HALIMOHAJIBHASI AKAJIEMUMSI HAYK KBIPTBI3CKOM PECITYBJIMKA

NMHCTUTYT MAIIMHOBEIAEHWA U ABTOMATHUKHA

KAJIEHIAPHBIE IIJIAHBI HUP
Ha 2023 rox mo npoexkrTam:

1. Pa3padoTka pU3NKO-TEXHHYECKUX HHTEIEKTYAIbHBIX CHCTEM HM(POBU3ALMH Fe03K0JI0rnYe-
ckoro Mmouutopunra B Keiproisckoii Pecimydsauxke (perucrpannonssiii Ne 0007732, HaydHBINH PYKOBOIH-
TeJNb JA.T.H., mpodeccop W.B. Bpsikun)

2. HccaenoBanue u pa3padoTka cucTeM YNPaBJeHHs CI0KHBIMH IMHAMHYECKHMHU 00beKTaMu:
npodjaeMbl CTA0OMIM3ANUN, CAMOOPTaHU3AUMH, ONTHMH3AIUN M AJaNTanuu (PerucTpamuoHHBINA No
0007733, nay4dnblii pykoBoauTENb A.T.H. bakacoBa A.b.)

3. Pa3paboTka MeTonoB u HUGPOBBIX TEXHOJOTHH AJsi CO3XaHUS HMH(OPMALMOHHON CHCTEMBbI
yYIpaBJIeHHs] MOTEPSAMHM 3J1eKTPOIHEPTHM B paclpeieINTeJbHbIX JIeKTPHYECKHX CeTAX (perucTpaiu-
onnbiit Ne 0007734, Hayunblii pykoBoauteib 1.1.H. Omopos T.T., nadboparopus ANC)

4. Pa3pabdoTka MeTOI0B OLleHKM Irpy0OCTH AUHAMHYECKHX CHCTEM /I MPOTrHO3HPOBAHUA KaTa-
cTpod (Oupypkaumii) U ynpapjieHUs] CHHEPreTHYeCKUMHU MpoLeccaMu M cMcTeMaMM (pEerucTpaluoH-
Hblil Ne 0007778, HayuHbli pykoBoauTens 4.1.H. OMopoB P.O., naboparopus CX/IC)

5. Hccaenopanue, co3faHNe H COBEPIICHCTBOBAHNE JHEPro- U MaTepHaJ0cOeperaloux MaluH 0
000pyI0oBaHMsA /ISl POMBILIEHHOCTH, CTPOUTEIBCTBA U CEJbCKOI0 X03sliicTBa (PErUCTPALIMOHHBIN
Ne 0007731, nayunslii pykoBoaurens A.T.H. Cynrananues b.C.)



IHPOEKT
HAYYHO-UCCJIEJOBATEJIBLCKOM PABOTHI

PABPABOTKA ®U3NKO-TEXHUYECKHUX
HUHTEJUVIEKTYAJIBHBIX CUCTEM HU®POBU3AIIUU I'EOIKOJOTNMYECKOI'O
MOHHMTOPHHTI A B KBIPTbI3CKOM PECITYBJIUKE

NEPBUYHOM 'EOSKOJTOT'MYECKON HHO®OPMAIINN

PA3JIEJI 1. PABPABOTKA HU®POBBIX NIOACUCTEM PEITMCTPALIMU U KOHTPOJISA

Ha3zBanue noa-

Cpoxn N
Ne HaunMeHoBaHuUe 3TaNOB MPOEKTA UCII0JI- Oscunaempie pesys- PASACTCHIH
HeHmst TaThl ®.1.0. HenoJ-
HHTeJIei
1.1 JopaboTka cCXeMOTEXHUUECKUX peIe- CTpyKTypHBIE U JlabGopaTtopus
* HUH U1 IEPBUYHBIX U3MepuTeNnbHbIX ipe- | | - 11 kB. (yHKUHMOHATbHBIC «Uudpopmanmon-
oOpa3oBarenpHbIX MoayJel [[ITPK OJIOK-CXEMBI; ITPHUH- HO-
1.2 lopaboTka KOHCTPYKTHBHBIX pelIle- LHUIIL. 3JIEKTP. CXEMBL. HU3MEPUTEIIbHBIE
HUH U1 IEPBUYHBIX U3MepUTenbHbIX npe- | | - 11 kB. UepTexu, CTPYKTYp- CHCTEMBI»,
oOpasoBarenbHbIX Moayneit LHITPK HBIE ¥ (DYHKIIMOHAIb-
1.3 MzroToBneHue MepBUIHBIX H3MEPH- -1V kB HBIE OJIOK-CXEMBI Bbpsxun U.B.
TENBHBIX TPE00Pa30BaTENbHBIX MOYIICH MaxkeTHbie 00pas3IIbL. Bepsynos C.H.
HITPK u oTnaaka pexxnuMoB UX (QyHKIHO- biiok-cxemsl anropur- boukapes 1.B.
HUPOBaHUS 11 -1V kB | MOB, makeT NPUKIAL- Kopsixkun C.B.
1.4 MzroToBneHre OCHOBHBIX ()YHKIIHO- HBIX [IPOrpamM. Ilepmakosa E.1O.
HanbHBIX Monynelt LIITPK u oTnanka pe- Hpsuenko V.U.
KUMOB UX (PyHKIIMOHHPOBAHHSI. I -1V kB
1.5. Pa3paboTka mporpaMMHO-aImapaTHBIX
nHTepdericHpIXx Moayaeit mis LITTPK
2.1 Pa3pabotka cepBepa u BeO-uHTepdetica
: CHUCTEMBbI HCKYCCTBEHHOI'O MHTEJUIEKTA JIJIst I- 1l xB
MH(DEKTOIIOTUYECKON AUATHOCTUKU Csuzerensctso [10,
2.2 Pa3pabotka Telegram-6orta u My OTKaIUs
WhatsApp-60oTa cHCTeMBI HCKYCCTBEHHOTO -1V xB
HHTEJUIEKTA JUI1 HH()EKTOJIOrMYeCcKOH ua-
THOCTHKH
3.1 Pa3paboTka KOHIIETIUY U TU3aitHa
: [IPOrpaMMHO-0IIPEEIAEMOr0 SKCIIpecc- I -1l ks.
aHaIM3aTOPa TOPHBIX IIOPOJ Csuzerensctso [10,
3.2 Pa3paboTka mpoToTHIia mporpaMMHO- -1V kB My OJIMKaIUs
OTIpEeIETIIEMOr0 IKCIIPECC-aHaIN3aTopa
TOPHBIX IOPOJI M €r0 TECTHPOBAHHE.
4.1 CuHTe3 ¥ ONTUMM3ALIUS TOIOJIOTHI CO-
* BpemeHHbIX TKC ¢ pacmmpeHHbIM (yHK- -1l xks. CTpyKTypHBIE U
LIMOHAJIOM (yHKIMOHATBHBIC
4.2 Pa3paboTka NPUHLIMIIOB TOCTPOCHHUS 0JIOK-CXEMBI;
00JJauHBIX CHCTEM 3aIINUTHI HH(OPMAITUH C I -1
IIPUMEHEHUEM HEHPOCETEBBIX TEXHOJOTUI KB. Bbiiok-cxemsl anropur-
4.3 AnmmapaTHOe 00J1aKO BBIHOCHBIX dJie- MOB
MEHTOB, CEHCOPOB CUCTEMBI 3aIIUTHI HH-
(hopmaruu -1V kB Bapuantsl
4.4 Pa3zpaboTka MOJIeTT/MaKeTa apXUTeK- MOJIETIN U MaKeTa ap-
typel  YCITAC3U IV kB XUTEKTYPbI
AHanu3 1 0opMIICHUE TIOTyYEeHHBIX pe- 1V xB.. 3aKITIOYUTENBHBIN OT-
3yapTaToB 3a 2023 1. 9eT.

* Hanpasnenue padot: 1 «IIpubopoctpoenue»; 2 «OdpaboTka maHHbIX»;3 «KOHTpONb U 1uarHocTu-

Ka»; 4 — «MudopmanronHas 6€30MacHOCTb

PA3JEJ || PABPABOTKA TEXHOJIOT U MOJIEJTUPOBAHMS OBJIAYHBIX
NHOOPMAIIMOHHO-USMEPUTEJIBHBIX CUCTEM U HEﬁPOCETEBOFp
NPOIHO3UPOBAHUSA 'TEO3KOJIOI'MYECKHUX ITAPAMETPOB OKPYKAIOINEN CPE/JIbI

2




1 O60011eHne 1 aHATHU3 PE3YIbTAaTOB pa3pa- | xB. Martem. Mozeny,
OOTKHM BUPTYaIbHOW HHCTPYMEHTAILHO- UML-muarpamMmel,
TEXHOJIOTHYECKON TIaT(opMbl B BUIE IIPOrPaMMHO-
kommnbroTepHoi Mmogenu ONUMC. Pazpabor- aJITOPUTMUYECKUE
ka anemeHToB BUTII g Bupryanusanuu CpeacTaa
naTyukoB. Pa3paboTka cpeacTs 3amaHus
napamerpos Mojenu OMNC u rononoruu
CeTH.

2 Pa3paboTtka snemeHTOB MOmenw anms  Oa- | xB.

JTAHCUPOBKHU Harpy3ku Mexay LIO/I.
PazpaboTka mporpaMMHBIX CPEICTB pealu-
3allUM Pa3InYHBIX aJITOPUTMOB OalaHCH-
POBKH Harpy3Kku, MOJEINPOBaHUS HArpys3-
KH.

3 Pa3paboTka cpejcTB BU3yanu3aliu JaH- I-1l kB. | UML-muarpammei,
HbIX U 3neMenToB WEB-noprana OUUC u MPOrpaMMHO-
sKonorunyeckoit napopmarwu KP AITOPUTMHUYECKUE

cpencTBa

4 Wnterpanus WEB-noprana skonornueckoii | |-1l kB. | ®usnueckue monenuy,
nHpopmaruu KP ¢ [1C pupryanmzanmn CTpyKTypHBIE U TOIO-
natuukoB. MHTerpamus 6pokepa coodue- JIOTHYECKHE CXEMBI,
Huil. JlobaBieHue cepBUCOB POBEPKH H UML-auarpammel,
OIIOBELIECHHUS O CTaTycax pabOThI BCEX KOM- MIPOTrPaMMHO-
[TIOHEHTOB CHCTEMBbI ITOPUTMHYECKHE

cpencTBa

5 Paspaborka rpadudeckoro uHTepdeiica Il kB. UML-nuarpamMmsl,
JUIs 33/1aHUSI [TApaMeTPOB MOZEH 001ay- IIPOrPaMMHO-

Ho#t cpenst (OC) ANTOPUTMHYECKHE
cpencrea

6 TectupoBaHue U 0TIIaJIKa KOMIIbIOTEPHOU -1l xB. | duznyeckue MoaeNH,
monenn OMUC. IToctaHOBKa dKCTIEPUMEH- CTPYKTYPHBIE U TOMO-
TOB C Pa3HBIMU MOJCIISIMU Harpy3KH. JIOTHYECKHE CXEMBI

7 TectupoBanne WEB-nioptama OMUC u II-11l xB. | mporpamMmHoO-
skosoruueckoit uHpopmanuu KP (mogysib- ITOPUTMHYECKHE
HO€, (YHKIMOHAJILHOE, HHTEIPAILIMOHHOE). cpeacrTsa

8 PassepreiBanue [1C. Uurterparus ¢ Kuber -1V kB
netes

9 Pa3paboTka anroputmoB niporHo3a konmneH- | -1l xB. UML-nuarpammsr,
Tpanwmii TBepabix yacturl PM2.5 u AQI BT. MPOrpaMMHO-
Bumikex Ha 0CHOBE METOJIOB MAIIMHHOTO AITOPUTMHYECKHE
00y4eHusi ¢ yueToM (hakTOpoB 3arps3HEHUs cpencTBa

10 | Paspabotka agantuBHoro knaccugpukatopa | | -1l ks.

AQI Ha 6a3e nporpaMMHOTO HHTEpPEiica
JUISL IPOEKTUPOBAHUS TIPOTHOCTHIECKHX
CHCTEM C HACTPauBaeMbIMH BXOJHBIMU
BBIXOJTHBIMH BEKTOPaMH
11 | Peanm3amust KpaTKOCPOYHOTO U CpEIHE- I1-1V ks.
CPOYHOI'0 TIPOTHO3a TTAPaMETPOB 3arps3He-
HUS BO37yXa Ha OCHOBE ONEPAaTUBHBIX JaH-
HbIX OMMIC # OTKPBITBIX HCTOYHUKOB Me-
TEOJITAHHBIX
12 | AHanm3 u oopmIteHHE TIOTYYEHHBIX pe- IV ks. 3aKIIIOYUTENBHBINA OT-

3YJbTATOB

qceT

JlaGoparopus Te-
JIEKOMMYHHUKAIIH-
OHHBIX CHCTEM

JIpruenko H.M.
laiinamaxo B.B.
Benukanona JI.U.
Agenniios J1.0.
Kombapoga JI.A.
AbmpaxumoBa
..
CopokoBas A.B.
Tekeena JI.A.




PA3JIEJI 3 PASPABOTKA METOJIA ONPEJIEJIEHUSI CHEKTPA ITYJIbCALIUI
JANHAMMNYECKOI'O JABJEHUA B OTKPBITOM TYPBYJIEHTHOM INIOTOKE BO/IbI

Omnpenenenne pacrpeneieHns IyJIbCaruil | kB. 3aBHCHMOCTH pacripe-
JMIMHAMHYECKOTO JaBJICHUS B Cllydae WHC- JICJICHUS Ty IhCaIUi
MOJIL30BAaHUS MapabOJUUYEeCKOTO M 3JUIHII- JUHAMHYECKOTO JIaB-
TUYECKOTO TPOQUIEH CKOPOCTH, HOPMBI JICHUs B CIIydae nc-
MyJIbCAll AMHAMHAYECKOTO JaBICHHUS U IT0JIb30BaHus Tapado-
CUJIOBOTO BO3JICHCTBHSI IMyJbCAIlUA JUHA- JUYECKOTO U AJLTUII-
MUYECKOTO JaBIICHUS TUYIECKOTO Tpodrureit
CKOPOCTH
OrmpeneneHue pacrpeneicHusl Myabcarui Il xB. 3aBUCUMOCTH pacIipe-
JIMHAMHYECKOTO JaBJICHUS B Cllydae WHC- JICJICHUS Ty IhCaIUi
MOJTE30BAHUS JTOTapH(PMHUIECKOTO TTPO(UISL TUHAMHYECKOTO JIaB-
CKOPOCTH, HOPMBI MYJIbCAMH JWHAMUYE- JICHWs B CIIydae rc-
CKOTO JIaBJICHUS U CWJIOBOTO BO3JICHCTBUS MOJIL30BaHUs JIOTa-
MyJBCAI TUHAMHYECKOTO JABICHUS pUGMHUIECKOTO TIPO-
(bHI CKOpPOCTH
OmpeneneHue pacrpenencHus IMyabCcarui 11 xB. 3aBUCUMOCTH pacIipe-
JUHAMHAYECKOI0 JaBJEHUA B Cllydyae WHC- JIeJICHUS TTyJIbcallui
MOJIE30BAHUS  MMOKA3aTeNhbHOTO  MpOdws JTUHAMHYECKOTO JIaB-
CKOPOCTH, HOPMBI MyJIbCAllUH JWHAMUYE- JICHWsI B CIIydae Hc-
CKOTO JIaBJICHHUSI M CHUJIOBOTO BO3JICHCTBHS MOJIb30BaHUS IMOKa3a-
MyJTBCAIN TUHAMHYECKOTO JABICHUS TEIHHOTO PO
CKOPOCTH

CpaBHHUTENBHBIN aHANIU3 TIOMYYCHHBIX pe- 1V xB. 3aKITIOYUTENbHBIN OT-
3yJIbTaTOB. 4er

Pa3paboTka 3aKII0YNTETHHOTO OTYETa

JlabGopaTtopus
MareMaTH4eCKO-
0 MOJEIINPOBA-
HUSI TUIPOABTO-
MaTHYECKHUX 1
MHKpOIpOoLeC-
COPHBIX CUCTEM

[Ipecnsxos K.A.
Kepumkynosa
'K
Acxkanuesa I'.O.




IHPOEKT

HAYYHO-UCCJIEJOBATEJIBLCKOM PABOTHI
HNCCIEAOBAHUE U PABPABOTKA CUCTEM YIIPABJIEHUS CJIOKHBIMU
JUHAMUYECKUMU OB BEKTAMM: ITPOBJIEMbBI CTABUJIN3ALIUN,

CAMOOPI'AHU3ALINHU, OITUMU3ALUU U AJAIITAIIUA

PA3JIEJI 1: PABPABOTKA CUCTEM JUCTAHIMOHHOI'O YIIPABJIEHUSA PEXKUMAMU
TEXHOJOI'MYECKUX HNPOIIECCOB

Cpok Ha3zpanmue nmoa-
HaumenoBanme 3aga4, MeponpusiTHii | BBINOJI- pasaesnenmii u
Ne O:xupgaembie pe3yJbTaThl
110 peaTu3aly 32124 MPOEKTA HEHUA ®.N.0. ucnoa-
padoTt HHUTeNel
1.1 OrmnpeneneHne cocTaBa KOHTPO- Byner onpenenen coctas JlaGoparopus
JUPYEMBIX apaMeTPOB AJsl OObEKTOB TEXHUYECKUX CPEACTB U3Me- | QNTUMATbHBIX
tuna «Temmuanoe X03s1cTBOY PEeHHUS TapaMeTPOB KOHTPOIIS ¥ UBPOBBIX
1.2 Omnpenenenne Habopa TaTIUKOB, OMBITHOTO TEILTHYHOTO XO- CHCTEM yrpaB-
. 00ecrnevnBaoIUX KOHTPOJIb TPEOyeMoro 1 xpapran 3s1iCTBA TCHIIS
COCTaBa MapaMeTpoB 00bEKTa 2023 rona Byner chopmupoano npo-
1.3 OO0cemoBaHue OMBITHOTO TEII- rpaMMHOE 0OecTieueHne s a6moBcKuii
JUYHOro xo3sicTBa. DopMupoBaHue yIpaBieHust paboToil Moy- B
NPOTrPaMMHBIX CPEJICTB YIIPaBJICHHS pa- 7151 cOopa U mepeadu JaH- HOJBI‘K EF
0oToit Moy cOopa MepBUYHBIX Mapa- HBIX. Maokiros P.A.
METPOB KOHTPOJISL U Nepeadil JaHHbIX Veybamues B.
2.1 ®opmupoBaHre IPOrpaMMHOTO Byner npencrasnen perna-
oOecrieueHue s yIpaBjieHus paboToi MEHT HH()OPMAIIMOHHOTO
MOJTyJIS TpUeMa TaHHBIX oOMeHa 17151 Iporiecca coopa
2.2 Pa3paboTka periamenTa HHpopma- Y TIepeiadul pe3yIbTaTOB U3-
UOHHOTO 0OMEHa B CUCTEME JUCTAHIIH- MEpEeHH TapaMeTPOB OIBIT-
OHHOTO KOHTPOJIS IAPAMETPOB TEXHONO- | KBapTan HOTO 00BbeKTa
2 |TMYeCKHX MPOILECCOB OMBITHOIO 00BEKTa 2023 roma BynyT npencrasneHs! pe-
2.3 KommekcHas OTiIajKa nporecca 3yJIbTaThl KOMIUIEKCHBIX UC-
cOopa u nepeaaun nHGOpPMAIIUK C pe- MBITAHUH Mpoiiecca coopa u
3yJbTaTaMy KOHTPOJISl ITAPaMeTPOB CO- nepeaayr HHPOPMaLIH C
CTOSTHUSI OTIBITHOTO O0BEKTa pe3yJibTaTaMu KOHTPOJIA I1a-
paMeTpPOB COCTOSTHUSI OTIBIT-
HOr0 00BeKTa
3.1 Pa3paboTka (hopMsbI IIpeICTaBICHUS BynyT npeacrasiensl npu-
pe3yIbTaTOB KOHTPOJIS TApaMeTPOB MepbI 0TOOpaXKEHUS Pe3yib-
OIIBITHOTO 00BEKTA KOMHBIOTepHOﬁ TaTOB KOHTPOJIA OTACIBHBIX
3 CHCTEMOH BEPXHET0 YPOBHS 3 kBapTain | mapaMeTpoB ONBITHOTO 00B-
3.2 ®opmupoBaHKE MPOTrPaMMHBIX 2023 roxa | exTa
CpE/ICTB BeICHMSI 0a3bl JAHHBIX JJIS
XpaHEeHHUs ¥ MIPEJCTABICHUs pe3yibTa-
TOB M3MEPEHUI
4.1 KomriekcHast OTaaKa mporecca BynyT npeacrasieHs! pe-
cOopa, nepegaun HHGOpPMAIIUK U 0TOO- 3yJIbTaThl KOMIUIEKCHBIX UC-
paskeHHs Pe3yJIbTaTOB KOHTPOJIS Mmapa- MBITAHUN BCEX STAIoB MPO-
4 | METPOB COCTOSHHUS ONBITHOrO oObekTa | 4 KBapTaia | Ijecca KOHTPOJIS apaMeTpoB
4.2 CocraBneHHe 3aKIIOUYUTENHEHOTO 2023 roma | OMBITHOTO OOBEKTA.

Hay4YHO-TEXHUYECKOIO OTYETA C pe-
3yJIbTaTaMU TPEXJIETHETO LIUKJIA HC-
ClI€JOBaHUN

BYZ[GT MMpeACTaBJICH 3aKJIIO-
YUTENIbHBIA OTYET MO IPOCK-

Ty

PA3JIEJI 2: PASPABOTKA ABTOHOMHBIX 'MBPU/IHBIX ABTOMATH3UPOBAHHBIX
MUKPO2JIEKTPOCTAHIUUU HEBOJIBIIINX MOIMHOCTEHN C HOBbIM THUIIOM I'MJIPO-
BETPO-AI'PEI'ATA

ABTOHOMHAs CcHCTEMa O0OecIeYEHHs
SJIEKTPUYECKON M TEIIOBOM SHEprueit
KOMIIAKTHBIX NOTPeOUTENIeH ¢ HaKOIH-

| xB.

MaremaTnueckas MOACIb
ruapoarperara

JlaGopaTtopust
OnTUMAIBHBIX




TCIISIMU DHCPTHUU B TOPHBIX YCIIOBUAX

U U (POBBIX
CHCTEM YIIpaB-

Pa3paboTka KOMIBIOTEPHOW MOIEIH

KomnbroTepHas Mojiens HO-

JICHUS
2. HOBOTO THApoarperara, (QyHKIHOHH- Il xB. BOI'0 THJpoarperarta Bakacosa A.B.,
pymolas ¢ reHepaTOpoM Ha IMOCTOSH- Carapky10s K.
HOM MarHure Kanmaros V.
ANTOpUTMBI IUATHOCTUKY U IIU(PPOBO- ANTOpUTMBI AMATHOCTUKU U Acarora C.M.
3. IO yOpaBlICHUS THOPUAHBIMH CHCTE- Il xB. 1uQpoBOro ynpapaeHus ru- Acanos M.C.
MaMH 3JEKTPOCHAOKEHUSI OBITOBBIX OpUIHBIMU CHCTEMAaMH DIICK-
W/WIIY IPOMBIIIICHHBIX NIPEIIPUSTUN TPOCHAOXKEHUSI OT€UECTBECH-
HBIX W/WJIHA TPOMBIIUIEHHBIX
NIPEAIPUITHIA.
[lonyuyenue mareHTa IUIsi THAPOIPHUBO- ITaTeHnt
4, Jla C YCTPOHCTBOM ONTHMH3HPYIOIIYIO IV ks.
ero paboty 3aKi1. oTUeT
PA3JIEJI 3 PABPABOTKHU I'SC MAJIOM MOIITHOCTH, PABOTAIOIIAS PYCJIOBO-
PYKABHBIM CIIOCOBOM JJISI TOJYYEHMS DJEKTPUYECKOM SHEPTUH
N3 MAJIBIX PEK
3.1 | MccrnenoBanune ruapoInHAMHUYECKAX 1 xBapran | maremarwdeckas Moaenb | Jlaboparopus Bozo0-
napameTpoB Mukpol DC Ha ocHOBE 2022 r. | TUAPOAMHAMHYECKUX Mapa- | HOBJISIEMBIX UCTOYHH-
IIOCTPOEHHOM MaTeMaTU4ECKOH MOJEIN MeTpoB Muxkpol 9C KOB DHEPIUy,
3.2 | DKcriepuMeHTaIbHBIE HCCIIeTIOBAHIS 2 - 3 xBap- | AKT dKCIIEPUMEHTAIbHBIX
KMHEMaTHYeCKHX apaMeTpoB TypOuHsI | Tan 2022 r |uccieoBaHuil KuHeMaTHYe- O6osos A.JT.
1 00paboTKa MOTYYECHHBIX JaHHBIX CKHX MapaMeTpOB TYPOHHEI Hcaes P.3.
Kanpipos ML.I11.
3.3. | Ha ocHOBe pa3paboTaHHBIX METOIOB 3 - 4 kBap- | PesynbTaThl HCCIIEIOBAHMI | Akmapanmues P.A.
pacuera MomHocTd Mukpol OC ¢ yge- | Ttan 2022 MaT. MOJeNIu Mexnepos T.T.
TOM BO3JIyIIHOM BOPOHKHU HCCIIEA0BATh T. Mener6ekos M.T.
0COOCHHOCTH €€ paboThI
3.4 | OGocHOBaHHE TEOMETPUIECKHX, KH- 4 xBaptan | O60OCHOBaHHE Te€OMETpHYC-
HEMAaTUYEeCKUX U JUHAMUYECKUX Ta- 2022 . CKHMX, KHHEMaTHYECKUX U
pamerpoB Mukpol ' OC Ha ocHOBE Ipo- JAHAMUYECKUX [1apaMeTpPOB
BEJCHHBIX HCCJIEIOBAaHUMN Muxkpol 2C
PA3EJI 4 UCCIIEJOBAHUE U PASPABOTKA AJITOPUTMOB U ITPOI'PAMM
OIITUMMU3ALUU CUCTEM YIIPABJIEHUSA U ABTOMATU3ALIUU DKCIIEPUMEHTA
1 Pazpaborka (pyHKIMOHATBHONH CTPYK- | kB. (YHKLIMOHAIBHBIE CTPYK- Jlaboparopus
TypBl, COCTaBa TEXHUYECKOTO U airo- Typsl, coctaB AO u [10' MatemaTn4yeckoro
pUTMHYECKOro obecrieueHust pacmpe- MOJIEJTUPOBAHUS
JeJIEHHON cHucTeMbl cOopa HU3MepH- THIpoaBTOMaTHye-
TeJIbHOW HMH(GOPMALUU W yNpaBlICHUS CKHX U MHKPOIIPO-
IKCIIEPUMEHTOM [IECCOPHBIX CUCTEM
2 Pa3zpabotka Mmaremarudeckoro obec- Il xB. AJNTOPHUTMBI U
NIeYeHHUsT aBTOMATU3aUH SKCTIEPUMEH- MPOTrpaMMBbl AxmatOekoB P.A.,
Ta 1 00pabOTKH SKCIIEPUMEHTAIBHBIX Konoxb6aera A.K.,
MPOCTPAHCTBEHHO-PACIIPEIETEHHBIX Kapaxkait FO.1.,
cucTeMax. CabpipOexoBa b.H.,
3 PaspaGotka Martemartumueckoro obec- [ Il kB. AIropUTMEI U Tykpcynbexosa bl.
NIeYeHHsT aBTOMATU3aUH SKCTIEPUMEH- MPOTrpaMMBbl T.
Ta ¥ 00pabOTKHU IKCIIEPUMEHTAITBHBIX
NPOCTPAHCTBEHHO-PACIPEAETICHHBIX
CUCTEMAX.
4 Pa3paborka maremaTudeckoro oobec- IV xs. 3aKITFOUNTEIIbHBIA OTYET 110

MEYCHUA aBTOMAaTHU3alu OKCIICPUMECH-
Ta 1 O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX
MMPOCTPAaHCTBCHHO-PACIIPCACICHHBIX
CUCTCMaAX. HOI[FOTOBKa 3aKIIOYUTECIIb-
HOI'0 OTYCTA.

HWP, pesynbrater 3a 2021-
2023 rr.




IHPOEKT
HAYYHO-UCCJIEJOBATEJIBLCKOM PABOTHI

PA3PABOTKA METOJOB U LIU®POBBIX TEXHOJIOTUM JJISI CO3JJAHUSA
UH®OPMALIMOHHOM CUCTEMBI YIIPABJEHUSA IOTEPSIMU DJIEKTPOSHEPT U B
PACHPEJEJIUTEJBbHBIX JIEKTPUYECKUX CETSAX

HaumeHoBaHue 32124, MePONIPUATHI 110

Cpox BBINOJI-

OxugaeMble pe3yJibTa-

Ha3Banue noapas-

Ne peaau3anuu naeaennii u ©.1.0.
HeHHsI padoT ThI "
3a/1a4 NMPOeKTa HCTIOJIHUTEJIei

1 |Anropurmu3zanus 3aauu HASHTH(QUKAINH U] 01.01 - Anroputm unentuduka- |Jlaboparopus agan-
ABTOMAaTHU3UPOBAHHOTO KOHTpoysi mapamer-| 31.03.2023r |ouu ¥ KOHTPOJISA MapaMeT-| TUBHBIX U HHTEI-
[POB TpaHC(OPMATOPHOTO MUCTOUHHUKA ITHTA- POB TPaHC(OPMATOPHOTO | JIEKTyalIbHBIX CH-
Hus pacupenenutenpHoi cetn (PC) rcToyHuka nuradus PC CTEM,

2 [MopepHu3alys U BBOJ B ACHCTBHUE IKCIIC- 01.01- JlabopaTopHsIii SKCIEpH- Owmopos T.T.
pUMeHTaIpbHOrO cTeHma mius mposemenus 30.05.2023r MEHTAJIBHBIA CTEHT SAp-Myxamenos
MICIIBITAHUM TEXHUYECKUX WU ITPOTrPAMMHBIX HIT.
CpPEACTB UH(POPMAIOHHOH CHCTEMB]] OcmoHoBa P.U.

nipasieHus (MCY) Taxeip6ames b.K.

3 |Pa3zpaboTka CHENMaIbHOTO IMPOTPAMMHOTO 01.02- Pajokanan ¢ nporpamm- | boponus AT,

o0ecneuenus paanokanana UCY 30.06.2023r HBIM 00€ecIIeueHuEM Bonbinckas B.A.
Abppazakos T.A.

4 [[IpoBeaeHue  UCHBITAHUA  TEXHUYECKUX 01.05- Pe3ynbrarel ncneitanuit
CpelCTB U crhenuanbHoro nporpammuoro| 30.08.2023r TEXHUYECKUX U IIPO-
oOecrieueHnsT (PYHKIIMOHATBHBIX  OJIOKOB rpaMMHBIX cpenctB UCY
NCY

5 |dopaboTka TEXHHUYECKHUX W MPOTPAMMHBIX 01.07- Pe3ynbrarel necnpiTanuit
cpeacte UCY mo pesynpraTtam mposeneH-| 30.10.2023r TEXHUYECKHUX U MPO-

HBIX UCIIBITAHUN rpaMMHbIX cpenctB UCY

I[ToaroroBka 3aKIIOYMUTEILHOTO OTYETA O 01.11- 3AKIIOYHTENb B OTIET O

HUP no npoekty 30.11.2023r HUP 1o mpoexTy

NPOEKT
HAVYYHO-HUCCJIEJIOBATEJILCKOU PABOTHI
«PABPABOTKA METOAOB OHEHKHU I'PYBOCTU JUHAMHAWYECKHUX
CHUCTEM JJIs TIPOTHO3UPOBAHUSI KATACTPO® (BU®YPKAILIUIN) 1
YHOPABJEHHWS CUHEPTETUYECKUMMU IMTPOLUECCAMU U CUCTEMAMM»
Ne HaumeHnoBaHue 3a1a4, MEpPONIPUATHIA Oxunaemble pe3yabTa- | Hazpanue noapas-
n/n 10 peaiM3aliu 32124 IPOEKTA Cpox Boi- ThI aejgenuni, ©.1.0.
TOTHEms HCIOJTHHUTeEJIeH
padort
1. AHanus u peanuzaiusi pe3yjabTaToB UC- -1V [Ty6nukaums pesynsratoB|  Jlaboparopus
CJIeIOBAHUM. B 3 cTaThsiX U 2 HOKJIagax CHHEPreTUKH M Xa-
Ha KOH(epeHImax 0ca TMHAMHYECKHX
2 AHanmu3 pe3yibTaTOB HWCCICNOBAHUNA U I-11 Pa3zpaboTka MeTom0B 1 CHCTEM,
OLIEHKA MPaKTHYECKOH peaTn3anny. aJITrOPUTMOB Omopos P.O., Omy-
[TyOnukamus: 2 cTathy, panues M.O.,
TNOJrOTOBKA JIOKNana | AxynoB T.A., Aii-
3 [IpopaboTka BOMpPOCOB HPOrpPaMMHON U n-1v Aunroputmuyeckas u ipo-|  Apanue A.O
anmapaTHOW peai3alud METOJIOB IS rpaMMHasi pa3paboTKa,
pelIeHus MPakTUIEeCKHX 3a/1a4. CO3aHNE IKCTIEPUMEH-
TaJBHOTO CTEHAA
4 Pazpaborka u 3ammra Otuera mo HUP AV 3aKIIOUYNTENLHBINA OTYET
o HUP




IHIPOEKT
HAYYHO-UCCJIEJOBATEJIBLCKOM PABOTHI
HNCCIEJOBAHUE, CO3JAHUE U COBEPHIEHCTBOBAHUE HEPT'O- U
MATEPUAJIOCBEPEIAIOIIUX MAIIUH 1 OBOPYJOBAHUSA JIA
MPOMBIIIJIEHHOCTH, CTPOUTEJIBCTBA U CEJIBCKOT'O X035 CTBA

PA3JIEJ 1.

COBEPIIEHCTBOBAHUE KOHCTPYKIIUM OTEOMHOI'O MOJIOTKA HA

OCHOBE MEXAHHW3MA C PA3JIEJISIIOIIMMCS BOMKOM, IOAIOTOBKA 1 OCBOEHUE
NPOU3BOJACTBA NPOMBILIJIEHHOI'O OBPA3LA

Ne HaumenoBanue 3aaa4, Mmeponpusi- | Cpok BbI- HazBanue nmoapa3s-
I /;1 THH M0 peaju3alnuu 3a7a4 NpoeK- | moJHeHus |Oxxuaaemsblie pe3yJabTaThl | gejgenui, ®.1.0.
Ta padot HCTIOJIHUTEJIeH
Jran 3. [IpoBeenne HCNBITAHNH IKCIEPUMEHTAJIBHOI0 00pa31a u uccJie-
J0BaHHe padoYHX pe;KUMOB
3.1 | DxcnepumeHTaNBHAs MPOBEPKA pa- 1-2 kBap- |AKTHI UCTIBITaHUN 0TOOWHO-| Jlaboparopus {u-
00TOCTIOCOOHOCTH M JIOJATOBEYHOCTH Tan T'0 MOJIOTKa HAMHUKH UMITYJIbC-
HOBBIX TEXHUYECKUX PEIICHUN, 2023 1. HBIX CHCTEM,
aJICKBATHOCTU TEOPETUUECKUX Pa3- Hdxymaraes M.C.
paboTok Cynran6aes K.b.,
3.2 | Pa3paboTtka nmpeanoxenuii mo ocBoe- | 3-4 kBap- |[lonck moTeHIMANBHBIX MO- Hypwmaros A‘?{"
HUIO TIPOMBIIIUIEHHOTO MPOou3BoAcTBa | Tan 2023 1. | TpeOuTeneit MOJIOTKa, 3a- Hxymamesa K.

AIIEKTPOMEXaHUUECKUX OTOOMHBIX
MOJIOTKOB C Pa3JeIsSrOIIUMCs OO¥-
KOM

KJIFOUEHHE JOTOBOPOB Ha UX
IIOCTaBKY

PA3JIEJI 2.

OBOBUIEHUE OIIBITA IPUMEHEHHUSI HABECHBIX PBIYAKHBIX

MOJIOTOB 1 CO3JAHUE YCOBEPIHIEHCTBOBAHHOI'O OBPA3IA MOJIOTA HA BA3E
MEXAHUW3MA NIEPEMEHHOU CTPYKTYPbBI C.ABAPANMOBA C HAUMEHBIIEN
HATPY3KOH HA MAHUITYJIAATOP

Jtan 3 Co3naHue ONbITHOTO 00pa3lia HABECHOT'0 MOJIOTA

3.1 | [IpopaboTka TEXHOJOTHU U3TOTOB- 01.01.23- | TexuHonoruueckas A0ky- |Jlabopatopus Teo-
JICHHS] IPUMEHUTEIHLHO K UMEIOITe- 30.03.23 MEHTAIHA pYU MEXaHU3MOB U
MYyCsi 000PYIOBAHUIO ¥ MATEPUATIAM. MaIIIVH,

3.2. |IloaroTroBKa OCHACTKH U 3arOTOBOK Hayunsrit otuér AI?HpaHMOZQAC'
neranei ynapuauka. [loaroroska 01.04.23- AGaPHMOB T M
KOMITJIEKTYIOIINX JeTaJIeH. 30.06.23 ApanMoB 1 VL

Paumkynosa I'.M.

3.3 | BeimonHeHue noaHoro ooséma us- 01.04.23-  |SxcnepuMeHTaIbHbIE 00pa-| AGnpanmos A.XK.
TOTOBIIEHUS, COOPKHU M HANAJKU CO- 30.12.23 3er; Mosiora ¢ MIIC
31aHHOr0 00pasna.

3.4 | TloAroToBKa 3aKJIIOYUTEIBHOIO OT- 01.12.23 - Hayunsrit otuér
4eTa 10 MPOeKTy 31.12.23

PA3JIEJI 3. HMCCJIEJOBAHME, PASPABOTKA TEXHOJIOTMH U CO3JIAHHUE 'OPHOM

TEXHUKH JIJIS1 BE3B3PBIBHOM ITPOXO/IKA BHIPABOTOK U TJTYBOKHUX CKBAYKHH,
JAOBbIYU U NTEPEPABOTKHN NPUPOJHOI'O KAMHAA

Iloopa3zoen 3.1 - CoBepiieHCTBOBaHNE OYPOKJINHOBOM TEXHOJOTMH AJIs1 OTAeIeHus 0J10KA MPuU-
POIHOT0 KAMHSI OT MaCCHBa U €ro nepepadoTka, co3qaHue HOBBIX KOMILIEKCOB MAIIUH

Jrtan 3. U3roros/jieHue yIapHO-KINHOBOI0 YCTpPOiicTBa U 3kcniepumen- | Jlabopatopus KK
TaJIbHbIE UCCJIeI0BAHNSA THAPOKJINHA U YIAPHO-KJIMHOBOI0 YCTpoiicTBa
OKcrepuMeHTaIbHBIE UCCIIEI0OBaHMS
COBE pmeHCTBOBaHHoro TTAPHOTO Yeyoanmes K.
Y P yaap SAuBapp - |Metponoruyeckuit nactopr| OnukbaeB K.T.
3.1.1 | MexaHHM3Ma aHAJIU3 PE3yJIbTATOB U N
MapT U aKT PUEMKHU Paiipim6abaes T.O.

BBIPa0OTKA PEKOMEHIAIIHHA.
H3rotoBieHne yAapHO-KIHHOBOTO

Keiaaroexosa H.H.




YCTpOMCTBA, aBTOPCKUI HAI30p.
PazpaboTka MeTOIUKH SKCIIEPUMEH-
TaJIbHBIX MCCIIEIOBAHUN THIPOKIIHU-
HOBOI'O YCTPOMCTB.
PazpaboTka METOTUKH SKCIIEPUMEH-
TaJIbHBIX MCCIIEIOBAaHUN YAapHO- PN Pexomennmarnuu no npume-
3.1.2 | KIMHOBOTO YCTPOMCTRA. HE)HB HEHHIO ¥ YCOBEPIIIEHCTBO-
OKclepUMeHTAIbHBIE HCCIIEAOBAHUS BaHUIO
THJIPOKIMHOBOTO YCTPOHCTRA.
AHanm3 pe3yabTaToB SKCIIEPUMEHTOB
THJIPOKIMHOBOTO YCTPOHCTBA U BbI- Miois Pexkomennanum no npume-
3.1.3 | paboTKa peKOMEHIAIIHIA. centsGpy | HEHHIO M YCOBEPIICHCTBO-
DKCIepUMEHTAIBHBIC HCCIIeIOBAHMS p BaHMIO
yIapHO-KJIMHOBOTO YCTPOUCTBA.
AHanu3 pe3yabTaToB SKCIIEPUMEHTOB
yIapHO-KIIMHOBOT'O yCTPOHCTBA U OKTA6DL
3.1.4 | BBIpabOTKa pEKOMEHIAITHIA. z[eKa6p . Otuer HUP 3a 2021-23 rT.
OdopmieHne HTOTOBOTO OTYETA 110 p
MPOEKTY
Iloopazoen 3.2 - PazpaboTka 3J1eKTPOruApoOuMMIYJILCHOI0 YCTPOiicTBa )i 0€3 B3PBLIBHOM MPo-
XOJKHU BbIPA00TOK M CKBA:KUH
2. Jtan 3. U3rotoBiieHue 1 IKCIEePUMEHTAIbHbIE HCCIe0BAHUS ONMBITHOIO
00pa3ia JIeKTPOruApoOuMIYJIbCHOI YCTAHOBKH
2.1 | ABTOpCKHIA HAI30p 32 U3TOTOBIICHH- | SIHBaph - | DIEKTPOrHIPOUMITYILCHAS
€M DKCIIEpUMEHTAIBHOTO CHapsiIa, Mai yCTaHOBKa JaGoparopus Kam-
2.2 | COopka 1 KOMITJIEKTAIUs TeHepaTopa VoHE Mertposorniyeckuii macopt| HexoOBIBAIOIIHX
UMITYJIbCOB TOKA 3JIEKTPOTHIPOUM- ABIVCT U aKT IIPHEMKH KOMILIEKCOB,
ITyJIbCHOM yCTaHOBKHU Y Ycy6anues K.
nkbaes K.T.
23 [TpoBenenue 3KCIIEpUMEHTATBEHBIX Asryct PeKkoMeHAaLIAH 110 yCOoBep- b e H
Hcl[::nenOBaHMﬁ ’ ILCKZG b [HCHCTBOBAMH YPHEHRHOR HL
p Otuetr no HUP
PA3EJI 4 PA3PABOTKA U BHEAPEHUE B ITPOU3BOACTBO 'NAPABJINYECKHUX

HEP®OPATOPOB C YJAPHO-IIOBOPOTHBIM CIIOCOBOM BYPEHUS LIITYPOB JUIA
BYPOBBIX AT'PEI'ATOB

Jtan 3. IIpoBeaeHue 3aBOACKUX UCMIBITAHUI U IKCIIEPUMEHTAJIbHBIX HC-
cjenoBaHuii nepgoparopos

3.1 | Pa3paboTka ycoBepIICHCTBOBAHHOM 02.01.23- | Texauueckas JOKyMEHTa-
KOHCTPYKITUH THAPABIHMYECKOTO 01.04.23 | ust HA U3rOTOBIICHHE TIEP-
nepdoparopa ¢ y4eToM pe3yibTa- ¢doparopos
TOB 1a00pPaTOPHBIX UCTIBITAHUH, TIPO-

BeneHHbBIX B 2022 romy.

3.2 | OxcnepumeHTanbHbIN nccnenoBanust | 01.02.23- | AKTBI 9KCIIEPUMEHTANIBHBIX
BHYTPEHHUX pa0O4HX MPOIECCOB, 01.07.22 | uccnenoBaHuii U peKOMEH-
B3aMMO/ICHCTBUS MEXaHU3Ma ITOBO- JIAIMHY TI0 COBEPIICHCTBOBA-
poTa M yIapHOI'O MEXaHHU3Ma HUIO KOHCTPYKLIUU

3.3 | MccnenoBanuie ppIHKOB COBITA U 01.05.23- | 3akiroueHHe JJOTOBOPOB HA
OTIpeJIEIICHIE PaIlMOHABHEIX 00J1a- 0.1.10.23 HCIIBITAaHUS ¥ TIOCTABKY

cTel MpUMEHEeHUs. 3aKIII0OUeHUe 10-
TOBOPOB Ha MOCTaBKY mephopaTopoB

nepdopaTopoB npennpusi-
TUSIM

JlabopaTopus Cu-
JIOBBIX UMITYJIbC-
HBIX CHCTEM,
YpaumoB M.
Ksurko A.C.
TonroeBa M.




PA3JEJ 5

PABPABOTKA BYPOBOI'O KOMIIVIEKCA C ABTOMATUYECKH
PEI'YJUPYEMBIM 2JIEKTPOITPUBOJOM JJISA BYPOBOI'O CHAPSAJA C IBOUHOU

KOJIOHHOM TPYB

Otan 3 Pa3zpa6orka padoueii fokymeHTanuu Ha 0ypoBoii kommiexkc Kb-

762

3.1

Pa3paboTka paboueii TOKyMeHTaIIH
Ha OypOBOIl KOMILIEKC

1 xBapTan
2023 r.

KommnexT paboueit noky-
MEHTaluH Ha N3TOTOBIICHUE
OypOBOTO KOMILIIEKCA

Jlaboparopus by-
PWIBHBIX MallIVH,
Anoxun A.B.
Bacwuines B.B.

3.11

PazpaboTka AUCTaHIIMOHHOM cUCTe-
MBI yTIpaBiieHHUs1 OypOBOTO CTaHKa Ha
0a3ze MUKpoIpoIeccopa

1-2 xBap-
Tam
2023 T.

CucreMa AUCTaHIUOHHOTO
yrpaBieHus: 0ypoBOTo
cranka. O6o0menne mare-
PHAJIOB IO CHCTEME M-
CTaHLUMOHHOTO YIIPaBJICHUS

3.2.

JopaboTtka paboueit TOKyMeHTaIlu!
C MEPCYHCM ITOKYITHBIX PI3)Z[CJIPII>'I u
COIJIaCOBaHME C U3TOTOBUTEIIEM.
[Tepenaya JOKyMEHTALIMK HAa U3TO-
TOBIICHHE

2 KBapTan
2023 r.

AKT BBITIOJTHEHHBIX
paboT Mo JoOKyMeHTaluu
pabouero mpoekTa. [lepena-
va KJ[ Ha u3roroBieHue
OypOBOTO KOMILTEKCA

3.3

PazpaboTka METOTUKY SKCIIEPUMEH-
TaJbHBIX HCCIIEOBAHUIA 110 TIPOBE-
JCHHIO 3aBOJICKUX HCIIBITAHUI

3 kBapTail
2023 r.

MeTtonuka 3KciepuMeH-
TaJILbHBIX UCCIIEOBAHUI
3aBOJICKAX UCIBITAHUHA

3.4

BrinosHeHHEe JOBOIOYHBIX paboOT O
pe3yIbTaTaM dKCIIePUMEHTATBHBIX
uccienosanuii. [lonroroska marepu-
QJIOB K ITyOJNHUKALUK U OTYETY

4 xBapTan
2023 r.

Hayunsblii oT4eT N0 pe3yJib-
TaTam UCCJIEAOBaHUN
CraTpu B )XypHaIax

Anoxun A.B.
Bacunbes B.b.
Mypamosa C.O.
Koituymanosa A.K

PA3JIEJI 6

PA3PABOTKA M AHAJIN3 MATEMATUYECKHX MOJEJENA IUHAMUKA
MAHUIIYJIATOPOB I'OPHBIX U CTPOUTEJIBHBIX MAIIINH C HABECHBIMU

I'NMJAPABJIMMECKUMHA MOJIOTAMHU

Jrtan 3. AHaAJIM3 MaTeMaTHYeCKO MOJeJIM H YCTAHOBJICHUE B3aUMOCBSI3eH
HArpy30K, BOSHMKAIOIIMX B 3JIeMEeHTaX MAHUIYJIATOPA, ¢ MOJOKEHUAMH
€ro 3BeHbeB, HHEPIUOHHBIMH 1 JHePreTH4eCKNMH NMapaMeTPaMHU HABeIIH-

BaeMbIX MOJIOTOB

3.1

PazpaboTka u aHanm3 maTemMarmye-
CKOI1 MOJIETTH ¥ YCTaHOBJICHUE B3au-
MOCBSI3€H Harpy30K, BO3HUKAIOIINX B
3JIEMEHTaX MAaHHUITYJISITOPA JIETKOM
CEpUU — THIPABINYECKOTO IKCKaBa-
topa Hyundai 555

1-3 kBap-
Tal
2023 r

MareMaTHudeckas MOoACIIb

3.2

PazpaboTka u aHaim3 MaTemMaTude-
CKOW MOJICTIN U YCTaHOBIICHHE B3au-
MOCBS3€l Harpy30K, BOSHUKAIOUINX B
JJIEMEHTAX MaHHITYJISITOPA CPeIHEH
CepuH — THIPAaBIMUYECKOTr0 dKCKaBa-
Topa Hyundai 1400

1 - 3 xBap-
Tan 2023 r

MareéMaTHudeckKas MOACIIb

3.3

PazpaboTka u aHaimM3 MaTemMaTmde-
CKOW MOJICTIN U YCTaHOBIICHHE B3au-
MOCBS3€l Harpy30K, BOSHUKAIOUINX B
3JIEeMEHTaX MaHUMYJIATOPA TSHKEIOH
CepuH — THIIPABIMYECKOTr0 dKCKaBa-
Topa Hyundai 3000

1 - 3 xBap-
Tan 2023 r

MareéMaTHudeckKas MOACIIb

3.4

O06001meHne O0MMX Pe3yIbTaTOB H
pa3paboTka peKOMEHIAIHIA TI0 CHU-

4 xBapTanl
2023 r.

PexoMeHmanum 1mo cHUXe-

Otnen MuHoBaui,
HOBOM TEXHUKH U
TUEXHOJIOTHH,
Cynranamues b.C.,
Epempbsnir B.O.,
Kycynbekos B.T.,
Taamaiibexosa XK. T.
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YKEHHIO Harpy30K, IEHCTBYIONIUX Ha
3BEHbBSI MAHUTTYJISITOPA

HUIO HATPy3KH

PA3AEJ 7

CO3JAHHNE KOMIIVIEKCA TUIPABJIMYECKOI'O 1

I'MmaAPOANHAMHUYECKOI'O ABAPHﬁHO—CHACATEHBHOFO HHCTPYMEHTA, _
NPUMEHSAEMOI'O ITPU JIMKBUJALIIUU MTOCJIEACTBUU YPE3BBIYAUHBIX CUTYALIUU

Jrtan 3. BeinoJiHeHHE T0BOJOYHBIX PadoT MO pe3yJibTaTaM IKCIepPUMeH-
TAJILHBIX UCCIIE0OBAHMIT

3.1 OKcrnepuMeHTaIbHbIC uccienoBanue | 1-2 kBap- Otnen MnHoBaui,
CBOMCTB KMJIKOCTH IIPU BBICOKUX Tan AKT UCTIBITAaHUI CBOWCTB | HOBOW TEXHHUKHU U
JaBIEHUIX 2023 r JKUAKOCTHU IIPU BBICOKUX TUEXHOJIOTHUH,

JaBJICHUSIX Cynrananues b.C.,
3.2 | Hopabotka pabGodero nmpoekra rua- | 1-3 kBap- | Paboune geprexu HHCTpY- EIE)/FMMHH B3,
PAaBIMYECKUX aBaPUMHO- Ttan 2023 ¢ MEHTOB emucyy. Jla-
HUCJIaH
criacaTeIbHBIX HHCTPYMEHTOB g
by ®aneesa H.H.

3.3 | O6o0meHne pe3ynbTaToB Mmpeasapu- | 2 - 3 KBap- Wspanos B.
TENbHBIX UCIIBITAaHUH U dKcTiepuMeH- | Tan 2023 T Ortuer
TalbHBIX UCCIICIOBAHUN

3.4 4 xBapTan
00001eHre 00IIUX PEe3yIbTATOR 2023 r. | OTueT, KOMIUIEKT pabouux
CO3JaHUs THIPABINYECKUX aBAPUI- yepTekel aBapuitHO-

HO-CITacaTeNbHBIX HHCTPYMEHTOB criacaTeIbHBIX HHCTPYMEH-
TOB
3.1 | OxcnepuMmeHTanpHBIC HCcaenoBanne | 1-2 kBap-
CBOWCTB >KMIKOCTH IIPU BBICOKUX Tan Ortyer
JIaBJIEHUSIX 2023 r
PA3JIEJI 8 HAYYHBIE OCHOBBI PABPABOTKHW CUCTEMbI MAUIUH JIJIA
XO34AUCTBYIOHINX CYBBEKTOB CEJbCKOI'O XO3AAUCTBA KbIPT'BI3CKOU
PECIIYBJIUKU
Irtan 3 UcciienoBanue TEXHOJIOTHII U pa3padoTKa HOBBIX TEXHUYECKHX
CPEeACTB /Jisl 3aTOTOBKU KOPMOBBIX I'PaHy.JI

HccnenoBanve U aHanu3 TEXHOJIOTUI .

AHaTUTHYECKUH

3.1 | g mpuroTOBIEHUS KOPMOBBIX rpa- |SIHBapp 2023 oTICT
HYJIOB
Hccnenoanne n aHanm3 TexXHUYE-

39 | CKUX CPEJICTB, PE/IHA3HAUCHHBIX ®deBparb AHanuTH4YeCKuit

' JUTS IPUTOTOBJIEHNSI KOPMOBBIX I'pa- 2023 OTYeT
HYJIOB
[laTenTHBII OUCK 1O N300pETEHU- Maor AHATHTHYCCKH 0 " N
3.3 | siM, CBSI3aHHBIM C TPaHYJIMPOBAHHEM b TACH YHHOBAIMH,
Tpas 2023 OTYeT HOBOW TEXHUKHU U
THUEXHOJIOTHH,
34 Pa3paboTka ucXoaHbIX TPEOOBAHMIA Anpens | TpeboBanus Ha pa3pabOTKy | KaceimGekos P.A.
' Ha TPaHyJISITOP TPaB 2023 TPaHyJSATOP TPAB OcmoHoB bl J[x.
Pa3paboTka npuHIUIHAIBHON (KOH- . Aiiryranos B.II1.,
o Maii A AN

3.5 | CTPYKTHBHO-TEXHOJIOTHYECKOM) 2023 Cxema rpanynaropa Tpas KMA4TOB A..J.
CXEMBI TPaHyJIsITOpa TPaB
Pa3paboTka kmHEMaTHUYECKOH CXe- KunemaTtudeckas cxema

3.6 P ions 2023
MBI TPaHyJISAITOpa TPAB TpaHyJsTOpa TPaB
O0oCHOBaHHE OCHOBHBIX KOHCTPYK- Mo

3.7 | THBHO-TEXHOJIOTMYECKHX MapameT- 2023 AHaIUTUYECKUI OTYET
POB TpaHyIATOpa TpaB

3.8 | OGocHOBaHME OCHOBHBIX KOHCTPYK- |ABryct 2023| AHaIUTHYECKHHA OTYET
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THUBHO-TEXHOJIOTUYECKHUX IIapaMeT-
POB rpaHyJIATOpa TPaB

TeopeTndeckue HcClIeTOBaHUS IO CeHTs0pB .
3.9 AHaIUTUYECKUI OTYET
CPaHyJIATOPY TPaB 2023
Cocranenne MOACTH (ymKmORH- OkT0pB Mopenb ycTpoiicTBa Ajis
3.10 | poBaHHs yCTpOWCTBA JJISl TPAHYIIHU-
2023 IpaHyJINpOBaHUs TPaB
pOBaHUs TPaB
3.11 KOMHOHOB{( a MaTCpHalioB HCCICN0- Hos6ps 2023 Hayunerit otuer
BaTEIBCKOU PabOTHI
OdopmiieHune u caya oTyeTa 1o Jexabpb N
3.12 nponenanoii HIP 2023 Hay4Herit oTuet
Armpens-
313 KommbroTepHoe mpoeKTUpOBaHUE Jlexabpb Koncrpykropckas
' KOHCTPYKITHH I'PaHyIsATOpa 2023 JIOKYMEHTAIIHS

Hupextop UMA HAH KP, n.1.H.
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b.C. Cynrananues




