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BBenenue

[TporpaMMa kaHIMAATCKOTO 3K3aMeHa pa3paboTaHa B cooTBeTcTBUU ¢ Denepanb-
HBIMU TOCYJJapCTBEHHBIMH TPEOOBAaHUSAMU K CTPYKTYpPE IPOrpaMM MOJATOTOBKY HAYUYHBIX
M HAy4YHO-TIEJarornYecKux KaJpoB B aCIUPAHTYpeE (aAbIOHKTYPE), YCIOBUIM UX peau-
3alliy, CPOKaM OCBOEHUS 3TUX MPOTpamMM C yU4ETOM Pa3InyHbIX (HopM 00yueHus, oopa-
30BATEJIbHBIX TEXHOJIOTM U OCOOEHHOCTEH OTIEIbHBIX KATErOpUW aclUpaHTOB (adb-
IOHKTOB), yTBepkaAeHHbIMU [Ipukazom MuHuUCTEpCTBA HAYKH M BBICILIETO 0Opa30BaHUs
Poccuiickoii @enepannn ot 20 okTsa0pst 2021 r. Ne 951, macnoprom HayyHOI crienralib-
HOoCTH 2.3.3 ABTOMAaTH3alMsA U YyNPABICHUE TEXHOJOTMYECKUMU IIPOLIECCAMH U IPOU3-
BOJICTBaMH, U Ha ocHOBaHuHU [Ipmka3za MuHucTEpCTBAa HAYKH M BBICILIETO 0OpAa30BaHUs
Poccuiickoii ®enepanuun ot 28 mapta 2014 r. Ne247 «O0 yTBepKAeHUU MOPsAIKA IPH-
KPEIUICHMS JIULL JUIS CIaYM KaHIUJATCKUX dK3aMEHOB, CIAYN KAHAUIATCKAX 3K3aMEHOB
U MX mepeuns» (B pea. nmpukasa Munoopuayku Poccun ot 05.08.2021 N 712).

TpynoeMKoCTh OCBOEHUS IPOrpaMMbl KaHIUAATCKOT0 3k3aMeHa coctasiisieT 1 3ET
(36 wacoB). KannumaTckuii s5K3aMeH « ABTOMATH3ALUS U YIIPABJICHHE TEXHOIOTHYECKUMH
npoIeccaMy U ITPOU3BOICTBAMID IPOBOJUTCS B COOTBETCTBUU C pab04YUM yueOHBIM I1J1a-
HOM IIOITOTOBKH Ha TPEThEM IOy 0OY4YEHHUS B IEPBOM CEMECTPE.

1. Ilepe4eHb IUIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHHS NMPOTrPaAMMBbI
KAHIMJATCKOI0 3K3aMeHAa, COOTHECEHHBIX € IVIAHUPYEeMbIMH
pe3yJibTATAMHU OCBOEHHUS IPOrPaAMMBbI ACMPAHTYPbI
[To nToram ocBO€HUS IPOrPaMMBbl KaHAUAATCKOTO FK3aMeHa M0 MOAYJTI0 «ABTOMa-
TU3alMs U YIPaBJICHUE TEXHOJIOTMYECKUMHU MPOLECCAaMH U MPOU3BOJICTBAMUY» ACHUPAHT
JOJIKEH:
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MeTOABbI 3PPEKTUBHOTO HCIIOJIb30BAHMS
aBTOMAaTH3MPOBAHHBIX CHCTEM,
UCCIIe/IOBAaHUM,  HAINPaBICHHBIX  Ha
COBEpIIEHCTBOBAHNE  TIPOLECCOB U
MTOBBILLIECHHUE 3P HEKTUBHOCTH
WCTIOJIh30BAHUS TEXHHUECKUX CPEJICTB C
UCMOJIb30BaHUEM
aBTOMATH3MPOBAHHBIX  CHCTEM W
MOJICUCTEM;  HyTH  JUIsL  TIOMCKa
TEXHUYECKUX DPEUICHHH W Pa3paboOTKu
HOBBIX aBTOMaTHU3UPOBAHHBIX CHCTEM

HCIIOJIb30BaTh
CHUCTEMaTU3UPOBAHHBIA TOAXO U
METOJIOJIOTHIO aBTOMATH3allud U
YOPABICHHUS TEXHOJOTMYECKHUMU
MpoLEecCaMl U TNPOU3BOACTBAMHU
npu peleHnn HAYYHBIX,
TEXHUUYECKUX, (PyHIaMEHTAIbHBIX
u MIPUKJIATHBIX 3ajady,
pa3pabaTsiBaTh METObI
ABTOMATH3allMi W  yIPaBJICHUS
TE€XHOJOTUYECKUMHU ITPOLECCAMH U
MPOU3BOJCTBAMU

HaBBIKaMM aHaJIN3a U
CIIOCOOHOCTBIO K KOM-
IJIEKCHBIM ~ MCCIIeI0Ba-
HUSM U PEIICHUIO HAy4-
HBIX, TEXHHYECKHUX,
(byHIaMEHTAIbHBIX U
NPUKIAIHBIX 3a7ad B
oblacTH  aBTOMAaTH3a-
MU U YIIPABJICHUS TEX-
HOJIOTUYECKUMHU  TIPO-
[[eCCaMH M TPOU3BOJI-
CTBaMU

2. Copep:kaHne KaHIMIATCKOI0 K3aMeHa

PA3JEJ I

AOKCIIVIYATALMSA ABTOMATU3UPOBAHHBIX CUCTEM B AIIK)
CrpykrypHo-iornyeckas cxema AYTII.

OcHoBHbIe MOHSITUA U onpeaeeHus: AYTII, TexHonoruueckuit 0ObEKT yIpaB-

nenusi (TOVY), TexHoyiornueckue OOBEKTHI, aBTOMATU3UPOBAHHBIM TEXHOJIOTMYECKUN




komriieke (ATK), aBTomatu3upoBaHHasi cUCTEMa YIPABJICHUS TEXHOJOTUYECKUM MPO-
neccoM, 1enb pyaknuonupoanus AYTII, kputepuit ynpasiaenus AYTII, ACYTII kak
KOMITOHEHTHI 00I1IeH CUCTEMBI YIIPaBIEHUS MTPOILIECCAMM.

Knaccupukamusa AYTII: AYTII kak 00beKThI KiTacCU(DUKALIUH, TIETH KJ1acCudU-
kamuu AVYTIIL

Hasznauyenue, neab u pynkuun AYTII: nenn, pyakmun AV TII, moapaznenenue
bynxuii, ynpasistomias Gpyakius AY TIL, undopmannonnas pyakus AY TIL, otnnyn-
TeJbHbIE 0COOCHHOCTH, BcriomorarenabHbie pyHkiuu AYTIL.

Pexumbl peammzanun pynkomid AYTII: pexxum «coBeTunka, TMaloroBbId pe-
UM, PEKUM KOCBEHHOTO YIIPaBJICHUS, PEKUM MPSIMOTO (HEMOCPEICTBEHHOTO) yIpaBIie-
HUSL.

Hepapxus ynpasJjieHHs: TP OCHOBHBIX YPOBHS MEPApPXHH, CTPYKTypHas cxema
Uepapxuu, ypOBHU UEPAPXUH, I€ITEIILHOCTH YPOBHEH, aTpUOyThl BEPXHETO YPOBHS.

CrpykrypHo-iornyeckas cxema AYTII npu moceBe: anmapatHoe obOecrieue-
HUE, IPOrpaMMHOE 00ECIIeYeHHE, TEXHUYECKOE CPEACTBO, KPUTEPHH, BAPUAHTHI YIIPaB-
JICHUS, Hay4YHbIC 3aa4HU.

CrpykrypHo-norudeckas cxema AYTII npu BHeceHnu yno0OpeHuii: amnmapar-
HOe obOecrieyeHue, MporpaMMHOE 0OecrieueHNe, TEXHUUECKOEe CPEACTBO, KPUTEPUH, Ba-
PHAHTHI YIPABJICHUS, HAYYHBIE 3a1a4U.

IIporpammuoe u annapatHoe obecniedyenne AYTII: nporpammHoe obecrieue-
HUE, CpelCTBa OOHAPYKEHHUsI, anmnapaTHoe oOecreueHrne, TEXHUYECKOe CPeICTBO, B3au-
MOCBS$I3b, KDUTEPUU OLICHKH, BADUAHTHI BO3MOYKHBIX 3a1a4.

MetopnoJiorust padoTel aBTOMATH3MPOBAHHOM CHCTEMbI: B3aUMOCBA3b IIPO-
I'PaMMHOT0 U anapaTHOro ooecrneyeHus, opranu3aius padboTsl U HaJIa K, 3a/1a4u, KpH-
TE€PUH OLIEHKH, MOOMIIbHbIE TEXHUYECKUE CPENICTBA, CTAlMOHAPHBIE TEXHUUECKHUE Cpe/l-
CTBa, olleHka d(pexTuBHOCTH uctnoab3oBanus AYTIL.

Ipumepsr AYTII, 3a1eliCTBOBAHHBIX B C.-X NPOU3BOACTBE: UCIIOIb30BaHUE
AVYTII B TEXHOJOTHYECKUX MpoLEeccax 00pabOTKU MOYBBI, 3aIIUThl PACTEHU, ’KUBOTHO-
BOJICTBA, HAYYHBIE 3a/1a4H, [TyTH PEIIEHUS HAYYHBIX 3a7a4.

B3aumocBsa3p Mexay npous3BoaAcTBeHHbIMHM mnpoueccamu u AYTIL: crpyk-
TypHO-norudeckas cxema AYTII, nporpaMmmHoe obecniedeHue, anmaparHoe odecrede-
HUE, METO/IbI epeaaun HHPOPMAIUH, TEXHUUECKOE CPEACTBO, IPOU3BOACTBEHHBIHN MPO-
1ecc.

OcHoBHBIC MOKa3aTe M, yiaydmaemble ¢ nomomblo AYTII: nokazarenu pa-
601b1 MOOMIIBHBIX MTA, moka3arenu paboThl CTallMOHAPHBIX TEXHUYECKUX CPENICTB U
KOMILJIEKCOB, ITYTH YJIYYIIECHUS TTOKa3aTesnel, MeToabl ucnosb3oBanus AY TII.

DakTopbl, CIOCOOCTBYOIINE PA3BUTHIO HM(PPOBBIX TEXHOJIOTHH B CeJIbCKO-
X035liCTBEHHOM NMPOM3BOACTBE: OCOOEHHOCTH U CHenu(pUKa MPOU3BOJACTBEHHBIX MPO-



IIECCOB B CEJIbCKOM XO3SIICTBE, (DAKTOPHI, ONpEAesitone peHTabeIbHOCTh C.-X MpPel-
OPUATHUA.

MeTtomosiorusi pa3padoTKH anmapaTHoro oodecneveHusi AJs1 KOMOAHOBOM
YOOpKHU: KpUTEPUU OIICHKU PaObOThI 36pHOYOOPOYHOr0 KOMOaifHa, BO3MOKHOCTH JETEK-
TUPOBAHUS TIOTEPH, alllIapaTHOE OOECIICUCHHE, TATUNKOBAs CUCTEMA B KOMOaiiHe.

AJITOPUTM OPraHM3aNUM B 3aBUCHUMOCTH OT BHIA TEXHOJOTMYECKHUX MPoIlec-
COB: BHUJBl U OCOOCHHOCTH TEXHOJOTHYECKUX TPOIECCOB, KPUTEPUH OIICHKU PAOOTHI
AVYTII, BbIOOp MPOrpaMMHOIO U ammapaTHOro oOecrnedYeHus, BHIOOP TEXHUYECKUX
CPEACTB.

CTpYKTYpPHO-JI0THYeCKas CXeMa METO0B Pa3padoTKH anmapaTHoro odecme-
YeHHs I onpeaeeHns (PU3UKO-MEXaHUYECKUX CBOMCTB MaTepHasa: anmaparHoe
obecrieueHue mpoiecca onpeaesieHus: PU3NKo-MeXaHUUEeCKUX CBOMCTB MaTepuania, TeX-
HUYECKOE CPEACTBO, aJITOPUTM ACHCTBUM U yIIpaBICHUS MPOIIECCOM, BO3MOKHBIE BapH-
aHTBI UCIIOJIb30BAHMUSL.

Hay4ynblii moaxoa k pa3padoTke MeTOA0B onpeaejeHuss GU3NKoO-MexaHuve-
CKMX CBOICTB MaTepuaja: eI U 3aJadyd omnpeneieHus (PU3UKO-MEXaHUYECKUX
CBOMCTB MaTepuasa, METOJbl MoAOOpa ammapaTHOr0 U MPOTPaMMHOTO OOECTICUEHHS,
Mo100p TEXHUYECKOTO CPE/ICTBA.

JaTunkoBble cUCTeMBbI: pasHOBUAHOCTH cuctemM AYTII, Buabl JaTYNKOB, HAYY-
HBIN MOJX0/1 K UX MPUMEHEHUIO, KPUTEPUH OIICHKH PabOThl JaTYNKOBON CUCTEMBI, TEX-
HUYECKHUE CPECTBA.

AJITOPUTM COCTABJIEHUS KapPT YPOXKAWHOCTH: MPOrPAMMHOE U ammapaTHOe
oOecrieueHne CUCTEM JIsl CO3/IaHUs KapT YPOKaWHOCTH, HAYYHbIE 3a]]a4H CO3JJaHuUsI KapT
YPOKaUHOCTH.

Pa3padorka meroaoB opranuzanuu AYTII B 3aBUCHMOCTH OT BUAA TEXHOJI0-
THYeCKHUX MPOLECCOB: BUJbl TEXHOJOTMYECKUX MPOIIECCOB, OCOOEHHOCTH MPOTpaMM-
HOT'O U anmnapaTHOro 00ecreueHusi, B3aUMOCBSI3b, MPe00pa30BaHNE CUTHAJIA, TOCTAHOBKA
3a/1a4y Ipu pa3padOTKe METOJI0B OpraHU3all|H.

CTPYKTYPHO-JIOTHYECKHE CXeMbI allNAPATHOT0 00ecneYeHUs B TEXHOJI0Tnye-
CKMX Cpe/IcTBaX yXo0/a 3a MoceBaMM: MPOTPAMMHOE U amnmnapaTHOe 00eCIeYeHUE B TEX-
HOJIOTUYECKUX MPOIECCaX yXoja 3a MOCEBaMU, MOCTAHOBKA HAYYHBIX 3aj1ay, MOUCK pe-
IIEHUS] HAay4YHBIX 3a/lady, TEXHUYECKHE CPEJCTBA, KPUTEPUM OIIEHKA HCIOJIb30BAHUS
AVTIL

MarteMaTH4eckoe Mo1eJIUPOBaHME YPOKANHOCTH: (HAKTOPHI U YCIOBHUS, BIIUS-
IOIIME HA YPOXKAMHOCTD C.-X KYJIbTYp, NEPEeMEHHbIE, 0COOCHHOCTU UCII0JIb30BAHUS KOM-
0alfHOB, MaTeMaTHUYECKOE BhIpaXKEHUE JJISI MOJICTUPOBAHUS YPOKAMHOCTH, TOCTAaHOBKA
Hay4HBIX 3aJa4, TyTH PEUICHUS.

IHoka3zarean, moJy4YeHHbIe JATYUKAMH KAPTHPOBAHUA: KapTUPOBAHUE YpPO-
KAWHOCTH, 1IeTh M 33Ja49d KapTUPOBAHUS, MPOTPAMMHOE M amnmapaTHOe o0ecredeHue



KapTUPOBaHMs, TEXHUYECKHUE CPEACTBA, IOCTAHOBKA HAYYHBIX 3a]a4, IyTH PEILICHU.

Cxema u3mepeHusi 00bEéMa NMPOXOASIEro 3ePHa B dJieBaTOpe: MPOrpaMMHOE U
anmnapaTHoe oOecreueHue A n3MepeHus: 00bEMa, TEXHUYECKUE CPEJICTBA, IOCTAHOBKA
HAY4YHOM 3aJ1a4H.

CTpPYKTYpPHO-JIOTHYECKHE CXeMBbI ANNIAPATHOI0 o0ecreYeHnsl B TEXHOJIOTHYe-
CKHX Npoueccax KoM0OaiiHOBOIi yOOpPKH: ITpoliecChl KOMOAHOBOI yOOpKH, MpOrpamMm-
HOE U anmapatHoe obecredeHne, MOCTaHOBKA HAyYHBIX 3a7a4 U MYTH X PEIICHUS.

MeTon0J10rHsl MCIOJb30BAHUS ONTHYECKHX WM ONTOICKTPOHHBIX NATYH-
KOB: 33J]a4i NPUMEHEHHsI ONTUYECKUX M OITOIEKTPOHHBIX JAaTYUKOB, IMOCTAaHOBKA
Hay4HBIX 3a]]a4, IPOTPAMMHOE U allllapaTHOE 0OeCIieueHue, TEXHUUECKUE CPECTBA, KPU-
TEPUU OLICHKHU.

Hay4Hblii moaxox k Meroaam auddepeHupoOBaHHOIO0 BHECEHHUs YI00peHMI:
MIOCTAaHOBKA HAYYHBIX 3a7a4 Npu JudpepeHIrnpoBaHHOM BHECEHUH yIO0OpEHHI, KpUTE-
puu oueHku padotsl AYTII npu nuddepeHnrpoBaHHOM BHECEHUU YIOOpPEHUIA, TPO-
IPaMMHOE U almapaTHOE 00ecIieueHHeE.

CTpPYKTYpPHO-JIOTHYECKHE CXEMBbI ANMAPATHOI0 o0ecIeYeHnsl B TEXHOJIOrnYe-
CKHMX IpPOLeccax ’KUBOTHOBOJACTBA: TEXHOJIOIMYECKUE MPOLECCHl B )KUBOTHOBOJICTBE,
IpPOrpaMMHOE UM amnmnapaTHOe oOecreueHne, TEXHUYECKUE CPECTBA, KPUTEPUU OLICHKH
MCIIOJIb30BaHUs, TOCTAHOBKA HAYYHBIX 33/1a4 U IyTH UX PELICHUS.

MeToago10ruyecKue 3a1a44 AJIA TOYHOI0 3eMJIeeJIusl: BUAbl TOYHOTO 3€MJIE-
JeNusl, HAyYHbIE 3a/1a4, IyTH pelIeHus, KpuTepuu 3PPEeKTUBHOTO UCTIOIb30BAHUS TEX-
HAYECKUX CPEJICTB.

AHAJM3 NPOrPaMMHOI0 ofecrnedyeHus A TOYHOTO 3eMJle/leJINs: MIaTPOpPMbI
JUIS CO3JJaHUsI IPOrPAaMMHOr0 OOECIeueHusl, A3bIKU NPOTrPAMMUPOBAHMS, TEXHUUECKHE
CpeacTBa.

Kpurepuu oueHKH npou3BOACTBEHHBIX NpoueccoB MoOMJIbHbIX MTA: skc-
rryatauroHHble nokazatenu MTA, nogbop MTA B 3aBUCUMOCTH OT YCJIOBHM HX 3KC-
IUTyaTalyu.

Metononorus cucrembl Optimal Lines: mporpammHoe 1 anmapatHoe odecreye-
HUE CUCTEMBI, TEXHUYECKUE CPEICTBA, HAYUYHBIE 3a/1a4l, KpUTEPUH OLIEHKH.

O0ocHOBaHMEe HAYYHOI HOBHM3HbI NIPU KAPTUPOBAHUM MOJIEi: 1IN U 3aa41
KapTUPOBAHUS MOJIEW, TOCTAHOBKA HAYYHBIX 3a/a4, aHAJIN3 KAPTUPOBAHUS.

IIpumenenne natunkoBoi cucreMbl MiniVeg N npu pemeHnu HAyYHBIX 3a-
JAa4: KPUTEPHUH OLIEHKU MCIOJIb30BAHUSI CUCTEMBI, IPOIPAMMHOE U armapaTHoe odecre-
YEHUE, TOCTAHOBKA HAYYHBIX 3a/1a4, TEXHUYECKUE CPEACTBA.

Teopernueckoe 000CHOBaHHE BbIOOPA CBEPTOYHOM HEHPOHHOM CETH: IOCTA-



HOBKA Hay4YHOM 3a/1a4u, 000p MPOrpaMMHOTI0O U annapaTHOro 00ecneYeHus, TeXHU4Ie-
CKHE CPEACTBA, KPUTEPUHU OIIEHKU MCIIOJIb30BAHUS CBEPTOUHON HEHPOHHOM CETH.

PA3JIEJI |1 (OKCIHEPTHAS OHEHKA KAYECTBA PABOT
AT'POPOBOTOTEXHUYECKHUX CPEJACTB U KOMIIVIEKCOB)

AJITOPUTM BBINOJHEHUS TEXHOJOTHYECKMX Olepanuii, OCHOBAaHHBII Ha CO-
Omonenun arporexunyeckux TpedoBanuii m I'OCToB: arporexHnuyeckue TpeOoBa-
HUSl, IPEABABIISIEMbIE K BBIMOJHEHUIO TEXHOJIOTMUYECKUX OIepaluii, IpUIruHbI C0CcO0-
CTBYIOIIME HAPYIICHUIO arpoTpeOOBaHUM, OMEPAIMOHHO-TEXHOJOTUYECKUE KapThl Ha
BO3/IEJIBIBAHUE U YOOPKY C.-X KYJBTYP.

Pa3paboTka ajropurMa Ha napajjieJ;ibHOe BOKICHHE ArPeraTos ¢ UCIO0JIb30-
BaHHEM CHCTeMbI napauieibHoro Boxaenust AgGPS EZ-Guide 250: 3agaun napai-
JIENBHOTO BOK/ICHHSI, IPOIrPAMMHOE U anilapaTHOE 00ecrieYeHne, TEXHUYECKHE CPEJICTBA,
KPUTEPUU OLICHKHU.

HayuyHblii moaxoa K MeTrogaM MOHHMTOPHMHIA CEJIbCKOXO3SIICTBEHHOW Tex-
HHMKH: METOJbl MOHUTOPUHIA, OCOOCHHOCTH U OpraHMU3alisi MOHUTOPHHIA, POTrpaMM-
HOE U armnapaTtHoe o0ecredeHne, TEXHUUECKHE CPEICTBA, KPUTEPUU OLIEHKH, IIOCTaHOBKA
Hay4HBIX 3a7a4.

Pa3HoBuaHOCTH HU(POBBIX TEXHOJIOTIHH «YMHOTI0 3eMJIeAe/us»: Kiaccupuka-
1Y HUPPOBBIX TEXHOJOTUH, 33a/1a4yd UU(POBBIX TEXHOJIOTHM, KPUTEPUHU OLIEHKH, MPO-
IPaMMHOE U armnapaTHOE 00ecrieYeHue.

Hacrpoiika miemMa BUPTYaJibHOM peajibHOCTH. HacTpoiika nmpoekra Gear VR,
HacTpoiika riaodansHoro MeHIo Gear VR, rimobanbHOe MEHI0O U3MEHEHHUS MaTepuaioB
Gear VR.

MeTomoJiorusi HCNMOJIb30BaHUsI cHCTeMbl ENViro Scan: Hay4Hble OCHOBBI HC-
MOJIb30BaHUS MTPOrpaMMbl, MPOTPAMMHOE U anmnaparHoe o0ecreueHre, onpeiesieHue co-
JepKaHUs OPTaHUYECKON CyOCTaHIIMU WM TyMyca B TOYBE, KPUTEPUU OLIEHKH CUCTEMBI.

IpyuHuun padoTsl anmapaTHoro odecneyeHuss HA OCHOBe peduieKIUM CBeTa
WIN JIa3ePHBIX JIy4Yeii: MOCTaHOBKA HAYYHBIX 3aJa4 IIPU ONpPEACICHUH 103 a30Ta U pe-
T'YJISITOPOB POCTa, MPOTPaMMHOE U anmnapaTHoe oOecreyeHne, TEXHUYECKUE CPe/ICTBa.

Teoperuyeckne 0OCHOBBI CO3JaHMSA BUPTYaJIbHOM PeaJbHOCTH C HCIOJIb30Ba-
Huem Unreal Engine 4: B3aumo/ieiicTBie Ha OCHOBE TPACCUPOBKH, TEICOPTAIIUS, TPpa-
¢duka nBmwxenus u 2 D-untepdericel ¢ monp3oBatenem B Unreal.

Opranuszanus padoTsl gaTunkoBoii cucrembl MiniVeg N: opranuzanus pa-
O0TBI CUCTEMBI, MPOTPAMMHOE U allapaTHOE 0OecieueHre, TOCTAaHOBKA HAYYHBIX 33]1ay,
KPUTEPHUH OLIEHKH HCIOJIb30BAHUS CUCTEMBI.

IIpukjagabie MeTOAbI MOAM(PUKANMH NAPAJICJIBHOT0 BOKACHHUSA: IPOIPAMM-



HOE U anmnapaTtHoe o0ecreueHne, TEXHUUECKUE CPEeICTBA, KPUTEPUU OLIEHKH pabOThl CH-
CTEMBI.

Ucnoan3oBanue cucreM GPS/GLONASS TexHukM: cTpaHa-pa3pabOTUHK,
OPUHIMI pabOThl CUCTEMBI, BHIYMCICHHUS] KOOPAUHAT U CKOPOCTH JIBUKEHUS HAOJI0/1a-
TeJsl, KOJIMYECTBO CIYTHUKOB HAa TEKYIIUI NEPHOJ, KOJIMYECTBO OCHOBHBIX U PE3EPBHBIX
CIyTHHKOB, YPOBEHb TOUHOCTH.

MeToabl MCOAb30BAHUSA HABUIALMOHHOM cucTeMbl «ABTOI'PA®)»: cTpaHa-
pa3pabOTUMK, CTaHIAPThl MPUMEHEHHS JJIsi CUCTEM CIYTHUKOBOM HAaBHUTallUU CEllb-
XO3TE€XHUKHU, OCHOBHBIE TEXHUYECKHE MOJICUCTEMBI K METOJI0JIOTHSI UCTIOJIb30BAHMS.

Cucrema ynpasienns AGROCOM OUTBACK S LITE: nporpammHoe 1 ar-
napaTHoe oOecrieueHrne, Hay4Hble 3a/1a4, OpTaHu3aIus yIPaBICHUS.

Hay4yHo0-000CHOBaHHBIN MMOAX0J K MOHUTOPUHIY (PYHKIIMOHMPOBAHMS aArpo-
POOOTOTEXHHMYECKUX CPEACTB M KOMILIEKCOB: METOJ0JOTUSI HU(PPOBBIX TEXHOJIOTUN
CMHTEIIEKTYaJIbHOTO 3€MJIEICNINS», CTPYKTYPHBIE CXEMbl MOHUTOPHUHIA ISl KOHTPOJIS
MIPOU3BOICTBEHHBIX IIPOLIECCOB.

AJITOPUTM HMCIOJIL30BAHUS TaTYHKOBOI cucTtemMbl MiniVeg N: cucremarusa-
s garaukoB Crop Circle Sensor, naTunkoB U1t OnpeeeHHs CONPOTUBIICHHS cTeOIIe-
CTOEB U3TUOY, NTaTYUKU /I KOMIIBIOTEPHOTO MOHUTOPUHTA U COCTABJICHUS KapT ypOxKai-
HOCTH.

HayuyHo0-000CHOBaAHHBIA MOAX0J K CHCTEMaM TOYHOro 3emuenenus (AMS)
John Deere Auto Trac Universal 300, Auto Trac Controller: cucremarnzanus TexHu-
YECKUX CPEJICTB, 3a/1a4d UCIOJIb30BaHUSI CUCTEMbI, HAYYHBINA MOAXO/.

CTpyKTypHO-(pYHKIIHOHAIbLHAA cxemMa cucTteMbl Agrocom Outback S Lite:
MIPOTPaMMHOE U anmapaTHOe 00EeCIeUeHre, OpraHbl YIPaBIEHUs, TOCTAHOBKA HAYYHBIX
3a/1ay.

AJITOPUTMBI CHCTeMbI KOHTPOJs Triay0uHbl o0padoTrku mouBsl TDC: mpo-
IrPaMMHOE U armapaTHoe o0ecreuyeHrne, KpUTEPUN OLIEHKH CHUCTEMBbI, IOCTAHOBKA Hay4-
HBIX 3a/1a4, TEXHUYECKOE CPE/ICTRBO.

Metongosioruss  koopaunuposanHoro  ymnpasjaenuss JOHN DEERE
MACHINESYNC: nporpamMmMmHOe 1 amnmapaTHOe o0ecriedeHre, TEXHUYECKOe CPEICTBO,
KPUTEPHUH OLICHKHU, TOCTAHOBKA HayYHBIX 3a]a4.

MeTtoauka nporpammupoBanusi C++: ornepaTopsl, O0BSBICHUS, yKa3aTeIH.

Onepauuu 11 padoThl ¢ JUHAMUYECKON NAMSATHIO: ONEPALIMY BbIACICHUS T1a-
MSITH, OTIEpalIMK BEICBOOOKICHHS TTAMSATH.

IIpaBuia npeo0pazoBaHusl CTAHAAPTHBIX THNOB: QYHKIIMH, SIBHBIE PEe0Opa3o-
BaHMsI, HESIBHbIE MPE0OPa30BaHUsl CTAHIAPTHBIX 0a30BBIX TUIIOB, MPEOOpPa30BaHUE MPO-
M3BOJHBIX CTAHIAPTHBIX TUIIOB.

MeTopnoJiorust MCHoJb30BaHUusI 0OPTOBOro KoOMIbOTepa Amaspray+ mias
onpsicKkuBaTeass AmMazone: mporpaMMHOE U anlapaTHOe 00ECIeYeHHE, TEXHUYECKOE



CpPEICTBO, MOCTAHOBKA HAYUYHBIX 3a/1a4.

AJITOPUTM TNPEeIyCTAHOBKH W HCIOJb30BaHMSI OOPTOBOI0 KOMIbIOTEpPa
Amaspray+ Ha 0a3e onpbICKMBAaTEJIsi Amazone: IporpaMMHOE U arapaTHoe odecre-
YEHHE, B3aUMOCBS3b MTAPAMETPOB, TEXHUUYECKOE CPEICTBO, TOCTAHOBKA 3aJ]1ad UCCIIE0-
BaHMU.

IMpuxiagabie MeTOABI MCHOJB30BAHUS CTEHIA JAJIS YIPaBJICHHUSA CEKIUSAMU
ONpPBICKMBATEJeH: CTPYKTYPHO-(PYHKIIMOHAJIbHASL CXEMa, MPOrPAMMHOE U alllapaTHOe
obecrieueHne, B3aMMOCBSI3b MMapaMETPOB, MIOCTAHOBKA HAYYHBIX 3a]1a4.

3. CTpyKTypa KaHIAUAATCKOr0 K3aMeHa

JK3aMeH IIPOBOJIUTCS B YCTHOM (hopMe U BKITFOYAET TPH BOIIpoOca:

1 Bompoc — u3 pazaena «KCIryaralys aBTOMaTU3UPOBaHHBIX cucTeM B AITKY,

2 BOTIPOC — U3 pazjena «DKCIepTHAS OIEHKa KadecTBa paboT arpopoOOTOTEXHHU-
YECKHUX CPEJICTB U KOMILJIEKCOBY,

3 Bompoc — 13 00J1aCTH HAYYHOTO 3HAHUS, KOTOpas COOTBETCTBYET TEME JUCCEPTa-
MU acTiUpaHTa (Ha COMCKAHUE YUYEHOW CTETCHU KaHIHU1aTa HayK).

HeoOxonumocTh B mepeciauyd KaHAUAATCKOTO JK3aMEHa «ABTOMATH3alUs U
ylpaBjieHUEe TEeXHOJOTHYECKMMHU TMpPoleccaMu M NPOU3BOACTBAMM» BO3HUKACT
TOJIBKO MPU CMEHE OTPaCiy HaAyKH, IO KOTOPOH IJIAHUPYETCS TUCCEPTAIMOHHOE UCCIIe-
JIOBAaHUE acIIMpPaHTA.

Kpurepuii oueHKH NpPOMEKYTOYHOT0 KOHTPOJIS

Or1eHKa 5 «OTJIMYHO» CTaBUTCS, €CJIA ACTIUPAHT:

- IEMOHCTPHUPYET ITyOOKHE 3HAHMS POTPAMMHOTO MaTepHara;

- HCUEPIBIBAIOILIE, TTOCIIEIOBATEIHLHO, TPAMOTHO U JIOTUYECKHU CTPOMHO M3J1araet Mmpo-
IrpaMMHBIN MaTepua, He 3aTPYIHSSACH C OTBETOM MPU BUJIOM3MEHEHUH 3aJaHUs;
CBOOOHO CIPABJISIETCS C PEIICHUEM CUTYAIIMOHHBIX U MPAKTUYECKUX 33]1a4;
rpaMOTHO 00OCHOBBIBAET MPUHSATHIC PEIICHMUS,
CaMOCTOSITENIbHO 0000IIIaeT U U3JIaraeT Marepua, He TOMycKasl OIMOOK;
CBOOOZHO OIMEPUPYET OCHOBHBIMU TEOPETHUECKUMHU TOJIOKEHUSIMH TIO TTpoliieMa-
THUKE U3J1araéMoro MaTepuara.

OneHka 4 «XOpOIL0» CTABUTCS, €CIIN ACHTUPAHT:

- IEMOHCTPHUPYET JOCTATOUHBIE 3HAHUS IPOTPAMMHOTO MaTepHaa;

- TPaMOTHO M MO CYIIECTBY M3J1aracT MPOrpaMMHbIA MaTepual, He JOIMYCKAeT CyIlle-
CTBEHHBIX HETOYHOCTEH MPH OTBETE HA BOIPOC;

- MIPaBWJIBHO MIPUMEHSIET TEOPETUUECKUE TIOJIOKEHHSI IPU PEIICHUN CUTYAlIMOHHBIX U



MPAKTUYECKHUX 33]1a4;

- CaMOCTOSITEIbHO 0000IIACT M U3JIaraeT MaTepHrall, He JJOIMYCKasl CyIICCTBECHHBIX OIIIH-
OOK.

OrieHKa 3 «yJI0BJICTBOPUTEIILHOY» CTABUTCS, €CIIN aCTIUPAHT:

- M3J1araeT OCHOBHOM IMPOTPaMMHBIH MaTepHrall, HO HE 3HACT OT/ICJIbHBIX JICTAJICH;

- JIOITyCKaeT HETOYHOCTH, HEKOPPEKTHBIC (POPMYITUPOBKH, HAPYIIIACT MOCIICTOBATEIIb-
HOCTb B U3JI0’KEHHHU MPOIPAMMHOI0 MaTepraa;

- MCIIBITHIBAET TPYAHOCTH IPH PEIICHHH CUTYAIIMOHHBIX U MIPAKTHYECKUX 3a/1aY.

OrieHKa 2 «HEYIOBICTBOPUTEIHLHOY CTABUTCS, €CIM aCITUPAHT:

- He 3HAeT 3HAYMTEIbHON YaCTH MIPOrPaMMHOIO MaTepHaa;

- JIOIyCKaeT IPyObIe OIIMOKH IPHU U3JI0KEHUH MPOrPAMMHOI0 MaTepuraa;

- ¢ OOJIBIIMMH 3aTPYAHECHUSAMH PEIIaCT CUTYAI[MOHHBIC M IPAKTUICCKHE 3a/1auu.

Pe3ysibTaThl KAHIMAATCKOI0 IK3aMeHa 0(hopMIISIIOTCSI POTOKO0JIOM (IIPUJIO-

xenue 1).

Bonpocsl kK KAHAMIATCKOMY IK3aMEHY
1. CrpykrypHo-noruueckast cxema AVYIIT: ocHOBHbIE MOHATHUS U ONpeEee-

HUSL.

Knaccuduxanus AYTIL.

Ha3nauenue, uenp u pynkuuu AYTIL

Pexxumebl peanuzanun pynkuuid AYTIL

Wepapxus ynpaBieHus.

CrpykrypHo-noruueckas cxema AYTII npu nocese.
CrpykrypHo-noruyeckas cxema AYTII npu BHeceHnn yao0peHHiA.
[Iporpammuoe u anmapatnoe odecrieuenue AYTIL.

© oo No Ok~ WDN

Mertononorust paboThl aBTOMAaTU3UPOBAHHON CUCTEMBI.

10. IIpumepsr AYTII, 3aa€iicTBOBaHHBIX B C.-X MPOU3BOJCTBE.
11. B3zaumocBs3b MEX]y NPOU3BOJCTBEHHbIMU TTporieccamu 1 AYTII.
12. OcHoBHBIE TIOKa3aTeNH, yay4lnaemble ¢ momomsio AYTII.

13. ®dakTophbl, CHOCOOCTBYIOIINE PA3BUTHIO ITU(MPOBBIX TEXHOJIOTUN B CEIIHCKO-
XO035IUCTBEHHOM ITPOU3BOJICTBE.
14. Metononorusi pa3pabOTKX amnmapaTHOrO oOecredeHus it KOMOAHOBOM



yOOpKH.

15. Ausroput™m opraHuzanuu B 3aBUCHUMOCTH OT BUJA TEXHOJOTHYECKOTO IMpPO-
ecca.

16. CtpykTypHO-JIOTHMUYECKasi CXeMa METOJI0B pa3padOTKH armapaTHOro obecre-
YeHUs [ OnpeieieHnus (PU3NKOo-MEXaHNUYEeCKHX CBOMCTB MaTepHaa.

17. Hayunslif mogxon K pa3paboTKe METO/I0B onpeaeneHus: Gu3nKo-MexaHnue-
CKMX CBOWMCTB MaTepuaa.

18. JlaTYMKOBBIC CUCTEMBI.

19. Auroputm cocTaBieHUs KapT ypOKaitHOCTH.

20. Paszpabotka MetonoB opranuzanud AYTII B 3aBUCMMOCTH OT BHJIa TEXHO-
JIOTUYECKHUX MPOLECCOB.

21. CTpyKTypHO-TIOTHYECKHE CXEMBI alllapaTHOTO O0OECTICUeHUsI B TEXHOJIOTH-
YEeCKUX CPEJICTBAX yXoJa 3a MOCEBaMHU.

22. MaremaTHuecKkoe MOJCITUPOBAHHIE YPOKAMHOCTH.

23. Iloka3arenu, MOMy4YEeHHBIE NaTYMKAMU KapTUPOBAHMS.

24. (CxeMma u3MepeHus 00bEMa MPOXOISIIETO 3epHa B dJIeBaTOpeE.

25. CTpyKTypHO-JIOTUYECKHE CXEMBbI allllapaTHOTO O0ECIEeUeHUs] B TEXHOJIOTH-
YeCKHUX Ipoleccax KoMOaitHOBOM yOOPKH.

26. MeTo10I0THS UCTIOIF30BAHMUS ONITUYECKUX U OMITOAIEKTPOHHBIX JaTUHUKOB.

27. Hayunsrit mogxon k Metoaa nudGepeHITMPOBAHHOTO BHECCHHS YI00pEHUH.

28. CTpyKTypHO-JTIOTHYECKHE CXEMBI allapaTHOTO 00EeCTIeUeHUs] B TEXHOJIOTH-
YEeCKHUX MPOoIeccax KUBOTHOBOJICTBA.

29. Metononorudeckue 3aa4uu Il TOYHOTO 3eMIIEIETIHSI.

30.  Amnanu3s nmporpaMMHOTO oOecreueHus JUisl TOYHOTO 3eMJICIEIIHA.

31. Kpurepuu OlleHKH MPOU3BOJICTBEHHBIX MPOIIECCOB MOOMIBHBIX MTA.

32. Merononorus cuctembr Optimal Lines.

33. OOocHOBaHWE HAYYHOW HOBHU3HBI IIPH KAPTUPOBAHUU TIOJIEH.

34. Ilpumenenue natunkoBoi cuctembl MiniVeg N npu pelieHun Hay4HbIX 3a-
aad.

35. Teopernyeckoe 000CHOBaHUE BbIOOPA CBEPTOYHOM HEUPOHHOU CETH.

36. AJTOpPUTM BBIMOJTHEHUS! TEXHOJIOTHYECKUX Oleparuii, OCHOBAaHHBIN Ha CO-
omonennn arporexuudeckux Tpedosanuii u 'OCTos.

37. Pa3zpaboTka anroput™a Ha MapajieIbHOE BOXKACHHE arperaToB C UCIOJIb30-
BaHUEM CHUCTEMBI MmapauieiabHoro Boxxaenus AgGPS EZ-Guide 250.

38. HayuHbléi OAX0J K METOJaM MOHUTOPHHTA CEIHCKOXO3SMCTBEHHOU TEX-
HUKH.

39. PaznoBuAHOCTH HU(POBBIX TEXHOJOTUIN «YMHOTO 3€MJICACTHUS.

40. Hacrpoiika nieMa BUpTyadbHOM PEaIbHOCTH.

41. MeTomonorus MCIoab30BaHus cucTeMbsl Enviro Scan.

42. Tlpunuun paGoTsl anmapaTHOro odecredeHusi Ha OCHOBE peQUIeKINH CBETa
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WIH JIA3€pPHBIX JTy4eH.

43. TeopeTtuyeckre OCHOBBI CO3[aHUsI BUPTYaIbHOUN PEaibHOCTHU C UCTIOIb30Ba-
auem Unreal Engine 4.

44, Opranuszaiys padoThl gaTurkoBoi cuctemsl MiniVeg N.

45. Ilpukmagabie METOABI MOAUGDUKAIINY MAPAUICTIEHOTO BOXKICHHUS.

46. Hcnons3oBanue cuctembl GPS/GLONASS Texnuku.

47. Metoapl UCIIOJIb30BaHU HaBUTAIMOHHON cucTeMbl «ABTOI PA D).

48. Cucrema ynpasienuss AGROCOM OUTBACK S LITE.

49. Hay4H0-000CHOBaHHBIN MOAXO0 K MOHUTOPUHTY (YHKIIMOHUPOBAHUS arpo-
POOOTOTEXHUYECKUX CPENICTB U KOMILIEKCOB.

50. ANropuT™ MCHOJIB30BaHUsA AaTYMKOBOM cuctembl MiniVeg N.

51. HayuyH0-000CHOBaHHBIN MOAXOJ K cCHCTeMaM TOYHOro 3emiienenus (AMS)
John Deere Auto Trac Universal 300, Auto Trac Controller.

52. CrpykrypHO-QYyHKIHOHAIBHAS cxema cucteMbl Agrocom Outback S Lite.

53.  ANTrOopUTMBI CUCTEMBI KOHTPOJIS TITyOnHBI 00paboTku moussl TDC.

54. Merononoruss  koopauHupoBanHoro  ympasienus JOHN  DEERE
MACHINESYNC.

55.  Meronuka nporpammupoBanus C++.

56. Omneparuu ajs paboOThI ¢ TMHAMUYECKON TaMATHIO.

57. TlpaBuna nmpeoOpa3oBaHus CTaHAAPTHBIX TUIIOB.

58. Meromonoruss MCIONB30BaHUSA OOPTOBOTO KOMIIbIOTEpa Amaspray+ s
onpsIcKuBarenss Amazone.

59. Anroput™M mnpeayCTaHOBKM M HCIOJB30BaHHS OOPTOBOIO KOMITbIOTEpA
Amaspray+ Ha 0a3ze onpsickuBaresns Amazone.

60. IlpuxnamgHble METOABI MCTOIB30BAHMS CTEHIA JJIS YIPABICHUS CEKIIUSIMHU
ONPBICKUBATEIIEH.

5. YueOHO-MeTOoAM4YECKOE U MH(POPMAIIMOHHOE 00ecTiedeHue

a) OCHOBHas JuTepaTypa

bapckuii A.b. Jlornueckue Heiiponnsie cetu / A.b. bapckuii — M.: HanimoHabHbIM
OtkpoiTeit YHuBepcuteT «MHTYUTY, 2016.

Kpyrnos B.B. MckyccTBeHHbIe HelipoHHBIE ceTH. Teopus u npaktuka / B.B. Kpyr-
noB, B.B. bopucoB — 2-e¢ u3n. crepeorun. — M.: I'opsuas munaus-Tenexkom, 2022, — 383
C.: WL

Tpydnsax E.B. Unrennexryanbubie Texundeckue cpeacta AlIK : yue6. mocobue
: E.B. Tpydask, E.U. Tpyounun. — Kpacuomap, Ky6I'AY, 2016. — 266 c.

0) IONOJTHUTEIbHAS JTUTEepaTypa
Becenko H.W. Unreal Engine VR s pa3padoTtunkos / Muta Makeddpu ; [mep. ¢
anri. H.M. Becenko, O.B. MakcumenkoBoi, A.A. Hezananosa]. — MockBa : DKcMo,
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2019. — 256 c.

Peitznun B.U. S3bik C++ u nporpammupoBaHue He HEM: yueOHoe ocodue / B.1.
Peitznun ; ToMCKUi MOTUTEXHUYECKUI YHUBEPCUTET. — 3-¢ U3, iepepad. — Tomck : M3 a-
BO TOMCKOro moJIMTeEXHUYECKOro yHuBepcurera, 2021. — 208 c.

CrapueB A.C. PecypcocOeperaromiasi TEXHOJIOTHS JUIsl BO3JIETbIBAaHUS U YOOPKHU

CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp : yueb.-merof. nocobue : A.C. Crapues [u np.]. —
®I'OY BO «Caparosckuii ['’AY» Caparos, 2017. — 68 c.

8) pecypcvl UHGOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU cemu « Mnmeprem»
OnekrponHas Oubimoreka auccepranuii PI'b - http://diss.rsl.ru/
DnekTpoHHas OubnroTeka BaBrmitoBckoro yHUBepcuTeTa- http://library.sgau.ru
DnekTpoHHO-0MOMMoTeuHas cucrema IPRBOOKS - http://www.iprbookshop.ru/
DIeKTPOHHO-0MOIMoTeYHas cuctema Znanium - http://znanium.com/
DnexTpouHbie nHbopMatmonnsie pecypesl ITHCXB - http://www.cnshb.ru/
Hayunas snexktponHas oudmuoreka - https://elibrary.ru/defaultx.asp

F) MCPHUOINICCKUC U3 aaHUA

Kypnan «/lokmnansr Akagemun Hayk»
http://www.naukaran.com/zhurnali/katalog/doklady-ran-1

,Z[) 0asbl JaHHBIX U TIONUCKOBBIC CUCTCMBbI

https://www.yandex.ru/

https://www.google.ru/

https://scholar.google.ru/

¢) uH(OpPMaIlMOHHBIE TEXHOJIOTUH, UCTIOIb3YEMbIE MPU OCYIIECTBICHUN 00Pa30-
BaTEJIBLHOTO IpoLecca:

e  HH(OPMAIMOHHO-CIIPABOYHBIC CUCTEMBI:

http://1000gost.ru/

Paccmompeno u oooopeno na 3acedanuu
kagedpul « Texnuueckoe obecneuenue AIIK»
«22» aneaps 2026 2 (npomoxon Ne 2)
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puiaoxenne 1

MUHHCTEPCTBO HAYKH U BBICIIIETO 00pa30BaHUS yTBEP}KI{ ARO
Poccuiickoit ®enepanuun
®denepalbHOE rOCYAAPCTBEHHOE
Aep yAap Pextop ®I'bOY BO
010/PKETHOE 00pa30BaTENbHOE YUPEKICHNE 8
BBICLIETO 0OPa30BaHUs Basmitosckuit YHUBCPCUTET

CapaToBcKuii roCyJapCTBEHHBIN
YHHUBEPCUTET F€HETHUKH,

OMOTEXHOIOTUU U UHXKEHEPUU JI.A. CooBbEB
nmenn H.M. BaBuioBa
(®I'bOY BO BaBuitoBCcKmii yHUBEPCHUTET)
[p-xt M [etpa Cronpmuna, 371 4, cTp 3,
r. Caparos, 410012
(hakc: (8452) 23-47-81, Ten.: 23-32-92
e-mail: rector@vavilovsar.ru

« » TI.

ITPOTOKOJI Ne
3acc1aHus 3K3aMCHaHI/IOHHOﬁ KOMHUCCUH
OT « » T.
CocTaB KOMHUCCHUM: (yTBepxkaeH npukazoM Ne  -OJ1 om 20 2):
— 0-p . Hayk, npogeccop xagh. « » (npedcedamens),
—0-p . Hayk, npogheccop xkagh. « », —
0-p Hayk, npogheccop kag. « », — KaHO. . HayK,
doyenm kag. « »

CJIVIIAJIN: ITpuem KaHAMAATCKOTO SK3aMEHa MO JUCHUILINHE
Hayunasn cneyuanvnocms 0.0.0.
oT

(pamuus, ums, OTYECTBO)
Ha sk3amene OblM 3aaHBI CJICTYIONINE BOTIPOCHI:

ITIOCTAHOBMJIN: Cuntath, 4TO
craj(a) sK3aMeH C OICHKOM

Ilpeoceoamens IK3amMeHAUUOHHOU KOMUCCUU: ®.1.0
Ynenwl IK3AMEHAUUOHHOU KOMUCCUUL: ®.1.0
®.1N.0
®.1.0
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