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B HacToOosmee BpemMsS mepejag MHOT HUMHUO CBOBICC SIIHIAMMC
— TEXHHUYECKHUMHU, CTOHUT npobmnema OTCYTCTBUHA
ONpaKTHUYE€CKHUMHU 3HaHUI MU, npopabdaTsBaeMBMHU
7Ta 0opaTOpPHBX paobdapaux TiA JypMEMMEHMEMIB BIKa MU, He 00
IO ycoemppyroycTpoihcTBa U pabdboThH B KOMNOAaHISH
picmer o oOpa3oBaHUNA SABIsseTcsas npodGopuUEeHTaaIlHu s
onee PaAaHHIIW JEMOHCTpPAaULUW CTYAEHTY n1ubo :
e3ynbpTaToOBONpPO he Oy HKyIme i
XXI B € KE HEOTBhE MIEMOMU 4acTbh I MHOT U X
IO X YelToOBEKa B MNOBCEeIXAHEBHOHW wu mnpode
OHHBE ycTpoWcTRBa, HayMuHAaAasL" OT JOMAaIlHE
MU .T abk MOXC HyoCBIep O KW C T B JT € XKaT DIEKTpPHUYECCKIHE
€ HT OB, peanui3 yowOONUX OCHOBHYK GYHKIHIO
€EHTBH COE€EJIHUHS IWIUX. B nmongaBansgwomemM xe O
KOMIOOHEHTa a I B @ /I HIMOKMOOBII b J0€ JiMa 0T C H a 0cC
BIX TJIarT.
b0 QJaHHOMWU pabdoOTH HABISEeTCSHA CO3ITaHHUE K
MOUPOBAaHUSA H MU3TOTOBIEHHUSN MNedyarTHSHX I
, PEeEMWHUTH NPPARA@MYHBAJTYEBHBHEDB U NTOHUMA
€ETHMUYECKHUMHU 3 HAHUSLAMHU, HNOJYYaeBMBMPBEX T YK
yKa3bBBalochs, mNevyaTHBE MNNAaTBh TMNpHUMEHSIIWOTEC
OdT€3€eH ANSA YydYalluXCcHy aiUPIXK OaTIDE IKIPAy TKH OF € XEHH .

Hn s JOCTHINKE HHU A mnocCcTaBIeHHOH e u B pabo
3ajladyu:
1. BetOop mpocTOro ODIEKTPOHHOTIO YycTpo#HcTBa naiI
CO3I1aHUSZH.
2 N3 yueHHMEe M TEKCTOBOE ONWUCAHUBTOPOHREECEHHAATINRDp
nnmaTtT (TakKk Ha3bBBaeMBH MEeTOJA «Iajl3depHOTO YyTIWTa
3. Hamucawunmue CIHeHapuUeEsBs o0 s OpOBEaAEHUH BUJEO
M3TOTOBINEHHUSN MNedYaTHBHBX NIart.
4, IIlpoBegeHHUE CBHBEMOK.
5. MoHTaX ¥MW KOMHODOHOBE KA a 3 acHSITBIXHCMIAPTRKIMMANAI.O B B
JaHHBH KoMODIeEeKC TMNOHaHUpPYeEeTCsS K 1 p W MEHBaHMAO OB
baxkyaprptrera [YUMIO MI'TY wum. H.D. baywmamna.
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tort101fvsd oluvfrffrde wredffdLIUIrBOYTILR
sfrvtLfuvyrve R RI[T1VUVRARSOARR [RA 1 [wtrr
tresfrvesvr Sl ftueeplrRe veui fBuuld

Rfftsdzdlsses ¢dzj SMOdzHte ¢ dzj S MOdzH tetso
11 Jez S tsdzA50L 126 dzO

HaydHbsid pYKOBOAHUTECID : Mo3roBo# Muxawmna Bruonangvy
U M. H. 0. baywmamna, r . Mo c k B a

HaydyHbsid KOHCYIBTAaHT: Unpepuua kBareapwim uC dpyYrlleMellp o
H. O. baywmamna, r . Mo c k B a

Henpr nauonHOpiapmaO®OmWKaAa CHCTEMB ydeTa KOHTD
u CTYIEHTORB obOpas3oBaTenbHOH OprasHwuil3 amnumu c
Be me i) .

B xomxe paboTBH ©JaHUIPUYee T3CaiJ apUEHIIU T b C I € Iy 10
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NMccnenoBaTp paccMaTpuUBaAaeMyw npoodbnemmy.
. Paszpadborarp apXUTEKTyYypy CHCTEMB ydeTa KO
. Ha OCHOBE BBHOpaHHOH AapXUTEKTYPH CJIe€dart
OecneuvueHHUSH.
. N3 yuuTspr palMaiT ya nc1 apR@OTMHaBIMMEL MU O P OTr paMMHBMU
. Paszpadborarths MV P (Bepcumw c MUHUMAaJIbHBHM
OHTpPONIS yderTa.
. BBecTtTwum paszpaboTaHHYW CHCTEMY B OHKcOIyarTa
ayMmMaHa.

torytoadpddlfrror[?Pv3mfli&BU ALTLSIOARS L LI
VP {tuvdf o 4urRfA
sdzj" O et wjtecj jody
11 Jar C sdz@508, 12 € dzOfm

1
2
3
0
4
5
K
6
b

Hayunwmin pyxMossomousr Musaun Bunamumumpoerrxka,opzan ['V]
U M. H. 0. baywmamna, r . Mo ¢c k B a

HayyHsid KOHCYIBTAaHT: Mo r u nubmeuHkespm T2¢8Im e g u Mu kK ¥
MI'TY wuwm. H. O. baywmamna, r . Mo c Kk B a

CoBpeMEeEHHYW XHU3HEB HE€ BO3 MOXHO®OBI D@ /] €M & IPTH
MCTOYHHUK WHUHGOpManmnuum U paOdOOYUMU HMHCTpPYMEHT.
CTPYKTYDpH u BO3 MOXHOCTE®E€H cw ¢ © @ NI Wagyr ndpPar Beis es H
OpUMEHEHHNUE MNOJNTYydUYe HHBX/JBSH aAaMaIp ai@0 TOKpHAa KT MIKCSJ H ¥
MmHbopManuoOHHOTro nmoprtana ¢axkyasrTeTa [ YUMI.

B pamMmkax palbGoThs HnDAaHUpPpPYETCS PEWUTDH CJHO€JYyWOIHU

1. N3 yueHHue MU YyCTaHOBKAa PO PIaMMHAIBXB € @[T &I/B@A T
Wordpr esesp aep 6Apache, MySQL Server, makKeT bl

2. PaszBsBeprwnBanue CMS Wordpress Ha JT0KalbHOM
3. HN3yueHHMEe MeXxXaHHM3Ma YyYCTaHOBKMH NITaruHOB U

4 . UccnenoBaHue QYHKOMMWOMAEG AL HOHIE0OO 0 X O T UMOT O |
rymmog (https:// guimc.bmstu.ru/).

5. Co3naHume M HaNOJNTHEHHUE EGOBOGBEKDP@HMETNOEU BIGC

Rl [[ 2171 d1 R 1067 1611 3Mm 1 srfrdcemn I & UR
tuvsdllrrurf ¢

sBolskzdz Rted dzO ¢Odzj S MO dzH tc 59 dz
111 Juv sfhi1 I'l CdzOMmMm

Ha yuuwsi pykMmpoonmmorsear bA. A. | yuyuTenbr HUHPOpPpMATH

TpaagwuomwmwoHHO, y KaXJZJOTO KIAaCCHOTO PYEKOBDO]/
XpaHSTCSA HeEeOOXOOTHUMBE CBEIXEeHHUSNI O KaxXIOoOm (Ppaldy
JaHHBX OIS yaoOcCTBAa MNMOITbh30BAaHHIT AHIDID QM@ M a1 ¢ W
MOJI€INnhb, MNO0O3BOIS OMA A B yOOpPSITOYe HHOM BUIIE
oO0OmanmnawmMUXx OJAMHAaKOBHBM HaOOpoM CBOHUCTEB.

KnaccHBH pyKOBOIZHUTEIb C MOWKE TB BIOPJO,HU 3CBOOXIPUATHb
0o0palbdboOTKY JTaHHEBZX. B 6a3z3e OynmeT XpaHUTHBCS Ta
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COCTOSHHUE 3IT0pPOBBSIS CTYAEHTOB ,b €C 00l HPAOJIABUHTOCEI STXO

Ipyroe.
Henans wmWcchmemxoBaHUSI: COBMIIA THhp OTABayM MIbA HAGBIXE S
KITacCCHOMY PYKOBOJAHUTEIIO.
O0bpekKT HMCCIEeaTOBAaHUSI: 0asza nHgaHHBX B Acces
[IlpeamMeT WcclnenoBaHUuH: TEXHOIOTMUSIS CO3JJaHU
3agayu HMCCIeagOBAaHUSHd:
. BBHSABHUTHL GYHKIOIHHU W BUIB ba3 gaHHEBKX,;

BBHIBUTbL OcCcoOOeHHOCTHU baiz ngaHHBKX,;

Onpempe MUOTC I € 1T0BAaTEeIAIbHOCTBH, CTpPpYKTYyDpy basi
MeTons HccCIeanoOBaHUSH:

U3 YUYUTDH Pajs3ITHUUYHBE BO3MOXHOCTMHU CO3AJaHHUI P

Access.

d O3 HAQKOMMHMUTVGDBHB C 4 C THUHUITIAaMHU Jda HHDBX, I/ICHOJIB3y€M
. co03O0arThb CTPYKTYpPY Tabmnuibsl.

. BBECTH EOBHBMAHY IO Tabauny 51 OpOU3BECTHU " X

gl sARIcCI u)dzr) [t [Rur By my [[ [JRR

VlrersdArRe 1. [rUO][H0OYSBRY

toevyro Aftf3 RYIVLZ010d VLl rtm JeosrR 101 ¢
frovoffftrrvzrld duvd1 8¢ ItR [ OV RYLZIM VLuJ
CsulJudbudARR
[ R Oddg Gjsgte | Odzj o' j o d y

11 [ Csdaor®, 11 ¢ d&off

HaHpaBJ’IHIOHII/Ie 4 BJ A KOT C 4 OO HHUM u 3 BaXHeW mu
obecnmeynBawmero ero paboTocnmnocoOHOCTHGSG. B »p
TEJEHNODUMN pasz BUTIUSO CH®EHTHPACIKPEABHCHIIM C 1 € J a H B bl
YTO HaNpaBISKWIMHUEe CKOIbBNXEHHNUSN BHOBB CTaHOBSHAT
TOKapHBX omnepaunuim U Gpes3 epoBaHUTS.

B mpomecce oH»kKkcmanyaTanuum CTaHKOB HO TpHUE

bop MBI, B paodorTe IpHUB EXTOCTHPBI KM €T O INGMHIE 0 K 3 & ]I alWD Ul
M3HOCAa HaOpaBIAWOMUX ¢cKOJbxe Hu sB,a ypmasama (o M3 HIK
B Tpyaax mnpodeccopa IIpomumxkora A. C. Ha ocHO
pacueT OHSODKOpPp HU3HOCAa OIS Ppa3alHKiad,blXB YUY AICOTBHIONC T IK
bopMB HSHOn0OpPB AaBIUEHHUSN U Ppajs3THUUIYHBX 3aKOHOB IIC
nNpocTpaHCTBE CTaHMUHB (NODpHU pai3 THUUYHBX KPHUBEBHKX

BeimomnHe HHBE— dpraoc 4@ @ BWE H U € onpeneneHHBNXU UH
npeageinlaMu HUHTET pPUPOBAHUSIH.

Reb L[ P11 orv R ARTULVERILTG 1JC FERITTIURC
Vomlduvr {4 vevtdsevl e Vi lfzzfrrvdad

[smMCodd 1 dSdlsO ¢dzj SMOdzH tetso d Yy
1 0oz Csdz®48, 11 € d&zOMmy
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CKTPOHFMMYE CKOTroO NpPHUBOTAa B NHNPOMBIIEHHBX po
JH s 3 TOT O B paborTe OPOBOJXHUTC A aHaIus:’
6oTOB. Onmn J€ensTCc s H a BXOJJIHEBE, KOTOGpBE
oO0OeHHOCT S I MHU CTaHKa, TpeOOBAaHMUEC MT GIDHIHOICE THH
e XKHOCTH, u H a BB XOJ/JHEEC, KOTOPpPEBMHU o0 J Ke
KTYEeMBMHU TpeOOBaAaHUSNMU. Ha ocHOBe aHanwumsa
H O B H Bl X napammeTQpoB, OKai3®G®alnweKaIJ BHBMG HIU

y 3 CRIMOH/OK T b .

Ha ocHOBe H®TOro mocTtTpoeHa aguarpamma 3 aB
aHa W THUNDa 0pRrEAMEADEL TUT THUBys3mwmmampr MM B HAHO,
EKTpPOTHUIpPaAaBIHUYECKOT O IpUB O L&A O HAKTOESTM T CI50
y3 cemMHIEK T 20 KT U B EHIE .

B xauecTBeE BHBOJIAa MOJXHO OTMETHUTTEH, YTO B
MBOJI C y4YeTOM €ro XapaKTepHUCTHUK obOecmneduus
He HHOT O nepeMe mMe HUusg, €Bpa@ayVsi TIOEPWIEWEHIPT BB ar
JaHHBX MNpexgedaax.

lfrersArRc 3. vrmy [ JL1RC [JTOzrR [JHUT

Iz3aft wlrtfo rfc Jrto1fuvsrR Julptauvre 1 J
VORI L[ ?2Zzr8 Tt IRYIJrT R[] ?1[HUR

I jdv jo O ws¥iw ¢dzj S MOdeH s o dzO
11 [ Stdzas®y 11 € d&omf

y4HBUA pyxkbpoomensr e A mercpieai oBinuu |, Ctapuwu iig pusp € 0
exXHonoruu Ma muMdolcHW.pdbve.anrat H a

KaTanorm mpouM3BOAUTENEWd HMHCTPYMEHTOB MO
paboTKHM OXHOINO T JNajAKOro HUUIUHAPHUUYECKOT O O
HEaeT BONpPpOC BHOOpa ONTHUMAaIBHOILO CBeEepiIaTa C
TOpPBHM OH COBepmaeT BBOODP H e Malo. OnHMUW
CTpyMeHTa SABIsSEe€TCSA NPOU3ZBOAHUTEIBHOCTSH TMpO
TOM, sSYTa,paMeEa pbl HODpeaglaraemMbXx CcBeplI, HY XKH
peaeneHHBM YCIOBHSIM. B paodorTe Oynyr mp o
pMe “Titex” nagns o006pabOoOTKHU TIAIYyXHUX U CKBO:
pabdboTKHu. B KOl € KPPBIer ¢ WISHOHBP® U3 BOJUTEIIDbHO
paMeTp HaHMUMEeHBIMET O BpeMeHHU o0OpabOOTKH OTSBE
neT BBHOpPpaHO CcBepIao, KoOTOoOpoe ©Oonpme BCETO

bId B J € H bl XapaKTCECpuceca nxKau EBCEKWAW BPIMHAFOBIA L U T €

Y rersArRc 5. JRuprsl3r uvrmy L] LdLR

trsdrvevtuvsArRe JrRurpBLILL AL mo
tJokCIlstste | OHd dii3se d y
fobefdyfHeet WL Odzr, 11 §dzOMmM

YVUHBHA PYKOBOAHUTECIbDb : Kynmasag Anexcaunanpa -Opbe

SSMI'TVY uwm. H. O. baywmamna.
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NpoeKT 3aKlTmpuyaeTcsa B M3 yYyUYE€HHUU NOpPOIUE
o JluTtop 4a. OTKpBHTOE aKINUOHEpPHOE oOMmecCTHSB
€ KpynHeWmero B ULeHTpanaAbHONU Poccuwum nawu
NnpoimeagMmu nmepuon 3aBOJ 3apeKoOMEeHJOBa
BOIUMTRGEGBHOKWIA YRPAAYKIMUHU MU a IDIT UBEA3 YPHHERA
O HOOC TIbP OBJI YEKIIl U U B € J UTKOALUYOT fla &l MO@®IKEME I p o
IHS IHUU SsgeiBb .BEMIEX ;B 1 0XKeEe HHOT O O BIJI O IIpHuH
merocs NONPOMU3BOACTBa.

a CeTr oOJgHSIHUH I€ HB 3aBOX BBINYCKAaceT )
eneHHU 4 MOJEpHHU3 ANHUHU 3 TIJI oI O0IJ Xe H YyBE€IJUUYH
YKUMUHU BRI OMEBOIIM,T YWTIMO BIETBOPUTBH BCEX HUMEIWI

o WY o o O
W o=

V{regsdArc 7. vIMI i drRRROBY [JHURSR

O OT O 00 W WY o< X T g

Red[ (rflorrRr semy LA RrRY[s[LS TT1[Arued R
JPuvtdrluvs 1L wldtsrR RYIT(JRBE RYIA[JghLes®R []]

CTT 000 HENTTTT IR LT IO S N8 W

4 BdzZcoa ©O 1 OHJYHO 1 BBJIsted j o dzO
[1Juv [ 11 ¢ dzOMmMm

paboTe ycTaHOBIEHO, 4YTO YyYIbTpPpai3BYKOIBEBHE
HHUS Ha CBapHUBaeMOCTDb JIBBCIBOBBXbLIUBHDEHEH
eTC 4 YUCTO TEemNniiIoBBHBM nmpomeccom, MeTmoun
pai3 KYKEOHEHT S . B paboT@HeHWEBIPHBBY RAOB®O U
14 U3 -IDABOTHABAINEDpe ¢ fnaecadnTkmio ¥ B [IPREDPpa
OTOrHMYEeCKOM CBAapoOUyYHOM npomecce pamuoH;
O 9 H BI X onepanuil mMPGBIOBIWUITMT CIWIObBHEDCCUTTED Yy I b T
IMUTbHh KadecTBO U MNHNPOYHOCTHB CBAapPHBX COE]
oBBE moTepu oT Opacxa. OnumcaHB O0CHO-BHEBE
0K, HDOJTY4YHUBIIHE HaunuOOJIDb @ € H P @ € T JP-ID aC I'No BB aH 5O
K a, CBapka c buKCcCHUpPOBAaHHBM 3a30pO0OM, c
aboTaHa TEXHOINOTHUSN MWMOBHOMHN yAbTpas3 BYKOBDO
aboTaHB WU M3TOTOBJIUEHB YyYIbTpas3BFEBQKBEEO
MmyecKOoOHMH bopwMo it pabouero TOpIa. Onpene
MHEHMUHN OT HYacTOTH, CBAapPOUYHOTO CTAaTHUUYECH
pPas3BYKOBBHX KoneOaHnut pabdouero TOoOpIa B
K OT CHTB YH pabdorTH aKyCTHUYECKOH BOJTHOBOIJ/HO.I
Ib30BaHHUEM OTHOCHUT € J bHAOC T ONTOHIOOW O MX a paaMKIT:
JenNeHOoO, 4YTO nNepeMelleHMUMWE CBapuUBaeMOro Ma

OUYHOWU YCTAHOBKKPEBA NOUWET D BOST CHECT® U A H a
HOT O 1IIB a .

VfrersdArRc 8. [ouvrtrROJLIUTUURE

gafrf{lo1rRr wuvtuvsvot3g frls{r1rt1rReUIM 1 U]

trivatidlus{s vlf{{toARR.
1iOMm Sdd 1 dedo ¢dzjSmjjodu
11 [eg S sdz@b4%, 10 € dzOfy
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Hayuusid pyxosropmmemen tMa piMu ,AOIeTKC R HEPOBM@T U 9 € C
HayKkK, JBOHI® HY A 1 Kadenpot rpagocTpPOUTENDbCT
UucTturtyrt OIPpPUPOAONONDb3 OBAaHUTIA, TeEeppUTOpPpHUAITD
bantTuinckuinh dPegepanb HBbHIMHYHHUB.cammae T uwm. UMM

Henpw paboThs sSBISEeTCSHA HUCCIAEITOBAaHHUE CTDPYK
PEHTTEeHOBCKONH ToMOTpaduumu.
bBeinu wm3ydyeHB CcBOHCTBAa OETOHHBX CMECEHW H
ouTe mbeHUwalT B3.D Ha oOcHOBaHUE WHOPBUCSIHHKEYD MPME
coruanacmua201I00CT g/od46/a3B i1 e HHUE pas3auyHBX )
KIHUM. Mocne wero OBIMU NPOMU3ZBEITECEHB 3aMeDp.]
THOCTMH) . A ¢ moMombw peHTTEHOBCEKOJKONM o MI:
Cheetah wmwccnegoBamacbhb HUX CTpPYKTYyDpa, oy
€ HHBX TMNpPpOMEXKYyTE KaKx: cpas3y m@mocine CcMEINIHUBa
TBEpPHAECHUSH .
pe3ynbrTartTe McchnenoBaHUH O BId U BBl SABIEH ]
BOpa M HU3MEHEHHUSN B CTpPYKType oOpa3s3umos
Opa3zoBaHUE U pacHnpegeneHHLEe MTODP.
KomMmnpetorTepunas TOMOT D paaous ABISETCH4 KB p e |
BHYTpPEHHEHN CTPYKTYpPH MaTepuandTa ©U NO3BOISAET
KJIaccHHUYeCKMMHR P OMCEKTOOIIMAN , ToOMOT D paaous H ¢ T
NOATrOTOBKHU O0OOpa3mMoB U OTHOCHUTCS K Hepaj3pyima

2oz S
o & 0T
(@)
=

H W <280 0
o -
(¢]

o o
o i
(@] (@]
H oW o E

o
-

l{rersArRc 11. CJrsutflNNI3RR v [ M

RYuvY[r1Rr JJRrRCURC ol P LJL4RrRR P I [ LfrsrR 1¢ (=
VJruls

sOLOCB I BeEMdzOe 5 dzd Odetse d y
11 (e Csdz0O eégl8d2sM9eo ©dzOMM

l'mmoTes3a mccnanenoBaHUSN: pes3ynbTaT HaHECEH
HNOBEPXHOCTHDPADMAPEKEKBHOPYIIOB.

O6bpekT HMCCONEegJOBaAaHMUSA: TEXHOINIOTrHUYECKHUHN nmpo

[Ilpenmer mccnenoBaHuUA: cTpykrtrypa OTII wHa p

Hens paOboOTBH: HW3YUYUTBH BIHUSHHUE TOMNOIOTHHU |
MEe 1M, TMNONYyYEHHBX METOHUM BCECPMKYYMEOIO HCIOAPpD

3agadyu ®WcCIeqOBaHUSI: M3y4YHUTHb YCTpPOHUCTBO

MOAZYIbHOTIO THINA U OCHOBB METOIHIa TEPMHUYECK .
HIOKDPEBTHUHA ME€TO/JO MI aTpeepHMmMsY;€ C K © Y © U THb OpUHOUID P
M3 00pHasskema HOpai3 M€ p HBIX NOKPBTHUWU MeOgHuU Ha pen
omucarhsb; carenarths BBBOJIB O BIUSAHUU TOMOIIOT
HaHoOpas3MepHBX noxkpbortuih u OTII mMenu.

MeTons HCCIEegOBaHUSH: aHa;ImS3 HCTOYHHUKOB
COpPpYyIHUKAMU klalp;e n pim 6 Md g e H U e TEXHOINIOT UY € C KTV
n300paxeHU s CTPYKTYPB TMNOKPBHTHSH oO0OpaszmoB c
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Mo MO Ib IO ONpoOoTrTpaMMBl I mage Anal ysis 3.5.0. 1
S KCHNEepUMEe HTAaJdbHBX JaHHEBX.

B xoeo padborwm MeToagom THWU Ha penbe dHBX o0 [
HAaHOCTpPYKTYpPHUPOBAaHHOMN MNANEHKHU MEJOAHU TOIJIMUHOIMU
OblTU B3 ST BH -AKMycckoad,K uT aCkD Kk a Kk Ha HHUX €CTb T OTOBE
NONYyUYe HB U3 OBOCPPAaxXMHEOHCUTSM TJIOO W MO C JI € NOKPBTHS .
nianéHKa M€ U, obpaszoBamna BBCTYMNH HAa MHIOBEDPp X
(yrnyo6nenus). Ilocne HansneHnusa penanbed cTtTan O
nnéunka (6omee 3 0p0x HIDW)T bC JIOeOTIacEa TMIABICK O U , yMeEH
bnsrtrax ¢ 25 HM 1x10 5 HM.

BeiBon: TONOIJIOTMHH NOJJOXKHU BIUSAECT H a b o
NOKPBHTHUH M€ U, B TOM 4YHUCIE u OCTPOBEKOBBX.
3a000HSAIKTC A yTr 1y O0ITeoOH UH O TTUCI/HIDO X& U ,T O W K U 3 pet
B3aMMOJIE WUCTBHUH MO A OXKH 51 MOCTYyOawMIA X H a
SHepreTudyeckun Oomxee BHIOAHBM MNONOXEHHUEM IISI

Rew[ rrflorrRr vV LJLARrRrR vl sdIfrrLYyr3am 161,
l{st3vrEtYOIrRUIM P Ll Im JuvCm
[ dMS Otew dg HCodEMH tS5 8 dz2O
11 {gg € tsdz@862, 10 ¢ dzOMmMm

HanopasmMmMepHBEed T®KpPBIKPAHBT U A, U ME IOIH e T O JI I
Pa3BUTONH MOBEPXHOCTBHBIW NOHUMAaETCS TDBIAPBEP XHO
IOJIIOXKH. [feanp pabdorTH: CPaBHUTB BIHUSHHUE TO
NOKPBTHUNHU Me OqH, NOJYyYe€e HHBX MEeTOoOJaMHU BakKyyMH
uccinenoBaHUSH: TEXHOJIOT HUYECKHE Npomeccs Mo
ncineagoBaHUH: CTPYKTYypa HaHOpai3Me pPHBX 1 OKDPHBH
U3 yYy4UTH YyCTpPOMCTBO ManoraodapuTHOMH BaKyyMHDO
Tanb TEXHONOrIrMYECKOTroO Mmpoumecca HaHECEHH
BaKyyMHOTEOH U SH a HTEOCH K U X mjaeHOoK ,; BBHOEITHUTH mp
paccMaTpHUBaeMBIX ME€TO/JOB BAaKYYMHOTO HaHECE
HaHOpPAai3 MEe pPHBX HTOKPBHTHIH,; CPaBHHUTDHB TMNPOIMECCEH
NOKPBHTHUIH M€ U, NOJYUYE€ HHBXT OP&I3 HBIMAUIJ € QDG a
UHCTOYHMUKOB MHUHDPpopMamuumu ©HO JAaHHOWU TeMe,; 6ece
TEXHONTOT UHU B MamdHOOcecTpMERY un MT H. 9. b ay
TEXHOINTOIrNHMUYECKOTO npomecca HaHEeCeHUS: mOoOKDPEB
MOyliu e HHBX OHKCHODEpPpUMEeHT alJlbHBX JaHHSBX.
AftIRrRUSTIOLVRE vl sfdIfTrdyr3am v o ftorfrtram

¢yl rRuzm Pl ptmiJeovem frolrff fToerrruvtdrnvd
1 jteij MOH! 5 ddzy SMOdZHCO | OH d d3ts 9 dzO
11 ez ¢ 5dzA862, 10 CdzOMmMm

Haunopa3sMepHBBTDORPKDPHIUE TomomhO®M wwMm. To
NOKDPEBTHUHA HalaHu IIUpOKOE OpUMEHEHH e B pa
MaMUHOCTpPOEHMUHU HU MHUKPODIEKTPOHHUEKE. I{le 15 p a
TEXHOINIOIHNUYECKOTO npomecca bopMuUpoOBaHUS HaH
MZ HETPOHHOTIO pPacIOBbBJIEHUS . O6bpexT wHWcCccCcaAEenTOBaAaH
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MET uccianenoBaHUSH: TEXHOJIOTHYE CKHIH mp o
AT b YyCTPOMHCTBO ManorabbapuTHOTMH BaKyYyMHDO
Bl XHDODOMPWAI®K Ca HAaHECEeHHUSN TOHKHUX IO K
BI JT q; U3 YUYHTH buszumueckKmue A BIEHUSI, 1
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oI YECKOro NPWMYMHECAT B B B ECHATGC MPT KA M
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CenekKTHUBHOE Ta3-eNpHDO@®] NI @JBY ®HHM®E I M3 a1€enuin,
MHUDPpOBAaHUSH reoMeTpPHH nmepemnmiasBlii MES Wl €a MI.JI U
b J a HHO-du cpcatbeoqTOBB a T b BJIUSNHUE peXHuMMMo B B Bl p
€ MBI — MAFMIPHRAECGCB bl I CImJas MapKH ACII2 7.
€TC A I U3TOTOBIECHUS y 3 J OB KOCMHUUY
T b ATuxJlamHABME& I UM C C T € 1 O0BAaHUSH npeaxgcrTas
CKOU MNONpPOMBIWMIEHHOCTH.
T
r

O o0 X O QT

Bl MO BHpPAaMUBAHUKW NpPOBETEHB HAa OTEYE¢
o nirhBOhienfdaag Colilpenenenuns MDOPHUCTOCT
rkpoamp mvuiekcp o c k ome Ol ympus SZ61 mnpwu yBE
mo s 3 peHHs, o0 s KaXJgor o obpaszma
M3 KOTOPBHBX H3IMEepsAslacpb MNHNITomangb CIOJIOIMIH
X B aHUE NpoBeAMBEMBOUUABO M® pomKaB a aAHCII2 7
PHO JIJs aJAIHWUTHUBHBX TMNpoOIeccoOosB. Pas3zwMme

¥ w0 R ow
C 0 BT ® X m oo
® O O O 0 O M«

=
®T 2T ST QL O T K

S WE 2 ® 0 U2 & 2 =
o o

=

€ XXMM BBRpaNMUBaHISH B 3Ha4YUTEINIbHOWU Mepe

ME€M@IFH O CTH JNaszepa, CKOMBGEDOE ae ICOl O [ Np e I
METPpPBH MNpPpHUBETEHH K e O0 MAMOAMY) HR PP A ME T |
3 alln, T O H a HH3 KHX 3 Ha Y€ HHU A X NOT OHHOH
HHOWN OHDHEepPruum MNOPUCTOCTDH CHUXKTATOX. NOT O
rmuy BEpaxXaeTcCcsd B HEINOINIHOM INepenpasBileHUUH

T O ® ®» » M|

Rew[ (rfJoér1RrRr JJRCUVRC tUrrRIEJT T 31 02Z2RIGLIRC
grfrsuvrRIvLLdL Torctvd4d Yol frirRe 10 fRrRstd
1rtrodlprdzrm vdl [ 01 om

[dh jdeS s ¢ddzj SMOdzHte s Sdzils Odzls d dztse d y
[1fJuv [dyj?2 -~ 7 dd3. 1.1. uvdzOdztsoa O, [ tsMC o f
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HaydHbsid pPYKOBOIUTEIIDH : K o, mawanmonsa 1/JFMRueiTx pa moimr ¢Gee,Tp T
kKadpenpk MMUITY wum. H. 3. baywmamna
CenekTHUBHOE Jajlz-€ePHOERT WIRIMABL e HUAXHOIOT A I

CIHJTOIMmMHBX IeTainei u 3 MOpOTIMKOB Bl X MEeTalnludueec
nepemninaBiaeHUS . I[le 1p O J1aHHOMH pabdoT®H S B SE
BBHpaImMMuUuBaHIUS H a MUHPOMBEPHO C MB 4 GJI UB X . Paobo
HepxaBewmero cnanaBa 316L (03X16HI1S5M3). He p =
aBTOMOOMUIECTpPOECHHUH. NUccnenoBaHUue MHUKPOTBED,
OIBUTAaTEeNss BHYTpPEHHETIrO CTOpaHUSI.

OO0pas3mbl BB P AANHCOHBRK €H ajx Nysic Tc e 1 ¢ KT u B HOo T ol1l1l01r a 3 ¢

pa3z3paboTrTku MOCKOBCKOTIO IDEHTpPa JdTJaj3 epHBX TE€XH
i) B H-I § EHO TOBAaT®ENOhbCKHX paborT, T a K u I s B
N3 MepeHHUSS MHUKPOTBE]P AWCITMJ BI3PO0BHa3 HBHOCAM JIYOHK BB €Cp C a
Bukkepca Emco Test DuraScan 20.

IS BB paIlWBaHISI HCIOOITb3 0BAH MopOoImoK CTa
yactuyg ot 20 MxkM nxgo 40 MKM. [TopomuHKkHU wuUME
OTKIOHEHHUEM OT CcChPepuUUHOCTUH.

U c ¢ nBeanioo ¢ b BJIUSNHIE H a MUKPOTBEPAOCTH T .
Ta3epHOT O M3 TydYeHHUSH, CKOpPOCTH mepeMe e HU A
ITMaMeTpa HNSTHAa HE HUCCIEemqTOBAaHO, TakK KakK €ro

B xoage paboTh BXOPHBB@CHMMD AMO DD i aAIOM® MW 03
SHEepPruu. PesynprTaTse MCCONEeOTOBaHMUSN MNOKAaszalH,
KOTOTPpEBE OpPUBOJSAT K yBenTHUUYEeHUIW MHUKPOTBEDPHIOC
J a HH BI X pexXumaXx . I[Ip u Il a J1 bHHHCOMWII € B H CYPBTCWINH 9 81 H K [
CHHXaeTCS4q. 9T 0 MO XET OBIT B CBSI3aHoO co C HH K
BHpaImMuBaHUSIA.

Y lregrsdArRc 13. ovrmifJLLRrRR [JJ{ 01 JUSR

tor1t o fusd rRUVVLIOARIVLVEIM Jrulr L] ¢atdrRrRIT
t Oy dgmMC OW wW! W ¢dzHtcj j 08 dzO
1 Juv [t | ZOHd®BJeMCIONS B 8E0MHE&ONMC .

Hayunmi PYKOBOAUTE®EIIH : YUa x a uyéuntar e Ha 1 epomman k HOp
BrCmMe # KBalMPUKAaULUOHHOMHU KaTeropwuuwu, MBOY COILI
B paborte pas3palOoTaHB MNPHUHUUNUAID HOB M/OG® B
mIu(GoOBaAaNTBLHBX HTEHT C JTOKAaldbHBM PacHolloXeHUHEe:
nTeMeHTaMu, obOecneyunBalwMmMUe CcyIODecTBEHHOEe IIOB
TakKXe CHHUXeHUE cebOectToumMmocTu obOpabdboTkKmU.
JONMOMNHUTENbhHO BBEJEHAa UHHORAHUBERXSI TUADAZ
HMHCTpPYMEHTOB B BuUAEe Kod>bppmumeunrta GopmMbe albpa
Ha TE-X"KH@KOMHUYECKHE OKa3aTendAuw TeXHONTOruu ado

téort o1 fvse R rRuwfrr Ll orrRr frodréd miffridad
AR RUTILS wrhduwYR b rtrf3vysofnr

{t OMMBR d dz® dfj @ tP'dzH o 50 dzO
[1Juv v % J&ZOHdBdEens Ov sB&OMHEONNE. I &
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HaydyHusid PpPYyKOBOIHUTEIH: Uy Bmaudie # Kep aswdnak adlQpmw
buszsuku wuw MatTemMaTurkiloxkMb®Y COII Nl 1.

B pabdoTe BHRHIPpPAHEBHY BHHX ITHMBSXHOITIOT HYE CKHUX MEC

OUITHUHIPORB C BHYTDPCHHUMH me pe MblYK a MH . Ha 0
ycoBCpme HCTBOBAaAaHa c X¢€ Ma paaunaildbHOT O B bIJaasB
BbhlJAaBJIUBAHMKIA. BremonanHne Ha CpaBPHUW MECIIOHI®SSB OB HEH

Cyme cTBYWMUX ®H paszpaboTaHHBX METO/JOB nonyd
nepeMbYKaMu.

g4l SARICI(IIRWRN A1 [ dURSHDR tRU | [ 3
vltédllriyRrRC

VJrersArRc 1. RlIv[r[[Jrsvué] ?131 "wRuvU[ ]

tor1tosfusd gtovr 1L Cfrsuvt{ItrRILT O
[drOodgzS Rdz v ] ZOHd BJtetse d Y

11 € dzoffy

Hayuyuumi PYKOBOJOZHUTE€IhH : KKunanpsrmogosB AnexcaHap "
ynpaBuneHusa OBuXYyIgu Mdklas WoCoYs eMI'tTaym mu"m. H. O. ba

Mlenprw wHccIHegaOBaAaTENIbCKOMH pabdorT B S BIAEeTC S
JaHBEBB >1€KTpPOIOpPHUBOL cnocobeH NoJgxXepxXHUBAaTHh
3aBUCUMMOCTHU OT HATpPy3KHU U KOHOGUTYpPaAaUUHU JBHUTI
NpUMEe HE HU € . B Hadyaule pabdorTBh 0 bl npoBeaeéHx
HauwaAydmum cmomopoo@®iaewerre itBisan m moxgoO0OpaHB TOaIXO0I
COPOEKTHUPOBAaHa " cobpawHa 3N EeKTpHUYECKaH c X
ynpaBleHU H OBUTaAaTelneM HCNONb3yeTCcCH4 naiartado
ocymecTtTBunseTrcsa ¢ nomombsountliMdMpcufiaanaosgpsrsd
0 b a NpouU3BEIECHa pabdborTa m o HCCIA€eanOoOBAaHUIW I
BpaimeHHTSI Baima. [IpouszBegeHO CpPaBHEHUE cyime
peryinTupoOBaHUH nmoagaBaeMOH MOIHOCTH HaH g slir
(NpomnmopUMETEITPHWA b HBH) peryansTtop, noago0paHBH
Ans Tor o, 4yTO0OO0OBK yOemuThcsa B paboTocmocoOHC
Yyr170BOH CKOpPOCTH C MNOMOIIbW KOMNObIWTEPHONWU MNpo
CUMM@Ee ynpaBleHHUEM JNTWOBNM HYI€eKTpoOABUTAaTENIEM T
paborTe.

trRuf sfttrsARR 1 O0IRLIOGAR[IVVIB wRuBU[[Z [ [ U
611 ot oud I veaf JIRCM OV LS Of?213m RYS (LT

stC o O ¢ @EsSds@igg D dzO
11 [ Ss®aAs502 §ud IKRCEOMM

Hayuusidi pykoBoOauTEIDb :: ABle y a p noekHoup K OTHECXTHAMHUTEUCHK |
npodpeeccMPpTY wbwa.y ME.HD.
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UccnenoBaub OCOOEHHOCTH KOpPpPEeKIHUHU HUHEDPI
COHOYTHHEKOB BX CUucTeM ¢ DOMOIbIKW alTlToOpWMMMET KB H
noaxoan, MO3BOJSA WIU UK MOBBCHUTH TOYHOCTH H a B
AaHOMAaNlbHBX HU3MEpPEeHHUHU NpPpHU BOCCTAaHOBIEHHUHU HUHC(G

Y [rersArRec 2. 1i{RIJT1Z JTRIVTUGARR, HU
R1 IR OARR

TRt {CJrsut{fUrmdr RY[ 45 RUSE S [OtUVIRRSC
) sftse sduddzd [ 502 dss dy
11 [ Csdz0 ©13BD ¢ d&zoff

3 paboTaHo, M3TOTOBIECHDO u MCIHOBITaHO
TeEeKTpPOMEXaHHUUYECKOT O akcenepoMeTDpa.
MOCTH " 3aXUT acerT K P AaHCCHBBECWC O S B € T @ JI HOOT.
€ M€ HHBM JOCTHINXE HUEC M B KaXJIoM u 3 T
poMeTpa YypoBHSI y@xépenpnmnsas +8, 4 @.apnaBozooracd
bl Gy H K WIOpHIAHJIBMHIAUSAA 1 b Ha 1 DI € KT P UUYSCRIT B
HHU I u mapamMeTDpBH ycTpouCcCTBa. Bo3 Mo k¢
pexXaeHUE u 3amMUT a obopynoBaHUSHA 0T
OHHOTO HU KOCMHUUYECKOro oOOpymToBaHUSH.

® N 0 ®» o m 2
"o o0 R M O
= 0 0 s 6 @O w R
g oo o oT T
HE< 9 & 0w o o ®
N 0 o @ ot O w

SIS

1 JrersArRc 3. RUAJUTOAR[1I1 31 HRHBU
Ru(]J[(s{[JUlRSOARR

tatosfuvsd toudfrrrfrrndes «
Il Z3YRue[RU[[?1 3M [ U[ B & Rul
dRUU[ [ 3

#OdsMtsdzj deC 5 [ B3 Isted?2 ¢ dzj S jodu
[Jv ez dEeEsf 5o @0 ¢ dczOMM

Reuv[ |3
{121l

Hayuuawsit pyxoBoanurteasb: JHooemrop Mpemin nHiwexokmaxe BHK
3aBeaywmero xKadpeagpoiw MUY3 mo Hayuwmo#h paborTe,

B HacToOoOsmee BpeMsS BBHBYUCIHUTEAIbHBE CeEeTH MU
IesATEeNnNbHOCTH YyeaT0BEKa, B T OM YHCIe B 1|
3 paBOOXpPaHEeHMUHU, OOYUYeHHUU U Ip.

N3 cymecTBYKWMAX CETEBBHX TEXHOITOTHIH, H a
BHYUCITHUTEITh HEE ceTH, BBCOKHM TpeOOBaAaHUSLAM
ynpaBlIsieMOCTH, KadyecTBY OOCHTyXUBAaHUUSI, Ma c m’
NOTHO OTBeyaweMedxaBRror Fms«c Et hernet, Gi gat
(maAeEX HONTOTHUHU «cemMencTtTBa»» Ethernet).

BMecte ¢ TewMm, GOYHKUOUHMOHUPOBAaHMUE BBHBHYUCIUT E
Ha OCHOBE TEeEeXHONTOTHUHN «cewmMeinncTtBa»» EpdzxeormeHaqr

pona nedpexkTOB ammapaTHBX CpPEOACTBECIKAWEHIHH OW
a WBKOMUOOK, BHOCHUMBX TMNOIbB3O0BATECISIMU.
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B measax obOecmnmeueHHUSd BECOKOHMH TroOTOBHOCTMUH

KaX HMX DHDKCcOJIAyaTalWmMEeXKIMaH UI3PORIETILY P AT HOC
B NpOBEAEC HHOM MmcclnieanoBaHUHU npeagnosixeHDO
U CIUTZ CEIIOb H BIX CETHAaX OprasHnmuns3 o0BaThb 3 a cC4uUceT (1
rHOCTHUPOBAaHUIH

B cocTaB yKa3aHHOHW pachnpenelileHHOWBBRCT @M
NepPpTHYKW CHCTEMY (Ha OCHOBS®E He HpoOHHOH c
€ KTOB, B O3 HHKA AU X B BBIY U CJIUTTCIOb H BIX ceT da
B pamMmkax @mpoBeIEeHHOINO HUCCIEIOBAaHUSL OTMEHY
X0Ja NO3FGINE XHOBECEKYW TOTOBHOCTSHB BBYHC
pPpaTUTh BpPEeMsSI HUX BOCCTAaHOBIECHIU I

tosfusd rRUASTS JARRMNMNZ B8 wfHotdwsnltf 3 1] C
RYUVY[1RC Yt 1toffRrRtULIPULRC

l1J2Mm ROOdz ¢ dzOIstsdz’ § 9 dy
11 ozt sdz@298, 11 ¢ d&z0Mmfm

Yy HBU pyklbaBBongousr el@ppu:ii Hu xk omae B uu, 3aMECTHUT
94 HOMU paborTe, JOKTOTP TE€XHHUUYECKIHX H-A Yy K,
TOMaAaTUu4Ye€CKHUE HUHOPOPMaULHMOHHBE CHUCTE®EMB"

YVayume HHUE OpraHu“Wui3anuu yaueOHOT O OIpPOILECC a3
A IOHMUMUO M3 CaMBX BaxXHBX 3ajgaudu MuHHUCTEpPCTHSB
YUTENb HO yAYy4YWUT b KadyecTBDO ypPOKOB uH DO
TYyODNHEee€e HM3ydY€HHEe TMNporpaMMHUpPOBAaHUSA AIAd I
JHYaeTCc A0 HBJI aCifoHB T1 @ ® Pi M bl , obyuyawmmei! g3bKy Pa
yeOHOMW mporpamme mkona Poccumu.

[InaTtTdopma CoOxepkKHUT: TEeOopHulo, ONpaKTHUUYECKH
TPONIBb YUHTENSN 3a BBHNOJIHEHMHUEM 3axlaHUU Yy
MOXBMKWRGOHBHSATD MNODTAaNHBE 3ajgaHUA, CBepsLgsAd B
CeronHsdg Ha yYypokax HUHPOpPMAaTHUKHU YUHUTEITW 0P
Ka nOporpaMMHUpOBAaHUSIHA, OJHAaKO YYE€HMHUKY HaME
K€ HUHGOODpPMa IcUpK® 3Hya 3caakipreemn UM b H OB OE€ 3 Ha HUE
ocTuUT pabboTy yduUTEIdH. Ans oO0yuyeHHUSA 493 BK)
ObsICHEHHUSA HUX Ha3HadYeHUH, BCE, 4YTO HamJo,
HO MOMEHTA aJlbHOUBEHPHYM) C NMaaIKEe poupa 1y HUI U 1Te
b M3 y4Y€HUSH. PesynbpTaTbh YyYy4yYyeHHUKOB Oyny
., a H»TO B3HAYMUT, HYTO OH CMOXEeT HabIW]
M OBCTpPO NPOBMPAITGI Pe3MUBGTa Tne HpmmeérT

ycTpoMcTBO KOMIOHUISATOP, Onaropngaps

(3 2

H bI € KOMIbB KOT € P bI HC 6y,[[yT 3 aBHUHUCarThb

111
o cmocobO mpoBeAEeHHUSN YyYypoKa HEe TMmMO3BOIS
c
H

—N o XN & 4 g
CN O ®Z OR OO
W oo R ooo o

MOXHOHUHaAaNpUMEpP, MNOCTAaAaBHUTDH BpPpEMEHHDEHD
pedTHMHT YyYYeHHUKOB @NO pe3yilIbTaTaM 3a:
, ODKOHOMS BpeMs Ha MHOXecTBe (akToOpoOoOB

i
(&

K

LidarRyresrRr IUigdr T ot off L1l T osruvd LA

ststesB 8o O [ [CdElY tod jdaddzO
11 Jozl sdz@51%,11 ¢ &zOMm
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HaydyHuHbsid pPYyYKOBOIHUTEIIBH: [MTaormpeorrsi,H MY wWw.p eH.un

B pa60Te N CIIOJIDb 3 0B aHBbI BO3 MOXHOCTH mpor

BHU3YyalMbpHEOATCOT a BAT € HU S T padukoB GYHKIOIHUNHU paisIdTHU
LabVIEW-5 T 0 1 o crrpyandHubmiie ¢ K ©¥ i P € JBaCKI IpOoOpe HCH bIHXKa OhOy pHOKMI U

(o)

< O O MM

=Y = = e |
o8 xo

Ha
K a

ITp
n 3
JqJ U
n C

0OT
pa
I u

I o

I p

C
A

S <

o = S

p
3
1
B

3

€

T Yy II HBI PIGEN) - | caMOCTOATC ECIObHOT O U3 yd€C HHUHA B CT

BB YWII O BIE A, HaXxXo /s meyidc 3 HOx) xp v BuoHIM H B
AaHHUYE HHOH Aaprym®@¥-,;T a MU HEMONb MOBAHUEM OIS
HUYHONW GYHKIHUH. TaxuMmM o0Opa3s3om, npeagcTasB.]

mu MC 4 IIO3 Ha K OMM UITUbCCJHMEC HCH OOFCOH OMBHATMEC I' p U P O B 4 H U 4
MCE HT a MH u 3 Kyp¢CcCa BB CIIEC H MaTeEMaTHdKHU.

CswlrtrRIpruof? v vevt Bsavl [ 1/ Cc Rua[ [T
rendtfoArRE 1 JRruvzrmuaec Y Jlrtmy Jueur s

stflss yjdSts 1 Bflsted?2 | zOHdBdtese dy
fdyj2 1RrRU 12zGC, 11 ¢ &OfmM

yHBHU pykoBoKpmdéeintHuxdanme s u, 3aMecTHUTENab
enp3a WHUY

PaszpaboTano ycTpoHcCcTBO aOa149 HUCCIEeTOBaHUS: A
HIOWI HeﬁCTBHﬂ OCHOBAaH-H H a U3 MEC HC HU U U HTC
YV4eHHUSI MNpHU HaAaHaMYWam3 ¢ ceupropMp aividpia ¢c bmBBH WM& M)
nHiaMH KOHTA aKT a A B Yy X OO U HAaKOBBX OUWITUWUHIPOB
nTeanyemMoro oO0OBEeKTa.

[Ty gy ok M3 ITydYeHUH MO CJ €-i0 BROTJERIb H O U JITW H AKX PO, 1 |
aXa‘fie Nbo, T b2 WMuUDMBHEHAMAaEeT HaAa GoToperumcTpart
M€ M€ H bl 371 €eMeHT BH, ocymecTRBIJ S IOIUE OIpoOCTYP
MHIpPpBHB ¢ IeMEeHTaMHu MOIEHTHUIYHB APYT IpyTr
EpPXHOCTH CONpPHUKAacCcawWTCSA ¢ JOABHUXymuUMcsa o00%Bbe
[Tlapame ypTpolicTBa W HDlIeMeHTHas 060a3a MOTYT
AaBUCUMOCTHU OT pemaeMBX 3ajgad.
CKOHCTpYyHUpPOBAaH OHDKCcCOHEepUMEHTAallIbHBH 00pa3serl
IlaraeMoro TEXHHUUYECKOTO pemeHHUSN OAJII U3 ME

s{N?duvrt1v3r ruvrR R uvrfJrsfffuviRrRsdARC. wuU{

11 oe1 Jeu? s[f120uvrt13M U B.
djdzdSCse [ drOddz [dzjetsady
11 Jez € tsdz@08&, 11 ¢ dzOMmMm

Henp: paspadopKap KOME@ HTP UITO0XKE HHUS ¢ 3 adH I
AKTyananbHOCT®SD: JaHHampampmer pe mMa3 dBBIBO®THT
JOMAaMmMHET O MNMONTHbh3 OBAaHUSHA.

Pemae MBIE 3agadu ;.

1) Co3nmaHnue coOenMHEHUSI MEXAYy KOMIOBDBIWOTEDPOM
2) Obecmeuenune Oe3oOoOmMmacHOW mepemxgadyud JaHH B
3) Co3nmxaHnue BO3MOXHOCTMU apvaud ouT adTak3 acM UT €Ki CHTI
4) Co3nmganume ynobOHOTO WMHTepdehca naasg NTOIb
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Me ToOonX B W THPEWIESIMXBl : 3 KBC I € p M M€ HT a co3gmgaerTc4
KOTOpOoO#W Oynmer TecTHpPpPOBAaTbhCsSI MNporpammma, ek
nepengadyd MEMKHIWBXNIOJIb3 O0OBaTeElIeM H cCepBEeEpOM.
B3aMMOJICHCTBOBATH HEe TOIbEKO C batinamMu pa3sun
peanu3zoBaHHBX ¢ noMombw SQL wuwuw NoSQL.

BeiB o g : B pe3ynsrTarcte, B nNporpamsmme Oynyr
mudbpoBaHUSH, obOecmeunBawmmume Oe3O0OmMacHOCTSH JaH
of1LdtRrRUf sdTT s RHMI VIoJdJerrerire (1o VPtRIT

s{IT{VRrRrR tfu-fuwfdlr])

letsxqgtsac) Sfl"_leZCfW ¢ dzls ts dzts © dzO
[1Juv ZSCRHEO [ sMS 5o M OW OBAEAFASA , ¢ dzO fipf

Hawawsii pykoBonwurte Humxn dlep.rme.BH .IQp nsia nadempeoiis U
nNo HayuyuHOH paoorthea,y MMBIY wuwm. H. O.

O6bpeKkTOM HCCIegJOBAaHUSH S BIsAETCH He 0o b I
MypaBbesB, CHNOCOOHBX (GYHKLHMUOHUPOBATHL B Kawuec
Ifenbrto pabdboTBhs A BJS EUTTCMIO Bp a3 prnapdboOrTpkaaM MIHIBIXO PC P ¢
bpexTUBHOro B3aumMogeuwcrBus poOOTOB B KOIIE
OcHOBHBE pe3ynbTaTh padoOTH 3aKiIWYalwWTCsI B
1. boinu nmocrTppypamb pOWOT®3 TaH KOIJIEKTHUB JaHH
2. Ha ocHOBe aHalHu3a PYUSBAHBRY OMIE X € M P GNB @ H T .
3. Co3nanHa cucTeMa BUPTYaldbHOMHN HUMUTAaNHUU KOI

V{rersArRc 4. v ouvsfrfsrRr vrmi ][
IVt frsuvrRt L1 O1LRR
RItIRY I JreCuflrrsvt {111 3YRU] RURPPYT BB
fTULRSOARJ L1 IM HREHU[{

o1l ot oA Lt offvgElIfrse vitolfr1iRrRC VoS8

}{ wuvuUswv
MOdzls j 3 tetse oQtelsj s { d dzOIstse d Yy
111 Juv ] ttess ! ¥8 'S deQdrdy

Hayusnwsit pyskioBl®OmmrE e AHToH Baarwpwyu pMIBTuY , n MEnmwe
kadenp.a HUVY4

B paodorTe npeacTaBIEH NTpPOEKT Yy C T POOTUBCETTB a §
3alaHDYIlB30BaTeleM IIAOILEyKBMBTHMEH AOT K € 1T0BE
COCTYaCBT pO MW CTBa BKIW0Y € H b €3 03 JEEpPKETIPEUHUNEEC K H H
MUKpPOKOHTQP O JUEbp.a YuI OJOBHHOTEA TKEpP € YICI ®E HHI@® B MITOK B Y O B [
JOMOIJHHEXE JUB3HM € HE€ H U U KOHYCPY®Il®I MWB O BR BMO J HO
aHaToOrl ®P: OCKHI&EH aT K a-K alHIRd® IPDac,H OKBJIEIOW € X Honor muu R
4 0 O HO NO3BOJSET 3TAaMKOIKE TOTAKIPMHIBAAOTHBH bl M cmoco
HE 0 O M b MYy IOC TH OM MMOK@ T a ®BGITHH O KB Aadu(Pu HIHMIPEOM aTHM]
CBOMU HYXJB. M®OKE [T O HpcaTOBOOT a T b OT TIPDMOIN K INJO 61 H HCOEH
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T a I OCBS IlE HAa HcCcCiaeaoBaHUIW OKHUCIHUT E
0B 97 €KTpPOHHOH anmaparTtype. Ncmomouansp 3 c
JCTBE DIJ eKT P O-HOHCOHAO Baam IJAJPHAPIOyBpoby, 4 HMEHT bC T
HHOIH anmaparTtypBsl. CurHansHBE canomu,
oo I IOT CsSA-3 @3 €edeApBpaABEd HDNEKTPONPOBOJTHOCT !
M e-31 @3¢ Hb BBCOKOTIO KO3 dduumue HTa TpealchCHEHIKE
aKUMUHN MegecogepXalluXx OHDIEMEHTOB DJ3IEKTDPOHH
YyY4HBX 3apjgadu, BBHABIEHMUSA MNpoImeccoOos, IPOTEK A
OKpYyXarmwiue aTMochPepoi. 1T BOHQSL TONHE I padbomw
MBHHE CBOWHCTBAa CIOEB MEIAHM U MeJe€COaeDpxKRaIl
BpPEMEHHBE JHUAaTHOCTHUUYECKHUE HUHCTPYMEHTSH 103
JHUATHOCTHUKY pabdouwux NOBEPXHOCTE®E€H. Me 1 0
€eCcCmneyYuBaKWTO PBOBLCTOBK YHIO TCOKH HOC T b M3 M€ P € HHU U . I
OYHHUT B npomeccs paj3pylleHHH HOBEpPXHOCTITH
OpMUpPOBATH PEeKHCME@HHRAAWMBMHUKWO M€ U B B BIC
OM3BOACTBE OHDIEKTPOHHOMW amnmnmapaTtTypsBHl.
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11 { DS @O0t d dz@, teks® O¢ dzOMmMm

YyY4HBUA pykKoBoOaAUTRmMarxu MOnpuonB nAuH, T ovHH He Bbap ,ma MEB T
b. . 1YV4

B pabotTasaTppaucB a 10T C 4 TEXHOITOT HUUYECCKHE acm
es3epHoro YIIY cTtTaHka B cOBpeMeHHOHW mabopart
O KOHCTpPYKIUHA U ycTpoucTRBaA ynpaBJleH S . T
TroTOBIECHHUA P as3xXi ¥ YIHEBIXa JI Q1B Y MCE P WBI O P O M H a H
OMBIMIE HHOCTH
HTpPalbHOMW YacCThO aBTOMATHU3UPOBAHHOTO CTart
OoTamwMmMUMA HAaAa OCHOTEBE OC Linux. B KagecrTBeE
nraTtenu Ne mal 73.Mm oCKrHA0OHCOTKb MIIMOEIIEKTJI KBUOE H M I K 1 O K
THU I8 HAaCTpPOWKHU WM MNepenadyud MHNapamMeTpPpOB 1e
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PMaMEh HBIE HCCIEJGRaBPAS ecnpoamke me pw oib/08 e pc
) c O®moo@@Hizl,y ama te puHc kKo mimmursel MIsluls IR
e dlulmnkcle tie I nt el Z17W, Comepiar uVeo e aim el
b) . NUccnenoeapexpumpcpp 68 a mwuallpPolr eacoc odp. 26(
ectTupoBaun me Qie®A6Ah EXe¢rmeepaTypso HODpoIec
KHUBATHC 4 c no Piyd ® MHPpVMoma mvem . oBR bip ed3yynse:
JT0XeEe Ha BPOCSIaIJHW3WA LWL T € MBI O X JTaxXAeHHUS AIsA ¢o0
e M.
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Youe3z 1o 1o ftodrtcri3m RLUTRsOU[T dm
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H Bl U PYKOBOJIHUTECIb : ConoBpgaeunc Bamgrgmum @ 1
nywomer amok ypoapoime, MITY mwm. H. D. baywm:

€ 15 pad®i3rpa HHAE 9acoB H a raszopaspsadHBX

aboTKe®E ycTpoucTBa DI U3 MEepeHU: T e KYyIe
IoIue oOoTOoOOpaxeHUH TEeKymeTr o M€ CsaIa u r O
MHUTHB HOBBE M CTapbe TEXHOIOTHUHU, KOT O P bl

MHHPW annapartypsl. Pabora Hang OpoeKTOM IO:
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5
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€EKTpPOHHUKE . TakXke BHUMAaHHUE YyAEITEHO O5pT OH
THY€CKHKX measax. Nubpopmanus B BHUJIE uuod
KaTOpPEGBMHBAKBPANKOpPNONYyCE YacoB. YerpoicTB
KaK Tras3opaspsITHBE HUHIHKATOPH TpeoOYyIWT H
HUuga OB coOOpaH UMNODYJIbCHBHN MNMOBSBHIMAa MUK 1P
B 200 B.roldpsxeHuomgoMabpopManmuUMU HUCTOITDb I3 (
Kalud. B xauecTBe ynpasBIaAEIeIITM Y3HBIGHH a1 € ik
niait, OIS MOOYEPENHBBOOKEP®IKSB FOME® UG T A O

na WMHGOpPpMaIU UM HACINOOPIAb33PYSICATHCHHX 4YIEUT(BPPOEB brX U H |

o oo

a MII a .

A

179 BBoOJOga MUHPOpPpMAamUHU HAa KOoOpHmyce YyYCTDpPpOIHCHT

ctTpocTBa OyageTr ocymecTBIATHCAS oT cieTH0 nlelfp
epe3 anantep Ha 12 B.

oluf1yf13 sfuuttd rrevor AR VLV ILSL TI1RUIT R
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VtolJ iR 8 AL SsARLB [H#AR[ [ 1T OAD
{ OME ¢ dcdzj MOt dcdzj CMOGHtEe d
11 JuOEd0dzn ¢ O f Uas z@z80ic dzZD¥ € dzO
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Yy 4 H bl U PYKOBOXIHUTECINADH : 3 y#HukKoB Bacunui Bacwuj
pa3oBaHusn, bBracyxmaumskc,k alsh OuYn e He pHa g mK o ada Ne

B pabore paccMaTpuBaeTCsa aBTOHOMHBHNH KOH?1
paBaneHus ¢ GYHKODHUEeW ocunumanorpada. Yecrpoiu
Ay s PMAOHHTMAT,0 C O € A M HE HEBI&K NI MIOK@EHECIT® O KMAa HaIla

ecneyunuBawImer o AaBTOHOMHOCTHB npu HCHOONTb3 O
bopManmumu HCOHONb3YETECH MUK P O B@H TYpCOTJIpJoeHpc T A
bopMmHEHAUMMYNDNaeT OTAEIbHas NOioartp@MBEp CAtIMPY
EKTpPOHHBMN myn (cuUTHAaJIXI C KOTOPOTO CUYHUTTBHBaA
T-Mm®J UME P HBH AKKYMYJISTOD. Tak K e oI A c 6
NOJb3O0OBAaHB OTHIEIAbHBEC, AaBTOHOMHBE JdaT4YHUKIH
HOE€E YyYyCTpoOHCTBO MOXEeT OBTbB HUCHOHDOITHB3O0BAaHO ]
OpyAoOBaHHUSN B PpPEXUME peanTbHOTO BPEMEHH TMNpH

1ot ¢zduv1 38 J3efulfrt
sdB3dtedzse 1 S dlO ¢ delstsdetso d y
11 JozEsdz@e, =~ 11 € dzOMmMm

y4d4HBU pyxk@OyBxoonmpkrein1 pBnagumup AHOIpeeBHU, IIpe
pas3oBaHUA, rbIOY "Bopob6bbpeBbs T OpHEH"

B paborTe npeacTaBIiIeH napalIloT HBH BBCOT
OTBETCTBYIWIUM TpeOOBaHUNUAM o 6es3zomacHOC
HOJ HEHOMUHA okasHer ponnepa ATmegal32u4d4 c-Paura
KyMyasToOpa. Hn s BBYMUCIECHUH JaBleHUS ucam
aliBepoB ynpaBiaeHHUSN cer MeHTHBsM OXK HERE c cgese
ructTpbe 74HCS595D. dlppspraMBEROBGROEMEpPp A NP O U3
B xa6eas, TaKXe HAa @NDinaTe YCTAaHOBIEH KOHT
rotToBleHa Ha ¢pes3epHOM cTaHnke ¢ YIIYV, DI
T0BUSAX H a nnarty HaHE C eKHma 3YacImMpTOHAACAT B @ a SCJIO!
GUUOUUTHBX M HE JOPOTrMX KOMIOHEHTOB, 4T O O
aBHEHMHUHU C aHalloTlraM¥u. B xone pabGoTse ObBIH
T0BHUSA X B KadyecTBE®e nyoOnupyitwmer o BIOBT COOMT. O N
3 paboTuuKkoM npuobop-anaeaplegmMeag KepepwWEUDATpa
O0oOTOTEXHUKOMH.

Y [rersArRc 5. wrRuvU[ [ Z [J1101JUSR R1A
RUIT Ol L1URC

AtToArRLVLOC wrREBULS O vITOl[1RC I LA e ][]
R JuvafrrrRIGLRC trrvf2uou U ~YyyddREA 019

ydRidtejo Rd W ¢dzj SMOdHEEO dy
fi1fefz 1] sMS o MC O ) ©ee@f§!, 9 ¢ dzOff

basa Ja HHBX «MabopmManmumoHHEaH cCUucCTEMa y 1 |
CneXUuBaHUS pPe3yabTaToB bytTb6o0oanprHOT O 9ye MIIV
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CHOpPTHUBYHOBEAMM ,KJIp € T HOHAaIbHBM HU B TOM uyuncine ¢en
U CaMHUX HUIPOKOBEB.
C mcnonsr30BaHHUEM MNDPOITYKTAa MONXHO OTCIE€XH ]

MECTO HUX MONpOBEAEHUS A, cocTaB KOMAaHJI HU HUX TPpeE
OcuHoBHaAH Q@ TBC MOTBEBMB 3aKlIUYaeTecd B yIopc
cucTeMaTu3zanumum pabdboOTH NmMo nNpoBeageHHUWW GYyTOOISH
[IlporpaMMHBNA NONpPOXYKT THOpeacTaBIaseT cobOo# O

Access.

gReU[ [ o) [y 01 RC [t oyxEL [wd surdzm
v my ] Bl R

ledzddzeC ddz [ drOddz { S sdzOj 9 dy
11 [DCBdzA 531 §geliso dC O OC dzOMMm

B OJaHHOMU HcclleagoBaTeEenbCKOTMH paborTe paccr
GbpyKkTOB HAa KOHBEMWEpPHOM IIp O U 3TBEOXIHCOTIBOET HHHA. olkpHoc
aHa us3 n3o00paxeHHUH 00BEeKTORB u o Ompe e Je
onpenenseT paKTHUUYECKOE COCTOSHHUE OoOOBeKTa WU
noag BBHOOpPKY HUIHU Xe HET.

B xXxome mpoBeITeHHUSN O KGINOP AIMCOMBTSAJEHIDO Ho Ouyauce-
Ha mnpumepe Gportorpacduit GpyKTOB Ppa3 ITUYHONU cI
ITpHEWmWEM CHCTEMAa pPacOHO3HAaAaHUSNS NPOMU3BOAHITA

)=
[

onpenensigia COOTBETCTBHUE NapafleBpaBIMOBbBEeKTa
Hanuwnas pabGoTa uwMeeT mNTOoOJX CcOoOO0OOWH MHmMOTEeHIODHAaAI]

paboTammero aJropurTMa OHNOKa3 aHa BO3MOXHOCTH
pexumMe ©O6e3 NDpsIMOTro ydyacTuUss B HEM 4YeIOBEKa.
HNOJTYUYEHHOTO pe3yanbTarta BO3 MOXHDO CO31aHUEeE
AaBTOMAaTHYECKOM pexXHUME CMOXET HE€e TOJIbKO TMpOoOH
C HHUMHU OINpegeNeHHBE MaHWUNDYIJISNULUHU.

tort o1 fuvsed It f1toff3 I fuwvtfr1LRC s0tu3

Reb [T 2?21 [l orvwuudy L LArRE fOZRULLLL 1T TURC

ROOMse ( sd30dz ¢dzj CMjdody
11 {egSsdiz@ 54 ddd. r. fe, 4§08 dONMO

HaydyHBH pPYKOBOIHUTECIH: borauwesa Tartsesanua IlerTj
Ne3 54 wuwmKa plo Mme B a

HaHHas+4 paborTa I OCB S IEPHAAM M b & NP ® @ MM P T bl
PCKOXO3AHCTBEHHOTIO MNONS C HUCHODONb3O0BAaHUENVN
[IpenmMmeToM HMcclIeagoOBaHMUSN ABIsSEeTCSHA TOUHOE
aKTyalbhpHEBX TEXHOIOT UH C 0B D € MeaHBHIOECHTHMA. 3 /Bimsn
0 x
u
bu

o

¢

=
QO W

OUICWIMOOT b B B @ p O BBIE KapTBhs NONTEH.

bpoBas KapTa nmoJdeuw mpeacTaBIAET coboi
YyeCcCKOM BHJAE HAa HKpaHe KOMIObITEpPpa U TakK
a  HHNnIqazx Imoi4da n ero XapaxKTEpHUuCTHUK aAaIX.

Ha OCHOBAaHUU BBHIIC M3 JBKHEEHAHOIINA b ¢ (UNOPPOM YKITHAD: C
HcCHmoONb30BaHUE NUDPPOBOMN KapThs CEITbCKOXO3SIHCT

=]
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Hn s OJOCTHUIXE HU 4 HNocCTaBIeHHOH Heinu M3 YydeH
MmUHHOTO 3peHus OpenCV, IpUMEHAETCAI CBEPTO
obBlOnunoTeEeKa Ker as UCNONb3yeTcHs K a K B BIC O
UHPpPOHHBX Ce€TE€Hu. Keras mwmamumucan Ha Python u
PTBH HMUCHONb3yWTCSA OecHNUITOTHBE TEXHOITOTI UHU.
pe3synprTaTte pabdboTh HaJl NHEOECPTBMECEUHOBAHDP
aMMHOe obOecnedyeHHUEe AN NHNOCTpoeHHUSA LUOT
€EHHBE BO BpeMs pa0boorapb 3HOABAA TIbP OBE KCTEQNMB SLMKOO)
€T €eHHUsS MNilomagud MUCHDOITbI3YyecMBNEMENMEOA®B O B
raos3a ypoxasfg, OIS OLEHKHU COCTOSHHUHN NmOCERB
[IpeumMmymecTBOM HHUPPOBBX KapT MHNoleHhd sSBIAE
MOXHOCTDB ONEpPAaTUBHONU KOPPEKTHUPOBKH.
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toryt o Jusd 3L rfc toed L1 o) o1 rRo JL1f3o0ssudpf,] RRw
VJrevyprove rfc YJfJouyriRrRe RUAJESOARR, T[T [(1RC
HUOURMBURSR
skLdzjyse [ drOdd [ dRrR0O2dse dy
L1 J{ardp j dzj t5dzOY M & SdE@ ¢ dAOEMENL

w

Hayunmin PYKOBOJIHUTE®EIIH : Kys3 maageauiMurpanp aVax®
“Konrtep 3O xkHeompoercucu T e x

Bnocnenunee Bpe M4 uager aKTHUBHOE MOBCEME
pacno3HaBaHUHIA 00BEeKTORB, T aKHMX K a K CHUCTE€ MBI
obecnmeueHus ©Oe30mMacHOCTH, pacnmo3HaBaHUSI HO
TPEKHHTAa Pas3O0BI.dIHBX O00BEKT

[TosToMy B pas3HBX CeKTOoOpax 9 KOHOMUKH a
pacno3HaBaHUA O0O0Opas3oB. DO9TO0O MWMO3BOINISAET aBTOME?¢
TpaHCIS UM, npomeccs MOHHUTOpPHUHT a, 9T O HeEe o
NOoOCTynamwMOP Ma T U H.

Ile 1 b 10 JaHHOIMH pabdorTH ABISEeTC 4 HamucaHiH:d

nogcueTrTa KoJdluWuecTBAa O0O0OBeKTOB (nwapei) K a
npoimebcpcacdl o0oT KM Yy XK€ 3 amNMUCaHHOTO BHUOEO.
1)U3 yuyuTh CcymecTBYIWIUE peuieHUSI,
22HafitTu cpeacTBAa @TaBPECHMHWMB al[&IUA ;I O
Y[flogro6paTh ONTHUMAaIbHBH CcOHOoOCO0O pemeHHUST MNMOCTa

4) Ha OCHOBAaHMUU MNONYUeEeHHBX JaHHBX, ,Haplculcaakrise
NocCTaBIEeHHYO 3ajgady.
MeTtTonuueckoe pe e HUE NoOCTaBIEHHBX 3apgadu

UHwapn uu (cTarTei, JOKYMEeHTalOlHuHU pas3 i IuYHEBX 0
pemeunune, uyTtTo IO O6yner HamumcaHO ¢ HUCHODONIb3 OBaA
13 BIK € Pyt hon, T a K K a K o o 3 TUM bubnanuortexa

AJOKYMCHTalIEPWwID BU npum

J1votorp iR JRAG 10 RYJIT OV RR fofodugdf 1
10t "dzdS s [dROdd REBEOdY
11 [vOEd30dzlmC Ow ddey’j B0 dzD¥ ¢ 626 fipf)
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HHasid HaydYHas pabdboTa MmMOCBsAMEHAa CO3QaHHUHK

oJjlBkoHCAa, mMWO3 B OIS IPEOTPOa KHCAHXUOU WITHBI] OH a4 €WI30 B € K a

T C 4 OOTHOHWU U3 CaMBX M3 YyYUYEHHBX 3ajgay B
aXeHHuiMm, KOMIOB KT € P HOE 3 peHHUEeE, OmomMeTp
HHUE HUHTEIIJIEeKTYaITbUH bIUX KCOMHCTTpPeOMI IO €13 00CHTayCHAO.
a0 MeToOon, OCHOBAaHHBHU Ha mnpeobOpaszoBaHU
03BONSSET OBCTpPO W € MNOCTOSHHOMHN CKOPpOGCHT
paboTs SABISETCH Ha i ¥ cCa HNIW H UIIMpaOITr'bPHAOM ME
TBOM JTOXHBX cpabaTbsBaHUKU oOoOHONpenemansTsh
yIOTCSA MNOpPpHU3 HAKMUA, onucasnHuHse Bumomoun wu [
T C i JOCTOMUHCTRBa U HeJAOoOCKADHRA ©®KE OIK
ocTbhb OOHapyXeHHUS ITHIAa Pe3 KO MmanxgaerT
THOH peanlus3 anuu JE€eTEeKTHUpPOBATH 1410
4T O B 3HaAa4YUTENnNbHOH MeEDpe 3 a T POYBJAHHSIUEET
UTMa B COBPEMEHHBX HNOPOMU3BOACTBEHHBX CH
BaIWTC i OCHOBHEBE OPUHLOUINDB MNOCTDPOECHIUH
aXeHUNU B HUHTerpainbrHyw Gopmy, ME€TOJadBbB K
H CKOpPOCTGHSD paboTBs anaATOpPUTMa u NIpUuUMEH
0
p

I D= R A CI
oo oM WO

-

A W M bl X PIGRI | yJaIydme HHU A pa6OTBI KJ'IaCCI/I(bI/IK
nHMCHTa, O BII U NMpoaHaldunusi3 HpoBaHLBbI, mollyHuuece

3aBUCHMOC R OBPEC MMSEIHWD PRATMa 0OT pas3mMepa U3 o0
albHeWmume mnmepcnekKTUBHB pa3 BUTUSA TaHHOHN pabdo
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sdf1¥?5uvrtvdr fLrefrt LI o1 RY
stsudzse sdwddzdz  Bflsted o dy
J1Juv ¢czCBBdZO - 354 dd3. .[. sOtBrh joeo

r O IMIBIO T U M U nNepeagoBBHMHWOMED OTI@MPHES WM P OB a
3 yeTcs JApsa3pRODAIKEB A HIPSO,U3 BOACTBa, M a
U3 a0€dHuu. Taxkue KOMIAaHUUMU, K a Kk -PoBiacu FApp,
» «Kymnmep Taup», CBS3FBBaAaIMWT MOJYy4YeH
BaHUEM MOJAEITHPOBAaHUS. C moMoOoOmbpIW HETO
ANTU3UDPY T pacpp®E¥ PAIHE HHUEp € X @ TCBO 3Bl a BT
Bl € UHMUTAaTOPpSHB OI4 OO0OYydYe HUPET HIBUEI OTC @ @ J C T
Qi eciia, M @1 T eKToOpBa O 1 € i . OH O COKpaimaeT 51 k
b H Bl i mMpoiecec CO3mTaHUSHA buszmuecKHUX mp
OMUTH B3HAaYUTEINIbHBE cpeacTBa O0e3 yXxynpgme
npeageleHNEe U ®O DOMY MYHO OMAXRCTHT NPUME H
CHB WU sSBIAsSEeTCS NeAbW JaHHOTO ONpPOEKTa
00B packKpbBTbh HJaHHYHO TeEeMy, HEeoO0XO0oOaAHuUMO
M3 ydeHUE Hay4YHOMWU JaDTHUTEpaTyps 0O JaHHOTI
ME HBHRT TR X B I T oO6nmacrTu, OCHOBUEBA AU X C
UHpOBaAaHUSH, CpaBHEHHUE BBHBBOJOB, MOJY4YeHHE
CTPABBHEHOMOKOMIOBIOTEPHOMNU THMPOT pPaMMEB.

o

= O m K O O

€Yy3l b Ta T O M HpOCKTC&(I)ONpOM)EZIHpOOBmL]BH[HFCaﬂ-IT(HB}B yp &€ I ¢ THa

KOMIOB T € P HOM MO DE ITMEPKYBIEESHM U . O C TIQ U B¢ M ,&6 H W0
epcmnmekKTHBA aX.
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136 rfc Jrtorsgof 2 vd4d 1L vrrt LI o1 RC U
[ sbtsteCdd | ZOHd Bt [ OCdiss dy
11 [ nOEZzdB0dzm¢ OV ddgy7j UE§0Ic dzD ¥ ¢ €26 fipd

Hayuunwsiti pykMmOpadg®maoes MuxammT€apr aitaHsplohHp MM y u
baymManckas umuHXeHe.pHasa mkouaa N 1580

OHIOIUPOBAaHUE aTwmop ape @ibie H(u3eA) o ¢ HO B H Bl X bus
aTMoCcC de p 5l (TeMnmnepaTy?pBH, BJIaXHOCTH, JaBIJ e H
HaunuOounp meed ues Hapw 5 NPOrHO3UPOBAHUSH METE€EOopo
BepTrTukaanbHnoe 3A.

Jda HHOC BpcEMia paaxuno3 OHOAHWUPOBAaHHUC A9 B T dC¢C€T

s peanus3amnuu ATaHHOT O OIpOEKTa HCOmoIab
epaTyps ®W BIaXHOCTH BO3ayxa, atTmMocdepH
bopmbe Ar dui nArduRilotb TIJIA Ha 06a3 e

3

0

0

T

B
BEpPTUKAIbLHOT O npoduns BeTDpa, T a K K a K npeng
IaHHEBEH METOXI DMCETCBHGHAWMGEBHAT C penkKo#wu gacToO
(BRIMyCKAaWTCS paagMoO3O0HIB OJHOBpPEMEHHO BO BC
MUPOBOTO BpPEMEHH) .

YuyurtseBaig, YyTO BETpPOBOE MmMOJE MOXET HU3MEH
TakKkas HU3 Kas AOlJE PR HIBSH O CBTEET P O B Bl X I a HHBX H
oTpeobOutemne . Tak, HamnpumMep, @NOpPpH OpPTraHHU3aAaINHU
CcCpealHero BeTpa OT HNDOBEPXHOCTH 3 €MIHU JO BBCO

Taxkxe OBICTDpPO M3 MEHSISEeTC s pacnpean&naeepeo e
HeoOXoaguUMO 3HAaTH JAA9 OULEHKH YCIOBHUHU pacmunpoc
KpyODHOro Meramonumca, @nOporHosa TYyMaHa.

Henwvrio gavHHON pabdboTs sBISEeTCsA pais3pabdboTkKa
napaMeTpoB aTMocGeps y BBEBDT@XHOC TPUEC a3lIch MJIOM U
noaxsremMa e¢& Ha 3agaHnuHylo BwecoOoTy BIIITA.

A

i

T

grRev[f 6 s{ruvtffJc rf{fevuvl ¢
4l kZzdoOdetso © [ dHW wjtec ] j o dz®
rfJfov &[98 11 ¢€dzoMmm

Ha y 4 HppyIKk O B O 1 U T € I b : CAmuopomnesBiCepr #limxe He p c
obnractpr, SAxpowma, CnoprTuBHBHU mapk «BomeH»

e 15 10 JaHHOMH ONpoOEKTHOHMH paodorTH I B E"
MUKpPOKOHTpPOITnepoB cepuunu STM3I2 B cucTtemMax K
[IlporpaMMa agn1s MUKPOKOHTpPpOITIEpa co3aaBaixacehk
Workbench for STMUW2 ya tnhHOWMOHTP@AEGM 96 CKOT O pe
[IlpuxknagunoeBdlDocp3pa saAs3mMmkepOhmpecptashPadoaku De

B pesynbpTarte mpoaenaHHONH paobdboTs O0bH485 co3
C OpPpPUTHMHAIABHBM NOPOTOKOIOM UT PECKI UK e HMBIMMp apry

B xone pabGoTs OBIH AeTalbHO HU3YyYyYEeHB H©U TP
Weigand 26, 12C, SPI, USART.
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LV RL o ARWYLPNIM [ RA 1 ¢ RYLITOrF
2?25 wlitu vy 1ot f11{B H[UR

sR3dtedzse ¢dzHtcj 2 J dlsOdz joady
11 [ uOk B30 diigd Qudzj tc dzOW158Q0¢ s1dAO § dzO fyfy

BpPEMEHHOM MHpPE BO MHOIHUX CTpaHax ¢
YVBenumuuBaeTcs uYvumcinio paiszboes, Macco
y pPHUCKY, naTpynupys YyIHUINB br OPOPD®T
us . UT 0o0B B UGYyDYIUGKE PY B € &P RSH PIB an30piandoe’
MY, CnocoOHYyHOW OOHAapPyXUTBh ®H ONpEITECIIH:
H AaJITOPHUTM oO0OpaboTKH n300paxeHUTH

BIRAHIBIME HE HBI ME TO OB MAaMUHHHOTO O0OydYeHUH
e C++.B HoT1T0# HayuyHOH paboTe OyayT 1ufj
MaMu. IlepcnekTHUBB pa3BUTHUSI OTaHHOT O I
POGIB, BMOTOO MNOJHINEWCKHUX OynyrtT obOecmeu

URIR{ LI 11 oCc wrRuvrf O [11 01 JUusRrR T 011 3
g JUIRIrUVEUVROS vrundtrarevftfle

4" totseo QdzgHtej2 oddzHtsj j ody
[ 1 [ grdzy j dzj tcdzOW 138, s dAO1l ~ ¢ dzO M

py k@mroxtouprcexiahsn e Kx e ma poBHaAa, npemompgasBa

Haa1l581k o ma Ne

OT a npexgcraBiaserT coboi CO3I1aHUEe C
3UCTOpPOB ©U THONporpamMmMHOEe oOecnmnedyeHUE,
Hbele agaHHBE. MEQI epHanzepma O6CopTeanHplo pca 3MPpaud O T K |
ft SQL Server 2014 Express Edition
aHHUHU CO CTEHTa, 3amMHUCBBATHEH B b 1, 00
My TOJXIb3O0OBarTedaw.0 MWarracemMra TBABHYE UCBKAA AP KM30 B JE

KOUT, 0 Oap acxoaperT © H G O prpaanpmiik anxo TMHOWKMA 3 HA@AHOMBW T
peme HUE MOXeT OBTBHB HUCHOIB30BAaHO B TC
MMBX TPYy30B KapbepHWM CTCEXHUKDM, T@AH T
Ha MOOHMIBHBX O00BEKTax.

¢pluvffouvrRIRtU IO L1V odC RSO Y Lralteod [rrrr3

vsdrtdzte | OHd Bt dte! jody
11 Jez € tsdz@25%, 11 ¢ dzOMmMm

enmaraeMas aBTOMAaTH3HUpPOBAaHHASN CHCTEMa
HUTACCKTOMH) WU Cc e pB e pa.

papoxpaboTKa aBTOMAaTH3 UPOBAHHOMN C U
OnQeXIbh NnOoOJg MNOTOAY.

a0oTaHHaH=# AC, comocTaBIASA MOT OJ HBEE
nonbupaeT OXEeXAYy U3 JOMMBPYEHTO TTDO JK aK aa>
JenbHBNW JITYK.

€erkKka B HUCONONbB30BAaHHUHU H MOXeEeT OBTBH yC
TBa.

PYMEHTSH ONOpPpOTrpaMMHONU peanuisaluaH:

HT (nOmDpumnoxeHHUEC) :
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- Apache Cordova
- Angular 6 + Redux (NgRXx)

- JavaScript

- Html5 + Css3

2CepsBep

- Nginx

- Python 3.6

-Django + O6umb6bnumortexa PIL

gf1r ¢ 1R [frRstfurtlrafl 1/Cc ¢luv[loduvry) ¢ARR

{yidefd Vvl our S v ReI[[?7L1T O VRIS o]

frewrrrert d

ANjHEBSIstse ¢dzHtcj 2 [o9cjde Jody
[1JogzCsdzA8, 11 ¢ dzOMmM

Co3n1aHPEGCOMPAEMNCOB JAJSI aBTOMAaTH3alNHUHU OIMOBE
MCTNONIb3O0OBAaHUEM COBpPEMEHHBX MeECCEHIXeEepOoB.

[lentwo nmauvwHOW pabdOTBH SABISAET UMD OCCOS3PIBAMHCAA CHIAC
BBHMOTOITHSTHB

3anadu Be e HHUH IUManTor a B p © JPUAM3CHICHHORCTT € D
MECCEHIRE@POGBIIPK COOOMmMEHMUHN MONB3O0BATECISIM.

Co3znmnaHnmue HHPpacTpPYKTYDPpBH hig NDOXJO€epXKKH
MUKpPOCEpPBHUCOB.

Viduwvaltf o 1L 010fJrRYUV sovruwuvlo 1T L1 vA
mdtedz” 2 ¢odzj SMOdzHte v jtec g 4 8ady
11 Jerdey j dgj tdzOV N & tsdk@ ¢ dAOSnENL

ITe mppa 6 O T BI:

Co3znaHnmue nnatTd@opMB II4 aHalu3j3a u U3 MEr
KOMOIEeKca amnmapaTHBX ¥ NONpPOTpPaMMHBX CpeJICTHB
OKpYXatwme#id cpegbsdl.

MeToOaDbs WU TpPpHUE MBI:

I peanui3anuu nanartddopMBH U C I o Jab 3 oOBaaszyeu
MUKponponeccopa AAldme go3 2BNO, unudpposBas T €XH
nepenauvyun JgaHHBX -2L ogRmas, ognmapreunuexkn eMiQi 1 K oOHI e HT p a
Raspberry Pi 3 nnsaga mpumemMa U o0O0paboTkKkwum moONNyd

B xone peanuszanareanagaruuai3zsmecmof&run C++ 11
MUKPOKOHTpPONIXIINTEepa ®W cepBepa mnunatddop M. Me x 1
CBS3b MO I p HCHEIPUBIEYD .K JT U € H T

[flomydyeHHBE pPe3ynbTartBH:

OcymecTtTBuanssercs d2PpPpekTUBHBHA MOHHUTOPHUHT Ka
MUPOKOT O CmeKTDpa rasoB. Cob6bpamnHas HHbGOpMaATL
JaHHBX I8 MNocCiaAeaymOOMero CTaTHCTHUYECKOTO aHa

BrBooxgem:

Cozngan HOBBHU dS>2PPekKTHUBHBHN M aKTyadTbHBH U
BO3 YyXa. Bo3 Mo xHO TanbHEeHme e BHE  IpEHUE "

9 KOITOTI "Y€ C KHX cny>1<6ax HamerT o

40
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Yidd ¢dtelsjds [ dzj esody
11 [ SEdk0 e oS RrRL1 € dzOMmMm

palvMoOakKTHUBHOCTH OBIO OTKPBHBTO 0K
POK 4YWeloOBEK CcMOT Ha#WTwum e O60xp o
a »2TO, MHOrwuWe INOAU, A0 CHUXU NIDPIHIR
R o0 e¢€ BHUJTaAaX ®HW CBOHCTBaAaAZX, X0TSsSI OH
Hac MNOBCIHIY. [TorTOMY, HenbwW MOEHW P
aBIEHMHUE BO3ZMOXHOCTHU HOITb3O0OBMETAEASIXM
ocemeHMUSN JTWOIbMHU.

me H M JNaHHOMW 3anxgauvyud OBIHU HUpeaANpPHUHS
me oOyuvawmme#d mporpamMmBbl OIS NPpHUITOKE
me MoOMABHOro oOpa3zoBaTenNbHOIoO OpH
€ MEHHBM CHUMET®p Daie M&@mdmio iud.p il ( yp o
nmaalbHOW ceTHu (aBaTapkKka, HUMAI, CTaTH
ne cepBepa Ha nunartdopme Firebase.
JeHWRC HRAGHEBDATEIbCKONHW pabdoTsH n1a1d 3a
palauaIifKud MEa p oT a HKIPWUT O P Bl e Oyayr U CI O T
UMW O MecTe, JO0 pacHnolToOXEHHUSNA Ha HEM
aHUE NaT4YUKaplABIMENM DT MHSOPMamMaeew Ha C
maruv BHODOTBEC OBAUP YCTEMHO pPealunui3 o0BaHEL
3BOIMUIMUCH 3 XMEMERH POA OTHIBHASI IPHU TOMO
npubopoB Ha aAaHHBHU MoOMeHT,-7@&l . umM€E HHB
alTuchp TMNMOKajzaTenNHUW CO3JAaHHOTO JOTaT4YHUKa
MHUMAalbHYW HNOTpPEMmMHOCTH .

pelme MO MEWTP®W NOCIJMT € H pa3pemuT pa3s3Mec:
Csi BO3MOXHOCTHG KOHTpPOJIMUPOBATH ypoBeE

€

C
H
u

o B E xm o=z

I Hm D08 g

p
a
a
B
0
a
e

ME€C CTEC Mo ¢ K B BI. AHanmTor muaysao Jda HHBIC JaT4HUKH MOT

HdaHH
panuanmu
Mo 6 u

bI € JdaT4dUdKHU B BOKHHDED CBAP € IMOI 1 CM30OHI by MI' U pit
OHHOTO (l)OHa. Taxkxe dAaT4d9HUKH MOT YT O K a
Jb HOC NONpuill oXECHUC nMeECEeT B CE¢C€ cTaHxAapTH

a M MCHHO: B O3 MOXHOCTDb mnmoxgemTurThbCd, O0IMK3PYXBIOA

ONTHUMU3
OpHUITOKE
MH o0 0
Cucrt
MOOHUIDLBH
B o0y
rpaducx

a
H

4 KOda. Onwuu U3 NpuUMEDPOB: BMECTO
co3a1aeT MWX CcaMO, B B3aBHUCHUMOCTHU O
ORI O HaWOJEeHO aHaAaTOroOB JAaHHOMY MO
e HalaXeHa u 0 ME P aMCEHmiON Y pP-QADIDTR R KT M
bl IpUWOXE HWME MOBIPDpPO U ©O6e3 mepebdoesB.
oIy Ime M, B MNMPOEKT MNITaHUpPpYEeTCS A00aBHUT.I
M3 MEHCHUHU YyYPOBHS pajguWamWMHU HAa CTaHIW.

o 0o X

i
u
H
M
M

ynyudymuao®aBUB K HEeMYy HOBBE (GYHKIHUUH.

]

{rersArRc 6. s{f1?20vrt1 31 ®REU[]

VeJatoeffvss [lrovf? Jfaovoéetvrpyrrp fa3r0sv¢ 1

Ha yumpyik

1Jdzjyscd?2 recjded?2 wjtecidody
11 (e Ctsdz®@448, 10 € dzOMmfy

OBOJHUTEIIbH : Mha mexty a © B-@H,a AMMIY. Bay ma H a
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Has paboTa mWHMoOCBsSISMmEeHAa MUCCIEeTOBAaHUI al
TOM HCCIEeAOBaHHUSN sSBISEeTCSA aJAITOPHUTM IO
CTBOM.

b0 paboThr sABAAEeTCSHS paszpaboTka U peadin

U U TNHNOCTpPOEHUSH KapTbh 3aMKHYTOTO on0oM
@Y MUKOM) B CHUTYyalUOHUHU HTDPOU3ZBOIBLHOHU KOHC
peTHuUYEeCKUMHU MEeTOoOIaMHu pabdboTB SBISETC S

anumu B IpMAQaHWPBaAaMUBBeEeLpofiep ca OpHUEHTaIl

TOTO TOMEIEeHUH

KTHY€CKHUMH MeTOoOagaMHu paboTs SBISETECH

auluMu U MaTepHUAaJNbHOE MOJAEITIHUPOBAaHHUE P a

THX KOHTYpPAa&TPAa3JIHMYHOMU CITOXKHO

pomecce pabdboTbh OBIMU HU3YUYEeHB MaTepuadb
OrpaMMUpPDOBAaH aJdITOpPHUTM paObOOTB YCTDPpOIHC

M MaTCeCpHUualaIbHOT O MO JJCITIHUPpOBAaHUWIA

OBHBMHU DPpPe€e3ylIbTaTaMH 5BICKURO BBAMSIT YDA

TMOB OpHUEHTAaNHMHU B MNpOCTpaHCTBE HawmMu O
METOJX BOINTHOBOMH TpaccCHUpPOBKHU (aaXIr opwurT:

0 Hama axopaOoOTKa 3TOT O @ATMOKPHHYTTMar OI OI30BV

KoHPuUurypanguum ¢ OPAMBMH CTEHAaMU. Ha k o
jomasg nNporpamMMHas peaidlu3alnusis aidTropuUTMa
O Il Bl . Hama paspaborka anropurtrmma OpHUEH

METOJAa BOW HOBOAWIOT pPIRCTM@POMBIK HAJsI OpHUEC

CTB B 3aMKHYTOM MNOMEIMe HUU U HTOCTTPOECHI
T K a CO3JaHHOTO alTropuUTM™Ma high canydad
T OB)

MCaHHBH aJIT OpPHUT MO JIMOBIEBTA H O BITIHI WCep U e HT
TUYECKHUX YCTPOHUCTSB. COobopxka wuy Oroepe X MK a0
IOIero CcCOrjilacHO ONUCAaHHOMY aJlITOpPHUTMY,

s f¢o IJueuvt ONJRCO 3R Y Lfrzr R 19 Jurll
RYJI1TOUrRC

ltedetste! jo  s5d@30dz [ BBdlstedjody
11 {uv 10EdB30dzMSE O ddgy J dzgj tedzOW h C s5dzO -~

W PpPYKOBOJIXZHUTECINbH : (Qveaprruecetsp altmypssm , E crrey e e
MBaywmamHna

Hasd pabdorTa obecmeunBacert pacmnmo3HaBaH
Iome i ¢ pe I bl.

paboTaHHEBMH B NpoekKTHOIH paborTe aaropuu
Bl C NMOMOINbKW CpeacrTBsB, JTOCTYNODHBX B O0wu0:]
ATPOIT @ a MMH B I OPpPOAYKT BBENOOIJIHSET Mo C
TpUBAaeMOT O mHIOoMETIe HHU A CEeRmOMO MBI®W BPGIy |

pe3synlnrTaTaM aHanluiza BHOpaH HaumbOomee

me e OBICTPpPOIE HOCITYBUMEEH HID H K MW@ @ TIBIO BI C P a k
aMHU.
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fLaRrI20v 0 YIRS LR "rdfédzrrr 16r 61 R
] OR®ss | jted2 ¢dzj SMOdzH tetso d Y
11 [DCBdzO0 Tu #BROdzd dv 160 K€ @zO0 M

Hayuunsiti pyxoBoauTEenbh: uBppermumoapaylaTtaehlh@MW fd
Ik o 1 a429Ne

«JdJomMamHee -3agamMO@OMIBHOECE NpPHUITOXKEHHUE AN YIODP

JOMamMHE MY 3 ajgaHUI®O. PbeiHOK MOOMUIB HBX 0IpuUIO
npobmneMb AgOCTyna YYeHHUKOB K JOMamMHEMY 3 ajgaHtd
3a0UCBHEHUTEI I MU, 4yTO nxgaert UM JONOJHHUT ECIDbH,
3aJaHUMEe 3aNUCBBaeTCs YUeHHUKaAMHu, YTO MHNOMOTa
Gonee BaXHBX 3aHIATHUHU Bpoage MNpoBepkKH palborT.
v KaxXJaoi I pyanmninbsl y4d4e HHUKOB (km1acca) M 0
aJMHUHHUCTpPAaTOoOpOB, aJMUHHUCTpPAaTOpPHB MOTIYT DpeJga
uJiau ybuparths J OMaIlHEeE e 3alaHUEeE u OIpUKPpE M.
AaJMUHHUCTpPAaTOPOB HU MNPOCTHX YUYEe-HOUKDB YWY&HDEK Q.
OpPOCTO HU3 MICHMHMKE mMaino yOpaTbhb HYXHOE JOMalHEe
tor1t600fuvsd 16173 rorv3m trrr{JD [0 0
stuoridditorov3lorfaIm fouvrtrROJLS 1] C wuUd

fwLOdzyd 9 1 d3dbsted?2 1 dCIststesa dy

11 Jerdzy § dzgj todzOW h & s5dt@ ¢ dAOSENL

HayduyHmBiu p ypk:0 B olHaniirxeyIT 1 ¥ H 0 B Ap TpyEpO 1 a/BHAMrCEONBbU Y

«KomMnswrepunse oucMEMY bagygoubBma.. , HMBEY Mmawm a
Hens mnmpoexTta: Pazpadbortarts B nasgs BBHOODpaA

TpyaiHoOoOOpabOaTbhBaeMBX MaTepHadios.
[IlpenmocweIKHU CO3TaHUSH npoexKRMBma Hlane s c @B @

MAaMUHOCTPOUTENbHOB@A MPOWIBRBMI OITEAyY TEI BUSI ME T

peaHuUusSs WU BHOOpa wwEET HPME MDOUBKC3IyMO I cTanu 1

Flr'andunsp na). OnHO U3 —-cHmMObEBE dEBXKMHEWIK] [Ha 3y x .
npoimecce pe3aHus OPOMUCXOIHUT CHUIDbHEBIHU HaKaIeé
cunencFBUIP,0 UHE HUE U YyBeEeIHMHUYUEeHHUE TBEPIOCTHU 3 a
MHCTpPYMEHTaAa W BBHIIC. B c¢cBss3u ¢ H3THUM, HIao cob0 p
MHOTO pecypcoB M BpEeMEHIH . OnBTHBM TyTeM OB
U nmonxoOpaHB HMWHCTpPYMEHTA aNIbHBE MaTepHuadsH. B
MHOTO JOPOTOCTOSAMHDMUX TBEpPAOCHIAaBHBX MNJIacTHH.
CoOXdpdaT b Ja HHBE, MNONYUYEHHBE HDMIOHUPHUYECKHUM NTYyT.
00paO®OOTKHU @aHAaNOT MY HBX IO 3XTAOPraok THEPPEUICATAUTKAAEMI CCST
KpaTtkoe OmMHUCAaHUE b J: bl mpenHa3HauyeHa
XpaHEeHHUSI, CIOABX@BAHUSA PEXUMOB p.e3aHHUA ITId C
OyHKIOIHOHAaI:
1) BemGop oO6opynRroBaHUS,;
2) BBon yToyHsSsBOmMUX KodPPumueHunrtroB aAas8 o00o0pyan
3) BepOop mpucmocoOneHnusds HUIHU BBOJ HOBOTO TIMpH
4) BBoag yTouHSsmONMUX Kod>PpPwmuwmeHTOB AAS WTWPHUCTIO
5) Bm@eppyMeHTa HIHU BBOJI NaHHBX HOBOTO HWHECTI
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6) BBoanx yToyHSBOmMUX KodbdPmmumueHTOB OIS HUHCTDPY
7) HdoOaBluneHUE HOBBKX MNEXDKUMDBI QB 3K C yOecTBY I
OxumunapaeMbid pes3yabTar: b ¢ dopmMo#id BBOTA TaH:]
bopMoOB ImBIPE KHMOB pe€e3aHUsd HM ONpexnaraemMoro HUH
B b Jl.
vlitodfrrRrr tdSemgffe v V1[I [2?25 J3YyrRu[RU[[?
1 éodvnftf 3 ARDUI NO

stcdBlkzhCse 1 dSdO CHEOtWHBO dy

11 (¢ sdz@02¢r d Oezscl 0 € dzO MM
Hayusnsit pyxoBoagurtrenb: HHledrRyYyuauHBoe umldphk g p D Al
baywmamna

Cos3znmarths qIeilcTBYIWIY IO MOJIE€Ihb KOnTEECHOTO p
nHbopmManuum paszpaboTaTphb AaJITOPHUTM JABHUXEHHS PO

Ha ocHoBe munatrse Arduino U3 y4YuUTHh MNPHUHIUI
Cpeab I p OBrapHaumsiM U p O

N3 yuenunue mpuHmumnma paboTs MUKpocxeM ( MHUKDP

tort o1 fvsed frowarrrrrte o 1ozrRULB 1 O
Zdzr s uvdd@sWi2 1 BIdsdieadu
10 € d&zOmMm
HaydyHB# pPYKOBOIZHUTECIH: Kperuna Tartpepanra [Jmurtp
H. Baymamna

Henws paob6orTwsMHOGOOMIOATHFM3€0 B a T € 1bCKOMU CHUCTEME
obss3aTenpbHOH perucTpanuei KJIHWUEeHTa u KpPHUINT
anroputMa RSA.

MeTtTons MW nmpuUEMB, KOTOpPBHBE HUCHOINB30BAaAITUCEH
BBOpPaH CTPpPYKTYp U POOPBUACHHHTHMIP OOBOABHEHKBITMH O 3 BIK N P O T P
cpenaa pa3paboTKku Del phi 7 m o NpUYUHE Halu
pealuw3alUU HNOCTaBIEHHBX 3ajgady M YyYIOOHOTO Trg
XpaHeEeHHH JaHHBX O MNOJNbX@BIdH@MSA X0 aB @ A OZJAbB3EyBEXT
Bz3aumMoage#cTBHE C OaszaMu I aHHEBEKX oOcCyiIe cTBIJISHA
uHcTpymMe rBor BDEd Database Engine, npejngcrTas
OubdbnanmorTeEK U JOTpauBBepoOB, NpejagHa3 Ha YHeuHSIHMeHX. 1 J A
muppoBaHUA COOOMEHMUNH HUCHONB3OBAaICSA COBpPpEMEH

[flonyueHHBE pes3yaAbTarts: PaspaboTauna u mnpc
muppoBaHUE M, NIO03BOJS WINA A ONPUMEHHUTH e é B
npeanpusSTUSXa AWHPo O meme i, H e MO dJJE XaIle i
(conxepxamyw KoOMMepuYuecKyw TaWHHY), M€ KIY C 0
HJaunuas pa3pabdborTkKa Cco3I1aHa K a K albTepHAaAaTMHB
WhatsApp uw T. 1)

44



b1t RrRUf TROJVIHBURSR [ RE OJRerjipmtsf1 B wRrRuU[]

s ftuflf3dyrefRUur [PV L1 sdfVifrsuad.
10Cddz rdi3dlsted?2 1 jlstetso dy

[1fJuv w2 "ve jttmMC OW tsB dzOdf tsMn. s t,de@IE 1 alffixk @R )
Ha yyHBOB paylT € 1 b : HeycrABIrmH uU§@P®@EDPT IMHE X HU Y E C
[Ipodbeccop x aMiielTnyp ti.MIBY iy ma H a

N3 MepuTenbHBE KOMIOIEKCSHB COBpPEMEeHHBX Je€T:
OPpPUHLOUIOY 6opTroBOT O uubppoBOT O BBYUCIMUTEIIb HOQC
Hagé XKHOCTHUH u TOYHOCTH, NpeasbsaBJISEMBIE K bIB
BO3pacTalrT . A s obecneuyeHUH TpeOye MBI X X arp
nHpopmManmnuiw 006 UX COCTOSHUHU, TOYHOCTHBX Xapa
napamMmMeTpOoOB B Oy nyme M. YVKka3aHHBE 3agadu p e
IUAaT HOCTHU KWL 1 ¥ KOHTDI blE peanus3ywTCH4 B bIIBK.
HeantecoobdOpas3zHO OCyumecTBISATSH c MCHONONDb3 OB @
KOHCTpPYHUpPOBAaHUSI, NO3BOIJSIWIMUM JTOCTHUIBD TpeoOy
MUHUMAaJIbHBMU (GUHAaHCOBBMHU 3 aTpaTaMHu.

Henp gmaeGiel3 1aHUE NONPOTOTHUNA AHUATHOCTHYE
OPOrHO3MUpPOBAaHUSL COCTOSHHUSI HU3ZMEPUTEINbHOHN TeEe
AaBTOMAaTHYECKOT O OIUarHOCTHUPOBAaHUS npeagcTaB.
annmaparTtypHBX Cpe/rcaTBRI SO IACBIJ SMEATCCTsb KC O U Ha MU 4 € C k
(AD2C) Cunrtes3 CUCTEM AMUarHOCTHUKHU paccmMOT
OPOrHO3MUpPOBAaHMUSN NOTrpemMHOCTEHN TruUponpubdOpPOB U
bIIBK.

A29C paobGoTaer H a ocHOBe @Whipopwmaidmm 10 B3HA
BHNOJNIHSETCS MNepBOHaAadYalbHasga oOpalboTKa JTaHHEBX
MO Jgednew, BblSABIECHUE U OTCeHuBaHUEe aHOMAaIlb HBX
BBHOOpEKa QX Hu T. I. B mpoumecce HanonHagpoeHaAIMHIDF e a
MCNOTbB3 OB AaHBI OpOTr HOS3HBE 3HaudYeHUH aHaIU3 HUP
AaITOPUTMOM MNOCTPOEHHUSI NPOTHO3UPYWIHNUX MOJIEI
npaBHUI HEe4YeTKOHN JITOTrwuKH NO3BOISNET ompengens:”
uHpopmma JIA, a OIT0K HNPUHSATHUSNL pemMeHUNHN, Pperyins
KOMIOIEKC a, HCMNOJb3 O0OBAaHUE OIl € HOK u OIpoOTr HOS3
obpabotrku mHbPopmManuu B BbBIBK.

AHanus3 pe3ynaIbTarTosB nokKkasaauaua, 4T O paspabd
CUCTEM KOHTpPOJIS MM JUATHOCTMHUKH NMO3BOISIWT IIOB
3 a cuyer 3a0n1aroBpeMEeHHOT O BbgBIEH S MO M €
€EAO0CTOBEpPHOHN, U YyJIAepXXRAMKCOA HRBUCRA UYHHO®IT DU K

tr o/ RYOARC JepuUufidL {1t OARR LSB o RrRul [[?27]]

dperffruotrRYL LS zZRAT LI OLRC.
1T Cs9 ¢deHtej 2 wjtecjjody
f1Juv JdydRsstctddzy ¥, 11 ¢ d&zOmMm
Hawynbéi pYyKOBOIOIHUTEIH : [Ma # x, y TArcucHyuocBK e AffeSayvpR TAH u ¢
uM. Blaypmana
Hens palbdorT®H:
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Co3 ngaumue alTTropuTM™Ma, o0l amgaome I'cOT €’ B CC O KO W MK
obecmeuyeHUEM BO3MOXHOCTMHU JIOsI MEXbSA3BKOBOTO
nporpammMmupoBanus Pascal-o0eQ@cnroudBuHrabss OIRCAJObH HagJHIT
nepe madho pMa Il UHU.

MeTtTons W npuéMB:

*O0beE KOTPHHOE HT U DPOBAa HHOE ONpPOTrpaMMHUDPOBAaHUIE
*Cpena paszpaboTxku, -oABGRagcalu x , KOMIOHUISATOD
*Ucnmnonbp3oBaunue naguuHawmuue eLinkibibraly udlnlu,o T &« a i W3y an 18
WinAPI):

» System.Windows.Forms

» System.Drawing

*Me T omer an oLSB/(leastsignificant bits)

*AcumMMe TpuUuUYHOE WU P O B apHEMTEhl M CK J3KAYKOPMBI TABIIMA HHO KO T 1K(

[lonmydyeHHBE pPe3 ynbTartBH:

Paszpabdbortamn ONpoTrpaMMHGBH MOIYIThb (DLL), p
nemuppoBaKAANOME MAKMUS JaHHBX B CTETraHOKOHTE®E

Peanu3zoBaHna mnpuxkminiajgHas TMOporpamMma, MU CIOITE
Windows. Forms, ¢ OKOHHBM HHTEepheihcom. I[Ip or g
K (GyHxkunumouwany paspaaeaemuHopabDhheca@éicmacepd(

[flonyuyeHn anaropurtmM™, 00nmTangawMmuUW CBTHIEC IO K CUTMO HYKP
TaKXe CHOCOOHBMHU HAa ME XKbSI3HKOBO®NMUBHEPAOMPpIANMMET]

BeiB o g:

CreranorpacdoumuecxKxmue CHCTE€ MIBM PIpO3BRAOrJb S KMTH QID ¢
PazpaborTanHasgsaMHOMNOECENpONMpPAYWIUEC NOpPpEeHUMYyImMe CTB a
lUcmonpbp30BaHUE ctTeranorpadoeunmu u KPHUIOTOT P a (
0e30mMacHOCTBh XpPaHEHHUSA U Nepenadyun HUHPOpPpMAaNUM
2B nporpawmMMe MCOHONIb3YyeEeTCH a CHHAMIMECKTHPHMIY H M € T OLIW,
noagnawmwmuidcsa pacmuppoBKeEe M NO3BOINSNS0mMUNH o0O0ecHn
Il pume n moToxnm LSB, KOTOpPBH oOecmedumBaeT BBECOC

4Peanuszanusg MeToOoOJga yHHUBepcanbHa Onmaronmapsa d

téor1t o1 fuvsd 11 oIV f iR (@AY HFIIQURIRIVIZ .
Y fuut [ ULV RHURY[HSRM [o¢tZzitvovu[l

l sdzr dzgj y ¢dzy SMOdzHtc©® P dzH tej J 8 dzO
11 [ CsdzO €& 3618 ¢ dzOMmM

1
1

JaHHBHN ODpPOEKT NOMOraeT YONPOCTHUTDSHB IpoOoIecCdc
MapumwpyrTa B He€3aBHUCUMOCTH 0T MeopengonaovKeHH
npeagnojJaraemMoro BpPEeMEHH B NYyTH.

e 15 p aOpoam3sp a 6 O T K a CHUCT®E€MEBH MOCTpPOEHHSH ]
MapumwpyToB, KOTOPpas:= Oyner npexocTaBaAATHb oo
JOCTONPHUMEUYAaTENbHOCT AX, KYIbTYPRHX TIB ¢HMEIDHWAa IO
K er o MECTOMNOJOXEHHUKW U CTPOUTHEH Hauobomnmee p
MapumwpyT BHl.

B mpomecce co3mpanHnusg cuctemMb ObBI paszpabor
npeagnoYyTeHUAM NONb3OBAaAaTE H, M€ C T€ MdE LIICOHCUTSP OMeet
HuMHU. Jlansa peanumszalnuMum JaHHOTIO HONpoekKkTa OBIO P
Android Ha gS3BKEe java ¢ HUCHODOIb3O0OBaHHUEM BOS3
a KTYyalJdbHBX d a HH BIX (6] HaXxXoadmuXxcC 4 I0O6 IHMBUW.C T HU

46



B mporpaMMHOM KOJX€ MNPHUIOXEHHUSN HUCHTOITHbI3 OB
Kaprorpadpuueckxoro cepBuca Google.

B umTtore O blaa paszpaboTaHa nporpamwmma, coc
MOJXb3 O0OBAaAaTEISH HECKOJNJBbKO MaAapULpPyTOBUKEC YHA3 AHU
HnHbOpMAaUOIMI O KadXJIOM H3 TMNpeaJarae™MmbX K TIOCEI

fdrcr? OSI
et recjdzd?2 [ OCMddsse dy
11 [ Ctsdz@ 560 [,dHLjltces dzOMmMm

Mo ne nb B3aUMOIEUCTBUHUH OTZKTDPBIT Bl X c uc aretMmo  ( (
oaxlHAa U3 AIBYX NOIKYJMIOpPIHHIXC WD TOaprAHHHIBE @ I U U K O M b
S BISETC A WpPUIHUIECCKHUM CTaHIAaPTOM, OpHUHST BII
ctTaHngaptuszaunuu (ISO) B 1983 r.

OTa Moaenb ONUCHBHBAaET MNONpaBUITa U NpouHeaqAYDPH
cpeagax mnpwu O pcraa HeuB3sa3umi.u Cc@C@AHEHO B HBIMH D J € ME HT a M
ONpUKITIagHBE mnNpomeccs U G(HU3ZUUYECKHE CcpeacTBa ¢

l'tJuvfs{fJ]3 TCP, UDP R I CMP, [Uu[RYR(C R [Jru/{
St dztseo ¢ dzy SMOdzHte v jtecd Jody
11 [eg C5a@zA560f dHJjtcdl C dzOMmMm

Hayuuosit pyrkowmaeagdBams BarRyiu mupoBaupiM a TYmukuur, e i lhlk «
".HI/II[.G "

o

KoHmenT mpuUITOXeHUSNT OIS HAaXOXKJEHHUSTI THpeaMe

9T o0 I p U O XKe HOuyeln, € TK ONTooMpoorea T b HaxXxXo@eT b I B BIHH
npo0One m, Onarogaps MNOMUCKY HU KapTe HO 3JaHUE
npungércs AOANTHUMHU YacaMHU HUCKaThb 3aBeTHBHHNH 0P ¢
H a HHUXHE U molkKE®e, 0 H er o Hauwungeér cpas3yw0Ouga
uHpopmManmuiow c KOJITHMYECECTBOM OCTAaBIEeT O0C 4 TOBaAaAp
COCTaBISTh HaAaHUOBCTpPEeHUMYW OYyTHh HTPOXOXIAECHUST M
MUIMET MOIAb3O0BAaTECIH. DOTa wWwAaesds mOpuUmIa MHE B |
JTI, I O MIOPIOBC TBOM B O NI P OC € : «KMOUCK TOBapa».

1Jdos{dlfr vitoelfrirr wrRuvf ¢ "of v L4 rdfo"
skdzOeddz dtefmj dzd2 [ dzj es9 dy
11 [ Ctsdz®@7e, 11 € dzOmMm

Hayuunsi#ti pysoBdlmamxe AHIgpe e ntRramrn wpopa B 0 B,a HHA A
" Ik o m@7". Ne

ITe n 5 p a0cor3el] a T b CHCTEMY “yYMHBH TowMm”,
OTpaHMYEHHBMHU BO3MOXHOCTSIMHU B MNPOCTOTE YCTPp

B xonxe paOoTbh HONpoBeaTEeHB ODKCHOHDEpPHUMEHTESH C I
MEéXaHHUYECKHUX KoandeOaHUUNMOTITYT eOCB b 3IBpPyXM3, B €KIOETE
TI0Ib MU . MuxkpodoHB HaXOJZHUIHUCH H a pas3HBX o
MCTOYHHUKa 3 BYKa (mocTyKuUBAaHUE oo NOBEDpPpXH.
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T €D, Ha KOTOPpPBH BBHBOJIHUICSI HDMAKPPDHO & ©
neOaHui

HKUOUMUHU CHUCTEMB “yYyMHBU TO0M”

JIYe HUME MUIHU BBHBKIWYEHHUE CBEeTAa B OTaHHOM

TIOYEe HUEe UITH BHKIKWYEHHUE oOoONpeageleHHBX YyC
BOJ Ha JJuUcCcODIee TewmMOoneparTypsH, IaBJIEHHUSHT,

Ty4YeHHBE pPe3yIaIbTartehH:

aaTuM3bl 3BYKOBBX CHUIFPHAaTOB H JHaNasz O0HOB
oIaps KOTODPEBM HMOsSBHUIACHE YVHHUBEpCalbHaHi

A goM” HTKOAIBMH C OrFrpPaHMUUYECEHHBMH BO3 MO KHDO
I a co3mTamHa MODH®IbBEOTOPOIWMOMMO XHO np o
OCIHOCOOHOCTDSB CHUCTEMEBE.

FLAIR[?21 38 010 RYOGULT soviruwuvled I 11 um
[ BtesLtso 1 dSdIsO [dzj etsody

[[uv | ddBEAL divl ¢ dzOMmM

Bl pPYKOBOJIXIMUTEINB : JJeckuHn AHagpeiW AHE HAHAD
OCCET IO CAEAIN P

TyaalbHOCTB BBHOOpPpa TeMb oO0OyciaoOBIEHa CO
B oOOnactTwm moTpeONEeHHMHM Trasza ®WU MHOTOYH

OXKEeHHMEe HuUMylmecTBa WU TuUOeInIb INWOIECH.

OCKT HanpaBIieH H a oOecme we Hruae3 a 6 ec3 oma

3aTopa BoO3ayxa 06e3 WOmMpPUCYTCTBHS MNOTGpe O

Be BO3JAyXa ©WUW NpPpUHATHE B Cciaydae HEeO0OXOH/l

I5b NIPOPREHETHUPOBAHUE AaBTOMAaTHU3UPOBAHHDO:

ImoeMIIe H U U .

H < 0=

= W o <

=

JqAnga nocTUXEeHUS AaHHOWU menuw OBITHU NMOCTAaABIE
—aHallW3 CYyMEeCTBYWIMUX METOJOB KOHTPOISA Kawdgeoc
—pa3paboTka cXeMB aHalH3aToOpa BO3AYyXa;
-—pa3paboTka W peanumulzamnumsas ajJlTOpHTMa YyIOpaBIeH
ONAna cO6Gopa mQTaHHBX O CcOCTaBe€ BO3JAyXa TMNpPpHUM
cnonb3o0Banca Arduino Uno. IIpu nDocTuUXEHUU (
TeKTpPOHHBHNH agpec mocTymaeT CcooOmeHU-E®EC, 9T O
CTpPaHCAHPUMIM : @ BM € p e KPBHTHh NHWoOoOgavdyy Tasza (npwuw Ha
HbopmManmnuiow B aBapUWUHYWO Ccanyx0y, MTO3BOHHUTH Ha
OKHUHHYTHB I O MEC IS HUC u Apyrmwuaece B 3 aBHUCHUMOCTH (6]

OCHOBHBMHU 3aKa34YUKaMHU JaHREROEBTEHWUT ¢MB aM®BT
CJITOBMUAX mpu YCITOBUHU 3AaMKHYTOCTH I O MEC € HU A
acCmMUpPEeHUSN MNPOTpPaMMB BO3MOXEH JOMNONTHMUTEIIH HE
03 I1yXa: YyPOBECHDB BJI1aXHOCTH, TeMIOepaTEWMH,
CHNONHh3 0BAaHUTIH

JaHHBHU TNpPOEKT HUMEET CONHMAITbHYIW 3 HAOIKAOMIOOC T
BICA4Yu PpyoOmTeit. Takyw CyMMY MOXET HNO3BOINHTH
n3HObe CII€ HHaA. Pacxoawsm cmonuwa okynsicsas O6e3om
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Resvadduvl11¢oc 18t frv1oc wruv?, [Ytrrcefc

Vit Ry Orfrorevfuws? dtorflrrirRe 8 10rd11ffuv u

Ha
b a

WO ZXWwHE AN O0CT 2 NeT 8T R
T T Y OH YT O 0T O

€
A
0

C13sVU
1jhewse rddlsted? 1 dlsod jody
11 [ S sdzas, 11 ¢ d&zoff

Yy 4 H bl U PYKOBOIHUTG®E€IIbH : Mu pmm.tarsme HAL 1 HMHI . TWa xm
y M.a H a

XXI-i B € K OTKpPBBaAaeT nepen HaMHu MHOXE€CTBO
MIObKOTEpPHBX CHCTEM B TeXx ob0macrtTisax, B KOTO ]
3 yMm. K mpumMepy, pacno3HaBaHHUE €CTECTBEHHDO
ob0newm JKMHT Bhemu He M€ HE e, e & MO XH O pewmu
aJlui3 aNnulio MaTeMaTMUHY€CKHUH MOJE€EDH, MOCTTDPOE
HKIOIMOHUpPOBAaHMUSNS OHMOINTOTHUYEECKHUX HEUHUPOHHBX C
KYCCTBEHHOMW HEMTP OHH OPIUM HCACATIIME >KIHIOSAC TOWUI PHEPIE EIIUIEOHKHI
OMY €CTEeCTBEHHOMY 43 BKY. Peanuszaunuumsa Tako
MUHHOTO TNmWepeBOgA U, TakuM oO0Opas3om, oO0nmeruy
6oTa sSBIAAEeTCS €IMmMe O HUIMHADIIN I'OMT &KC TIBOSTHIDBIXC HSi
aTh OnNopoMun Onansdg AadbHEHUMUX HUCCIHIEAOBAHHUN M
y4eHHUEe CcCeTH MNpPOUCXOAHUT METOAOM OOpPaTHOTDO
HHas He UpoOHHAaSH CeThs MO XET O BI TIHP W TH[R Y O IE OKCH @
€ 1 JOXeHHUHMH K NpakKkKTHUH4Y€CKHU nwbomMy ecTecCTHR
orpaMMUpPOBaHUA3BRbHCBOR iHPyploem om 31, JaKOHUZUE
pe3ynabTarTe JaHHOMH pabdborTh HamonucatHa, 00yr
Hpe@H Ce€Thsh, a TaKXe TMNnNpoOBEeITEH aHAalTH3 MOJTY U
€eJllaH B BB OLI 0 CO3X1aHHOMW HEe HpOHHOMH CeTHu.

3MOXHOCTDB HCHNOINB3OBaAaHUA HEWPOHHOWU Ce€eTHU B

ANDROI D 1R [Jr(HBRREI(®PS wigwsdtderlfuvv? 1

¥R w3 g
o 0O 0O N0 OO

2 0
(¢]

o
o

lrs vl ?R
djtecjjo ¢dzHtcj?2 (96 jde Joduy
11 JegSsdz@ 104 dzOé v QGO &dgo i

y4HBHA pykoBomsuldlaBsmwip p@menma HollpenongasarTteuans,
9. baywmMamna

Unes mpoexTtTa ( comuaabpMHOACAT bU) 1 pBaakur upuyeedceKHAOSIK
peaBUraeTtrcs moOo TOpPOAYy: €3 AMUT B MmMKOITY, XOI
aTpBH, BBCTAaBKHU HUC ONOOOCOTHOTABH,H 049 T30a O VbIBOR CCMIE® O T JI .0
THYyE€eTE®€CHh 3a m@mpecTapenbXx TPpOMMT €RI € W ¢ 4 eBHbIVHEY >
€ETHUTHC S, YTO OHHM BEPHYIHUCH MJAOMOWNU MBCHaUS?
Ka e M I apIKjeo X OH OC JIObHIMAa T 3 BOHOK Tene poHaA W

peXuBaHUIH. Tornmna c¢o3aaHHooel dv H'9flo TThyprn"B, @ & @ H
m MOOHMUIBHBHU TenedpoH, Ha-TEAachome PO cHMKAMU X
e 15 pabdorT®H: paszpaboTka YHUBEpPCAaITIbHOTO

cCpBEpHOTO OpUuIOXKECHHNHId H a 60a3se OmepangumoHHDO

C TXOOHKAI € H U o . ABTOHOMHBHU CE€pBHUC, KOTOpBHBH Oy,
6eHOK, NOXHUIOMN YEeJJOBEK BOIMEJ BIK3IAUP AlHOCKEH HOYTIIM ¢
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H a KaprTe. Jauuoce OpHUITOXEHUE Oynmer a
THOBAaTBCAYN pae@&EeHOK 3a0BIT cOOOmMUTHL O TOM,
K H O
MeToOnns peBrie HMIY UKL C CAJI€ TOBaHUSIS OBJA NHNpPpOBEIEH
UJIOXeE HHU U oas HIOHUCKa I 0 X OWKHEX ONbPIUWI O BK® Ml M &1 H I
me H U
JIb IIa
HHSAT

H.

OT CIEC XKHNUBAaT©Db ME CTOINDNIOIIOINKECHHNC C B OHX II O XH

a, HO OHHM UMEJIHU MHUHYCBH: OBICTpPBHHIU paczx.
s NOTrpemHOCT b GPS wu B-aemarmawsiec T BleomH B¢
O pemeHHEe CcO3aAaTh cBOe cobOcTtBeHHOE An

V1 sARJ1 ¢ 2138 [JIR[?138 AJultrrosuv{t
ga{ ARG ?1 B wrUvR 1 ¢ Cc13sL JAVA.

YEHdBoME 2 | Odedt dz2 [ 9G] de jody
11 Jeg Ctsdz@38, 11 ¢ dzOMmM

U pPYKOBOJDHUTEIH : C mpeenmaonnoass allraeBnerAg , Bralhlde Ep¥e |
9.. baywmamna

Polo-mon1HOpYHKIIMOHA QI b H BIfiic IMIOKOTHOIPH CH3bIHIbI i) OMTBDC T P

A
u

I1
bl
T
e

g=Ren!
O T OH £ 0« o060 T Z

[elis=]

a
T
p
e
e
T

H
b
n

S0 0 H 5 0 W o YT WO« RO

¥ 0 2 O scm < R

oo =T

U U EUBCOTHOXD VWM &ZBM bCHOBIX C € T s X .10CM eM 00T YITO MOOIIIEH |
Cfd ODMOUUSAMHU U HOBOCTSMHU. Moe mnpuUITOIXKeEeH
€er o ¢ oe3ngualH MHMoO O6s5a BM T B @ H MOMMMIX Gy HKIH
OTCYTCTBYMMUE Yy JOApYyTrux OpUITOXEHUHUN, C
HB 11018 PpHUCOBAaHUIHA, HNOoJb3O0OBaTeEIbCKasas M
a u OHIJITAaMWH Me m w1 @ B§y O 1 WwMakKied . 1 B I 51 € T C
me cCTBOM MU OTIHUYHUE M.

€eKT peailunu3oOBaH Ha A3bIKE€ TMNpOoOTrpaMMUPpOB
OTK € byHKOHUH, CBSA3aHHEBX c obpaborTkoO
HHue OumoOnumortemwmpbDaKaxguMB@idionmoems BRODBAaTEIE )
O CBOMUMHU XapaKTepHUCTHUKAMHU. Paborta
peHus. JauwnHBEe nOTiIsd 3aNONTHEHHUS OHIAaWUH
BTaTOoOM paboTs Hapn JTHAOHIHEBHMH Bl I p O(EOKTTOOPM
B nmpoaAyKT oOmapgaeT MNOpeuUMYyINEeCcCTBOM |
a Takxkxe OBCTpo#H oOywyaemMocTu pabdboTHh
enaxtTop Polo moanyuwmun 3 omoToWH JTHUTITO:
n “ConwuainsHoBR mmopm iaimee 20d 8 r-ldpy wa
“ITT mxkoma Samsung BbHIOUpaeT CHUIDBbH
HUEe pa3paboOTKHM NTO NYTH YyCOBEpIIEe HCTB

T = 0 o = A

VfrersArRc 7. Jl3dvebsgée 1t JL1t0ff13m

o1t o1 Juls

gfJ FuRBYL RV URION VLT i L4t oS IRELIOURY
fretds{rvuvtdfJrtdl ARDUINO
sqtedyjdzS s wjtecj?2 1 Oodzsoady
11 eg Csdz@10%, 10 € dzOMf

Hens pabdboT®H:
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Co3zngarths -He OO BT A HOHTUDPOBAaHHEBIMI S 3abHKU 1 10
MUKpPOKOHTpPOaTnepoB Arduino.

3angaduu:

1. PaspaborTarpsp cumHTakcuc sS3bka Hebi

2. Co3nanaTp NEKCHMYECKHUHN aHanaTui3zaToOp AN A3 BK

3. Co3n1aTp CHUHTAKCHUYECKHUNU aHaAaITU3aTOp AIXA 4

4 . Coszngatrps TpawcasTtTop u3 Hebi B C++
JomonHUTEAbHBE 3 agadd:

1. Coasmeamy paisz3paboTkum nans sS3bkKa Hebi

AKTyanpbHOCTESD:

PasnuuHBe MHUKDP O KIOBH3TYPKOTJICJISIE PChle THOCAIHOAL 1 O B C IO Y
neyew y Hac aAoMa JO CIHIOXHBX CTaHKOB Ha 3a
CTYyOIEHTBHB AXSA CBOHUX THOpPOEKTOEB. HauobGonee momny
Arduino, HO OpPOTrpaMMB JAJ S POUIX AIYPIHITMC L THIAT €5 3

A1 MUKPOKOHTPOINIIEPOB KyJIla-OpPoREece URPCHEE&EHSBLE H
INporpamMMUpPOBaHUSN rpaTaKHEaKmauXcebdmauaa" peaibH

CYH_IGCTBYIOH_[I/IG aHallor U :

CymecTBYIWT OMOITHMOT eKMHTMHMI D B aOCHHOITOM H I O T p
MUKpPOKOHTpPoOannepoB Arduino mHa C++:

Arduino Event Manager (https://github.com/arcturial/ardignent)
Eventually (https://github.com/johnnyb/Eventually)

Hx HeaTocCTarTaoEk B T OM, 94T O COOBTHSNA U DHIP & QI
CITOXHOCTSB MNpPOT pPpaMMBl, U XpaHSTCS B MaccHUBE WU

IRy VO RYOGARC T AR VRC [ JJUrsuf 1 1 d)
Sk Odztso O ¢ dzj CMOBZHEO [ dzj ¢ 5o dzO

11 Juv 1 0Ed30dzME OW  d didx5jB8dRj1tDdzGEWdz @ fiffriis dzO

HayduyHmBi PYKOBOJIMUTG®E€EIbH : Makxapva Bko T OaiemT Koien
MI'T ¥ m. H. .. baywmamna

e 715 : [TocTpoewnmue busz mueckKoOiM MOJIENnHu unae
penlakKkcanuu HU JAaBIEHUS .

MeTons u NPOEMBID BBEOAECHUS paboTwe OBIH
OTUCKpPEeTHOM COCTOSHHUMU BemecTBAa, HE3aBHUCHUMO p
JqAns BuU3yanau3zanuu HUcOHoNb3o0Baigcsag matl ab.

PesynbpTarths: Brino monyueHO BpeMs peinaxKca
KaMep Hl.

BrBonw: Jlwbas cucrtreMa MNONpPUXOAUT B COCTOSHAH

C onmnpeagenleHHOW NOTPEMHOCTD H IO COBNAJFKREHTY cMemmB
Knaneipomna.
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Csalrtuvroc wrevrf o It LoV IV REULTIOLRC w11 [ 6
s{lot L) foLd1RLO

sktcj dz€ theo @ [0Q@zj C MOdzH et 0 dzO
11 0O BOdMS Ow  d dzy j 10k 8caiz0 w1 O C Qscidi )

Hayunsii pyKOBOJZHUTEIH: Ma k a p e Mrrap 1a, @ E[1TY Ko am
baywmamna, kadbenpa HUVY7T

[lenpo paboOTBH SABISETECH CoO3 a1 aHUeEe CHCTG®E MBI
TOBAapOB 3CHWHOMB .MaT a

Ha ocHoOBe cOopa amaHHBX O NONOKyNDKax, ©O0aHEKDO
DOMOIMmMb KW KOTOPBHBX MOXHO OTCIHIEAHUTH, KaKOMW HMETE
bopmMupyer rpynnons NOTEHINOMUAaITh HBHX norpeobOuTen

bopmMupyeeure Hnlbe pp a 6 onee BOCTpPEeOOBAaHHBX TOBapoO.
AaHAaIMUTHUKU CHUCTEeMa TNPOBOJIUT aBTOMAaTHUYECCKYIW P
nNo4YyTe HDTHUM TpymnmamM HTOKyYymarTelaeiwHd.

B mpomecce paboTbs cPopMynupoBaHB OGN HKEHIC

MHGPDOPMAaIOIUOHHOMN cCcHUCTEME, NpouU3BEAEHO ¢€¢ onpo
cucTtTeMmMb, paboTawmwmmero Ha TeCTOBBHBX JaHHEBX.

B pe3yanbrTarTe paborTw P a 3TpeaxOHOUTUYACHCHK: M € () YTHPKEIN
cucrtewme, NOACHHUTEIbHAaasg 3 aIl HWCHKHA0 WK CIM[COr € KMTBLY, , PI
Ha TECTOBBHBX MJaHHBX, PYKOBOJIXCTBO HNOJIbB3O0BAaTEI

CuctemMa CcHOHpoeKTHpPOBAaHAa B BHJAE HUHTEpPHET
BUDPTYalbHOH MHPpacTpyKTyDpE. Kon CHUCTE€MBI
(https://github.com/Kurenkova/aicpg

Cucrtema HCHNONb3YyeET foptear H IMH n (1O 6 M T DK a

ompeneneHus Tpynn HNoKymnartene#h U Haumbdbomxee BO
B kxawuecrTBeE CYBJZI BmHOpamHa Mar i1 aDB. [Ipu pe
nporpamMMupoBaunus Pyt on.

to1t o JusB) (WE[ [rr1RC "CfJrsuvtf1ivdr Y Ltuval)
siMmMidody 1 Ote! W ¢dzj S MOdzH totso dzO
[1[wdd3doLldy sm¢ s M O s tsacdg@ls0 , ¢ dzO M

[Ipo6itema

CormacHoO oI ocC KaxXJQoe obpas3oBaTenaAbHOE
NONTOXEeHHUE, B TOM YHCIEe BKIMGpOi@oaun 06 §xaamwo
C TeM MmO COCTOSHHUIW HAa TEKYIMUHA MOMEHT BpPECMECH
NMO3BOINIMUT aKKYyMYIHUpPOBAaTh MJAOCTHUNXKEHHUSN ydaIlHU-X-C:
OyayT BMCHIODIBC I OpHU nNocTynanenuun B BVY3.

Ilenu wum:3amgavuu

Henprw pabdoOTBH S BI S SNTPCUIT OPK& HMaI Q 0 Tckoab mupa Gome e
NOOTBEpPXAEEHHBE HQOCTHUNXKEHHUS yUYe€HHUKAa U MWO3BOISI

3agavyaMu HacToOsmMed pabdOOTH SABISAKTCSH: me pE
pa3paboTKa OCHOBHIX OCBIRCHHIAID WIEPBI JHOCKIE HHU U U O I p €
NoNXTbh30BAaTECIHEH CUCTG®EMEBH, ompeageneHUE CTPYKTY
XpaHeHUS B Oa3e MTaHHBX, MNDTOATOTOBKAa W 3arlpys
OCHOBHBX 3 KpaHOB C M CX/JEYM BIH UM U] € PJEOXpPOMINOPBO BM @ U €
KpPaHaAaMHU CHUHCT@A@MBHBN, O PR3 MEPTHBAaHMNUE CHUCTEC MBI.
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MeToOoOaOB U: NMpPpHUE MBI
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3 pabomrxmi®®ROHUSL OyaeT BBHODOITHEHAa Ha -3 bl

MBODpKa Django. A3 bk OpOrpamMMHUD O KODBHU I

p

amMmmupoBaunus (Python, PHP, Ruby),Texaxr op

Bl U 5[3BIITIpHﬂ?H[6(BJ'IeCCI/IHTaKCI/Ice, 4T O YBCI HUUYTHUE

C

TBHUE BIHUSIET H a Ka4d€eCTBOo. OpeMMBODpK

0 MECTHM Bl M bpeiiMBODKOM c MU POKHUM byHKOH
ToxXxeHHUHN Ha A3bKe Pyt hon.

KadecTBeEe 0Oas3 B OgaHHEHZX HCHNONAb3YyeTCH CV5hb

B BIIODOIHCHJTA n AC MOHCTUpPpaOoDuU y‘-IGGHOI‘O mp
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H 0
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Ha yu
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00X o nmiomIob 3WOCB a Thb mnpoMbmaneHnunytw CVYDB], TakKkylmw
peiiMmBopka Django mo3BOnTAE€T MaKCHMaldIbHO OB5C

ep U O XKeEe HU A, ONpU HEOOXOITHMMOTCBHTHB PMAT P a4 WU O
YBIO.

Ty4Ye HHBE !pe3ylabTart bl

pe3yilbTaTe BBHONOINTHEHHUS YydueOHOIPOWMIDIXKEE®HKTE :

aHUMMU OCHOBHBX CIHEHAapHUEB HUCHOJNb3O0OBAaHUIA

B bl € I aHHEE B 6aszy JaHHEBEX. Yue OHOE npu

HITI®E MBHITCGEPHET JIW HEMOpPECTP@ UMU ONpPpoOeEKTa

B 0. ] bl

UME HEe HHU e OpeANPKEA@EKOHEDBDS BEBO3ZBOIUT H U B

nbukanguu MHDPopManmum B OTHOIE HUHU

Opas3oBaTeabHBX yupexXIAeHHUSH X B pyeenoido il
0 qI€essTeJlbHOCTH, a T a K Xe¢€ NO3BOMIHUT
r

C 4 6CCHpepBIBHO C MOMCHT a mocTynie

U B H
IO III €

O SO o O

dlufrf¥ffrerrr J1fr¢ srRudsesrRm R[T [L]R
Ruel [[?217[1J 01 R[] PROLOG

btcrdf s0o O [ Otc! W 1 j dad Mso dzO
11 Jerdp j dzi odzOY M sd&zO T 20§ 1)

H Bl i pykoBoauTeaTsb: wMArppooBruaut, o Ba clOpunciir e B.r 3 1

H o gz e =

2 H W H oy S 8o

H X =N 09

H a

Be€K BBCOKHUX TEXHOITOTHIMH, Koraga ecTDBh BO
HBIE paccTOSAHUS A, BaXKHPHNOECUDEODTKOVMMNMY @ H
OcoO0OeHHO B5TO0 KacaeTcs BBoaga HUHOpMaNHU
HHBH MOMEHT KHTaWCKHHU A3 BIK SBISETCSI Ca
u 3 CaMBX CIHOXHBX B H3ydYeHUB,HadauHAMMI
T B O BpeMeEe HH o a Ke y HOCHUTE ECIEH 1 3 BIK
BJI € HUE 00 OAHOM H3 cnoco0oB peume HH
buyecKoOro mHmHUCDHMAa.
HHOW paboTe HCHOAB3YETCSS s 3 BKKY NIHPOOCTTPb
" K O MT O H €THOT3 OBBO JI SKK®TT O POOBICOT P O aHailus:3
BIEHHBEe B TpadudyecKoOM BHUIEC, BBEJ€HH:
BaTh 6o0oxnpmoe KOJXTHUYECTBDO DTOMOITHHUT € I
p € NCHKI b bEKIME BHOKH Bl X 3amgad B paborTe
HPUIdeCcCKYHW NTHUCHBMEHHOCTGH

o

“ 0O &N o N &
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IIpu paspabdoTke OPOTPAaMMHOT O IpPBEKKDOP H M
METOI/I, paborTa C pPacTpPOBBMHU n300paxeHHUSTIMH,
MaTeMaTHYECKOMHN ITOT HUKIU.

VL1 3zrvrr vfyr{8guvr R ws[tfduvRrR (ot) [110] 1R
zotrRms 1yl 16 RYJItOdr L RR Juuwpf 1T[RrRusd [1] ¢

1 stej dzgS s ¢ dzOMlsOMdw 7 j dzad Mtse dzO
11 (e isdzO "~ 1564 dij &Ecisi sk LOsH | B UL dEsokAsh

Ha yunmBpit pykKoBoOoOauTE®ECHbhoOop ukoopsenmkroo pogygxarma o HUC T ,
"MutT ®u m"

He B 03 MO XHO mpe acTaBHUTDH COBpPE MCHHY . KM B H

OpUMEHSIETEC 4 o1 s UACeHTHUPUKAUTUH ToOBapa: H a
OPOU3BOACTBE. O6bpluyHO OIS €eTro CYUTBHBBAaHUSAL HUC
pacno3HaThbh WTPUXKOJI Ha HU300paxeHUHU. Cymecrt
Hanpuwmampi, mg,b Hanucaunuwnasa agasg Linux. Ho ecnm
TO 9YWHCATO OmMHUOOK TaKHUX T@NONporpamm BoO3pacrTacertT,
YyIYy4YMUTHh HX KaudyecTBO PpPabdOOTBHB MOXHO, BBIJOCI HUB
HCClIenyw NpOoHaRTMyUD®IMT pPUXKOJTAa Ha HU300paxeHH

gt oy iR frufrdl wftuortflsr Jrudfrt1iram [ ¢
Il stedmse [ dB3dlstcd?2 [ocjdz jody
11 Jozl sdzO e~ 6171 € dzOMmM

CoprupoBKka J a HHBX ABISAETCH4 aKTyalnbHOH I
Oonpbmue AaHHBE, MOJNEcBHpOBHEHEBEHEaHaITHuU3 MEeTO/J OB
MacCHB o o KOJIHNYECTBY omepamnuiu u BpEeMEHHEBM
U3 BE€CTHBE METOJIEBH, YTO MNO3BONAET BHOpPpaTb HaAHMU

RIAJTSTOARS V1 OC #RrRuBU[ [ O "Zzs[[?1éCc 1 RIJR(
Jtesh s | &zOwqd fhaz@ay o j to
11 [JozCalzO 444, 11 ¢ dzOMmM

HayyHnwsili pyKOBOIXIHUTECIBH: Poxamunmar a Tu apmes makToHw « ¢
Hayk, noime H¥ &VAIPreYn pusm . U H . 2. baywmams.a, MI'TVY

Pazpaborana aBToOoOMaT™ W3 up o B a"alllkaosn punHadsio pbviaGiyim
Ona wmuMeeT nan1Ba paboumx MecTa: YyUYeHHUK U OuobOnm
(Tenedpon, mnonaHMmMmMeT, HOYTOYK) HUIHU dYepes3 KOMIE
MO X€T NOCMOTpPETH HalWu4Yue MHTEPREE@BIX IIE MY b HUV
perucTpupyeT KHUKYIapu Uoowaoa-mie g@@Rueme3 RansaerT
NOUCK MNOTEpPAHHOMWU KHHUTU. CuncremMa HanumcaHa I
1 aHHBX, copagepxkaima s HHPopMamnmuowW O XYyJAOXECTBEe

co3Jl1aHa ¢ HUcHnonlb3o0oBaHUEeM OubOanwmortexu Django.
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JYUR[RYTOARC (01 Juz wlpruvfAaltd lovouvIif vYy[rud
I'frRCcOozrRm 10 4 Jtrfrir3cr A1 3

resstej yed2 [ darOddz | OHddBBse dy
11 JeSsdkzalze, 11 ¢ dzomfm

Henprp padboTwRODBa@amMmBUBMPEME  HHBE ¢Gai3z bl cBeTOGBODP

B HameidnowpaH&axgas CceMbs HUMEeEeT JHYHEBH
OXTBPMHUHCTBE NepekKpeécTKOB obOpasywrTcs npobxuwu.
Hoam) NBITAaeTecs pemurT b npobdbnemMy, BMOHTUWUDP OB
Aa3TpPaHMYUBAWT BPOMBHHBCTC O®HAa MBINE HIT & M OB . Har
OTUMaAalIbHBH cmnocobO pacuéTa JaHHBX BpPEMEeHHEBHBX
CTpevyawmuxcs Ha JOpOoOTrEe. Pabora BBHRODOTHEHaa B
» , A3BKOM TnNporpavMEnpoeregHusaroadbpoidlperpami
ONTMYEeCTBO MOINTOC HAaAa KaXIXTOW U3 MNMpealoKEeHHEBHKX
MamMUH/ CeXKyHOAY), TaKXe MOXHO MEHSATDH JTOpPOXKH B

T. O. ) ; B X 0e B BN OJJHEBHPUCSM € H Pl 61 p apvaM3abl  BABIBSIO
e me X0OJO0B Ha KaXIo#h mJTopore, a TakKiXe yBE€IIHU:
OOTBETCTBHUHU c BHOpPaHHBMU nmapamMeTpamMu I 0D
o3BoOoOnNsseT paboTaThb ¢ HmporpamMmMoOod A ®KaeaTHIIHaKkK

0 00 TR QW o ™A

s{f¥Jrseroc to1t1 o1 Juvsd rRID GG O R
Vit f1toffrRt LI OV R R[S 3 UVITOI] [LRC

stcOQoysseo o¢dzHtcj 2 1 JECtsdzOj ady
11 (e S sz@ 6 8sfifddz 2 esfmMbbsd dzOMmMm

AKTyanbHOCT®SD: B HacCcTOoOSdIue € BpEMH aKTHBHDO
poOoMO®BUNTPOBTOTAaK KakK OHHU oOmagarwT HEBEeEpPOSAT
OT NMPOMBImMIEHHOCTH U MEIHUUHUHB TO0 OBTOBOTO HUC
CTAaHOBUTCSN MEeHEEe 3aTpaTHOMU U CIOXKHOPUBM RBGEP O K
U MUKPOKOHTDPOIIEDPOB.

e n b padorTh: PamapmWmyriKksaT op@adbomr a nporpamMmm
yopasBileHHWI OMCKOM HU 3axXBaTOM NOpeaAMETa

MeToans WU TOpuéMB:
-TEOpEeTHUUYECKOE HUCCIeaqAoBaHUUE,;
-9 MOHUpPpHUYECKOEe HmccinegoBanHnume (U3 MepeHHUEC, pacu
- UCHNONHh30BAHWEGD UOBODBREKHT MDO nporpamMMHUDPOBAaHUIS
ynpaBllsfgwOmMmed TPOT paMMEBl;

-3D MoonenupoBaHUE;
-IpOTOTMHTIEH PCO BUACHIIMO 1 b 3 0o BaHUeM 3D mpuunrtepa.

Pe3 ynbpmpaorire cBC € BBHOOJNTHEHMUSA JaHHOWU TNTpoOeEeKTH
poOoMmaunynsToDpa c NOUCKOM H 3aXxBaToOM TIpe)]
KOTOpPpOTO MOT YT MCHOONTb30BATSHCH B pas3idudHEH
oOpas3oBaTeNbHBX YUpEGHMWMHEHHUSIX B LensXx o0Oyuge

IIpotrToTun MoXeT OBTBH YCOBEpPImMEHCTBOBAaH pas3i
-HCNOJb30BaHHUE METOJOB HUHTEINEKTYalbHOTO Yy
-cO3J1aHUE HUHTEINEKTYalbHOMWU CHUCTEMB MNOHUCKAa C
-iepexongq Ha Oomnee NMPOU3BOAUTENbHYIW anmnapartH
-yCOBEpPMWMEHKDBGCHE PYEER U U .
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teJatoffo J3llrée rRYJITOrLRE L O v{IMmfpf1Uu)
fovtrALV 10 Jur [l frestdsdrvtdffrté ARI
skLdzgj yseo [ drOddz ¢dzj SMOdzHtets0 d Y
11 JozE sdzO €& 9d62 ¢ dizOMmMm
Henpr Moeidh paboTbs 3akKklowuyaeTcsda B TMNOpPOEKTUHDP
cnoBEO0oDO HaraAsAHO MNOKAaszaTh MNPOCTYHW O00BEMHYIWO
nporpamMMHOro ob6ecnedyeHHS. TpéxmMe P HBIZ € B M HX /]
cnoco0oB YBUIETH B XHUBY IO BUPTYalbHYI CTErf
NpeaganoxXeHHOMW CHUICUT €MMOPIM €HHAT JMAOHT YT CJU Y KU T b ~-T O JI |
OpPUHTEDPpE peaibHBE ONPOTOTHI B uiau xK e ycTpo
CMEmMaHHOWU PpeanbHOCTH, Takue Kax VR mumnewmMb u.
MO €U K a X J Bl 1 pas TpeOyerT cylc TIRaAHXB&E/RH BIVIR Mcawr«
BHYIWNHUTEIIhb HBHX buuHaHCOBBX 3aTpar, T O npeanto
BBHBTIOJIJHBM HU HNODTOMY MHNe€epCcCHOHeKTHBHEBHBM. IIpu co3 naa
OyaneT HMCcHONb3O0BAaHAaAa BHYUCIHUTEAbHAasI 0 MDIIHPTT@ ®T
JaHHOMW cucCcTeMe aBTOHOMHO, a aAna1sd JOJUCTAaHIUOH.]
npuioxeHuwe nagnsag nanatThpopmbe android.
IRy Vo[ RYIGARC RLIUTITIOSURIVLE 3D [ LrrfRrR SUJT
RL#vtUSARR 1 [ oL waftst
sktsots? (et dtemjde jody
1 JozEsdzO €130 ¢ dzOfmf
HaydyHbpid PpyKOBOIZHUTEIH: OGPunanunnoB KOoOHCTaHTUH
mkK oxa Nel 501
Kyobuk py&@kKkaZOBOIAIBHO cCcTapasd, HO OYe€eHbB- UMHT
OJHAa M3 CcaMBX NONOoOnNyiaspHBX B Mupa. cKofamupgygoOK
CBOMWHCTB. Ero m3ydyeHHe mnmoOpoxXgaeT OTKPBHTHUSHL B
yalyuymaeT MHIUBUAYAaIbHOE NMOHUMAaHIUE 3TUX 00
py6buka He TakKk CJIO0XHO, Cyme cTBYET MHOT OKIWMWHCT
HEBO3MOXHO HayudYuUTbhcCcsdg pemaThb €Tro CcaMBM ONTHDH
KOJITHYECTBO X0IO0B, 6e3 I0MOIIH KOMIB KTEDPa.
ABIAE€TCSI NpeagMEeTOM HCCIEeagOBAaHN.
B pab6orTe O BITa mocCcTaBlIeHAa IeTWIEo3 ¥yADHO HY
MHTEpaKTUBHYW cpeay aAaAd9 HU3ydeHUSA paboTs anr
tor1t o1 fuvse rRUAJESOARIV LB wrRuUL L3 11U
Vfrafuvflsr
| Oteddz | d&zOHddBBdte 1 S Bsd&zO4 9 d Yy
fluv ez 722 qgizjhjyhgeetss ¢, 11 ¢ dzom
Hayusnsit pykoBoOoOAmEMEHE: AMapeem u 4, NpemnojgasBarte
JHaHoHas HUCCAECAOB-APOERKTK HBOpa®oeaa Ha yOAO0E
adburtypueHTORB U CcCTaplme KJTacCHUKOB B NOJydY€eHH
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nHbOpPpMAaNOIMOHHOH CHCTE€EMEI JOBY3 OIBEGKOWMT yme AT OT
O3HAaKOMHUTBLCSA C€C By3aMuU, pPais3ITHUYHBMHU OJTHUMOHUAITaA
K K3 aMeHaM CaMOCTOSTEdAbHO. Haunuas pabdorTa
BO3BHHKmMUE NpobOITEeMB U CcOHOCOOB HUX pelle HHUS .

e 15 pabdorT®H: P a 3 pMaOOHOHTYyalOT b C MICHT (ROMpPYyM a I JT A I
OMTypHUEeHTOB, KOTOpas MNWO3BONSET YyY3HAaTh UM
HaHUMKU O Ppas3THUUYHBX HaNpaBIeHUAX O00pa3z oBaHUSIA

3agavyydu:

-l poaHanu3zupoBaThb NOTpPEeOHOCTH CcTaplmeKIaccHH
U ON@PeanenTuThb NepCcCHNEeKTHUBHBE acCHNEeKTBHB pai3BHUTHSIL (
-PaspabdboTaTrTp apXUTEKTyYypyY CHUCTEMB H BHOpPpaTH.
-HactTpourts cepBEep W €ero OKpPYXEeHHUE aAJIs pajszpa
-Paspabompmus omxe & u e

-3JanonuuTbh MWHPOpMamueiud O60asz3y HTaHHBX CHCTEMEBI
-3anycTUTh CHCTEMY B MNOJINIb30BAaTEelIbCKOE TECTH

w o

AKTyanpbHOCTbH JaHHOHU nmnpoOAEeMB TPYIHO OTDPH
pa3BUBAaTLHBCAHA, HNoaTydyarTh HOBEBIE 3 HaHHUSA, HIOD3T O
nNoJlydyeHUSA oOOpa3z oBaHUSA U WMpPpoPecCcCHUOHANTBHOMU MO

3HAa4YUMOCTHS: Monyuurtp ~-xOPpompe 0 md&pPa,3 0BOHH
KaxXJIOoT o CTapmwe KITacCcCHHAUKAaA. UT 0 0Bl HaWTHOH 3T H
BpeMeHHU, U3 ydaid Oonpmwoe KOJIHYECTBO uHbPOpMa
Yopome HHMEe U8 IR MNPOEM BHEApPEHHUS eAHHOWU HUHCODO
NOMOYb MUIITHUOHAM HWNKOINbBHHUKOB cIOe€eJaThb IIpasBHuI]
peanu3angUU JTHYHOCTHBX KaugyecTHB

J1UR[R ¢ R tdtdresfa L rdtdrrdad rdrRepRr

o 4 U lli RIRUOGARI VLI LL ARICCITREULIS O
[ OzC s [ dBBdlsted?2 1 dzZOHdMdzOoe s d Y
11 [ ozE s5dz@A352, 11 ¢ dzOMmMm
Hayd4HBH PpPYKOBOIHUTECID: Kanyruna Anexcanagp HUr
MaTeMaTHUKH, Wi H qpoo pp Waa TH{MIKOH HWBIX T € X HO T O T | i, MIIT -

OnTuMU3 anus TropoacCKOTO J®& P ©IKWB OUOM U T B UK O H
MOJZEITUPOBAaHUI

ABannmartThs me pB blH B¢ K, CTaBIUHU Nepuogom
noTpeoOHOCTE® B pa3pabdboTkKke u HCOONXTbh30BAaHUHN
T ODpEBE MOT YT OBITH HCHTNONTb30BAaHHB PBUTOPHAC D M
HUPOBAaHUSH
PasmseeTropoasga BO MyHCOTTOONMY FBBAOBCUTCHMA TT pOarH ¢ M O p T H
s B CBOIW oOouYepeaAb onpenensgseTcs mnpasBHI
W cBeTodopoB MBI TNOJIXpaji3yMepBE@NBOBRPpEaAME
e KOTOJPp BlX TOpPHUT 3 el e HBH CBET I I s K a7
TaThb Takx®ube MHTEpBAam TH B HE KOTODP B X Cny
c b K H X AaBTOMOOUMIDB HBHX JT0por u, B O3 MO X
qeC TaBIOS€TC A OOCTAaTOYHDO CJIOXHOMH 3agade i,
TOAOM HUMHUTAINMUOHHOTO MOJEIHUPOBAaHUHIH
[IpeameToMm HCClIeagoBaHUSHH cTalmla MMHUT aIllU10HH
OTIOEeNbhbHBX PpPealbHO CyIODNecCcTBYWMUX B MoxTK®B®IT HIMWP
3arpyX€eHHOCTH, KOTODpas: BO3HHKACET 3agyacTylwo
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cBeTopOpO®, H@TI PraaBKWKI b H O B MG p apHAHCONTOONT O DK€ & T & . ]
3aKkilwyaeTcsa B TOM, 94TOO0OB ONTHUMHUBZHUPOBATSHB 10
Bpe MEHMC TBHYWOMUX CcBeToOPopoB U nobOaBIAEeHUS HOB
MetTonomM umccnenxoBaHUd cTaJd METOJI areHTHDO
B kauwecTBEe cpencTtBa MoIXelupoOBaHHUSL OB5BIa
PesyansTarth JaHHOH paborTsh MOT YT O pIm b II
TPAaHCHOPTHBX MNOTOKOB Ha O0co000 3arpyixeHHBX Yy
[Ipennoxe HHBU METOLN HMUTAaULUOHHOT O MO I ¢
ONTUMMU3 AaNUOHHOTIO OBKCIONEpUMEHTa B TEOpPHUHU MMO3B
©OJ1 e MH B X y4acTKOB. ¢ HEKEM HQOIPa3poeMs,y 1B @AY B
MCNONb3 OBAHAWAaMOPOKHEBBMHU CIyxX0aMu.
[lepcnexTuBa pa3BUTHUA pabdOOTBH 3 akKiIwdYaceTcs
OT OTHAENBbHBX YYacTKOB JITOpoOTru g0 MacmTaOboOB p

{
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=
o
o

sdf¥?25vrtvdr flref Rt LitwdRsOARL L {
INMorfJrrseuvlrc v 1 Juvst3zuvlf s

[Jesdetse | todf s Sig@&H tso d y
14 Juv 1 0dG3OdzMS OW ddgy J dz edzOW N C B8dZO -

!
{ef s

HayuyHbsid pPyKOBOJZHUTECIISH : N'Kemmumart Maprsaulblec pa:
kKadpenpo-lCVMHINY wuwm. Hk @O e baylM@MRETIY u M. H. D. b

Hens pabGorTh: [IpoBecTH KOMIODBITEpPHOE MOJE.
B3aMMOITEeHCTBUSA, JOI1I KOTOPBHX HEBO3MOXHO TIpOB

OnucaHue: 3axBaTbhBawWMmMU BooOOpaxeHAOD MHTDP
HucclengoBaHUSH KOMIB IOT € pHOH n1abopaTtopuumu, K O
OpHUIOXEeHUSH . IIporpavmmMma NO3BONSIET ydaimeMycC g
B3aMMOJIEeHCTBYMOIHUX 00bBeEeKTOB u U X nmapamMeTpBH
M3yuyarTh T @O0 pUIar3uyl € UK Y 1 b HOT O Kypca U O0poOBOIX
yCITOBHUSIX, Korga ¢GHU3IHMUYECKHUHU OHDKCOHEPHUMEHT HEBDO

MaTemMaTunuuyeckas MOJAE€IAb ONpPOTpPaMMB BKIJIWYae:
BEKTOpPaMHU U TPHUTOHOMETpPHUUYECKHUMA (GYHKIHSIMU.
duszumueckas Moagenb OaszupyeTcsas Ha:
O 3aKOHe BCEMHUPHOTO TSATOTEHUS
O J3akonax Kennepa

Pesynsprtatre: Co3mgaHO mNporpaMMHOE THNpPpHIOXEH
fLaRrf 20 0 VER[ILrCURL ¢DIAPSYe 1] Cc vfuYyz[r1 R
RO v R TerRmJ[ JyRrRY[HEs B Y rrrtrsrR [orrs

rRoIsruvff 1 uwrl ¢.

[smRdztste! wjteejjody
11 JozEsdzO "~ 1256 gMlRsmMipesvemist @ R11 ul dzQ figigze

Hayunmwin PYKOBOIMUTEIBH: b a x eYmaousr ¢ A B e kBchacHepid  (k
Yuurtens uHbpopmMaTHUuK U, CHUCT®EMHBH AaIMUHHUCTDpPari
CoBerckoro Comwsza WU. C. [MonOumna

CaxapHB# nuabeF X pouHenr Kk o & HE U3 €4YUuUuMOEe

XapaKTepHuU3YyWOIeecs T pkKeHHKBS HHBAMN a paOBB OB POKA LS T
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pPe3ylIbTaTe PpTAaK) Y MK YKHIOCYMHHOT S 3 M EpIy IS, X H H C Y I
cAail THUIa OpeaAnoarcaamo Ko @Jrep DIk B HIBAKI U € HAT0a0 p U

MmHCcynuHa. [lpuc EHMQPETHTDIPIQPHO MA H UIB KKO I 1Y CHHB KTH) JKBE O
Cepb e 30HHICO KHE HH A , KOT K@BI® C TCBHOM X 3KHAB H U " B ]I
OPOMAOINNKXHUTEIbHOCTDH. oHewmanaoB& XKHO C @A CKIOOTHOKDHOEE UMEOJ
OBITBH HECTAaMPOKREBENME BIOPHUHSITHUHAI WIOJEE HMM HC T IR PKIE
[lonpocTky W O6XKOIRBMHPE@IMWIRIWYECCKAaAsT MOIAMEP KK a H ¢
TOBUSMIKAOEHOM U MNOCTENEHHOTO BBHBXOAZA U3 I
oexpraa3 paboTKa MOOHMIBHOTO MNPHUITOKECMWMMAJ XD a
I0epXyFYMamoigele KNGROHBM®OCHMAI b HOEE NpPpHUITOKEHH
orpAmdieoi d Studi oucHiao nsp33KBEa HIMa® wa smHbRK3aH aSuQLE
g cMapTPAnrndBonHnd. ONpunoxXxe HUBPOOBMBOPOHBAITRBHE
HH3AEME POB B JHCBHHUKESRHWI3CHWPMOOBATHET P D ¢ 1 Y3IRYM®E P O B
Xapa KpoBH A3 T pawwax osa3 Alpmmowxemaae wKRODcaPRs y»p
M HYI bIl UBA TEOIPHI , COXpaH@Ga3 @OHABEHNMNXIONAORAINKECT

CeTEBBHX pecToOpaHXB K ©KODpPIEGIIEBCOIBIDT™ MO JI 0 JO0MY Y ¢
TUONBTH aBTOMHONMBBRKOOIHEBM B mJaHBPMEGB agHona . n edpy
«MMcuxomoOBMBONM I €T YUTATh CTAMUBMDCHA,TAMY YHUT D C
BOMPOC oOT KITUHHUUYE C@EBPIPHOIECCUAPHADB xy 1 mMeoprmeaDai H bl T
NOMOMHUK JTHADRIMERAY YIPydylaTseoOMOPAWMWEH A H O
MOJONIXBX HNWAIEHN ¢ nuabeTOM HAa KHUB3HEHHOM MNYTH.

VtJatoffrt LI o1 R R Sf1wutuRrRt I OVRLE T O ]Y
fozr1 3 10 1 [ oduvnftfr ARDUI NO UNO
14dLOB] IsHddese vdzte Rdzt WMtse dy

JJJuv ]293 dd&3. ¢. Rr. lvles GaeGdpimC 6 s

o 0NN Hd g Aax
N oY g0 oo 6

NaHHBH MOMEHT HAa PBHKE ODITEKTPOHHBX Y
CTBO MoOoageilneiw, CoOpaHHBX Ha OCHOBE pa:-
HUS ynané€HHO, C moMOmbUO cMapT hPoemma A
OTOM OB HIJJAa YypalideHHOE®E yopaBIleHU E KOTOJPHE
HOTO TenedowHa, Ha KOTOPOM YCTAaHOBIIEHOC
HUe OO0OBYHO OoOOmTaxaeT MHUHHUMAIBbHBM ¢YHEK
S pPOOOTMPUJAMMOIHMMBUA,T aIKMEKTCTaBIEHHBX B
O4Y4eHb MagTasg HUX YacThb wuUMeeT GYHKIODHUOHAaI,
oTYy, HO ®M MNoanydYyaThb JaHHBE C HETO. e s
DOMOIMb KW KOTOpPOMWSI DPHYUALT YOEYRIRECHIBEC MOJd€EINnb I
naThpopmMbe Arduino Uno. [TonxkmwueHUE K MOIODEIIHU
luet oot h. Co3nmaHHBU THONpOTpaMMHBHU NONPOAYKT P
Androi d Studio H a s 3 pikee ol Oanvaanm a e/fa HCHIOeE I Y TEOPIIH JIM
BKIIHYe  HHUE/ OTKIIOYE HUHUE Bl uet oot h, IMOHUC K I 0C
NOAKIMWYEHUST K HHUM, PpPeTryITHUpPOBKAa CKOPOCTH MOT
CKOpPpOCTH WU 3apsaga aKKyumMynsTopa, TMNHTAaQIWIETr o ¢€

WH 0T &N 8 20 < R
oHwwT O ®H o
OO0 N OOwWsD =

Vidatoffrt I @vRdrcel?vd4d tHodrIvf cuft ¢
1ddzsBddz | jdzadOBddz v jtecy jody
11 oz ¢ 5dzh0%, 11 ¢ dzOMmMm

Hens palbdorT®H:
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BIPp YKOBOJJHUTE€EIIb :
Nel 811

e ok

tléc
® T

moclnemgHEeEe BPEMSH
T OB . ITogoOHuHas=x

ApIyall y3 U AU TP H

TOYHO YacTO TakKas
, B 1 O ccliee JUHacIge
paBXKamRM#M, 0 ME X 0 I

Bl ) . B oT1To0#t paborTe
a . [ToBegeHHUE 00mBe
aBIEeHHOTro BDOppRoepa
OJNIBbHBX TOUYKaHx
y o100 HBH
Hue O0O0OBEKTOSB
HOole HIWSSC TIPP Yy I I B

0
II
M
M
T
B

Cco 0ok H-209oH3H0 0w
O H WO 0O oo R o494 R

B

Vedatofroc wtrrd 34
forrIvfcultdd

¢ dzdzO
1811¢ dzOfm

CTAaHOBHUTEC A
3agadya
I BUXE HHUH
3ajgada
BPPacCMCIM aBT P M Ba MDA D P GBIK C O @ N
u 3

nNpocTpaHCTSBa
NONb3O0OBATENbCKHUH

CHE X WMGIT C B M@K iile MO Bl Al
3agaHHYy©O GUTYpPY.

ViItolf 1R

paboTarThs AaJITOpPHUTM DI HaOoucaHsH np-or pa
TE XKHHUKa, KOTOpPBH HNO3BOJNHUT €My CO&JNMUHSHBO
TeaA0BaTEIbHOCTH.

Me T 0 1 BI:

rpaMmma O b1 a NpOTECTHUpPOBAaHa IBY M CImOC C
ONb30BAaHMUU BUPTYaAIbHOMT EprmMBIa PaYyomwmo palid
poi cmoco0O B3axnanmwmuyancsa B HmcpobOHpraBafHrE O=
OCHOBS®E nnatTbe Arduino W aOIBYX CEpPBOMOTOD:
Honoruu 3d meuwartruwm mcnonbi3zoBaaucobp 3d Mopge
ITOPUTME MNPUMEHAWTCSI METOJX JTHHE UHPIC WHATE
OB MNOBOpPOMM®E pPIIEESKH UIK@O OT a

PesyansTar:

rpaMMa HamomuUCaHa HUU ONpOBEeEpeHAaAa B BUPTYalbHDO
Bepka paboTs ajaropuarTmMa ¢ NOMOIbIW0 3MYIHN
OJNHSNAET C B O 0 T30ayaHaoucyT ba . 1 AIp% B e p k a pabdorTh
MYECKOW MUROPIE XpPoOO®T@MOKAaizala pe3yabTar,
OCTAaTOYHO AaKKypaTHEBI.

BeiB o g:

BJ € HHBIE NOTrpPEemMHOC Tule p BE XKPaA&X@T €B bIp @ @ &1 BIa H ¢
0OIb30BAaHPHX UKEUKOEPBOMOTOTDPOB. B c¢cBa3wu c
€1 U -4peopdTOET MH M KA € HUCNHNOIb3O0BAaHHUEM CEpPBOMOT

YOPHURA [Uu[]2U0RGLI[1 U1

 dlstedJ o dz©

OB a I"anwuna Huxomnae:

AaKTyalbHOIMH

BO3HHUKaAaET, HalnpHu

rpynns O6ecmnuiao
pemaeTcsa OYyT

MX B3auUMOJOAEUCTBH
npeagcTaBIleHa npor
KTORB OMMUCBHBBAETC 4 H
TKeunHeproOHavYaabHO O

U C TeueH
MHTEep e ilc.

Fad L1 L1 ¢

zreuvls 1ofrA.

) sdzjIsddz uj oBj dz ¢ dzj SMOdzH tetse d
11 [ S Ed0e&21D0 § d&zO
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Ha ydyHuumi pykoBbBbuweeneme BBaammwmmppBuuyu, U HXEH

obpasoBaTenabHBU HeHTpP " DPYHKOUOHaAaNIbHBE MukpoO
ITe 1 b 10 JaHHOTMH pabdorTH ABIAETC 4 TEOpETHHUE
peanu3anusls CHUCTEMBb, KOTODPDAaSAMURAINECOBT PRDB P OIXT

OpUBHEeCEET HOBBE MNMOIXXOAHB K pPYTHUHHOH OBTOBOIH
OBIJI M M3 ydyeHB U NpoOaHAaAaNlWU3UPOBAaHB NPUHLUUINDB pa
a TakKxXe IOmpOTE3 0B CXOXETroO HAaIpaBRII eUH HOoAT. p ubisairue
CTOPOHB HX OpOTrpaMMHBX peanduszaunuid. 4fdasH slaa
peanu3 OBaH#AAaMPOTHEA MM C HOBAHUU KOTOpOW C 03 J:¢
MUKpPOKOHTpPOIINEDPpaA, NO3BOJSKWMUNA ynpaBBIUATBHB IE€Pp

torvt o1 fvsd OO rTHUURILr Vv RC 1T C ¢luvffouvryRE [
Vi llrtsrR vev1 B YdvurR (1 G 1 [ o114 RBHYS

178 ¢odzj SMj2 1 ZOHdMdzOe s8 dy
11 Jozi sdzO0 15884 ¢ dzOMm

Hens pabdorThw:
ABTOMaAaTU3UpPOBATH OPpPOBEpPKY yCTHOMH YyacTH
pacno3HaBaHUAHNDPDOMIUREBPDWMAD I U1 0 XKE HUS .
Pemaewmsbe mpoOmITe MBl:
1)OrcyrTcTBHE BO3MOXHOCTHU MNOJNYydYeHHUSN oOpartTHOIH
ycTHOM wacTtu EI'D mo aHranumiHckKkoOMYy.
2)Yyamumecs HEe Bcerjga MOTyT paszobOpaTb yCTHYIO
3JHe 0 60X 0O M MO CT B C I CHIPHOATIPUA3MAMPHOOBIa0H HOOOTEOC 1 € 4 € H U 5
AKTYyaulprpHOCTG®B:
Ha I aHHEBIHU MOMEHT aHamloT OB mogxoobOHOM CHuC’
EGEnglish. rru, B Napimaé¢ PONMBO® TOBRNE@HADp MM HH a@ |
Mcnons3yeMbe pecypecBH:
A3 BK mpor pammMmMup o B apHaudsio Tjkauv aA nud rcopiedn as tpuad3i o ;
HaGop pas3snuuyHbBXx OuMUOAIMOTEK aAaAsag paboTsB ¢ Cce€Th
KoMnemprTc MHTEpPHET COE€EAUHEHHUECM,;
MIpuuanonun pabdoTBH:
l1) BeiGop monsr3o0BaTeneM 3ajlaHUSA YCTHOHN dYacTH
2)3anmnucp moaAb3O0OBaTedIeM CBOeH pedvyHw B TMNpPpHUITOKE
3)O6paboTka peeapeBagcedPBBpRBROAXOAAMUNA dopwmMar
4)Pacno3zHaBaHMEe pPedyYH C€C MNOMOIbW CcHOHEINHUUAaITIbHEBX
S)IlapcuHar pacno3HaAaHHOW pedYHd W OINMEHKA MNO KDPHU
6)OrnpaBKa NONbBEBMBHETEAOMWMORHEHBT ©NBHON HHOQOpPpMa I
[flonyueHunHBE pe3ynbTartshH:
[Ilppmnoxenunue pas3parwadapadoaeuracerta, 0 uTpeoOywOTCSA He
TopaOOTKHU W YyIydme HHE JTH3aMMHa. B ckopowmM BD:

Play market.

tesdfrovroovef?1r0c wrRevf O V[ wfY[ruvor RO [ [
sdistruvr 41

stcCtse [ OCMddy ¢ddzHted 4 o dy
1 J UGR dgY j dzj o dzgOW D1 HESIEA ¢ dzOMmMm
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Bl PYKOBOIMUTEIIH : Ctrporaeocop HMpIEY Bmagv
H a

0O TNpPOEKTHYW paborTy s pemua MOCBSITHUT
HHOH ¢ BOONpoOCaMHU 3JAO0pPOBbBSI YeJOBERKMAT BA
e KYy, €ecauM Yy HEro ecCTbh alJCHpIuXE KHEY |

eMaaimm sr TaBHONH 3agadvyeud gASBIgseTCSHI CO3daHU
OpicTpo UWUHPOpPpMHUDPOBATHEH NMoJlIb3O0BaTeEenIsd O

HOTO JeKapcTBa.

Kaj3aHHUSH K NpUMEHEHHUIW JT€EKapCcTHBs o4YyeHEBH

ToOBaHUE OynmeT akKTyalalbHO aAas8 nNBOIAEeWHd pa3H

tor1t o fuvsd Yt RrRIJrrpAVRC 1JcCc Ytduwffuvtod R LT

RY{JTOrr1LRE
vitej@pstMOdzHte | BB lsted j o dy

11 Ju OcEtsis ot sy &jyHEZdOElE dD&OMR & &

Hayuunmni PYKOBOAMUTE® €D : XpakoBor mampipi® ff a OAosTeux
GroupIB.

T O oo
o HT & ®

Imce

a3

M YOO WA WN —T

N3

b0 AaHHOWU pabdboTs sABAAETCSHS pas3paboTKa
€EdYeHHUS Ha SA3bKeOoOmMpaANpamvMpogou®apas uB ptOlp
TOB C BO3MOXHOCTDBIKW M3 MEHEHHUSN pas3 MepoB
xonxe paboTs OBI HNWpoOoBEeIXEeH 0030p cymecT
Bl C n300paxeHUSTIMH " HNOCTpPOEHB 80 prapHabp
OT E€KH Pillow mu Tkinter, K a K HaunoOdome e
neHO oOyuyeHUHE HeE o ceTwum agnsa peueH
MCOHONb30BAaITUCH oreku Tens orfmleiow
TUpPOBaAaHMUIL U G(GUIBD U u300paxeHUIH.
HCOHONIb30BAaHUEM H H Bl X Oubaumorex v
OTaHa @NONporpammma, me ¢ TBJAwIOAa A :
CMOTpP H300paxXeHHUUHNU B BHOpPpaHHOWU JTHUPEKTO
aKTHUpPOBaHUE HU300paxeHUH.
PTpaluW:sMouj3mpaBMEPEYEHIPpacmMUp e HUI, HUMEHH.
enlenNeHUNUE KaTeropuum uU300paxeHHUSA HaAa OCH
KHU-MO ¢ Jl a U

MeHsseMas LIBeTOBasg cxeMa HUHTepheica.

w H O\ s«
¢S = o
o oW®&® OO
(2o B = R«
< o 8 8 =

T HH O O

Bo3 MOXHOCTH®B YyCTAaHOBHUTHSG n3o0paxeHUE®E B

pa
ITp

p a

ITp

HNUOHHOHW cuctremMe Windows).
OCMOTpP CBOHUCTB H3O00paxeHUH.
OoTaHHasg mporpamMma MOXeEeT OBTBHB HUCIODOITBb33O

Halor MNMOMNYJSNPHBXC M@POT® amM0 QIpiai Kapu i .

Vit J1tofPpouvuvri[12ZRS
sdissWijo 1 Odddd | jtesd Hisea dy
fLuv Myl o (121 ¢ dzOMm

EeIMETOM ACCIEOTOBAaHUSH JaHHOT O NpoekKTa

MHPOpPpMAaMUOHHBX TEXHOINTOTHUH B MmMpomecce ONDEHKUH
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yuamuxcsa. Ienprpw paboTs sAsBIsSSeTCcCsd HaNOHu
37I€arTkh0 CCBOO B Cc 0O CTBE HHB M YyYHHUKAaITbHBHUH T
Bl M OTBE€ETaMHu, T aK-K€ C THIJPIDIB AWK G IKD O
CTh YUE€HHUKAM pemuTb TeEecCT, CcOCTaBIEH
T b BpPEe MSIUC HMEC HIHPHOXB € PR &6 O TH yuY e HHUK O B,
TENIbHO TMNPOBEPHUT y4€e HHUK OB U BBIBEIET
OTCYTCTBYE€T HEOOXOIUMOCTH B 6yma:
He TEeCTOB Ha KOMIBBHOREC MEEK@AYA KW OW
TE€NnbHO HNOCTAaBIJIEHHEBEE KPUTEpHUH oOueH
MEHAaUOUUMOHHBX CTpPEeCcCCOBBHBX CHUTYaLHH. Te
3HaAaHMUSI YyudyalmMUXCcsig NO BCEMY KPP YWH,AILEOT
METyY M OTJAEINBbHBM €ro pa3szpageiramMmM, TOT Ia
Aa3HOUAT CADKHBE T ®b OTTC CYTPUOPBYHESM BBXH AyHUMEHH H K
porpamMmmMma eapeameapaspaborke pascal ABC. net

Fo N ©OwWw o womoxOo X
o H =% ® o H o K S 8
TN T WD 02 02T F
® K DY M S O =

el 110l o VR R[] EPOHLTEL L LV IM BLULE
LAEZOdMe Cd2 [ Oddddz rRetsted 8 dy
11 Jozs sdz@d44e, 11 ¢ dzOMmfy

B HacToOoOsmee BpeMs KTyalbHOMWU SBIHgSeTCSI 3 a
Omb K aBTOMAaTHUUYECKDO KOMIObIOTEpHOHU oOpabdor
OnHuUM a3 COBPEMEHHB® TOHNOGB@AON@BI U P OGIMEMAMKEST C 5
OPUTMOB MAaMUHHOT O -WOWPEHMmWMBE ®GE¢ MRA.CTHOCTH
HenocpencrtBeHHOH HeJbKW OHTOH pabdoTs ABI
OJOB pachHno3HaAaBaHMUA PYKONHUCHBX CHUMBOIORB
B H € X 2¢PPeKTHUBHOCTH, a TakKxXe CcCO3JaHMUEe
Ha npuwmepe uudp HaAa A3bBIKEe TPOTpPpaMMHU
€ paboTh OBIMW NpOaHATHU3UPOBAHBHB CIEI
k Nearest Neighbors);
S t
u

a
17}

u
B
B xo0on
k NN (
SVM (Suppor Vector Machines);
HBIE Ce€T Cc oOyyeHHEM METOIOM T pajguCEH
YKa3 aHHBX METOIOIORB OpoBOOgHUITC A 9 KCIOIEpHu
i

O CH O B bI M CMOmoOadb3 OBalCcCi OTKpBITBII\/’I HaOo

HpoH
Ao s

T OB O

PYKONDHUCHBMHU uudpawmu B Hliavu oxmmaexcanxgdpeme T 0 1

17}

T MO

RO O O M

POHHBX Ce€eTE€H, npoageMOHCTpPUpPOBaBmUIA 96 % 1
[lo pes3synspTarTamMmM aHaaTuiza OBIAa peantunisoBaHa
POHHBX Cce€TeW, CcOoOCTOS Ias W3 [ BHYeXd PKOJHIHYOEHB bCX
ya4, OTBEUYarwimer o 3 a MHTEep e itc i 't pac:
YyYKTYypa NO3BONAE€T MNPOBOAMUTH OOyueHHE Ha T
U ¢ NWOBMH BHUAAMHU CHUMBOIOB, YTO BTGBGIPEC A
OmpenelNeHUH 1Twbor o0 BUJa PYKOTHMC HBIX
JIEe€MOHCTDpPHUPOBAaHHOIH B 3 KcNONepuUMEeHTE€ . ITo oo
TpoHKkHU MOXeT OBTBH MmMUPOKO TMNpPpHUMEHEHAa B C(
ENeCNEeHMWMDTPYRE@IKKT Aa Ha wH300paxeunwuumw (macimo
YyMEHTOB ¥ T. I. )

RARSOARC V1 [Pyl ovrfc PL viRrRso[?21 SV
AN]JHBStose | Odegd ZzZO ¢ telsj d@idsea d y
11 Juv czC184F) 11 € d&zOMmM
63



=
)=

“T HT OsH 2 0 WD T

:ZIZUJ[\.)»—‘:NH

o -

o O -

Z 0000 NOOO®O® ™ KT

Han

e HTH
Coc
I[Ipu
Cep

oIec
Co6o
OT n

H bl U MPOESIKT a BJ S €T c 0 0o000iie ¢ T P, EIEO B #B BD MI HI OFOCIII €
bunuupoBaTh MONAb3 OBAaTENS OO TPEMOpPY Py
TaB MHNpPOECEKTa:

TOXeHHUEe Ha cMapThoH.

Bep, nanns obO6OpaborTku WHPoOopMaAamuum MNONOCTYymHma
C UACHTHUPUKANHUH:

p naepeMeTpakcamapT doHa.

paBKa OSTHUX JaHHBX Ha CepBep.

CpmeBHE OoOTnpaBKa OTBeTa B MOOHMIBHOE TMNmpHUIO

OuIb
cpen

HO€E MNpHUIOXEeHHUEe BBIODOIHEHO Ha Java, cep
CTBOM CBEpPTOUYHEBHX H ¢ i p o HOHybHXe -HC@ASOrHOW , mo ¢
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pabdorTh: Hanucaunue mnporpamMmbsl, C Hucn
UPpOBaITPK KIRPIKINE CHce QT u .
omecce OBJI HamnuUcCaH TeHETHUUYECKHUHN alnro
OpPHUHITO pemeHHUE pa3OMUTH CHUCTEMY Ha

OyrieT HaAaXOJIXIUTBh ONTHUMAaIbHBE 3 HAaUYeHH
OynleT OTCIRSGKHB AT e MKp acTol TOOIHO U T HMeEe HT
A s KaxXxXnotwu "ocobOmu" HMCOTONTHh30BAaITOCH
HHBX-0 BT HTBIpXU Cc6T4p 0 K U , u 3 H U X 0 bl 1 c bopwm
alacb CTaPrppBRHHA NOCY MhbaoH JCAT ycd a I O MIX Il 4 U C
M pylnleTKH BBHOUpPpamTHUCbh TE€, KTO cdopmMup)y
yMeBaeT TO, YT o( TOQITe €1 aAlppaiM eITOPC O ® W @ &H H &l.

HEyCH K TU U ) OCOOSISM COOTBETCTBYRAT ODBIKE®, IIWHIPHK

51 ma H C BBUT pPartThsb. [Tocne (MoTwwa TEPPPEC KT
mocepeaunde()y3 MICAHICEHEH € M YOTAAHIOW 510 canydawuHO
YyeCKHUHN aATOpPHUTM MHNOKaszald CceOan0 TWWa&ABHDO
a ., T a K K a K EMY H € HY XHO npocMaTpHuUBaT?H
OCTbHh €Tro THNpUMEHEHHUSN B paMKaXxXx MOCTaBIe

{rterefeouvrr RYEOBTI LG 1 [Jt101RYOGARR
Ay slsOdz [ Oted dzO [ d dzs 9 dzO
11w Sgsdz@4a74, 11 ¢ dzOMmMm

PHOD OE KT a ABIASAETCH paszpabdborTka anlropHu
3a0UMU WU CO3JaHHME COOTBETCTBY@G.NEeTr 0o NTpoO
BeagEéH aHaldIuW3 CyIMecTBYWMUX MeTOTOB Ol
bl B BIB O T bl 00 U X D PEORT UIBHIDMN CTHIU MWD C TIIP A
TaTypa TNONpPOBEPOKOTNOMAREYAHMUKOBT iRb UUHC AU
paboTaH ©WU peanu3z oBaH B BUJIE OpOTrpami
TeHUSN HUHcaWagepa B opravuwizanuu. Ilpasen
HBX BXOJAHBX JdaHHBX, JaHB peKOMEH/JIaIlH
TMa M NpPpOrpamMMHOTO KOoJga.
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[IpeMe TOM HCCaEeqTOBAaHUSH oaHHOH HaydHOH pag@
pyMeHTapu#ihd A8 BHSABIEHHUSN MNCHUXHUYECKHUX U
mero JOMKOAIBHOILO BO3pacTa. fenprw ngaHH
aHMUE Mg OMapKAEMIMaH,0 'M 0 3 B O J 4 IOMeTr o BHABISATH H
BEHHOM HU NCHUXHUYECKOM PpPa3BUTHUHU y aAeTeH
B METOIHMYECKOrIro HMHCTpPYMEHT aAapus A 1aH
PaAaHHEMUKIEC UXDKHAKT HIOK I . B xawecTtBEe o
BI BBHMOOMTHHUT b J OMWMKOIJbHUEKH, O Bl U B 3 i
, nepeTacKHUBaHUE 00BeEeKTORB B HY XH QO
TOOB pa3pab oUr anTpbO AOHNATIMMM3AWIPHOHBBRIH B EHC!
BBHSBIEHUW NCHUXMUYECKHUX OTKIOHEHHI
HOTO mNporpaMMHOIro obecneueHHUS
H palboTHITOPHUADG B OTA MBI KNI aH&KET
MU B MWKOAY A8 BBHABIEHHUSI HUX V]
Harpys3KHu B MJIaJjgIlmu X KJlacecax. 3
OTB SABISASETCSA MNpPOBEpPHKA HAKPG@ABWMEH
NCUXHUUYECKOWU aAUATHOCTHUKHU C UME K
nTeTeuw cTapmero AOMKOIBHOTO BO3Dpa
BITh MUCHNOJNB3O0BAaHO JT€TCKHUUMHU T0CIHMXEO T O €a HV
s pas3BUTHUS pebdeHEKa. PaccMoTpeunsn ganbHE
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Zkdkdetse 1Y Iste ¢dzj SMjjody
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YUYHBHU PYKOBOIHUTECIDH: 3 a B pmpeenn oHimmwaoraeinn 5 K o H cb1
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ITe 15 o p-opeak3Tpaa 6 0 T a T b nporpammMmMmy, KOTOpasH4d
EepUpPOBATEH AaKKOMIODaHeEeMeHT K THUTapHOMWU mapr
abaHnamTRpPBI3gc TpebOyss mpu HTOM OT MNONH3O0BaA
THI PATBHOKaAaHDP U CTHIHD. [IlporpamMMa MO XeT
HYCOBOKY» a8 HUTpPB HUIHU Xe A8 TOTro, YTOOHE
TUus OyneT 3BydaTh B PpPaisz3ITIHUUYHBX apaHXHUDOBK
Taxk Kak 3agadya HOCHT TBOPUYECEORHHOKADPR K P
HNIUHHOT O oO0OyuyeHUSH . beiao onpoOoBaHO bonee
eoOpa3oBaHMUA BXOITHBX M BBHXOJHBX JaHHBX, T
HpOHOB. Ha naHHBH MOMEHT HaAaWUIYy4YMUHA peEBW Ib
oaHuUuM ckp-stmeistmMm LSETMO HeEeUpOHAaMUu. B osT1To0# M
enfcTaBIEeHB KaK NOCIEeAOBAaTENbBHOCTH HOT, U
Koneunas TouHOCTBH (accuracy) H e i p—088%.0 i
HaKO DT®OIbh NWH&K AMB@A3NIBOITAET ONEHUTDH KadyecTBDO
HHBH MeTOX BBHYHUCIAEHHUSN TOUYHOCTHU MNpPpEemMAPTAR A
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UTapPEPBRUMHCTBEHHO BEpPHBHW NP aB-MUABPHTEUIN BOBRAXPOAIIOHA OHIC
UTaphH. CooovEBenuBae HED, TIPUOTUXKEHHOCTDBH COYHI]
€EKOMY HOpaBHUIBHOMY OTBETY. OnHaxko 3apmgadya C (
apHUaHTOB QapPaHXHUPOBKHU OTpPOMHOE MHOXECTEBO.
€JTO0OBEK HAa CIyX.

Ha Ja HHBIUI PMOOTMpPE aHM' M A cnocoOHa reHepuUpeOBAT
UTaps B CTHUIAX «KPOK» U «KPOK H POITID».

tdardisfam{ryrs J13y1 B R J3alsl{asl{tliuvu.
forruevt ol ?2v B rrfryvds rdtd4R
AShOde | qClstste ¢ dzj CMOdzH oo d

pr1{ ¢f sdsdesmsomMCd2 [ dyj2e, 9 Cd

Henvrow naHHO(CBC CIJPOREKBrAAT € 1 bCKOU pabdborTH) s
XOOJUYMUKa XKEeIEe3HOIJOPOXHBX NDYTE®eHu, KOTOpBHBU O
TOCTHOCTHU K€eITe3 HOJOPOXKHOTO NOJTOTHa 6e3

3 BoOnuI OB B peanabHOMUEB Pk EMECH3MH OBIHOJPEOTKEH O € © C
bpacTpyKTypBs Ha OTHAAaJNJEHHBX YydYacTEKax Xeiaes:s
B wHacToOsme e BpeE M4 pa3BEépPHYTa aHs OpoTHaAXE HH
O MONB3O0OBAaHHUSNA COCTAaBIAET 124 TowicC. K M.
Ka Hug My me m Ha4YHETCH4 CTPOHUTENAHbCTEBDO B BIC O
HcTpanewu. XKene3HOOZOpPONKHOE NOJTOTHO HY X
TyXHUBAaHUMU. Taxkxe, HecMOTpPsH Ha TO, 4T O XK€
BIX ©Oe3o0nmNacHBX, BHMOBTOPaa@xKE@EDPIHEASL CTaTHUC
po T €ECKHUX AaKTOB Ha XeIle3HOWU nJXopore.
€ CcCTB XOOJYHUKOB pobOOTOB. 9T 0 MO3BOITHUT

ACHBMUJUYBREHEHHAOUTb pPPOA@BBONPHU I T
e .

poBaHHBHU pobOoT OyaeT mNOpeaACTAaBIsT
padboTaTph B aBTOHOMHOM pe€XHUME, a
OylleT O cC yIBEYCXT BCIESIPTBbOC/IIB M3Traa TCewIeeTH , KpYy
egaBaTbhcCcsd K KoJdecaM dYyepes3 mecTEepHHF]
HOTo OCMOTpa nyTe#Hd HeobOXOoOAHUMO, 9T C
a
B
e

E
¢}
—

o
o
@) o
T =
O 0 0O< O ® o 0O
3 R & w
S g od

TaK KaK CORKTOHBBINRXOPMBEBEHO®R,KEPHEG @ Ha
JONTXHAa MNPOXOJTUTHL BMecTe ¢ paborTo
T OIB UT aTbhbC 4 B OOHOM HaOopaBICHHUHU
b . 9T 0 YyCITOXHSEPp a Onopro,B € I @ KU €K a B € MCOCH
BHUEeM Ha NyTH HJABHUXEHHH mnoe3s3mga. Yt 0 0 B
B HY XHBH MOMEHT CaMOCTOSATENHb HO C I
EnNSTCTBEHHOMW €3 OB DIAEKTpPOMOE3 T0B Hamg K
JaHH®ITe pao®@ HOBHOEC BHUMAaHUIE yaeleHo I
pPyYKIOHUU, cnocoOHOMWN cknaaageBaTbhcsa U OecHnp
MU MCsSI TOE€3T0M. BnocnenctTBuu pobdoT Oyx
pPa3MEeCTHTODbHAa BTHRK IHEew OKOCIMMBIE®B gIT € T b C K U €

T H M O3 3 0
H Hw &Y
)=

o< 4

gfrr o1 R Pt f4toff3 rfc Jrrrire ruvtiof Ll v
m{fr1cesuaul ¢
1 ©ddz ¢dtelsj 3 [ dzj e s dy
f{uv ¢f dyd € ezafpgly 11
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YHBU PYKOBOIAHUTECID : JJuo6epnmoBra Exartrepuna B
me it Nel »

Ha cerommesHmBHE U p BIOHOE XO03sSHcTBO HMTrpaeT O0o0.
MOHOB Poccum. Onuoi u 3 C a MBlX mepcimeKT.!
aKynaIbTypa, H 0 HECMOTDH4 H a 3 TO, cyimecT
IYKTOB OIS BeJeHWHWOCOTTH ¢TH ®®@ R G/ 40€ CKHMKT €XJIO0b
YyXKIEHB HUCONONIbB30BAaTh ODITEKTpPOHHBE TaoOITHuIHBH,
NIO3BOJSAIWT pemarThs B C € HEe o0O0XO0oOaAuMBE 3 agady
TENbHOCTH pBHHOOBOAZUYE CKOT O KXa0 3 smipcumIBO aK.¢ H ulh
OBOJYEeCKH X bepwm ABISAETC 4 O4YeHb aKTYy
OTB SBASETCS CcO3JJaHHUE MNpPOTrpamMMb JAAs8 BE€J

rpa MmmMe¢ HeO6XO,I[I/IMO O BIJ O pc€aiadTunus3 0BaTehb clhe

bl

XT akkaiKk OwumoMacca, KOJIHWYECTBO oOCOOEIH, H a

OB a HH Bl X H a J a HHBIX (6] KOpPpMICHHUH n YCBOCHUHUHU

BBHYMUCIECHHOTH HaBE€CKH npu 3aJaHHOMN TeMIOe
s1Ma JA0SCEAKAOT
B ocHOBe palbOoTB MNOpPpHUITOXCEHHUSNI JT€xKart 6 a3 s 1
pabdboTku: cpenaa pa3pabdboTKuu MS Visual St
aBJ E€HUSH OaszamMmu Ja HHBIX SQL Server. Tax
OBOJUYECHMWOIMWMCEMOPIMEYEeMbIe B HHUX METOIB pacd
HOCTbHI COOTBETCTBYIWIAas:d NMOCTaBJIEHHBM B ]
€HT HE HuUMeeT aHaloT OB.
[IlporpamMmmMa ycnmemHO m@Npomia anpobOamuiow ©U Y K
K a K OB pAEANMMA NPPOCT a B MCOTONb30BAaHUHU u
TpeOoOBaHa H a TEpPPUTOPpHUH PecnyOnuxkmnu Ka
ammeExwPopensy (PuHITASHAUSA, B e mu s ) .

gl SARICMRUBRBU T [ 3 111 [1ld-u JHUR

VJrersArRc 1. RUAJESIOARILVLVOC J 011 ¢

s{dfTaRrRURELI OV VL zRAD LT OV R 1O furv Ll of 1

i}

N oD < m oo
T H o zZzoQoQ e

1 Olw joO [dzj d&20 ¢ dzj € MOdzH tets o dzO
11 oz ¢ s5dzB23, 10 ¢ dzOMmMm

B pykKoBOAUTEeINb: BapdpomomMeeB AmekcaHAPp
pol «MUadpopmManumonunas O6e3o0macHOCTSH », MI' TY
HHas pabdoTa MNHNDoOCBSIMEHa HUCCIEeJOBAaHUSLM,

acHocTu. C HMCcCHNONIB30BAaHMUEM NOBCEMECTHEBHM
AaCHOCTH TUYHOCTH, obmecrTBa u rocyanaa .
TO0Tr UU HIBBEAKUTMPOOTHEHAOCTTOB M I BJIacTHU M 0O mecCT]
€EHTOOOOpPOT Tak?ixKe AaKTyalaluU3 UPYWT U yCHI
MEHHBX YCIOBUSHKX. [Mlepen xaxnoh wuHPOpPpMAa
€4YeHUS 3amuThbs Jam@PGIXMaNlyurw Mo TC OJK Ip IBI,T U A J M
a3HauveHa. Jlnsas mpenoTBpameHHUST NOJOOHOTO
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[lenp pabGoTs HABASETCSI HU3IyYyUYEHHUE U KOMID T
MOMHHUPOBAaHHOTO mWHUPPOBAaHUSHA.
B pabdborte cTaBsAsTCSA 3ajgadydu:
M3 HWMEEe KOMOUHUPOBAaHHOTIO HmWMUPPOBAaHUSL HAa OC I

NpOBECTHU CPaBHHUTEIAbHBW aHAaITU3 COBPEMEHH B
npoaHAaAalMU3UPOBATH JOCTOHMHCTB a M HeaxgocTar
HoBe ananropurtma MARS.

S BBHNOJIHEHHUS NOUCT®BHGYHHX I3 MET O J Bl

M3 ydyeHU-E u aHamI "3 TUuTEepaTypBH, COOTBETC
HHOH paborThH;

BBHNONOJNIHEHUE TECTUPOBAaHUIHU, OPOBOAMUMBX C U
oua mmppoBaHUS anroputma MARS.

B 3axnowW4YeHHUHU MOXHDO C@ymadc BB BGB OAL POMHOE
YEeCTBEHHBX alNTOPUTMOB mMUPpPpOBaHUA, OJHAKDO

UCKIKHWYaeT BO3MOXHOCTHU HECAaHKIHUOHHUDPOBAaHHDO
TJOXHSIIWOT XHU3Hb 3 T 0YMBUIEHBEHWKSNYT HQT BD3B MDBKHD ,
MUMeHHO B ODTOM HaAa CeroagHs HU COCTOMUT 3ajgad

lrtrrovyed RUAJTUSIOARR & VT U RICVIUVRLS vwrmy [
(

A
TTTrTRARLTHSRM A cm

J EyddeC dde rdz' v ¢dzj $MddJoduy
J1{uv ¢cfBMEtsamMEOY & yHEZABZOKGESH dZOWY " ¢ tsd

Y U HPBYUK O B O A U T € A b Me nBene,BKaHnuwaaaitl TBRrewmap.
neHT Ka®ean METHY uwm. baywmamna

Henp pactsmiea HUEe pabdboueid Moamenuwmw HUAEHTHUODHKa
3 HAaHUSIA, cemMmcmmoxBEonenkgm INRC umu BeO

JNaunHasa papymaT CcOCTOSTbH U3 BBEAEHUH, YyeTh
TeparTypBsl.

ITe pB B M pa3snmnen onpenensgser Heinu pabdborTs. I
COHOPOBOAHBX TEXHOJIOT UH, CO3JaHMUIW0 a JFCraoipTUOTM. 3
€ TUW —p @3agHensiec aBiieT6a W WM POT paMMHUPOBAaHHE METKH
TBEpPTHIFNIPaAaXTEMMEeCcKas YacTh (co3nmanume paobdoc
3MOXHOCTE® €H) . B 3axnwuyuenuu OyayT paccMOTDpE

[IpoexkrT Oynaner OPOURITIOCGHPIMPORBGHUIYECATB OM

Tepuamnla U HUMETHh ONpPaKTHUYECKYyW YacTh, JT€MOH
Jla HHasIT ap al0yom e T I P eNJSCPTBABBXIL, 1 TIh) @ KBTOM 4 € C K U U W
3MOXHOCTDBIW HUCNONB30BAaHUSNS TMNpeaACTaBsITeuH H-0BI0o ¢
OpBX, paobo Toanm emsomme TB OcChlprebp €M 3 A pPa B OO XpaHEHHH

BUQURHBURY[HdsRE 01 ¢JRY 1(sfuvlft3Im strRIuU O]
sdHBEddO )} sdd &0 ¢ dzj S MOdH tetso dzO

11 Juv & [1623 10 € dzOMmMm

YUYHBWA PYKOBOIZHUTECIIBH: Knwuapen Ilerp Teoprmu
socHocTb", MI'TY umum. H. 9. baywmamna
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B coBpemMeHHOM MHUDE 3amUTa uHPpopmManum c

OJTHOBpPEMEHHO Bce ©Oonee CcHONOXHOHU mnpobOmemMoIH.
6onprme WU OONBImME HOBBX aJITOPHUTMOB mWNHDHPITREXDER
npeobOpa3oBaHUE umHbOpMaUOumM, B pe3yinbTare K
KPUIOTOTrpaMMYy u CTAaHOBHUTC 4 HEeYHUTaeMBM 0 e
npeoOpa3oBaHUSHA. Kpunrtorpadus mo3BOITAET MTE P ¢
obecnmeuyunBamocOrep3,on@0o HPU T E HIIUATIbLHOCTH u I e J O
KOHGHUTEe HIHUATDb HOH nHbOpMaUnum Kpunrtorpadaomus
0e30mMacHOCTHU HNEepCcCOHAaINIbHBX JaHHBX OTJHXEIbHBHX
'maBHO#NW wmenbpw NmpoekTa sSAsBaseTcs coa3 hibDHAerv
CTaTHUCTHUYECKHUH aHalus:3 aJTOpPHUT MO B . B mnpoexk
Kpunrorpadaomus; 2. N3 yuurtrpsr anroputrmse [ DEA u E
anroputmMoB I[IDEA wuwuw Blowfish. 4 . Peanuszyewm 1
BBRHNOJNIHEHHNUSA NOCTaBIEHHBX 3ajgad HUCHODOITHB3YIWTECH
KOMNObBIOT EPHOMHU TEXHUKIHI,; 2. N3 mMepeHHEe OTHXENbH
AHanus; 4 [IpoBepka W aTHMAarHOCTHUKAa. B xawuec
HE JOoKMa KpPUNOTOAaJATroOpuUTMOB B pe3ylbTaTe CTaTH:
capemnaTtb BHBOJA, YTO, MNpPOBEeAss aHaTU3 alllTOpPHUT M
gf1rérrRr U LLTOSSI3 V9 PYTHON 3 rJc orR[[]
ZRAU S I o1vrRC vrsesuflam Aol 1 Afltfouvd T

AOtcj o ¢ dzlsfpedzd P dzH tc
11 Jor j dzj edzOW h § s5dz@ ~C1d508mI

HaydyHBH pPYKOBOAZHUTECITH : K 1 Kuaanpnevene Naampi e E « oo xr m ¢

MITTY wuwm. H. 2. baywmamna, kadenpa HUVYS

Ile 15 10 TaHHOT O OIpPOEKTa ABISETECH4 CO3XaH:]
mubpoBaHUSA TEKCTOBBHBX $PEHHADB HopmMamwmeéeorat i Ioamp
qAnga HanmucaHHUS OporpamMmb OBI BBHOpPpaH BBHBCO:

Pyt hon 3. B kxauecTawu sa nmreokpcutram a 6 sirm ¢ p a2®iba H

«Ky3sHeugunck», y T B €BpEX JAceTHaHHbyMa pBT ak alu% cumrron g 2015 1
[Ilnm pa®boTs HajJg HONPOEKTOM:

-U3 yuenue anropuwa STQEFT3Redidxb?2

-Peanuszanudg QJaHHOTO aJdATropuUTMa

-Co3naunue rTpaduuec miqproa pmmmmMeIlp Ge itca gas

-OTKnanagkKka MHOpPOT paMMEBEI

-logarToToBKa oOoTYeTa O BHONOJNTHEHHOW paboOTe

trzr VR #R8u[f 3 JRLUIBLIM vtolr iR frulr.
bdzHtcj Wdetse 1 dSdlsO wjtecj jody
[1Juv [HJdyse MC AY dd B3&EOqNn -

B nToM Toay B nOTaHHOWU MNpPpOEKTHOHWUHWPRObOmeEeT D
TUHEWHBHBX y-MaEBIEIH UM YyCCa. B nHnauwuane pabGotrmw Oy
METOJIB pemeHHUSN CHUHCTEMB JTHHEWHBX YpaBHEHN.
Ha wMeTonae Il aycca. JauoaHbBd MeTOn OyaTeT HPAHCUCHM O
C IOIBYMS HEU3BECTHBHBMH: B KaKHX CclIydyasx €ecCTHsh
3aTeM aJaHHBH MeTOoOn OyaxeT paccMOTpPEeH HAa CHC
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HBMU. B mpomecce M3 ydyeHHUH 5 TOT O M |

€ETUuTEeNb MaT@PHHIH. 3aTem MeTon laycca 0y

T
T
ManHHefI. B pe€3yiandbpTartct?ce 0B OaOO0B, BbhACHMTODBCAIA,
II1 O HHU

MaHHUe He TpebOyeT o0coOBX 3HaHHUHK B 060
npeagocTaBlIeHAaC@QEMNL ic XIPNMT pPA MMOGII MEJT DM a

V1 ftuvouvrIV 3B wso1(t 1)t flfri3am drug
lehdde [dzie ¢dzi SMddody
11 Jd dyj 2 @ 11510 1¢ zOfyfy

Ha ydyHuumi pykoBoanuTelab BuMeorprapmmu 1 HmM K ¢ 8 X H U U € C

Hounenr wwaddpepmpma naadamaca®cTbs», MITY wumwm. bayhs

Henpr paOGOoTs: paszpaboTkKka M ODporpamMMHas pe
MHbGbOpPpMAaULUU U3 OTKPBHTHX OecnpoBOJIHBX CceTeiH.

B pamMxkax wumccaneanxoBaHHUSA MOJAEeIHUpPpYETCS MNOpOI
Ha ocHoBe paspabOoTaHHOWH MOAZEeNIHU peadTuU3yerTcH
Ha A3 BbIKE€ BBCOKOTITO ypPOBHS: .

CkaHep MNO3BOIISNECT Yy3HAaTHB T U I mu Gp oOBB HUS
nepenawmero ycTpoucTtTBa. JaHHBE, NOITYUYE€HHEBE
NepBUUYHON pas3BeEeAKHU U JOTIs1 TEeCTHUPOBAaHUSA HaAa 0P

[IpeummymecTBOM JaHHOT O ycTpoucTBa 1B I A
SHepronorpebdaeHue, YT O KO OMac MBI MBEB €SI M T I Ol M IH & BT
paodorTH®H.

Teopernueckas wacTbhb pabOOTBH BKIWYAET:

1. N3 yuyuenue MeTongoB muppoBaHuUsS B OecnpoBOIH
2. N3 yuenue A3bKa nmnporpammuponBanunmsa C++.
3. PapaOoTka aaropuTMOB peaituisaluUu.

[IpakTuueckasds YacThb BKIKHUYAECT
1 Paspaffom&eaum cKaHUpOBaAaHUSA OecHpPOBOITHBX Ce€
2 [IporpamMmMHas ©W annapaTHAasg pealu3alUsI YCTP

RYVY[ 1R )l Jufua [l ZrRAt-BEU deRrer WIR [ruflr ]

NI {foe
1 d dzs ¢ fORGsigd 5 ¢ dzHtsd d o d Y
L1 Jarde | dzj tbdzOY M & sdk@ "¢ dAOEMENL
HaydyHbsid pyKOBOAHUTECIAD : 3opuun Erop JleoHHUTOBMU
MHGPDOPMAaULUOHHON MNMOTHUTHUKE, IUPEKTOD HOL «HH(¢
MHXEeHED, cTapmwmui mnpenogaBaTenb Kadbpenagpno «UH
H. Baymamna

I[Ipoenkorc B s mE H W3 yueHUIW 10 ec3eorneaiic,H OBCEI suB TWiH U 10
muppoBaHUId MU oOoNpeageneHUI HaunuoOomee 3 ailuimeéHHOC
Wi-F i ceTenld AakKTyalbHa B COBPEMEHHOM MHUDE, i
mnepexBaT®HBAaIWT HIpWMI® 0alili® Bl b HKOOH nHPoOopMaAaULuUuU,
nyOnTuWudYHEE " KOphHnopaTHuBHEBEE CeTH. bBonpuhina c 11
poyTepamM nTwWOOHW XenawmMUid MOXeT HaWTwu B UHT
THUUYHBE JaHHBE KaXAOToOo MNOJNbYDBBATGEHRERLAEEINHO MMID
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IT0CTYyny B nTm0OOW MOMEHT. B mawwmo#W paboTe 1y
mubpoBaHUSHA, a TaKXe COBETH, KOTOpPpBE HNOMOT YT

FLrel? {rtdzr v rRe vdst1dl 19 fuwr Ll vrmy J[ ]
ltedetskOpgdz ddzj SMOHIESO d Y
11 [gCs&z@53%8 11 ¢ d&zoff

HayyHbsid PpPYKOBOJHUTECIH: Kopummeunko Amurtpuun Ko

Henmaprtameunr HNueodbopmanMomsrEBRE TexHOITOTrWH T
Henprpmw paboOTH SBISETCH

*Co3nmaTh C¢BOW (KIpoUKIETHO)B fHImWw O eHibmBa Et her e um

*Co3agaTphp cHUCTEMYy OOpameHHUSA TOKEHOHSB

*PaspabompuBome@nue, pachnpenpensioImee TOKEHB M
*O0ecneyurtb OOMEH TOKEHOB Ha «TOBaphb U YyCIy

BBengeHnmune

B HacToOoOsmee BpeMs OTpPE@MHOGACR®J KT @OTKHBIM®B a YU
I OHHUINKEHUSH MOTHUBAaUUMU U KOHINEHTpPANUU yUY€HUEKDO
npuber awT K pa3 U YTHPBUME MIAEMI, 2 TOOATHAAYKEQE GOOIIBDE MHYE JIPOEID
obpaszowm OTITUMYHBM BapUAaHTOM pOEBCHIMEME T ATP®IC
MCHNONb3O0OBAaHUMU CHUCTEMB OOHYCHBX OamxTmoB, KOTDO
yalydle HUE ycIOoeBaemMoOCTH.

OueBUOHO, ytTo OOHYyCcHasa cucTtTemMa aAoaxHa O
B3JOMaAa, TEXHHMYECKHUM HenondaagwmawmiduizagaueiKaegr
TEXHOIOT U A & a0 KouTeCHyHT.Cc T It 31 4 B ceTn Onmokxkue HH
nmHpopManmuumu Ha OJXTHOM CepBepe NO MNpPHYUHE HETINIO
KONUpPOBAaHUSA HUHPOpMaAauULuUuU ¢ JNwbormwa I1pyKDTpIC UG
BXOIsSMmMeM B CERABOHDUDEKHERMIHUSIT BCEX JTaHHBX Cce€T

Peanunszanwus

[IlpoextT mpeancTtTaBiasseT CcO0OO0OOH COBOKKWAHDOEAKLT
ceTu OnokueiWH Hanprhaxamsdsmwmae idaxy HTMES ul ®#aa S
JHHBX JAad1d9 ONOlIb3O0OBaTeneun caUrta, HanonucaHHas1 H
PeanuszoBause cneaywmue GGYHKIHH:

*Peruvc rappamuoupin 3 a U Uusl MNOJNb3 OBaTeNneiwu

r

*Janucp BCEX aKKayHTOB B ©0ai3y nXTaHHBX U pabdo
elocTyn K KOmMEIbKY BCEM aBTOPHU3OBAaHHBM MNDOIHb
*Bo3 wooxc T 3aXOIUTbh B MAarajs3HUH YUYeHHUKaAM HU ajgM
*Bos3MOXHOCTBH ONPOBOJIMUTHB TpPaH3aKIONHUHU € TOKEHOM
B nanpHelWmeM HONIOTaHUDPYETECH

*ObecneyuThr HAaKONJIEHHUE CONHUAaIBbBHOTO THOpPT GO
OanmamMu

*lo6aBUTHh CHUETEMY T OITOCO

*YVAydmuTbhr JOAHU3aUH OTINENbHO B3SIATBHX CTpaHUUI
*YBenuuuTrThrb Oe30mMacHOCTSD MNepepgayvyud JTaHHBX Ha
*PasBurue MaraswuHa

* CoznaHnmue JOMOJHMUTE Db HBX OpPOT paMMB o0 s :
KOHTpPOJIUDPOB@HEGB MMM €IMO/II OJI HSA T b YycUuderTeal,e iip)e ' U C T
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RYVY[1R[ wd Jala ]l zZrRAt-BEU dearer WIR [rufr ]
INrdfo

[P wyjdSts Odeddz sjtecjjody
11 [eR dpy j dzj todzOw 15818, 5 k@ S dzO i) fy

Ha yunmpit PYKOBOIMUTG®EIIH : 30puH Erop Jleonungos
6e30mMacHOCT®B », 3amMecTliYemeo wydopwammemmo i Vi
uM. H. 2. baywmamna

[IpoexT mocBssmMeH H3YyuyYRHuU®wEe DESB,0NTBRBEHABPITHU R
mubppoOBaHUSAL HU ONpegeneHHUI HaumbOomee 3 amuiueHHC
wi-f i ceTeld aKTyaldlbHa OBC K®OIB[KE M ECKHAHAOIMB UM UIPEEH, b Il
mnepexXBaT-hHBAIWT ruraodaumrt b KOHGUTEHUIUAITDb HOM
nyONTHWHUUIHBE u KOpHOIOpaTHuBHEE CeTH. bBoanpmiiHC T
poyTepamM nNWOOHW XKeNawWMmMUHA MOXET HAUTHUIOB THAMY
TMYHBIE MJaHHBE KaXJOTro MHNONB3O0BAaTENA CETH MO
qITocTtTyny B nTwWOOWH MOMEHT. B xomxe pabGoTs OBIH
muppoBaHUSIA, Ha#ligeHB MNpeHMHMyImMecTBAa W HEHZOCTa
[IpoBae pke TOL OB B3INToOoMa ocymechiBrnaearre b bnpaAa ROGGC
B oMmMynsTtope Virtual Box. Takxkxe B paodorTe-finmpu
ceTeiW nNyTeM HacTpoOHUKH poyTepa uau yT&@HA®WOB
oOe3omac/HMarkbH BLEB.O U

H =2 o

gf1r 91 R w(t IR rJc ¥t LlrtsrR rf{svfrruvfl,
Clrsuvtfr1ds 1 Lrlrue?d

skdzOeddz { fmdzOdz ¢ dzj M Jdoady
J1Juv [dipsk0ow e ChlsizOC dzO MM

HaydyHBH pPYyYKOBOAHUTECITH : Unka B QB AT-SIp B © MR AAHHET Q
HayK, KodeundYI8Y, uMi H. .DO. baywmamna

DOn1eKTpPOHHAas NHNOJNUCDH CBKE@EKIBMO TWTNIOM XEIEH
pacOonpocTpaHEeHHUEM HIJI€KT]pP OHKHIOYT OT OJC OyKIYyaM ecHI TBOS OHOHOBbI
rpaxagaHaM¥u, npelnNpUHUMATECNISI Mb B KEQMWIBEPEKIMV
BBIX O 1 MMaH@OBBU MNMONTb3 0OBAaTENbCKMPIOCPTIHID KY B ol
HOT O nonb3oemMa&eaOOKDfacmerpB napoekTa 1B S e
MEEHHXAapPTOB OJIcKHEpuasHbbEiyaammuxusupPd u 1
HUE TOOpepBpdaEIojier o C B A3 B O AMIOMKCYUM € H TL & i CUT B I
POHHON nonpEgBEjslssomesoxe Qe Hgsapi OTOpHHUCA
aHHa s ,nppoarbpoarMamMonia i Bp OEBmWMIAE @B ochmpHaAE
H pe XKUHMaaad QIPHOKBEPE H b 1€ HY N O R P I Y P A S NP UHIHUI
H H Bl € B [F200C0T16 .P2 . 3w . TOCR2 O P2 340602 %} T a
p3ymmas ONpoTOoOKoOoNn OBMIRenmpEHOCTmMpPOBEDPEKHOIHN
NuOepneruoOE OTITUYUNEC KOHWIMP N @UN HAIASP UMP O C
OTb3O0OFMHBRE PUMalbHOCTH (moagnepXuUBE&OTPHOH HHA
NHUuCH 51 BYG MOKMNB® ET b AHTIUMWNUCKUH s 3 BIK UHT
peenie Hud nNnoanucu, cacaamMBTyT H-PE®HEe Pa o rlPeig a
eMmioe HM € MO Jb 3 0B a MEeHIPI,p M@ alMaop a LUeoeM , YTO CPpo
cTekaeT (uuncHre€okO X onumMo poOHOBaHEHaAapoa2BOET Hag
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orpammMma NpeaoXu-rdT H a IM[® arBOWTT Ob B bDMII €IKar OpJOOHBHQOM I
00B HAaOOMHUTBL O HEOOXOAUMBX HU3MEHEHUSTX.
RO JRJ[ruUiRY[HESIEBE RI[1URARSOARR [ R
Jtosntstetseo o dzlstsdz 1 d3dIsted J o d y
fofof dyjle BRSO 6, 11 CdzOMmM

HaydyHwpid pPYKOBOJIMUTECISH: OInypasauBanenwnexHuie orwnu
kK a ¢peem BWITTY wuwm. H. 9. baywmamna

e 1 b 10 pabdorTsh ABISEeTC 4 -PABPPODHAKRAO MNP Q
OMoMeTpHUYE CKOIIN UK NJEHT MHMADAU K 1A , I U C IB O JIChI3 COTBEA M.
KOHTpPOIS YyJlalleHHOHNKWE TOCHYHABHAa JA&BEKWMBIA KOMII
KaKOMINOR@GET E€Mb MEPONPUDTUIHCECEL@MPROBHGMEOTLI OK J O
HHbOpMAaINHUMU.

Cucrtema OMoOMETPpPHUYE CKOHIHO C W A € HpTeHaNUUK3 a0IBUAMH a JI I
MOEITHU TMNMepCcCoOHAaNIbHOBreadamwme ppdwIpeapmam Hoo e o006 e cme 4 e H
Ha 53 BIK € nporpamMmmMupoBaHus python ¢ @cCHORIE
cymecTBYywomuxBao-flxkpuecsmMor EBKIUITOBBX paccTOSHH

HqAnsga ycToOM4Y UCBUOCHT epMablid, 0 TUBL K 1 04 € HU A B E€ PO SATHOC:
I a H K (oTom3z obOpaxeHwui#) bigI HIeHTU(PUKAIDHH
JOMOMNHUT ENbHBE alJTOPHUTMB 3 aIIAT BHl.

PesynbpTarth TECTHUPOBAaHUS PATPPAQGTHDEOOTIOO
OmoMeTpHUUYeCKOHN HWAEHTUOGPUKANHUHU THUYHOCTH TIMO3 B
UCHN®OBAaHUSI B MNpaKTHUUYEeCKOWH paborTe.

Ha
A H
U H

Ood<Y I N R IODR OIS OT
“ oMM HgO0O0O0OIN®

Rad[ rrflorrr frfafovtfdredam Pormfrfl s (1
lr1{1¢ouy JouRrR BI G DATA

sdej dzSts ddzj SMOdHELO Ste! j o dzO
1 [arR d2y j dzj eQi®©drO e, 1 Ss8cl0 fi) dats-dzts S qSdzad fi)

YYHBUA PYKOBOJHUTEIH : 3opun Eropeiflg o HY Ko AW
bopMauIUOHHON MNMOTUTHUKE, IUPEKTOD HOL «MUH(¢
XKeHep, CcCcTapmuid npenopgaBaTenb Kadpeapso «UHOD
baywmamna

COBpPEMEHHBX YCIOBHUAX CTAaHOBIEHHUAA UB pa
YHBX OTpacuansasX DKOHOMHUKH cCcoO3qJaeTcsag U HAa
ce, IpOMBIIIJEHHOM MHAYyCTDpPHUH NOCTOSHHDO
MaUOU-AAHMEYMAa HEe 00X O0IHUMBIX DI ynpaBlleHH
AIMM@I[, p CE€ pBHUCB U HUHCTPpPYMEHTBH, OCHOBAaHH
KalluoHHBHX TEXHOJIOTHMH. B pes3yanbTar
MMOCTbH B HUHPOPMAaIUNHUOHHBX TOBapax H Y
B, KOMIaH HasiOMa TIBIPBMA XTI ObJ] UMT C & H a0JOMP3 U P O B A T b
pPa3HON CTEeENEeHHU CTPYKTYPHUPOBAHHOCTHMH
HHasd WUHPopMamnmusag CTaAaHOBHUTCS CTpaTerH
HHU A KOTOpPBM C Yy UETCATTBHE H M ® s T3CAJIBBUHCOSACTT U P €I
me TroJgb YeloBEUYEeCTBO MNpPOU3IBENO HUHODOT
OBAaHUSH. Pocr o06bpeMoOB J a HHBX composB
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AaTHBX CcpencTB, oOecne4yYuB aAHWIEH XU XapHaaHIEUB U &
ecTBAa CBEeageHUHNH. CTomMocCcTbh XpaHEHHUSN UHI(
3MOXHOCTSB cobOupatp Oonpme JaHHBX H aH
p BI. YenoBeuyecKHUHN MO3TI HE MOKAK UE®O marpye>
0T , BbBJIaBas COBEpPI-€e HEACHBOIWKHEHEHHBEKOT
0cC 3 1.

pe ITbTaTe COENHMHEHMOC D& UIKO TIBYXH AUl €&
H U aHaluse OonpmUX OO0OBPEMMHBHCHIPHMBET A
0 H O oOmepaTHUBHO oO0O0OpalbaTHEPTIKKAMHAHHEBO® A
e c € W HIACTPPCANBEJKECTHAMBEH O@a 3 B U T U ST T € X HO J O T |
I U JTaHHBE) .

TYyaalbHOCTDBHB TEMB OOIDHBIIMHUX J a H HBBI XC OHBapOe IMpe an¢
MauouoOHHOM obmecTtTBe. CTOHUT OTMETHUTBH, YT
a MJTaHHBX CcymecTBOBamla BcerTga, HO ¢ pa
O CHOKOMUTBH HE TONbBKO PSSO KpYTIHIKEHMIKY YK
HHUH. Ectp, N0 KpaWHeWH Mepe, HE CKOIJIDbBKDO
enusas Big Data. B mepByw ouepenans, BO3DpoO
mor o—30T00p eWeab 2. 0 cwHcCTeEMBE, a HWME HH@ HWHG®GIEU
TPOHHOMW mnmoumwrpige Klwa.t t €pomeWi kar o, OT pPOMHI
pupoBatTbhcsia agaTuralviu PaBtaunRascixr duun(0@DR)
METpHUUYECKHE 1 aHHEBE, MHPpoOopMamnmusa -BCT O KB MSE

2 v O o &2 'T
M- o]

HE® o@nm oK wWw o
o -

59 ®ZTRET OO

3BHAa YU TCITbHOC YMCHDB IIC HHU C CTOHUMOCTHH XpaHCHATHA I
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0o = o =

onuTtTb cebOe cunenoBaThb MNapajguUTl Me «JAaHHEBEE
Ha s npobOnemMa 3aKlIO4YaceTcs B TOM, YT O K
KOceHpO.B HO M 00 be M— WETMIXp YIKATHYHHAXp O B @ H H a A U H (
eHusd MU o00pabdbOTKHU HUCHONDONDb3YWT pa3 HBE CHUCT
ocC. OnHakKo Ha Ce€eTrOgJHAMWMHHUMNL MOMEHT HE ¢
NacCHOCTHYI DU MBJHUHIOYXI,eM paccMaTpuUBaTGH B
OCy O TOM, KaKHE MEeTOIB CTOHUT HUCHOITDbI3 OE
aJ b HBMHU B A a HHOM BOIOIpOoOCE

ZRAL L OffRrRUSIOLRY
dlstetsce Odzj 8 wjtecj2 SdSto! jody
11 [ Csdz@b547%, 11 ¢ d&zoOMmf

HYIKIO DO T U T € JI b : Tpowunk uti. wbrawpardppetfie a8l ¥y sMiluT V
H. OD.. baywmamna

€Nb NpOEKTa SABIAETCS HU3YUe HHIea MOMIUHPOOrBOa HY
ne paboTh @®Oyimcaxre Mcao CUT aBAIlBEMH@Aa Ha T POT PaMM:
osoft Visual Studio o0 s mu GpoBaHUH u
HaJlW3 HUpPOBaHO oOecHmedYyeHHUE CTOMWKOCTHU 3 aImu
OKpPaTHOM HCHODOJNIb3OBAaHUMU OAHOHU ©WU TOH Xe T

gl SARMA[DOrRII L[ rsuvt [1 RSO

VP fregArRe 1. [Forsbt 1 VIRI[t FBREU[[ 3
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s{drrt {1 o1 rRr RUAJTSOARR 1 ARAT LI ZIM RYJIT
] Oatcddzso © | Ot w | OHJ d@Bts o dzO
11 [erdzy j dzj t6dzOW 15818 s k@ § dzOffy

Hayuunsiti pykoBoanuTEeE I TbEBrkpoodgmmoirk alpicke oiidlMie BEY wu
MaHa.

s
()
op!
®
<

Pabora mocBsmMeHAa COKPBHTHI AgaHHBX B 1TuOpoO
npob6nemMa obOecmedye HHU A KOHODUZTEHINMUAaITIbHOCTH X p
Yype3BBHYAaWUHO BaXHa. B paobore NpexinmoxXeH METO
npeobOpa3zoBaunwendypwe)e 16 H aHaJXlM3 KadecTBa I
J a HHBX . O n s IEeMOHCTDpPAaUHUH METOJ.Ha O bLI a p
nporpamMMupoBaHnus Pyt hon.

Joyrt1 3 [frRst Al
s Odz2 ¢dzj SMOdzHte | J degdzOH ' j o d y
11 [ S sd&as32®, 11 ¢ &off

Ha yuus it py xkKooBnoencunruekinorB: Ma xk cuMm BauecmnaBoBUU,
9. baywmamna

Henp: HWMOHATDL M MU3YyUYUTHh MNpUHUOLUND paboOTH Ia

AKTYyanpbHOCTGB: JJazepHBHd MUKPOGOH aKTyalert
nHPpopmManuiw 060e3 MeXaHUPACKCOO HHMOHTAaKTa HUIHU H

MeTonans M mnmpuemMsb: B mpuHnnunme pabdboTs nTaj3ep
MHTEeEppepoMETpPHH.

JJazepHBH NTydu 3O0OHAUpPpYETCSH Ha, CcHOHOCOOHYIW e
NOBEPXHOCTHU HU3IMEeHSETCSH YT OJI OTDP aXKEpHUMHIN MR ae 3T
ONTHUYECKHUM NpPHUEMHHUKOM, KOTOPBHHU HAaXOAZUTCSA B

Tak K a K JTa3epHBHBH MUKpPpOGoOH MHOJXBEDXKEH
NOBEPXHOCTHU, TO €ro MOXHO MNpPHUMEHHUTSH AISA CHI
cCedcMHUUYEeCKOH, a RBIRBHAGE HIMU NOyJlIbca Yy YelIOBEKa

beiamn p e me H bl npobOneMBb/ 3amgauu: HaWJgeHB’
KOHCTpPYKINOUSA, OBIMNU NpPpOU3BEAEHB pacueTs, OBHIIO
Ha Hero 3BYKOBBX KoneOaHHMUHNU MU MNmMOBEeAEHHUE JTas3s3e

BrBong:
-Jlazepuwid MHUKpPOGDOH CcOTOXEeH B yYCTaHOBKE H Hac:
-OH CYHUTBHBAET KON-BHAMNWMET @ HMINPBIpPMABHUSIL MO KET (|
a3 epHBH MOAZYyIHb MOXHO MNOCTAaBHUTH HAa MmapH
pemuTh NEepBYW ONpobdaemMy.

VJrersArRc 2. (1 orRRSIOrsuvt |

Red[ (rJdlorrRr toafuz rd{fozaprhdnfwe r{
[jhjEewCso0 usW!iw | dsOd jo dO
[1[(pdyj2fmMSsemMCOY ©B&OMS' 8 § &OME. 1 0
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Hayuuwsi pyx®esmoonpukroeBnmab :Huuwa BaneHwHTwuHOBHA A, K. T
uM. H. O. baywmamna.
B pab6orTe paccMOTDpEH OPpPUHIUIM newWcrTBHH P
JOMAamMHETr o U MOOMIBHOTro paaguotrenedpoHOB Ha Ua
OTMeuyeHO HeXelaTelbHOE BO3ZJEeHUCTBHUE 1JI€K
Yyeialo0BEKa.
UccnenoBauHb cnocoOB 3amMUTBHB T OJOBB OT U3 I
METOIOIHUKHU OO € HKH INpoXO0XKICHHUHA M3 JTTYydCHHUHA C KB O
0

SKpaHUMpPOBAaHUE ¢ TMNOMOIbIO pPaszJHUUYHBX MaTepHuasrl
bonpru. Ilparu@paHEkpaHa. CnenaHb BBBOJIEBH.
leJatofAdXtorefrorf?roc tOrrRforBO O 1 Z8/|
forftovft1i3am Ptosuvrsuvfodm 1 [ ARIRSI
| SteH]jodzd dzO [ Otedw [ BBdIsted j o dzO
11 Juv 10EdB3O0dMSE O ddgy J dzgj tedzOW h C s5dzO -~
HayuyHB#W pYKOBOIHUTECIH: Mbik o1 b Hu Ho BP D'k oMI' TB/'1 a

baymema, npenonaBatlensr xadenpso PI

Henpvrw nmavHuHON pabdbOTH SABISETCSH:

l . o3namunmue B cpeune LabVIEW kxomMnuanecxkca nperpa
onpenenseMoONd PpPajgUOCHUCTEME BUJbBBXMOBI ypIlaiJIMOIT €CX
paxluoOCBA3HU

2. cdlnenoBaHue XapaKTEepPUCTHUK aMIOIUTYyAHOH, q
nnartdopwme oNatiomablnsttumenis.u

B.PasBurtue TEXHON-oMmpajgapoapaMMad AmOcmHCT S S {
defined radio) NDO3BONSPDBBTHAPAOGAMEEBHEpPECHER
nepegawOux YyYCTpPOMUCTB H a OOTHOWU U TOMU XKe a mr
KOHGUT Yypanuu ycTpoOWCTBa. C II10MOIb IO S DR c
YVHUBEpCaadlbHbBEe JNTabopaToOpHBE CTE€HI/JBbC IJUIXI YydueeOOH!
3aBeNeEeHUSAX.

B wmccnenmnoBaTenbcKOH YacCTH NpoOEeKTa aHamIrv
MUCHONONIb3yeEMBE B panxguo U TeJleBeEnaHUH, B C U (
BpPEeEMEHHBE MU YacTOTHBE XapaKTEepHUCTHUKH MOAYI
0030p MU OCHOBHBE CRAPEHWE N I@ MBIXO PPAMMEG CT E Ma
paccMaTpuBaeTCcCs OpoOrpamMMHOE cpeactBo LabVlI
aMOIUTYy O JHOH, 4aCcCTOTHOM 5 bas3zoBoi MO Y IHAII
AJTOPUT MOHMAMHHIOI I P 2 € T i e MO PaznyowmKkmMaETT e Ne-BHOU
KOMOIEKC OmoamnporpaMmm, HanucaHHBX B LabVIEW,
BUJIB MOJOYyJIsSUOUHMUHA B paagHUOTEeXHHUKE A9 HUX OTPRI&EKICT
ONpaKTHUKyYyMaXx HUIKOE .paAHUOTEXH

Red[ rrflorvrRr Afu It lIrrRfJousrR R Cf[sul]
st o1 el Jtovram el [Beul 1 [Jruvof [t A1 3m "dutuvsuu
gfrrtrorrRrf I NAS

 dlstedr 1 jlste [ o9cjdz jody
ltofzzd o jemdlsOted?2 1 RCOU1[f Raz®MI511

Hayuyunwsit pyKOBOAHUTECAH : Canppweomeom, A HTMUIDHIAD ¢ ¢
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OcHOBHAasg NeHMECNPOORITAMUEC BIUSLSHUSL BBCOKOT
napaMeTps AaTUYUKOB MAarHHUTHOTO mnoxns Ha 3 ddex
B pasznwmwuamwmuxcs YCIOBHUSAX OBJIHU TPOBEIECHEBH
CONPOTHUBIECHUSH, NOoOIBMWWEBA®AP® B ®BEMOCPTIH.O B3 0 0 T bl
nocTaBJIAEeEHAa 3ajgadya BBHSICHHUTGH, KaKyw TeMOonepart
IaTuunku O60e3 3HAYUTENbHOTO yXyJIMEeHMUSNA TOUYHOCT
UccnenoBaunue NPOBOAUITOCH B HECKOIbBKO O3Ta
. I[Te p B BIH 5 Tam: CHSATHUHE I oJKaaT34YauMHKMail (CH € K OTNHOT JPBOC
OT XKUTY) ;
. Bropoi#t »oT1an: OTXUT JAaTUYUKOB MNYyTEM ©TOME I
BBHCOKMHMHU TeMOnepaTypaMHud 3 HauYeHUSIMHU,;
. Tpertui 3T am: CpaBHEHUE NoOKajsaHMH JaTH4YHU K
KOHTpPOABbHOTO [JAaHMMK@T € JGITHN BHBUABIAIEU I B BIC O K H X
Pabora mpoBOaguMITacpb HaAaj g OaTuUKaMUu, COCTO:
In0O, 37A10, 63As/ In0,37Ga0, 63As/ In0,37A10, 63A
ONPOU3BOAMUICSIS NpHU NoMOmMU grRITEAMHEOBGKEGP DEKMc avi6 D10
TMM. pT cT. ), npu Temnepatypax 4000C uw 500«
Oc HOBHBM napaMeTpoOM obpaszmosB, XapakxKTepHu:’y
KOHIEHTOpPpaNus 3T €KTpPOHOB. Taxkxe U3 M €M eTME B (
conmnporuBiaeHue obOpaszma. Jnsga umcciaenoBaHUSA BIHU
NPpPOU3BOIAMUIHUCSH M3 MEepeHUS: B OXJaxXJIeHHOH K a
OPOBOAMIUCHL B TeMOnepaTypHOM auamnmaszoHe oT 80
N3 monydeHHBX O KICYITCEM MPCEH3TYaTIbbTHAIIMO B C 1 € J a H
OAaT4YUKHU Xomixaa mHDocimie OTXHUT a npu 4000C mokas
KOHTpPOAbHBNAU TaT4uHK. OnHako mocJae OTOXHUTa WP
CHUI B HO OTKIJIOHSIWTC 0OT K OKHWUT p 8 J bJHAOJITbOH, € U HIT & 1
HCTONb30BATH

vitoelfrrrr Iy qprrvctoevftdf v VLS L2z?70 L4t ¢
LABVIEW

skf ©OoyjoO [ Otedw o¢dzj CMj J o dzO
l]1 eSSz 354 dd&. ¢ . [1.1 S@@@dnmh j o O
HayduyHmBiu p Y K 0 BMBIKHOTIIEBIHBA K O B Sk per a Pme @ 1 MIUppe OIBO U U

kadpenpwm PII, HaydyHbBHU coTpbhayman albMUHWRID TP MI T
baywmamna

Henbrtow naHHOU pabdboTbh ABIAAETCH
-Peanuszanui4 BO3MOXHOCTHB OTUCTAaHUOUHUOHHOTO yOopa
resHeparTopoM ¢ NOMONIbKW NpOrpamMMHBEX c¢cpenagcts L

-BeimonTH®E M 2BCOEpPUMEeHT OB c r e EEMp a @ D P OIM D T © H ¢
KOMIOB IOT € p a .

AKTyaJ’ILHOCTB T € M bl CBd3 aHa C pas3 BHUTMUCM
nabopaTopHEBEX U3 MepeHHH u BHEIpEHUEM cCuc
oOpas3oBaTenNbHBHN mMmpomecc B YHHUBEPCHUTETax.

BnaunHoM -HQyHEMDMOBATEIbhCKOM TMNpPOEKTE PacecMeé
renepatopa E4420B dupmKe Agi gt} ¥ BImaQaTaTHIBC
yonpaBleHHUEM COHenqUuaJUu3 UPOBAaHHOMU IpoOTrpamMMEBH,
BonprpmMUHCTBO @®OBREPMATCEHBMEGBX NIp HDOOIMD®BH CHHMHSBECT Bp
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nHTepdhrSiiBc tu Et herneoéprtT pecxre COMaTeEe 1b HO, B3 awu.]
KOMIOBIOTEpPOM U TOporpammHoro cpencta LabVIE)Y
cpeana paspaborTku bph¥NpEWamnmpusHaoKkPUIacTOTHE
MOJOYyJIsuuMuuU HAa nNnpumepe rTreHepaTopa E44208B, C O
nns nabOopaToOpHOro CTeHAAa NO COYTHHUKOBOMW Ha
yopaBIsSTbh HU JIpPYT HUMHU U 3 MICCPKMITHEXT bCHXBDMKIM W PUUHOT o€ ppadm
PesynbprTaTamMu naHHOH paboTs OynmneT mnmporpa
BHBCOKOYAaCTOTHEHM re"sepaTopoM, KOTODpas: Oyne
npoBoauMbBX Ha &kKadpeagpe PJ1 B MITY uwm. H. 2.
Rl L[ 21y L1 o1 RrRC 1 ofvmpefuls ¢suvrIVfuvRrR T]C
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PYKOBOMDZHUTE®ECIH :
Pk be npa

MNP CcoOJBECC JIOC BHAOH U I

KpyraprmuienpapmalijaBame

METOOIHWUKH CUYHUTDBHBB al

OCTH npeagniedb g .

b 1O pa6OTI>I 4B JIAC€CTC 4 OpoOCKTHUDPOBAHHUDEC yc¢
€ CKH M 00BEKTOM mocpeagcTBOM MBIIIC Y H &
AH3MMOC P € HHUC P a3 HHAOJICOTBHU Bl O &3HJ WU Y H BI X T O 9 K «

CTpaHEeEHBH
CMOTTPEHBI
Yy OIHA X peanui3anuiu
UUU DIEKTPOJOB
TBY WIU € peme HUS
U HEe mNnpeagHa3HaHtU
UpOBaHBH
, pa3zBeageHB NOIa
n npeacTaBIlIsAECT
UTAHWDP O BBWMAUI G IP @
-3Z2za O6asze ESP
OTamEMBH agbopan cu
OIS TNmpomececopa.
UHMOCTHB JaHHOTO D
3UPOBAaHHBMINMEHAAYHH
C EPPXBHETPEHKOTHY p & c HCI
CHCTEMa MO XKE€T O BIT
TaMHuU B arpeccmuBHBX
OCTH.

U3 MepeHHH

)51

2 zT 0z H4 0000« W
H w R
© 8 N o4

ANTAIRTS Kb v ]
df dtcd H sdzts o
[ ¢f ¢z 5dz®e -

PYKOBOAHUTE€INH :
baywmamna
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MOBECEPXHOCTHHBIC,

HanoeJwdgce HBI

9 MECEKTpPHUUYCCKHEC

I’'moToB

CUTHAaITOB C TMOMOIMb K
HEe MHB A3 HBH B
u 0O0OCHOBaHUEO HH € O
CUCTEMB CYUTSHBAHHIS
NpeumMyiIme C
KOMIOIEKCHDO
CXEe MEX ®NMIA ¢
TH, H3TOTOBIEH NHpPO
coboi MaHXeTYy c
obpaszoBaTenaMu I

€ H bI PIGRIG-

)51

riHaitos u pacmno3s3Ha
€eme HUS MNPOJTEMOHCTDP
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Hens paodorTH: M3 ydYe HHUE ¢ BIOAHHCUTEB aclBIEarpaa THaa,
IeMOHCTpPpPHUpPOBAaTHh O3TH CBOHCTBAa B TpPEXMEPHOM |
006bpEéMHOro m3o00paxeHU S .

MeToOoOnans W TNONpHUEMB, KOTOpPBHBE HCHOITb30BAaIUCH

NccnenoBaTenbCcKHE: MCHOJNDbB3 OB aH,UEP aM3HpPKap 00 0K X
nporpamMMHONW cCcpepae Arduino I DE, paborTa co |
boTOpEe3HCTOPOB W HWHBX PpajgHUOdDIEeMEHTOB, pabdorT

[Touc koBEBHE: CoO3mTaHHUE C¢XeMBb T pcaudrcHqaonpam a Arrumdau
a HaoW®BH i nyTEM HCIONONB3 O0BAHUSH boTopes3ucToOpa
9 TEKTPOABHUT aT®ECINS JOMOIJHEH MUKPOKOHTPOIIECDPC
0O0OpPOTOB HNPOUCXOIHUT aBTOMATHUYECCKIH.

[Tlonydue HHBIE Pe3ylIbTartehH: OPOTOTHN YyCTpPpOWHGC
HaJImnwWwesb, BHNONHE HHYW OYKBaM#H HECKOIIbKHX IIB
MHTCEHCHBHOCTMH CBeEeuyYyeHUSNA TpEeEX THUNDOB CBETOIHDO
TaKXe Cco3n1aéT mnmpocTeWmme MNITaHHUMEeTpuUIEecKHue (¢

BeiBoOnq: CO3TaHUE anmaspamBe TAHIGIT 0 om3M P po aB & ¢
BO3 MO XHO ; onmpenxemneHDO HamnmpaBJeHUE qanbHEHme
MOaZenHu Hus3z3ob0OpaxeHHUSI B 00BEM.

dl SARMIU T ORI T TRART HSOC U M|l RS (

1 JrersArRc 1. JRJJI[ITRARTHSR[ U[ M| RY[ H

vomfrrrirr JluorfofPwlpvlcrRrRC [fv rfesrR 1l 106
freve vvozrifuc rfc Jarwdloyrire VLSO 720
1T L1RC
[ stesL s © [ Otedw s tsdzinls Odzls d dzts 9 dzO
9 CdzOMmMm
HayduyHmBi PYKOBOIHUTE®E€IIH: [TuenkuHa Ma x m o M &

YaienprpHUHCKAasd TUMHAS3HUIL

B pab6oTe pemae T coin T3UamiaalybaH OOr OB bpOaocpcer o s H U A
Mmecta (manee PM) yuwuamerocs auans oOecmnedyeHHSH

NpoBEOE HO CpaBHEHUE CTemnme HH OCBeEeIlle HHOCTMH
OTHOCHUTEIDB HO OKHa " I 0CKHUL Kacx JI®TIM BYAHMUKE U KA
II10OMO IIH IO cnemMuaintsHOTO npubopa. ITo pe3ynsTa

PEKOMCHIOAAaINDNUU OTHOCHUTO CITDb HDO oOonTuM™MalIbHOT O p a3 M

R1IAtL dst o1 o0Cc JRIUVOGJRIOGARC fCLSRM UsdlL [ B
usdksntse [ EMdzOd t dzOkse gy
11 [0S s&A502 §©d IG6 RS EZOMM

Ha ydyHumi PYKOBOXIHUTECNADH : Konmnmagxkoasc c Ao ® & ER H IKpa
npenonxaBaTensbl xaMERY siu ® MTH. . baywmamna
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AKTyanpbpHOCTHB HCCIEIOBAaHUS
YuurTGheBasgd HaumOONBMYW pacOpoOCTpPaHEHHOCTH )

3300n1eBaHUN MmMapogJOHTa, cymecTBYE€T He 00X 0w
IUAaTrHOCTHUEKHI. [Ipu UCIHEEBMBIIY@BMBIIBAI U Me TAIoIma oK a
BoOcCHnHaleHUN MATKHUX TKaHEeWH MNapogJOHTa, perucTt
MHPpopManuWwB@AXCREKMBAHU MNTapogJOHTa, npexage BCETI
M3 Ty4Y€eHUSI B TKaHHM. [MTocne obpaboTkmu NOoOnNyde
BOCNHaleHUSA, UYTO MNMO3BOIUT BHBHABUTDHL 3abonleBadHE
OpoLmeHT 0OCJO0XHEHHIDAaOM0O0 T3dMEH/MSIB AN MU I . Pes3syunspr
4 BJSIOTC 4 OTHOHpaBHOH TOYKOIMH oI s CoO3I1aHUH A M U
MEJUMUMUHCKOW ammapartypBHl.

e 1 b HccnenoBaHUSH: NpoBeEeaAEC HUE mccnenosna
BO3MOJXHOCT®HB H€ U HB a3l U BOHUIOArroo B O NBPOECANECAICEHH U S B hi
00 1200 HM, pa3aTUM4YMUMN MeXKAY XKHUBBMHU TKaHSIM:
CTajgluUMU BOCHNDAINTUTEIIBbBHOIO MNpoImecca

HqAnsga nocTuUXEeHHUSN yKajz aHHOMN HTenTHU NMOCTAaABIEC HBb
1) PaccMoTpeTphr NPUBHBREK#HUBOUGCELEEKGEUL BB AOMBaA 1
B HOpPpMEe ¥ MNOpPpHU NaTOITOT HUHU
2) Bernmnonuaursr MaTeMaTuuecKoOEe MOITEITHUPOBAaHHEC I
TKaHe#dW mapoIToOHTAa HAa Ppa3 IUYHBX JOAIHUHAaX BOITH I
3) [flonyuursr B XO0HA€ DKCHEpPUMEHT® W3MDMPOEREKEHM I
KOHTpacTa Ha HU300paxeHHUAX ONTHUYECKHUX Xapakrt
TKaHSHgKX
4) CpaBHHUTHSH pe3ynabTar YUCIEeHHOT O MOJE€ITIHUP OB
n3ol0OpaxeHwus), NOJYYE€HHBMHU B XO0OJO€ OHDKCIOIEpHUMEH

srdffAR[11 38 R l {ftrvtryresr sfrot ] ? 1

ANovfurtoelrluovryresf il JTfyrreavslrRc 10 Lt

sillr1H¢KRR ¢IIrt1RYrH$RM trodsArRE.
1 OMBse 1 BGHOdz ddzj S dody
11 Jozl sdz@00®, 11 ¢ d&zo0Mmfm

Hayunmin PYKOBOIHUTE®EIBH: 3MueBCcKoBMIU AP HKe  m
MaTeMaTuueckux MATYH., Dv.p me v a

Henwvrtiow HacTOsAsmMedhd pabdOTH SABISETCSHI BBHSACHEHH
nytTéM BO3AEHNCTBUHH HU3KOHMHTEHCHUBHOT O MaT§pH:
HeoOXoITuMMOHNH A 03B NEMTYVUHMPIA MIIAITROKOPE aKIUU.

[Ipenmoxe Ha METOJH HK a KOMIOEe HCalOuMu a
HU3KOMUHTEHCHUBHOT O ONTHUYECKOTO BO3AeHcTBUH
KoaTponp mpomecca KOMNONEHCAaNMHUHU OCYIMEeCTEBIISJIC
Kod>pduunuenrtnaorou oprypa xe Huss U aHadTU3a TeMIEDYP
6nooObBekKTa. OcymecTBIEH KOpPpEeNns IIUuOHHEBHMHU U
3AaBUCHUMOCTE®EH.

UccnmnenoBaHWsgs NPOBOAHMUIHUCH Ha JOOpPOBOISDIA?
McCCcClexqoBaHUSHN a Jpmedp roupHIeac KBUBKO ppaeHaak M O J1 O KU T € 1 b H
comgepXxamumecs B CBHPOM OUYHODEHHOM KapTtTodemnxse B
IpYyruxXx YYacCTHHUKOB OHKCHEpHUMEHTa. IIpu ouHCTEK
alileprukKka B MeCTE€ COIp WKOOKCPHAIOCBHECHHMMSIC IMO s OBIN ys I ao
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MOTOMB OTCYTCTBO-BE@AHNNYpPHNaAaRPPAPBOBBOE PINUBIIH X
y I I BI .

[Ipy mpoBeAEHHUHU ONBTOB HUCHOAB3O0BAaINIOCHL CI
TOMETD (HecTaHOZapTHOE 0 OTOOpIYMIIOONBHAAHWIN € M & T PTHEIT
Ee-HBBHOBBMWU) ITaszep.

Co3ngamna Ouoduszmuecrkas MOJade€ensb, OTpaxa oI
cnmepuUuMe HTAadbHBE JaHHEBEC.

O6bpaborTcka J a HHBX OpoOBOIHIACH H a 6ase
TrpemHOCTBH Ma T € McaoTcUTyaeBciksioelr wmmoen ebmown e e 1 7 %.

B pesynsrTartTe BBHBOOITHEHHOMHN palbdOTBHB CaAedaHEBH

AnnepruuyecckKkasd peaxunusd KOMIOE HCHUpPYETECH4 i
Tyd4Ye€ HH A, 4TO sSBuHseTcs OMOGDU3HMUUYUECKHUM HEME I

[loxaszaTenmu TeMIOepaTyphHC JNMOIKOAH3MA TR O @ M@elJ UKPO
bdpy3sHOTO OTpaxXeHUH:H .

HNaunuHnas MeToauKa obOnxangaeT oO0OmMeNnNpHUHSNSTBHMHU 0

HaunHnas MeToauka TpeOyeT pacmupeHHUS KakK N
yi4yeHHUSS Ha OHOXHUMHYECKOM YpPpPOBHE B Oyayime M.

tort o1 fvsed fruovftpr RSt reed v 25 ] ?1 RS,

1 zoa0OjJ o0 ¢BJdO s dtemOdztso dzO
f1 g dzdmisd dzm & OW [ dztsc Bf @ W flaf'mdz@v cg d dgdz  $ ¢

9 H bl U PYKOBOJXIMUTE€IIbH : Anonnoundamame cihppmwmrear » AB a
benapoiw mo yueOHOWU padorTe, MITY wuwm. H. 2.

HenbscnwcioBad8BIHBIEHNUE U OpodPUITAaKTHUKA 3 K3aM
apme KITaccHHUKOB.

O6pekT Hccm&kDoOBHMEM |11 KxmaccoB.

[IpenmMeT HUCeBIRMNBOB@MWMOE K3 aMEHAaNLHUOHHOTIO CT

B3agauyud HCCIAE€ETOBAaHUSIL:

[IpoBecTH aHYWpPIHI,3 MMUCEPIHEHHON U3 ydYe€HUW OaH

flonoOpaTp METOANZONOrHUYECKHUHN HUHCTpPYMEHTa aDpPpH

[IpoBecrTHn uccunenoBaHUEeE, HamnpaBIlIeHHOE
3aMeHaNUOHHOTIO -chperxaac yp.amuxcsa 9

PaszpabOorTamMeBpeME@Emaicmpecca Yy mMKOIbHUEKDORB

[IlpakTnuueckasd B3HAaYUMOCTB OHTOTIFO BOODNpoOcCca o
HOBE er o peme HU A BO3M®OOEKAHOPABPEO 0 MK aK OH
onuenyp npodunanakTHUKHU HDK3aMEeHAaIUNUOHHOTO CTDpE®E
1o fuvsd JTrRJur My RevREwSSIYS 3 1 fCc fJI1RUSTRLLO

1V fdzr wfotunf10
sOydzese | &zOHdMdzOe ¢ dzj S MOdzH tets0 d Y
L1 Joerdey | dzj odzOY N & sdk@ ¢ dAGENEN
YUYHBWA PYKOBOJZHUTENAH : Cemuyk MHWBanw IlaBmoBHUYH

MoHUHUTOpPHUHT 4acCcTOTBH Ce€paedHEBHX COKDpaImeHHH
lavei, OO HaKDO TpebOyer NCNOJIb3O0BAaHIUI C 10?7
nbomee pacnpocTpaHE®eHHBX TEXHOIOTUuIH I
ToOmneTu3 Morpadadomus, @QAUHBMB AMIAMOGIH CHM 1 P OMI UM [E®
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OMoOTOrmyecKunux TKaHETH. IllognoOHAasg TeXHOIOTLHUSIL I
riac UCTOUYHHUKOM HU3IYUYCEHHUS S-BOTPOEHHBGOH HBPUNKZI P
e 715 : paszpad6ortatrsr BTC nmnmu vmomapopama.a YC
Peanuszaunuumsa Ha sSA3bBIKEe ONporpamMmupoBanHnua Pyt
Ha nmnauwHBH MOMEHT pai3pabOoOTaHO TMNPHUIONKEHUE
MOJIb3 O0BATENIhH MO XE€T U3 MEpPHUTH 3 Had4Y¢ HU-EC yacT
M3 MEpPEHUSI AIUTEC A 10 cexyHa.

B IMIJaHaXx, Hd CICPIOEBIECBrauH U s TOYHOCTH U3 MEPEHUIL
KJIUEE®RIT BEpPpHOE NpHUIOXEHHUE o4 XpaHeEeHHUH u (
COH€eNlaHHBX JaHHBM INPHUITONKEHHUEM.

tor1t1 o1 fuvsd of L ftrRUf O Y LrrrtrsrR 31T RUCURC
tor1t s fusr Jrsotwuvlrpr13am s RrReEVHepf g [ Y

sdmj dzj o0 ctesmMdzOo © wjtecJ j o dzO
11 JozE sdzG7 11 ¢ dzofmfm

HayuHbs#d pYyKOBOJIHUTECIHID: A1 nm,0KJL. OTH. OHB. a, [Vhpomnean T A H alM
baywmamna, kdlpe npa bBbMT

AcTrTMROCOHnailuTelnlnbHOE 3aboneBaHUE, OT KOTO
o€ €id3 1TaHue OTJ€EUCTBEHHOIO NpPOTFTHUBWACHMAaANUH®K K
OBpPEeMEHHOHN HAaYyKH™M1.

e 1 b MO € ii- ypiapGOOCTIEH T b paborTy mccunenoBarTed:m:
€eKapcTBEHHBX TMNpenapartosB, B YacTHOC-TH3 &I K a,
TO mpomecc paszpabdbOTKHU HU CcO3JaHHUSI INTeKapcTRB
BIY M CIHUTEIIbHOH TEeXHUKH " KOMIODB T € p H B X mpo
M Ie He il (TaprertosB) u cmoco0bOoB B3auMOageucTt
TUT aHIOB) .

I O TKO B3KTa0 My dIBpe0Ooepc cyuy mp E 6 e T paodboThH C
MKaMHU HUHPOpMAaIULUU. MHorue palbGoume mnmporl
y

b

(@I

=
)

(¢}
o

€eTCs MNMOMOINIb NO MNPUHATHUI peme HUMA a4
HOCTH.MOBrpesaxyrsmeao®d aHU A, ocyimecTBaE
Anama MunkeBuua ([HoszwHaHb, pecnyOnucxa
MmaigbHO ne#ucTBEHH B X TUT aHIOB o0 s B BI O
CTBOBAaTH B Oy 1y IBEHMO I' OC O 3IJIpacHNUAKp a Tdad ¢ enkp
BEHHOCTSH NHNOAOOpaHHBX BemecTB TpeoOyer
Bl NMpOBEAEHHBX MHOIW HCCIEAOBAaHUN NTWOKa:
XKKHU HOPUHATUSA peme HUMUW MNpHU BJAWIAINU HTEO IIDE K
UTh HUCCIEeTOBATENW NpoUecCCcC HUX CO3JaHUSH
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Q0 O HOZ OO
XN 8 0o 08 oM 33
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H 0o ®» 0 0 @O N o O g
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tor1toasfvouv? ots rfc RYISFULTOUVRC YOuU[U3
sSstsdzj HO AJHBt ¢dzj SMOdzHtetso d Y
11 { Rdp J dzj edzOV & C & &zO ¢ O M
HayyHunwsidi pyKOBOXZUTECITSH : Cevmunyxe HlBaunMIIT Ywman m 1 u H
B 3aBucumMocTHu oOT TuUNDa 3abolneBaHUIH, CTE€II

praomi3aMa ONalHUeEeHTAa BpadvyaM HEeOOXOJIHUMO CBOEB.]
oOoKajzaTeneuw XKUBHEeOAEATEINbBHOCTH OpPraHMU3 Ma IIal
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I aHHEBH MOMEHT BpeMEeHH o4 M3 MepeHUS: yacT
ycTpoi#cTBaQ, TpeOywomue 3aKpemniaieHUH H a JHU I €
HENOCpPEICTBEHHOM YUYacCTHHU MEIHUUIHMHCKOTO COTDPY

IHenprp maHHOW paboTh pa3pabempepHEHEOCDOMOMN
YacCTOTH JObBXaHUSH, C BO3B3MOXHOCTDBIW TOCIIEIYyIWIIe ]
IHMAaTrHOCTHEKH.

B cocrTas pa3zpabdbaTsBaeMOT O npubopa BXOJaI4Ha
3akpennanseTcs Ha TPyIUu OHOpPpHU HNOMOMBEHBAMNATIKHAKDO 3
perucTpanuMum CHTHaJa aAaTd4HUKa, NPpPONMOPINUOHAaaILbH
obpabOoTka CcUTHala 3aKlmWYaeTCs B oONpeaeiqTeHUHU

Ha ngaugHBREHU MOMEHT:

-PaspabortTan MakeT mnpubopa, aB YyOAP@BAR HKEGT Ap d

AaHAaJMlOTrOBBHU JaTuuUK Xoala.

-Pa3zpaboTaHO NPUITOXRBRHMNGAT MW AP APHME MAUPY ®BOT 0 C
B mmawnax:

-Paszpabortarpsr KOpHmnyc naOlIsg MakKeTa.

-PaszpabortTarp cepBepagTODe XMPBPMEPEEM AP HARELITOT B ]

torYtos [ ftrRUf O J37rCJULRC J4Jdvu B RLU[
RYJJ1todr1VRR [JRAG I yoérovr IrRrrf¥Jruvryf |

skCOdso O I JSCIsstedw RGEtStc] o dzO
14Juv 1 0dG3OdzMSE OW dday J dz edzOW N C B8dZO -

1
r

Hayusasit pykomyxuVemm: [I@awm o B u uMil'eTTY, uamc.yx vtk.me. H 1

NcnmonHEBRO©B®HECKOHTAKTHBX METOJXOB H3ME€pEHH:
byHKIUHU OprasHumsmMma obnanaert psaxom NIpeuMyIe
KOHTAaKTHBM MEeTOHgaM, TaKHWUMHU K a K 3 ProOHOMUUYH
HaJlWU4YMUMU TpPaBM MU NHNOBPOKIEHHUHN KOXHBX NHTOKDPOSB

HNna0ecKOHTAaKTHOMH perumcrpanuu NYyJIbCOBOH
BUAeoONnNneTu3Morpaduum, OCHOBAaHHAasi1 Ha aHaITHU3eE

e 15 pabpaBpaboTarThs AaJITOPHUTM i BB €.
M300paXeHUU NTHUIODAa B 3ajgjadye BUIeOoONITeTHU3MOTDpa(

Ha JaHHOM D>Tailme pas3pabdboTats alTroOpuUTM, i
HeoOXoXMUMBMHU oOOmTacTsIMU JTHUHIA. Beinenenue O3THu:
KOHTYpa nTupga, Trax1a3 M TyO HmO KOHTPOIBHBM TOHU

HOC W mnHnoagboponxgocx
Mlnavwupyetrcs agopabdoTaTh aATOPHUTM U C I[eIb
UH3MEpEHUU a1 NpPOBEepPKHU pas3paboTaHHOTO alIrl op

sJuRrRI O rovYRSO 1/C GLOJRYIG T
{reyrvfeurs [orrs

[MdfCts00 [ Otedw I dChtkso dzO
11 [ S 5dz@52%,11 € dzO fiyfy

tort o1 fuvsd 1t d
S

Ha ydyHwBi PYKOBOXIHUTECNADH : AT o JKIL OTH OHB. a, VipowiweHa 1A 1 aM
baywmamna
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Pabora MOoCBSIIE Ha paszpabdboTKke NpOTOTHUIA

C HCHHUIHA

KMUHEMaTHUKHU JTBHUXEHIHH HUXHHUX KOHEUYUHOCTEH JITIIJI
OynmeproBe 1eH aHaJlU3 YPOBHS TEXHHUKHU U METO OB
ME€TO/JOB COBPEMEHHOTIO JU3MXKHMHMUHOGCHMKX CHIETET
KOHCTpPYKTOpPCKONW wacTu OynapeT ocymecTBIEHa pa
JaT4HUM& OBAaBTOHOMHEBM yCTpPOMUCTBOM COXpaHEHHUH
OecnpoBOAHOW mepegadYud JaHHSBX. 3aKTHWUYUTENbHa
JaHHEBX, coO0OpaHHIBX npu MmO MO IlU JaHHOT O OporT
0pHuUM

rdyrRftrvtrRc Afuolvreelrf Canprsved o 1TERI[1IN
AJu[d[(148RIRIRYOULT O T Oromf JtrR1T 1 }ItRuULUBUI
fruvel [ ]

1 BLH] jO80O [ dHdWY (96 jds jodzO
[1Jog dyj22cy iBtsSmOter, 11 ¢ dzOMmM

Hayuyuunmi PYKOBOJIHUTE®EIdbH : 3MHUEBCKOMH I'pur-opui
MaTeMaTHu4yemxomexH H,a YML TY wuwm. H. D. baywmamna.

C K a )X I BI M r O 0M B MHUDP E HaOmnmwapaerTc s T e H
I BEpXEeHHBX 3J0Ka4dyeCcCTBECEHHEBM HOBOOOpPas3oBaAH
poOKOE pacnpocTpaHeHH E npuobOpeTtaer cpart
B U BiaC Mg I IT KoHHaAoOoXX 1TmeimaMuIeCKas: Tepanmwais (D
OT n HTCIbHOMU OCOOEHHOCTDHBIW JTaAaHHOTO METO
aHo X paHSH€gWOIeEeT 0 JI¢4YeHHUSH, npu KOTOpOM
y4da I s HanopaBiasgeTCcCHd HEll 0O y g@ X CDKE HCH O U 3H(
0 I I HBIM QGOTOCEHCHUOHUITIHU3ATOPOM. Ipu o6nay

X
b
K
H
H

T E H
® X O
w

uc UT BO3OYyXIeHHUE CBSI3aHHOIO TpHUNDIETH
y I TE€ Yero MHNpPOUCXOAUT PpPai3pyllec HMWMEY €K K @& K
T O

On u 3 KJ 049 € B bl X acmekKTORB OpUME HE HHU A

T 6 SHepruu JecTpPpyKOHUHU, T. €. AO03b 00y
0O B TOM, YTO HNpHU HU3OBITOYHBX J03axX MOTYT
NOBpPEeEXAEHUSA HEOOXOJUMO MHUHUMHUZUPOBATH

oFmmnpenagenenune ¢GaxKTOpOB, BJIMSNIIUX HAa C€HUIKX
oquUuHaMuueckoro sdbexrta npu DOAT.

B pamMkax onTaHHOH paboTwe OyAayT IK [® OI Bl © /M ¢1 H HI
BOpPOB ©OmnTaropoaxHBX MeTanloB KakK KaTalHus:3 :
J€leHo ONTHUMAaINIb HOE COOTHOTIE HU € KOHI € HT
b ) O} npu COXpPaHEHHUHU sbpexTuUBHOCTH I € C
BP®@NM CHHUXasg n103y ob0anyuenus. Ilpu stTomM Oy
0O0nyuyeHHUS TOCpPEeIACTBOM U3 Y 4YEMHMWISC T IHTOW Y €CCPKE HIXbI 3
BoOIi3 WCTBMUIH u MCHONONb3 OBAaHUIH HNOJYUYeHHBHKX 3 al
Bo3aneunncrtTBueme Tdlpe g pegpmie HCTBOBAHHUE UME MU X
ycTpoWcTB U BO3MOXHasag paszpabOoTkKka HOBBX.
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tor1t o1 fusd HrROGOE VT IRYI STl Adtf oA T URY
vt 3 RY wu[rsf fuvtuvlsRr.

ZOntse ¢(dzHtej 2 1 BtedMmtsady
J1Juv ¢czSB8kZO - 1404 1 06f [ e, 11 Cdz

Ha yuumwmi py xklOpsuoennukroe nHba:T a 1 b8 Ip b e B H a , KaHaAUOga:®
kadpenps/ UBMTY uwum H. D. baywmamna.

B paborTe OPOBOJAHUTC A MCClenoBaHUE p BIH K
OCOOEHHOCTH TEXHOJTOT WHWBE AIAIPE® OMHPETITGT PX,0 0®IP HB
K e[pcoHanTy, paccuyuTaHB G(UHAaHCOBBHBE MNOKaj3aTeo.Il
KaJepmmpai rpaduK BBHNDOJITHEHMUSN MNpPpoOEKTa.

e 15 HCCHAeNPB8APAGOT K-ATa®@A3 HEAPOU3BOACTRBA
bapMameBTHYECKOHN Taps

O6bpekTOM MCCHneoBRAMMOIK a SHBEIEILOK JO(BM:0 1 yapmsid p u

npou3BOACTBAa aMnyia u GmoaaxoHOB)
Pabora MoxeT mpeacTaBIsSeT NpPpPaKTHYECKYIW I

tort o fuvsd fruovfre rfc dJresfrvosvr s JA[1sE

CAQ.
zSCktoj dzS 5 ¢ dzG j dzd dzO ¢ dzls ts dats © dzO
l1Juv ¢cze¢B8kZO - 1502 fted [fCRrRE, 11 ¢
Hy auwbein Py X 0B onmuoTHeHIIprA:H 2 A TAOH a, TK G\ JH ] M B1 FA TEe€XHHUUYE
JONEeHT, 3aMecTHUTEeNIb 3aBeagylmero kKadbeapouh mo
PazpaobartpBaemMbi! MeToag OecKOHTAaKTHOMHN omeH
3aMEeCTHUTH MHOT H € B U JI Bl TEPMOMEAPOBI HU B P € BB
HE 10CTAaTKOB. B nmaumnHo# pabGorTe Obpl1 mpoBeagéH
TeMIOeparTypBH, JaHa OIl€e HKa KOMIIEKCa busmuo
OCECKOHTaKTHOTIO HU3MEepeHHUSA TeMOnepaTypbhH,THA@TlI @ a
U3 MEpeHHNHsS TeMOmnepaTypshs TEela.

V rersArRc 2. fomrefregrn{tf ARSI 3T
st my L] JLRR

3D [ frrl? AvisARf10]?1 [ Resvubul 118
Sdted ydsodz ¢ dzj SMOdzHte CHEOtWGHESO d Y
11 {uv 10EdBOdMSE OW ddgy J dzgj edzOW h C s5dzO -~

HayduHs#d pyKOBOIZUTECHb Apllaxp®eusHg Ll MApM&Z TPaHT,
baywmamna.

B mpoexTe OyneT mOKa3aHa aKTyalbHOCTSBH pa

KHCTG® €H omas Poccum Hu omn s MUDa, U X He o00Xo01O.
pealdOunurauguvuu JTUI, nepeneonNMaAaXbAOTEPW PYKHU BE
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bBynyr mpenws aBIEeHB OCHOBHBE TpeOOBaHHUSI K
Ha wx ocHoBawHuMUM OyageT pas3pabdboTaHa MOAENAb K
npoektupoBanusag SolidWorks.

ROV IHdURSO 10t vz1RE [ AtdSARR J[ 6106 R R
AftSTulIl téeyruovu 1ot ofruvtlfl JlUuRY[HS[B HRUBUJ
sttouvfsfrvovar

[ zd 9@ jtod dzO w jtedj j o dzO
1 0feg CsdzA30®, 11 ¢ d&zOMmm

Haydyusili 1pyRaAB O Qa@uHAEB & A Peitespwaod, rMamu cotopya
bakynabpTeT «buWmoMeTumuwHCK aedid NTHCHXCHKUAKEA »T, € XKHaU(HeeICpKs
MI'TY wuwm. H. 5. baywmamna

IIp un HNl1aHUPOBAaHUHU onmepaunuu oo 3aMeHe X
MHTPAOKYISAPHYW JIHH3Y C ONTHYECKOWU CcHUITOWU, I o
mapmMe TpoB TJa3a, PEUOEBAYE MGIX MNMmMYyOMUHA mHepe)
OTCYTCTBHUH BO3 MOXHOCTH o0p s MBIX M3 MepeHHUH e
U3 MepseMbe mapaMeT§pEBHl. Ha kxonwmuecTBEeHHOE 3H
NODTOMY aKTYyadeH BHCBIOCIH UPIO PrMIyyn0 RBUNRC [BEBPYE PIH € pia 3
bopMax poOr oBHUIBH.

Hens pp@aeopmboTKa MaTeMaTHUUYECKOHW MOOTZENDNH P
TOBEeKa 118 ONOpoOBEeIXEHHUSA KOpPpPEeKINIHMHU NDpPpH Kepar
OAns nRKOCTHUXEHUSN TNOGOAMNABHBAOMOKR HKE TmedywIUe

e
o

nONpoBC A€ HT €apHAaTIIyUp3H bl X A a HHBX A 10 4 ompe naxceciace
THYIECKOM CHCT® CMBH r 1a3 a ¢ J1J0BC€Ka, n X K O I
TOITOT HUHU

U3 Yy Y€ HBI r 1a3 HUBC 3&6OH€BaHI/I${, CBA3 aHHIBC

r'HOCTHUKHU U JNedYeHUH,;
paxpa @d®ODdDmME HHAaT MaTeMaTHdIeCcKas MOAEIb P
SMOMUPHUUYECKHUM MNYyTeM ONpeE e e Hap ofrYOHBKALUMBS T JULJ
PAaTOKOHYCOM.
QopmMa pOTroBUIB AaNONPOKCHUMUPOBAITAaAachb C TOMO
BipaXalUuUYHB QppomueTa raoyOuMHB mnNepeagHedn KaMe
OJCTaBISAIUCEH UJI3 BMME OpJie OHTHUbM@CTICTIAKPMART a M U napamwmeT ]
T
e

" A WXN NEH O —
o

g =

€3yIbhTaTh pacudMa OAPMBEKMEAB UBMECHP CAHBMA JgaHHI

B pe3syanpTaTe mpoOBEe e HHUSN U CUCTIOC NJOJBSA HAMIH I PO ObIK
OTOBHIONB NMalOlUEeHTAaAa C KEpPaTOKOHYCOM JYyd4Ile BC €
OMO b 0 3 TO0MH ¢yHKruMynd nprosp Mmyenpae JiHIeIH K a Me p Bl MO
pu NpoOBETEeHUH pacudyerTa ONTHUYECKOHW M I BT MM I
3MEpEeHHBX OHmapamMeTposB.

o

= g oo

Vit RIVIOAWVRRIRS I o v 4L fruwdlre 1 31t fuvrart
#OLtsdzso [ dzJ 6 RGEBEj 9ady
0 Juv "Rdzyj dz] todzOW, hELIsdEOEZOMBH 81"

HayyHwsidi pyKOBOZHUTECITH : Cenwruna CBertnana EBT

Ile 15 :
86
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PYKOBOIHMUTE CIHhb
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OCTHNXE HHU I
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I0CTaBII

= o M

UpoBa
03T a
us 951
BY IOIHU X
BIX 3 O0H 4YelOoOBEUYEec
3 a cymecTBYE€T
HKDTOpDAPHAMEEE HU A
KOTODpGBE
u NpUUE MBI:
HT a X,
Be€Ka U €ero
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ByHWIMUX TMNpuoGopos
BIX QGYHKODUH YemndoB

MeDpe OTBEYamwWwT HE o
TaHB W 00O0OCHOBA aHBH
YEeCKOMW CTUMYISALUHU
HBE BB BOJIBG:
HOJXTBEDPIXKAEHHEBM
KOTHHUTHUBHBX
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IpUMEHE CHUHHH

I'pynuuauna

IOTCHIDODMUWAIIa

YyeNroa cM € € KOT 6 0 MH 3
BB SIBIJEHHEBIE
CTUMYIUPOBAaHUIA

TE€E XHHUYCCKHUX

II0B bIIIa KOT
a HalHt3
HaOodpaBIJCHEHHIBKXH MHIA
MHTCITINC KTYaldbHHBC

T €eKTpHUYECKIUX

BO3JI€eHWNCTBHE

€ HO, B QYHTHOBI €U Cl'Jl'IpOI/IJ'I6B(BpOBI

BO3JA€MUCTBUHUE
bakxToM;
byHK I UU,

U OBHUXeHUSI KHUCTU WU
npeagmiIedds s

ca.

eTcsa OMoMMODETaHC O
rgEagla CHCTEMOHW ymp

ypxa OmarcaT eeHal (O ONBAPIIBEHSIY
yaieT PpPerucTpuUpPOBAT
pe3ynIbrTarTosB.

OMOUMIE I &
opTe3ax.

poTes3ax #

Vf cArRC 1T LIvL1d
1Q rRC
] &ZOH d i3d tets 0 dzO

8 ¢ d&zOfmf

Bukxrtropus I

r ConmHeuduHOT OpPC K.

B O3 MO XHBIE cmoc
(I Q) nocpencTt

b

CEHHOMW menTum HeobXOon
OTBETCTBEHHTBE
P KCHOHepUMEe HT a I b H
MHTEININEeKTYa.7
CEHMNOFOBMOKHOCTS B pa
cpencrtaB (mputd
KOT O MO3T a.
OCHOBAHHZaiH4
npubopoB, MmMO3BOISH
YPOBEHB HUHTECIIECK
u o06oOme HUe U1
9B JBIE KB TIPS THW €€ C  Kue
cmoco
KOT H

H a 9 K C

MMOYyJIbCOB Ha

MOo3Ma MBHBKB HBXME @GN a

UHMOYJIhCOB, aHalJ)
DI EKTD
B p4Aanae caiydaeB CIo
€e4deCcCKOoOro MoO3Tra 9e€i
N1 E€EKTpPHUUYECKOTO
OXO0OOHUMBM TpeOoOBaHM
NpenanoxeHU S: I o c
MO3Tra 4YeJaJoOBEKa
3N E€eKTpHUYE CKH
3T O BO3 aeilc:-
3T B O3 MO XH

H O (0)



6ome e C 0B e p mepHoHBE X MncpcwiGe 1 0 B a H U € MOJATBEDPKIAa
CymecTBYEeT BO3MOXHOCTSHB pai3pabdboTKHU U NONpPakKTHUU
NOpPOXITAaTh PN EKTpPHUYECKIHE MUMIOYIJIb C B, KOTOTPpEBHE
norTeHnnuaina (I Q) wemoBe«ka.

g SARMI(u )]  ARG[ 21 [ [dzRrY [HUT [

1 {rersdArRc 1. [oézr1U JHuuUt [[1R]

tor1t o1 Jusd sfr1Arluvd uvtodred ftuor L4 &L ¢
Red[ [ JlJO1LRC OtsuvRY[HSRM | [1.

skktesflsjo [(etste I WwWyjmdzOeatseo dy
11 [orzy J dz] tcdzOW 188%,5dA00 "¢ dzO

HaydyHwpid pyKOBOJZHUTECIIbH : e Bexumperm o Apeaxer b IOp B
baywmamna

e 1 b pabdborTBh: pa3pabdboTkKa KOHIDENTa TpaH:
OPOXOAMUMOCT B AIH4 McCCiaeanoBaHUS AapPKTHUUYE CKH:
TPAaHCHOPTHBX CpPeEeaACTB.

CnocoOB pERIK®MOHBWTEPHONW M p®IEIABMMOKEHKOTBMK?3Y )
TPAaHCHOPTHQTr IPECPHASGHRHACHHOT O JJI5S THEepeTBHUINKE:!:

gf1r o1 R Tt JufurRIG JLJRIO s ouud F1 1 [duZe
to1 Juvz: &l [JtuovrRl1Jr zZzoéeurR MNMARIEBEIWPLF F1
lEBOdzse ¢ dzi EMOdzHte ¢ dzj SMOdEH tetsO d Y

11 {uvkzdOdms Ov ddzy j dzgj edzOW h CtsdzO - 158

Hayusasiti pykoBOaHUTENDb: MapIomppoaosaB@renba md M
“ABTOKOHCTpPYUpoOEBle nEpa B paKHemrBKYHUDPUHT a. Moc

Be MoxeT OBTBH yxe cabmaBps BMeplHa Wob f np

roay {2001187) , 8 YacToO YHONDOMMUHAaNA OHTO CIHTOBOCOUY:H
OnmgHaXigsl P cCKa3s3ai”=mn: “9T1o TOIDBIKO Hadailo. 9T o0
co31aHMUI coOcTBeHHOro nportotThhmnlld . x 1Acacm Fpam
BKIKWUYaAaTh BCEe HapaOoOoTkKkwmw ®uW onsT mnonydudeHnwldlid s
Lotus 97T. A Xowy canemnartTsp  MaWNUHY, KoTopasa G0
B MarasHUHax, H g CcJOenarto. Bensreme Mm OUWMBKEE & 3
O1umxe K cMepTHU, TeM g OG6BKPETaHYBOKHYPIOE KHBEHD

3 a 3 TOT rojax MHOTOF®€ M3 MEHHUIOCSH, HO MeEUuT
Me nn1e HHO, HO BE€EpPHO g mMmena K eau, I 0cOECIr YBac CH HE
6onwun, KOTOpPBH gOKaAaAa3aimP, YTO OH OJAHUH HU3 JAYydd
caenan MaWlUHY, KOTOpas HCHOOIAb3YET Be€Cbh C B C
HaOnwaaTs CBOWH NOYTHU JABYX INTE€THHUU TPpPpYynaa Ha

MW.F1-0 1 Lot us 97T coueTacerT B cebe T€e#cTBY WID
HOBYW KOMIOOHOBEKY n CUCTEMY aKTHUBHOH Mo JIB €
npeumyme ¢cT Blol. LMW.uk1l 9 7 T -trwa xnmooa ucrecpie ATUIHEES ME€E XJI
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MOITEITHpPOBAHMMEMBMI apBeT O C T O P T O M, HMe g rabapur
HOUNOB JAEUCTBHUSI GEDBPEBMEOMOOBOBIT OHOH®HM Maple
JJwb6oi# AaBTOMOOMUISB, 0O€0ODOHWRO MEAS P MU BBH3BIAWU M
cTeMa Kaxneii ee HDI1eMEeHT B HIKGMHG BIC AMY PO I 0
mNmoBeITeHHUE OonmmpTa HAa Tpacce. Tak, KakK TImpo
€M ommpaThcCsid HAa MHNOHATHSNS U OCOOEHHOCTH 3T

3

a

K

0

=
o
=~

M HU3BE€CTHO, YTO COBPEMEHHEBOECTOMEELIHOEFEDBDR
OIyYyMaHB ©W HUCHOBTAaHB B CYPOBBX YCIOBHUSX TO
OJCKHUX JAOpPOT ax. OnHo#W M3 TakKHUX CcHUCTEeM 5B
MO3 0B, KOTOpas YyMEHbBIMAaeT TOPMODHGBEMMEY HD
AIMH M e B T OJNOJdE€eaUuUONy HMIU CHeromai/sa.

Ile s co3 1aTh MOJIE€ b Oonwupga KlIacca FI A
CHNONb30OBAaHUEM MNepeagOBBX TEXHOIOIrMUMHN U TEe€XH
K O CTHBHX X apamwkee pcCUpCAaTBUHKA.T b A C T amkoI®e BO,liU MU ccia  0Oa
Bl C BIMU OJIXHOT PYHNMNHHUKAMU .

TYalbHOCTS®H: YyTOOB MB HE€E TOBOPHUIHU O CI
HBIM ONOpPOJIXYKTOM SBISAETECH MOJE€Ihb Ka1aceca
MBaTbhb MB €€ OyageM ¢ T akkummvmud HEeo BMpOEIMEE THIHMbI
MHE YacTEeHBbKO TOpeTepneBawT OOHOBIEHUSH ,
0O MEHSeT KopHmnyc MoOoAE€EIdH, ee JIBHUTaTeTh,
T CTpPOEHUE MOJIBECKH. Ho pcoeBraoHIHHBEX  HTHOKHT
I, 9pHU Moagenu cTosT okoxno 80 000 pyo.
€ TCsA, -UITTOO Kriayancuck oFBla s BeTBBH pPasz3 BUTMHS . A
Cco31aTb HOBBH OOXTHUI, KOTO Pbbii KBJBABCECH,E TJ
# maunc. IlowuemMy o5To0 axTyanbuHno? Jlogu d9am
aMBH KpacodHEBEH, OOJUH U3 CcaMBX OBCTDBHX
a—dJHIOOB OX€0O p O MO 3 a0OBITOE CTapoe

oO0OmTeMaTHKa:o0MdMaaJlK 50Tel0 TI Kdka oD, 00BEKTHUBHO.
TaTKkKOB. —3T]m HC KIB P OHCUTXb -3Ba II30aBJOHpeortoe . n pli3B o0 &
30B TOIAbBKO HAa 3ajJlHe#W ocHU OHAa HHUIXE, q e
€My ©pemawT CHEIMUdTPREKEM MO KKpabyTdH Y K O B BI M U
pixoad u3 mnonox@hubkdt dllkc9@ AT MWMEdT cucrte:
opasd B3HaAaYMUTEINAbHO MNOBBMAaEeT CKOPOCTH B WO
OpoOoH HeAPTOd AaKOMIOHOBE KA ae,y 1®WdE a £ p &1l HHee NP a K T
MW.F1-0 1 Lotus 97T wmumMeeT COBEpPINMEHHO HOBYKW KO
KoMpopT obcnyXuBaHUSH MO Feomw. HRApenkwiB blH e o
KOTOTDPBHU KpawuHeE He Ha e XKeH. Er o OTKa®ecTcuy.1 u H
yeTBEeEpPTHH HOTO®CTAAdTPOOKA U Ha M mKm& . HBe cxODpodmu 0
HE3HauyYuUTEeIbHO, HOEOHE®, ceTeDbpakammaedbDyapgaT oIy

VfrersArRc 3. wl ARG ?210c tL1Juvfurg
frmoust 1 RSO

fLarf2v6c tfafuoforarRE LI OV 0C I Idfulnz(r [1o 1]
g Pus{f m[yrceeuly

Il sdzH Ot | jtsteed?2 [ocjdz jody
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O O &

W HH 2 o ©
T T R 00X

=

o ¢}
o
o

[

—
S KoK w T 9RO

W= @ a3 = WOw.sAAXZOEZO N
HoHT OO 6 HRBAH OO0 O®T O
H o oT N 0o oocoNzEIZg

OOz oo T OH® ML T 0 >
T wHOO0OT NGO

89



<
o

coNgR N NNQEN O
EIOW(DOmU“I'—]W':I

C

o

Ha

ocogogwoonoe MH 2w aH e HH

H N 90 5 0 0 0w o I ImD< o g o

B

0

bI
u
u

ycTp

Cs
y 94 H B
TY wu
AB T
mIJHU B
€EKTD
pe3a
T U K
e npe
OT 0O
He pa
AT arT
T b M
Tape
CTOMH
eTpo
ober
MO H
HY C B
qyerT

[IlpoexTHas pabGoTa MNmMoCcCBSISMEeEHAa CO3aXaHHUW Ppobo
ranuu pobOorTa. AKTyanpbrHOCTSHB pabdoOTHBHBE MC B 4
ITbAPEXOPE@ XHUUYECKHUX arpoTexXHOITOT HIH.

obotr mwmMeeT pa3palboTaHHYH MHOH aKTHUBHYIW
H Bl X moJas X TumMmupsas3zeBCKOW Odr@I eBMBHOUP. @ H bl J] Jm
aNeemanl 7 , TakK KaK OHHU JaKmW HeoptaxBolemaWM©O AT
OIBUTaTenulpasimpravum 0T B&G 600, mnmwoant pry nApradsBuii enHc
6 0.
acoc
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e nqua
o s
Python,
u Ar
ocCyamec
IIp o
nnmartTddo
cobpawmn

51
u
P
T
r

Ha pobGoTe ycTaHOBIECHBEC PMATYPMKH, BP@3KUDE Y
bi I NIOJTHUBa pacTteHuiH yio0OpoxK@aMEPp.a . K
yIOITAHA UEA® T b 3 0B a H BII ecCpice/ayTKDIHIHEH XT UMIChK a H U 3
ya a8 nonseéwma, peMeHHas mnOepegava [II:
us. MHorue npeTanu pobOoOTa CcMOJJIEIaprwac H
u 3 KOHCTpPYKINUOHHOTO TOpodbuimpsga. A pa3sp
TbHBE BBCOKOEMKOCTHBE aKKYyMYyJISTOSPHEBE
ynpaBleHUS PpoOOTOM -—HPUOODPBBMMIWDPOSRAHIGI

duino nporpammMma HamuCaHa H a s duigok e
TBaneHna mno muue [ 2C.

B¢ € HBbI MHOXECTBEHHBIC 3 KCHONEepUuMEeHT b I
PMB ¢ Ppas3sIHYHBMH TNOAXOTaMu Jgas o060pa
HBAM@QEKEDPOMY KUTbHh HOPOTOTHUIHNOM MOOHUIB HOIW
OML TBOHMB ATA U MNEepeMemMeHUS T pys3a

{VdfrRC SUCTARR FTIR R L[?PV L1 RR LT
(ted3sd dzse [ Odzd ddz RGeSty 8 dy
11 J R d2) J dz] tc dzOW 15B18 s dk@ € dzOfmMm

W pyxoBon@epneit Keopnmued,uugo Hkido cCtM3 1
M. H. 5. baywmamna.

omMmoOunu Ha JABC wumumMerwT psaa HexocCcTarTZKOoOB,
e . Bo MHOT IOXI BEIT @ HAa XKOMHAPHUMAI T O3 JPamry
OKapoB. all@oB yeoTrR KTIROPR HEe10CTaTK OB
psaaKu, 3aMeHa OaTapeu, TpaTa cCcpeagcTsBsB
nepexony H a 1€ KTpPOK apBH, MO XH O C 4]
HUSS TUOpPHIHOMW YCITAaaIHO BYKCHUIl €BIIH@A B T OIM Or 00 My b
TOPMO3HUT, NOTOMY dYTO B H3TO BpeMs BEK
TOPD, a NOTOM HCHONIB3YyET NoONTydYe HHY IO
enbs moTpeobdunsetr ©Oo0npuoee. Thor ayn Bram, 6 puve IMH BIXp
MHYC B TOM, YTO TNWpH HJOJNTHUX TMOE3aAKax
el nmobGaBaAAgWT TOABKO Maccy, HEe mOnonydua
T B T OM, 94T O0O0OB C HCTNONBOOBAIYWME M HC @I
MOOHUIE. 9To0 MOXHO Oy Jae B €UPCBIBIOXI, b 3KOaBKa TYbB
a aBTOMOOwUIS, 3a C ¥BRTTO PBHDXC,C TKAAHK B YI M H HI BI 1I
OaTapeunm mpHU COXpaHeEeHHUHU 1p oebHErr aB.c el nmIoK
JaHHOTMW KU CBTBEBMOBIl, Tap OTBAOKI M MO T O TP O € KT a
OPOBOJIXMUMBX BBHYHMCIEHUH U HaOmwoIeHUIN.
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fdrel? a2l rf oy L1 Totztovor 1L vtorel [t v
1 OnRlsddztse dtelsy d3 ddzj SMjjoduy
11 {uv 10E2d&30dM¢ OY ddepBdej tcdz@v CHOEdO -~

HaydyHuHbsid pPYKOBOIHUTEIDH: Boporuukos Clk,prMIUT YAnw
H. D. baywmamna.

B paboTrTe mpeagacTaBlIeH NPOEKT OECHHUITOTHOTO
OIS HUCNONbh3 OBAaHMUSN B KadecTBE OBHIECOBOBEOHNGD
TC aBansercs cnegoBaHMUE OO 3aJaHHOMY Mapumpyr

TOT O, B npoumecece paborTm TC HeoOXOAZHUMO co
I BHUXEHUSA . HIpu oOHapyXeHHUH TNpPEeNnATCTBHSAATHAT bII |
KpaTuyamyow Oe30mNacHYKW TpPaeKTOPHUIW U BBHODOIHMUT

TC obGbopyanyeTcs cneunumuanlbHBMHAH JaT4YUKAaMHU, 103 B
cpens W oOmnNpeneinsaThs cBOGE HOJ OJXEHUEe B He #.
paspa®®oanTOpPHUTM yHOpaBIeHHUSN OTIs1 Ha3eMHBM O0cec

B yCaITO0BHS X ropoaceikotMH cCpeas, NO3BOIJSWINUM a
MapumpyTy ¢ OCTaHOBKAaMHU B CcOHEeUUAaTbHBX MNYHKTa
Hn s TEeCTHPOBAaHBEO NPANDOKET NMH O b1 a M3T
gyeTHpEXKONTEeCHOTro poboTa ¢ 1 E€EKTpPpOMEXaHHUUYEC
ObBATU B3SATH OT pajaguOyHOpaBISsSEeMOMN MoAZEeNTHU aBTOM
BE€ Ay IWHUMHU [lepe-nympepa Bmo e Mol . OB p TkoaBuoercor B @ bl 4 U
npumMme Hs e wkoosMmnhRoOMe p NVIDIA Jetson TKI. Jda H H B
rpadmudecKHUM TNONpPOLECCOpPOM, HO3BOIJ S WMUM HCIHOIJ
KadyecTBE€ CEHCOPOB HUCHNOAB3YyWTCSI CTepeoKIMeDp:
OcCeBOMW nmaTuwmk mnmonoxewuwwuws (3 axKceaepomMeTpa, 3
JaHHBX, HOJYUYeHHBHX 0T CcTepeoKamMeD pH, pobo
JOMOJIHMUTEIIDb HBIE J a HHBE 0OT JaTuuHKa IMOoJOXeH
KOOpPpJIHMHAaTH. asyYNp@®Dl@aMMa , peanusywomasa alTlToper
Obpima c¢cKoOMIIWUIprepioeB apma3 pea 6 oTku Qt Creator 4.
grRuv [ o Cfrsuvpfrids Juvfruvsr 16 19 ret
CcARDUI NO UNOeée R NFC [ruvfs rfc sewfltr! 1]¢ RE
1IRHURIIJ¢1R~‘>
Il oty jdgj dz [ dzj etso dy
[Luf dyd® "Bl ¢ dzomfm
Ha ydyHuwmi PYKOBOJOZUTE €D : Ma x aye B He Huc EBremsn
poOOTOTEXHHUKH, MOY «Jlume #t  Ne8 » .
OcHOBHOHWH HNenAbW JAaHHOTO NpoekKTa OBIO C€O3 A
1€ KTpPOHHOMW O THWEBTAKHUM W] JISO CCOINPOEPBT U B HO MY O P HUE HT
OnenuB TpeOOBAaHUS A, NOCTaBIEHHBE K JaHHDO:
OCHOBE MHOpPOEKTa
Mukx pox ontHdrodimmieppo UNO” | TaK)Xe€ HCIHOIIDb3 O0Bal
NFC reader RC522, Yach PEETAKIHD HOT ©H /BappammackEM] AX
akKymMyansTops ¢dopmaTta 18650.

Kopmyc O6wsa cmMonmenawunpo3BI HE Bp accpre ed = an Ka@aYITIHAAL e 3
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Ha OaHHEBEMH MOMEHT ONPOMU3BOIAUTEC 4 OOCTOSHHH
OTMETXKH, H O y K e B T € Ky Ile Me OCOOBCATHOMSISIH, U UM OOCHTaa B BI K
NpoOEeKTa.

fozryu Lt NtrlvRrRr R FeRMI[ JLIRC
] SHESf ! Wdgtse | Oded dzO ¢ dzHtej 4 9 d Y
J1Juv vz zCtsdz@1 4 4z0MmMm

IHlens pabdboTBH: MNMOHATBH allOpPUTMB O NIPPEHIM EITH IHTH
UMX Ha MNpawKeCuUupEpe3 padboaaTp ONporpamMmMy HAa OCHORBE
MeToxXs W NOpPpHEMB:
-Teopus MuxkpoBwrpaxeHuin Iloxa DxkmaHHa;
-'YHUBepcanbHOCTSH n(umoee Bhaxp BB YA )K;e H U U
-MamuuaHOe 3peHHMe Ha pythons wmcmonp3ys OubOGIHU

Xaapa 1O s8 HMaIC MUOoa3CHT4eBp omBmwia r y O b, HOC U T 1)
aKTUBHOCTHU oOOBexkTa(nawuma) .

PesynbpTaTpe: Ha OCHOBE TeEeOpHUHU HU HAaAaOITWIEHH
MIWU HUWHBX BBHPaAaMXeHUSTX -BIHI[@AQ 0 MaHHI MMJ ICAIPBTAM HP a C Il
Hanud®danp dOBpaosir pa MMa, O C H30aBBKAOHHHOAMIE PHHAO €3 TT SIMXX.

BeiBog: Ha JaHHOM OHTamne pachmno3HAaBAaHMUE D MC
MHTEeErpupoBaHa B Takume oOmacTHu, K aK: NCHUXOI
COTPYIHHUKOB,; ONpeneT®dHUE INIXH;, ©Oe3omacHDO

HeoOXoagauMo y4YuTbhHBAaTbh MHOXECTBO «HOHe€peMeHH
(nns TOYHOTO pacmno3HAaBaHHUIL), HO B KaXITOH CH

tort o fuvsd [Lro) R Jtedtivhordrs ¢
1d BYtse dtelsj 3 vjtecy jody
J1Juv 137D € dzOMmMm

Hens paodorTsH: Co3JamiOe pPVMO®ABR M, POO YNy Yle H
M€ XaHHU3 MOM, Ha OCHOBe KOHcTpykTtopa Lego Tec

OAns nmocCTHUXEHHUSN NOCTAaBIEHHOHW menuw HeoOXOI]
OPUHIODHUNOD CTPpPOEHUS I pyo Onoproar;p ami3My P IBTIBGATHPMYM3E MK A O; T a
Moagensbp pobOoTa HAa OCHORBSE KOHCTpPYKTODa Lego
MOOenu -modbpPpyaunmka; paiszdpabdboTaTb NOADBEMHBU Me

MeTonXBs W TpPpUEMB: M3ydeHHUEe HaydIHOHN INMm3T e p
uHpopmManmum B ceTH UauTtTepHET 0 TEeXHHUYIECKIHX
CKIAaJICKOMW HNOTPY3OUYHOMNW TEXMHMUIKPY3 MOKE.JUDPOBAHH

MMonyuyueHHBHH pe3ynIbrbTarT: -alo@payBHEHMMIK aM CDECITH HJ
yacTH, rpys3onoanmné MEWMOTOpMEX a PRRIIW KT ODP) , PYyEK

DIEKTpPUUYECKOMWN COCTaBIHAIWINE U .

CoOpaHHBHH pobOOT HWMeeT CHAEeAyWMUE TEXHHUUTIEC
-MakcuManbHada Trpy3-db@gHddME@PCTH pYKH
-MaKcHuMaadbHasga BHc-o413a ciMmo. ;b€ Ma T pys3a
-rabapuTrtHbBe paszmMppboHOopyYmMEHERMI Xp)®em x 18,5 ¢

Oc HOBHEBE B BIB O I Bl : M3 ydyeH OpPUHIMUI CTpO
OpPOT paMMUDP O BIAOHTUpPIY 3puoMOkoar;a c o3 JaHa MoaAelIb pobo-
Technic; HamucaH NONporpaaMMBBEPRAYRUHXAKAJZ I pEAc pabn
M€ XaHHU3 M. OpOBEAEHB YyCHNHEIMHBEeE NWUTPPITBHEUMA. MB
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NpoBEeEAEeHUSN UCHDBTAaHMUN B [0 M-AIIDHIPXY 3WCUIK®@B IPaAXD OM e
HeOwBalcs ¢ HaMEUYUEeHHOTIO MapumpyTa.

tdardov 1o [or1 RuyUlrs st
stsmiss C s | d&ZOHdMdzOe | BB Isted j o d y

14Juv ¢czSB8d20 ° 1404 | OBd30e, 11 G d
HaydyHubsid pPYyKOBOIHUTECIDH: KangmkpoahloHamram pldp Ba 1 e

Ile np mpcooe3karaaT b poOOTa HAa MAaTrHUTHOMN NHmOIBE

MarHuTHAQSs -IMUOAJNCBTEC K@ Yy J yImME T K,0T § B @ § O IMCO DK OT,
aMOpPTH3aTODPEH.

[IlpoexT B3axknmwyaeTcss B CO3ITaHWUMU MNOABECKH I
MNOCTOSSHHTEBEEC MaTHHUT B, M BI H € CMOXeEe M JOOHUTGH C :
3aKnTmWYaeTCcCss B BO3MOXHOCTMHU €€ Yy I YMIONINCHHOH SHLT3 BMGCHH)
B TO BpeMS, NPYBKUKBC MBME HMTH KpaWHE CJIO0XHDO

Csuwlrtuvréoc wrRev [ O, [ltrrcefcdzdc 1) dlrud

sykteseo O Iddedsly tsiddsch WdzO
J1Juv ¢czCt8dzO - 1502 fted [CRrRE, 11

HaydyHbs#d PpPYKOBOAHUTECIH : BoporHnucxkos Cepreim Amn
MI'TY wuwm. baywmamna.

Ha CeTroOIHSIIMHAUH d¢€e Hb B CBSI3HU C AaKTHUBHEHU I
CUIBHO YyYBEIUYHUIOCH YyHCITO0O nNwarewHn c pas3aueHB M
cpeanum MONTONE XU KOIHWUYECTBO JNTKWAEHN ¢ MNMAOXHUM 3
T

CTONETHH.

[IlpencraBneHHas BHIODE DKCcCODEepTHas CcCHUCTeEMa 0
CHUMKaM rnaszHoro anHa. OHa onpenenserte GMEEH
MI1uUu HEeT, U ecniu aga, TO KaKoe HUMEHHO.

Ifens co3ngaHuUs U paszpabdOOTKHU BBHIME YHODOMSIHY:”
4T OO B o0n1eryurtb-o ppraatiobpTMyo T @ paMa M [locTaBuneHa
»bdbe KTHUBHEE U TOYHEE OJUarl EOQ DU KCya MIBIJHA 30.T BA T
HauMBaXHEeEWMUMWN ©WU OTpPHU HTOM CaMBHU CIHUOXHBMW 3 Tanr
npaBHUIbHAasig U ToOdyHas OynxneT OHa, 3aBHUCHUT 3 Pde
CKOpPO THmamHMEeHT BBHB3ITOpPOBEECT. A mDWP oXe HUI OrToe P e
NOJTHOCTDBIW Ha BCKK OCTAaBIIyKwWCSSI XKHU3 HBD .

IIlpu paspabdboTke cocTaBIEeHAa MOJIE€eNb ONHUCAH
Aa3bKe. IlpumMeHEeHB pa3IHMUYHBE YHCIOBLBE I€peEMEeH
OIS ONMHUCAaHHUSN TMMODP axXe HKHOBMK Hy34oalbcprakioeBH urup.a ¢lhauneece

Taxum oO6paszom, ’KcneprHas cHUCTeMa OO 1
paborTy obTanbMOITOT aM. [Topax€é HHBE NaTONOTH
MaTeMaTH4Y€CKOM 53 BKE.

vitoelfcrf3e tfa4fuv rfc IrRYveo[Aufurs BafUf ut
1 s COodesea 1 S dIsO | &zOHddzdtetso d y
[{v [dYyd TaZj8 stesMmisOdz , 11 € dzOfmM
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Ha ydyHuumi PYKOBOXIHUTE®ECINADH : Ma x ayue B He Huc EBremsn
pob6oToOTEXHHUKH, MOY «Jlume #t  Ne8 » .
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PYKOBOJIMUTE®EINH : [IpoTacos Cepreit Hu
0O¢ Y@poXKHEH@#E8bLHOTIO oOoOOpa3oBaHUSI T O0poOoI
JOMNMOJHUTEIbHOTO oOoOOpas3oBaHUSA OO aAE€ETE

—
o

e me CTHUHOT O M maramwie | I |
pPpyKnowuewu.

o a1, pOaHa I UMBBI POBVIBU XTI pa B KO [BIO B
I ONTHUMAalbHYW KOHCTPYKIHUI CBOET

p & 6COOT3BI @ H H
T
I
u

S BBHIABUI OMmMUOKHU B KOHCTPYKINHUHU U
u
q
u

O KOHC

<O H R
w T
o T

pie anroputMb. CpeHWHOBHEBUHA@HGBXC D HI®
€, HEeNnNpoyHOCTDH GaHEepPHBX COE€EJHUHEHH HN
en1eHUUN nutTauHnuwga. CnenymwmuM H>TamdoM
BCeX omuo6oK, BB BI CTHOH/BIBX3 0HBAa H B ¢ 0r 00JB €0
BI , nopabdboTaHB HEKOTOTD PEBE 31 € Me HT Bl
€cCKHMEe U CHUHITOBBE KOMIOHEHTHBH, McCHpas.
TOB.

€EHHBE PpPe3yaAbTaTh M NOpPHUMEHCSIHOH bl €C 0T3 €1Xa
OTro maratwmero pobOoTa, M@NpeagHAaAa3HAaUYEHE
misia cOHeo3roo me pe JBHUXE HHUSI B T OpOJgax.
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tfrf-porrRIVfcuft o T ReVOVARLLL IS 03It OI[ ]
4 OtcdBOIsddz | ZOHdMdzOe ¢ dzj SMi Jody
J1Juv ¢cze8BkZO - 1251e, 11 CdzOMmMm

Hensrw pabdorTH SBISAETC S pa3pabeMrariad M Vi J SKT 00]
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C
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OyJnIsToOop CTPOHUTEC 4 H a OCHOB®E KUHE MaTHUKHU
MMaJlbHO NOTOCTYHNHBE KOMNOIEKTYIWOIMAE XIS TIO0C
ynopaBIleHU Ssp ap3opdaobroot™Ma HOOBIIMO O U JI b HO € T P U J O XK ¢
M30BaHO JAHUCTAaHNOUWUOHHOE yonpaBIleHH E mocpe
oJa MUCNDONIb3O0OBAaHHB marosBse aABuUrarteanu 17H
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OCymecTBIANAET MHUKPOEKOHOpMOIBbaop AhBmegapdoBE AA 9 8
OCHaIleH
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Tenb: lTopsgaueBckuin Bacwumaouin C

9T o0T HAaOUTOK 3HAaKOM KaxXJIOMY. OueH
TakK, 4yTOOB BB BE3JI€ CMOTIHUW ,C BRAEPIUTD
moXOo/nI.
aHHOM NpOEKTE®E npeagnaraecrtecs YHHUBEDP
YyecKHUUN HKHophoeKKUply *AKBAT. 0 M a T

0O0BYHAH KpYyXKa, H 0 co BCSIKHUMU
HTponlepoM, AaKKYMYISTODPOMMOUI TIHOAI CPTEaBE
BaHUIA, a T aK>Xe€ C— YUTHOJ HUIKOa3TBOOPJIOSME TT €CMBIIAEPPU
ByYTDRHOYI&daK KaK YCTPOMUCTBO 3 aHHUMAaEeE-T
JIO0OCTaTOYHO 3alTHUTbh BOIY, OpPOCHT K MO JI (
OyaeT roToB 4Yepes3 ABE€ MHUHYTBH.
cce co3I1aHUS HYXHO OBIO pa3s3zpabdbor
canenaTtThb HMX NOTEHUHAITbHYW CXEeMYy, 3
U CHOXHOCTHSD OB 0 MnNpuplysma Ipe M & X & H

KpPYyXKY ©OBJI yCTAaHOBIEH HHUXPOM I
OOTBETCTBYWMUU pas3zmMep €EMKOCTMH, T
HUS HAaAaMHUTKa.
poiicTBO noOaBleHa MNMPRNE&BEPKITEL MDaP
U OT TeMOnepaTyps BHUIEH omnpemneneéHH
KKa oOmagaeT XOpPONmMUM aAHU3aUHOM, e €
TO OB3TO0O yCTpPOMCTBO caemnaeT MUPp YUY
€ HUCHONbB3BBBATPHPHATVYPHPYKHEYCSI aB MM
ae, KobeKpyXKa BBONOITHHUT CBOW pabdo
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Vuorfof P21 1L uvrRYIO r1IRLGuUL[ B veUOL LIS
roJ?21vre sfuffd
10yjfddz [ Olse j2 | JdzdzOH! jody
11 Juv ¢cfBBMEtsamMEOY & yHEZAOGESH dZOY " ¢ sd

FPEYHBE B & PH BIX 'ewvnwnanuiu HukomaesBwuu, K
H.. O. baywmamna

e T O0OBaHUTE J a 7 bOHIEHIa0 HWK30 C M@ @ B o0 e ¢ mepc
ecCTBa, T a K K a K ero INpoCTpPaHCTBO M O
OB W MaTepwuWuamigTos, NpPUMEHEHHUE KOTODPBHX
BaHWMKUXK OC MBI EIET OB , HaXOoOOIgIMMuUXxc A H a 3 H
, NMOMHUMO HAaAa3eMHBX obOcepBaTopuit uw opo
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TsseMBe KOCMHYECKHE amnmmapaTtTsh, KOTOpEBHBE ¢(
M€ Hb e T 0 CPCcalCecATYOCsIMHOMT IO JI000 B K T a . OnuHo# wus3
TUPOBAaHMUMU NOAOOHBX amnnmapaToB SABIAETCSH
a OB OZHOBpPEMEHHO obOecnmedyuThb MaHEBDpPEH
YeHHUS 3a NpHUEMIRMOEA BINOSIH PERIA THMBARAIHUAT B D €
OXeHa B OCHOBY HOTaHHOH HMcCcCchOnenaoOBAaTEIlIbCKDO
HHas paboTa COCTOHMUT HU3 JOIBYX OCHOBHBX
M 3axpgad, aHanlu3 TNTHUTEpaTypEhH: 0 TEeWIChBHBOAIIO
OBKH, ONOpPOUCXOIHUT CHCTEeMaTHuU3aNnusl HUHGODPM
, Ha OCHOBAaHHUHU OHTOHU WHUHPOpPpMAaOMHUHU BO BTC
BI€ MNO3BONSAKWT CyYyAUTH O H>PPEeKTHUBHOCTH TOC
o, 4TOOB pe3yaAbTaTh padoOoTH OBITO JeErT:
CTBYET BU3yalnlui3daunums B BuUAe rpaduka #uI
K 3aBUCHUMOCTH pPaccTOSHUSH, OpOHUAEHHOT O
rpadmuck NO3BONSSECT caenarhb B BIB O I 0O TOM
HSsMHUMHK NeHb Haumbdomee menecoobOpas3 HO HUCT
HHas pabboTa MOXEeT 3aMHTEpecoOBaTh OpPpTaH
Il O BaaJHbMHEEMI OJ] K O C MO C a . OTanenpbHO XO0YUeEeTCSH
I 9 KT He TONIB KO caoaemnarths B BB O 00 3 dde kK
TENIbhHBX YCTaHOBOK Ha JaHHBHU MOMEHT BDpE
y TOMY,jckKa Wal Oomme edbyipue Mmaie MbIM B 0003 piI

b1 Jusd wRrRevf 3 VIS LRC 10 JrulR[ U

= "R O W 3H< o 4

o110t dug
1 Qadztseo 1 S sdzO2 ¢ dzj SMOdzH tets 9 d y
11 Jerdzy j dzgj tedzOW 15818 5 d&OdzOMfm 11

B PpPYKOBOJIHUTE ECIDH: Ap,0e Kk a1 m a BB ,aMHac T BIYCHArGPHAT 1y
p-tAQM"' HHV U At xe H e p

e 1 e HUu-®e

Ham XXI B € K, B € K OypHOTO pas3BHUTHUA
BIB a €T B C € HOBBIE U HOBEBE OTpacaum 4Ye€Ilo
TU JOe€eATEeNbHOCTHU CIAyBHMHY e .B JheaTrcarTHeoJC I HIO, €
ome e NpPUCYTCTBHUSH omeparTtopa H a CBOEM
enbrHBH Anmapart) . Takwne anmaparTs CIOOCO
€ aHHSBX) 0 pas3aIuYHBX o0pbpeKkBaAaM,ACTIYPOY
TaBIsS€TCSA BO3MODIXHEBM. Hanpuwme p, OHHU MO
TUBHOE CpPEACTBRBIO BHFCOBIYAPpEEEaHBHOBTO B O3
X MOTOJXHBX YCIOBUSILIKX. [Tockons xy bellJ]l ,8 uk

I O HNOAXONOSAT oasa HaOmTmwaIeHHUSH Hu KOHTJPOISH

p

u

bl M 3aTpyAaAHCH (B clTydac € CTCCTBC CHHBX n .
' O 4 HUBX P1ERI | € JJ0BC€Ka, T aKHUX K a K II OB BIIOIC 1

JWUHU I Db HOC 3 arps<da3 HCHHEC BO3 nIyXxa.

B

KOCMOHAQBTMHWKECE II0Ka € Ie H € O BIT O mpakxKTHWK

On1umxkxamewmM OyagymemM OTOpPHU CO3AJaHUU TMNOCEINIECHUH
OHagoObOsAsTCSH poo6OTH®H, cmocoOHEBE BecThomyui3Be,
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OrTpaHUWYCHUIN, HaKalaagbsBaeMBX penabedom. OO0 bl Y H
Ipyrmx BUAOB pobOOTOB, YTO TaK X€ MNmoJlde3HOo I
npumeunenune bIIJIA Ha agpyrumx mnmiaaHeTaXxX CBSA3aHHC
ar Mmoc pepa, nNbeJI€EBBE U MaTHHUTHSHBE Oypwu, BCE€ 3T
bITJA. Paszpaborka cucTeMB YyhOpaBJIEHHUSN JTBHUT AT
BeTpa, a TaKXe YCKOpPHUTDH, MNEpeXOJHBNU NpPpOILECCHBH
U oO0dMmeIpr o e K TUBHOCTDH CHUCTGEMEBI.

IRtvudf?2v¢0c JToaftouvftrc 3L RYULY[U1LRD s}
fovrtrOfS IS, slfuvft3r rRalLJ?2yvduvec 1JCc w171 ¢

rysses rR90Odz 1 S B8d&ZOJ 9 dy
11 DS Bdz@ 91 ¢f Ot/ SdaRtindgn, 10

HaydyHBd PpPYKOBOIHUTECISH: [IlpoxkonaBsuwullapuca
mKkoaa N 491 «Mapwruuno» T. Mo ¢ Kk B Bl

e 15 Moer oCompiaeHmiTea :BUPTYyalbHOTH naboparTo
buszumueckKwue CBOHCTBa KOMIIO3 MIlUOHH B X MaTe®ep !
ckadbaumhHpobénewma Hpoepmpwmamnous 0 KOME®¥@ANMBAXH HBI
ONpUMEHE HUU HeEeJOoOCTaToOYHAa OO HaMeTro MNMOKOIEH.]I
AaBIsSeTCSs HU3ydYeHHUE KocCcMoCcCca WU, caiegoBaTeNnbHO,

YTOOB KOCMOHAQaBTSHB MOTIH KoMboOpTHDO u b yeH. Kk U U
PemeununuemM oT0# mpoOumnemMb Moraia OB CcTaThb CO3J
OyayT @OpoOBOAMTBCSA HUCCIHNEeNOBaHUA CcBoOHWcTB o00pP

peme HUA: . JJabopaTopHOE H3ydYe€HHUE KOMIO3HUIHUDO]
MI'TY BbBaymana Ha -khp2ap€oLMauwnumue B mnOnporpamme
BUDPTYalbHOH n1TabopaTtopuuu H a oR eH30BEL T @1 P 0 BIE]
MynsrTumMe TUHHBHE npoayxTtT .BHpP oKwpavwmbom aus UI0aHOHOBpEa TMO
UCHNOJNb3yeMBEBBE MACIODAIMEe O3 1aHUusl cKadaHAPOB [
BBCOKas TEeNnNJIOCTOWUKOCTGH, OPOYHOCTH, MaJab i B
GYyHKUIHUOHAIBbHOCTH .

1d1 91 ot ov rfc rRewfrdlorRrRC Odvffunrt 3z |
rteOyd o sddazaz od¢ditjjody
11 Jaz S tsdz@24%, 11€ dzO ) )

Ha yuuwsit pyxkTooBBoanpunreexin blie HHa nuidi HuxkonaedMIMTY 1o
U M. H. O. baywmamna

e 15 pabdborTBH: P a 3 p aabmomrakpaa Tmap OJSJKAT a U 33 MVEHpIEAH U o o
BeHeps MW TEXHONTOIHMUHU JOCTAaBKMU U CHCOICEIHO B AT € Jb C
BBegenuece
BeHnepyaihukanb Ha 4 miJaHETa COTHEYHOH CHCTE®@:!

pa3s3MepBH, H 0 npu HTOoOM oO0OmanmaeT B O MHOT O p a
ArmMocdhepa BeHepH HAacCTONBKO MNIOTHA ST, YyTO 3aT
K OMCO C a , a OT pPOMHOE JaBJI€HUE u KHUCIOTHa asH C
noBepxHocTu. Ho, He cMOTpsS Ha CyYpoOBBE YyCIOB

K M MO XCT cyme CTBOBATb KNN3 HBb B B uUunagc HpOCTeﬁ]
H a a KHTOYCaTJIbb ,Z[aJ'IBHCI\/'IH_II/IX I/ICCJ'ICIIOBaHI/Iﬁ mJgJaH® ET bl.
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XapakTtepucTtuka aTtTmMocdeps Bewnephs
ArMocdPepa BeHgpBEeKHCTI®OX® HRA3 a, H©HBE OUD gepUIEO0 T
bIHE I PYT HUX BeEluecTB. Cpeanunssas =+=cMibeplriydpa’?
oenunue atTvmMbrdpph GtipmapamMeTpsr aTMmMOoOcCcPepHOT.
HOW BBHCOTE MONmpeagcTaBIEHB B Tabnawuie I 17].
HOW KuMcanorTs. TommumHa oOITavyHOILO CIHO0SA COCT
0 xM.

Bpi6 o p mmpeoremk T a

Ha ocHOBaHMUM aHaluWi3a MNpPpHUBEeTEHHBX BBbHIE I
on, 94T O C 0Ga3MIMaaHpuaeT O B Q H JCONMBO C O O H BI X OII1UTEIb E
EepXHOCTH DBe Hue pEBIE3 MO PKHIOT M Yae CIKP OB € A € HUE HUC
ObM TMa 1 &®T G Ber3pa UGO TEOMAEM HBI O0OJMTadvyHOTO CcaOTOSA a

nbonee mepcnHnekKTUBHBM HU3 CcHNHocobOOB wHccIemgqo
posmpmxababr. AdpocTaT MO3BOINSNET, HAaXOIACH
On1waeHUE DORKP XHOCHHBET O T&MOXHO Oyner BI €|
ONOJNXMUTEINIbHBE HU3MEpPEeHHUSI CEUCMHYECKOMHNU akKTHU
B ¢cBss3umw ¢ H5TuUM B paMKax anaHHOWHU paodboTwe O
NUM NPOCKTHUPOBAaHHEM W pa3pabOTKOW NPUHINTI
CiengoBaHMUSN BEeHEeEpHAaHCKONW aTwmMoc e peHl.

g{1r ¢ 1R #RuU[[Z3 wlCcIR I Lstuvl [Jul3

lkEMjoa0O 1 OOdz v ¢ dzOIstsdz! j 9 dzO
1 Jogedkz™ 132e, 6. d0BOtO, 11 & dzC

y 94 H Bl i PYKOBOAUTE® €D : CtrapuHOBa Oapra Jde c
opeccop KadenpsomadarkidoM Ir P e ® WU O Camapcko
TenToBaTenNbCKOIo yHHUBEpPCHTETAa HUMEHHU akKaimIe
B mHacTtTosmee BpeMsas CHOBAa MNHNOJHUMaeTCSs BOI
OCHHUH €CTECTBEHHOTO CHNYyTHHUKa Ha WO B I atum s
OWYHUBBX CHUCTEM CBSI3HU BOKPYT OHDTOTrFO KOCMHUTY
e n b 10 pabdoTH ASBISETCSH NPOEKTHUPOBAaHHIE
cnedYyuTtsr OecmepebOOWHYW CBI3b ¢ OoOO0OpaTHOU ¢
ONna ee pnocTUXEeHHUSN B paboTe pemeHB CIAEOYK
N3 yuye HBT BCYHIIRICE M TN epCcChmeKTHUBHBE KOCMHUYTECK
nmccnenoBaunusa JyHBH
N3 ydeHO HMCcCONONB30BaAaHHE TOYEeK NTHUOpamumum A1
neaywmero Jymny
BriOpaHO KOJXTHMYECTBO U CHeeERODaAaMEaIIMETINPOBI C
Paccuwurtaoncar pMO IgHe 0 O X o mmMa 1 A J 1 (BpyEHTK PlanHO CHIH P TC
ChbopMupoBaH TNPOECKTIHHIN pPAEHETUWK TOIPWT HHAK a
[IpoBeneHO MOOAENHUPOBAHPMET IBHMOKR HHADP CB yT HUK
B X 0 e paboTs MNONYydYeHB 3 HaUYeHU: panuyc

CTOSHIMISAM OITO 3K€ C MUY € CKOro anmnmaparta —JiyHar.an
CYUTaHaAa MaKCHUMalbHaAasid MOMHOCTSH HU3ITYyUYeHHTSI
UBHOMHU peTpaHCITAdOAH )51 MU HUWUMAaAaIb HOC 3 Ha Y
cmeuyuBarwime # 0 e cpuecTppeadHCUHIHAYTIO ppaa.0 0 T y

98



gl SARMI [FON rtarvrRSGIRIJIRC

YV rersArRc 1. 3 ftzr0430 rdrRidu]

by o RY to1Juv3 rlRLOGUI[C HURITJRLLO
stesYyS ddz0 pzfHHPdzOtctso dzO

fLfydyd211 ¢ dzoMm

Ile 1B paborThH: [flocauurarths BB JJEJIEHHOE K O I W
ABUTAaTeNns Ha pPai3z HOM TOMNIHUBE.

MeTtToas W NPEGSM: DBKIONEpPUMEHTE s MCIOISBS3
CtupnusnraJlepsepwu @ a ¢ TIbl0 YpaacOTOCTIBI B3 aTKo M,, KJarko psa Ormc
anBuratrensb CTupnwumHTAa Ha TaKOM T OMPBIOY ®M,KHKA 10 0Ip
BHUMAaHHUE HAa DEXHOBPMIMEHMHE KONPHYHHAWMBAT OJT 8B & M
KaKoOTro BpPEeMEHH JBHTraTenb Oynger pabdoTartes. 1
CKOpPOCTG®H. Taum xe oO6paszowm, aHagu33 wpyBio uma e
IBa TOpPHYUX BemecTBAa MexXJy CcoO0o0iW. Haxoguwm
paodorTH®H.

[flonyueununse pe&3YrpHMaS®jlmk@Qe cTB,0 BKINEIDOA BIIIEC

xone paodboTh aABUTraTenaAsda Ha mnapadu HSEMHBKAC £ & X @ .\
COHIUDPTE.

Q 1>Q 2

Bpemsa ptaldsto?r

o |l>ockKopocThr BpameHHUST HaAa CyYyXOoOM CHOHpPTE ., T a
napauHOBOH CcBeue.

frovfr veavstér 1R vuvotasfcf3 19 rlw
[ sBOdkzse ¢ dzjORfdgdtstse d Y
f1Jog dyd?2 7 ljvdleeEe@tcOmdesL dzOd3j deip €, 11 ¢

Hayd4yHBH pyKOBOIXIHUTECIBH: Uupcxkuin C2prMATViagmorl
baywmamna.

Henanpr padorTh: PaspaboTka MeTOAgZa YyYCTpaHEeH:
CTropaHHMsSs € HCNOJIUB3O0OBAaHMUEM pecHUBEpa CO CXKarTh

Me T O HMB I pPHUE MB: YcTpaHneHUE®E TYypOOSMEB J0CT
KOIXTINEKTOpP mogaeTcs CcXaTbHU BO3JAYX HNU3 CcHODelmHual
3amaceHHBNH 3amac BO3AyXa, yepes Kinamnasts, y I
CuctTemMa ynparBaaeMsIKOgHHEHDPDOIHPY®BBIXO0JAaRByYpPHu b,
PacKpPYTKH Ha I € plerxio BHREX BIPreM MU MBI XHMAYW AT ap €eCr B €3

HOJ'Iy‘-ICHHLIC pPe€3YyYITbTaT Bbl: Honyqua OInl€ HKa
HpennomeHa MNHCBMATRWMICK KA AIpECXBEBMAD A OKK IBIYCKH

BreBOXDAOB pa60TBI O Bl U ImIoJNYyH4YCcC HBI P €T3 0y JI[bar Ha HT bb!
METO M O X € T3 OOBBATHB Apjiesa JUUC I bIT a4 H U .
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Vtcrfvzreuvl o I lrdftdrvdad rirRLourfC
1 OtcBlzls wlsOdzgd MdzOe [ J sdzdH s dy

11 {18 11 ¢ dzomfm

Hayuyunmwmin PYKOBOIHUT® EIDH: OH U He HKO AMmurtpuin O
npodeccop -Xx,a pMIiHP¥r dwm. H. D. baywmamna.

B Hame BpCMA O49Y¢€ HBb B aiXHO CaH¢c¢ O UuTobhb 3 a 9 K O I

y K e JOCTAaTOoO4YHO CHUIDbHO 3aTpPHP R M@ U IBTBUOHP,0 C B M
OpoOoAyKTaMuH CTOpPaHHUSA MNOPMHEBHX JABHUTrTraTtTemITeHnd T
yraieBoaoOpoa ©W TBEepABE €YacTHULOB C€axXu. U xonmu
pacTé@&rT 9T 0 W ecTbhb OONPMOMN HEAOGMT AMAK HHXpP I
OeH3MH, KOTODpPHH aenawT U3 -HeHWprour o Eroeray» o eMa
qToporocTtosmas W 3aHHUMaeT HE Malo BpPpeMeH .
[Ilponuecc nodO6wHyYyum HedPTHU B psIage clIydaeB MOKE
AnbpTepHaTHBHBM T oBHoIgMoBpooMd . s BEIcAiTebT cHme c K 0O 1 b K O W
T OIIJHUB a o Jd A AB WUT aT¢cClIlo4da. OIII/IH u 3 KOTOTPpPGBX mp e !
CTaHNOHA X, C mocneaxpyomed 3ampaBKOW Oaka Tp.
cymecTBYET THN JABHUTL ATEIJICIT BCOMY CBT aaHBOTBOIM OHOHVBUIME |,
ToOBBAaTGEH HeoOXoagumoe TOMNIHUBO u 3 B O Il Bl . Tacxk
TpaHCIODOpPT, HaYyMuHAaisg 0T BOEHHOTH TE€ XHHNUKH u 3 a K
B c¢cBoeid paboTe s paccMOTDPI O3 Tailbl OICPHOOUBSEB
YyIT1T€eBOIXOPOAHOTO CBHpPBSA U OHDKOIOTHUYECKHU YHCTOT
Iflen» ™Moe#H palbGoThH: aOAOKai3z3aTh MNpeHUMYyIIecCcTHBa
ApPpyr mmMmHu THUIIaAaMHU, IOKaAasl33 aTh B KaK@®nKX TpaHCIIODP
JOKa3s3aThb, YTBOU IMaaTHEHJbLSIM OBeu3go ma c € H JJaO S O K Py X a 01l

VI rersArRc 2. 101 Lo WipIsRUMIRARRI 11 3T
Crrt4doewvor 18R

s(tfJrrRUOfRY[HSRE tO8Y[U Cr[tL[URY[HS[]E
[{z1fau?25 4 [luv 106 16171 rlumsfruvotrf1d vut
bl ROARS VLV ILL TIRLOGU[] C.

{BEatsoamMEd2 ¢jdgcCimiCodatins ¢
11 [0z8 s&@10®, 11 € d&zoff)

HaydyHbsid PYKOBOIAHUTEIIHD : HoBunxuii bpowuwmcn-3,8 bj
3 aM. nTekKaHa 2 Kypeca, MI'TY wuwm. H. D. baywMmamna.

Ceronusag raszorTypbuunuse angBuratenun (ITH) wuc
TAOKOBRBHAMNMUOHHON W HAa3EMHOHN TEeXHHUKTIH, HO WU
MI € . Aansas Taxux mnHeneh MoOoryrt paspabaTsrBarTh
MAaNMUOHHBX JOIBUT AETHAHEGIXK, HOBB XX BHIKAKCH Kp bIJda"
I U ThlaliJl BPHE M O H T .

R0 W
O ® o 0
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OCHOBHBMH TpeOOBaAaHUAMHU K rty, obOycmo
MCNONb3O0OBAaHUI, 4 BJSOTC A : HHU3Kass CTOHUMOCTS D |
TaKXe BBCOKHUE OHDKCOHDIyaTalNlHUOHHBE XapaKTeEepHUCTH

e n b I p-OOCNKpTEan € 1 U T b 3 K C I1 1 yeapTuaCUTUHOKHVH bl B H €Xparpe
ycTaHOBEKH, NMOCTpPOEHHOMH H a 6a3se IBYXKBOHT yb 1
paboTe OB BBHOOJIHEH TEpPMOJAHMHAMHUYECKHUHN pacue

HAnga nocTuUuXEeHHUS H>TOH HLenHm B NpPOEKTUH :MOCT a

-BBIOpaHB WU OOOCHOBAaHB NapaMeTphb LODHKIAa ABYXEK
30;

-BBINOJHEH TIa3O0JIMUHAaMHUUYECKHUN pacyerT KoMIOpecco
- poOoOuMUu3 BEC OC€H pacucT BXOOHOTO n B BX OOHOTO Yy CT]
-B BIII OJ HC H a O Il € HK a I—)KCHJIyaTaI_II/IOHHBIX xapaKTep

1 {rersArRc 5. (1] [ARTRSO
Redw[ [ florv R vrtffCJrsvtRrRY[HESRM [ [T U[ [
LVttt Rt LI d v R Cfrsuvt STt LRR

ljLreoajtndww | Ot!w [ drnO2 dztse dzO
11 JeR d2y j daj tdzOW & ¢ & @0 ¢ T

Hayusasii pyKOBOAHUTECIDH : UupxoB-MAmre kK cHeally Kk IOp 13 ea B
K a ¢ eln gin npodeccop, MI'TY wuwm. H. D. baywmamna.

TepMoonexkTpuueckune YyYcTpoHCTBa, paboTrta K
TomMmconmna mw IlensT5he, CeroangHsI HaxoagsaT Bce OO0IGB
npoimecc ax U KHMiMe MHHGBIE QU OHH BIIHP ONCOKTTEEH LI pi @ ol ¢ M aBr
p € KU MBI pabdorTH TEPMODIEKTpPHUIECKOT O 3I1€eMeHT
" TIE€KTpPODdDHEPT UHU. JocTomHCTBAa TeEepMODIEKTpPHUe®e
Hajage XKHOCTUH, Npoccroaréeu JKBOHCITTPW KpladMQ 4 WHXO #m appaadmoe
u 9 KONTOTHUYHOCTH. OnuHuM u 3 I T aBHBX B OIP
TEPMODIEKTpPHUYECKHUX T EHEpPaTOpPOB SBISSEeTCH B O
KIIA, KaK MOJXHO OnTHXe K TeoOpeTHUYeCKOMY MakKCH

Henpr paOoTh 3akKidIHWyYyaeTC§g§ BKCHOPHEME@HTE RD NC
napamMeTpoB OHneMeHTa IlensThre TOWpHU Ppais3dTHuUHBX
TeMmneparTyp.

[flonyueunHunse B pe3yabTaTe pabOTB mgaHHBE 0P
OLeHKam™mu, a TaRXGMXINDPEHDG K IDHK pPrBAYPIAbM €ITIpsio B T € H
KOTOJpGBE MO XH O MCMNONHh30BATH npu pacuerTe u

reelppa  TOpPOB Ppai3z3 IUMUYHOTIO HAaAa3HauUeHUH

[Ilnan paborT®H:
1) AHanus3 TUTEeparTtypHEBKX I a HHBX u KpaTKHUH
reHeparoposB
2) TeopeliupecuerT MakcuMmMaanpbHoro KIIJJ wmw pas3pa
no TeMmnepaTypaM, HU3MepseMBM B OHKCHEpPHUMEeHTE®E
3) UcnonweTangusg CTaHIaAapPTHOT O 3J1€eMe HT a ITe 1 T35 €
napamMeTQpoB.
4) BrrG6op OoOnTuHUMadIbHBX YCIOBEHORAHUSD ppe xa pi 8 H
OpuUpoboOB A1 s DI E€KTpPHUUYECKUX HU3MEepeHHUH
5) PaszpaboTkxa M co3gaHHMe nNabopaTOpHOWHU ycCcTaHt

101



6)
7)

K a

M a
0 Bl
c X

M a
IIp
X a
yc¢C

WZ[\)%»—*

[oRNoRN el ¢}
o H X o

I p

Ha
K a

ITe
op
3 I
T €
K O
co

[IpoBeneHnunue HDKCOHEPUMEHTOB.
AHanus3s moJy4dcC HHBIX pe3yiadbTaToB, CpaBHCHUUEC

Red[ (frldv Ry vrtfJrrRUOfRrRYrs 1L ARS[ O m[[ []
foézrR1 3 10 rRLs8RrRr [ v rtdro

sdzsCsdzddz Qo9 O ddz My dJodu
11 ozt sdzA79%, 10 CdzOMmMm

YUHBHA PYKOBOAHUTECIIbH : UupxkoB-MAre Kk cHeay kK [Op B3 ca B
benaoit ntipopeccop, bMydI&dy¥uam. H. D.

Henpbpw mnpoexrtTa A BJISITOCGH MccianenoBaHUE T €p
MUHB NpPHU MUCHNONHb3O0OBAaHUU JUOKCHUAZA YyTriaeponunga
70 oOpameHO Ha BIHUSHHUE 3 Ha4YeHUSN JaBICEHHUN
€ MBIIIU H Bl .

e

NUccnenoBaHnue OIPOBOAMUIOCSH H a OCHOBS®E I UK
oY H B, r ae BMECTO JTeTaHAEDpa npeagntaracetec4
UMEHEHUEe OIpocCCcCelbHOTO BE€HTHISH OPUBOIAHUT
pakKTepHUCTHIM HHEHIWOQIHaKD , OpHU HTOM YMEHSbIHa K
TaHOBEKIH.
IIlpy mpoBegeHHUHU HCCIEeJOBAaHMUSIL pemanlochb HEC
O6ocHOBBRBAaIACH BO3 MOXHOCT b NpUME HE HHU 4
TaHOBEKMH,;
OnpenensiaiuCh YCIJIOBUMUIGE PIMA PKOK 0 M IbIXE CHUCCHUTOOHTHbC
MUHB Ha JTHUOKCHUAE yranepoaga sSBIseTcs HawuoOoOI
[IpoBoxumuncsas aHanTui3 BIMUSHHUSLS TINpeglarae-MmModid
B mepBOWH YwacTHu HCCIEeAYyWTCHI NpeHUMYIIMECTBa
aBHeHHUI uc YlpetceraMmpuBOAATCSA pacdueTh OCHOSB
€eMB, TaKHX KaK: XOINTOAUINBHBH KodPpbumumueHT,
ONUTECII b HBH Kodppumnuwe HT. Ha OCHOBAaHUMH pa
HOBHBX XapakKTEesp UCA3MKI MHHIDI HYIC JJOIB U U .
Ha OCHOBE NpoBEeOEHHBX pacué€ToB oOompengeune
mmHa oOnanaeT Hauno6donee HbpdPeKTHUBHBMHU II0KaS3
MMEHEeHMUS JuOoOKcHUITa yrieponxa BMecTO @GpeoHa.

CsaltrRIir1Uo?2 V1 rRueadfdnfltewrr 1§JP2u?
rztcOodzj o © 1 Ote! W ¢pdzj S MOdzH totso dzO
f1[gzCtsdzO T dHg &A1 ¢ zOMM

YUYHBWA PYKOBOJHUTEIH : UupxoB-MAre kK cHeally k IOp 13 ea me
be npaoit ntipodpeccop, MITY mum. H.D. baywmamna.

TepMoonexkTpuyecKkHne ycTpoHCTBa, paboTa K«
AbTH €, cer onHs: HaxonasaT BCE 60npme e npu
omeccax. B mpennaraemMoM ONpoeKTE€ paccMaTQpH
e MEe HT a (HaemMmeBHE R K a K XO0OTOOXUITHhHOTO y C
PMODIEKTpPpHUYECKIHX XO0ONTOAHUIDbHUKOB 3aKIJIIYalmT
HCTPYKIUH, OecmyMHOW paborTe. Bce 3T H b a
3 0aHUH KOMMOIAaKT H BILX ycTpoucaBT pQ HSEOMNO X A AKAG
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paHCODOpPTHUpPYEeMBX OHOMaTepHalNloB U TMNpPOXYKTOB
bPpe K TUBHOCTHU HpPHUMEHECHU S TEPpMODIEKTpPHUUYECKH
OCTHUXECHHU S BB COKHX 3Ha4Ye HUH XONTOAHUIBHOT O
e orpMed e CKOMY MaKCHUMYMY .

Ile 1B a0oTH 3akKnmwyYyaeTCcCs B TeEeOoOpeTHUYECKOM
apaMeTDpoORB I e MEeHTa [lensTH € u paszpaboTkKke
pdunmnumenrtra mnmDpHU PpPas3ITHUYHBX BHEMHHUX YCIOBUSEH
BPEHOCTH. A Taxkxxe co3ITaHHUe JINTabopaTopHOH Yyc
[lonyyeununse B pe3yabTaTe pabdOOTBH JaHHBE P
HKaMH¥u a T aKxXe OpeanoXHUThs H a u X OCHOB
bdpunmumenrta, KOTOPBOBAMBKXKHDPDUHUCHEADAYECTE "
EpPMODINEKTPHUUYECKHUX XOITOAHUIBHBX YCTpPOHCTB pa
I[Inamn abo0THh:

AHanmmus3 TUTEeparTypHEBHKX J a HH BIX u KpaTKHUH

ONOAHUITHLHHUKOB .

Teoperunueckui pacdeT OMAaKOMNPPMEBEHOEHE DA X B I
€TOAHUKH pacuerTa XONTOAHUIBHOTO Ko dpbuume HT
KCHEepHUMEeHT®E

UcnonemTanusgs cTaHgapTHOTro oSanemMeHTa IleasThse
apaMeTDpOB

[lon6Gop MCTOYHHMKA TOKa U CPEeOACTB HU3IMEpeEeHH
PaspaborTka u co3pgaHue nabopaToOpHOMHN ycCcTaHts
[IpoBeneHme DKCHEpHUMEHTOB

AHanTuW3 TNONYyYeHHBX pe3yITIbTaToOB, CpPaBHEHHE

o
oS o O

=
(¢}

T =R o~

VfrersARrRc 9L UUMRIUtRS O, LRIt JLfOZRL 3
RYIRITtfIvclfloluvffoduvrsd

VErRUVARY t o fuz Jfrcrd1d ArR[Put ¢
dlskzdzso Rz W "wjtecjjody
J1Juv zeRERO® 11 ¢ dzOMmMm

HayuyHnsidi pyKOBOAZMUTETSH : I'puropreBa Onsrra B.,

BeEeneunmue

HE = = &

u
B

C
II

B

UcTopus cymecTBOBA aM HH ¢ Thapiad THDODW HOBO BWA U
€ Je04Be C T B O M . OnHOMYeEC WIS H UBIa | MBI/ ® B 2@ H U 10, I C
CTOPHUKOB yXe€ 6omnee 4000 mnert! [ho 3mwmerpel 3 pe
CTOYHHUKOB BOJOXB, KadecTBO palboBeIlhduTwumpaean C
MBUIHU3AUUK HAa NPOTSHAKEHHUU THCAUYECIECTHUHH. Be ns

B coBpemMeHHYW HnO0Xy mnNpoOmTeMB KadyecTBa B
HIOH X 1€eT yde Hble BcoeO H@G py Kure a yma O 0 J b 1€ 3arps
CTOUXH MIKpae C HO X BOJAB, HU HTHU XK€ YydI€HBHBEe OTMETH
OJ0W M MHOTIHUMHU BaXHBMHU HOpoOmnemMamMum B oO0OmacT

B HacTOoOSIe e BpeMs pa3pabdboTKoOi CUCTEM (
NeuHualus upoOBaHHEBE npeanpupi T woOM, U™ T 6@l a WD
oTpeOurteneid KauecTBEHHYW BOAYy, KoTopas CO0O

[lepenoBsre CcHUCTEMB OUYHUCTKHU BOJAB B COCTOSH
emecTB, H O u npuumgartThm BOJIE KauyecTBIT a PCHOOO
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rumeHHUYECKHUM HOpMaM. [TosToMYy c K a Xl bl M T
CEAMNOYHUTAWT NMOKYyHNaTh YHCTYKW BOAY B OYyTHUIHYTJ
apTuUpe HUIMU 3aTropoagHOM Joe@EIEKTHEHEMbB JIIsiI 04
[IporpavMMmbe-Mmagmeln K3pgDa B aMoTr y T I10MOUYDB npeBparTHu
acuBBE MOOAENH U MHNPOTOTHIEH, KOTOpBE BIOCIIEC
3 HBX II€eJsX. O9THWU HUHCTPYMEHTSH NO3BOITSAWT COS3
IT OT OB K H .3—DU cMoone LI3uypsiar BOar OBBOMIMIH O U G U T B T p .
TemMma mpoexTHpHHEHpEODOPBOS&KT B BOAAHOTO GUIBT
e 1 b M3yYy4YeHHUEe U U3TOTOBIEHHUE BOAAHOT O (¢
qJadyu
U3 yuyurtpep HUHTEepHET
PaccMoTrperThs TUOB GUIBTPOB NWO cmocoby o
N3rorTpBROAAHON dunrnbPupgememomaBya. 3
[IpoxemMoHC IpRIOPOrBya IR HHOT O N pubODaAa
CnenatTpb BBEBBOJI.

RYLJufdfrire JLrcuvdad ArRJ?7u01 0

ANj O sdzstse RO Odz ¢dzj SMOdzH totso d Y
11 ¢ d&zOmMm

YyUY4HBH pyKOBOJ MU mebBryd ult pe o, phudsEOY Ok o 1 a  Ne2 0
TYalnlspoeKH a
NcrtTopus cymecTBOBAaHHUSA QGUIBTPOB OIS BOIBH
BOUYECTBOM. On H o«Mmiye 4 e H U B-a(p MBIOBATHPOOBB a2 H U 10, m C
TOPHUKOB y K e 6 o mveeep € 4 OpOoOc T e Tplo 1 u e p3oam bPIAII3 EHHE
TOYHMHKOB BBOO JpbR, O OKTabH €CUTI b T P OB C OB E pIEe HCTBORB
BUIHU3aAaOUHA Ha NpPOTSAXKEHHUU THCSIUYECTETHH. Be nb
B coBpeMeHHYIHO H2mHnN0XYy mnOpoOmTeMB KadecTBa B
OT U X T€eT y4e HbBC eo OCHIPBYIECHMIBE & T M@ T P 51 3 H 8 I0U[H X
TOYHMUKAaX TMNpPpecCHOWU BOJJEH, U HTHU XK€ YUeHBEe 0T
JOW M MHOTHUMHUMBMIEKHBIMOO MpoO®OMe3 TpaBOOXpPaHEeH
B HacCcTOoSIuee BpeMs pa3pabdboTKoOi CUCTEM (
€Il Ma AMH3HWIPEO BN pEe A NP USITHUS. U x 3ajgauya CoOCTO
TpebOurteneh KadyecTBEHHYW BOJAY, KOTopas COO
[lepenmoBBREe CUCTEMB OYHUCTEKHU BOJIHB B COCTOSH
me cT B, H 0 u Il ppUaJ, a T & O OBTOBJCET C K 8 ¥ O A[H € CaMBIM
rume HUYE CKHUM HOpMaMm. [ToaToMmMy c KaXJBl M T
EANOYUTAWT MNMOKYyHNaTh HYHCTYW BOAY B OYyTHUIHUYT
apTuUupe HUIMU 3aropoagHOM Je@EIETHEHEMbB JIIS8 04
IporpamvMvmb-ma mer a1 u3pDo B a H U MOT YT mOMOUYDb npe
acCHUBBE MOIAENTIHWU ©U TNHNPOTOTHIEH, KOTOpBE BIMOCIE
3 HBX II€eJsX. O9THUW HUHCTPYMEHTEBH NTO3BOISNWT CO3
JIITTOOB K M . NZPomMme Ay UpPOBAHBAMB OO TOBHEB TP .
Tema mpoexTBojlispabodmaktp».
e 15 : M3 yYy4YeHHUEe U HU3TOTOBIEHHUE BOAAHOT O (¢
Tadu:
N3 yayuTtTpsr mMcTOpPpHUI NMOSABIEHHUSN GUIBTDPOB.
O3 HaKOMHUT b CBSO ICI HBIXJ aDpMIWI b T P O B .
PaccMorTpasp uabTpoOB MO CcmocobOy OYHUCTEIKTH.
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4. U3rToToBuUTE BoOoansHOW-DPpmomeEpupoOoeaamE3 vy 3
5. [Iponxe MmoHC IppaOpOrBya TMIA HHOT O mNpubdoOpa.
6. CnenatTp BEBEBOJI.

IF'mmo tEec3nan. mpoGHUIB TP OB AaBTOBJA YB,0 JITOON PMOOBXOHAOH YIIKM T b B C

[l SARICX Tt N v [fovRYOARC, T [alulfurn
RI[ MO RSO

VfrersdArRc 1. Vurtanfedfdt vl 30 #RrRuBU[[ 3
sf1rdvtuvsuftesfr 1¢3tol[1RY

F{rtt1rRY9ARC "R [ 3 [t TrodYrR &R O[ [
Clrsuvt a1 ftovrflorvRrRrf sé14RrR1T 3 R "wRuU[[[B UVIT

StcO2dzseo Rz v swgdzMisOdzlsd dztso
[V wfzjtco OW ¢z C8& dOIzOMM

HayyHbsid PpPYKOBOJZHUTECIH: Macsasruun Anexcaunpagp Ba
kadpennpdsy PMTY wuwm. H. D. baywmamna.

Tema pabdborTH®H:

3amMeHa aHaAaITOTOBOMW mepegadyd CHUTHAaMTOB Ha
KaOMHB MIOIJc HycTpea BT € HM S MaccaXupcKoro nuortTa

Henvsrw cBOe#W paObdboOTH aBTOpP CTaBUT CO3JaHUE
0T aHanloroBo#HW Kk wHnuPpoBOHU mepegade CUT HaaIOoE
CHUCTEMOMN ynmnpaBlIeHHUSN NaccaxXUPCRPOMOHIHPYEE MBIXa

asBAsSeTCs MNoaBecHOMW muneihd nudodrta. N3 yuusB KOH
npob6bnemMaTHuKy, npeagnaraeTcs cnocob ee peiueHH

ABTOpoMm 0 BlJI U U3 YydUue HBH BO3 MOJXHOCTH OIpor p
cobpana wuHODOpPpMAaINMUSg HOM CCICOTCEOMO aHKa OOPCr HHOHBHE3 aMIU K P O
Ha ©6a3e nByx mnat Arduino co3mgaHa JIToOKaldbHasHt
no nportoxkony UART, 0BT HamucaH ONOpoOTrpaMMHEBH
OIpOTECTHUPOBAaH pabouuil e Mmax®&®®EaT bl OB B ® T Ol TOGIB B €
snTekKTpoobopynoBaunueM nTudPprtra HuPpoBBM cmHmocCcoOoO

[Ipenmoxe HH a 4 cucrTema nepenadu CUTHalloB
NOaABECHBX KabOene#w nudprta, YBEIHUUYHUTHB €T o0 Tpy
NOOABEeECHOTO BmEamieqgar . Halo pacnpocTpaneHH&xaDe T8I
qnenaeT MUX ODKOHOMHUYECKH BBTIOIJHBMU.

sdftrireovft rJRrRLZ 10V TOIJCcozr I wrRuULLT S
[ RAGO " ffurced”

stcO2det yjdeS s ¢dzj $Mmj2 1 ZzZOHddsdtetse dy
11 Jez € tsdz@50%e, 11 ¢ dzOMmMm

Ha yun st pyx3oyBeoBng uBrseunesc:mi a B AnekcaHagpoBdsug, MKTY .
nmMmeHnu H. D. baywmamna.
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OcBoeHHE KOCMHUUYE CKOT O NpOCTpPaHCTSBa U ME ¢
yeloBeEeYECTBa. Kornga Ha 3eMiIe 3aKOHYaA3 X Ip AIOTI
YUCIEHHAQAQCETHAEHUSH, OCBOEHUHUE KOCMOCa Oynaner e
yeloBeEeYECTBa. [Ilpexne BCerT O, HYXHO HalaJIHUTHhb

OgHUM a3 pamuoOHaIhb HBX peme HUH oaHHOH ]
KoOcCMHUUYEeCKOTO nudrage HIwsH KRR OMMO €E NN ®C G aMEHXE T O BT
CTaHUMUSHA, apyroi ob6bBekKT, Hanonpuwmep, Jdymna.

Ha Cer oaHsdWHUU I €Hb pan TEXHOJITOTIHUYECKHU
CIHA mw nanpyrmue, yXe MmMpOaTONXHUTEIbHOE BpeMs GUH
U yXETHUMEWOTOpPpHE pe3yaAbTarteshl.

e 15 10 HacCcTOoOS Hiume i paodorTH A BIAAETC A pa3s3pa
HanpaBlIsSomMed KoCMHUUYeMKWDa»w B HYYCT/RO BKIBSEXMJIM3 M€ H s
405 T BIC K M) paccTOSsSHUIHA 0T 3eMaiu g0 JyHbB,
SAUNTUYECKOMN TpaeKTOpPpHUH. [lon Hanmpasasgwme d 0
MIU CTeEepxXeHb), BOJONTb KOTOpPOTro OyaeT mepemMed

B paboTe mmcmonmsr3ywTCs TaKHe€e METOIB ®W NTpH
uHpopManmmaupoOBBHBEE, pPacueTdhl.

[IpennaraertTcs# CnocoOlO, HROPA @HG IOME W KD R MBM Y ¢
COCTOS MUK B reHepuUpPOBAaHMU HAaAaNDpaBISNWIEeHA U3
cmemuangtbHOH €EMKOCTH, mo MEDpe HEOoOOXOIOHUMOCT
"BcacmBB'a I3 I MMHET O oOOBEeMa HS3TOro MaTepwuama B
HanonpaBJusdIwie .

BbeiB O 1Bl npeagnaraeMB#d cmoc o0 ,KHOAMIIIPEaHBC A SIIHHIIIY
peanuszyeM, H 0 TpebOyerTcH4 pa3pabdborTkKka moaxo,

HamnpaBJaswue .

VfresArRc 2. JTtRrRsJOr1é6c frmoy RS

cC1orove Jolofc. woffAr1vtrRELIGLRE JT 02052
stsyYyjbitso0 | jtesdzd S O { BB J tolstso dzO
J1Juv ¢cz¢B8kO - 1502 fted [fCRrRE, 11 ¢

HayuyHnwsidi pyKoOBOAHUTECITH : I'puropsres IOpuit BceBc
kade npSs, PMI THa yuwa H a .

B paborTe noapoOHO paccMOTDpEHa UCTOpHUSH
P€3 O0OHAaHCHEBX aMOIUTYyA POTODPHBX CHNCTG¢ ECM.
N3 yueHna Teopus CBOOOIDTHBX M BBHYXJEHHBX

cBOOOIBH, npu HTOM oO0co0o0€e BHHUMAaABHKHIXB AOHWHHXIEHDI
BpamawWIUXCs HEeYpPpaBHOBEIME HHBX Macec. Onpenen
BpaimeHUHS Baima C HecOamlaHCHDPOBAaHHEBM T HUCKO!I
OPOYHOCT B .

Rew[ rrJlovRrRr rRUGSRY s[4 LouwrRUL[C S{J
1 dykStse AjHBE [ dRO2dse dy

11y ¢czECBdkO0 - 293 dd&3. ¢.uv. veOwHEBSo ME
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IHe ns pabdoT®H: HCCIeaoBaHUE MCMONONTB3 Y€ MBIX
IMHAaMHUUYECKOTO racurTeirns KoneObOaunumiu, buszumuec
HCHNOITHb30BAaHHUHM n B KOHCTpPYKIOHUSAX ,XKEB O0OKIR®@K M
NpUMEHEHMUSI HAa MNpPakKTHUKE, cObop nmeHcTByBOmMmENAd MO

MeToOoOanBs W HOpPHUE MBI: HCCaeagoBaHUE TEOoOpeTH Hud? e
ITMHaAaMHUKa ®W BHOpamuuw B KOHCTDpPYKIHUS X, HaO=mrmwj
KoneoOaHTWH, C O C T aCBKJHMEXH MMEO AM alTeehiM aTTe Wil €

[flonyuye HHBE P&BY MCACTKAATABI M O 1 € J1 b MO HB M€ HHH UH |
XapaKTepHUCTHUEK C TE4YEeHHUMEeEM BpPEMEHHT), rpaduxmu
BaXHBX OIS cOOpKHU pageHcCcTBYBWmMEHd Moagenu ®BOOPRIH
ONpYyXHUHB B TNpPYyXHMHHBH TacuUTenb KonebOaHwuWmi, HC X

BoBogmmHAa MHUYIEe CKHE racuTtenu KoneOaHUMH U M
NpUME HE HHU € ; NOCTpPOEHHUE MaTeMaTHUHUYE€CKOMHU MOJIE T

leTalell AYXOVHETPYy@APOBATH YCTaHOBEKY;

1 JfrersArRc 3. wrRuvU[ [ 3 O¢luv[lodbuvrR)yRT [
ltdrsuvriJIOLRC

tort o fuvsed 1t f1toff3 VPt frsuvrtJIOLRC P OL S
1 Qosdztso © dted dzO [ dzj ¢ 59 dzO
J1Juv ¢czSts8dZzO ° 2007 Afze, 10 € dzOfr

HayuyHbs#d PpPYKOBOAHUTEIH : bepuymsn pmia Baxgpnar
kapengpa BMILCTY umum. H.D. baywmamna.

Pemaer axTyanapbpHyYymO npobanemMy HexBaTKHpwmap
TOM JABOpPpOBasg MNiaomajgKka YyiXe COJXEpPpXUT pasizdqauYE
MEJIKHX MNOCTpPOEK, JaTepeBbEeB ©H T. I.
JAnspnonlHEeHMUsS JAaHHOMW 3agadyum HUCHODONb3YIWTECH
exHocTu rpada, o6xonx rpada B TaAyOuHY, mHeEeDp
ropuTM PAaBMPKIE BBAYHBX MECT Ha MNDapKkKOoOBKE.

I ]
= =

2138 01 ¢JRY vl orsuftRR [ 1R
J1Juved 1 wtrrr o 3trlcoveuvlRre

Il stedmj dzS s [ et RGeS o9 dYy
11 Jof desetsftesW d dzd dzOe, hILls dEOZzOMM 57 7

gt ¢l 1 RrRU[] R 1 RC
i R R

Hayuausawmii pykoBoagutensb: KozoB Anexce@MBTY nmw.u
H. . baywmMamHa

PaborTa mnmocBsmeHa aHadTWU3Yy p aM30JOMMIIHBHXO I O P apeo
cpene C ONpensTCTBUSILMU. PaccMoTpeHB TpaekxkTo
AaITOPUTMOB MHNOHMCKa nyTu (HDOMUCK B WMWHUPHUHY, a
ybpexTUBHOCTH pabdoTs 3THX aJlropurt Mo BO BIBI O P a
ONpOBEgEHDO 3 KCNEpPUMEHT albHBHM nNyTEéM C I 0OMO
Cos3znmxaBamachs MOJEIbBb OIIO0CKOTO NpocCTpaHCTBa
BelnomnHeHO CcCpaBHEHHE TOYHOCTHU TpPpaeKTOpPHUHU HABHU
aJITr OpHUTMAa3M/MU WIHDBUX ppaa 3 M€ pa X MNIOCKOCTH, mara n
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pabdboTH aumn
MOCTpPOEHH
beinaa pasp
Npenss TCTBUSIMU,

paobdorTH aJ
HCP@BBEBRKEC TPARAKEKTO P P I

npcecum™mMmyme CTB a nu

yuciaa WNpensTCTBUHH. Oppek TUBHOCTHB
BBYHUCIECHH S BpeMe HH, ONpaBHUIBHOCTHU
BBYUCIHUTCIAbHBX PPERYPCd B N4 0o IEH ) .
BU3yalwus3aludu MIOCKOCTH c

IBUXE HU I u omMe HK U dPbeKTUBHOCTH
NPpPOBEONEHHOINO aHalw®Wi3a BBHY

u chbopMyITupoOBaHEBH OCHOBHEE
pa3TMWYHBX pabodyux MHONDPOCTpPaHCTBaX.
dluvffovRrRYOARC T CU[]?1L{8UR

sturifrdevuvl g

rfc vyrfllersd vaf [IRCM
[ OGOHEZHddZO | jtesdzdS O | Odzj 6! j o dzO
[1fuv ¢gjHy -~ 65¢&, 11 ¢ d&zOoff

e 1 10 JaHHOH paobdorT S BISAETECH4 npemngnoc
YyelTo0BEKONOAZOOHOTO pobOorTa I peume HHU s 3 anga;
HENOpPUT OTHBX AT YelOBEKa. HAnga nocTuxXeHUST Ja
*AHanTu3 TnNGpAPUMEHRE HUI o00pa3 OB Ha MNOpakKTHUKE,
*llomck onTHUMaAaIdIbHBX MEXaHHWUUYECKHUX pelleHUN,;
*llomck w paszpabdboTka ynpaBISfWIHUX CXEeM,;
*PaszspaborTka mporpaMm IS5 MUKPOKOHTPOIIEPpOB,;
elleyaTtprp xopmpwwmT ame ;3 D
*OcymecTBAIEeHHUE COOpPKH KoOpmyca,

*COo0OpkKka amnmapaTHOHU YacTH,;
*Hanucauwuume ©WW TeEeCTBH KOJIa.

B paspaboTrTkxe umu cOopke o00Opa3moB HUCHOIHb3C
NpoOEeKTUpPOBaAaHUEC NTHUPp airHpx B g aa u G psotBl b1 xd ompommaer, e
NTacTUKOBBX JgJeTanled NONpHU NOMOIMMU aleT o HIa,T alxa, i
NporpaMMHUDPOBAaHUE B Arduino I DE, NIpoImuB K
MUKPOKOHTDPOIIEpOSB n o Bluetooth, MCHOHONhb3 0B A
JIBUXE HHUH, pasaeneHUE ynpasuJuaswoime " yacTH 51
nepeagBUuXKe HU S .

[flonypwel! pes3syabTaT OHNpeagcrTaBaseT cobOo#u nge
CHNOCOOHBX BOCNHPOHU3BOIAUTDHL JABUXKEHHUSI PpPYyK. 9T 0
MCHNoOnNb30BAaTh oOOpas3 bl B OMNAaCHBX YCIOBUSHIX, H
BpeEJdHEBe BHBHB PKOMCEBl , U 1 U B BIC O K U € TeMOepaTypBH. I1
paboTh MHHUMHUBZHUPYET PHCKH HaAaHECEHHUS Bpemga !
CUTyaNmumsH§ax, rare HeoOXoaguUMO, HO HEBO3MOXHO CP

YV rersArRc 4. sf{f1?5v(rt13[ HRuU[ |

oluvffovry AL

tor1t o1 fvsed ofLltRrRUL O
vitoelfriRrC

1l OMmddz ygJ dz€ s
11 Jozt sdz@l2=
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Ha ydyHuumi PYKOBOIHUTG®E€IdH : EpMonosBa Ma p u s Al e k
accucten™PkKradMpp™M um H. 3. baywmamna.

Henvrio maHHOWU paboTh sSABIsSseTcs paszpaborTka
o015 MaMUHOCTpPOUTEIbHOT O npeaANnNpUITHSH c yde:
NpOAYKIHUH.

PaccMarpuBawTcsas OCHOBHBE METOH® MK IpDRESH

MaIIIUHOCTpPOCHUHUAA, B ONpou3 BOACTIBCHHBX mo agpa
pa3dununYvHTIBC KOMIOIC KTY KOOI € . HpOI/I3BC,Z[eH a HaluWs3
MCTOXOB yaopaBJICHHUA 3 amacamMu HpOI/I3BOI[I/IMOﬁ mp

Hnsa COBpEMEHHBH X OpeXNPHHOMIBEOBO yCNHpedaa

co3ngaHue OONBmMHUX 3 amacos, HO B TO X€& BpeMs
yciloBHUSA CciaeanyeT BaxXHasfd KOMOJIEKCHAas 3ajgada 0
OIS mnONpeanpusTHUS € ydI€TOM Keallk, MNIPpaoku 3¥B 03T T [B & H
U3 O0€Iuu.

B namwmo#t paboTe mpeagnaraetrcsa OCYyIIecCTHBISH
ynpaBIleHH E®e e e 3 amacaMu TaKHUM obpaszowm, 9 T ¢
NIpOMU3BEIECHHOH OIpOAYKIHUH, a TAaKEPOXYPYKPAR UT B
onpepneneHUH o0beMa BBHIOYyCKAaeMOH ONpOAYKIHUH (
neTainei U y3 J10B KaXJIoTr o U3 1€ Hus npu moMO
pacnucaHUUH.

B pesynsrTarte OB paszpaboTaH alnropudTHME,M p ¢
YyU4UTHBBAETCSdI NOCIEITOBATENbBHOCTbH 3 amNycKa Jg€T
BpPEMEHHU BBHIONOIHECHIU A 3amglaHUA, OpU ODTOM KOIHUT
neduumurta U3 AENTHUH.

sdf¥frese oluvfrvLfrd1d AvisARJVRISIOLVRC s

] Ofms dzd ¢ ¢ twelsjdyr 9c j dz j o
J11 [ htsesB! j o 1cltstdrdzO

CtrpeMuTEenIbHOE pa3BUTMUE BITITA (6ecnmnunorTH
TEXHOINITOINMYECKOTo TpeHAA COBPEMEHHOTO HUHAYCT
u B BI3 O B Bl. [IpomopuuoHan b HO [JPOOJCHKHya pPpPbAH3KBAU B €

MHPpacTpyKkTypa HUX oO00cnyXuBaHHUSA U yHOpaBIeHUS:
OcHOBHasg NHepid3 MPOERKKA OTKPHTORP AaTPOrPa M4
cocToOssmero M3 CpeacCcTB aBTOHOMM®BMINWMIM, KoQaierceime
3aMKHYTYI C U COTCEeTMpYIO JAJBAT ONMHOOJMHH BIX M OJ € T OB W B B
B TOM YHCJIE€ COXEpXamMUX T pPYNDMNDOBBE HUIHU PpPOEBEHE
B xone CO3IaHUL TAPODHEOBT OBA UJTOPHP UME HE HBI C
paszpaboTku: MOJZEITHUPOBAaHHHE B CAIIP , IMIpPOUYHDOC
MAHMUMH3 alluUusigl OTXOXOB MNpPpHU JNa3z epHOU pe3Ke
Mpoexr SBISETC S CUCTEMHBM ¥ COCTOHT u 3
OMEHT 3aBephmeHa pas3-pROOODI KA, UD CDBOAHBEES Il OIKP
KKYyMYJISATOROBH KDIARERBHRT O € 0a3HPOBEBHEWEK.0 Y pPCOB HI
poOTr paMMH B X OpPOAYKTOB H a 13 BIK € Pyt hon, oo
npaBIleHIE OMTHWHOUYHEM KONTEpOM, T a K u \aD iF:
MHXPOHHU3UPOBAaHHOW rpynnse (pos) B paMKax IO
IIJUapHO B @ HHbBE B TpPEeXMEpPHOM peJgakKTope TpaekKTOoO.
[IporpammHO € obecnmeueHUE NO3BOISNET UuCIo
OIUHAaMHUYECKHU CcOCTaBiIsAEeMbe, U BBHONOIHSNTBHB HUX B
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paIl TecTOBBHBX NONETOBRB, NTeODHMEY DHYEEEHDSEHP B P B |
KOMIIJIEKC a. Benyrtcasa pabdboTs moO COBEpIEe HCTB O B
CUCTEeMBbB HAaAaBUT aLHUU.

¢luvffouvrRYyrusodc JRLURC U IRYVILrHwul o JTCcrsrRm |
ltrlotou
sOWtctsdetse 1 jlste ddzHtcj jody
11J{uv ¢cz¢tsdzO -~ 150R0fMsd [ CrRE, 11 ¢
Haydyusid PpPYyKOBOIHUTECID: BoporTmuymwasre£Pore-#Hi,i AM

MI'TY um. .baywmamHna
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Ha JaHHBHX MOMEHT bapmManmeBTHYIECKaAaH I PO MBI

TOMAaTHUU3 UpPOBaAaHa, HO @NOpHMU HTOM aBTOMAaT®UBRIHU
KapcTBEHHBX npenapartoB ONpaKTHUY€ECKHU H e 0
3 BUTHU A aBTOMAaTH3alUUU T aKHX NPpOMU3BOLCTB
peMemuBaHUSI BA3KHUX XHUAKOCTECH, Hapsaagy ¢€ 937

no Tapbébpéimaor®8 mavwuHOW pabboTe BBHODOITHSIECTC:
TOMAaTHYECKOIH TUHUU, B X 0Je KOTOpPOTO 0OT
O3HAa4YeHHBX BHIIEe NpoodaIeM.

O0bpeKTOM NTaHHOWU NPOEKTHOHU pabdbOTBH HABIAETEC
KapuaoeE® npenaparta "Jlomroapr" (Ha OCHOBE T IV
cilienoBaHUE, HamOnpaBJIeHHOEe Ha pas3zpabdboOoTKy naO
Tapy Mamaxoro ob6bpema. Hn s obecmneuvyeHHUH K auy
3 paboe miAaKa, ocymecTBIJ s 00a 4 NIpUEMIEMOE
HHOT O TeKapcTBa. JomonHUTEDTb HO 0 B O B

TOMAaTHUY€CKOMN NTHUHUHU PO3ITHUBA.
PazpaborTanHnas ycTaHOBKAa COCTOHUT H3 Ye€THYP

MemaIlTgme®B aTopa M y3ida YyYKynmnopa OYyTHBHIOK. Ax
€EBMAaTHUHYECKYWO M DIEKTPHUYECKYIW CHUCTEMB H yI
ruyeckoro Moayns Siemens LOGO 8. B pador

J € 1T b HBIX z[yammomaneu:asnaHHoﬁ JUHWUHU poO3ITHUBa.

tort o1 fuvsod ¢
vt ¢

vO2hdBOj9o0O sOtddzO 1 Okztey Odztso dzO
fafof dugjeh dxdzj o Otelssa e, 11 ¢ dzOM

s{léuvrRIRT{ {B tuvsrR [¢1R]
Ll [furp

YY4HBHU PYKOBOIZUTECIH : D ek orT. ok @ 11 eAmiTe Hia a (Beampesp |
Bla Yyvma v a, kabenpa PK9

Pabora NoCBsSIsMmMEeHAa Pa3palboOTKMaAaBBITYMATONR HP
OM3BOJANCTBEHHOHN SYekWku, CcHOCOOHOIro B aBTOH
rpy3Ku B 3 0HY BEBETDpPY3KH.

Henbsto mpoeKTa 5 BIMIPEOTUC3 B OOIINCTT MBM MH3HAOITHOS T P O II € C
b€ KT OB .

PazpaOarThBamaaBiinoyymoos0T00p COCTOHUT H3 Me X aH
rpaMMupyeMoOH CHCTE€MBI ynpaBJiaeHUSH . I[Ipuwme
OMaTH3alUlUU TMNPOU3ZBOACTBAa.cARMMmM ea@HeEe KTa®O MO
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30HE 3arpys3KUu. [Tomnoxe HHUEC onpenenseTcs qTaT

peme HHU A 3aKJI04YaeTecd B aBTOMAaTH3alUUU 0P O M Bl
00BeKTORB. CkoHCTpYyHUpPOBAaHHBHN PpoOOT ©ToOMUEMIO a
BO3MOXHOCTDB PpPYydYHOIO yHOpaBJIEeHHUSH, rase KOHTZPOI

mpuBOagOB.

gl sAREX(RI [BRY rr1rift1EBYYrHRIrrfryvu

VlrewrsdAre 2. Vg ff3zfr1v19Cc JId4rRUD

RUAJEfOARLVL 3T vimU [ JLIRR I [JIJRHBURS]
1 0cddzO [ dzdL O jIsO s dtcd dzdzts 9 dz©
l1Juv ¢c@Q¢BAA550eé, 10 € d&zOMmMm

Hayuunsiti pyxkoBoagurtensb: Toanmauén Oner Muxainnao
kabenpsB UBMM TY wuwm. H. D. baywmamna.

B HacrToOsmee BpewMmMs, o015 TOT O 4yTO0OOB J006UW
OIesATEeIbHOCTH TpeOYyECECTHEHBXI PRHIEHKR HME ( & 10 B P B MBI X
yopaBleHHUS NpoImeccamMu.

JJorumcTHuKa K a K npakKTHYIe€CKas IesATEelNIbHOCT
yonpaBleHHUH COBpPEMEeHHEBMH OpeaAnNpUITUSLMU. Jo
KJIHWEeHT OB, NOCTaBIIHAKOB BME&BNPHUSI TUAKMI 1O BE P O BR
KOOpPAMUHUpPYET BcCce CTPYKTYpH mnpeanpustusa ( Ha
OpPOAYKIOHUH oT OPOM3BOIHUTECISA o0 KOHEUYHOT O
pPpe3yilIbTaTHUBHOCTHS, Popous3 OTWMTTMKHOPB PN ® B O M
ONTMUMHU3 AaNMUOHHBN WM MUHTETpPpalbHBMU XapakxrTedp.

Mcnmonbsr30BaHUE JTOTFTrMUCTHUYECKHUX KOHNONENHONHUH u
BUJAB 3amacoB MNpPOAYKINHH B TNPOHU3IBOICTSBE, CHa
oboOopoOTHOT O KanuTrTana, ThCHEHEPOMUB Boge@@datzoumwobde
YyAZOBIETBOpPEHUE noTpeobdOurenetn B KadecTBEe T O
HNO3BOJNSE€T MNOBBCHU-P KOBPMAHHBSB R Y WONBHODOMUIYHUBOCT b

gl SAREICAINUVYI T 0L ) ud [ MOISR

V rersdArc 1. 1qRsfwynf dvrs¢

# 1 RARSOARC, so¢s RIUVJIOGARJUL1L3IB Jrulr URAJJ
Il EtedzOCtso Rz W ¢dzHte] 4 8 d Y
11 Joz$ iz 1516, 10 ¢ dzOMmMm

HaydyHBH PpPYKOBOIHUTECIBH: Ilyraues EBrewmuin KoHC
MI'TY wuwm. H..D. baywmamHna

Cnenmorta -pa@ereEePbe3 HOE HUCHODBTAaHUE OIS HETC
bopMaM W MeToOXaM PpPai3BHUTHUSA CcHIeNnNbBX JgeTeuh mpe
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H K a O49Y¢€ HBb B aXCH CIlIyXx. CJ'IYX MO XKCET O49Y¢€ HDBb
r O HY XHO a KTMHWBHO pa3BHUBAaTG®BGB, HaOopwogpH C
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mokxkasarThb, K a K MO XH O HCIOOIXTHhL30BATHb e e B
OB OM MOJDEDAH «OpPOYHOBCEKOTO OIBUXEHUTY» ,
e eNeHUSI METIMPPCRB TDRpa@HLT Jpa Obwmwx» .MbB nopregrc
00 nepengadmu nHbOpPpMAaIUNHUHU, KOTODpGBH MO X€ET
ecc oO0ydYyeHHSH I a9 IeTeHn c nedpexrxTamu 3 1
bukanwms b3z MuyecCKHUXBILSHMEHUH . ndleEBC i mAH
M3 alMusig ONTHUMAaIbHBX CcCHODHOCOOOB: cooOme HUSHA
y3 HUHU B rase H KU IKOCTH c MOoOMOIb O 3 BY
JelneHUH i cooObOme HHUE pa3sMe poOB S0 KOy K& K K[
mbp 100 3BykKa oOyvawmmumcs ¢ aAedpeKTaMH 3 peHH
3 KCINEepPUMEHTOB ,; II o 35T UM P KCNOHNEepHUMEHT aM
YeCKHUX SABICEHUWU B BHUAECE NDTDPHIOXKEHHE TMNTOT M
CKHUE 4 BJTEHUSH O bBIJT U COHU DU I UDPpOBAHEH,; C 03]
Be€ ONpOrpamMMUpPyeMOro MHUKPOKOHTpPpOIITEDpPa Ar
JOCTHUTHYTa, OJHaKO ceHyac B paborTe H
elTaHHOB@HHUGECIE]

toed 11 ol o1 R tUSSIRELIM YRH[ ][
[ Ols™ dzso O I @fgq dia gg® dzO
[1Juv 1 kB¢ 5o fpQc@®WeOlzl € dzO M

HBH PYKOBOAHUTECIH : UepenunuuyeHKo AmnexcatHs.
MITTY wuwm. H. 2. baywmamna.

aboTa mWmoOCBS Ime Hay KPOAlCUIICOH3bHXa BIRMH(HPIO Cp 1M O M O I b F
METOM HCCIJIEXO0BaHUH ABISETC 4 CHOoOCOOHOCT
HEe HU I e e mapaMeTQpORB. e n b paobdorT 3 aK
ONUCHBX ULUGGP HAa OCHOBE coOceBHHHE®XHHDBSB D
XOOQUMO PpPemUTDH JOBE 3ajpgadud: cbop wu3o00pax

J a HHBIX MNI ST, CO3 OJaHUE bpexTuUBHOH
NUuCcCHBX 1TuOP, oOyuyeHUE KoOToOpo#W Oynaer I |
Tha Jpeme HU A nepBOM 3agavdu 0 Bl I IpHUMEHEH
AaHHUS PYKONUC HIBBXI EIME PP MR THAB®OBOpEaBEO omnmMudpo
eme HMUS BTOpPOHU 3agadyum HUCONDOAB3O0BAaITHUCH CIJ
; CO3ITHHUETHECEUApPODPEPHME HE HUEM @Opomecca pa
qTee 5 bdbe xTHUBHOIMH byHKIUHU AaKTHUBAaINHUH,; M
puMe HTalbHasig ONMEHKAa H3MEHEHHUSN MNMOKaAa3arTe
Bl OBIHU JOCTHWMOKWBHBBRAEIMEDL DaApTHE K T UB HOC T b
u s 3 amadd. OcobGeHHOCTHSH pabdboTH 3 aKIIYae
a mapaMeTpPOB MNpoOrpamMMBb A NOJAydYeHHUST €

CTaTh OCHOBOMH I JI S HeWwmOoITMBMBXT cOeoTiecie, CHI
3 HaBaHHUE COCTaBHBX o00pas3oB

ocoHtT m 34 0 0 =Ko O
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fost{Cnanrsuvy 1 sloruvfl B ARIRSI
1 OMsted S s [ s5d30Odz | S sdzO4 8 d y
foJuv ¢cufz - 13 M vrR[ 1] €&, 10 C dzOMmt

YVUHBHA pYyKoOoBOIHUTIOpwi Hmepamws,c KM@AlHAUITAT TEX
be npd, ®MI'TY wuwum. H.D3. baywmamna.

TpanauuuoHHO 4YQ@ @ M TKaBIAOHCTHO, B bl € 3aKOHB pacnonpo
K p o mMAiapme. cpenau bu3 uK oB pamEWEe KBHHEG 0O ByB& X
HocsaTcs poobrokkkaa3Mamwiko ¢c b, 4YTO OHMHM MOTYT Ha
yeM u nNounger p e ubbenm eBp BMIX I T I [P@ & K GI.T a CyT
EKTPHUYECKOM TOKG®E BOmiobpisxii, nHol oK et mrT @Bt € a .b
€ THBIXKGEHME CBEp XIMIpeo BOOYIMEMTIO CITPHO, I BI1 A T b c s 3 G e

RYVY[1R[L SaAanrsved m{f[fo 1 1 LJuvlp Ll riRr
l jJHtcjHdzse t Odzkddzr t j dzOlstsa dy

l1Juv ¢cze¢B8kO - 1502 fted [fGCRrRE, 10 ¢
Hens pabdboTH:
CocTaBHUTH KpaTKHUMH 0063 o0p TUTEpaTypH o
EKTPUH@KX OB ONOJIYMNPOBOJAHHUE KA aX.
U3 yuyurtrsr pabdbory natuumka Xounuxaa, C MmMOMOIb KO
DOKkcnepuMEHTa amaTb HO HccunenoBarTh 3aBUCHUMOCT
OYKOUHUMU MAarHUTHOTO ©HOoaSHA, onpeneneHUEATEARIE
PBEIHOJNIYINPOBOIHHUKE.
[flonyueHnHBE pe3ynbTartshH:
B pesynsrTartTe HKCHEepPHUMEHTOB HU 00 p abpoprexrkur

ATT1a B NWMOANYyNOPOBOMTHHUKE aZXK.

BeiB o ng:

B pesynansrTarTe pabdboTs OBJO JTOKajzaHo BO3H
THUTHOE TMNOlNle€e NOMYRPEPXB®BGCMHMHMUKA I3 J AP e HAUKY

TOKa WM MAarHUTHOMW HUHIAYKIUU.
rRev Ol ARV LS Crrt4dfer¢oarp iR JOYTDEL3S RS
1 0B dzddzO [ dzdL O9 jIsO ¢ dzj C MOdzH o590 da
fofo dyjecddesdjs, 10 ¢ domm
Be nymue BHBCOKOTEXHOJJTOT HUUYHEBE CTDPpPaHEBH H a
JUCTAaHUOUOHHOTO HEepPprocHaoObXRE HHU A KOCMHMHUYECKIHX
ycTpoucTB, a TakKxXe O0OO0OBEeKTOB HUHODpPpacTpPYyKTYDBH.
PakexwxmoMunueckas Kopnopanus «DOHeprusa»
IUEHIONUOHHOT O HeprocHaOXe HHU I J1aj3epHBM N K
amnnmaparaM#d U Ha JaHHOM Od3TaNne MNPOBOAUT HUCCIE
ITe n b 10 pabdorTBh ABJISAETCH ucclexoBaHUE op

P KCIONepuMEe HT € npuU OO C TYaeBpkee3 JaaT3MeopcHJoeip y? Hke p ¢ a1 F
npueMHpEYOpaszoBaTenmwW NoTpebOUTEeNnNdT DAEKTpPHUIEC
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ATeTaTenNnbHOroO amnmaparta. JqJns w®HccaeagoOBaAaHHUSA CO°
ONpPOBENEHB HDKCNHEPHUMEHTESH NPUITIPRBRBAMIHBX aTMOoCcC(
ONnsg onpeneneHS, HaCKONIbKO OTKIOHEHHUS I1a
nepenxadu SHEpPruu npeagmnoxeH cmocob©0 pacuérT:
boTonpué MHUK € .
O s peue HUH 3agadu obpaboTkmu OonIpmu X Ia
JaHMBB Ccpeage nporpamMMmupoBaunus Pyt hon, a T aK:

JaHHBX ¢ NONDoMombio OumubOmnwmorTekxk Pyt hon.

Hanwucamna nporpammma main8. py G BU3Yyal:!
3 KCIOHEpPUMEHTOB U NpPpOBEAEH CHUCTEMHBW aHaIIUS?3

On s J€MOHCTTDaIDIPH bl B yiabo®pnasx cobpaHs o el
npue MEIMKeomMO pa3zoBaTelnleM JdTaj3epHOTO HU3IAYyYeHHTSI.

OnHOMW M3 O C HM BSHBBIIXSI ENTPCOSO Ji3ea Y A € Pp KH M B & L @ HB & P F
Ha nNpué&MHHUKE, KaK B3 aH aB3JCUMIHHBMXS YacTIMOOBCU(WEXp BIG3A T a |
a BJIUSAHUSH BUOpanmuu. Heo®6xonxumo 0IpoOJoOT X
KOMIE€ HCa aIl U HK ay Xco AIoppy enymu Kk a U noBwume Husas KIII.

=
&

sbvuvzsd vruwf[3 R el Ll lrroéoc Yrterove GJf
C1LIlT1RR

vdritcdBditse wlsjfOd 1 dSsd&zOjoady
f{uv [dyk?2r By dm¢, 10 ¢ dzoMmf

Hayuyuumi PYKOBOJOZHUTE€IH : bBoanprmakoB I MM"e,HHAKWUIEE p
aBTOMAaTMHU3 aMUH.

e np p-aoOHOETHBI T b B O3 MOJXHGBE CHOpPOABIEETPHPEER

HEepruu, BE , T OHML  YOKUCCHJO B € ungepa3bhbwkpoanmrss ¢ I e cBI BIT
NPOUCXOIHME MUIYECKOToOo MHMEGGIAPAXK,T HOIR & & Jy B prae G o1 O ¢
NpoBEaAEH AHAWRMBKHUXMCTMPT EpUAaToB] QdeoiCc HIB @A TOY
(TpauHncdopmMagompaipc A®ENAB COBP SCPMEC3HYHIBIBXT AaTT P0IBT OBK CV
IIpOBEHAXC HHP Y NI OW p O CXC UBI H H & ¥ YEKHE € MUKOM P /
TeXHHYecKux Hayk,Ctippddkoadommpomwm Jf.aGk.kpe maHHBIP
npealoXeHUUNDHEPEAaus HO HESKPITpmImM eBc KodM »wHu c/fumes 6 e
NpakKTMYI€C KOArHou s O MUPAIoe0ro B O e C T H OB O A PO MU NE€ PR @AKT
HcHOnbBmMaKeT KaTymku TapoekrkTBp apOHESL CRPAMET QW
I €MEeHTOB BcppayamBEA.T € O GIB GB/HISTICHHEIWH Op a G T O

OecnpoBOOgHOU mnmepengamme W HEPpr ampl HEE SORCACOBWEC B M Y
NpakKTHUYeCKasd NEBPPOAEKTHUHBAA [ alJ B HRGEKT PPHAUCECCTKOOIVH U
npeaglarameMmMambd o M. A s I erpreenKaTypud 4 © 0 X b Mo iD He pr
pacLsHWS TpeOyeTcss KRHRUM NCPRPAAHMMmMBJICe Hilme me H B

5bbe KTUBHBM U cOrea3eorrcaic GredMbHOK( 03 JTKEAK T P MUY € C K U U T P «

lvzsd L ovuud
[ WOdztse sdteddzdz wjtecj dody
11 Jez € t5sdzA363, 11 ¢ dzOMmMm

Hayuuasid pyKOBOXZHUTEIH: MacawaT ApmT ¢ u didMHA P 6D
H. O. b.aywmamna

114



H 0o 0 AgH< A ®E O W o X 8%

c
—

oo 0D 00

z
SR MweoHUTTHOR®EOR DD AR

T 2 HO O O OT O

Ha

a

w
te)

O XM < =

- o R H

o=

C

—

bl

O O wWw o

y

B nawnnoOoi# PROOKTHOpPHa C C MO T P € HO YyCTpPOMHNCTBO
opureamy mkaw cl"aycca. [IpoaHnanu3zupoBaHBHB BO
OBEKOM, a MMEHHO 3aNyCcCK MaJlopais3MepHBX C
AKTEPUCTHUKHN YCTAHOBKUTL U MNSOWDK OMUMGIEM ZMb H O
0B € NpoOBE gEHHBHX nucciaenoBaHUM, B KIJ I0OY a 10 I
OHOB, ONUCBHBAaKWIMUX JTBHUXEHHUE Teuiua, Opome H
pruem 3amacaeMOMNU KOHI/JIECHCAaIT OIPYJMH , U 3 KKK HIECCTPH
€eJ€eHbB 3aBHUCHUMOCTMHU Macchb CHapsgaa 0T €er o
a3 BblBawIueE, YTO JalbHOCTH noixera, a 3 HaHuv
NOPUUOHAIBHB €rIO0 Macece. IIp o a H aan no36uupuoiiB a Kl
aHOBKMH, a UMEHHO €ro YyMEHSbIEeHUE BMECTE
abonmueckKkas 3aBHUCHUMOCTDH JTaIdAbHOCTH TMOITET:
pomarHEEe PaccwmMaTp MIBDATMBT3COSB aCHMY Y aKD HIC CT P YOKHI M U
y K O i , CJHIyXaluit o4 BBTAaJIKHWUBAaHUISA cHap4Aan
TenToBaTEeNAbHO MU CHOCOOHBMHU OHNMYTHUMO YBEIIHUTY
JaHB DKCIHODEpPpUMEHTA aJdIbHBHBE YycCcTaHOBEKIH. OunewHe
3aa IWacJKbiX CcOyTHUKOB ¢GopmaTta “KyobcartT?”, B I
OCTbh KOHAZEHCAaTOpOB, a TaKJXe OoIeHEeHBHB HUXx
HOun padboThH ycKOpUTEene#h Macc, TOBOPHUT 060
R oyYrtl13m 13t rRAsfttfodd a1 ¢dsstr ARSI 1L 3IM
cskheddz 1 dedlkso 1 dSIststetsa dy
J1Juv ¢czCtsdzO 1533 [RrRue, 11 ¢ dzomm
Y H Bl U pykoBoauTHMBmMKT Ppammuy, Cepranmu i Hay
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Muueckuim. nenrp DPHUAH PAH

Bl S BISASE€TCH4

He NEeEMOHCTpPAaUUOHHOMNU MOAENHU HU3IYHU
yapwkpib TommE mopbe (MeTpuxkxa Keppe
HUE OJaHHOMWNU MOJEnAHa ITTMAKKP OBE TEHUS:
H B BVY3ax wmawm mKonax Ha 3aHATIUSAX
TEOoOpHUHU OTHOCHUTEINIBbBHOCTH) .

oo O
< o Mmoo oA

HOE€ BpeMs paccMaTpuUBaeTCcCs KakK OJHDO
mOmpakKTHKEC ompu C NI b HBX r paBHUTaNWOHTE
OBarTh TEeHH yepHOTH IBIpB Ha OQOyH e Jnas
s momxobOHOW TewHwwum OynmetT BBeaeculvens cr
elescope, EHT). 9T 0 NMO3BOJNIUT CpasBH
a MHu KOMIOBbBL KT C pPHOTO MOOJC€ITHUPOBAaHWUIA
paborTa nppeeca ¢ M a4 B J sHeaTy Y HHHX € pa 0 o0THU.
I1b HBMHU NpOSSBIEHHUAMHU obmeid TeopwuH
M WU caymaTensM KoOHGpepeHOIHUHN, He HUME
JTOCTYHnHOTO ( BHY3 ylawibbXH O(raok) T 00BO, b 5 CC BH € 3H:

® oM H g

T b I0.

oT p
amnu
a ¢
Ha s
aH

aMMa COCTOHUT u 3 HE CKOIJbKHUX MOJAyae#n
51 ClIyuyaMHBX Yyuceama, H a 13 BLK € FORTR:
BeTa B MNONe€e BpaimaIwMmdiucas 3usekped oU# nmip
yacTh, KOTOpPpas obOecmedyumBaeT COBMEEC
HHTepbdehc MmMpoTrpaMMEBl.
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Ha MOJTY4YeHHBHX KapTHUHEKAaKX BOKDPYT YyepHOH
0o0pai3yowT KBaHTBHB BOKpPpYTr 4YepBOMUTAKKSB BeECRKOGPHD

0sSTHO, a ¢ OOKOB JOBe TeMHBEe oOmacTHU. [Ipu o
ncKaxeHnume («cOnanwWUOUBAaHUE») TEHU, Y4TO COOTBET

B nanpHelimeM M@HODIaHUDPYETECH m paut @ JHID X ar T b, M (8 ]
YyCIOXHEHUSA , YHATMP UNECPD METPHUYIECCKIUX mapammeT§pOE
pas3 i IuYYHEBE MOJdE€enHu (B HaCTOSHIHEee ER[MEOMSH 0 M€ I gl
Ho B u ¥TooBpan a )T a k x e NI1aHUPYETCH YCKOPHUTH pacdc¢

II aapJl Il ® H BbI X BBEHYHUCIECHUH H a BUHUJOCOKAapTE®C

JYtrevevRre fdtesds 1Jr3 rfc {tdzrrrc 1RO
st 3fv

sdrisdkdese OdHtcj 2 ¢dzj SMOdzHtese d Yy
fLuv ¢ dy2 € dfe&, s stdz@figh |

HaydyHwpid pyKOBOIZHUTECIH: He pemoBa Hamexnmga Bwuxo:1
mo4Yye TPHABOHO T HU K O OpaszoBaHuUsA PO

BBegeHnmwune

Ipodbnema ¢ mpecHoOoW Bomgou B KpemMy Bcer ga
BIacTHu OpUHUMA OT mocTaHOBIeKmpweMc R OTCOT PR AH G T
obpasowm, Boabn JuHenpa npumau Ha KpbeMcKuHH 1TO0I

B HacTOpssemesse, B OecmeuYe HHE noanyoctpoBa- Kpi
KpsMckoOro KaHala MNONpHUOCTAaHOBIEHO.

B ycnoBuAaXx oOTCyTCTBHUS JOTHEHODPOBCKOMHN BOIESH,
3 HAa4YUTEITID HEBEIE yOBITKH. O0B€é€M BOIEBH, HNojagaBaeMOFUV
17, 7v 11 H . M3 B T OJXO.

MouM mpenmnoXeHHUEM NO peMEeHUIW NaHHOWU mnpobo
ONMpecCHEeHUSN MOPCKOWHU BOAB METOAOM OOpPaTHOTO
HCHNONb3yeMOMHW NS OpoOmMEe HUSN 3€MelNIb B YacTHBX

B paborTe HBAap CESMAOPHL3 0OBAaHUE ONpPEeCHUTE I
MOPCKOTO OCMOCa) KaK OTal OpOmMEe HUSN BHUHOTDPaI

Ha paccMaTpuUBaeMOM ydacTKeEe, OpoOume HHE B
KamelalIbHOT O MOoOJITHUB a . IIp n 3K ®MJ OCE MPOAJCUTBEHHOUHE  BJOC
BHOCHUTCS HeoOXoagumumMoe yaobOpeHUE®E

B pe3ynsrTarte H a ydyacTEKE®e, oOpomaeMOM 0

O0O0n1b U U 00BeM YPpOXai+4d Imo CpaBHCHUUTIO C a HaJl oOT~I H
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