MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA
HaumeHnoBanune o6pa3oBaTebHOIl nporpaMmMel: TeopeTnyeckass M NPUKJIAHASA CBETOTEXHUKA
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

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

JTEVICTBUS

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

3 cemectp - 32 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 129,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2023
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1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Ilelb OCBOEHHs AMCHMILIMHBI. - H3Y4CHHE (OTOOMONOrMYCCKUX —pEaKiuil, BO3JCHCTBH

OINITHYECKOTO M3JIYYCHHS HA PACTCHUS, HM3YYEHHE OCOOCHHOCTEH NPOEKTUPOBAHUS YCTAHOBOK JUIS
CBETOKYJIBTYpHl ~PAaCTCHHMH, W3Y4EHHE METOJOB OLEHKH H(PPEKTUBHOCTH TaKUX YCTAaHOBOK;
- W3y4YCHHE CIIEKTPAIBHOTO COCTAaBa M3JIy4eHHS B 00JacTH (POTOCHHTETHYECKOM aKTUBHOHM paauanu,
METOOB OICHKH 3(P(PEKTUBHOCTH OOIy4aTENbHBIX YCTAaHOBOK JJISI TEIUIML, CHEUU(DUKH H3MEpEHHS
(GOTOHHOTO MOTOKa, CHEUU(HUKH H3MEPEeHHH NapaMeTpoB OOIydaTeIbHBIX YCTAHOBOK /ISl TEIUTHII,

yriryoneHue 3HAHUU B obnactu CBETOTEXHUKH;
- U3y4eHUE OCHOB METOJOJIOTUHU Pa3pabOTKU M HCIIOJIb30BAHMS aBTOMATU3MPOBAHHBIX CHUCTEM HAay4YHO-
TEXHUYECKUX UCCIIeI0BAHUI B CBETOTEXHHKE;

- IpHOOpPETEeHNE 3HAHUI M HABBIKOB 110 pa3pad0TKe COCTABHBIX YACTEH U AIIEMEHTOB TAKHUX CHCTEM.
3amaun QUCHUILTHHBI

- 00yueHHEe OCHOBHBIM 3aKOHaM (POTOOMOIOTHYECKUX POLIECCOB U CBOWCTBAMH
($oTOOMONOTHUECKUX TPUEMHHUKOB U3ITyYCHUS;

- O3HAKOMIICHHE 00YYAIOIIUXCSI C OCHOBHBIMH METOAaMH IIPOSKTHPOBAHUS 00y4aTeIbHBIX
YCTaHOBOK ()OTOOHMOJIOTNYECKOTO ACHCTBHS C YUETOM SHEProCcOEpeKeHHUS;

- IPHOOPETEHUE HABBIKOB ISl U3MEPEHUsI (POTOCHHTETHYECKON (POTOHHOM 00ITy4eHHOCTH
npudOpamMu pa3IMYHbBIX POU3BOIUTEIICH;

- O3HAKOMIICHHE CTYJICHTOB C PHIHKOM TEILTHYHOr0 OCBelleHus B Poccun, ¢ HOpMaTHBHOM 0a3oi
00JIy4aTeIbHBIX YCTAHOBOK JIUISI TETUIHIL.

dopmupyembie y 00yJaronerocsi KOMNeTeHIUH U 3alJIaHUPOBAaHHBIC Pe3yJabTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI[ U HAMMECHOBaHUE KO}I U HAMUMEHOBaHUE 3anﬂaﬂnp03anmﬂe pe3yJabTaThl oﬁyqemm
KOMIICTEHIIHH HHIMKATOPa J0CTHKEHHUS
KOMIIETCHIIUHN
[IK-1 Cnoco6en N1-1mx-1 Onpenensier u 3HaTh:
OCYIIECTBIISATh peanu3yeT TEXHHUECKUE - HOpMaTUBHYIO 0a3y 00JIy4aTeIbHBIX
METPOJIOTHYECKOE TpeOoBaHUs U 33JaHUs Ha YCTaHOBOK JJIA TCILINL, BUJBI
COIIPOBOXKICHUE MIPOEKTUPOBAHUE U (poToOMONOrNYECKHX pEAKIIUH,
MPOU3BOJICTBA, KOHCTPYMPOBAHUE CBETOBBIX 0COOEHHOCTH ()OTOHHON CUCTEMBI
NIPOEKTUPOBAHUE U nprOOPOB U X COCTABHBIX BCJIMYMH.
KOHCTPYHUPOBAHHE yacreu
CBETOBBIX MPUOOPOB U UX YMETh:
COCTaBHBIX 4acTeH - IPOBOJIUTH U3MEPEHUSA

¢doTocuHTETUUECKON (OTOHHOMN
00JTy4eHHOCTH OCBETUTENIbHBIX IPHOOPOB.

ITIK-1 Cniocoben N/T-3nk-1 Peanusyer 3HATh:
OCYILECTBIIATh TEXHIYECKOE COMPOBOXK/ICHNe | - BHBI HCTOYHHKOB CBETA JULS
METPOJIOTHYECKOE MIPOEKTOB CBETOBBIX MPUOOPOB (uroobnyuarerei, pe3yibTaThl
COTIPOBOXICHHE M UX COCTaBHBIX YacTen MPOBCACHMS MOCICTHUX
MIPOU3BO/ICTBA, (OTOOMOIOTHIECKIX UCCIICIOBAHHM, TIEITH
POCKTHUPOBAHUE U Y 3a]]a41 HAyYHBIX UCCIIEIOBAHUN,
KOHCprpIpQBaHI/[e BI)I6I/IpaTB METOAbI N Cpe)ICTBa peIHeHI/IH
CBETOBBIX MPUOOPOB U UX 3a71a4 MOJICITUPOBAHMS 00Ty4aTEIbHBIX
COCTaBHBIX YyacTel YCTaHOBOK JJISI TETUIUI, UX BU/IBI.

YMETh:

- IPOU3BOJIUTH CBETOTEXHUYECKUE
pacdeTsl 00JydaTeTbHBIX YCTAHOBOK TSI
TeruInIl, (GOPMYIUPOBATH LIETH U 33]1a4H
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

HaY4YHBIX UCCIIEIOBaHUI, 0OOCHOBaHHO
BBIOMPATh TEOPETHUECKUE U
HKCTIEPUMEHTAIBHBIC METOBI U CPE/ICTBA
penieHnst ¢hOpMYIHMPOBAHHBIX 33/1a4.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIBHOW 00pa3oBaTeNbHOW MporpaMMme
Teopernueckass u npukianHas cBerorexHuka (manee — OIIOII), nanpasnenust moaroroBku 11.04.04
DNEKTPOHUKA U HAHOAJICKTPOHUKA, YPOBEHb 00pa30BaHUs: BBICIIEE 00PA30BAHKE - MAaTUCTPATYPA.

basupyercs Ha ypoBHe BbIclIero oopa3oBanus (6akaiaBpuaT, CIICIUAIHUTET).

PesynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OnTuyeckuil qUana3zoH 16 3 2 - 4 - - - - - 10 - CamocmoamensHoe usyuenue
cnekrpa. Cucremsl meopemuueckozo mamepuana: Visyaenue
00JTy4eHUS HKUBBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
OpraHU3MOB. "IlepBorit"
1.1 | Onruueckuit AHana3oH 16 2 - 4 - - - - - 10 - H3yuenue mamepuanog 1umepamypHsix
cnekrpa. Cucremsl UCIOYHUKOB:
00JIy4eHHUS JKUBBIX [1], cTp. 15-35
OpTaHHU3MOB.
2 dorocuHTE3, CTaINU 16 2 - 4 - - - - - 10 - Camocmoamesibnoe usyuenue
(orocuHTE3a meopemuyueckozo mamepuana: Vzyaenne
2.1 doTocuHTE3, CTATUH 16 2 - 4 - - - - - 10 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
(otocuHTE3a "Bropoit"
H3yuenue mamepuanog 1umepamypnbix
UCHOYHUKOG:
[5], ctp. 10-40
3 [TurMeHTH!I ¥ UX BUABI, 16 2 - 4 - - - - - 10 - Iloozomogka pedhepama: B pamkax
CIIEKTPBI MOTJIOIIECHUS pedepaTHBHOI YaCTH CTYJCHTY HEOOXO UM
1 3¢ PeKTUBHBIE IIPOBECTH 0030p JIUTEPATYPHBIX HCTOUHUKOB I10
CHIEKTPbI IMTMEHTOB, BBI6paHHOI>i TEMC, KOMIIJICKCHO OCBCTHUTH
BJIMSTHUE IUTMEHTOB Ha BOIPOC B COOTBETCTBHHU C TEMOM pedepara,
MPOLIECCHI MOJTOTOBUTH NPE3SHTAINIO JUIS BBICTYIICHUS
KU3HEACATEIBHOCTH U IO pe3yJbTaTaM paboThl Ha CEMUHAPCKOM
Pa3BUTHSI XKHUBBIX 3aHsATHH. B KauecTBe TeM pedepara CTyeHTY
OpraHu3MOB MIPE/IaraloTCst CIEAYIONIe BApUAHTHI:
3.1 IIurMeHTHl 1 UX BUABI, 16 2 - 4 - - - - - 10 - H3yuenue mamepuanioe 1umepamypHnuix

CHEKTPHI MOTJIOLIEHUS
1 3¢ deKTUBHBIE
CHEKTpPbI TUTMEHTOB,

HCMOUNUKOG:
[3], ctp. 10-59




BJIMAHHUC ITMTMCHTOB Ha
IMPOLECChI
KUBHCACATCIPHOCTH U
Pa3sBUTHA JKUBBIX

OpraHU3MOB
4 Cucremst 16 10 Iloozomoeka domauinezo 3adanus:
3 (EKTUBHBIX BEIMYHH [ToaroTroBka JOMAIIHETO 3aJaHUs HAPAaBJICHA
1 eIUHUI 00TyIeHUS Ha OTpabOTKy YMEHUI pemeHus
)KHBBIX OPraHH3MOB npogeccHOHANBHBIX 3a/1a4. JloMalHee 3a1aHue
4.1 Cucrtemst 16 10 BBIIAETCA CTYICHTAM I10 U3Y4EHHOMY B paszene
3¢ PEKTHBHBIX BEIUIHH "YetBepThIil" MaTepuaiy. JJononHUTEIHHO
U €IMHUILL 00JTyYeHUS CTYZICHTY HEOOXOAUMO M3YUUTh JIUTEPATYPY U
YKHBBIX OPraHH3MOB pa3o0patrh NpUMepbl BBIIOIHEHHUS TOT0OHBIX
3aganuil. [IpoBepka nomMamHero 3agaHus
MPOBOJNTCS TI0 MPECTaBICHHBIM THCHbMEHHBIM
paboTtam.
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[4], cTp. 10-70
5 OCOOCHHOCTH METPHUKH 17 12 Ilo020mo6Ka K KOHMPOILHOU padome:
(OTOOMOIOTHIECKHX H3ydeHne MaTepHaoB 1o paszaeny [1aTbrii u
9 (OEKTUBHBIX BEIMYHH MOATOTOBKA K KOHTPOJILHO padoTe
1 eIMHHII U CTIOCOOBI H3zyuenue mamepuanog 1umepamypHsix
UX U3MEpeHHsI UCHOYHUKOG:
5.1 | OcobeHHOCTH METPUKHU 17 12 [2], cTp. 5-35
(hOTOOMOIOTHYECKIX
3¢ QEKTUBHBIX BEIUIHH
1 eIMHHII U CTIOCOOBI
UX U3MEpeHHs
6 Buns! cucrem 17 11 Ilooz0mogka domauinezo 3adanusn:
00JIydeHHs pacTeHHI [ToaroToBKa JOMAIIHETO 3aJaHHs HATIPaBJICHA
6.1 Bune! cucrem 17 11 Ha OTPabOTKY YMEHUI peleHus

o0ryyeHuns: pacTeHUI

npodeccnoHABHBIX 3a/1a4. JlomalHee 3ajaHue
BBIIA€TCA CTYAECHTaM 110 U3YYEHHOMY B pasjene
"[ecToit" marepuany. [loONOIHUTENBHO
CTYZIEHTY HEOOXOANMO M3YUHTh JIUTEPATypy U
pa3o0paTs MPUMEPHI BRITOTHEHNS TOJO0HBIX
3aganuil. [I[poBepka toMamniHero 3agaHus

IIPOBOAUTCA 1TO MPEACTABIICHHBIM TMCbMCHHBIM
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paboTam.

7 OO0yueHne BOIHBIX 15 2 - 2 - 11 - Camocmoamenvnoe usyuenue
JKMBBIX OPraHU3MOB, meopemuueckoz2o manepuana: 3ydenne
€ro Heiy U JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
0COOEHHOCTH "Cenpmoit"
7.1 OO6ny4yeHre BOJHBIX 15 2 - 2 - 11 -
JKUBBIX OPTaHU3MOB,
€ro HEIH U
0COOCHHOCTH
8 O0my4yeHre YKUBOTHBIX 15 1 - 4 - 10 - Ilo020mo6Ka K KOHMPOILHOU padome:
B CEJIbCKOM XO3SIICTBE W3yuenue MaTepuainos no pasneiny Bocemoii u
1 TIOMAITHUX MOJITOTOBKA K KOHTPOJIBHOH paboTte
KHBOTHBIX
8.1 | OOmy4eHue KUBOTHBIX 15 1 - 4 - 10 -
B CEJIbCKOM XO35UCTBE
U TIOMAITHUX
KHBOTHBIX
9 O06ny4eHue e 16 2 - 2 - 12 - Iloozomoska K meKyuwiemy KOHmMpOJIIo:
9.1 O6ny4eHue noei 16 2 - 2 - 12 - IToBTOpenue matepuana mno paszaeny "JlessaTorif”
H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOB:
[6], cTp. 2-18
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 32 0.5 96 335
Hroro 3a cemecTp 180.0 16 - 32 2 - 0.5 129.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camocrosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texkymumii koHTposb; [TA — nmpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Onmuyeckui ouanazon cnexkmpa. Cucmemvl 001V4eHUsL HCUBHLX OPSAHUIMOS.

1.1. OnTryeckuii quanazoH crekTpa. CUCTEeMBbI 00JIyYEHUS KUBBIX OPTaHU3MOB.
Onrtuyueckuil Auana3oH CIEKTPa, BIMSHUE HA JKUBBIE OPraHU3MBbI, KUBbIE OPraHU3MBbl Pa3HbIX
BUJIOB U UX 00JIydeHue, BUAbI CUCTEM O0TyUeHUsI.

2. @omocunmes, cmaouu homocunmesa

2.1. ®orocunTes, cTaauu (OTOCHHTE3a
@ortodusznueckass M (GOTOXUMHUECKAsT CTaguu (OTOCHHTE3d, (OTOCUCTEMBI U CXEMBI
(oTocuHTE3a, MUIMEHTHI KaK IPUEMHHUKH U3ITYUECHHUS. .

3. Huemenmol u ux Guabl, CneKmpbuol nocioueHus u Qd)(ﬁel(leGHble CHneKmpbvl NUScMeHnoe,
GAUAHUE NUCMERMOB HA NPoYeCcyl JHCUBHEOEAMENbHOCHU U pa36UnNiuUs HCUBblX OpcaHU3IMO8E

3.1. IlurMeHTHI ¥ UX BUIBI, CIIEKTPHI MOTIONICHUS 1 () (HEKTUBHBIC CIIEKTPHI TUTMEHTOB,
BIIMSIHUE IUTMEHTOB Ha IIPOLIECCHI )KU3HEAEATEIbHOCTH U Pa3BUTHUS KUBBIX OPTaHU3MOB

Onucanue BUAOB NMUTMEHTOB, XUMUYECKHE OCOOEHHOCTH OIPENEISIONINE MX LIBET, CHEKTPhI
HOMIOIEHUs. M 3(PPEKTUBHOCTH NMUIMEHTOB, COJIEP)KaHHE NMUIMEHTOB B KJIETKAX, XJOPOIUIACTHI.
OyHKIIMU THTMEHTOB B Tporeccax (OTOCHHTE3a, KHU3HEISATCITbHOCTH W Pa3BUTHS JKUBBIX
OpraHU3MOB.

4. Cucmembi ad)d)ekmueHblx 6EJIUYUH U eduHuu 06]1V‘t€HMﬂ HCUBBLIX OP2AHU3MOE

4.1. Cuctembl 3()(heKTHBHBIX BEJTMYUH U €MHUI] O0ITYYSHHUS )KUBBIX OPraHU3MOB
OCOHOBHBIE OCOOCHHOCTH TIOCTPOCHUSI J(PQPEKTHBHBIX CHCTEM BEIUYMH H EIWHHUI, WX
0c00eHHOCTH, BU/IbI (POTOOMOIOTHYECKUX I (PEKTUBHBIX BETUYUH U €IUHHUIL..

5. Ocobennocmu mempuxu pomobuoso2uyeckux dQhoexmustvix 8eaUYUH U eOUHUY U CROCODbL
UX UBMepeHUs.

5.1. OcobeHHOCTH METPUKU (POTOOMOIOTHUECKUX 3PPEKTUBHBIX BETUUMH U €IUMHUI] U CIIOCOOBI
UX U3MEPEHUs

OcoOenHocTH METPUKH (HOTOOMOIOTHYECKUX YPPEKTUBHBIX BEJIUYUH U €IUHHULl U CIIOCOOBI MX
uzMepenus. [Ipubopsl 11t u3MepeHuss 0OJy4eHHOCTH Pa3IMUYHBIX MPOU3BOAMUTENEH, MPUHLUIIBI
paboThl, XapakTepucTUKH: [IpoBeaeHne n3MepeHuil Ha paKTHKE. .

6. Buowl cucmem obyuenus pacmeHuu

6.1. Bunpl cucreM o0ydeHus! pacTeHHI
Bunsl cucrem o0nydenus pacteHuid. VCTOYHMKHM W3MydeHUs JUisi OOJy4eHHs PpacTeHUH.
OO6nyyaTenbHbIE TPUOOPHI 1711 0OTYISHHS PACTEHUH U UX OCOOEHHOCTH..

7. O6JZVQ€HM€ BOOHDLX HCUBHIX Op2aHU3IMos, e20 yeiu u ocobennocmu

7.1. ObmydeHne BOIHBIX JKUBBIX OPTaHU3MOB, €0 1EeJTH U 0OCOOEHHOCTH
OO0nydeHre BOJHBIX PAcTeHUM, BOJOPOCIEH W OJHOKJIETOYHBIX, OOJTy4eHHE B akBapuymax U
pHIOOBOICTRE..



8. 06]ZVIl€HI/l€ HCUBOMHBIX 8 CENIbCKOM XO3AUCMBE U OOMAULHUX HCUBONHBLX

8.1. OOGnydeHHe KUBOTHBIX B CEITLCKOM XO3SMCTBE U IOMAITHUX KHBOTHBIX
[lenn oONydeHUs >XUBOTHBIX B CEIBCKOM XO3SIICTBE, CEIhCKOXO3SMCTBEHHBIC HOPMATHUBBI

00Jy4eHHs] >KMBOTHBIX, OOJydYaTelbHblE€ YCTAaHOBKM /il OONydeHUs KHUBOTHbIX. OOiydeHue
JIOMAIIHUX KUBOTHBIX U €0 LEJH..

9. Obayuenue aroeul

9.1. OGmy4eHue JTroaCH
O0stydeHre YeIoBeKa ¢ [ENbI0 YKPEIJICHHUS 3J10POBbsS I HMMYHHUTETA, MOICPIKAHUS 37I0POBOTO

oOpa3a Xu3HU U paboThl. MICTOUHMKHM W3My4eHus, oOIydaTesbHbIe NMPUOOPBI M OO0JydaTeNbHbIC
YCTaHOBKH JUIs O0JTy4eHUS JIIOAEH U UX BUJIBL..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH

. [Ipubops! anst u3Mepenust PoTOCUHTETUUECKON (POTOHHOM 00Ty4EHHOCTH;

. Buipl ocBeTHTEIBHBIX YCTAHOBOK JIJIS TEIUIHIL, IPUMEHSIEMbIC UICTOYHUKHU CBETA;

. MHOrosipycHble yCTaHOBKH JUIsl BHIPAILIMBAHUS PACTEHUH;

. DUTOTPOHBI;

. AHanmu3 pe3ysbTaToB pacuyéra 00JIyueHus;

. [IpoexTrpoBanne 00Iy4aTeIbHBIX YCTAaHOBOK;

. MonenupoBanue Teruil B nporpamme DIALux;

. Bo3geiicTBue onTHYECKOT0 U3Ty4eHUs Ha pacTeHus. Buapl (OoTOOMOIOTHYECKUX PEaKIIHd.
CriexTtpsbl 1eicTBUs (POTOCHHTE3a U IPYTUX (POTONPOIIECCOB;

9. Boripocsl meTpuku puronsitydateneii B oomactu @AP. Hosas ¢poronHas cucrema
BEJINYMH;

10. PacueTsl ycTaHOBOK 00JIy4YeHMs paCTEHMIA;

11. CnektpanbHblii cocTaB u3nydeHus npeaenax @AP 1 npoayKTUBHOCTh pacTeHUH B
COOPYKEHHSIX 3aIUIIEHHOTO TPYHTA.

01N N W~

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO

3.5 KoncyabTauuu

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. Ob6cyxnaeHue maTepualioB Mo kericam pasnena "/{eBsatToiid”

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena quciuniauHs (B

O1eHOYHOE CPEACTBO

3anaaHupOBaHHBIC PE3yIbTaThl 00Y4YEeHUS nlo JTUCLUTUTAHE Kombt cooTseTCTRMH ¢ 11.3.1) (TuT 1 HaMMeROBANME)
(B COOTBETCTBUU C pazjieiioM 1) HHIMKATOPOB — 273]4]5]6]7]8]09

3HaTh:

HOPMATHUBHYIO 0a3y 00y4aTenbHBIX YCTAHOBOK JIJIS KonTtpomnpHast

TEeTUTHIL, BUBI (POTOOMOIOTUIECKUX PEAKITUH, pabora/Bo3neiicTBre

0c00eHHOCTH (POTOHHOW CHCTEMBI BETUYUH OINITUYECKOTO U3ITyYCHHUS Ha

WJT-Lka L B B pacteHus

KonTponbnas padota/Cuctemsl
o0TydeHust

BUJIbl HCTOYHUKOB CBeTa JUIsl (PUTOOOTydaTeeH, KonTtpomnbHast

PE3YNIbTAThI IPOBEICHUS TTOCIETHUX (POTOOMOIOTHISCKUX pabora/®oTocunTe3

WCCIICIOBAHMIA, 1ICJT M 33]]a4i HAYYHBIX HCCIICIOBAHUH, WJ1-3mcs |4

BBIOMPATh METO/IBI U CPEACTBA PEIICHUS 33134

MO/JICJIMPOBAHUS 00JTy4aTeIbHBIX YCTAHOBOK JIJISI TETUIHIL,

WX BHJIBI

YMersb:

MIPOBOAUTH U3MEpEeHUs: GOTOCUHTETUUECKON (POTOHHOMN KoHntposbHas

00JTy4EeHHOCTH OCBETUTENIBHBIX IPHOOPOB N-1nk-1 + |+ |+ |+ |+ |+ | pabora/CBETOTEXHUYECKHIA
pacuetr OV 15t TETUTHI]

MIPOU3BO/INTH CBETOTEXHUYECKHE PACUETHI 00TydaTeIbHBIX KonrtponbHas

YCTaHOBOK JIJISl TETUTHIL, JOPMYJIMPOBATH LIETH U 3a/1a4H pabota/Bo3zneiicTBue

HAYYHBIX UCCIIEIOBaHMA, 000CHOBAHHO BHIOWPATH OTNITUYECKOTO M3ITyYeHHS Ha

TEOPETUYECKHE U SKCIIEPUMEHTAIIbHBIE METO/IbI U CPE/ICTBA pacteHus

petieHus: chopMyJIMPOBAHHBIX 33124 N-3nk-1 +

Kontponbras pabora/Cuctemsl
o0y4YeHHs

KoHntponbHas
pabota/PoTocuHTE3

10




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Bo3neiictBue ontuueckoro nznyueHus Ha pactenus (KonrponbpHas pabora)
2. Ceerorexanueckuit pacuer OV mis terun (KonTponsHas pabora)
3. Cucremsr obmyuenus (KoarponsHas pabora)
4. ®orocuntes (KonTponbHas paborta)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMILINHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuanue: OnieHOYHBIC MaTEPUAITBI TIO JUCIUILIMHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. A.T. Monuanos, B. B. Camoitnenko- "DHeprocoeperaromiee onTuieckoe 00IydeHme
npoMbIIIIeHHBIX Terun'", M3natenscTBo: "CTaBponoibCKUi rocy1apcTBEHHBIN arpapHbIit
yausepcuteT (CTI'AY)", CraBpomnosns, 2013 - (120 c.)
https://biblioclub.ru/index.php?page=book&id=138855;

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

3. MarseeB, A. b. O6nyuarenbHble YCTaHOBKU (POTO(GU3HUECKOTO M OTOXUMUYECKOTO IEHCTBUS :
YyeOHoe nmocobue no kypcy"O0mny4arensubie yctanoBku" / 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 "CBeToTeXHH4YeCKHe U 00ydyaTenbHble YyCTaHOBKH':
DneKkTpuueckue o0ydaTenbHbIe YCTaHOBKU (poTodmosornueckoro nevicteusi / A. b. Matsees, C.
M. Jle6enkosa, B. 1. Iletpos ; Pen. C. I1. Pemenos ; Mock. suepr. ua-t (MOU) . — M. : U3a-Bo
MD3U, 1989 .-92 c.;

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

6. Tepexos, B. I'. MeToz 3KCIIEpUMEHTAIBHOIO ONPEAEIEHUS ONITUMANIBHBIX 1apaMETPOB
TEXHOJOTHYECKOT0 OCBEIIEHUS B YCIOBHSIX CBETOKYIbTYpPHI 3€T€HHbIX pacTtenuit: 05.09.07
"CeroTexHuKa" : aBTopedepaT kaHauaara Texuudeckux Hayk / B. I'. Tepexos, Ham. uccnen. yn-t
"MBOU" (HUY"MBH") . — Mockaa, 2020 . — 20 c.

http://elib.mpei.ru/elib/view.php?id=11231.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obecrneyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;
3. Buneokondepennuu (Maitaa, Coepmxasz, BK u np);

4. DIALuUX.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BbC "YHuBepcurerckas 6md1M0TEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

2. Hayunas saekTpoHHasi 6udamorexa - https://elibrary.ru/
3. basza nannbix Web of Science - http://webofscience.com/
4. ba3a nannabIx Scopus - http://www.scopus.com

5. HanmoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

6. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

7. Uudopmanmnonno-cnpaBounas cucrema «Komexc/Texakcnept» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMenieHus

Homep aynuropun,
HalMeHOBaHUe

OcHalenue

Y4eOHble ayAUTOpUU IS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETO
KOHTPOJIA

E-511, Yuebnas ayauropus
kad. “CBeTOTeXHUKN

CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
HNuTtepuer

E-513, Yuebnas ayauropus
(xoH(epeH-3a) Kad.
“CBETOTEXHUKH "’

CTOJI, CTYJI, JOCKA UHTEPAKTUBHAS,
KOMIIBIOTCPHAA CCTh C BBIXOJO0M B
WNHTepHeT, KoMIbIOTEp
MePCOHAJIbHBIN

E-632, Aynurtopus
kadenps! "CBeToTexHuka"

CTOJI, CTYJI, JOCKa M€JI0BaA

Y4eOHble ayAUTOpUU IS
MIPOBEICHUS TIPAKTHIECKUX
3ansatuii, KP u KII

E-510, JTaboparopus
HCKYCCTBEHHOI'O IIEH03a
Kag. “CBETOTEeXHUKN

CTOJI, CTYJI

E-511, Yuebnas ayauropus
Ka@. “CBETOTEXHUKU

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HNHuTtepHer

E-513, Yuebnas aynutopus
(xoHpepeH-3a1) Kad.
“CBETOTEXHUKH

CTOJ, CTYJI, JOCKAa UHTEPAKTUBHAI,
KOMITIBIOTCPHAA CCTh C BBIXOJ0OM B
WNHTtepHeT, KOMIIbIOTED
MEPCOHAIbHBIN

E-632, Aynurtopus
kadenps! "CBeToTexHuka"

CTOJI, CTYJI, JOCKa MCJI0BasA

VY4eOHble ayTUTOPUH IS
MIPOBEJICHUS J1aOOPATOPHBIX
3aHATUN

E-508, Ctynenueckuit

CTOJI, CTYJI, KHUTH, YI€OHUKH,

KOBOPKHHT Kad. rmocooust
“CBETOTEeXHHUKHU
E-506, KomnbroTepHblit CTOJI, CTYJI, KOMIIBIOTED
KJacc xag. MEePCOHAbHBIHN, JKYpHaIbI
“CBETOTEeXHHUKHU

VY4eOHble ayAuTOpun Jyis
MIPOBE/ICHUS IPOMEKYTOUHOMN
aTTeCTalNN

E-511, Yuebnas ayauropus
Kag. “CBeTOTEeXHUKU

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMIIBIOTEPHAs! CETh C BBIXOJOM B
WHTtepHer
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E-513, Yuebnas aynuropus
(xoH(epeH1-3ai) Kad.

CTOJI, CTYJI, JOCKa MHTCPAKTHBHAsI,
KOMIIBIOTCPHAA CCTh C BBIXOJOM B

“CBETOTEXHHUKHU HNuTtepHeT, KOMIbIOTEP
MIEPCOHAJIbHBIN
ITomemenus mis E-508, Ctynenueckuii CTOJI, CTYJI, KHUTH, y4eOHUKH,
CaMOCTOSITENIbHOM PabOTHI KOBOPKHUHT Kad. nocoOust
“CBETOTEXHUKHU
E-506, KomnbsrotepHbiit CTOJI, CTYJI, KOMIIBIOTED
KJacc kag. NEPCOHANIbHBIH, KypHAJIbI
“CBETOTEXHUKHU
TTomerenust misa

KOHCYJIbTHUPOBAHUSA

E-511, Yuebnas aynuropus
Kag. “CBeTOTEeXHUKN

CTOJI, CTYJI, JOCKAa MHTEPAaKTUBHAs,
KOMIIBIOTCPHAA CCTh C BBIXOJOM B
Nurepuer

E-513, Yuebnas aynuropus
(xoHpepeHI-3ain) kad.
“CBETOTEXHHUKHU

CTOJI, CTYJI, JOCKa UHTEPAKTUBHAS,
KOMITbIOTEPHAs! CETh C BBIXOJOM B
HNHTepHeT, KoMIbloTEp
MePCOHAIIBHBIN

[Tomerienust st XpaHeHUs
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

E-628, Ilpouee kad.
"Cserorex."

CTOJI, CTYII, KA
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IIpunoxenne A

OO6uy4atenbHbIe YCTAHOBKHU (HOTOOMOIOTMYECKOTO IEUCTBUS

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 ®ortocuntes (KonTponbHas pabora)
KM-2 Bo3szeiictBue onTrudeckoro uznydeHus Ha pacrenus (KonTponbHas padoTa)
KM-3 Cucremsl o0nyuenus (KontposbHas pabota)
KM-4 Cgerorexuudeckuii pacuer OV nns rermun (KontponasHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Wnpexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimnbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 OnTuueckuil uana3oH crekrpa. Cuctemsl 00IydeHHs
KHUBBIX OPraHU3MOB.
11 OnTuueckuil tuana3oH crekrpa. Cuctemsl 00IydeHHs +
KHUBBIX OPraHU3MOB.
2 doTocuHTE3, CTaINU POTOCHHTE3A
2.1 ®dorocuHTe3, cTaguN POTOCUHTE3A + + +
[TurMeHTHI ¥ UX BUJIbI, CIIEKTPHI MOTJIOLICHUS U
3 3 PEKTUBHBIE CIIEKTPHI TMTMEHTOB, BIMSIHUE TUTMEHTOB Ha
IPOLIECCHI KU3HEIEATENBHOCTH U Pa3BUTHUS )KUBbBIX
OpPTraHNu3MOB
[TurMeHTHI ¥ UX BUJbI, CIIEKTPHI MOTJIOLICHUS U
31 3 PEKTUBHBIE CIIEKTPHI TMTMEHTOB, BIMSIHUE TUTMEHTOB HA + + +
IPOLIECCHI KU3HEIEATENBHOCTH U Pa3BUTHUS )KUBbBIX
OpPTraHu3MOB
4 Cuctembl 3()(hEeKTUBHBIX BETMYUH U €UHUL O0JTyUSHHS
KUBBIX OPTaHU3MOB
41 Cuctembl 3(h(hEeKTUBHBIX BETUUUH U €MHUL O0JTyUSHHS + + +
KUBBIX OPTaHU3MOB
5 OcobeHHOCTH METPUKHU (POTOOHOTOrHYECKIX YPPEKTUBHBIX
BEJIMYMH W €IMHUII U CTIOCOOBI X U3MEPEHUS
51 OcobeHHOCTH METPUKHU (POTOOMOTOrHYECKIX YPPEKTUBHBIX +
BEJIMYMH W €IMHUII U CTIOCOOBI X U3MEPEHUS
6 Bunsl cucrem o6iyueHus pacTeHui
6.1 Bunsl cucrem o6syueHus pacTeHui +
7 OO0ny4yeHrne BOJTHBIX JKUBBIX OPTaHU3MOB, €T0 [ENN U

0COOEHHOCTH
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O6J'Iy‘ICHI/Ie BOJHBIX KHMBBIX OPraHU3MOB, €TO LCIIN U

7.1 +
0COOEHHOCTH
8 OO06y4yeHune )KMBOTHBIX B CEILCKOM XO035HCTBE U JOMAIITHUX
SKUBOTHBIX
8.1 OO06y4yeHune )KMBOTHBIX B CEITLCKOM XO035HMCTBE U JOMAIITHUX +
' JKUBOTHBIX
9 OO6nyuyenue nroaei
9.1 OO6nyuyenue nroaei +
Bec KM, %: | 15 25 25 35
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