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MTI'/I rerepaTop - OTCpOY€eHHAs PEeaJIbHOCTE
«Texnuras

Osuapos Apmesm Tmumpuecun, HTwuwun Feaenult Maacnosus (nayunntl pyrocodumeas, I1710), mecmo cunolneniis
padomu: HHTT

B02M0XKHOCTE  MATHHTOTHAPOAHHAMUUCCKOTO CcIocoba IIONYUCHHS SJICKTPHNCCKON sHeprum  ObLTa
npeackazaga Matikmonm @apagcem B 1831 rogy u moaTsepkcHA HA OpaxTuire jgop; oM Kemssmaend. Ho,
HC CMOTPS HA TO, UTO 3TO NIPOHIOILTO IIOYUTH IIONTOpa Beka Hazam, MI - remepatopel m ceil wac
HMCIOT BCCBMA OTPAHUUCHHOC TIPHMCHCHIC. OOBCKT HCCICTOBAHNIS B IPOCKTC: MATHUTOTIH, PO THHAMITUICCKITH
MCTO TIPCOOPAROBAHIT SHCDITIM. IIpemver wecmeOBaAHHS B OPOCKTCE:  MATHHTOTHADPOMMHAMIYUCCK I
TCHCPATOD DJICKTPUUCCKON SHCPrHUH [OCpBOTO poja ¢ paboumd xaHamoM hapageesckoro Tuma.  Lems
OPOCKTA: CO3ATh ACHCTBYIONIYIO MOACTE MATHUTOTHAPOAMHAMIYUCCKOT0 I'CHCPATOPRA ICKTPHUCCKON 3HCPIHH
nepporo poga ¢ pabounmM xaHanoM ((apasecBCKOTO THIIA AJONTHPOBAHHOTO K 3JCKTPONUTY «MOPCKAS
BOTA>. [Mumoreza:  MOpPCKAs BOA MOXKCT HCIOMB20BATHCS B KAUCCTBC 2MCKTPONHTA HIpH  PaboTe
MATHUTOTHAPOAMHAMIUIYUCCKOTO TCHCPATOPA 3JCKTPHUCCKON SHCPTHUH NICPBOTO pofia ¢ pabounM KAaHATOM
dapasecBckoro Tuna.  3ajaun OPOCKTA: - NPOBCCTH aHAMHZ YUCOHBIX, HAYIHBIX, HAYIHO—TIOMY.ISIPHBIX
HCTOUHHKOB mH(poOpMauu 1o BHOPAHHON TCMATHKC; - BBIIBHTE (DHURNYUCCKHC 2AKOHBI M IIPHHIHIIH,
obbsIcHIIOMNC MarsnTormaposnHaMmdaccknil aderT; - Ha cozmamHON ACHCTBYIOMCH MOICTH OPOBCCTH
JCMOHCTPAIHI0 MArHATOTHApOoAuHAMIIccKoro achderTa u npocreiimmme GHhHaudccKkue 3KCICPHMCHTH.

Merop1 HCCNCOBAHNS, TPHMCHEHHBIC B MPOCKTC: MCTOA, 000OTICHIS, HAYYHBIH 9KCICPHMCHT, CHHTCR,
aHamnz, Mero; HAOMOACHIS u cpaBHCHHS. lIpaxTHucckas 2HAYMNMOCTE IMPOCKTA COCTOUT B TOM, WUTO
OBLTA TTOKA2aHA BORIMOXKHOCTE cO3ganms npororuna MIIL - reacparopa 2MeKTPHYCCKO S9HCPTHH B KAUCCTBC
3JICKTPONHTA, B KOTOPOM HCIIONB3VCTCS MOPCKAS BOSTA.

B xo1¢ BRIIONTHCHIS IpocKTa GBLTA JOoKazaHa BORMOXKHOCTE noctpocHus MIJI-rerepaTopa nepsoro posa
¢ pabounyM kasamoM (apaseeBCKOro THIIA, LTSI KOTOPOTO B KAUCCTBC AJCKTPONHTA MOXKHO HCIIONB20BATH
Mopckyio Bogy.Pazpaboran 6MOKHHT-TCHCPATOD € MUILIUBOJBTOBBIM HANPSKCHICM IIHTAHIS BOIICTIIE B
coctap sHCpPreTHIccKOll yeranosku MIJ-remcparopa mepsoro poga ¢ paboumv xazamoMm (hapaeeBCKOTO
Bxosie ncnwirannii 6v1n obrapyKeH 3hheKT, OmIcanne KOTOPOro HC BCTPCUACTCI B JOCTYIIHON JTUTCPATYPC.

Brina pazpaforana,m2roToOBICHA U HCOBITAHA JCHCTBYIOMAS MOACTE MATHHTOTH PO THHAMIUCCKOTO
TCHCPATOPA 3JICKTPHUCCKOLN SHCPTHH IICPBOTO POA ¢ pabouny KaHAIoM (DAPOICCBCKOTO THIIA., IJKCILTYATATIHSI
geticreyomeil Moaenn MI-reacparopa seismBumo cé me seicoxnilt KILI. Pemnre npobmeny,MOXKHO ABYMS
CIIOCOOAMITIIKCTCHCHBHO,32, CUST YBCIHUCHIS MATHHTHOTO MIOTOKA B pabOoUuCcM KAHAMC H HHTCHCHBHO,2a CUET
onTmMIranun (hopyel Paboucro KaHATA,HO 9TO OVAYT TCMBI HAIINX CJICTYOTIHX IPOCKTOB.

CIuCOK JHTePATYPLL:

1. Kypnaan «Hayka n xxuzae» 2015 Ne§; N9

2. Kepebmop H.II. «OCHOBE 9MCKTPOHHKH» H-C H3TAHIC, NCpCpabOTAHHOC H AOMOMHCHHOC. — JICHHHIPAT:
Ducproarovuzgar, 1989 — 352 c.: un. — ISBN 5-283-04448-3

3. http://kvant.mceme.ru;/1980,/11 /mgd-generator.htm
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«Idk30¢pu3». PazpaboTka KOHCTPYKINN 3K30CKEJIETOB U 3K30KOCTIOMOB U
peajit3anus UX Ha IMpaKTUKe

«Ternuwas

Jdedwowos Aaexeett Muzetiaoouyt, Maavies Aackeandp Muzeiaosuy (neyunndl pyxocodumeds, yuumets undopmemury),
Meemo eunotienus pebomae: Fapaye, Axedemun yudposor mexnoaozuls CIIB.

@u2HuccKue CroCOOHOCTH UCTOBCKA CITRHO OTPAHHNUCHHEL. B CTPONTCIBCTBC, B TPY20ICHCBORKAX, B
TOPHOMOOBIBAIOTICEH TPOMBIILICHHOCTH, HA BONHC MOAN CTANKUBAKOTCI € CHTYATISIMI, KOTAa HCOOXOMIMO
TNCPCMCCTHTE  TSDKCTBIC TIPCAMCTBI HA  HCOOMBIHC PACCTOSTHHST (KOTAAa TPHMCHCHUC CIICTITCXHHKH  HC
nenecoobpazso). B HACTOSMCE BPOMST TSI 9TOTO HCHOMBRYIOTCS IO, TbCMHBIC KPAHEL, JOMKDATEL, DARTHIHEIC
MCXAHH2AMBI, Peaara 1 7.0 Ho Teneps COBCPIINTE BCIO 3TY TSKCIYI0 PabOTy CTATO BORMOXKHO IIPOCTOMY
YCMTOBCKY, OfCBIICMY 9K20KOCTIOM.  IIOMOIIBIO 3TOT0 YCTPOHCTBA MOXKHO VBCIUUHUTE TICTOBCUCCKY IO
cuny, OBICTPOTY M BBIHOCTHBOCTE B HCCKOMBKO paz.llent mpoexra:- peammnzo0BaTe COOCTBCHHBIC HACH II0
yeTpoiicTBY U crocofiaM paboTel 9K20KOCTIOMA, MIPOBCPHTH HA NPAKTHKC MOH TCOPCTHUCCKUC IIORHAHUT,-
TOCTPOUTE YHHBCPCAJNBHBIN 3K30KOCTIOM, OPHIOMHBIN AN MCPCHOCKH TSIXKCCTCH, 3amM#TBl HOCHTCIS H
JIP.;3a QT HRYIUTE AHATOMIIO YCTOBCKA U COT/TACOBATE JBIKCHUS 3ICMCHTOB KOCTIOMA C AHATOMITICCKIIMIT
0COHCHHOCTSIMI JBIDKCHUS PYK, HOT U CIIHHBI- HAYIUTE OPUHIII PAGOTH PARMHUHBIX THIOB 9K20KO0CTOMOB;-
OpOI2BCCTH  (DIAUKO- MATCMATHYUCCKIC PACUCTH, COOPATh OT/JCTBHEIC FACTH HK20KOCTIOMA;- OPHOODCCTH
PARTUUIHBIC KOMIIOHCHTHI, MATCPHAMB AT cOHOPKU 3K20KOCTIOMA;- BOILTOTUTE 2aTYMAHHOC «B JKCICRCH ;-
OPOAHATHIHPOBATE BORMOXKHOCTH JAJTBHCHITICTO PARBUTHS IPOCKTA;

[Tpu BrinomaECHNN PABOTH HCMIOMB30BAINCE MCTOMBL H IPUCMBL T PAOOTH ¢ PATHUHBIMUI MATCPHATAMIT
u MexarmaMaMu.OCHOBHAS UacTh PabOTHL BHINOMHITACE B Tapayke.3aKMIOUMHTCIBHASI YACTE - B AKACMIII
mposrx Texaonoruii CIIB.

Pazpaboran u cobpan onwTHEI 00pa3C1 9K20K0CTOMA, AKTHBHO-ITACCHBHOTO THIIA.

TexHUUCCKHC POIICHIS, HCIIONBR0BAHHBIC TPH  PazpabloTKC 3K20KO0CTIOMA, MOTYT OBITH TOMCRHBL B
AHAJOTHMYHBIX OPOCKTAX OHOHHKH 1 POOOTOTCXHHKH. B jJamsHCHIICM ILTAHUPYCTCS BHITIOMHHUTE YTV UIICHIC
KOHCTPYKIUHA U HAHTH MAPKCTHHTOBYIO0 HUIIY IPOAYETA. IJKIO0KOCTIOM MOXKCT ucnone208arecs 8 MYC npn
pafoTe B TPY/IHO JOCTYIIHBIX MCCTAX, OMACHBIX A UCTOBCKA, IIOMOTATH IIPH BHIMIOTHCHIN TPY20BHIX paboT
B YCJIOBUSIX OTPAHHUCHHOTO PAB0TCTo OPOCTPAHCTBA WU IPUMCHITHCS B BOCHHOM JICIC.

CHHCOK JTHTEPATVPLIL:

1. Caitit https://pnecumoprivod.ru,/pneumocylinder /v-series.htm;

2. Caiir https://pnecumoprivod.ru/pnevmoraspredeliteli fvalve  v-seria.htm;

property;

3. Caiir http://avs-auto.ru/product kompressor-avtomobilnyy-avs-ks750d

4. Catir https:/ /www.delta-battery.ru/catalog/d
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Nuxenepuas cranmusa D3D Cube
«Texnuras

Eaucees Januae Hoeanosus, I'padobacce Fhine Bopucosna (naywnsdl pyrosodumets, Yuumeasr undopmamuri), meemo
sunonenug pebomst: Jome u 6 ukole

COBMCINCHIC HCCKONBKIX VCTPOIHCTB B OfHOM IIORBOJHT HC TPATHTE JIUIIHHC CPCACTBA, MOKYIIAS X
mo orgcaeHOCTH. F mpm 9TOM HC TPHCTCS 3aHNMATH JIHITHCC MCCTA HA PAIMCIICHHS YCTPONCTB 10
oraensHocTH.  Ilo mpegsapmTenbHO oncHKC, cobecTomMocTs yerpoiicrBa coctapur 300-3508, uro Taxxke
SIBIISICTCST SKOHOMHIUCCKH BHITOAHBIM. BBLTO NPHHATO PCIICHHC PCANM20BATE 3TOT MPOCKT HA KHHCOMATHKC
CoreXY. Jo aroro MovenTa ¢ kKuaeMATHKON CoreXY MHC CTONKHYTHCST HC TPHUBCIOCH, TCM OOMICC HE TIBITACST
CC CAMOCTOITCIBHO CIIPOCKTHPOBATE U HACTPOUTE. JIUUHO A1 MCHS pazpaboTKa JAHHOTO IPOCKTA TIORBOJTUT
TIOMYYUTE HOBBIC 3HAHUS M Y MCHIIS.

Brimn wvogucpunmuposanm ueprexku Ultimaker Orig+. Jopaborana KOHCTPYKIHS S YBCIHUCHIS
JKCCTKOCTH M HPOYHOCTH KOHCTpYKMumu.  JobaBmcHa BORMOXKHOCTE V/JAJCHHO YIOPABISATE CTAHIICH,
Y TAITCHHOT'O BKITKTCHIS M BBIKTOYUCHHS CTQHIHI 3T0 MOXKHO CTCITaTh M2 ..1'[1060fl TOYKI MHDA, CCIH CTAaHTIHI
nogxmwoucHa K coru maTepHeT. D3D Cube moxker BrImomHATE He TOMbKO 3D-meuars, HO M TARCpHYIO
TPABUPOBKY, U CIIOCOOCH HAHOCHTE H300PAYKCHIC IPAKTHUCCKH HA M000I I1TOCKOIH IT0BCPXHOCTI.

Brimu peanm20BaHB BOZMOXKHOCTH ILTOTTCPA, JARCPHOTO TpaBepa W J3D-mpmaTepa B OAHOM KOPIIYCC
C BORMOXKHOCTBHIO OBICTPOIHl cMCHBI DPaboucii TOMOBHI MuHIMH2HUPOBAHBI TIOCACACTBHS OT PCXKIMA
JIARCPHOTO Tpagcpa. PeammaoBaHAa BORMOXKHOCTE VAANCHHOTO YIOPABICHHS H IOJHOTO KOHTPOMS HAT BCCMH
cucremaMu crasmmin. [Ipu 9ToM mosBHIIACk BORMOKHOCTE V/AJICHHOTO BEJTKUCHHST U OTKTKUCHIH CTAHTIIL
opaboTaHa KOHCTPYKIIS A5 YBCIHUCHIS YKCCTKOCTH 1 IPOYHOCTH CTAHIUN JJI JarbHeimero sobasmcHms
BORMOXKHOCTH (D]PCRCPOBAHIS.

B nrore cozmaHa HMHXKCHCPHASI CTAHIIN, KOTOPAS MOYKCT 2aKPBITh MHOTHC MOTPCOHOCTH pazpaboTunkoB
u moburencii JenTaTh CAMOCTKH CBOHMI PYKAMH € HCIONB2R0BAHICM HOBCHININX TCXHOMOTHH. B0O2MOXKHOCTE
CO2aTh HOBOC YCTPOICTBO B TAKIC CXKATHIC CPOKH MHC IIOKA3AA, ITO OPHOOPCTCHHEIN B IIPCTBIYIIHC IO TH
onwIT cozmanus 3D-npuETCPOB HUKY A HE nponat. [omyucHHBIC PAHCC RHAHNS TIOMOTAI0T MHC PCIIATH HOBBIC
KOHCTPYKTHBHBIC IPOOICMEL, 9TOOB YCTPOHCTBO CMOTTO paboTATh TOWTHO I OMATO.

CIHCOK THTePATYPLL:
1. Bryy, k. Hzygacy Arduino: HHCTPYMCHTEL 1 MCTOBI TCXHHUCCKOTO BOMIICOHCTERA;
2. T A. Cuipenxuii. Hadgopyaruka. Ocros nadopMamunoHHON U BEIYHCTHTCIRHON TOXHUKH;

3. Xoposum, II., Xumn, ¥. HerkyccTBO CXCMOTCXHIKIH;
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Pa3paboTka mepcneKTuBHOLT CUCTEMBI PA/MOCBI3U C UCIIOJIb30BaHUEeM JIyHBI B
KaveCcTBe MMacCCUBHOTO PETPAHCJISTOPa PaIMOBOJIH

«Ternuwas

Kadouwnuwos Januwre Mureiirosus, 3ybapes Buxmop Huwoaacous (neyunsdll pyrocodumeas, yuumess Quauri), mecmo
Gunoanenus pabomst: domae

B coepeverHOM MUPC CBsI2B mMeCT orpoMHOC 3HaucHne.Harma mmameTa omyTaHAa ONTHKOBOMOKOHHBIMI
JuHHIMH  CBRU. LTS CBSIRM ¢ YAAMCHHBIMI PCTHOHAMI  HCIIOMBRYIOT CIYTHHKOBBIC U PATHOPCICHHEBIC
nuannMamo KTo 2ayMBIBACTCS,YTO B OKOJO2CMHOM IMPOCTPAHCTBC MPAKTHUCCKH HC OCTATOCH MCCTA LIS
HOBHIX aIapaToB.3aokcaHckuc kouMmanmn Oneweb m Starlink mnmasnpyooT BRIBecTH HA OPOUTHL CYMMADPHO
12672 annapara 70 2022 roga.9T0 CYMCCTBCHHO YBCIHIAT BOAMOXKHOCTh CTOIKHOBCHIS CIIYTHHKOB Ha opbuTe
u obpazoBanusg cme GOJNBIICTO KONIUCCTBA Mycopa.fl mocraBmn zagady - 0OCCICUNTE HACCTCHHIC 3CMITIH
CBI3B10 HC2 23ACOPCHHST KOCMIUCCKOTO TIPOCTPAHCTBA. 110 MOCMY MHCHIK, HAIUTYUIINM BAPHAHTOM OKA2a.T0Ch
HUCIIOTBROBAHIC JIYHBI B KAUCCTBC IIACCHBHOTO PCTPAHCIATOPA PATHOBOH.

Meromm  mccaemopanns:¥  mHabmoacHne® SKCICpHMCHTY  aHATHZ JHTCPATYPBI, HHTCPHCT-PCCYPCOBF
obobmenne ceecHniilIpieM OTPaXKCHHBIX CHIHAJIOB OCYTICCTBIINCT HA KB Tpancmeep ¢ TpaHCBCPTCPOM.
st 06CCTICUCHIST TTOMCXORATIHITICHHOCTH TIPHMCHSLIC 1 poBoil pexkmv cszu JT65. Mogymsamus 65-rorayMmn
u DSP obpaboTka mo2BOMSCT MPHHNMATE CHTHATH YPOBHCM 0 -22 AB, npm ycmoBHm,9TO TPCHHPOBAHHBIN
TenerpadcT MOXKCT TIPHHSTE CHrHAT 10 -15 ab.

B xos¢ cBocii mecnemoBaTersekoil paboTer st cobpar m 0606 HHGpOPMAII0 O CHCTCMC DaTHOCBIN
3emms-JIyaa-3eMTs, TPH IOMOTIH SKCICPHIMCHTATEHON MOACTH I JOKARAT W IOATBCPILT BORMOXKHOCTE CC
OpaKTHYICCKOro ucnonezosadmnsg. Ilo nrorax paboTel, PCKOMCHYI0 HCIONBR0BATE aHTCHHAB ¢ KoadumuenToM
yemnnenus ot 12 aB,1, a B cnyuac quanazoHoB 3¢ 1 BHIIC — ocheerryio mapabory ot 0.6M. Cospemensric SDR

TPAHCHBCPHI, & TAKXKC YCILTHTCIH MOTIHOCTH Ha MHKPOCOOPKAX MOTYT CYTICCTBCHHO YIPOCTHTH AINIAPATYPY
CBSI3H, GACTAB CC JOCTYITHOH KasKA0MY.

HcnonrzoBalne COBPOMCHHBIX TCXHOMOTHE MO2BOJISICT BO MHOTO paz 0OMCIYHTh M YOPOCTUTE paboTy ¢
aaTcHHO-(husepHEIM 0bopyoBaHICM.C PARBUTHCM TCXHOMOTHI JYHHON CBSI2U TOSBHTCS HCOOXOIMOCTE B
HOBBIX Pazpaforrax B ¢hepe KOCMUUCCKOTO MAIITHMHOCTPOCHHS, TAK KAaK MOTPCOYCTCS JOCTABKA U YCTAHOBKA
HA JYHHYI TOBCPXHOCTH IACCHBHBIX U AKTHBHBIX OTPAXKATCICH.

CHHCOK JTHTEPATVPLIL:
1. Aticbepr E. . Pagmo?.. 3rto oucas npocro' Ilepesog M. B. Komaposoit u FO. JI. CayuproBa noq obmieti
pegaxmueit A, ¢l Bpetirbapra.
2. Bopucos B. I'. FOnwiii pamonwobunrens
3. Hxyparos FO. I'. JIyHa gaméxas u Hmmzkas.

4, Iepucaxo B.B. Iyvua u cc mabmoeHnc.
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YMHBIE TEPYATKU Ui YIIPaBJEHUs CMENIaAHHOL peaJibHOCTBHIO
«Ternuras

Hoporun Apmem Aacxcandpocunt, Kosares Cepzeti Aackcandpocunt (nayunwndt pywocodumets, Hpenodecamets
undopmamury), smecmo cunodnenus paboms: Jome, LT 2. Aayuemu

Caemmannas peansHocTs (Mixed reality), ssrsercs cneacTsneM 06bCTHACHIS PCATEHOTO 0 BHPTYATBHBIX
MHDPOB I CORAAHNN HOBBIX OKPYIKCHHI u Bmayammzamnuil, riac ¢uzmucckuit m mudposoil 06bCKTH
COCYTICCTBYIOT 1 BRANMOCHCTBYIOT B PCATRHOM BPCMCHH. B HacTosgmee BpeMsT YIIPABICHIC BHPTYATBHBIMI
0OBCKTAMI B CMCIIAHHON PCANBHOCTH SIBMSICTCS AKTYATBHON R2amatcii, HO CYTCCTBYIOTIIC MAHUITYISITODEI
ManodVHKIHOHAIBHE U gocTtaToudo mgopori.  llostomy memsio Hameit paborel gBmsercs pazpaboTka
HeAoporoit m MHOTOMYHKIIOHANBHON yMHOI HCPUATKH TS MAHUIIYIHPOBAHUI OOBCKTAMH B CMCIIAHHOMN
peamsHOCTH. B KOHTCIIIO Ra/10KCHA KOHCTPYKIHISI MAHHITY/ISITOPA, KOTOPOIQ UCTOBCK HC 2aMcdan Ovl BOBCC,
Kak ccau OBl 0H OBLT 9ACTBI Cro TCaa.  3ajadamMu HAmeH paboThl SBISCTCS HAYUCHHC CYTCCTBYIOTIHX
YCTPONCTB, MAHHIVISTOPOB M IporpaMyHoro obecreucans. Ha ocHOBC MRyUCHHOTO MaTCpHATA MBI
pazpafoTann KOHCTPYKIMIO KOPIyca MCPUATKH U HANCUaTaa u c¢ Ha 3D mpuaTepe.  3aTeM, PazMCCTIITH
HA KOPIIYCC TICPUATKH DICKTPOHHBIC KOMIIOHCHTBI, OOCCIICUHBAIONINIC BRAMMOCHCTBIC TONBROBATCII C
BUPTYATBHBIMI 0OBCKTAMI CMCITAHHON PCATHHOCTH IIPH TIOMOTIH KOMOMHATNN YMHOH IICPUATKH H OUKOB
cMerrasH0i peansHOCcTH. Taxoke OvLTO Hammncado mporpaMvHOC obecmeducHUC A5 paboTH caMoii mepuIaTKH,
U OPOTPAMMBI, IIO2BOISIIONIIC JCMOHCTPHPOBATE BOIMOXKHOCTH IICPYUATKH B CMCIITAHHOH pPCaTbHOCTH.

Swww.instructables.com/id /Making-

!

3D mojcne mepuaTkm OblTA BRSTA M3 JAHHOTO HCTOUHHKA - https:,
Glove-One-a-3D-printed-wearable-cell-p/ HO 6GBma 2HAUHTCTBRHO nepepaborana.  CBs2Ka SMCKTPOHHKH
NCPUATKH SBISLCTCI YHIKATRHON. T0 KacacTcs mporpasMM - I CMCIIAHHOI PCATEHOCTIH OBLTA HCTIOTE20BAHA
tubmmorexa Vuforia ma Unity, octansroc ITO u Ul 6wimu pazpaborans cobcrBenHopyuno. B xkomcomm xax
Gpay=2cp HUCIOMBRYCTCH 3aUMCTBOBAaHHAS OHOIHOTCKA.

B pezymerare Opima pazpaboTaH MAHHIOYIITOD OOBCKTAMH B CMCIIAHHON PCANTBHOCTH, COCTOSITIHI
U2 TCPUATKH, HA KOTOPOH PACIOMOXKCHB KOHTAKTHBIC TPYONB HA KXk ol (hamanre BCCX TANBICE,
rupockona u kouTpomnepa ESP-12F, szamvomciicreyiommuii mo Wi-Fi co cvaprdonovm.  dna nuramms
NCPUATKH HCTHOMBRVIOTCI AKKYMYIATOD W Opcohpaz0BATCIb HANPSDKCHIS. DBBUTH HANHNCAHBI MIPOTPAMMEI
JUTST ICMOHCTDATHH CC BOAIMMKHOCTCH mepuarku. OjHA W2 HHX - BHPTYAJBHAS KOHCOMb, TO3BOSLIOTIAS
MIOTBR0BATHCS KaK OHPAy2CPOoM, TAK U HCIONB20BATHECI B PARMHYHEIX chCpax JKURHH UCTOBCKA.

3HAIIMOCTS 3T0I pAOOTHL HA CCTOHSIIITHCM PHIHKC JOMIOMHCHHOIN 1 CMCITAHHON PCATBHOCTH 2AKTYUACTCI
B TOM 9UTO MBI Pazpal0Tanu M BOILTOTIIH B PCATBHON KOHCTPYKIIH HCAO0POroii m TouHbil criocob
MAHHOYTHPOBAHH 00BCKTAMH B cMemanHoi peansHocTi. Hena 2500 py6eit 62 yuaera cvapTdona ropazmo
HIDKC CYTICCTBYIOMUX aHAMOTOB. B gampHciimes mmanupyercs obecneunts BHOPOOTKITHK A3 (hUKCHpOBAHIST
(_baKTa KaCcaHMs TAKTHIBHBIMI OTIYTTICHHSIMII.

CIHCOK THTePATYPLL:
1. Caiit https://ru.wikipedia.org/wiki/Cyemannaas_ peanbHOCTE;
2. Kawura Pluralsight — Building an AR Experience in Unity and Vuforia;

3. Caiir https://www.instructables.com/id /Making-Glove-One-a-3D-printed-wearable-cell-p /.
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ITpubop A5t KOHTPOJIST CTENEHN YTOMJISIEMOCTH

«Texnuras
Kpunconosexas Homaoaus Huxosecona, IMTuuwxun Eczenuti Masenocust (noyunstti pynocodumets, nedozoz don.
obpazocanusr), mecmo cunoanenus pebomv: MBQOY JOJ Henmp demero2o (1010MeCR020) 1QYUHO-TRETHUALCCRO20
moeopucemee [HHTT] 2. Apmacup

Lecnes npockTa: pazpaboraTs npubop A0S AHATHOCTHKH YTOMIISICMOCTH 2PHTCIBHOTO aHANIHATOPA A0 U
TIOCJIC HATPY3KH TPH HCTIONb20BaHNN MeToukn «Kpurmacckas wacrora crustams wvenskaani> (KTCM).
Kpurmueckass wacToTra CHHSHHS MCOTBKAHHE — MIHHMANTBHAS UACTOTA BCIOBIIICK CBCTA, IIPH KOTOPOI
BORHHKACT OTIYTICHIC PABHOMCPHOTQ HCIIPCPBIBHOTO CBCUCHISI. B HACTOSIMCC BPCMST B CHCTCMC COBPCMCHHOT'O
HAYYHOTO IIORHAHHS OJHHM 2 OCHOBHHIX OOBCKTOB HCCJCAOBAHUS sIBMscTC ucaoBck.  llorpebrocTs
H2YUCHHUSI CT0 HHANUBHAYATBHBIX 0COOCHHOCTCH BO MHOTOM 23 aCTCS PHTMOM JKHIHH H IOTPCOHOCTSIMH
coBpeyMcHHOTO obmecTBa. IlpakTmucckas 2HAYNMOCTE 2AKITHOYACTCI B TOM, ITO OBLT COR7aH ABTOHOMHBIL
npubop, MORBOMTIONIE JHATHOCTHPOBATE YTOMISICMOCTE RPUTCIRHOTO AHAMURATOPA A0 U MOCIC HATPYRKIH
npu ucnonszosarnn Merogukn "KYCM". Hosmzaa mamcii pazpaboTKu 2aKMOUACTCSI B TOM,9TO COJAH
ABTOHOMHBIN npubop, MORBOMSIONEE ONPCACTATE, HAKAILTHBATE H BCCTH MATCMATHUCCKYI0 00paboTKy
JAHHBIX 0 KPUTHYUCCKON IACTOTC CIMIHIS MCTBKAHNI HOCTCIOBATCIBHO /TS KAXK,OTO TIa2a M LIS ABYX ITaz
O THOBPCMCHHO IIPH MOHOKYIISIPHOM I OHHOKYISPHOM HCCIICTOBAHIN B CIICKTPC TPCX UACTOT COOTBCTCTBY IOTIIIX
KPACHOMY,3CIICHOMY H CHHCMY TIBCTAM.

MeToapl KOHCTPYKTOPCKOHN ACATCABHOCTH B TIPOCKTC: 1) MCTO/ CHHTC2Aa N AHATH3A NIPIMCHOHHBIN
IpH CHCTCMATHAAINNH JOCTYIIHON JTHTCPATYPHL; 2) HAYUHBIN 9KCICPHMCHT IPHMCHEHHBIH IIPH ONPCACTCHAN
SPTOHOMHUCCKHX NAPAMCTPOB KOHCTPYHPYCMOro npubopa; 3) Meros1 mabopaTOPHBIX HCIBITAHIN IPIMCHCH
JLITST TIOATBCPIKICHHUST 9PTOHOMITUICCKHUX 1 (DYHKIMOHATBHEX mokazarcrcii. [Ipubop nzrorosmnca ma baze Ar-
duino Mega 2560. IIpockT BrImONHCH B MabopaTopnn pagnosnckTpornsn Apuasupcroro [THTT.

Brin cozgan npubop, MORBOMONIE  AHATHOCTHPOBATE YTOMISICMOCTE 2PUTCIBHOTO AHAMMRATOPA
JO M TOCIC HATPY3KH OpH  HChoabzoBanmn  Meroukn  "KUCM". Hosuzna-cozan aBTOHOMHBILN
npubop, TORBOMSIIOMNE ONPCACTIATE, HAKAILTHBATE H BCCTH MATCMATHNCCKYH 00paboTKY fJaHHBIX O
KYCM nopu MOHOKYISPHOM u OMHOKYISIPHOM HCCICTOBAHUMN B CICKTPC TPCX WACTOT COOTBCTCTBYIOTIIIX
KPACHOMY,2CJICHOMY I CHHCMY TBcTaM. DBrina nmomama 2assxka 8 @PHIIC ma momezHyio MOACTL Kak HA
"Bunokymaproce yerpoiicteo mus uzmMeperns K CM 1iBeTHBIX CBCTOBRIX MeTbKaHmIi".

B xos¢ BRIOMHCHNIS OPOCKTA HAMIH OBLT COZMaH 1 anpobupoBad npubop AT AUATHOCTHKH ¥TOMISICMOCTIH
APUTCIBHOTO AHAMMAATOPA A0 M TOCIC HATPY2AKH Opu ucnomkiosanun Meroqukn KYCM. B peaymeraTe
TIPOBCIEHHBIX HCOBITAHNN B mabopatopun paguoanckTpornkn [leaTpa geTckoro (0OHOIICCKOTO) HAYIHO-
TCXHHUUCCKOTO TBOPUCCTBA I. ApyMaBupa ObL1a MOATECPIKCHA Cro HaeKHOCTE B pabore. Ilpubop ormmaactes
HHRKOH cCHCCTONMOCTBIO, TPOCTOTON B HMRTOTOBICHIN U SKCILTYATATII.

CIHCOK JTHTEPATVPLIL:

1. Huccepranus u asropedepar mo BAK 05.13.05, kasaugar Texandccknx Hayk Poxkernos, Banepuit Buramscsuu.

2. Boapos, B. A., Opnos, B. 1. [Tcuxonorus u HaJCKHOCTh: UCTOBCK B CHCTCMAX YIPABICHUS TCXHHKON. M.:
HNz1-80 «Hu-T ncmxonorun PAH», 1998, 288 c.
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ITporpammMHO-yIIpaBjsieMasi CCTeMa HaHeCceHus: Tpaduieckoii mHdopMammn
Ha BEPTUKAJBHBIE MEJIKO U KPYITHOMACIITAOHBIE POBHBIE TIOBEPXHOCTU

«Ternurar

Jdebedes Baadumup Iennadovesust, Kecamyun Apmyp Hunoaecouy, Hleemarnos Aackeandp Aackeandpocust (nayrivid
pyrosodumean, Hedazoz don. obpezocsanus), mecmo eunoanciua pebomoe: Henmp cemecmeennonaywiozo peacumus 20podae
Koempomwe "IKOQchepa”

Hanecenne rpaduuacckoii madopManmn Ha MCTKO 1 KPYITHOMACIITAGHBIC POBHBIC TIOBCPXHOCTH, HATIPHMC]
HA CTCHBI, TPCHYCTCS OpPH HX TOKPACKC (PazMCTKA) M ACKOPHPOBAHHH (HAHCCCHHH PHCYHKOB).  ITO
TPYOCMENC TIPOTICCehl  Tpehyronime GOMBIINX MATCPHATBHBIX 2ATPAT, 2AHUMAKOTIIC MHOTO BPCMCHIL
IIpm BRIOMHCHHH HX BPYUHYK TaK JKC OPHCYTCTBYCT <CMOBCMCCKuil ¢haxTop gomycka ommubrn, <ITO
HCTIPHUCMIICMO TIPH GOTBIINX pazMepax NOBCpXHOCTH. Ilens paBGoTel: ONTHMIRATMS HAHCCCHUS IpaditaccKoi
usHdOPMATII HA BCPTHKATLHBIC MCIKO H KPYITHOMACIITAOHBIC POBHBIC TTOBCPXHOCTH UCPC2 pApaboTKy U
BHCIPCHIC TPOTPAMMHO-YIIPABISICMOI CHCTCMBI fITSI ABTOMATIHRATIN AAHHBIX OporeccoB. Taxmu obpazon,
YCTOBCUCCKUE (AKTOD HCKMIOUCH W2 TpOTecca.  1CMOBCK RaHUMACTCS TOMBKO RAKDPCILTCHHCM  CHCTCMBI
Ha mosepxHOCTH.  ParTop OmMMOKM B PHCYHKC HTH PA3MCTKC HMCCTCS TONBKO HA 3TAIC CO3TAHUS
PHCYHKA, KOT A HCTIPABUTH OMIHOKY HC COCTABISICT HHKAKOTO TPY/A, TAK KAK JCTACTCS 5TO B TpaduccroM
PCIAKTOPC HA KOMIBIOTCPC. AKTYATBHOCTE NPOCKTA 2aKIKUACTCS B CTO HATPABICHHOCTH HA TOBBIIICHIC
apperTHBHOCTH pPaBOUNX OPOTCCCOB, COKPATICHHC TPY/03ATPAT M BPCMCHH s HX BBIIOJHCHHS.  ITO
oTBCuUaCT zajadaM [ocyapcTBeHHON mporpavyiel Poccmiickoit @efepainm « IKOHOMHUCCKOC PA3IBUTHC U
HHHOBATHOHHAST SKOHOMUKAY.

Copocktupopano u cobpano: anmaparaeiii Moayne cucremsribmox YIIY., Hanmcamer:  -mporpaya
JUIST YIIPABICHIS TICPCMCTIICHICM HCTIOMHATCTBHOTO SJICMCHTA TI0;] KOHTPOJICM OICPATOPA, CKOMITILTHPOBAHA
B npunokcann BatToExcConverter m npegcrasnsiercst coboil daiin — OPHIOKCHHC .CXC; -TIpOTpaMMa
ABTOMATIHUCCKOTO HaHCCCHHS rpadmacckoll mHpopMANUu HA BCPTHKATBHBIC MCIKO U KPYITHOMACIITAOHEBIC
POBHBIC TIOBCPXHOCTH, HAMMCAHA ¢ HCMOabzoBaHmncM makera MATLAB.

CopocKTUPOBaHO W COOPAHO: -aNMApPATHBIN MOY/Ibh CHCTCMBI, KOTOPBIH KPCIHTHCS HA BCPTHKAIBHBIC
MCMKO M KPYIHOMACIITAOHBIC POBHBIC TIOBCPXHOCTH U 0OCCICUHBACT HCIOCPCACTBCHHO —HAHCCCHIC
rpacdmacckoit nadopyarn HA HuX; -0JI0K YHCI0BOr0 IPOTPAMMHOTO YIPABICHIS, 8 HMCHHO CXCMAa HA OCHOBC
MHKPOKOHTPOJLICpHOH mnaTdopyvbl Arduino nano, xoTopas o6CCICIHBACT YIPABICHIC OT IICPCOHATBHOTO
KOMITBIOTCPA AINAPATHBRIM MOAYICM CHCTCMBL.  Pazpalorano mporpaMMHOC 0OCCIICMCHHC IS YIIPABICHHS
CIPOCKTHPOBAHHOM 11 COOpAHHON CHCTCMOI.

ConmuamhHO 3HAUMMAST TCTh TOBRIITICHIS 3(hCKTHBHOCTH PABOUNX TPOTICCCOB, COKPATICHIC TPY/03aTPAT
M BPCMCHH TSI X BBITIOTHCHI JOCTHTHYTA B PAMKAX PCAITIATII H TATEHCHIICH SKCILTVATATIHI HHKCHCPHO-
TCXHHUCCKOTO TIPOCKTA. ITO OTBCUACT 2ajauaM [ocyjapcTBCHHON nporpaMMel Poccmfickoii @egeparnn
«IKOHOMHUCCKOC DA3BATHIC U MHHOBAIHOHHAS 9KOHOMHKA» (VYTBCPIKICHA pacmopspreHuncM IIpasurenscrsa
Poccmtickoti @egepanum N 316 ot 15.04.2014 (8 peqa. ot 31.03.2018 Ne 381).

CIHCOK THTePATYPLL:

1. Coaep Y. Iporpavyuposasne MUKPOKOHTPOLICpHEX mraT Arduino/Freeduino. -Cnf.: BXB, 2012

2. ITerun B.A. IlpockTh ¢ nenonszoBannced KoHTpomIcpa Arduino, 2-¢ uzgannce-Co6.: BXB, 2015
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BuopesoHaHCHBILT TeHEpaTOp
«Ternuwas

Mapucosa Keernua Burmopooue, Kpacacun Idyapd Muzratirocus (rnayunstt pyrosodumeas, fedezoz - opaanuzemop),
MeCTO Ghinoancnus peboms: MBQY "COHI Aef"

Lenso mana0i paboTH SIBISICTC, pazpaboTKa M HAroTOBICHHC OHOPCROHAHCHOTO JCUCHHOTO I'CHCPATOPA
¢ hurCcHpPOBaHHON WACTOTHON XapaxTcpucTnkoil mH(PAIBYKOBOro mumanazoHa. JasHBIH MCTOM JCSICHINT
IOMYSHT HA2BaHHUC axTuBHON 6mopczomancaoii Tepanun (ABPT). 3amAarcpecoBaBmncs STHM  MCTO0M
JCUCHHST OPTAHIAMA YCIOBCKA M HAVUUB AOCTYIHBIC JTHTCPATYPHBIC, W HHTCPHCT — HCTOUHHKIN HAMH
OBLTA TPCATIPHHASITA TOMBITKA CAMOCTOSITCIBHOTO HATOTOBICHIS OMOPCR0HAHCHOTO TCHCPATOPA, HATYIAOTICTO
PCKOMCHTOBAHHBIC TACTOTHBIC MMIIYJIBCHI MamToil MOTIHOCTH, M IIPOBCCTH OIPCACTEHHBIC JOCTYIIHBIC
HCCICTOBAHNIS BORMOMKHOCTCH HMArOTOBICHHOTO TIpubOpDAa.

B mpomnecce paborel Ha T TPOCKTOM MPHMCHSITIOCH TCXHUUCCKOC MOCTHPOBAHIC - HCTIOCPCICTBCHHAS
pazpaborka u cozgannc npubopa. € MArOTOBICHHBIM IPHOOPOM IPOBOILICT Guomorudcckiii mabopaTopHeIil
IKCIICPHMCHT H HpOBCﬂéH aHATH2 IIOMYICHHBIX 3KCIICDHMCHTAJIBHBIX TAHHBIX.

Ha ocroBc pazpaboTaHHOTO CXCMOTCXHHUCCKOTQ PCIICHHSI H3TOTOBJICH OIIBITHBIE  9K2CMILTID
GuopcroHancHOro reHCpaTopa ¢ (DUKCHPOBAHHON — WACTOTON. KoncTpyxiusa reucpatopa  0WCHB
mpocTa W JOCTYIHA A0S TIOBTOPCHHSI, HO IS HACTPOHKH TpeHYCT ONMPCeACHEHHBIX HAIMCPUTCIBHBIX
npubopos.FaroropmncHusiil  onmTHBIN  9K2CMILTAD  Opubopa  MMO2BOMMI  MPOBCCTH  HPCIBAPUTCIEHBIC
HCCICOBAHIS TI0 BORACHCTBI CBCPXHURKHX YACTOT HA TPOCTCHINe HHoMorniacckuc 06bCKTH.

IIpoBCAEHHABIC NCCTCAOBAHI TIOKARATI HCKOTOPHIC TIOMOXKHUTCIBHBIC PCRYIBTATH BOCHCTBI YaCTOTH 15
Ceprr, ¢ Toukn 2perns rybuTeIsHOTO BORACHCTBHI HA OAKTCPUHI U IPOCTCIIING OPTaHITAMEI.

CIHCOK THTePATYPLL:

1. https://www.bloresonanz.at /ua/dobro-pozhalovatbiochnergetiki/chto-takoe-biorezonans,’;

2. http://www.radioradar.nct /articles/technics  measurements/gencrator nebbh  frequency  control.html.
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BecnpoBoagnas miepegata 3JIeKTPOIHEPTUN — 3KCOEPUMEHTHI ¢ Tlepeaaimeii n
MpUEeMHBIMU aHTEHHaAMH

«Ternuwas

Kucaos Konemanmun Aaexcandposus, Kpacasun Idyapd Mureiaosuu (neyunndl pyrocodumets, Hedezoz - opzanuzemop),
MeeTo eunoancnus peboms: MBQY "COHI Aei"

B cospererBOC BPeMST DARBHBACTCS HATIPABICHIC KOHCTPYHPOBAHIS HCCTIPOBOHBIX 23aPsITHBIX YCTPONCTB
MATOH MONHOCTH A 2apsIKH MOOMWTRHON TexHukn., (OCHOBHON NpuHMUN PAlOTH HHAYKTHBHON 2apsakn
BCChMa IIPOCT H OCHOBBIBACTCSI HA S.TICKTI)O}I&I‘HHTHOI"I HHTYKITHH. B OTIHHYIHC OT KITACCHYICCKHX 3apPsTHBIX
YCTPOHCTB, nX OCCIPOBOHBIC AHATOTH BMCCTO MCHOTO HPOBOHHKA HCIONBRYIOT JOMONTHUTCILHBI 610K
npcobpazoBanms, aHATOTHIHEI ObOBvHOMY TpaHChOPMATOPY, UTO MPHBOUT K HCKOTOPOMY CHIDKCHITIO
acbderTusrocTu KII sToro 6moxa. JAsyxmerHie pazpaboTKi i HCCICAOBAHNS BORMOXKHOCTCH GeCIPOBOHOL
IICPC,TAH SHCPTHIH, IOKARAH, ITO OCYTCCTBHTE ICPCAATY SHCPTHH 602 IPOBOOB HA HCOOMBIIHC PACCTOSIHIST
JOCTATOYMHO OpocTo. FIRyumB RHAYUTCNBHBI 00bEM JTUTCPATYPH U HHTCPHCT — HCTOYUHHKOB, MBI IIPHILTH K
BEIBO/TY, “ITO CY¥TICCTBYIOT DCAJNBHBIC BO3MOYKHOCTI YBCIMUICHMII DACCTOSIHHI IICPCTAYH IHCPIHH C IIOMOTIBIO
COBCPIICHCTBOBAHI IIPHEMOICPCIAOMUX aHTCHH, nobwimcHue MomHEoctn u KILI npuémomnepegaoniinx
YCTPOHCTB, OPH HX COTJACOBAHHH M HACTPOIike B pezroHaHC.  Llembio paboTel SIBMSCTCS:  HUCCTCTOBAHIC
BORMOYKHOCTCIH YBCJIMUCHHS PACCTOSHUS OCCIPOBO;THON HCPCAYMH MCKTPOIHCPTHH 238 CIET PCROHAHCHOTO
COTTACOBAHMS TIPHEMHON U ICPCAAOIICH KATYIICK ¢ coxpaHCHHCM 3(h(hCKTHBHBIX MOKARATCNCH MOTIHOCTH.

B xomc paboTel, nepBOHAYANIRHO, OBLIH MPOBCACHB TCOPCTHUCCKIC PACUeTh BCeil crcTembl. Ha ocHobe
4 bl bl 4
PACUIéTOB MIPOBCICHO TCXHITUCCKOC MOACTHPOBAHIC YCTAHOBKIL. TCOPCTHYMCCKHC PACIETHI OBLITIH TIO;TTBCPIK TCHBI
SKCICPUMCHTATBHBIMA JTAHHBIMH U HX aHATIR0M.

H2roToBmncHO SKCICPHMCHTATRHOC IPHEMOIICPCTAOTICC YCTPOICTBO BRICOKOH MOTIHOCTH H IIPHCMICMBIMIT
YACTOTHBIMI XaPAKTCPHCTHKAMH IS IIPOBCACHHS SKCICPHMCHTAMBHBIX HCCICTOBAHMIL. OnpeencHb
mapaMCTPBl IPHCMOTICDCTAKNIIX KATYIICK (AHTCHH) A7 YBCIHUCHHS AATBHOCTH GCCIIPOBOAHON mepeadn
sHeprun.  IIpOBCACHBI SKCHCPHMCHTANBHEIC HCCICTOBAHNISI II0 ONPCICTCHHK MApaMCTPOB OCCIIPOBOTHOMN
TICPC AT SHCPTIN.

IIpesapurcabHBIC PACUSTH BCCEH CHCTCMBI TIOKARANH YBCIHUCHHC JATBHOCTH IICPC AN JHCPTHH KAk
MHUHHMYM B 3 -4 paza 1o CPaBHCHIIO € TIPCABLTYTIHUM BAPHAHTOM IPHEMONICPCIATIHKA. JKCIICPIMCHTATBHEIC
OPOBCPKH CHCTCMBI JATH PCATBHBIC PCRVIBTATH], YCTONMHBOI ICpCatu SHCPIHMH HA PAcCTosHHC 10 2 -2,5
MCTDA.

CIucoK MUTepaTyPLL:

1. http:/ /www.russianclectronics.ru/leader-r /review /doc/ 70732/,

2. MayKTHBHOCTB IITOCKHX KATYIICK [JMcKTpoHHBIL pecypc], http://twt.mpel.ac.ru/MCS/Worksheets/ET /p-
149-1.xmed.
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Bo3MoXXKHOCTH HCTIOJIB30BAHUSI COJTHEYTHOL SHEPTUM B Ka9eCTBE
JOTIOJTHUTEJIBHOTO YHEPTETUIECKOTO UCTOYHUKA AJIS TOPSYero BOJOCHAOKeHUs
KUJIBIX MOMeINeHnii Y pajibCKOTO PEernoHa

«Ternuras

Banauuros Mameeit Cepaecount, Kpacasun Idyapd Muzetiaccuu (neywindl pyxosodumean, Hedezoz - opzanuzamop),
MeCTO Ghinoancnus peboms: MBQY "COHI Aef"

Texromorus UCIOMBE0BAHUS COMHCIHON SHCPTIHI CHTBHO 2ABHCHT OT MCCTHBIX YCTOBHE, II09TOMY B
TAKHX PCTHOHAX KAK YPal NPHMCHCHIC CC 2aTPY/HCHO B CBI3H C HHAKOH COMHCYHON AKTHBHOCTHIO.
OHAaKo Ja)Ke B 9STHX YCJIOBIHIX, BO3MOXKHO, CC HCIHOMBI0BAHUC TpH  pazpaloTKC  ONTHMANIBHBIX
TCMTHOIHCPICTHNMICCKHX  Y¥CTQHOBOK, H2TQOTOBJICHHBIX C  IIPDMMCHCHMICM  QIIDCACITCHHBIX KOHCTDYKITHMOHHBIX
ocobernocreil. Paboucti runoTe2011 SBHIOCE IIPCIION0MKCHIIC, CCITH IIPCYCMOTPCTE ABTOMATHRATIIO IIPOTICCCA
paboThl TCMCOHATPCBATCIBHON YCTAHOBKH, TO 3(hhCKTHBHOCTE € PabOTH MOBBICUTCSI, M HCTIONB20BAHIC €8
OY/ICT DKOHOMIUCCKH TICICCO0OPARHO JAXKC AT ¥ panbckoro permoHa. Taxmyv obpazoM, IPCIMCTOM HAIICTO
HCCICOBAHIUS CTATO, ABTOMATHRHNPOBAHHOC T'CJHOHATPCBATCIBHOC YCTPOICTBO, MORBOMSIONCCE 0OCCICUUTH
Témroii BOMON morpebrOoCcTH ucHoBeKAa. (OOBCKTOM HCCICAOBAHIUS SIBISIOTCS CHOCOOBI M KOHCTPYKTHBHBIC
PCIICHIS TCIHMOHATPCBA BOBL.  AKTYATBRHOCTE BOMIPOCA COCTOHT B TOM, UTO AJMBTCPHATHBHBIC HCTOYUHHKH
SHCPIUHN NPAKTHUCCKH HCHCCSKACMBIC, HCTIOMB2YIOTCs dcnobcucctsoM Ha 0,001%.Ilcmeio mamnOl paboThi
SBISICTCS, PazpaboTka KOHCTPYKIHMOHHBIX 0CobCHHOCTCH OBITOBON TCIHOYCTAHOBKI KOTOPYI) BORMOXKHO
OPUMCHATE B YCJOBISIX ¥ PATBCKOTO PCTHOHA, B KAUCCTBC JONOTHATCTBHOTO HCTOYMHHKA TCILTOBOI SHCPTIH.

B xogc paboTel  HCOOMB0BANCST  MCTO; TCXHHUCCKOTO MOACTHPOBAHIN —TCIHOHATPCBATCIS I
arkyMymupyomell cucrever.  MarorosmcHHAS MOCTE NPOILTA SKCICPIMCHTANBHYK OPOBCPKY HA OCHOBC
KOTOPOii MPOBCIEH AHAIR MONYUCHHBIX 3KCIICPIMCHTATBHBIX JAHHBIX.

Hexons mz2 ocHOBHOH menmu, nocTaBmacHHON B Hauamne paborer, ObLTa pazpaboTaHa MoAcabs OBITOBO
remmnoycTanoBki. [lepnogon manboree aghhCK THBHOTO HCMOMER0BAHNST TTACCHBHBIX TCIHOCHCTCM Ha FOykHOM
Y¥pamne sBIsICTC BCCCHHC-0CCHHIE nepuog. B aToT mepnos, ucxoas uz pacuctos KoachdmimuenTa nomezHoro
JICHCTBHS, TCMHOYCTAHOBKA € YCIICXOM MOXKCT HCIIONB0BATHCI KAK ANMBTCDHATHBHBIN HCTOYHHK TCILTOBOL
SHCPIHH, OTOHSIS BCCHON U OCCHBKO OCHOBHYIK CHCTCMY IIOAYH TCILTA, & B JICTHHC MCCSITIBL TIOTHOCTBIO CC
BAMCHSIS.

DKCICPUMCHTATRHASI POBCPKA MOACTH TCIHOYCTAHOBKU Tokazana 3h(CKTUBHOCTE CC HCIIONBROBAHIIS.
ITo npoBCACHABIM pacuCTaM PCAThHAS TCIHOCHCTCMA Tpegnoraract H0% 5KOHOMHK TCTLIOBOH HCPTCTHEN
TIOMCTICHHSI, & B JCTHHH NCPHOA IOJHYK 2aMCHY TCILTOHOCHTCIS. Hcobxomumo oTMeTUTE, UTO B
peruoHC ¥pama OCYMCCTBISIOTCS NPOCKTH YCTAHOBKH TCMHO CHCTCM S MACTHYHON 2aMCHBI OCHOBHBIX
TCILTOHOCHTCNICH, HC TOJMBKO B UACTHBIX A0MAaX, HO H B MHOTOKBAPTHPHBIX 3 TAHHSIX.

CHHCOK JTHTEPATVPLIL:

1. H. B. Xapucako, «HuusnayansseIc COMHCUHBIC YeTaHOBKN», M.: JHCproaronmzmaT, 1991;

2. ¥. A, Bexwvan, C. Knetin, k. Jagdmn, «Pacuer cucreM comHCUHOTO TCLTOCHAOKCHNSI», TICP. ¢ aHrT. M.
Duepromzaar, 1982
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AmnajyioroBo — nmudpoBasi aHAJIUTUYECKAs] CTAHIUS AJIs OIIpeeJIeHIusl KavdeCcTBa
BoabI ¢ Bluetooth momynem aus mucraHNUOHHON mepeaayvu AAHHBIX U UX
dukcanmmu Ha MOOMJIBHBIX YCTPOMCTBAX

«Ternuras

Topbamos Aackcandp dmumpuccut, Kpecesun Idyapd Mureiaosuy (neyunnil pyrocodumean, Hedazoz - opzanusemop),
Meemo eunoanciina pabomu: MBOY "COIT Aef”

Iene gaas0fl padoTel cocTouT B pazpaboTKC W CORMAHUN MNPOCTOH AHAIUTHUCCKON CTAHIHMN MMCHOTICH
aBTOHOMHOC mmTannc, Ha 06azc Arduino amg amamma  CBOHCTB BOAB U NPOBCACHNS AATHHCHIIINX
THAPONOTHYMCCKHUX  HCCICJoBannil. s BHIIONHCHHST TOCTABICHHON Tieam HCOOX0aumMO OBLTO poIInTh
CICAYIONHC 2AJASI: 110 JUTCPATYPHBIM H HHTCPHCT - HCTOYHIKAM BBISICHHTH CYTIHOCTBH HCOOXOHMBIX
JUIST KOHTPOJSI CBOMCTB BOJBI; TMORHAKOMHTCS € MCTOAMI ONIPCACICHIS 9THX CBOHCTB; pazpaboraTs n
M3TOTOBUTE CTAHIMIO ST OTIPCACICHIS CBONCTE BOBI ¢ ABTOHOMHBIM TIHTAHUCM; DA3paboTaTh TPOTpaMMy
H 2ATMPOrpPaMMHPOBATE HAITY ILTATY, pazpaborats mpunokceame Ha Takoe INO kax: Android m Win-
dows; TIPOBCCTH WCCJCTOBAHNIS BO3RMOXKHOCTCH MArOTOBICHHOTO mnpubopa.  OTTapupoBaTh MOKAIAHIST
H2TOTOBJCHHOTO NOpubOpA M0 TMOKARAHUIM IPOULTOTOAHCH MOACTH U Ipo)CCCHOHAMBHEIM - IpubOpaM.
BrinonacHNIC MOCTABICHHON TCMH W 24744 TMOBOMILIO MATOTOBHTE NPOCTOH W HAMSKHBIN npubop s
TIPOBCICHIS AAMBHCHIIITX THAPOMOTHYUCCKIX HCCICOBAHIE [0 HRYUCHIO CBOHCTB BOJHBIX PCCYPCOB HAIICTO
paiiona.

B xosc pabore Ham OPOCKTOM IPHMCHSLTOCH TCXHHUCCKOC MOACTHPOBAHIC, IIO2BOJMHBIICC pazpaboTaTs
U H3TOTOBUTH AHATUTHUCCKYIO CTAHITHIO. IIpn wuzroToBmICHHH 3JICKTPOHHOTO OMI0KA, IPIMCHSLIOCH
TPOTPAMMUIPOBAHIC MHKPOKOHTPOMLICpA. H2roToBMCHHAS CTAHTHS MPOILTA SKCTICPUMCHTATRHYIO IPOBCPKY
HA HCKOTOPBIX BOm0&Max. IlomyuCcHHBIC SKCICPIMCHTAMBHBIC JAHHBIC MPOAHAMMINPOBAHKI U HA OCHOBAHNH
aHaHRA, CACTAHBI BBIBOTEI O C€ MIPHTOAHOCTH K 3KCILTYATATIHIH.

B pezyneraTre nposeaéHHO paboTHI HMArOTOBMICHA M VCICIIHO HCIBITAHA B IOJCBBIX  YCIOBHSIX,
H3MCPUTCIBHAS CTAHIMA IS UCCICAOBAHIS CBONHCTB BOH.  (CpaBHCHUC TOKA3aHNi, M3rQTOBICHHON
crammin, ¢ JabopaTopHEIM 000PYTOBAHICM MIOKARANH IPHCMICMYK TOYHOCTh HAIMCPCHIH H BOIMOYKHOCTh
HCTIOTB20BAHMIS €€ M JAMBHCHIIHX T'HAPOJOTHUCCKHX HCCICTOBAHMI.

B sameHCImeM nmaHupyeTes HCIOIB20BAHIC TPHOOpa IS KOMILTCKCHOTO aHAN2a BOTHBIX HCTOUYHHKOB. C
TCXHIUUCCKON CTOPOHBI MPCATIONATACTCST COBCPIIICHCTBOBAHIC CHCTCMBI AHANRA U TICPHCTAYN AAHHBIX ¢ npubopa
HA MOOMITBHEIC YCTPONHCTBA.

CIHCOK JTHTEPATYPLL:

1. B. A. Abaxyyosa, PyxoBocTBa M0 THAPOOHOIOTHUCCKOMY MOHUTOPHHTY TPCCHOBOTHBIX 9KOCHCTCM, TIO PO,
B. A. A6axywyosa., CII6., Tuapovercomagar, 1992;

2. Catit http:/ /arduino.ru;/Reference - Ilporpavyuposanne Apyuso.
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NccnenoBarme BO3MOXKHOCTel aJbTEePHATUBHOLN 3HEPTeTUKNU NPU CO3OaHUN
3apATHBIX YCTPOMUCTB IJisi MOOMJIBHOL 3JIEKTPOHUKU

«Ternurar

Crnupudonose Mapus Huroaeconae, Kpacasun Idyapd Muzeitaosus (neyunnil pyrocodumean, Hedazoz - opeanusemop),
Meemo eunoanciina pabomu: MBOY "COIT Aef”

Leneo ganHOil pPaloTel FBISCTCS, UCCICAOBAHIC BORMOXKHOCTCH AMBTCPHATHBHON SHCPTCTHKI IIPIH
CORMAHNS RAPSITHBIX YCTPOHCTB A MOOITBHON 3MCKTPOHUKI, KOTOPHIC CIOCoOHBI 00CCTICUNTS DHCPIHCH
HCOOMBIINC MOOIIBHEIC YCTPONCTBA B ABTOHOMHEIX yCIOBH#X. Ilenes paboTer, mpegmonarama PCIICHIC
caemyiomux 2agas:  OnpegeiCHHIC BORMOKHBIX AMBTCPHATHBHBIX HCTOUHHKOB SHCPTHH IS pazpaboTrn
U CORMAHMS RAPSLIHBIX yeTpoiicTs;H2yucHue nUTCpATYPHBIX JAHHBIX 110 BHIOPAHHBIM ANBTCDHATHUBHBIM
HCTOYHHKAM HHCPTHH, BORMOKHOCTIM HX HCIOIBR0BAHIS [T pazpaborkn 2aps aeix yverpoiicrs;Pazpaborka
CXCMOTCXHHUKH Raps[THBIX Mo yicii;laroTosneune onwTHEIX 06OpazmoB 2apsaaeix Moayicil;Flecnesosanmne
napaMeTpoB u (DYHKIHOHAIBHBIX BORMOXKHOCTCH H2rOTOBICHHEIX 00DARIOB.

IIpu pazpaboTke 2apsaAHOE CTAHIMN TPUMCHITOCE KOMITBIOTCPHOC MOACTHUPOBAHNIC IMTCKTPOHHBIX CXCM.
Harorosncnmne crammn noTpeb0BAT0 HABBIKOB TCXHIUCCKOTO KOHCTPYHUPOBaHNS. F2roTOBICHHAST CTAHIIHT
TOPOIILTA SKCICPUMCHTATEHYI) OPOBCPKY B IIONCBHEIX YCIOBHSX. B pPe2yIbTaTC OPOBCPKH, TONYUCHHBIC
KCICPUMCHTANBHBIC JAHHBIC IPOAHAITIMINPOBAHBI U CCTAHBI BHIBOAB 0 (DYHKIHMOHATBEHBIX BOIMOXKHOCTIX
2apsITHON CTAHIIH.

B pezyvneraTe mpogcnanHoii paboTei, pazpaloTaHsl KOHCTPYKNUN MODITBHBIX R2aps;THBIX YCTPONHCTB
OpcodPARVIONINX CONMHCIHYIO H TCILTOBYIO SHCPTHIO B 3JNCKTpHaccky0. Ha ocHoBe pazpaloTox, HRroTOBICHBI
pabowme sxzeMIITApE yerpoiicTs. B xofge menwiTammil paboumx 9KRCMILTSPOB, OIPCCTCHBI BBIXOTHEIC
XapakTCPHCTHKII 110 HAIIPIZKCHHK I TOKY.

HenpiTanms  moxazani, BORMOXKHOCTE HCTIONMBR0BAHIS HATOTOBICHHBIX VCTPOIHCTB, AMT  Rapsaki
MATOMOTIHON MOOMIBHON TCXHHKH. 3apsiiHBIC YCTPONCTBA MOXKHO HCTIONBI0BAThH B TIOXO,THHIX YCITOBIX,
JUTHTCIBHBIX MIOC3AKAX H B APYIHX CNYYASX, KOT/A OTCYTCTBYCT OOBITMHEBIC HCTOYHHK 3ICKTPHUCCKON 9HCPTHH.
3apsIHBIC YCTPOHCTBA TPOILTH HCIBITAHIC B TOXOMHBIX YCIOBHSX M MOKA3AMN XOPOIIHC, U CTAOWTHHBIC
PCRVIBTATH TIPH 2aPIAKC MOOIITEHON TOXHHKH.

CIHCOK JTHTEPATVPLL:

1. K. H. Andepos, Poroanckrprucckast conmHcuHas sHCpreTusa, B ¢b. Bygymee mayxn, M., 3nanuc, 1978;

2. A. C. Oxorun, A. A. Edpevos, B. C. Oxorun, A. C. Iymrapcxuii. TepymoancrTpuucckme reaeparopst. M.
Arovmzgar, 1971
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ITpuGopHEbIit KOHTPOJIB CEPAETHOL AeATEeIEHOCTH YeJIOBEKA
«Texnuras

Mamaocesa Cofes Andpeceiie, Kpacacun 3dyapd Mureitaosun (nayunndl pyrocodumeas, Hedazoz - opanusaemop), smecmao
cunoanenus peboms: MBQY "COIT A1 "

Lensio gamHa0il paboTh IBISICTCSI, pazpaboTKa I CORTAHIC IPOCTOTO I IIHPOKOOCTYITHOTO [T IIOBTOPCHIST
KaPAHOMOHATODA, A BHRYATBHOTO KOHTPOJIS CCPACTHON ACSITCIBHOCTH oprasmaMa acinoscka. Iens pabors
NPCATIONATATA PCIICHIC CICAYIONIX 2aad: M2y acHIC AOCTYIIHBIX JTHTCPATYPHBIX M HHTCPHCT — HCTOYUYHHKOB
10 BOIIpOGAM TPHOOPHOTO KOHTPOJS COPACUHON ACATCIRHOCTH, IPHHANHIAM PaboThl Kapauorpados, ITCHHS
rapauorpadraccroit nadopManm;Ha ocrose mayucHHO nadopManmn pazpaboTaTs KOHTCIIHIO IPOCTOTO
AICKTPOKAR,THorpada, BORMOXKHOTO LIS CAMOCTOSITCIBHOTO HATOTOBICHHIST; FIRArOTOBUTE ONBITHBIN SK2CMILIID
vamorabapurHOre anckTporapguorpada, ¢ BORMOKHOCTBK BHIvATbHOrO HabmocHms rpaduaccroii
uapopMan; Onpe;IeIUTE BOIMOYKHOCTH HATOTOBICHHOTO pHO0PA ¢ TOUKH IPCHHST MPAKTHYUCCKHUX MCTHKOB
-CIICTIHATHCTOB.

B xoc paGoTel Ha T OPOCKTOM IPHMCHSIOCE KOMIIBIOTCPHOC MOACTHPOBAHIC IMCKTPOHHON CXCMBI I
TCXHHYUCCKOC MOACTHPOBAHUC IIPH HRTOTOBICHUH 3jcKTporapuorpacda. Harorosnenswil mpubop mpomén
KCICPUMCHTATBHYI0 MPOBCPKY B MPHCYTCTBUN CICIHANNCTA - TCPAICBTA. DKCICPHMCHTATBHBIC JAHHBIC
IPOAHATHAUPOBAHEI U CACTAHBI BHIBO B 0 (DYHKIHOHATBHEIX BORMOXKHOCTSX Iprbopa.

B peaymerare paboTel HArOTOBMICH ONBITHBIN 9K2CMILTID MamorabapuTHOro anckrpoxapguorpada, c
BORMOYKHOCTBI BHAVAIRHOTO HAOM0acHNS rpadmacckoii nad opMan, 2anncu nadopyainun. B nepenekTuse
IpenonaracTes cHaO [T TpuHop MO TYICM Tiepeaatn mHhopMan Ha MOOMIEHBIC YeTpoiicTRa; OnpeeICHB
BORMOYKHOCTH HATOTOBJICHHOTO OPHOOPA ¢ TOUKH APCHHS MPAKTHUCCKHX MCTHKOB —CICIHANICTOB, KOTOPBIC
JAMH TIOMOKUTCIBHYK OTCHKY KOHCTPYKIHH npubopa.

B nepceniektuee npemonaracres cHalKCHHC OPHOOPA MOAYICM PA,;IHOMACTOTHON mepesacm nHbOPMATHT
u Kak chuejcTeuc, pazpaborka npubopa - xapuorpacdha ocaménsoro 6ecnpoBoHON CBIRBIO ¢ MOOMITBHBIM
YCTPOMCTBOM Bpadva, M aBTOMATHIUPOBAHHBIM uaMcpermnenm KT

CIHCOK JTHTEPATYPLL:

1. Catit http://www.vekayar.ru/gmrs-14-1.html - Yerpoticrso snexrpoxapuorpada;

2. Caiir https://www.analog.com /1, products;ad8232 html#product-overview - AD8232
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YuebHasi mosesib - drone ship “Madblii apTusiiepuiickuii kopabJib
«PagnorexHuk»”

«Ternuras

Xanmoo Pycaan Basccaecocus, Bapabanoe Baeducaes Bumaavesust, Heemaros Aackcandp Aackcandpocust (nay o
pyrosodumean, Hedazoz don. obpezocanus), mecmo eunoanciua pebomoe: Henmp cemecmeennonaywiozo pezcumus 20podae
Koemposmwe "IKOQchepa”

Yuchras Mogens - drone ship “Maneiit apTunnepuiickmnii kopabne «Pamorexaux»” npejHazHAUCHA, KAK U
nmoboe yuachroe nocobue, A 0TPAGOTKH HA HCH TCXHHYMCCKHIX U IMIPOTPAMMHBIX DCIICHIE, pazpabaThiBacMbIX
YUAUMUCS B IPOTICCCC 0OYICHHIS TI0 HATPABICHIK TCXHIUCCKOTO TBOpUuccTBa. llems paborer: pazpabiorra
yachroit mogcnn - drone ship “Manweiii aprunnepuiickuit xopabne «PaguorexHux»” ¢ BO2MOXKHOCTBIO
oTpabaTHIBAaHU PCLIICHHH MAKCHMANBHOTO KOMHYUCCTBA YICOHO-IPAKTHUCCKUX 2372 II0 TCXHIUCCKOMY
TBOPYCCTBY. AKTYampHOCTE TPOCKTA 2AKMOUACTCS B Cr0  HANPABICHHOCTH HA HHMDODMATIRATIO
obpazo0BaTCIPHOTO IPOTICCCA M VIIVUIICHIC MATCPHAIBHO-TCXHIYICCKOH Gazp1 06paz0BaTCIBHOTO YIPCIK TCHIST
2a cucT COOCTBCHHBIX HAYIHO-TCXHIUCCKUX pazpaboToK, UTO OTBCUACT RajadaM KoHMCmun PegepanbHoil
nencesoil mporpaMMer pazsurag obpazoanns Ha 2016-2020 roger Ilosromy xommuccTBo yucOHBIX 2a7ad,
KOTOPBIC BORMOXKHO PCAIROBATE HA TAKOM YUCOHOM mocobIm JOMKHO OBITH MakcuMansHo Gomsmmmnd. Ilpn
npockTupoBannn yuachuoii Mo emn - drone ship xpurepnit KonmuaccTBa yICOHBIX 22,29 OBLT OTHIM 2 CAMBIX
BAYKHBIX. ¥IKC B IIPOTICCCC CAMOTO MPOCKTHPOBAHUS PCIIATHICH 23, ]AUH 110 PARHBIM HATIPABICHIIM.

B mpornccee paboTel HAT IPOCKTOM CGACTAHO: -3D IPOCKTHPOBAHHC KOPIIYCA MOCTH; -IPOCKTHPOBAHIIC I
cOOpKA CXCMBI YOPABICHHS yICOHON MO ICTBIO; ~HANHCAHUC IPOTPAMMBI YIIPABICHIS, KOTOPas (DaKTHYICCKH,
SIBJISICTCS TIPOIIHBKOHN TSI MUK POKOHTPOLICPHOL rmnaTdopybl Arduino, HCmomp20BaH0N B KAUCCTBC ITABHOTO
anmcvcHTa cxembl.  Ilpomumska mammcana B cpege pazpaborku Arduine IDE ma osHOMMCHHOM SI3BIKC
IporpaMMHUpPOBaHNS; ~-HAMCcAHUC Android TPUIOKCHNST AT YIPABICHHS MOCTIO.

CopockTupoBano u cobpano: -xopryc Moern. [IpockT seimonscH B nporpayiye Autodesk 123D design.
-oTAenepHbIC 6ok Mogenu (HagcTpoiika u opyans). Il -cxema ynpasneans Mogenso. Cxema cofipana Ha Gaze
Arduino. Hanmcamw: -npormmska qus mnardgopyel Arduino, menons208aH0il B KAUCCTBC TTABHOTO ICMCHTA,
cxembl. -Android npmnokenmne ams yopasicHmg yachHoil Moenbio - drone ship “Mamwiit apTumnepuiickmnii
kopabns «PammorexHmg»”.

Ha yuctaoit momcnu - drone ship “Manwiit aprunnepuiickuit kopabmes «Pagmorexsnx»” M0XKHO PeImaTs
2AQH W OPOBCPITH TCXHIUCCKIC U IPOTPAMMHBIC PCIICHHS 10 O0MBIIOMY CICKTPY HAIIpPaBICHHL:
MOCTUPOBAHINC, CXCMOTCXHHKA, NporpavMupoBanne, Android npmnoxkenmnsg. CoOMHANTBHO 2HAUNMAS I
VY UIICHAS MATCPHATBHO-TCXHITUCCKO Hazsl 00PAa20BATCIBHOTO YUPCIKICHHS 34 CUCT COOCTBCHHBIX HAY THO-
TCXHHUCCKUX pazpaboToK AOCTUTHYTA B PAMKAX PCANMRANIN U JATBHCHIICH SKCILTYATATII IPOCKTA.

CIHCOK JTHTEPATYPLL:

1. Coanaep Y. Ilporpamvuposaane MukpokoaTpomncpaex mrar ArduinoFreeduino. -Cn6.: BXB, 2012

2. Tlerun B.A. [IpockTe ¢ ucnonwzoBanmnced KouTpomncpa Ardiuino, 2-¢ mamannc-Cnb.: BXB, 2015
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Benocunien nus myTemniecTBuii mo 2kKeJjie3HOI gopore

«Texnuras
Heoamaxonos Aacweets Kpoesun, Hyaveun Cepactt Aaexcandposut, Beawwurn Apmeas Cepeecsun, Hax Doauvne Jdconudosuae
(neyunsll pyrocodumets, yuumese GUIURY U UCHUCHUL), MeCTRO Guinocnis peboms: Facmuoe 061406p306RMeABHOC
yupesredenue «Ifxoae-unmepnam A23 epeduczo obuiczo obpesocanus QOAQ «PIK

HcnonezoBadne BCMOCHIICAA /S IIYTCIICCTBIN 0 KCMCRHON goporn. PemmnTe TexHHUCCKYD mpobieny
CORMAHNS JKCICIHOMOPOXKHOTO Benocune a [Iposectn nenmtanne xoHeTpykimmnn 1. Hemn o 2amaum opockTa
Iemm: Henesio maaH0il paboTel gBasgcercs pazpaloTra U HMArOTOBICHIC BCIOCHIICAA LIS TYPHCTHYUCCKIX
nyremecTsie 1o Kpyrobafikankckoil »KCemMeHOH gopore.  3TO0 AaéT BOAIMOXKHOCTH TYDPHCTAM TICTHKOM M
MOMTHOCTBK OPHHAAICKATE cche n He 2aBucuTh oT rpadmxa aBrodycos mwmm noczoB.  Hzgenmne momksHO
OTBCUATE CIICAVIONIHM TpehoBaHmsM: o Hzcnue m0mKHO OBITE BRIIOTHCHO aKKypaTHO. o Hl3gcnue ms0mKHO
COOTBCTCTBOBATE BhIOpanHOIl cTmmcruke. o Hagenme momkHO OBITE KpacusbiM. e Hzmcmue J0mKkHO OBITH
npounsiM. 3agaumn: 1. IIpoBecTn aHATUTHKY, OIPCACTHTE noTpebuTenst 2. COoCTaBUTE MAPIIPYT Y TCIICCTBHS
3. BHIOMHUTE KOHCTPYKTOPCKYIO U IPahUuCCKy 0 YacTH BCIOCHIICTA, TTIOKAZATE HOHCK ICKHMIHOTO PCIICHUSI,
STAIBl BHPTYAIBHOTO MOACTHpoBaHus 3D-yoqgcnm 4. BrimomHHTE qH2AfHCPCKYO TPOPaboTKyY BCITOCHIICTA.
5. PaccMOTPOTE BORMOYKHBIC MCPBI HCR0MACHOCTH B XO/IC TIPOTICCCA MIONB0BAHIS BeIOCHICAOM 6. O1CHHTD
PA2MCPHI U CTPYKTYPY 2aTPAT HA MARTOTOBICHIC KOHCTPYKIIH JAaHHOTO n3aerus. OnpeaennTs cebecTonMoCTh
H TICHY.

Ilocne cbopa nHeobxomumoil mucopManuu Mpel BHOpANTHU JBAa BapHAHTA H2ACAUI  BCIOCHIIC [0 THITY
KapTHHTA, TOTOBBIH BCIOCHIICT ¢ YCTPOICTBOM /TSI ¥IIOpA HA BTOPY0 Perscy. Ilepsriil Benocnne He mporén
HIPOBCPKY HA TPOTHOCTH, OBLT HepazbopHei, nMen Gomeie rabapuTHeIC pazMepsl . CaMbiil OOTHMATBHEI
— BapuanT 2. Hzjcmme seisercs opoaasiM, pazbopHb, TErKuM B npuMcHCHHH. Bee paloTsl BRIIOMHSLTHCE
COTJTACHO MHCTPYKIUN 1 TpehoBanuil B KaOHMHCTC TCXHOIOTHIL

Hcnmiradms npominy yCIeIrHo: BCTOCHIIC,T JICTKO ICPCCTPANBACTCS TSI C2/BI IO PCIBCY H TPACCE, HABCCHAS
KOHCTPVKIHS B CIMOXKCHHOM COCTOSHHH BeICTymacT Ha 20 cM 2a rabapnrel, cxopocTk chopkm me Gomee 2
MUHYT; CKOPOCTh TOKIFAHHS IIYTH ¢ BOIOCHICAOM m Oaraykod Ha 1 wmeTp cocrasmser 12 cexysg. Iens
JOCTHTHYTA, MATCPHAJBI JOCTYIIHBI, TCXHOOTHS HATOTOBICHHIS HOCHIBHA, IPH COOMIOACHIIN IPABIT paboTh
maqcnue GezonacHo, ya00HO, CTONMOCTE HCBCTHKA.

B peaymeraTre BTOPHYMHOTO HCIONIBR0BAHIS BCIOCHIICAA, CTOMMOCTE KOHCTPYKHH cocrasmma 10634 py6.
PezyneraTaymu mameii paboTel MBI OCTANUCE JOBOJNBHBL. —ECTh ITAHB [0 VIYCIMICHHIO HAIICH MOMCTH:
0o0.TCranTh KOHCTPYKIHIO, GACTATh KOJE€ca n2 xKanporada. Ecmam Ham npockT 2anaTepecyeT TYPGMHPMBI, TO
MBI XOTHM COTDY/THIYATE ¢ HIMI.

CIHCOK MUTePATYPLL:

1. Caiit http:/ /mygeografi.ru/krugobajkalskaya-zhcleznaya-doroga;

2. Caiir https://emax.ru/leisure,/ rest /48939-preimushhestva-i-nedostatki-veloturizma;

3. Caiir https:/ /spark.ru/startup /wchive /blog /17192 /zachem-i-kak-provodit-predprocktmiyu-analitiku.
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Pazpaborka 010/12keTHBIX TPUOOPOB JJIsI ONpeaeJIeHUs 1 U3MEePEHU s
XapaKTEePUCTUK JIEKTPOMATrHUTHBIX MOJIeit

«TerHnuras
Hoouros Bacdumup Muzetiaocust, Jdomoceruit Apmem Padueoun, Cmoaspos Heops Bacuavesudt (noyunstll pyrocodumedts,
npenodecameds), meemo sunoancius pebomu: TBIQY CHT um. B.I. Myspywxoce

Lecne paborer — cozgaTs MagorabapuTHHIN YHIBCPCATBHBIN HCKATCIE CKPBHITOH IPOBOAKI U OIPCACTCHIST
HATUYHS MATHATHOTO OIS W CTO TIOMSIPHOCTH U TOPTATHBHBIN Mamorabapurasiii npubop «Fayccverp GM-01»
SIS I3MCPCHHST MHAVKIHHA MarHATHOTO II0MS Ha IOBCPXHOCTIX HIIH B 3a30DaX MarHHTHHIX CHCTCM.

YHuBcpcanpHBIN OpHOOP-UHAUKATOD CcoUCTACT B cchHC TPH HHANKATOPA, II02BOMLSI HC  TOIBKO
ONPCACTUTE CKPBITYHD IPOBOJAKY, HO U ONPCACTHTE HATHUNC MU OTCYTCTBHUC BHCITHCTO MATHUTHOTO
monst u cro momspHOocTh. IlopraTusawmit npubop «layceverp GM-01» MOXKCT TPOMIBOHUTE  HMAMCPCHEST
MATHUTHON HHAVKIHI: MAaKCHMATBHOC 2HAUCHHC B ABYX HampasmcHmsax 6000 Fayce, obmajgact BricOKOL
qyBcTBUTCIBHOCTEIO - 0,4 MB Tayce n obecnicunsacr norpemsocTs maMepennii #He Gomee 2%.

IIpn pazpaborke maHHOTO NOpOCKTA OBLTH: - IPOAHAMH3HPOBAHBI CYMCCTBYIONMHC CXCMBI MOA00HBIX
YCTPONHCTB;- NPHMCHCHBl HHTCPCCHBIC TCXHHUCCKHC PCIICHHS NPH  COCTABJICHHH HOPOTPAMMBI IS
MHKPOKOHTPOICPA; - CORMansl paboraime obpazmnsl ACHCTBYONCrO MamorabapuTHOTO YHHUBCPCAIBHOTO
HCKATCNS MCKTPOMATHUTHEIX ToJcit 11 npubopa AMs HAMCPCHIS MATHATHON HHAVKIHUN MATHUTHOTO II0JIS.

ITopratusaBIC TPHOGOPE], CO3TAHHBIC B PAMKA AAHHON PAOOTHEI MOTYT MOCTYXKHThE OCHOBOH ST COZTAHIST
HA HX OCHOBC AOCTATOYHO IPOCTBEIX ¢ TOUKH 3PCHHS PCATHAAIHH, H B TOXKC BPCMS ACIICBBIX W HACIKHBIX
npubopPOB TAKOTO THIIA, KOTOPBIC MOTYT NPUIQAUTHCST B PAbOTC TP MAMCPCHHN MATHHUTHON HHTYKIHH
MATHHTHOTO IIOMS IS ONPCACICHHSI YPOBHSI OCTATOYHON HAMATHHYUCHHOCTH H3ACTHS B MAIIHHOCTDOCHHH,
ABHACTPOCHIH, SHCPTCTHICCKO, HoDTCraz0B0i 1 APYTUX OTPACTIX OPOMBIILTCHHOCTII.

CHIucoK MUTePATYPLL:
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ABTOoMarTrudeckuii gucrneHcep TabJ/ieTokK
«Ternuwas

Bacuaves Muzeua Muzratirocun, XKynuna Coemaana Joucymanasaposia (neyunnd pyrocodumeds, yuumets dusuny),
MECTRO BHNOANCHUSL pabombt: dome

CozmaHnue YMHOTO YCTPOIHCTBA, NS IO TCPYKAHIS 3 J0POBRS TIOCH [0 CpecTBAM BRI TATH TAOJICTOK HA
CTOJT M YBCJOMIICHHS TIOTB20BATCIS O HCOOXOIMMOCTH BHIINTE TAOICTKY.

B xo/¢ BrimonHCHIS PAB0TH HCIOMBROBAINCE CICIVIONIHC MCTOMB H IIPHCMBL HRVUCHHC JTHTCPATYPHBIX
HCTOYHHKOB, IIPOBCACHAC OIIPOCA, MCTO, HIYIICHHS H HAIHCAHHS IPOTPaMMBI AT MHKPDOKOHTPOJLICDA H
3D — vomcnuposanms, cozganne 3D — Mo gucncHCepa TabIeToK.

Cozan MoayneHBI gucncacep Tabnerox Ha Haze MukpoxorTpomsncpa Arduino (AT) | xoropriii mveer
BCTPOCHHBIN TaiiMep. A,HT C IIOMOTIB K 2FBYKOBOTO CHTHAJIA HATIOMHHT O TOM, UTO HACTAO BPCMI OUICDC THOTO
npueMa JexapcTs. Ilome20BaTCN0 OCTAHCTCS TOMBKO YCTAHOBUTE IIPABIITBHOC BPCMSI H HOMCPA SUCCK, B
KOTOPOH JCXKAT JICKapCTBA.

1.CopvecTHast pabora ¢ cucreMaMu «yMHBI goMm». 2.Pabora ¢ gucmmesyn «Nextion», KoTopeie MoryT He
TOMBKO BRIBOHUTE H200PDAXKCHNC, HO H CUNTHIBATE HAYKATHS, 4 TAKIKC C MOYKHO TTHCATE rpadrdcckie 0H0mousn
st gHero. 3. MaoronpodIbHAST CHCTEMA — 9TO BOAMOXKHOCTE CORJAHNS HCCKONBKIX MPOhILTC AT Kask 1010
WIICHA COMBI.

CIHCOK THTePATYPLL:
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Be3zoTBajgbHEBIN TIYT ¢ aBTOMATUYeCKOI mmojaqeil 3epHa
«Texnuras

Honomapes Eceenuit Aacxceccun, Hoanos Buwmop Aackcandpocun (1ayunsti pyrocodumets, Yuumeas mernotoauu),
MOCO GHROANCHUL PADOMBL: G UKOLC

ITpofineva TPa UIMHOHHBIX MCTO/0B BCIAIIKH 2CMITH (IIAXOTA ITYTOM C TOCICAYIONICM GOPOHOBAHMCM) H
IOCAKH 3CPHOBBIX 3aKTI0YUAI0TCS B CJICAYIONICM: CCMCHA MOTYT HC B30HTH H3-3a HCAOCTATKA BJIATH; CCMCHA
MOTYT CTHHTB H2-3a PCIKHX IICPCIAA0B TCMIICPATY]; ILTOA0PO HOCTE IIOTE PCRKO CHIKACTCS H3-3a HCAOCTATKA
MOJICRHBIX MHKDPOOPTAHIIZMOB, KOTOPBIC MOTHOAKT MpH TPAJUNHOHHEIX MCTOAAX BCHOAIIKH 2eMIH.  Lemw:
Pazpaborars MexaHm2M aBTOMATHUCCKOLN TIOAAYN 2CPHA HA BPATIAWMIIHCT AUCK, KOTOPHIH OY/0T HAXO ITC
IO JICMCXOM H PACOPCACTATE COMCHA 110 BCeH mwromamu.  3agaum: 1) Fayuute cymecTByOMue Moaean
ILTYTOB W BHISTBUTE UX HgocTaTkn. 2) Cozgark mpoToTun HC20TBATBHOTO TUTYTA ¢ ABTOMATHUCCKON nogasct
2cpHaA 10,1 Hero. Moit MeXaHm2M MO2BOTUT MO HATE ILTOA0PO;THOCTE TIOUB I IIPOTICHT BRPATICHHBIX CCMSTH.

MeTo 1 MO2rOBOTO IITYPMA IIO2BOMINT BHISIBUTE HCOCTATKI CTAHTAPTHBIX CIIOCOO BCIIAIKH RCMJTH I
TMOCA,IKH 2CPHOBHIX KYIBTYDP; MCTO; (hOKATBEHEIX 0OBCKTOB. TO2BOJIT COBMCCTHTH BCIAINKY W TIOCCB
RCPHOBBIX KYIBTY], HAMCHHB /15 9T0r0 hopMy mayra. KoHCYTRTATHS ¢ HAYIHBIM PYKOBOHITCICM IIO2BOTILTA
CHCTCMATHRHPOBATE TONYUCHHBIC PeRynbrarsl.  Hacrpywueare: xoHCoTpyrTOp Lego Mindstorms EV3 n
ajmurusabe TexHomornn. Iporpayyer: "COMPAS 3D" n "Lego Mindstorms EV3".

Vramock cozfars pabouyio MOCTh, HMHTHPYIOMYI TaXoTy u 3abpoc zcpHa mom mayr.  OCHOBHEIC
TIOTOYKCHUST THIIOTCRBI TIOITBCDTIITHC.

¥aamock KOHCTPYKTHBHO PCIINTH IPOOICMY OTBAMA 20MIH BO BpeMs maxorel. Ilmact zewmmm, He
TIICPCBOPAMHBASICH, HAKPHIBACT 3CPHO, COXPAHSS TCMIICPATYPY H BIAKHOCTH, a TAKJKC 3ATMHIIACT 2CPHO OT
BpeHBIX aTMocdepHbIX sBacHn. ITo MonM mojcuéraM, 5TO JOMKHO YBCIHYUHTE yporKkalinocTs Ha 15-20%.
ITO MOTCPH 2CPHA OT TMOTPABBI IITHIAMI ITH HCOTATONPHITHBIME TIOTQTHBIMI YCIOBISIMI.

CIHCOK JTUTEPATYPLL:

1. Caiir https://vikent.ru/enc/3792/;

!

2. Caiir http://kedr.primorye.ru;/biblio/farming /ploskorcz4/;

!

3. Caitr https:/ /www.pk-agromaster.ru,/chizel/;

4. Caiit https://www.agroinvestor.ru,/technologies /article /14690-kombinatsii-mashin /.
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Co3gaHne ycTpoiicTBa IMMOMOINU YTE€HUS JIOAAM C OrPAHUYE€HHBIMU
BO3MOYKHOCTSIMU 3PEHUSA

«Ternuras
Atineanes Hypucaom Botinyaracous, Asemypamosae Hadus Pycaarnocnue, Paxun Ipuzopudl Basepveout (1aynivtil
PYROGBOJUMEA, Yaumeas GUIURL), MOCMO GHNOANCHUL PRBOTRBL 6 UWK0AC

Ha cerogusammanii geHe coz a0 GOMBIIOC KOMUUCCTBO PARNUUHBIX YCTPOIHCTB, NPCTHARHAUCHHBIX IS
ofimerdcHusST JKH3HHM CICIBIX moAcii. O HaKO NpPaxTHUCCKH BCC OHH I10 CBOCH T[CHC SIBIISIKOTCSI BCChMA,
JOPOTOCTOSITNHIMI, UTO JACTACT UX HCOCTYIHBIMU AN GomsimmacTa moaci. [lovome Takmy Moy Beeraa
SIBISLTACH AKTYAIBHOIN 2a1aqucil. 2 Bcex cozaHHBIX YCTPOICTE TOMOTIH CICIIBIM U CTA00BI SN JTHOTIM HA
JAHHBIE MOMCHT HaubOICC AOCTYIIHBEIMH U HANOO0/ICC PACTIPOCTPAHEHHBIMI SIBIISIIOTCS ABA yYeTpoiicTBa — OGemast
tpoctek u mwpudT Bpaiina. Cormacuo Pejcpanbromy 2axoHy N 14 «O BHCCCHHH M3MCHCHHI B OT/CIBHBIC
RAKOHOTATCIBHBIC aKTH Poccutickoii @egeparniy mo BOmpocaM COTHATBHON 2a1HUTH HHBAMNIOB B CBI3H C
parnduranmcii Konscamn o npasax HHBATHI0B», B PARMHUHKIX TOCYUPCKCHINX, A TAKXKC B OOTICCTBCHHOM
TPAHCIOPTC JAOMKHA OBITH YCTAHOBICHB Tabmmukn co mpidrom Bpaiing, npuaéy HC TOMBKO HA BHIBCCKH Y
BXO/a B YUPCIKICHIIC, HO I ¥ KAk, 0r0 Kabmuaera. O HAKO 0UCHE YACTO MOYKHO 2aAMCTHTH TO, UTO, TAOMHUKI CO
mpudToM Bpaiing orcyTcTBYIOT niepe;] KAaOWMHETAMH YUPCKICHHNH. ITO OQUCHB 2ATPYAHSICT TIONCK HYXKHOTQ
KabmHCTA MOASIM € OTPAHNYUCHHBIMI BORMOKHOCTIMU 2pcHIs. I[loaToMy 1emso JanHoil paboThl SIBIISICTCS
CO3AAHHC YCTPOIHCTBA MOMOMNIH UTCHHIO S JIOACH ¢ OTPAHHNICHHBIMH BO3MOIKHOCTSIMH 2PCHHSI, KOTODOC
morno 6wl cTaTk anamoroM Tabnuuack co mprgronm Bpaiins.

OCHOBHBIM MCTOOM, HCIOTBRYCMBIM B XO/C BBIIOJTHCHHS pab0OTHI, SIBISICTCS KOHCTPYHpoBaHie. OcHOBOL
IPC,TIONATACMOTO  PazpabaTeIBACMOro yCTPONCTBA SIBMSICTCS IporpaMuHO-annaparasidi xouvmreke ([TAK).
IIporpaxnvaei obecrieucane, kKoropoc ncnonsayer ITAK ssrsercs nporpayva Phonopaper, pazpaborannas
A, Bonoroprid.

ApTopaxu npockTa HBHLT pazpPaHOTAH TPOTOTHUI YCTPOHCTBA TOMOTIH UTCHHS IS TIOCH ¢ OTPAHHYUCHHBIMI
BORMOXKHOCTIMH 3pcHNs. Jassbil OpoTOTHI TORBOMSIIONII 0TKAa2aThCsT oT Tabmmuack co mpudToym Bpaitims.
IIporoTun nporén yenemrayo anpobammo 8 Crenuansroit Koppexnuonnoit Q6meobpazosarcensroii Hlxkome-
Harcprare aust cneneix u craboBHsamux AeTei . AcTpaxass.

B pezynerare BmmonacHHs paborer OblT pazpaloTraH OpoTOTHO YCTPOICTBA YUTCHHS A0 MOACH C
OTPAHISICHHBIME BORMOXKHOCTSIMH 2PCHUA. JaHHBI DPOTOTHII HMCCT P OPCHMYTICCTB IICPCT aHATOTAMIH,
OTHUM U2 KOTOPBIX SIBISICTCS MPOCTOTA HCHOMBR0BaHNIA. KpoMe Toro, HCHIOMB20BAHNC TPOTOTUIIA SIBIISICTCS
Tencco0OPaRABIM ¢ SKOHOMITUCCKON Toukn 2pcHms. JdaneHciimas pabora Oy, 10T HANPABICHA HA YIYUIICHHC
TCXHHUCCKIX XapPAKTCPICTUK YCTPOICTBRA.

CIHCOK JTHTEPATYPLL:

1. Caitit http://warmplace.ru/soft /phonopaper/index ru.php.
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YerpoiictBo aHasm3a armocdepHoro aasiaeHus «lIpeackasaresb moroabr»
«Ternuwas

Aydaps Marcum Andpeccun, Qaxpymdunose Hamaeavs Bopucosia (neyunndl pyrosodumeas, Yuumeas undopmamuny),
MECTRO BHNOANCHUSL pabombt: dome

1. mayunTk YCTPOHCTBO W IPHHNUI PAOOTH CHCTCM <« ¥ MHOTO jJ0Ma». 2. NPOBCCTH AHAJH2 IPCACKARAHIST
TOrO I, OCHOBAHHOM HA aTMOC(hCPHOM AABMCHII. 3. OCYTMICCTBHTE IO 00P HCOOXOAMMOro MaTcpHaia u
0bOpYAOBAHNIS AT COAAHIS cUCTCMEL. 4. pazpaboTaTs IPHHIMHIHATPHYIO CXCMY YCTAHOBKIL. J. pazpaboraTh
IPOTPAMMHOC 0HCCTICUCHHIC IS MUKPOKOHTpOLICpa. 6. cobpars pabounii BAPUAHT YCTAHOBKH. 7. MPOBCCTH
KOHTPONBHBIC HCTIBITAHIS. 8. OCYMICCTBHTE aHAMNR IPOOICM H IYTH HX PCIICHUSI. 9. HA OCHOBC MIOTYUCHHBIX
pPCRYIBTATOB COOPATH CHCTCMY aHAMNRA aTMOChHCPHOTO JABICHUS S IPUMCPHOTO MPCACKARAHIS TIOTOTHL
«IIpegecrazarens moroaer». 10. mpoaHATHRUPOBATE BORMOKHBIC IIYTH JATBHCHIICTO DARBATHS YCTAHOBKIH.

1. m2yucHHC MaTCpHANAa IO TCMC; 2. AHATI3 H CPABHCHIC CHCTCM IPCICKARAHI IIOTOAB B JOMAIITHHX
yCIoBUAX; 3. pa2paboTka aBTOPCKOIH IMCH CHCTCMBI IIPCCKARAHUI [IOTOAB HA OCHOBC IHCIIONBROBAHIST
MHKPOKOHTpOLICpA; 4. moabop gerancii m cbopka cucTeMel; 5. nporpaMvmuposaHuce B cpege Arduino; 6.
Moenuposanne 8 nporpayye Autodesk Inventor Professional 2019; 7. 9xCOCpHMCHTATBHBIN - HCIIBITAHNC

YCTAHOBKII.

1. Pazpaborana OpHHIHOHAIBHAS CXCMA IH MIPOTPAMMHOC 0OCCIICUCHHC A MPCACKARAHNIST IOTOAB HA
ocHOBC aTMocthepHoro gsasmcHus. 2. Hl2roToBrncHa ACHCTBYHOMAS YCTAHOBKA. 3. IIPOM2BCACHBI HCIIBITAHINT
CHCTCMBI TOPCICKARAHI IOTOAR W MOHHUTOpHHra Knmdara. 4. IIpoaHammampoBaHB BORMOXKHBIC IIVTH
PAzBHUTHS CHCTCMBI B PARTITHBIX HAIIPABICHIIIX.

Heckoneko taxmx ycTpoficTB MOXKCT OBITE OOBCAUHCHO B OHY CHCTCMY LIS aHAMM2A TIOTO IR TCIOTO
ropoga.  Taxke yCoTpoOHCTBO MOXKHO HCHOMB0BATE B IIPOMBIILICHHOCTH AJs1 KOHTPOMIS IIOKARAHMIE
TCMIICDATYPHI, BIAXKHOCTH, fgaBficHusI. /Jms pocta pacrcHmil Tpebyercs cobmocHIC YCTOBHE KiImMara.
JaHHYI0 CHCTCMY MOXKHO IPIMCHHATE C TCTBI0 KOHTPOSI KnuMaTta. MoykHO cBI2aTE CHCTCMY € OTOILTCHICM
I HCTIQAPUTCIAMH I ¥IIPDABITCHI L TC}.—‘IHCpaT}_"pOﬁ H BJAKHOCTBK) B TCILTHIIAX.

CIHCOK JTHTEPATYPLL:

1. Alex Gyver «3MCKTPOHHBIN NPCCKARATCNE TIOTOAB» - JIMCKTPOHHBI pecype: https:/ /cunsu/jJAP/ (TaTa
obpamenns 03.11.2018); 2.0rxpriTeiii uarepaer cepsuc Harepuer Bemedi — Snexrponastii pecype: https://cusu /.
(dara ofipamcans 24.11.2018)
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YcerpoiicTBo moMornmu Cj1abOBUASIIAM WJIN CJIETTBIM JIIOASIM Yepe3 TaKTUJIBHYIO
nepenady Oerymeii cuMmBOJIBHOLN mH(pOpManuu mo Bpaiiinio myrem
pedJIEKTOPHOII AYTH OT YYBCTBUTEJIBHOTO HEpOHA THLJILHOLI CTOPOHBI JIAJOHU

«Ternuras

Meaprose Jdaposa Andpecena, Hlcernos Huxume Cepzecsust (nayansitl pynocodumets, Yuumeds), MECImo GunolieiLg
pabomue: MAOY Jhuwuedr At 128

Merousa obyucHns mHeapsunx urpe Ha doprenmado ofHA, M CH NOMBRYIOTCI 0 CCH JCHB:AQNTO I
VYIIOPHO MOAOHPATE MY2HIKY, ONHPASCE HA CIYXOBOI aHAMM2ATOD H HONBRYICH IIOMOTIBK 2PIUCTO IICATOrA,
AuKTYoMmero Horel. BoaMoykHO Tak ke pazyuamnsaxic HOT Bpaling- ¢ uHON TaKTHIRHON HOTHOI CHCTCMBEI, HO
TakHC yYICOHHKH HC IIOJMB2VIOTCS CIIPOCOM, TAK KAK HAXOITCS HC B JCTKOM JOCTYIC M 3AHHMATBCS 0 HIM
gocTaTowHo mpobmeMaTnarHo. Ha pazyunBaHiC ImpOoM2IBCICHHS VXO AT MCCSIIBI, 4 TO W rofsl. B oTmmunce ot
RPIYUNX JTHOACH, HERPTIH MY2BIKAHT Paz0upacT mapTuTyPy IpaBoil PYKH, OPOMYIIBIBAS DI 9TOM BHITYK.THIH
HOTHBIH TCKCT NMCBOi pykoii. CreoBaTenbHo, OpailnucTaM HEJOCTYIIHO ITCHHC ¢ nucTa.B ¢Bsam ¢ oTmM ObLTa
TIOCTABJICHA TG CORATh YCTPOICTBO, OCHOBAHHOC HA BuOpamusax. s Jo0CTHyKCHNIST T OBLITH IOCTABICHBI
CIICTYIOTIHC 3AAMM: HAYIHTE HHGOPMATIHIO [0 JAHHON TCMC U IPHOOPCCTH HYYKHBIC KOMIIOHCHTHI;IIPITY MATh
cTpocHHe, BHCImHNI obMux gucmies u pazpaboTaTes SMICKTPHYUCCKYI IIPHHIMIIHAIBHYI0 CXCMY;co0paTh
Ta/PKCT;3aIpOrPaMMAPOBATE T'aYKCT;IIPOBCPUTE PAbOTY raPKOTa. 3HAYHNMOCTE JAHHONH PalOTH:IOTCYTCTBHC
noM00HBIX YCTPOHCTB B MHPC W OOMBIIOC COMHAMBHOC 2HAUCHIC. MyzBIKAa IOMOTACT HCRPSIMIM JTHOSINM
PACKPHITRCS, a urpa Ha (DOPTCOHAHO CHHMACT MBIIICUYHOC HAMPSIYKCHHC,0T KOTOPOTO OHH TAaK CTPATAKT.
Muorme HE2PIUHC MYIBIKAHTHI, IOIPY2UBIINCCI B MU MY3IBIKI,HAILTH B HCH CBOE NPH2BAHIC.

MeToarl POIICHHST TOCTABICHHBIX 2aaU:CPABHCHIC, Kaaccuuramist, oHoBINeHIe, MOACTHPOBAHIC.
Teopernucckuii:6wLn mayucH Gomwmroil norox madopManun o ganH0l Teme. IpugyMano crpocume, mm2aiin
yerpoiicTBa u pazpaboTaHa SJCKTPHUCCKAS OPHHNAOHANBHAS cxeMa. IlpaxkTuucckmil: mocrne chHoprm u
nporpaMMupoBaHus yerpoiicTsa, cro pabora Gwima npopcpeHa HA npakTuke. KoHCuHBI peayvmerar OBLT
BHCAPCH B 00PA20BATCIBHOC YUPCIKACHIC, TAC TIONYUILT BRICOKYIO ONCHKY OT GOJBIIOTO THCTA JTHOCH.

Brimo co3maHO €CTHIPC NPOTOTHIA, BHIIOTHCHBI BCC IMIOCTABICHHBIC 3aa<H, AOCTHTHYTHI BBICOKIC
KAUCCTBCHHBIC H KOJHMCCTBCHHBIC mokazarcenu. llocraBncHmas rumorceza, 0 TOM 9TO ¢ IIOMOTIBI) SITCHIHS
C TQPKCTA HCAPIUUC MYRBIKAHTBL CMOTYT HIPATh ABYMS DYKAMH OHOBPCMCHHO T10H0C MY3BIKATBHOC
OPOM2BCACHIC, IO ATBCp,mrack. IIpobnesa oTcyTCTBI BAXKHCHINICTO YPOKA B MY3BIKATBHBIX [IIKOTAX - ITCHHSI
¢ JucTa pemcHa. BoRMOXKHO MOSBICHIC HOBOM MCTO UK 00yUcHU Hrpe Ha (HOPTCIHAHO HORPSUUX JACTCH ¢
RHAUUTCIBHBIM IIPCHMYTIICCTBOM- MIHHMATBHOC BPCMSI HAa CC OCBOCHHIC W IIPHMCHCHIC.

PezyneraTe paboThl MOTYT NPHMCHITHCS HA YPOKAX CONB(CIIKIO, HIPH HA KJABHITHBIX HHCTPYMCHTAX.
YerpoticTBO TOMOIICT KAK LIS MAMCHBKIX MY2IBIKAHTOB, TAaK I S COCTOSBIINXCS IIHAHICTOB, TAK KAaK
RAKOHMPOBATE MOXKHO MY2BIKATRHOC TIPOMABCACHIC MO0 CTOXKHOCTH M MOYKHO HACTPAHBATE I10TXO,TSITIHI
Teumi. B o maneHCHmeM mTaHHPYCTCS MOACPHH20BATH MPOCKT st OOMCINICHHST JKHM2HH JTIOACH € APYIHMH
OTPAHUYUCHHBIMH BORMOXKHOCTSIMI, IIPOBOIUTE PARTHTHBIC MACTCP - KJACCH], CGACIATh PCKITAMY, CAIT.

Cnucok MUTepaTypLL:

1. Cnenoit myawmxanat: B. I. Koponcaxko — Mocksa, 9nac-xaura, 2015 r.- 256;

2. Cnenofi. Mumens gma Crenoro: Angpeit Boponun — Canxr-Tlerepbypr, Cospeycennsiii murepaTop, 2008 r.-

672 c.
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Merteoctauiusa "MicroMeteo"
«Ternuwas

Bazapienro Heope Aackcecous, Towanvwo Coemaane Bacuavesna (neyunnll pyrocodumedn, Yuumeas undopmemunuy i
HKT), mecmo ennoancnus pabomus: Joma

MeTeopomoruucckie HAOMIOACHHIS — 9TO HAMCPCHIST UHCIOBBIX 2HAUCHHH MCTCOPOIOTHUCCKUX CMCHTOB
u ux KomcHaHHii, a TAKXKC ONCHKH KAMCCTBCHHBIX XapakTCepucTHk arMocdepHwix ssrcHuil. B ceszn
¢ TCM, UYTO TOTPCOHOCTE B MCTCOPOJOTHUCCKUX CTAHIHIX OUCHB BCIHKA, BORHHKIA HCOOXOIUMOCTE
CKOHCTPYHPOBATE MOJCTL KOPIYCA MCTCOCTAHTHH 1 pazpaborars HHOOPMANIOHHYIO CHCTCMY, KOTOPAsT
orBCcuana OBl BCCM COBPCMCHHBIM TpcboBaHusM, Oplma yam00HON m moHaTHoll B obpamicHun. B ocHOBC
TMOPTATHBHON MCTCOCTAHINN JICXKAT TH(POBBIC JATUMKIH, ¢ IMIOMOTIBK KOTOPBIX OHH MPOMIBOIST HAMCDCHIST
IOTOAHEIX ToKazaTencil ¢ bonsiroil Tounoctso. IlpoekT npegcrasnaer cofoll IOPTATUBHY O MCTCOCTAHIIIO,
HAMCPSIIONIYIO TCMIICPATYPY, BJAXKHOCTh, AABICHHC, HAIIPABJICHIC H CKOPOCTBH BCTPA, & TAKIKC MPOH3BOAUT
mepeaduy 3THX mokazarcencii Ha paccrosHuc.  JlaHHAS MCTCOCTAHIS COCTOHT H2 TOTOBBIX 3JICKTPOHHBIX
MOAYIICH:  OTMAA0UHON mTaTH A Murpokoutrpomricpa ESP8266; marumnxa TeMmneparyphl, BIAYKHOCTH U
gasnenns sozayxa BME-280; tpexocesoro Marautaoro ceacopa HMCBE883L, ucnonp2yeMoro B posta JaTIHKA
yria mosopoTa (hIiorepa; oIrronapsl OTKPHITOTQ THIIA, HCIOTBRYCMAS IS IIOACICTA HMITYTHCOB AHCMOMCTPA.
Mercocranmms paboTacT B mape ¢ HCILTCCM, 0TOOPAYKAKOTICM TIONYUCHHBIC JTAHHBIC.

ZLmst peammRali IoCTABICHHBIX 2429 B HCCICIOBAHNIN HCIIOTBR0BAINUCE CICYIONIIHC MCTO B HRYUCHIC
JMUTCPATYDPH 0 JAHHOMY BONPOCY, OpakTHucckas pabora (CozgaHme MOACTH W COTAHHC IPOTPAMMHOTO
KO/Q), AHATHR TIOMYUCHHBIX Pe3ymbTaToB. OCHOBHBIC TeXHHUICCKHNC TPeHoBaHMST: HHGMDOPMATHOHHAS CHCTCMA
OpeHARHAUCHA A1 chopa, XPAHCHIS U Bhgaqn Heobxo Mol nadopMari.

MereocTanmisa MOKCT OBITE YCTAHOBICHA HA OTKPBITHIX [IPOCTPAHCTBAX, TAKHX KAK KPBIIIH BBICOTHBIX
2aHni 1 vacTHEIX crpocHuil. E€ BO2MOXKHO HCIIOMB20BATH B MOXO,HBIX YCITOBHIX. JaHHBIC, cOOHPACMBIC
JATUIHKAMH, IIO3BOMIIOT AHAJHAHPOBATE IIOKA3ATCIH, XAPaKTCPHBIC IS OHNPCACICHHOH MCCTHOCTH,
HAMCHCHHS KJTHMATA H COTABATH IPOTHORHL.  PCRYIBTATEL, IIOMYTIACMBIC MCTCOCTAHTIHCH JOCTATOTHO
TOUHBI, HO TPCOVIOTCS KAMHOPOBKA HAMCPUTCIBHBIX AATIHKOB. [lOKARaHHC MCOTCOCTAHIIHN OTKITOHSIIOTCH OT
CTAHJAPTHOTO IOTO;THOTO MPOTHO3A, H-3a JaCTOTHl CHSITHS IMOKA3aHHH ¢ JaTIHKOB.

MeTeocTasiis HA MUKPOKOHTPOILICPC MOXKCT OBITE MOACPHURHMPOBAHA U OCHATICHA AOMIOTHUTCTEHBIMI
JaTUNKAMI, TAKHMH KaK - YCTAHOBKA YACOB PCATBHOTO BPCMCHN, AHAJOTOBOTO JATYHKA Tapa s
onpeencHs 06pazoBaHII napa, POCH WIH HAavama Mok, mnate pacmmaperns SD Card Shield v.4 g
RamicH moKazaHmil JaTunkoB Ha (uem-kapTy, yeraHoBka mwnaTh pacumpenns GPRS Shicld s mepegaun
moKaRaHHI JATIHKOB IIOCPCICTBOM KAHAIOB IICpeaati aHHbX craggapra GPRS.

CIHCOK MUTePATYPLL:

1. @onsruposanssic Marcpuans Ast uzrorosncHust IIT / Iloq peg. Bopucosa J1.H.-DnexTpoHHABIC KOMIOHCHTH,
2001, Nej, cTp.-h1-54;

2. MeToamucckie yKazaHHIs 10 KOHCTPRYHPOBAHIK PAHOICKTPOHHOTO MOV BTOPOrO YPOBHs: OXCMa-CTATh-
Moayas, Bopoun C.M., Yinearosck, 2004r.
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NudpakpacHbiii TepmoMeTrp O0€CKOHTAKTHBIMN
«Texnuras

Botipownwdt Faop Hoonooun, Cmynxe Buxmop Aackeandposust (noyansidi pyrocodumetsv, Pyrocodumets spyicra
ONCPRINOPHL ), MOCTRO GBNGMCNUA pabombt: Joneurull peenybaunanckutl YeNmp meTnUACeR020 MeOPILeCGe

Hadpaxpacueiii TepMomMerp.  YCTPOHCTBO TORBOMSICT HAMCPITH TCMICPATYPY 00BCKTOB HA PACCTOSHIN
a0 20 cv. BeckoHTaRTHOC M2MCPCHHC TOMICPATYPHL. BO2MOXKHOCTE HRMCPSTh TCMIICPATYPY JKIUIKOCTCH B
XUMHUCCKOH TPOMBIILTCHHOCTH. FIMCCT BERICOKYIO TOUHOCTE H3MCpcHIil, u OuicTposciicTeuc. MobuneHOCTS.
Hadpaxpacamii gaTank, MuxpoxkoaTpomtep Atmegad28, zapsmroc yverpoiictso TP4056, axxyMymsTop.
Texamacckne xapaxrepucrukmn: 1. Favepenne remneparypst ot -70°C. g0 +380°C. 2. Tounocts - 0.5°C., B
mHPOKOM TemmeparypaoM guanazose (0...50°C). 3. Pazpemenne mavepernnti - 0.02°C. 4. Hanpsokeane
muraans 3.6 — bB. 5. Tox morpebneans — 50 MA. 6. Bpeumsa paboTel 0T HOMHOCTBIO 2APSYKCHHOTO
arkEyMymaTopa — 10 wacos.

Hadpaxpacueiit TepamoyMerp cocront m2 nadparpacHoro garunxa remocparyper MLX90614. MTarunk
nepeaacT HHMOPMATIIO 0 TCMOCPATYPC MUKPOKOHTPOMLICPY 110 mmHe [2C. MukpoxoHTPOMIC) HCIIONBRYCTCSI
uz cemcotictea AVR Atmega328. MuxpoxoHTpoOmncep obpabaTHIBACT TIONYUCHHBIC JAHHBIC W BBIBOJUT
nokazaHus TeMneparypsl Ha rpadmuccknii OLTD gucrimei.

YerpoficTBO MORBOMSICT HMAMCPATE TCMICPATYPY 00bCKTOB Ha paccrosHun g0 20 oM. BeckorraxTHOC
H3MCPCHIC — TCMIICPATY L. B02MOXKHOCTE  HAMCDATH  TCMICPATYPY  IKIIKOCTCH B XUMHIUCCKOH
OPOMBIILTICHHOCTH. FIMCOT BBICOKYIO TOUHOCTE maMcpcHil, u OvicTposciicreuc. MobmmeHOCTS.

AxryameHOoCcTh: B COBPCMCHHOM NOPOMZBOACTBC UM MCAUIMHC BOIHHKAKT 23749, KO HCOOXO MO
H3MCPUTH TCMICDATYPY JBUTAONMUXCI U KPYTAMIXCI 0OBCKTOB. KonTakTHRIC AATUUKH B 3TOM
CAYyYAC OPUMCHSATE HCMB2I. BBugy axryvansrocTn gandoil npobmemsr, 6vim pazpaboran HeCKOHTAKTHHIN
ua(ppaKPACHBIE  TCPMOMCT]. Hosmzna: BeckoHTaKTHOC  H2MCPCHIC  TOMIICDATYIHL. Bomsmoe
OrICTPOCHCTRIC.

CIHCOK JTHTEPATYPLL:

1. A. B. Escrudees Muxporonrponnepst AVR ceveticrsa Classic hupyer ATMEL 6-¢ nzmanne, crepeoTunsoc
Mocksa 2008;

2. I. Burneh JATYHUKH,yerpotictso n npmvcacHIe Mocksa «Mup», 1989
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DJIEKTPOHHOE YCTPOUCTBO ISl CJIenbIX JIio/eii, obserdaiinee opueHTUPOBaHIE
B TIPOCTPAHCTBE

«Ternuwas

Heemepyr: donua Andpecouy, Kyznenos Jauumputt Huvoaacous (neyunndl pyxocodumean, Joyenm xededpu), mecmao
cunoancnus peboms: JOHMAH, cexyua "Dackmponuna, npubopocmpocnue u pobomomexiiure”

Bpstane moau nonygarT 90 % uadopuarmm Grarogaps CBOMM TIazaM. 3PCHHC IS UCTOBCKA — TTABHBIH
oprad uyBcTB. ns ciemoro sta 90% mmm, mo HexoTophiM BepcusM 80%, OpHXOASTCS HA CTyX. JL0OAH
C HOPMATBHBIM 2DCHICM OPUCHTHPYIOTCS B TPOCTPAHCTBC MMCHHO O7Marogapst 3pHTCIRHOMY BOCIIPHITIO
OKPYKAOMCro Mupa. s CIernoro ucioBCKA COPHCHTHPOBATRCS B IPOCTPAHCTBC — HCMIPOCTAs 23 1adua.
OanM 12 cnocoB0oB OPHCHTHPOBAHNUST B TPOCTPAHCTBC ¥ CHCIBIX SIBISICTCS CIIOCOOHOCTE K 9XOMOKATIHI
nomobH0 JenbhHHAM M JCTYYHM MBIIIAM. ITY CIOCOOHOCTE MOTYT PA3BHUTE CICOBIC mogu. O HAko
RHAUUTCIBHO JYUIICTO PCIYVIBTATA MOXKHO JOCTHYR OMaroapst HCIONB20BAHNK OOMBINNX BO3MOXKHOCTCE
COBPCMCHHBIX DJICKTPOHHBIX CPCICTB.

Pa6ora ocHoBana Ha MCTOAC 3XOMOKATHH, YCTPOICTBO CKAHUPYCT IIPOCTPAHCTBO,IIOCHLTAS YIBTPARBYKOBBIC
HMOYIBCH 1 0OHAPYIKUBACT OTPAXKCHHBIH OT NOpCOaTcTBHs cuUrHal. [Ipm obHAPYIKCHHHM OPCIISITCTBIST
YCTPOIICTBO BHIPAOATHIBACT 2BYKOBHIC CHTHANBI ¢ YACTOTON CICAOBAHNISI, RABHCIMICH OT PACCTOSHIS 0
npensarersisg. TakusM 06pazoM, ¢ HCTIOTBROBAHICM TIPCTI0XKCHHOTO YCTPOHCTRA, CICIBIM OV 0T RHAYMHTCTBHO
MIPOTIC OPHCHTHPOBATHCS B TMPOCTPAHCTBC U 0OXOAUTH TPCIISITCTBIS HA IIYTH UX CJCIOBAHIS.

B pezynerare nomydmiock OpocToc M OCTYIIHOC MICKTPOHHOC YCTPOMNCTBO NS CNCHBIX, cOOpaHHOC 110
MOAYIBHOMY MIPHHIUOY € HCIOMB0BAHUCM IIIHPOKOOCTYIIHON I CIICBO 3aeMcHTHOH 6Gazpl.  OCHOBHBIM
2MICMCHTOM SIBIISICTCST ybTpazBykoBoil garunk HC-SR04, xoropwmil cocobcr obHAPYIKUBATH TPCIISITCTBIST
Ha paccrogaun g0 4 serpos.  Ang ynopasrncHus gaTauxoM, 00paboTKH HAMCPUTCIRHOTO CHTHANA I
1'11)0061)&303&11}15{ PC3yIbTaTa HM3MCPDCHHII DACCTOIHH O IIPCIIFITCTBHI B 2BYKOBBIC HMITYTBCHEI HCIIONBIYCTCIHL
MHEpoKoHTpomnep Arduino. 3apsia xsatacT Ha 6-10 9acoB HCIONB0BAHMSI.

B 2akmioucHmNn MOXKHO CKA2aTh 9TO YCTPOHCTBO IMOMHOCTBI PCAMI20BAHO, OJHAKO HMCCT MHOXKCCTBO
crocoboB YCOBCPIICHCTBOBAHI B OVAYIICM, OHO JCIICBOC M NPOCTOC B HCIIOMBER0BAHNIN, HAJCIKHOC, JCTKOC B
TIPOM2BO;ICTBC, CCTh CIIOCO0 A arITHPOBATE YCTPOHCTBO M0 HOMBROBATCIS, RAMCHSISI TC TLTH HHBIC 3JICMCHTHI.
YerpolicTBO MOXKCT TIOMOUE CICTIOMY SICTOBCKY TOYYBCTBOBATE CCOS BHOBB YKUBCC U TIOJTHOTICHHCH.

CHHCOK JTHTEPATVPLIL:

1. Ilerun B.A. [IpockTe ¢ ucnomezosanncey xkoarpomnepa Arduino. —CII6. BBX-Tlerepbypr, 2015 — 464 c.

2. Tagpe . 3aHuMaTCIbHBIC TPOCKTH HA Haze MuxrpororTpomtcpos tinyAVR- CII6. BXB-Ilerepbypr, 2012 —
352 c.
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ABYyXKOJIECHBII TJIOTTED
«Texnuras

Bepemenniuwos Hava Andpeeoun, Tiovansro Coemaane Bacuavesna (noaywndl pyrosodumeds, Yuumeas undopmomury u
HKT), mecmo ennoancius pabomast: doma

IIpockT «JABYXKOMCCHBIH ILTOTTCP» MPCACTABISCT 0001 poboTa, BHIMOMHIOMEro (DYHKIHIH ILTOTTCPA.
Ero npenMymiecTBOM MOXKHO HA3BATh OTCYTCTBIC OTPAHUUCHHI B pazMcpax pabotucii ImockocTH, TpHCYTICH
TIOJTHOPARMCPHBIM TLTOTTCpaM, ABTOHOMHOCTB, IMOPTATHBHOCTE. K HCmoCTATKAM MOXKHO OTHCCTH HIRKYIO
cropocts paborel. Kopoye verpoticTsa BeimonacH HA 3D npHHATCDC U2 IITACTHKA, YTO IIO2BOMILTO KOMIIAKTHO
pasMecTuTh AcTamin BHYTpH. Flcmomp20BafiC KOMCC, TPHUBOMMEBIX B ABIDKCHIC HIIATOBBIMH JBUTATCITIMII,
akryMynaropa n Wi-F1 ams nepesaum AaHHBIX [I02BOMSICT ABTOHOMHO paboTaTk HA TOPHR0HTATBHOL
noecpxHOCTH OONMBINOH mnomasan. ILmorrep cnocoben paboTaTs HA IIAAKHX POBHBIX ITOBCPXHOCTSIX, TAKIX
kak OymMara, pazmuaHBIC MCTATH, ILTACTHK, CTCKJO, & B KAUCCTBC HHCTPYMCHTA LIS SICDTICHIS HCIOMBIYCT
IIAPHKOBRIC PYUKH, KAPAHALIN, MAPKCPHE U 1M 0 00HE1C. OH OPHMCHIM [ BOCIIPOHRBCCHI UCPTCIKCEH,
BCKTOPHBIX KAPTHHOK H TCKCTA HA PARMUIHBIX IOBCPXHOCTSIX. ¥ IIPABJICHHIC YCTPOICTBOM IPOHABOTUTC C
TIOMOTIBIO TPOTPAMMEI, KOTOPAS MOKMTOYUACTCI K YCTPOICTBY W HCPCIACT CMY KOMAHBL, (hopMHUDYCMBIC 132
BCKTOPHBIX KAPTHHOK, UCPTCIKCIH ILTH TCKCTA.

s peanu2auH CHCTCMBI VIIPABICHHST MCXAHHKOH HCTIONBRYCTCSI TOTOBAS MATCMATITICCKAS MOCTH
JBIDKCHHST JBYXKOMCCHOTO PoboTa B JABYXMCPHON NPIMOYTONBHON CHCTCMC  KOOPTHHAT. Jannas
MATCMATHUCCKAS MOJCTb  2AYACTYIO0 IPHMCHSICTCS JIIsT  YOPABJCHHS  POOOTAMI-TIBLICCOCAMII, KOTOPHIC
TICPCABUTAOTCS MCIKTY TOUKAMIH HA ILTOCKOCTH B IMPSIMOYTOMBHON cucTeMe kKoopuHAT. Bee MarevaTudacckue
PACUCTHI IPOMRBOITCI MHKPOKOHTPOLICPOM BHYTPIH YCTPOHCTBA, ITO YIPOTIACT IIPOTCCC 00MCHA JAHHBIX.

B creersin TecTupoBaHns yeTpoiicTa OBLTO BRISIBICHO COOTBCTCTBIC ThehyeMbiM mapaMerpaM. ILnorTep
MOXKCT UCDTHTH TPSIMBIC THHIH, OKPYXKHOCTH, TPSIMOYTONBHHKH U APYTHC TCOMCTPHUCCKIC (hUurypsr;
BOCTIDOMABOTUTE KOHTYDPHI DHCYHKOB, BCKTODHBIC KAPTHHKH M TCKCT, BCKTOPH20BAHHBIC KapTurm. C
TIOMOTIBIO CTICTIHANMBHEIX KOMAH;T MOXKHO JICTKO 2aMCHHTH HHCTPYMCHT Ana ucpucHug. lIpegsapurcntnro
HCOOX011MO 2ahHIKCHPOBATE HHCTPYMCHT B CIICTIHATBHOM JCPIKATCIC H 2aMCHIThH M PAHCC YCTAHOBIICHHBIMN.
JanHbIil MCXAHI2M TO3BOJICT, HC HAPYIIAST IPOTICCCA ICPHUCHHS, 2AMCHUTE TIBCT JTHHIH.

B 2axmooucHUN MOXXHO CKA2aTh, UTO KAUCCTBO KOHCUHOTO PUCYHKA RABHCHT OT KOJUUCCTBA IIATOB HA
o uH 0DOPOT IIATOBOTO ABUTATCIS M LA IKOCTH HCIOMb2yeMoil moBcpxHOCcTH. Bpewms BOCOpOM2BCCHIN
PUCYHKA 2aBHCHT OT CJOXKHOCTH U pazMcpa pucyHKA. OO/acThi0 IPHMCHCHIS MOXKHO HARBATE BORMOXKHOCTh
BOCIIPOM3BCACHIS FICPTCXKA HA 00pabaTeBacMBIX 2ar0TOBKAX. JApyroil 001acTh0 IPUMCHCHIC MOYKHO HA2BATE
cozarnc TpadhapeTos OpH IOMOTIIH JICIBHS A ILTOTTCPA MM 3CKH2A IPH IIOMOTIH JTazCPa.

CIHCOK MUTePATYPLL:
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Teoperuveckasi MO/1eJIb CUCTEMBI PYJIEBBIX JIBUTaTEJeil /JIsi OPUEHTAUU B
MPOCTPaHCTBe cCNyTHUKOB ¢popmara «CubeSat»

«Ternurar

Babeauna Ececnua Hacaocne, Hecacnno Apmem Baodumupoosus (nayunndl pyrocodumeas, Pyxosodumear "PoboOmen”),
MeCTRO Gunoancnus pabomu: Jdoma

3a mocmeane 20 1CT TCXHOMOTHH HATOTOB/ICHIS CIIYTHUKOB CYTICCTBCHHO TIOMCHSLITHICH: BMCCTO GONBINNX
U TSDRCIBIX ANNapaToB BCC HOBIIC COBPCMCHHBIX KOMTIAHNN HAYUAIO HCIOTB30BATE CBCPXMATBIC KOCMITUCCKIC
annapatsl hopmara «CubeSat». CubeSat - aTo hopmar cnyrankos B hopye kybHa, KOTOPBIE HMCCT MACCY [T0
1 xr u pazyepsr 100x100x100 avy. By TOrO0, 9TO AAHHBIC aNIAPATH HMCIOT MATHIE PA2MC]D, HCOTKY, 1A OpaTh
JOCTATOYMHOC KOJUYUCCTBO MOTIHOCTH W SHCPTIHIH, KOTOPHIC HYXKHH AT crabumm2ann annaparta. IloaroMy s
PCIIIIA CO3ATh CBOK CHCTCMY PYJCBBIX ABHrATCNICH, KOTOPHIC OyAYT mOoTpeOIsaTh HCOOMBIIOC KOMHYUCCTBO
9HCPrUN U He Oy YT HYKAATHCI B JONOMTHUTCIBHEIX 2alIacaX TOILTHBA.

Jannasg cucTeMa JBHrATCICH OCHOBAHA HA RaKOHAX MCXAHHKH, OMarogaps KOTOPBIM H IIPOHCXOHT
PCTYIHPOBAHNC TIONOXKCHIS ANNAPATA B MPOCTPAHCTBC. B KAauccTBC OCHOBHOTO IPABILTA BBRICTYIACT AKOH
COXPAHCHIS HMIOYThCA. PaboumM TCMOM SIBNSIIOTCS MCHBIC ITaphl, PACIONIOKCHHBIC 0KON0 Pebep xyba,
Hraroaps KOTOPBIM U MIPOMCXOAUT BPATICHHC AIIAPATA.

s mraBHOCTH U KOPPCKTHOCTH paboThl cucreMel crabunm2ann ucnoas2yercs PID-perymarop. Cucrema
crioco0HA 2a7aTh HMIIYIBC BPATICHIS M ILTABHO 2ATOPMOUTH ANMAPAT NIPH 2aaHHOM yrue. Jms sToro
HCIIONBRYCTCI MATCMATHUCCKOC TIPCACKARAHIC TOJOXKCHHS AallapaTa B CICIVIONHI MOMCHT BPCMCHH.
TeopeTnacckoe TOKOIOTPCOMCHIC COCTABISICT OPIMCPHO 2,6 BATTA, SITO SIBISICTCS OYCHB MATOIH BCMTHYHHOIN.

B peaympraTc BRIIOMHCHIS HAYSHOTO HIPOCKTA, ObLTa pPazpaboTaHa TCOPCTHUCCKAST MOCTE CHCTCMBI
PYJICBBIX JBUTATCICH IS OPHUCHTAIMH B NPOCTPAHCTBC cnyTHUKOB hopuaTa «CubeSat». Jannas Momems
CO2TACT BORMOXKHOCTE OPHCHTATIMH W MAHCBPHPOBAHI anmapaTta B mpocTpadcTse. [lo MomM pacueran,
TOYHOCTH JAHHOIT YCTaHOBKH cocTtaBuT £0,2 rpagyca.

CIHCOK THTePATYPLL:

1. Yeprox B.E. Pakersr n mogu (B 4-x t1.) — M.: Mamunocrpocane, 1999;

2. Catit https:/ /microtechnics.ru,/ pid-regulyator-princip-raboty.
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I'aycc- morop. Uccanepoanne KII/I momenun aBuraresisi u oneHkKa
MMePCIEeKTHUBBI €r0 IPUMEHEeHIsI

«Ternuwas

Tynwvieunae Anacmacus Cmanucaaecosue, Yepucyoce Tamevane Hoanoonae, Funocsves dvumputt Aaewcandposust (nayisit
PYROBOIUNCAD, YUumets Guaury 1 un@opmMemury), Mecmo GhA0ANCIHUR PAOOTRbL G UKOIC

B ocHOBHOI1 cBOCH MACCC HHXKCHCPHI- MOOUTCTH MACTCPAT OYIUKY [aycca 1 OpoBOgaT ¢ HOH PARMUUHEBIC
aKCIICpuMCHTHL. B HAmmem uccieoBaTeIbCKOM IPOCKTC OBLTA MOCTABICHA Tieb pazpaborku moqgcnn [ayce-
JBUTATCSI, Pab0TATICTOo 110 TPUHIHNY OVIIKI- [aycca, i pacucra cro KIL. [ ns A0CTHXKCHIS TOCTABICHHO
TGN [IOCTABMCHBI U PCIICHBI Cicayiomue zaga:l.  Pazpalorka KOMOBIOTCPHON MOACTH ABHTATCIS U
ce pacncuatka Ha 3D- mpuaTepe.2.  Pazpaborka anexkrponHoilt wactu layce- motopa.d.  Omnpejencme
smeromukn pacacra KITI mogenu gsurarens.4d. AmHanmz nonyucHHBEIX PeayasTaToB.h OTCHKA NCPCICKTHBEL
ucnoneoBaansg [aycc- MOTOPOB.

Peanmzamnmusa nccrneoBaTeIbCKOTO OPOCKTA OPOHBOMTAck HA Oaze mxomeHOIl maboparopun. Kopmye
[Maycc- MoTOpa 1 IMICCTCPHN pacicuaTansl Ha 3D- npuaTepe. L yOpaBICHIT 9MCKTPUMCCKOH TACThI0 MOTCII
ABHUrATCIS HCmorbaoaHa wrata Arduino. Jnst pacaera KITA yMogcenm ABUraTes HCIIOMBI0BATHCE 38, TAHHBIC
XapPaKTCPICTHKH KOHACHCATOPOB 1 RAKOHH AHHAMIKH BPATIATCIRHOTO ABIKCHIS TBCPAOTO TCMA.

B payrax peammzamnmm npockTa OBLTA IOCTPOCHA JACHCTBYIOMAS MOACTE [ayce- MOTOpaA M pPacCUuTaH CC
KIIT. B Mo 0 nenone2yercst KOHACHCATOP HABCCTHOIN CMKOCTH, MO K TIOUCHHBI K HCTOYHHKY HATIPSIYKCHIIIL.
[IpuamunmansHo, 2a CUCT SHCPTHH KOHCHCATOPA TPOMRBO,THTC BPATICHIC MaX0oBHKa Maccoii m u pa;iuyea R.
C DOMOTIEBK BHACOKAMCDHI H IPOTPAMMEBI BHACO-PCTAKTHPOBAHNIST, OMPCICISICTC KOMHYUCCTBO COBCPIIICHHBIX N
obopoTos za BpeMs t. [lomydcHHEBIC JAHHBIC BMCCTC ¢ TIPIMCHCHICM 2aKOHOB (DIRUKI, TTIORBOIIOT BRITHCTHTh
KIIIT momenmn Dayce- asurarems.

Pacuerer moxazanm Hepwicoknil KIIA yomcnm asurarens. O HAKO, AAHHBIE PCIVIBTAT HATOMKHY.
HA MBICTBh PACIIHPCHHS HCCICOBAHIS B HANPABICHHH M00ABICHUS BTOPOH KATYIIKH M IIPOBCICHHS
PACUCTOB C YUCTOM HX PANMHUHBIX PCEXKHMOB paboTel. CTONT NPHRHATE H OTMCTHTE, UTO HCIIONBRYS
TPAFAMIOHHBIC MATCPHAJIBL s HArQTOBJCHHS [aycc- MOTODOB, HX OPHMCHCHHC HCPAIHOHATBHO II0
CPABHCHHI) C PARTHTHBIMHI 3CKTPOTBHTATCITIMIH.

CIHCOK MUTePATYPLL:

1. Magunmes l'ennaguii fxosnesuy, Byxosines Bopuc Bopucosuu, Corckmuit Hukonaii Hukonacsua. @Puzuxa.
Krnaccnuecxunii xype. Hzgarenserso: Ilpocsemenne, 2018 r.;

2. JuramMuga BpamaTeaIbHOTO ABIDKCHH.- https:/ /studfiles.net/preview /4215490 /page:4/
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IIpubop mas peabusnranym U AUATHOCTUKU OOJIBHBIX TIOCJIE€ WHCYJIBTA

«Texnuras
Boadanoca Eausasema Cepaceonae, Boadanos Cepacti Bumaavesust (nayansil pyrocodumets, x.¢-m.1), Meemo Gonroaneiig
pabomust: Mynununaavioe Grodacemuioe yapesicdenie dononumetbioze obpasocanius 20podexozo oxpyae Kopoaéo
Mocxosexolt obaccmu "Jom 10nwr mernuxos” ya. Caxwo u Banyemmu,

Hucyner — o/HA 112 TIABHBIX OPITHH OIPCKACBPCMCHHON cMepTH n moTepu ThyrocnocobrocTn. Kakgwic
TIOMTOPH MHHYTHI ¥ OfHOTO M2 KUTCICH HACH CTpaHBl OPOHUCXOAUT HHCYILT - 450 ThICTU cnyvuacs B
rog. Cefiuac xnaccmdmranmus napeza BCPXHUX KOHCIHOCTCH (MOCTC WHCYMBTA) BCACTCS HA Tiaz (6ombHOLN
CYKIMACT PCRMHOBBIH MSIUHK), a CPCACTBA AN JAHATHOCTHKE H peabumuranmu GOTBHBEIX TIOCTC HHCYJIBTA
UPCRIBBIYAIIHO AOPOTH U HCOAOCTYIHBIL 5T MHOTHX KAHHHE. Kax mpmvep MokHO npusecti npubopsr Ty-
roMotion “Amadeo” mmm MexaHOTPOHHBIC KOMILTCKCH Artromot. B cBsam ¢ 3TuM 0orpoMHOC 2HATCHIC
HMCCT COZJAHHC MAKCHMATBRHO O10/DKCTHRIX nMrIoprozademaimux npubopos.  Ocoboce BHIMaHNC OBLTO
obpareHo HA JOCTYIIHOCTE IPHMCHSICMBIX KOMILTCKTYIOTIHX H OTKPHITOCTE ILTATGhOPMEI IIPOTPAMMHUPOBAHISI.
3aaun npockTa ObLTH ChOPMYTHPOBAHBI COBMCCTHO ¢ yucHBIME- Mcgukamu [lepsoro MTMY mv.  FLM.
Ceucnosa (k.a.H.  J.C. Bofpos), rpynmer peabmmuramuun MEJACH axagevmnxa PAH K.B. Jlagosa u
kmuHIUccKoii Gompaunel . Brimaero Bonouka (rnspaq, xaa. ryaua [LT) - pazpaforats 2mekTpoHHO-
MCXAHIICCKIEH npubop Ams peabimuTanun 1 HHCTPYMCHTATBHON IHATHOCTHEH OOMBHBIX TOCIC HHCY/IBTA,
TPaBM W HCHPOXHPYPTHUCCKUX OHCparuil i mepegaTs npubop BpauaM s IPOBCCHIS MOKIHHIUCCKIX
HCTIBITAHHH.

s peabmmuranun u gHArHOCTHRKH OBLT pazpaboTadH H-2BCHHBIX MCXAHH2M C HCIOABIDKHOIT Oazoii,
CBSIRAHHHI ¢ TeH0MOCTOM(CCHCOPOM cmmel). Beero Mexanm2uoB 6 (mpasast u JieBas pyKa — jBa BADHUAHTA
6OBIIOTO TIATBIA).  D-3BCHHBIC MCXAHI3MBI JBHTAIOT KOHUHKN TANBICE N0 pazpab0oTaHHON ¢ yUCHBNMI-
MCAHKAMH TpacKTOpHH. TCH20MOCT CUHUTHIBACT BCMHMYHHY NIPILTOXKCHHOI HA HCTO CHTHI mamucHTOM. Ilpn
HAKATHH JATIHK ACHOPMUPYCTCS W AACT CHTHAM, IPOIOPTIHOHATBHEIE CIIC BOACHICTBIS.

Pazpaboran npubop mna peabmamranuu W JUATHOCTHKH OONBHBIX TOCIC HHCYIBTA, TPaBM o
Helipoxupyprivccknx oncparmii. [Ipubop seiBoguT AaaaBIC 1 ynpasmasercs ¢ noMomero 1K mwin cvaprdgona
¢ OC Android. YerpoficTBO MOMYUIIO BHICOKYI) ONMCHKY YUCHBIX — MCHKOB, TPOBOSITCS JOKIHHIUCCKIC
nccnemosanms. IIpubop ¢oemaHn Ha OCHOBC HCOAOPOTHX KOMILICKTYIOMMX 13 9K0 —Humn Arduino u ¢
HCIIOTBROBAHICM OTKPHITOTO HCXOTHOTO KOa, UTO ACHACT IPHO0D HEOPOTHM H HCCIOXKHEIM B IIPOI2BOCTEC.
ITpubop — xopourmil 2aCT IS MMIIOPTORAMCTICHISI.

C noMomp0 JanHOr0 npubopa BOZMOXKHO YCIICITHOC HMIIOPTOAMCIICHHC JOPOTHX CYTICCTBYIONIHX. ITO
JACT BO3MOXKHOCTE MHOTHM HATHCHTAM IPOHTH VCICIIHBI Kype peabiimuranin U CHHAUTEL IPOTCHT PICKA
PCTIIIBA B HCCKONBKO paz. bBruta mogaHa 2asBKa Ha m200PCTCHHC HA CKOHCTPYHPOBAHHBIN mpmbOp.
3asBKA PACCMOTPCHA TI0 CYTICCTBY, TONYUCHO TPCABAPUTCIRHOC o0bpcHme. [lo momydcHHEIM peayIbTaTAM
onyOIHKOBAHO JBC TICUATHBIC PAOOTH B POCPHPYOMBIX 2 AHISIX.

CIHCOK JTHTEPATYPLL:

1. Stein, Jocl; Bishop, Lauri; Gillen, Glen; Helbok, Raimund. Robot- Assisted Exercise for Hand Weakness After
Stroke: A Pilot Study. American Journal of Physical Medicine & Rehabilitation. 90(11):887-894, November
2011
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Pazpaborka u cozgarue 3¢h¢dHeKTUBHOTO PEAKTUBHOIO JIBUTATEJIS JIJIs
PaKeTOMO/1eJTUPOBAHUSA

«Ternuras
Coxxo Aacxcandp Aacxcandposun, Mapmemvanoce Tameane poeona (noyunndl pyrocodumeds, xendudam
ned2ZOUACCRUT HAYR), Meemo Gunoanenus peboma: Crnopmusno-soncmpyrmoperoe 610po paxemiozo smodeauame CKBEPM
«3apas

IIpm zanyckax Mo eneit B PAKCTOMOCTHPOBAHNN, KAK IPABILIO, HCIOMBRYIOTCI 2aBOCKHC JABUTATCIIH,
OpHOOPCTACMEIC B Marazue. JaHHBIC JBHTATCIH HMCIOT TAKIC HCJOCTATKH KAK MAJICHBKOC BpCeMS PabOTHI,
HC TIO2BOJISIKONICC JOCTHTATH OQMBIIHX BHICOT, TPY/THOAOCTYIIHOCTE U BBICOKAsT CTONMOCTHL. ¢l cumraio, [uro
OHH MOTYT OBITE 3AMCHCHBI HOBBIMI MOCISIME ABHrATCICH, paboTAOMNX HA MPOTSKCHIN OOMBIICH IacTH
BPCMCHI TIOTbCMA MOCTIH PAKCTHI M HC HMCKOTIHX O00HBIX HCT0CTATKOB. Llensio Mocil paboThl SIBILTOCH
cozmaHne 3 HCKTHBHOTO U IMIPOCTOrO B HATOTOBJICHIH H IPHMCHCHIH JBHTATCIS LTSI PAKCTOMO/CTHPOBAHIIS,
KOTOPBIH MOr OB HCIOMBROBATHCS HAPABHC € 2aBOCKHMH JABHTATCISIMH M PACIIHPSITE BOIMOXKHOCTH
PAKCTOMOCTHCTOB.

B xak10M DOCTCAVIONCM SKCIICPHMCHTC RMCHSLITOCE HC H0CC OHOTO HapaMCeTpa, PCRyIBTATH 00DA2MoB
RAHOCILTHCE B JKYPHAT TIOJICTOB IS AHAI2A, OPOMIBOILTACE BHACORANNCE BCCX HCIBITAHINN. Pazpaborama
MATCMATHYUCCKAST MO ICTE TIOICTA, OTIHCHIBAKOTIAS 2aBUCHMOCTE CT'0 XaPAKTCPHUCTHE OT IIapaMCTPOB JIBUTATCITS.
OHa HCIOMB20BATACE S OTCHKH TCCTHPYCMOTO oOpazmna, CpaBHCHHSI € IIPCBLTYIHMI BADHAHTAMI.
ITapayeTpsl KaXK,10T0 CICVIONCTO JBHTATCIS BRIOUPAINCH HA OCHOBC TIQTYYUCHHBIX JTAHHBIX.

¢l pazpaforan u OpPOTCCTHPOBAT TCXHOJOTHIO PCTYIHPOBAHHS AABMCHINT B KOPIYCC TBCP,IOTOILTCBHOTO
peakTHBHOTO ABurarcias. Ha cc OCHOBC CO27aH JABUTATCIBL C IMHPOKHM JHATA0HOM MOTIHOCTCH st
Mogencit paker paznuuaeix rabapuro. OH cTAOHIBHO MOTHHMACT MOACTE PAKCTH HA BBICOTH HOMBIIC
300 ~yerpoB.  Jdsurarcrm crabmnbHO PAbOTAKT, HCTOPOTH W OPOCTHI B HATOTOBICHHN M TPHMCHCHIH.
CozaHa MATCMATHUCCKAST MOACTE MIOJCTA MOCTH PAKCTH, ¢ XOPOIICH TOYHOCTRI) OMHCHIBAOMAS cro. OHn
RHAYHTCIBHO PACIITHPSIIOT BOIMOYKHOCTH PAKCTOMOCIHCTOB.

Pazpatiorannsas MCTO[UEA PAcUCTa 2aBUCHMOCTH IAPAMCTPOB KOHCTPYKITHH JABUTATCIS OT IPHMCHICMBIX
MATCPHAJIOB H rabapuToB JBUTATCIST IO3BOICT IPABITEHO BHOHPATE IApAMCTPHl KOHCTPYKTHBHBIX IacTCH
JIBHTATCS TS YTV UIICHAS CTO XaPAaKTCPHUCTHEK. JaHHBIC PCAKTHBHEIC JBHTATCIH MOTYT HCIIOIBR0BATHCS LTS
PaKCTO- U aBHA- MOCTHPOBAHN. ¢ ITAHHPYIO CORAATE HCIIBITATCILHBIH CTCHT A PpCAKTHBHBIX ABUTATCICH
JLITST H3MCPCHHST HX MOTIHOCTH, YCTAHOBHTE HA MOCTb PAKCTHI JATYIHKH BBICOTHL.

CHnucok MUTepaTyYpLL:
1. Memepexuit . B. «PaGoTel mo MeXaHHKC TCMT ICPCMCHHOMN MAaCCHI» |

2. Kocvomempsiacknil A, AL, «Mexannga Ten nepesMennoii Maces: Teopnst peax THBHOTO JTBIDKCHHS» |

3. T'ypur A. H. «OCHOBBI MCXAHHKH TCJ ICPCMCHHON MACCHI H PAKCTO THHAMUKI,
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Crenn nis onpeneiieHusi KO3GOOUIMEHTA TMTOBEPXHOCTHOTO HATSXKEHUS
JKUIKOCTU
«Ternuras

Jubepaon Dac6 Aaeweandpocunt, Hopouun Oace Bacdumuposust (naywisti pyrocodumets, Y
guinoancnus paboms: B wroac

wmeas Guaury), meemo

B mxomepHOM Kypce (DHRHKN HRYUAOTCI PAaMUAHBIC BRI cil. OAHOH H2 HHUX FBMISCTCI CHITA
TIOBCPXHOCTHOTO HATSIKCHIS JKUAKOCTH. B HACTOSINECC BPCMI MOXKXHO KYIIHUThH PARTUIHBIC Tab0PATOPHBIC
YCTAHOBKH TSI MAMCPCHHS CHI TIOBCPXHOCTHOTO HATSDKCHIHS JKUAKOCTH, MHHHMATLHBIC T[CHBI HA JAHHBIC
npubopsl HaunHAKTCT ¢ H00 JOMTAPOB 1 2AKAHUHBAIOTCT HCCKOMBKIMI THICIUAMIU JOMTAPOB. s MHOTHX
0OPAROBATCIBHBIX YUPCIKICHIN 3TA CYMMA SBISICTCS HCIOABCMHON, a TOYHOCTH U CIOYKHOCTh YCTAHOBKII
m2brirounoii.  IlpeamaracTess yCcTaHOBKA A HARMCPCHHST CHJT HOBCPXHOCTHOTO HATSDKCHHS JKUAKOCTH,
pazpaboTaHHYIO0 H HATOTOBJCHHYIO B YCIOBHSIX IIKOMBHOI MTabopaTopHy, CTONMOCTE AAHHON YCTAHOBKH 0KOJIO
13000 py6umett - TeazoaaTaux 3500 pyéuaett; - [pcobpazosaTent curnana 7000 pybucei; - MukpoxoaTpoLiep
«Arduino» 1000 pyb6mei; - Sncrrporawsic kKoummoHcHTH 700 pybmed; - Texaomormueckme marepmansr 800

pyOuICii.

B ocrose paboTer yeranoBKH MCKAT MCTOs, - «MeTos orpriBa kKombnar. Konsio noaanMaoT 12 XKUAKOCTH,
CMATHBAOTICEH CTO. YCHMHC OTPHIBA H CCTh CITA IOBCPXHOCTHOTO HATSDKCHIS. JAaHHBIH MCTOA XOPOII cBOCEH
HATTSTHOCTRI0, UTO OUCHB BAYKHO LTS YICHHOTO MPOTICCCA, TAK KAK CT0 MOXKHO HCIIOB20BATh KAK B KAUCCTBC
JICMOHCTPATNH, TAK U B KAUCCTBC MTabopaToOpHOIl YCTAHOBKM.

B peayaeraTe paboTh CKOHCTPYHPOBAHA H HATOTOBICHA YCTAHOBKA, KOTOPASI HATISTHO ACMOHCTPHPYCT
SIBJICHHC CHITBI TIOBCPXHOCTHOTI'O HATMXKCHHSN DA3THYHBIX )KH,"I;KOCTCfI. HZ\,BHE\,‘ICHHC }'CTEIHOBKH - }"IC6HO—
HarTsLHOC mmocobme s kabmuera drrrusn. Ilpn mpaxTHYICCKOM HCIIONBI0BAHIN YCTAHOBKH KoahhuiueHT
HIOBCPXHOCTHOTO HATSDKCHHS HCTHILTHPOBAHHON Bospl Obun pasca 59 mH /M, morpemmocts oxono 18%
OTHOCHTCITBHO STATOHHBIX MOKA3aTCNCcH, a BOAonpoBoHON Bogel 51,5 MH /M, morpemmsocte oxomo 10%
OTHOCHTCITRHO STAJOHHBIX TMOKA3ATCIICH.

B manerciimenm ma 2019-2020 ro g nmammpyio nepepaboTaTs JAHHYI YCTAHOBKY B YHHBCPCATBHBILH
H3MCPHUTCIBHBIEH CTCH/, KOTOPHII II03BOHT B IIKOBHOMN MabopaTopmn (HIRHKH HATTSITHO HAYYIATh MHOXKCCTBO
paznmIHEX (DHANUCCKUX SBACHHUI (BCC BBl TPCHUS, CITY APXIMCIA, BCC TCM, SMCKTPOMATHCTHRAM, CILTHL
yapyroctn u T.7.). [lnasnpyercs nogrmoacance ILTK ¢ BB 0M Ha 9KpaH B APYIKCCTBCHABIM HHTCPGCHCOM.

CIuCcoK MUTePATYPLL:

1. Caiit https://vunivere.ru/work3017;

f

2. Catit https://tirit.org/articles /surface_theory ring and plate.php;
3. Caiir https:/ /ru.wikipedia.org/wiki/IToscpxsocTHOC HATIKCHIC,

4. I.C. Janachepr JneveHTAPHBI yuchHuk (huznxm.
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MoayapHasi CUCTEMa IPy303aXBATHBIX MEXaHU3MOB
«Texnuras

HIeaonacs Jdea Jeonudosua, Hempenxo Awmna Andpecsue, Marapos Badum Qaczocua, fempos Anmon Ha2opecu
{neyunBll pYroGodumets, YUUMeds MeTHOA02UL), MOCTO BHNOANCHUL PebOMbL 6 UKOLC

Becnmnorawtii nerarensaeii annapat (BITTA) — nerarensrwiii annapar 602 sxunaska #Ha Gopry. BITITA
MoryT oOmasaTs Pa2HOIl CTCICHBK ABTOHOMHOCTH — OT YIPABISICMBIX HCTAHIHOHHO 0 IIOMTHOCTBIO
ABTOMATIUCCKIX, & TAKIKC PARMMUATHCI 10 KOHCTPYKITHH, HARHAUCHIO U MHOXKCCTBY APYTHX IapaMcrpos. B
HACTOITICC BPOCMST 6(‘-CHHHOTHHKH CTAHOBSITCSI HCOT'BCMJIICMOI YACThIO COBPCMCHHBIX BBICOKOTCXHO.TOTHYHBIX
orpacicii. C yBCIHUCHICM 2328, KOTOPHIC BHIIOHIIOT OCCIILTOTHUKH, OUCHE OCTPO CTOUT BOIIPAC B IICPCHOCC
rpy20B 1m0 BO3AYXy. CroenumansHO pazpaloTaHHOC YCTPOICTBO MO 2axBaTy u cOpPOCY TIpyza PacIIiupscT
BORMOXKHOCTH KBAAPOKONTCPA. B0O3MOXKHOCTE MPHMCHCHIS HA O HON MOACTH KB POKONTCPA HCCKOIBKIIX
BH/TOB 2aXBaTOB IIPDH OHC‘-paTHBHOﬁ CMCHC X H 6(‘-3 HCOGXO,"I;H}'IOCTH BHOCHTBE HM2MCHCHIS B KOHCTDYKIHIO
GCCTITOTHOTO AIIIAPATA MOXKCT CTATh PCIICHUCM MHOTHX KJIOUCBHIX BONpOcoB 0 3dxbekTnBHON fJocTaBKC
rpyz2a Gcz mocagrm.  CheA0BATCIBHO AKINCHT B HAmel paboTe MBI jACTacM HMCHHO Ha pazpaboTky
IPY202aXBATHOTO MCXaHIAMa, a HC Ha pazpaborxy BILITA.

B mann0it pabore MBI HCHONB20BANN HOMBIIOC KOMMYUCCTBO MCTOMOB HCCICOBAHIS, a4 UMCHHO: 1. aHAMNR
H CHHTC2 O(DHIHATBHEX JOKYMCHTOB; 2. MCTOMB MOACTHPOBAHIS H IPOCKTHPOBAHNS 00bCKTOB. (OCHOBHBIC
HHCTPYMCHTH HCCIC0oBaHus: npockTHas naboparopms THOC-xnacca, nporpayyuaoc obecnceucHne s 3D-
MOCTHPOBAHIST M OPOTOTHIHPOBAHNS, a nMceHHO: AutoCAD u Cura.

B xoaTckcTe maHHOLN paboTH MBI pazpaboTani rpy202axBaTHRIC MCXAHIRMBL: 1. L NepCeHOCOB MHMCBRIX
apo;yKToB; 2. ns neperoca OyTELTOK 1 00bCeKTOB TuTaHApuacckoil (opyer; 3. MuorodyarmuonansaeIi
dhEKCATOP ¢ KOMILICKTOM CIICTHATBEHBIX BEIajmbImcii. Ha mocmeHeM CTOMT OCTAHOBHTHRCS MONOpobHCC.
MuoropyHKTHOHATEHBIN MCXAHHAM BKIKOUYACT B CCOI  OOPCACTCHHBIN BRIAABINL  JAHHBIH BKIATHIII
noAOUPACTCST TI0 2ANPOCY 2AKAUuKA. MBI ¥)KC IO TOTOBILTH BRI BN AT OYMAYKHBIX JOKYMCHTOB, LIS
XYAOKHHUKOB, /TSI IIPOBCICHHST «IIOJICBBIX» XHUMHUCCKIH OIBITOB, /ST MCTHITHHCKON TOMOTITH.

CoRJaHHBIC TPY02AXBATHRIC MCXAHHAMBI TIO2BOMSIT IPHUMCHATH KONTCPHI B PARMUUYHBIX 0OJACTIX: B
CTPOUTCIBCTBC, MIPH MOHCKC MPOIABIINX, & TAK JKC IPH ICPCHOCC IPIOPHTCTHRIX JTCTKOBCCHBIX TPy20B. Tom
CaMBIM 3KOHOMSI BPCMSI H CPCACTBA MOTPCOUTCIS N0 CPABHCHUKO € KTACCHYUCCKIMU TeXHOJOrmsMu. Creyer
OTMCTHTB, UTO MBI HC CTABHM TOUKY B HAIICM IPOCKTC. B Imanax y HAC H3rOTOBJICHHC BKJIAABIIICH s
MHOTOYHKIIHOHATEHOTO 2aXBATA.

CIHCOK MUTePATYPLL:

1. Becnmnorasie merarensabic annaparsl/ Copasounoc nocobue. Boponexk. Hzmarcenscrso INomurpadmaccxnii
neaTp «Hayunas xaura»,2015 616 ¢. C. 43-56.;

2. Bacumua H.¢1. Becnmnoraeie nerarensasic annapatst; /H.$1. Bacunna. Munack. «Ilonyppu»,2017 272 c. C.
5-7 C. 98-105
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IInaBaromuii reaepaTop
«Ternuwas

Maxapenro Huvumae Baeducaecocust, Kynun Cepaeti Anamoavesunt (voyunndt pywocodumeas, Hedezoz Jonoanumesio2o
0.), mecmo ennoancnus paboms: B umwoae

HceneqoBanus 1 KOHCTPYKTOPCKIC pazpaboTK B 0OJACTH AMBTCPHATHBHON SHCPTCTHKH ¥ HAC BCYTCS
¢ 2005 roga. 3a 9TO BPCMSI TIOTOTOBICHO U 2ATUINCHO OKOMO ABYX JCCATKOB TIPOCKTOR, HCTIONBAVIONIHX
BO206HOBISICMBIC HCTOYHHKH SHCPTHN (B OCHOBHOM CILTY BCTDA M ABIDKCHHC BOBI B PCKC 1 Mopce). Bee atn
IPOCKTH OCHOBBIBAMICH Ha 3anaTcHToBaHHON B 2006 rofy cxemce BCTPOBOIH yCTAHOBKH[2], KOTOPYIO MOXKHO
OBLTO WCIOMBR0BATE U B BOAHOI cpege. Buceere ¢ MHOMHMH OPCHMYTCCTBAMI 9TOH KOHCTPYKII, B HCH
OBI O/THH HCMAJIOBAXKHBIN HCAOCTATOK — 9TO CC TPOMO3AKOCTh. lloaTomy B 2T0i mpockTHOI pabore ObLTA
IIOCTABJCHA 2a7ada pazpaboTki ManorabapuTHOTO TCHCPHPYIOMCTo 0ObCKTA.

IIpp BBRIIOTHCHHH HPOCKTA HCIOIB30BAJHCE CJCAYVIONHC MCTOAB HCCICAOBAHHS H IPOCKTHPOBAHHS:
AQHAIHR TCXHHUCCKHX H TCXHOJOTHUCCKHX BO3MOXKHOCTCH PCcaTI3aTn OG%CKTa, pactCeT KOHCTPDYKTHBHBIX
MAPaAMCTPOB W 9KOHOMITUCCKHX TTOKAATCNCH, MOCTHPOBAHIC H KOHCTPYKTOPCKAS MPOPAboTKA YHHKATEHBIX
YRMOB U fcTancii TCHepaTropa, SKCICPHMCHTATBHOC HRTOTOBMCHHC, cHOpKA M HCIBITAHHS ILTABAIOTICTO
YCTpOICTBA.

B peaynerare yamM0Ch COPOCKTHPOBATE M HATOTOBUThH MATOralapuTHBIN JCTKO-TpaHCIOPTAOCTHHEILH
MAKCT ILTABAKTICTO TCHCPATOPA ST HCIPCPBIBHO KOUYIOTIHX OJCHCBOOB. YCIICIITHBIC HMCTIBITAHUIS MAKCTA
ILTABAKTMICTO TCHCPATOPA AT BORMOXKHOCTE HAJACATHCS HAa paz2paloTKy PCANBHOTO TPOMBIILICHHOTO
obipazma.

IIpeBapUTCIEHEBIC S9KOHOMHUCCKIC PACTUCTHI IIOKA3ATH, ITO CTONMOCTE HA HATOTOBICHIC H SKCILTYATATIO0
COBCTBCHHOTO HKCICPHMCHTANBHOTO ILTABAOTICTO TeHepaTopa (7614py6.) OKARBIBACTCS TPCATIOMTHTCIBHCC,
qeM  TIOKYIKA OCHIMHOBOTO TCHCPATOPA € AONOMHHTCITBHBIMI PACXOAAMI HA IOKYIKY U JOCTABKY
jgoporocrostmero berzuaa. Ecreersenno 6CHRUHOBEIN TCHCPATOD HMCCT RHAMUTCIBHY K0 MOTIHOCTE, HO B HAIIICM
CMYYIAC BAYKHA HC 9TA BCJHTIHA, a 00TMAs JOCTYIIHOCTE K MOARAPIIKC TPIO0POB.

CHIuCOK MUTePATYPLL:

1. ITaTcuT Ha moneanyio Moaens «Berpoveranoska» RU Neb9747;

2. Momennuxos AWM. ILnapaomuiirnposIcKpoKOMICKC TS PARBHTHS CCBCPHBIX TeppuTopiii. Beepoceniickmii
gercko-oHomecknit KoHKype PI'O " Apxruka - npurararensnaas 2aragxa’, M. Ceseparic npocropsr 2013 1.
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Boanesrit JIudt
«Ternuwas

Cemenios Baeducaes Juumpuccust, HLaonobeperutt Anemoaust Andpecount (naywnndl pyrocodumets, Hedazoz don.
obpazocanur), mecmo cunoancnus pebomw: I'BY A0 LAKTT "Orma”

3a/aUa IPOCKTA PACIITHPUTE JOCTYIHYI CPCAY IS JTHI ¢ OFPAHMUCHHBIMH BORMOXKHOCTIMH, 0HCCTICUUTE
roMGOpTHBIET BXO/, B BOAY, TCPCABIDKCHHUS B BOAC W TPAHCIOPTHPOBAHUS HA OCPCT IYTCM PCATHANHNI B
kuzHb «BogHoro mmrar m cozmamms qms Hero paboucro MaxeTa. AKTYATBHOCTH TPOCKTA RAKTHOYUACTCS
B TOM, UTO UHCIO TPUCTIOCOOMCHIE 1 nOoTPeOHOCTS B HUX AT O CH ¢ OTPAHNYUCHHBIMI BORMOXKHOCTSIMH C
KQXKABIM TO0M YBCIHIHBACTCS, UTO AcaacT ux npcbeisannc B obmecTse koMpopTaei. Hosuzza jJanHoro
IPOCKTA, COCTOUT B pazpaboTKe yCTPONCTBA A5 CIIYCKA 1 [10;TbCMA B BOY MATOMOOILTBHBIX TPYIII HACCICHIS,
AHAJOTOB KOTOPBIX HC CYMICCTBYCT B MHPC.

ALnst cozmanms npockTa OBLTH IIPIMCHCHEI TaKIC OporpaMuMel, kax Solidworks, Polygon, u gpyruc. Brumo
HCIOTB30BAHIC PA3THIHOC 000pyAoBanne, HampuMcp, 3D-IpHATCD, NMa3cpHBIN CTAHOK, OYJIBBCDH3ATOD, a
TAKIKC CHCCAPHBIC HHCTPYMCHTHL. IIpomece coz aHus MaxeTa OPOMCXOANT B CICTHANBHO 000Dy I0BAHHOM
naboparopmu [IFOTT "Oxta". Jlako-xpacounsic paboTh TAKIKC IPOBOILTHCE B CIICTIHAIRHOM TIOMCTICHITH.

OCHOBHBIC PCRYIBTATHI, JOCTHTHYTHIC B mpockTe: 1. IIpoBeacH aHAamm2 CyMCCTBYOMMX MPOTOTHIIOR; 2.
OcsocHa Ha npaxTrucckoM npmvepe pabora 8 CATIP Solidworks; 3. CopockTuposana MOCTL YCTPOHCTBA
JUIST CIIYCKA B BOAY MATOMOOHIBHEIX Ipynn HacerncHust «Bogmwifi nudr», BeimonzacH HAboOp depTexkcedi; 4.
H2roToBnCHBI COCTABIISIIONIIC MAKCTA YCTPOICTBA, HCIIONMBRYS PARISHBIC THIL 000DPY/I0BAHISI, OCBOCHBI HA
OpaxTHEC PABOTH 10 3JICKTPOMOHTAXKY, BOJOCHAOKCHIO U BOAOOTBCACHIIO 1 cobpaH fcficTey ol obpazor;
5. BRIIOMHCHBI TCXHUSICCKIEI I 9KOHOMIYUCCKHIT PACTICTHI.

B wmrore 6win co3maH ommITHBIN obOpazen yeraHoBkn «Bogmweiit mud» B macmrabe 1:50.Pacucrras
cehHeCTOMMOCTE  peanbHON  yeTaHOBKH mpuMcepHO 150 Teicsia pybmeit.  Ha mepenektmBy mmaHHpyCTCs
VCOBCPIICHCTBOBATE MAKCT AATUHKOM BIDKCHHIS LIS ABTOMATHUCCKON MOAaYun BOABI H PabOTHI JICHTHI-

KaHATA, a TAKIKC IICPCBCCTH PAdOTy JBUTATCIS HA COMHCUHYIO 9HCPTHK. JobaBiuTs ThaBomaTop HA MHPC LTS
TICPCMCTICHIST KOMSICOK € HCXOMHOTO MCCTA, LIS YBCIHUCHI IPOIYCKHOIN crocobrocTtn «Bogmoro mudrrar.

CIHCOK MHTePATYPLL:
1. Andmvos M. U. Peayrropel. Koncrpyximn n pacucr;
2. Pacuer u Bpfop 9MCKTPHUYUCCKOTO TIPHBOAA: MCTOAMUCCKIC YKAIAHUS. «DICKTPUUCCKUI TIPHUBO» ;

3. Kanesnu J1.C. «3meKTPOHACOCH M BOAOCHADIKCHHCY |
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Pazpaborka ycrpoiicTBa AJ1 aBTOMATHYECKO MapKUPOBKU ITUHKOBBIX
CJIUTKOB B pa3jinBOoYHOM Hexe Kommiaekca daekrposmusa HHuaka ITAO
«Henssouackuii llmAKOBBIN 3aBOI»

«Ternuwas
Anucumos Cepeeit Aackeeccust, dacundncuradze Andpett eacccus, Tumenwo Jdanuwa Hunoaecoust, Mumenro Andpedl
Huwoaecoun (neyunnd pyrosodumeds, Jemecemumets Jupermope), mecmo eunoancrus paboms: Jeasbuncrud
Obaecmnoti Muozonpodutonndt Juueti-Fumepnam das odapénnsr demed

B CBSI2H C OTCYTCTBMICM Ha TIPCAIPHIITHH CHCTCMBI aBTOMATHUCCKOLI MAPKHPOBKH, MaPKHPOBKA CMHTKOB
HA JHICBOI CTOPOHC OCYMICCTBISICTCS BPYUHYK TOMBKO HA BCPXHHX CIHTKAX [MAKCTA.  YCTAHOBKA
aBTOMATHUCCKOIN CHCTCMBI MAPKHPOBKH ITO2BONTHT MaPKIPDOBATH K&)K,"[b'[fl CIMTHUTOK HAa .HII1[OBOﬁ CTOPOHC, |TO
obmeranT wACHTIGUKATIO TAPTUH OT/CTEHO BRITOTO CIHUTKA, TIOBBIIIAS IPUBICKATCIEHOCTE PO TYKIHI ST
noTpeOUTCIC.

Hamrelt xomam10fi ObUTH HCIIOMB20BAHBT MCTOABI- FICCICI0BAHNC DARMHUHBIX MCTO 0B MAPKHPOBKIL;-
Pacuérer onTuMaTBEHBIX XapakTCPUCTHE 000PYI0BAHU;- DKCICPUMCHTATRHASL TPOBCPKA YAAPHOTO MCTOIA
MAPKHPOBKH HA NOPAKTHKC- TPEXMCPHOC MOCTHPOBAHHC HCAOCTAIONMX —3JICMCHTOB  yCTpOIicTBA;-
DCKURUPOBAHNIC [IOYUCHHEIX YCTPOICTB.

Havm 6Owpin BeiOpan manbomee Y JOBICTBOPSIIONIIN HAIMH VYCIOBIHI MCTO MAPKHPOBKH -  yAapHAT
MAPKUPOBKA IMTHCBMATHUCCKHUM TILTHHAPOM. BELTH pACCIHTAHB XapPaKTCPHCTHKH HCKOMOTO ITHCBMATHYUCCKOTO
TMHTHHEAPA, CO3aH FUCPTEXK CHCTCMBI KDCILTICHHS, HHTCTPHPOBAHHOH B YIKC HMCHOTHICST B TCXY KOHBCiCD,
pazpaborana coBCTBCHHAS CHCTCMA KPCILTCHIS A0paloTaHHBIX MapPKHPOBOUHBIX KhciiM.Brima cobpana
JCHCTBYIOMAS MOACTE A ACMOHCTPAHHA PAbOTH KOHCUHOTO MCXAHH3IMA.

PezyneraT npockTa MOXKCT OBITH YCTAHOBICH Ha 11000M IIPOMBIILICHHOM IIPCIPHITHH, T/C HCIIOIB3YCTCSI
HCTIPCPHIBHBIH MUK TcpepaboTKIT MAaTCPUAIA ITH HATOTOB/ICHIS PO YK,

CHIuCcoOK MUTePATYPLL:

1. Caitr http:/ /zinc.test.ugmk.com /i /about fo-nas/

2. 'OCT 19424-97 Cromapel MHHKOBBIC JuTCiiHBIC B uymmkax. Texmmucckme ycmosus. — M. Hzmaremscrso
CTAaHAAPTOB, - 1993

3. Caiir http:/ /mp-cnc.cn/html/ About.asp

!

4. Caiir https://youtu.be,/,LyRFHr_1UPk
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Punactpyaep "3Dex GRINDER™

«Ternuras

Bytnos Jenue Eceervecuy, Kaduwun Pywen Punedocunt (nayunndl pyrosodumeas, fedazoz don. obpesocarus), mecmo
sunoancnus pebomu: TBEQY PM "Peenybaurancxut auyei”

B macTogmice BpeMs Ha 20MIIC ITOX0 0OCTOUT ACHO ¢ YTILTHRAMUCH ILTACTMACCOBOIO MYCOPA, CYXKCTO;THO
riOpaceiBacTcs 0komo 40 Teicsta Tors. Taxas ke npobmaema cers n y IMHT o8 1 FABLAB'oB xoTOpRIC He
TONTBKO BRHIOPACHIBAIOT ILTACTHK, KOTOPHIH OHH HCIIONBR0BAMI, HO H OTPOMHOC KOJ-BO fACHCT HA CT0O RaKYIIKY.
Hexoms w2 sTux npobimeM MOosT 2aada COCTONT B TOM, ITOOBI GACTATE NPOAYKT, KOTOPHIH OYCT HC OpPOCTO
YTIIHAHPOBATH, a NCPCpabaTHIBATE ILTACTMACCOBBIH MYCOD B NPOVKT, KOTOPBIH MOXKHO HCIONBR0BATE CINIC
paz - aro punacrpyacp.

B maHHOM OPOCKTC HCIOMBAYCTCI MCTOM SKCTPYAHH - 3TO IPOTICCC MONYUICHIS M3 CTUE M3 TOMHMCPHEIX
MATCPHANOB IYTCM NPOAABMHBAHHI DACILTaBa Marcpuana <cpez (hopMyomee oTBCPCTHC B 9KCTPYACDHC.
Taxke MCTO; KOHTPONIS AuaMeTpa (DILTAMCHTA, IYTCM KOHTPOJIS HOAAMHI ILTAcCTMAacchl. Bcee mccmnemoBanms
IPOBOIITHCE B IIIKOMIBHON MACTCPCKOL.

Bce nocrasncaaric 2aaqn Ovpimn BHINONHCHH - hmmacTpyacp nepepabarsiBact 000 mLmacT. Mycop B
dbunavenTt A 3D npHHETCPOB, TAKIKC B HOM IPHCYTCTBYCT BOMOXKHOCTE HC TOJTBKO ICpCpaboTKH ILTACTHEA,
a cme u oOBIYHOC TPOURBOACTBO (DITAMCHTA 2 YIKC TOTOBBIX TPAHYN, UTO VACIICBISCT ILTACTHK. Taxke
JTAHHBIH OPOYKT HOMYInncs Homee yaobHBIM T HCIIONBR0BAHIS 1 H0ce 610 YKCTHBIM, UCM CT0 KOHKYPCHTHI.

¢l cumrar 9TO JAHHBIN IPOCKT AOCTOCH BHIHTH HA MHPOBON PHIHOK H CIOKOIHO KOHKYPHPOBATH, TOMTBKO
MOCTIC TOTO KAK ¥ HCTO TIOSIBHTCSI ABTOMATHUCCKAS HAMOTKA (DIITAMCHTA HA KATVIIKY, BCIh ¥ OONBIIHHCTBA
Cro KOHKYPCHTOB ¢¢ HCT. € MOCH J0rajkoll TAKXKC COTMTACHBI JKIOPHM MHOXKCCTBA PARMMYUHBIX OJMHUMITHAT, B
KOTOPHIX MOI (hrmacTpy/icp HC paz 2aHuMAaN OepBOoC MecTo. IlepBoc - moToMYy UTO JAHHBIN MIPOCKT IOJCICH
U LTS 9KOHOMUKH, W A 00mecTBa, W A 9KOMTOTHH HAIICH ILTAHCTHI.

CIHCOK JTUTEPATYPLL:

1. B. B. Bpojun, A. B. Kamuaua. Cuncremsl Ha MuspoxoaTpomtcpax u BHUC nporpayvmpyemoii mormgm. M.

KOM, 2002

2. A. H. Axccuos, A. B. Hederos. DmencaT cxev OvITOBOI pamuoannaparypel. Kongercaropesr. Peaucropsr:
Copasounux. M.: Paguo u ceaze, 1995
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Pazpaborka KomIieKcHOro mpubopa sl OEeHKH IIYMOBOI'O 3arpsi3HEHUs
UH/IYCTPUAJILHOTO TIeHTPa

«Ternuras
Bacuavuenro Pycaon Apradvesut, Cepos Cemén Aackeeesud, Cycaos Murews Baadumuposut (1eyunbtll pyxocodumets,
npenodecemess $usunny), smecmo cunosnenus pebomu: CII6 F'BIIOY « Texnurym «Aemocepoucs (MITIK)

OCHOBHBIMI TIPHYHHAMHI BORHHKHOBCHHS InyMa B CaHkT-lletepbypre aBmsgoOTCI CTPOUTCIBCTBO I
asrorpadcnoprHeiil noroxk. B oxTabpe 2017 r.  asropamm npockTa OBLTO IIPOBCICHO HCCIICTOBAHIC
IO OTCHKC AKYCTHUCCKOTO BORACIHCTBIS ABTOTPAHCIIOPTA HA JKUTCICH MCTAIONHCA € HCIIONBI0BAHICM
CIICTIHATHRHPOBAHHOTO III¥YMOMCPA, KOTOPBIH OBLT B2AT HANPOKAT, TAK KAK (DHPMCHHBIC IIIYMOMCPBI CTOST
fgocraroaso goporo (ot 8-200 Teic. py6.). Ilockomexy npobirema myyma B GONBIINX MOPOJAX CTAHOBUTCS BCC
Gouee ocTpPOit, TCMA ONMCHKH IT¥MOBOIO BORACHCTBIN TOPOACKOIl CPCapl HA UCTOBCKA HADUPACT IIOMYTSIPHOCTH
B HCCHCA0BATCIBCKHX paboTax yuamimxcs. Kpowme Toro, Moxker OBITE paccMOTpeHA Ha MabOPATOPHBIX H
npakTuucckux paborax no ¢uranuxe, HIOJIOTHH U 3KOJOTHH B TCMC «AHTPOIIOICHHOC RATPIRHCHICH, A TAKIKC B
pabore cryeHucckoro HayuHoro obmecrsa. Ilens paboTe: cozaHNC MIyMOMCPa, KOTOPBIH MOKHO OBLTO OBI
H2TOTOBUTE CAMOCTOSITCIBRHO W HCIOMB20BATE A OPHCHTHPOBOYMHON OTCHKH YPOBHCH ITyMa, IOTPATHB HA
HCT'Q MIHHMYM BPDCMCHH I JICHCXKHBIX CDCICTB.

B jammoli paore mCmOMBR0BANHCE CICAVIONIHAC MCTOABL  9KCIICDHMCHT (3aMCD IIyMa STATOHHBIM H
CAMOJICJIBHBIM IIIYMOMCDPAMH); CTATHCTHUCCKIC PACUCTHBIC MCTOBI (06paboTKa pPeRYIBTATOB HAMCDCHHI);
anammnz peayvaeTaros. Chopra u ornaaxa npubopa ocymecrsasiacs B CII6 FBIIOY Texankywm " Asrocepsuc”

(MLIIK).

B pezyneraTe OpOBCACHHBIX HAMCPCHIHN MOXKHO CCTATH CJICAYIOTINC BBHIBOBL IIOMYUCHHBIC TTOKARAHIS
SKCTICPHMCHTATAHOTO M STAJOHHOTO IIYMOMCPOB PACXOASTC mpmuepHO Ha 10%. Taxmym  obpazon,
CKOHCTPYHPOBAHHKBIN HaMH OpuOOD MMCCT JOCTATOYHYIO A ONMCHKH IIyMa TOYHOCTH maMcpeHmil. Kpoae
TOro, OH OPOCT B HWATOTOBJCHII: KOHCTPYKIMS Cro HC TPCOVCT JOPOTHX PAFHONICMCHTOB I HMCCT
BO3MOXKHOCTE TIOAKJTIOUCHHS JOIOMHATCIBHEIX MOYICH B 3aBHCHMOCTH OT ITOCTABJICHHBIX 3a,Ta€.

TecTupoBaaue mymMoMcpa B TOPOAC MOKARAN0, 9UTO JAHHBIE IIYMOMCD H2MCPSICT YPOBHH 3BYKOBOI'Q
JABJICHUSI ¢ OTHOCHTCJBHON morpemHOocThio A0 10% mo cpasHCHHK0O ¢ sTanoHHbM.  JL1s 60MBIIHHCTEBA
HCCJICAOBATCIBCKNX PAO0T 9TOH TOUYHOCTH BIIOMHC AOCTATOYMHO. B 2aBHCHMOCTH 0T 2a,at, K II¥MOMCDY
MOXKHO TOKTIOYMHTE OTPOMHOC SIHCIO JATIHKOB, HANPHMED AaTauk subpanun u 7.0 Ilpunbop Moxer zalitn
TIPHUMCHCHIC Ha TaO0PATOPHBIX 2AHATUIX 110 3KOJJOrHH 1 Guomorui, a Takyke B npockrax CHO.

CIHCOK JTHTEPATYPLL:

1. Baneimes A. Iyy Borpyr Hac — Dmerrponnsiil xxypHan «Hayxa m sxuzas». — 2006, Ne 4

2. Jnreuacako C.A. MeTos n ¢pecTBa KOHTPOJIST YPOBHS IIYMOBOTO 2aTPsIRHCHUST HHYCTPHATLHOTO TCHTPA
(ma mpmicpe roposa Baprayna)
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YcraHOBKA AJIA aBTOMATUY€CKOIi IIPUTUPKHU IMIETOK TAT'OBBIX )J;BHI‘&TGJ'IGﬁ
JIOKOMOTHBOB

«Ternuras
Muneces Huxoaalt Bacdusmupoouat, Jucepro Burmopus Aaexcandpocia, Aacexepoca Aaéne Jamumpucene, Jucepro

Aaewcandp Andpecsuat (nayunsit pyrocodumets, Yuuwmess merioi02ul), Mecmo GhnoIncHus pebomst. 6 URoae

Ilers mpockTa: ABTOMATIRATIHIS IPOTICCCA IPUTHPKHI TMCTOK TCTOMHOTO ATMIAPATA TATOBBIX JBUTATCINCH
JIOKOMOTHBOB, IPCTOTBPAINICHIC X BHIXOA 2 CTPOST U 2ATIMUTA OKPYIKAKIMCH CPCIBl OT YTOMBHOI IIBLITH.
[Ipobrema, xotopyio pemact npockT: B HacTosmee BpeMs BO BCCX PCMOHTHBIX JTOKOMOTHBHBIX CIIO
OAQ «PKI» mpm POMOHTC TSTOBHIX SMCKTPHUCCKHX JBUTATCICH JTOKOMOTHBOB MPOMABOUTCH 2aMCHA
TMCTOK, KOTOPBIC AOMXKHBI HMCTH 2CPKATBHYI0 IMOBCPXHOCTE NPIICTAHHI K KOMMTCKTOpy Asurarens. Ho c
3ABOTOB TIPHXO,IAT MCTKH, TPCHYIOMHC IPATAPKHA (TO CCTH HMCIOTIHC MICPIIABYK) TOBCPXHOCTE PILTCTAHIS )
U TIPIICTAKTIIC KOJJICKTOPY TOJNBKO OAHONI Toukoil, a HC Beell pabouctt mmomasew. J[lanHas npuauHa
cTIOCOBCTBYCT TIPCIKACBPCMCHHOMY BBIXOQAY H2 CTPOSI TSTOBOTO BHTATCNS JOKOMOTHBA (9YaCTHYUHBIN ILIH
TOTHBIA TO/PKCET aMencli u o6MoToR jgsuraTcns). Jms 9TOro B HACTOSNCC BPCMSI BO BCCX DPCMOHTHBIX
noroMOTHBHBIX Jero OAQ «PZKI» npurupka METOK TSTOBHIX 2JMCKTPHUCCKHX ABHIATCICH TOKOMOTHBOB
OPOM2RBOUTCI BPYUHYI0O HA CAMOACTBHBIX NPHMHUTHBHBIX IPHCIOCOOMCHHUSX, IIORBOMSIONIHNX IPUTHPATH
TOMBKO 2 MeTKH ofHoBpeMcHHO. Ha nx mputupxy Tpebyercs 20-30MmH, a Ha Beck KOMILTCKT 1,5-2 waca.

MeToarl uccaesopans, ucnons08addeic B pabore: 1. Teopermuccxkuil ananu? TexHmICCKux mocobuii mo
PCMOHTY 1 00OCTYKHBAHHIO 3JCKTPOBO20B; 2. MHTCPBBIO, COMUOMOrHUCCKIE ONMPOC-aHKCTHPOBAHIC CICCAPC
PCMOHTHHKOB 2JCKTPOMAIIHHHOTO T[CXa PeMOHTHOTO feno Poccoms-Ilaccaxkmperas; 3. Ilposepra cTencHn
RATPIRHCHUS BO2AYXA B 2MCKTPOMAIITHHHOM T[CXY PCMOHTHOTO jemo; 4. COHopka 1 NpoBCPKA YTOMLHON TIBLTH,
nosyaacMasl IpH IPHTHPKC HOBBIX TMCTOK, € TCNBIO ¢C IIOBTOPHOTO HCIIONBI0BAHH

HcnonezoBanne pazpaboTkn B POMOHTHBIX JICIIO HMCCT GOMbInof sxoHOMmIucckn 3ghderr (100-150
THIC.PYD.), TAK KAK HCKIIOYUACT IMIPCIKCBPCMCHHBIN BBIXOQ[ H3 CTPOST TATOBHIX ABHIATCICH JTOKOMOTHBOB
m2-3a TICTOYHOTO ammapara (TpaBepea, MCTKOACDIKATCTH, TCTKH, KOJICKTOP) T0 TPHYUHHC WACTHIHOTO
HIH TIOMHOTO TIOMXKOTA JIaMeIeil mwin 06MOTOK JBUTATCIS, TAKXKC 2HAYUTCIBHO CHIDKACTCSI BCPOSTHOCTH
BORMOYKHOTO BHCILTAHOBOTO DCMOHTA 3JCKTPOBOR0B. Brarogapst mCnonp20BaHHI0 YCTAHOBKH, HCKIKOTCHO
TIOTIATAHIC YTOMBHON TBLTH B OKPYIKAKTIYIO CPCTY.

By or nonydcH DaTCHT, IOATBCRIK AT aBTOPCKIC IIPABA HA AAHHYIO pazpaboTKy I 10 COITACOBAHIIO C
pyrososcTeoM FOro-Bocrounoii skemneznoii moporn u pyxosoacTeoM Kovnanuu OAQO «PAd», npenaracast
VCTAHOBKA OYACT BRIIYCKATHCS 2aBO0M T HOBOXOMNCPCK COPHIHO BO BCC PCMOHTHBIC JTOKOMOTHBHEIC FCIIO

OAQ «PK1». Taxyke mIaHHpPYCTCS CC OPIMCHCHIC HA 2aBOaX, TIPOHABOSIIX TICTKH IS ABHTATCICH
TIOCTOSTHHOT'O TOKA.

CIHCOK JIUTEPATYPLL:
1. ITKB L T.06.0001 «PyxoBocTBO IO TCXHUUCCKOMY 0OCTYIKHUBAHIIO 1 TCKYTCMY PCMOHTY TITOBBIX 3JICKTPO TBHTATCT
JIOKOMOTIHBOB»

2. IIKB II'T.25.0007 «Texantacckoe 0O6CIYKUBAHIC 1 PCMOHT TSIroBoro anckrpo;surarcens HB-520B anckrposoza
SH]_ »



i

BAJITUMCKUIN HAYUHO-UHYKEHEPHBIN KOHKYPC 2019

Canxm-Ilemepbype, 4-7 ¢pespansi 2019

ABTOMaTU4YecKasi YCTAHOBKA /IJIsl 1104291 KOHTAKTHOI'O IPOBOAA U HECYINEero
TpOCa

«Ternuras
Cepoyeos Huxuma Kpoeoun, Koaubabuys Apmém Oaceocunt, Kapsun Bumaauti Beacpovesust (nayunsdl pyrocodumeds,
H(’.(}QROE Jonoﬂ-m-umr’...-t-mmeo Oﬁpﬂ.&’ﬂ), MEOCTIRO GHUNOIHCHUR paﬁomm: G UIKOQC

lcne mpockTa: aBTOMATHRANMIS [POTCCCA PACKATKH KOHTAKTHOTO IIPOBOAA U HCCYIICTO TpOCca IIpH
OCHATICHITH HOBBIX KOHTAKTHBIX ceTeil n IIPH CC ILTAHOBOM PCMOHTC. B HACTOITIICC BPCMS IIPIM OCHATIICHIIH
HOBHIX KOHTAKTHBIX CCTCH U NpPH ILTAHOBOH 2aMCHC MRHOCHBIICTOCS KOHTAKTHOTO IIPOBO;Ia HA HOBBIH, BCC
paGOTbI I10 OCHATICHIIKD KOHTAKTHOH CCTH QCY T CCTBITSIOTCSL BI)}"‘IH}'}O.B HACTOITICC BPCMSI IIPH OCHAITICHIH
HOBHIX KOHTAKTHBIX CCTCHl I OpPH IUTAHOBON R2aMCHC H2HOCHBIICTOCI KOHTAKTHOTO IIPOBOAA HA HOBHIH,
PafoTHI 110 PACKATKC IPOBO OB KOHTAKTHOI [OABCCKH, PACIONMKCHHON B 20HC 9MCKTPOMATHUTHOTO BJITHTHHS
ACHCTBYIOTMIIX THHUH TICPCMCHHOTO TOKA, cormacHo mHcTpykmn [13-761 (Mocksa Mzmarenscrso HIT SHAC
2003ro;1), BRIMOMHICTCST BPYUHYO. [IpH OCHATICHHN HOBBIX KOHTAKTHBIX CCTCH HA KOHCOJSIX ONOD CHATATA
MOHTHPYCTCS HCCYTHEl TPOC, a 2aTCM KOHTAKTHHIE npoBo;T.  Tak xak OOBIMHO OCHATMACTCS AHKCPHBILH
yuactok, jqmuHOi 1200-1400 Merpos (muHA npoBoga Ha Gapabame — 1400 ), (Bec 1 merpa — 890 rp), HA
BBIIIO.THCHHC TAaHHBIX pa.60T OPHUBICKACTCS CMCHA MOHTCPDOB - KOHTAKTHHKOB B KOJHYICCTBC 12 TCITOBCK (Ha,
BAMCHY OTBO;TUTCSI «OKHO», IPOOIKHTCIEHOCTEI) BOCCME TACOB).

MeTo e HCCeOBAHHS, HCIOMB20BAHHBIC B IPOCKTC:- HAVUCHHC H AHAIH2 JHTCPATYPH 0 PCMOHTY
u oOCTY)KHBAHHK KOHTAKTHON COTH;- ONPOC KOHTAKTHHKOB, HCIOCPCCTBCHHO 2a,CHCTBOBAHHBIX B
obCTyKUBAHUN U PCMOHTC KOHTAKTHON cOTH;- OOCYXKACHHC AaBTOMATHRAIIMI IIPOTICCCA € PYKOBOACTBOM
SHCPIOYYIACTKA;- BH2YAJBHOC HAOMIOACHHC IPOTICCCA PACKATKH KOHTAKTHOIO IPOBOAa H HCCYTICTO TPOCA; -
AHAMHR MIONYUCHHBIX JTAHHBIX.

IIpn mcnone20BaHUN YCTAHOBKH MOXKHO BHAUHTCIBHO COKDATHTH BPCMSI, TPCOYCMOC S OCHATICHHS
KOHTAKTHOH CCTH, a TaK JKC COKPATHTE UuCI0 PAbOMIX MM BHIIOMHCHIS 9ToH omeparmn.  Brarogaps
HCIIOTBR0BAHHK YCTAHOBKIH, BCC PA0OTBHI 10 2aMCHC KOHTAKTHOTO [IPOBOA MOTYT BHIIOTHSITE H-6
KOHTAaKTHHKAMHI. Taxyke OT HCmome20BaHus pazpaboTKH HMCCTCI I SKoHOMHUCCKHit ad¢erT, KoTopbIi
IIOTYYACTCSI 110 TIPHTHHC TOTO, UTO /s BRIIIOTHCHHS PAO0T OTBOTUTCSI MCHBIIICC «OKHO» B IPahHKC JBHIKCHHST

IIOC2TOB.

HcnonezoBanmne pazpaboTKH HOBOHT YMCHBIINTE BPCMS,TPCOYCMOC HA PACKATKY KOHTAKTHOTO IIPOBOIA
H HCCYTICTO Tpoca ¢ bapabaHa,cOKPATHTE KOJHUCCTBO KOHTAKTHHKOB, IPHBICKACMBIX TS AAHHOLN OIICpATH,a
TAK)KC aBTOMATHRHPYCT €& HI)OILCCC.OCBOGO;[HBLUHXCﬂ pabounx MOXKHO HANPABHUTL HA  BBITOTHCHIC
APYTHX TCXHOJNOTHUCCKUX IIPOTICCCOB. ¥CTAHOBKA MOXKCT TPHUMCHSITHCSI W B APYTHUX OTPACTIX HAPOTHOTO
X0RaHCTBA: IS TPOKTAMKI KaOCICeH CBsIRm, IPOBO 0B, Kabemeil BORYIIHBIX DICKTPHUCCKIX JTHHIE

CHIucoK MUTepaTyPLL:

1. «O6muil Kypce U OpaBILTa TCXHIYUCCKIX SKCILTYATamuil skenezuex gopor» Mocksa «Tparcmopr» - 2010

2. «MucTpyxima no 6C200aCHOCTH I 3ICKTPOMOHTCPOB KOHTAKTHOIH cotn LI9» — 761 Mocksa. HzgarenscTso

HIT 5HAC 2003
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Becnmorastiit erarensrsrii anmapar (BILJIA)

«Ternurar

ITunxapenro Apmem Apmypocun, Jonckott Tmumputi Kpveoust (naywnndi pyxocodumean, IO OHTTY, Acnupanm
@Y), mecmo sonoancnus pabomw: I'BY A0 PO OHTTY

B macrosmee spevs Gecnmmorabie merarernsabic ammaparsl (BILITA) mcmomeayiores amst permmcHmMst
pazHO00OPARHEIX BOCHHBIX H MUHPHBIX 23,4, KOTOPBIC IIPCXKC PCIIATHCH ¢ HCIOTB20BAHICM IILTOTHPYCMBIX
caMOMETOB U BCpTONéTOB.  Ircmnyvaranus BILITA B GombImmHCTBC CMTYy9YacB CPABHUTCIBHO ICIICBA, a
HUX HCBBHICOKAS B CPABHCHHH C MILIOTHPYCMBIMH JIA cOOGCTBCHHAST CTOMMOCTH W OTCYTCTBHC OACH HA
60pT}' IIO2BOMSIOT OTIPABMISATE HMX Ha BBIIIOTHCHIC Baﬂ;aHHﬁ, B KOTOPDBIX CYTMICCTBYCT 3HATHTCITBHAIL
ONACHOCThL TIOTCPH JICTATCNBHOTO ammapara. Ilepsonauaneso BILITA yopasmsmmces yaaméHHO € 20MITH,
HO COBPCMCHHBIC OCCIILITOTHBIC CHCTCMBI BCE TATIC OCHATIAIOTCH ABTOMILIOTOM H GOPTOBBIM KOMITBIOTCPOM,
KOTOPDBIC IIOZBOMSKOT MM DCIITATh B ABTOHOMHOM DCXKIHIMC BCChMaA CITOXKHBIC 32a,/7TAMH. HCOGXO,"[H}IOCTL
B ABTOHOMHOM (DYHKIHOHHPOBAHHH MOXKCT BORHHKATR B TCX CIyYasx, Korga ympasmcamnce BILIA ¢
RCMITH 2ATPY/(HCHO, — HATIPUMCD, B CILTY OOMBIIOrO VAAJNCHHS, 0COOCHHOCTCH MCCTHOCTH, HCOOXOHMOCTBIO
PATHOMOTYIAHAS WTH JAXKC CIMOXKHOCTBIO JTHTCHRHPOBAHI PAgHodacToT. Hemonp20BaHHC ABTOHOMHBIX
BIL.TA mozsomsier Takyke mabekaTs HCOOXOMMOCTH MHOTQIACOBOTO PYIHOTO TILIOTHPOBAHMS UCTOBCKOM TI0
zapance 2 JaHAOMY MapipyTy .CymecTByomuce Ha cerogmsmranii eas BILTA 2paunTensao pazmarces mo
CBOIM Da3MepaM, JTETHBIM XapaKTCPHCTHEAM M MHOTHM HHBIM IIaPaMCTDaM.

Pazyvax xpeima BILIA 1.2 v, Bec 4 Kr, ANMUTCIBHOCTE TOJCTA 0 3 9ACOB, ¢ CHCTCMON OTICHA KOHCOMCH
KPBLTA IPH JKCCTKOH MOCAAKC, ITO IMO3BOJHT CMY CAMOCTOSTCIBRHO OT/CIATHCS B CNVYUAC JKCCTKOM IOCA K,
CHIDKAST SHCPTHIO ¥Iapa, COXPAHSIST caMoeT i obopysosanne Ha Hed. Kopmoye BITITA qomken 6MITE BRITIONHCH
M2 CTCKJOTKAHH, 00Maa0mCro BHICOKON MPOYHOCTBI) U YOPYTOCTHIO M HMCTh MAMBIH BCC LTS ILTABHOTO
coycka u rabaputhl BILTA J0MKHEE COKPATIATE BPOMST DARBCPTHIBAHI 0 10 MHHYT.

dns cozmamus BITTA ,6B1mH @2roTOBMCHEI HCPBKOPH HA JTA3CPHOM CTAHKC AMS TIOCTPONKH CKCICTA,
KoTopwiil ObLT  ObkmecH 6Hanmbz0ii w o crekmoTKaHBK ¢ onokcuaHON  cvonoii LARIT. Bepruxansaweic
crabunm2aropsel OBLTH HATOTOBICHE M2 macTuka Ha JD-mpuaTepe. Komcomm c¢acmaHel m2 IICHOILTACTA
C d)aHCprI}'IH BCTaBKAMI [T }-’HDO‘IHCHHE b5 OGK‘HCCHBI CTCKJIOTKAHbIO, }-’CT&HOB.JTCH]:I TICTHIPC p}".]TCBbIC

vammakn, nonerHsill korTponnep PINHAWK, ¢otoammapar ¢ mogsecom, 6 smcxrpomorop ¢ ESC,
axkkyMyraTop 35 10Ah, nnata nuTaHus, gps MOAYIL W IPOMABC/CHA KATHOPOBKA KOHTDOLICPA.

Brin cozman BILITA, ¢ momHOCTEIO ABTOHOMHBIM TIoTeTOM. JansHocTs — 1308M. CrOpOCTE moméTa - 34 kv,
yvaamock cobpars BILIIA ¢ aBTOHOMHBIM TIONCTOM ¢ OTTCHHBIME KOHCOMSME. CO27aTh CHCTCMY YIIPABICHIST
¢ 2CMITH TI0 23 JAHHBIM KOOPAHHATAM. Y BOIHYHTh JATBHOCTE ONETA u ¢acaaTsk BILIA nérkmv u BEICDIRATE
6rooKeT Ha cro marorosncHnc.Orrkamubposars perynuposku BILITA u cozgars cucreMy Ha OCHOBC 2JICPOHOB,
LTSI HORHAYUTCIEHON KOPPCKTHPOBKH ABIDKCHUST B BUXPCBBIX IIOTOKAX.

CHHCOK JTHTEPATVPLIL:

1. Kocrenro UK. Jlerajomue xpeurea. H27.2, nepepaboransoc u gomonacaHoe M, 1988
Gunston, Bill. "The Osprey Encyclopacdia of Russian Aircraft 1875-1995"

Maksel, Rebecca . "Need to Know - The Luftwaffe's Flying Wing"

"The A.W. Flying Wing" Flight

oW N
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Hcnonp3oBaHue cBeToAuoAHOM maTpunbl Arduino B KadecTBe JUCILIes JIsi
BUIEOUTD

«Ternuras
Ipuwecs Huruma Ipuzopoeous, Hacmnés Aaencandp dyapdosus (neyunndl pyrocodumean, Yaumeas dusuwi), mecmo
GUNAIHCHUR paé’omm: [£] .;I'U,Mﬁﬁ

OHKAB HA YPOKC (DHUIUKM, KOT/AA MBI HAYUATH TIOTYIPOBOAHUKN, YUHTCIhE TIOKA3AT KJIACCY
OPOrPAMMUDPYCMEIH 9MCKTPOHHBIN KOHCTPYETOR Arduino. B KoMIITCKTC KOHCTPYETOpA s 0OHADYIKHIT
MHOXKCCTBO BCSIUCCKHUX AATIHKOB, PCUCTOPOB, CBCTOAHOMOB H TO, UTO MPHBICKIO MO€ BHHMAHHC OOJIBIIC
BCCTO — CBCTOMHOTHYI0 MATPHITY pazMcepoB 8 Ha 8. AxryamsmocTs: Celiuac CBOTOHMOTHBIC 9KPAHE TIOTY AT
BCE Gommwimee pacnpoctpancHne.  COrTacHO TPOTHO2AM BCOAYTIHX HCCICAOBATCIBCKIX ATCHTCTB HIDOBAS
HHAYCTPIS IPOTOIKHAT CTPCMATCIBHEBIN W YCTONYHBBIN POCT KAK B KPATKO-, TAK H JOJMTOCPOUHBIN IICPIOT.
Brina seyiBusayTa rumorcaa: opu moMomnm Ardiling BORMOXKHO CO3 AHNC TpocTeiimnx Bmgcourp.  Llens:
pazpaborars Bujcourpy. 3ajadn: 1) 03HAKOMHTBCSI ¢ HCTOPHCH KOMIIBIOTCPHBIX HID; 2) O3HAKOMHTBCI C
KOHCTPYKTOPOM Arduino; 3) moaKmIOMHTE CBCTO MO HY0 MAaTPpHIy 8x8 n2 xovmrekta Arduino, pazpaboraTs
OporpaMMHOC 06CCICUcHHC s 08 SKCImyaTanuu; 4) BBIBCCTH CTATHUCCKOC H200DaXKCHIC; 5) BBIBCCTH
JIIHAMITICCKOC HR00DAYKCHIC; 6) HAMNCATE HCOOMBIIYIO BHACOUTDY TSI TAKOTO JUCILICSL.

IIpn m2yucHHn MUTCPATYPH OBLTH HCIOTB0BAHBI MCTOB AHATIAA M CHHTC2A. LM HCCTICAOBAHIST
CBCTOHMOMHON  MATPHHIBL OBLT TPHMCHEH MCTO;T 9KCIICDIMCHTA. IIpu cozmanmm mporpaMMbl - OBLTH
HCTIOBROBAHBI MCTOAB AOCTPATHPOBAHUS U ANTOPITMI2AIN.  HHCTPYMCHTOM HCCICTOBAHNIS TOCTYKILTO
nporpaxyaoc obecricucane Arduino IDE.

B xosc paboTer s 02HAKOMILICS ¢ HCTOpHCH paz2BuTHI BuAcCoHrp. Brarogaps m2aydcHHON murepaTrype o
TIOTYHILT OCHOBBI, HCOOXOTUMBIC TSI HCTIOTB30BAHNS KOHCTPYETOpa Arduino. HayucHnast muTepaTypa 1o TeMe
CBCTO/THOHEIX MATPHI] H 9KCIICPIMCHTABHBIC HCCICAOBAHNS TIO3BOIILTH HAYUHTh AUCILTci. C NOCTCICHHBIM
JOCTHIKCHIICM BO2MOXKHOCTH BBIBOTA THHAMHIUCCKOTO H200PArKCHHIS NPOrpPaMMHOC OOCCIICUCHHST MOXKHO
OBLTO CYNTATE TOTOBBIM K SKCILTVATATHH. FIMCIOTHCCST ¥ MCHSI HABBIKH IIPOTPAMMIPOBAHIS ITORBOJIILTIH
peama0BaTh HCOOMBINYIO BICOUTPY «Snake» s MOAKTIOUEHHOTO JHUCILIC.

Ilocrasncanas mene Osuma gocTurayra. ['unoreza ObLTa IOATBCPKACHA. s AanpHCHIINX HCCIC0BAHM
g IVTAHHOPYK: a) HOAKMIOUATE HCCKOJBKO CBCTOHOMHBIX MATPHI[ C IOMOTIBK CICTHATBHBIX MOAYICH,
nonyuans Homemee pazpemcHne nzobparkcHns; 6) nprofpECTH, WAYYHTE U HCIOTB20BATH IIOTHOTCHHBIH
MOMYITB TBCTHOTO JKITKOKPICTALIHUCCKOTO AUCILICS ¢ HAMHOTO OOMBIINM PAPCIICHICM SKPAHA.

CIucoK MUTepaTyPLL:

1. Ilporpaxyuposanuc [Jnckrporssiii pecype] / eschool.by — O6pazosarcnsamii nopran — Pexxmd gocryna:
http://eschool.by/course-category /mporpayyuposanne; Jata gocryma: 12.05.2018
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Onrumusanus sHepronorpebiieHus: (YMHasi po3eTka)

«Ternurar

Hepoe Hean Hoeanocu, Henvwos Aacweett Januaocus, Meacos Aaexcandp Anamoaveoust (naywnnti pyxocodumedn,
Yaumear undopmemury), smecmo cunodnicnus peboms: Juuett M6 "Hepenexmuce”

OHa u2 opobieM, ¢ KOTOPOI CTATKHBAKTCI B MPOHIBOCTBC — 9TO ONTHMIAAIIS SHCPTONOTPCHICHMS.
B mnexax, rae ucnons2yioTces GOMBIIOC KOMHUCCTBO pazHo0bpazHpix npubopoB M YCTAHOBOK, OBIBAIOT
OPOMCIKYTKH BPCMCHH, B KOTOPBIC OHH HC HCHOOMBRVIOTCS, HO OPH 3TOM HOTPCOMNSIOT 3JCKTPOIHCPIHIO.
B Takmc MOMCHTHI NPOCTOSI CYMMApPHO HAKAILMUBACTCS OOJBIIOC KOJMHUCCTBO BATT. Ecmm obecmeunTs
ABTOMATHICCKIN KOHTPOBE BBIKJTIOUCHIS TCXHHUCCKHX YCTPONCTB, TO MOXKHO J00UTBCST DKOHOMEHI 2aTpaT
Ha sHCpromoTpehicaue.  Apyroil Hepe ko BeTpeuaromiciics npobieMoil gBMSLCTCS OpocTas 2abBIBUHBOCTD
BBIKTHOUCHIH SICKTPOIPUHOPOB, UTO MOXKCT COZAABATE ONPCACTEHHYO YIPO3Y moxkapHOil GbezonacuocTn. L ms
PCIICHUS JAHHBIX TPOOIICM MBI MIPCATATACM MOACHHIIANIK 0OBIKHOBCHHON Po2cTKH O.Maro apst oMy Mbl
TOMYIUM eI P (DYHKIHOHATEHEIX BO2MOXKHOCTCIH: ® TIPOCMOTP OHMaliH, Kakie ycrpoiicTsa paboTaor
B KBaAPTHUPC W CKOMBKO OHH TOTPCONSIIOT; ® CORJAHIC CICHAPICB BKMKOUCHHS H BHIKJIOUCHIS YCTPOICTB,
TIOMYUCHHUC TIOMHON HHMOPMAIIIH 10 SHCPTONOTPCOICHIK KBAPTUPH,  ILTAH 2ATPAT HA 3ICKTPOIHCPTIO
HA MCCSI; ® BORMOXKHOCTE KOHTPOJS SHCPronoTpehincHus m 0bCCICUCHUC TPOTHBONMKAPHOIT H020MAcCHOCTIH;
® BORMOXKHOCTHL HHHIHIAMMRANUN HOBoro npubopa u gobaprcHus cro B 6a2y AAHHBIX NS TOCTCTYHOTICH
HACHTI(DHKAIIN B PCRYIBTATC O KTIOUCHIS B CCTh.

HcnonpayeMbIc MCTOABI: 9KCTICPCMCHTATBHBIN, TCOPCTHEICCKHI AHATNZ, ABTOPCKAS MCTO,THKA OTIPCTCICHIST
npubopa. I10: Android Studio, Arduino, PHP Editor.

PezyneraTe pabore — pazpaborano yeTpoiicTBO KOHTPOMS SHCPTOMOTHCOICHIS 1 TCXHOIOTHS HAMCPCHHS
napaxcrpos npubopa, cozgan seb-cepsep u Haza JaHHBIX, pazpaboTano MOOIIEHOC IPUTOXKCHIC, PazpaboTan
uaTCPGhCHC OPITOXKCHIST U BCIOMOTATCTRHBIN (DYHKITHOHAT.

B xo;1c paborer Ha OPOCKTOM OBLTH PCIICHBI BCC IIOCTABICHHBIC 23,a9u.B mePCICKTHBC MBI ILTAHHIPYCM
jgopaboraTe ycrpoiicteo B uactm:l. pazpaborka cercBoro (DITBETPA, PACCUUTAHHOTO HA HCCKOJBKO
YCTPOIICTB;2. PACIIHPCHIC BORMOKHOCTCH JATUHKA TOKA, 0OCCIICUNBAIOTIIX HAMCPCHIC BBHICOKHX HATPYR0K;3.
HHTCTPATIS JOMOTHUTCIBHEIX TAPAMCTDOB YHHKATBHOCTH IOAKTIOUCHHOTO yerpoiicTsa {(yrom casura ¢az)d.
MOACPHIBATII YCTPONCTBA C TCIBIO0 YMCHBIICHIS (DHAMUICCKIX PA3MCPOB.

CIHCOK JTHTEPATYPLL:
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CrTaHOK OJIs aBTOMATUYECKOL pe3KMW U 3a9uCTKU Kabesst

«Ternuras

Bucouan Aacxcandp Andpecount, Jemvanos Kputt Fdyapdocunt (naywnndl pyrocodumets, Jupexmop Q00 "HMUT
KIOT"), meemo conoancnus pebomu: Q00 "HMUT KFOT" 6 Axademzopodwe 2. Hosocubupera

Ha coBpeMCHHBIX TPOHRBOACTBAX, CBIRAHHBIX C SMCKTPOHHKOH, CYMCCTBYCT TOTPCOHOCTH MACCOBO
H2rOTABIHBATE MIPOBOA LTS M3 CTHE, 2a9aCTyYI0 9TO JACTacTcs BpyuHyto. [Ipososa HeobxoauMel B HOMBITONM
KOJUUCCTBC U € MHHHMATBHBIMI PACXOXKJCHISIMI B PA3MCPaX, II03TOMY TCICCO0OPA3HO HCIOMBR0BATH
ABTOMATHKY, CIOCODHYI HAPC2ATH NOPOBOA ¢ OOMBIICH TOYHOCTBI) U CKOPOCTHID, a TakxKe paborars
OpoAomKITCIRHOC BpeMs. [logofHBIC cTAHKHN CCTE HA PBIHKC, OJHAKO OHIH HMCKOT Pl HCAOCTATKOB: OHI
OUCHB oporn, TeHHHKHN Bapsupyviorcs ot 40rT.p. g0 100T.p., mpu 9T0M yCTPOHCTBA SIBMISIOTCI OYUCHB
TSDKCIBIMI, KPOMC TOro, GONBIIMHCTBO YCTPOICTB MOAXOMAT 107 obpaloTky MUk ofHOro THIA Kabherms,
COOTBCTCTBCHHO, IIPH HCOOX0auMOCTH 00padaThBaTh HCCKOMBKO THIIOB OPOBOIOB, IIPOM2BOACTBO BHIHY YK ICHO
npuobpPCTATE HCCKOJBKO JOPOTOCTOSINUX MAIMHH. YCTpoiicTBO, pazpaboTaHHOC MHOIL, JTHIICHO BCCX 3THX
HCOCTATKOB: npubmmanrensaas cebecronvocts coctasmsier 10-15T.p., cro Macca yverce 4 kr (nporus 30xr-
140kr y aHATOTOEB), & MOYTBHAS CHCTCMA TIORBONACT 06pabaTHBATE DAIHBIC THIIHI TPOBOTOB.

Mmoit 6p1m0 1M2yUCcHO GOMBIIOC KOMHUCCTBO MCXAHHARMOB H TCXHHUCCKHX pemrcHnil. Ot apamora 6vLmn
RAUMCTBOBAHBI JICBHSI; YCTPOHCTBO MCXAHIRMA OTpeRaHmusg ObLTO cozaano no npuamuny paborsr JABC. dna
MOCTHPOBAHNS CTaHKA 1 cro yamnos ucnomsaosancs CATIP Kounac-3D, Ams maroToBICHMS TPUMCHSIIHCH
nazepaeiii u (pezepubii crankn ¢ YIIY, B xauccTse KoHTpOMICpA HcnonpoBanacek mratdopya Arduino.
Bece paborw nposounuce 8 IMHAT KEOT s r.Hosocubupcxe.

Ha cerogmsamamil mAcHe pazpaloTaHa M HArOTOBICHA TPCThS Bepcusi craHka. Mammma cobpama uz
SICKTPOHHBIX KOMIIOHCHTOB, IIATOBBIX MOTOPOB, IIOAIINIHHKOB H ACTANCH KOPIYCA, HArOTOBICHHBIX M3
raHCPEBI ¢ IPUMCHCHICM JTARCPHON 1 (ppeepHOL peaKH. YCTPOICTBO CTAHKA BKIOUACT B CCOHS ABA MCXAHIIIMA,
H 2MCKTPOHHBIX OM0K0B. MexanmaM oTpeaHnsT OTIAXKCeH U PAb0TACT; MCXAHMAM TIOATH TTPOBOTA MPOXOTHT
STAIl TCCTHPOBAHMIS W OTNAAKH. Ha TeKymmi MOMCHT CORTAHNC MCXAHHUCCKON YACTH MPOCKTA NOPAKTHYUCCKH
2aBCPIICHO; IPOTPAMMHAS YACTh HAXOUTCI B CTA,1UH pazpaboTKi.

PezynpraToM gamHO0I pabOTHL SIBISICTCS CORTAHIC CTAHKA, IPCBOCXOASINCTIO AHAIOTH 0 SKOHOMITUCCKHM I
TCXHHUCCKIM IapaMeTpaM. B gampHCHIICM ITAHHPYCTCSI HATOTOBUTE KOPITYC CTAHKA 3 MCTAMTA, R3aBCPIIHTE
HAIICAHNC TIPOTPAMMBI, KOTOPAST IOZBOTHT TOHKO HACTPAMBATE IAPAMCTPHI [T 3Q<HCTKH IPOBOA (TIOTHAS
JUTHHA TIPOBO/IA, JLTHHA 2AYACTKH ¢ O [HON W BTOPOIH CTOPOH); [OCIC BHIIOTHCHHS 9THX 3TAIOB ILTAHHDYCTCI
Ha4YaTh BBINIYCK AAHHBIX YCTPOIHCTB AN OPOAKH HX IPOHIBOACTBAM.

CIHCOK JTHUTEPATYPLIL:

1. dnoyruit B. B. Ilpusogw Mamua. Copasounnxk. J1.: Mammaocrpocumne, 1982 ., 383 ¢

2. $Inenkos,B.C. Ot Arduino g0 Omega: mmardopyer amns Meiikepos mar 2a maroM BXB-TIlerep6ypr, 2018r.,
304c
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Tpéx-oceBoiil 3J1IeKTPOHHBIN CTAOMIN3ATOR JIsT KaAaMEpPhI
«Texnuras

Hoonnuroos Heope Maxcumocun, Huryaun Aackcandp Cepaecoust (noyunnidl pyrocodumets, Pyrocodumets omdeta
pazpebomxi), mecmo cunoancnus pebomu: KT Ipynne Kponuwmadm, Jom

dns cebsT s TOCTABHNM 237ady  GACTATh KOMIAKTHEIH, HCAOPOroil, IpPOCTol B HCIOMB3I0OBAHIH,
MHOTO()YHETIMOHATBHBIE 1 HHHOBATHOHHKIN TPEX-0CCBOH 2MeKTPOHHBI cTabminm2aTop HAa HCCKOMICKTOPHBIX
JBUTATCIAX. JTANOHOM, II0 KOTOPOMY $1 OPHCHTHPOBAMCI B CBOCH pazpaboTke, cramu cTabmH3aTOpE
xommarnn DJI w mx amanorm. OcobcrrocTsvn nx  crabmnmzaropos  (komkperso DJI Ronin S)
SBMSIKOTCS:  OTHOCHTCNBHASL KOMIIAKTHOCTE, NOPOCTOTA B HCIOMB30BAHHH, CTHIBHOCTE, fMOJNTOC BPCMSI
patorel, rpyzomoabémuocTs. Ho B aTHX crabummzaropax CCTh HCKOTOPBIC HCOCTATKIH KOTOPBIC I XOUY
HCKMIOUHTL B cBocit pazpaborke. Hegocrarxn: He cvémuwil axkymymarop, OTacneHBIH 0CcOOCHHEIHN
OJI0K RapsIKH IS aKKyMynsTopa, OTCyTCTBHC BO2RMOXKHOCTH HCIIONB20BAThH crabmmmzarop 60z pyuUxH,
Ilena 1 mocneayiomas A0POroBH3HA 0OCHyIKHBaHH, CI0XKHOCTE PDCMOHTA CAMHM BIAACHBICM, OTCYTCTBHC
BCTPOCHHOTO MAIIIMHHOTO 3PCHIS W aBTOHOMHOI PaboTel. OCHOBHBIC TCPMIHHI HCIIOTB3YCMBIC B 9T0% obmacTn:
Gimbal motor - HmzK06OPOTHBIC HCCKOIICKTOPHBIC ABHTATCIH TP THARHAMCHHABIC s cTabnnmnzaropos, BLDC
motor (Brushless DC clectriC motor) - 6eckommerropasii Motop, IMU (Inertial Measurement Unit) -
YCTPOIICTBO TIORUIMHOHUPOBAHIS B NpocTpaHcTse, MuskpokoaTpommep.

OCHOBHEIM MCTO0M B pazpaborke Owin monck mudopManuu B HHTCpHCTC.  BTopoii mo BayKHOCTH
H CIOKHOCTH MCTO;, TIPOTPAMMHPOBAHNC MHKPOKOHTDOMICDOB CIOXKHON cTpykTypel (STM32).  dpyruc
MOTO/TBI: TIPOCKTHPOBAHIC 2JCKTPUUCCKHIX CXCM, HATQTOBICHIC MCUATHHIX TLTAT. OCHOBHBIMI HHCTPYMCHTAMI
CTATH KOMIIBIOTCDP U NasTeHUK. Bonemas gacts npockta Ovuna cacmasa goMa. IO xoropoe ucmonszosanock
s pazpaborkm: DipTrace, Sprint Layout, Fussion 360, Arduino IDE, Workspace, CubeMX.

B cBocit pazpaborke, MHC YIAI0CH JOCTHTHYTE PCRYIBTATA TP KOTOPOM ILTaThopMa ¢ KaMepoil BO BPEMST
TPSICKH Y/CPKHUBACT 23, JAHHY K0 TIOUTII0 B IPOCTPAHCTBC. TeM CAMBIM ¢ BIICOKAMCPBI KOTOPAST HAXOMITCS HA
cTabmmmaTope IOKaKBACT CTAOITRHY0 1 Hez Tpscku KapTuHKy. Eciin roBopurs 0 MUUHBIX JOCTHYKCHITIX,
TO 1 HAYIWICS TPOTPAMMUPOBATE MUKPOKOHTPOLICPH hupyer ST. B crocit Bepcun crabummzaropa s cMOr
HCKJTIOUHTE TC HCTOCTATKH KOTOPHIC YIIOMHHAM B IIOCTAHOBKC 3a AL

B o6yaymes, Ha Gaze pazpaboranHoro crabmmuzaTtopa, s cobmpato pazpabaTeiBaTh HHHOBAT[HOHHBILN
KBa/IPOKOITCP € IOJHON aBTOHOMHOCTBI), NI Cro pabOoThI UCITOBCKY HYIXKHO OV CT BBIIOHHUTE HCCKOJTBKO
maros. Taxke B IaHAX CCTh PCANHRANIS IPOCKTA B IPOHRBOACTBO U jambHeimmii cowr. (OcHoOBHOC
npmMcHCHHC 3101 pazpaborkn KnaOCHEMEKA, HO 110 CYTH 9TO YCTPOICTBO IIO2UTIOHAPOBAHNIS B IPOCTPAHCTBC,
CICAOBATCIBHO CTO MOXKHO HCIONB20BATE B pazHbBIX chepax.

CIHCOK MUTePATYPLL:
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Pazpaborka ycrpoiicTBa jIs aBTOMaTU3MPOBAHHOIO aHAJIN3a NapaMeTpPOB
ra30BOTO pa3psga MeToaoM 30Ha JIeHrmiopa

«TerHnuras
Bouapnuxos Baaducaes Aaewecandpocus, Kapsun Bumaautl Batcpvesudt (noyunsdl pyrocodumeds, nedezoz don.
obpazocanus), meemo cunoanenus pebomw: I'BY A0 LAKTT "Oxma”

Llcneo OPOCKTA SIBMISICTCS AHATHOCTHEA IIAPAMCTPOB TA20BOTO PARPSIIA MCTOIOM 20HAA JIcHrMiopa ¢
IOMOTBIO PazpaboTaAHHOTO ABTOMATHAHPOBAHHOIQ AIMAPATHO-TPOTPAMMHOTO KOMILTICKCA. LIS JOCTHIKCHIST

MOCTABJICHHON 1CaH HCOOXOMIMO BBIOTHHTE DS 2389 — aHATHTHUCCKOH 0020 HAYYHON JTHTCPATYPHI,
TIOCBSITICHHON  HCCICAOBAHIAM IAPAMCTPOB  ILTA3MBI € IIO-MOTIBK  20H7A JICHrMIOpa; —  CO3aHNC
annapaTHoil YacTH AaBTOMATHRHPOBAHHOTO YCTPOICTBA; — COTAHHC IIPOTPAMMHOTO IPOAYKTA AN

06PAbOTKI HRMCPCHHBIX XaPAKTCPUCTHE; — OTIAAKA 1 arpobaliiis HAr0TOBICHHOTO AlAPATHO-TIPOTPAMMHOTO
KOMILICKCA HA YCTAHOBKC MATHCTPOHHOTO PACHBLICHHS B ILTA2MC TAa20BOTO Da2psia; — HIMCPCHHC
IapaMCTPOB TAZ0BOTO PARPSIAA IPH MATHCTPOHHOM PACTBLICHHHN MCTALTHUCCKONH MumcHn. CozgaBacMoc
yCTpOoiicTBO mMeeT OOMBINYI0 HAYYHO-TIPAKTHYUCCKYI0 2HAMIMOCTH, TAK KAaK PCIIACT MPOOICMY KOHTPDOJIS
IapaMCTPOB BEICOKOMOTIHOMN TLTazMel. OHO MOXKCT IPIMCHSITRCI B PARMMYUHBIX HAY THO-HCCICTOBATCIBCKUX I
TCXHOMOTHUICCKIX TAb0PATOPISIX B KAMCCTBC HATEXKHOTO HHCTPYMCHTA OIIPC/ICICHIS XaPaKTCPICTHK Ia20B0OT0
pPazpsa, HRYUCHIC KOTOPHIX SIBMISCTCH BaXKHCHIICH 2aaucii HAYIHOTO COobTCeCTBA.

MeToautacckoil 0CHOBO HCCICOBAHIS CTAHOBSITCS: JTITCPATYPHEIE 0020D, TCOPCTHUCCKOC MO CTHPOBAHIC
(bmzmuccKnx  TPOTMECCOB,  CXCMOTCXHHKA M NPOrPAMMHDOBAHNC  MHKPOKOHTPOLTCPoB  (ArduinoDuc),
rpacdmucckoc nporpamyuposasnc (LabVIEW), auarsoctuxa razosoro pazpsia MCTO0M 20HAA JICHMMIOpA,
TCXHOOTHST BEICOKOMOTITHOTO HMITYTECHOTO MATHCTPOHHOTO pactsincHus (HiPIMS).

B peayneraTe BRINOMHCHUIS TpOCKTa OBLT pazpaboTaH W MArOTOBICH ABTOMATHRUPOBAHHBIN ANMAPATHO-
OPOTPAMMHBIN KOMILTCKC TSI AHATHOCTHKH Da3psiaa MeTomoM 3oHAa Jemrwviopa. s yaobersa cbopa
u obpaboTku gamHBIX OBLTA CcORJAaHA OporpaMMa B cpcie rpadumtcckoro mnporpavyuposannsg LabView.
Yrobueiit n dhyaxmunoransaeil naTepdCeiic cozaHA0N TPOrPaMMBI IO2BOSICT HACTPAHNBATE IIAPAMCTPBI 20H;1a
U CpaRy JKC IIOCJC HMAMCPCHHS BHIBOAUTE IMAPAMCTPHI pazpsaia HA skpaH. CKOHCTPYHPOBAHHOC YCTPOHCTBO
OBLTO YCICITHO AnpPOOMPOBAHO HA PCAMBHON YCTAHOBKC MATHCTPOHHOTO PACIIBLTCHIISL.

B xosc peammzammm npockTa OBLTH BBIIONHCHBI BCC IIOCTABJCHHBIC 2a,a%H, TCIb JOCTHTHYTA. B
TNCPCICKTHBC TLUTAHUPYCTCS YIVUIINTE ANNAPATHOC HAMCPHTCIRHOC OOODY/OBAHIC U YCOBCPIICHCTBOBATH
TPOTPAMMHBIC KOABl AN TOHIDKCHIS BPCMCHH BBISIHCTCHHS JAHHBIX. TakiKe ITAHUPYCTCSI BHCIPUTH
JAHHBIN  ANNAPATHO-NIPOTPAMMHBIN  KOMIUICKC BO MHOTHC  HAYIHO-HCCICIOBATCIBCKHC JTab0opaTopI,
CTICTIHATURUPYIONICCI HA MATHCTPOHHOM PACIBLICHIMN, ST TOBHIICHUS 3(h(HCKTHBHOCTH HACAK CHIST
TOHKHX ILTCHOK.

CHIHCOK MHTePATYPLL:

1. Vitelaru C., Lundin D., Stancu G.D. Argon metastables in HiPIMS: time-resolved tunable diode-laser diag-
nostics

2. Bradley J.W., Backer H. Time-resolved Langmuir probe meas-urements at the substrate position in a pulsed
mid-frequency DC magnetron plasma
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Pa3paboTrka kOHCTpYKOHN KOMOMHUPOBAHHOL 3y0vaToii apobuiiku
«Texnuras

Cepos Cemens FOpoesut, Caupnoca Coemaanae Bacuasesia (neyunnd pyrosodumeas, Kandudam meznuscesur noys),
MECTRO GHAOANCHUR PABOTBL 6 UKOLC

ObpazoBaHUC CTPOHTCIBHOTO MYCOPA — OUCHL AKTYATBHAS B COBPCMCHHOM MHpPC TpobicwMa, BCAL B
MPOTICCCE CMOHTAYKA, PCMOHTA ILTH CTPOHTCIBCTBA 3, Ta N HCI20CKHO MOSIBIISIIOTCS 0TX0 b, K coXkamcHIIO,
GoMBIIAsT MX ACTH OTBORUTCS HA CHCTIHAMBHBIC HOHTOHBL. ITO IPHUBOUT K HCCKOMBKUM IpobicMaM: BO-
TICPBBIX, IS XPAHCHIS Mycopa Tpebyercs cBoOOTHASI TCPPUTOPIS, KOTOPAs IPCBPATIACTCS B CBANKY, BO-
BTOPDBIX, BBICITCHHC B ITIOYUBY BPCTHBIX BCIICCTB, IIPOHCXOTATIICC TP PDAITOXKCHIN HCKOTODBIX CTPOUTCITBEHBIX
MATCPHANOB, BPCAUT OKpYKAOMCH cpege.  Taxike, B TakoM CIYUAC «YTIUTHRAIMI» OTXOA0B, JACTACTCS
HCBORMOXKHBIM HX IIOBTOPHOC mHCronb20BaHnc. IlosTomy BaskHO mepepabareiBaTh OTXOAbl.  ms aToro,
IOCHC TPCABAPUTCIBHON COPTHPOBKH, HX HAMCIBIAKT € IIOMOMEK Apobmnox.  PaccMoTpes pazzBIC
BI,IBL  APOOILTOK, MBI PCIITH BHIOPATE B KAUCCTBC NPOTOTHIIA BAMKOBYK Apobmnxy. ¥ mnporormma
OBLTH 0OHAPYIKCHEI CIICYIOTIUC HOAOCTATKH, YCTPAHCHIC KOTOPHIX CTAN0 TCIBI0 PazpaboTki coOCTBCHHOTO
yerpoticrBa: 1) OTCYTCTBHC BO3MOXKHOCTH DCTYIHPOBAHHS DAAMCPOB TOAABACMOTO TSI HAMCTHICHUS
MATCPHATA; 2) CPABHUTCIBHO MATCHBKHI JHANAR0H II0;JABACMOTO /TSI HAMCTEICHIS MATCPHATA 3) MATCHBKAS
CTCIICHB HM2MCIBYICHIIS. B COBOKYIITHOCTH ¥Ka2aHHBIC HCTOCTATKII CO2Tak0T HCO6XO{[H}-‘IOCTB HCIIONTBE20BATH
HCCKOJIBKO IIOCJICOBATCIBHBIX ITAIIOB HMAMCEICHIS.

Teopermucckoe nccnemosamne u 3D MOACTHPOBAHIC ¢ TIOMOMBIO TporpaMyMel Blender.

Pazpaborannoc u paccMOTPCHHOC B OPOCKTC YCTPOHCTBO HMCCT BO3MOYKHOCTE PCTYIHPOBAHHS DARMCPOB
RArpy20UHOT0 HVHKCPA U R0HBI HRMCBUCHUS, UTO [IORBOJISICT A0OUTHCS GONBIICTO AUATIAR0HA IIOICIKATICTO
HAMCTRICHIK MaTcpuana. Ha monezayio Moens nomyucH naTceHt Nel173415.

Co3JaHHOC YCTPOMCTBO MOXKCT HANTH OPUMCHCHHUC B TCpepabaTeiBaonic, cTpouTeasHol u so0mBaomicii
OPOMBIILTICHHOCTH. IlepCrieKTHBHOMN TICTBI0 SIBIISICTCSI CORAAHIC OIBITHOTO 0bpazia.

Crucok mHTepATYPLL
1. Tovonuna A.C. MHXKCHCPHO-9KOMOTHYUCCKIE CIIPABOTHIK
2. Caiir http:/ /ccostaff.ru/novosti/1246-problema-utilizatsii-stroitelnykh-otkhodov-v-rossii

3. Ilpomeccrr n anmapars! XmMiraeckoil rexaoornn obmuilt Kypc, rmasa 22
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JIyHOXOT

«Texnuras
Jueacs Juumputi Aackcecoust, Hodseavnuros Jdeo Andpecount (1ayunndt pynocodumets, nede2oz Jonoaum.
obpazocanus), mecmo cunoanenus pebomu: MAYAO «demexutt meznonapy «Koenmopuyms MynusuneIsio2o
obpazocanus 2. Geboxcapot — cmoauis Jycoumerolt Pecnybaurny

HCOGXOHH)«IO HCCICTOBATE 1 OCBAHBATH L,'—[}_-'H}_-' - 9TO HCHC‘-ICDHE\,O}ILIfI HNCTOYHHK YHHKATBHOTO KOCMIITUICCKOTO
rornusa Oyaymiero - remqnsg-3. Lenmii-3 — upezbrraaiino adypek THBHOC 3KOJOTHUCCKH UHCTOC TCPMOSLICPHOC
TOILTHBO. O}'I;Ha TOHHA T'CJTHSI 2aMCHSICT I10 CBOXM HCPICTHYMCCKHM BO3MOYKHOCTSIM ].5 MITITIIOHOB TOHH H(‘-(.l_)TH.
Ilepes ToM xKax cozgaTe gonrocpouny Hazy Ha JIyae, HCOOXO0AMMO B TOAPOOHOCTIX HCCICAOBATE TYHHYIO
«fciicTeuTebHOCTEY. F moka He npuayMaHa ahderTHBHAS 2amuUTa 0T PCHTTCHOBCKOTO HM2TYUCHHS HA JIvHC,
aTy npobieMy 6yAyT permaTs PoloTH — MTYHOXOAB HOBOTO MOKOMCHNUS. OOBCKT HCCICOBAHMIS - OIITHMIT2ATIIST
HHIKCHCPHO-KOHCTPYKTOPCKHUX PAOOT B JCTCKOM TCXHHIFCCKOM TBOPUCCTBC TCDCR MPHMCHCHHC COBPCMCHHBIX
TexaoNormit.  IlpeaMer mecmeJOBaHIS — TCXHOJMOTHS HATOTOBICHH IOPOTOTHIIA JTYVHOXOAA. Llens mpoexrta -
CKOHCTPYHPOBATE IPOTOTHII JTYHOXO/Aa ¢ HCIONB20BAHHCM COBPCMCHHEIX TCXHOMOTHI. 3agauu npockra: 1.
IIpockruposanne 8 Autodesk Inventor m AutoCAD u 3D-smayvammzanusa Moacnn. 2. JlazepHas peaxa u 3D-
neuars gerancii. 3. [IporpaMumpoBanic MHEPOKOHTPOMICPOB B cpeae Arduino. 4. YeTaHoBEKA JATYHKOB,
BLCOANIIIADATYPEI H ANBTCPDHATHBHBIX HCTOYHHKOB TTHTAHMI. 5 C60pK& 3.]TCKTpH‘ICCKOfI TICTIH M IIPOTOTHIIA
JTYHOXOA.

MeTogpl U HHCTPYMCHTBI:  HRVUCHIC HMCKOTIHXCI HCTOUHHKOB mHbopManun, Brmodas HarepHer,
NPOCKTHPOBAHIC, MOACTHPOBAHIC U NPOTOTHIHPOBAHUC, NOporpamvuposaxuc, ¢ororpaduposanne,
aKCICPUMCHT, cOOp JAHHBIX, AaHATHZ, cHCTCMATHRANHS HHOGOPMANUH M BBIBOHL ObopyoBannc
u mHCTPYMCHTH:  3D-tipuaTep, nazepHO-DPCRCPHBIN CTAHOK, KOMIBIOTCD, IIYPYIOBCPT, OTBCPTKA,
IWTocKOryO1El, THHTCT, KIci-niucToner, Ha ik, MCTAMLTHYUCCKAST THHCHKA.

IIporoTun nyHOXOa, KOTOPHIH HMCCT 2 PCXKUMA YIPABICHHS - AUCTAHNHIOHHOC YIPABICHAC ¢ MOOIITEHOTO
TenedhOHA U POKUM ABTOHOMHON paboThl G2 BMCIIATCILCTBA UCIOBCKA, PYKY-MAHHUOYILTOD AT 2abopa
JVHHOTO TPYHTA, CONHCUHBIC GaTapen, suicoxamcpy, Wi-Fi vogyme, ynerpazsykoBreic gaTunsn. Fweercs
3D-Bu2vammzanmug OpoToTHIA JNYHOXOAA. B pPeANBHBEIX YCTOBHAX NPOTOTHI MOXKHO HCIIONB30BATE KAK
aBTOMOOIITE-BCRACXO, AT pal0Thl B R20HAX, ONACHBIX s UCTOBCKA, B 2APAXKCHHON, 9DKOMOTHNCCKI
HeHCeR0TACHOM TSI UICTOBCKA MCCTHOCTH, B pailonax xpatincero Cesepa.

B xauccTBC TCPCICKTHUBHBIX HANPABICHUI PARBHTHI TPOCKTA 31 BIDKY ONTHMIRAIIO IIPOTPAMMHOTO
KO/a MHKPOKOHTPOICPOB, YBCIINCHIC (DYHKIMHOHATBHOCTH, 2AKTIONAIOTICCCST B YBCIMYUCHHN KOJTHNCCTBA
MOMYIICH, HOAKTIOYACMBIX K OJOKY YIPABICHHS M YCTAHOBKH PARMHMUYHBIX JATUYHKOB s cOOpa AaHHBIX,
KOTOPBIC O¥¥T HICPCHPABIITHCS HA CCPBCP U JANCC HA ONPCACICHHBIN CaliT.

CIHCOK JTHTEPATYPLL:

1. Mup xocvoca, «3ananvarensHas qexmusg o Jyae» Cypausa BT http:;
lekciya-o-lune

2. Pyccras cemepia, http:/ /russian7.ru/post /zachem-sssr-otpravlyal -na-lunu-lunokhod /;

3. Tatiael Bcencrnoit. N2 (112), 2017 M.: C-Mcaua, 2017

‘mirkosmosa.ru/news /zanimatelnaya-
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YcraHOBKA MapoBOTO MPUBOAA Ha BO3AYXOAYBHYIO mamuHy Tuna 1 B-300
obxkuroBoro nexa [TAO «YII3»

«Ternurar

Konwvuies Mamoeeit dmumpuccus, Kumywun Aava Cepeceoun, Hpoxodues Feop Burmopocus, Mumenwo Andpedt
Huxoaecout (neyunndl pyrosodumeas, Jemecmumeds JUPesmope), Mecmo cunoncnus pabomn: 2. deaabunck

B cBsian ¢ Hammumesm cBOOOMHOTO BOSHOTO Tapa, a TAKXKC BO HCHOMHCHHN PCCparbHOTO 3akoHA
«Ob 9HCProcHOPEIKCHAN W O TIOBBINICHHH SHCPTCTHICCKOH 9(hbOKTHBHOCTH M 0 BHCCCHHH HAMCHCHHI B
OT/ICTBHBIC 2AKOHOAATCIbHBIC akThl Poccniickoii @egcpamum» or 23.11.2009, pyxososjcrsoM IlyOmmamoro
Axmuoncproro O6mecrsa «emsabuacknii Humkoswiii 3asosy» (IIAO «YI[3») 6ruto mpusATO pCIICHHC
PACCMOTPCTE BOIIPOC 0 BORMOXKHOCTH 3AMCHBI 3JICKTPOIBUTATCIST BO3,TyX0yBHOI Mamuas TB300-1,6M1-B2
(TB300), ycranosncrnoi 8 obkurosod mexe I[TAQ «YII3», ma naposoil ABIKATCIE H TCM CAMBIM TIOBBICHTE
sHCProahHCKTHBHOCTE TICXA.

s peImcHHs 2aaY MBI HCIONBROBANH  CNCAVIONHIC MCTOABI, IPHCMBI H PCIICHHS:  HCCICJOBAHIC,
pactdeTHl, AQHANHR TCXHHYUCCKOH JOKYMCHTAIHH, 3KOHOMHTICCKOC IIPOTHOIUPOBAHHC, MO CITHPOBAHHC
3JCKTPOTCXHUYUCCKUX YCTpoiicTs, 3D Mogenupopannc.

Texamucckas 2a,;/a4ua [0 2aMCHC OTHOTO ABHTATCS HA APYTOH HA CaMOM fCC sIBISCTC Hosee cioxKkHOH 1
OPCACTABMSICT 12 cChsI TPOHMABOICTBCHHYIO 33 a9y, 3aMCHA 3JCKTPOIBHTATCII BO3TYXOIYBHON MAIIHHEI HA
naposoil gasmkurcens IIBM 6ez rereparopa He gBISCTCS ONTHMATBHBEIM PCIICHHCM 3HCPT0ahGhCKTHBHOCTH
obkuroporo mexa IMAQ «YII3» nmo wmuOrHM mpmumHadM.  Hambomee s(¢hpeKTHBHBIMEI AJsT  POIICHUIS
TIOCTABJICHHBIX 23729 SBMIIOTCH napoBuHTOBRIC Mammmasl [TBM-500, ITBM-800, ITBM-1000 Poccutickoii
KoMOaHHH «Wintoos.

Bompoc 6BlLT  TMATCIRHO NOPOAHANHAHPOBAH H  NPCATOMKCHBE  ONTHMATBHBIC BAPHAHTH  PCIICHHS
TNPOM2ABOCTBCHHON 3a7auni. B NCPCICKTHBC TPOCKT MOKCT OBITE OPUMCHCH HA  TPOMABOCTBC, HO
JAHHOC PCIICHHC JMOMKHO OPHHHMATE PYKOBOACTBO IPCANPISITHS, II0 PCRYIBTATAM OKOHOMITUCCKOH
nerccoobpazHOCTH.

CHnucok MUTepaTYPLL:
1. Caiir http:/ /engincering-solutions.ru/motorcontrol /motor;,

2. Caiir https://thedifference.ru/ chem-otlichayutsya-kva-i-kvt/

3. TOCT 8592-79 MAINNHEIL S/ JEKTPHYECKHWE BPAIUTAIOIUINECS]
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PazpaboTka cucrembl pa3/iesieHusi CTyneHell AJis ABYXCTyHneH9IaTOoLt
TU/IPOITHEBMATUYECKOM PAKETHI

«Ternuras
Beavaomeun Januua Cepaecsus, Knuazes Aacrcandp Aacrkcandposuat (rnayunsti pyrocodumets, yuumess Guausy), meemo
GUNAIHCHUR pa()’omm: (}O«Mﬂ,, G UINQC

B coBpeMCHHOM MHDPC BRICOKOC BHUMAHNC YACIICTCS KOMICTCHTHRIM cricnmamncrad. O6pazoBanuc,
KOTOPOC YCMOBCK MOMYIACT B INKOJC, HCIOCTATOMHO, HOSTOMY HCOOXOAUMO, ONPCACTUBIINCE ¢ BHIHOPOM
npodCCCHy,  CAMOCTOSITCIBHO HMIVUATH 2QAH, KOTOPBIC PCIIACT CICHHATHCT BeIOpamHOI npodeccn,
npoboBatk cchs B mpodecCHOHANBHON CSITCIBHOCTH, HOMYUATH SKCICPTHYI OTNCHKY CBOHX 2HAHNI o
PCKOMCHAIIH TI0 AafbHCHICH cTpaTernn cBocro obyucHms. B BY3e cTy/eHT, 2HAKOMBIH ¢ TCM, UMY CTO
OVAYT yIuTE HA BRIODAHHON HM CHICTHAIBHOCTH, CMOXKCT JAOCTHUL OOMBIINX PCRYIBTATOB, BCb OH CMOXKCT
PaHBIIC OPUCTYONTE K OpPoCCCHOHANBHON fgesaTenbHocTH. Mol mpockT orpakacT npoheCCHOHATBHY KO
JCATCIBHOCTE HHIKCHCPA-KOHCTPYKTOPA.  3a7ada OPOCKTA RaKMIOTYACTCS B ACMOHCTPAIIH BCCX 3TAIIOB
pazpaloTKH CMIOKHOTO TCXHHUCCKOTO YCTPONCTBA, TAKHX KaK: ONIPCACICHHC JKCTACMOTQ PCRYILTATA,
COCTABJCHIC TCXHHUCCKOTO 2aaHNs, pazpaborka (HIRHYcCKON MOACTH H OPHHIHIOB, MCXAHIIRMA I AI3aiiHa
YCTPOHCTBA, PACUCT OTACTBHBIX ACTANCH U MCXaHHAMA B TCTOM HA IPOYHOCTh, MACCY, COCTABJICHIC
COTPOBOTUTCIBHON JOKYMCHTAIHH, PABUTIC KOHKYPCHTOCTIOCOOHOCTH pazpaboranHoro yerpoiicrsa. IpockT
TIORBOJISICT MHC YIVUIIHTE CBOK TIOATOTOBKY K Oy, 1ymicit npoceccronantHol ACITCIRHOCTH U TOMOUE JPYITIM
IMIKOMBHUKAM B IPOHOPUCHTATIIIH.

B paBore z=ajciicrsoBamel Meroael 32 Momcnmposanms, paborer ¢ 'OCTawmm, amanm2a roroBmx
rexHAUCCKNX yerpoiicrs. FenmonezoBano mporpayysoc ofiecnicucHne g 37 Mogenuposanns (mporpavua
Solid Works 2012), 3/1 ncuarn.

PrREaccKuM Pe3yTbTaToM PAbOTH ABMISCTCH PazpaboTaHHAs MOCTE MCXAHH3MA DA CICHHS CTYIICHCH
JLITST ABYXCTYIICHUATON THAPOMHCBMATIHICCKOI pakeTsl.B xo¢ paboTel s mONMyamT TCOPCTHUCCKHC RHAHIS 110
paoTe €O CHICTHAMHANPOBAHHEIM MPOTPAMMHBIM 00CCIICUCHICM, TCXHHUCCKIMH CPCACTBAMI IIPOHRBOICTBA
maqcnni, pabore ¢ HOPMATHBHO-TIIPABOBBIMI JOKYMCHTAMIH, ONBIT pazpaborkn, npockTuposanns, 370
MOACITHPOBAHHS H PACUCTA TCXHHUCCKOTO YCTPOHCTBA, COCTABICHHS KOHCTPYKTOPCKOH H CONPOBOUTCIBHOM
JOKYMCHTATHH.

IlonyducHABIC PCRYIBTATH BAXKHBI A MCHSI, IIOCKOIBKY, IIPOBC/S HX OTMCHKY U AHAINR 9KCICPTHOI OTCHKI
MOCi paboThl, 1 CMOTY CKOPPCKTHPOBATEH CTPATCTHIO CBOCTO AAMBHCHINCTO caMo0bpazoBaHIs.

CHuCcOK MUTePATYPLL:

1. E.H. Bytuxos, A.C. Konjiparecs. Puzuxa kuura 1 Mexaauxa. M.: Hayxa, 1994

2. Bensies H. M. Pacuer nHCBMOrHIpaBIHUICCKIX CHCTCM paxceT: yucOHOC nocobme. — M.: MarmmmmocTpocHme,

1983

3. A.B. Bpaxanxos. Pa6ora o cucremam pazgencans cryncucii. 2012 rog



BAJITUMCKIN HAYYHO-MHKEHEPHBIN KOHKYPC 2019

Canxm-Ilemepbype, 4-7 ¢pespansi 2019

IIpoekTupoBanue u pa3paboTka My3BIKAJBHOTO CUHTE3aTOpa «Sequasion» c
HOBBIM ITPUHIIUIIOM TeHEepPHUPOBaHUS 3BYKOBOLI BOJIHBI

«TerHnuras
Toamaues Hoean Eezenvecust, Mavuuies Murouwa Heopesus, Hpedmeaenewuti Jumumpudl Bunenmbeoust (noypuibitl
pyrosodumean, Hpenodesemeas npozpemmuposening), smecmo cunosenis pebomst: Conxm-Hemepbype, JTHMO

Best aMeKTPOHHAST MYRBIKA THIICTCS HA MY2BIKAIBHBIX CHHTCRATOPAX, I HMCHHO 3TOT HHCTPYMCHT ceffuac
SABJSICTCS CAMBIM BOCTpC6033,HHLI}I Ha PBIHKC MY2IBIKAJIBHBIX HHCTDYMCHTOB, HX IIPOM3IBOIHT OI'PDOMHOC
KOJIUUCCTBO CICTIHAMIRHPOBAHHEIX KoMmaumil. Tem HC MCHCC, PBIHOK CTPCMHUTCIBHO PACTCT, I HOBHIH
HHCTPYMCHT BCC CITIC MOXKCT HAHTH CBOCTO IIOKYIIATCHS IIPHM HAJMYHN YHHKATBHBIX ©ICDT M HOBBIX
ugeit.  Harmmedt 2agaucit 6p170 c027aTh YHHBCPCANBHOC YCTPOHCTBO A TCHCPUPOBAHHSI 2BYKOBOI BOJTHEI,
Rammcn u pegaktuposanns MIDI-ganaeix ¢ yaobrei uarepdeiicom n rubxoii Hacrpoiikoii. [cmeparts
2BYKOBOIl BOMTHBI OVACT TPOMABOAUTHECS 10 HOBOMY IPHHIUIITY, /LIS TOr0 dT0obOB KOHKYPHPOBATH ¢ Gosce
OTIBITHBIMI KOMIAHISIMIL. BBy 6GoMbINoOil pecypcoraTpaTHOCTH TAKOH R2aJadm, KAK IPOCUCT W BBIBOJ,
3BYEKAQ, IS PCIICHUS TIOCTABICHHBIX 2aad HawMu Ovumn Beibpansl vMukpoxoaTporrepsl STM32F407VGT6
u STM32F103C8T6, mo MHOTHM CBOMM XapaKTCPHCTHKAM IPCBOCXOTSINIHC AHATOTHIHEIC M I10 TICHC MO TCITH
Arduino.

IIpn npoekTupoBannn i cHOPKE CHHTC2ATOPA HAMH OBLTH BHIBCICHBI MATCMATHICCKHC (hOPMYITHEI IICPCX0a
BOJTHHI 13 0 1HOH (hOPMEI B APYTYIO — H3 CHHYCA B «TPCYTOMBHHKY», H3 «TPCYTOIBHHKA» B «IIHTY >, H3 «IIHLTHI»
B «KBaj[paT» H U2 «KBajparar» B myabsc. Bee dopuyner Gpimn nporecruposansl B cpeae MatLab, a mocne
3alpPOrPaMMHPOBAHE B MHKPOKOHTpOsIepe. Bee meuarsbie mnaTel ObLTH passBecHBI B mporpavuce Altium
Designer[3] o1 BBINOMHCHEI 110 TCXHOMOTHH TPABICHHI.

B xosc pabore 6win cobpan pabounii My2BIKATBHBIN HHCTPYMCHT, COOTBCTCTBY KON HMIHAYUATBHBIM
TPCHOBAHUSIM — OH HCIONBRYCT HOBBIN AJTOPHTM TCHCPATHH BOJHBI, COACIIKAT OOMBIINHCTBO CTAHTAPTHBIX
(hbyHEMUI CHATC2ATOPOB, BKMIOUAS DUTM-MAIINHY (CCKBCHCOD), a BPAMAIONICCS SHKOACPH IOACBCUHBACT
TUTATa WHIHKATNH COCTOSHIN mapaMcerpoB.  Taxke 6w pazpaboran mmam chopxrm 6GOICC COBCPIICHHOTO
IPOTYKTA.

B xos¢ paboThl MBI CTOMKHYIHCH ¢ OONBIINM KOMHYCCTBOM MPOOICM PARHOTO POA M MIPCOMONCTH HX.
B gamerCiimmeM wmer cobepeM CHHTC2ATOD, KOTOPHIH Oy 1T pazpalorad ¢ yaeroM omubox, [JOIYCHHBIX I
cozmannn Terymiell sepenn. Hoswill cuaTezaTop OyAeT oTBCUATE BCCM TPCOOBAHISIM COBPCMCHHOTO PBHIHKA I
obnasaTe HoBHaHON. CHopxa 3T0i MOCTH 0HAMCHYCT CORMAHNIC HAIICTO CTAPTAIIA.

CIHCOK JTHTEPATYPLL:

1. Catit https:/ /arduinoplus.ri/stm32-i-arduino-sravnenic, - CpaBHCHIC XapaKTCPHCTHK KOHTPOLTCPoB Arduino

u STM32



Canxm-Ilemepbype, 4-7 ¢pespansi 2019

Anmapar aJis cynmiku u xpaHeHusi (pujiaMeHTa
«Ternuras

Meemoes Haupon Pyemomocust, Jzopaxoc Pyeaon Hounoocust, Bapaxocs Havac Mexmuesudt (noayunndl pyxocodumeln,
Hedazoz don. obpazocenus), smecmo eunoanenus peboms: QOO0 HMHUT "Penocayus”

1. CroHcTpyHpoBaTh Opubop A0 TepMuucckoil  obpaborkn  hunaventa  obmagaomniero
rUrpocKomuuHOCTHIO;2.  IIpubop AOMKCH HMOTE PEXUMBI KAk TS XPAHCHHS TAK M JJS IICYATH;3.

HayunTe ceoiicrsa ¢humavenTa Ams 3D newuaTn HA OPCIMCET KAUCCTBA KAK 0 TAK H HOCIC TCPMHIUCCKOL
obpaboTkm.

ITeuars nmactakom PLA B passpix pexkumax u mpm paz#0it TeMnepaTtype. CpaBHCHIC HCCKONBKIX 00PAa21os
ILTACTHEA OfHOTO H TOTO XKC IPOH3BOTHTCIS.

[Ipn MHOTOUHCICHHBIX SKCICPHMCHTAX € TCMIICPATYPOH CYIIKH, SKCIIO3MIHCH, PCKHMAMEH IICIATH,
TOMICPATYPOH SKCTpyamu, OBLTO BBIABICHO uTo Hambomee >hhCKTHBCH BAPHAHT ¢ CVIIKOH B THATIINCM
poxxmice (40° C u 4 waca ans PLA nmacruka, n 60° C u 6 wacos gns ABS nnactuxa) nmactux ¢ 6omsmeti
TOMIICPATYPOH CYIIKH, MCHCC YCTOHUHB HA HATOM H MCXAHHUCCKYIO 00paboTKY.

Ha woit B2rngasa anmapat mMeet GONBIIYVIO RHAMIMOCTE B obmactu 3D neuaTn.

CIHCOK JTHTEPATVPLL:
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DKCNepuMeHTaJIbHAs YIeOHO-1eMOHCTPAIMOHHAsT MOJ€EJIb 3KPaHOIJIaHA
a’spoauHaMu4veckoii cxembl "YTka"

«Ternurar

Buempoc Eeop Ececrveoust, Bemun Aackcandp Hoanocuut (nayunndt pyxosodumean, Hedazoe MAY J0O "IAT"), smecmo
aunoanciug pabomu: MAY 0O "JAT 2. Yeasbuncra”

Tema 9KpaHOILTAHOCTPOCHIST AKTYATBHA TCM, UTO SKPAHOILTAHBEL MOTYT SKCILTVATHPOBATHCS HA
TAKHX MapPIIPYTaX, KOTOPBIC HC JOCTYIHBI s OOBIMHBIX Cy0B.  Hapsay ¢ 6omee COBCPIICHHBIMI
THAPOAIPOTHHAMHUCCKIMH CBONCTBAMI — MODPCXOTHOCTHIO 1 aMubHiHOCTHI0, CTIOCOOHBI TICPCTBUTATHCS HAT
BOTHON M TBCPAON MOBCPXHOCTHIO (2cMnst, mén) m Gazmposarncs Ha Hell.  Taxmu ofipazon, sxpamorTan
OO BCUHACT TYUIINC KAUCCTBA CY/IHA H CAMOJETA. IJKPAHOILTAH — 9TO CY/HO, KOTOPOC B CBOCM OCHOBHOM
SKCILTYATANHOHHOM PCXKIMC JCTHT C HCIONBR0BAHHCM «3kpanHOoro asddgerrar mHam moBepxHOCTRIO 0OC2
TIOCTOSTHHOTO KOHTAKTA € HCH 1 MOACPIKHBACTCS B BORAYXC A3POAMHAMHIYCCKON moabeMHOIN cmmoii. Iems
— CKOHCTPYHPOBATH U HATQTOBUTh MOACTEL IKPAHOILTAHA SKCICPUMCHTATRHON aapO[HHAMIUCCKON CXCMBI
B YCJOBHSIX IIKOMBHON MacTCpckoii. Cxema «¥Trar HambOICC NpUroHA A S9KPAHOILTAHOB, IO bCMHAS
CHITA HA TICPCHCM TOPHIOHTATBHOM ONCPCHHH MOJMOXKHTCIBHA W CYMMaPHAS HOTbeMHAs cuma Gomsme (y
IO nonokuTCIBHBIE yTo), B OTIHYHN OT KTACCHUCCKON cXeMBL Y HCE Ams GATaHCHPOBKN THKHPYKOTICTO
MOMCHTA KPBLTA PACXOTYCTCS IACTE TI0,TbCMHOMH CHNTH (CTAOIITHAATOD HAXOUTCS TIOT OTPHITATCIBHEIM YTIIOM ).

B cBocii pabore GBITH HCIOMBR0BAHBI TAKHC MCTOABL, Kak: OpakTuuacckuii (npubop geMoHCTpAnn
sxpanroro a¢hderTa), aranmurHaccknii (aHATH? TCXHAUCCKOH MTHTCPATY D), MOACTHPOBAHNC. C HX OMOTIBIO
6BLTH BHINOMHCHBL 2aaun. [IpockT pazpabaTeiBancs B aBnanabopaTopmn A3poKOCMHUCCKOTO 06BCMHCHIN

MAYIO «JAT r. Yenabuackas.

3ajaun  OBUTH  BBHITIQTHCHHI. DKCOCPUMCHTANBHASL  yICOHO- ICMOHCTPANHOHAASL  OBLTA  YCIICIITHO
CKOHCTPYHPOBAHA M IIPOBCACHBI JICTHBIC HCIIBITAHIS. Taxyke IOATBCPAIIOCE, €UTO IIPHMCHCHIC
AIPOAUHAMUUCCKON CXCMBI  «¥TKa» HA HKPAHOIUTAHC VIVUIIACT JICTHO-TCXHHUCCKIC XAPAKTCPUCTUKH.
PezyneraTer ¥ 10BICTBOPHTCIBHEL. Bo sBpeus pazpaforsm  Mojgenn  9KpaHOILTAHA  OTPAbATHIBAINICH

KOHCTPDYKIHHI, TCXHOMOTHH HM3TrOTOBTCHHSI.

Pafiora B ofimacTu SKpaHOMLIAHOCTPOCHNS BAYKHA /15 Poccnn, Kax B BOCHHOM (9KPAHOILTAHB-DAKCTOHOCTIEL,
JICCAHTHBIC, TATPY.THHBIC, MPOTHBOMOAOYUHBIC), TAK W B TPAXKTAHCKOM HANPABICHUSX (IPAsKJAHCKNIC U
IPY20ICPCBO3KH, CIACATCIBHBIC SKDPAHOILTAHBI, HCCICAOBATCIBCKHC HayuHo-rcorpadmucckne).  Taxke
HHTCPCCHA LIS YUAMMIXCS, RAHAMAKTIIXCI TCXHIYUCCKHM TBOPUCCTBOM. B cropou Oyaymiem obpazyercs
HOBBIH KJJAaCC CIIOPTHBHOI'O TCXHHUCCKOTO MOACTHPOBAHHI — KITACC MOACTCH 3KpPaHOILTAHOB.

CHHCOK JIUTEPATYPLIL:
1. CobBones J.A. — «CaxMOmeTH 0COOBIX CXCM»

2. Mackamur A.HF. — «DxpaHOMIaHk — TPAHCIIOPTHHIC CY,1a Oy Ty 1ero»

3. Kauanos H.B. — «KoaCTpyKIMS OBICTPOXOTHBIX CY/0B. IKPAHOILTAHBD



BAJITUMCKIN HAYYHO-MHKEHEPHBIN KOHKYPC 2019

Canxm-Ilemepbype, 4-7 ¢pespansi 2019

HaBecHoe ycTpoiicTBO U1 aBTOMaTU3aNMK Nepeaayvu moKasaHuii npubopos
y4€Ta YIPaBJISIOINUM U 3HeProcObITOBBIM KoMOaHusasM «ESCAN»

«Ternurar

Bopucosae FOaus Badumoonae, Tapacos Oace Aackcandpocunt (noywnndl pyrocodumeas, K..-m.1t. ), MO0 GBROANCHUAL
pabomut: TAOY TO "@uauko-MameMmomuiteckas wnoaa”

B Poccun Gomnee 300 yopaBIsiomux KOMIAHNH, KOTOPHIC 0OCTYKHBAKT HCCKOMBKO JCCSITKOB MILLTHOHOB
KBapPTH]D, & BMCCTC C HHMIH H HCCKOTBKO COTCH MIJLTHOHOB IONTB20BaTCICH. PeryinsapHo 0HH BCC CTATKHBAKOTCST
€ MHOXKCCTBOM TPOOICM TIPH mOepegauc Apyr Apyry noxkazanmnil. Taxmd obpazon, MEMBK OPOCKTA CTANO
CO2AAHNC YCTPOHCTBA, KOTOPOC CMOTTO OB PCIIUTE IMIPOHICMY ABTOMATHUCCKON IICPC AT JAHHBIX TOKAAHNIT
CYETUUKOR OT [OTBR0BATCNS K YIIPABMLIONCH KoMnanun. B xose paboTs! 6BLT0 YCTAHOBJICHO, UTO YCTPOICTBO
HC JOPKHQ BMCIIHBATHCI B QOTYI0 3JICKTPHUCCKYI0 CCTh KBAPTHPBI H TPCOOBATH CIOKHON YCTAHOBKH U
CHCTHANBHOTO KAHANA CBS2M. A Yy IIONB20BATCNS, BNAJCTREIA KBAPTHPH, MAOMKHA OBITH BORMOXKHOCTH
BCpHLl_)IIKZUI;HH HOKaB&HHﬁ, OTIIPDABMACMBIX B YIIDABMISIIOTIHC KOMIIAHHN M aHATHM3a CTATHCTHKH HOTp(‘-6.]TCHHﬂ
3JICKTPOIHCPTHH B KBAPTIC.

YerpoficTBO, @ TAKIKC BCC OPILICTAIONIIC K HOMY IPOTPAaMMBI OBLTH cozanbl: - Moyns - mnara Ha 0CHOBC
vukpororTpontcpa ESP01, ko 8 epese Arduino IDE ¢ ncnmons2osamney bubmnores ESP8266; - Tenerpa-
6ot - Ha s2eike Python; - Helipocers - #Ha szrikax Pythond, Keras, TensorFlow, obyucHa ma cobcrsensoit baze
sMogudmposanaeix ororpacuii, yopomicuie dororpaduii npoucxogur ucpez OpenCV. Hecmemopammsa
npoxo i Ha Oaze Pmurnko-Maremvarnucckoii mkonsl TrooveHckoit obnacTm.

Hayuammn ocobcHHOCTH CUETUHKOB 2MCKTPOIHCPTHH U pazpaboTamm MAKCTH MOAYICH, a anTHpPOBAHHBIC
IO, CYTICCTBYIOTIIC CUCTIHKH 3cKTpodHcprun. Cozganu Gor amsa npmroxkeaus Telegram ¢ ¢hyarmmsMn
BepmhuKAII MICpeaBACMBIX TOKARAHIN, aHAMM2A MOTPCONCHI JICKTPOIHCPIHH, OTIPABKH IIOKAAHNI B
VIIPABISIIOIYI0 KOMIIAHHK ¢ IOMOMBK (DOTO H BRYUHYK H NOAKTIOUITH K HCMY HAIIY HCHPOCCTE s
PACIIORHABAHNS MOKARAHIN cudrunka ¢ ¢oro. Co3 a0 FOTOBOC YCTPOHCTBO IS HMIYIECHOTO H AHATOTOBOTO
CUETUHKOB.

IIpockT roTOB K BRIXOAY HA PHIHOK. PazpaloTaHHAS HAMH CHCTCMA MOYIICH MIORBOMHT YIIPABIISLIOTIIN
KOMIAHUIM CHIRUTE (DHHAHCOBBIC R2aTPATHL HA COACPIKAHIC COPBUCOB U COTPY/THHUKOB, RAHIMAIOTIIIXCST
cbopom moxazannii npobopos yaéra (Hanpmvep, call-nearpos). CBOCBPCMCHHAS OTIIPABKA TIOKARAHNL CHIZAT
KQXKABIH TOfT BORPACTAKNIYIO 23 OKCHHOCTL TPAXKTAH 2a SJMCKTPOIHCPTIHIO. Y IIOMB0BATCICH MOSBIITCSI
BO3MOXKHOCTE QHAMHMAUPOBATE CBO& TIOTPCOHICHUC pecypea.

CIHCOK JTUTEPATYPLL:

1. Omensuacako JLI1., ¥eapos H.IL. Jloructuxa B 9HCPTOTHKA KAK HHCTPYMCHT B BOIIPOCAX KAYUCCTBA U HATCIKHOCTH
SHCPTOCHAOKCHIIST

2. Cevkunaa A.A. Ocoberroctn sHCpreTHICCKOI moructusy; Jlcbeges H.A. Snexrpuucckuii cucrunk; Bapies
C.H. Agantusasic corn obpaborrn undopMaTimn



