
(huTOyCTAaHOBKH

10

CamocmoamenbHoe usyuenue
meopemuueckKkoz2o wamepuaia. I/ISY‘IGHI/IC

7.1

MHorosipycHble
YCTaHOBKH ISt
BBIpANTBaAHIS
pacTeHuii, ux
0COOEHHOCTH U
IIPEUMYIIECTBA.

10

JIOTIOTHUTEIHHOTO MaTepralia 1o pasaery
"Cenpmon"

DUTOTPOHBI

11

N

Iloozomosxka K KOHmMpPOILHOU pabome:

8.1

DUTOTPOHEI (KaMephl
JUISL BBIPALIBAHUS
pacTeHuii).

11

W3ydyenue MaTepuaios 1o pasneiy Bocemoii u
MOATOTOBKA K KOHTPOJIBHOU paboTe

doTobnomornueckue
HCCIIEN0BAHUS

14

10

9.1

IIpoBenenue
(hOTOOMOTOTHYECKIIX
HCCIIEIOBAHUH B
PIAY-MCXA nm.
TumupsizeBa

14

10

Ilo020mogKa K meKyuiemy KOHmMpoio:
[ToBTOpenue marepuaina no pasgeny "JessToiit"

DK3aMeH

36.0

0.5

335

Bcero 3a ceMmecTp

144.0

16

32

0.5

60

335

Hroro 3a cemecTp

144.0

16

32

2

0.5

93.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unauBuyanbHble KOHCYIbTAlMU MO0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAIlUU 110 pa3aesaam
mucuuruinHel; CP — camocrostenbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. AKmyanvHocmy, pbiHOK MENIUYHO20 OC8EUeHUsl, e20 00bem

1.1. AkTyanbHOCTh TeMbl. Pa3BuTHE phIHKA TEIUIMYHOTO OcBemeHus B Poccun. O6beM pbiHKa
CBETWJIBHUKOB JUISl TEILJIMII.

[Inomans Temnun B PO, nunammka pasButug. OOmas IUIOMIAAs 3aUIMIIEHHOTO TPyHTa B
ctpaHax Mmupa. Kpynueimue terumunbie komMOuHaThl B PD. OO0BbeM phIHKA CBETHUIIHLHUKOB IS
Terml. Jlomm pbIHKa CBETUJIBHUKOB JUIsl TEIUIML IO THUIIAM MCTOYHMKOB cBeTa. J(MHaMuka
cTroumMocT puroobyyareneil. KpynHsle peann3oBaHHbIE IPOEKThI IO BHEIPEHUIO CBETOAMOAHBIX
¢duTooOydaTenei..

2. Bozoeiticmeue OU na pacmenus, homobuosocuyeckue peaxuyuu, CHeKmpbl 0elucmaeusl
domobuosocuueckux npoueccos

2.1. Bo3neiicTBre ONTUYECKOTO U3JIy4EHHUs HA pacTeHUs. Buabl GoTOOHOIOrMUEeCKUX PEeaKIIHA.
Criextpsl neiicTBust HOTOCHHTE3a U IPYTUX (POTOMPOIIECCOB.

CrekTpaibHBId MANa30H OMNTHYECKOTO H3NydeHUs. Buabl (poTOOMONIOrHYECKUX pEeaKIIHii.
®DOTOCHUHTE3, UCTOPHS OTKPBITHS, CTAJIMU, CIEKTpaibHas KpuBas (orocuHTe3a. KpuBas Makkpu.
Cnextpel  morsiouieHuss  xiaopodumioB. DoromopdoreHes, €ro CHEKTpalbHbIE KPHUBBIE.
doroTponu3M, crekTpaibHas KpuBas ¢ororponusma. Dortonepuomusm. dDororakcue. Craaum
dorobronornueckux npoieccon. [lornomienre TUCTbIMU CBETOBOI SHEPTHH..

3. Cnexkmpanvhblil cocmas uziyyenus 6 ooaacmu PAP, e2o snusanue na npoOYKmMueHOCb

3.1. CnekTpanbHblil cocTaB u3inydeHus B npenenax AP u npogykTHBHOCTh pacTeHUi B
COOPY’KEHUSX 3alIUIICHHOrO IPYyHTA.

@DakTOopbl, BIMUAIOLIME Ha POCT U pa3BUTUE pacTeHUH. CrekTpanbHble 001aCTH U3IYYEHUS U UX
xapaktepucTiku (290 — 1000um). doTocunTeTnuecku aktuBHas paauanus (PAP)..

4. Mempuka d)umoo@wqameﬂeﬁ, d)OWZOHHa}l cucmema eeiudur

4.1. Bonpocsl meTpuku purooOnyuareneit B oonactu ®AP. HoBas ¢poTtoHHas cucrema
BennurH. HopmaTuBHas 6a3a 00mydaTenbHBIX YCTAHOBOK TSI TETUTHII.

OO6ocHoBaHHME Mepexoaa OT CBETOBOW K (pOTOHHOM cucteme BeaudrH. COOTBETCTBUE CBETOBOM
u  (QorocuHTeTnyeckoil (oToHHON cucTteM BenMYUH. DOTOCHHTETHYECKUH TOTOK (HDOTOHOB.
®dotocunteTnueckas GoToHHas 00aydeHHOCTh. 3aKoH ['poTryca. Dueprus porona. Beisoa ¢popmyn
s onpeaeneHus ¢oronHoro mnoroka. 'OCT P 57671-2017 «IIpuGopsl oOimyuyaTenbHbIE CO
CBETOJMOIHBIMU MCTOYHMKAMHU cBeTa s Terummi. OOmue texnudeckue ycnoBus». [THCT 211-
2017 «OO0ny4yeHue pacTeHUH CBETOJMOJHBIMH HCTOYHMKAMM CBeTa. MeToJabl H3MEpEeHUil.
['opu3oHTanbHAs U BEpTUKAIbHAS O0IYyYE€HHOCTb..

5. Ilpubopwl 0na uzmepenus pomocurnmemuyeckou (homonnou 0Oay4eHHocmu

5.1. IlpuGopsl 11t u3MepeHus: HOTOCHHTETHIECKOW (POTOHHOM O0Ty4YEHHOCTH, CIUYUTEIbHBIC
UCTIBITAHUS IPUOOPOB PA3HBIX MPOU3BOJUTEICH.

[TpuGopsl uisi U3MepeHus: OOJYyUEHHOCTH PA3JIMYHBIX MPOU3BOIUTENEH, MPUHIUIBI padOTHI,
xapaktepuctuku: Li-COR (CILIA), UPRtek (TaiiBanb), GLoptic (I'epmanus-Ilonsina), Spectrum
Technologies (CIIA) u TKA (Poccust). CanuurtenbHble UCHIBITAaHUS JaHHBIX TpubopoB Bo BHUCH,
BbIBOJIbI. [IpoBeieHne n3MepeHnii Ha IPaKTHKE..

6. Buowl OV o menauu, ananius npouzeooumeriei




6.1. Buael 0OCBETUTENBHBIX YCTAHOBOK ISl TEIUINL, TPUMEHSIEMbIE ICTOYHUKH CBETa. AHAIN3
Poccuiickux u 3apyOexHbIX Tpou3BoauTeNeH puroodbayyareneld Ha OCHOBE CBETOIUOIOB.
HccnenoBanus ctabmiIbHOCTH (DOTOHHOTO TIOTOKA (PUTOOOTYHaTEIeH.

CBeTOKYJIbTYpa pacTeHHH, dHEpPreTUYecKue napaMerpbl. VICTOUHUKH CBETa, NMPUMCHSICMbIC B
¢dburoobmyuarensx: HJIBI, cBeTtonmuoasl. YpoBHU OOJYy4EHHOCTH IS PasHBIX KyiabTyp. JlmuHa
CBETOBOTO [HS JUIS Pa3HbIX KyJNbTyp. TpH THIIa CBETOAMOAHBIX (QHUTOOOTydaTeNel: BepxHEe
OCBEILIEHUE, MEXAYPSIHOE OCBEIEHHE, OCBEIICHUE JJIi MHOTOSPYCHBIX YCTAHOBOK CTEJUIa’KHOTO
tuna. Coektpbl ¢utoobnydareneii. TpeGoBaHus K CHEKTPY HMCTOYHUKOB HW3IY4EHUS,
o0OecrieunBarOIINe MaKCUMalbHYIO MpOAYKTUBHOCTh. O030p Poccuiickux mnpousBoauTeneit
¢duToOOIyUaTENIC HA OCHOBE CBETOAMOJOB, X OCHOBHBIC XapaKTepuUCTHKU. O030p 3apyOeKHBIX
npousBoauTeneil (uTooOIyUaTeneli Ha OCHOBE CBETOJIMONIOB, MX OCHOBHBIE XapaKTEPUCTHUKU.
HccnenoBanust cTabMiIbHOCTH (POTOCMHTETHYECKOTO TOTOKA (POTOHOB..

7. Muozcospycuvie oumoycmanosku

7.1. MHOTOSIpyCHBIE YCTAHOBKH JJIsI BBIPAIIIUBAHUS PACTEHUMN, UX OCOOCHHOCTHU U
MIPEUMYILECTBA.

MHorosipycCHbI€ MOAYJIbHBIE CUCTEMBI JJIsl BBIPAIIIUBAHUS PACTCHUH, UX mpeumyiectBa. O630p
BEPTHUKAIbHBIX (epM B Mupe. MHOTOSpyCcHasl yCTaHOBKa JJisl BhIpanuBaHus pacrenuit Bo BHUCU:
MPHUHIMAIT PAOOTHI, OCHOBHBIC KOMIIOHEHTBI, WCCIICJIOBAaHHS €€ TPOAYKTHBHOCTH. TpeOoBaHUS K
buTO0OIyUaTENSIM ISl MHOTOSIPYCHBIX CUCTEM BBIPAILIMBAHUA. .

8. umomponwi

8.1. ®UTOTPOHBI (KaMephl A1 BEIPAIIBAHUS PACTCHHN ).

Omnpenenenne ¢urorpona. Mcropus co3manus. [IpuHIMTB pabOTHI, YCTPOWCTBO, OCHOBHBIE
CHCTEMBI, BXOJALIME B coCTaB. [ 'mapononuka, aspononuka. O630p coBpeMeHHbIX Poccuiickux u
3apyOeKHBIX (PUTOTPOHOB..

9. omobuonocuyeckue Uccied06anus

9.1. IlpoBenenue porodbmonornyeckux ucciemaopanuii B PFAY-MCXA um. Tumupszena

[Tocnennue naHHBIE O TPOBEIEHHBIX COBMECTHBIX (POTOOMOIOIMYECKHX HCCIEI0BaHUIX
(BHUCHN - PTAY-MCXA wum. TumwupszeBa. llenp mnpoBenenus. Mertonuka mNpoBeaeHUS
UCCIIIOBAaHUM U 3KCIIEpUMEHTANIbHAs YCTAaHOBKA. AHAJINU3 Pe3yIbTaTOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. Bo3zelicTBrE ONTUYECKOTO M3Ty4eHHs Ha pacTeHUs. Buabl poTOOHMOIOrMYECKUX peakLuil.
Crnextpsl neicTBus GOTOCHUHTE3A U IPYTUX (OTOMPOLECCOB;
2. CnexTpanbHblii cocTaB n3nydenus npenenax ®AP u mpoyKTUBHOCTb pacTEHUN B
COOPYKEHHSIX 3alUIIEHHOTO IPYHTA;
3. Bonpocsl meTpuku ¢utousnyyateneit B oonactu @AP. HoBast poronnas cuctema
BEJIMYUH;
4. ITpuGops! s u3mMepeHust HOTOCMHTETHUECKOH (POTOHHOM 00y4eHHOCTH;
5. Byl OCBETUTENBHBIX YCTAHOBOK IS TETUIUL], IPUMEHSIEMble HICTOYHUKH CBETA;
6. MHOrosIpyCcHbBIE YCTaHOBKH JJIs1 BBIpAIlIBaHUS PACTCHMI,
7. DUTOTPOHBI;
8. PacyeTsl ycTaHOBOK 00JTy4eHUS pacCTeHUH;
9. IlpoexTrpoBaHue 00IydaTeNbHBIX YCTAaHOBOK;
10. Mogenuposanue Terun B nporpamme DIALux;



11. Ananu3 pe3ynbTaToB pacyéra 00ydeHus.
3.4. Tembl 1a060paTOPHBIX padoT

HE IIPETYCMOTPEHO
3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunovl (I'K)

1. OO6cyxnaeHue MaTepHralioB 1o Kericam pasnena "/[eBsaroiid”

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIC PE3YIbTAThI 00YUEHUS 110

Howmep pasznena aucuumninisl (B

OLeHOYHOE CPEACTBO

Kongl
JVCIIATUTAHE COOTBETCTBUHU ¢ 11.3.1) (T 1 HAUMEHOBAHHME)
WH/IUKATOPOB
(B COOTBETCTBUH C pazjenoM 1) 1[2[3]4]5]6]7][8]09

3HaTth:

HOPMAaTUBHYIO 0a3y 001y4aTeNbHbIX YCTAHOBOK KonTponbnas pabora/Bo3aeiicTue

IUTSL TETLTHIL, BUABI POTOOMOIOTHYECKIX ONTUYECKOTO M3ITyYSHHsI HA PACTCHUS

peaKLuid, 0COOCHHOCTH (POTOHHOI CHCTEMEI KonTponbras pabota/CrieKTpanbHBIA COCTAB

BEJINYNH V-1 + 1+ |+ u3nyueHus B npenenax ®AP u
IpoayKTUBHOCTH Pactenuit. ®oroHHas
cUCTEeMa BEJIMYMH. BUIbI OCBETUTEIILHBIX
YCTaHOBOK s TeTuini. [[pumensiembie
WCTOYHHKH CBETA.

BUIBl HCTOYHUKOB CBETA IS KontponbHas pabota/PhIHOK TEIITMYHOTO

buTooOTydaTeNel, pe3yabTaThl IPOBEACHUS ocBenieHus B Poccuun

nocieAHIX (POTOOMOTOTHIESCKIX

I/ICCJ‘ICI[OBaHI/II\/‘:I, EJIU ¥ 33]1a91 HaYYHBIX WJ1-3mca 4

WCCIIEIOBAaHH, BEIOMPATh METOJIBI U CPE/ICTBA

peleHus 3a1a4 MOJIeTUPOBaHMS

00JTydaTeNbHBIX YCTAHOBOK JUIST TETUIHIL, UX

BUJIBI

Ymersb:

MIPOBOJIUTH U3MEPEHHUS (POTOCUHTETUYECKON KontpomnbHas pabora/CBeTOTEXHUUYECKHIMA

(hOTOHHOM 00JIy4E€HHOCTH OCBETUTEIBHBIX NI-1nka + |+ |+ |+ |+ |+ |pacuer OV mis TerumIl

npubopoB

MIPOU3BO/IUTH CBETOTEXHUYECKHE PACUETHI KonTponbsHas paboTa/PbIHOK TEIITHYHOTO

00JTydaTeNNbHBIX YCTAHOBOK IS TETUTHII, ocBenieHus B Poccun

(bopmyup OBATD I 1 3a/1a1H HAYHHbIX KonrponsHas pabora/CriekTpaibHbIi COCTaB

UCCIIeIOBaHM, 00OCHOBAHHO BBIOUPATH UJT-3mx1 + syaenns B mpeenax BAP u

TEOPETUYECKUE U KCIIEPUMEHTAIbHBIE METOBI
U CPEeJCTBA pelieHus chopMyTMpOBaHHBIX
3a1a4

NpOAYKTUBHOCTH Pactenuii. @oToHHas
cHcTeMa BEJIMYHH. BUIbI OCBETUTENIBHBIX
YCTaHOBOK 11 Tenull. [Ipumensiemble
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| MCTOUHHKH cBeTa.
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
3 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. BozneiictBue ontuueckoro nznydeHus Ha pactenus (KontponbHas pabota)
2. Poinok temmuyHoro oceeuienus B Poccun (KonrposnbHas padota)
3. Cerorexunueckuii pacuer OV nis terun (KornTponsHas padota)
4. CnexTpanbpHbli cocTaB u3inydeHus B npenenax @AP u nponyktuBHOCTh PacTenuit.
@doToHHas cucTeMa BeIMYUH. BUabl OCBETUTENBHBIX YCTAHOBOK AJis Teruull. [IpuMensemble
uctouHuku ceeta. (Kontponbnas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:kyToUYHAs aTTeCTAUS 1O JUCIUIJINHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTAlIMOHHON COCTABIISFOIIUX.

Ipumeuanue: OLieHOYHBIC MAaTEPUAIIBI TTO TUCIUIUIMHE MPUBEICHBI B (DOHIE OLIEHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYEHUE JUCHUITJINHBI

5.1 IleyaTHble U YJIEKTPOHHbIE H3IAHNS

1. A.T. Monuanos, B. B. Camoitnienko- "DHeprocoeperaromiee onTuieckoe 00IydeHme
npoMbIIIIeHHbBIX Terun'", 3natenbcTo: "CTaBpoIoabCKuil rocy1apcTBEHHBIN arpapHbIit
yausepcuteT (CT'AY)", CraBpomnosns, 2013 - (120 c.)
https://biblioclub.ru/index.php?page=book&id=138855;

2. Jlebenxona, C. M. YueOHoe nocobue mo kypcy "CBeTOTeXHHUECKUE U 00 TydaTeIbHbIE
YCTAHOBKH U UX 3KCIuTyaTanus'": IH)xeHepHble METO/IbI pacyeTa CBETOTEXHUYECKUX MapaMeTpoB
ocBetuTenbHBIX ycTaHoBok / C. M. JlebenkoBa, A. b. Matsees, B. U. Tletpos ; Pen. C. I1. Pemenos
; Mock. anepr. un-t (MOUN) . — M. : U3n-Bo MOU, 1984 . — 104 c.;

3. Marsees, A. b. O6nydarenbHble YCTaHOBKU (OTO(DU3UUECKOTO U POTOXUMUYECKOTO NEHCTBUSA :
YyeOHoe nmocobue no kypcy"O0nydarensubie ycranoBku" / A. b. Matsees, C. M. Jlebenkosa,
Mock. suepr. ua-T (MOU TVY) ; Pen. B. U. Iletpos . — 1996 . — 69 c. : 3000.00 .;

4. Matsees, A. b. YuebHoe noco6ue no kypcy "CBeToTeXHUYeCKre 1 00aydaTelbHble yCTAaHOBKH':
DnekTpuueckue o0ydaTenbHbIe YCTaHOBKU (poToOmomornueckoro nevicteusi / A. b. Matsees, C.
M. Jleb6enkosa, B. 1. Iletpos ; Pen. C. I1. Pemenos ; Mock. suepr. un-t (MOU) . — M. : U3a-Bo
MD3U, 1989 .-92 c.;

5. Caperues, I'. C. ObnyuarenbHble cBeToTexHUUYeckue ycraHoBku / I'. C. CapprueB . — M. :
Oneproaromusaart, 1992 . —240c.:3.75

6. Tepexos, B. I'. MeToz 3KCIIEpUMEHTAIBHOIO ONPEAEIEHUS ONITUMAJIbHBIX 1APAMETPOB
TEXHOJOTHYECKOTO OCBEIIECHUS B YCIOBHUSIX CBETOKYIbTYPHI 3€J€HHbIX pacTeHuii: 05.09.07
"CeroTexHuKa" : aBTopedepaT kaHauaara Texuudeckux Hayk / B. I'. Tepexos, Hai. uccnen. yn-t
"MBOU" (HUY"MBH") . — Mockaa, 2020 . — 20 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11231.
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5.2 JInueH3MoHHOe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:

1. Office;
2. Windows;

3. Maiina Buneokondepenumu;

4. DIALuUX.

5.3 UnTepHeT-pecypcChl, BKJIWYASA NPodecCHOHATIbHbIE 0a3bl JAHHBIX 1 HH(OPMAITUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9bC "YHuBepcuTeTcKasi 0M0IHOTEKA OHJIAMH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas sjiekTponHasi ondamnoreka - https://elibrary.ru/
3. ba3za nannbix Web of Science - http://webofscience.com/
4. ba3za nannbIx Scopus - http://www.scopus.com

5. HainoHasibHasi 3JIEKTPOHHAs1 oubmoTeka - https://rusneb.ru/

6. DnexkTponnas 6udmorexka MOU (36 MIMU) - http://elib.mpei.ru/login.php
7. Unopmanmonno-cnpaBounas cucrema «Koxexc/Texakenep» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun noMeneHust

Homep ayauTopuu, HAMMEeHOBaHMe

OcHalenue

Y4eOHble ayIUTOPUH AJIs
MIPOBEICHUS JICKITMOHHBIX
3aHATUN U TEKYIIETO
KOHTPOJIA

E-510, JlekunonHas ayautopus

CTOJI, CTYJI, JOCKA MEJI0BasA

E-511, AynuTtopus xadenpbl
"CBeToTeXHUKA"

CTOJI, CTYJI, JOCKa
WHTEpaKTHUBHAS,
KOMITbIOTEpHAs CETh C
BBIX0JIOM B MIHTEepHET

E-513, Aymutopust xadenpst
"CBeToTeXHUKA"

CTOJI, CTYJI, JOCKa
VUHTEPAaKTUBHAs,
KOMITBIOTEPHAs CETh C
BBIXOJI0OM B MHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN

E-632, Aynutopust xadeapsl
"CBeTtoTexHHKa"

CTOJI, CTYJI, JOCKa M€JI0BaA

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS MPAKTUUECKUX
3aastuii, KP u KII

E-510, Jlekumonnas ayauropus

CTOJI, CTYJI, JOCKa MEJIOBast

E-511, Aynutopus kadenpsl
"CBeTtoTexHHKa"

CTOJI, CTYJI, JOCKa
WHTEPAKTUBHAS,
KOMIIBIOTEPHAs CETh C
BBIXOJOM B IHTEpHET

E-513, Aynutopust xadeaps
"CBeTtoTexHHKa"

CTOJI, CTYJI, JOCKa
WHTEPAKTUBHAS,
KOMIIBIOTEPHAs CETh C
BBIXOZI0M B HTEpHET,
KOMIBIOTEP NEPCOHAIBHBIN

E-632, Aynutopus xadenpbt

CTOJI, CTYJ, JOCKa MEJI0BaA

"CBeroTexHHKa"
VY4eOHble ayAUTOpUH IS E-511, AynuTtopus xadenpsl CTOJI, CTYJI, JOCKa
[IPOBEACHUSA "CBeToTexHHKa" MHTEpaKTUBHAS,
MIPOMEXYTOUYHOMN KOMIIBIOTEpHAsI CETh C
aTTecTaluu BbIX00M B MIHTEpHET

E-513, Aynutopus xadenpbt
"CBeTtoTexHHKa"

CTOJI, CTYJI, JOCKa
HUHTCpAaKTUBHAA,
KOMITBIOTCPHAA CCTh C
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BBIXOAOM B MHTEpHET,
KOMIBIOTEP NEPCOHATBHBIN

ITomemnienus s
CaMOCTOSATEIIbHON PabOThI

E-508, KomnbroTepHsblIit Kacc 1o
Kkypcam «KommbrotepHas
00paboTka n300paKeHHI»,
«Teopust ONTHKO-3JIEKTPOHHBIX
CHCTEM»

CTOJI, CTYJI, KHUTH, YAeOHUKH,
mocoous

IMTomemnenus misa
KOHCYJIbTUPOBAHMS

E-627, KabuneT coTpyTHIKOB

CTOJI, CTYJI, IKag

[TomerneHus 1t XpaHESHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

E-628, IIpouee kad. "CBeroTex."

CTOJI, CTYJI, IKag
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

OO6uy4atenbHbIe YCTAHOBKHU (HOTOOMOIOTMYECKOTO IEUCTBUS

(Ha3BaHME AUCIUILINHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3

KM-4

Poinok TermmuyHoro oceemienust B Poccun (KontponbHas padota)

BosgeiictBue ontuueckoro uzinydenus Ha pacrenus (KonrpoabHas pabora)

CrnextpanbHblii cocTaB uznydenus B npenenax AP u npoaykruBHocTh PacTtenuil. @oToHHas
CUCTEMA BEJIMYMH. BBl OCBETUTENBHBIX YCTAHOBOK s TeIuul. [IpumMensemMble HCTOYHUKN
cgera. (Kontponbsnas pabota)

Ceerorexuuyeckuii pacuer OV ms teruun (KontpoabsHast pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 AKTYaIbHOCTb, PHIHOK TETUIMYHOTO OCBEIIEHHSI, €r0 00beM
AKTyanbHOCTb TeMbl. Pa3BuTHeE pbIHKA TEIIIMYHOTO
11 ocgenieHust B Poccun. O0beM phIHKA CBETHIILHUKOB IS +
TEIUINLL.
Bozneiicteue OU na pactenus, GpoToOHOI0THYECKHE
2 pEaKIuu, CIeKTPhI JeHCTBUS (OTOOMOTOTHUECKUX
IIPOLIECCOB
BozneiicTBue onTHYECKOro N3JIydeHUsl Ha pacTeHus. Buabl
2.1 dboTobuonornyeckux peakiuii. CrieKTpbl 1eUCTBUS + + +
¢doTocuHTe3a U APYrUX (HOTOMPOLIECCOB.
3 CriekTpanbHbIi cocTaB u3nydeHus B oonactu @AP, ero
BJIMSIHUE HA IPOJYKTUBHOCTh
CrnexTpanbHblil cocTaB n3iyueHus B npenenax AP u
3.1 IIPOJYKTUBHOCTh PACTE€HUH B COOPYKEHHUSX 3aIMIIEHHOIO + + +
IpYyHTAa.
4 Mertpuka puroobmyuyareneit, GoToHHas cucTeMa BETUYUH
Bompocsl meTpuku putoodydareneii B oomactu GAP.
4.1 Hogas ¢otonnas cucrema Bennuns. HopmatusHast 6a3a + + +
00JyyaTeNbHbIX YCTAHOBOK JIJISl TETUIUII.
5 [TpuGops! 111 u3Mepenus: GOTOCUHTETHYECKON (POTOHHOM
00JIy9eHHOCTH
[TpuGops! 111 u3Mepenus: GOTOCUHTETHYECKON (POTOHHOM
5.1 00Jy4YeHHOCTH, CIMYUTEIbHbIE UCTIBITAHUS IPUOOPOB +
pa3HbIX IPOU3BOJUTEIEH.
6 Bunet OV ans tenmuil, aHaM3 TPOU3BOAUTENIEH
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BI/II[I:I OCBCTUTCIIbHBIX YCTAHOBOK JIJIA TCILIUII,
MPUMEHSIEMbI€ UCTOYHUKHU cBeTa. AHanu3 Poccuiickux u

6.1 3apyOeKHBIX MPOU3BOANUTENEH PUTOOOTyUaTeNIeil Ha OCHOBE +
CBETOAMOIOB. MccnenoBanus cTabMIIbHOCTH (POTOHHOTO
notoka puroobiryyaresnei.
7 MHuorosipycHble GUTOYCTAaHOBKH
71 MHOTOsIpyCHBIC YCTAaHOBKH JIJIsl BRIPAIIMBAHUS PACTCHUN, HX +
] OCOOEHHOCTH M ITPEMMYLIECTBA.
8 DUTOTPOHBI
8.1 DUTOTPOHBI (KaMEPHI JJI BhIPAIIMBAHUS PACTCHU ). +
9 DoTOOHOJIOTHYECKHE UCCIIEA0OBAHUS
[TpoBenenue Goroduonornueckux uccienoBanuii B PIAY-
9.1 +
MCXA um. TumupsizeBa
Bec KM, %: | 25 20 25 | 30
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