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1. Ilnanupyemble pe3yjbTAThl 00yUeHHUSs MO AUCIUIJINHE, COOTHECEHHBIE €
ycranoBjieHHbIME B OIIOII BO nnaukaTopaMu 10CTHKEHHSI KOMIIETEHITH I

1.1 Ilepeyenb KoMneTeHU i, GOPMUPYEMBbIX YUeOHOMH THCUMTLINHOM

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN

NHaukaTopbl JOCTHKEHUS KOMIIETCHIMH
Il1aHupyemble pe3yJibTaThl 00yYeHHUs!

IIpodeccnonajibHaAsi KOMIIETEHIUSA

ITK-3. CnocobeH | 3uars (3): NPUHIUIIBI pabOThI HCIOJIB3YEMOTO 000PYIOBaHUSA,
npoeCCHOHATEHO HOBBIC HMH(OPMAIIMOHHBIC, TPOTPAMMHBIC PECYpPCHl METOABI B
paborathb c | obnactu OUOMHXXEHEPUH U OUOMH(DOPMATUKH Ui TOTYyUCHHS
HCCIIEIOBATEILCKUM U | OMOJIOTUYECKNX OOBEKTOB C IICJICHANPABICHHO HW3MCHCHHBIMU
UCTIBITATEIIbHBIM CBOWCTBaAMH

o0opynoBaHUEM VYmers (¥): TPOBOAUTH DKCIEPUMEHT (MOJICIMPOBAHUE) C
(mpubopamu U | HCIIOJIb30BAaHUEM HCCIIEIOBATEILCKOT0 000pYI0BaHMUS, OLCHUBATD
YCTaHOBKaMH, TOYHOCTh  TIOJNYYEHHBIX  DKCICPHUMCHTAIBHBIX  (YHUCIICHHBIX)
CTCIUAITU3UPOBAHHBIMU pe3yJIbTaToOB, HAXOJUTh U OCBaWBaTh HOBbIC MH()OPMAIMOHHBIC W
[IAKeTaMU  IPUKJIAJHBIX | POTPAMMHBIE PECYpPCHI, MPUMEHSAThH METOJbI OWOWHKCHEPHH U

nmporpamMm) B H30paHHOM
MpeAMETHON 00acTu

OuonH(pOpPMATUKU 711 TONyYeHUS OMOJOTUYECKUX OOBEKTOB C
I[EJICHAIIPABJIICHHO N3MEHEHHBIMU CBOMCTBAMH

Baaners (B): npuHIMnamMu paboThl HCHOJIB3YEMOro 000py10BaHuS,
HOBBIMM HMH(MOPMAIMOHHBIMA ¥ TMPOTPAMMHBIMH PECypcaMH U
METOAaMu B 00JacTh OMOMH)KEHepUH W OMOMH(OPMATHKH JUIs
HOJTy4eHHs OWOJOTMYECKHX OOBEKTOB C  IIeJICHANPABICHHO
M3MEHEHHBIMH CBOMCTBAMU

2. lenu 1 32124 0CBOEHUS Y4eOHOI TMCUHUNIUHBI, MECTO TUCIHUILIUHBI B CTPYKTYpe
OIIOoIl BO

Jucrtunnuaa OpraHu3aiysi HAy4HOTO SKCIIEPUMEHTa OTHOCUTCS K 4acTH, (hOpMUpPYyeMOit
y4acTHUKaMU 00pa3oBaTeNbHBIX OTHOIICHWH OCHOBHOU MpodeccroHalbHON 00pa3oBaTenbHON
nporpammbl  Beiciiero o6paszoBanust 19.03.01 buorexnomorusi, mpoduis buorexnomorus
MULIEBBIX MPOU3BO/ICTB.

lenp NUCHMIUIMHBI: O3HAKOMJICHHE C OCHOBHBIMH JOCTIKCHHSIMH OHOTEXHOJIOTUH B
CEJIbCKOM XO3SIICTBE, C TJABHBIMH HaIPaBJICHUSAMU pPa3pabOTOK B OOJACTH TE€HETHUYECKOH,
KJIETOYHOU WH)KEHEPHUH, a TAK)KE MPUKITATHBIMU aCTIEKTaMH MCTIOJb30BaHUS JAHHBIX METOJIOB.

3ajaun TUCUMIUIUHBL PACCMOTPEHHE OCHOBHBIX METOJIOB M MPUEMOB, UCIOJIb3YEMBIX B
OMOTEXHOJIOTHUU ISl CO3JaHMsS BaKIMH, aMHUHOKHCIOT, (DEpPMEHTOB, KOPMOBBIX OEJIKOB U
npernapaToB Ui KUBOTHOBOJICTBA C IMOMOIIBI0O MHUKPOOHBIX MPOAYIIEHTOB; OMOYymIOOpeHUH,
OuompernapaToB, HOBBIX COPTOB PACTEHUN YCTOMYMBBIX K PAa3IHYHBIM (haKTOpam, TOCTHKCHUS
METOJIOB OMOTEXHOJIOTHH TPH TMepepaboTKe CeNbCKOX03IUCTBEHHBIX OTXOA0B; (OPMUPOBAHUE Y
MIPEACTABICHUI O BO3MOXKHOCTH UCIOJIb30BAHUS OMOTEXHOJIOTHYECKUX METOJIOB MPHU CO3JaHUU
Makpo- ¥ MHUKPOOPraHM3MOB C LIEHHBIMU TpPU3HAKaMU, OBJAJCHUE 3HAHUSIMU OCHOBHBIX
METO/IOB.

3. O0bem yueOHOH TUCHMILINHBI B 324€THBIX eJUHUIAX ¢ YKA3aHUEM KOJIUYeCTBa
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
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npenoaasareseM (Mo BUIaM y4eOHbIX 3aHATHI, TEKYIIUH U MPOMEKYTOYHbIH KOHTPOJIb
10 JUCUMIIJINHE) M HA CAMOCTOSITEJIbHYI0 PadoTy 00y4aronuxcs

3.1 OgHo-3a04Has hopma 0OydeHUs

Buyx yuebnoli paboThl 7 ceMecTp

OO6m1ast TpyA0EMKOCTh AUCIUIUIMHBI, 3a4€THBIX €IUHUIL 4
JacoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 44,25
B T.4. 3aHSATHS JESKIHOHHOTO THIIA 22
3aHSTHSI CEMUHAPCKOro TUIA 22
MIPOMEKYTOYHASI ATTECTAIIHS 0,25
CamocrosiTe/ibHasi padoTa 00y4yalonuxcsi, 4acoB 95,75
B T.4. KypcoBas pabora -
KounTtpousn 4
By npomexxyTo4HON aTTecTanuu 3a4yer

4. Copep:kaHue TUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3jiesiaM) ¢ yKa3aHueM
OTBEJIE€HHOr0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BUI0B YUeOHBIX 3aHATHI

4.1 Ilepeuensv pazodenoe OucuuniIuHvl C YKA3AHUEM MPYOOEMKOCMU ayOUmMOPHOU
(KOHMAaKmHOoIL) u CamocmoamenbHol padbomsel, 6U008 KOHMPO.JIEll U NEPEUH KOMNEmeHUUTL

Ouno-3a0uHas hopma oOyueHus

HaunmenoBanue Kon
TpymoeMKocTb, 4acoB OLIGHOYHOTO | KOMIIETEHIIH
cpeacTBa "
HaumenoBanue pasnenos
B TOM YHCIIE
U TeM -
ayIMTOPHOM o
BCETO .. | CAMOCTOSITETTHHOM
(KOHTaKTHOM)
paboThI
paloThI
Paszoen 1. IloaroroBka K IK-3
HAYYHOMY
HCCIEeJ0OBAHUIO. 70,75 22 48,75
IlnannpoBanue
IKCIEPUMEHTOB
Tema 1.1. Hayka u
HAayYHOE HCCIIeIOBaHHE. ToOMEKYTOUHOE
Bri6op TEMBI u 26 8 18 P )
TECTUPOBAHMUE,
oTipeJiesieHue 3a7a9u
MPaKTHYECKUE
MCCIIeIOBAHHS S
Tema 1.2. O6mmue
OPUHIMOBL W DTambl
Py 28,75 7 21,75
TUTAHUPOBAHHS
HKCHEPUMEHTOB
Tema 1.3. [InanupoBanue
HaOmofeHni u ydetoB B| 16 7 9
OTIBITE
Paszoen 2. IK-3
InanupoBanue u [IpomexyrouHoe
CTaTHCTHYECKAS 73 29 51 TECTUPOBAHHE,
o0padoTka pe3yIbTATOB MIPAaKTUYECKUE
IKCNEPUMEHTOB B 3aIaHMs
OMOTEXHOJIOTHH.




IIpencrasienne
pe3yJibTaToB
HAYYHBIX HCCJIEIOBAHUH

Tema 2.1. Ilpumenenue
OBM a5 nnaHupoBaHUS
1 00pabOTKH Pe3yJIbTaTOB
HKCHEPUMEHTOB

19 6 13

Tema 2.2. [InanupoBanue
JKCIEPUMEHTA npu
KOPPEJSIUOHHO-
pEerpecCuOHHOM aHaJIM3E.
JlucriepCHOHHBIN  aHau3
JTAHHBIX

Hay4YHBIX UCCIEIOBAaHUI B
OMOTEXHOJIOTHH

19 5 14

Tema 2.3. JlokymeHTanus
Y OTYETHOCTb I10 OTIBITaM

19 6 13

Tema 2.4. Odopmienue
pE3yNbTaTOB HayuyHbIX| 16 5 11
HCCIEA0BAHUN

HToro 3a cemectp 139,75 44 95,75

IIpomexyTouHas 4,25 0,25 4 Hrorosoe TIK-3
arrecrauus TECTUPOBAHUE

HUTOI'O no nucuymiaunue| 144 44,25 99,75

4.2 Cooepotcanue oucyuniunsl no pazoenam

Paznen 1. CoBpeMeHHOe COCTOSIHME U Pa3BUTHE OHOTEXHOJIOTUH

Ienb AMCHUIUIMHBL OCBOCHME CTYAEHTAMM TEOPETUYECKMX M MPAKTUYECKUX 3HAHUM;
npuoOpeTeHne YMEHWH M HaBBIKOB 10 METOJaM OHOTEXHOJIOTHYECKUX HCCIIETOBAHHIA,
IPOBEICHUIO SKCIEPUMEHTOB, MO CTATUCTUYECKOH OLIEHKE pe3yJbTaTOB OIBITOB, pa3paboTKe
HAYYHO-O0OOCHOBAaHHBIX BBIBOJIOB U TPETIOKEHHUI IPON3BOJICTBY.

3amaun  AMCUUIUIMHBL  (DOpMUpPOBaHHE IMPEJICTaBICHUH 00 METOJOJOTMYECKUX U
METOJAMYECKMX TPHHIMNAX COBPEMEHHONM HAyKW; HAaBBIKOB IUIAHWPOBAHUS  HAYYHBIX
UCCIIeIOBaHMM, cOopa, aHaIu3a U 0000IIEeHHs] HayYHO-TEXHUYeCKO nHpopmanu, o0paboTku,
aHaJM3a W TPEICTABICHUS PE3yIbTaTOB UCCIICAOBAaHUI B BUJ/IE HAYUYHBIX OTUYETOB, ITyOIMKAIINH,
MIPE3EHTALHM.

Tema 1.1. Hayka um Hay4yHoe ncciaenoBanue. Boi0op TeMbl U ompenesneHue 3aaadu
ucc/ie10BaHuA

Kparkast ucropus ombsiTHoro aena B Poccun. Poib oTedecTBEHHBIX U 3apyOEKHBIX
YUEHBIX B pa3pabOTKe METOJI0OB HAaYYHBIX HCCieNoBaHUN B OuorexHoioruu. CoBpeMEeHHOE
COCTOSIHUE OIBITHOTO JI€Ia, OPraHU3alMsl U CETh ONBITHBIX yupexkaeHuil B Poccuun. CymHocTs u
MPUHIMIOBI HAYYHOTO MCCIENOBaHMSA. TE€OpeTHYECKUAd W SMIUPUYECKUMH YPOBHH HAYYHOTO
UCCIIEIOBAHMSI, HX CTPYKTYpHbIE KOMIIOHEHTBI M B3aUMOCBSA3b JIBYX YPOBHEH. OTarbl
MIPOBEJCHUS HayudHbIX HccieaoBaHUid. COOTHOLIEHHE MOHATHH «METOJOJIOTHSY, «METOI» U
«MeToMKay. MeTo10JIOrTMYeCKNEe NPUHIMIIBI HAyYHOro NO3HaHMs. MeToanKka Kak KOHKPETHOE
NpwioKeHne wmetoja. VcTouHukuM HaydHOW HHGOpManud M METOAbl paboThl C HUMHU.
[lepBuyHble W BTOpPHYHBIE HMCTOYHUKM HHPoOpManuu. Haydnble, yueOHble, CHpaBOYHBIE,
uHpopmanmonHsle u3ganus. COop u mosyuyeHue HHPopManuu. lM3ydeHHe COBPEMEHHOIO
COCTOSIHUSI BOIIPOCa M BBIABM)KEHHE HAayyHOW TUMOTE3bl. TpeOOoBaHUS K HAayyHOM TUIOTE3e.
OO6ocHOBaHME aKTYaIbHOCTH, HOBU3HBI U TPAKTUYECKON 3HAYMMOCTH Hay9HOU pa3pabOTKH.
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Tema 1.2. O01ue NPUHIUNBI M 3TANbI IVIAHUPOBAHUS IKCIIEPHMEHTOB

OcHOBHbIE TOHATUS TEOPUM I[UJIAHUPOBAHUS SKCIIEPUMEHTA: OOBEKT HCCIEIOBAHMUS;
(akTOpHOE MPOCTPAHCTBO; (PYHKIMSA OTKJIMKA; MaTeMaThyecKas SKCIepUMEHTaJIbHas MOJEIb
oObekTa uccnenoBanus. [laccuBHBIN U aKTUBHBIN AKCIIEPUMEHT; 001acTh IUIAHUPOBAHUS, TOUKA
IUIaHa; TJIaH JKCIEPUMEHTAa; YPOBHM W HMHTEpBajbl BapbupoBaHus (akTopoB. OCHOBHBIC
NPUHLIMIIBL  TUIAHUPOBAHUS  JKCIEPUMEHTa, OO0ECleYuBaIolUe IMOJyYeHHE MaKCuMyMma
uHpOpMaLUU TIPH MUHUMYME onbITOB. [TocTaHOBKA 3a/1a4M TIIAHUPOBAHUS YKCTIEPUMEHTA.

IlianupoBanne cxeM OJHOMPAKTOPHBIX W MHOrO(AKTOPHBIX IJIKCIHEPUMEHTOB.
TpeboBanust k cxeme omnbiTa. [lmaHupoBaHue cxeMm OJHO(PAKTOPHBIX HKCIIEPHMEHTOB C
KAUeCTBEHHOW M KOJMYECTBEHHOW Trpajaluedl u3ydaeMbIx BapuaHToB. lloHsTHe 0 KpuBOH
oTkinuka. [lmanupoBaHue cxeM MHOTO(AaKTOPHBIX OJKCIEepUMEHTOB. [lonHbli (akTopHbIA
skcriepumenT (I1DD) u ero xapakrepucruka. [lnanupoBanue cxeM MHOTO()aKTOPHBIX OMBITOB U
TpeboBaHus K HUM. MaTpulla IiaHupoBaHHUs MOJTHOTO (pakTopuanbHOro sxcnepumenta (I1DI),
noBepxHOCTh OTKIWKa. KomupoBanue akropos. CocraBinenue cxembl ([ID3) sxcnepumenTa.
Hpo6ubiit  paktopHsbii 3kcnepuMeHT (D). OcHoBHas wunpes ADPD. DD nmns moxpeneit ¢
B3auMojeiictrueM. Ormepalnysi CMEIIMBaHUS OICHOK KOd()(HUIIMEHTOB ypaBHEHHUS PETPECCHUU.
[ToHsITHSI reHEepUPYIOIIMX COOTHOLIEHUH U ONpeAeaouX KOHTpacToB. CpaBHUTENbHAS OLICHKA
IpoOHBIX peruink. Paspernaromias cnocoOHOCTh PETLTUKH.

IInan mnomcka 3kcrpemyma GyHKHuM oTKIMKA. Ontumuzanus OOBEKTOB
uccinenoanus. [loctaHoBKa 3amayn onTUMU3AIMHU. METOABl ONTHUMM3ALMHU OJHO(DAKTOPHBIX
00bekToB. Ilomck skcTpeMyma (YHKIMM OTKJIMKA Ha OCHOBAaHMH HCIIOJNB30BAaHHS METOJA
3ootoro ceueHuss u uucen dubonauyn. OCOOEHHOCTH IUTAHUPOBAHUSA TPHU ONTUMHU3ALUU
CJIOKHBIX 00BeKTOB. [ToHATHE 0 MeTOaX YCIOBHON onTuMu3anu. OCOOEHHOCTH ONTHMHU3ALNT
OpU HAUYUM HECKOJBKUX OSKCTpeMyMoOB. OCOOCHHOCTH IUIAHUPOBAHUA U OpraHU3aluu
OKCIEPUMEHTAa TPU  HCIOJIb30BAaHUM  pPa3IMUHBIX METOAOB  onTuMu3auuu. IlpunHuun
MOCIIEA0BATEIHHOIO TIAHUPOBAHUS TIPU ONITUMU3ALUU O0BEKTOB HCCIIET0BAHUSI.

Tema 1.3. IliannpoBanne Ha0JII0/ICHU M Y4eTOB B ONbITE

OcHoBHble TpeOOBaHUS K HAOMIONEHUSM U Y4eTaM B OMbBITE W OOIIME MPUHIUIBI UX
wiaHupoBanus. [lnaHnupoBanue pasmepa BBIOOPKM MPH KOJUYECTBEHHOM M KaueCTBEHHOMU
U3MEHYMBOCTHU B ombITe. CPOKHU U 4acTOTa MPOBEICHHS HAOIIOJCHUN 1 yUeTOB.

Pazoen 2. IlnanupoBaHue U cTaTucTHYecKas 00padoTka pe3ybTATOB IKCIEPHUMEHTOB B
ouorexHosorum. IlpeacraBienue pe3yJibTaToB

Lenp AMCHUIUIMHBL: OCBOCHHE CTYIEHTAMH TEOPETUYECKUX M MPAKTUYECKUX 3HAHUMH;
npuoOpeTeHne yMEHUH M HaBBIKOB 110 METoJaM OMOTEXHOJIOTMYECKUX HCCIIeI0BaHUM,
MIPOBEJCHUIO 3KCIIEPUMEHTOB, MO CTAaTUCTHUYECKON OLIEHKE PEe3yJIbTaTOB OMNBITOB, pa3zpaboTke
Hay4YHO-0OOCHOBAaHHBIX BBIBOJIOB U MPEAJIOKEHUH TPOU3BOJICTBY.

3agaud UCHMIUIMHBL (OPMHUPOBAHUE TMPEJACTABICHUNA 00 METOJOJOTUUECKUX |
METOAMYECKMX TPHHLIMIAX COBPEMEHHOM HAyKH; HaBBIKOB IUIAHUPOBAHUS  HAay4HBIX
UCCIIeIOBaHMM, cOopa, aHaM3a U 0000IIEHNs HaydYHO-TEXHUYEeCKOW MHpopmanuu, oopaboTKH,
aHaJM3a U MPEeACTaBJICHUS pe3yIbTaTOB UCCIIEAOBAHUM B BUAE HAYUYHBIX OTUETOB, MyOIMKaIIHA,
MpEe3EHTalHM.

Tema 2.1. Ilpuvenenue IBM st nmiaHupoBaHuss M 00padOTKH Ppe3yabTATOB
IKCIEPUMEHTOB

3HayeHHe CTATUCTUYECKMX METOJOB ISl IIJIAHWPOBAHUS HAy4YHBIX MCCIEIOBaHUH,
CHUCTEMaTH3aIuu, 00pabOTKU PEe3yJbTaTOB OMBITOB W HAOMIONCHMA, aHaTu3a U OOOCHOBAHUS
3aKOHOMEPHOCTEN M3ydaeMbIX siBieHUi. OCHOBHbIE MaKeThl NpUKIagHbIX nporpamm (TIIIIT) s
TUTAHUPOBAHMSI SKCIIEPUMEHTA M CTATHCTUYECKO 00pabOTKY JaHHBIX HAYYHBIX HCCIICIOBAHUN.

Tema 2.2. IlnanupoBaHue 3KCIEPUMEHTa NPH KOPPeJsiiMOHHO-PErpecCHOHHOM
a”Hagu3e. /{ucnepcHOHHBII aHAJN3 JaHHBIX HAYYHbIX HCCJIEJOBAHNI B OMOTEXHOJIOTHH

OreHka xapakTepa 3aBUCUMOCTH (CONPSKEHHOCTH) MEXAY U3y4aeMbIMHU MPU3HAKaMHU Ha
OCHOBE TOKa3zarenel Koppensiuu u perpeccuu. Koaddummenr, ommbka u CyIIeCTBEHHOCTh
OpSAMOJIMHEHMHON  Koppensiuu.  MHOXECTBEHHass M KPHUBOJMHEHHAas  KOPPEJSLHMSL
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PerpeccuonHblii aHanu3 Kak OCHOBA IUIAHUPOBAHUS DKCIIEPUMEHTA. YPAaBHEHHUE PErPECCHH.
[TocTanoBka 3amgaun. Beraucnenue ko3dduimentoB perpeccuu. [loaxon k 3amadye perpeccuu ¢
NO3ULIMK MaTpuuHOW anreOpbl. MaTpuiel TUTAHUPOBAHMS, HAOMIOACHUN, KOI((UIINEHTOB.
HNudopmannonHas marpuna. Vcnonab3oBaHue KOPPEISILIMOHHOIO M PErpecCHOHHOIO aHAJIN30B
JUISL COCTaBJIEHMsSI IPOTHO30B W MPHUHATHUS PpEUIEHMsT B HAyYHBIX HCCIEJOBaHUIX 10
6uotexHonoruu. IlpuMeHeHne AUCHIEPCUOHHOIO aHajlu3a B HAYYHBIX HMcCleqoBaHUAX. CXeMbl
(MOzenM) NMCHEPCHOHHOIO aHajh3a pe3yJabTaTOB OJHO(PAKTOPHBIX M MHOTO(AKTOPHBIX
71a00paTOPHBIX, BEr€TALIMOHHBIX U MOJIEBBIX HKCIEPUMEHTOB. [IMCIIEpCHOHHBIN aHANNU3 JaHHbBIX
HAYYHBIX HCCIICIOBAaHUI C HEOTHOPOJHBIMH BBIOOpKamu. [IpoBepka OCHOBHBIX MPEANIOCHUIOK
JUCIIEPCUOHHOTO  aHayin3a. TpaHcdopMmaiyst HUCXOIHBIX  JaHHBIX  (Jorapu@muyeckue,
U3BJICUCHHE KBAJIPAaTHOTO KOpHS, TpaHchopMaiys B yroi-apkCUHYC U Ap.). JucrepCcuoHHBINA
AQHAJIN3 JaHHBIX MHOTOJIETHUX YKCIIEPUMEHTOB.

Tema 2.3. JlokyMeHTalUsl M OTYETHOCTH 10 ONBITAM

JIOKyMeHTanusi ¥ OTYETHOCTh 3aIUIAHUPOBAHHBIX W IIPOBEJCHHBIX JKCIIEPUMEHTOB.
Benenne mabGoparopnoro xypHaia. TpeOoBaHUS K HAaydHOMY OTYETY, OCHOBHBIC pa3zeiibl
Hay4YHOTo oTueTa. Pexnama u peanuzanus (pojaxa) HayqHbIX pa3paboOToK.

Tema 2.4. OdopMienne pe3yabTaTOB HAYYHbIX UCCIET0BAHUI

Odopmiienne pe3yabTaToB Hay4yHOH paboThl: TpeOOBaHUS K HAyYHO-TEXHUUECKUM
OoT4eTaM M CTaThsAM. THUTYIBHBIA JHCT, TpaBwia odopmicHus. BBeneHue, ero OCHOBHbBIE
KOMIIOHEHTBI. PacKpbITHE aKTyaJbHOCTH M NPAKTUYECKOW 3HAYMMOCTH TEMbI. XapaKTepUCTHKA
npobaemMbl. XapakTepUCTHKa H3yYEeHHOCTH M HMCTOYHHKOB 1O mpobOiieme. DopmynupoBaHue
o0beKTa, mpeaMeTa, LeJd M 3agad  uccienoBaHud. OmnucaHue METOAMKH IPOBEAECHUS
JKCIIEpUMEHTa. AHalu3 Pe3yJbTaTOB MPOBEIECHHOTO SKCIEPUMEHTA. BBIBOIBI U NPEIIOKEHUS
npousBoAcTBY. OcobGeHHocTn odopmiienus Oubnuorpaduyeckoro cmucka. Ilpunoskenus,
HE0OXOUMOCTb UX HCII0JIb30BaHUS B padoTe.

5. OIIeHO‘-IHI)Ie MaTepHuaJibl 11O JUCIHUILINHE

OHGHO‘IHBIC MaTcpualibl 110 AWCHUINIMHE IIPCACTABJICHBI B BHJC (1)OHI[a
OIICHOYHBIX CPCACTB.

6. MaTepuaIbHO-TEXHHYECKOE U YUeOHO-MeTOANYecKoe obecrevyeHne
TACHUTLTAHBI

6.1 Ilepeuensv yueoHo-memoouueckoz2o odecneueHus no OUCYUNIUHE

Ne | ABTOp, Ha3BaHME, MECTO M3/IaHUSI, U3AATEIILCTBO, TOJl M3/1aHUSI, KOJIMYECTBO CTPAHHUII,
n/n PEXKHUM I0CTyIIA

1 ['onuapoB A.B. Opranusainusi HaydyHOTO SKCIIEpUMEHTa. MeToAuuecKkue yKa3aHHs 10
" | m3ydenuto aucrmmiuHbl / Poc. roc. arpap. 3aou.yH-T.- b, 2022. — 18 c.

2 ['onuapoB A.B. Opranuzanusi HaydHOTO 3KCIIepUMEHTa. MeToaudyecKkue yKa3aHus JUis
" | BeIosHeHus 1aboparopHbIx padot / Poc. I'oc. arpap. 3ao4. yH-T; b, 2022. — 20 c.

6.2 Ilepeuens yueonvix uzoanuil, HeOOX0OUMbBIX 01 OCB0CHUA OUCUUNTIUHBL *

DNEKTPOHHbIE yueOHbIEe N3/IaHUS B DJIEKTPOHHO-O0MOIMOoTeuHbIX cuctemax (DbC)**:

Ne ABTOp, Ha3BaHUE, MECTO

i W3aHUs, TOJ U3JaHUs, Ccpinka Ha yueOHoe m3nanne B ObC
KOJIMYECTBO CTPAHUI]
OcHOBHas:

Biotechnology
(buotexnomnorus) [On. pec.]:
1. |yu.-mer. noc./ Psiokosa I'.B. -
Kazans : H3paTenscTBO
KHUTY, 2012, 152 c.

http://www.studentlibrary.ru/book/ISBN9785788213279.html



http://www.studentlibrary.ru/book/ISBN9785788213279.html

HarnsiaHass OMOTEXHOIOTHS U
TeHETUYeCKast HHKCHEPHS
[Dm. pec.] / P. llmug; mep. ¢
HeM. - 2-¢ wm3a. (3i). - M.:
BHHOM, 2015, 327 c.

http://www.studentlibrary.ru/book/ISBN9785996324071.html

JucraHuronHasi TOATOTOBKA
OMOTEXHOJIIOTOB:  DJIEMEHTHI
BUPTYAJIbHON
00pazoBaTenpHON cpensl [III.
pec.] / Kanemos C.B.,
ITandunor B.U., Kysnemos
AE,; o/ penakiuen
Yupkosoit P.I. - M.: JJMK
Ilpecc, 2014. - 94 c.

http://www.studentlibrary.ru/book/ISBN9785970601495.html

Cy66otur B.B., Kononmatkux
AA. buorexnonorus
KyJIbTUBUPOBAHUS
MUKpPOOpPraHu3MoB. — M.:
MI'VIIIIL, 2019. — 14 c.

http://kursak.net/biotexnologiya-kultivirovaniyamikroorganizmov/

Byposa, T.E. Dkonoruueckas
ouorexHnoyoruss  :  yd4eO.
nocooue / O.b. HMBaHueHKO;
T.E. bypoBa .— CaHKT-
[Merepoypr : T'MOPH, 2018
— 176 c.

https://rucont.ru/efd/719163

JlomoHUTEIbHAS

Bbuorexnomorns / T. T.
Bomosa. — HoBocubOupck:
Cubupckoe otnenenne PAH,
1999. - 252 c.

https://rucont.ru/efd/634971

AnemvHa, E.C.
KynbTuBupoBanue
MHUKPOOPTaHU3MOB Kak
OCHOBa OMOTEXHOJIOTHYECKOTO
nporecca: y4eb. mocobue /
E.A. Hpo3nosa, H.A.
Pomanenko;  OpeHOyprckuit
roc. yu- T; E.C. Anemnna .—
Openoypr: YHUBEpCUTET,
2017 — 192 c.

https://www.studentlibrary.ru/book/ISBN9785741016589.html

BBeaenne B OMOTEXHOJIOTHIO:
y4eOHHUK JIJIs1 CTY/ICHTOB BY30B
/T".2. HactunoBa .— Ducra :
KanMeikuit
roCyJapCTBEHHBIN
yauBepcutet, 2013 .— 123 c.

https://rucont.ru/efd/503898

** yrazviearomess IBC, ¢ komopvimu 3aKa04envl OubIUOMeEKOU akademuu 002080pa Ul
€80000HO pacnpocmpansemvle bubIUOMeuHble cucmemvl omoopams umeowuecs I0Poi
07151 c8oetll OUCYUNTUHDL, PA30OPAMBCSL C BONPOCOM OOCMYNA,

6.3 Ilepeuensv 31eKmpoHHbBIX 00pA308AMETbHBIX PECYPCOB *

DJIeKTPOHHBII 00pa3oBaTelbHbIil pecypc Jdoctyn B DOP (cerb UHTepHET, JIOKATbHAS

ceTh, aBTOPH30BAHHBI/CBOOOAHBIH 10CTYII

DIEeKTPOHHBIN HAYYHO-TIPOU3BOICTBEHHBIN http://ebs.rgunh.ru/?g=node/118
KypHan «Arpodkoludo». DPI'VII «BHUU
Arposkonndopm». Mocksa. Pexxum gocryna:



http://www.studentlibrary.ru/book/ISBN9785996324071.html
http://www.studentlibrary.ru/book/ISBN9785970601495.html
http://kursak.net/biotexnologiya-kultivirovaniyamikroorganizmov/
https://rucont.ru/efd/719163
https://rucont.ru/efd/634971
https://www.studentlibrary.ru/book/ISBN9785741016589.html
https://rucont.ru/efd/503898
http://ebs.rgunh.ru/?q=node/118

2. | callT MuHHUCTEPCTBA CEIICKOTO XO3siCTBa WWW.MCX.ru

Poccuiickoit @enepanuu.

6.4 Cospemennsvie npogeccuonanvHuvle Oazvl OAHHBIX, UHPOPMAUUOHHDLE
CHPABOUHbBIE CUCHEMbL U IUYEH3UOHHOE NPOZPAMMHOE 0fecneueHue

CoBpemeHnnble npodeccuoHaTbHbIE 0a3bI TAHHBIX

https://rosstat.gov.ru/ - deaepanbHas ciay)0a rocyIapCTBEHHON CTaTUCTHKH.

https://cyberleninka.ru/ - HayuHast anekTpoHHas OudIHOTEKa OTKPBITOrO jJoctyma (Open

Access).

http://link.springer.com/ - mosHOTEKCTOBas KoJuleKius (0a3a JaHHBIX) 3JICKTPOHHBIX
KHHT M3JarenbeTBa Springer Nature.

http://fcior.edu.ru/ - denepanbHblil HEHTP HHPOPMAIIMOHHO-00Pa30BaATEIBHBIX PECYPCOB.

https://agris.fac.org/agris-search/index.do - MexayHapoaHas WHQOPMAIHOHHAS CHCTEMa TI0
CEJIbCKOXO03SIMCTBECHHBIM HayKaM U TCXHOJIOTUAM.

http://window.edu.ru/ - HWupopmarmonHas cucrtemMa
00pa3oBaTeLHBIM PeCypcam»

«EnuHOe OKHO JocTyma K

NudopManmoHHbIe CIPABOYHBIEC CHCTEMBbI

1.Mudopmanmonno-cripaBounas cucrema «I"apant». — URL: https://www.garant.ru/

2 Uudopmanmonno-cnpaBounasi  cucrema  «Koncymprant — Ilmoc». —
http://www.consultant.ru/

3. www.genetika.ru XKypnan «buotexnomnorus» (CBOOOIHBIN TOCTYM)

4. www.ippras.ru XXypnaan «Dusunonorus pacreHuin» (CBOOOIHBIN TOCTYI)

5. www.agrobiology.ru Xypuan «CenbCKoX03siiCTBeHHass OHOJOTHs» (CBOOOIHBIH
JIOCTY)

6. www.cnshb.ru bubnuoreka BACXHWJI (cBoO601HBIN qOCTYI)

URL:

JInueH3noHHoe MporpaMMHoe odecneyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, Lunix (6ecriaTHoe mporpaMMHOE 0OecIieueHIe IIMPOKOTo Kitacca),

cHCTeMa JTUCTaHIIMOHHOTO 00ydeHust Moodle (www.edu.rgunh.ru),

Beobunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Muparonuc), mporpaMmMHoOe
o0ecrieyeHne HIEKTPOHHOTO pecypca caifra, Bkmouas OBC Agrilib u BuaeokaHan
PI'A3Y (http://www.youtube.com/rgunh.ru ),

aHTUBHMpYCHOe nporpaMmMHoe obecniedenne Dr. WEB Desktop Security Suite.

6.5 Ilepeyenn y4eOHBIX ayIMTOPHii, 000PY10BAHUS U TEXHUYECKHX CPeICTB

o0ydyeHus**
IIpennasnauenue Har;x(n(:el:lozzﬂne Ilepeuensn
noMemeHust Ne HOII:’IC)IIIIC;{HTI oﬁopynonalmﬂ (B T.4. BUPTYAJIbHbIC al—laJ’[Ol"Pl) Hu
(aynuTopum) (ayuropun) TeXHMYECKHUX CpPeCTB 00yueHus ™
Jlna 3ausmuii VY4ebHo- Crenmanm3upoBaHHas MeOeb, Habop
JIeKYUOHHO20 MUNA | aIlMUHUCTPATUBHBIN | IEMOHCTPAIIMOHHOTO O0OpYJIOBaHHUS U  Yy4eOHO-
kopriryc Ne 305 HArJSITHBIX ~ TOCOOMH,  DKpaH  CTallMOHApHBIN
DRAPER BARONET HW
Lna sanamuii VY4eOHo- CrneunanusupoBanHas medens, mukpockon MOTIC
CeMUHAPCKO20 aJIMUHUCTPATUBHBIN DM 111, mukpockon «buomnamy», Tepmocrar
muna, epynnosulx KOpIycC TCO1/80 CI1Y, aBroknaB BK-30, anextpudeckas
KOHCYIbmMayuti, Ne 311 muta - 3BU-412. XonoaunsHuk «CapaToBy» s
NPOMENCYMOUHOU XpaHEHUS TUTATEIBHBIX CPEIl U XUMUICCKUX
ammecmayuu npenapaToB. MUKpPOCKONMYECKHUE MPEnapaThl Mo
TeMaM 3aHSATHUN, XUMUYECKas MOCy/1a



http://www.mcx.ru/
https://rosstat.gov.ru/
https://cyberleninka.ru/
http://link.springer.com/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.edu.rgunh.ru/
http://www.youtube.com/rgunh.ru

Jns
CamocmoamenbHol
pabomul

Yyebuo-

Uurtaneubiid 3a1. IlepconanbHbie kKoMmbroTepbl 11

aﬂMHHHCTpaTHBHBIﬁ IT. BBIXOI[ B HMHTCPHCT, OOCTYII B JJICKTPOHHYIO

KOpIyC. nH(pOPMaMOHHO-00pa30BaTEILHYIO cpeny
YHHUBEPCUTETA

YuebHo- Cnemmami3upoBaHHas — MeOenb, TIePCOHAJIEHBIC

1a00paTOPHBIHA KomIiptoTephl 11 mr. Beixon B MHTEpHET, JOCTYyN B

kopmyc. Ka6. 320.

ANEKTPOHHYI0 HMH(POPMALIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA

VYuebHo-
aJIMUHUCTPATUBHBIN
KOpIyC.

Kab. 105. YueOnas
aAyIUTOPHS IS
y4eOHBIX 3aHATUI
00ydJaromuxcs u3
Ypclia HHBAJINIOB U
i ¢ OB3.

Crienmanu3upoBaHHast MeOerb, Habop
JIEMOHCTPALMOHHOTO 000py/I0BaHusI.
ABTOMaTH3MpOBaHHOE  pabodyee  MeCTo  JUis
WHBAJIUIOB-KOJSICOYHIUKOB ¢ KOPPEKIIMOHHOU

TEXHUKON U MHIYKIMOHHOM cuctemoir InCuc 290;
ABTOMATH3UPOBaHHOE  pabouee  MeCTO  Jis
CIa0OBUAAIIMX M HE3PSYUX [OJIb30BaTelIe co
CTallMOHapHbIM BHAeoyBenuuurenem OnCuc 29
ON; ABTOMaTH3UpOBaHHOE padouee MeCTo s
ClIa0OBUAALIMX W HE3PSUYUX I[0JIb30BaTEIEH C
nopratuBHbIM Buaeoysenunuutenem InCuc 207 CF;
ABTOMATH3UPOBaHHOE  pabouee  MeCTO  JUIs
CIa0OBUAAIIMX W HE3PSIUUX I[OJIb3oBaTenell ¢
yyTatoeid Mamunon InCuc 207 CN; AnmapatHblit
KOMIUIEKC ¢ (pyHKIHEH BUICOYBETUYCHUS M YTCHUS
Ui CTa0OBWSIIIAX WM HE3PSYMX TOJh30BaTelICH
OnCuc 207 OS.

*Vkazvieaemea obopyoosanue u mexHuueckue cpedcmea 0Oyuenus 8 yueOHOU ayoumopuu Oas
Texnuueckue cpeocmea obyuenus (TCO) — co8oKynHocmb MeXHUYeCKux
yempoucme ¢ OUOAKmu4eckum obecnedeHuem, npUMeHsemsblx 8 yueOH0-80CNUMamenbHomM npoyecce 0Jis
npeovsgneHuss u oopabomxu umpopmayuu ¢ yeavio e2o onmumuzayuu. Taxum obpazom, TCO
0b6veounsiom 08a NOHAMUA: MeXHUYecKue YCmpoucmea (annapamypa) u Ouoaxmuueckue cpeocmea
06yuenus (Hocumenu ungopmayu), KOomopbvie ¢ ROMOWbIO IMUX YCMPOUCIE 80CHPOUZBOOAMCAL.

npoGeOeHUs: 3aHAMUIL.

**  [Ipunoocenue 1 (nepeuenv yueOuvlx ayoumopuii Oasi NPOGeOCHUsl YYEOHbIX 3aHAMull,
CAMOCmMOosAmMenbHol pabomut).
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXJEHUE BBICIIETO
OBPA30BAHIA MUHUCTEPCTBA CEJIbCKOI'O XO3HUCTBA POCCUUCKOU ®EJJEPAINI

«POCCHMCKHNM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035 CTBA
HUMEHMU B.A. BEPHA JICKOI'O»

(YauBepcurer Bepnajackoro)

®oH/1 OLIEHOYHBIX CPEACTB I NPOBEAeHHs TEKYILEero KOHTPOJISI M IPOMeKYTOYHO
aTrecTaluy 00y4yaomuxcs no Jucuuniude Oprannzanus Hay4YHOr o0 JKCIepuMeHTa

Hampasnenue noarorosku 19.03.01 BuorexnoJsiorus

HanpasnenHocts  (mpodusib)  mporpaMMmbl  BuOTeXHOOTHA  NMUIEBBIX

NPOU3BOJACTB

KBanudukauus 6axaaaBp

®dopma OOy4YeHUST OYHO-3204HASI
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bamammxa 2024 r.
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1.0nucanue nokasaresjiel 1 KpUTepHeB OLEHMBAHNS TJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHUs 10 y4eOHOM TUCIMIIUHE

Komnerenuuii HNuauxkarop HaumeHoBaHne
chopMupOBaHHOCTH YpoBens ocBoenus* I[Inanupyemblie pe3yabTaThl 00y4eHUs OIICHOYHOTI'0 CPeCTBA
KOMIIeTEeHIUH

TIK-3. Cnocoben | 3Harh (3): mpuHOUIBI PaOOTHI 3uats (3): nOpuHOUNBI pabOTHl  HCHOIB3YEMOTO
npodeccruoHaIbLHO HCIIONIB3YeMOT0 000PYIOBaHHUA, o0opymoBaHus, HOBEIE nH()OPMAITNOHHEIE,
paborathb C | HOBBIE MHQOPMaOHHEIE, mporpaMMHBIE  pecypcbl ~ MeToasl B oOmacTu
UCCIIEIOBATENbCKAM U | IPOTPaMMHBIE pecypchl OMOWH)KCHEPHH U OMOWH(OPMATHKH JUIsl TIOJTyYCHUS
WCTIBITATENIEHBIM METO/TBI B obmactu OMOJIOTHYECKUX  OOBEKTOB  C  IIeJICHANPaBICHHO
obopymoBaHuEM OMOWHKCHEPUH u W3MCHEHHBIMU CBOMCTBAMHU

(mpubopamu U | OMOMH(OPMATHKH JUIS YMmers (Y): IpOBOAUTH IKCIIEPUMEHT (MOJICIIMPOBAHUE)
YCTaHOBKaMH, TTOITyYeHUS OHMOIOTHUECKUX C HCITOJIb30BaHUEM HCCIIEIOBATEIHCKOTO 000PYIOBAHHUSA,
CIEIMATN3UPOBAHHBIMA | OOBEKTOB C II€JIEHANPABICHHO OIIEHWBATh TOYHOCTH MOJYYEHHBIX SKCIIEPHMEHTAIBHBIX
IHakeTaMu MPUKIIAAHBIX | U3MCHCHHBIMHA CBOMCTBaMU (‘II/ICHCHHBIX) pE3yabTaTOB, HAXOJAUTH U OCBAUBATH

mporpamMm) B H30paHHOMN
MpeIMeTHON 00IacTi

HOBbIE WH(OPMALMOHHBIE W MPOTPAMMHBIC PECYpCHI,
MIPUMEHSATh METOJIbI OMOWHXEHEPHUH U OMOMH(POPMATHKH
JUIE  TIONMY4YeHUs  OMOJOTHMYECKHX  OOBEKTOB  C
1eJIeHaNPaBICHHO N3MEHEHHBIMHU CBOMCTBAMH

Baagers (B): mpuHmmmamMu paboThl HCIONB3YEMOTO
0o0OpyZIOBaHMs,  HOBBIMH  HH(OPMAIIMOHHBIMH  H
OpOrpaMMHBIMH  PECypcaMl M METOJaMH B 00JIaCTH
OMOWH)KCHEpHH W OWOMH(POPMATHKH [UISl TIOJYYEHUS
OMOJIOTMYECKMX  OOBEKTOB €  IeJICHAIIPABICHHO
M3MEHEHHBIMHU CBOMCTBAMHU

YmMmern V): MPOBOJIUTH 3HaeT TBeEPHO: MPHUHIMUIBLI Pa0OThI KCIIOJIB3YEMOTO
AKCIIEPUMEHT (MOJICTTUPOBAHHE) o0opynoBaHus, HOBBIC MH(POPMAIMOHHBIE,
c UCTIOJIb30BaHUEM OporpaMMHBIE  pecypchl  METoABl B o0Oyactu
HCCIIEIOBATEIBCKOTO OvonmxeHepud M OMOMH(OPMATHKH ISl TOTyYSHHS
o0opynoBaHwUsl, OIICHUBATh OMOJIOTHYECKUX  OOBEKTOB  C  IIeJICHANPaBIECHHO
TOYHOCTH MOJTyYEHHBIX W3MEHEHHBIMU CBOMCTBAMU

9KCTIEPUMEHTAITLHBIX YmMmeer YBEpPEHHO: MIPOBOJIUTH IKCTIEPUMEHT
(YMCIEHHBIX) pe3ynbTaToB, (MonenupoBaHue) c HCIIOJIb30BaHUEM
HaxOJWTh W OCBAaWBAaTh HOBBIE HCCIIEI0BATEIbCKOTO 000pyAOBaHHUS, OLICHMBATh
“H(POPMAIHOHHBIC u TOYHOCTh [TOJTyYEHHBIX 3KCIIEPUMEHTAIBHBIX
MPOTrpaMMHBIE pecypcesl, (YUCIIeHHBIX) pe3yJbTaTOB, HAXOJWTh W OCBaMBaTh
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MPUMECHSTh METO/TBI
OMOWHKCHEPUH u
ononH(pOpMaTHKH TUTS
MOJTyYCHUS OHMOJIOTHYECKUX

00BEKTOB C [CJICHAaIIpaBJICHHO
W3MEHECHHBIMH CBOMCTBAMU

HOBBIC HMH(OPMAIMOHHBIE W TPOTPAMMHEIC PECYPCHI,
MIPUMEHSATh METOIBI OMOMHKCHEPUH W ONMOMH(MOPMATHKH
UIST  TONy4deHWs  OWOIIOTHYECKMX  OOBEKTOB ¢
LIEJICHAITPABJICHHO W3MEHEHHBIMU CBOWCTBAMHU

Bnaneer YBEepEeHHO: MPUHIATIAMHU paboThI
HCIIOITE3YEMOT0 o0opyoBaHMS, HOBBIMHU
MH(OPMAIMOHHBIME M TPOTPAMMHBIMU PECYpCcaMu |
METOoAaMu B obnactu OMOWHXCHEPUH u
OmomHGOPMATHKH Al  TONy4YeHHs] OWOIOTHYECKHX
00BEKTOB c LIeJIeHANTPaBICHHO W3MEHEHHBIMU
CBOWCTBaMU

Baagers (B): mnpuHnunamu

paboTHI UCTIOIB3yEMOTO
o0opyIoBaHuUs, HOBBIMHU
WHPOPMATUOHHBIMH u
NPOrPaMMHBIMH  peCypcaMH |
METOAaMHU B oOmacTtu
OMOMHKXEHEPHU u
OronHpOpPMATHKHI JUTS
MOJTy4YEeHUS OMOJIOTUYECKUX

O00BEKTOB C IIeJICHAIPABICHHO
H3MEHEHHBIMHU CBOMCTBAMU

HNmeer copmupoBaBieecs cucTeMaTu4yecKue
3HAHHUSA: OPUHIUIIOB ~ pabOTBl  HCIIOIB3YEeMOTO
000pyIOBaHMUS, HOBBIX WH(POPMALTUOHHBIX,
OpOrpaMMHBIX ~ PECypcoB, METOJOB B  o0iactu
OMOWH)KCHEpHH W OMOMH(POPMATHKH [UISl TIONYYCHUS
OMOJIOTHYECKUX  OOBEKTOB € IIEJICHAIPABICHHO
W3MEHEHHBIMH CBOMCTBAMHU

HNmeer copmupoBaBuieecs cUCTeMaTH4YecKoe
YMeHHe: TPOBOANTH JKCIEPHMEHT (MOJEINPOBAHUE) C
UCIIOJIb30BaHUEM HCCIIEOBATEIbCKOTO 000pYy10BaHUs,
OLIEHMBATh TOYHOCTh MOJIYYEHHBIX IKCIIEPUMEHTAIBHBIX
(YMCIEHHBIX) pPEe3yJbTAaTOB, HAXOIWTh W OCBaHMBAaThH
HOBbIe HMH(OpPMAIMOHHBIE W TPOTPaMMHEBIE PECYpPCHI,
NPUMEHSATh METO/IbI OMOMHKEHEPUH U OMOMH(DOPMATHKN
JUIL  TIONy4eHHs  OWOJOTMYECKHX  OOBEKTOB  C
LeJICHANPaBJICHHO H3MEHEHHBIMU CBOMCTBAMU

Mokazan cdopMupoBaBIIeecsi CHCTEMATHYECKOE
BJa/IeHHe: TPUHIHUINAMH  pabOTBl  HCIIOJIB3yEeMOTro
00OpynOBaHHs, HOBBIMH  HH(GOPMAIMOHHBIMH  H
MPOrpaMMHBIMH pecypcaMH ¥ MeETOJaMH B 001acTH
OWonHXeHepHud W OHOMH(DOPMATHKH ISl TONyUYCHUS
OMOJIOTHYECKUX  OOBEKTOB € IIEeJICHANPABIECHHO
HM3MEHEHHBIMU CBOMCTBaMHU

* 3aYTEHO BBICTABJISACTCS IIpU YPOBHE OCBOCHHA KOMIICTCHIIMHU HE HUXKC IMTOPOTOBOT'O

14




2. Onucanye HIKaJ OeHUBAHUSA

2.1 lllkana oyenusanusn na ymane meKyuie2o0 KOHmMpOoJis

<D0pMa TCKYIICTO KOHTPOJIA

OTCyTCTBHE YCBOCHUS (HUKE
TTOPOTOBOTO)

[Toporosesiii
(YOOBIETBOPUTENHHO)

[TponBUHYTHIH (XOPOILO)

Bricokuii (0TAHYHO)

BrinosnHeHrEe KOHTPOJIHHOM
paboThI

HC BBIIIOJIHCHA UJIH BCC
3aJaHnsd PCIICHBI

Pemeno 6omnee 50%
3ajanus, Ho MeHee 70%

Pemeno 6onee 70% 3amaHus, HO
€CTh OLINOKHU

BCE 3aJIaHMS PEIICHBI 03 OMNO0K

HENPaBUJIBHO
OTBeTHI Ha BONPOCHI B otBerax oOHapyxwuBatorcs | OTBeThl  oTpakaroT B | HegoctaTouHo momHOE pacKkphITHE | AKTHBHOE ydacTHE B OOCYKISHUH
MMPAKTHYCCKUX 3aI[aHHI>'I CYIIECTBCHHBIC HpO6CHI>I B | LICJIIOM IMOHMMAaHUEC | HCKOTOPBIX BOIIPOCOB TCMBI, HpO6HCM, BbIHECCHHBIX II0 TEMATHUKE
3HaHUAX OCHOBHBIX H3y‘13€MOI7[ TE€MbI, 3HAHUC | JOITYCKAIOTCA HC3HAYUTCIIBHBIC | 3aHATHSA, CAMOCTOATCIBHOCTS aHaJIM3a U
MOJIOKEHUN yueOHOMH | COAep)KaHUsI ~ OCHOBHBIX | HETOYHOCTH B dbopmynupoBKe | cy>)kAeHud,  cBOOOJHOE  BIalIeHHE
OUCLUIUIMHBI, OOJNbINAs 4acTh | KATETOPUM UM TOHATHH, | KATETOPUA W TOHATHUH, MEHbBINAS | MAaTEPHAIIOM, MIOJIHBIE u
MaTepuaja He YCBOEHA, UMEeT | JIMIIb  3HAKOMCTBO  C | aKTMBHOCTb Ha CeMHHapax, | apr'yMEeHTHPOBaHHbIE OTBETHI Ha
MECTO [ACCUBHOCTh Ha | JEKIMOHHBIM HETIOJIHOE 3HAHWE PEKOMEHIOBAHHOW | BONPOCHI, YyYacTHE B  JHCKYCCHSX,
ceMHHapax MaTepHaIoM U | 00sA3aTeIbHOW M IOTIOJIHUTENBHOM | TBEpHOE 3HaHHE JIEKLIIOHHOT'O
PEKOMEHIOBaHHOMH JIUTEpaTyphl MaTepuana, 00s13aTebHON u
OCHOBHOM JIUTEpaTypoOu PEKOMEHJIOBAHHOW  JOTIOJIHUTEJIbHOU
JIUTEPATYPbI

2.2 Illkana oyenueanus Ha IMane NPOMeNCYmoYHou ammecmayuu (3auem)

dopMa NPOMEKYTOUHOM
aTTecTalluu

OtcyTcTBHE yCBOCHUS
(HMXE TOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHYTHII (XOPOIIIO)

Bricokwii (0TIIHYHO)

BrimorHeHNE HTOTOBBIX
TecToB (He MeHee 15
BOTPOCOB HAa BapUaHT)

Menee 51%

51-79%

80-90%

91% u Goitee
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3. TunoBble KOHTPOJIbLHBIE 32IaHUS WM HHbIEe MATEPHAJIbI, HEOOX0TUMbIE J1JIsl OIlEeHKH
3HAHUM, YMEHH i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH, XaPAKTEPU3YOIIHUX ITAMNBI
(opMupoBaHusI KOMIIETEHIIHII B polecce 0CBOEHHUsI 00pa30BaTe/IbHON NMPOrpaMMbl

1. IIpakTHYeckue 3a1aHUS:

1. Cxemaruueckuii I1aH pa3MELICHNUs 5-TH BapUaHTOB I10JIEBOIO OINbITA B TPEXKPATHOMN
MOBTOPHOCTU METOJIOM IOJIHOM paHAOMHU3ALINH.

2. Pa3mectute 3 BapuaHTa B 5-TH KpaTHON MOBTOPHOCTH METOJIOM PaHIOMU3MPOBAHHBIX
MTOBTOPEHU.

3. Pasmectuth 7 BapmaHTOB B 4-X KpaTHOW MOBTOPHOCTH METOJOM OPTraHHU30BaHHBIX
IIOBTOPECHUM.

4. PazMecTuTh 15 BapuaHTOB MOJIEBOTO OIbITA HA 3€MEIBHOM YYaCTKE C ABYXCTOPOHHUM
CHUCTEMaTHYECKUM BapbHUPOBAHUEM ILIOJOPOIMS TTOUBHI.

5. Onpenenuts 06beM BBIOOPKH C OMIMOKOM B 2 ¢cM Ha 1% ypoBHE 3HAYUMOCTH, €CIIH Ha
OCHOBAHMU IPEABAPUTEIHLHOIO OCMOTpPA JUIMHBI CTeOIIs TbHa Xmax=95 cM, Xmin=65 cm.

6. OnpenenanTh CyliecTBEHHa 1 cpeauss pasnocts d + Sd = 2.5 + 0.5 n1=8, n2=8 18

7. Ilpu cratuctuyeckoil 0OpabOTKe AaHHBIX MMoJieBOro ombita (v = 4, n = 5), oOmas
cymma kBajsparoB otkionenuil (CKO)coctaBuna 300, cymma kBaaparoB aisi Bapuantos (CKV)
=200, cymma kBaaparoB mist mopropenuit (CKII) =50. Onpenenuts CynecTBEHHOCTh pa3Inuuid
B onbITe HA 1%-HOM ypOBHE 3HAUUMOCTH.

8. Pacmpenenure BapuaHThl MO Tpymnmnam, ecid B ombiTe ( =5, n=3 ) Ha ocHOBaHUU
JTUCTIEPCUOHHOTO aHaIK3a MOJIYYeHbI CIeAyIoIue pe3yabTatel: S 2 =2.5, st x = 40 1/ra, 2 x =
423 w/ra, 3 x=37.5w/ra, 4 x =44.1 u/ra, 5 x = 35.4 /ra.

9. Ilpu wu3yuyeHUH 3aBUCUMOCTU YPOXKANHOCTU SYMEHS OT TOPAKEHHOCTH €€
reJIbMUHCTOCTIOPHUO30M 10 15 mapam HaOJIroAeHUI yCTAaHOBJICHBI CIEAYIONINE CTaTUCTHYECKHE
nokasarenu: r = -0.78, byx = -0.15 w/ra. OnummTe Xapakrep CBSI3H MEXIY MPHU3HAKAMH.

10. Ompenenuts 99% mOBEepUTENBHBI HHTEPBAT Il TeHEpabHOW 10y, ecin u3 200
kIyOHel kaptodens 50 — nopaxens! GuToPTOPO30M.

2. TecTnl:

. OTnu4une sKCrepuMenTa OT HaOJII0JeHUA?
. UICKyCCTBEHHO CO3/JaHHBIE YCIIOBHUS

. UI3MEpEHHEe MPU3HAKOB (CBOWCTB)

. cTaTHCTUYeCcKasi 00paboTKa pe3yIbTaToOB

. IPUMEHEHNE COBPEMEHHBIX TPHOOPOB

A WN — =

. JIns KaKkux 1enei MpUMEeHSIOT KaTyCHYIO TKaHb?
. TIOJTyYEHUS BEIICCTB BTOPUYHOTO CHHTE3Q,

. Pa3MHOKEHUS pacTEeHU;

. KIIETOYHOM CEJICKIUH;

. TIOJTyY€HUS CYyCIIEH3MOHHOU KYIbTYPBI;

. BCE CIOCOOBI, IEPEUNCIICHHBIE BHIIIIE.

DNk~ W —-=DN

. Kakue npusHaku pacTeHu OTHOCATCS K KAYECTBEHHON N3MEHYMBOCTH?
. YUCJIO 3€peH

. JUIMHA KOJIoca

. OCTUCTOCTb

. cojiepKaHue Oenka

. IOPAXXEHHOCTh P’KABUMHOMN

DNk~ W - W

. Kakoe 4unciio sTanoB KJI10HAIBHOTO MHKPOPA3MHOXKCHUS MOKET OBITH?
2

PwNE A

3
4
5
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5. OecKOHEUHO

. Kakue u3 BI10B OMIMOOK SIBISIOTCSI HEYCTPAHUMBIMU?
. Clly4daitHas

. CUCTEMaTHYECKas

. OTHOCUTEJIbHAs

. Tpy0Oas

W N — Ol

. HazoBuTe HanpaBieHus KI€TOUHON UHKEeHEpUn?
. IIOJIyYEHHUE TPAHCTEHHBIX PACTCHUN;

. CHHTE3 BTOPUYHBIX COCIMHEHUN PaCTEHUM;

. UIBYYCHHE a30THHUKCALINH;

. IOJIy4eHUEe KOPMOBBIX O€JIKOB;

. KIIOHUPOBAHUE KUBOTHBIX.

DNk~ WND —O

7. Ilo xakol U3 yKa3aHHbIX HUXE (GOPMYJI PACCUUTHIBAECTCS CTAaHAAPTHOE OTKJIOHEHHE (S )
IPY KOJIWYECTBEHHON M3MEHUYHUBOCTH?

I.()I12-X—-nxx

2.()2-12X-nxx

3.xSx-100

4.1()2-X—-nfxx

8. HazoBuTe HampaBiieHHe UCCIEIOBAaHUIN B KJICTOUYHON WHKEHEPHH, KOTOPBIE OTHOCATCS K
BCIIOMOTaTeIIbHBIM METO/IaM, YCKOPSIOIIUX CEJICKIIMOHHBIN MPOoIIece:
1. comaTudeckas ruOpuIu3aIus;
. KJIETOYHAS CEJICKIIN;
. IOJTy4Y€HUE TPAHCTEHHBIX PACTCHUN;
. KpUOCOXPaHEHHUE;
. BCE HampaBIeHUs, IEPEUYHUCIICHHBIE BBIIIIE.

N =W

. Uto nokassiBaeT ko3¢ uireHt perpeccuu (byx)?
. Kak n3mensercs BennunHa «Y» IpU U3MEHEHUH BEJIMYUHBI «X»
. Homo (%) Tex u3MEeHEeHMH, KOTOpble B JTAHHOM SIBJIEHHH 3aBUCAT OT H3y4aeMOro
¢dakTopa

3. TecHOTy 1 HampaBiIeHUE CBS3U «X» C «Y»

4. B xakoM HampaBJICHUU U Ha KaKyl0 BEJIMUYMHY U3MEHSETCS B CPEeIHEM MpPU3HAK «Y» MPH
M3MEHEHNU NIPU3HAKa «X» Ha eAVNHUILY U3MEPEHUS

— O

[\9)

10. Kakast mTOBTOPHOCTb pacTE€HH B MOJIEBBIX YCIOBHIX HanOojee ONTUMallbHA U TOYHA Ha
OCHOBAaHHH MHOTI'OJICTHUX I/ICCJ'IGI[OBE[HI/Iﬁ?
1.1
2.15
3.25
4.4
5.10
3. Pedepar:
Tembl pedepaTos
1. Kparkass ucropust omnbsITHOro paena. COBpEMEHHOE COCTOSHUE OINBITHOIO J€jla B
Poccun.
2. HaGnroeHust ¥ 9KCIIEPUMEHT.
3. CyIHOCTh ¥ IPUHITUIIBI HAYYHOTO MCCIICIOBAHUS.
4. MeTo10JI0THYECKNE IPUHLUIIBI HAYYHOT'O MIO3HAHHUS.
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5. XapakTepucTruKa METOI0B HayYHBIX UCCICOBAaHUN.

6. JlaGopaTopHbIi METOJ HCCICIOBAHMH B XUMHUYECKUX W  OHOJIOTHYECKHUX
UCCIIEJOBAHMSIX.

7. BereranimoHHBIN METOI UCCIEAOBAaHUH, €T0 POJIh B OMOTEXHOJIOTHH.

8. Posb 1moneBoro ompITa B UCCIEIOBAHUAX 110 CEIBCKOXO035IIICTBEHHON OMOTEXHOIOTHH.

9. Ommbku B HAY4YHBIX OHKCHEPUMEHTaX, HMCTOYHUKA BO3HUKHOBEHHUS U MYTU HX
YMEHbILIECHUS.

10. [Tyt MOBBIIIIEHUST TOYHOCTH OMBITOB (IKCIIEPUMEHTOB).

11. TpeboBaHus K 3KCIIEPUMEHTAM.

12. Knaccudukanus METo10B HAy4YHBIX HCCIEIOBAHUN.

13. Posib 3KCIEpUMEHTOB B HAYUHBIX UCCIIEIOBAHUIX.

14. UnpopmarrionHoe obecriedeHne HayqHbIX HCCIIEJOBAHUH.

15. Knaccudukanuss paHIOMU3UPOBAHHBIX  METOJOB  pa3MEIICHUS  BapUAHTOB.
Pasmectuts 3 BapuaHTOB B 4-X KpaTHOW ITOBTOPHOCTH METOOM IIOJIHOM paHA0MHU3ALINH.

16. JIlaTMHCKHI KBaApaT v JJATUHCKHUI PSMOYTOJIbHHUK.

17. JlokymMeHTaLus U OTYETHOCTD 110 [10JIEBOMY OIIBITY.

18. 3amaun MaTeMaTUYECKON CTATUCTUKH B HAYYHBIX UCCIIEIOBAHUSIX.

19. Dmnupuyeckne ¥ TEOPETUYECKHE pACTpPEACICHUSA. 3aKOHOMEPHOCTH KpPUBOM
HOpPMAJIbHOTO  pacnpeneneHus. IIpuuMHBl  MOSBIEHHUS  ACUMMETPUYHBIX  KpPUBBIX B
OMOJIOrN4YECKUX UCCIIEOBAHUSIX.

20. I'enepanpHasi COBOKYITHOCTh U BBIOOpKA.

21. Buasl U3MEHYUBOCTH.

22. CTaTUCTUYECKUE XapPaKTEPUCTUKH (TOKA3aTeNd) KOJUYECTBEHHON M3MEHUMBOCTH U
KayeCTBEHHON M3MEHUYUBOCTH.

23. Meronpl mpoBepku Tunote3. Kpurepuu cymectBeHHocTd. HyseBas rumoresa u
CTaTUCTUYECKUE METO/IbI €€ MPOBEPKH.

24. OreHKa CYIIECTBEHHOCTH PA3HOCTH HE3aBHCHUMBIX U COINPSKEHHBIX (3aBHCHUMBIX)
BbIOOPOK, PA3HOCTHU B COTNPSIKEHHBIX U HE3aBUCHUMBIX, 3aBUCUMBIX BHIOOPOK.

25. Ilpennoceliku nucnepcMoHHOro aHanusza. CraTucTudeckas oOpaboOTKa JaHHBIX
HaAOJIIOJIEHUI U aHAJINW30B C HEOJAHOPOIHBIMU BbIOOpKaMH. J[MCIIEPCHOHHBIN aHaNIM3 JTaHHBIX
OIbITA, IPOBEIEHHOI0 METOI0M IIOJHOW PaHIOMHU3aLUH.

26. JlucriepcHOHHBIN aHAIN3 JAHHBIX BETETAIIMOHHOTO OTIBITA.

27. JIMCIIepCHOHHBIM aHaJdM3 ONBITOB, 3AJI0KEHHBIX METOAOM OpraHU30BaHHBIX
(paHAOMU3HPOBAHHBIX ) TOBTOPEHUI.

28. JlucriepcMOHHBIN aHa U3 JaHHBIX MHOTO(AKTOPHOT'O OIBITA, IPOBEJEHHOIO METOI0M
PaHIOMU3UPOBAHHBIX OJIOKOB (TIOBTOPEHUM).

29. IlpuMeHeHre KOPPENSLUOHHOTO U PErpeCCHOHHOIO aHAIM30B B OMOJIOTHYECKUX H
XUMHYECKHUX HUCCIIeIOBaHUAX. KOppensunOHHBIA U PErPECCUOHHBINA aHAIU3BI.

30. JIokyMeHTalusl ¥ OTYETHOCTh MO HAYYHBIM HccieloBaHuAM. TpeboBaHMs K HAYyYHBIM
otuetam. OopmieHne pe3yIbTaTOB HAYIHBIX UCCIICIOBAHUM.

31. Ilouck mHpOpMaLMU MO HAayYHBIM HCCIEAOBaHUAM B OuOnuorekax u MHTepHere.
[TocTaHoBKa 11e1M U 3a]1a4 HAYYHOTO MCCIIET0BaHNUS.

32. [Ipe3eHTanus U 3aluTa pe3yabTaToB HAYYHBIX UCCIEIOBAHUH.
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4) I1yTb K KOHEUHOMY 3HAHUIO

Kakoe 13 cnenyromux onpeneneHuii Hanboiaee TOYHO
OTpakaeT CyTb HayKu?

1) Habop morm u yoexneHuit

2) CucreMa 3HaHHW#, OCHOBaHHAs Ha 00bCKTHBHOM
WCCIICIOBAaHUH

3) [Iporiecc pa3mbIlICHUS U TO3HAHUS

4) I1lyTb K KOHEUHOMY 3HAHUIO

I1K-3

2) IloneBoi SKCIIEpUMEHT Kakoii u3 cneayromux METo10B MPeanoiaraet TIK-3
W3Y4YCHHE SBIICHUN B €CTECTBEHHBIX yCIOBUIX?
1) JIabopaTOpHBIil SKCIIEPUMEHT
2) IloneBoi SKCIIepUMEHT
3) Onpoc
4) MoaenupoBaHue
3) OreHka Hay4YHO# pabOThI HE3aBUCUMBIMHU 3KCIIEPTaAMHU Uro Takoe pereH3upoBanue? IK-3
1) IMpotiecc BU3yaaM3aliy pe3yibTaToB
2) O6cyxaeHue paboThl ¢ KOJICTaMH
3) OreHka Hay4IHOU pabOThI HE3aBHCUMBIMH
JKCTepTaMU
4) TloaroToBKa MyOJIMKAIUH
['mnore3a — 3TO NpeaBapUTENBHOE MPEATION0KEHUE O UYTto Takoe runoTes3a u Kakyr poJib OHA UIPAET B IK-3
B3aUMOCBSI3U MEXKIY SIBIICHUSIMH, KOTOPOE CITY>)KUT OCHOBOM Hay4YHOM HCCIIEOBaHUU?
JUTSI IPOBEICHUS HAYYHOTO MCCIICIOBAHUS U TTPOBEPSIETCSI C
TTOMOIIIIO PKCIIEPUMEHTOB U HAOJIIOACHHM JIJIs1
MTOATBEPKICHUS WITH OTIPOBEPIKCHUS
KonuuecTBeHHBIE METOJIBI OCHOBBIBAIOTCS HA YHCIIOBBIX UT0 Takoe KOJMYECTBEHHBIE 1 KAUYECTBEHHBIE METOIbI IK-3
JTAHHBIX U CTATUCTUYECKOM aHAIN3€, TOTJa KaK KAYeCTBEHHbIE | B HAYYHBIX MUCCIICIOBAHUSX?
METO/Ibl U3YYalOT SBJICHUS Ye€pPe3 ONMUCAHNE U WHTEPIPETALIUIO
Pennukariust no3BoisieT NOATBEPAUTH HAACKHOCTD U B uewm 3akmiouaercs BaKHOCTh PETUIUKAIINN IK-3

BAJIMAHOCTDL PE3YJIbTATOB, YBCIIMUUBAsA YBCPCHHOCTD B
BBIBOJZIAX, @ TAKIKC MMO3BOJISICT TOATBECPAUTD IPAKTUUCCKOC

HUCCIIEIOBAHMIT?
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MPUMEHEHHE HAYyYHBIX OTKPBITUI U CLIOCOOCTBYET Pa3BUTHIO
OTKPBITOM HAyYHOH IIPAKTUKH

[lepemeHHBIE — 3TO XapaKTEPUCTUKU WIIU COOBITHS, KOTOPbIE
MOT'YT U3MEHSATHCSA U BIUATH HA PE3YJIbTAThI UCCIEAOBAHUSA

Yro Takoe NEPCMCHHBIC B HAYYHBIX I/ICCHGILOBaHI/ISIX?

[K-3

KoHTposbHBIE TPYIIIBI TO3BOJIIOT CPABHUBATH PE3YIIbTATHI C
AKCIEPUMEHTAIBHBIMH IPYIIIIAMH, YTO TO3BOJISIET OTIHYATh
addexT uccaexyemoro akropa oT 3pHEeKTOB HHBIX
BO3/ICHCTBUI, KOTOPBIM IOIBEPTAIOTCS BCE YUACTHHKH
IKCIIEPUMEHTA

Kax HCIIOJIb3YIOTCS KOHTPOJIBHBIC I'PYIIIILI B
OKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/IHX?

I1K-3

Mera-aHanm3 — 3TO CTATUCTUYECKUN METOM, KOTOPBIi
00BeAMHSET Pe3yIbTaThl HECKOJIBKUX HE3aBUCHMBIX
UCCIIeJOBaHMI IO OJJHOM U TOM e TeMe JUIsl TOIydeHus Ooee
TOYHOU OLIEHKHU 3(PeKTa WK SBICHUS, YTO TIO3BOJISIET
MOBBICHTH 000OCHOBAaHHOCTD BHIBOZIOB U BBISIBUTH OOIIHE
TEH/ICHIINH, KOTOPbIE MOTYT OBITh HEOUEBUIHBI B OTJEIIBHBIX
UCCIIEJOBAaHMSIX

YTto Takoe MeTa-aHaIM3 U KaKoBa €ro I_ICJ'IB?

[1K-3

CTaTHCTHKA MTO3BOJISICT KOJIHYECTBEHHO AHAJIIN3UPOBATH
JAHHBIC, BBIABIIATH 3aKOHOMEPHOCTHU U ACIIATH 000CHOBaHHEIE
BBIBObBI

KaxoBa ponb cratuctuku B 00paboTKe pe3yabTaToB
HCCIeI0OBaHUI?

I1K-3
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