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1. IlepeyeHs MIaAHMPYEMBbIX pPe3yJIbTATOB 00y4YeHHS MO JUCIHHUIINHE, COOTHECEHHBIX € YCTAHOB-
JICHHBIMH B 00pa30BaTe/IbHOM MpOrpaMMe HHIANKATOPAMHM JOCTHKEHUS KOMIIeTeH Ui

[To uToram 0CBOEHUS TUCITUTUTMHBI O0YUArOIIHIACS JODKEH JTOCTHYb CIEAYIOINX PE3YIBTAaTOB 00yde-

HUS:

Kareropus (rpymnmna) ®opmupyemas komrie-  Kon v HanMeHOBaHMe Pesynbrarel 00y4ueHus

KOMIETeHIuH (mpu TeHIMs (C yKa3aHUEM UH/NKATOpa AOCTHKE- IO AUCLUIUINHE

Hanuuuu OIIK) KOJ1a) HUSI KOMIIETEHLINU
Cnoco6en npoektupo-  [1K-4.1. Bemomnnaser Hcnonb3yer MeTObI aB-
BaThb CUCTEMBI JIEKTPO-  COOp M aHAJIU3 JaHHBIX  TOMATU3UPOBAHHBIX U
CHAOXKEHUS U DIIEKTPO- | AJIS IPOEKTUPOBAHUs, | POOOTOTEXHUYECKHX CH-
00OpYIOBaHUS MPOU3-  COCTABIIAET KOHKYPEHT- | CTEM JJIsl TEXHUYECKHX
BOJICTBEHHBIX M XKHJIBIX  HO-CIIOCOOHBIE BapuaH-  PELICHUH AIEKTPOCHAO-
oobekroB (I1K-4); Thl TEXHUYECKUX peIlle-  KEHHUS U 3IEKTPooOopy-

HUI SJIEKTPOCHAOKEHHS  JTOBAHUS MPOU3BOA-
U 3JIEKTPOOOOPYIOBaHUS CTBEHHBIX M KHIIBIX 00b-
IPOU3BOJICTBEHHBIX eKTOB

SKUJIBIX OOBEKTOB Brazeer uadopmareii

00 yCTpOHCTBE U MPUH-
umnax paboTsl aBTOMa-
TU3UPOBAHHBIX U pOOO-
TOTEXHUYECKUX CUCTEM
IUTSE TEXHHYECKUX pellie-
HU 2J1eKTPOCHAOKEHUS
1 DJIEKTPOOOOPYIOBAHUS
MIPOU3BOACTBEHHBIX U
KUJIBIX 00BEKTOB

[TK-4.2. O6ocHOBBIBaET
BBIOOD 11€J1€CO00Pa3HOTO
peIIeHHs AIEeKTPOCHA0-
JKEHUS U JIEKTPOOOOPY-
JIOBaHUSI IPOU3BO/I-
CTBEHHBIX M JKWJIBIX 00b-
eKT

TIK-4.3. IToarorasiusa-

eT paszerbl IPeIpo- Brnaneer cnoco6amu co-
eKTHOIT JOKyMeHTaruy  CTABJICHHA IPOCKTHOK
Ha OCHOBE THUIIOBBIX AOKYMCHTAIIMH Ha aBTO-
TEXHUYECKHX perieHuii  MarH3MPOBAHHBIC H PO-
IIEKTPOCHAGKEHNUS 1 OOTOTEXHUUYECKHUE CU-

3MEeKTpooGOpynoBanHHs  CTEMBI U TEXHMYECKUX
MPOU3BOJICTBEHHBIX U PELICHUH SIIEKTPOCHA0-

JKWIBIX 00BEKTOB KEHHS U BJIEKTPOOOODY-
JOBaHHUS TPOU3BO/I-

CTBEHHBIX U JKUJIBIX 00b-
€KTOB




2. Ileab U MeCTO JMCHHUILINHBI B CTPYKType 00pa30BaTe/IbHOI IPOrpaMMbl

Jucuumnimna «PoO0TOTEXHIKA» OTHOCUTCS K YacTH, (POPMHUPYEMO ydacTHUKAMH 00pa3oBaTelb-
HBIX OTHOILECHUH.

JucuumuinHa uzyyaercsi Ha 4 Kypce B 8 CEMECTDE.

[lenp U3ydeHus: JUCLUIUIMHBL: O3HAKOMIJIEHUE CTYJCHTOB C COBPEMEHHOIH POOOTOTEXHUKOH, (popMu-
pOBaHUE y CTYJCHTOB 3HaHHs METOJIOB IMOCTPOCHHUS U MIPOrPaMMUPOBAHUS pOOOTU3MPOBAHHBIX CUCTEM, a
TaK)Ke MPEACTaBIECHU 00 MCIIOIb30BAHUN POOOTOTEXHHUKH B chepe aBTOMATU3ALUU U AIEKTPOIHEPIETH-
KH.

3. Conep:xanue padoueil nporpaMmmbl (00beM JUCUMILIMHBI, TUINIHI U BUJbI Y4eOHbIX 3aHATHM,
y4eOHO-MeToAuYecKoe odecnevyeHne CaMOCTOATeJIbHOM padoThl 00y4aroIuXCcst)



®I'BOY BO «YOUMCKUI YHUBEPCUTET HAYKU 1 TEXHOJIOT Uii»
BUPCKHIM OUIIMAJL VY HuT
OAKVIIBTET ®U3NKU 1 MATEMATUKHU

COIEPXKXAHWUE PABOUYEH ITPOT' PAMMBbBI

TUCIUIUINHBI «POOOTOTEXHHKAY Ha 8 ceMeCTp
o4Has
(opma oOyueHus
Bun padornl O0beM THCHUILIMHEBI

O6mas Tpypoemkocth aucuuiuiniel (3ET / yacoB) 3/108
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pa0OTYy C MperoiaBaTeseM: 54.2

JIEKUUH 18

MPAKTUYECKNX/ CEMUHAPCKUX 18

71a00paTOPHBIX 18

KOHTPOJIb camocTosATenpHON padoTsl (KCP) 0

Ipyrux (TpynmoBas, HHAUBUIyalbHas KOHCY/IBTANS  WHBIC BUIBI
y4eOHOI eI TeNbHOCTH, MpeycMaTpuBaroIue padoTy 00yJarommxcs ¢

npenogaBareem) OKP 0.2
YueOHBIX YacOB Ha CaMOCTOSATEIbHYIO paboTy obydaromuxcs (CPC) 53.8
Y4eOHBIX YacOB Ha OATOTOBKY K

mud3adery (KoHTpOIIh) 0

dopMa KOHTPOJISL:
Hudzauet 8 cemecTp




Ne i/t

Tema u conepxanue

®dopma u3ydyeHus mare-
pHUAJIOB: JIEKIIUH, TPaK-
TUYECKHUE 3aHATUS, Cce-
MUHApPCKHUE 3aHATHSI, Ja-
OopaTtopHbIe paboTHI, ca-
MOCTOsITENIbHAs paboTa u
TPYITOEMKOCTH (B Hacax)

Jlex Jla6 I A3 CP
C

OcHOBHAA U JONOJI-
HUTEJIbHAS JTUTEpa-
Typa, peKoMeHayeMas
CTylIeHTaM (Homepa
U3 CITHCKA)

3amaHus 1o caMOCTO-
ATeNbHOI paboTe cTy-
JIEHTOB

dopma TeKylIero
KOHTPOJISl yCIieBae-
MOCTH (KOJUTOKBHY-
MBI, KOHTPOJILHBIC
paboThI, KOMITBIOTEP-
HBIC TECTHI U T.11.)

4 xypc

/ 8 cemectp

OcHOBBI pOOOTOTEXHUKH

1.1

BBeznenue B poOOTOTEXHUKY.

1.1. Uctopus pa3BuTUa poOOTOTEXHUKH. 1.2.
DBoJTIONHS MOHSTHS poOOoT. 1.3. 3aKoHKI po-
6ororexnuku. 1.4. Knaccuduxammuu podo-
TOB. 1.5. CoBpeMEeHHBIE TEXHOJIOTHH B POOO-
TOTEXHHUKE.

OcH. nuT-pa Ne 1
Hom. mut-pa Ne 1

Hoxnan, I'pynmosoit
OIIpocC

Hoxnan, I'pynnosoi
onpoc

1.2

Teopernyeckre 0CHOBBI pOOOTOTEXHHUKH.

2.1. OcHOBBI pOOOTOTEXHUKH, OA3UPYIOITHE-
Csl HA MEXaHUKE, AIEKTPOHHKE U HH(OpMa-
tuke. 2.2. [Tonsitue nadopmarmmu. 2.3. Ilo-
HsATue 3Hepruu. 2.4. [lonstue cucremsl. 2.5.
[Tonstue nudopmarmonHoi Mmoaenu.2.6.
[TonsiTue anropurma.

OcH. nut-pa Ne 1
Jom. mut-pa Ne 1

I'pynmoBoii onpoc,
Hoxnan

I'pynimoBoii onpoc,
Joknan

1.3

®uznyeckrne 0CHOBBI pOOOTOTEXHUKH.

3.1. Mexanuka. [TpocTeie MEXaHU3MBI U X

OcH. nut-pa Ne 1
Jom. mut-pa Ne 1

Hoxmnan, ['pynmnoBoii
OIpocC

I'pynmoBoii onpoc




npuMeHnenue. [lepegarouynpie MEXaHU3MBI.
Pa3HOBHIHOCTH pEMEHHBIX U 3yO4aThIX TIe-
penad. UepBsiuHas nepenaya u €e CBOMCTBA.
3.2. DnexTpu4ecTBO. [IBUraTenumnocTosHHO-
rotoka. [TomaroBeieiBUraremy.
3.3.IIpeoOpa3oBanue AEKTPUIECCKON IHEP-
TMU B MEXaHUYECKYI0.3.4. DIEKTPOHUKA B
pOOOTOTEXHUKE.

1.4

OCHOBBI KOHCTPYUPOBAHUS.

5.1. Koncrpykuusi. OCHOBHBIE CBOIMCTBA
KOHCTPYKLIMH NpHU ee mocTpoeHuu. 5.2. ba-
30BbI€ KOHCTPYKTOPHIB 00pa3oBaTeIbHON
pobotoTexHuke. HazBanus u Ha3HaYCHHE
neranen. 5.3. TunoBble coeqUHEHUS I€Ta-
neil. 5.4. bazoBble KOHCTPYKIIUH.

OcH. nut-pa NeNe 1,2

I'pynmoBoii onpoc

JlaGoparopnas pabo-
Ta

MobwuiibHast poOOTOTEXHUKA

2.1

Mob6unpHbIe poOO0THL. OT MPOCTOTO K CIOXK-
HOMY.

6.1. Mukpokxommnsiorep EV3. 6.2. Onucanue
Y Ha3HAYE€HUE JAaTYMKOB CTaHIAPTHOTO
Habopa LEGO Mindstorms EV3. 6.3. Oco-
OeHHOCTH PabOTHI CEpBONPUBOAOB. 6.4. AB-
TOHOMHOE MporpaMmupoBanue. 6.5. Jlemon-
CTparysi MOOUIIBHOTO poOOTa C UCTIONIb30Ba-
HueM 0a30BbIX JaTYUKOB.

OcH. nut-pa NeNe 1,2
Hom. mut-pa Ne 1

I'pyniioBoit onpoc

I'pynmosoit onpoc

2.2

AJroputMu3aIus.

7.1. I'padmaeckuii 361K TPOTrPAMMHUPOBAHUS
U pcajim3anusgd B HCM OCHOBHBIX aJITOPUTMU-

10

OcH. nut-pa NeNe 1,2
Jom. mut-pa Ne 1

I'pynmoBoii onpoc

JlaGoparopnas pabo-
Ta, [ pynmnosoii ornpoc




YECKUX KOHCTPYKILMMI:TMHEUHBIN ajro-
PHUTM,BETBIIEHUE, LIUKJI C IOCTYCIIOBUEM,
LUKJI C IPEAYCIIOBUEM H LUK CO CUETUHU-
koM. 7.2. Pa3paboTka 1 TeCTHpOBaHHE ajro-
put™OB. 7.3. Onncanue GJIOKOB aBTOHOMHO-
ro anropurma.7.4. AIropuTMsl 1 UCIIOJIHU-
TENH.

23

[IporpammupoBanue MOOUIBHBIX POOOTOB.

8.1 INonsarue nporpammsl. 8.2. O630p co-
BPEMEHHBIX CUCTEM NPOrPaMMHUPOBAHUS
MOOWIBHBIX po0OoToB. 8.3. Knaccudukarus
nporpaMmmHOro obecriedeHus. 8.4. MaTep-
¢eiic 1 0cOOEHHOCTH MPOrPaMMHPOBAHUS B
cpene EV3-G. 8.5. MnTepdetic u ocobeHHO-
CTH IIporpamMmupoBaHus B cpeae RoboLab.
8.6. UnTepdeiic 1 0cOOEHHOCTH TTporpam-
mMupoBaHus B cpee RobotC

10

OcH. nut-pa NeNe 1,2
Hom. mut-pa Ne 1

I'pynimioBoit onpoc

JlaboparopHas pabo-
Ta

24

Pemenne npukiagHbIx 3a1a4.

9.1. Aroput™ ABUKEHHUS TIO KPYTY, BIIEPE
— Ha3ajl, o KBaJ[pary U «BOCbMEPKON». 3a-
MyCK W OTJaJKa IporpamMmsL.9.2. MoOuib-
HBII pOOOTC aBTOHOMHBIM YITPABIICHUEM.
M3MeHeHune nepeaaroyHoro OTHOIIEHUS.
Tpu601.9.3. Mastauk Kanunpl. 9.4. Hc-
MOJIb30BaHUE MPOCTHIX MEXAaHU3MOB B po0o-
TOTeXHUKE. 9.5. Penienne npukiaaHbIx 3a-
Jlad ¢ TIOMOIIBIO TATYMKOB 0a30BOT0 Habopa
KOHCTPYKTOpa.9.6. Ucnonb3oBaHue qariu-
KOB MOOMJIBHOTO pOOOTa JJIsl aHAJIHM3a yCIIOo-
BUI OKpy»Karolien cpeabl. OCBEIIEHHOCTb.
IIBeT. Paccrosame. Kacanue. CriocoObI BbI-
BoJa naHHbIX. 9.7. lBeroBas nuddepeniua-

9.8

OcH. nut-pa NeNe 1,2
Jom. mut-pa Ne 1

I'pynmoBoii onpoc

JlabGoparopnas pabo-
Ta




1ust. OCOOCHHOCTH peain3aliiy [IBETOBOU
muddepeHnranum B podotoTexHuke. Po6ot
COpTUPOBIINK.9.8. BapuatuBHOE MUCIOIB30-
BaHUE JJATYUKOB JJIsl PELLICHUS 3aa4u Ipo-
XOXKACHHS JJabupuHTa. 9.9. Peanu3zanus 3a-
Jlad IBMKEHUS 110 JIMHUY B PA3JIMYHBIX MPO-
TPaMMHBIX cpenax (depHas JUHUS, I[BETHAS
JIMHUS, UHBEPCHAS JIMHUS, TIPEPHIBAIOILIASCS

JIUHUSA)
3 JuddepeHnnpoBaHHbIN 3a4eT 1 0.2
Nroro no 4 xypcy 8 cemectpy 18 18 18 |1 54
Hroro no nucuuninnze 18 18 18 1 54

10



4. DOoHJ OLIEHOYHBIX CpeaACTB MO AMCHHUIIJIHHE

4.1. IlepeyeHb KOMIETEHIIUH M HHAUKATOPOB A0CTHKEHHS KOMIIETEHIHII ¢ YKa3aHHeM COOTHEeCeH-
HBIX C HUIMHM 3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00yueHus N0 JucuuIInHe. OnucaHue KpuTepues

H HIKaJ OIICHUBAHUA pPe3yJbTaToB Oﬁy‘leﬂlflﬂ Mo AUCHHUIIJINHE.

Kon u dpopmynupoBka komrereHIun: CriocodeH MpoeKTUPOBATh CUCTEMBI AJIEKTPOCHAOKEHHS U IIEKTPO-
000pyIOBaHUs MPOU3BOACTBEHHBIX U KIIIBIX 00beKTOB (ITK-4);

Konm m naume-  Pe3ymbrars Kputepuu onieHuBanus pe3yasraroB ooyuenus ({ud3ader)
HOBAHWC WHIU-  OOYHCHUATO (Heynosne- 3 (Ymosnerso- 4 (Xopomo) 5 (Otnnano)
Katopa 10CTH-  IUCLHILINHE TBOPUTEJIBHO)  PUTEIBHO)
KCHHS KOMIIe-
TEHIIUN
[IK-4.1. BeI- Hcnonb3zyer 3HaHus HE 3uanus HeZo-  3HaHuA chop-  3HAHUS MOJTHO-
MOJIHSIET COOp U METONBI aBTO-  C(POPMHUPOBAHBI CTATOUYHO MHUPOBaHBI, HO  CThIO C(HOpPMH-
aHaJIM3 TaHHBIX MAaTU3HPOBaH- c(hOpMHUPOBAHBI, UMEIOT OT/ICTb- POBAHBI
JUISL IPOEKTUPO- | HBIX U poOOTO- HECUCTEMHBI HbIE TPOOEIIbI U
BaHUS, COCTaB- TEXHUYECKUX HETOYHOCTH
JSIET KOHKY- CUCTEM JIsI
PEHTHO- TEXHHYECKHUX
CIOCOOHBIE Ba-  PEIICHUN dJIeK-
pUAHTBI TEXHU- TPOCHAOKEHUS
YECKHUX pelie- | 3JIEKTPoo0o-
HUU JJIEKTPO-  PYAOBAaHUSA
cHaOXXeHUS 1 MTPOU3BO/I-
AIIEKTPOOOOPY- CTBEHHBIX H
JIOBAHUSI IPOU3- | KHIIBIX O0BEK-
BOJICTBEHHBIX I  TOB
HKUIBIX 00BCK- Bnaneer un- Ymenus He Ymenus He VYMeHusa B oc-  YMeHHs ITOJIHO-
ToB ¢dopmanueit 06 | cHopMHUPOBAHBI  TTOJHOCTHIO HOBHOM c(op-  CThIO ChOpMHU-
[K-4.2. OBoc. YCTpOIiCTBE U c(hopMUPOBaHbI  MUPOBAHBI pOBaHbI
MPUHIIAIIAX Pa-
HOBBIBACT BRI" 54 1p1 apromarn-
Gop nenecood- 3UPOBAHHBIX U
PA3HOTO PCIIC- )6 roTexHu-
HUA SICKIPO-  yocknx crcrem
cHaOXXeHUS U UL TeXHIe-
AIEKTPO06OpY- CKUX peLIeHUN
AOBAHHA MPOH3~ | 1 or -
BOACTBEHHBIX M oo o
JKUJTBIX OOBEKT TPOOGOPYIOBA-
HUS TPOU3BO/I-
[1K-4.3. IToaro- CTBEHHEBIX I
TaBHMBACT PA3~ | ey reix 0GBeK-
AENbL PEANPO-
€KTHOM JTOKY-
MEHTAIUK Ha Bnaneer cmo- Bnanenue Bnanenue Bnanenue Bnanenue
OCHOBE THIO- A COOaMH COCTaB- HABBIKAMU HE  HABBIKAMH HE- | HaBBIKAMH B HABBIKAMH YBe-
BLIX TexHuye-  JICHHSA IPOEKT-  CPOPMUPOBAHO YBEPEHHOE OCHOBHOM peHHoe
CKHUX pelreHmii  HOH JIOKYMEH- c(opMHUpPOBaHO

Tallku Ha aBTO-




AIEKTPOCHA0-
JKSHUS 1 JJICeK-
TpooOOpyIOBa-
HUS IPOU3BOJI-
CTBCHHBIX U
JKUJIBIX 00BEK-
TOB

MaTU3UPOBaH-
HBIE ¥ po0OTO-
TEXHUYECKHE
CHCTEMBI JIJIS
TEXHUYECKHX
PELIEHHI JJIeK-
TPOCHAOXKECHHS
1 3IIEKTPO000-
pyIOBaHUs
IPOU3BO/I-
CTBEHHBIX H
KHUJIBIX 00BEK-
TOB

Kpurepusimu oneHuBaHMs SBISAIOTCS Oailiibl, KOTOPHIE BBICTABISAIOTCS 3@ BHbI JIEATEIBHOCTH
(oLeHOYHBIE CPEACTBA) IO UTOTaM M3Y4YEHMsI MOAYJIEH (pa3ienoB QUCIUIUIMHBI), IEPEUUCICHHBIX B peil-
TUHT-IUIAHE JUCLMILIMHBL. basuibl, BbICTaBiIsieMble 3a KOHKPETHBIE BHJbl JESITEIBHOCTH MPEICTaBICHBI
HUKE.

4.2. TunoBble KOHTPOJIbHbIE 32]aHUS WIH MHbIe MaTepHaJbl, HeOOXOAMMbIe 1JIsl OLlEHUBAHUS pe-
3yJIbTATOB 00y4eHUsl M0 JUCIUIIUHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa3oBaTe/bHOI MPo-
rpaMMe HHIHKATOPAMHU AOCTH:KEHHs KoMmeTeHUHil. MeToan4eckue MarepuaJibl, onpeneasoiume

Nnpoueaypsl OLleHUBAHNUS Pe3yJIbTATOB 00y4eHHs 10 AUCHHUILINHE.

Kon 1 HauMeHoBaHuEe WHIUKATO-
pa TOCTUKEHUS KOMIIETEHIIUN

Pesynbrarsl 00y4eHus 10 TUCIIH-
ILUINHE

OuieHOYHBIE CPEeICTBA

[1K-4.1. Beimonusier cOop u aHa-
JM3 JAHHBIX IS TIPOEKTHPOBA-
HUSI, COCTaBJIsIeT KOHKYPEHTHO-
CIIOCOOHBIC BApHAHTHI TEXHUYE-
CKUX PELICHHUH 3eKTpocHadke-
HUS U JIEKTPOOOOPYIOBaHUS
IPOM3BOJICTBEHHBIX U KHIIBIX
00BEKTOB

[1K-4.2. O60ocHOBBIBaET BEIOOP
1eJ1ecO00Pa3HOTO PEIICHUS AIIEK-
TPOCHAOXKEHHUSI U IIIEKTPOOOOPY-
JIOBaHUSI IPOU3BOJICTBCHHBIX U
JKUJIBIX OOBEKT

I1K-4.3. [TogroraBnuBaet pasze-
JIbI IPEATIPOEKTHON JOKyMEHTa-
I Ha OCHOBE THITOBBIX TEXHU-
YECKUX PEUICHUH IMEKTPOCHA0-
JKEHUS U JIEKTPOOOOPYIOBaHUS
MIPOU3BOICTBEHHBIX U HKHUIIBIX
00BEKTOB

I/ICHOHB?)yeT METOAbI aBTOMATH-
3UPOBaHHBIX U pOOOTOTEXHUYE-
CKHUX CUCTEM IJId TCXHHUYCCKUX
pelIeHui AIEeKTPOCHAOKEHHS 1
AIEKTPOOOOPYIOBAHUS TIPOU3-
BOJICTBEHHBIX M )KHIIBIX O0BEKTOB

Hoxnan, JTJaboparopnas pabora

Brnaneer undopmanueit 06
YCTPOWCTBE U MPHHIMIIAX PaOOTHI
ABTOMaTU3UPOBAHHBIX U POOOTO-
TEXHUYECKUX CUCTEM JJIs TEXHU-
YEeCKHX PELICHUI AIEKTPOCHA0-
KEHHS ¥ IIEKTPOOOOPYIOBaHUS
IPOM3BOJICTBEHHBIX U JKIIIBIX
00BEKTOB

Hoxnan, JJaboparophas pabota,
I'pynmoBoii onpoc

Brnaneer ciocobamu cocrasie-
HUS IPOEKTHOM JOKYMEHTAIUH
Ha aBTOMaTU3MPOBaHHbBIE U POOO-
TOTEXHUYECKHE CUCTEMBI 1JIs
TEXHUYECKUX PEIICHUU DIEKTPO-
CHaOXXEHHMSI B 3JIEKTPOOOOPYIO-
BaHMsI TPOU3BOJICTBEHHBIX U JKH-
JIBIX 0OBEKTOB

JlaGoparopHas pabota




Kputepusimu orieHHBaHUs IPH MOIYTbHO-PEUTUHTOBON CHCTEME SIBIISIOTCS Oajlibl, KOTOPBIE BBI-
CTaBJISIIOTCSI TIPENOIABATEIIEM 32 BUBI ACSITEIBHOCTH (OIICHOYHBIC CPEJICTBA) 110 UTOTAM U3YYCHHS MOIY-
Heﬁ (paB,Z[eJIOB I[I/ICI_[I/IHJII/IHBI), Hepe‘II/ICHeHHbIX B peﬁTHHF-HHaHG AUCHHUITIIINHBI

Ixanel oIleHUBaHUA:

I'pynnoBoii onpoc

[lepeunciure OCHOBHBIE 3JIEMEHTHI POTPAMMHOIO OJI0Ka.
Onuimre TpUHIUI COOPKU MPOTrPaMMBbI U3 OJIOKOB.
Urto Takoe mapaenbHas MoCIeI0BaTeIbHOCTh 0J10KOB?
Omnummre cnocoOs! cBsi3u Moayias EV3 ¢ KoMmbloTepoMm.
JlaiiTe onrcaHue CTpaHMIIbI allapaTHbIX CPEICTB.
Onummre BEIOOpP MOPTOB TSI TATYUKOB U MOTOPOB.
[lepeuncnure TUMBI IIUH AAHHBIX.
[lepeuncnure TUIBI UCTIONH3YEMBIX JAHHBIX.
[Tepeuncnure pexxuMbl paObOTHI cpeHero (60IBIIOro) MOTOpA.
. [lepeuricnuTe BapuaHThl OCTAHOBKU MOTOPA.
. Kakas cymectByer cBS3b MeX Ay IOKa3aTejaeM MOILIHOCTH U HalpaBieHHEM BpalleHus MoTopa?
. Pacckaxwute 0 BBOJaX MOTOpA U UX JIOMMYCTUMBIX 3HAUCHUSX.
. Haznauenue 65oka «PyneBoe yrpaBieHue».
. Onummre padoty BBoga «PyneBoe ympaBieHUe».
. Haznauenue 65oka «He3zaBucumoe yrpapieHne MOTOPaAMU».
. HazHaueHue u BO3MOXKHOCTH O710Ka «DKpaH».
. Onumure paboty 6510ka « IKpaH» B TEKCTOBOM PEKHME.
. Onumure paboty 610Kka «KpaH» B PeKUME PUCOBAHUS JIUHUH.
. Onumure padoty Onoka «KpaH» B peKMME PUCOBAaHUS Kpyra.
. Onummre padoty Oioka «IKpaH» B PEKUME PUCOBAHUS MPSIMOYTOJILHUKA.
. Bocripou3sBenenue 3BykoB monysiem EV3.
. Pe>xxuMbl paboThl MHPPAKPACHOTO JaTYHKA.
. Onumure AUCTAaHIIMOHHOE yIpaBjieHHe poOOTOM C MOMOIIbI0 HHPPAKPACHOTO MasiKa.
. HazHaueHue u pexxumbl pabOTHI 1aTYMKA CBETA.
. HazHauenue u pexumbl paboThl O10Ka JaTYMKa BpaleHUs] MOTOpa.
. HazHaueHue u pexumbl pabOTHI 1aTYMKa KacaHUs.
. Haznauenue u pexxumbl paboThl O10Ka TaiiMepa.
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Metonnuueckre MarepHuabl, ONpeaeIsiole MPoLeaypy OLlEHUBaHUs IPYMIIOBOTO OIpoca

YCTHBIN, MUCbMEHHBIH (B TOM YHCIie ONUI-0MPOC) YCTHBIE OIPOCH! POBOAATCS BO BpeMs MPAKTUYECKUX
3aHATUH (M BO3MOXHBI IIPU MPOBEJCHNUN 3a4eTa B KaU€CTBE JIOMOJIHUTEIBHOIO UCIIBITaHUS IPU HEAOCTA-
TOYHOCTH PE3yJIbTaToOB TECTHPOBaHUs.) Bompocs! ompoca He JOKHBI BBIXOIUTH 32 PaMKH 0OBSBICHHON
IUIsL JAHHOTO 3aHSATHSI TEMbl. YCTHBIE ONPOCHI HEOOXOAMMO CTPOUTH TaK, YTOOBI BOBJIEUb B TEMY 00CYXk-
JICHUSI MAaKCUMAJIbHOE KOJTMYECTBO 00YJarOIUXCs B TPYIIIE, IPOBOAUTH MApaJUIETH C yXKe PO 1eHHBIM
y4eOHBIM MaTepHalIoM JAHHOM JUCLHUIUIMHBI U CMEXHBIMH KypCaMH, HaXOJUTh ylauHble IPUMEPHI U3 CO-
BPEMEHHOM! JAEHCTBUTENLHOCTH, YTO YBEINYUBACT 3(P(PEeKTUBHOCTH YCBOCHHS MaTepHasia Ha acCOIHalln-
aX.OCHOBHBIE BOIIPOCHI /JIs1 YCTHOTO ONPOCA JJOBOJSATCS 10 CBEACHUS CTYAECHTOB Ha MPEAbIIYyILIEM TPaK-
TU4YeCcKOM 3aHATHH.[IuCbMEHHBIE ONPOCHI MO3BOJISIOT IPOBEPUTH YPOBEHB MOATOTOBKU K IPAKTUYECKOMY
3aHATHUIO BCEX 00y4aroIMXcs B ITPYIIE, IPU ATOM OCTABJISASA JOCTATOYHO Y4€OHOr0 BpEMEHH JIs1 MHBIX
(bopM Iearornyeckoil 1esTeIbHOCTH B paMKax JaHHOTo 3aHATH. [IMcbMeHHBIN onpoc mpoBoauTcs 0e3
HNPEAYIPEXIAEHUS, YTO CTUMYIIUPYET 00yJaroIUXCsl K CHCTEMAaTHUeCKON MOATOTOBKE K 3aHATHAM. Bompo-
CBI 17151 OJIMII- OTIpOCa FOTOBSTCS 3apaHee, GOPMYIUPYIOTCS y3KO0, 1a0bl 00yyaromuiicss UMen 0ObEKTHUB-
HYIO BO3MOXHOCTb ITOJIHOLIEHHO €r0 OCBETUTH 3a OTBEJICHHOE BpeMs, HanpuMep (HopMoi MUCbMEHHOTO
orpoca MOXeT ObITh TepMuUHONOTHYeCKui AUKTaHT (10-15 mMuH.).IIpu omieHKe ONPOCOB aHANU3Y MOJIJIe-



KHUT TOYHOCTH (POPMYIUPOBOK, CBI3ZHOCThH U3TIOKEHUS MaTepraia, 000CHOBAaHHOCTh CYXICHHIA, OTIOpa Ha
TEKCTOBBIN MaTepua.

Pexomenianum no oneHMBaHMIO (YCTHBIH, MUCbMEHHBbIH, «0JIUI-0MPOC)») 0TBETOB cTYIeHTOBC I1e-
JIBI0 KOHTPOJISL ¥ TIOATOTOBKH CTYACHTOB K M3YUYEHUIO HOBOM TeMbI BHaYaJle KaX/10M MPaKTUYECKOrO 3aHs-
THUS TIPETIO/IaBaTeNIeM MTPOBOIUTCS MHANBUIYAIBHBIN I PPOHTATBHBIN YCTHBINA OMPOC, MUCHMEHHBIH
WM OJIML-OTIPOC T10 BBIMOJIHEHHBIM 33/IaHUSAM Mpeaplyiiei TeMbl. OuenKa «5» cTaBUTCS, €CIH CTYICHT:
1) MOHO U apryMEHTUPOBAHHO OTBEUYAET IO COACPKAHUIO 3aJaHUs; 2) OOHAPYKMBAET TOHUMAHUE MaTe-
puana, MoXeT 000CHOBAaTh CBOM CY)KJIEHUS, MOKET IPUMEHUTD 3HAHUA Ha MPAKTHUKE, IPUBECTH HEO00XO-
JUMbIE IPUMEPBI HE TOIBKO TI0 YUeOHHKY, HO U CAMOCTOSTENILHO COCTaBICHHBIC; 3) U3llaraeT Marepual
MOCJIEZIOBATENILHO U MPaBUiIbHO.OQUeHKa «4» CTaBUTCS, €CIIH CTYACHT JaeT OTBET, YAOBICTBOPSIOLIUI
TeM ke TpeOOBaHUIM, UTO U AJIS OLIEHKH «5», HO AOMYyCKaeT 1-2 omuOKu, KOTOPBIE CaM K€ UCTIPaBIs-
eT.OneHka «3» CTaBUTCS, €CIIU CTYIEHT OOHApYKUBAET 3HAHNE U TOHUMaHUE OCHOBHBIX MOJIO0KEHUN
JAHHOTO 3aJlaHusl, HO: 1) u31araeT MaTepuai HeTOIHO U IOMYCKaeT HETOYHOCTH B ONIPEICIICHUH TOHITHIA
iy GOpPMYIUPOBKE TTPaBUII; 2) HE YMEET TOCTATOYHO MTYOOKO U JIOKa3aTeIbHO 000CHOBATH CBOM CYXKJIE-
HUS ¥ TIPUBECTH CBOM MPUMEPHI; 3) M3JIaraeT MaTeprall HEMOCIeA0BaTeIbHO U JJOMYCKAET OIMIHO0-
k1.OueHKa «2)» CTaBUTCS, €CIM CTYACHT 0OHAPYKUBAET HE3HAHNE OTBETa Ha COOTBETCTBYIOLIEE 3aJaHHeE,
JIOTTyCKaeT OMHOKH B POPMYITUPOBKE OMPEICIICHUI U TPaBUJI, HUCKAXKAIOIINE UX CMBICH, OECTIOPSI0YHO U
HEyBEepeHHO u3naraet marepuan. OneHka «2» 0TMe4yaeT TaKhe HEJOCTATKU B MOJTOTOBKE CTY/IEHTa, KOTO-
pBI€ SBISIOTCS CEPbE3HBIM MPEMATCTBUEM K YCIIECITHOMY OBJIAJICHUIO TTOCIEAYIOIUM MaTepPHAIIOM.

JlaGoparopHnasi paéora

JNlaGopaTopHasn pabdota Ne1

3HakoMmcTBO co cpenou paspadbotkn LEGO MINDSTORMS EV3.
KoHcTpyupoBaHue 6azoBou mogenu poborta

KpaTkue TeopeTuyeckue ceegeHus

Pobor - aBTOMaTnyeckoe ycTpolcTBO, CO3JaHHOE 10 MPUHIUITY KUBOTO opranusma. JleiicTBys o 3apa-
Hee 3aJI0)KEHHOH MporpamMme U moiryyasi UHGOpMaIMIo 0 BHEIIHEM MHUpE OT JaTYMKOB(aHAJIOTOB OPraHOB
YYBCTB HUBBIX OPIraHU3MOB), pOOOT CAMOCTOATEIHLHO OCYIIECTRIISIET TPOU3BOACTBEHHBIE M MHBIE OTIepa-
1IUH, OOBIYHO BBITIOTHSIEMbBIC Y€TOBEKOM (JIMOO KMBOTHBIMHU). [1pu 3TOM poOOT MOKET UMETH CBSI3b KaK C
ornepaTopoM (Moxy4yarb OT HEro KOMaH/Ibl), TaK U IeWCTBOBATH aBTOHOMHO.
KonTpoaJep - 370 yCTpoHCTBO yrnpaBieHHs] U KOHTPOJIS MPOLECCaMU CUCTEMBI, B KOTOPOW OH YCTaHOB-
neH. KonTpoiep nmpeobpasyeTr Koj B YIIPABIISIONINE CUTHAIBI U BBIIaeT Ha BHENIHUE ycTporicTBa. C
BHEUIHUX YCTPOMCTB OH MOJYyYaeT JaHHbIE O pabOUUX MPOIIECcCcax U YCIOBUIX OKPYKaIOILIEH Cpeabl, C
MTOMOIIBIO Y€T0 CIIOCOOEH CaMOCTOSATEIFHO KOHTPOIHPOBATh HEKOTOPHIC IEHCTBUS CHCTEMBI.
Monyas EV3- 310 nporpaMmMupyeMblii HHTEUIEKTYaIbHBIA KOHTPOJUIEP, KOTOPBIM KOHTPOJIUPYET U
YIPABISET JaTYMKAMU U MOTOpPaMH.
Texnnuyeckue xapakrepuctuku moayiast EV3:

e [Iponeccop — ARMY;
FLASH namsars — 16 mera0aiir;
OneparuBHas namMaTe — 64 Meradair;
OnepannonHas cucreMa — Linux;
Crort pacuupenus SD;
USB 2.0 (mognep>xxusaer USB Host, To ecTh MOKHO
noakrounTh K WiFi);

e Bluetooth 2.1;

e 4 noprta Ha BXOA U 4 opTa Ha BBIXO;

e JluHaMUuK.



[TporpammupoBanue Ha KoHTpoiuiepe EV3 mo3BoiuT Jierko u ObICTPO OCBOUTH 3TAIbl COCTABICHUS MPO-
TpaMM | T€CTOB JJIsl poOoTa Onaromapst mpocToMy HHTEp(]ECcy U TOTOBBIM MTPOTPaMMHBIM OJI0KaM (KOM-
TIOHEHTaM).

Bosb110it MOTOP- 3TO MOILHBIA MOTOP, KOTOPBIA UMEET BCTPOCHHBIN TaTYMK BPALIEHUS C pa3pelIeHUEM
1 rpagyc /uist TOYHOTO KOHTPOJIS.

JlaT4uK uBeTa - 3T0 UPPOBOI1 TaTUMK, KOTOPBIM MOXKET ONpPEAENATh LIBET U SIPKOCTH CBETA, IIOCTY-
IIaromuc B H€6OHBI_HO€ OKOIIIKO Ha HHHGBOﬁ HJacTH Aar4dukKa.

I'upockonuyeckuii 1aTYMK- 3TO MUPPOBOH JATUNK, KOTOPBIM OOHAPYKHBAET BpaIlaTeIbHOE IBHKCHUE
BOKPYT OJTHOM OCH.

JlaT4uK KacaHMs - 9TO aHAJIOTOBBIN JaTYUK, KOTOPBIA MOXKET OMpPENesiTh, KOTJla KpacHasi KHOIKA HaXa-
Ta, a KOrjaa OTHYILEHA.

YabTpa3ByKOBOM JaTUYMK- 3TO IUPPOBOH JATUYNK, KOTOPBIA OMPENEIsIeT PACCTOSHUE IO HAXOSAIIETOCS
nepes HUM 00beKTa.

3aganue Ha JJabopaTopHyI0 padory:

1. Heas B 03HakomiieHnu co cpenoit pazpadborkn LEGO MINDSTORMS Education EV3 u moxynem

EV3.

PaccMmoTpeTh 1 M3yduTh JaTYMKU M KOHTPOJIIEPHI.

[Tocne 3HaKOMCTBA € IPEIMETOM COOpaTh 6a30BYIO MOJIENb POOOTA.

[Tocne cOOpKM POTECTUPOBATH BCTPOCHHYIO MTPOTPaMMY.

YeranoButs [10 LEGO MINDSTORMS Education EV3. Ilopsiiok BbInoTHEeHHS J1a00paTop-

HOI1 padoThI:

1. s 3nakomctBa ¢ podorom EV3 u ero nporpammuoii cpenoit pazpadorku LEGO
MINDSTORMS Education EV3, otkpeite PDF-daiin «PykoBoncTBo mosib30Baresis» 1 BHUMAa-
TEJIBHO MPOYUTATh €T0.

2. C ucnonb3oBaHueM «PyKoBOJCTBA MMOIH30BATENS» CTYAECHTHI U3y4aloT JaTYMKU U KOHTPOJLIe-
pBI

3. CryaeHTsl pa30MBarOTCS HA TPYIIIHI IO YE€THIPE YETOBEKA U BBIMIOIHAIOT COOpKY podoTa. bazo-
Basi MOJIENIb POOOTa COJEPKUT 4 OCHOBHBIX JIAaTUMKA: YIBTPA3BYKOBOW JAaTYWK, JAaTYMK Kaca-
HUS, IaT4YMK 1IBeTa U rupockoll. [lepeasmxenre podora OyAeT OCyIIECTBISTHCS MPU TOMOIIU
JBYX OOJIBIINX MOTOPOB. PYKOBOJICTBO 1O COOpKE MPEACTABICHO B paclie4aTaHHOM ITOCOOHH
o coopke Lego Mindstorms Education.

4. Jlng nmpoBepKH MPaBUIBHOCTH COOPAHHOTO POOOTA MBI 3aITyCTUM BCTPOEHHYIO IIPOTpaMMy, KO-
TOpasi COXpaHeHa Ha KOHTposiepe. J[Jis 3Toro BKIrouaeM KOHTPOJUIEP 3aKaTUEM LIEHTpaIbHON

kHOmKH. [Tocnie BKITIOUEeHHS BRICBEUMBACTCS OCHOBHOE MEHIO KOHTPOJUIEpa, M300paKeHHOE Ha
Puc. 1.

P

Puc. 1. OcHoBHOe MeHIo KoTponnepa

3axoauM B COXpaHEHHbIE TOKYMEHTHI Puc. 2.

Puc. 2. CoxpaHeHHble AOKYMEHTbI

OrtkpeiBaeM nanky BrkProg SAVE u otkpsiBaeMm ¢aitt Demo Puc. 3 u nporpaMma 3amyckaercs.

Puc. 3. CoxpaHeHHast nporpamma

[Tocne yero po6oT HaunHaeT nBxkeHHe. Eciu po6oT coOpaH npaBuiIbHO U BCE TaTYUKH C MOTOPaMH MO~
KITFOYCHBI BEPHO, POOOT BBITIOTHUT JIEHCTBUE THUIIA: TTPOE3]T MIPSIMO-PAa3BOPOT-IIPOE3]T MPSIMOOCTAHOBKA.



5. Ans yeranoBku [10 LEGO MINDSTORMS Education EV3 otkpbiBaem nanky Lego u 3amyckaem
¢aitn LME-EV3-WIN32RU-01-01-full-setup. ITocne ycranoBku 3anyckaem aiin LMEEV3-DEP-
WIN32-RU-01-00-full-setup. Ilepesarpyxaem kommnstorep. [locie yero nporpamma ycnemHo yCTaHOB-
JIeHa.

KoHTponbHble BOnpochbl

Uro Takoe pobot?

Urto Takoe KoHTpoJLIep?

Urto takoe monysnbp EV3?

Crnioco6s1 paboTsl ¢ Mmogynem EV3?

Kakue ocHOBHBIC TaTYMKHU UCIIONB3YIOTCS B 0a30BOM MOEH?

B kakue nopThl MOAKIIOYAKOTCS MOTOPBI, @ B KaKue AaT4uKu B moayie EV3?
Yro Takoe maTyuK 1sera’?

UYro Takoe ynbTpa3ByKOBOM JaTuuK?

Uto Takoe rupOCKONMYECKUI AaTYUK?

—

A N A A

JNlaGopaTopHasa pabota Ne2

MporpammMupoBaHue poboTa ¢ UCNonNb3oBaHUEM KOHTponnepa

KpaTkune Teopetnyeckme ceefeHus

BoJib110ii MOTOP- 5TO MOLIHBIN MOTOP, KOTOPBIM UMEET BCTPOCHHBINM TaTYMK BPALICHUS C pa3pelICHUEM
1 rpamyc U1 TOYHOTO KOHTPOJIA.

JlaTuMk uBeTa - 3T0 UU(POBOI JaTUUK, KOTOPBIH MOXKET ONPEAETATh LBET MU SIPKOCTh CBETA, MOCTY-
naromye B HeOOJbIIOE OKOIIKO Ha JIMLEBOM YacTH JaTYMKa.

I'mpockonuyeckuii AaTYUK - 3TO HU(POBOM JaTUMK, KOTOPBI OOHAPYKHUBAET BpaIllaTeIbHOE ABHKCHHE
BOKPYT OJTHOM OCH.

JlaTYuK KacaHMs - 9TO aHAJIOTOBBIA JaTYMK, KOTOPBIA MOYKET ONPENENISITh, KOTJIa KpacHasi KHOIIKA HaXka-
Ta, a KOTAa OTIIYILICHA.

YabTpa3ByKOBOIi 1aTYMK- 3TO HU(PPOBON AATUMK, KOTOPBIH OMpeAessieT pacCTOsHUE 10 HAXOAALIETOCs
repea HUM OObEKTa.

JIaHHBIN YPOK HAY4UT MPOTrPaMMHUPOBATh poOOTa, UCTIONIB3Ya KOHTposiep. [Ipu momou cocraBieHus
MPOCTBIX MIPOTPAMM YIIpaBIeHUs POOOTOM, MOKHO TIOJTYYHUTh 0a30BbI€ 3HAHUS U HABBIKUA PaObOTHI ¢ pobo-
ToM. [IporpamMmmupoBanre Ha KOHTPOJUIEPE CETOHS SBIISIETCS OAHUM M3 HEOOXOIMMBIX YMEHHI B paboTre
C poOOTU3UPOBAaHHBIMH CUCTEMAMH, T.K. [IOUTH BCE COBPEMEHHBIE KOHTPOJIJIEPHI UMEIOT (DYHKIIUIO BHYT-
PEHHET0 MPOrpaMMHUPOBaHUs €3 MOAKIIOUCHHUS K KOMIIBIOTEepY oreparopa/pa3padoruuka. [IporpamMmmu-
pOBaHUE Ha KOHTPOJUIEPE MO3BOJISIET OBICTPO CO3/1aBaTh yNPABIAIOLINE IPOTPaAMMBbI, YCTPaHITh HEN0-
CTaTKU ¥ cOOU CHCTEMBI, a TAaKXkKe, COOMpPaTh OCHOBHYIO MH(OPMALIHIO HEMOCPEICTBEHHO C CAMOTO KOH-
TpoJuiepa. DTO MO3BOJISAET YMEHBIINUTE BPEMS PEAKIIMK HA IIOJIOMKY, IOBBICUTH IPOU3BOAUTEIBHOCTD U
KauecTBO pabOYMX MPOIIECCOB.

3apaHue Ne1. [iBmxeHue No 3afaHHOWN TPaeKTopum

Lless ganHOTO MpUMEpa B 331aHUU poOOTY yciaoBuUs ABIKeHUA. [lepemeniaercs poOOT MpH MOMOIIU
IBYX OOJIBLIMX CEPBOMOTOPOB. YIpaBiIeHHE MOTOPAMHU MTPOU3BOAUTCS MPH MOMOIIY KOHTPOJIEpa, K KO-
TOPOMY OHH TTOJICOSAMHEHBI TPY TTOMOIITY Kabenei B mopTsl Beixoaa B u C. I1pu moMoru Takoro mpume-
pa JIeTKO OCBOUTH MPHUHIIUII CO3/[aHUSI AJITOPUTMOB IO YIIPABJICHUIO IBHKEHHUEM po0oTa.

O611yto mporpamMmy CTYIEHTHI BBIIIOJIHAIOT B TPYINaXx M0 JABa YyeJloBeKa Ha oAuH poOoT. CaMocToATe b-
HadA pa60Ta BBITOJIHACTCA KaXXAbIM HHAWBUIYAJIBHO.



IIporpamma. /IBuskeHue po6oTa mo 3aJaHHOI TPAEeKTOPHH 337aTh pOOOTY TPACKTOPHIO JBUKCHUS B

BUJIE BpalCHUs HA 36008

TEUEHHE 2-yX CEKYH]I.

BoinoJsiHenue.

[Ipexxae ueM npUCTYyNUTh K MPOrpaMMHUPOBAHHIO, HEOOXOIMMO BKJIIOUUTH KOHTPOJUIEP, HAaXaB LIEHTPalb-
HYIO0 KHOIIKY Ha naHenu Puc. 1.

Puc. 1. Kontponnep

Hanee 3axonum B «IIpunoxenus monyiaem» , u Beioupaem Brick Program Puc. 2.

Puc. 2. OKHO ynpaBrieHUsi KOHTPOSIepoMm

[Tocne "yero oTKphIBaeTCs IIIaBHOE OKHO Harel Oyaymieit mporpamMmsl Puc. 3. Jlro6ast HaganpHas Ipo-
rpamma yxe uMeet JBa 0noka: 65ok «Havano» mporpaMmsl u 010k «L{ukim».

Puc. 3. OkHO 3anycka

Bce HeoOxonumble nporpaMMHbIe OJIOKH HAXOAATCS BO BCIUIBIBAIOLEM OKHE, ITPU HAXKaTHUH Ha BEPXHIOO
KHOIIKY ITaHeIu KoHTposuiepa Puc. 4.

Puc. 4. MeH0 nporpamMMHbIX 6510KOB

Jlnst Haiel 3agaql HaM HE0OXOMMO BBIOpaTh OJI0K paboThl ABYX O0ibIINX MOTOPOB Puc. 5.

Puc. 5. Bnok pa6oTbl ABYyX 60MbLWINX MOTOPOB

[Tocre yero oH MOSIBISIETCS] B IpOrpaMMe MEXIY JBYX OCHOBHBIX OJIOKOB Puc. 6.

Puc. 6. OkHO nporpamMmmbl

HaxaB Ha leHTpaJbHYIO KHOIKY ITaHEIH KOHTPOJJIepa, Mbl BEIOMpaeM KOH(UTYpallui TaHHOTO OJIoKa:
HaIPAaBJICHUE IBH)KEHUS U ITOPTHI BBIBOJA, K KOTOPBIM ITOJCOECIUHEHBI MOTOPEI. B Hamewm cirydae Hanpas-
JICHUE JABMKEHHs OyeT KpyTroBbIM, a mopThl BeiBoga B u C Puc. 7.

Puc. 7. YcTtaHOBKa KpyroBoro aBuxeHusi po6ora

Bbixoaum u3 HacTpoek 6J10Ka ABMXKEHHSI OOJIBIINX MOTOPOB HAKaTHEM Ha MPaByI0 KHOMKY MaHEeTH KOH-
TpoJuIepa.

Jlanee HeoOXOAMMO 3aJaTh BpeMs, Ha MPOTSHKEHHH KOTOPOTo OyJeT MPOUCXOAUTH JABMKEeHHE poboTa. 3a-
XOIMM B MEHIO ITPOrpaMMHBIX OJIOKOB Ha)KaTHEM Ha BEPXHIOIO KHONKY Ha AHENN KOHTposiepa. Beion-

paem 610k «Bpemsi» Puc. 8.



Puc. 8. Bnok «Bpemsi» B MeHI0 nNepeyvHsi NporpaMMHbIX 6/10KOB

[Tocne yero oH nmosBuseTcs B Hamei nporpamme Puc. 9. 3axoaum B HacTpoliku 610ka «Bpemsi» HaxkaTu-
€M Ha cpeqHIor0 KHOTIKY. [1o ymomuanuto crout Bpems 02.00 cek., 4To HEOOXOAUMO JIJIsl HAIISH 3aauu.
[Ipu sxenanuu BpeMst MOXKHO MEHSITh KHOITKAMHM ITaHENI KOHTPOJLIepa.

Puc. 9. YcTtaHoBKa 3HaYeHun 6noka «Bpemsa»

Hama nmporpamma rotosa. Bo3Bpaiaemcst B Hauaao mporpaMMbl U BeiOupaeM 010k 3amycka Puc. 10.
Puc. 10. biok 3anmycka nporpamMMblI

PoOoT BBINONHSET BCE 3a1aHHBIC YCIIOBUSI.

BapuaHTbI Ans camocTosiTenlbHOW paboThbl

Bapuant Nel.

3agate poOOTY IBMIKEHHUE TUIIA: Bepen | CeK.-MoBOPOT HapaBo 1 cek.-oCTaHOBKa.
Bapuant Ne2.

3agare poOOTY IBMIKEHHUE TUIIA: BIepen 2 CeK.-pa3BopoT 1 cek. —Hazaxa lcek.

Bapuant Ne3.

3anare poboTy nBMKEHHUE TUMA: Brepen 1 cek.-pa3Boport | cek.-Ha3an 1 cek.-pa3zBopor 1 cek.
Bapuant Ne4.

3anare poOOTY IBMKEHHUE TUIIA: Ha3ax | CeK.-MOBOPOT HaJeBO | cek.-Bmepen 2 cek.
Bapuant NeS.

3anare poOOTY IBMKEHHUE TUIIA: pa3BOPOT | cek.-Brepen 2 CeK.-MoBOPOT Harpaso 1 cek.
Bapuant Ne6.

3anare pobOTY ABMIKEHHUE TUTIA: BIiepen 2 ceK.-pa3BopoT 1 cek.-Hazan 1 cek.

3apaHue Ne2. PaboTta ¢ ynbTpa3ByKOBbIM AAaTYUKOM

Llesb 3aki0daeTcst B OCBOGHUH 3Tama MporpaMMHUPOBaHUS YABTPa3BYKOBOTO JlaTylKa poOoTa. YibTpa-
3BYKOBOM JaTYMK MO3BOJISIET ONPEACIATH PACIIONOKEHHE IIPEIMETOB B IPOCTPAHCTBE M U3MEPATH PACCTO-
SHUSA 10 HUX. Y1bmpa3eykoeoii damuuk pacCTOSHUS ONPEACIsieT PAaCCTOsHUE 10 00bEKTa, U3MEpSIst Bpe-
Ms OTOOpaKEeHUs 3ByKOBOM BOJIHBI OT 00BEKTA.

OOm1yro mporpaMMy CTYAEHTHI BBIIOIHSIOT B TPYMIIAX 10 J{Ba YeJI0BeKa Ha OuH poOoT. CaMoCTOsTENb-
Hasi paboTa BBIMOIHSACTCS KaXKAbIM UHIUBHYaJIbHO.

Mporpamma. [lo6aBneHue ynbTPa3ByKOBOro gatymka u pabora ¢ HUM

P060T ABUT'AaCTCs B HpHMOM HaHpaBHeHI/II/I 0 TeX HOp, IIOKa Ha nyTu HC BO3HUKHCT HpeHHTCTBI/Ie B BUJIC
m000r0 TIpeIMeTa, B HallleM CiTydae 3TO IBETHOM KBajapar. PoOoT moimkeH octaHOBUTHCA 3a 30 cM. 110
3TOTrO MpEAMETA.

Boinosnenue.

[TporpamMma OyaeT coCTosATh U3 HECKOIbKUX O10KoB. [l Hadana 3axonum B «[IpuiioskeHus MO 1
BeIOMpaeM Brick Program.



Co3maem HOBYIO IporpaMMy. B mporpamme 3axo M B MEHIO IEpEYHsI IPOrPaMMHBIX OJIOKOB Ha)KaTHEM
Ha BEPXHIOI0 KHOIIKY Ha MaHeJn KOHTpoJuiepa. BeiOupaem 00k ynpapiaeHus JBUXKEHUEM JBYX OOJIBIINX
MoTOpoB. B HacTpoiike 6110Kka 1BHKEHUE BBIOMpaeM B psiMoM HanpasieHuu. [loptsl BeiBoga B u C Puc.
I1.

Puc. 11. bnok motopoB

Janee noGasnsieM OJIOK yIBTPa3ByKOBOTO AaTyhka. B HacTpoiikax O/0ka yka3bplBaeM pacCTOSTHUE 10
npeaMeTa, KoTopoe HeoOxonumo i1t Hamero ycioBus. OHo coctasiseT 30 cMm. [Topt Bxoga Ne4.
Hacrpoiiku 61oka npencrasiensl Ha Puc. 12.

Puc. 12. Brnok ynsTpa3ByKoBOro gatymka

Hanee, nyst TOro, YTO0BI HAIll POOOT OCTAHOBHIICS, HEOOXOAMMO TOOABUTH €III€ OMUH OJIOK JIJIsl yIpaBiie-
HUs OONMBIIMMHU MOTOpaMu. B HacTpoiike 6510ka B HarpaBiIeHUH JBMKEHHS BEIOWpaeM 3HaK OCTaHOBKHU
Puc. 13. IToptsi Beixona B u C.

Puc. 13. bnok motopoB

OO6mmit BuJ mporpaMMbl TipeicTaBiieH Ha Puc. 14.

Puc. 14. O01mumii BuJ nporpamMmmbl

BapuaHTbl 4nNA caMocToATeNNIbHOWN paboThbl

Bapuant Nel.

3anare poOOTY IBMIKEHUE TUIIA: BIEpE, MOKAa He OOHAPYXHUT MpeaMeT Ha paccTosHuu 110 30 cM.-
OCTaHOBMTCA-TIOBOPOT Hanpaso 1 cek.

Bapuant Ne2.

3anare poOOTY IBMKEHUE TUIIA: pa3BOPOT | cek.-Brepen, Moka He OOHApYKUT MPEIMET Ha paCCTOSHUU J10
30 cM.-ocTaHOBKA.

Bapuant Ne3.

3anarh poOOTY IBMIKEHUE TUIIA: BIEpE, MIOKa He OOHAPYXHT MpeaMeT Ha paccTosHuu 110 30 cM.-
OCTAHOBKAa-IIOBOPOT HaJEBO | cek.

Bapuant Ne4.

3anarh poOOTY IBMIKEHUE TUIIA: BIEpE, MOKa He OOHAPYXHUT MpeaMeT Ha paccTosHuu 110 30 cM.-
OCTaHOBKa-Ha3aj 2 CeK.

Bapuant NeS.

3angare poOOTy ABMKEHHUE TUMA: Biepen | cek.-Hazaj 1 cek.- Buepes, oka He OOHApYKUT MpeIMET Ha
paccrosiauM 10 30 CM.OCTaHOBKA.

Bapuant Ne6.

3amare poOOTy ABMIKEHUE TUTIA: BIIEPE]], ITOKA HE OOHAPYKUT MpEAMET Ha paccTostHUU A0 10 cM.-
OCTAaHOBKa-pa3BopoT 1 cex.Ha3az 1 cek.



3apaHue Ne3. NpumeHeHne rMpoOCKONMYecKoro aaTtymka B ABMKEeHUM poboTta

Heab 3akmodaercs B pa3pabOTKe MPOrpaMMEbl, KOTOPast MOMOXKET JIETKO U OBICTPO OCBOUTH U 3alIpOrpam-
MHUPOBATh TUPOCKOII, YCTAHOBJICHHBIA Ha KOpITyce poOoTa. [ MpocKom - yCTPOMCTBO, CITOCOOHOE pearupo-
BaTb HA NBMCHCHUC yFHOBOﬁ OpI/IeHTaI_[I/II/I TCJaa, Ha KOTOpOM OHO yCTaHOBHGHO, OTHOCUTCIIBHO I/IHepLII/I-
aJIbHOM CHCTEMEI OTCUETA.

OO1u1yro mporpaMMy CTYZIEHTHI BBIIIOTHSIOT B IPyINax Mo JBa YeJoBeKa Ha onuH po0oT. CaMocTosATeNb-
Hast pa0boTa BBITIOJHICTCS KaXIbIM WHIUBUIYATBHO.

Mporpamma. Hob6aBneHune rTMpoCKonn4yeckoro gat4ymkKa v ero nporpammumposaHue

PoGot aBHraercs B IpsIMOM HampaslieHuH | cek., moBopaunBaercs Ha 459 u gBuraercs emte 1 cek. B mps-
MOM HampasjieHuU. BpinoJiHeHue.

3axonuM B «YIpaBiieHUEe KOHTPOJIepoM» U BeiOupaem Brick Program.

Cosznaem HOBYIO IporpamMmy. B mporpamme 3axoqum B MEHIO IPOrpaMMHBIX OJ0KOB Ha)kKaTHEM Ha BEpX-
HIOIO KHOTIKY Ha IMaHeIu KOHTposuiepa. Beibupaem 010K ynpaBieHUs IBHKEHUEM JIBYX OONBIIAX MOTO-
poB. B HacTpoiike 610Ka IBHMKEHHE BRIOUpaeM B IIpsMOM HampasiieHud. Jlo6asisem 6ok «Bpems» u 3a-
JaeM 3Ha4eHue B | cexyHny.

Jlanee BeIOMpaeM OJIOK yIPABJICHH IBHMYKCHHEM JIBYX OOJIBIIIUX MOTOPOB M BHIOMPAEM MO3UIIHIO Pa3BO-
poOTa B KaueCTBE TPACKTOPHH JIBUKCHHSI.

JloGagmsiem 6ok «'mpockom» u yroi nmopopota craBuM 459 | kak ykaszano Ha Puc. 15.

Puc. 15. bnok rupockona

Jlo6aBnsieM OJ10K 1BYyX OOJIBIIMX MOTOPOB U CTaBUM TpaekTopuio nBrmxenus «lIpsmo». Ilocne nobasisem
0110k «Bpemsi» u ycTaHaBIMBaeM BpeMs ABHKEHUS B | CEKyHTYy.
[Tporpamma rorosa. OOuMii BUJ porpaMmsl npeacranieH Ha Puc. 16.

Puc. 16. O61muii BuA nporpamMmsl

BapuaHTbl 4nA camocTosATeNNIbHOWN paboThbl

Bapuant Nel.

3anath poboTY JBIKEHHE THIIA: Briepes 1 cex.-moBopoT Ha 450-nBmkenne Brepen | cek.-moBopot Ha 90°0-
Briepen | cek.

Bapuant Ne2.

3azmath po6OTy JBIKeHHE THIA: Ha3ax 1 cek.-moBopot Ha 180%-Bmepen 1 cex.-moBoport Ha 45%-mazan 1
CeK.

Bapuant Ne3.

3anaTh po6OTY JBHKEHHE THIIA: pa3BopoT 1 cek.-Brepen 1 cek.-moopot Ha 360%-Bmepen 1 cek.
Bapuant Ne4.

3anath pobOTY JBHKEHHE THIIA: Briepes 1 cek.-moBopoT Ha 360°-Ha3as 1 cek.-moBopot Ha 3600.
Bapuant NeS.

3anaTh poboTy JBIKEHHE THIA: moBopoT Ha 1800-Brepen 1 cek.-mOBOpOT HampaBo 1 cek.-oBOPOT Ha
45%pnepen 1 cex.

Bapuant Ne6.

3anath poboTy JBHIKEHHE THIIA: moBopoT Ha 450-Breper 2 cek.-oBopot Ha 45%-Hazax 1 cek.



3apaHue Ne4. NMpuHumn paboTbl ¢ AAaTYUKOM KacaHusA

Heawb pazaena B 03HAKOMJICHHH CTYICHTOB C MIPUHIIMIIAMH cpabaThIBaHUS JaTyMKa KacaHus. JlaTuuk ka-
CaHMs pearupyer Ha MPUKOCHOBEHUE, UTO MO3BOJISIET KOHTPOJIMPOBATh MHOTHE YCIIOBUS OKpPY’Katoen
CpEIBl.

OO11yt0 mporpamMmy CTYIEHTHI BBIIIOJIHAOT B TPYIINaXx MO JABa YyeloBeka Ha oAuH poOoT. CaMocToATE b-
Hasi paboTa BBITIOTHAETCS KaXKIbIM UHIUBUYaTHHO.

Mporpamma. [lo6aBneHue aaTymkKa KacaHus U ero nporpamMmMmumpoBaHue

[Tpu NpUKOCHOBEHMH K JAaTUHKY, CpadaThIBaeT 3ByKOBOM CUTHAJI, U pOOOT HaUMHAET ABMKCHHE Ha3a/ Ha
NpOTSHKEHUHU 1 Ccek.

BoinoJsiHenue.

OTKpbIBaeM HOBYIO MPOrpaMMy U go0aBisieM OOk naTdrka kacanusi Puc. 17. B HacTpoiikax cTaBUM MOPT
BBOZA 1.

Puc. 17. Bnok gaTtyukKka KacaHuvs

Hanee noGasinsieM OJIOK 3ByKOBOTO CUTHaJa. B HacTpoiikax ycTraHaBiIMBaeM OAMH 3BYKOBOM curHai Puc.
18.

Puc. 18. brnok 3aBykoBoro curHana

[Tocne 3ByKOBOTO CUTHaja poOOT IOJHKEH HavaTh ABMKeHUE. JloOaBiseM OIOK IBYyX OOJBIINX MOTOPOB.
B nactpoiikax yctanaBiuBaem HampasieHue napuwxenus «Hazamn» Puc. 19.

Puc. 19. bnok motopoB

Jlanee mo6asisiem 610K «Bpemsi». B HacTpolikax Gioka craBum mudpy 1.
OOmuwmii Bu nporpammsl npezacrasieH Ha Puc. 20.

Puc. 20. O61muii BMA NporpamMmsl

BapuaHTbI Ans camocTosTenlbHOW paboThbl

Bapuant Nel.

[Ipu HaXkaTuM Ha KHOMKY POOOT JBUTAETCS B MPSIMOM HampaBieHUH | Cek., MOCie Yero MoBOpaunBaeTcs
na 900 . JTanee nBuKeHMe UAET B IPSMOM HampaBleHHH 1 cek., moBopaunBaercs Ha 450 u ener Hazan 2
CEK.

Bapuant Ne2.

[Tpu HaXkaTHK Ha KHOTIKY POOOT JBUTAETCS B MIPSMOM HaIpaBICHUH, TOKA HE OOHAPYXKUT MPENSTCTBUE B
BHJI€ [IBETHOTO KBaJIpaTa Ha PACCTOSTHUM 25 CM. OT HETO0, MOCJIE YEro MOBOPAYMBAETCS Ha 1600 u ener B
IIPSIMOM HalpaBJIeHUH elle 2 CeK.

Bapuant Ne3.

HaxarveM Ha KHOTIKY pOOOT HAYMHAET IBHKCHHE MPSAMO, TTIOKa He 0OHAPYKHUT MPEMATCTBUE B BUJIC
LIBETHOTO KBajpara Ha paccToaHuu 30 cm.

OT HETO, MOCJI€ YEr0 OCTAHABIMBAETCS U BBIJJAET 3BYKOBOM CHUTHAJ.



Bapuant Ne4.

PoGot nBuraercs B mpsiMOM HalpaBJIEHUU 2 CEKYH]IbI, BbIAAET 3BYKOBOM CHTHAJ, Jlajee HaXKMMaeM Ha
JIATUMK KacaHus U po6oT nmosopaunpaercs Ha 450 mpoeskaer npsMo 1 cekyHy M OCTaHABIMBAETCSL.
Bapuant NeS.

HaxaTveM Ha KHOIIKY pO6OT HAauMHAET JABIKEHHE TIPAMO 2 ceK., moBopadnsaercs Ha 1800, enet mpsamo 1
CEK., BBIIAET 3BYKOBOM CUTHAJI U €lIeT Ha3aj eule | cek.

Bapuant Ne6.

HaxaTreM Ha KHOIKY poGoT noBopaurBaeT Ha 450, ener npsimo 2 cek., moBopaunBaercs Ha 3600 u exer
Hazaj eme | cek.

KoHTponbHble BONPOCHI

1. Yro Takoe KoHTposuiep?

Yro Takoe maTyuk 1sera’?

Pacckaxxute 0 npuHIHIE paboTsl cepBOMOTOpa?

UTto Takoe JaTYMK KacaHus, U B KAKUX peXUMax OoH paboraer?

Yro Takoe ynbTpa3ByKOBOW AATUYMK U MPUHIMI PaOOTHI?

Kaxwne moptbl HCHIONAB3YIOTCS 111 HOAKIIFOYEHUSI MOTOPOB?

Kakue nopTel HCIIONIB3YIOTCS AJIs1 NOAKIFOUEHUS 1aTYUKOB?

[Touemy gaTyMKu ¥ MOTOPBI OJAKIIFOYAIOTCS B pa3HbIE TUIIBI TOPTOB?

NN R WD

JNlaGopaTopHasa pabota Ne3

NMporpammupoBaHmne po6oTa Ha BbINONTHEHME NPOCTbIX U CNOXHbIX
aencteBun. MHorosagadyHocThb

KpaTkue TeopeTuyeckue ceegeHus

MHoro3a1a4HoOCThb- CBOWCTBO CPEIbI BHIMTOIHEHHUST 00€CIIeUnBaTh BO3MOXKHOCTh MapaiebHOM 00padoT-
KM HECKOJIBKMX MPOLIECCOB.

uKa — pa3HOBUAHOCTD YIPABIISIIOLIEH KOHCTPYKLIMU B BBICOKOYPOBHEBBIX SI3bIKaxX MPOTrpaMMHUPOBAHUS,
MpeIHa3HaYeHHas JJi1 OpraHu3alid MHOTOKPAaTHOTO MCTIONIHEHNS Habopa HHCTPYKLIUH.

Baok «Havano» ()- oTMeuaeT Havaso Mmocie0BaTeIbHOCTH MPOrPaMMHOTO OJIOKa B Balllel IporpaMMe.
Bama nporpamma MmoxxeT umMeTh 0oJiee 0HON MOClIe0BaTeIbHOCTH, Bee mocienoBareabHOCTH ¢ OJI0KOM
«Havanoy» HauHyTCS aBTOMAaTHYECKH MPH 3aITyCKe MPOTrPAMMBI, U TTOCIIEA0BATEIILHOCTE Oy/IeT BHIMOJ-
HATHCSI OJHOBPEMEHHO.

Baok «PyseBoe ynpapieHue» ()- MOXKET 3aCTaBISATh POOOTa ABUTATHCS BIEPE, Ha3al, TOBOPAYUBATHCS
WM OCTaHABJIMBAThCA. Bbl MOXKeTE peryupoBarh pyJaeBoe YIpaBieHUe, YTOObI 3aCTaBUTh Balllero podoTa
UJITU TIPSIMO, IBUTATHCS IO 1yT€ WJIU AeJIaTh PE3KUE MOBOPOTHI.

Hcnonw3yiite 6ok «PyneBoe ynpasieHue» st poOOTHU3UPOBAHHBIX TPAHCIIOPTHBIX CPEACTB, B KOTOPBIX
UMEIOTCS JBa OOJBIITNX MOTOPA, T/I€ OJMH MOTOP YIIPABIISET JIEBOWH CTOPOHOUM TPAHCTIOPTHOTO CPEACTBA, a
BTOPO MOTOP YIpaBIsIET PaBoil CTOpoHOM. biiok «PyneBoe ynpasienney ynpaBisieT 000MMH MOTOPaMH
OJTHOBPEMEHHO, YTOOBI Ballle TPAHCIIOPTHOE CPEICTBO IBUTATIOCh B BHIOPAHHOM BaMU HAIPABICHHH.
Baok «Oxunanue» ()- 3acTaBiIseT Bally IPOrpaMMYy KJIaTh YeTO-TN00, MPEXKIAC YeM MEPEUTH K CIeay-
I01eMy OJIOKY B MOCIIE0BATEIbHOCTH. MOXKHO JKJIaTh OMPEeIEHHOE KOJIMYECTBO BPEMEHH JI0 TEX TIOp,
[TOKa JaT4YMK HE JIOCTUTHET ONPEAEIICHHOIO 3HAYEHUS, WM, ITI0KA 3HAYE€HUE JaTYNKA HE N3MEHUTCH.

Baok «lukm» () — 3T0 KOHTEWHEP, CONEPKAIIHIA MMOCIeI0BATEIFHOCTh MPOrPaMMHBIX 0J10KOB. OH 3a-
CTaBJISIET MOCJIEOBATEIBHOCTH OJIOKOB, HAXOASIINXCS BHYTPU HEro, MOBTOPATHCS. BBl MoXeTe BHIOpaTh
MOCTOSTHHOE TTOBTOPEHHE OJIOKOB, ONPEICTICHHOE KOJTMYECTBO pa3 UM JI0 TOTO, ITOKa MPOBEpKa JaTdyuka
WM IpYTHEe YCIIOBUS HE OyyT UCTUHOI.



[ToBTOPSIFOTCS TOJIBKO OJOKH, HAXOSAIIMECS] BHYTPH UK. [lociie OkoHYaHUS UKIIA TIpoTpamMma mpo-
JOJDKUT C OJ10KaMH, HAXOAIITUMUCS 32 TpeIeaMH UKJIa.

3apaHue Ne1. MpocTtbie gencremsa podora

Lesb 7aHHOTO 3aJaHUS 3aKITIOYACTCS B OCBOCHUH MPOCTHIX JICHCTBHIA B IPOTPAMMHUPOBAHHH U TIOCTPOE-
HUM MIPOrPAaMMHBIX OJIOKOB. 3aJJaHHE COAEPKUT JIBE O0IIME MPOTrPaMMBbI U IIPOTPAMMBI JJIsi CAMOCTOSI-
TEIBLHON PaOOTHI.

CryneHThI JensTcs Ha TPYIIIbI 110 ABa YEJI0BEKa U BBIMOIHSIOT 2 mporpammsl. [locie BelnonHeHns AByX
OOIIMX MPOTpaMM, CTYACHTHI OEpyT B COOTBETCTBHH CO CBOMM BapUaHTOM 3a/IaHUE U BBIMOJHSIOT €T0 HH-
IABUIYAJIBHO.

Mporpamma Ne1. NMepemelyeHne No NPAMON NMNHUN

Otoli mporpaMmoii poboT OyaeT ABUrarbcs o MPSAMOM JTMHUK BIiepea U Hazal. Pabora MoTopoB Oyner
U3MEPATHCS TPeMsl €MHULIAMU:

KOJIMYECTBOM 000POTOB, KOJIMYECTBOM CEKYH/] U KOJTMYECTBOM I'PayCOB.

Boinosnenue.

IIpexxae ueM OTKpBITh HOBBIM MPOEKT, 3ammyckaeM nporpammy LEGO

MINDSTORMS Education EV3. fIpasik Haxogutcst Ha pabodyem ctosne. [locine oTKphITUS TPOrpaMMBbl
BBIOMpaeM BKIaAKy «Daiim» Puc. 1.

Puc. 1. Bknagka «®aun»

HasxaB na Brutaaky «®Paitny», Beioupaem «Hosblil npoekt» Puc. 2.

Puc. 2. Bknagka «HoBbIM npoekT»

Jlanee BeiOupaeM Bkaaaky «IIporpammay u HakuMaeM Ha KHONIKY « OTKPBITBY, PaCIOIOKEHHYIO CIIpaBa
Puc. 3.

Puc. 3. Bknagka «[porpamma

ITocne aTOro Ham OTKPBIBAETCS CTAPTOBOE OKHO Hallel HOBOM nporpamMmsl Puc. 4.

Puc. 4. CtapToBO€ OKHO HOBOM NMpPOrpamMmbl

Bo Bknanke «JletictBue» Beioupaem 010k «PyrneBoe
yIIpaBJICHHUE)» U MEPEHOCHM K 010Ky «CTapT», coequHsieM iBa 6moka Puc. 5.

Puc. 5. Bnok «CtapTt» n «PyneBoe ynpaBneHue»

B xon¢urypanusax 6moka «PyneBoe yrnpapieHHe» KOJINIECTBO 000pOTOB cTaBUM paBHoe 2 Puc. 6.



Puc. 6. Hactpounka 6noka «PyneBoe ynpaBneHue»

OTkpbIBaeM BKJIAJKY «YIIpaBI€HUE ONEpaTopaMu» U BIOMpaeM
610k «Oxunanuey , coenuHsieM ¢ 61okom «PyneBoe ynpasienue» Puc. 7. binok «Oxuaanue» no ymor-
YaHWIO UMEET 3Ha4eHHE | cek.

Puc. 7. Jo6aBneHne onoka «OxuagaHue»

Bo Brnaake «JleiicTBue» BbiOupaem 0ok «PymneBoe

U TIEPEHOCHUM K 070Ky «OXugaHue»

Puc. 8.
yIIPaBJICHHUE)

Puc. 8. lo6aBneHune 6noka «PyneBoe ynpaBneHue»

U penakTupyem nocnennuii 106aBieHHbIN 050K «PyneBoe ynpasinenue». Haxumaem Ha 010K, BRIOUpaemM
3HaYOK 000POTOB U BEIOMpaeM «BKIIIOUNTH Ha KOMYECTBO TpagycoB» Puc. 9.

Puc. 9. UameHeHune 6noka «PyneBoe ynpaBneHue»

Jlanee >xmMeM Ha 3HAUOK «MOIITHOCTBY» M BBICTABIISIEM MOIIIHOCTH pa0doThl MOoTOpOB -50 Puc. 10. DT0 3Ha-
YUT, 4TO POOOT OyJeT ABUTAThCs Ha3a] HA CpeiHEil MOIIHOCTH.

Puc. 10. UameHeHne mowHocTM B 6noke «PyneBoe ynpaBneHue»

ITocne aToro HaxuMaeM Ha 3HauoK «I'pagycbl» U cTaBUM KoiaudecTBo rpaaycos 720 Puc. 11. 31o o3Haua-
€T, YTO MOTOPBI BBIMOJIHAT JIBa 000POTAa.

Puc. 11. PegaktupoBaHue 6noka «PyneBoe ynpaBneHue»

OTKpbIBaeM BKJIAJIKY «YIIPaBJICHUE ONIEpaTOpaMuy» U BbIOMpacM
0710k «OKumIaHue , CoeauHsIeM ¢ 0710KoM «PyrieBoe yIpaBiIeHHe
Puc. 12.

Puc. 12. lo6aBneHue HOBOro 6roka

Bo Brnaake «JleiicTBue» BbiOupaem 0ok «PymneBoe

yIpaBiIeHUE» U IEpeHOCUM K 010Ky «Oxuaanue» . B Hactpoiikax 6j0ka Ha)KUMaeM Ha 3HaYOK 000POTOB
1 BeIOMpaeM «BKIIIOYUTH Ha KOMUYECTBO CEKyHI» Puc. 13. D10 3HaUUT, yTO paboTa MOTOPOB OYIET U3Me-
PATHCS B CEKYHJIaX.



Puc. 13. Hactpownka 6noka

l'otoBas mporpamma npogeMoHcTpupoBaHa Ha Puc. 14.

Puc. 14. NoTtoBasa nporpamma

Jlanee nmpoBepsieM MOJKIIIOUEHHE K KOHTpOJUIepy. B mpaBoM HUKHEM yIily pacnojiaraeTcsi OKHO yIpaBJie-
HUA IOOKJIIoueHueM Puc. 15.

Puc. 15. OkHO ynpaBneHus nogknoyYeHnem

[Tpu akTHBHOM TOAKJIIOUEHUU 3HAUOK Oy/eT KpacHbIM. 3axoauM B «IIpocMOTp OPTOB» U MPOBEPsieM CO-
OTBETCTBUE HOMEPOB MOPTOB C MOTOpaMu. MoTopsl noakiItodeHb! K noptaM B u C Puc. 16.

Puc. 16. lMpocMoTp nopToB NnoaKno4YeHUs

Ecnu Bce NOAKIIIOYEHO MPaBUIIbHO, HAXKMMAEM Ha «3arpy3uTh U 3alycTUThy . [IporpamMma rorosa.

Mporpamma Ne2. PaGoTta ¢ 00beKTomM

B nannoii mporpamMmmMe po6oTy OyIeT 3a1aHa 3aja4a B BUAE CONMKEHUS C TPEIMETOM U YJIaJIeHHsI OT HETO.
B ocHoBe neiicTBus J1eKUT paboTa ynbTpa3ByKOBOTO JaTUHKA.
Beinosnenue.

Co3maem HOBBIN IpoeKT. Bo Bkiajke «JleficTBre» BbIOMpaem
ook «PyneBoe ynpasieHue» u 1o6asisieM B mporpammy. Hakumaem Ha 3Ha40K 000pOTOB U BEIOMpaeM
«Bxrounts» Puc. 17. 310 03HaUaeT, 4TO ABMKEHHE POOOTa HEOTPAHUYEHHO U OyIeT MPOAOILKATHCS 10
TEX TOp, TTOKa He Oy/IeT 100aBIeHO HOBOE OTPAaHUYCHHE.

Puc. 17. PegaktnpoBaHue 6noka

OTKpbIBaeM BKJIAJIKY «YIIpaBICHUE ONlepaTopaMiu» U BEIOUpaeM
610k «Oxunanue» , obasiseM B nporpammy. HakumaeM Ha GJI0K M HAUMHAEM €ro peJaKTUPOBAHUE.
BriOupaem 3nauok «Bpems». Bo BemibiBaromieM cicke BoIOMpaeM «YIIbTpa3ByKOBOW JTaTUUK»-
«M3menutb»«Paccrognue B cantuMerpax» Puc. 18.

Puc. 18. PegaktupoBaHue 6noka «OxugaHue»

Jlanee HaxxumaeM Ha nudpy 2 U BeIOUpaeM «1», 4To o3HavaeT «YMEHbIIHUTHY Puc. 19. D10 03HadaeT, 4T0
HaIpaBJIeHUE IBUKEHUS poOoTa OyeT CTPEMUTHCS K YMEHBILICHHIO PACCTOSIHUS MEXKAY HUM U IpeMe-
TOM.

Puc. 19. PepgaktupoBaHue 6noka «OxugaHue»

Hanee B ctpoke «Cymmay craBuM 1udpy 11. D10 3HAYUT, 4TO pOOOT YMEHBIIUT CBOE PACCTOSIHUE 10
npeaMera Ha 11 cm. Puc. 20.



Puc. 20. 3anonHeHue cTpokn «Cymmar»

Bo Bknaake «JleiicTBue» BbiOupaem 0ok «PymneBoe

yIpaBiIeHHe» 1 J00aBIIsIeM B MpOrpaMMy K rocieaHemy 0oky. Haxkumaem Ha 3Ha40K 000POTOB M BHIOH-
paem «Bprkmounthy» Puc. 21. 310 3HaYHT, YTO pOOOT OCTAHOBUTCS TOCIIE COBEPIICHHUS MIPEIbIIYIIETO
EUCTBUSL.

Puc. 21. PegaktnpoBaHue o60poToB

OTkpbIBaeM BKIAAKY «YIIPaBIECHUE ONlepaTopaMu» U BrIOUpaem

ook «O>xkumanuey , 100aBisieM B IIporpamMMy K mocienneMy 05oky. Bo Bkiagke «/leticTBue» BrIOMpaem
6110k «PyneBoe yrpaBieHHe»

1 100aBJIsieM B IPOTpaMMYy K MOCIIeIHEMY OJI0Ky. Penaktupyem

610k. Hasxxumaem Ha 3Ha40K 000pOTOB U BeIOMpaeM «Bkimtouuts» Puc. 22.

Puc. 22. PegakTupoBaHue 65oka

Janee ycraHaBauBaeM MOIIHOCTB «-50» Puc. 23.

Puc. 23. YctaHOBKa MOLLHOCTU MOTOPOB

OTKpbIBaeM BKIIAAKY «YIpaBIeHUE ONepaTopaMu» U BrIOMpaem
610k «Oxunanuey , 1o06asisieM B mporpammy. HaxkumaeM Ha OJIOK ¥ HAUMHAEM €To PeJaKTHPOBAHUE.
Bri6upaem 3navok «Bpemsi». Bo BemibiBaromeM criucke BRIOUpaeM « YIbTPa3ByKOBOM JaTUUK»-
«M3menutb»«Paccrosinue B cantumerpax» Puc. 24.

Puc. 24. PegakTupoBaHue 65oka

Hanee HaxxumaeM Ha 1Py 2 u BeIOHpaeM «0», 4To 03HaYaeT «YBenUuuTh» Puc. 25. 910 03Hayaer, 4To
HarpaBJIeHUE IBUKEHUS po0oTa OyleT CTPEMUTHCS K YBEIMUCHHUIO PACCTOSHUS MEXKAY HUM U IperMe-
TOM.

Puc. 25. YcTtaHOBKa HanpaBneHUst ABUXEHUA

Hanee B ctpoke «Cymmay cTaBuM IUppy 6. ITO 3HAUUT, YTO POOOT YBEIUIHUT CBOE PACCTOSTHUE OT MIPEI-
Mera Ha 6 cm. Puc. 26.

Puc. 26. 3anonHeHue cTpokn «Cymmar»

Bo Brnaake «JleiicTBue» BbiOupaem 0ok «PymneBoe

yIpaBiIeHHe» U J00aBIIsIeM B MpOrpaMMy K mocieaHemMy 0oky. Haxkumaem Ha 3Ha40K 000POTOB M BHIOH-
paem «Bprkmountby» Puc. 27. 310 3HaYHT, YTO pOOOT OCTAHOBUTCS TOCIIE COBEPIICHUS MIPEIBIIYIIIETO
JIEUCTBUSL.



Puc. 27. OcTaHOBKa ABWXEeHUSA

[Tocne storo mporpamma 3aBepiieHa. OOmuA BUI MporpaMMBbl mipecTaBieH Ha Puc. 28.
Puc. 28. O0mmii Bua nporpamMmmbl

3amyckaem mporpaMmmy.

BapuaHTbI Ans camocTosTenlbHOW paboThbl

Bapuant Nel.

3amare poOOTy ABMIKEHHWE TUTA: Briepes 1 cek-Ha3az 1 cek. Bapuant Ne2.,

3anare poOOTY IBMIKEHHUE TUIIA: BIepes 2 ceK.-Ha3al 1cex.

BapuanT Ne3.

3agare poOOTY IBMIKEHUE TUIA: YMEHBIIUTH paccTosiHuE 110 peamera Ha 10 cM-ocTaHOBKA.
Bapuant Ne4.

3agath poOOTY IBMIKEHUE TUIIA: YMEHBIIUTH PACCTOSIHUE JI0 IpeaMeTa Ha 15 cM-oCcTaHOBKa.
Bapuant NeS.

3amare poOOTy ABMIKEHUE TUTIA: YBEJIMYUTh PACCTOSTHHUE OT IIpenMeTra Ha 10 cM-ocTaHOBKA.
Bapuant Ne6.

3amare poOOTy ABMIKEHUE TUTIA: BIIepe]] 2 CeK.-Ha3ald 2 CeK.

3apaHue Ne2. Bornee crioXxHble 4eucTBuUA

Heas 3ananus Ne2 B paccMoTpeHHH 001€€ CIIOKHBIX MTPOLENYpP, KOTOphIe HEOOXOTUMBI JIJIsl TPOTPaMMH-
poBaHus poOoTa. 3a/laHue COAEPHKUT JBE OOIIME MPOrPaMMBbI U IIPOTPAMMBI JIJIsi CAMOCTOSITENbHOI pabo-
THI.

CryaeHTsI JensaTCs Ha TPYNIbI 10 ABa YEJIOBEKA U BBITOJIHAIOT 2 porpaMMel. [lociie BBITOIHEHNS IBYX
O0IIMX MPOrpaMM, CTYICHTHI OEpyT B COOTBETCTBUH CO CBOMM BapUaHTOM 3a/IaHUE U BBIMOJIHSIOT €r0 HH-
JTUBHTYAJIBHO.

Mporpamma Ne1. MHorozapa4yHocCTb

Hamnumem mporpammy Ha BBITTOTHEHHE HECKOJIBKUX JIEHCTBHIA OMHOBpeMEHHO. POOOT Oynet nBurarhest
BIIEpE]] U OAHOBPEMEHHO BOCIIPOU3BOAUTH 3BYKOBOW CHUTHAJ.

BoinoJsiHenue.

Co3pnaeM HOBBI MPOEKT.

Bo Bknaake «JleiicTBue» BbiOupaem 0ok «PymneBoe

yIpaBieHHe» 1 J00aBIIsIeM B MPOrpaMMy Ha paccTossHuH OT O10ka «Crapt» Puc. 29.

Puc. 29. [lo6aBneHue 6noka

Penaktupyem 010K, yka3biBasi B KonmuuecTBe 000poToB mudpy 2 Puc.
30.

Puc. 30. UameHeHMe KonnyecTtBa o60poTOB



Bo Brnaake «/leiicTBre» BbiOMpaeM OJIOK «3BYK» U MOJCOCTUHSIEM €T0 K OJIOKY «PyneBoe yrpaBieHHUE».
Penaktupyem 6510k «3Byk». Haxkumaem Ha Giiok u BeiOupaem «BocnpousBectu daitny. Jlanee BeioOupaem
«OctanoBka» Puc. 31.

Puc. 31. PepaktnpoBaHue 6noka «3ByK»

Hanee Bo Bknajake «JleficTBre» BeIOMpaeM 010K «3BYK» M pacIioyiaraéM ero Huxe AByX OJ0KOB, HE CO-
enunsas Puc. 32.

Puc. 32. O6wun BuA nporpamMmmbl

Jlanee penaktupyeM nocieaauit 610k, Haxkumaem Ha mycToil IpsIMOYTOJIbHUK B BEPXHEM TIPABOM YTITY
0J10Ka 1 BO BCILIbIBaIOIIEM OkHe BbiOupaeM «Motor idle» Puc. 33.

Puc. 33. PepaktnpoBaHue 6noka «3ByK»

Jlanee HaxkuMaeM Ha (J1a)KOK U BO BCIUTBIBIIIEM CIUCKe BhIOMpaeM 2 Puc. 34.

Puc. 34. PepaktnpoBaHus 6noka

Teneps coenunsiem 610k «CTapT» ¢ 610KOM «PyrneBoe yrpaBieHne» U BTOPBIM OJI0KOM «3ByK». [oToBas
IIporpaMMa mpezcrasiieHa Ha Puc. 35.

Puc. 35. Coeannenue 0J10K0B

3armycTuTe NporpaMmy.

Mporpamma Ne2. Linknuyeckne gencreus

Co3znaguM 1UKIT TOBTOPSIONIMXCS ABMKEHUN poOOTa Biepea-Ha3a/l B TCUCHUH 5 CeKyH. JTa mpocTas
porpaMmma oMOKeT OCBOUTH UCIOIb30BaHUSI LIMKJIOB B POrPAMME.
Boinosnenue.

Cozpnaiite HOBBIN TPOEKT. OTKpBIBAEM BKIIAJKY «YIIPABIECHUE
oTepaTopaMm»

U BeIOMpaeM 010k «L{ukm»

. Coenunsiem ¢ 6imokom «Crapt» Puc. 36.

Puc. 36. bnok «Uukn»

Bo Bknaake «/leiicTBue» BbiOMpaem nBa 610ka «PymneBoe

U 100aBisieM B MporpaMmy B HEHTp 1ukia Puc. 37.

yIpaBICHUE



Pwuc. 37. Brnokun B uukne

I[TepBrrii 6510k ocTaBisieM 6e3 n3MeHeHui. Bo BTopoM 610Ke peJakTupyeM MOIHOCTD U cTaBuM -50 Puc.
38.

Puc. 38. PegaktupoBaHue BTOporo 6noka

Jlanee Ha)kMMaeM Ha 3HAK OECKOHEYHOCTH B OKOHYAHUU ITUKJIA M BRIOMpPAEM U3 CIHCKa MO3UINI0 «Bpe-
ms» Puc. 39.

Puc. 39. PegakTtupoBaHue umkna

[To ymonuanutio Bpemsi JaHHOTO LIMKJIA PaBHO 5 CEK., UTO YAOBJIETBOPSET Halel 3agade. [{uki roros, 3a-
MyCKaeM Mporpammy.

BapuaHTbl 4nA caMocToATeNNIbHOWN paboThbl

Bapuant Nel.

[{ukia 4 cek.: poOOT IBUTACTCS BIIEpEI- HA3al.

Bapuant Ne2.

PoGort nBuraercs npsiMo 3 cek. ¥ BBAAET 3BYKOBOM CUTHAJI OJTHOBPEMEHHO.
Bapuant Ne3.

PoGoT noBopaunBaeTcst BOKpYT ce0si 5 ceK. U BbIJAET 3BYKOBOW CHTHAJ OJJHOBPEMEHHO.
Bapuant Ne4.

[{uki 5 cek.: poOOT moBOpaunBaeTcsi BOKpYT ceds 1 pas- enet npsimo 1 060poT.
Bapuant NeS.

Ik 4 cek.: poboT eeT 2 ceK. Hazaj- moBopaurBaeTcs Ha 3600,

Bapuant Ne6.

PoGot aBuraeTcs Ha3am 5 CeK M BbIIACT 3ByKOBOM CUTHAJI OTHOBPEMEHHO.

Kontpoabnbie Bonpocs! 1. YTo Takoe MHOT03a1a4HOCTh?

Yro Takoe muKiI?

Kakum coco6om 3amaBanach poOOTy MHOT0331a4HOCTb JIeHCTBUIA?
[lepeuncnure equHULIBI H3MEPEHUS PabOTHI OOJIBIIOTO MOTOpa?
Yro takoe 610k «OxXumaHuey 1 MPUHLIKI €ro paboThI?

Urto Takoe 610K «IIuKm» 1 mpuHIKIT ero paboThI?

Yro Takoe 610k «PyneBoe ynpaBieHHe» U MPUHLUI €T0 paboThI?
Yro takoe 610k «Havamo»?

Nk W=

JNNaGopaTopHasn pabdoTta Ne4

LLnHbI AaHHLIX. PerncTpaumns cobpaHHbIX AaHHbIX



KpaTkue TeopeTuyeckue ceegeHus

IIuHa - 370 HA0Op COCTUHEHHH, 10 KOTOPHIM NEPEAAOTCS PA3TUYHBIC CUTHABI.

IIIuHa naHHBIX - [IMHA JAHHBIX [TO3BOJIAET BaM MepeaaTh BXOdlIee 3HaYeHHEe JIsl IPOrpaMMHOro 0J10Ka,
WCIOJB3YS BEIXOHOE 3HAYCHHE IPYTOTo OJIOKa BaIIei MPOrpaMMbl. DTO TIO3BOJISIET BaM CO3/aBaTh B3au-
MOCBSI3U MEXIy OJIOKaMH M IIPOTPaMMHPOBaTh O0JIee CII0KHOE TTOBEACHHE BaIIero podoTa.

[[TuHBI NaHHBIX TIEPEArOT 3HAYSHUS OT OAHOTO O0Ka ApyroMy. Kaxkias mivHa JaHHBIX UMEET THII, KOTO-
PBIii ompezenseTcss TUIIOM BbIBO/IA OJI0Ka B Havyalsie MMHBI. Kpome Toro, 3T SBIsSETCS TUIIOM 3HAYEHUS,
nepeaaBaeMoro MIMHOMN JTaHHBIX.

IuHbI JaHHBIX, BBOABI OJI0KA U BBIBOABI OJI0KA BBHIVISAAT TOPA3HOMY B 3aBUCUMOCTH OT UX THUIIA, KaK TO-
Ka3aHo B Tabmuile Hke B Tabmuie Nel.

Biaok «Yabprpa3BykoBoii 1aT4uk» ()- 070K yIBTPa3BYKOBOTO IIBETA MOJIYUYaeT JAaHHBIC OT YJIBTPA3BYKO-
BOTO JIaTurKa. BbI MOXKeTe U3MEPHUTh PAaCCTOsIHHE, KaK B TIOMMaX, TaK U B CAHTUMETPAX U IMOJTYIUTh YHC-
n0Bo# BeIBoA. Kpome Toro, BbI MOXKETE CPaBHUThH PACCTOSIHUE C TIOPOTOBBIM 3HAUEHUEM U MOIYYUTH JI0-
THYECKHH BBIBOJ (MCTUHA WIIH JIOXKB). Takke BBl MOKeTe 00HAPYKUBATh APYTUE YIBTPAa3BYKOBBIC CUTHA-
JIbl B TACCUBHOM PEXKHME.

Tabmuna Nel - TUIBI IIWH JaHHBIX.

Tun BBox 010K BruiBoj 0J10ka BriBoj 0s10ka Illuna
JaHHBIX

Jlornueckoe 3HaYCHUE

YucnoBoe 3HaYeHUE

Texct

YucioBod MacCcuB

Jlornueckuii MaccuB

Baok «Teker» ()- TEKCTOBBIN OJIOK MOXKET OOBEAUHATH JO TPEX TEKCTOBBIX JIEMEHTOB B OJIUH TEKCTOBBIMA
AJIEMEHT.

BBobI TEKCTOBOTO OJIOKA MTO3BOJISIOT OOBEIUHSATH JI0 TPEX TEKCTOBBIX AJIEMEHTOB. BBl MOXeTe BBOAUTH
3HaYeHUs BBOJA MPpsiMO B Oitoke. Miu ke, Kak BapuaHT, 3HAYCHHS MOYKHO TIepeaBaTh MO MWHAM JJaHHBIX
OT BBIBOJIOB JIPYyTUX MPOTrpaMMHBIX 010Kk0B Tabmura Ne2.

Tabmumna Ne2 - BBoabI TEKCTOBOTO OJIOKa

BBoa

Tun

JonycTumele

SHAYCHUA

Ipumeuanus
A

Texct

JIro00M TekcT

[Iponymeno, ecinu He




BKJIFOHACTCA

B

Texkct

JIr060# TexcT

[Iponymieno, ecinu He

BKJIIOUAETCSI
C

TexkcT

JIro00M TexcT

[IponymieHo, ecinu He

BKJIIOYACTCsA

BrIBO TEKCTOBOTO OJIOKA AaeT 0ObEIMHCHHBIN TEKCTOBBIHM 3J1eMEHT. JIJIs MCITOIb30BaHuUs BBIBOJIA BOC-
MOJIB3YUTECh IIIMHOM JTAHHBIX JIJISl €r0 TOAKIIOYCHHS K IPYroMy mporpaMMHoMy 010Ky Taomuia Ne3.

Ta6numa Ne3 - BEIBOIBI TEKCTOBOIO OJIOKA.

BriBoxa Tun Ipumeyanus

Pesynbrar Tekct 3a 2eMEHTOM A CIIEAYET 3JIEMEHT
B, 3arem smemenT C

Baok «Ixpan» ()- MoKeT 0TOOpaXkaTh TEKCT WK rpaduKy Ha 3KpaHe moayis EV3.

Ocuuwunorpad- npubdop, npeaHa3HAYCHHBIN ISl KCCIeN0BaHUS (HAOMIOACHHUS, 3alIMCH, H3MEPEHUSI) aM-
IJTUTYIHBIX U BPEMEHHBIX [TapaMEeTPOB 3JIEKTPUUYECKOTO CUTHAJIA.

Ocuuanockon- npudop, nperHa3HaYCHHbIN 11 HaOMIOJIeHUs 33 TIPOLIeCCaMU B ANEKTPHUUECKUX LIEMSX,
MIPEACTABISIIONTUN COO0I0 YIPOIIEHHBIN ocIuutorpad.

PexxuM ocumi10cKONa 103BOJISIET BUJIETh 3HAUEHUS JATYMKOB, OAKIIOUEHHBIX K Moaynto EV3 B pexu-
M€ peaabHOr0 BPEMEHH.

3apaya N21. 3HakOMCTBO C LWUMHAMM AaHHbIX

Heapb nanHOTO paszaena B 03HAKOMJICHUU C METOJIOM Iepenadr HH(GOpMAIUH MPY TOMOIIX [ITHH JTaHHBIX.
JI1st 3TOr0 HANmMIIEM NPOrpaMMy, B KOTOPOW MCIIONIb3YeTCs TPU TUIA IINH JaHHbIX. Mcnonp30Banue muH
JTAHHBIX MPEICTABICHO B BUJIE COSAMHEHHI MEX Ty OJIOKOB, 110 KOTOPBIM OYJIET MepenaBaThCsl HEOOXO0U-
Masi nHGopMaIus, KoTopas coOupaeTcs yIbTPa3ByKOBBIM JaTYMKOM.

OO1yro mporpaMMy CTYICHTHI BBITIOHSIOT B TPYIINAX 1O JABa YeIOBEKa Ha oauH poOoT. CaMocToATe hb-
Hasi paboTa BBINOIHAETCS KaXKIbIM UHIUBUYaTbHO.

Mporpamma. UsmepeHune paccTosiHUA Ao npeamMeTa

3anporpaMMupyeM poOoTa MpH MOMOIIH YABTPa3BYKOBOI'O IaTUUKa U3MEPATH PACCTOSHUE B CAHTUMETPAX
710 IIBETHOT'O KBaJpaTa 710 TeX MOp, IOKa PACCTOSIHUE MEKIY JAaTYNKOM M poOOTOM HE OyleT paBHO WM
MeHb1Ie 8 cM. Kak TOJIBKO pacCTOsIHUE CTaHET 8 CM., Ha DKPaHE KOHTPOJUIEpa MOABISETCS Ha 2 CEK. CTaH-
naptHoe u3oopaxkenue «Upy». Bce maHHbIe n3MepeHus JOKHBI 0TOOpaKaThbCsi Ha DKpaHe KOHTPOILIepa.
Beinosnenue.
Co3znaeM npoekT. OTKpbIBa€M BKIIAJIKY «YIIPABICHHUE ONlepaTopamMu»

u BeiOupaem 0ok «{uxny . CoequusieM ¢ 610koM
«Crapt» Puc. 1.



Puc. 1. Uukn

Bo Brimanke «Jlarunk» BeIOMpaem 070K «YIbTPa3ByKOBOH
JaT4uK» U qobasiisieM B HUKI. Terneps penaktupyem Onok. JKmem Ha kHonky «M3mepenuey. Jlanee Bo
BCILTBIBAIONIEM CITUCKe BhIOMpaeM «CpaBHeHUe»-«PaccTossHre B caHTUMETpax» Puc. 2.

Puc. 2. PepakTtupoBaHue b6noka

B «Tun cpaBHeHus» BeiOMpaeM 3Ha4ok «Mensbiie» Puc. 3.

Puc. 3. BbiGupaem Tn cpaBHeHUs

IToporoBoe 3HaueHue ykaszbiBaeM 8 Puc.4.

Puc.4. NoporoBoe 3Ha4yeHue

Bo Brnanke «Ornepanuu ¢ JaHHBIMIY BeIOUpaeM 010K «Tekety
u 100aBisieM K OJIOKY «YIIbTpa3BykoBo# naruuky». Haunnaem pepakrupoBanue 6moka «Texct». st aToro
BO3BpalaeMcs K OJ0Ky « YIbTpa3ByKOBOH aTUMK» U COEMHsAEM TOUKy «PaccTosHuEe B CAaHTUMETPax»
YIBTPa3BYKOBOTO JIaTUMKa C TOUKOI coenuHeHus «A» Onoka «Texct». Ha Puc. 5 xxenrtas nuHus.

Pwuc. 5. YcTaHaBnMBaem coegnHeHue

Hanee B 6moke «TekcT» B mo3unmu «By cTraBuUM enuHUIly U3MEepeHHs aHIUHCKUMU OykBaMu «cm» Puc.
6.

Puc. 6. CtaBuM eguHMLY U3mMepeHus

[Tocne atoro Bo BKIaake «/lelicTBue» BeIOMpaeM 00K « IKpaH»
u no6asisieM k 61oky «Tekcr». Jlanee B O10ke «kpaH» HA)KUMaeM Ha KHOTIKY «/300paxeHne» u BbIOH-
paem nozunmio «Tekct»-«Cetka» Puc.
7.

Puc. 7. PepaktupoBaHue 6noka

Jlanee Ha)KMMaeM Ha CTPOKY B IIPAaBOM BEpXHEM yriy 010ka, rie Hanucano «MINDSTORMS» u Bb16u-
paem «lIpoBogHoii» Puc. 8.

Puc. 8. PepaktupoBaHue b6noka

BosBpamaemcs k 6moky «Tekct» u coenunsieM Touky «Pe3ynbsrar» ¢ Toukoit «TexcT» 61oka «kpan». Ha
Puc. 9 opanxesast 1uHUSI.



Pwuc. 9. YcTaHaBnuMBaem coegnHeHue

Bo3zspamaemcs k 65oky «9kpany. Ctonbdern «X» OyaeT HMEeTh 3HaYeHHE S5, a CTpoka «Y » 3HadueHue 6 Puc.
10.

Puc. 10. YcTaHaBnuBaem 3Ha4eHusi cTonbua n CTpoKu

Teneps Bce O10KH 1MKIIA Y HAC UMEIOTCs. OCTanoCh OTPEAAKTUPOBATh caM UK. [[71s1 3TOr0 B KOHIIE
[IMKJIa B OJI0Ke HAXKMMaeM Ha 3Ha40K OECKOHEUYHOCTH U BBIOMpPaeM B CHIHCKe «Jlornyeckoe 3HAYCHHUE»
Puc. 11.

Puc. 11. HactpauBaem KoHcpurypaumm umkna

[Tocne aToro Bo3BpamaeMcs K 670Ky « YIBTPa3BYKOBOM JTaTUHK» U
TSIHEM COCI[I/IHI/ITG.HBHyIO JIMHUKO OT TOYKN ((PGBYJIBTaT CpaBHeHI/ISI)) C
toukoit «Iloka He Oynmer ncrtuna: Mcturay B KOHIlE IUKIa Ha Puc. 12 3enmeHas muHus.

Puc. 12. NloToBbIN UUKN

[Tocne sToro Bo Bkiajake «JleiicTBrue» BeIOMpaeM 010K «DKpaH»
1 coerHseM ¢ ITUKIIOM. Penaktupyem 6ok, Haxkumaem Ha ctpoky «Mms ¢aiina» B BEpXHEM MPABOM yT-
Ty ¥ BeIOMpaeM u3 cnucka «M3o0paxenue npoekran-«Up» Puc. 13.

Puc. 13. PegakTtupoBaHue patymka

OTKpBIBaeM BKIAIKY «YIIpaBIECHUE ONepaTopaMmu» 1 BeIOUpaeM
ook «Orkumanuey , 100aBisieM B IIporpamMMy K OJIoKy «DKpan». Penaktupyem 010k u B cTpoke «CexyH-
JIbI» CTABUM KOJIMYECTBO cekyH.: 2 Puc. 14.

Puc. 14. YctaHaBnnBaeM cCeKyHAbl

l'otoBas mporpamma npencrasieHa Ha Puc. 15.

Puc. 15. I'oroBasi nporpamma

BapuaHTbI Ans camocTosTenlbHOW paboThbl

BapuanT Nel.

3anporpaMMHpyiTe poOOoTa MPH MOMOIIHN YIBTPA3BYKOBOTO JIaTYMKa U3MEPSTh PACCTOSHUE B CAHTHMET-
pax /10 LIBETHOTO KBaJpara /10 TeX 10p, I0Ka PACCTOSIHUE MEXKAY TaTUMKOM U KBaJpaToM He OyJeT MEHb-
11e Uiy paBHoO 15 cM. Kak Tonbko paccrosiHue ctaHeT 15 cM., Ha 9KpaHe KOHTpoJulepa MOsBISIETCs Ha 5
cek. ctanapTHoe nzoopaxenue «Up». Bce naHHbIE M3MEpPEHUS JOIKHBI OTOOPAXkaThCsl HAa SKpaHe KOH-
TpoJuiepa.

Bapuant Ne2.



3anporpaMmMHpyiTe poOOTa MPH MOMOIIHN YIFTPA3BYKOBOTO JIaTYMKa U3MEPSTh PACCTOSHUE B CAHTHMET-
pax /10 LIBETHOTO KBajipara 10 TeX M0p, I0Ka PaCCTOSIHUE MEXKAY TaTYMKOM U KBaJpaToM He OyJeT paBHO
10 cm. Kak Tonbko paccrosiHue cta”et 10 cM., Ha DKpaHe KOHTpoJIIepa NOoABIsAETCS Ha 1 cek. crannapT-
Hoe nu3zo0paxkenune «Up». Bce naHHbIE U3MepEHHs AOKHBI OTOOPaXKaThCsl HA IKpaHe KOHTPOJLIEPA.
Bapuant Ne3.

3anporpaMMHpyHTe poOOTa MPpH MOMOIIHN YIBTPa3ByKOBOI'O JaTYMKa U3MEPSTh PACCTOSHUE B CAHTHMET-
pax /10 BETHOTO KBaJipara JI0 TeX MOop, I0Ka PACCTOSHUE MEXKAY JaTYMKOM U KBaJpaToM He OyeT MEeHb-
e 9 cM. Kak ToibKko paccTosiHME CTaHET MeHee 9 M., BOCIIPOM3BECTH 3BYKOBOM CUTHAJ U3 TIEPEUHS
CTaHAapTHBIX 3BYKOBbIX curHanoB LEGO. [IpogomkurensHOCTh curnana 2 cex. Bee nanHble n3MepeHus
JOJKHBI OTOOPaXaThCsl Ha SKpaHe KOHTPOJLIEPA.

Bapuant Ne4.

3anporpaMMHpyHTe poOOTa MPH MOMOIIHN YIBTPa3ByKOBOI'O JaTUMKa U3MEPSTh PACCTOSHUE B CAHTHMET-
pax /10 IBETHOTO KBaJipara JI0 TeX Mop, I0Ka PACCTOSHUE MEXKAY TaTYMKOM U KBaJpaToM He OyeT MEeHb-
e uay paBHo 12 cm. Kak ToibKko paccTosiHue cTaHeT MeHee 12 ¢M., BOCIPOU3BECTH 3BYKOBOW CUTHAN U3
IIepeYHs CTaHIapTHBIX 3ByKOBbIX curHanoB LEGO. IIpopomkurensHocTh curnana 1 cex. Bee nannsie
W3MEPEHUs I0JKHBI 0TOOpaXKaThCsl HA SKpaHe KOHTpOJLIepa.

Bapuant NeS.

3anporpaMMHpyiTe poOOTa MPH MOMOIIHN YIBTPa3ByKOBOI'O JaTYMKa U3MEPSTh PACCTOSHUE B CAHTUMET-
pax /10 BETHOTO KBaJpara JI0 TeX MOop, 0Ka pACCTOSHUE MEXKAY TaTYMKOM U KBaJpaToM He OyJeT paBHO
10 cm. Kak Tonbko paccrosinue craHeT MeHee 10 cM., BOCIPOU3BECTH 3BYKOBOW CUTHAJ U3 MEPEYHs CTaH-
JapTHBIX 3ByKOBbIX curHainoB LEGO. IIponomxuTensHOCTh curHana 3 cek. Bce nanHble n3mepenus
JOJKHBI OTOOPaXkaThCsl Ha SKpaHe KOHTPOJLIEPA.

Bapuant Ne6.

3anporpaMMHpyHTe poOOTa MPH MOMOIIHN YIBTPa3ByKOBOI'O JaTUMKa U3MEPSTh PACCTOSHUE B CAHTHMET-
pax /10 IBETHOTO KBaJipara JI0 TeX Mop, I0Ka PACCTOSHUE MEXKAY TaTYMKOM U KBaJpaToM He OyeT MEeHb-
e uiay paBHo 9 cM. Kak Tonbko pacctosHue cTaHeT 9 ¢M., Ha SKpaHe KOHTPOJIIepa MOsIBIsETCS Ha 3 CeK.
crangaptHoe u3zoopaxenue «Up». Bee qaHHbIe n3MepeHus TOKHbBI 0TOOpaXkaTbesl Ha IKpaHe KOHTPOJI-
aepa.

3apayva Ne2. PerucTtpaumsa cob6paHHbIX AaHHbIX

Heanb pa3nena 3aKiIi09aeTcs B 03HAKOMIICHUH € YJAJICHHBIM PEXKUMOM cOOpa JaHHBIX O BHEIIHEH cpefe
IIPU IOMOIIH TATYMKOB. JIaHHBIA PEKUM SIBIISICTCSI OCHOBHBIM PEXHUMOM paboThl poOOTOB U POOOTU3UPO-
BaHHBIX CHUCTEM.

B kauectBe 6a30B0H, OyZeT paccMOTpeHa mporpaMma 1o cOopy JaHHBIX AaT4MKa IIBETA B yIAJICHHOM pe-
KM€ 1 MX PETUCTpaliy Ha KOMITbIoTepe. [IporpaMMy CTyAEHTHI BBITOIHSIOT B TPYIIAX MO /IBa YEJIOBEKa
Ha OAWH POOOT.

[Tocne ocBoeHust 0a30BOM MPOTPaMMBbI, KKIBII CTYJCHT B COOTBETCTBHU CO CBOMM BAPHAHTOM BBIIOTHS-
eT UHAMBUIYAIbHOE 3a/laHUE Ha IPYTHE BUAbI JaTYMKOB, IPH TOMOIIN KOTOPBIX TaKKe MOXKHO cOOUpaTh
MHPOPMALINIO B YIAJICHHOM PEKHME.

Mporpamma. Peructpauus vyAaneHHbIX AaHHbIX

B nmaHHOI mporpamme MBI 3alIporpaMMUpyeM poOOT B yAaJeHHOM pexXUMe cooupars HHPOPMAIHIO O
BHEIIIHEH cpejie ONpeiesIeHHbIN MPOMEXyYTOK BpeMeHH. [Tocie 3Toro Mbl mozkito4aeMcst K KOHTpOJUIepy
U 3arpykaeM coOpaHHyIo HWH(OPMAIUIO, KOTOopas OToOpaskaeTcs B yIOOHOM i Hac Buje. B HamieM ciy-
yae uHpopManus Oynetr oToOpaxarbcsi B BUe rpaduka.

Co3nmanum mporpammy 1o cOopy B yIaJeHHOM PEeXUME JaHHBIX JaT4nKa IIBETa, KOTOPBIH OyleT u3MepsaTh
SAPKOCTh BHEIIHETO ocBelleHus. [locie yero 3arpy3uM coOpaHHy0 HH(POPMALIUIO IO IPKOCTH OCBELLCHHSI
U 0TOOpa3uM ee B BUE IpadyKka Ha SKpaHEe KOMITBIOTEPA.

Boinosnenue.

Coznaem HOBBIH 3kcriepuMeEHT. 3axoauM «PDailm»-«HoBbIi TPOEKTH«IKCIEPUMEHT.



Cpasy xe HeoOX0JMMO COXPaHUTh Halll dKcrepuMeHT. [l aToro 3axoaum B «Paitn»-«CoxpaHUTh Mpo-
€KT» U COXPaHsAEM IIPOEKT B COOTBETCTBUU CO CBOMM ITOPSIKOBBIM HOMEPOM. Jlanee BKI04aeM MOILYIb
EV3 u nogkirouaeM k koMiprotepy nocpeacrsom USB. Jlanee ocraHaBIMBaeM pexXUM OCLUIIOCKOIIA
Puc. 16.

Puc. 16. OTknioyeHume pexumma ocumnnockona

Jlanee B HacTpoiikax MeHseM «YactoTa BeIOOpKHU» Ha 20 BEIOOPOK B CEKYHYy U MEHSIEM PEXKHUM JaTIhKa
1IBeTa Ha «SIpKOCTh BHEIIHETO OCBeleHus» Puc. 17.

Puc. 17. UameHeHMne HacTpoek

Teneps 3arpyxaem 3KCIIEpUMEHT B MOyib Puc. 18.

Puc. 18. 3arpy3ka akcnepumeHTa B MoAy-nb

[Tocne storo orcoeaunseM USB- kabens u pacronaraeM poOoT ¢ JaTYMKOM BO3JI€ HCTOUYHUKA CBETA.

B koHTpOIIIEpe HaX0AUM NPOrpamMMy IO Ha3BaHUEM, KOTOPOE UCIIOIb30BAJIOCH IIPA COXPAHEHUH, U 3a-
nyckaeM ee. [locie 3aBepiueHus skcepuMeHTa BHOBb noacoeannseM USB- kabenb k kommbrotepy. a-
nee HaxxnumaeM KHonky «Ilepenars» Puc. 19.

Puc. 19. 3arpyska akcnepMmeHTa

Jlanee BpIOMpaeM U3 ciMcKa Hat ¢aiin u 3arpyxaem napopmanuto Puc. 20.

Puc. 20. BbiGupaem chann ¢ aKcnepmmeHTOM

[Tocne sToro y Hac mosiBUTCS rpaduk U3MEHEHHS IPKOCTH BHEIIHETO ocBerieHus. Ha nannom rpaduxe
MBI MOXKEM IIPOCIEAUTD 32 U3MEHEHUSIMHU IPKOCTH BHELIHErO OCBELICHUSA B Pa3IUYHBIE IPOMEKYTKH
BPEMEHH.

BapuaHTbl 4nNA caMocToATeNNIbHOWN paboThbl

BapuanT Nel.

Cobparh B yIaJICHHOM pEXKUME IPU TTOMOIIY TUPOCKOIMTUYECKOTO 1aT4YrKa YToll OTKIoHeHus. [Tpomgomku-
TenpHOCTB dKcriepuMenTa 10 cex. Yactora BeIOOpOK-10.

Bapuant Ne2.

Cobparb B yIaJI€HHOM peXHMe MPU MOMOIIM THPOCKOMUYECKOT0 JaTuhKa CKOpOCTh nepemertenus. [Ipo-
JOJDKUTEITBFHOCTD SKCIIepuMeHTa 5 cek. Yacrora BEIOOPOK-20.

Bapuant Ne3.

Cobparb B yIaJeHHOM pexxuMe HHPOpMAIKIo 0 BpameHHH MoTopa. CKOIBKO BpaIlIEHUH MPOU3BEAET MO-
Top 3a 7 cekyHa. [IpogomkuTenpbHOCTh 3KciepuMenTa 7 cek. Yactora BE1OOpOK-10.

Enununa usmepenus- rpaaychl.

Bapuant Ne4.



Cobparb B yIaJeHHOM pexxuMe HHPOpMAIKIo 0 BpameHHH MoTopa. CKOIBKO BpaIlleHUH MPOU3BEAET MO-
TOp 3a 5 cekyHa. [IpogomkuTenpbHOCTh KciepuMenTa 5 cek. Yactora Be1Oopok-10. Equnuria namepenus-
KOJIMYECTBO 00OPOTOB.

Bapuant NeS.

Cobparb B yIaleHHOM pexuMe HHPOpMaLKio 0 BpameHnH MoTopa. CKOIbKO BpallleHUI MPOU3BEAET MO-
Top 3a 10 cexynn. [IponomkutensHOCTh SKciepuMenTa 10 cex. YacroTa BeIOOpOK-10.

Enunnna namMepeHus- KoIu4ecTBO 000pOTOB.

Bapuant Ne6.

Cobparb B yJaJI€HHOM peXUMe MPU MOMOIIY THPOCKOIUYECKOT0 1aTurKa yroil oTkiIoHeHus. [Ipogomku-
TEJNBHOCTbH IKCIiepuMenTa 5 cek. Yacrora BHIOOpOK-10.

KonTpoabHbie BonpochI:

Yro Takoe mmuHa?

Urto Takoe muHa TaHHbIX?

Kakwne onepanyy npon3BoAMINCH B IPOrpaMMe MPY MOMOIIY IINH JAHHBIX ?
UYro Takoe pexuM ocuusuiockona?

B kakux eguHMIIaX U3MEPEHUS MOXKET aHAJIM3UPOBAThCs paboTa MmoTopa?
Uro Takoe ocumuiorpad?

Yro takoe 610k «Tekcr»?

UYro Takoe 070K «YIbTpa3ByKOBOH JaTUYMK» U Kak OH paboraet?

Uro Takoe 610K «IKpan»?

LRI R WD =

MGTOI[I/I‘ICCKI/IG MaTtcpualibl, OMPECACIAIONNC NTPOLUCAYPY OLICHUBAHUA KeﬁC-3aﬂaHHH

Onucanue METOAMKH OIICHUBAHUS BBITIOIHEHUS J1aOOPaTOPHBIX pabOT: OI[EHKA 32 BRIMTOJHEHHE J1abopa-
TOPHBIX PabOT CTABUTCS HA OCHOBAaHUH 3HAHUS TCOPETUUECKOTO MaTepraa o TeMe paboThl, yMEHHH U
HABBIKOB ITPUMEHECHUS 3HAHUI Ha TIPAKTUKE, pa0OThI ¢ 000pyIOBaHUEM, AaHAIU3UPOBATH PE3YIIBTATHI pa-
OOTBHI.

Kpurepun onenku (B 6anax):

- 5 GaJIIOB BHICTABIISIETCS CTYACHTY, €CIIH JIGMOHCTPHUPYIOTCS] 3HAHHSI TEMBI, LIS U 33184 J1a00paTopHOU
paboThl, X012 paboThl, JEMOHCTPUPYETCS MOJHOE 3HAHUE TEOPETHUECKOT0 MaTepHasa 1o TeMe Jiabopa-
TOpHOU paboTHI (B mporiecce 00CYKICHHS, IPU OTBETE HA KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS
YMEHHUsSI U HaBBIKU Pa0OTHI C KOMITBIOTEPOM U TpadUIeCKUMHU peaKTOpaMu, IPUMEHEHHSI 3HAHMSI Ha
MPaKTUKE, aHAIM3a PE3YJbTaTOB PA0OTHI U (OPMYIHUPOBAHUE BHIBOJIOB, BIIaJICHHE HABBIKAMU IPUKIIATHON
NesTeIbHOCTH;

- 4 Gaya BBICTABIISIETCS CTYICHTY, €CITH JEMOHCTPUPYIOTCS 3HAHUS TEMBI, IIeITU U 337124 1a00paToOpHO
paboThl, X012 paboThl, JEMOHCTPUPYETCS HEMIOTHOE 3HaHHE (DAKTUUECKOTO MaTepuaa o Teme jJadopa-
TOpHOU paboTHI (B mporiecce 00CYKICHHS, IPU OTBETE HA KOHTPOJIbHBIE BOIIPOCHI); IEMOHCTPUPYIOTCS
HEKOTOpPbIE HEIOCTATKU YMEHUS paboTaTh C ¢ KOMIBIOTEPOM U TpapMueCcKUMHU PeAaKTOpaMH, TPUMEHSTh
3HaHUS Ha IPAKTUKE, HEJOCTATKA

BJIQJICHUS HABBIKAMU MPUKIIATHON AEITETbHOCTH U CIIOCOOHOCTH aHAIM3UPOBATh PE3YIBTAThl Pa0OTHI,
(bOopMyITHpPOBATh BBIBOJIBI, IPOCIICKUBATH IPHUNHHO-CIICICTBCHHBIC CBS3H;

- 3 GaJia BBICTABISETCS CTYACHTY, €CIIM JeMOHCTPUPYIOTCS HETOJIHbIC 3HaHUS LM U 33134 J1aboparop-
HOM paboTHhI, X0Aa PabOTHI, IEMOHCTPUPYETCS HEMOIHOE, HECUCTEMHOE 3HAaHUE TEOPETUYECKOTO MaTepH-
ajna mo TeMe jgaboparopHoil paboTHI (B MpoIiecce 0OCYKACHUS, TPU OTBETE HAa KOHTPOJIBHBIE BOIIPOCHI);
JIeMOHCTPHUPYIOTCS 3aMETHBIE HEOCTAaTKH B YMEHUH paboTaTh ¢ KOMIBIOTEPOM U IrpauueCKUMHU peak-
TOpaMH, IPUMEHSTh 3HaHUS Ha IPAKTUKE, HEJOCTATOYHO BIIA/ICET HABBIKAMH MTPHUKIIATHOHN NESTETLHOCTH,
CIOCOOHOCTHIO aHATTM3UPOBATh PE3YIbTaThl pa0OTHI U (HOPMYIUPOBATH BHIBOJIBI, TPOCICKUBATH IPUIUH-
HO-CJICZICTBEHHBIE CBSI3H,

- 0-2 Ganya BBICTABISETCS CTYIEHTY, €CIH JEMOHCTPUPYIOTCS MOTHOE MM TIOYTH ITOJIHOE OTCYTCTBUE
3HaHUS [EJH U 33124 J1a00opaTopHOU pabOTHhI, X0/1a padOTHI, IEMOHCTPUPYETCS MOTHOE HITU TIOYTH TTOJTHOE



OTCYTCTBHE 3HAHHSI TEOPETUIECKOTO MaTepHasa Mo TeMe 1aboparopHoOi paboThI (B mpoliecce 00Cyxae-
HUSI, TIPU OTBETE HA KOHTPOJIbHBIC BOMIPOCHI); IEMOHCTPUPYIOTCS 3HAYNTEIbHBIC HETOCTATKA YMCHUS pa-
60TaTh C KOMIIBIOTEPOM U rpaUIECKUMH PeJaKTOPaMH, IPUMEHATH 3HAHUS Ha TMPAKTHKE, BIAJCHUS
HaBBIKAMU TIPUKIIAIHON AEATEILHOCTH, CIIOCOOHOCTH aHAIM3UPOBAThH PE3Y/bTAThl PA0OTHI U (OPMYITHUPO-
BaThb BbIBOJbI, IPOCJICKUBATL NPUYNHHO-CIICACTBCHHBIC CBA3U.

Jloknan

TeMrbl OKIIa10B:

1. Ucropus pa3Butusi poOOTOTEXHUKU. 3aKOHBI POOOTOTEXHUKH.

2. Knaccugukanus po6oros. [IpoMbliieHHbIe, TOMCKOBbIE, BOEHHBIE, OBITOBBIE, HCCIIE0BATENbCKHUE PO-
00TBI

3. YcrpoiicTBo ynpaiieHus: pooorom. CepBOMOTOP.

4. Narunku. Ha3znauenue narumkoB as Lego MindstormsNXT u EV3

5. OCHOBBI KOHCTPYMPOBAHUA MAIIIMH U MEXaHU3MOB. MexaHnueckue nepeaayu

6. Bupl MexaHn4ecKHX mepenau: 3youaras, nenHas, pemenHas. [lepegarounoe oTHoIIeHHe. YCTponcTBa
Ha OCHOBE MEXaHMUYECKUX Iepeiad: aBTOMAaTHUYECKUH ITardayM, oBOpOTHas Maar¢opma, pa3IBUKHbIE
aBTOMAaTUYECKUE JBEPH.

7. MexaHu3Msl IpeoOpasyrolue BpalaTeIbHOE B TOCTYNATEIbHOE JBH)KEHUE

8. KonecHble cuctembl iepeiIBUKEHUS POOOTOB

9. lllararomme cucTeMbl TIEPEABMKCHHS POOOTOB.

10. ManunynsuuoHHble cucTeMbl. CUCTEMBI MAHUITYJISILIUN U CUCTEMBI IIEPEABHIKEHUS.

11. PoGOTHI ¢ 3aXBaTHBIMH YCTPOMCTBAMU. BU/IbI 3aXBaTHBIX YCTPOMCTB.

12. Cucremsl niepeiBuxeHus poo6otoB. KonecHsle, ryceHUUHBIE, MIATAIOUINE, THOPUIHBIE POOOTHI.

Meroanueckue MaTepualbl, ONPEASIIONIME TPOLEAYPY OLICHUBAHUS JOKIIA1a

MeTtoanueckue MaTepuabl, OMpeIesIIoIe MPOoLEeAypY OLlEHUBaHUs JOKIaaa

IIPU OLICHKE BBIMIOJHEHUS CTYIEHTOM JO0KJIa/la MAKCUMAJIbHOE€ BHUMAaHUE CJIEYET YACIATh CIeTyIOIUM
acreKTaM: HaCKOJIbKO MOJIHO PaCKPBITO COZIEp)KaHUE MaTepralia, YeTKO U MPaBUIIbHO JaHbI ONPeIeIeHHUs,
PaCKpBITO COMEPKaHUE TEMBI; IEMOHCTPUPYIOTCS BHICOKUH YPOBEHb YMEHHSI aHATU3UPOBATh MHPOpMa-
LHUIO.

Kpurepuu oneHkun

- 9-10 GanyIoB BBICTABISETCS CTYAEHTY, €CJIM MOJTHO PACKPBITO COJEpKaHUE MaTepHaa; 4eTKO U mpa-
BWJIbHO JJaHbl ONIPENIETICHUsI, PACKPBITO COAEPKaHUE TEMBbI; JEMOHCTPUPYIOTCS BHICOKUN

YpOBEHb YMEHHUS aHAIM3UPOBaTh HUH(POPMALIKIO, Bia/IeHHE HaBbIKaMH JIOTUYHOTO U3JI0KEHUS MaTepuaia
U aHaJHM3a CrIeUalIbHON, HAYYHOI U HAyYHO-METOIMYECKOM JIUTEPATyphI 10 HccIeyeMol pobieme;

- 7-8 6aI0B BHICTABISIETCS CTYACHTY, €CIIH PACKPBITO OCHOBHOE COJEpKaHUE MaTepHalia; B OCHOBHOM
MPaBUJILHO JaHbl ONPEEICHUS TOHATUI U UCIIOJIb30BaHbl HAYYHbIE TEPMUHBI; TOMYILIEHb HE3HAYUTEb-
HbI€ HAapYIICHUs B ITOCIIEI0OBATEIbHOCTH U3JIOKEHHMSI; HEOOJbIINE HEJOCTATKA B YMEHUU aHATU3UPOBATh
UH(OPMAIUIO, €CTh HEIOYETHI BO BIIQJICHHH HABBIKAMU JIOTUYHOTO U3JIOKECHHS MaTeprala U aHaIn3a
CrenuagbHOM, HAyYHOH W HAyYHO-METOIUYECKOHN JTUTEPaTyphl IO UCCIeayeMOi podiieme;

- 5-6 6aNIOB BBICTABISIETCS CTYACHTY, €CIM YCBOSHO OCHOBHOE COJIEpKaHUE MaTepuana, HO HemoCIen0-
BaTeJIbHO; OIpe/IeJIeHHs] MOHATHI HEJOCTAaTOYHO YETKHUE; HE UCII0JIb30BaHbl BHIBOJIBI M 0000IIEHUS; YPO-
BEHb YMEHHUS aHATM3UPOBATh MH(POPMAIINIO, BIIa/ICHUS HABBIKAMH JIOTUYHOTO U3JI0KEHUS MaTepuana u
aHaJi3a CrelralIbHOM, HAYYHON M HAyYHO-METOAUYECKON JIMTEpaTyphl HEBBICOKUI;

- MeHee 5 0aJIOB BBICTABIISETCS CTYACHTY, €CITM HE M3JIOKEHO OCHOBHOE COJIEpKaHUE MaTepHaa, u3jo-
)KeHue pparMeHTapHoe, He TTOCIIeI0OBATeIbHOES; HE UCIIOIb30BaHbl BBHIBOJLI U 0000IIEHUS U3 HAOIIONe-
HUH, YPOBEHb YMEHUS aHATN3UPOBATh HHPOPMALIHUIO, BIIAJICHUS HABBIKAMH JIOTUYHOTO U3TIOKCHUS MaTe-
pyalia 1 aHaJIu3a CeUalIbHOM, HAyYHOW M HAYYHO-METOIMYECKOM JINTEPATYPhl OU€Hb HU3KHUH.

JAudpepennupoBaHHbIi 3a4eT



[TpumepHbIe Bompock! Kk 1ud3adety, 4 Kypc / 8 cemecTp

Hctopus passutus pobororexuuku. [lonsTue Mmexanusma, aBromara, podoTa.

Knaccudukanum pod6otoB. Chepsl MpUMEHEHHS pOOOTOTEXHUYECKHX CHCTEM.

Bubl MexaHndeckux nepeau.

JIBurareny moCcTOSTHHOTO TOKa. YCTPONCTBO, MPUMEHHUE B POOOTOTEXHUKE.

IITaroseie ABUTaTEIN.

[TpompinuierHBIe POOOTHL. MaHUTTYIATOPHI. THUITBI MAaHUTTYASTOPOB. THITBI CXBATOB 711 MAHUITY-

JIITOPOB.

7. CepBOnpHuBO/.

8. Jlarumkwm xacanus. Mcnonb30BaHKUE JATYMKOB KacaHUS.

9. [aruuku pacctosgHus. YCTpoilcTBO. Mcnonap30BaHue.

10. laTunku ocBenieHHOCTU. YcTpolcTBo. [IpumeHenue. YCTpoicTBO AaTuMKa JIMHUY.

11. Mcrionp30BaHMe JATYUKOB JJIS PEIICHUS 3a]1a4d MPOXOXKACHHS JTaOUPUHTA.

12. Oukoneps! nurareneil. Ycrpoiictso. Ilpumenenue.

13. Jluneitabie anropuTMebl. [[BrkeHre poOoTa ¢ HCTIOIb30BaHNE TUHEHHOTO aJITOPUTMA.

14. BetBnenue. [IBuxeHue 1o JIMHUU C IOMOILBIO PENIEHHOTO PEryisiTopa.

15. IlponopuroHanbHOE ypaBieHue. JIBUKEHHE MO JIMHUHU C TTOMOIIBIO MPOMPOIMOHAIEHOTO PEry-
JsATOpA.

16. UuTepdetic u ocobeHHocTu nporpammupoBanus B cpene EV3-G

17. UnTepdeiic 1 0cOOEHHOCTH IPOrpaMMHUpOBaHus B cpezie Scratch

18. Peanuzanus 3a1a4 JBUKESHUS 110 JIMHUU B U3MEHSIOUINXCS YCIOBUSX (UepHast TUHUS, LIBETHAS JIH-
HUSI, UHBEPCHAs JIMHUS, IPEPHIBAIOIIASICS JIMHUS)

19. Anroputm noncuéra. [Togcuér nepexkpEcTKoB.

20. MoGunbHbIe po60THl. CHCTEMBI TUCTAHIIMOHHOTO YIIPaBICHUS I MOOMIIBHBIX pOOOTOB.

S

Metonuueckue MaTepuabl, ONpeAeIsIone MPoLeaAypy OlleHUBaHUS T GEpEeHIIMPOBAHHOTO 3aueTa

Kputepusimu onieHUBaHUS SBISIOTCS OalIbl, KOTOPBIE BBICTABIISIOTCS 32 BU/IbI JSSITEILHOCTH (OLIEHOYHBIE
CpEeZCTBa) O UTOTaM U3yueHUsl Moynel (pa3aesnoB JUCIUILINHBI), IEPEUUCICHHBIX B pEHTHHT-IUIaHE
JUCLUUIUIMHBL: TEKYIIHH KOHTPOJIb — MakcuMyM 40 6aioB; pyOeKHbINH KOHTPOJIb — MakcuMyM 30 0asios,
MOOIIPUTEIBHBIC 0auThl — MakcUMyM 10.

ITpu ouenke oTBeTa Ha MU HEPEHIIMPOBAHHOM 3aueTe MAKCUMaJIbHOE BHUMAHUE JIOJDKHO YACTSATHCS TO-
MY, HACKOJIbKO MTOJTHO PacKpbITO COAEpKaHUE MaTepHalia, YeTKO U IPABUIIBHO JIaHbI OMPEeNICHus, pac-
KPBITO COZIEp)KaHUE MOHATUN, BEPHO JIM UCTIONb30BaHbl HAYYHbIE TEPMUHBI, HACKOJIBKO OTBET CaMOCTOS-
TeJbHBIN, UCTIOIb30BAHBI JIU PaHEee TPUOOPETEHHBIE

3HaHUS, PACKPBITHI JIM PACKPBITHI IPUUYMHHO-CIIEICTBEHHBIE CBSA3H, HACKOJIBKO BBICOKHI YPOBEHb YMEHUS
OTIepUPOBAHUS HAYUYHBIMH KaTErOpUsIMH, aHAIN3a MHPOPMAIIUY, BIa/IeHUSI HAaBbIKAMU [TPAKTUUYECKOH /es-
TEJIbHOCTH.

Kpurepun onenku (B 6amnax):

- 25-30 GayyI0B BBICTABISIETCS CTYACHTY, €CJIU CTYACHT JaJl OJIHBIE, pAa3BEPHYTHIC OTBETHI HA BCE TEOpe-
TUYECKHE BOMPOCHI OHIIeTa, MPOIEMOHCTPUPOBAJ 3HaHUE (PYHKIMOHAIBHBIX BO3MOKHOCTEH, TEPMUHOIIO-
I'MH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE MPHUMEHSATh TEOPETHUECKUE 3HAHUS ITPU BBIMOJHEHUH PAKTUYECKUX
3amannii. CTyeHT 0e3 3aTpyIHeHHI OTBETHII Ha BCE JOTOJIHUTEIBHBIE BOMIPOCHL. [IpakTrueckas 4acThb
paboTHI BHITIOTHEHA MOJHOCTHIO 0€3 HETOUHOCTEH U OMNOOK;

- 17-24 GannoB BhICTABISETCA CTYACHTY, €CIIM CTYJCHT PACKPBLI B OCHOBHOM TE€OPETUYECKHE BOTIPOCHI,
OJTHAKO JOMYIIEHbl HETOYHOCTHU B ONpeIeICHUN OCHOBHBIX MOHATUH. [Ipu oTBeTe Ha TOMOTHUTEIbHBIE
BOIIPOCHI JIOMYIIEHBI HeOOMbIINEe HeTOYHOCTH. [IpH BBIMOIHEHNH TPAKTUYECKON YacTh pabOTHI AOMyIIIe-
HbI HECYILIECTBEHHBIE OIITNOKHY;

- 10-16 GanoB BeICTABISIETCS CTYACHTY, €CIIM IIPU OTBETE HA TEOPETHUECKUE BOIIPOCHI CTYICHTOM JIOITY-
IIEHO HECKOJIBKO CYHIECTBEHHBIX OLIMOOK B TOJKOBAHUM OCHOBHBIX MOHATHM. JIoruka v moiHoTa OTBETa
CTPa/a0T 3aMETHBIMH U3bsIHAMU. 3aMETHBI TPOOEIIbl B 3HAHUK OCHOBHBIX METO/I0B. TeopeTuieckue Bo-
MIPOCHI B LIEJIOM M3JIOKEHBI JOCTAaTOYHO, HO C MPOMyCKaMu Marepuana. MiMerorcs mpuHIUIIiaIbHbIe



OLIMOKH B JIOTUKE TIOCTPOEHHsI OTBETa Ha Bompoc. CTyIEeHT He peIIn 3a/1auy WIK IPU PEeLIeHUU JA0Iy-
IIEHBI TPYOBIC OIIHOKY;

- 1-10 6am10B BBHICTABIISETCS CTYIEHTY, €CJIH OTBET Ha TEOPETUYECKUE BOIPOCH CBUIETEIILCTBYET O He-
MMOHWMaHWH U KpaliHE HETIOJTHOM 3HAHWU OCHOBHBIX MOHSATHI U MeTo0B. OOHapyKUBaeTCsS OTCYTCTBUE
HAaBLIKOB IIPUMCHCHUS TCOPCTUICCKUX 3HaHUUI ITPU BBIITOJIHCHUU NPAKTUYICCKUX BaHaHHﬁ. CTy,Z[GHT HE
CMOT OTBETUTh HU Ha OJUH JIOTIOJTHUTEIBHBIN BOIIPOC.

[TepeBon onenku u3 100-0amIbHOM B 4€THIPEXOALTLHYIO TPOU3BOIUTCS CICAYIOIINM 00pa3oM:
- otiyHO — oT 80 10 110 6aynos (Bkitodas 10 moompuTensHbIX 0AIOB);

- xoporo — ot 60 10 79 6amos;

- YIOBIETBOPUTEIBHO — OT 45 110 59 6aios;

- HEYZIOBJICTBOPUTEILHO — MeHee 45 6aios.

4.3. PeliTHHI-IJIaH TUCHMIINHEI
Tabnuia nepeBoga 6ajIOB TEKYIIETO KOHTPOJIS B OaJIbl peUTHHTA

S| S| 5| 5] 5| 5| 5|5, 5]|S5
0 0, 0/, 0]0] 0] O] O] O] 0] O
1 51312121 1 1] 1] 1]1
2 5141312 2121221
3 5041 3| 31 3] 2] 2|2
4 51 4] 4] 3] 3] 312
5 5| 5| 4] 4] 3|3
6 5/ 5] 4143
7 51 5] 4] 4
8 51 5] 4
9 515
10 5

PediTUHI-IUIaH AUCHUILIMHEI OpeacTasiaeH B [puinoxkennn 1.

5. YueOHO-MeTOOMYECKOE U HH(POPMAITMOHHOE o0ecreyeHre TN CUUIITTUHbBI
5.1. [lepeyeHb OCHOBHOI U OMOJHUTEIbLHON Y4eOHOM JJUTEPATYPbI, HEOOX0AUMOI /1151 0CBOCHUSA
AUCHUTLTUHBI
OcHoBHas JuTeparypa

1. OcuoBbl poboTtoTexHuku Ha Lego® Mindstorms® EV3 [OnekrponHslii pecypc] : yaeOHOE moco-
oue / J1.9. Hobpubopr [u np.]. — Dnekrpon. gan. — Cankr-IlerepOypr : Jlans, 2018. — 108 c.
— Pexxum noctyna: https://e.lanbook.com/book/110914

2. T'anwmn, E. A. OcHoBBI poboTOoTexHUKH : yueOHOe mocodue / E. A. 'anun. — Ywura : 3a6l'Y, 2021.
— 157 c. — ISBN 978-5-9293-2853-4. — TekcT : aneKTpoHHBIH // JIaHb : 3eKTpoHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/271652 (nara obpamenus:
06.01.2023). — Pexum noctyna: Aas aBTOPHU3. IOIb30BATEIEH.

JlonoiHUTeIbLHAS JTUTEPATYPa
1. Adonun, B.JI. UaTEeNNEKTYaIbHBIE POOOTOTEXHHYECKHE CUCTEMEI : Kypc Jekumii / B.JI. AdbonuH,
B.A. MaxkyuikuH. - Mocksa : Untepuet-Yausepcurer Madopmarmonnsix Texnonoruit, 2005. -
208 c. : mi1.,Tadin., cxeM. - (OcHOBBI HH(M)OPMAIIMOHHBIX TEXHOIOTHH). To ke [ DIeKTpOHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232978 (06.09.2018).



5.2. IlepeyeHs pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKANMOHHOI ceTH « AHTepHeT» M Npo-

rpaMmMHOTo oﬁecneqeﬂnﬂ, He00X0TUMBIX J1JIsl 0CBOEHHUSA JUCHHILIHHBI

. Hayunas snexrponnas 6ubmuoteka eLIBRARY.RU [Dnexrponnsiii pecypc]. — Pexxum mocryma:

https://elibrary.ru/.
DnexkTpoHHas onbanoreuHas cuctema «Jlaup» [DnexTpoHHsIl pecypce]. — Pexxum mocryma:
https://e.lanbook.com/.

. YHUBepcuTeTcKas Oubnuroreka oHmaiiH biblioclub.ru [DnexTponHslit pecypc]. — Pexxum goctyna:

http://biblioclub.ru/.
OnextponHas ondauoreka YYHuT [DnekrponHsiil pecypc]. — Pexxum nocrymna:
https://elib.bashedu.ru/.

. Poccwuiickas rocymapcTBeHHas OnOInoTeKa [ DJIeKTpOoHHBIN pecypc]. — Pesxxum moctyma:

https://www.rsL.ru/.

HanmonanwsHas anexTpoHHast Oubnroreka [ DneKTpoHHBIN pecype]. — Pexxum moctyma: https://xn--
90ax2c.xn--plai/viewers/.

Hammonanenas muatdopmMa oTKpeITOro oOpa3zoBanus npoed.ru [DaekTpoHHBIN pecypc]. — Pexxum
nocryna: http://npoed.ru/.

DnexkTpoHHOE 00pa3oBanue Pecrybnuku bamkoprocran [DnekTpoHHbIN pecypc]. — Pexum mo-
cryna: https://edu.bashkortostan.ru/.

Nudopmarnmonno-npaBoBoit noprai ['apanT.py [DnekTpoHHbIi pecypc]. — Pexxum moctyma:
http://www.garant.ru/.

IlepeyeHb peKOMeHAYEeMBIX PecypcoB HH(POPMALMOHHO-TE1eKOMMYHHKAUMOHHOM ceTH «MHTEp-

—

7.

HET», HAXOAAIIHUXCH B CBOOOTHOM A0CTYIIE

. http://legoacademy.ru
. Buzmeo-ypoku mo ocaoBaM pobororexauku https://robotbaza.ru/collection/video-uroki

OO6pazoBarenbHBIN pecypc, nocBsieHHbIN m1atdgopme Arduino http://wiki.amperka.ru/

IIporpammHoe obecnieueHune

. bpayzep Google Chrome - becrutarnas nuieH3ust

https://www.google.com/intl/ru_ ALL/chrome/privacy/eula text.html

Office Professional Plus - JToroop Ne0301100003620000022 ot 29.06.2020, HoroBop Ne 2159-
[10/2021 ot 15.06.2021, ToroBop Ne32110448500 ot 30.07.2021

Bpayzep SAnnexc - becrnarnas nunensus https://yandex.ru/legal/browser agreement/index.html
Windows - JToroBop Ne0301100003620000022 ot 29.06.2020, [Torosop Ne 2159- I10/2021 ot
15.06.2021, JToroBop Ne32110448500 ot 30.07.2021

daitnoBsiii MeHemxep DoubleCommander - becrutatnas aumeH3us
https://sourceforge.net/projects/doublecmd/

Cucrema nucrannronHoro o0yuenus Moodle - becrutarnas mureH3us
http://www.gnu.org/licenses/gpl.html

Windows Server 2012 Datacenter - JloroBop Ne31807077072 ot 09.11.2018

6. MarepuajibHO-TeXHHYeCKass 0a3a, HeoOXoOMMAasl IS OCYLIECTBJIEHUS 00pPa30BaTe/IbHOIO IMPO-
ecca 1o JUCIHHUIJINHE

HaumenoBanue cniennanusupo-  Bun 3anatuit HaumeHnoBanue 060pynoBaHus,
BaHHBIX ayJIUTOPHI, KAOMHETOB, MIPOTrpaMMHOTO 00eCTIeUeHUS
naboparopuii

Aynuropust 109(OM) st koHcynbTaui, Js koH- koHCTpYKTOp [lepBoPoborT,




TpOJs U arTecTanuu, /s xpane-
HUs 00opynoBanus, s nabopa-
TOPHBIX 3aHATHH, J[JIs mpakTHye-
CKHUX 3aHSITUI

yaeOHast mebenb

Aynutopus 311(OM)

Jleknmonnast, Cemunapckasi, J{is
KOHCYJIbTaluu, /Ij1st KOHTpOIIs 1
arrecraiuu, [{ns npakTH4ecKux
3aHATUHI

JIOCKa MapKepHasi, KOMIIbIOTEPbI
B cObope, MyIbTUMEIUHHBIN TPO-
eKTop, yueOHast MmeOesb, IKpaH
HaCTEHHBIN

Aynuropus 222(DOM)

st camocToATEeTbHON PabOTHI

KOMITBIOTEPBI B cOOpE, MPOEKTOP,
yaeOHast MeOenb, dKpaH AJs Ipo-
CKTOpPOB

Aynutopus 301 YUuranbHelii 3a1
(amexTponHBIH Karanor)(dM)

Jist caMoCTOSTeNbHOM PabOThI

KOMITBIOTEPHI B cOOpe, yaeOHas
Mebenb




