HAIIMOHAJIbHASL AKAJTEMHUS HAYK KBIPITBI3CKOM PECIYBJIUKH

NHCTUTYT MAILIMHOBEJAEHNA 1 ABTOMATHKU

KAJIEHJIAPHBIE IIJIAHBI HUP
Ha 2022 roj Mo MPoeKTaM:

Pa3paborka ¢HU3MKO-TEXHHYECKMX HHTENJIEKTYAJbHBIX CHCTeM HHM(QPOBU3ALMU Ie03KO0JOrH4ecKoro
mounutopunra B Keipreizckoii Pecmydmnke (peructpammonssiii Ne 0007732, Hay4HBIN PYKOBOIUTENH 1I.T.H.,
npodeccop W.B. Bpskun)

HccaenoBanne u pa3padoTka cucTeM YHPaBJeHHUS CJI0KHBIMU THUHAMHYECKMMH 00beKTaMHU: NPo0dJieMbl
CTA0MJIN3AaH, CAMOOPIaHM3ALMH, ONTUMM3AINHU U aganTanun (peructparuoHusiil Ne 0007733, HaydHbIiH
pykoBoauTens 1.T.H. bakacoa A.B.)

Pazpaborka MeTo10B M HU(POBBIX TEXHOJOTUH MJIfl CO3AaHUsI HHPOPMALMOHHOI CHUCTeMbl YIIPABJIeHUS
NMOTepsiMH  JIEKTPO3HEPruHH B  paclpeleTHTEIbHBIX JJEKTPUYECKHX ceTsAX (PerucTparroHHBINA
Ne 0007734, nayunslii pykoBoguresns 1.1.H. Omopos T.T., naboparopust AUC)

Pa3paborka MeTo0B OLeHKM TIpPy0OCTH JMHAMMYECKHUX CHCTEM /sl NPOTrHO3UPOBAHMA KaTacTpod
(oudypkanmii) W ynpaBieHHs CHHEPreTHYeCKMMH IMpoOIlecCAMH M CHCTeMaMH (PETUCTPAIlHOHHBIN
Ne 0007778, wayunsiii pykoBoaureis 1.1.H. Omopos P.O., naboparopus CXJIC)

HccenenoBanue, co3qaHue M COBEPIICHCTBOBAHHME JHEPro- M MaTepuajiocOeperaoliux MAIIMH H
000pyIOBaHUS /ISl MPOMBIILIEHHOCTH, CTPOMTENLCTBA M CEIBCKOr0 XO03siiicTBa (PErHCTPAHOHHBIHN
Ne 0007731, Hayunsblii pykoBoauresns 1.1.H. Cynrananues b.C.)



HPOEKT

HAYYHO-VCCJIEJIOBATEJILCKOM PABOTHI

PABPABOTKA ®U3UKO-TEXHUYECKHUX
HUHTEJUVIEKTYAJIBHBIX CUCTEM HU®POBU3AIINU 'EOIKOJOI'MYECKOTO MOHUTOPHHI'A
B KbIPT'BI3CKOM PECITYBJIMKE

PA3JIEJI 1. PASPABOTKA IU®POBBIX ITOJICUCTEM PETMCTPAILIMU U KOHTPOJISI IEPBUYHOM
T'EODKOJOTMYECKON NHO®OPMAILINH

Haspanue
Cpoxn .
Ne HaumeHoBaHue 3TAaNOB NPOEKTa HMCIOJTHEHH Owmmnaembie TIOApA3CACHIM 1
o pe3yJIbTaThl D.N.0. 5
HCIOJIHUTeJIel

1 | Pa3paboTka HEOOXOIMMBIX HHTEP(EHCHBIX I - 11l xB. CTpyKTypHBIE U Jlabopatopus
moayneit LHITPK u cootBercTBytOmIETO (GyHKINOHATBHEIC «MHbOopMaoHHO-
CHUCTEMHOT'0 TIPOrPaMMHOT'0 o0ecredeHHs 0JIOK-CXEMBI. HU3MEpUTENBHbIE

2 | PazpaboTka NpuKIaaHOTO IPOrPaMMHOTO I - 111 xB. Bbnox-cxeMbl CHCTEMBI»,
obecreuerus ais LITTPK AIITOPUTMOB, MTAKET

NPUKJIaA HbIX porpamM | bpsaxun M.B.

3 | Pa3paboTka NpUHIMIHATBEHBIX JIEKTPHYECKUX Il -1V xB. | [IpuHUIUMD. 3M€KTPHY. Bepsynos C.H.
CXeM OCHOBHBIX (DyHKI[MOHAIBHBIX JIEMCHTOB CXEMBI. bouxkapes I1.B.
IITPK nepBHYHOM re03K0I0rHYeCcKOn Kopsxun C.B.
nH(GOpPMAIINH. Ilepmakosa E.1O.

4 | Pa3paboTka KOHCTPYKTHUBHBIX BapHaHTOB Il -1V k. | Yeprexn, ctpykrypubie | Hpsaenko V.1
nporotunos L{ITPK. 1 QYHKIIMOHAIEHBIC

OJIOK-CXEMBI.

5 | Pa3paboTka METOOB pelIeHUs KOMIUIEKCa I-1V ks CTpyKTypHBIC H
CHELHaIN3UPOBAaHHBIX 3a7ad (hyHKITOHATIbHBIC
MH(EKTOIOTNIECKON THarHOCTUKU OJIOK-CXEMBI.

6 |Pa3paboTka cTpyKTypHOU U (PyHKIMOHAIEHON I- IV ks. CTpyKTypHBIC H
OJI0K-CXEeM YHHBEPCAIBHOH Cpelbl (hyHKITOHATIbHBIC
MIPOEKTUPOBAHUS TIOACUCTEM 3aLIUTHI 0JIOK-CXEMBI.
re09KO0JIOrHYEeCKOH HH(OPMALIUH.

7 | Ananu3 u opopMIICHHE TTOTyYEeHHBIX 1V xB. [IpomMexyTOUHBIN OTYET.
pe3ynbTaroB 3a 2022 1.

PA3JIEJI |11 PABPABOTKA TEXHOJIOI' M MOJEJIMPOBAHUA OBJIAYHBIX HH®OPMAIIMOHHO-
W3MEPUTEJBHBIX CHCTEM M HEHPOCETEBOTI'O ITIPOTHO3UPOBAHUSA T'TEO3KOJIOTMYECKHUX
IMAPAMETPOB OKPYKAIOIIEN CPEJIbI

1 | Pa3paboTka 37€MEHTOB MO JUIS | xB. MateM. MozaenH,
MOHHUTOPHHTA ¥ 0aTaHCUPOBKHU UML-auarpammsl,
HarpysKkH B 00JIauHOH cperie. TIPOTPaMMHO-

ITOPUTMHYECKHE CPEJICTBA.

2 | Pa3paboTka mporpaMMHBIX CPEJICTB | xB. UML-narpamMmer,
peann3anuy pa3inuHbIX AITOPUTMOB TIPOTPaMMHO-
0aJaHCHPOBKHU HArPy3KH. ITOPUTMHYECKHE CPEJICTBA.

3 | Pa3paboTka cpeacTs 3aaHus MapaMeTpoB | kB. CrpyKTypHBIE U
mozern OMWC u Tononoruu cetu. TOIOJIOTUYECKHE CXEMBI,
Pa3paboTtka snementoB BUTII mst UML-nnarpamMmer,
BUPTYaJIU3ALUHU JaTYUKOB. MIPOrPaMMHO-

AITOPUTMHUYECKHE CPEJICTBA.

4 | PazpaboTka CpeJICTB aHAJIN3a PE3YJIbTATOB Il xB. UMVL-auarpammsl,

MO/ICITUPOBAHUSI. MIPOTrPaMMHO-
AITOPUTMHUYECKHE CPEJICTBA.

5 TectupoBanue makera BCC u otnaaka mone Il — IV kB. | ®usnyeckue Mmoaenu,

OUNC Ha TECTOBBIX TaHHBIX. CTPYKTYpHBIE U
TOTOJIOTUYECKHE CXEMBI

6 O0600mIeHrE 1 aHATTU3 PE3YJIbTaTOB I xs. MareM. Mmozenu,
pa3paboTKu BUPTyaIbHOU UML-narpamMmei.
MHCTPYMEHTAILHO-TEXHOJIOT HIECKON
wiatgopmsl (BUTII) B Buge
KoMmnbroTepHoil Mogenu OUNC.

7 | Pa3paboTka CTpyKTYypHl, CPEICTB I-111 xB. UML-nnarpammsl,
BU3YyaIN3all1 JaHHBIX U 3JICMEHTOB MIPOTPaMMHO-
WEB-noptana OUNC u 3x010THIECKOM ITOPUTMHUYECKHE CPEICTBA.
nHpopmanmu KP.

JlaGopatopus
TEJEeKOMMYHUKAIIN
OHHBIX CHCTEM
JIpraenko H.M.
T"atinamaxo B.B.
Benmukanosa JI.HU.
Agenbiios /1.0.
Kombaposa JI.A.
Abnpaxumosa I'.J1.
CopokoBas A.B.
Tekeena JI.A.




8 | Pa3paboTka aJrOpuTMOB IIPOrHO3a I-111 xB. UMVL-guarpamMmmel,
KOHIIEHTpAIMH TBepABIX YacTul] PM2.5 TPOTPaMMHO-
MHJIEKCa KauecTBa BO3ayXa B I'. buikek Ha AITOPUTMHUYECKHE CPEJICTBA.
OCHOBE METO/I0OB MaIlIMHHOTO O0yUYeHHs ¢
yueToM (hPaKTOpOB 3arpsi3HEHUSL.
9 | Pa3pabotka knaccupukaTopa HHACKCA I -1l kB. UML-mnarpamMmer,
KadyecTBa Bo3nyxa Ha 0aze LSTM- MIPOrPaMMHO-
HEWPOHHBIX CETEH B 3aBUCHMOCTH OT AITOPUTMHUYECKHE CPEJICTBA.
METEOIaHHbIX U (JaKTOPOB 3arpsi3HEHUsL.
10 | Pa3paboTka mporpaMMHBEIX MOZAEJICH I xB. UML-nmnarpamMmet,
nporHo3a PM2.5 u mHOexca kagecTBa MIPOTPaMMHO-
BO31yXa B T. bumikek B peanpHOM ITOPUTMHUYECKHE CPENICTBA
MacirTade BpeMEHH.
11 | Aranus u oopMIICHHE MTOTYICHHBIX IV ks. ITpomexyT.
PE3yNBTATOB. OTHET.
PA3JIEJ 3 PASPABOTKA METO/IA OIIPEJEJIEHUSI CIIEKTPA ITYJIbCAIIUIA JMHAMHUYECKOI' O
JABJIEHUS B OTKPBITOM TYPBYJIEHTHOM ITOTOKE BO/IbI
1. Uccnenosars MaTeMaTHYECKHAE -1V 3aKOHOMEPHOCTH BIIHSHUS JIa6. MTTAMIIC
BBIPQKCHUS ULt yJIbCalui BUJIA MOIYIMITUPUUECKHX [Mpecusikos K.A.
JMHAMHUYECKOTO JaBJCHUs Ha OCHOBE npoduielt ckopoctu Boabl Ha | Kepumkynosa I'.K.
HCcronb30BaHus 11  momy3Mmupudyeckux I0JIE IIyJIbCALUil TMHAMUYEeC- Acxkanuesa I'.O.
npoduiel CKOPOCTH BOJIBI. KOT'O JIaBJICHUS
2. IIpoBecTu aHaIn3 OHONAPAMETPUUECKOTO I-11 BeIpaskenue ogHonapa-
NPUOJIMKEHUS. CIIEKTPAIBHON TUIOTHOCTH METPUYECKOH CIIEKTPAIbHOM
TypOyJIEHTHBIX IAaBICHUA B IOTPAaHUIHOM IUIOTHOCTH CIIEKTpa
cnoe (cknMaeMmasi KUAKOCTb) U OIEHHUTh MyJIbCalni JUHAMHIEC-KOTO
BO3MOJXKHBII BHJ TOJOOHOTO CIIEKTpa IS JIaBIICHUS HEC)KIMAeMOH
HECKMMAEeMOM JKUAKOCTH JKHJIKOCTH
3. OINEeHATs MHTEPBAT BO3MOXKHBIX 3HAYCHUH H-1v HWHTEPBAIBI BO3MOKHBIX
YacTOT  MyJIbCalMil  JAWHAMHYECKOTO 3HAYEHHUH YacTOT ITyJIbCALUH
JaBIeHus (Hec)kKuMaeMast )KUAKOCTD) JIMHAMHUYEC-KOTO JIaBJICHHS
4, Pa3paboTka mpoMeKyTOYHOTO OTYeTa v [IpomexxyTOYHBIN OTYET




HPOEKT

HAYYHO-VCCJIEJIOBATEJILCKOM PABOTHI

HNCCIIEJOBAHUE U PABPABOTKA CUCTEM YIIPABJIEHUSA CJIOXKHBIMA TUHAMHWYECKUMU

AJIAITAITAN

OBBEKTAMM: TIPOBJIEMbI CTABWJIN3ALIINN, CAMOOPTAHU3AIIMNA, ONTUMU3ALINN U

PA3JEJ 1: PABPABOTKA CUCTEM JUCTAHIIMOHHOI'O YIIPABJEHUSA PEXKUMAMUA
TEXHOJIOT'NYECKHUX TPOLHECCOB

Ha3Banue
HaumeHoBaHue 3a1a4, Cpox .
N noapasaejieHui u
Ne | meponpusiTHii Mo peajM3anuy 3a/1a4 | BBHINOJHEHHS O:kupaeMble pe3yabTaThl ®ILO
npoeKTa pador Tt
HCHOJIHUTeJIe
1.1 Pa3zpaboTka NporpaMMHBIX IIporpaMMHBIe cpeacTBa JIab. OCLIY
CPEJCTB ynpaBieHus paboToi ynpasieHust paboToil MoyJIst
MOJyJist cOopa ¥ nepenadn cOopa u nepeaayy JaHHBIX. Opanues K.O.
JTAaHHBIX Pa3pabotka ocHOBHBIX pemiernit | Ycybanmes b.
1.2 Pa3paboTka MpHHIANTHATHHON 10 TTocTpoeHuro Moyiis mprema | IllabGmoBckuit B.1.
1 CXEMBI MOJYJIS TIpHEeMa JaHHBIX 1 xBapTan JaHHBIX. Momsx E.T'.
1.3 Pa3pabotka periameHTa Permament ma(pOpPMAIMOHHOTO
nHpopMaMoHHOr0 0OMeHa B oOMeHa MEeX1y BCEMHU
CHCTeME IMCTAaHIIMOHHOTO COCTAaBJISIOLINMH CUCTEMBI
KOHTPOJISI [TapaMeTPOB KOHTpOJIS
TEXHOJIOTHUECKHX MPOLIECCOB
2.1 PazpaboTka mporpaMMHBIX CPEICTB [IporpammMHBIe cpencTaa
ynpasieHust paboToit Momys yTpaBieHus paboToil MOy
NpUEeMa TaHHBIX nprueMa JaHHbBIX, MaKeTHBIH
2.2 Pa3paboTka MakeTHOTO o0Opasia 2 KBADTAL oOpaser MOy mpruemMa
2 MOJIyJIsl IpHeMa JaHHbBIX P JaHHBIX
2.3 KomruiekcHas oTiajKa npoiecca
cbopa u nepegadu HHGOPMAIHH C
MIOMOIIIBIO MOAYJIS TpUeMa
JIAaHHBIX
3.1 Pa3paboTKa MPHUHITUIIOB CO3JaHUS Pa3paboTka nmpuHIUTIOB
KOMITBIOTEPHOH CHCTEMBI CO3JJaHUSI KOMITBIOTEPHOH
BEPXHETO yPOBHS CHCTEMBI BEPXHETO YPOBHS 1
3 kBapTan
3 | 3.2 Pa3paboTka CTpyKTypHI Oa3bl CTPYKTYPHI 0a3bl JAHHBIX JUIS
JIAHHBIX JJIsl XPaHEHHS 1 XpaHEHHs ¥ MPEICTaBICHUS
NPe/ICTaBJICHUS PE3YJIbTATOB Ppe3yJIbTaToB U3MEPEHUil
U3MepeHuil
4.1 Pa3zpaboTka mporpaMMHBIX IIporpammHBbI€ cpeacTBa puemMa
CpPE/CTB NpUeMa JIaHHBIX JIAHHBIX U3MEPEHUH U 3aIUCH HX
M3MEPEHUH! 1 3aIliCH UX B 0a3y B 0a3y NaHHBIX.
JTAHHBIX [IporpammHsIe cpencTBa
4.2 Pa3paboTKa MporpaMMHBIX MIpeCTaBICHAS HHPOPMAITUH U3
4 CPEACTB IIPEACTaBICHUS 4 xsapran 6a3bl TaHHBIX KOMIIBIOTEPHON

nHpOpPMAaUH U3 0a3bl JAHHBIX
KOMIIBIOTEPHON CUCTEMBI 10
3ampocam MoJjb30BaTeNen

4.3 CocraBiieHHE IPOMEKYTOUHOTO
TOJJOBOT0 HAyYHO-TEXHUUYECKOTO
oTyeTa

CUCTEMBI 110 3aIpocaM
110JIb30BaTeNei
IIpomexyTOUHBIN OTYET 11O
NIPOEKTY

PA3JEJ 2: PABPABOTKA ABTOHOMHBIX T'HBPUJIHBIX ABTOMATHU3NPOBAHHBIX

MHUKPOJJIEKTPOCTAHIIUA HEBOJIBIIUX MOIIHOCTEM C HOBBIM THUIIOM I'MJIPO-BETPO-

MHKpPO-CETH Ha OCHOBE Tpexda3Hon
BO3/1yIIHOM JINHUHU 3JIEKTpOIepe adn

CEeTH Ha OCHOBE Tpex(a3zHOH
Bo3aymmHOM JIDII

ATPEI'ATA
1. Pazpaborka rmapo -  BerpsHoW | | kB.2022r. ABToMaTHmueckas crabmimsanus | bakacoa AB.,
9IEKTPOYCTAaHOBKH C aBTOMAaTHYECKON pexxuMoB paboTs! THApo-BeTpo | Carapkynos K.
crabunm3anuei pe>KuMoB ee paboTHI YCTaHOBKH Kammaros V.
2. Pazpaborka maremarmdeckoit moxenn | Il kB. 2022r. | Maremarndeckas Moaens MUKpo- | Acanosa C.M.




3. Onpenencane ontumanbHoil emxoctu | 11 kB. 2022r. Yupasienue sHeprodasaHcoOM Acanos M.C.
CHCTEMbl aKKyMYJIATOPHBIX Oarapeit ABTOHOMHOT'O 9HEPrOKOMILIEKCa
ABTOHOMHOTO ~ JHEProKOMIUICKCa U C HCIMOJIb30BaHKEM armapaTa
yIpaBICHUE IHEPreTHICCKUM BBIYHCIHTEBbHOH ceTH [letpu
0alaHCOM B HHX C HCIIOJb30BaHHUEM
ammapara  BBIYHCIHTEIBHOM  ceTH
Iletpu
4, [omyuenne maTeHTa ot | 1V k. 2022r. | [TaTeHT Ha yCTPOHCTBO THAPO- BakacoBa A.b.

pa3paboTaHHOTO YCTPOHCTBA THAPO-
BeTpa-arperara HOBOTO THIIA C
aBTOMaTHYECKOI crabvnmsanuei
PEKUMOB e pabOTHI

BETPO arperara ¢
aBTOMATHYECKOM cTaOMIM3aneit
PEKMMOB €€ paboThI

Carapxkyios K.
Acanos M.C.
AcanoBa C.M.
Kanmaros V.

PA3JIEJI 3 PA3PABOTKH I'PC MAJIOM MOIHOCTHU, PABOTAIOILASL PYCJIOBO-PYKABHBIM
CIIOCOBOM JUJISL NOJIYUYEHHUS DJEKTPUYECKOM SHEPI MU U3 MAJIBIX PEK

THAPOJMHAMHYECKUX TIapaMeTpOB
Mukpol OC. IToaroroBka u
odopMIIeHHE UTOTOBOTO OTYETa 32
2022 ron

YcTaHOBIIEHHE CHITOBBIX
napameTpoB Mukpol 2C ot
PEeXXHUMOB ee paboThI.

[octpoenne pacueTHOH 1-xBapTan Pacuernast monens 060308 A/l
MaTeMaTH4eCKOU MOJEIH 2022 r. ruapotypouns Mukpol OC Hcaes P.O.
B3aUMOJICHCTBUS THIPABINYECKOTO Menepos T.T.
MOTOKa ¢ TUAPOTYpOHHOH MuKpol DC Axnapanues P.A.
Pa3paboTka u co3nanue 2-KBapTai 0060308 A.JI.
KMHEMAaTUYECKOT0 TUAPABINYECKOTO 2022 T. I'mppaBnuueckuii cTeHn s Menepos T.T
CTEHAA TSI U3yUCHUSI 0COOEHHOCTEH MIPOBECHUS IKCIIEPUMECHTOB. Mener6exos M.
B3aUMOCHCTBUS TYpOHHBI C BOAHBIM Cratbu.

MIOTOKOM

HccnenoBanue BIusHUE 3-kBapTan HUcaes P.O.
reOMETPUYECKHX [TapaMeTPOB TYPOUHBI 2022 T. Kunemarngeckue u Menepos T.T.
1 KHHEMaTHYECKUX MapaMeTpoB TreOMETPHUECKUE NTapaMeTpBI

THIPOIOTOKA Ha BBIXOAHYIO MOIIHOCTh ruapotypounsl Mukpol DC.

U IMHAMHMYeCKHe MoKa3aTeIn CraTtbs.

Mukpol 9C

O00CHOBaHHE U BBIOODP palliOHATBHBIX 4-xBapTan 060308 A/l
KUHEMAaTHYECKUX, TEOMETPUUYECKUX U 2022 r. HUcaes P.O.

Axmapanues P.A.

IMoaroroBka u 0(hOPMIICHHE HTOTOBOTO
oruyera 3a 2022 rox

Uroroserii otuer 3a 2022 rox.

Cotpya. nodapoTopuu

PA3JEJ 4 UCCJIEJOBAHUE U PABPABOTKA AJITOPUTMOB U ITPOI'PAMM OIITUMMU3ALIUNA
CHUCTEM YIIPABJIEHUSI U ABTOMATHU3ALIMU DKCITEPUMEHTA

1. Pa3paboTka matemartuueckoro | I, 11 Wu. otuer. n1a0.

ofecrieyeHHs  ONTHUMM3ALMU  aJTOPUTMOB ANTOPUTMBI U TIPOTPAMMEI MI'AMIIC,

ynpagienust B SISO ONTHUMU3AIM YIIPABICHUS B Axmat6exoB P.A.,

(single-input single-output) cucremax- cucremax SISO Konoxbaesa A.K.,

2. Pa3paboTka MateMaTH4eCKOTO 1, v ANropuTMBI U IPOTPAMMBEI Kaparaii 10.11,,
Cabpipbexosa b.H.,

obecrieueHns! ONTUMH3ALUH aJITOPUTMOB ONTHMU3AIMN aJITOPUTMOB TvkpevaGekosa bL. T

ynpasnenust B MIMO (multiple input multiple ynpasnenus B8 MIMO. nz6p Y o

output) cucremax- g%)zozlv[:mquﬂbm OTYeT 32 MEAMIIC




HPOEKT

HAYYHO-VCCJIEJIOBATEJILCKOM PABOTHI

PA3PABOTKA METO/IOB U IIM®POBBIX TEXHOJOT UM JJISI CO3JAHUS UH®OPMAIIMOHHOM
CHUCTEMBI YIIPABJIEHUS IOTEPAMMU 3JIEKTPOSHEPI'MU B PACIIPEAEJIUTEJIBHBIX

SJIEKTPUUYECKUX CETAX
. O:xnpaemMble pe3yJbTaThl Haszpanue
HaumeHnoBaHue 3a1a4, MeponpusATHii Mo Cpok N
nojapasjesieHuii u
peajm3anuu BbINOJTHEHHSA DILO.
Ne 3aJa4 poeKTa pabort "
HCNOJTHHUTeei
1 |PazpaboTka cCHEUHMANBHOTO  IPOTPAMMHOTO 01.01.- Crnermmansaoe [10 Jlabopatopus
oOecnieuenns  (I1I0)  mumkpomporneccoproro | 30.06.2022r. perymsitopa UCY aJanTUBHBIX U
erynstopa UICY HMHTEIIEKTYalbHBIX
2 [PazpaboTka METOI0B UACHTHU(QUKAIIAN 01.04- MeTonab! HACHTUDUKAIH CHUCTEM,
TeXHHUECKMX cucTeM, BKiaodas cuctemsl | 30.09.2022r. TEXHUYECKHX CHCTEM Owmopos T.T.
TeHEepallud  BJIEKTPOIHEPruH  (CUHXPOHHBIE Sp-Myxamenos H.I'.
reHepaTopbl, MUKpol DC), MO JaHHBIM «BXOJ- Ocmonosa P.Y.
BEIXO». Taxsipbarmres b.K.
3 |PaspaGotka cmenmmambHOrO  IPOTPAMMHOTO 01.07- CrenuansHoe I10 Boponuu A.T'.
obecreuenuss  mojcucTeMbl  MoHmTopuHTra | 30.12.2022r. | mojcucTeMbl MOHMTOpHHTra | BoubIHCKas B.A.
moTeps eKkTposHeprun B POC II0TEPH DJIEKTPOIHEPT U Abnpasaxos T.A.
4 |CoBepmieHCTBOBaHHE KOMMYyTaTopa (pa3HBIX 01.04- Y coBepIeHCTBOBaHHBIH
TokoB (KOT). 30.07.2022r. obpazerr KOT
5 [Pa3paboTka  MeTOHOB CHUHTE3a  CHCTEM 01.07-
ABTOMAaTHYECKOTO yIpaBIeHUS (CAY) | 30.12.2022r. Meroxs! criresa CAY
TCXHAYECKUMU OOBEKTAMH 10  3aJaHHBIM
KPUTEPHAIHHBIM YCIOBHSIM
ONPOEKT
HAVYYHO-UCCJEJOBATEJIBLCKON PABOThI
«PABPABOTKA METOJOB OHEHKHU I'PYBOCTU JUHAMHUYECKUX
CUCTEM JJ151 IPOTHO3UPOBAHUS KATACTPO® (BU®YPKALIAIN) U
YHOPABJIEHUSI CHHEPTETHYECKUMHU IMTPOLHECCAMU U CUCTEMAMMWN»
Ne n/m | HammeHoBaHue 3a1a4, MepONIPUATHI 110 OxugaeMble pe3y/ibTaThbl Ha3zBanmue
peaiu3auuy 3a1a4 NPoeKTa Cpox noApasaeseHui,
BBINOJTHEHT ®.1.0.
s pabor HCIIOJIHATE I
1. Pa3paboTka KOHIIETITUH TPOTPaMMHON U I-11 [lyOnukanuu craTeii B Jlabopatopus
ammapaTHOW peau3alyy IpearacMbpIX KYpHaJax, a TaKKe CHHEepreTHKH U Xaoca
METO0JI0B (MeTo/1a) MOHOTpaduu. JTUHAMAYECKHAX
2 KomnerotepHoe MOJIEIMPOBAHHE " -1V ITyOnukanuu craTeit B CHCTEM,
DKCIIEPUMEHTHI 110 OLIEHKE aJS€KBATHOCTH U JKypHaJIax. Omopos P.O.,
3¢ hEKTHBHOCTH METOIOB (METOA) Omypamies M.O.,
AxyHoB T.A.,
3 Pa3paboTka mpoMexyTOUHOTO OTYETa v [Iy6nukamus otueTa Aiinpamues A.O.




IHIPOEKT

HAYYHO-VCCJIEJIOBATEJILCKOM PABOTHI
HUCCIEJOBAHUE, CO3JAHUE U COBEPIIEHCTBOBAHUE SHEPI'O- U
MATEPHUAJIOCBEPETAIOIIINX MAIIIMH U OBOPYJIOBAHUA JJIA TPOMBIIIJIEHHOCTH,
CTPOUTEJIbCTBA U CEJBCKOI'O X035 CTBA

PA3JIEJI 1.

COBEPIIEHCTBOBAHME KOHCTPYKIIUA OTEOMHOI'O MOJIOTKA HA OCHOBE

MEXAHHU3MA C PA3JIEJAIONIMMCS BOMKOM, IIOJITOTOBKA U OCBOEHUE ITPOU3BOJICTBA
IMPOMBIIIIVIEHHOI'O OBPA3LA

Haspanue
. Cpoxk N
Ne | HaumeHnoBaHue 3a1a4, MepONpUsATHI noapasjejaeHui,
BbINOJHEeHH | OxKuiaemMble pe3yabTaThl
n/n 10 peajiM3aluM 3a/1a4 NPOEKTa D.N.0.
51 padoT .
HCIIOJTHUTe el
Iran 2. [IpoBeaeHue 10BOAOYHBIX PA0OT IKCIIEPUMEHTAIBHOI0 00pa3ua u Jlaboparopus JJUC
pa3pa0oTka padoyero nNpoeKTa MoJIOTKAa
21 [IpomsbImieHHAs anpoodanus 1-2 kBapTan MeTtonuka u pe3yabTaThl Jxymaraes M.C.
pa3pabOTaHHBIX TEXHUYECKUX U 2022 r. JKCIIEPUMEHTAIbHBIX Cynranbaes K.B.,
TEXHOJOTUYECKUX NPETI0KEHUM HCCIIeTOBaHUH Hypmatos A.O.,
2.2 IToaroToBka TEXHUYECKOU U 3-4 kBapTan |AKTHI HCIIbITaHUI 0TOOKHOTO| JXkymaTaeB M.C.
TEXHOJIOTUYECKOU JOKYMEHTAINH JIJIsI 2022 r. MOJIOTKa B JJa0OpaTOPHBIX Cynranbaes K.B.,
MIPOU3BOJICTBA MOJIOTKOB B YCIIOBUSX. Hypwmaros A.O.,
MIPOMBIIIICHHBIX YCIOBUSIX Jxymamea K.
PA3JIEJI 2. OBOBIIEHHUE OIIBITA IPUMEHEHMUSI HABECHBIX PBIYAKHBIX MOJIOTOB U

CO3JAHHUE YCOBEPHIEHCTBOBAHHOI'O OBPA3IA MOJIOTA HA BA3E MEXAHU3MA
NEPEMEHHOM CTPYKTYPbI CABAPAUMOBA C HAUMEHBIIEN HAT'PY3KOU

HA MAHUITYJISITOP
Jrtan 2 Jlaboparopus TMM
21 AHanm3 SKCITyaTalluy PhIYaKHBIX 1-2 xBapTan O06006menne Abapanmos D.C.,
MOJIOTOB, YCTAHOBJICHHEIX Ha 0ase 2022 r. Pe3yAbTaTOB aHAJIN3A Bbakupos b.

AOPOXKHBIX MalllnMH

THAPOGHUINPOBAHHBIX CTPOUTEIIEHO-

Paiibimkynosa I''M

2.2 HccnenoBanue moJIOMOK MyTH UX 3 kBapTan Pazpabotka Ab6apanmos 3.C.
YCTpPaHEHUS U HOBBIE MOJXO/bI K 2022 1. PEKOMEHAALUN 110 Bbakupos b.
KOHCTPYUPOBAHUIO YCTPaHEHUIO II0JIOMOK U Kapumosn A A.

METOJIUKY KOHCTPYHUPOBaHHS

2.3. Brinonnenue ueprexei 4 xBapTain Koncrpykropckas Abnpanmos D.C

YCOBEPIICHCTBOBAHHOTO 00pasia 2022 r. JIOKyMEHTalUs XKaoubaeBa A

HaBC€CHOI'O MOJIOTa

PA3EJI 3.

UCCJIIETOBAHUE, PA3SPABOTKA TEXHOJIOT'MHM U CO3JJAHUE I'OPHOM

TEXHUKH U1 BE3B3PBIBHOM ITPOXO/IKA BLIPABOTOK U I''TYBOKHUX CKBAYKHWH, JIOBbIYHN U

HNEPEPABOTKMU ITPUPOJHOI'O

KAMHA

Iloopa3zoen 3.1 - CoBepuieHcTBOBaHHE OYPOKJIMHOBOI TEXHOJIOTHHU AJIs1 OTeJieHUsl 0JIOKA NPUPOIHOTO
KaMHS 0T MAaCcCHBA H €ro nmepepadoTKa, co3JaHne HOBBIX KOMILIEKCOB MAIIIHH

Itan 2. KoncTpykropckne pa3padoTKu rHAPOKJINHA, yIAPHO-KJIHHOBOI0 Jla6opatopus KAK
MeXaHM3Ma, KAMHEKOJLHOI0 mpecca
21 Pa3paboTka HOBBIX KOHCTPYKTHBHBIX 1 xBapTan Koncrpykropckas VYcybames XK.,
CXEM TUAPOKIMHA, yIapHO-KIMHOBOIO 2022 1. JIOKyMEHTalus Omuxbaes K.T.,
MeXaHU3Ma U KaMHEKOJIBHOTO Ipecca Paitrim6abaes H.H.,
MaJIoi MOIIHOCTH Kemmaroexosa H.H.
2.2 Pa3paboTka MeTOMKH pacueTa 2 xBapTan Mertoauka pacyera Yceybammes XK.,
napamMeTpoB THAPOKINHA, yAapHO- 2022 r. Omukbaes K.T.,
KJIMHOBOIO MEXaHU3Ma U Paiirimbabaes H.H.,
KaMHEKOJIBHOTO IIpecca MaJlon Kemnar6exosa H.H.
MOIIHOCTH 3JIEMEHTOB KOHCTPYKIINU
2.3. Pa3paboTka MpoeKTOB THAPOKIIMHA, 3 kBapran Konctpykropckas Onukbaes K.T.,
YAApHO-KJIIMHOBOI'O MEXaHU3Ma U 2022 r. JIOKyMEHTaLUs Paitpimbabaes H.H.,
KaMHEKOJIBHOTO TIpecca MaJloi Keinat6exosa H.H.




MOITHOCTH 3JIEMECHTOB KOHCTPYKIIUH

24 ABTOpPCKHI HaJ30p 32 U3TOTOBICHHUEM 4 xBapTain DKCTIepUMEHTAIBHBII VYcybames XK.,
9KCIIEPIMEHTAIHFHOTO 00pasna 2022 1. obpaszern Omuxoaes K.T.,
THIPOKJIMHA, YAAPHO-KIMHOBOTO Paiirim6abaes H.H.,
MeXaHHW3Ma U KaMHEKOJIBHOT'O TIpecca Keinat6exosa H.H.
MaJoil MOIIHOCTH.

Iloopaszoen 3.2 - Pa3padoTka 3/1eKTPOrHAPOUMITYJIbCHOTO YCTPOHCTBA [Jisl 0e3 B3PbIBHOH NPOXOAKH
BbIPa0OTOK U CKBAaKUH
Jran 2. KoHCTpYKTOpCKHEe pa3padoTKHU JIeKTPOTHAPOUMITYJILCHOMH YCTAHOBKH Jla6opatopust KJIK

21 W3ydenne Teopuu pa3pymeHus TOpHOH 1 kBapTan Ycybanues XK.,
MIOPO/IbI TAPOBO3YLIHON yAapHOI > 025 - AHanuTHueckuii 0030p Omukbaes K.T.,
BOJIHOHM MMITYJILCHOT'O BO3JICHCTBHS ’ Bysypmankysos H.

2.2 Pa3paboTka MeTouKH pacdeTa 2 KBapTam
apaMeTPOB AMEKTPOTHAPO-UMITYITHCHOM 2022 1.

YCTaHOBKH. OmukoaeB K.T.,
Metoanka pacdera
Pazpabnrka MeToaukm pacyera Bysypmankynos H.
NIEKTPUUIECKOM 9acTH
NIEKTPOTHIPOUMITYILCHOW YCTaHOBKH

2.3 Pa3paboTka 3CKU3HOIO IPOCKTA 3 kBapTan Konctpykropckas Onukoaes K.T.,
9KCIIEPUMEHTAIILHOTO 00pa3ia 2022 1. JIOKyMEHTalus By3sypmankyinos H.
3JIEKTPOTUPOUMITYJILCHOM yCTaHOBKHU

24 Usrorosnenne pabodero cHapsaa u 4 xBapTan OKCHepUMEHTaIbHBII Ycybamues XK.,
KOMIUIEKTALMs Y3JI0B U arperaToB 2022 r. oOpazer pabodero cHapsiaa Omkoaes K.T.,
NIEKTPOTHIPOUMITYILCHOW YCTaHOBKH 3NIEKTPOTHAponuMITy IbcHOH | By3ypmankymos H.

YCTaHOBKH

PA3JIEJ 4

PA3PABOTKA U BHEJIPEHME B ITPOU3BOJCTBO I'MIPABJIMYECKUX

IMNEP®OPATOPOB C YIAPHO-ITIOBOPOTHBIM CIIOCOBOM BYPEHUS LIITYPOB JIJISA BYPOBBIX
AI'PETATOB

Iran 2. [IpoBeaeHue 3aBOACKUX UCNBITAHUN U IKCIIEPUMEHTAJIbHBIX Jlaboparopuss CUMC
Hccae10Banmii nepgoparopos
21 O6ocHoBaHUE U pa3paboTka 1 xBapTan Konctpykropckas Ypanmos M.
KOHCTPYKLIUHU, IPOEKTUPOBAHUE U 2022 1. JIOKyMEHTalus Ha Ksurko A.C.
M3TOTOBJICHHUE UCTIBITATEIEHOTO CTEH A U3TOTOBJICHUE
UCTIBITaTeIbHOTO CTeH 1A
2.2 BeImonHeHHEe JOBOIOYHBIX padoT 1o 2 kBaptan | MeTposornyeckuit nacmopt Ypaumos M.
pe3yabTaraM 3KCIePUMEHTaTbHbBIX 2022 r 00pa3noB, peKOMEHAANNH 110 Ksutko A.C.
Hcciel0BaHui COBEPLIECHCTBOBAHUIO Yaiikun M.
KOHCTPYKIINH 110
pe3ynbTaTtaM JOBOJOYHBIX
pab6ot
2.3. [IpoBenenne ucbITAaHUN B 3-4 xBapran | AKTbI IPOU3BOJICTBEHHBIX Ypanmos M.
IIPOU3BOJICTBEHHBIX YCIOBMSIX 2022 1. HCIBITAaHUH Ksutko A.C.
PA3JIEJI 5 PA3PABOTKA BYPOBOI'O KOMIIVIEKCA C ABTOMATUYECKH PET'YJIMPYEMbBIM
SJIEKTPOIIPUBOAOM JJI51 BYPOBOI'O CHAPSIJIA C IBOMHOU KOJIOHHOU TPYb
2. Pa3paborka nmHaMu4eckoii Moaesn 0ypoBoii KOJIOHHBI IBOHOTO CTaBa M Jlabopatopust BM
CHCTEMBI yIIPaBJICHUS
21 MopnennupoBaHue TUHAMUYECKHX 1 xBapTan AnHoxuH A.B.
N N JnHamuyeckas MO/IEJTh|
Harpy30K JBOWHOUN OypOBOM KOJOHHBI. 2022 r. . Bacunnes B.b.
OypoBoii KOJIOHHBI
DCKHU3HOE MTPOCKTHPOBAHKE y3JI0B o Mypamosa C.®.
JBOWHOTO CTaBa. .
OypoBOTO KOMIIIIEKCA. Koituymanosa A K.
CraTpH B XKypHaIax.
[MoaroroBka MaTepHasoB K IyOJIMKanu
2.2. Pa3paboTka cucTeMbl yrpaBiIeHus 2 KBapTain OKcIeprUMEeHTaIbHBIN Bacunses B.b.
NIPUBOJIAMU Bpalartesisi 1 OypuiIbHOM 2022 r obpazer; OJOKa CHCTEMBI Anoxun A.B.
MatuHsl. [ToaroroBka MaTepuanoB K yIpaBJICHUSL.
Ty OJTUKAITAN Crartbu B KypHaJIax.
2.3 PazpaboTka paboueil JOKyMeHTaMN Ha 3 kBapran | Pabounii mpoext OypoBoro | AHoxuH A.B.
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OypoBOii KOMITIIEKC X OYpOBYIO KOJIOHHY 2022 1. KOMIIIEKCa U TIOATOTOBKA Bacunees B.b.
JOKyMEHTaIlH Ha
proOpeTeHne MaTepraioB U
KOMIUTEKTYIOIINX U3/AEINi
(Tpm HaTTHYMH
(uHAHCHUpOBaHNS)

24 HopaboTka paboueit ZIOKYMEHTaLH C 4 xBaprain Hayunbtii otuer o AnoxuH A.B.

TIEpEYHEM MOKYMHBIX U3AEIUN U 2022 r. Bacunnes B.b.
pe3ynbTataM
COTJIACOBAHUE C U3TOTOBUTEIIEM. . Mypamosa C.D.
[MoaroroBka MaTepuasoB K IyOJIMKaluu HCCIIeNOBAHMHA 32 2022r. Koiiuymanosa A.K
CraTpH B XKypHaIax.
U OTUETY
PA3JIEJI 6 PA3PABOTKA U AHAJIN3 MATEMATHYECKHAX MOJIEJIEM TUHAMUKA
MAHHUITYJATOPOB I'OPHBIX U CTPOUTEJIBHBIX MAIIINH C HABECHBIMH
I'NAPABJIMYECKUMHU MOJIOTAMHU
2 Itan 2. OnpeaeneHne NpUBeIeHHBIX KO3()GHUIHMEHTOB KeCTKOCTH U Otnen UHTuUT,
aeMI(pHUpPoBaHUS THIPOCUCTEM HCCIeyeMbIX MAIIMH, 00001eHe TOTy4YeHHbIX |snadopatopust CUMC
pe3yJIbTaTOB

21 OrnpeneneHne NpuBEACHHbBIX 1-2 kBapTan ba3za manHbIX C Cynrananues b.C.,
KOX(PHUIHIEHTOB KECTKOCTH H 2022 r. XapaKTepUCTUKAMU Epembstau B.O.,
JIeMI(pHUPOBaHUS THAPOCHCTEM THIPOCUCTEM HCCIIEyEeMBbIX Memuc y. /.,
HCCIIeAyeMBbIX MAIlINH (THIPABINIECKIX MaIluH Kycynbekos b.T.,
skckaBaropos Hyundai 555, 1400, 3000), Abcamartos 3.
000011IeHNE [TOTYUYEHHBIX PE3YJIbTaTOB

2.2 ITocTpoeHne MaTeMaTHUYECKONH MOIETTH 3-4 kBaptan | Matematuueckas mogenap | Cynranamues b.C.,
MaHUITYJIATOpa C HABECHBIM MOJIOTOM U 2022 r Epembstau B.O.,
HUCCIIEIOBAHNUE B3aUMOIEUCTBHS Menuc y. /.,
MaHUITYJIATOP-THIPOMOJIOT- Kycynbexos B.T.,
oOpabartbIBaeMas cpena

PA3JAEJ 7 CO3JAHUE KOMIIVIEKCA THIPABJIMYECKOT'O U TUAPOANHAMMNYECKOI'O

ABAPUMHO-CITACATEJIBHOI'O HHCTPYMEHTA, MIPUMEHSEMOI'O ITPU JIMKBUJALIAU
MOCJIEACTBUMN YPE3BBIYAHHBIX CUTY AU

Jrtan 2. O00cHOBaHHMe MAPaMeTPOB U KOHCTPYKTHBHBIX CXeM I'MIPaBINYECKUX
aBapuiiHO-criacaTeIbHbIX HHCTPYMEHTOB

Otnen UHTuT

21 Pazpabotka pabouei nokymenrtaru Ha | 1 -2 kBapran |AKkT o 3aBepmeHnH padot mo| Cynranamues b.C.,
TUIPABIMYECKHUE HOKHULBI IBYX 2022 r. MIPOEKTUPOBAHUIO Menuc y. /.,
TUIIOPa3MEPOB TU/IPABIMYECKUX aBapUKHHO- ®aneesa H.H.

CIacaTesIbHBIX
HHCTPYMEHTOB

2.2 Pa3pabotka paboueii qokyMeHTalu Ha | 2-3 kBaptan |AKT o 3aBepuieHun padbot mo| Cynranamues b.C.,
MaJIoTa0apUTHBIA THAPABIHYCCKIHA 2022 r MIPOEKTUPOBAHUIO Menuc y. /.,
0okope3, ManorabapuTHEIC TUIPABIMYECKUX aBapUHHO- ®aneesa H.H.
THJPAaBINYECKUE IUIUHAPBI CIacaTeNIbHBIX
JBYXCTOPOHHETO JeHCTBUS HHCTPYMEHTOB

2.3. Pa3zpaboTka MeToauKu 3 kBaprTan Cynrananues b.C.,
SKCIEPUMEHTAIBHBIX UCCIIEAOBAaHUN 110 2022 r. Mertoanka Menuc y. /.,
MIPOBEACHUIO JTAOOPATOPHBIX UCTIBITAHNI JKCIEPUMEHTAIBHBIX ®aneesa H.H.

HUCCIIEIOBaHUMN

24 ABTOpCKUI HAA30p 32 U3TOTOBICHUEM 2-4 xBapTan Pexomenganuu no Cynrananues b.C.,
THJPAaBINYECKUX aBapUIHO- 2022 r. COBEPILICHCTBOBAHUIO Menuc y. /.,
CIIacaTeJIbHbIX UHCTPYMEHTOB KOHCTPYKLIUI ®Daneea H.H.

TUAPABINYECKUX Ab6camaros D.
HHCTPYMEHTOB
PA3JEJ 8 HAYYHBIE OCHOBBI PASPABOTKH CUCTEMbI MAIINWH J1JIsA
XO3AUCTBYIOIIINX CYBBEKTOB CEJIBCKOT'O XO3UCTBA KbIPI'bI3CKOU PECITYBJIMKHN
Itan 2 UcciaenoBanne TeXHOJIOTHIl M TEXHUYECKHX CPEJCTB JJIsl HPeIIO0CeBHOM Otpen UHTuT
00paboTKHU ceMsIH

21 AHanu3 TeXHOJIOTHI MO NPEANOCEBHOMN 1 xBapTan AHanutuueckuii 0630p Kacwimbekos P.A

00paboTKe ceMsiH. AHaIN3 TEXHUICCKUX 2022 T.
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CPENICTB IS MPEITOCEBHON 00paboTKH
JaHHBIX. Pa3zpaboTka MCXOAHBIX
TpeOoBaHMUil I Opakeparopa.
PazpaboTka mpUHIINIHATBHOMN CXEMBI
JpakepaTopa

2.2 O0ocHOBaHHE TapaMEeTPOB OCHOBHBIX 2 - 3 kBapTai TexHuueckuil nmpoext OcmonoB bl [Ix.
y3II0B Ipakeparopa 2022 r YCTaHOBKH Atityranos B.I1I.
[IpoBeneHue TeopeTHIECKUX
UCCIIEJOBAaHMH 110 JIpakepaTopy CeMsH.

Pa3paboTka KOHCTPYKLMH TEXHUKHU JUTS
MIPEANIOCEBHOM MOATOTOBKY CEMSH —
IpaskepaTopa CeMsH

2.3. ABTOPCKHIT HAA30p 332 U3TOTOBJICHUEM 3 - 4 xBapran AKT 00 M3TOTOBJICHUHT KacemmbexoB P.A.,
9KCIEPUMEHTANBHOTO 00pa3ma 2022 1. Atityranos B.111.
JpakepaTopa ceMsH

24 IIpoBeneHue sKCIIEpUMEHTATIBHBIX U 4 xBaptan |AKT 00 3kcriepuMeHTanbHbIX | KackiMbekos P.A.,
IIPOU3BOJCTBEHHBIX UCIBITAHUN 2022 1. HCIBITAHUAX Afityranos B.111,
Jpakeparopa ceMsiH OcmonoB bI.JTx.

Hupextop UMA HAH KP, n.1.H.
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