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MeToauyecKue peKOMEH/IAIUU 10 MOATOTOBKE
K oauMnuane «Boicuias npoda» nmo npoduiiro
“NHKeHEepHbIe HAYKH .

1. AuHoTanuvA

[Ipopunp "HMHxeHepHbIe HayKH'" HANpaBieH HA BBIIBICHHWE TAJAHTJIMBBIX LIKOJHHHUKOB,
YBIEYEHHBIX TEXHUYECKHMH, HWH)XEHepHbIMH U IT-cnenumanbHOCTAMU. OTO OTIMYHAA
BO3MOXXHOCTb JUISl T€X, KTO MEUYTAeT IOIPY3UThCSI B MHUP COBPEMEHHBIX TEXHOJIOIMH U
HAy4YMTbCs CO3/1aBaTh 4TO-TO IO-HAcToseMy Kpyroe cBoumu pykamu! Ecim Bsl xorute
pa3pabarbiBaTh pOOOTOB, OCCHHMIOTHBIE CHCTEMBI, CUCTEMbl MCKYCCTBEHHOT'O HHTEIUICKTA,
YMHBIE TaJKeTbl U cucTeMbl VHTepHeTa Bellel win Jaxke MPOeKTUPOBaTh CIIYTHUKH, 3TOT
npoduib ToYHO 17151 Bac.

[Ipoduns «MHxeHepHbIE HAYKU» UICABHO MOJIOUIET TEM, YTO yYaCTBYET B KIACCHUUYECKUX
OJINMITHA/IaX [0 MaTeMaTuke, (pusuke u HHPOPMATHKE, HO XOUET MCIIO0Ib30BaTh CBOU 3HAHUS
JUIS pelleHHs] TPUKIAIHBIX 3amad. OTiauuue JaHHOTrO NpoduiIst OT APYTHX OJMMITAA]
3aKJII0YAETCSl B MEKIUCIUIUIMHAPHOM TOIXO0/I€ K 3a/IaHUsIM, KOTOPBIE BKJIIOYAIOT 3HAHUS U3
OTIENbHBIX pa3fenoB pu3uku u uHbopMaTuku. OCOOCHHOCTHIO TaKXkKe SBISIOTCS 3aJaHMUs,
TpeOYIOIIHE CICIHATU3UPOBAHHBIX 3HAHUKM B 00JaCTH MH)XCHEPUHM U TEXHUKH, B YACTHOCTH
HABBIKOB pa3pabO0TKH U MPOrpaMMUPOBaHUsS YCTPOMCTB Ha Oa3ze MUKPOKOHTposuiepa Arduino.

Onumnuanga NpoxoauT B JBa 3Tara:

e [IlepBblii 3Tan — 3TO MPOBEpKa 3HAHUH, KOTOPHIC BKIFOYAIOT IIKOJBHBIE KYpPCHI
¢busukn  (pa3zmensl KUHEMAaTHKH W AJIEKTPUYECTBA), WH(MOPMATHKH, OCHOBBI
AITOPUTMHU3AIMH U TIPOrPAMMHPOBAHHSI, areOpy JIOTUKH, IPUHIIAIBI TIOCTPOCHHS U
aHaJIM3a JJOTMYECKUX CXeM, 0a30BbIe 3HAHUs Pa0OTHI C MUKPOKOHTpOsuiepamu Arduino.
DTOT 3Tal NPOBOJIUTCS B OHJIAWH-(hopMare, I1e Y4aCTHUKH IIPOXOJAT TECTUPOBAHUE B
Ha3zHavyeHHOE BpeMmsl. J[J1s yyacTus B OTOOPOYHOM dTare HeOOXOJMMO MPEIBAPUTEIEHO
3aperuCTPUPOBATHCS.

e Bropoii 3Tanm — TBOpYeckuid. 3/1€Ch TPEJCTOUT TPOSIBUTH CBOM KPEATUBHBIC U
TeXHUYECKHE HaBLIKH. DuHAI OJIMMIIUAJIbl MIPOXOAUT B OYHOM q)opMaTe, " 3aJaHUs
BKJTIOYAIOT MEKIUCIUIUIMHAPHBIC 33/1a4K, 00beUHSONNE GU3UKY U HH)OPMATHKY, a
TaKke pabory ¢ mukpokoHTposuiepamu Arduino. 3amanus OnuMnuagbl, XOTS M
SIBJISTIOTCSL HECTAHIAAPTHBIMH, TOJTHOCTBIO OCHOBAHBI Ha IIKOJBHOM mporpamMme. ITo
ACIACT Y4aCTUC YBJICKATCIbHBIM M OOCTYIIHBIM JIS1 IIKOJbHUKOB C JIFOOBIM YpPOBHEM
MOJITOTOBKH.

VYyactue B onumnuae mo npoduito “MHxeHepHble HAyKH — 3TO HE TOJBKO YBJIEKATEIbHOE
HCIIBITAaHUE BAlllUX 3HAHWW, HO U OTJIMYHAs BO3MOXKHOCTH IIPOSIBUTH TBOPYECKUU ITOAXOL,
OLICHUTh CBOM CWJIBI M CJenaTh IEpPBbIM IIar B 3aXBaTbIBAIOIIMN MHDP COBPEMEHHBIX
TEXHOJIOTUH, SIEKTPOHUKHU U POOOTOTEXHUKHU.



2. CTpyKTypa BapHaHTA OJIUMITHAHBIX 3aJJaHUH

Omumnuana no npopuio “HMHxeHepHble HayKu” MPOBOAMTCS JJs yueHUKOB 9—11 kiaccos.
VY4eHuKH MIIQAIUX KJIACCOB TAK)KE JOIYCKAIOTCS K COCTSI3aHHUIO, HO UM HEOOXOIMMO pellaTh
3aJla4M 32 BRIOPAHHBIN KIIacc.

2.1. CTpykTypa BapuaHTa OJMMIIUATHOTO 3aIaHUS
0TOOPOYHOrO 3Tamna.

Tunel 3amanui.

e B pamkax orGopouHoro srtama mno npodmwio “MHxeHepHble HAyKH MPUCYTCTBYIOT
TOJILKO 32/1aHHUS € OTKPBITHIM OTBETOM.

e OtBeT MOXET OBITb MPEJCTABICH B BHUIE LEIbIX WM BEIIECTBEHHBIX YHUCENT B
JMara3oHe [-oo0; +oo], a Takke B BUJIe OYKBEHHBIX 0003HAUYCHUH JIATUHCKOTO alihaBuTa
WU KUPWJUTHLIBL.

e B orBere He yka3bIBalOTCsl BEIUYUHBI U3MepeHUu. [Ipu 3ToM B yCIOBHUSX Kaxaou
3a/1auu YKa3bIBA€TCSA Pa3MEPHOCTh, B KOTOPOH HEOOXO0AUMO 1aTh OTBET. ClielyeT OBbITh
BHUMATEJIbHBIM K BHECEHUIO OTBETOB C TPEOYEeMO# pa3MepHOCTHIO.

e B xaxaom 3aaHuu B SBHOM BH/JIE YKa3aHa TOUHOCTH (TIpaBUiIa OKPYTIIEHHS ), C KOTOPOi
HE00XO0IMMO MPEACTaBUTh OTBET U UCIOIb3yEeMbIil pa3ienuTenb. Borunciaenus B xoae
pelieHus 3a1a4i He00XOAMMO MPOU3BOIUTE C MAKCUMAaJIbHO BO3MOYKHOM TOYHOCTHIO,
OKPYTJISIeTCS B SIBHOM BH/JIE€ TOJBKO OTBET.

e Hekoropsie 3a1aHus MOTYT COACP)KaTh BHYTPHU ce0s1 HECKOJIBKO BOIIPOCOB, HA KOTOPHIE
HeoOxonuMo JaTh OTBeT. KakIblii OTHEeNbHBIM BOMPOC MOXKET OBbITh pelleH
HE3aBHCHUMO OT APYTUX U COOTBETCTBEHHO OIICHEH.

KonmuecTBO, CI0KHOCTD 3aJIaHUH M BeC 3aJlaHUI B UTOTOBOM OIICHKE:

e OOuree KOIMYECTBO 3a/1aHUI OTOOPOUHOTO FTana — 8.

e CnoXHOCTh 3aJaHMH pazfensercs Ha 3 Kareropuu: Oa3oBbIe 3HAHUS, 3a/JaHUSL
MOBBIIIEHHON CJI0)KHOCTH, CHELUAIU3UPOBAHHBIE 3HAHUS B OOJACTH HHXXCHEPUH U
TEXHUKH.

e MaxkcuManbHBIN O 32 KAKIYIO0 KATETOPUIO 3aJaHUIN:

o ba3osble 3nanus — 10 6anios.
o0 3a/aHus NOBBILIEHHON CIOXHOCTU — 15 GaioB.
o Cneunanu3upoBaHHbIE 3HAHUS B 00JJACTH UHKEHEPUHU U TeXHUKHU — 20 Oasios.

Kputepuu onieHuBanust 3a1aHU:

L4 OL[GHI/IBaeTCSI IMPaBUJIBHOCTb BHECCHHOI'O OTBCTA C YY€TOM TOYHOCTU U HpaBHHBHOﬁ
PasMEpPHOCTH, YKaSaHHOﬁ B 3aJJaHHH.

2.2. CTpyKTypa BapMaHTa OJJMMIIMAJTHOIO 33/1aHUSA
3aKJIIOYUTETBHOT0 0TOOPOYHOr0 ITAMNA.

Tunel 3amaHuii:

e B pamkax 3akimOuMTeNbHOrO AdTana 1no npopwio  “HMHxeHepHble Hayku”
IIPUCYTCTBYIOT TOJIBKO TeOpeTHYeCKHe 3aJaHUsA C OTKPBITBIM 0TBeTOM. Pemenue
3aJ1a4 MPOU3BOIUTCA Ha OyMaXXHBIX JIMCTaX 0€3 UCIOIb30BaHUs KOMITbIOTEPA.



3anaHus MOTYT OBITh MEXKIUCIUIUIMHAPHBIMU U COJEpKaTh B cebe BOIPOCHI,
oObenuHsONME B ceOe pasaensl GU3NKU 1 UHPOPMATHKH.

3anaHus SIBJISAIOTCS TBOPYECKUMH, IOITOMY HAXOXKICHHME KaXKIOTO OTBETA JIOJKHO
COMPOBOXAATHCS  MOAPOOHON  apryMeHTanued. YYacTHUKOM JIOJDKHBI  OBITh
MIPUBEJICHBI BCE HEOOXOAMMBIE 1151 00BSCHEHHUS JIOTUKU PEIIEHUS] PUCYHKH, ()OPMYIIBI,
aHAJTUTHYECKHEe 00OCHOBAHMS.

Pemienue kaxaoro 3a1aHus JOJDKHO 3aKaHYMBATHCS SICHOU (DOPMYITUPOBKOM OTBETA B
COOTBETCTBHH C yCIOBUAMH 337aun. OTBET MOXKET OBITh IIPECTABIICH B 100011 (hopme,
KOTOpasi COOTBETCTBYET yCIOBUSM 3aJauu.

B oTBeTe yka3pIiBalOTCH BEIWYMHBI W3MEPEHUi, €ciau 3TO TpeOyeTcss B YCIOBHH
3a/1a4u.

B xax10M 3ajaH1M B SIBHOM BU/JIE yKa3aHa TOYHOCTS (IIpaBUIIa OKPYIJIEHHUS ), C KOTOPOU
He00X0IMMO MPEJCTaBUTh OTBET. BbluncieHus B X0/€ pelieHus 3a1a4uu HeoO0X0IMMO
MIPOU3BOJUTh C MAaKCHUMAJIbHO BO3MOYKHON TOYHOCTBIO, OKPYIJISIETCSI B SIBHOM BHJIE
TOJBKO OTBET.

HekoTopsie 3a1aHust MOTYT coiepKaTh BHYTPH €051 HECKOJIBKO BOIIPOCOB, HAa KOTOPBIE
HEOOXO0AMMO J1aTh OTBeT. KaXnblii OTHENbHBI BOMPOC MOXKET OBITh peleH
HE3aBHCHUMO OT JAPYTUX U COOTBETCTBEHHO OLICHEH.

Kaxxnoe 3amanue MOXeT ObITh PEIIEHO YaCTUYHO, BHIIIOJIHEHHAS YaCTh 3aJaHus OyaeT
OLICHEHA.

KomndecTBo, CII0KHOCTD 3aJaHKi U BEC 3aJaHUH B HTOI'OBOM OIICHKE:

OO6m1ee KOJIMYECTBO 3aJaHU OTOOPOYHOTO ATamna — .

CnoXHOCTh 3aJlaHUil pasfensercs Ha 3 Kareropww: 0a30BbIC 3HAHUWS, 3aJaHUS
MOBBIIMICHHONW CJIOKHOCTH, CIEIUATM3UPOBAHHBIC 3HAHHS B OOJACTH WHXXCHEPHH H
TEXHHKH.

MaxkcuManbHBIN 0ail 3a KaXIyIo 3afady — 25.

Kpurepun onieHuBaHus 3a1aHNMN:

OrneHnBaeTCs MPAaBUIILHOCTh OTBETA C YUYETOM TOYHOCTH U MPABUIBHON Pa3MEPHOCTH,
YKa3aHHOU B 3a/IaHUMU.

OrneHNBAIOTCS aHATMTUYECKHE HAaBBIKY yYaCTHHUKA.

OrneHUBaETCs MOTHOTA 3HAHUH YYaCTHHUKA B paMKax MPEAMETHON 00JIacTH 3aj1auu.
OrneHUBAETCSI JIOTUKA PEIICHUS 33J]a4d U Ka4eCTBO OOOCHOBAHHS PEIICHUS 33JIa4H C
MIPEJICTABICHUEM BCEX HEOOXOIUMBIX ISl OOBSICHEHUS JIOTUKU PEIICHUS PUCYHKOB,
dhopmyn, aHATUTUYECKUX 00OCHOBAHUH.

OneHnBaeTCst KOPPEKTHOCTD BBIMTOJIHEHUS apU(METHUECKUX OTIepaIluii U BHIYUCIICHH.
B xax1o#i 3a/1aue KpUTEpHUH OIEHUBAHUS MOTYT OBITh YTOUHEHBI 1 KOHKPETH3UPOBAHBI
B COOTBETCTBUU C KPUTEPUSIMU OLICHUBAHUS, ONIMCAHHBIMHU BHIIIIE.



3. Yka3aHusi JJisl BbIIIOJTHEHUS Pa3HbIX TUIIOB
3aJaHul

3.1. Lean 3aganusi, KAKHE YMEHUS, 3HAHUSA U HABBIKU NpPOBepsieT
onpeaeJeHHbIH THII 3aJJaHUS

3anaun o GusMKe:

1. Ilens: mpoBEepUTH MOHMMAHUE OCHOBHBIX 3aKOHOB (PM3MKH, TAaKUX KaK 3aKOHBI HploTOHA,
3akoH OMa, 3aKOHBI ABIKEHUS, U YMEHHE IPUMEHATh UX K PEIICHHUIO PEalbHBIX 3a/a4.
2. YMeHUs U HaBBIKH:
o AHamu3 (QU3NYECKOH CHUTyallud W MOCTPOCHHE MaTeMaTH4YeCKOH Mojaenu
3a7ayH.
o Ilpumenenme ¢opmyn g pacdera CKOPOCTH, YCKOPEHHS, CHIBI U
AIIEKTPHUYECKUX XAPAKTEPUCTHUK.
o YMeHHe MHTEepPHpPEeTHPOBATh TpaduKu (HAIpUMeEp, 3aBUCUMOCTH CKOPOCTH OT
BPEMEHH).
o HaBpiku pemieHusi ypaBHEHUI M BBIIIOJHEHHS PACYETOB C HMCIIOJIBb30BaHUEM
(U3NIECKUX KOHCTAHT.

3amaun 1o UHPOpPMATHKE:

1. Llens: mpoBepUTHh 3HAHHE OCHOB AJITOPUTMHU3AIMH, TEOPUH BBIYUCICHHH U CTPYKTYD
TAHHBIX.
2. YMEHHUS U HABBIKU:
o IloHnMaHme aNTOPUTMOB, UX CIIOKHOCTH ¥ KOPPEKTHOCTH.
o 3HaHWE TEOpUH S3BIKOB TPOTPAMMHUPOBAHHS, pPAOOTBI C KOHEYHBIMH
aBTOMaTaMu U OyJIeBOH anreOpsl.
o HaBpikum anHanmm3a anrOpUTMHUECKOW APGEKTUBHOCTH W  ONTHMH3ALNN
MIPOTPaAMMHOTO KOJA.
o Pabota ¢ rpadamu, nepeBbsIMHU, CTEKOM U OYEPEISIMHU.

3amaun 1o padbote ¢ MUKpoKOHTposiepom Arduino:

1. Hens: IlpoBeputh yMEHHE NPOTPAMMHUPOBATH MHKPOKOHTPOJUIEPHI, paboTaTth C
JaTYNKAMH U aKTyaTOpPaMHU, ¥ IOHUMATh MMPUHIIUIIBI PA0OTHI BCTPAUBAEMBIX CUCTEM.
2. YMeEHUS U HaBBIKH**:
o IIporpammupoBanue Ha si3bike C/C++ miis Arduino.
o Hacrpoiika u B3aumoseiictBue ¢ nepudepuitHpIMU yCTpoiicTBaMH (CEHCOpamH,
MOTOpaMH H T.J.).
o Co3naHue cxeM TMOAKIIOYEHHs C HCIoib30BaHueM Arduino U JIpyrux
3JIEKTPOHHBIX KOMIIOHEHTOB.
o JlMarHocTHKa M OTJIaJKa MPOrpaMM 1 000pyIOBaHHUS.

3.2. Oco0eHHOCTH MPH BBLINMOJHEHNH OT/AEJIbHbIX THIIOB
3alaHuil



3amauu 1o ¢pu3MKe:

o

BHuMmarenbHO unTaiTe yCIOBUS 3a4a4d U OAYEPKUBANTE KIIFOUEBBIE JaHHBIE.
He 3a0b1BaiiTe yuuTHIBaTH €AMHUIIBI U3MEPEHHS B pacueTax U OTBETaX.

IIpu pabore c rpadukamMu wWIM JUarpaMMaMHd TIIATEIBHO OINpEIesiHTe
MapaMeTphl.

Hcnonw3yiite crangapTHbie ¢GopMyinbl M (U3UYECKHME 3aKOHBI, u30eraiTe
OImMOOK B apu(PMETHIECCKUX BBIYUCICHUSX.

3amaun o uHPOpPMAaTUKE:

o

BaxxHo BHHMMAaTeNnbHO YUTATh 33/JaHUS, YTOOBI TOHSATH BCE TPeOOBaHUS U
ycnoBusi. YeTkoe TOHMMAaHHWE 3a/Jadydl IOMOraeT H30eKaTh OIMMOOK U
HETOYHOCTEH.

[Ipexxae yem mpucTynath K pelieHuIo, OLEHUTE, KaKue JaHHbIe JaHbl U Kakue
MMEHHO pe3yJIbTaThl HEOOX0AUMO MONyunTh. [locTpoiiTe Jornueckyo Moaenb
pelieHus 3a1aun, pa3ouB ee Ha Tallbl.

[TonGepute Hambonee MOIXOMANIMI METON AJs peuleHHs 3aaay, Oyab TO
QIITOPUTM, CXEMa I MPOrpaMMHbIN koJ. s 3amay ¢ rpadamu npuMeHsiTe
QITOPUTMBI TIOMCKAa MyTeW, A 3agad Ha OyneBy ainredpy — MeTOAbl
MUHUMU3ALNN JTOTHUYECKUX (PYHKIIHA.

[Tocrne BbIMONHEHHUS 3aJaydl  00s3aTENILHO MPOBEPHTE CBOM PE3YJbTATHI.
Y6enurech, 4TO BCE MPOMEKYTOUHBIE PACUETHI BBINOJHEHBI BEPHO, U YTO
UTOTOBBIC JAHHBIE COOTBETCTBYIOT 33JJaHUIO.

Yobenurech, 4TO HCHOJB3yeTe MpPaBWIbHBIE (POpPMATHl JAHHBIX U €IUHHIIBI
U3MEpeHus, OCOOEHHO B 3ajlayax, CBSI3aHHBIX ¢ 00pabOTKOM MHpOpMaLuu U
BBIYUCIICHHUSIMH.

3amaun 110 pabote ¢ MUKPOKOHTposutepoM Arduino:

@)

Y6enurech, 4To cxeMa coOpaHa MPaBUIBLHO U BCE KOMIIOHEHTHI MOIKIIIOUEHBI B
COOTBETCTBHUH C YCIOBUEM 33]1a4H.

[IporecTupyiite KojJ CHayala Ha MPOCTHIX IpHUMEpax, 4TOObI yOeauTbcs B
MIpaBWJIbHOM paboTe QyHKIUH.

YyuteiBaiiTe MOTpeOJICHUE YHEPTUU B OCOOCHHOCTH PabOTHl 0OOPYHIOBAHHS
(Hampumep, orpaHUYEHUS 10 TOKY).

OO0pamaiiTe BHUMaHUE Ha BO3MOXKHBIE OMIMUOKH B MOJKIIOUEHUH U OTJIAJKE
o00OpyIOBaHUsA, TaKU€ KaKk HENMpaBUJIbHBIE TMOPTHI WM MPOOJIEMBI C
OuOJIMOTEKaMU.



4. IlepeyeHb U coaep:kanue Tem. Jiureparypa nist
MOJArOTOBKH

4.1. JIns y4aCTHUKOB OJUMIUAAbI B COPEBHOBAHMSAX 1JIA 9
KJIacca

[lepeuens u comepxaHue TEM:

Pa3znen 1. DU3UKA
1. Kunemaruka
o Mexanunueckoe apmwxkeHue. CriocoObl ONMKUCaHUs MEXaHUYECKOTO IBUKEHUSI.
o MarepuanbHas Touka. PaBHOMEpHOE NPSIMOJIMHENHOE ABUKEHUE U €T0
ypaBHeHUsA. CKOPOCTb.
I'paduueckoe mpeacraBieHre PaBHOMEPHOTO MPSMOIUHEHHOTO IBH)KEHUSI.
[IpssMonrHetHOe HepaBHOMEPHOE JIBH>KeHHE. CpelHsIsl 1 MTHOBEHHAs
CKOPOCTb. Y CKOpEHHE.
PaBHOyckOpeHHOE BH>keHHe. CKOPOCTh MPU PaBHOYCKOPEHHOM JBUKEHUU.
Kunematnyeckne ypaBHEHUS JUIsl pABHOYCKOPEHHOTO IBUKECHMS,
rpaduyeckoe MnpeacTaBIeHue paBHOYCKOPEHHOTO IBHKEHUS.
JIBxenue B nose tspkectu. CBoOOHOE maienue. bammuctuka.
YpaBHEeHHE TPACKTOPUH U OCHOBHBIE MTApaMETPhI TPACKTOPUHU TIpU Opocke
TeJla IO YTJIOM K TOPU30HTY B I10JIE TAKECTH.
o PaBHOMepHOE IBH>KEHHE 110 OKPY>KHOCTH.
2. JluHamMuka
Nuepuunaneshblie cuctemsl oTcuera. [lepsolil 3akon Herotona. Cuna. Macca.
Bropoii 3akoH Herotona. Tpertuit 3akoH HeroToHa.
Cuna Tsxectu. Bec Tena. HeBecomocts. [leperpysku. MckyccTBeHHbIE
CIIyTHUKH 3€MJIN.
o 3akoH Bcemupnoro tarorenus. [lepBas kocMuueckasi CKOpOCTb.
o Cuna ynpyroctu. 3akoH ['yka. Cuibl TpeHust. Cuiia BSI3KOCTH.
3. 3aKoHBbI COXpaHEeHMs
o HWmnynbc MaTepuanbHOM TOUKH. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
JBUKCHHUE.
Pa6ora cunbl. PaboTa cuibl TskecTy U cuitbl ynpyrocta. Momuocts. KIT/.
[loTeHuManpHas ¥ KUHETUYECKAs DHEPTHS. 3aKOH COXPAaHEHUS DHEPTUH B
MEXaHUKE.
4. Craruka
o Ppruar. YcroliunBoe u HeycToiunBoe paBHoBecue. MomeHT cuibl. [IpaBuito
MOMEHTOB.
o IloaBW>XHbIE M HEMOABUKHBIE OJIOKH.

5. DuekTpocTaTuka

o DIIEKTpUYECKUH 3apsi. 3aKOH COXpaHEHUS 3apsija.
o Onektpuyeckoe noje. 3akoH KynoHa u HanpspKeHHOCTh 3JIEKTPUYECKOTO
IOJIS.

o IlpunHimn cynepno3uuuu. DJIEMEHTAPHBIN JIEKTPUUECKUM 3apsi.
6. IToCTOSTHHBII TOK
Dnektpuueckuil Tok. Cuia Toka. 3akoH OMa AJid y4acTka Leu.
ConpoTuBieHHE, YACIBHOE COMTPOTUBIICHHE.
PaGota u mourHOCTh TOKA. 3akoH [xoyns—JleHna.
[TocnenoBarensHOE M MapaICIIBHOE COSTMHEHUE TIPOBOTHUKOB.
N3mepenue cuiibl TOKa U HaNpsKeHUs. BobT—AMinepHast XapakTepuCTHKA.
Henuneitneie anmemenTsl. Jlammouka. Jluos.

o O O O O O



7. MarHuTHbIe B3aUMOJAeHCTBUSA

o

)
@)

MaruvuTtHasg UHAYKIMA. JIMHUM MarHUTHOM MHITYKITUH.
ITotok BekTOpa MarHuTHOM nHAYKUMU. Cuna Jlopenna. Cuita Amnepa.
HuKI0TPOH. DIIEKTPOU3ZMEPUTEIIbHBIE TTPUOOPHI.

Pazgen 2. UHOOPMATHUKA.

1. KoaupoBanue u 00padorka rpadpuyeckoii 1 MyJIbTUMeIMHOH MHOpMaLUH.

o

KomupoBanue tekctoBoit umHpopmanuu. KoaupoBanue rpaduyeckoit
uHpOpMaIUu.

[Tanutpe! nBeToB B cucreMax 1serornepenaun RGB, CMYK u HSB.
PactpoBas rpaduka. Bektopnas rpaduka. PactpoBast 1 BeKTOpHast aHUMAIIUS.
Konuposanue u o6padoTka 3BykoBoit nHbopmanuu. Lludposoe dhoTo u Bueo.

2. KoaupoBaHue u 00padoTKka 4ncj0BOH HHGOPMAaIUHM.

Xpanenue nnpopmanuu. Kogupoanue uncinoBoil ”HGoOpMaLuu.
IIpencraBnenue 4ncinoBoi nHGOPMALIUK C TOMOLIBIO CUCTEM CUHCIICHUS.
Apudmernueckue ornepannuy B HO3UIMOHHBIX CUCTEMaX CUHCICHUs. JIBONYHOE
KOJMPOBaHUE YHCEN B KOMIIBIOTEPE.

OnexTpoHHble TaOmuipl. OCHOBHBIE MapaMeTphbl 3JIEKTPOHHBIX TaOJIULI.
OcHoBHBIE THIIBI U ()OPMATHI JAHHBIX.

3. OCHOBBI AITOPUTMH3AIUH U 00bEKTHO-OPHEHTHPOBAHHOI0 IPOrPaAMMIPOBAHUS.

@)

AnroputM u ero (opmansHoe ucnonHeHue. CBOWCTBa alropuTMa U €ro
WCIIOHUTENN. BIIOK-CXeMBbl anropuT™MOB.

Beinonnenue anropuTMoB KoMIibroTepoM. KoaupoBaHHe OCHOBHBIX THIIOB
QITOPUTMHUYECKHUX CTPYKTYp Ha OOBEKTHO-OPUEHTHUPOBAHHBIX ¥ MPOIICTyPHBIX
SI3pIKaX MPOrpaMMHUPOBAHUSL.

JIuHeHHbIN anroOpuUTM. AJNTOPUTMHUYECKAsT CTPYKTypa. AJTOpUTMHUYECKAs
CTPYKTypa (BETBIIEHHUE).

AJdroputMuyeckasi CTpyKTypa (BbIOOp). AITOpUTMHUUYECKAsE CTPYKTYpa (ILIHKI).
[lepemennble: Tum, wuMs, 3Ha4deHHe. ApudMeTuyecKkue, CTPOKOBBIE U
JIOTUYECKUE BBIPAKECHUS.

4. T'padsl, ananus rpagos.

o Haxoxnenue kparyaiiero mytu B rpade. TpancnoptHas 3a1aya.

Pasnean 3. BABOBBIE 3HAHHUS IO PABOTE C MHUKPOKOHTPOJLJIEPHOM
TEXHUKOMN.

1. Bseaenue B Arduino.

o O O O

o O O O O

[ToHsiITHE MUKPOKOHTpOJLIEPA.

AnmapaTHas ¥ porpaMMHasi YacTH.

brubnmotekn u UX MOAKITIOYCHHUE.

Cpena nporpammupoBanus Arduino IDE.

ITunst, GP10 u untepdeiicsl. uppoBbie nuHBI. AHATIOTOBBIE THHBI.
DJeKTpoNnuTaHe MUKPOKOHTPOJLIEPA.

MoHTaX 3JIEKTPOHHBIX KOMIIOHEHTOB M MOJyJIEH, MaKkeTHasl Ij1ara.
Mownwurop nocnenosarensHoro nopra (COM-nopra), otaaka.
QOyHKIINY BPEMEHH.



o

o

[IT1M curnain, mupOTHO-UMITYJIbCHAS MOLYJISLIMS.
AnmnapaTHble IpepbIBaHUS.

2. JlaTYMKH, CEHCOPHbIE MOIYJIU U AKTYaTOPBI.

o

Ceeronanonsl, RGB-cBeTonmnoapl, aapecHble CBETOIUOABI U CBETOIAHOTHBIC
JICHTEL.

CepBOnpUBO/IbI, IBUTATEIN U MOTOPBI, IpaliBEPbI JIBUTATEIICH.

JlaTumk TemmepaTypsl, pOTOpe3ncTop, JaTYHK ra3a, HOTCHIIMOMETD.
VYbTpa3ByKOBOM MaIbHOMEP, NATUYUK JBMXKCHUS, JATYMK HAKIIOHA, JATYUK
BJIA)KHOCTH.

KuakokpucTamuimyecKuii JMCTIIICH, CEMHCETMCTHBIC HHIUKATOPBHI,
IIbE303JICMEHT.

TakroBas kHomnka, DIP-nepexitouareny, MOA3yHKOBbIE NEPEKIIOYATENb,
KJIaBUATYypa.

Pesucrop, koHznencarop, 1uo.

DneMeHTHI MUTaHus, OaTapeu.

KoHTposbHO-U3MepHUTENbHBIE TPUOOPHI, BOJIBMETP, AMIIEPMETP, OMMETP.

3. IIporpaMmmupoBaHHe MHKPOKOHTpoJLIepa Arduino.

(@]

0O O 0O O O O

o

CuHHTaKcHC U CTPYKTYypa KoJa.
Tunel TaHHBIX, IEPEMEHHBIE.
Maremarnueckue onepanuu.
Maccussl.

CpaBHeHus, yCIIOBHS U BBIOOD.
I{uKbI.

CTpoKH 1 MacCUBbI CUMBOJIOB.
DOyHKIUY.

4. Owunaiin cumyastop Arduino — Tinkercad.

o

@)
@)
©)

[Tonp3oBarensckuii HHTEPPEIC, STEKTPOHHBIE KOMITOHEHTHI.

Pa3paboTka MOHTa)KHOM CXEMBI.

[MporpammupoBanue Arduino.

MopenupoBaHue U MpoBepKa paboTOCHOOHOCTH pa3pabOTaHHOIO YCTPOHCTBA.

Jluteparypa aJist HOATOTOBKU:

OcHoBHas nuTeparypa:

NogakrwnpE

[Tepeimikun A.B., iBanoB A.U. — ®usuka, 7 kiacc, uza. dpoda

INeppikun A.B. — ®usuka, 8 knace, u3a. Apoda

[Tepeimkun A.B., I'ytauk E.M. — ®usmka, 9 xiace, uza. poda.

Jlykamuk B.U.., UBanosa E.B. — C6opHuk 3agau no ¢usuke, 7-9 kiace
MockoBkuna E.I'., BonkoB B.A. — Coopnuk 3aga4 o ¢usuke, PI'OC, 7-9 kmacc
Bbocosa JI. JI., bocoBa A. FO0. — Undopmaruka, 5-9 knace, uza. bunom, ®I'OC
[Terun B.A., IIpoekTsl ¢ ucnonp3zoBanueM KoHTposuiepa Arduino. 4-e 3., nepepad.u

nor |. U3n. BXB

HOHOJ’IHI/ITGHLHBIG HCTOYHUKU:

1. VYpoku  Arduino u  pobororexnuku,  AlexGyver,  onmaiiH-pecypc:
https://alexgyver.ru/lessons/



https://alexgyver.ru/lessons/

. Arduino & TinkerCad - OwicTpsIii crapt, Tapakanen E., beiBmenko A., oHnaiiH-

Kypc: https://stepik.org/course/81051

. Arduino B online: ObicTpbiii crapr B Tinkercad, OcunneB A., OHIalH-KypC:

https://stepik.org/course/69511

1001 3agaya no ¢usuke ¢ OTBeTaMu, yKa3aHusMH, pemenusmu. / .M. I'enbdrar,

JL.O. I'enpenireiin, JI.A. Kupuk. — M.: Unekca, 2011.

Konkpernas maremaTtrnka. MaTtemMarnieckue OCHOBBI HH()OPMATHKH, 2-€ H3/1aHUE,

Ponanep JI. I'paxem, Jonansa 3. Kuyr, Open I[latamauk, 2017.

. Marematuka u uHpopmaTtuka. Yacts 1: yyeOHoe mocobue / mox pen. A. JL
Yexuna.— Mocksa: MIIT'Y, 2019. — 236 c.

. AungpeeBa E.B., bocosa JLJI., ®amuna W.H. «MaremaTtuyeckue OCHOBBI

nHpOpMaTUKU. DINEKTUBHBINA Kypc. MeToauueckoe mocoduey, 2012.



https://stepik.org/course/81051
https://stepik.org/course/69511

4.2. JIJS1 y4aCTHUKOB OJIUMIIMA/IbI B COPEBHOBAHUSIX JJIA

10 ki1acca

[Iepedens u conep:kaHue TEM.

Pazgen 1. DU3UKA

1. Kunmematruka

a.
b.

Mexanunueckoe aprkeHne. CrocoObl ONMMCaHUs MEXaHUYECKOTO ABHKEHHS.
MarepuanbHast Touka. PaBHOMEpHOE NpPAMOJMHEHHOE MABMKEHHE M €ro
ypaBHeHus. CKOpOCTb.

I'paduueckoe npeacrapieHre paBHOMEPHOIO MPSMOJIUHEHHOTO IBUKEHUS.
[IpsimonuHeiiHoe HepaBHOMepHOe JBHKeHHE. CpeaHsisi M MIHOBEHHas
CKOpOCTb. Y CKOpEHHUE.

PaBHOyckopeHHOE ABm>keHHe. CKOpOCTh IPU PaBHOYCKOPEHHOM JIBUKEHUH.
Kunemarnueckue ypaBHEHUS Ui paBHOYCKOPEHHOTO IBUXKEHHUS, rpaudeckoe
IIPE/ICTaBICHHE PAaBHOYCKOPEHHOI'O ABM)KECHUS.

JIBrxeHue B noje Tsoxkectu. CBoOogHOE najgenue. bammmcruka.

YpaBHEHHE TPACKTOPUH U OCHOBHBIE IIAPAMETPHI TPACKTOPUH MPH OPOCKE Tela
I0J] YIJIOM K TOPU30HTY B TOJIE TSDKECTH.

PaBHOMepHOE IBHKEHUE TIO OKPYKHOCTH.

2. JIlmHaMHKa

a.
b.
C.

@

WNuepunaneueie cuctemsl orcuera. [lepssiii 3akon Helorona. Cuna. Macca.
Bropoii 3akon HetoToHa, nMmmynsc tena. Tperuil 3akoH HeroToHa.

Cuna BcemupHOro Tirotenus. I'paBurannonHas noctossHHas. Cuiia TSHKECTH.
Bec Tena. ILlentp Tsxkectu. Hesecomocts. Ileperpysku. MckyccTBeHHbIE
cnytHukH 3emuid. IlepBas u Bropasi KOCMUYECKHE CKOPOCTH.

Cuna ynpyroctu. 3akoH ['yka.

Cuna tpenus. Cuna cCOnpoTUBIIEHUS CPEJIBL.

Heunepuunanehblie cucteMsl orcuera. Cuiibl HHEpUUU. Bpalaromumecst cucteMbl
oTcUeTa.

3. JIBMiKeHHe M CTATHKA TBePIAbIX TeJl

a.

b.

Kunematuka naBuxeHusi abcoioTHO TBepaoro tena. Llentp macc. JIBmxeHue
LIEHTpa Macc.

BpamarensHoe aBukeHHE TBEPAOro Teja. MOMEHT CWiibl, pbryar. MOMEHT
HMITYJIbCa, €r0 MEepPEecUeT MPU U3MEHEHUH TOYKH OTCUEeTa. 3aKOH COXPaHEHUS
MOMEHTa HMIyJbca. MOMEHT WHEPIMH OTHOCHTEIIBHO BBIICIEHHON OCH,
teopema ['roitrenca—Illreitnepa.

PaBHOBecue TBepaoro Tena. YCiIOBUS pPAaBHOBECHS TBEpPAOro Tena. Bropoit
3akoH HproToHa ais Bpamaronierocs tena. @uznueckuit MastHUK. [loaBukHbIE
Y HETIOJBUKHBIC OJIOKH.

4. 3aKkoHBbI COXpaHEeHMs

a.

b.

C.

Nmnynee MaTepuaabHOW TOUKHM. 3aKOH COXpaHEHHUs MMIyibca. PeakTuBHOE
JBU)KEHUE.

Pa6ora cunbl. Momuocts. KITJI. TloTeHnmnanbHas 1 KUHETUYECKAsT SHEPTHS.
3aKOH COXpaHEHHMS HHEPrMM B MEXaHHKE. YMEHBUICHHE MEXaHWYECKOU
SHEPIUU CHUCTEMBI IOJ JEHCTBUEM CHJIBI TPEHUs. AOCOIIOTHO YHNpyTruil U
HEYNpyrui ynap.

MowMmeHT uMIyibca. 3aKOH COXPAaHEHNsI MOMEHTA UMITYJIbCA.

5. DjleKTpocTaTHKA

a.

b.

Onextpuszauus Tena. B3zauMopelcTBue 3apsoB. 3aKOH COXpaHEHHs 3apsija.
3akon Kymnona.

Onextpuueckoe mnozie. HampspkeHHOCTH 3nexTpuueckoro nois. IlpuHnumn
cyneprno3unuu nosuei. Ilose 3apskeHHOM MI0CKOCTH, cepsl U mapa.



[IpoBOAHMKY U AUDIIEKTPUKHU B AJIEKTPOCTATUYECKOM I1OJIE.

Pabora mons mo mepemenieHuto 3apsga. [loTeHIMATBHOCTH  TOJS.
HOTGHHI/IaJIBHaSI BHCpI‘I/ISI 3ap;111a B OHHOpOZ[HOM I10JIC 1 CUCTEMBI 3ap${z[013.
[ToTeH1man aMeKTpoCcTaTUYeCcKOro moJjsi. PaznocTs moTeHmano. CBs3b MEXITY
HaHpH)KeHHOCTBIO Imojsts “u pa3HOCTbIO IIOTCHIIMAJI0B. BKBI/IHOTeHHI/IaJIBHLIC
MTOBEPXHOCTH.

OnexTpoeMKocTb. KOHAEHCATOpBI: TUIIBI, COEAMHEHHS, SHEPIUs U BpeMs
pa3psIIKH B IEIH.

6. IlocTOoAHHBINA TOK

a.
b.

DNEeKTPUYECKUi TOK: CHJIA TOKA, ITIOTHOCTh TOKA, YIEIbHOE COMPOTUBIICHHE.
3akon Oma i yyacTKa IIelH, HaNpsDKeHUE, CONPOTHBJICHHE U HX
TEeMIepaTypHasi 3aBUCUMOCTb.

[locnenoBarenbHOe M TapaieIbHOE COEAMHEHHE pe3ucTopoB. Bonbt-
amrepHasi XapakTepuctrka. HenmHeiHbIe 2JIeMEHTBI: JTaMITOYKa, JTHO/.
W3mepenue cuibl Toka U HampsbkeHus. PaboTa M MOIIHOCTH TOKa. 3aKOH
Hoxoyns—Jlenna. DJIC. 3akon Oma s monHo# nenu. IlpaBuna Kupxroda.
DIIEKTPOJIN3.

7. MarHuTHbIe B3auMoOAelcTBUSA

a.

b.

MaruutHass WHAYKOUS W JIMHUM MarHuTHOW wuHAyKnuu. IloTok Bekropa
MarHUTHON MHIYKIIWH.

Cuna Jlopenna u cwia Awmmepa. LUKIOTpoH. DieKTpou3MepHUTEIbHbIE
pUOOPBHI.

8. Kouedoanus

a. Mexanuueckue KkoneOaHus. MaremaTnueckuii MasTHUK. [IpyKuHHBIM
MasITHUK.

b. T'apmonuueckue konebanus. [lepuos, yacrora u ¢asza KoacOAHHIA.

c. IlpeBpaieHue sHeprun B rporecce KouedaHuid. 3aTyxaromue KoiaeOaHus.

d. BsinyxneHHble koseOanus. Pe3oHaHc.

9. Bouaubl

a. Pacnpoctpanenue kosneOaHuii B mpocTpaHCTBe. BosiHBI: monepeuHsle U
MIPOJOJIBHBIE.

b. Jlnuua BosmHBI. CKOPOCTH pacripoOCTpaHEHHS BOJIHBI.

C. 3BYK: CKOPOCTb 3BYKa, [POMKOCTb, BBICOTA U TEMOP.

d. Otpaxenue 3ByKa. DXo0.

Paznea 2. UTHOPOPMATHUKA.

1. Undopmauus u nHGopMaALMOHHbIE IPOLECCHI

a.

[Tonstue unpopmanuu: OnpeneneHve HUHGOpPMALMM M €€ IPEICTaBICHUE.
MeTtop! n3MepeHus: HHPOpMaIuu.

Wudopmannonnsle mpouecchl: XpaHeHHe, Imepeaadya M oOpaboTka
uHpopmanuu. MHdopMaIoHHbIE TPOLIECCH B KOMITBIOTEPE.
[IporpammupoBanue U o0paboTka MHGOpMAIK: ANTOPUTMBI U BEITUYHHBI.
CrtpykTypa aJropuTMoB, olepauud, (YHKIMH U BbIpaxeHHs. OCHOBHBIE
QITOPUTMHUYECKHE KOHCTpYyKUMHU. OpraHu3anusi BBOJa U BBIBOJA JIaHHBIX,
BKJTFOYAst MCTIOJIb30BaHuE (halIoB.

KomupoBanue TtexctoBoil wuHpopmanuu. KoaupoBanue rpaduyeckoit
nH(pOpMaLIHH.

ITanutpe! nBeToB B cucreMax 1seronepenaun RGB, CMYK u HSB.
PactpoBas rpaduka. BektopHas rpaduka. PactpoBast 1 BeKTOpHast aHUMaIIUs.
Konupoanue n o6pabotka 3BykoBoit nnpopmanuu. Ludposoe poto u Buzeo.



2. KoaupoBanue u 00padoTka 4nc10Boii nHpopManmuu.

Xpanenue nnpopmanyu. Konuposanue 41ciaoBoit nHpopMaImy.
[IpencraBnenne 4uciIOBOM HHGOPMALIUU C TIOMOIIBIO CUCTEM CUHCIICHUSI.
Apudmerndeckre oneparyy B MO3UIMOHHBIX CHCTEMax CYHCIeHus. J[Bonynoe
KOJIMPOBAHUE YHCEJ B KOMIIBIOTEPE.

OnekTpoHHble TaOmuubel. OCHOBHBIE NapaMeTphl 3JICKTPOHHBIX —TaOJIHII.
OcHoBHBIE THITBI ¥ (YOPMATHI TaHHBIX.

3. I'padwl, anaau3s rpagos..

a.

Haxoxpaenue kpatuaiimero mytH B rpade. TpaHcrnopTHas 3a1aya.

4. Jlornyeckyne OCHOBBI BbIYHCIUTEIbHOH TEXHUKHI

a.

Bynesa anre6pa: Jlornueckas mepeMeHHas, JorHuecKas (QyHKIHs, Tabiuna
uctTuHHOCTHU. IIpumMenenue OyneBoii anredpsl, aKCHOMBI U TEOPEMBI OYIJIeBOi
anreopsl.

Hopwmainbnsie popmbr: Muntepm, JIH® (qu3broHKTHBHAS HOpMajbHas (Gopma)
u CIAH® (coepmennas JH®). Maxkcrepm, KH® (koHBIOHKTHBHas
HopMaibHas popma) 1 CKH® (cosepmiennas KH®). Metonsl nepexona ot
HopMaibHOU (opmbl k CIH® u CKH®. MuHuMu3anus JTOTHYECKHX
BBIPaKCHU.

Jlornueckne cxembl: OCHOBHBIE JIOTWYECKHE OHiieMeHTHl. Kiaccubukarms
U(PPOBBIX CXeM. AHaIM3 U CHHTE3 KOMOHMHAIIMOHHBIX JIOTUYECKUX CXEM.
[Tpumepsl cxeMm MOCeTOBATEIbHON JIOTUKU M IU(PPOBBIX (DYHKIIMOHAIBHBIX
y3JI0B.

Pasnean 3. BABOBBIE 3HAHHUS IO PABOTE C MHUKPOKOHTPOJLJIEPHOM
TEXHUKOM.

1. Bsenenue B Arduino.

a.

S@ e oo

[ToHATHE MUKPOKOHTpOJLIEpA.

AnmnapaTHas U IporpaMMHast 4acTH.

bubimoTtekn u UX MOAKIIIOYCHHUE.

Cpena nporpammupoBanus Arduino IDE.

[Munst, GP10 u unTepdeiicel. L{ndpoBbie mUHBI. AHAIOTOBBIC TTHHEI.
DJEeKTpONUTaHHEe MUKPOKOHTPOJLIEPA.

MoOHTaX SJIEKTPOHHBIX KOMIIOHEHTOB M MOJTYJIEH, MaKkeTHasl IIara.
Momuwurop nocnenoBarensHoro nmopra (COM-noprta), oTaaaka.
OyHKIUY BPEMEHH.

[IT1M curnain, mupOTHO-UMITYJIbCHAS MOLYJISALIMS.

ArnmnapaTHble pephIBaHU.

2. JlaTunKH, CECHCOPHBIE MOAYJIM ¥ AKTYaTOPbI.

a.

Ceeroamonsl, RGB-cBeTomnMOMbI, ajpecHble CBETOIUOMIBI W CBETOIHOHBIC
JIEHTEL.

CepBOnpUBOIbI, IBUTATEIN U MOTOPBI, IpaiBepbl JBUTATEIICH.

Jlatuuk Temmneparypsl, poTope3ncTop, AATIYUK ra3a, MOTCHIIHOMETD.
VYpTpa3sByKOBOM NAJIBHOMEDP, NATUYUK IBHXKEHUS, NAaTUYMK HAKJIOHA, NATUYHK
BJIaKHOCTH.



> @

Kugkoxkpucraminueckui JCILIEH, CEMHCETMETHbIE WUHJUKaTOPBI,
[IbE303JIEMEHT.

TakToBast kHomka, DIP-nepexntouareny, MON3YHKOBBIE NEPEKIIIOYATEND,
KJIaBUaTypa.

Pesucrop, koHAEHCATOD, AUOA.

DneMeHThl MUTaHus, OaTapeu.

KoHTponbHO-U3MepuTenbHbIE IPUOOPHI, BOJIBMETP, AMIIEPMETP, OMMETP.

3. IIporpaMmmupoBaHHe MHKPOKOHTpoJLIepa Arduino.

a

SQ@ P a0 T

CuHTaKCHC U CTPYKTYypa KoJa.
Tunsl JaHHBIX, IEPEMEHHBIE.
MaremMarnueckue onepanuu.
Maccussl.

CpaBHeHUs1, YCIIOBHS U BBIOOD.
ukmbr.

CTpoKH ¥ MacCHBBI CHMBOJIOB.
DOyHKIUY.

4. Omnaaiin cumyasitop Arduino — Tinkercad.

a.
b.
C.
d.

[Tonb3oBarenbckuii MHTEPdENC, SEKTPOHHBIC KOMITOHCHTEHI.

Pa3paboTka MOHTa)KHOH CXEMBI.

[Mporpammuposanue Arduino.

MopenupoBaH#e U IPOBEpKa pabOTOCIOOHOCTH pa3padOTaHHOTO YCTPOUCTBA.

JIHTepaTypa JJI1 IIOATOTOBKH.

OcHoBHas nuTeparypa:

1.

akrwmn

o

Mskuwes I'.5., byxosues b.b., Corckuit H.-H. — ®usuka. Knaccuyeckuii Kypc.
VYueOnuk 10 kiacc. ba3oBsiii u yriyoaeHHbl ypoBHH, 2021.

KacpsnoB B.A. — ®usuka. 10 knacc. Yrny0aeHssiit yposenb. Yuebuuk. I'OC.
PeimkeBny A.Il. — ®Dusuka 10-11 ki1ace. 3agayHuK.

MockoBuna E.B., BonkoB B.A. — C6opnuxk 3a1au no ¢uzuke. 10-11 kmaccsl.

Komomnosa JI.®., KonoBanoBa H.A. — COopHUK 3ahay U ylpaXHEHUH, (u3MKa,
yriyoaeHHbIi ypoBens, 10-11 kiacc.
Cemakun WN.I'., Xennep E.K., lleuna T.FO. — Nudopmaruka, 10 xnacc, bazosblii

yposeHs: PI'OC.
ITonskoB K.1O., Epemun E.A. — MupopmaTuka, 10 knacc, 6a30Bblil U yri1yOaeHHbIH

YPOBHH.
[Terun B.A., [IpoekTsl ¢ ucnons3oBaHueM KoHTpoiiepa Arduino. 4-e u3f., nepepad.u
nom |. U3a. BXB

HOHOJ’IHI/ITGHLHBIG HCTOYHUKU:

1.

2.

Ypoku

Arduino u POOOTOTEXHUKH, AlexGyver, OHJIaH-pecypc:

https://alexgyver.ru/lessons/

Arduino & TinkerCad - OsicTpsIii cTapt, Tapakaner E., beiBmenko A., oHnaiiH-KypC:
https://stepik.org/course/81051

Arduino B online: ObicTpbiii crapr B Tinkercad, OcunueB A., OHIalH-KypC:
https://stepik.org/course/69511

byrukoB E.U., Konapatee A.C. — ®Dusuka: yyeOHoe mocobue B 3 kHHMrax. M.:
OU3SMATIINT, 2004.


https://alexgyver.ru/lessons/
https://stepik.org/course/81051
https://stepik.org/course/69511

10.

11.

12.

Hpabonu K.H., Makapos B.A., UecnokoB C.C. — ®u3mka: npakTUYECKHI Kypc IS
nocrynaronmx B yausepcuteTsl. M.: ®DUSMATIINUT, 2006.

bakanuna JLII., Bemonyukun B.E., Kozen C.M. — COopHuK 3amad mo (usmke.
Mocksa: Bepoym-M, 2005.
JlanncOepr I'.C. — DnemeHTapHbIil yueOHUK GU3UKU: ydyeOHOe mocobue B 3 T.. M.:

HAVYKA, ®USMATIIUT, 1995.

KonkperHas matemaTuka. MaTeMaTHYecKue OCHOBbI MH(OpMATHUKH, 2-€ U3IaHUE,
Ponanbn JI. I'paxem, Honanbn 3. Kuyt, Open Ilatamnuk, 2017.

MaremaTuka u uHpopmaruka. Yacts 1: yuebHOoe mocodue / mox pexa. A. JI. Uekuna.—
Mocksa: MIIT'Y, 2019. — 236 c.

Angpeea E.B., bocosa JLJI., ®ammna WM.H. «MaremaTtuueckue OCHOBBI
nHpOpMaTUKU. DINEKTUBHBIN Kypc. MeToauueckoe mocoduey, 2012.

Teopust mHpOpMALIMU W OCHOBBI KOJMPOBAaHUS B WH(POPMAIIMOHHBIX CHCTEMaX:
yuebHoe mocobue / O. JI. 3yiikoBa. — M.: MoCK. TOC. UH-T 3JIEKTPOHUKH U MATEMATHKH,
2012. - 156 c.

3epeBa E.H., Jle6enpko E.I'. COOpHHK mpuUMepoB W 3afady MO OCHOBAM TEOPHHU
uHpopManuu 1 Koauposanus coodmenuit. — CI16: HUY U'TMO, 2014. — 76 c.



4.3. JIJIs1 y4aCTHUKOB OJIUMITMA/IbI B COPEBHOBAHUSX JJIA

11 ki1acca

[Iepedens u conep:kaHue TEM.

Pazgen 1. DU3UKA

1. Kunmematruka

a.
b.

Mexanunueckoe aBmxeHue. CriocoObl ONMCaHus MEXaHMYECKOTO ABHKEHHS.
MarepuanbHast Touka. PaBHOMEpHOE NpPAMOJMHEHHOE MABMKEHHE M €ro
ypaBHeHus. CKOpOCTb.

I'paduueckoe npeacrapieHre paBHOMEPHOIO MPSMOJIUHEHHOTO IBUKEHUS.
[IpsimonuHeiiHoe HepaBHOMepHOe JBWKeHue. CpenHsss M MIHOBEHHas
CKOpOCTb. Y CKOpEHHUE.

PaBHOyckopeHHOe ABm>keHHe. CKOPOCTh IPU PAaBHOYCKOPEHHOM JIBUKEHUH.
Kunemarnueckue ypaBHEHUS Ui paBHOYCKOPEHHOTO IBUXKEHHUS, rpaudeckoe
IIPE/ICTaBICHHE PAaBHOYCKOPEHHOI'O ABM)KECHUS.

JlBrkeHue B noje tsxectu. CBoOogHOe nageHue. bammcruka.

VYpaBHEHHE TPAEKTOPUH U OCHOBHBIE IAPAMETPhI TPAEKTOPHUH ITPH OpOCKE Tea
I0J] YIJIOM K TOPU30HTY B TOJIE TSDKECTH.

PaBHOMepHOE IBHKEHUE TIO OKPYKHOCTH.

2. JIlmHaMHKa

a.
b.
C.

@

WNuepunaneueie cuctemsl orcuera. [lepssiii 3akon Helorona. Cuna. Macca.
Bropoii 3akon HetoToHa, nMmmynsc tena. Tperuil 3akoH HeroToHa.

Cuna BcemupHOro TsaroreHus. I'paBuranronHas noctosiHaas. Cuiia TSKECTH.
Bec Tena. ILlentp Tsxkectu. Hesecomocts. Ileperpysku. MckyccTBeHHbIE
cnytHukH 3emuid. IlepBas u Bropasi KOCMUYECKHE CKOPOCTH.

Cuna ynpyrocru. 3akoH I'yka.

Cuna tpenus. Cuna cCOnpoTUBIIEHUS CPEJIBL.

Heunepuunaneshblie cucteMsl orcuera. Cuiibl HHEpUUU. Bpalaromuyecs cucteMbl
oTcUeTa.

3. JIBMiKeHHe M CTATHKA TBePIAbIX TeJl

a.

b.

Kunematuka naBuxeHusi abcoioTHO TBepaoro tena. Llentp macc. JIBmxeHue
LIEHTpa Macc.

BpamarensHoe nBukeHHE TBEPAOro Teina. MOMEHT CHIIbI, pblyar. MOMEHT
HMITYJIbCa, €r0 NEPEecUeT MPU U3MEHEHUH TOUKH OTCYETa. 3aKOH COXPAHEHUS
MOMEHTa HMIyJbca. MOMEHT WHEPIMH OTHOCHTEIIBHO BBIICIEHHON OCH,
teopema ['roitrenca—Illreitnepa.

PaBHOBecue TBepaoro Tena. YCia0BUS pPaBHOBECHS TBEpIOro Tena. Bropou
3akoH HproToHa ais Bpamaronierocs tena. @uznueckuit MastHUK. [loaBukHbIE
¥ HENOABHKHLIE OJIOKH.

4. 3aKkoHBbI COXpaHEeHMs

a.

b.

C.

Nmnynee MaTepuaabHOW TOUKHM. 3aKOH COXpaHEHHUs MMIyibca. PeakTuBHOE
JBU)KEHUE.

Pabota cunbl. Momnocts. KIIJI. TloTreHnmanbaas 1 KUHETHUYECKasT DHEPTHSL.
3aKOH COXpaHEHHMS HHEPrMM B MEXaHHKE. YMEHBUICHHE MEXaHWYECKOU
SHEPIUU CHUCTEMBI IMOJ ACWCTBUEM CHUJIBI TpeHHUs. AOCONIOTHO YHpPYruil u
HEYNpyrui ynap.

MowMmeHT uMIyibca. 3aKOH COXPAaHEHNsI MOMEHTA UMITYJIbCA.

5. DjleKTpocTaTHKA

a.

b.

Onektpusanust Ten. BzaumopaeiicTBue 3apsioB. 3aKOH COXpAaHEHMs 3apsja.
3akon Kymnona.

DIEKTPUYECKOE MOJIE: HAMPSYKEHHOCTh U IPUHIIUI CYNEPIO3ULIUH MOJEH.
[Tone 3apspkeHHOM IOCKOCTH, cdepsl U mapa. Teopema [Maycca.



IIpoBOAHMKY M TUANEKTPUKH B BIEKTPOCTATUUECKOM I10JIE.

Pabora anextpudeckoro nons. [loreHManbHOCTh M MOTEHIMAIBHAS YHEPTUs
3aps10B.

IToTenunan nosns, pa3HOCTh MOTEHIUAIOB, SKBUIIOTEHIIMAJIbHBIE IOBEPXHOCTH.
DNEKTPOEMKOCTh U KOHIEHCATOPBI: TUIIbI, COEAUHEHUS, SHEPTUS U paspsika
KOHJICHCATOPA.

6. ITocTOSAHHBIN TOK

DNeKTpUUECKUN TOK: CHJIa TOKA, IUIOTHOCTh TOKA, YIEIbHOE COIPOTUBIICHHUE.
3axon Oma Ui yyacTKa LIeTIH, HaNpshKeHHe, COMPOTUBJICHHE U TeMIIEpaTypHas
3aBUCHUMOCTb.

[TocnenoBarenbHOE M TapauIeIbHOE COEOUHEHHE pPEe3UCTOpoB. M3mepeHue
CHUJIBI TOKA U HAIIPSIKEHUSI.

Pabota u montHOCTH TOKA. 3akoH Jxoyna—Jlenna. 3C, nmpasuna Kupxroda u
ANEKTPOJIN3.

7. MarmurtHoe mnoJjie

a.

b.
C.
d.

MarHuTHblE B3aUMOJICHCTBUS: BEKTOP MArHUTHOM HWHAYKIMA W JIMHUH
MarHuTHOTO TIOJIA.

MarauTHO€E 10JIe TOKOB, IOTOK BEKTOPAa MArHUTHOW UHAYKIUU.

Cuna Amnepa, cuna JlopeHna v neiicTBUEe MArHUTHOTO TIOJISl Ha 3apsijibl.
DNeKTPOU3MEPUTENIbHBIE TPUOOPBHI.

8. DJIeKTpOMarHMTHasi HHAYKIUS

a.
b.

C.

[IpaBuio JleHna 1 3aK0H 2JE€KTPOMAarHUTHOW MHYKLIHH.

BuxpeBoe anexrpuueckoe nose, C MHAYKIMH, CAMOMHAYKLIHS U SHEPrus
MarHMTHOI'O HOJIS.

Karymika MHIyKTHBHOCTU ¥ UHIYKLIMOHHBIE TOKH.

9. MexaHuuyecKue KoJe0anus

["apmonunyeckue kojaeOaHus, MPYKUHHBIA U MATEMATUICCKUN MAasITHUKH.
[Tepuon, yactora, (haza KonedbaHuii, CKOPOCTh U YCKOpPEHHE.

[IpeBpamienne >HEpruM MHpU KONEOAHMSIX, 3aTyXalolUe W BBIHYKICHHBIC
KoJieOaHus1, pe30HAHC.

10. DyIlekTpOMAarHuTHBIE KOJIeOaHUsA

a.
b.

C.

Koneb6arenbusiii kouTyp 1 popmyna Tomcona. [lepeMeHHBIN TOK, UMITEIAHC.
KonneHcarop u kaTyiika B IEMU NEPEMEHHOT0 ToKa. 3akoH OMa U pe30HaHC B
LETIH.

I'enepaTop mepeMeHHOT0 TOKa, TpaHCHOPMATOP U BBIIPSIMIIEHHE TOKA.

11. BoiHOBBI€E SIBJEHUA

a.

b.

MexaHUYecKrue BOJHBI: MPOJOJbHBIC W TONEPEYHbIC. YpaBHEHHE Oerymiei
BOJIHBI.

3BYKOBBIC BOJIHBI: CKOPOCTh, TPOMKOCTb, BRICOTA 3ByKa, TEMOp, aKYCTHUECKUH
pe30HaHC.

Paszpen 2. UTHO®OPMATUKA.

1. Nudopmanusi 1 uHGOPMALMOHHbIE NPOLECCHI

a.

b.

[Tonarue undpopmanuu: OnpeneneHue MHPOPMALUU U €€ TPEACTaBICHHUE.
Mertobl n3MepeHus HHPOPMAITUH.

Nndopmanonnsle mpouecchl: XpaHeHue, Ieperadya U 00paboTka
uHpopmanuu. MTHpopMamoHHble npolecchl B KOMIIbIOTEpPE.



c. IIporpammupoBanue u o0paboTka MHGOpMAIK: ANTOPUTMBI U BEITUYMHBI.
CtpykTypa airopuT™MoB, omepanuu, (QYHKIUU U BeIpakeHus. OCHOBHBIE
QITOPUTMUYECKHE KOHCTpyKuuu. OpraHu3ais BBOJAa M BHIBOJA JaHHBIX,
BKJIFOYAsl UCTIOJIb30BaHUE (aiioB.

d. KomupoBanume TekcroBoii uH(popmarmu. KoaupoBanuwe rpaduyeckoit
nHpopMaIuu.

[Tanutpsl nBeTOB B cuctemax nseronepenaun RGB, CMYK u HSB.
PacrtpoBas rpaduka. BexktopHas rpaduka. PactpoBas u BeKTOpHasi aHUMAIIHS.
9. Komupopanue u 06padoTka 3BykoBoii nHbopmanuu. L{udposoe dhoTto u Buaeo.

2. KoaupoBanue u 00padoTka ynca0Boii nuHGopmManmuu.

a. Xpanenue unpopmanmu. KongupoBanue 41ciaoBoil nHpopMaIyy.

b. Tlpencrasienue 4ucioBOi HHGYOPMAILIUH C IIOMOIIBIO CUCTEM CYMCIICHUS.

C. Apudmernueckre oneparyy B MO3UIMOHHBIX CHCTEMaxX CYUCIeHHs. J{BonuHOoe
KOJIMPOBAHUE YHCEJ B KOMIIBIOTEPE.

d. DnekrpoHHble TaOmuubl. OCHOBHBIC MapaMeTpPbl AICKTPOHHBIX TAOMHUIL.
OcHOBHBIE THITBI ¥ (hOpMATHI TaHHBIX.

3. I'padwl, anaau3s rpagos..
a. Haxoxnenue kparuaiiiiero nytu B rpade. TpancnopTHas 3aayva.
4. Jlormyeckue OCHOBbI BBIYUCIUTEIbHON TEXHUKHU

a. bynesa anreOpa: Jlormdeckas mepeMeHHas, Jiorndeckas (QyHKmwus, Tabiuia
uctuHHOCTHU. [IpuMenenue OyneBoii anredpsl, aKCHOMBI U TEOPEMBI OYIIeBOM
anreopsl.

b. Hopmansusie popmel: Muntepm, JITH® (qu3broHKTHBHAS HOpMalibHas Gpopma)
u CAH® (cosepmennas JIH®). Maxkcrepm, KH® (koHBIOHKTHUBHas
HopMmainbHas (opma) 1 CKH® (cosepimiennas KH®). Meronsl nepexona ot
HopmasibHOUM  opMbl Kk CIJH® u CKH®. MwuHuMU3zammss JIOTHYECKUX
BBIPa)KCHU.

C. Jlornueckue cxembl: OCHOBHBbIE Joruueckue saemeHThl. Kiaccuduxarms
nupoBbIX cXeM. AHaau3 M CHUHTE3 KOMOWHAIIMOHHBIX JIOTHYECKUX CXEM.
[Ipumepsl cxeMm MocienoBaTeNbHON JTOTUKH U IUGPOBBIX (DYHKIIMOHATBHBIX
Y3JI0B.

5. OcHoBbI Teopun MHGpOpMALHH.

OCHOBBI KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEH.

ITonarue undopmaruu u s3uTponuu no LleHHony.
[Ipumenenue Teopuu HHPOPMAIUH [T TIEpEAAYN COOOLIEHUH.

oo ow

KoaupoBanue uctounuka wuHpopmanuu. Mojean AMCKPETHBIX JBOMYHBIX
KaHaJIOoB.

e. Ilpumepsl HCTOIB30BAHUS OHATHS SHTPOIHH B Pa3IMYHbIX pa3zesiaX HayKu U
TeXHUKU. [IoHsATHE YCIOBHOW SHTPONUM, B3aUMHON MH(POPMALIUH.

Pasnean 3. BABOBBIE 3HAHUS IO PABOTE C MHUKPOKOHTPOJLJIEPHOM
TEXHUKOMN.

1. Bsenenue B Arduino.
a. [loHsTHE MUKPOKOHTpOJLIEpA.

b. AnmapaTHas u mporpaMMHas YacTH.
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bubnmoreku U UX MOAKIIOYCHHUE.

Cpena nporpammupoBanus Arduino IDE.

[MTunst, GP10 u untepdeiicsl. L{uppoBbie NTUHBI. AHAIOTOBBIE TUHBI.
DIEeKTPONUTAaHNE MUKPOKOHTPOJLIEPA.

MoHTax 371IeKTPOHHBIX KOMIIOHEHTOB U MOJyJIei, MakeTHas Iiara.
MonuTop nocnenosarensnoro nopra (COM-nopra), oTinanka.
OYHKIIMY BPEMEHHU.

[II1M curnan, mupoTHO-UMITYJILCHAS MOTYJISIIUS.

AmnmaparHble pepbIBaHUsI.

2. I[aT‘{I/IKH, CCHCOPHbIEC MOAYJ/IN M AKTyaTOPbI.

a.

g.
h.

Ceerommnonsl, RGB-cBeTonmnoapl, aapecHble CBETOIUOABI U CBETOIMOTHBIC
JICHTHI.

CepBOIpUBO/IbI, IBUTATEIN U MOTOPBI, IpaliBephl IBUTATEIICH.

JlaTuuk Temneparypsl, poTope3ncTop, AaTYUK ra3a, IOTCHIIHOMETD.
VYapTpa3ByKOBOM AaJIbHOMEp, JATYMK JIBM)KEHMS, AaTYUK HAKJIOHA, JATYUK
BJIAYKHOCTH.

Kunkokpucranianyeckui JUCILIEH, CEMUCErMETHBIE MH]IUKaTOPBI,
MbE303JIEMEHT.

TaktoBas kHomka, DIP-nepexitoyareny, TMOI3yHKOBBIE TEPEKIIOUYATENb,
KJIaBHATypa.

Pesucrop, konnencarop, 1uoz.

DneMeHTHI MUTaHus, OaTapeu.

KoHnTponbHOo-u3MepuTensHbie Ipudopbl, BOIBMETP, aMIIEPMETP, OMMETP.

3. IIporpammupoBaHHe MHKPOKOHTpoJLIepa Arduino.

a.

S@ e aooT

CuHHTaKcHC U CTPYKTypa KoJa.
Tunsl JaHHBIX, IEPEMEHHBIE.
Marematnueckue onepanuu.
Maccussl.

CpaBHeHus, yCIOBUS U BBIOOP.
[ukel.

CTpoku 1 MacCUBBI CHUMBOJIOB.
OyHKIUN.

4. Omnaaiin cumyasitop Arduino — Tinkercad.

a.
b.
C.
d.

[Tonp3oBarenbckuii nHTEpQEIic, TEKTPOHHBIE KOMITOHEHTHI.

Pa3paboTka MOHTa)KHOM CXEMBI.

[MporpammupoBanue Arduino.

MopenupoBanue U IpoBepKa paboTOCIIOOHOCTH pa3pabOTAHHOTO YCTPOUCTBA.

Jluteparypa aJist HOATOTOBKH.

OcHoBHas nuTeparypa:

1. Mskumes I'.4., byxoBueB b.b., Corckuiit H.H. — ®usuka. Knaccuueckuit kype. YueOHUK
11 knacc. bazoBslit 1 yriayOneHHsli ypoBHH, 2021.

obrwn

KacesinoB B.A. — ®usuka. 11 kinace. Yriyonennasiii ypoBenb. Yueouuk. @I'OC.
PoivkeBuy A.I1. — ®usuka 10-11 knacc. 3agayHuk.

Mockosuna E.B., Bonkos B.A. — C6opnuk 3ama4 no ¢gusuke. 10-11 xmaccer.

Komonosa JI.®., KonoBamoBa H.A. — COopHUK 3agady H yhnpakHeHHUH, ¢u3mka,

yrayOieHHbId ypoBeHb, 10-11 kiacc.



6. Cemakun W.I'., Xennep E.K., Iemna T.FO. — Mudopmatuka, 11 xmacc, bazossiit
ypoBeHb: PI'OC.

7. TonskoB K.IO., Epemun E.A. — Hudopmaruka, 11 kiacc, 6a30Bblii ¥ yriayOIeHHBINH
YPOBHH.

8. Ilerun B.A., [IpoekTsl ¢ ucnoib3oBanueM KoHTpoiuiepa Arduino. 4-e u3., nepepad.u aon
|. U31. BXB

HOHOJ’IHI/ITGHBHHG HNCTOYHUKMH.

1.

2.

10.

11.

12.

Ypoku Arduino u POOOTOTEXHUKH, AlexGyver, OHJIAMH-peCcypc:
https://alexgyver.ru/lessons/

Arduino & TinkerCad - 6sicTpsiit crapt, Tapakaner E., BeIBIIeHKO A., OHIaWH-KYpC:
https://stepik.org/course/81051

Arduino B online: OswicTpeiii crapr B Tinkercad, OcunueB A., OHJIaWH-KypC:
https://stepik.org/course/69511

byrukos E.W., KonnpateeB A.C. — ®usuka: ydyeOHOe mocodbue B 3 kHurax. M.:
OU3SMATIINUT, 2004.

Hpabouu K.H., Makapos B.A., UecHokoB C.C. — ®usuka: NpakTUYECKHIl KypC IS
nocrynatomux B yauusepcuteTsl. M.: ®U3MATIIUT, 2006.

bakanuna JLIL., benonyukun B.E., Kozen C.M. — COopHuK 3ama4y mo (usmke.
Mocksa: Bepoym-M, 2005.

Jlannc6epr I'.C. — DnemeHTapHblil yueOHUK Qu3uku: yueOHOe mocodue B 3 T.. M.:

HAYKA, ®DU3MATIINUT, 1995.

Konkpernas maremaruka. MaTemaTuueckue OCHOBBI MH(GOpPMATUKU, 2-€ H3JaHuE,
Ponanep JI. I'paxem, Jonansa 3. Kuyr, Open [latamnuk, 2017.

MaremaTrka u nHpopmaruka. Yacts 1: yuebHOe mocodue / mox pexa. A. JI. Uekuna.—
Mocksa: MIIT'Y, 2019. — 236 c.

Annpeea E.B., bocosa JLJI., ®amna W.H. «MaremaTtuyeckue OCHOBBI
nHpOpPMATUKH. DINEKTUBHBINA Kypc. MeToamueckoe mocoduey, 2012.

Teopuss wHpOpPMAMM W OCHOBBI KOJWPOBAHHS B HWH(POPMAIMOHHBIX CHUCTEMaX:
yaebnoe nmocobue / O. JI. 3yiikoBa. — M.: Mock. Toc. MH-T 3JIEGKTPOHUKH U MAaTEMaTHKH,
2012. - 156 c.

3BepeBa E.H., Jlebenpko E.I'. COopHUK TprMEpOB M 3a7ad MO OCHOBaM TEOPUU
nHpopmanuu u Kkoauposanus coobmmenuit. — CI16: HUY UTMO, 2014. — 76 c.
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