IIpakTHyeckoe 3aaHue
PalOHHOI0 3TANA BCEPOCCUMCKON 0JIMMITHA/bI IIKOJIBbHUKOB
10 TPyAy (TEXHOJIOrMH) M0 NPOoPUII0
«PobGoToTexHnka»
B 2024/2025 yueonom roay B Cankr-IlerepOypre
9 knace

Hapuranust po60TOB 1 niepemMenieHne 00bEeKTOB

HpaKTH‘leCRaH paGOTa no PodoToTexnuke 9 kiacc — MaTepHuaJibl

MakerHas 1ulata He MeHee 170 Touek (muiata 1
MPOTOTUITUPOBAHHUS ), WIK APAYHHO COBMECTHMAs TjIaTa
pacmpenust (WIWIA) U MOJKIIOUEHUS JaTYMKOB U
CEpBOIPHUBOJIA

[Taccu my1s poboTa B cOOpe, BKITIOYAIOIIEE: 1

e miaTdopMy MPOU3BOJIBLHON (OPMBI C OTBEPCTUSIMH
IS KpEIUIGHUs  KOMIIOHEHTOB, BEpTUKaJIbHAs
MPOCKIMS KOTOPOW HE BBIXOJUT 3a IIPEAeIIbl
OKPYXHOCTH JuamMeTpoM a0 250 MM, HO HE MeHee
122 Mm;

e IBa KOJIJICKTOPHBIX 3JICKTPOIBUT AT c

METALIMYCCKUMH  PEAYKTOpaMH, IMPUTASHHBIMU

MPOBOJAMH U CJIETYIOIIUMHU XapaKTePUCTUKAMHU:

" MakCUMaJbHBIH TOK (TOK OCTAHOBKH) HE
MpEBbIIIACT 2A;

" HOMHHAJILHOE HampsbKeHue oT 6 10 12 B;

" KpyTALMHA  MOMEHT  OOecCHeuMBaeT  CTapT
wiatdopmsl Ha 30% MOITHOCTH;

"  JuaMeTp MOTOpPOB OT 12 110 25 mm;

" MakCMMajbHas VrjoBas CKOPOCTh Ha Baly
obOecrieunBaeT  JBIKEHUE  IUIATHOPMBI  CO
ckopocthio ot 0,4 mo 0,85 ™/c, ucxoms wu3
JIMaMeTpa KoJéc;

" [pU HAJIUYUM BCTPOEHHOTO DJHKOJEpa OH HE
JIOJKEH OBITh TTOJKJIIOUCH,

JIBa KOMIUIEKTA KPETUJICHU [Tl IBUTATENeH;

JIBa KoJieca AuameTpoM oT 42 10 100 mm;

JIBE I1apOBbIE, TN POJMKOBBIE OTIOPHI;

koHTposuiep Arduino UNO wunu ananor;

npaiiBep JABUTareiel (Ha OCHOBE MHKPOCXEMBI

L298D wunu ananor) v g s Arduino Uno Ha

X OCHOBE;

e jepxkarenu s aByX  wid Tpéx  Li-ion
aKKyMyJIATOpoB THnopasmepa «18650» nau «14500»
(B 3aBHCHMOCTH OT HOMHHAJIBHOTO HAIPSHKEHUS
DIIEKTPOIBUTATENECH );

® perylmMpyemblil CTaOUIN3aTOp HAMPsDKEHUS (Ha

ocHoBe Mukpocxembl GS2678 unun XL4015 unm ux




aHaJIOroB, 00ECIIEUNBAIOIINI TOK JOCTATOYHBIN I
BCEX MOTpeduTenei);

®  BBIKJIFOYATCIIb, pa3pBIBaIOHlHﬁ ernb OT JJIEMEHTOB
MUTaHKS K CTAOWIIH3aTOPY

3. KommiekT u3 aByx Li-ion akkyMyJIsiTOpOB THIIOpa3Mepa 1
«18650» wmmu  «14500». AKKYMYJIHTOPHBIG 6aTapeI/I +1 3amacHON KOMILIEKT Ha
JIOJKHBl  ObITh HOBBIMH WJIM HE IOTEPSBIIUMU KaXKIBIX ABYX YIACTHHKOB
M3HaYaJIbHYI0 EMKOCTh Oosiee yeM Ha 20% U MOJIHOCTHIO
3apsKEHHBIMHU.
4. Wudpaxpacubiii  nanmsHOMep  (10-80  cm)  Sharp 1
GP2Y0A21 wim ananor
S. VapTpa3zBykoBoir gatuuk paccrosiuus HC-SR04 wunu 1
aHaJor
6. [TaccuBHOE KperieHue ist 1aabHOMEpa 2
7. AHaJOroBBIH  JaTYMK  OTPaKEHUS  HA  OCHOBE 2
(OTOTPaH3UCTOPHOM onTonapsl (IATYUK JIMHUN)
8. CepBoaBHraTesb ¢ KOHCTPYKTUBHBIMU AJIEMEHTaAMU ISt 1
KPEIUICHUST W TOCTPOCHHSI  MAHMITYJIATOpA  JUIS
«CTaJKUBaHUS» 0ObEKTOB
9. Kycok xectkoil (Hampumep, MeEAHON) HPOBOJOKU 1
ceueHueM 1,5-2,5 MM B M30ALMH WM Oe3, IJIMHON He
MeHee 30 cM ¢ KpernekoM Ha CepBONPUBOJ
10. | Ceeromnon 3
11. | TakroBas KHOIKAa ¢ MpUNASHHBIMU IPOBOJAAMU C 1
KOoHHeKTopamu Tuma BLS wmm PLS
12. | Pesuctopsr 2200Mm, 10 KOm 10 3 IIT. KaX/10r0 HOMUHAaNa
13. | [IpoBosa mepeMbIUKH I MAKETHOM TIAThI Hab6op
14, | CxoObl ¥ KPOHIITEUHBI [Tl KPETIJICHHs! TaTYMKOB B U30BITOYHOM KOJINYECTBE
15. | BuaTter M3 B M30BITOYHOM KOJTUYCCTBE
16. | Iaiiku M3 B U30BITOYHOM KOJINYECTBE
17. | Ilaii0Ob1 3 MM B U30BITOYHOM KOJINYECTBE
18. | UlaitObI mpyXKUHHBIE 3 MM B N30BITOYHOM KOJIMUYECTBE
IIpakTuyeckas pab6ora nmo PodGororexnuke 9 Kjiacc — MHCTPYMEHTHI U Npoyee
19. | IlepcoHanbHBIf  KOMITBIOTEp WM  HOYTOyK ¢ 1
MPEyCTaHOBICHHBIM MPOTPaMMHBIM  OOeCTIieueHUEM
Arduino IDE st nporpammupoBanusi poboTa
20. | KpecroBbie OTBEPTKH, MOAXOJAIINE oz 2
MPEOCTABICHHBIN KPEMEK
21. | Ilmockast OTBEPTKA, TIOIXOIAIIIAS IO KIIEMMBI MOYJICH 1
22. | OTBépTKA C TOPIEBBIM KITFOYOM, MOJXOJSAIINM TTO] 1
MPEJOCTABICHHBIN KPENEK
23. | MasneHbKu€ MI0CKOTYOIBI MIIA YTKOHOCHI 1
24. | bokope3sl 1




25. | Hudposoit MynbTUMETp 1

26. | PacneuaTaHHas TeXHUYECKas NOKYMEHTAIUS HA TUIATHI 1
paclIupeHus U JaTYUKH

27. | 3apsaHOE YCTPOMCTBO ISl akKyMynaTopoB tuma 18650 1
nm 14500

28. | Jluct Oymaru NSl BHIMOJHEHHSI TEXHUYECKOTO PUCYHKA 1
(bopmat A4) u kapaHaanl

29. | CopeBHOBATEIBHBIN MTOJIUTOH 1 Ha kaxnpie 7 MecT

e [leyars B THMOrpaduu Ha TUTOM MaTOBOM OaHHEpE
miotHocThIO 510 r/M2. PexomenmoBan OanHep FX
FLEX Frontlit, muToii, MaToBbIii, 510 r/mM? unu aHajior

JlononHUTENbHBIE JIEMEHTHI

e KybOuxku ¢ pedbpom okosno 40 mm 10 15 mT. Tpex win
0osee 1BETOB Ha IMOJMIOH (C y4eTOM KyOHKOB AJisi
Y4acTHUKOB). Marepuan KyOHKOB, Hampumep,
JIEpEeBO, KapTOH WJIM TUIACTUK, Macca He Oosiee 70 T




3aganue

VYuacTHUKY HE00X0IuMO coOpaTh poOoTa, HaMUCaTh M OTJIAAUTH MPOTPaMMy, 00ECICUNBAIONIYIO
¢byHKIIMOHAT poOOTa B COOTBETCTBUU C 3a/1a4aMHU.

3agaum nos podora

e Hauunars nBukeHue B 30He crapra (puc. 1).

e JlBuraTbcs IO JIMHUM C NEPEKPECTKAMM U NEepPEMeEIaTh OJNHOYHBIE KyObl C IEPEKPECTKOB
crpasa (110 HampaBJICHUIO ABIKEHHSI OT CTapTa) B 30HY ¢uHHIIA (cHHUE HA pHC. 1), a ciieBa
— B 30HY cTtapTta (>kenTtbie Ha puc. 1). UTOroBslii pe3ynbpTar cM. Ha puc. 2.

e Henb3s nepemeriats KyO, HAIPOTUB KOTOPOT'O HA NEPEKPECTKE CTOUT APYroi KyO (KpacHbIN
Ha puc. 1).

e PoOot nepemermaercs B 30Hy (PMHHILA U OCTAHABIUBACTCS.

IIpumeyanus

e pa3mepsl pobora Ha crapre He A0MKHBI mpesbimaTh 300x300x300 MM, B mporecce
BBINOJIHEHUS 3aJIaHUs pa3Mepbl POOOTa MOTYT YBEIUYUTHCS;

e 1iepejl CTapToOM poOOTa He JO0MYCKAaeTCs BBOJ B KOHTPOJUIEP JaHHBIX O PACIIOIOKEHHH KyOOB;

e KyO cuMTaeTcs pa3MEIlCHHBIM B KBAJIPATHOM II0JIC, €CITU JIF00asi 4acTh €ro BEPTUKAIbHON
MIPOSKIIMH HAXOIUTCS HAJ 3TUM TIOJIEM;

e poOOT cCUMTACTCS HAXOMAIIUMCS B 30HE (DMHUIIIA, €CIIH OH JIFOOOH TOYKOH OMOPHI HAXOJIUTCS
B 30HE (pUHUIIIA.

TpeGoBanus K MOJIUTOHY

1. TIlonuroHoM siBisieTcs JauTas OaHHEpPHas TKaHb C HAHECEHHOM TUIOrpa)CKUM METOAOM
pa3MEeTKOM.

2. ITonep&x OCHOBHOM JIMHUU PACIIOJIOKEHBI 7 JIMHUM C TTEPEKPECTKAMM.

3. Mlupuna muamii 30 MM.

4. Ha kpasix nomnepedHbIX JIMHUM MepeKpecTKOB pacrnoiaratoTcs kBaapaTHsie 30HbI 10x10 cm,
OYEpUYCHHBIE TOHKON CEPON JIMHUEH.

5. B kBajpaTHBIX 30HaX Ha KpasX MEPEeKPEeCTKOB MOTYT OBbITh pacIoyio’keHbl KyObl (pa3mep
cTtopoHsl ky0a 40+3 MM, Macca He O6osee 70 T).

6. Bcero 8 xyOoB 1o 4 mT. Ha KaX/10i CTOpOHE OT JUHUU: 4 KpPAaCHBIX JIpYT HAPOTUB JIpyra, 2
CHHHUX CTIpaBa, 2 JeJITHIX CIeBa 110 X0y JABMKEHHs OT cTapTal.

7. 3oHoii crapra sBisgercs kBaapat 30x30 cMm, ouepUeHHBIH KeITON JTUHUEH.

8. 3onoit punuma sBnsercs kBaapat 30x30 cM, OYepUCHHBI CHHEW JIMHUEH.

9. Pa3mep Oannepa 240x120 cm.

10. Pexomenayemslii BHEIIHAN BUJI ITOJIMTOHA IPUBEACH HA pUCYHKE 1.

1 HBeTa Ky60B MOryT OBITH JAPYTUMH B 3aBUCUMOCTH OT BO3MO>KHOCTEH OpraHmn3aTopoB, HO TOJDKHBI OTJIUMYATHCA APYyT
oT nmpyra. Becero nBeToB ky00B Ha MOJIUTOHE TOIXKHO OBITH TPH.
4



CTAPT dNHNLW

Puc. 1. HauanpHOe pacnonoxeHune KyooB

CTAPT OPUHNLL

Puc. 2. HpI/IMep MMPaBUJILHOT'O BBITIOJIHCHUA 3alaHUA



Oo01mue TpedoBaHUS

e Jlo Havana mpakTUYECKOTO Typa BCE YacTH poOOTa JOJKHBI HAXOAMTHCS B PazoOpaHHOM
cocTossHUU (Bce neranu oTaenbHo). [Ipu cOopke poboTa HeEmb3s NOJIb30BATHCA HUKAKMMU
MHCTPYKUHUSAMH (B YCTHOM, TUCBbMEHHOM (hopMe, B BUJIE WILTIOCTPALIMA WM B SJIEKTPOHHOM BHJIE), 32
HCKJIFOYEHUEM JJOKYMEHTAIlMM Ha KOMIIOHEHTBI, BBIJAHHOM OpraHn3aTopamMH OJIMMIIHA]IBL.

e B KOHCTpyKIMH poOOTa I0IyCKAaeTCsl UCIIOJIb30BAaHUE TOJIBKO TeX AeTalel, KOTOPbIE BbIIaHbI
WM COTJIACOBaHbl OPraHU3aTOPaMU Ha MECTE.

e Bce aneMeHThl pob0Ta, BKJIOYask KOHTPOJIEP, CUCTEMY IMUTAHUSA, JOJKHBI HAXOIUTHCS Ha
pobore.

e Po0OT nomkeH OBITh ABTOHOMHBIM, T.€. HE JOIMYCKAETCS MUCTAHIIMOHHOE YIPaBIICHHE
poboTom.

e Jlepen 3aueTHBIM 3a€370M YYAaCTHMK MOXKET NONPaBUTh KYOMKH B CTapTOBBIX KBajparax,
IIOCJIE YETr0 WIEH )KIOPU MOKET BHECTH OKOHYATEJIbHBIE ITOIPABKH.

e [lpu 3aueTHOM cTapTe poOOT JOJKEH OBITh BKJIIOYEH BPYUYHYIO MO KOMaH/E WiCHA JKIOPH,
nocje yero B paboty poboTa Henb3s BMEUIMBAThCA. ECIM yyacTHUK NPUKOCHYJCS K poOOTY WU
IIOJINTOHY BO BpeMs 3ae3/ia, IOINbITKA HEMEJIEHHO OCTAHABIMBACTCS W MPOU3BOAUTCS IMOJCUET
HaOpaHHBIX OAJIIOB.

e 3aueTHbll 3ae3n anuTcd MakcumyM 180 cekyHJ, mocie 4ero, eciau poOOT emie He
OCTaHOBWJICS, OH JOJDKEH OBITh OCTAHOBJICH BPYYHYIO 110 KOMaH/IE WICHA KIOpH, 3a(pUKCHPOBAHO €T0
MECTOIMOJI0XKEHHUE.

e B TOM ciyuyae, ecinu poOOT J1t000M CBOEH 4acThiO BbIEXall 3a IpeJelibl MOJIMTOHA, 3ae3]l
MpeKpaIaeTcs, IPOU3BOIUTCS MOICYET OaIIIOB.

e Ecinu po0oT chexall ¢ TMHUM (BEpTUKaJIbHAs IpOeKLUs poOOTa HE HAJl JIMHHUEH), MOMbITKA
HEMEJICHHO OCTAaHABJIMBACTCS U MPOU3BOIUTCS MOJICUET HAOPAHHBIX OAJIJIOB.

e KonndecTBo NpOOHBIX CTAPTOB HE OTPAHUYCHO.

e B ciyyae BeIXoJga M3 CTpOsi 0OOpYyIOBaHMS HE MO BHUHE YYAaCTHHKA BpPEeMs IOJTOTOBKH
YYaCTHHKA IPUOCTAHABJIMBAETCS O MOMEHTA 3aMeHbl 000pYyJOBaHUS Ha pabOTOCIIOCOOHOE.

IMopsinoxk npoBeaeHust

Kaxnomy yyacTHUKY JTOJIKHO OBITh JJaHO JBe MONbITKHU. [lepBast nmomnbiTka — yepe3 120 MuHyT
IocJie Hayasa BBIIIOJIHEHUS 3aJaHusl, BTOpasi — yepe3 45 MUHYT 1ociie OKOHYaHUS! EPBOI MOMBITKH.
Ilepen mombITKONW BCE YYaCTHHKH CHAIOT pOOOTOB JKIOPH M 3a0MparOT OOpaTHO TOJNBKO MOCHE
3aBEpUICHMS] BCEX 3a€3/10B MOMBITKH. YUYAaCTHUK MOKET OTKA3aThCs OT MOIBITKH, HO po0O0Ta CaeT B
mobom ciydae. [locne kaxaol ciauu Bcex poOOTOB B KapaHTHH WIEHAMM JKIOPH BBITSTHUBACTCS
KpeOuil ¢ pacrosio’keHneM 0ObEKTOB OJIMH pa3 AJisl BCEX YYACTHUKOB MONBITKUA. Ha BTOpot nmonsITke
MCIOJIb30BaHHBINA Ha MEPBOI MOMBITKE KpeOuil ynansercs.

B npornecce BbINMOIHEHMS MOMBITKA YYaCTHUKY pa3pelleH OJIMH nepe3anyck He nosaHee 30 ¢
1ocje Havyaljla BBIMOJIHEHUS MOMBITKH. B 3TOM citydae HaOpaHHbIe 06aJulbl IEPBOTO 3alycKa JaHHON
MOMBITKA HE YyuuThiBatoTcs. [Ipu mepesamycke ydacTHHUK MOKET IOINPABUTh KOHCTPYKLHIO U
AJIEKTPUUECKUE COETUHEHUsI poO0Ta, TOMEHATh OaTtapelku, Ha uTo naetca 1 MunyTa. Mcnonabs3oBarth
KOMIIBIOTEp HeJb3d. Bce aneMeHThl Ha mojie mepej Nnepe3anyckoM pacCTaBiISIOTCS HAa UCXOIHbIE
MIO3ULUH.

B 3auer maer pe3ynpTaT Jydlleidl MOMNBITKH, PE3yJlbTaThl BHOCATCS B MPOTOKOJ Cpasy.
IIporpaMMbl ¥ pOOOTHI CHAIOTCS YYaCTHUKAMH JKIOpPU IOCJE 3aBEPLICHHS BCEX IMOMbITOK.
OneHnBaHNEe KOPPEKTHOCTH MPOTPaMM U KOHCTPYKLUN MTPOU3BOJUTCS JKIOpU 0€3 YUIaCTHHUKOB.
Kaxxnpiii yac mpons3BoauTcs nepepbiB Ha 10 MUHYT C BBIXOJIOM YYaIIUXCsl U TPOBETPUBAHUEM
nometneHusi. Bpemst nepepbiBa He BXOAUT BO BPEMs [TOJATOTOBKH Y4aCTHUKOB.



u¢p yyacTHUKa:

Kapra konTpoas ais 9 kiiaccon

Ne
n/n

Kpumepuu oyenusanusn

Makec.
oann

Kon-60 6annos,
6bICABIICHHBIX
YjleHaAMU HClopu

1 mo- | 2 mo-
OBITKA | IIBITKA

Jlyudmras
MOMBITKA

Po0oT MOITHOCTHIO BBIEXAJ CO CTapTa (8Ce MOUKU
BEPMUKAILHOU NPOEKYUU poOOMAa NOKUHYIU
Cmapmosyio 301y)

Po6ort caBunyn HenapHblil (CHHUNA WM YKENTHIHN)
Ky0 M3 KBajjpaTa U3HAYAIBHOTO MOJOKEHHUS (HU
00HA YACMb 8ePMUKATILHOU NPOEKYUU Kyoa e
Haxooumcsi Hao cepvim keaopamom 10x10 cm)

2x4=8

Pobor nocraBun cunuii Ky0 B 30HYy (hpuHHIIA
(110001l MOUKOLL 6ePMUKATLHOL NPOEKYUU KYO
OKA3AJICSl HAO CUHUM K8AOPAMOM)

3%2=6

PoGoT nocTaBui JKeNThIH KyO B 30HY cTapTa
(110601 MOUKOU 8ePMUKANLHOU NPOEKYUU K)O
OKA3AJICS HAO HCeNMbIM K8AOPAMOoM)

3%2=6

Po6oT cnBuHyn napHbIi (KpacHBI) Ky 13
KBaJIpaTa U3HA4YaJIbHOTO TTOJIOKEHUS (HU 0OHA
yacmov BePMUKAILHOU NPOEKYUU Kyoa He
Haxooumcs Hao cepvim keaopamom 10x10 cm)

-5x4= -20%

Po6oT ocTtanoBmIICS B 30HE (PpUHUINIA TTOCTIE
BBITIOJTHEHWS JIFOOOTO 3a/I1aHUS ITYHKTOB 2, 3 WK
4 Ha HEHYJEBbIE OAILITBI (1700601 0nopol pobom
Haxooumcsi Hympu 30Hvl puHuwa)

Kon nmporpamMMbl onTUMHU3HUPOBaH (6 Kode
UCNOIL3YIOMCS YUKIIbL, BEMBIEHUS, PeSYIsAmOopbl)
Kon B3anMocBsI3aH ¢ 3a1aHUEM U BBIIOIHSIET
OCMBICIICHHBIE IEUCTBUS.

[Tporpamma KomMnuaupyercs: 0e3 omndoK

YurtaeMocTh Koaa (Hanuuue KoOMMeHmapues K
OCHOBHBIM OJIOKAM K0OA, UHGOpMamueHvie
UMeHA NepemMeHHbIX, 8bl0eleHUe OMCMynamu
YUKTI08, BbIPABHUBAHUE OUASPAMM, OMCYMCMeue
nepenymanHwix ceszetl u m.o.)

OtcyTcTBHE TPYOBIX OMNOOK B KOHCTPYKLIUU
poboTa (He3axpenieHHble UNU NIOXO
3aKpenjieHHvle Yacmu, nPoeoo Kacaemcs Koieca
U NOAA, WUHBL CONPUKACATOMCS C OemalsiMU
waccu u m.o.)

MakcumMajabHbIe 0aJLJIbI:

35

Hroro:

*OO0mIee KOITUIECTBO OAJUIOB 32 BBHITIOTHEHUE 331aHUS (I1.2—0) HE MOXKET OBITh MEHBIIIE HYJIS.
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