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l. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

MNOACHUTEJIBHAS 3AIINCKA
Hacrosmias oOmeoOpa3zoBarenpHas oO1epa3BUBarOLIas nporpamma

JIOTIOIHUTEIBHOTO 00pa30BaHUsl JIETEH HMEET MmeXHUUECKyl0 HanpaeieHHOCmb.
[Ipeanonaraer 1ONOJHUTEILHOE OOpa30BaHUE JETEH B 00JIACTH KOHCTPYUPOBAaHMUS,
MOJICIMPOBaHUSI M OECIMJIOTHOW aBHMAIMM, MpPOrpaMMa TakKe HalpaBlieHa Ha
dbopmupoBaHue y JAeTeil 3HAaHUM M HABBIKOB, HEOOXOIUMBIX JUIsi pPabOThI ¢
O0ecnuaoTHBIMU aBUallMOHHBIMU cucTteMamu (BAC).

[Iporpamma mO3BOJSIET CO3/aBaTh OJArONPHUATHBIE YCIOBUS Ui Pa3BUTHUS
TEXHUUYECKUX CIIOCOOHOCTEN HIKOJILHUKOB.

HacTrosias nmporpaMMa cOOTBETCTBYET OOILIEKYJIBTYPHOMY YPOBHIO OCBOCHHUS U
OpeanoyiaraeT  yJIOBJIETBOPEHHE I[O3HABATEIBHOIO HMHTEpeca O0yyarouierocs,
pacuiupeHue ero HMHGOPMUPOBAHHOCTH B 00JIACTM OECHWJIOTHBIX JI€TATEIbHBIX
anmapaTtoB M CHCTEM, a TaKKe OOOralleHHWe HaBBIKAMHM OOUIEHUS U MPUOOpETEHHE
YMEHUN COBMECTHOM JIEATEIBHOCTH B OCBOCHHUH ITPOTrPaMMBI.

AKTyanbHOCTH  mporpamMmbl  COBpEMEHHBIE  TEHACHIMH  Pa3BUTHUSA
pOOOTU3UPOBAHHBIX KOMIUJIEKCOB B aBHUALIMM TMOJYYWIM pEANIH3alyi0 B BHIE
O0ecnunoTHbIX aBHaIMOHHBIX cucteM (BAC).

B Hactosiiiee Bpemsi HaOIOAAaeTCs JIaBUHOOOPa3HbI pPOCT HHTEpeca K
OecnWJIOTHOM  aBHAllMM  KaK  MHHOBAI[MOHHOMY  HANpAaBICHUIO  Pa3BUTHS
COBPEMEHHOW TEXHUKH, XOTS UCTOPHUS Pa3BUTHsI 3TOTO HANPABJICHMS HAYAJIACh YXKE
6onee 100 ner Tomy Hazan. Pa3BuTue COBpEMEHHBIX M MEPCIEKTUBHBIX TEXHOJIOTHIMA
MO3BOJISIET CEroAHsl OECIMIIOTHBIM JIETATENbHBIM allllapaTaM YCIEIIHO BBINOJIHATh
Takiue (yHKUUHU, KOTOPbIE B MPOLUIOM OBUIM UM HEIOCTYNHBI WM BBIOJHSIINCH
JPYTUMU CUJIAMH U CPEICTBAMU.

brnaromapss pocty BO3MOXHOCTEM M TOBBIIIEHUIO JOCTYMHOCTA JIPOHOB,
MOTEHIIMaJ UCIOJIb30BaHUS UX B pa3HbIX chepax SKOHOMUKUA CTPEMUTETBHO PACTET.
DT10 co3aano HeoOxoauMocTh B HOBOM npodeccun: onepatop BAC. Crparernueckas
3ajlaya Kypca COCTOMT B IIOATOTOBKE CIEHHAINCTOB [0 KOHCTPYHPOBAHUIO,
porpaMMHUpoBaHuto u 3kcrryatanuu BAC.

Hactosmass oOpas3oBarenpHasi mporpamma IO3BOJSIET HE TOJIBKO OOYYHTb
pebeHnka MonenupoBatb U KoHcTpywpoBath BIIJIA, HO W MOATOTOBUTH
oOy4Jarommxcs K MJIAHUPOBAHUIO M OpraHU3aluud pabOThl HAJl Pa3HOYPOBHEBHIMU
TEXHUYECKUMHU MPOEKTaMHU U B JaJIbHEHIIIEM OCYIECTBUTh OCO3HAHHBIN BHIOOD BHUIA
NEATEIbHOCTH B TEXHUYECKOM TBOPUYECTBE.

IMenaroruyeckas neaeco00pa3HOCTb HACTOSIIEH MPOrpaMMBbI 3aKJIFOUAETCS B
TOM, YTO MOCJIE €€ OCBOCHHUS 00yUaloluecs nojayyaT 3HaHUsI U YMEHUs1, KOTOPbIE



TI03BOJISAIT MM TIOHSITh OCHOBBI YCTPOMCTBA OCCIHUIOTHOTO JICTATSILHOTO allapara,
IPUHIUITB pAa0OTHI BCEX €r0 CHUCTEM U UX B3aUMOJICHCTBHS, a TAK)KE YIIPABICHHE
BITJTA. Ucnonp30BaHue pa3andHbIX HHCTpyMeHTOB pa3Butus SOft-skills y nerei
(urpompakTHka, KOMaHIHas pab0OTa) B COYCTAHUU C pa3BUTHEM y HuX hard-
xkomneTeHmuin (Workshop, tutorial) mo3somut copmupoBath y peOeHKa HEIOCTHYIO
CUCTEMY 3HAHUW, YMEHUU U HABBIKOB.

OTanvuTebHbIE 0CO0EHHOCTH MPOTrPAMMBI

K OCHOBHBIM OTIMYUTEIHHBIM OCOOCHHOCTSIM HACTOSIIEH MPOTPAMMBbI
MO>KHO OTHECTH CJIEIYIOIINE MYHKTHI:

e KeliCOBasl CUCTEMA O0YUYEHUS;

® [IPOEKTHAs ICSTEIbHOCTB;

e HarpaBJIeHHOCTH Ha soft-sKills;

® UTPOIIPAKTHUKA;

e Ccpejla JUlsl pa3BUTHUS Pa3HbIX POJIEH B KOMAH/JIE;

® COOOIIECTBO MPAKTUKOB (BO3MOKHOCTb OOLIATHCS C JEThbMH U3 IPYTUX
KBaHTYMOB, KOTOpBIE MIPEYCIIEIN B IPAKTUKE CBOETO HAIPABIICHMUS);

® HAIIPABJICHHOCTh HA PA3BUTHE CUCTEMHOI'O MBIIUICHHSI,;

e peduiekcusi.

Bo3spacr aereii [Iporpamma opueHTHpOBaHA Ha JOMOJIHUTENBHOE 00pa30BaHKE
yYaIlMXCsl CPeIHEro MmKoJbHOTo Bo3pacta (11 — 14 net). Oco0eHHOCThIO AETEN 3TOr0
BO3pacTa SBJIETCA TO, YTO B 3TOT NEPUO IPOUCXOIUT IJIABHOE B PA3BUTUHU
MBIILUIEHUS] — OBJIQJICHHUE MTOIPOCTKOM MPOLECCOM 00pa30BaHUs MOHATUM, KOTOPBII
BEJIET K BBICHIEH (JOpME MHTEIUIEKTYaIbHOM AEATEIbHOCTH, HOBBIM CIOco0aM
noBeAeHus. OyHKIMs 00pa30BaHUsI MOHATUN JIEKUT B OCHOBE BCEX
MHTEJUIEKTYaJIbHBIX U3MEHEHUH B 3TOM Bo3pacte. st Bo3pacta 11— 14 net
XapaKTEepHO IOCIOICTBO JIETCKOI0 COO0IECTBA Ha/l B3POCIbIM. 31€Ch CKJIaIbIBaeTCA
HOBAs COIMAJIbHAS CUTYyalus pa3BuTus. MneansHas gpopma — 10, 9T0 peOESHOK
OCBaMBaET B ’TOM BO3pPACTE, C YEM OH PEAIIbHO B3aUMOJIEUCTBYET, — 3TO 00JACTh
MOPAJIbHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSITCSI COLIMAJIBHBIE B3AMMOOTHOILICHHUS.
OO0111eH1Ee CO CBOMMU CBEPCTHUKAMU — BEAYIIUN TUII ASSTEIBHOCTH B 3TOM BO3pacTe.
MIMeHHO 371eCh OCBaMBAIOTCSI HOPMBI COLIMAJILHOTO NOBEACHMS, HOPMBI MOPAJIH, 3/1€Ch
YCTaHABJIMBAIOTCSI OTHOIICHHS PABEHCTBA M YBKEHUS JIPYT K JPYTY.

KonnuecTBo yacoB :68 akagemMuueckux Jaca
®opmbl 00yueHusi OOyyeHue MPOBOAUTCS IO OYHOUM (hopme, C MpUMEHEHUEM
JIMCTAHIIMOHHBIX TEXHOJIOTUI

®opMbl oOpraHusanum aesateJbHocTH Dopma opraHu3alnM 3aHATUUI:

rpynmnoBasi, MHAUBUIyaJIbHAS,, UHAUBUAYAJbHO-TPYNNOBas U (pOHTAIbHAS.
[Iporpammoil mpenycCMOTPEHO NPOBEACHHE KOMOMHMPOBAHHBIX 3aHSATHUM:
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3aHATUA COCTOST M3 TEOPETUYECKOM M NPAKTUYECKOM 4YacTeW, IpUYEM
OoJpLIEE KOJIMYECTBO BPEMEHU 3aHUMAET UIMEHHO MTPAKTUYECKAsl YaCTh.

Pexum 3aHsiTHIl 3aHATHS 10 JOMOJHUTEIBHONW 00pa30BaTEIBHON MPOTpaMMe
npoBoasTcs 1 pa3 B Heaento no 1 yacy (MpooJbKUTENIBbHOCTh yueOHoro Jaca — 45
MUHYT). KparHocTh 3aHSTUH W WX MPOAOKHUTEIBHOCTH OOOCHOBBIBAETCS
pexomenayembiMu Hopmamu CAHIIMH 2.4.4.3172-14, uenpto W 3aaadamu

IPOrPaMMBI.
[enu u 3a1a4u IPOTrPaMMBI.

Llenpro mporpamMMel SBISIETCS. POPMUPOBAHUE Y OOYUAIOMINXCS YCTOWYMBBIX SOft-
skills u hard-skills! mo cnexyromum HanpapaeHusIM: IPOEKTHAS IEATENLHOCTD,
TEOpHs pelIeHUs N300peTaTeIbCKUX 33/1a4, padoTa B KOMaH 1€, a3pOoIMHAMUKa U
KOHCTPYHpOBaHUE OECMUIOTHBIX JIETATEJIbHBIX allllapaToB, OCHOBBI
PaIUOdIEKTPOHUKH U CXEMOTEXHUKH, TPOTPaMMHUPOBAHIE MUKPOKOHTPOJIIEPOB,
nérHas skcruryaranus BAC (0ecnuiaoTHBIX aBUAMOHHBIX cucTeM). [Iporpamma
HampaBlieHa Ha pa3BUTHE B peOEHKE HHTEpeca K MPOEKTHOM, KOHCTPYKTOPCKON U
IPEITPUHUMATEIHCKON JEATEIBHOCTH, 3HAUNTENBHO PACIIUPSIONIEH KPYTo30p H
00pa30BaHHOCTh PeOCHKA.

3anauu:

OO6pazoBaTtenbHbIC 3aa4H:
e chopmupoBaTh y 00y4aronuxcsi yCTOM4YMBbIC 3HAaHUSI B 00J1aCTH
MO/JIeIUpOBaHus U KoHCTpyupoBanus bAC;
® DPa3BUTh Yy 00YHAIOIIUXCS TEXHOJIOTUYECKHE HABBIKU KOHCTPYHPOBAHUS,
e cdopMupoOBaTh y 00YyHAIOIIUXCS HABBIKA COBPEMEHHOTO
OpraHU3alMOHHO-PKOHOMUYECKOTO MBIIIUICHUS, 00€CTICUMBAIOIINX
COIMAILHYIO JIallTAINIO B YCJIOBUSX PHIHOUHBIX OTHOIIICHUM.
PazBuBatomue 3amaun:
® TO/JEpPKATh CAMOCTOSTEILHOCTh B Y4€OHO-TTI03HABATEIHbHON
JEATEIIbHOCTH;
® Pa3BUThH CMIOCOOHOCTH K cCaMOpeaIM3alluM U 1IeJICYCTPEMIIEHHOCTH;
e copMHUpOBaTH TEXHUYECKOE MBIIIJICHUE U TBOPUYECKUM MOAX0 K padboTe;
® Dpa3BUTh HABBIKM HayYHO-HUCCJIEAOBATEIHCKOU, HHAKEHEPHO-
KOHCTPYKTOPCKOM U IMTPOEKTHOM AEATEIbHOCTH;
® DACHIMPHUTH ACCOIMATUBHBIC BOZMOKHOCTH MBIIIIJICHHUS.
BocrnurarenbHble 3a0a4n:
e cdopMupoBaTH KOMMYHHKATUBHYIO KYJbTYPY, BHUMAaHHUE, YBAXKEHUE K
JIIOJISIM;
® BOCIIUTATh TPYI0JIOOUE, PA3BUTh TPYIOBhIE YMEHHS 1 HABBIKH,
PaACIIMPUTD MOJTUTEXHUYECKUA KPYro30p U YMEHHE IUIAHUPOBATh padoTy
M0 peain3alliy 3aMbICia, IPEeABUICHUE PE3YIIbTAaTa U €0 JOCTHKECHHUE;
e chopmMupoBaTh CIIOCOOHOCTH K MPOTYKTUBHOMY OOIIICHUIO U
COTPYJHUYECTBY CO CBEPCTHUKAMH M B3POCIIBIMU B MIPOIIECCE TBOPUECKOM

! «soft-skills» — TeopeTnueckue 3HaHUA U KOTHUTUBHBIX premsl, «hard-skills» — ymenus

«paboTaTh pyKamm».
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ACATCIBHOCTH.

O0beM nmporpamMmbl M BUIbI Y4e0HOI padoThI

Buy yueGHo# paboTh Bcero
AyIuTOpHBIC 3aHATHS BCETO, B 68
TOMYHCIIC:

Jlexun 22
[IpakTrueckue 3aHATHUSA, B T.4.: 48
JlabopaTopHbie paboThI 6
CamocTosiTenbHas MOArOTOBKA 12
[IpoektHas pabota 19
Bunbl Texymiero KOHTpoJIs 1
O6beM yueOHON TPOTpaMMBI 68




YYEBHO-TEMATHYECKHWH ILIAH

O0neM yacoB
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1 2 3 4 5 6 7
Teopust MyJbTHPOTOPHBIX crcTeM. OCHOBBI yIpaBJIeHUSsI.
Buok 1. SRR S g 16 10 |6
IMoséThl HA cuMyIsITOpE.
1. BBogHas iekus 0 COAEepKaHUM Kypca. 1 1 0
2. ITpyHUMIIBI yOIPABIEHUS U CTPOEHUE MYJIBTUKONTEPOB. 1 1 0
3. OCHOBBI TEXHUKHU 0€30MaCHOCTHU MOJIETOB 1 1 0
4. OcHOBBHI AJIeKTpUYECTBA. JINTHII- MOTUMEpPHbIE 1 1 0
aKKyMYJISITOPHI.




5. IIpakTryeckoe 3aHATHS C JIMTUI- TOJIMMEPHBIMU

[IpakTrueckas padoTa ¢

AKKyMYJISITOpaMHU 5 1 3apsITHBIMHU
(3apsnka/paspsika/6anaHCUpPOBKa/XpaHEHHUE) YCTPOMCTBaMH.
6. TexHomorus nmaiiku. TexHUKa O€30MIaCHOCTH. 1 0 [Tatika mpoBOJOB.
7. ObyueHue maike. 1
8. [Tonétel Ha cUMyJISITOpPE. [Tonérsl HA cumynaTope.
biok 2. COopka 1 HacTpoika KBagpokonTepa. YueOHbIe MOIETHI. 25 18 [IpakTuueckas padbora
1.O0y4eHne HaBbIKaM MUJIOTUPOBAHUS KBAAPOKOIITEpa HA N
v P Jesalb p 2 1 YueOHble ONETHI
IPUMEPE UTPYIITKU 3aBOJICKON COOPKHU
2.Y1paBneHue nojaéromM MmyabTukontepa. [Ipunmmmn .
P . Y pa. LIpHHI CoOopka 1 HacTpoiKa
GYHKIIMOHUPOBAHUS TIOJETHOTO KOHTPOJUIEPA U anmapaTypbl 2 1
KBaIPOKOIITEPA
yIpaBJICHHUS.
3.beckomekTopHbIE IBUTATENH U PETYIISTOPHI UX X01a. 5 1
[1naTel pa3BOaKM MUTAHMUS.
4.C6opka paMbl KBaJIpOKOMTEPA. 4 3
5.ITatixa ESC, BEC u cuiioBoi yacTu. 3 1




6. OCHOBBI HACTPOMKHU MOJETHOIO KOHTPOJLIEPA C TIOMOIIBIO
KommnbroTepa. HacTpolika anmapartypsl ynpaBieHHUs

7. WHCTpyKTax MO TeXHUKE 0€30MMaCHOCTH MOJIETOB.

8. IlepBrie yueOHbIC TONETHI: «B3IET/TIOCAIKAY,

VY4yeOHbIe MOJIETHI

9.1TonEThI: «ynep>kaHue Ha 3aIaHHON BBICOTEY, IEPEMEILICHUS
«BIIEpEI-HA3a/», «BJIEBO- BIIpaBoy». Pa30op aBapuiftHBIX
CUTYaIUM.

VYuyeOHbIe MOJIETHI

10. BeimonHeHHE TTONETOB: «TOYHASI TIOCA/IKA HA YAAICHHYIO
TOYKY», KKOPOOOUKay, KY4ETHOKY», «BOCBMEPKA», «3MEHKa,
«OO0JIET IO KPYTY».

VY4yeOHble MOJIETHI

brnok 3.

Hacrpoiika, yctanoBka FPV — o6opynoBanus.

[TpakTrueckas pabora

1. OcHoBHI BuicoTpancisaiuu. [Ipumensiemoe o6opynoBanue,
€ro HaCTpPOMKa.

YcraHoBka
BHJI€0000PYAOBAHUS.

2. YcTaHOBKa | MOJKIIIOUCHUE PATUOTIPUEMHIKA U
BUJIC0000PYIOBAHUS.

3. [IunotupoBanue ¢ ucnoyibzoBanrueM FPV- o6opynoBaHusi.

[Ton€Ter «OT TIEpBOTO
JIALIAY.




biok 4. PaGota B rpynmnax HaJ WHKEHEPHBIM MIPOECKTOM. 19 3] 14 [IpakTrnueckas padora
1. [IpuHIUIIBI CO31aHMSI HHKEHEPHOUM MPOEKTHON padOTHI. 5 1 4
CamocTrosTenbHas
MOJATOTOBKA I'PYHIOBBIX
WHXEHEPHBIX IPOEKTOB.
2. OcHoBbl 3D-niedatu u 3D-MoaenMpoOBaHHUS. 6 2 4 P P
3. Pabora B rpymnmnax HaJl HH)XEHEPHBIM POEKTOM 7 1 5
«becninioTHas aBUallMOHHASI CUCTEMAY.
4. TloaroroBka Mpe3eHTaI COOCTBEHHON MPOEKTHON
1 1 0 CaMOCTOSITEJIbHO
paboTHI.
HTOroBbIil KOHTPOJIb 1 0 1 3ammTa npoeKTa
[Ipe3eHTanus u 3ammTa rpynmnoil CoOOCTBEHHOTO 1 0 1
UHKEHEPHOIO MPOEKTa
Hroro: 72 23 49 72
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COJIEP)KAHUE JIONMOJHUTEJBbHOM OBPA3OBATEJLHOM ITPOT'PAMMBI

CUMYJIATOPE.

1. BBoaHad JIEKIHS O COACPKaAaHUU
Kypca.
2. IlpuHIMIIBI ynpaBiIeHUS U
CTPOEHUE MYJIbTUKONITEPOB.
3. Texuuka 06€30MMacCHOCTHU MOJETOB
4. OcHOBBI 3€KTpUYecTBa. JIUTHII-
MTOJIMMEPHBIE AKKYMYJIATOPBL.

5. IlpakTuueckoe 3aHATUSA C JIUTUI-
MOJIMMEPHBIMU aKKyMYJISITOPAaMHU
(3apska/pa3psiika/6anaHCUPOBKA

/XpaHeHHe)

6. TexHoyorus nmavku. TexHUKa
0€30MaCHOCTH.

7. OOyueHue naike.

Nei/m |HaumeHoBaHUE TEMBbI ConepxaHue TeMbI
1 2 3
Teopus MyIbTUPOTOPHBIX CUCTEM.  |Y CTPOMCTBO MYJIBTUPOTOPHBIX cUCTEM. OCHOBBI KOHCTPYKIIUH MYJIBTUPOTOPHBIX
cucreM. [IpuHIMIIBI yIIpaBIEHUS MYJIbTUPOTOPHBIMU CUCTEMAaMU.
biok 1. (OcHoBEI ynpasienus. [lonérel Ha

Anmapatypa paauoynpaBieHUs: IPUHILIMI JEUCTBHS, 00IIEe YCTPOUCTBO.
TexHuka 0€30MaCHOCTH MPU PabOTE ¢ MYJILTUPOTOPHBIMU CUCTEMAMH.

DIEKTPOHHBIC KOMIIOHEHTBI MYJIbTUPOTOPHBIX CHCTEM: IIPUHIIUITBI PA0OTHI,
o011ee yCTpOMCTBO.

JInTnii-noIMMEpHBIE aKKyMYJIATOPBI M UX 3apsHbIE YCTPOMCTBA: YCTPOMCTBO,
MPUHIUN ACUCTBUS, METOIbI 3apsIAKU/pa3psA KU/ XpaHeHus/ OalaHCUPOBKH
aKKyMYJISITOPOB, Oe3omacHasi pabota ¢ 000pyJ0BaHUEM.

[Tafika >71eKTPOHHBIX KOMITOHEHTOB: TIPUHIIUITBI TTAHKK, 00yUYeHUE Taiike, maika
3JIEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérsl HA cumynATOpe: O0yUeHHE MONETAM Ha KOMIBIOTEPE, MPOBEICHUE
Y4EOHBIX MOJIETOB HA CUMYJISITOPE.
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8. Ilonérel Ha cuMymIsATOpE.
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brnok 2.

COopka 1 HaCTpoOIKa KBaIPOKONTEpPa.

YueOHbIE MOJIETHI.

1. YnpasneHue noiaéTtom
MyJsbTHKONTEpa. [TprHIIMI
(YyHKIMOHUPOBAHUS MOJETHOTO
KOHTpOJUIEpa U anmapaTypsl
YIpaBJICHUS.

2. bBeckoJUIeKTOpHBIE IBUTaTEIN U

perynsaTopsl ux xona. Ilnarer
Pa3BOJIKH IUTAHUS.
3. COopka pamMbl KBaJpOKONTEpA.
4. Tlaiika ESC, BEC u cunoBoit
YacTH.

5. OCHOBBI HACTPOUKH MOJIETHOTO
KOHTpOJUIEPa ¢ TOMOILBIO
kommnbroTepa. Hactporika
Anmapatypsl yIpaBJIeHUs.

6. Hactpoiiku nos€THoro
KOHTpoJLUIepa.
7. VIHCTpyKTaxX 110 TEXHUKE
0€30I1acHOCTH MOJIETOB.
8. IlepBbie yueOHBIEC TIOJETHI:

«B3IET/MIOCAIKAY, «YIEepP KaHHE HA
3a/ITAaHHOM BBICOTEY, TIEPEMEIIICHUS

[Ton€THBIN KOHTPOJUIEP: YCTPOMUCTBO NOJETHOTO KOHTPOJUIEPA, IPUHIIMIIBI €I0
(YHKIIMOHUPOBAHUSA, HACTPOITKa KOHTPOJLJIEpa C TIOMOIIBbIO KOMITBIOTEPA,
3HAKOMCTBO C IIPOTPaMMHBIM 00€CIIE€YEHUEM ISl HACTPOMKH KOHTPOJLIEPA.

beckonneKkTopHbIe IBUTATENN U UX PETYIIATOPHI XOAa: YCTPOUCTBO, IIPUHIIUIIBI
uX (QYHKIIMOHUPOBAHUS, MaliKa IBUTaTeNIeH U PEryIsaTOPOB.

[1naThl pa3BOJAKH MUTAHUS: O0IIEE YCTPOUCTBO, XapaKTEPUCTUKH, MMaKa
PETYyJIATOPOB U CHJIOBBIX MPOBOJOB K IUIATAM PA3BOJAKHU ITUTAHUS.

NuctpykTaxk nepen nepBeiMU yueOHbIMU TTosIETamMu. [IpoBegeHne yaeOHbIX
MOJIETOB B 3aJi€, BHITIOJIHEHUE 3a/IaHUI: «B3JIET/TIOCAIKAY, «YIAEp>KaHUE Ha
3aJIaHHOM BBICOTE», «BIEPEI-HA3a/», «BJIEBO-BIIPABO», «TOYHAS MOCAIKA HA
YAAJIEHHYIO TOUKY,

«KOPOOOYKA», YETHOK», «KBOCBMEPKa», «3MEIKa», «00JIET MO KPYTy».

Paz6op aBapuitHBIX CUTyaIIHiA.
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«BIIEpEI-HA3AD,

«BJIEBO-BIIPaBoy. Pa3dop aBapuitHbIX
CUTYaIUM.

9. BeinoJiHEeHUE TTOJIETOB: «TOUHAS
MOCajJKa Ha YJIaJICHHYIO TOUKY,
«KOPOOOYKa», «UEITHOK», KBOCbMEPKaY,
«3MEMKay,
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Hacrtpoiika, ycranoBka FPV —

OcHOBBEI BUACOTPAHCIIIHUN: IIPUHIMUIIBI IICpCaavdIr BUACOCUTHAJIA, YCTpOfICTBO u

o0opyaOBaHUS. XapaKTePUCTUKU TPUMEHSIEMOT0 000pyJ0BaHUS.
biok 3.
1. OCHOBBI BUJICOTPAHCIISLINH. YcraHoBKa, MOJIKIIOYEHUE U HACTPOIKa BUC0000PY10BaHUS Ha
[Ipumensiemoe o6opyaoBaHuE, €ro MYJIBTHPOTOPHBIE cucTeMbl. [InumoTupoBanue ¢ ucrnoas3oBanueMm FPV-
HACTPOMKA. 000py10BaHUS.
2. YCcTaHOBKa U NOJKIIIOUYEHUE
paauoInpuéMHUKA U
BHJ1€0000pYAOBAHUSI.
3. IImnorupoBanue ¢
Pabora B rpynnax Haj MHXEHEpHBIM |[PaboTa Hal MHXKEHEPHBIM MPOEKTOM: OCHOBBI IUIAHUPOBAHUS MPOEKTHOU pabOThI,
MIPOEKTOM. paboTa HaJ IPOEKTOM B COCTABE KOMAH/IbI.
biok 4.

1. IIpuHUMITBI CO3aHUSI HHKEHEPHOU
MPOEKTHOM pabOTHI.
2. OcnoBrl 3D-nneuatu u 3D-
MOJICITUPOBAHUS.

3. Palbota B rpymnmax HaJ
WHXEHEPHBIM MMPOEKTOM

«becnunorHas dBUAITMOHHAsA CUCTCMa».

OcHoBsl 3D-nieuatn u 3D-MoaenupoBanusi: mpuMeHsieMoe 000py0BaHUE U
MPOrpaMMHOE 0OECIICUCHHE.

[IpakTrueckast paboTa B rpyInax HajJ MHKEHEPHBIM MPOEKTOM O TEME
«becnunoTHas aBUaLIMOHHAS CUCTEMAY.

[ToaroroBka v MpOBEAECHUE MPE3EHTALIUU 110 TPOEKTY.
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4. IJTAHUPYEMBIE PE3YJIBTATDBI
[Ipeanonaraembie pe3ynbTaThl OCBOCHHS TOJHOTO Kypca 00y4YeHus 0 JAOMOJIHUTENbHOM 00111e00pa3oBaTeibHON 00lIepa3BUBatoIe
nporpamme «becnuioTHbIE JeTaTelbHbIe aNNapaThl» cPOPMYIUPOBAHBI UCXO/IS U3 TPEOOBAHUMN K 3HAHUSIM, YMEHUSIM, HaBbIKaM,
KOTOpBIE yUalrecs J0HKHBI IPUOOPECTH B IIpoliecce 00yUeHus Ha BCEX rojax, C yU4eTOM IIeJiel U MOCTaBICHHBIX 3aj1a4.

Jluunocmmuule pesynbmamsl 0c80eHUs OONOIHUMENbHOU 00Ue0bpa3o08amenbHol
obwepazeusaroweti npocpammol

e YBOXHUTEIHHOE OTHOIICHHE K KYJIBTYPE CBOCTO HApO/Ia;

e OTBETCTBEHHOE OTHOIIEHHE K 00YUYEHUIO;

e TOTOBHOCTH M CITIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOpPa30BAHMIO HA OCHOBE MOTHBAIIMM K OOYUYEHHIO U MO3HAHUIO B 00JACTH
HAyYHBIX TEXHOJIOTHH,

o OepeXKHOE OTHOIIEHUE K TyXOBHBIM IIEHHOCTSIM;

e HPABCTBEHHOE CO3HAHHME, YYBCTBO, TOBEJCHHE HA OCHOBE CO3HATEIBHOTO YCBOCHHS OOIECUCTOBEYCCKUX HPABCTBEHHBIX
IICHHOCTEM;

e OCTETHUYCCKHE MOTPEOHOCTH, IIEHHOCTH U YyBCTBA.

Memanpeomemmuvie pe3yromanmul 0C80eHUs OONOIHUMENbHOU 00Ue00paz0eamenbHol 0o0uwepa3eusaroweli NPocpammbl
VYyamuecs Hay4darcsl Ha IOCTYITHOM YPOBHE:

e OCBaMBaTh CMOCOOBI peIICHUsS MPOOJIEM TBOPUECKOTO M HAYYHOTO XapakTepa M ompeneieHus HamoOosee 3P HEeKTUBHBIX
CHOCO00B JOCTHKEHUS Pe3yJIbTaTa;

e OpPraHW30BBIBATH COTPYIHUYECTBO C MEIArOrOM U CBEPCTHUKAMHM, pabOTaTh B TPYIIIC;

e BIIQJICTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;

e IIPOAYKTUBHO 06H_IaTbC$I )41 BSaHMOHCﬁCTBOBaTB;
16



e DPa3BHUBATh XYJI0KECCTBEHHBIC, ICHXOMOTOPHBIC, KOMMYHHKATHBHBIC CIOCOOHOCTH;
e Dpa3BUBaTh HAOIIOAATEIBHOCTh, ACCOIMATHBHOE MBINUICHUE, JCTETHYSCKHUA W XYJ0XKECTBEHHBIH BKYC W TBOPYECKOE
BOOOpaKeHUE.

IIpeomemuvbie pe3yivmamol 0C80€eHUsL OONOTHUMENbHOU 00We00pa308amenbHol
obwepazeusaroweri npocpammbl

anmnecx ITIO3HAKOMATCA:

C TEXHOJIOTUEN U3rOTOBJIEHUS KBAaJPOKOIITEPa U3 OPOCOBOT0 MaTepHaa,
CO CXEMaMU U3TrOTOBJICHHS KBAJIPOKOINTEPA,

e C MCTOpPHEN BOZHUKHOBEHMS KBAJPOKONTEpA

o cmpasuiaMu Th, co cxemaMu U3rOTOBIICHUS.

Yuamuecst Hay4aTcs:

e MOAOMpPATh KOPIYC, COOTBETCTBYIOIINE LIETH, MOAOUPATh LBETA ISl U3/EIIHIA;

e UYHUTaTh CXEMBI,

e CaAMOCTOSITEIILHO COOMPATH MOACIIKH MO CXeMaM, BEIOUPATh U3JIEIHs, KOTOPhIE CAMU JIETU OYyT BBIOIHSTH.
o 00palaThCs ¢ KOJIOUUMU U PEKYIIMMU HHCTPYMEHTAMU, KIIESUUMHU COCTaBaMH,

VYyammecs moaydaT BO3MOXHOCTh PUOOPECTH:

o TEpPBOHAYAIBHBIC MPEICTABICHUS O BIUSHUU HAyYHOTO TBOPUECTBA HA PA3BUTHUS CTETUUECKOTO BKYCa, BOOOPaKECHHUS;
e HaBBIKM MCIIOJIHEHUS MOEIOK U3 OyMaru, kapToHa, rjacrMmaccal

1. KOMILTEKC OPTAHU3AIIMOHHO-TIEJATOTHYECKUX YCJOBUM
17



Kanennapublii yaeOHbli rpaguk

[TpoaOMIKUTETLHOCTD OkoHuYaHHE yueOHOTO
Hauano yueOHoro rona
y4eOHOTO Toja roja
34nenenn 02.09.20 1. 31.05.21r.

KomrinekroBanue rpymi

Hauvaso 3austuit
1 nonyroaue

Hauano 3ansatuii
2 TIOJIYTOIne

0 09.09.21 .
1 ron 00yuyeHus

02.09.21r.

09.01.22r.

1 monmyroaue

KaHukysl

16 yueOHBIX HEJETb

80 yueOHbIX qHEN

2 TIOYTOIAE

18 yueOHBIX HEENb

90 y4ueOHBIX THEH

30.12.21 r. - 08.01.22 1.

ATtTecranus

[IpomexyTouHas

Hrorosas

C 18.12. 1m0 26.12.21 r.

C 17.05. mo 25.05.22r.

2. YCJIOBHUSA PEAINZALINU TPOI'PAMMBI

AmnmnapaTHoe U TeXHHYECKoe o0ecrevyeHue:

— Pabouee mecTo o0y4Jaromerocs:
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HOYTOYK: MPOM3BOIUTEIBHOCTE mporieccopa (o tecty PassMark — CPU BenchMark http://www.cpubenchmark.net/):
He MeHee 2000 exuHUIl; 00BEM omniepaTUBHOM MaMsTH: He MeHee 4 ['0; 00béM Hakonutens SSD/eMMC: ne menee 128 I'0
(WJIM COOTBETCTBYIOIIHH 1O XapaKTEPUCTUKAM TIEPCOHATBHBIN KOMIIBIOTEP C MOHUTOPOM, KJIABHATYPOU U KOJIOHKAMHU );
MBIIITb.

— Pabouee MecTo HacTaBHUKA:
HOoyTOYK: Tporeccop Intel Core 15-4590/AMD FX 8350 — anamornyHas wim 0ojiee HOBas MOJEb, TpadUIeCKUit
nporieccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananmoruunas uiau Oosiee HOBas MOJCNb, 00BEM
ornepatuBHOM mnamatu: He meHee 4 [0, Buaeosbixonm HDMI 1.4, DisplayPort 1.2 wnu Goniee HOBas Mojenb (Wid
COOTBETCTBYIOIIUH 10 XapaKTEPHUCTUKAM MEPCOHATBHBIA KOMITBIOTEP ¢ MOHUTOPOM, KJIAaBUATYPOH U KOJIOHKaMH );
MPE3EHTAIMOHHOE 000PYI0BAHNUE C BO3MOXKHOCTBIO MOAKIIOYEHHUS K KOMITBIOTEPY — 1 KOMIIJIEKT;
GaUmIapT ¢ KOMIUIEKTOM JINCTOB/MapKepHAash JOCKA, COOTBETCTBYIONMINK HA0Op MUCHMEHHBIX MPUHAIICKHOCTEH — 1
IIT.;

enuHas cetb Wi-Fi.

IIporpammHoe obecnieueHue:

— oducHOe mporpaMMHOE 00eCIIeueHHUE;

— mporpaMMmHOe obecrieueHune it Tpéxmeproro moaenupoBanus (Autodesk Fusion 360);
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— rpaduueckuil peaakTop.

Pacxoanbie maTepuabi:

Oymara A4 st pUCOBaHMS U paclieyaTKH;

Oymara A3 st puCOBaHUS;

Ha0Op MPOCTHIX KapaHJaliel — Mo KOJIUYECTBY 00yUarOIIUXCS;
Ha0op YEPHBIX MAPUKOBBIX PYyUYEK — IO KOJUYECTBY O0YUaAIOIIUXCS;
kieu [IBA — 2 mT.;

KJIeH-KapaHJall — M0 KOJUYECTBY 00YyUarOIINXCS;

CKOTY MPO3pPavYHbIA/MATOBBIN — 2 IIIT.;

CKOTY JBYCTOPOHHUHN — 2 IIT.;

KapToH/To(pokapToH /1 MakeTupoBanus — 1200*800 MM, 10 0THOMY JIMCTY Ha JIBYX 00YYarOIINXCS;
HOX MAKETHBIM — MO KOJUYECTBY 00YUaIOIUXCS;

JIE3BHS JJIS HO’KAa CMEHHBIC 18 MM — 2 1IT.;

HOXKHHIIBI — T10 KOJIMYECTBY O0YJArOIITNXCS;

KOBPHK JJISl PE3KU KapTOHA — I10 KOJIMYECTBY 00yUYarOITUXCS;

PLA-mnactuk 1,75 REC Heckonbpkux
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3.@OPMbI KOHTPOJIA

IIpuémbl 1 MeTOABI
Pazgea . Texnuyeckoe DopMblI
DopmbI OpraHu3anuu JAupakTuyeckui
HJIN TEMa . OCHAaIIcCHHUE nmoaBeAcCHUA
3aHATHI 00pa3zoBaTeIbHOIO MaTepuaJl .
nporpaMmmal 3aHATHHU UTOIroB
npoiecca
Teopust MyJIbTHPOTOPHBIX 3anucu B TETpajsx, [lonér na
Jlexuwms, nuckycens | becena nmo teme 3aHsTHA, s WHrepakTuBHAs
cHCTEeM. CIPaBOYHBII cumyIisitope 0e3
IPaKTUYEeCKOe UHAMBUyalIbHAs paboTa JI0CKa, HOYTOYK C
OcHOBBI ylIpaBJIeHUS. matepuan u3 [10 s OImuOOoK
. 3aHsTHE c 110 10, RC-mrynbT
IToa1éThI HA cUMYJISITOPE. 10JIETOB WJIOTUPOBAHUS
Coopka n TecToBbIE MONETHI
. Jlexnus, WNHcTpykuus o WNHrepakTuBHAs
HACTpoiiKka Pabota B rpymnmnax, . Ha
JTUCKYCCHS, cOopke, CIIpaBOYHBI | JOCKa, HOYTOYK C
KBa/IpoKonTepa. UHIUBUAYaJIbHAs paboTa COOCTBEHHOPYUYHO
- MPaKTUYECKOE marepuan u3 [10 ms | T[1O, kBagpokomnrtep,
Y4eOHble MOTETHI. c 10 coOpaHHOM
3ansTue, wWorkshop MI0JIETOB RC-mynbT
KBaJIpOKOITEPE
Hacrpoiika, WNHTrepakTuBHAs
craHoBka FPV Jlexmus, o OCKa, HOYTOYK C
y 1 Pabora B rpynmnax, CrnipaBOuHBIi . yroy Beinonuenue
— o0opyaoBaHuA TUCKYCCHUS, 10, xBagpokonTep, N
WHAMBUyaNbHas padota | Matepuan u3 I10 mis nonéros ¢ FPV-
TpaKTHICCKOC c I1O IIOJIETOB ouxu ans FPV- 000pyHOBaHHEM
3aHsTre, Workshop noyietoB, FPV- Py
MOJYJIb
Padora B rpynmnax Meron 3anay, Hoyt6yk,
Ha/l HH2KEeHEePHBbIM METO/]] KEHCOB, Pabora B rpymnmax 3amucH B TETPaasIx UHTEpaKTHUBHAS 3ammra npoeKTa
MPOEKTOM. paboTa B rpymnmax JTIOCKa
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4. OHEHOYHBIE MATEPHUAJIBI

B AaHHOM pa3acyicC OTPaAXKAIOTCA OLCHOYHBIC MATCPUAJIbI, IIO3BOJIAIOIINC
OIIPCACIINTb NOCTHKCHUC YHAIIUMUCH INTAHUPYCMBIX PC3YJIBTATOB.

Ol/;eHKa pesyabmamueHocmu

peanuzayuu 0ONOIHUMENbHOU 00Ueo0bpazo8amebHol 0dWepassusaroulel

npocpammbl

BXOIlHaﬂ ANATrHOCTHKA

Husxuii yposenw

Cpeonuii yposens

Buicokuii ypogenw

Kpu

mepuul 1: Teopemuueckue 3Hanus

[TomHOE OTCYyTCTBHE
MPEJCTABICHUN O TAHHOM
HaIpaBJICHUU

NwmeroTcs npencTaBieHus o
JTAHHOM HAaIpPaBJICHUU

3HaHue TEXHOJIOTUH
U3TOTOBJICHUS
KBaJIpaKonrTepa

Kpumepuii 2: Braodenue cneyuanbHoti mepmunonocuei

He3nanne TepMuHOIOrUN
U3y4aeMoro Kypca

He3naunrtenbHbie npoOeIibl B
3HaHUE TEPMUHOJIOTHH

Kypca

3HaHUE TEPMUHOJIOTUH
Kypca

Kpumepuu 3: I[lpakmuueckue ymenus u HagblKU NPedyCcMompenHvle NPO2PaAMMOU

Heymenue nosb3oBaThCs
(cmaboe ymeHue)
M0JIb30BAThCS KOTIOUIUMU U
PEXKYIIUMU HHCTPYMEHTaMU,
KJIEAIUMHU COCTaBaMU;
HEYMEHHE MOJIb30BAThCS
UHCTPYKI[MOHHO-
TEXHOJIOTUYECKUMHU KapTaMu

YMeeT npaBuiIbHO
MOJIb30BaThCS
pacrpocTpaHEHHbIMU
WHCTPYMEHTAMH, UMEET
MPEJCTaBICHUE O
M0JIb30BaHUE
UHCTPYKIIMOHHO-
TEXHOJOTUYECKOU KapTOM.
NmeroTcst HEOOBITIHE
HABBIKHA PaOOTHI C
MPUPOIHBIM MaTEPHUAIIOM, C
MPSKEN, HUTKAMHU

YMeHue npaBuiibHO
M0JIb30BAThCS
UHCTPYMEHTAMU, YMEHUE
paboTaTh ¢ MHCTPYKIMOHHO-
TEXHOJIOTUYECKON KapTOil.
HmeroTcst HaBbIKK PabOTHI €
IPUPOAHBIM MATEPUATIOM, C
IIPsKEN

Kpumepuii 4: Teopueckue nagvixu

OTCyTCTBHS TBOPUYECTBA B
pabore

Heb6omnbiue nposBiieHus
TBOPYECTBA B OCBOCHUH
y4eOHOro MaTepuaa

YMepeHHOe NPOsBIECHUE
TBOPYECTBA B OCBOCHUH
y4eOHOTO MaTepuaia

Kpurepun 5: CaMOCTOSTENTbHOCTD

Heymenue padoTtath OnU30INYECKUE [Tepuoanueckoe
CaMOCTOSTEJILHO MIPUMEHEHUS MIPUMEHECHUS
CaMOCTOSITEJILHOCTU PabOThl | CAMOCTOSITEILHOCTH B
pabote
Tekymasi IMarHOCTUKA
Husxuii yposeno Cpeonuiti yposens Buvicoxuu yposenw
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Kpumepuu 1: Teopemuueckue 3nanus

OtcyTtcTBHE 3HAHUH (ClTa0bIe
3HAHUS) TEXHOJIOTHH
U3TOTOBJICHHSI U3/,
HE3HaHUE TPaBUIT OOpaIeHUsS
CO CITeIUaTbHBIMU
WHCTPYMECHTAMH

HesnauntenbHble npoOesbl B
3HaHUU TEXHOJIOTUU
U3TOTOBJICHUS U3JEIUN

[Ipouynoe 3HaHue
TE€XHOJIOTHUH U3TOTOBJICHUS
U3 JIETIUSA

Kpumepuii 2: Bradenue cneyuanbHot mepmuHoI02UU

Cnaboe 3HaHUE TEPMHUHOJIOTUN
Kypca

Hes3nauntenbHble HpO6CJII>I B
3HAaHUHU TCPMHUHOJIOTHUHU

Kypca

3HaHWe TEPMUHOIOTHUU
Kypca

Kpumepuu 3. [lpakmuuec

KUe YMEeHUsl U HABBIKU, NpedyCMOMpPEHHble NPOCPAMMOLL

Cnaboe ymMeHuE MoIb30BaThCS
CreIuaIbHBIMA
WHCTPYMEHTaMH, cadbie
HABBIKU PaOOTHI C
UHCTPYKITUOHHO-
TEXHOJIOTUYECKUMH KapTamH,
ciaOble HABBIKU BBITIOJIHEHUS
15631 (011717

YMeHue npaBuiIbHO
MI0JIb30BaThCS OOJIBIICH
YaCThIO CIICIHAIbLHBIX
WHCTPYMEHTOB, YMEHHUE
BBITIOJIHATD U3ETUA MPU
HEOOIBIION MOIEPIKKE
rejarora

YBepeHHast paboTa c
WHCTPYKIIMOHHO-
TEXHOJOTUYECKUON KapTOu;
1eaecoodpasHoe
HCIIOJIb30BAHUE
WHCTPYMEHTOB,
aKKypaTHOCTb,
SKOHOMUYHOCTH B
pacxo/I0BaHUU MaTEpPHAJIOB,
MIPOYHBIC YMEHHUS U HABBIKU
paboThI

Kpumepuii 4: Teopueckue nagviku

OTcyTCcTBHE TBOPUECTBA B
pabora

Coueranue
PENPOTYKTUBHBIX U
TBOPYECKHI HABBIKOB

BroiaBuikeHre HOBBIX HJIEH,
CTPEMJICHUE UX BOTIOTUTH B
CBOCH paboTe

Kpumepui 5: Camocmosimenvnocme

Heymenue pabortath
CaMOCTOSITEIIEHO

CoueraHne HaBBIKOB
CaMOCTOSTEIbHON padOThI
MOJ1 PyKOBOJICTBOM U
KOHTPOJIEM TIeJlarora

CtpemieHne KaKk MOXKHO
qarre IposBIATh
CaMOCTOSITENIbHOCTD B
pabote

HUrorosasi 1TMarHocTuKa

Husxuii yposenw

Cpeonuti yposers

Buvicokuti yposens

Kpu

mepuii 1: Teopemuyeckue 3HaHUs

Cnaboe 3HaHHE TEXHOJOTHUH
W3rOTOBJICHUE U3ACIINH,
cinaboe 3HaHHWEe MPaBUI
0e30MacHOCTH TpyJa

HesnauuTtensHbie mpoOesbl B
3HAHUM TEXHOJIOTUHU
U3rOTOBJICHUS U3CIIUU

[Ipounoe 3HaHue
U3TrOTOBJICHUE U3CIUN

Kpumepuii 2: Braoenue cneyuanvbHot mepmuHoI02UU

Cnaboe 3HaHME TEPMUHOJIOTUU
Kypca

He3nauurtenbHbie npoOesbl B
3HAHUW TEPMUHOJIOTHH

Kypca

OtcyTtcTBHE MPOOENOB B
3HaHUU TEPMUHOJIOTHU

Kypca

Kpumepuii 3: I[lpakmuuec

KUe YMEeHUs U HaBbIKU, NPeO0yCMOMPEHHblE NPOCPAMMOLL

JlommyckaeT omnOKu B

Ymenne pazpabaTbiBaTh

YBepennas pabora ¢
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TE€XHOJIOTUH U3TOTOBJICHUS
W3J1eJINN, HEAKKYPAaTHOCTD B

paboTe, omuOKy B oOpalieHuu

CO cHelraIbHBIMU
UHCTPYMEHTAMH, cJIadbIe
HaBBIKU paboTa ¢

TEXHOJIOTHYECKOU KApTOMN

COOCTBEHHBIE CKU3
U3JICIHS, JOITYCKAIOTCS
HE3HAUYUTEJILHBIE OIINOKH B
TEXHOJIOTUY U3TOTOBJICHUS
U3JICITHS, TTPUCYTCTBHUEC
HABBIKOM aKKypPaTHOCTH,
SKOHOMHUYHOCTH B paboTe C
MaTepHagaMH, COOJIOICHUE
IIPABHJI TCXHUKH
0€30I1aCHOCTH MO
KOHTPOJIEM Ieiarora

TEXHOJIOTUYECKOU KapTOM;
yMeHue pa3pabaTbiBaTh
COOCTBEHHBIN 3CKHU3 U3EITUS
Y TEXHOJIOTHIO €T0
U3rOTOBJICHUS,
1enecooopasHoe
UCIIOJIb30BaHUE
UHCTPYMEHTOB,
AKKypaTHOCTD,
SKOHOMUYHOCTH B
pPacxoJJOBaHUU MaTEpPHAJIOB

Kpumepuu 4. Teopueckue nagviku

Cna0ble MposIBICHUS
TBOpYECTBA

YMepeHHLIe IMPOABJICHUA
TBOpPUYCCTBA B pa60Te

[IposiBienue
WHIUBUYaJIbHOTO
TBOPYECKOTO MOAX0/a K
BBIIIOJTHEHHIO JTI000TO
W3 CIINS

Kpumepui 5: Camocmosimenvnocme

CitaOble HaBBIKH
CaMOCTOSTEIIbHON PabOoThHI

YMepeHHOe NpOosIBICHUE
CaMOCTOSITEJIbHOCTH B
pabote

Bricokopa3BuTOC yMCHUE
CaMOCTOSTEIIBHO, 0€3 TOMOIIHN
I1€/1arora, BBITOJHITE U3 1SS

5. METOAUYECKHUE MATEPUAJIbBI

Opranuzanuu

00pa3oBaTeILHOTO

Imponecca 110

JTOTIOJTHUTEIHbHOU

o01eo0pazoBaTenbHON  OOIIEpa3BUBAIOIICH MPOTpaMMe OCYIIECTBISCTCS OYHO-

340Y4HO,

6 pPA3HOBO3pACMHbBIX cpPynnax. KommnnekcHbie 3aHATUS IpoxomAT II0

KOMOWHHPOBAaHHOMY THITY, TaK KaK BKJIOYAET B CeOsl MOBTOPEHUE MPONIECHHOTO,
00BsCHEHNE HOBOTO, 3aKpeIlJIeHNE MaTepralia U MOABEICHUE UTOTOB.

Ha 3aHgATHSAX HCHONB3YIOTCA

npocpaMMbl.

cieaywounme gopmol

U Memoowl

peaiuzayuu

Paznmuunbie gpopmol yaeOHOM pabOThl (BHI 3aHSATHS) CYIIECTBEHHO IMOBBIIMIAIOT
2 (PEeKTUBHOCTh 3aHATHI W UWHTEpec oOydaronuxcs K HuM. [Iporpamma
MpeaycCMaTpuBaeT MCIOJIb30BaHUE (POHTAIBHON, MHAMBUAYAJIbHOM, TPYHIOBOU
dbopm yueOHOM paboThl yudamuxcs. @poHTanbHas (GopMa mpeanosaraeT mnogaqy
yueOHOro MaTepuaia BCeMYy KOJUICKTHBY ydamuxcs. MHmuBumayambHas Qopma

MPEANoaraeT CaMOCTOSITENIbHYI0 paboTy ydallerocs.

I[Ipu »TOM menmaror

OKAa3bIBACT yYallleMyCsl TaKylO IOMOILb, KOTOpasi HE MOJABIISET €ro aKTUBHOCTU U
CIIOCOOCTBYET BBhIPAaOOTKE HABBIKOB CAMOCTOSITEILHOM paboThl. B xone rpynmnoBoi
paboOThl ydalMMCsl MPEAOCTABISETCS BO3MOXKHOCTh CaMOCTOSITEIBHO MOCTPOUTH
CBOIO pabOTy Ha OCHOBE MPHUHIMIA MACSITHIBHOCTHOIO MOAXOAa. ['pymmoBbie
3aHATHSA TO3BOJISIOT BBIIOJIHATH CIOKHBIE TPYAOEeMKHE padOThl C HAUMEHBIINMHU

3arpaTaMu Marcpuajlla H

BPEMEHU.

[Ipu
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oTpabaThIBaCT MPUEMBbl HA OTACIBHOM (parMeHTE, KOTOPBIM SBISETCS YacThIO
L[EJIOTO U3LCIIHNS.

Ecimu roBoputh 0 (opmax ydeOHBIX 3aHATHH, TO OCHOBHAas Macca y4eOHOTo
BPEMECHH OTBOAMTCS Ha JICKIMOHHO-TIPAKTUYECKUE 3aHITHS, TJE ONTHUMAILHO
COUETAIOTCS TEOPUS U MPAKTUUECKUE YIIPAXKHEHHUA. DTO 00YCIOBICHO crelu(DUKOM
Kypca: 4ToObl 3()EKTUBHO OBJIAJETh HaBbIKAMU PaOOTHI ¢ OyMaroil U HUTKaMH,
HY)KHO BCIIe[I 32 TEOPETUYCCKUM H3yuyeHHEM TIpUEeMOB OTpaboTaTh WX Ha
NpaKkTHKE. B 9rcTOM BHJE MpaKTHUECKUE U JICKITMOHHBIC 3aHSATHS TIPECTaBICHEI B
MEHBIIICH CTETICHH.

I[loMumO JIeKIMA W NPAKTHYECKUX 3aHATUA MPOrpaMma IpeayCMaTpUBAET
BBICTaBKH, KOHKYPCHI TPO(hecCHOHABHOTO MacTepCTBa, TECTUPOBAHUE.

BBICTaBKH, ApMapKHu, KOHKYPCHI HpO(i)eCCI/IOHaJIBHOI‘O MACTCPCTBa IIO3BOJIAIOT
IIpOACMOHCTPUPOBATE PE3YJIbTATBI CBOUX TpPyAOB 34 OHpGI[SJ'ICHHBIﬁ 18(5]0)5(0 1
BpPCMCHU. OTO MO3BOJISIET ydamuMces KpUTHICCKU OLICHUBATL CBOU pa6OTBI, Jyqdme
IMOHATH UX JOCTOMHCTBA U HCAOCTATKH, UYTO SABJIACTCSA CTUMYJIOM JJIA I[EU'IBHCfIH.ICFO
TBOPUYCCKOI'0 pocCTa.

B nporpamMme IMpcaAyCMOTPCHBI KOHTPOJIBHBIC YaChbl IIOCJIC H3YUCHHSA Ka)XIO0I'o
O0nokxa. Ha atnx 3aHATHSIX negaror IMpoBOAUT TCCThI, dAHKCTUPOBAHUC, BUKTOPHHEIL,
BBICTABKH C LICJIBIO BBIAABJICHUA Ka4CCTB 3H3HPII>1, YMCHHﬁ, HaBBIKOB 06yqa}01uﬂxc;1.

Uto kacaercs mMemodog paboThl, TO TporpaMma MpEANojaracT COYETaHUS
PETPOYKTUBHON M TBOPYECKOM JEATEILHOCTH. BO Bpemsi 3HAKOMCTBA C HOBBIM
MAaTEPUAIIOM JEATEILHOCTh HOCUT PENPOAYKTUBHBIA XapakTep, TAK KaK y4yalluecs
BOCIIPOM3BOAAT 3HAHUS U CIOCOOBI AeHCTBUM. PenpolykTuBHAsl EATEIbHOCTD
BbIpaxkaercs B (opme ynpaxkHeHuid. [IoMCK HOBOTO CTHWIISI, HOBBIX 3JIEMEHTOB,
CO3JIlaHUsI PabOT MO COOCTBEHHOMY 3CKHM3Yy SBJSETCS IMPHUMEPOM TBOPUYECKOM
JIEATEIILHOCTH.

Cpeaun MeToNIOB, ONpENeNsieMbIX MO HCTOYHUKY HWH(GOpMAIMM, Ha 3aHATHIX
UCIIONIb3yeTCsl O0ObsiICHEHUE (IIPU 3HAKOMCTBE CO CBOMCTBaAMHU Oymaru, MHpsiKH,
HUTOK, C TEPMUHAMH), UHCTPYKTAX (0OBACHEHHE MPABWIBHBIX MPUEMOB PadOTHI,
UCIIpaBJICHUE W MpeaynpexiaeHue omubok), Oecena (HeoOxoauma IS
MpUOOPETEHUs] HOBBIX 3HAHUW M 3aKpeIUIeHHs] UX IyTeM YCTHOrO OOMEHa
MHeHUsAMU). bosbioe 00pa3oBaTenIbHO-BOCIUTATEILHOE 3HAUEHUE UMEIOT OeCe/Ibl.
JIeMOHCTpallMOHHBIE METOJbl PEaJU3yI0T NPUHLHUII HArJIAIHOCTH OOYyYEeHHS.
JleMOHCTpalys TPUCYTCTBYET MPAKTHUECKHA Ha KaKJIOM 3aHITHH U COUYETAETCS CO
CJIOBECHBIMU METOJAMH.

[Tenarory HeoOX0IMMO TOOUBATHCS PAIIMOHATBHOTO BEIOOpA METOIOB U
OINTUMAIBHOI'O UX COYETAHUS.

Bocnumamenvnas cocmasjisliowas pe3yilbmamaoes.
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VYBnedenue pedbEHKa N30paHHBIM BUAOM JIEATEITLHOCTH BBIPAXKAETCS B TIPOSIBICHUH
WHUIMATABBl HA 3aHSATHH, CUCTEMAaTHYECKOM Y4YaCTHUM B KOHKypcax H
MEpONPUSATUSIX U PE3YJIbTAaTUBHOCTU JeATeNbHOCTU. CrocoOHOCTH paboTaTh B
KOJUICKTUBE U JCIHUTHCS JIMYHBIM ONBITOM. OTBETCTBEHHO OTHOCHUTCS K
pe3ynbTaTaM BBITIOTHAEMON PaOOTHI.

TemaTuka 3aHSATHI CTPOUTCSA C YUYETOM HHTEPECOB YyYallUXCs, BOSMOXHOCTH HX
caMOBbIpaXeHUS. B  Xome yCBOGHHS JE€TBMHU  COJAEP)KAaHUS  MPOTPAMMBI
YUUTBIBACTCSI TEMIT DPa3BUTHUS CIEHUAIBHBIX YMEHUH M HaBBIKOB, CTEICHb
HPOJBUHYTOCTH MO 00pa3oBaTeIbHOMY MapHIPYTy, YPOBEHb CAMOCTOSITEILHOCTH,
yMeHHe paboTaTh B KOJUIEKTHBE. [Iporpamma IMmo3BOJISIET WHIUBUAYATN3UPOBATH
CIIOKHBbIE paboThl: Oojiee CHIBHBIM JeTsM OyAeT UHTepecHa CIIOXKHas
KOHCTPYKIIHS, MEHEE TIOJrOTOBJICHHBIM, MOYKHO MPEUIOKUTE paboTy mpoiie. Bee
3aHATHS YCTPOCHBI TaK, YTO KaKIOE 3aJaHWe JaeT BO3MOXKHOCTh PEOCHKY
NPOSIBJISITH  CBOM  TBOPYECKHE CIIOCOOHOCTH, HE OrpaHHuYuBas CBOOOY,
BOOOpaxxeHue u (paHTa3HIo.

PaznooOpa3ue mnpodecCHOHANBHBIX TEXHUK, XYyJI0)KECTBEHHBIX IPHUEMOB Ha
3aHATUAX MOMOTaeT PACKPBITh MHAMBHUAYaJIbHbIE BO3MOYKHOCTH U CIIOCOOHOCTH
KQXKJOTO, TO €CTh IPOSIBUTH CBOE sI, OTKPBHITh C€0s, KaK JUYHOCTh. | J1aBHad
O0COOEHHOCTh 3aHATUN - UHJIMBHUIYAIbHBIA MOAXOM K KAXKIOMY pEOCHKY, HAyYUTh
UX paboTaTh C pa3HBIMU MaTE€pUATIAMH.

3aHATUsA o porpamme MPOBOJATCS Ha OCHOBE o01ux
MIETarOTUYECKUX NPUHYUNOB:

1) [IpyHIMI JOCTYIMHOCTH M TOCJIEAOBATEIBHOCTH MPEAINoJaracT MOCTPOCHHUE
y4eOHOTO0 TpoIiiecca OT MPOCTOTO K CIOKHOMY.

2) Y4er BO3pacTHBIX OCOOCHHOCTEH — COACpIKaHUE U METOAMKA PaOOTHI JOJKHBI
OBITh OPUEHTUPOBAHBI HA JIETEH KOHKPETHOTO BO3pacTa.

3) IpuHIMI HATJIAIHOCTH MPEANOaraeT MMPOKOe HUCIOIb30BaHHE HATJISIHBIX H
TUAAKTUYECKAX TOCOOMH, TEXHUUECKUX CPEACTB OOYyYCHHS, JENAIMUX y4eOHO-
BOCITUTATEILHBIN mporiecc 0omee 3PPEeKTUBHBIM.

4) IlpuHIUI CBSI3U TEOPUM C MPAKTUKOH — OPraHWYHOE COYETaHWE B paboTe C
JE€TbMU HEOOXOJUMBIX TEOPETUYECKUX 3HAHUW M MPAKTUYECKUX YMEHUH W
HAaBBIKOB.

5) INpuHIMI pe3yIbTATUBHOCTH — B IIPOTPAMME JIOJDKHO OBITh YKa3aHO, YTO y3HACT
1 4YeMy HAy4IHUTCS KXl PEOCHOK.

6) [IpyHIMI aKTyaJbHOCTH IPEAIoJiaracT MaKCHMAaJIbHYIO MPUOJIMKESHHOCTD
COZEPKaHUs IPOTPAMMBI K pEaJIbHBIM YCIIOBUAM KU3HU U ACATEIBHOCTD IETEMH.
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7) IlpuHIMTT  IEATEIBHOCTHOTO TIOJIXOAa — JII0OBbIe 3HAHHWS MPHOOpPETaroTCs
peOEHKOM BO BpPEeMs aKTUBHOU JESTEIHHOCTH.

8) IIpuHIMI KyJIbTYPOCOOOPA3HOCTH OCHOBBIBACTCS Ha IICHHOCTSX PETHOHAIBHOM,
HAIlMOHAJIBHOW M MHUPOBOM KYJIbTYpbl, TEXHOJOTUYECKU pEATU3YyeTCs 110
CpelCcTBaM KYJbTYpPHO-CPEIOBOIO TI0JIX0JIa K OpraHu3aluMh JESTEIBHOCTU B
JIETCKOM OOBEIUHEHUU.

9) [lpuHIMIT TapMOHMHM TPOCTOTHI W KPACOTHI JIGKHT B OCHOBE JIOOOTO BHUA
AESITeIbHOCTH, OJTHOBPEMEHHO SIBJISICTCSI KPUTEPUEM TBOPUECKOW JESTENBHOCTH U
pe3yabTaTOM B IIPOLIECCE CAMOPA3BUTHS TBOPUECKUX CIIOCOOHOCTEM.

3aHATHUSA CTPOATCA TaKHUM 06p2130M, YTOOBI yYdamuuecss CO3HATCIIbHO W AKTUBHO
OBJIaACBAJI 3yHaMI/I, YTOOBI Y HHX pPa3BHBAJIACbh TBOPUYCCKAA AKTHBHOCTH H
CaMOCTOSITEJIBHOCTh. TOJIBKO C YUYCTOM 3THUX IMPHUHIHUIIOB MOI'YT OBITH AOCTUTHYTBI
BBICOKHUC PC3YJIbTAThI B OBJIaAJICHUU O6y‘{aI-OHII/IMI/ICH SHAaHUAMU WU IIPAKTHYCCKUMU
HaBBbIKaMHU.

Ileoazocuueckue mexnonocuu, NCTIOIb3yEMbIE 110 IPOTPAMME

Texnonoeus ougppepenyupyemozo 00yyeHusi CIOCOOCTBYET CO3/IaHUIO
ONTHMAJIBHBIX YCIIOBUW MJIi Pa3BUTHS WHTEPECOB W CIIOCOOHOCTEH yYaIIMXCH.
MexaHu3MOM pean3aIiuy SBIISIOTCS METOIbI HHIUBUIYATFHOTO O0yUCHHUS.

o Texnonocusi MUYHOCMHO-OPUEHMUPOBAHHO20 00OVHeHUsi — ITO OPTaHU3ALUS
BOCIIMTATEIHLHOTO IMPOIlecca Ha OCHOBE TIyOOKOTO YBaKEHUS K JTUYHOCTH
pebEnka, yuére 0COOEHHOCTEHN ero MHANBUIYATLHOTO PA3BUTHSI, OTHOIICHUS
K HEMy KaK K CO3HAaTeJIbHOMY, TIOJHOIPABHOMY W OTBETCTBCHHOMY
YYaCTHUKY 00pa3oBaTebHOTO Tpolecca. ITo (OpMHUpPOBAHUE IEIOCTHOM,
CBOOOTHOM, paCKPEMOIIEHHON TUIHOCTH, OCO3HAOIICH CBOE TOCTOMHCTBO U
YBa)KaroIen JOCTOMHCTBO U CBOOOIY JPYTUX JIOJICH.

o Texnonocuss npobremHo2o 00yueHusi CTAaBUT CBOCU IIE€TbI0  pa3BHUTHE
MO3HABATEIBHON aKTUBHOCTH M TBOPYECKOW CaMOCTOSATEIIBHOCTH yUaIIHXCH.
MexaHU3MOM peau3aliy SBIISETCS TOMCKOBBIC METOBI, IPUEMa MTOCTABKU
MO3HABATEIIbHBIX 3a/1a4, TOCTABHB IIEPe]] yUaIIUMHCS 33J1a4y, KOTOPYIO OHH
BBITMOJIHSIOT, HCITOJIB3YsI MMEIONIUECS Y HUX 3HAHHS H YMCHHSL.

o Texnonocuss paszsusarowe2o o00y4yeHUs, TPU KOTOPOM TJABHOW IEJBIO
SBIIICTCS ~ CO3JaHWE  YCJIOBHMA  JIII  Pa3BUTUS  NCHXOJOTHYCCKHX
O0COOEHHOCTEH: CMOCOOHOCTEH, WHTEPECOB, JHMYHOCTHBIX KayeCcTB U
OTHOIICHUU MEX]y JIFOJIbMH, TIPU KOTOPOM YUUTBHIBAIOTCS M HCIIOIB3YIOTCS
3aKOHOMEPHOCTH Pa3BUTHS, YPOBEHb M CIOCOOHOCTH WHamMBHIyyMa. [lox
pa3BHUBAIOIIMM OOYYCHHEM TIOHMMAETCS HOBBIA, AKTHBHO-ICSTEIbHBIN
croco0 00y4yeHus, UIYIIHA HAa CMEHY OOBSICHUTEIHHO-WILITIOCTPATHBHOMY
croco0y.

o Texnonocuu compyoHuuecmea peaiu3yloT paBEHCTBO, IMAPTHEPCTBO B
OTHONICHUAX Tefarora W pebenka. llemaror u ywammecs COBMECTHO
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BbIPa0aTHIBAIOT 1EJIH, COJIEp)KaHUe, MAIOT OLIEHKH, HaXOASCh B COCTOSIHUU
COTPYIHHMYECTBA, COTBOPUYECTBA.

o 30oposvecbepecarowue mexnonio2uu — Co31aHuE KOMIUIEKCHOM cTpaTerun
YIIYUIIEHUS 3J0POBbs YUAIIUXCS, pa3padOoTKa CHCTEMBI MEP MO COXPAHEHUIO
3JI0pOBBS JAETEH BO BpeMsi 00yUeHHUsI U BbIpaOOTKa 3HAHHUM U HABBIKOB,
KOTOPBIMH JOJDKEH OBJIAJETh YUAIUICS.

o Ungpopmayuonnsvie mexnonocuu, UCTIONb3yIOIINE CHEIMAIBHbIE
TEXHUYECKHE NH(POPMALIMOHHBIE CPEICTBA: KOMIIBIOTED, ayAHO0-, BUJIEO0-,
TeJe- CPEACTBA OOyUEHUS.

Hcnonbs30BaHrEe MEPEUHUCIEHHBIX TEXHOJIOTHIA XapaKTEPU3YET LIETTOCTHBIN
o0Opa3oBaTeNbHBIN MPOIECC U ABISETCSA (HOPMO OpraHu3aIiy Y4eOHOU U
TBOPYECKOU I€ATEbHOCTH, IJI€ KaXblid pEOCHOK HE TOJIBKO 00eCIeunBaeTCs
MIOJIHOM CBOOOI0M TBOPYECKON MHUIIMATUBBI, HO U HYKJIa€TCA B MPOTYMaHHON
CTpaTeruu, oT00pe CPEACTB BhIPAKEHUS, IUTAHUPOBAHUH JI€ATEITLHOCTH.

Memoouka nposederust 3aHAMuUsA
OCHOBHBIC CTPYKTYPHBIE DJIICMECHTHI
o Bcmynumenvhasn uacmo. [1okas TOTOBOTO U3JEHS OTACIBHO U B KOMIIO3HIIHH

o Iloocomosumenvras yacms. Pa36op GopM CII0KHOTO M3AEIHS, ONPEAICHIE
€r0 UCXOTHBIX POpM.

o OcHogHas wacmps. TlodTanHOE U3rOTOBJICHUE U3/ACIHUS 110 HHCTPYKIIHH.

o 3axntouumenvras yuacms. CaMoOCTOsATENbHAS paboTa Mo 00pasiy HiTH
3aBEpIICHUE H3/IETHS, TOTIOJIHEHUE €TO CAMOCTOSITETFHON (haHTa3UITHON YacThIO.

KOHI’I’IpO]ZbHO-MS’M€pMWl€]ZbeZe mamepudaiivl

Pa3jes nporpaMmmbl MeToabl KOHTPOJISI
1 rox o0yueHus
OpraHn3aiOHHbIN
o ColOecenoBanue
o AmnHKeTHpOBaHUE
I1.PaboTa c mpupoaHbIM « Bompocs k Oecene
MaTepruaioM o Kaprouku-3aganus

o IlpakTnueckoe 3ananue.
o AmHanu3 u camoaHaIn3 JETCKUX padoT
o HaOmronenue

[II.MopenupoBanue Ha

o YCTHBIN ONpPOC
IJIOCKOCTH.

Bomnpocsl k Oecene
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[IpakT4eckoe 3a1aHue C TBOPUYECKUM YKIIOHOM
Kaprouku-3aganus

IV. Bszanue kproukom

Y CTHBIN OITpoC
Borpocs! k 6ecenie
[IpakTHUeCcKoe 3a1aHUE C TBOPUECKUM YKIIOHOM

AHanu3 u camoaHaju3 JACTCKUX pa60T

KapTO‘IKI/I-BaIIaHI/IH

OTH NONOJHUTENbHBIE Pa3pad0TaHHbIE KOHTPOIbHO-U3MEPUTEIIbHBIE MAaTEPHAIIBI
MO3BOJISIFOT BHICTPOUTD 3(PPEKTUBHYIO CTPATETHIO MO PA3BUTHUIO CIIOCOOHOCTEN
KQKJIOTO yJallerocs, a 3Ha4uT CAEJNaTh JUIsl HErO Ka)XJA0€ 3aHsATHE TPOAYKTUBHBIM.
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IV.CITMCOK JIUTEPATYPbI

1. Cnucok JuTepaTypbl, peKOMEHJI0BAHHBII neaaroraM (KoJuieram) J1Jisi 0CBOEHHs JAHHOT0 BU/IA JesITeJIbHOCTH

No | HanmenoBanue
OcHoBHast

1 benunckas 10.C. Peanu3anusi TUIIOBBIX MaHEBPOB UETHIPEXBUHTOBOI'O BepTojeTa. MOJIOAEKHBIM HaydHO-TEXHUYECKUN BecTHUK. MI'TY um.
H.D. baymana. Dnexktpon. xypH. 2013. Ne4, Pesxxum moctyna: http://sntbul.bmstu.ru/doc/551872.html (zata ooparenust 31.10.2016).

2 I'ypbsiHoB A. E. MozaenupoBanue yrpasieHus kBaapokontepom Muxxenepusiii BectHuk. MI'TY um. H.D. baymana. DnexTpoH. xxypH. 2014 Ne®
Pexxum moctyma: http://engbul.bmstu.ru/doc/723331.html (nara obpamenus 31.10.2016).

3 Edumos. E. TIporpammupyem kBaapokonrep Ha Arduino: Pexxum goctyma: http://habrahabr.ru/post/227425/ (nara obpamienus 31.10.2016).

4 Wucturyr  TpaHcmopra uM cBA3u.  OCHOBBI  a’pOAMHAMUKM M AWHaMukd — monera.  Pura, 2010. Pexum  pocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara oopamenus 31.10.2016).

) KanataukoB A.H., Kpumenko A.Il., Tkaues C.b. JlonmycTumble mpocTpaHCTBEHHBIE TPAEKOPHH OECIUIIOTHOI'O JIETATENILHOTO ariapara B
BEPTUKAIBHON TJIOCKOCTH.
Hayxka u o6pazoBanue. MI'TY um. H.D. baymana. DnexrpoH. sxypH. 2012. Ne3. Pexxum nocryna: http://technomag.bmstu.ru/doc/367724.html (nara
obpamenus 31.10.2016).

6| MapteiHOB A.K. DkcriepumeHTanmbHas aspoamHaMuka. M.: T'ocynapcTBeHHOE W3IaTeNbCTBO 00OpPOHHOM mpombinuieHHOCTH, 1950. 479 c. 13.
Mupomnuk M.B. Teopust aBTomatudeckoro ynpasienus. Jluneitnsie cucremsl. CI16: ITurep, 2005. 337
JlonosiHuTEIbHAS

7 Penmaxums Tom's Hardware Guide. FPV- mynpTrKOnTEpHI: 0030p TeXHOJIOTHHU | *Kene3a. 25 utons 2014. Pexxum nocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(marta obpamenns 31.10.2016).

8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum nocryna:

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (zata o6pamenus 31.10.2016).
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http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf

9 Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science,
Engineering and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter.
IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

10 | Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International Conference on Recent Advances in Space Technologies,
2009. Pp. 722-727. 4. Luukkonen T. Modelling and Control of Quadcopter. School of Science, Espoo, August 22, 2011. P. 26. Pexxum moctyna:
http://sal.aalto.fi/publications/pdf- files/eluull public.pdf (zara o6pamenus 31.10.2016).

11 LIPO SAFETY AND MANAGEMENT: Pexuwm nocryma:
http://aerobot.com.au/support/training/lipo-safety (/lata ooparmenus 20.10.15)

12 | Murray R.M., Li Z, Sastry S.S. A Mathematical Introduction to Robotic Manipulation. SRC Press, 1994. P. 474.

13 | Zhao W., Hiong Go T. Quadcopter formation flight control combining MPC and robust feedback linearization. Journal of the Franklin Institute.
Vol.351, Issue 3, March 2014. Pp. 1335-1355. DOI: 10.1016/}.jfranklin.2013.10.021

14 | Jlekuuu ot «Komnrep-sxcmpece» https://youtu.be/GtwG5ajQIVA?t=1344

2. CHHCOK JIUTEPaTypPbl, PEKOMEHT0BAHHOM YYAIIUMCS, VISl YCIIEIIHOT0 OCBOEHHS JAaHHOI 00pa30BaTeIbHO MPOrpaMMbl

1 Jlexmuu ot «Konrep-akcmpecey» https://youtu.be/GtwG5ajQIvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexqyver.ru/quadcopters/

3. Cnmcok JJUTepaTypbl, pEKOMEHA0BAHHOI POAUTEISAM B LeJsIX paclIdpeHus JUANAa30HA 00Pa30BaTEIbHOI0
BO3/1€HCTBUSA ¥ IOMOIIM POAUTEIAM B 00y4eHUN U BOCIIUTAHUU pedeHKa

1 [Ton6opka >xypHanoB «lllkosa ns poauteneit» ot uznarenbckoro groma MITIY «IlepBoe ceHTsOps» Mo pen.

C.ConoBeitunka
https://drive.google.com/open?id=0B_zscjiLrtypR2dId1p0T1ZGLWM
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http://sal.aalto.fi/publications/pdf-
http://aerobot.com.au/support/training/lipo-safety
https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

IMTPUJIOKEHHUE 1

MaTepuajabHO-TeXHHYECKOE o0ecrievyeHne

Croumocts | KotuuecTBo Hroro
Ne Ha3naueHue/KpaTkoe onucanmue
HaumenoBaHue
n/n ¢yHnkiuonaia 060py0BaHus
1 Y4ebHoe (00s3aTEIbHOEC) 000PYIOBAHME
OcHoBHO# Habop (pama, 3am4acT, MOTOPHI,
11 IIPOMEIIEPBI, PETYJIATOPBI, ITOJIETHBIA KOHTPOJLIED, Habop s cOopku KBagpokonrepa
paauoanmnaparypa, 3apsaaKa, akKKyMyJIsaTOpPbI)
Kommtekt nns FPV-nonetos (kamepa,
1.2 BHJICOTIEPEIATUNK, BUICONIPUEMHUK, AHTCHHBI KoMIIeKT 21 MONETOR OT NepBoro
A pea » BUICOIIP ) )
MOHHUTOPUUK, OaTapeiiku.) fua

KommuiekT nist u3ydeHus: OCHOB pau03JIEKTPOHUKH U

13 MPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIIIEPOB (OOPTOBOI KomrmuiekT niist mporpaMmmMupoBaHust
KOMITBIOTEP, PAAMOMOJIEM, BUJIEOKaMeEpPa, JIEKTPOHHUKA, KoIrepa
110)
Konrep st HagansHOTO
14 KBanpokonrep 3HAaKOMCTBA, OTPaOOTKHU a30B
MMAJIOTUPOBAHMS

15 KBanpoxonrtep ¢ poTokamepoii Ha Konrep mist o0ydeHne adpocbEMKe,

TUPOCTA0MITM3UPOBAHHOM TI0JIBECE HacTpoiike u oocayxuBanuio bAC

KouBepTornan 11t 00ydeHust

16 KoHBepTomian HACTpOiiKe, 00CITy)KUBaHUIO U

skcrryatanuu bAC
MEPCIEKTUBHBIX TUIIOB
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(DOTOKaMepa JJIA YCTAaHOBKH Ha

1.7 doTokamepa
KOHBEPTOILIaH
BAC nns o0yueHus azam
18 VYyebnas BAC camoneTHOTO THIIA MMAJIOTHPOBAHUSI OCCITUIIOTHBIX
CaMOJIETOB
Konrep st oTpaGoTKH HaBBIKOB
KBagpoxomnrep C 3 g0omn. akKyMyasTOPaMH, JIOTI.
1.9 . " MUJIOTUPOBAHUS, TIPOBEICHUS
3apsAIKOI U 3allUTON BUHTOB .
a’pOCHEMKH
3HaKoMCTBO ¢ npuHIUnamu 3D-
1.10 Pyuka mist 3D-nieuatu
nevyaTu
2 Komnsrorepnoe odbopyoBanue
2.1 Hoyt6yxk Pa6ora c I10 BIIJIA
2.2 Mp1ub Pa6ota c I1K u/unu HoyTOyKOoM
Tymba 1151 XpaHEeHUsI U 3apsIIKU
2.3 Tenexxka 1is1 3apsIKU U XpaHEHUsS] HOYTOYKOB ymoa uis xp A
HOYTOYKOB
MHor KIMOHAJIbH
2.4 MY OrOQYHKIMOHATLHOE
YCTPOHCTBO
2.5 CereBoil yAIUHUTEND CereBoil yIJIMHUTEND
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IIpe3enTannonHoe o0opyroBaHHue

4 PacxogHble MaTepHaJIbl U 3allaCHbIE YACTH
5 Meobean
5.1 KoMIUIEKT MeGerm Pa3mernienne y4eHUKOB B y4eOHOM
KaOWHETe
5.2 CBETHJILHUK HACTOJBHBIN raJIOT€HOBBIH OcgenieHue
5.3 KOp3HHBI /TS Mycopa COop Mycopa ¥ IPOYHMX HEMHUIIEBHIX

O0TX010B
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HNPUJIOKEHHUE 2
IIpaBuiia BbI00pa TEeMbI POEKTA

CriocoOsI perieHus mpoodJieM HAYMHAOIIMMHU HCCIISI0BATEIIMA BO MHOTOM 3aBUCAT OT BBIOpaHHOW TeMmbl. Hamo moMoup AeTsIM HalWTH BCE MYTH,
BEJyIINE K JIOCTHKCHHUIO LIEJTH, BBIICIUTEH OOIICTIPUHSATHIC, OOIICH3BECTHBIC U HECTAHJAPTHEIC, ATbTCPHATUBHBIC; CICNIaTh BEIOOD, OIICHUB d()(PEKTUBHOCTH
Ka)kJI0ro crocooa.

IIpaBuio 1. Tema nomxHa ObITh MHTEpPECHA PeOCHKY, JOJDKHA yBIeKaTh ero. MccinenoBarensckas paborta 3QdekTHBHA TOIBKO Ha JOOPOBOIBHOM
ocHoBe. Tema, HaBs3aHHAs YUYEHUKY, KaKO Obl BA)KHOM OHa HU Ka3ajach B3POCIbIM, HE JACT JOJIKHOTO hdekTa.

IIpaBuio 2. Tema omkHA OBITH BBIOJIHUMA, PEIICHHUE €€ JOIKHO OBITh MOJIE3HO YUaCTHUKAM uccieqoBanusi. HaronkuyTs peOeHKa Ha Ty UJek0, B
KOTOPOW OH MaKCUMAaJIbHO PEATM3YeTCsl KaK UCCIIeI0BATENb, PACKPOET JYUIINe CTOPOHBI CBOETO MHTEJUICKTA, MOJYYUT HOBBIC MOJIC3HBIC 3HAHUS, YMEHUS
Y HaBBIKH, — CJIOJKHAsI, HO HC0OX0oquMasl 3a/1a4ua JyIsl Iearora.

IIpaBuno 3. Tema nomkHa OBITH OPUTHHATIBHOW C DIEMEHTAMH HEOKUIAHHOCTH, HEOOBIYHOCTU. OPUTHHANBHOCTH CIEAYyeT MOHHUMATh, Kak
CIOCOOHOCTH HECTAHIAPTHO CMOTPETh HA TPAJUIIMOHHBIC TTPEAMETHI U SIBJICHUS.

IIpaBuio 4. Tema nomkHa OBITH TaKOM, YTOOBI paboTa MOrJia ObITh BBIIOJHEHA OTHOCUTENIBHO ObIcTpo. CIOCOOHOCTH JIOJITO KOHIIEHTPHUPOBATH
COOCTBEHHOE BHHMaHHE Ha OJJHOM O0BEKTE, T. €. IOJITOBPEMEHHO, LIeJIeYCTPEMIIEHHO paboTaTh B OJHOM HalpaBleHUH, Y IIKOJIbHIUKA OTPaHUYEHHA.

IIpaBuio 5. Tema gomkHa OBITH AOCTYNMHOM. OHA JOKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSIM JIeTel. DTO KacaeTcsi He TOJIBKO BBIOOpa
TEMBI HCCIe0BaHus, HO U (GOPMYIHPOBKH U O0TOOpa mMaTepuaia s ee pemeHus. OaHa U Ta ke mMpoOiieMa MOXKET PemaThCs Pa3HbBIMH BO3PACTHBIMU
TpYIIIaMH Ha Pa3IMYHBIX dTanax 00y4eHus.

IIpaBuao 6. Coueranue >xelaHWii ¥ BO3MOXKHOCTEW. BriOMpas TeMy, menaror AODKEH Y4ecTh HalM4he TPeOYeMBIX CPEICTB M MAaTepUAIOB —
UCCIIeIOBATEeNhCKOM 0a3bl. Ee 0TCyTCTBHE, HEBO3MOKHOCTH COOpaTh HEOOXOAMMBIE TaHHBIE OOBIYHO MPUBOJIAT K MOBEPXHOCTHOMY PEIICHHUIO, TOPOKIAIOT
"mycrocinoBue". DTO MEIIaeT pa3BUTUIO KPUTUUECKOTO MBIIIEHUS, OCHOBAHHOTO HA JI0Ka3aTeJIbHOM MCCIEAOBAHUM U HAJCKHBIX 3HAHUSX.

IIpaBuio 7. C BEIOOPOM TEMBI HE CTOHMT 3aTATHBATh. BOJBIIMHCTBO YYalIMXcs HE WMEIOT IMOCTOSHHBIX NMPUCTPACTHM, MX MHTEPECH CHTyaTWBHEL. [lo3Tomy,
BEIOMpas TeMy, JIeCTBOBATH ciemyer OBICTDO, MoKa HHTEpEC HE yrac.
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© oo N gakrowdE

IIpumMepHbIe TEeMbI IPOEKTOB:
MopenupoBaHne KBaJIpOKONTePa.
[IpoekTrpoBaHKE MOJIETA HAJl TPACCOM C MPEMSATCTBUSMU.
[IporpammupoBaHre aBTOHOMHOTO B3JIETA ¥ ITOCAAKH KBAIPOKOIITEPA.
Buneo Hape3ka noyieToB BOKPYT IIKOJIBI.
Opranusaiysi TOHKA KBaJIpOKOIITEPOB.
[IprMeHeHre KBagpOKONTEPOB JJIs1 BUJIEOCHEMKH.
[IpoekTrpoBaHrEe KBaAPOKONTEPA-TPACTIOPTUPOBLIUKA.
ABTOHOMHBIH MOJIET N0 33JaHHOU TPACKTOPHUHU.
Co3znanrie MOMOITHUKA JIJISl TIPETIO/IaBaTesl Ha KOHTPOJIbHBIX paboTax.
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Aspocbemka «/ljis1 4ero Ha caMmoM JeJsie HyKeH 0eClMJIOTHBIN JieTaTeJbHbIN

anmapar?»

MNPUJIOKEHHE 3
Ipumep keiica

Onucanue peaibHOM cuTyaruu (keiica)

Mpl paboTaeM B aJIMHUHHCTpAllUd TEXHOMAapKa MU HaM HEOOXOAMMO HaOpaTh
KpacoO4YHblE M HWHTEPECHbIE MaTepuaibl A CaiWTa, 4YTOObl MPHUBIEYL OOJBIIE
KJIINEHTOB M KOMITAaHMM. TakKe MHOTME PE3UIEHTHl TEXHONApKa >KaIYyHOTCH, 4To,
YUUTBIBasi OOJIBLIYIO TEPPUTOPHUIO TEXHOIMAPKA, OHU JI0 CUX MOpP HE 3HAIOT, KaK OH
BBIVIIAUT LEIUKOM, OTCYTCTBYET HAaBUTalldsg II0 TEPPUTOPUM TexHomnapka. B

JOITIOJIHCHUC H€06XOI[I/IMO OIIPCACINTD TOYHYIO INIOIIadb TCPPUTOPHUH TCXHOIIAPKA.

OO61me BOmpochl

TepMuHsI:

Marepuansr:

Yro takoe BITJIA?
Kaxk yctpoen u padortaet BITJIA?
Kakue nanHbie OH MO3BOJISIET MTOJTYYUTh?

Yewm aspocbeémka ¢ BITJIA oTianyaeTcsi OT KOCMUYECKON CheMKH?

AspocbeMKa

Hocwurenu u none3nas Harpyska

Knaccuduxanus (MapiipyTHasi, TMHEHHAs) a3pOCHEMKHI
BricoTa, nepekpeiTue, 6azuc, uHTepBai GoTorpapupoBaHus
doToMo3ankKa

OpTtodoTorran

KommnsroTep

NuTepner

ApXHBHBIE MaTEpUAIIBI A9POCHEMKHU

I1O nns o6paboTku maHHBIX AspocheMmku (Agisoft Photoscan)
KBanpokonrep

doroanmapar

[IITatus

Google Maps

KBagpoxonTep ¢ ycTpoicTBOM a3pohOTOCHEMKHI
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[Tpunoxenue 2

1.1. MyabTUKOIITED

KeBagpokontep botesara, 1923. ()

MynbTukonTtep (aHrn. Multirotor, multicopter, MHO2opomopHbIt 8epmoném, MHO20/1Em) —
feTaTenbHbIN annapart, NOCTPOEHHbIN NO BEPTONETHOW CXemMe, C TpeMs 1 Bonee HecyLMMy BUHTaMm,

-

2. CopepxaHue

1AcTopus

2MpuHumn gencrTeng

3CoBpeMeHHOe NpUMEHEHNE MYNbTUKONTEPOB
4Bbe3onacHoCTb NONETOB

53akoHogaTenbHOE perynmpoBaHune
6MynbTUKONTEPbLI-UTPYLLKN

7CM. Takke

8MNpumevaHns

9llutepatypa

10Ccblinku

3. Hcropus|npasuTs | npasuts kog]

MHoroBHTOBbLIE BEPTONETHI pa3pabaTbiBanunch eLE B NepBble roabl BepTonéroctpoeHus. OauH 13
nepBbIX KBaAPOKONTEPOB (aHrn. quadcopter, yembIpEXPOMmMOpPHbIU 8epmoiém), KOTOPbIA pearibHO
oTopBarcs OT 3eMNn 1 MOr AepXaTbCs B Bo3ayxe, 6bin co3aaH [eopruem boTesatom v ncnbiTaH B
1922 rogy. HegoctaTkoM 3TMx annapaTtoB Oblnia CroXHasa TpaHCMUCCUS, NepefaBaBLuas BpalleHme
O[JHOrO MOTOpPA Ha HECKONbKO BMHTOB. /1306peTeHme pyneBoro BUHTa 1 aBTomarta Nepekoca nosioxmo
KOHeL, 3TMM nonbiTkaM. HoBble pa3paboTkn Havanuck B 1950-e roabl, HO Aanblue NPOTOTUMNOB Aerio He
NPOABUHYIOCS.

HoBoe poxaeHue mynbTmkonTepbl nonyunnu B XXI Beke, yxxe kak 6ecnunoTtHble annapaTtsl. brnarogaps
NPOCTOTE KOHCTPYKLUMW KBaAPOKOMTEPbLI YACTO UCMONb3YTCH B NIOOUTENBCKOM MOAENNPOBaHNNE,
MynbTukonTepbl yAoOHbI ANA HEAOPOro aapod0oTo- N KUHOCBEMKM — rPOMO3[Kasi Kamepa BblHECeHa
N3 30HbI ﬂ,eI;ICTBVIFl BMHTOB[ucmquuKHe ykasaH 531 OeHb]_

Curtiss-Wright VZ-7npeactasnsieT cobon no cytu KBagpokontep
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https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%82%D0%B5%D0%B7%D0%B0%D1%82,_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%82%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%83%D1%89%D0%B8%D0%B9_%D0%B2%D0%B8%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%81%D1%83%D1%89%D0%B8%D0%B9_%D0%B2%D0%B8%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#История
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Принцип_действия
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Современное_применение_мультикоптеров
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Безопасность_полётов
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Законодательное_регулирование
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Мультикоптеры-игрушки
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#См._также
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Примечания
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Литература
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#Ссылки
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=1
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=1
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%82%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%82%D0%B5%D0%B7%D0%B0%D1%82,_%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B9_%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9_%D0%B2%D0%B8%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82_%D0%BF%D0%B5%D1%80%D0%B5%D0%BA%D0%BE%D1%81%D0%B0
https://ru.wikipedia.org/w/index.php?title=1950-%D0%B5_%D0%B3%D0%BE%D0%B4%D1%8B_%D0%B2_%D0%B0%D0%B2%D0%B8%D0%B0%D1%86%D0%B8%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/wiki/XXI_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BF%D0%B8%D0%BB%D0%BE%D1%82%D0%BD%D1%8B%D0%B9_%D0%BB%D0%B5%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-2
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D1%84%D0%BE%D1%82%D0%BE%D1%81%D1%8A%D1%91%D0%BC%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%BE%D1%81%D1%8A%D1%91%D0%BC%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BA%D0%B8%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F:%D0%A1%D1%81%D1%8B%D0%BB%D0%BA%D0%B8_%D0%BD%D0%B0_%D0%B8%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8
https://commons.wikimedia.org/wiki/File:VZ-7.jpg?uselang=ru
https://ru.wikipedia.org/wiki/Curtiss-Wright_VZ-7

Camonért Curtiss-Wright X-19 ncnonbs3yeT npu B3Néte 1 nocagke NpuHLMN KBagpokonTepa

OKcneprMeHTarnbHbIBoOIoOKONTEP «E-volo»

["ekcakonTep ¢ MOHTUPYEMOW NOPTAaTUBHOMBUAEOKAMEDPOW

Mogenb TpaHCcnopTHOro cpeacTBa-rekcakonTepa

OKTOKOI'ITep Ona nepcoHarnbHbIX nonéTtos

Audi Pop.Up Next, ABYXMECTHbIM KOHLEeNT 6ecnuioTHOro feTatoLLero asBTomoouns paspaboTtku Audi
AG,Airbus, Italdesign

4. TTpuHIUII IEVCTBUSI[NpaBuTL | NpasuTh Kof]

Mo NpuHUMNY ynpaeneHus MynbTUKONTEPb! ObiBatoTE:

e aBTOHOMHblE
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https://commons.wikimedia.org/wiki/File:Curtiss-Wright_X-19_1963.jpg?uselang=ru
https://ru.wikipedia.org/wiki/Curtiss-Wright_X-19
https://commons.wikimedia.org/wiki/File:E-volo_erstflug.jpg?uselang=ru
https://ru.wikipedia.org/wiki/Volocopter
https://commons.wikimedia.org/wiki/File:ZionCam800-2000px.jpg?uselang=ru
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D0%BA%D0%B0%D0%BC%D0%B5%D1%80%D0%B0
https://commons.wikimedia.org/wiki/File:MAKS2015part8-22.jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:AERO_Friedrichshafen_2018,_Friedrichshafen_(1X7A4763).jpg?uselang=ru
https://commons.wikimedia.org/wiki/File:Audi_Pop.Up_Next,_GIMS_2018,_Le_Grand-Saconnex_(1X7A1558).jpg?uselang=ru
https://ru.wikipedia.org/wiki/Audi_Pop.Up_Next
https://ru.wikipedia.org/wiki/Audi_AG
https://ru.wikipedia.org/wiki/Audi_AG
https://ru.wikipedia.org/wiki/Airbus
https://ru.wikipedia.org/wiki/Italdesign
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&veaction=edit&section=2
https://ru.wikipedia.org/w/index.php?title=%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&section=2
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-3

e [MCTaAHUMOHHO-yNpaBnsemMble (6ecnunoTHbIe)

MynbTukonTepbl UMetoT 3 nnu 6onee BUHTOB NMOCTOSIHHOIO Liara (aBToMaTta nepekoca, B OTnuyue ot
O[HO- N ABYXBMHTOBbIX annapaTtoB, HeT). Kaxablil BUHT NPMBOAUTCS B ABUXEHME COBCTBEHHbIM
ABuratenem. MNonoBuHa BUHTOB BpaLLaeTcsi MO YacOBOMW CTPerke, NMonoBMHa — MNPOTMB,

NMO3TOMY PYNEBOWN BUHT MYyNbTUKONTEPY HE HY>XeH. MaHeBpUPYIOT MynbTUKONTEPLI MYTEM U3MEHEHNUS
CKOPOCTM BpaLLleHus BUHTOB. Hanpumep:

e  YCKOPWUTb BCE BUHTblI — MOABLEM;

e  YCKOPWUTb BUHTbI C OHON CTOPOHbI U 3aMeA IUTb C APYroil — ABWMKEHWE B CTOPOHY;

e  YCKOPWUTb BUHTbI, BpaLLlaoLwmMecs No YacoBOW CTPENKe, 1 3aMeaNIUTb BpallatloLmMecs NpoTuB —
NMOBOPOT B MIMOCKOCTMU.

MwukponpoLieccopHas cMcteMa NepeBoaUT KOMaHObl paanoynpaBneHnsa B KOMaHObl ABUraTENSIM.
Ytobbl 06ecneunTb cTabunbHoe 3aBucaHne, MynbTUKONTEPDLI B 06s3aTeNbHOM Nopsiake cHabxaroT
Tpems rmpockonamm, OUKCUpYOLWMMKN KpeH annaparta. Kak BcroMmoratenbHbIn UHCTPYMEHT, MHOTAa,
Takxke UCMNonb3yeTCcs akcenepomeTp, AaHHbIe OT KOTOPOro MO3BOMSKT NPOLECCOopY yCTaHaBnMBaTb
abCoMTHO rOpM30oHTarnbHOE NONoXeHne, 1 6apoaaTymK, KOTOPLI NO3BONSAET PMKCMPOBaTL annapaT
Ha Hy>XHOW BbICOTE. TaKkke, NPUMEHSAOT COHap ANd aBTOMAaTUYECKOM NOCaaKM U yaepKaHus HebonbLUon
BbICOTbI, @ Takke Anst obnéra npensatcTeuini. M camoe rmaBHoe — GPS-NpueMHUK, NO3BOSISHOLLIMNA
3anucbiBaTb MapLUPYT NOSiETa 3apaHee, C KOMMNbOTEPA, a Takke, BO3BpaLlaTb annapaTt B TOYKY B3METa,
B Cry4ae noTepu ynpaeBnsoLLIEro pagnocurHana, unm cHAMaTb napameTpbl

nonéTta onepaTnuBHO UMY MOTOMH,

CyLiecTByIOT TakKe TPEX- N NATUBUHTOBLIE BEPTONETHI (TpU- U NneHTakonTepbl). OAnH N3 MOTOPOB TaM
pacrnonaraeTcsa Ha HaHM3aHHOW Ha OCb NOABWXXHOW NNaTtdopme, yron NoBopoTa KOTOPOW

N3MEHSIETCA CepBONPMBOAOM — TaK M OCYLLIECTBIISIETCS NOBOPOT annapara BOKPYr CBOEN ocutl,
OTOenbHO CTOUT OTMETUTL 3KCMEPUMEHTanbHbIE annapaThbl: GUKONTEpPbl, KBaAPOKONTEPDI C
N3MEHSIEMbIM LLIAromM Nponesnnepos, KBaApOKONTEPh! C ABUraTENSAMM Ha nMnennepax, O4HaKo OHWU He
Nony4Ynnn Kakoro-nnbo pacnpocTpaHeHus.

Mo BapnaHTam pasmMelleHnd BUHTOB B OTHOLLEHNX OCU OABWXEHUA U B 3aBUCUMOCTU OT UX HanpaBlieHnsA
BpaLlleHna pasnn4aroT HeCKOJIbKO TUMOB MYJIbTUKONTEPOB:
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80
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5. CoBpeMeHHOe IpUMEHEeHEe
MYJIBTUKOIITEPOB|[npasuTh | NpaButb KoA|

CoBpeMeHHOe NMpUMEHEHME MYTNbTUKONTEPOB BECbMa pa3HO0bpasHo: OT UrpyLUEK, JOCTaBKM TOBApOB.,
NOBUTENBCKMX CPeACTB AN POTO- M BUAEOCHEMKM OO NACCAXKUPCKUX U IPY30BbIX TPAHCMOPTHBLIX
cpencts 1 60eBbIx PO6OTOBIIMENS],

B ntobutenbckmx n I'IpOd)eCCVIOHaJ'IbeIX MyInbTUKOMNTEPAX

MNCNOJIb3YHTCA KOMNEKTOPHbIE U 0EeCKONNEKTOPHbIE aneKkTpoaBuraTtenn n NUTUI-NONTUMEDPHbLIE
aKKYMYNATOPbI B KAYECTBE NCTOYHUKA 3HEPTnid, BUHTHI MOoryT ObITb yCTaHOBJ1€Hbl HEMNMOCPEACTBEHHO
Ha Ban gsuratens, nnbo 4yepes peayKkTop.

370 HaknagplBaeT onpeenéHHble orpaHUyYeHns Ha UX NoNETHbIe XapakTePUCTUKU: TUNUYHasA Macca
MynbTuKOoNTepa coctasnseT oT 1 go 4 kr, npu Bpemenn nonéta ot 10 go 30 muHy T2 (30—50 MUHYT Y
YHUKaNbHbIX €ANHUYHBIX 3K3eMNNApoB). [ogHMMaeMbIN NOMNE3HbIV rPy3 MoOAENAMU MYNbTUKONTEPOB
cpefHero pasmepa v rpysonogbémHocTn — o1 500 r go 2—3 Kr, YTO NO3BONSAET NOAHATL B BO34YX
HebonbLylo hoTo nnm Buaeokamepy (06bIYHO SKLIH-KaMepa B 6onee AelEBbIX MOOENSIX,

nnbo 3epkanbHble KaMepbl B NpodeccnoHarnbHbIX). CyLecTBYOT U JOCTAaTOYHO KPYNHbIE MOAENU
MYNbTUKOMNTEPOB, C KONIMYECTBOM POTOPOB Nopsiaka 6-8 (rekca n OKTOKONTepPhI), CMOCOOHbIE NOAHSTL B
BO34yXx rpy3 maccon o 20-30 kr. [ns yBennyeHus rpy3onogbEMHOCTN NPUMEHSAIOT COOCHOE
pacrnonoXeHne HeCYLLMX POTOPOB, YTO B CIly4ae rekcakonrtepa, Hanpumep, 4aéTt 12 moTopoB n 12
nponennepoB, PacrnofioXeHHbIX NONapHO Ha 6 HecyLmx nydax. CKopocTb Nonéta MynbTuMKonTepa
MOXeT ObITb OT HyNns (HENOABWXKHOE BUceHMe B Touke) Ao 100—110 km/4. 3anac aHeprum baTapen
No3BONSET OTAENbHLIM MOAENAM MYMbTUKONTEPOB yNeTaTb Ha PacCcTosiHNE A0 7-12 KM, Ha NpakTuke
Xe paguyc AencTeusa (MakcumansHoe pacCTosiHMe, Ha KOTOPOe OHM CMOCOBHbI yreTeTb C
nocriegyloLwmnm BO3BPaTOM B TOYKY B3MnéTa) 0ObI4HO OrpaHMYeHo nNpsiMor BuammocThbio (100—200 m npu
py4HOM ynpaBneHur) Nbo AanbHOCTLIO AeNCTBUS annapaTypbl paguoynpasneHns n BuaeonuHka. Mpu
3TOM nyyine obpasubl NogobHoM annapaTypbl, UICNONb3YHOLLNE YCUNUTENN MOLLHOCTU paamMocurHana u
CMCTEMY HanpaBlieHHbIX aHTEHH, CNOCOOHbLI 06ecneyvrBaTh CTabunbHble paguoynpasneHme n
BUOEONMHK Ha paccTosiHusa oo 100 km. Takum obpasom, Hanborbluee orpaHMYeHe Ha paguyc
OENCTBUSA MyIbTUKONTEPOB HaKNaablBaeT UMEHHO BpeMs Nnonéra.

3TN orpaHnYeHnst NpMBOAAT K TOMY, YTO MYJfbTUKONTEPLI 0OLIYHO MCNONb3YTCS Kak annaparThbl
«BnmxHero paguyca oencTBus»: Ans nobuTenbCcKMx NONETOB Heaaneko ot cebs, ons goTo-
BNOEOCHLEMKMN BIIM3KO PacmnoNiIOKEHHbIX 0OBHEKTOB U Tak Aanee. [Jns cpaBHeHUS,

GecnunoTHble cCamoNéThbl C aKKYMyNATOPOM aHamnorMyHom EMKOCT! MOryT yrnetaTtb Ha 10—15 kv npu
BbICOTE nonérta 1—2 km.

Keagpokontep AirRobot AR 100-B

MI/IHI/laTloprIVI KBagpakontep, C nynbTOM ynpaBlieHNA C BOSMOXHOCTbIO YCTaHOBKM M1aHLWIETa Kak
I'IpI/IéMHVIKa BuageocurHana
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https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%81%D0%BA%D0%BE%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
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https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-Асмаков-10
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-LUNA-11
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-LUNA-11
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%88%D0%BD-%D0%BA%D0%B0%D0%BC%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B7%D0%B5%D1%80%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%84%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D1%83%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BB%D1%91%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D0%BA%D1%83%D0%BC%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%91%D0%BC%D0%BA%D0%BE%D1%81%D1%82%D1%8C
https://commons.wikimedia.org/wiki/File:AirRobot_AR-100B_1.jpg?uselang=ru
https://ru.wikipedia.org/wiki/AirRobot_AR_100-B
https://commons.wikimedia.org/wiki/File:PARROT_(16023665341).jpg?uselang=ru
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D1%88%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80

KBagpokonTtep ansa npogeccnoHanbHbiX POTOCHEMOK C KpenneHnaMm ansa LmdpoBbixdoToannapaTos

KBagpokonTep BU3yarnbHOro KOHTPOSIS OKPY>KatloLLEero NpocTpaHcTBa AN CUNOBLIX CTPYKTYP « pndyoH-41»

OkcnepvMeHTanbHbIv kKBagpokontep «Ehang 184»

MpoToTun Bonokontepa «2X»

6. be3omacHOCTD ITOJIETOB[NpaBuTh | NPaBUTL KoA]

CTHab 3TOro pasjesa HeIHUMKIIONEIMYEH WM HAPYIIAeT HOPMbI PyCCKOI0

fAA3bIKA.
CrnenyeT UCTIpaBUTh pa3zel COTJIACHO CTHIMCTUYECKUM NpaBuiIaM Bukuneay.

B otnuume ot camonéTa, KoTopbI CNOCOBEH NNAHMPOBATbL C BbIKITKOYEHHbLIM ABUraTENEM, UMK
BEpTONéETa, KOTOPbIN CNOCOBEH CECThb C MOMOLLIbI0 aBTOPOTaLUKN, MYMbTUKOMTEP NPY OTKITHOYEHNM
MOTOPOB WM 3NEKTPONUTAHUS, NOSIHOCTLIO HeynpaensaeM. KBagpokonTtep npu oTkase O4HOMo 13
ABUraTenen MOXeT COXpaHATb CTabunuaauuio. FekcakonTep UM OKTOKONTEP MOMUMO 3TOr0 MOTryT
COBEpLUUTb MSAMKYH MOCaAKy ¢ OOHUM HepaboTalLMM MOTOPOM, OIHAKO He BO BCEX Cryvasx
(Hanpumep, Npu paspbiBe XOTA Obl OQHOM onacTu BMbpauusa ns-3a gucbanaHca yBennmimBaeTcs
HaCTONbKO, YTO KOHTPOINNep nepectaét paboTatb, M annapaT NepexoauT B Heynpasnsemoe nageHue).
Ho yxxe cyLLecTBYOT aKCNepyMeHTanbHble KBaAPOKOMTEPhI, KOTOPbIE MOTYT CTabnnM3npoBaThb NOMNET U
COBEPLUNTL NOCaKy Npu NoTepe 0AHOro U3 ABuratenenisl,

YuntbiBasi T, 4TO MyNbTUKOMTEP UMEET HEMAITYHO MACCy, XXECTKMIA KOPNyC M ObICTPO BpaLLaroLLmMecs
nponennepbl, ero CTONKHOBEHUE C NI0ABMU UMM aBTOTPAHCMOPTOM MOXET MPUBECTU K HEraTUBHLIM
nocnencTeuaM. NMoatomy NONETLI HAA NMOABMU UNN aBTOAOPOramMm He pekomeHayTcd. XKenatenbHo
nnaHMpoBaThb TPAEKTOPUIO MONéTa Tak, YTobbl B Criydae He06Xo4MMOCTM (Hanpumep, Npu paspsaake
GaTtapewn) BHM3Y Obino MecTo Anst 6e3onacHon Nocaaku.

BaxeH 1 yenoseueckuin paktop. CoBpeMeHHbIN NONETHLIA KOHTPONIEP MO CAOXHOCTN HACTPOMKA U
KOMMUYECTBY NONETHbIX PEXMMOB MOYTU HE YCTyNaeT HacTONbHOMY KOMMblOTepy. HeBHMMaTenbHoe
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https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BB%D1%8C%D1%82%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80#cite_note-13

YTeHue JOKYMEHTaLMKN, OTCYTCTBME BbINOSTHEHMS HEOOXOAMMBIX AENCTBUIA (Hanpumep, KanmbpoBKn
Komnaca npu HacTPOMKe) MOryT NPMBECTM K HeynpaBnaemMomMy NonéTy n notepe annaparta. Boinet
annaparta 3a pagunyc AenCcTBUS NynbTa Nnpu oTcyTCcTBMK pexxuma GPS-Bo3BpaTa Takke sBnsieTcs ogHON
13 NPUYMH NOTepb annapartos.

B uensax 6e3onacHOCT HEKOTOPbIE MOAENU AUCTAHLUMOHHO YNpaBrisieMblX MyNbTUKONTEPOB 060pyayoT
AyénupyoLwmMMmn cucteMamm HasuraLMm u NO3MLNOHUPOBAHUS, ANIeMEHTaMU UHTENNeKTyansHowm
po6oTM3aumm cnocobCTBYIOLMMM CAMOCTOATENBHOMY ONpedeneHnto neTatenbHbIM annapaTom
nNpenaTCTBMM Ha MapLUpyTe nonéTa 1 ux obnéTy, 3alMTHBIMU KOXKYXaMu BUHTOB UM BCEro
nertaTtenbHOro annapaTta, CaMmoCTOATENIbHbIM BO3BPATOM K MECTY Nnycka npu ytepe curHana
ynpaBneHngRasIzio,

7. 3aKOHOZATeJIbHOE PEryJIUPOBAHME[NpasnTh | NpasuTh
koA|

B Poccunckon depepauum yCcTaHOBNEH pa3peLLmnTenbHbIA NOPSAOK Ha NONEThl BCeX 6e3 NCKMYeHUs
GecnunoTHbIX BO3AYLWHbIX annapaTtoB. Ctatbsa 33 BosgywHoro Kogekca P®, onpeaensieT, kakne 6BC
noanexart perncrpauum, a Kakme y4éTty, HO B HacTosdLlee BpeMs! He CYLLeCTBYET Kakux-nmbo npaBoBbIX
nocrneacTeuii 3a OTCYTCTBME Y rpaxaaH yyeTa/pernctpaumm 6ecnmnoTHbIX BO3AYLLHbIX annapaTtos. 3a
nonétbl 6e3 paspeLLeHnss Ha UCMob3oBaHNe BO3ayLIHOro npoctpaHcTea (MBI1) npeaycMmoTpeHa
OTBETCTBEHHOCTb Mo CT. 11.4 KoAIl - ons dmsmyeckmx nuy wtpad go 5 000 py6., oo 50 000 py6. ans
AOIMKHOCTHLIX Ny, 1 ao 500 000 py6. ans opuanyeckux nuu. Ons nonyyeHuns paspeweHns Ha MBI B
npegenax HacenéHHbIX NyHKTOB HAAMNEeXNT 3apaHee nofatb 3asBky Ha VIBIT B MeCTHbIN opraH
camoyrnpaBneHus, B KOTOPOW ykasaTb nriaH nonéta. [pn aToM MmMetoTcs orpaHuyeHust - Mo BPEMEHU U
no TEPPUTOPMM (3aNpeTHbIE 30HbI U 30HbI OrpaHMYeHus noneTos). Hanpumep, 6e3ycrnoBHO 3anpeLleHsbl
NnonéTbl BO3re aspornopToB, BOEHHbIX 1 APYrMX OXpaHSeMbIX OO bEKTOB, NCMPaBUTENbHbLIX YY4PEXAEHUN,
a Ha Bpemsi NpoBeAeHMs YeMnuoHaTta mupa no dytbony 2018 r. PocaBrauus BBoanna orpaHnyeHns Ha
MBI Hag ropogamu npoBefeHnst YyemnmoHaTa ¢ 1 noHs no 17 uona 2018 r. el

OtaenbHo perynupyeTcs oTo- UM BUAEOCHEMKA C UCMNONb30BaHMEM OeCNUMNOTHBLIX annapaToB.
CbeMka ¢ Bo3yxa OTHOCUTCS K aBMaLMOHHLIM paboTaM, Aaxe ecniv peyb UAET O NOofy4YeHnn
XyAOXeCTBEHHbIX hoTorpadmin. B cOOTBETCTBMM C TEKYLLIMM 3aKOHOAATENBbCTBOM, AN NPpOBeaeHuUs
noaobHbIX CbeMOK TpebyeTcs:

e PaspelleHne Ha cbeMKy ["eHepanbHOro wraba BOOpY>KeHHbIX cuin PO;

e Pa3spelleHne Ha cbeMKy onepaTUBHOIO yrpaBrieHus LuTaba BOEHHOMO OKpyra, B 30He
OTBETCTBEHHOCTM KOTOPOrO HAXOAMUTCS CHUMaeMbI OGBHEKT;

e PaspelueHne TeppuTopurarnbHbiX opraHos 6e3onacHocT PCE;

Mocne 3aBepLUEeHNs CbEMKK, 3aCHATBIM MaTepuan nepegaeTtcd B permoHansHoe YOCB gns
paccekpeunBaHus Ans nocrneayLwero UCnosb30BaHWs B OTKPbITOM JOCTyne. L7

8. MyJIbTUKOIITEPbI-UT'PYIIKHU[NpasuTh | NpasuTh kog]

B nocnegHee BpeMsi NOSIBUNNCL MUHMATIOPHbIE KBaAPOKOMNTEPDI, yMeLLatolmeca Ha nagonn (Walkera
Ladybird, WLtoys V929, Blue Arrow nano Loop un np). OHu npakTnyeckn 6esonacHbl (Macca annapara
meHee 100 r), B TO e BpeMsl, NO3BOMSOT NOMy4YnUTb OCHOBHbIE HaBbIKM NOMETa Ha MyNbTUPOTOPHOM
annapaTe, Tak Kak MPUHUMUM UX YNpaBreHust HUYeM He oTnmdaeTcs. KBagpokonTepbl Takoro pasmepa
BO3MOXHO 3arnyckaTb 0oMa, He PUCKYsi HAHECTU Bpea MoAsM Unv npeameTam.

Tpukontep
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MwuHnkBagpokonTep ¢ 3apsigkon Yyepes USB

MwuHukBagpokonTep ¢ ynpasneHnem no UK-kaHany

KeBagpokonTtep «Robbe Blue Arrow Nano Loop»

MuHVKBagpOKONTEP C MYNbTOM YrpaBneHus

OkToKkonTep B Nonéte
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