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l. KOMINVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBbI

MNOSCHUTEJIBHAS 3AIINCKA
Hacrosimast 001meodpa3oBaTenpHast 001epa3BUBalOIas nporpamma

JOTIOJTHUTENBHOTO 00pa3oBaHusl JI€Ted HMEET MEXHUYECKYI0 HANPAGIeHHOCHb.
[Ipeanonaraer nonoJHUTENbHOE 00Opa30BaHUE €Tl B 00JACTU KOHCTPYMPOBAHUSA,
MOJICIUPOBaHUsl M OECHWIOTHOM aBWAllMM, MpPOrpamMMma TakKe HalpaBlieHa Ha
dbopMmupoBaHUe y JeTeH 3HAHWH W HAaBBIKOB, HEOOXOAMMBIX IJisi PabOTHI C
oecmmioTHRIMU aBuarmoHHbIMU cucteMamu (BAC).

[Iporpamma TO3BOJISIET CO3/1aBaTh OJArONPHUSATHBIE YCIOBHUS JJIA Pa3BUTHUS
TEXHUYECKUX CIIOCOOHOCTEN IMIKOJIHHUKOB.

Hacrosias nporpamMma COOTBETCTBYET OOIIEKYIbTYPHOMY YPOBHIO OCBOCHUS U
NpeanojaraeT yAOBJIETBOPEHUE I[IO3HABATEIIBHOIO HMHTEpeca O00yYarolerocs,
pacuiMpeHre ero HMHPOPMUPOBAHHOCTH B 00JIacTU OECHUIIOTHBIX JIETaTEIbHBIX
anmapaToB M CHCTEM, a Takke oOOoraileHHe HaBbIKAMU OOIIEHUS U MPUOOpETEHHE
YMEHHUM COBMECTHOM JEATEILHOCTU B OCBOCHUU MTPOTPAMMBL.

AKTyanbHOCTh  mporpammbl  CoBpeMEHHbIE  TEHAEHUMH  pPa3BUTUSA
pOOOTU3UPOBAHHBIX KOMILJIEKCOB B aBHAIlMM MOJYYWJIM peaju3aluio B BUIE
O6ecnmioTHBIX aBUaMOHHBIX cucteM (BAC).

B Hactosiiee Bpemsi HaOmrogaeTcss JaBUHOOOpA3HBIM pOCT HMHTEpeca K
OecruIoOTHOM  aBMAMM  KaKk  MHHOBAallMOHHOMY  HANpaBJIEHUIO  Pa3BUTHS
COBPEMEHHOW TEXHUKHU, XOTS UCTOPUS PA3BUTHUS ITOrO HAINPABICHUS HAYaJlach yKe
oonee 100 et ToMy Hazaa. Pa3BuTue COBPEMEHHBIX U MEPCHEKTUBHBIX TEXHOJIOTHM
MO3BOJISIET CErOAHsl OECHMJIOTHBIM JIETATEIBHBIM anmnaparaM YCHEUIHO BBIMOIHATh
Takue (PyHKIHH, KOTOpPBIE B MPOILJIOM OBUIM UM HEAOCTYNHBI WM BBITOJHSINCH
JPYTUMU CUJIAMH U CPEICTBAMU.

brmaromapss pocTy BO3MOMHOCTEH W TMOBBIIIEHUIO JOCTYIHOCTH JPOHOB,
NOTEHIMaJ UCIOJIb30BaHUS UX B Pa3HbIX chepax 3KOHOMHUKU CTPEMUTENIBHO PACTET.
910 co3aano HeoOxoauMoCTh B HOBOU npodeccuu: oneparop bAC. Ctparernueckas
3ajlaya Kypca COCTOMT B TMOJrOTOBKE CHEIMAINCTOB 10 KOHCTPYMPOBAHUIO,
IIPOrpaMMHUPOBaHUIO U 3kcruryatauuu bAC.

Hacrosimass oOpa3oBaTenbHasi mporpamMma TO3BOJISIET HE TOJBKO OOYYUTh
pebenka wmonenupoBatb W KoHcTpyupoBaTh bBIIJIA, HO W NOArOTOBUTH
oOyuaromuxcs K IJIaHUPOBAHUIO U OpPraHu3aluy paboThl HaJl pa3HOYpPOBHEBBIMU
TEXHUYECKUMU MPOEKTaMHU U B JIaJbHEHIIIEM OCYIIECTBUTh OCO3HAHHBIN BHIOOp BHIA
JEATEIbHOCTH B TEXHUYECKOM TBOPUYECTBE.

ITenaroruyeckas meseco00pa3sHOCTb HACTOSIIECH POrPaMMBbl 3AKIOYAECTCS B
TOM, YTO IIOCJIE €€ OCBOCHHS 00YYarOIIMECs MOJIydaT 3HAaHUS U YMEHUS, KOTOPbIE



MO3BOJIAT UM TMOHATH OCHOBBI YCTPONCTBA O€CMUIOTHOTO JIETATEILHOTO arapara,
IPUHLIUIIBI paOOTHI BCEX €r0 CUCTEM U MX B3aMMOJCHCTBHS, a TAKXKE YIIPaBICHUE
BIUJTA. Ucnonb3oBaHue pa3arMuHbIX HHCTPYMEHTOB pa3BuTus soft-skills y nereit
(urpompakTka, KOMaHaHas padoTa) B COUETAaHUM C pa3BUTHEM y HUX hard-
komneTeHmumid (Workshop, tutorial) mo3Bonut copMupoBath y pedeHKa 1EI0CTHYIO
CUCTEMY 3HAHUW, YMEHUU U HABBIKOB.

OT1auvuTeNbHbIE 0COOEHHOCTH NPOrPaMMBbI

K OCHOBHBIM OTIMYHUTEIHHBIM OCOOCHHOCTSIM HACTOAIICH MPOTrPaMMBI
MO>KHO OTHECTH CJIEAYIOIINE MyHKTHI:

¢ KelicoBas cucteMa OOy4YeHHUS;

® IPOEKTHAS IEATEIILHOCTE;

* HarpaBJieHHOCTH Ha SOft-skills;

® UTPOTIPAKTHKA;

e cpena ISl pa3BUTHA Pa3HBIX pOJieH B KOMAH/IE,

* COOOIIECTBO MPAKTUKOB (BO3MOKHOCTh OOIIATHCS C IETbMH U3 IPYTUX
KBaHTYMOB, KOTOpBIE TPEYCIIEIH B IPAKTUKE CBOETO HATPABJICHU);

* HAMPaBIEHHOCTh HA Pa3BUTHE CUCTEMHOTO MBIIIUICHUS;

¢ pediekcus.

Bo3spacr aereii [Iporpamma opueHTHpOBaHA Ha JOMOJIHUTEIBHOE 00pa30BaHKE
yUaIIUXCsl CPeTHETO MIKOJIBHOTO Bo3pacTa (11 — 14 ser). OCOOCHHOCTBIO JIeTel 3TOTO
BO3pacTa SIBJISIETCA TO, YTO B 3TOT NEPHUOJ] MPOUCXOIUT TJIABHOE B PA3BUTHH
MBIIIJICHUS — OBJIaJIEHUE TTOIPOCTKOM MPOIECCOM 00pa30BaHus MOHATUM, KOTOPHIT
BEJIET K BbICIICH (hOpMe UHTEIICKTYyaJIbHON JESTEILHOCTH, HOBBIM CIIOCO0am
noBegeHus. OyHKIMs 00pa30BaHUsI MOHATUN JIEKUT B OCHOBE BCEX
MHTEJUICKTYaJIbHBIX U3MEHEHHI B 3TOM Bo3pacte. s Bo3pacta 11— 14 ner
XapaKTEPHO TOCMOACTBO JIETCKOT0 COOOIECTBA HAJl B3POCIBIM. 3€Ch CKIaAbIBACTCS
HOBAas COIMAJIbHAS CUTYyalus pa3BuTus. Mneansnas gpopma — 10, 4T0 peOESHOK
OCBaMBAaeT B 3TOM BO3pacTe, C YEM OH pEaIbHO B3aUMOJECUCTBYET, — 3TO 001aCTh
MOPAJIbHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSITCSI COLUATIbHbBIE B3aUMOOTHOILIECHUS.
OO1eHne co CBOMMH CBEPCTHUKAMU — BEAYIIMIA THUIT AESITEIbHOCTH B 3TOM BO3pacTe.
HIMeHHO 3/1ech OCBaMBAIOTCSl HOPMBI COLIMAJIBHOTO MOBEICHUS, HOPMbI MOPAJIH, 3/1€Ch
YCTaHABJIMBAIOTCSI OTHOIIICHUS PAaBEHCTBA U YBAXKEHUSI IPYT K APYTY.

Kosau4yecTBo yacoB :68 akaneMuueckux yaca
®opmbl 00yuyenuss OOyueHHe MPOBOJUTCS MO OYHOU (opMe, ¢ MPUMEHEHUEM
JMCTAHIIMOHHBIX TEXHOJIOTUI

@®opmbl opraHu3anuu AesTebHOCTH Dopma OpraHu3aluu 3aHATHH:
rpynmnoBasi, WHAWBUyaJIbHAS,, WHAUBUIYAIbHO-TPYNIIOBass U (PPOHTAJIbHAS.
[Iporpammoil npeaycCMOTpPEHO NpPOBEIEHHE KOMOWHUPOBAHHBIX 3aHSATHUM:
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3aHATUA COCTOSAT M3 TEOPETUYECKOW W NPAKTHUYECKOM YacTed, INPHYEM
OoJpIIEE KOJIMYECTBO BPEMEHU 3aHUMAET IMEHHO IIPAKTUYECKask YacCTh.

Pe:xxum 3aHsITHI 3aHATHS 1O JOTOJHUTEIHHOW 00pa30BaTeIbHON MporpamMme
npoBoasATcs 1 pa3 B Henmento o 1 gacy (IpooKUTENBHOCTh yueOHoro yaca — 45
MuHyT). KpaTHOCTh 3aHATUH W HX NTPOAOHKUTEIBHOCTH 00OCHOBBIBACTCS
pekomenayembiMu Hopmamu CAHIIMH 2.4.4.3172-14, uensto W 3amadaMu

POTPaMMBI.
Ienn n 3apa4n MporpaMMel.

[{enpro mporpamMmel sSBisieTcs GOopMHpPOBaHKE Y 00YUAIOIIHUXCS YCTOMYUBBIX SOft-
skills n hard-skills! o cienyromum HanpapaeHHAM: IPOEKTHAS 1EATEIBHOCTS,
TEOpHs PELICHUS H300peTaTeIbLCKUX 3a1a4, padoTa B KOMaH e, adpOAnHaAMUKA 1
KOHCTPYHPOBaHUE OCCIUIOTHBIX JIETATCIBHBIX aIlllapaToB, OCHOBBI
PaIMOAIEKTPOHUKH M CXEMOTEXHHUKH, IPOrPaAMMHUPOBAHKE MUKPOKOHTPOJLIEPOB,
nétHas skcryaraius BAC (0OeCnMIOTHBIX aBHAMOHHBIX cucTeM). [Iporpamma
HaIpaBlicHa Ha pa3BUTHE B peOCHKE HHTEpeca K IPOCKTHOM, KOHCTPYKTOPCKOM 1
IpeANPUHIMATEIBCKOM IEATCIIEHOCTH, 3HAYUTEIHHO PACIIMPSIOIICH KPYro3op U
00pa30BaHHOCTbH PEOCHKA.

3agauu:

OO0pazoBaTebHbIC 331a4H:
e chopMHupOBaTh Y 00YUYaAIOIINXCS YCTOWUYMBBIC 3HAHUS B 001aCTH
MOJENUPOBaHus U KOHCTpynpoBanus bAC;
® Pa3BUTh y 00YUYAIOIIUXCS TEXHOJOTMYECKUE HABBIKH KOHCTPYHPOBAHUS,
e chopMHupOBaTh y O0YyJArOIIUXCS HABBIKA COBPEMEHHOTO
OpraHU3alMOHHO-2KOHOMHUYECKOTO MBIIIIJICHUS, 00€CTIeUnBAIOIITIX
COIMAJIPHYIO aJIalTAIllUIO B YCJIOBUSAX PHIHOYHBIX OTHOIIICHUH.
Pa3BuBaromue 3agaun:
® TO/JIEPKATh CAMOCTOSITEIBHOCTh B Y4€OHO-TT0O3HABATEIIbHOMN
JeSATEeIbHOCTH;
® Pa3BUTh CIIOCOOHOCTH K CaMOpeaITnu3alliu 1 1eJIeyCTPEMIIEHHOCTH;
e copMHUPOBaATh TEXHUUYECKOE MBIIICHUE U TBOPUYECKUH MMOX0]1 K padboTe;
® pa3BUTh HABBIKM HAYYHO-UCCIIEIOBATEIIbCKOM, HHXXEHEPHO-
KOHCTPYKTOPCKOM Y ITPOEKTHOM JAEATENBHOCTH;
® PaCIIMPUTH ACCOIMATUBHBIE BO3MOXKHOCTHU MBIIIJICHHUS.
BocnurarenbHbIC 3a0a4N:
e cdopMHUpOBaTH KOMMYHUKATUBHYIO KYJIbTypY, BHUMaHUE, YBAKEHUE K
JIIOJISIM;
® BOCIIUTATh TPYI0JIOOUE, PA3BUTh TPYIOBhIE YMEHHS 1 HABBIKH,
pPaCIIMPUTD MOJIUTEXHUIECKUN KPYTro30p U YMEHHE IIAHUPOBATh padoTy
10 peaar3aliy 3amMbIciia, TPEABUACHUE PE3yJIbTaTa U €r0 IOCTHKEHHUE,
e cdopMupoBaTh CIOCOOHOCTH K MTPOYKTUBHOMY OOIIICHUIO U
COTPYIHUYECTBY CO CBEPCTHUKAMU U B3POCIBIMU B IIPOIIECCE TBOPUECKOU

! «soft-skills» — TeopeTHUECKNE 3HAHNS U KOTHUTHBHBIX TIpreMbl, «hard-skillsy — ymenmus
«paboTaTh pyKaMm».
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ACATCIIBHOCTH.

O0beM nporpamMmMbl U BU/IbI Y4e0OHOI padoThI

Bun yuebnoit paboTsl Bcero
AynuTOpHBIE 3aHATHUS BCETO, B 68
TOMYHUCTIE:

Jlexn 22
[IpakTrueckue 3aHATHSA, B T.4.: 48
JlabopaTopHbie pabOThI 6
CamocTosiTenbHas NOJATOTOBKA 12
[IpoexTHas paboTa 19
Bunb! Texyiiero KOHTpOJIs 1
O6beM yueOHOM POTrpaMMBI 68
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5. [TpakTryeckoe 3aHATUSA C JIUTUN- TIOTUMEPHBIMU

[IpakTuueckas padora ¢

AKKyMYJIATOPAMH 3) 1 3apsHBIMU
(3apsiaka/paspsika/6araHCHPOBKA/XpaHEHHUE) YCTPOWCTBAMM.
6. Texnonorus naiku. TexHuka 6€3011acHOCTH. 1 0 ITaitka mpoBOIOB.
7. O0yueHue naiike.
8. [Ton€tpl HA CUMYIISITOPE. [Ton€tpl HA CUMYIISITOPE.
brok 2. C6opka 1 HacTpoiKa KBaaApOKONTepa. Y YeOHbIE MOIETHI. 25 18 [TpakTraeckas padorta
1.0O0yueHne HaBbIKaM MUJIOTUPOBAHUS KBaAPOKONTEPA HA .
v P KBaip P 2 1 VYyeOHbIe TONETHI
IPUMEPE UTPYIITKU 3aBOJICKON COOPKHU
2.YupaBneHue noiaétom mynbtukonrepa. [IpuHuun .
. COopka u HacTpoiiKa
GYHKIIMOHUPOBAHUS MOJIETHOTO KOHTPOJIIEpA U alllapaTyphbl 2 1
KBaJIpOKOIITEpa
yIpaBJICHUS.
3.beckonekTopHbIE ABUTATENN U PETYISATOPHI UX XO/1a. 2 1
[TnaTe! pa3BOAKY TUTAHMS.
4.COopka paMbl KBaJIpOKONITEPA. 4 3
5.ITaiixa ESC, BEC u cunoBo# 9acTu. 3 1




6. OCHOBBI HACTPOUKH MOJETHOTO KOHTPOJIJIEPA C TOMOUIBIO
KoMIibloTepa. Hactpoiika anmaparypsl ypaBJeHHs

7. HHCTpYKTa}K 110 TEXHUKE OC30I1aCHOCTH IOJICTOB.

8. IlepBnie yueOHbIE MOJETHI: «B3IET/IOCAIKAY,

VY4yeOHbIE TTOJIETHI

9.110n€ThI: «yaepKaHUE HA 3aJaHHOW BBICOTEY, TIEPEMEILICHUS
«BIIEpEI-HA3a/1», «BJIIEBO- BIIPaBoy». Pa30op aBapuitHbIX
CUTYaIUH.

VY4yeOHbIE TTOJIETHI

10. BeinmonHeHue NoJaETOB: «TOYHAsI TOCA/IKA HA YAAJIEHHYIO
TOUKY», «<KOPOOOUKa», KYEIIHOK», «BOCBMEPKay», «3MEIKay,
«O0JIET MO KPYTy».

VY4yeOHbI€e TTOJIETHI

bioxk 3.

Hacrpoiika, yctanoBka FPV — o6opynoBanusi.

[IpakTruueckas pabota

1. OcHoBbl BujieoTpaHcsun. [Ipumensemoe o6opynoBanue,
€ro HaCTPOMKa.

¥YcranoBka
BUJI€0000PYIOBAHUS.

2. YCTaHOBKA ¥ MOAKIIOYEHUE PATUOTIPUEMHIKA U
BUJ1I€0000PYIOBAHUSI.

3. [funotupoBanue ¢ ucnonb3zoBanueMm FPV- o6opynoBanms.

[Tonérsl «OT mEPBOTO
JULAY.




biok 4. PaboTa B rpyrmmnax HaJ UHKEHEPHBIM IMPOECKTOM. 19 9) 14 [IpakTuueckas pabota
1. IlpvHUHMIIBI CO3/1aHUS UHKEHEPHOU MTPOEKTHOM padOTBHI. 3) 1 4
CamocTrosTenbHas
MOJITOTOBKA TPYIIOBBIX
WH)KCHEPHBIX MTPOEKTOB.
2. OcuoBbl 3D-nieuatn u 3D-mMoaenupoBaHUS. 6 2 4 P P
3. Pabora B rpymnmax HaJ HHKEHEPHBIM MTPOCKTOM 7 1 5
«becinnoTHas aBUAITMOHHAS CHCTEMAY.
4. IToaroroBka npe3eHTaIMi COOCTBEHHOM MPOSKTHOM
1 1 0 CaMOCTOSITEIIbHO
paboTHI.
UToroBblii KOHTPOJIb 1 0 1 3amnuTa npoekTa
[Ipe3eHTanus u 3amyTa rpynnoi coOCTBEHHOrO 1 0 1
MH)KEHEPHOTO MPOEKTa
Uroro: 72 23 49 72
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COJIEP)KAHUE JONOJHUTEJBbHOM OBPA3OBATEJBHOM TPOI'PAMMBbI

No 11/11 HanmMmenoBanue teMebl ConepxaHue TeEMbI
1 2 3
Teopus MyJIbTUPOTOPHBIX CUCTEM. | Y CTPOMCTBO MYJBTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKIIMHA MYJIBTHPOTOPHBIX
cucteM. [[puHIUIIBI yIIpaBiIeHU MYJIbTUPOTOPHBIMU CHCTEMAMMU.
biok 1.  |OcHoBBI ynipaBnienus. [1on€Ter Ha

CUMYJIATOPE.

1. BBoanas nekuus o coaepKaHuu
Kypca.
2. IlpuHIMIIBI yIpaBICHUS U
CTPOEHUE MYJIBTUKOIITEPOB.
3. Texuuka 6€30MacHOCTH MOJIETOB
4. OcHOBBI 3neKTpuuecTBa. JInTHii-
MOJIMMEPHBIE AKKYMYJIATOPBI.

5. IlpakTrueckoe 3aHATHS C JTUTHM-
MOJIMMEPHBIMU  aKKYMYJISITOpAMU
(3apsaka/paspsiika/O6aaHCHpOBKA

/XpaHeHue)

6. Texmosyorus maiku. TexHuka
0€30I1aCHOCTH.
7. OOydeHue maiike.

AnmapaTypa paJIuoynpaBieHUs: TPUHIUI JIeUCTBHSI, 00IIEe YCTPOUCTBO.
TexHuka 0€301aCHOCTH MPU PabOTE C MYJILTUPOTOPHBIMU CUCTEMAMH.

DIEeKTPOHHBIC KOMITOHEHTBI MYJIBTUPOTOPHBIX CUCTEM: IPUHIIUITBI Pa0OTHI,
oO11ee yCTpOMCTBO.

JInTui-nonMMepHbIe aKKyMYJISITOPBI U UX 3apsIHBIE YCTPOUCTBA: YCTPOUCTBO,
NPUHIUN ACUCTBUS, METOIbI 3apsIAKU/pa3psa KU/ XpaHeHus/ OalaHCUPOBKH
aKKyMYJISITOPOB, Oe3onacHasi paboTta ¢ 000pyA0BaHUEM.

[Naiika 3JIEKTPOHHBIX KOMIIOHEHTOB: MTPUHITUIIBI TAWKK, 00yUeHUE Maiike, maika
AJIEKTPOHHBIX KOMIIOHEHTOB MYJIbTUPOTOPHBIX CUCTEM.

[Tonérel Ha cumynsiTope: oOydYeHHe MOoNAETaM Ha KOMITbIOTEPE, IPOBEICHUE
y4eOHBIX MOJIETOB HA CUMYJISITOPE.
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8. Ilonérel Ha cumysATOpE.
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bioxk 2.

COopka 1 HacTpOHKa KBaIPOKOMTEPA.

VueOHble MOIETHI.

1. YmnpapiieHu€ OJIETOM
MynbTUKONTEpA. [IprHIMT
(YHKIIMOHUPOBAHUS MOJAETHOTO
KOHTPOJIJIEpPA U alllapaTypsl
YIPABJICHUS.

2. becKoJUIeKTOpHBIE IBUTATENIN U

peryiATopsl ux xozaa. [lnarsr
Pa3BOJKHU IIUTAHUS.
3. COopka pambl KBaApOKONTEPA.
4. Tlaiika ESC, BEC u cuioBoit
YacCTH.

5. OCHOBBI HACTPOMKH MOJAETHOTO
KOHTPOJIEPA € IIOMOLIBIO
KomIbroTepa. Hacrpoiika
AnmnapaTypsl ypaBieHUSI.

6. Hacrtpoliku non€tHoro
KOHTpPOJIIEPA.
7. VHCTpYKTa) 110 TEXHUKE
0€3011acCHOCTH MOJIETOB.
8. IlepBbie yueOHbIE MOJETHI:

«B3NET/TIOCA/IKAY, KyIepKaHUE HA
3aJJaHHOM BBICOTEY, MEPEMEIICHHUS

[ToNETHBINM KOHTPOJUIEP: YCTPOMCTBO MOJETHOTO KOHTPOJIJIEPA, IPUHIIUIIBI €T0
(GYHKIIMOHUPOBAHMS, HACTPOIKAa KOHTPOJIIEPA C TTIOMOIIBIO KOMIIBIOTEPA,
3HAKOMCTBO C MPOrPAaMMHBIM 00ECIIEUEHUEM JIJI1 HACTPOMKHU KOHTPOJLIEpa.

becKkoJIIEKTOpHBIE ABUTATENIN U UX PETYJIATOPHI X04a: YCTPOUCTBO, IPUHIIUIIBI
X (yHKIMOHUPOBAHUS, MTaliKa IBUTaTENEH U PETYIATOPOB.

[1naTel pa3BogKK TUTaHUS: OOLIEE YCTPOMCTBO, XapAKTEPUCTUKH, TTalKa
PEryJIATOPOB U CHUJIOBBIX IIPOBOJOB K IUIATAM PAa3BOJAKU ITUTAHUS.

WHucTpyKTax nepea nepBbIMU yueOHbIMU NoNIETaMU. [IpoBeieHre yueOHbIX
MOJIETOB B 3aJI€, BBINIOJIHEHUE 3aIaHHI: «B3NET/TIOCAKAY, «YAEpKaHUE Ha
3aJIaHHOM BBICOTE», «BIIEpEA-HA3a/», «BJIEBO-BIIPABO», «TOYHAS MIOCAIKA HA
YAAJIEHHYIO TOUKY,

«KOPOOOYKA», KYEITHOK)», «(BOCBMEPKa», «3MEHKa», «00JIET IO KPYTy».

Pa36op aBapuifHBIX CUTYAIIHIA.
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«BIEpE-HA3aD»,

«BJIEBO-BIIPaBoy. Paz0op aBapuiiHBIX
CUTYyaluH.

9. BeinmoaHeHHE OJIETOB: «TOYHAS
MOCaJKa Ha YTAIEHHYIO TOUKY»,
«KOPOOOUKay, K4ETHOKY», KBOCBMEPKAY,
«3MEHKay,
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Hacrpoiika, yctanoBka FPV —

OcCHOBBI BHUACOTPAHCIIALNNN: IIPUHIMUIIBI IICPCIa9Y BUACOCHUT'HAJIA, YCTpOﬁCTBO )41

000py1OBaHUSI. XapaKTePUCTHKHU MPUMEHSIEMOT0 000PY/I0BaHHS.
bioxk 3.
1. OCHOBBI BUICOTPAHCIISIIIHH. YcTaHoBKa, MOAKIIOYCHUE U HACTPOHKA BUIE0000PYI0BaHUS Ha
[TpumensieMmoe 060py1I0BaHuE, €ro MYJIBTHPOTOPHBIE cucTeMbl. [IrmtoTupoBanue ¢ ucnoias3oBanrem FPV-
HACTpPOMKa. 000pyI0BaHUSI.
2. YCTaHOBKA U MOJKIIFOYEHUE
paauonpuéMHUKA U
BUJI0000PYI0BAHUS.
3. IluimotupoBaHue ¢
PaGota B rpynnax Haj uH)KeHEepHbIM |PaboTa Ha/l MHKEHEPHBIM IPOESKTOM: OCHOBBI TUTAHUPOBAHUSI IPOCKTHOM PabOTHI,
- OPOEKTOM. paboTa HaJy IPOEKTOM B COCTaBE KOMAaH/IbI.
JI0K 4.

1. ITpuHLMIIBI CO3AaHUS MHKEHEPHOU
IPOEKTHOU PabOTHI.
2. OcnoBsl 3D-nieuaru u 3D-
MOJICTUPOBAHUA.

3. Pabora B rpymnmax Haj
WHKXCHEPHBIM MPOEKTOM

«becnunorHas aBHallMOHHAas CUCTCMa.

OcnoBbl 3D-nevatu u 3D-mMoaenupoBanus: MpUMEHIEMOe 000PYI0BaHHUE U
POrpaMMHOE 0OECTIICUECHHE.

[IpakTrueckas padoTta B rpynmnax HaJ HHXEHEPHBIM MPOEKTOM MO TEME
«becnunoTHas aBUallMOHHASA CUCTEMAY.

HOI[FOTOBKa H IIPOBCACHUC ITPC3CHTAINUH 110 IIPOCKTY.
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4. INTAHUPYEMBIE PE3YJIBTATDI
[Ipenmnonaraemplie pe3ynbTaThl OCBOCHHUS IMOJIHOTO Kypca 00yUeHus O AOMOIHUTENBHOM 00111€00pa3oBaTeIbHON 0011epa3BUBaIOIIEH
nporpamMMe «becnuiIoTHbIE JleTaTe/bHbIE alNapaTbdy cHOPMYIUPOBAHBI UCXOAS U3 TPEOOBAHUH K 3HAHUSAM, YMEHUSM, HABBIKaM,
KOTOpBIE yUallrecs JOJKHbI IPUOOPECTH B IpolLiecce 00YUEeHHsI Ha BCEX 0J1ax, C yYEeTOM LieJei U MOCTaBIEeHHBIX 3a1ay.

Jluunocmuule pe3ynivmamol 0C80eHUs OONOJHUMENbHOU 00Uje00pa3068amebHOl
obwepazeusaroweti nPpocpammol

e YBOXHUTEJIHHOE OTHOIIEHHE K KYJbTYPE CBOETO HApPOJIa;

e OTBETCTBEHHOE OTHOIIICHHUE K 00YUCHHUIO;

e TOTOBHOCTb U CIIOCOOHOCTBH K CAMOPA3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIUU K OOYYEHHUIO U TTO3HAHUIO B 00JIaCTH
HAyYHBIX TEXHOJIOTHI;

o OepexHOE OTHOIICHHUE K TYXOBHBIM IIEHHOCTSIM;

e HPABCTBEHHOE CO3HAHHE, YYBCTBO, IMOBEJACHUE HA OCHOBE CO3HATEIHHOTO YCBOCHHS OOIIEYEIIOBEYSCKUX HPABCTBEHHBIX
IICHHOCTEH;

e OCTETHUYECKHE IMOTPEOHOCTH, IICHHOCTH U YyBCTBA.

Memanpeomemmuvie pe3yibmamsl 0C80eHUs OONOIHUMELHOL 00Ue00pa306amenbHoll 00uepassusaroueli npocpammbl
VYyanuecs Hay4yaTcsi Ha JOCTYITHOM YPOBHE:

¢ OCBaWMBAaTh CIIOCOOBI PEUICHHS MPOOJIEM TBOPUECKOTO M HAYYHOTO XapakTepa W OmpeiciicHHs HaubOosee 3(PQPEKTUBHBIX
CHO0CO00B JOCTHKEHUS PE3yJIbTaTa;
¢ OPraHU30BBIBATH COTPYTHUYECTBO C MEAArOroM H CBEPCTHUKAMHM, padOTaTh B IPYIIIIE;
+ BIIAQJIETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH;
¢ TPOJYKTHUBHO OOINATHCS U B3aMMOJICHCTBOBATH;
16



e Pa3BUBATH Xy/I0KECTBEHHBIE, ICHXOMOTOPHBIEC, KOMMYHUKATUBHBIE CIIOCOOHOCTH;
e pa3BUBaTh HAOIOJATETHLHOCTh, ACCOIMATHBHOE MBIIIICHUE, JCTETUYECKHH W XYJOXKECTBEHHBI BKYC W TBOPYECKOE
BOOOpaKeHHeE.

IIpeomemmnule pesynrbmamuol 0c80eHUsL OONOTHUMENbHOU 00Ue00pa308amenbHOll
obwepazeusaroweri npocpammbl
VYyanmecs mo3HaKOMSTCS:

C TEXHOJIOTHEN M3rOTOBJICHMS KBaIpOKOINTEpa U3 OpOCOBOro MaTepuara,
CO CXE€MaMU U3rOTOBJICHUS KBaAPOKOIITEPa,

e C HUCTOpHEH BO3HUKHOBEHUSI KBaIPOKONTEPa

« cnpasunamu Th, co cxemaMu U3rOTOBJIEHUS.

Yuamuecs Hay4aTcsi:

¢ 1OAOUPATH KOPITYC, COOTBETCTBYIOIINE LIENH, TOA0UPATh LIBETA ISl U3ACIuil;

e UYHUTATh CXEMBHI,

¢ CaAMOCTOSITEBHO COOMPATH MOJIEIKU MO CXEMaM, BEIOUPATh U3ENHsI, KOTOPbIE CAMU JIE€TU OYyT BBITIOJHSTS.
o 00paIaThCs ¢ KOMOMIMMHI U PEXYIIUMUA HHCTPYMEHTAMHU, KJIEALIIMMU COCTABaMH,

VYyamuecs noiayyaT BO3MOXHOCTb PUOOPECTH:

e TICPBOHAYAJIBHBIC IPCACTABIICHWA O BIIMAHUN HAYIYHOI'O TBOPYCCTBA HA PA3BUTHA 3CTCTUICCKOT'O BKYCa, B006pa)KeHI/I$I;
e HAaBBIKHM UCIIOJTHCHUA ITOACIIOK M3 6YMaFI/I, KapTOHa, rmactMmacca!

1. KOMILJIEKC OPTAHU3AIIMOHHO-TIIEJATI'OTHMUECKHX YCJIOBUH
17



KaJsienpapubiii yuyeOHbI rpagpuk

[Ipo10KUTENTEHOCTh Hauaio yue6HOro roa OkoHYaHHE Y4eOHOTO
y4eOHOTro roga roja
34nenens 02.09.20r. 31.05.21r.

KomnexkroBanue rpyrmm

Hauajo 3ausatuin
1 monyroaue

Hauajo 3ausatuit
2 TIOJyTO/THE

10 09.09.21 r.
1 rox oOy4deHus

02.09.21r.

09.01.22r.

1 monyroaue

Kanukybl

16 y4eOHBIX HEeIeIb

80 yueOHbIX AHEN

2 TIOJYTO/IhE

18 y4eOHBIX HENEb

90 yueOHBIX AHEH

30.12.21r.-08.01.22 .

ATtTtecTanus

ITIpomexxyrounas

Hrorosas

C18.12.m0 26.12.21 r.

C 17.05. mo 25.05.22r.

2. YCJIOBUSA PEAJINBALIMU ITPOI'PAMMBI

AmnmnapaTHoe U TeXHHYeCKoe o0ecrnedyeHne:

— Pabodee mecTo 00yuaromerocs:
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HOYTOYK: IPOM3BOIUTEIBHOCTE Tporieccopa (mo tecty PassMark — CPU BenchMark http://www.cpubenchmark.net/):
He meHee 2000 equnauir; 00bEM onepatuBHOM maMsITH: He MeHee 4 1'0; 00béM Hakormutenss SSD/eMMC: ne menee 128 I'6
(MM COOTBETCTBYIOIIUH 1O XapaKTEPUCTHKAM IEPCOHATBHBIA KOMIBIOTEP C MOHUTOPOM, KJIaBUATYPOH U KOJIOHKAMH ),
MBIIITb.

— Pabouee MecTo HacTaBHUKA:
HOoyTOYK: Tporeccop Intel Core 15-4590/AMD FX 8350 — ananoruunas wim Oojiee HOBas MOJIENb, TpadUIeCKHit
nporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 — anajorudnas wiu 0ojiee HOBas MOJCNb, 00bEM
orepatuBHOW mamsTH: He MeHee 4 10, BuacoBeixonm HDMI 1.4, DisplayPort 1.2 uau Gosnee HoBass Moneib (WiIn
COOTBETCTBYIOIIUH 110 XapaKTePUCTHKAM ITEPCOHAIBHBIA KOMITBIOTEP ¢ MOHUTOPOM, KJIABUATYPOH U KOJIOHKAMH);
NPE3CHTAIIMOHHOE 000PYI0BaHNE C BO3MOYKHOCTBIO IMOAKITFOUYCHHUS K KOMITBIOTEPY — 1 KOMILICKT;
GbaumIapT ¢ KOMIIEKTOM JIMCTOB/MapKepHasi JOCKa, COOTBETCTBYIOIIMI Ha0Op MUCHMEHHBIX MpHHaIexKHOCTeH — 1
IIIT.;

>

enuHas cetb Wi-Fi.

IIporpammHoe odecnieueHue:

— oducHOe NporpaMMHOe 00€CTIeUCHHUE;

— MporpaMMHOE oOecriedeHue A1 TpéxMepHoro Moaeauposanus (Autodesk Fusion 360);
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— rpaduueckuii peIaKTop.

PacxoaHbie maTepuaJbl:

Oymara A4 1Jist pucoBaHus ¥ pacrieyaTKu;

Oymara A3 st pUCOBaHMS;

HaOOp MPOCTHIX KapaHAallel — M0 KOJIMYECTBY 00yUYaroIuXCs;
Ha0Op YEPHBIX MAPUKOBBIX PYyYEK — IO KOJUYECTBY 00YUaIOLIUXCS;
kieu [IBA — 2 mit.;

KJIeH-KapaHJaml — M0 KOJIMYECTBY O0yUarOLIXCs;

CKOTY MPO3pavyHbI/MATOBBIA — 2 IIT.;

CKOTY JIBYCTOPOHHHIA — 2 TIT.;

kapToH/ToppokapTon mis maketupoBanus — 1200*800 MM, o oJHOMY JTUCTY Ha ABYX 00YYaIOIIUXCS;
HO>X MAKETHBIM — MO0 KOJUYECTBY 00YUaIOLIUXCS;

JIE3BH JJI HOKAa CMEHHBIC 18 MM — 2 1T, ;

HOXXHHIIBI — 110 KOJIMYECTBY OOYy4arOIINXCS;

KOBPUK JJIsl pe3KH KapTOHA — MO KOJIMYECTBY 00YUaIOIIUXCS;

PLA-mactuk 1,75 REC Heckonpkux
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3. ®OPMbI KOHTPOJIA

IIpuémbl 1 MeTOABI
Paznen o TexHnueckoe Dopmbl
DopmblI OpraHu3anuu JAuaaKkTHYecCKUH
HJIN TEMaA < OCHAIIICHHUC nmoaBeaCHUA
3aHATHUHN OﬁpaBOBaTeJILHOI‘O mMaTepuaa <
NporpaMmmanl JaHATHH HTOIOB
npoiecca
Teopust My IbTHPOTOPHBIX 3anucu B TETpajsx, [Tonér na
Jlexuus, nuckyceus | becena no reme 3aHsTHA, M NHTepakTuBHas
cucTeM. CIPaBOYHBIN cumyIiaTope 6e3
IPaKTHYECKOe UHMBUyallbHas paboTra JI0CKa, HOYTOYK C
OcHOBBI yIpaBJIeHHUs. matepuan u3 [10 nus OLIMOO0K
. 3aHATHE c 10 I10, RC-niynbT
IToa1éThI HA cuMy.sATOpeE. TI0JIETOB MUJIOTUPOBAHUS
Coopka n TecToBbIC MONETHI
. Jlexnns, WNHcTpykuus o WNHTepakTuBHAsA
HACTpOiika Pabota B rpymnmnax, . Ha
JCKyccus, cOOpKe, CIpaBOYHBIA | J0CKa, HOYTOYK C
KBaJIpoKonTepa. WH/IMBUIyallbHAs paboTa COOCTBEHHOPYYHO
. MPaAKTHUYECKOE marepuan u3 [10 g | 110, kBagpokorntep,
Yu4eOHble MOJIETHI. c 1O coOpaHHOM
3anstue, Workshop TIOJIETOB RC-nyneT
KBaJIpOKONTEPE
Hacrpoiika, HHrepakTBHAsA
Jlexnust . 0CKa, HOYTOYK ¢
yeranoska FPV HHA, Pabora B rpynmnax, CripaBo4HbIi . » HOYTOYK Beimonnnenue
—o0opynoBaHus JTUCKYCCHS, 1O, xBagpokonTep, .
UHAMBUyallbHas pabora | wmarepuan u3 [10 s nonéros ¢ FPV-
MPAKTUYECKOE ouku 1151 FPV-
c 10 MOJIETOB 00opynoBaHrEM
3ansTue, Workshop nosneros, FPV-
MOJIYJb
Padora B rpynnax Meron 3anau, HoytOyk,
HAa/l HH/KEHEPHBIM METOJ1 KEHCOB, Pabota B rpynmax 3anucu B TETpasix UHTEPaKTUBHAS 3ammra npoekTa
NPOEKTOM. paboTa B rpymnmax JI0CKa
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4. OHEHOYHBIE MATEPHUAJIBI

B JAaHHOM pPa3JICJIC OTPAXKAKOTCA ONCHOYHBIC MaTCpUaAJIbl, TIO3BOJIAIOIIHC
OIIPCACIINTD JOCTHKCHHUC YUAIIUMUCS IIJIAHUPYCMBIX PC3YJIbTATOB.

Ol/;eHKa pesyibmamueHoCcmu

peanuzayuu OONOIHUMENbHOU 00WeobpazoeamenvHol ooulepassusaroujeit

npocpammvl

BxoaHasi fMmarHocTuka

Husxuit yposens

Cpeonuii yposens

Buicokuii yposens

Kpumepuii 1. Teopemuueckue 3nanus

IlonHoe oTcyTcTBHE
IIPEACTABICHUN O JAHHOM
HaIlpaBJICHUHU

HNmerotcs IMpcaACTaBJICHUA O
JaHHOM HaIIPpaBJICHUHU

3HaHUE TEXHOJIOTUN
U3TOTOBJICHUS
KBaJIpakonrepa

Kpumepuii 2. Bradenue cneyuanvhoii mepmurono2uell

Hesnanne TrepmuHonorun
U3y4aemMoro Kypca

He3nauurtensHble mpoOebl B
3HaHUE TEPMUHOJIOTUU

Kypca

3HaHNE TEPMUHOJIOTUU
Kypca

Kpumepuu 3: [Ipaxmuyeckue ymeHus u Hagblku npeodyCMompeHHble NPocpamMmon

Heymenue nonp3oBaThCs
(cmaboe ymeHue)
MOJIb30BaThCS KOJIOMIUMU U
PEXYIIMMU UHCTPYMEHTaMH,
KJICSIIIIUMU COCTaBaMU;
HEYMEHUE MOJIb30BATHCA
WHCTPYKIIMOHHO-
TEXHOJIOTUYECKUMHU KapTaMU

YMeer npaBuiibHO
M0JIb30BAThCS
pacrpocTpaHeHHbIMU
WHCTPYMEHTaMH, UMEET
peACTaBICHUE O
M0JIb30BAHUE
UHCTPYKIIMOHHO-
TEXHOJIOTUYECKON KapTOM.
NmeroTcst HebombINE
HABBIKU PabOTHI C
IPUPOJIHBIM MaTEPUATIOM, C
MPSDKEN, HUTKaMU

YMeHune npaBuiIbHO
M0JIb30BATHCS
WHCTPYMEHTAMH, YMEHUE
paboTaTh C MHCTPYKLUOHHO-
TEXHOJIOTUYECKON KapTOil.
NmeroTcst HaBbIKU pabOTHhI C
IPUPOIAHBIM MaTEPUAJIOM, C
MIPSDKEN

Kpumepuui 4. Teopueckue nagvixu

OTCyTCTBUS TBOPUYESCTBA B
pabote

HeGonbme nposiBnenus
TBOPYECTBA B OCBOCHHH
y4ueOHOro MaTepuaiia

YMepeHHOE IPOSIBIICHUE
TBOPYECTBA B OCBOCHHUHU
y4eOHOro Marepuaa

Kpurepuu 5: CaMmoCTOSITENEHOCTD

Heymenue paboratb ONU30M4eCKe [lepuoauueckoe
CaMOCTOSITEIbHO PUMEHEHUs MPUMEHEHHUS
CaMOCTOSITEJIbHOCTH PaboThl | CAMOCTOSATEILHOCTH B
pabote
Tekyuiass JTMarHOCTUKA
Husxuii yposens CpeoHnuii yposeHw Buvicoxuu yposens
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Kpumepuu 1: Teopemuueckue 3nanus

OTtcyTcTBHE 3HAHMM (cl1a0bIe
3HAHUS) TEXHOJIOTHU
U3TOTOBJICHHSI U3/,
HE3HAHME MPABUII OOpAILICHUS
CO CTIeUaIbHBIMU
UHCTPYMEHTaMH

He3nauutenbHbie HpO6CHBI B
3HaHHNH TCXHOJIOTHH
HN3TOTOBJICHUA HBIIQHI/Iﬁ

[Ipounoe 3Hanue
TE€XHOJIOTUY U3TOTOBIICHUS
U3JIETus

Kpumepuii 2. Braoenue cneyuanbhoti mepmuHono2uu

Crnaboe 3HaHWE TEPMUHOJIOTHH
Kypca

He3nauutenabHbie HpO6CHI>I B
3HaHUU TCPMHUHOJIOTHHU

Kypca

3HaHWEe TEPMUHOJIOTHH
Kypca

Kpumepuu 3: [lpaxmuyeckue ymeHus u HABbIKU, NPEOYCMOMPEHHbLE NPOSPAMMOTU

Cnaboe ymeHHe T0JIb30BaThCs
crelnaJbHbIMHU
HHCTPYMEHTaMH, cJIabbIe
HaBBIKU PaOOTHI C
MHCTPYKIIMOHHO-
TEXHOJIOTUYECKUMU KapTaMHu,
cJIaOble HAaBBIKH BBITIOJTHEHUS
A3CIINNA

YMeHue npaBuiibHO
M0JIb30BAThCS OOJIBIIICH
YacCThIO CIIEHUATIBHBIX
UHCTPYMEHTOB, YMEHHE
BBITIOJIHATD U3JIEIHS TIPU
HEOOJBIION MOAEPKKE
nejarora

YBepennas pabora ¢
WHCTPYKIIMOHHO-
TEXHOJOTUYECKUON KapTOu;
1eaecooopasHoe
HCIIOJIb30BaHKE
WHCTPYMEHTOB,
aKKypaTHOCTb,
SKOHOMHYHOCTH B
pacxo/I0BaHUU MaTEPUAJIOB,
MIPOYHBIC YMEHUS U HaBBIKU
paboThI

Kpumepuu 4: Teopueckue nagvixu

OTtcyTCTBHE TBOPUECTBA B
pabota

Coueranue
pPENPOTYKTUBHBIX U
TBOPYECKUI HABBIKOB

BriaBukeHne HOBBIX HJICH,
CTPEMJICHUE UX BOTJIOTUTH B
cBoel pabote

Kpumepuii 5: CamocmosmenvrHocmo

Heymenue paboratb
CaMOCTOSATENBHO

CoueTaHre HaBBIKOB
CaMOCTOSITEIIbHOM PabOThI
10JT PyKOBOJICTBOM U
KOHTpPOJIEM TIejarora

CrpemieHne Kak MOXKHO
qarie MnposiBIsATh
CaMOCTOSITENILHOCTD B
pabote

HNTorosas nMarHocTuka

Husxuii yposens

Cpeonuti yposeHs

Buvicokuti yposenw

Kpumepuii 1: Teopemuueckue 3nanus

Cnaboe 3HaHNE TEXHOJIOTUH
HU3rOTOBJICHUE U3ACIINH,
cinaboe 3HaHHWEe MPaBUI
0€30MacHOCTH Tpyda

HesnauurtensHbie mpoOebl B
3HAHUM TEXHOJIOTHH
W3TOTOBJICHUS U3JCIUN

IIpounoe 3Hanue
U3rOTOBJICHUE U3ICIINUN

Kpumepuii 2. Braoenue cneyuanbHol mepmunoiocuu

Cnaboe 3HaHUE TEPMUHOJIOTUU
Kypca

HesnauntenbHblie mpooOemb B
3HAHWUU TEPMUHOJIOTHH

Kypca

OTtcyTcTBUE TPOOETIOB B
3HaHUU TEPMUHOJIOTUU

Kypca

Kpumepuii 3: [Ipakmuueckue ymeHus u HagblKu, npedyCMOmpeHHble NPOSPAMMOL

JlomyckaeT ook B

YMeHue pa3pabaTbiBaTh

VYBepenHas paborta ¢
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TEXHOJIOTHUH U3TOTOBJICHUS
U3JIeJINN, HEAKKYPaTHOCTD B
paboTe, OIMOKU B 0OpaIeHuu

COOCTBEHHBIE ICKHU3
W3JICIHSI, TOITYCKAIOTCS
HE3HAYNUTEIILHBIE OIIUOKU B

TEXHOJIOTUYECKON KapTOU;
yMeHue pa3pabaTeiBaTh
COOCTBEHHBIN ICKU3 U3CIIHS

CO CIICHaJIbHBIMH TCXHOJIOTHH U3IOTOBJICHUA N TCXHOJIOTHIO €TI0

HHCTPYMCHTAaMH, cia0ple HU3aCIns, IIPUCYTCTBUC HN3TOTOBJICHUA,

HaBBIKH pa60Ta C HAaBBIKOM aKKYPATHOCTH, H€H€COO6p8,3HO€

TEXHOJOTMYECKOU KapTOﬁ OKOHOMHUYHOCTH B pa60Te C || UCIIOJBb30BaHHC
MaTcpuajiiaMu, CO6J'IIOI[CHI/IC HHCTPYMCHTOB,
IMpaBUJI TCXHUKN dKKYpPAaTHOCTD,

0€30I1aCHOCTH IT0]] YKOHOMHYHOCTH B

KOHTPOJICM IIC/[arora

Kpumepuii 4. Teopueckue nasvixu

Cnalpble IposIBIICHUS YMepeHHbIC POSBICHUS [IposiBnenue

TBOPUYECTBA TBOpUYECTBA B paboOTe WHIVNBUIYATBHOTO
TBOPUYECKOTO TOIX0/1a K
BBITIOJTHEHUIO JIIOO0T0
W3EIINS

Kpumepuui 5: Camocmosmenvrocms

CitaOble HaBBIKH
CaMOCTOSTENIbHON PabOThI

YMepeHHOe IPOosIBIICHUE
CaMOCTOSITENIbHOCTH B
pabote

5. METOANUYECKHUE MATEPHUAJIBI

Opranu3zanuu 00pa3oBaTEILHOTO nporecca o JTOTIOJTHUTEIIBHOM
00111e00pa3oBaTeIbHON 00IIEepa3BUBAIONIEH MPOrpaMMe OCYIIECTBISICTCS OUYHO-
3ao04Ho, 6 pazHosospacmueix epynnax. KOMIIIEKCHbIE 3aHATHS MPOXOIAT IO
KOMOWHHPOBAaHHOMY THITY, TaK KaK BKJIIOYAET B C€0sl MOBTOPEHHE MPOUIEHHOTO,
00BsCHEHNE HOBOTO, 3aKpEIIEHNE MaTepuaia U MoABEACHNUE UTOTOB.

Ha 3aHATHSIX WUCHONB3YIOTCS CIEAYIONINE Gopmbl U Memoobl peanuzayuu
npocpammbl.

Pazmuunbie ghopmur yueOHON PabOTHI (BHI 3aHATHS) CYIIECTBEHHO IOBBIIIAIOT
3¢ (PEeKTUBHOCTh 3aHATHM U UWHTEepec oOyvawmuxcsi K HuM. I[Iporpamma
MpeaycCMaTpuBaeT MCNOJIb30BaHHE (POHTALHOM, WHIUWBUIYAIbHOW, T'PYIIOBON
dbopm yueOHOU paboThl ydamuxcs. OpoHTanbHas ¢GopMa MpeanoyiaraeT Mmoaady
yueOHOro Marepuana BCeMy KOJUIEKTUBY ydamuxcs. MuauBunyanbHas ¢opma
IpernoyiaraeT CcaMOCTOSITeNIbHYI0 pabory yuamierocs. [lpm sTtom memaror
OKa3bIBAET yyallleMyCsl TaKyl0 IOMOILb, KOTOpasi HE MOJABIISIET €r0 aKTUBHOCTU U
CHOCOOCTBYET BBIPaOOTKE HABBIKOB CaMOCTOSITENIbHOM padoThl. B X0oae rpynmnoBoit
paboThl y4almuMcs MpPeJOCTaBISETCS BO3MOXHOCTh CAMOCTOATEIBHO MOCTPOUTH
CBOIO pabOTy Ha OCHOBE MpUHIMIA JEATBIBHOCTHOIO mojaxona. ['pymnmosble
3aHATHS TO3BOJISIOT BBIINOJIHATH CIIOXKHBIE TPYAOEMKHE PaOOThl ¢ HAMMEHBIINMU
3aTpaTaMM Martepuaga U BpemeHH. llpu 3TOM Kaxapli  oOydaromuiics
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pPacxo10BaHNHN MAaTCPHUAJIOB

Bricokopa3BHTOE YMECHHE
CaMOCTOSITEIIBHO, 0€3 TTOMOIIN
II€1arora, BBITOJHITE U3/1EIIUs




oTpabaThIBaeT MpPUEMbl Ha OTICIBHOM (parMeHTe, KOTOPBIA SIBISETCS YacTbhiO
L[€JI0T0 U3JEIHs.

Ecimu roBoputh 0 (opmax yueOHBIX 3aHATHIA, TO OCHOBHas Macca Y4eOHOTO
BPEMEHU OTBOJUTCSA Ha JIEKIIMOHHO-TIPAKTUYCCKUE 3aHATHS, TJI€ ONTUMAIBHO
COYETAIOTCS TEOPHsI U MPAKTUUECKHE YIPAKHEHUS. ITO 00YCIOBICHO crieupuKoi
Kypca: 9To0bl 3((HEKTUBHO OBIAJCTh HaBBIKAMHU PabOTHI C OymMarod M HHUTKaMHU,
HY)KHO BCJIEJ] 33 TEOPETHUYECCKMM H3YYCHHEM TIPHEMOB OTpaboTaTh WX Ha
MpakTUKe. B 4ucTOM BH/E TPAKTUUYECKHUE U JICKITUOHHBIC 3aHATUS TPEICTABICHBI B
MEHBIIICH CTETICHH.

[ToMmuMo JeKIMHA W TPaKTUYECKUX 3aHATHH TporpaMma MperycMaTpUBaET
BBICTAaBKH, KOHKYPCHI TPO(PECCHOHATEHOTO MAaCTEPCTBA, TECTUPOBAHUE.

BoicTaBku, sipMapky, KOHKYpPCHl MPO(ECCHOHAIBHOTO MAacTepCTBa IO3BOJISIFOT
IIPOIEMOHCTPUPOBATh PE3YyJbTAThl CBOMX TPYAOB 3a OIPEAECICHHBIN IEPUOL
BPEMEHHU. DTO MO3BOJIAET YUAIIUMCSI KPUTUYECKH OLICHUBATh CBOU palOTHI, JTyUllle
IOHATH UX JTOCTOMHCTBA Y HEJIOCTATKH, YTO SBJISAETCA CTUMYJIOM I TAJIBHEUIIIETO
TBOPYECKOT'O POCTa.

B mporpamme npeaycMOTpEeHBI KOHTPOJIBHBIE Yachl IIOCJIE H3YyYECHHUS KaKIIOTIO
0sioka. Ha 3THUX 3aHATHAX MeAaror NpoBOJUT TECThl, AHKETUPOBAHKUE, BUKTOPUHBI,
BBICTABKU C LI€JIbIO BBISIBJICHHS KAUE€CTB 3HAaHUN, YMEHUHN, HABBIKOB 00Y4arOIIHUXCSI.

Uro kacaeTcsi Mmemodog paldOThl, TO TMporpamMma IMpeArnojaraeT CcoueTaHus
PENPOYKTUBHON M TBOPUYECKOW NEATEIBHOCTH. BO BpeMsi 3HAKOMCTBa C HOBBIM
MaTepuanioM AESTENbHOCTh HOCUT PENPOIYKTUBHBINA XapaKTep, TaK KaK ydaliuecs
BOCIIPOM3BOAAT 3HAHUS M CHOCOOBI NeWCTBHI. PenpomykTuBHas NESITENIBHOCTH
BbIpakaeTrcss B ¢opme yrnpaxHeHuil. [loMck HOBOro CTHIIS, HOBBIX 3JIEMEHTOB,
co3aHusi pabOT MO COOCTBEHHOMY 3CKH3y SBISIETCSI MPUMEPOM TBOPYECKOMN
NEATEIbHOCTH.

Cpenn MeTOMOB, OMpEAeNsIeMbIX MO HMCTOYHMKY HWH(MOpPMAIMU, HA 3aHATHAX
UCIIONIb3YETCsl 00bsACHEHUE (IPU 3HAKOMCTBE CO CBOMCTBaMM OyMaru, MIpsDKU,
HUTOK, C TEpPMHUHAMH), HHCTPYKTaX (OOBSICHEHUE MPaBUIbHBIX MPUEMOB pabOTHl,
UCIIpaBJCHUE M MOpeaynpexieHue omubok), Oecema (HeoOxoauma IS
NprOOpeTEeHUs] HOBBIX 3HAHUM W 3aKpeIUIeHHWsT HX IyTeM YCTHOTO oOOMeHa
MHEHUSIMHU). bosbioe oO6pa3oBarenbHO-BOCIUTATEIBHOE 3HAUEHHE UMEIOT Oece/Ibl.
JIeMOHCTpallMOHHBIE METOMABl PEATM3YIOT TPHUHIUI HArJIsSAHOCTH OOydYeHHS.
JleMOHCTpanus MPUCYTCTBYET MPAKTHUECKHA HA KAXKIIOM 3aHSATHH U COUYETACTCS CO
CJIOBECHBIMH METOJIaMHU.

ITenarory Heo6X01uMO 100MBATHCS PAIMOHATIBLHOTO BBIOOpA METOJIOB U
OINTUMAILHOI'O UX COYETAHUS.

Bocnumamenvnas cocmasyArnowai pe3yjiobmamaoes.
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VYBieuenue peOEHKa U30paHHBIM BHIOM JAESITEIbHOCTU BBHIPAXKAETCS B MPOSBICHUU
WHULMATUBBl HA 3aHATUM, CUCTEMAaTU4YECKOM Yy4YaCTUM B KOHKypcax H
MEPONPUATUAX U PE3yJIbTaTUBHOCTH JesATeNbHOCTH. CrnocoOHOCTh paboTaTh B
KOJUIGKTUBE W JEJIHUTHCS JIMYHBIM ONBITOM. OTBETCTBEHHO OTHOCUTCA K
pe3yJibTaTaM BBIIOIHAEMON paboOThI.

Temaruka 3aHSATHI CTPOUTCA C yYETOM HMHTEPECOB YUAIIMXCs, BO3MOKHOCTH HX
CaMOBBIp@XEHHUsA. B Xome yCBOGHHS JETbMH  COJAEPXKAHUS MPOTPAMMBI
VYUTHIBACTCSI TEMIT PAa3BUTHSA CIHEIUAIBHBIX YMCHHA U HAaBBIKOB, CTEIICHb
MIPOJIBUHYTOCTH IO 00pa30BaTeIbHOMY MapIIpyTy, YPOBEHb CaMOCTOSITEIIPHOCTH,
yMeHHe paboTaTh B KOJUIEKTHBE. [IporpaMma moO3BOJISIET WHAWBUAYATU3HPOBATH
CIIOKHBbIE paboThl: Ooyiee CHJIBHBIM JE€TAM OyJIeT MHTEpPEecHa CJIOXKHas
KOHCTPYKITUSI, MEHEE MOATOTOBJICHHBIM, MOKHO MPEMJIOKUTh paboTy mporie. Bee
3aHATHS YCTPOEHBI TaK, 4YTO KakJ0€ 3aJaHue [aeT BO3MOXKHOCTh peOEHKY
MPOSIBJISITh  CBOM  TBOPYECKHME CIIOCOOHOCTH, HE OrpaHU4YuBas CBOOOIY,
BOOOpaxkeHue u (haHTa3HIo.

PaznooOpa3ue mnpodeccHOHANbHBIX TEXHHUK, XYJ0XKECTBEHHBIX IPUEMOB Ha
3aHATUSX TOMOTAE€T PACKPBITh MHAUBUAYAJIbHBIE BO3MOXXHOCTH U CIIOCOOHOCTH
KQXKJIOTO, TO €CThb MPOSIBUTH CBOE S, OTKPBITh ce0s, KaK JUYHOCTb. [1aBHas
O0COOEHHOCTb 3aHATHUN - UHJIMBHUIYAIbHBIA MOAXOJ K KaXI0MYy peOCHKY, Hay4YHTh
ux paboTaTh C pa3HbIMH MaTepHaaMu.

3aHsaTus o nporpaMme IPOBOSITCS Ha OCHOBE 00X
ME€IarOTUYECKUX NPUHYUNOB:

1) [IpyHOMTT JOCTYNMHOCTH M TIOCJIEAOBATEIILHOCTH MPEIIOoaraeT MOCTPOCHHE
y4eOHOT0 Mpoliiecca 0T MPOCTOTO K CIIOKHOMY.

2) Y4er BO3pacTHBIX OCOOCHHOCTEH — COJACpKaHWE W METOJMKA PaOOThI TOJIKHBI
OBITH OPUEHTUPOBAHBI HA JIETEH KOHKPETHOT'O BO3pacTa.

3) IIpMHLKIT HAMISIIHOCTH HPEIIojaraeT MUPOKOe HMCIIOIb30BAHUE HATJISIHBIX M
TUIAKTUYECKUX MOCOOMH, TEXHUYECKUX CPEICTB OOyUYeHHMs, JeNarouux y4eOHO-
BOCITUTATEIbHBIN Mporiecc 0osnee 3PPEeKTUBHBIM.

4) IlpuHIMI CBSA3M TEOPUH C MPAKTHKONW — OpPraHMYHOE codeTaHHe B padoTe ¢
JETbMU HEOOXOIMMBIX TEOPETHYECKHX 3HAHUM W TPAKTUYECKUX YMEHUU U
HAaBBIKOB.

5) I[IpuHIMI pe3yIbTATUBHOCTH — B IPOTPaMMe JIOJDKHO OBITh YKa3aHO, YTO y3HAET
1 9YeMy HAy4IHUTCS KaXIblid PEOCHOK.

6) [IpyHIMIT aKTyalnbHOCTH MPEIOIaraeT MaKCUMAIBHYIO MPHUOIMKEHHOCTh
COJZIEPKaHMs IIPOTrPaMMBI K pEAJIbHBIM YCIIOBUAM JKU3HU U IE€ATECIIBHOCTD JCTEH.
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7) IlpuHIMTT  IEATEIPHOCTHOTO TIOJXOJa — JIIOObIe 3HAHUS MPUOOPETAOTCS
peOCHKOM BO BpeMsi aKTHBHOM JIEATEIILHOCTH.

8) IIpuHIHKIT KyJIbTYpOCOOOPa3HOCTH OCHOBBIBACTCS Ha LEHHOCTSIX PErHOHAIBHOM,
HallMOHAJIBHOM W  MHUPOBOM  KYJbTYphl, TEXHOJIOTHYECKH peaIU3yeTcs I10
CpeACTBaM KYJbTYPHO-CPEIOBOTO TMOJAXOAAa K OpraHu3allid JEATEeIbHOCTH B
JIETCKOM OOBEINMHECHUU.

9) [lpuHIMIT TapMOHWH TPOCTOTHI M KPACOTHI JIGKHT B OCHOBE JIOOOTO BHIA
NEATEILHOCTH, OJJHOBPEMEHHO SIBIISICTCS KPUTEPHEM TBOPYECKOM NESTEIBHOCTH H
PE3YJIBTaTOM B MPOIIECCE CAMOPA3BUTHUS TBOPUECKUX CIIOCOOHOCTEH.

3aHATUSA CTPOATCA TAaKUM 00pa3oM, 4TOOBI yyallMecs CO3HATENbHO U AKTUBHO
oBnaneBaii 3YHamu, 4ToOBl y HUX pa3BHBAJIACh TBOPYECKAs AKTUBHOCTb U
CaMOCTOSATENbHOCTh. TOJNBKO C YY€TOM 3THX HPHUHILMIIOB MOTYT OBITh IOCTUTHYTHI
BBICOKHE PE3YJIbTAThl B OBJAJEHUU OOYYarOUIUMUCS 3HAHUSMU U MPAKTHYECKUMU
HAaBBIKaMHU.

Ileoazcocuueckue mexHoJiocuu, UCI0JIb3yCMBIC 110 IIpOrpamMmme

Texnonocuss  ouggepenyupyemozco  obyuenusi ~ CIOCOOCTBYET  CO3/IaHUIO
ONTUMAJIBHBIX YCIIOBUM IS Pa3BUTHS HHTEPECOB M CIOCOOHOCTEH yualuxcs.
MexaHu3MOM pean3aliuu SBISIOTCS METO/IbI MHIUBUIYaTIbHOTO O0yUCHHUS.

o Texnonoeuss 1MUYHOCMHO-OPUEHMUPOBAHHO20 00YyYeHusi — 3TO OpraHu3alus
BOCIIUTATEIBHOTO MPOLECCa Ha OCHOBE IIYOOKOTO YBaXKEHHUSI K JIMYHOCTH
pebEnka, yuéte 0COOCHHOCTEH €ro MHIMBUAYATHHOTO PA3BUTHS, OTHOIICHUS
K HEMy KaK K CO3HATEJIbHOMY, TIOJHONPABHOMY M OTBETCTBEHHOMY
y4acTHUKY 00pa3oBaTesIbHOTO Ipouecca. ITo (GOpMUPOBAHUE LIETOCTHOM,
CBOOOTHOM, PaCKPEIOIEHHON JTUYHOCTH, OCO3HAIOIIEH CBOE TOCTOMHCTBO U
yBa)karollel JOCTOMHCTBO U CBOOOY IPYTHX JIOACH.

o Texnonocus npobnemnoco 00OyueHusi CTaBUT CBOEH LENbIO Ppa3BUTHE
MO3HABATENIbHON aKTUBHOCTH U TBOPYECKOM CaMOCTOATEILHOCTH yUal[UXCSl.
MexaHu3MOM peanu3aliu SABJISIETCS] TOMCKOBBIE METO/IbI, TPUEMa MOCTABKU
MO3HABATEINbHBIX 3a]1a4, TOCTABUB MEpe]l yYallluMHCs 3a1a4y, KOTOPYIO OHH
BBITIOJIHAIOT, UCTIOJIb3YSl UMEIOIINUECS Y HUX 3HAHUSI U YMEHHUS.

o Texnonoeuss pazeusarowe2o o00OyyeHus, TPU KOTOPOM TIABHOM UEJBIO
ABJISIETCSl  CO3JIaHWE  YCJIOBUWA IS Pa3BUTHS  IMCHUXOJIOTMYECKHUX
OCOOEHHOCTEM: CMOCOOHOCTEW, WHTEPECOB, JIMYHOCTHBIX KA4yeCTB U
OTHOLIEHUU MEXAY JHOJbMHU, IPU KOTOPOM YUYUTBHIBAIOTCS U MCHOJB3YIOTCS
3aKOHOMEPHOCTH Pa3BUTHUS, YPOBEHb M CIOCOOHOCTHM HHAuBHAyyMma. [lox
pa3BUBAIOIIMM OOyYE€HHEM TMOHMMAETCS HOBBIM, AaKTUBHO-JEATEIbHBIN
crocod oOyueHus, UYL Ha CMEHY OOBSACHUTEIbHO-UILTIOCTPATUBHOMY
crocoQy.

o Texnonocuu compyonuuecmea PeANU3yOT PABEHCTBO, IAPTHEPCTBO B
OTHOLIEHUSX Tmenarora u pebOenka. [lemaror u ywammecs COBMECTHO
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BBIPA0ATHIBAIOT IIETTH, COJCPIKAHUE, JAOT OLIEHKH, HAXOMISACh B COCTOSIHUU
COTPYIHHYECTBA, COTBOPYECTBA.

o 300oposvecbepezarowjue mexnoio2uu — Co31aHUE KOMIUIEKCHOM CTpaTerun
YIYYIICHUS 3A0POBbsI yUAIUXCsl, pa3paboTKa CHCTEMBI MEp TI0 COXPAaHCHHIO
3JI0POBBS JIeTel BO BpeMsi OOyUEHHSI U BBIPAaOOTKA 3HAHUI U HaBHIKOB,
KOTOPBIMU JIOJDKEH OBJIAJCTh YUAIIHNCS.

o  Ungpopmayuonnvie mexnonoeuu, ACIOIAB3YIOMINE CTICIIHATbHbIC
TEXHUYECKHE MHPOPMAIIMOHHBIC CPECTBA: KOMITBIOTED, ayAHO-, BUIEO-,
Teje- CPeCTBA O0yUEHUSI.

Hcnonbs30BaHrEe NMEPEUHUCIEHHBIX TEXHOJIOTHIA XapaKTEPU3YET LIETTOCTHBIN
oOpa3oBaTenbHbIN Mpouecc U ABseTcs (GopMoil oOpraHu3aluy yaeOHou u
TBOPUYECKOH EATEIbHOCTH, € KaX/IbIil peOCHOK HE TOJIBKO 00eCIIeunBaeTCs
MOJIHOM CBOOOJI0M TBOPUYECKON MHUIIMATUBBI, HO U HY>KJIa€TCS B IIPOTyMaHHOM
CTpaTeruu, 0T00pe CPEACTB BhIPAKEHUS, TUTAHUPOBAHUU JIEATEITLHOCTH.

Memoouka npogedenus 3aHAmus
OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTBI
o BcmynumenvHnas yacmo. I1oka3 TOTOBOTO H3IEIUS OTACIBHO U B KOMITO3UIIAH

o ITloocomosumenvras uacmo. Pazdoop GopM CII0KHOTO H3IENIHNS, OTPEIETIEHUE
€ro UCXOAHBIX (GOpM.

o OcHognas yacmo. Tlo3TanHoe U3roTOBICHUE U3CIHS 10 HHCTPYKIIHH.

o 3axntouumenvras yacms. CaMoCTOsATENbHAS paboTa 1Mo 00pasily HiH
3aBepIICHUE U3/IENNs, TOMOJHEHNE €r0 CAMOCTOATENIbHON (haHTa3uITHOM YacThIO.

KOHmpOJleO'MS’Mepume]leble mamepuaiisl

Pa3nen nporpammbl MeToabl KOHTPOJIA
1 roa o0yuenus
OpranuzanoHHbIN
« CobecenoBanue
o AmnHKeTHpOBaHUE
[I.PabGoTa ¢ mpupoaHbIM « Bomnpocs k Gecene
MaTepraioM o Kaprouku-3aganus

o [IlIpakTnueckoe 3amanue.
o AHanu3 U caMOaHaJIu3 IETCKUX padoT
o HaOmronenue

[II.MonenupoBanue Ha

o YCTHBI OIpOC
IJIOCKOCTH.

Bomnpocsl k 6ecene
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[IpakTHyeckoe 3a1aHue ¢ TBOPYECKUM YKIOHOM
Kaproukn-3ananns

V. Bsazanue kproukom

YcTHBIN Onpoc
Bompocsl k 6ecene
IIpakTHueckoe 3ajaHue C TBOPUYECKUM YKIIOHOM

AHanm3 ¥ caMoaHau3 ASTCKUX padoT

Kaproukn-3ananns

OTH IOTIOTHUTEIBHBIE pa3pad0TaHHBIE KOHTPOJbHO-U3MEPUTEIBLHBIE MaTepUAIIbI
MO3BOJISIIOT BHICTPOUTD d(DPEKTUBHYIO CTPATETHIO IO PA3BUTHIO CIIOCOOHOCTEH
Ka)XJIOT0 YYallerocsi, a 3HaYUT CAENATh IJI1 HETO KaXJ0€ 3aHATHE NPOIYKTUBHBIM.
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IV.CIIMCOK JIUTEPATYPbI

1. Cnucok 1uTEepaTypbl, peKOMEHI0BaHHBIN MeaaroraM (KoJjjieram) AJisi 0CBOeHHsI TaHHOTO BU/IA 1eATEIbHOCTH

Ne | HaumeHoBaHMeE
OcHoBHas

1 benunckas FO.C. Peanu3zaius TUIIOBBIX MaHEBPOB YETHIPEXBUHTOBOTO BepToJieTa. M0oJI01eKHBIN HaydyHO-TeXxHU4Yeckuil BecTHUK. MI'TY um.
H.D. baymana. Dnextpon. xypH. 2013. Ne4, Pesxxum moctyna: http://sntbul.bmstu.ru/doc/551872.html (zara ooparenust 31.10.2016).

2 ['ypesinoB A. E. MonenupoBanue ynpasienus kBaapokontepom Umkenepusiii Bectauk. MI'TY um. H.O. baymana. Dnektpon. xxypH. 2014 Ne8
Pesxxum moctyma: http://engbul.bmstu.ru/doc/723331.html (nara obpamenus 31.10.2016).

3 Edumos. E. TIporpammupyem kBaapokomntep Ha Arduino: Pexxum moctyma: http://habrahabr.ru/post/227425/ (nata ooparienus 31.10.2016).

4 WNactuTyT  TpaHCcmopra W cBi3u.  OCHOBBI  a’pOJMHAMUKKM M JuHamMuku  nomera.  Pura, 2010. Pexum  jmocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nata oopamenus 31.10.2016).

5 | Kanataukos A.H., Kpummenko A.I1., Tkaues C.b. [lomycTiMbIe MPOCTpaHCTBEHHBIE TPACKOPUH OECITMIIOTHOTO JIETATEIBHOTO amiapara B
BEPTUKAIBHON IJIOCKOCTH.
Hayka u o6pazoBanue. MI'TY um. H.D. Baymana. DnektpoH. xkypH. 2012. Ne3. Pexxum nocryma: http://technomag.bmstu.ru/doc/367724.html (nara
obpamenus 31.10.2016).

6 MapteiHoB A.K. DkcnepumeHTanbHas a’poauHaMuka. M.: ['ocygapcTBeHHOe M3/1aTeNbCTBO 00OPOHHON MpoMmbIiieHHocTH, 1950. 479 c. 13.
Mupomank 1.B. Teopus aBToMaTrueckoro ynpasieHus. JInaeinsie cucremsl. CI16: [Turep, 2005. 337
JlonoanuTrenbHan

7 Penakums Tom's Hardware Guide. FPV- mynbTuKonTepbl: 0030p TeXHOIOTHH | Kerne3a. 25 utons 2014. Pexxum fgocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(mata oopamienns 31.10.2016).

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

http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (nara oopamienus 31.10.2016).
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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 mgoctyma:
http://sal.aalto.fi/publications/pdf- files/eluul1_public.pdf (zata obpamienus 31.10.2016).

11 LIPO SAFETY AND MANAGEMENT: Pexum nocryna:
http://aerobot.com.au/support/training/lipo-safety (/lara ooparuenus 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/j.jfranklin.2013.10.021

14 | Jlexuuu ot «Komrep-axcmpeccy» https://youtu.be/GtwG5ajQIVA?t=1344

2. CIUCOK JIUTEePaTypbl, PEKOMEHT0BAHHOM YUAIIMMCS, JIJIs1 YCIIEIIHOT0 OCBOEHUSI TAHHOM 00pa30BaTeIbHOM MPOTrPaMMbI

1

Jlexmmu ot «Komnrep-akcnpecc» https://youtu.be/GtwG5ajQIvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

3. CHHUCOK JINTEePaTypbl, PEKOMEHI0BAHHON POAUTEIAM B LeJISIX PACHIUPEHUs THANA30HA 00Pa30BaTEJIbLHOI0

BO3/1€HCTBUSA ¥ IOMOIIM POAUTEIAM B 00y4eHUU U BOCIITUTAHUU pedeHKa

[Tonbopxka xypHanos «lllkomna nus poaurenein» ot uzgarenbckoro goma MI'TIY «IlepBoe ceHTsiOps» Mo pex.

C.ConoBeitunka
https://drive.google.com/open?id=0B_zscjiLitypR2dId1p0T1ZGLWM
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IMPUJIOKEHUE 1

MaTtepuajibHO-TeXHHYECKOe 00ecreyeHne

Croumocts | KosmmuectBo Hroro
Ne Ha3naueHue/KpaTkoe onucaHue
HaumenoBanue
n/n (pyHKIHMOHAJIA 000PYAOBAHUA
1 YuebHoe (00s13aTE/ILHOE) 000PY/I0BaHHE
OcHoBHoli Ha0op (pama, 3aIT4acTH, MOTOPHI,
11 MPONEIUIEPHL, PETYISATOPHI, OJETHBIA KOHTPOJLIEP, HabGop st cOopku kBaapokomnrepa
paauvoanmnaparypa, 3apsjika, aKKyMyJsiTOPbI)
Kommekt ms FPV-noneros (kamepa,
1.2 BUJICOTIEPENATUNK, BUICONIPUEMHUK, AaHTEHHBI, KommekT 2111 1101€T0B 0T n1epBoro
MOHUTOPYHK, OaTapeiiku. ) fmna

KoMIIeKT 17151 U3y4eHus: OCHOB PaJUO3IEKTPOHUKU U
13 MIPOrpaMMHUPOBAHUSI MUKPOKOHTPOJLIIEPOB (0OpTOBOI KomMruiexT aJig nporpaMMHupOBaHUs

KOMIIBIOTEP, PAIUOMOEM, BUACOKAMEPA, DJIEKTPOHHKA, KonTepa

I10)
Konrep it HauansHOTO
14 KBagpokomnrep 3HAaKOMCTBa, OTPa0OTKH a30B
WIOTHUPOBAHUS

15 KBanpokonrep ¢ poTokamepoii Ha Kontep ans o0yueHue aspocbEMKe,

TUPOCTaOUIN3UPOBAHHOM OJIBECE HacTpoiike u oocnyxuanuio bBAC

Konsepromnan s 00yueHust

16 KoHBepToran HacTpoiike, 00CTyKUBAHUIO U

skcrryatauu bAC
MEPCTIEKTUBHBIX TUIIOB
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dortokamepa 1 YCTAaHOBKH Ha

1.7 dotokamepa
KOHBEPTOILJIaH
BAC nns oOyueHus azam
1.8 VYyeonas BAC camosneTHOTO THIA MAJIOTHPOBAHUS OCCITHIIOTHBIX
CaMoJIeTOB
Konep 1151 0oTpabOTKM HAaBBIKOB
KBanpoxonrep C 3 om. akkyMyJIsiTOpaMu, JO1I.
1.9 . - MWIOTHPOBAHUS, TPOBEACHUS
3apsAKOI U 3alIUTON BUHTOB .
a’pPOCHEMKHI
3HaKOMCTBO ¢ puHIUIamMu 3D-
1.10 Pyuka myst 3D-nieuatn
neyaTu
2 KomnbiorepHoe o0opyoBaHue
2.1 Hoyt0Oyx Pa6ora c 1O BIUIA
2.2 Mpiib Pa6ota c IIK n/unu HoyrOykom
Tym0a 1t XpaHeHUs U 3apsiIKU
2.3 Tenexka 1151 3apsIKU U XpaHEHHsI HOYTOYKOB ymoa U Xp AL
HOYTOYKOB
MHor KIMOHAJIbH
2.4 MOV OrOQYHKIHOHATLHOE
YCTPOMICTBO
2.5 CeteBoll yAITMHUTEND CereBoll yAITUHUTEND
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IIpe3eHTanMOHHOE 000PYAI0BAHHE

4 PacxoaHble MaTepuaJibl M 3alIaCHBIE YACTH
5 Meoeanb
5.1 KOMILIeKT MeGenu Pa3mernienne y4eHIKOB B yueOHOM
KaOHHETe
5.2 CBeTUIILHUK HACTOJBHBINA TaJIOr€HOBBIN Ocsellenne
5.3 KOp3HHBI /TS Mycopa COop Mycopa 1 TpOUYrX HETUIIEBBIX

OTXO0a0B
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IMPUJIOKEHHUE 2
IIpaBusia BbIOOpPA TEMBI IPOEKTA

Crioco6b1 perieHust mpobjaeM HaYMHAIOUIMMHU HCCIIEAOBATENIMH BO MHOTOM 3aBHCAT OT BHIOpaHHOH TeMbl. Hajgo momoup neTsiM HalWTH BCE MMYTH,
BeAyIlMe K JOCTHKEHHIO LIEJIH, BBIICINTh OOIENPUHATHIE, OOLIEM3BECTHBIE U HECTAHAAPTHBIE, AJIbTEPHATUBHBIC; CENIaTh BHIOOP, OLIEHUB 3(PPEKTUBHOCTD
Ka)J10ro crocooa.

IIpaBuio 1. Tema nomxHa ObITH MHTEpPECHA pEOEHKY, NTOJDKHA yBIEeKaTh ero. MccinenoBaTenbckas padoTta 3¢(eKTuBHA TOIBKO Ha 1OOPOBOJIBHOM
ocHoBe. Tema, HaBsI3aHHAasl YYCHUKY, KaKoW Obl BA)KHOW OHA HM Ka3ajlaCh B3POCIBIM, HE AACT TOJKHOT0 3¢ dekra.

IIpaBuio 2. Tema 10/oKHA OBITH BBIIOJIHUMA, PELLICHUE €€ JOJDKHO OBITh MOJIE3HO YYacTHUKaM HccienoBanus. HaTonkHyTh peOeHka Ha Ty UJelo, B
KOTOpPOI OH MaKCHUMAaJIbHO PEAIM3yeTCsl KaK MCCIIE0BATENb, PACKPOET JIYyUIlINE CTOPOHBI CBOETO MHTEIIEKTA, IOJYYUT HOBBIE MOJIE3HbIE 3HAHU L, YMEHUS
Y HaBBIKH, — CJIO’KHAsA, HO HeoOxouMas 3ajada JJis eaarora.

IIpaBuao 3. Tema nomKkHA OBITH OPUTMHANBHOM C 3JIEMEHTAMH HEOXHMJIAHHOCTH, HEOOBIYHOCTH. OpUTMHAIBHOCTH CJlEAyeT MOHMMAaTh, Kak
CIOCOOHOCTh HECTAH/IAPTHO CMOTPETh Ha TPAIULIMOHHBIE IPEIMETHI U SBICHHUS.

IIpaBuio 4. Tema gomkHa OBITH TaKOM, YTOOBI paboTa MOIJIa OBITH BBIIIOJHEHA OTHOCHUTENBHO ObICTpo. CIOCOOHOCTH A0JIT0 KOHLIEHTPUPOBATH
COOCTBEHHOE BHUMAaHME Ha OJTHOM OOBEKTE, T. €. 10JTOBPEMEHHO, 1IEJICYCTPEMIIEHHO paboTaTh B OJHOM HAIPABICHUH, Y IMIKOJIbHUKA OTPAHUYEHHA.

IIpaBuio 5. Tema nomkHa ObITh AOCTYHNHOM. OHa JTOJKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSAM JeTeill. DTO KacaeTcsi He TOJIbKO BbIOOpa
TEMBbI UCCIIE0BAaHMs, HO U (OPMYIMPOBKH M 0TOOpa MaTepuana Juid ee pemeHus. OgHa U Ta ke mpobjeMa MOKET pelarbcs pa3HbIMH BO3PACTHBIMU
rpynnamMy Ha pa3IMyHbIX 3Tarnax o0y4yeHusl.

IIpaBuno 6. Coueranue xeraHuil U BO3MOKHOCTEW. BbiOupas Temy, mefaror IOJDKEH y4ecThb Hajuuue TpeOyemblX CPEICTB U MaTepHalioB —
uccienoBarenabckoi 6aspl. Ee oTcyTcTBHE, HEBO3MOXKHOCTH COOpaTh HEOOXOJMMBbIE TaHHBIE OOBIYHO MPUBOJAAT K MOBEPXHOCTHOMY PEIIEHUIO, ITOPOXKIAI0T
"mycrocioBue". OT0 MellaeT pa3BUTHIO KPUTUYECKOTO MBIIJIEHUS, OCHOBAHHOT'O Ha JOKa3aTeJIbHOM MCCIIeI0BAaHUU U HAJIe)KHBIX 3HAHUSIX.

IIpaBuno 7. C BIOOPOM TEMBI HE CTOWT 3aTATHBATH. BOJBIIMHCTBO YYaIIMXCS HE WMEIOT MOCTOSHHBIX MPUCTPACTHM, UX MHTEPECH CHTyaTWBHHI. [lo3ToMmy,
BBIOHpas TEMY, JIEVCTBOBATH clenyer ObICTpO, IIOKa UHTEPEC HE yrac.
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IIpumepHbIe TeMBbI IPOEKTOB:
MoaenupoBaHre KBagpOKONTEPA.
[IpoekTupoBaHUE MOJIETA HAJ TPACCOU C TPENSATCTBUAMH.
[IporpammupoBaHrie aBBTOHOMHOI'O B3JIETA U OCAIKH KBAIPOKOIITEPA.
Buneo Hape3ka nojieToB BOKPYT LIKOJIBI.
Opranuszanusi TOHKH KBaJpOKOIITEPOB.
[IprMeHeHre KBapOKONTEPOB ISl BUJIEOCHEMKHU.
[IpoekTrpoBaHUE KBaIPOKONTEPA-TPACHIOPTUPOBIIUKA.
ABTOHOMHBIH MOJIET MO 33JITAaHHON TPACKTOPHH.
Co3znanne NOMOIIHHKA JUIs TPEenogaBaTelisi Ha KOHTPOJIbHBIX padoTax.
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IMPUJIOXEHHE 3
IIpumep keiica

AspocbemKka «/1J151 yero Ha caMmoMm Jiejie HyKeH 0eCIUIOTHBIN JieTaTeJlbHbIH
annapar?»

Onucanue pealibHOM cUTyaluu (Keiica)

Mpgb1 paboTaeM B agMUHUCTpAIlMM TEXHOMApKa W HaM HeoOXoauMo HalOpaTh
KpacoyHble M WMHTEPECHbIE MaTepualbl I caiTa, 4TOObI MPHUBJIEYL OOJIbIIE
KJIMEHTOB W KOMMaHuil. Takke MHOTHE PE3UJCHTHI TEXHOIApKa >KaIYIOTCS, 4TO,
YUYUTBIBasE OOJIBIIIYIO TEPPUTOPHUIO TEXHOMApKa, OHU JO CHUX MOp HE 3HAIOT, KaK OH
BBITVISIAUT 1EJIMKOM, OTCYTCTBYET HaBHUTralus II0 TEPPUTOPUM TeEXHomapka. B
JIOTIOJITHEHUE HEOOXO0IMMO OMPEICIUTh TOUHYIO IUIONAh TEPPUTOPUN TEXHOIAPKA.

OO61111e BOIIPOCHI
e  Urto takoe BIUJIA?
e  Kak ycrpoen u paboraer BILIA?
e  Kakue gaHHbI€ OH TO3BOJISET MOJTYYUTH?
e  UYem aspocrémka ¢ BIIJIA oTnryaeTcss OT KOCMUYECKON ChEMKH?

TepmuHsr:
e  AbdpocbeMka
e  Hocurenu u nosie3Has Harpy3ka
e  Kraccuduxkanus (MapupyTHasi, JMHENHHAs) a3pOChEMKH
e  Bricora, nepekpsiTue, 6a3uc, uHTepBa GororpadupoBaHUs
e  doromo3auka
e  OprodoTorian

Marepuaiisr:
° Kommbrotep
e  lluTepHer
e  ApXUBHBIE MaTE€pUAJIBI AOPOCHEMKHU
e  [IIO mus o6paboTku manubIx Adpochemku (Agisoft Photoscan)
e  Ksagpokonrep
° doToanmnapar
. [lITatuB
e  Google Maps
e  KgsampoxkonTep ¢ ycTpocTBOM a3p0o(hOTOCHEMKHU
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[Tpunoxxenue 2

1.1. MyJbTHKOIITED

KesapgpokonTep bortesarta, 1923. ()

MynbTukonTtep (aHrn. Multirotor, multicopter, MHO20pOMoOpPHkIL 8epmMoném, MHO20/1EM) —
feTaTenbHbIA annapaT, MOCTPOEHHLIN N0 BEPTONETHON CXEME, C TPEMS 1 Hosee HECYLUMMU BUHTAMMM,

-

2. CopepxaHue

1AcTopus

2[MpyHUMN gencTBus

3CoBpemMeHHOe NpUMeHeHne MynbTUKONTEPOB
4Bbe30nacHOCTb NONETOB

53akoHopaTenbHoe perynuposaHue
6MynbTUKONTEPbLI-UTPYLLKK

7CM. Takxe

8lMpumeyaHusa

9fMntepatypa

10Cchbinkun

3. I/ICTOpI/I}I[nQaBMTb | npaBuTbL KO

MHoroBuHTOBbIE BEPTONETHI paspabaTbiBanuch eLlé B nepsble roabl BepTonétoctpoeHuns. OanH n3
nepBbiX KBaApPOKONTEPOB (aHr. quadcopter, YemblpExpPOmopHbIl 8epmosiém), KOTOPbIN peanbHO
OTOpBAariCA OT 3eMJIN U MOT iIepXaTbCs B BO3ayxe, bbin co3naH eopruem bote3aTtom u UCMbITaH B
1922 rogy. HegoctaTkom aTux annapaToB Obina crioxHasi TpaHCMUCCUS, NepeaaBaBLUas BpalleHne
O[IHOro MOTOpa Ha HECKOJbKO BUHTOB. V1306peTeHne pyneBoro BUHTa U aBTomMaTta Nnepekoca nosioxuno
KOHeL, 3TUM nonbiTkaM. HoBble pa3paboTku Hayanuck B 1950-e rofbl, HO Aanblie NpoTOTUMOB AEro He
NPOABWHYOCh.

HoBoe poxaeHne MmynbTyukonTepbl nony4nnn B XXI Beke, yxe kak 6ecnunoTHele annapatbl. bnarogaps
MPOCTOTE KOHCTPYKLMM KBaAPOKONTEPbl YacTO UCMOSb3YTCs B NHOOUTENIbCKOM MOAENMPOBaHUNE,

MynbTukonTepbl yoo6HbI AN HEAOPOron aspod)OTo- U KNHOCHEMKM — FPOMO3Kasn Kamepa BblIHECEHA
N3 30HbI ﬂ,eﬁCTBMﬂ BMHTOB[ucmquuKHe ykazaH 531 OeHb .

Curtiss-Wright VZ-7npeactaBnsieT co6oi no cyTv KBagpokonTep
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https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%82%D0%B5%D0%B7%D0%B0%D1%82%2C_%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%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/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/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%2C_%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/Curtiss-Wright_VZ-7

Camonért Curtiss-Wright X-19 ncnonb3yeT npu B3nETe 1 NOcaaKe NpuUHUUN KBagpokonTepa

OKcnepuMeHTanbHbINBonokonTep «E-voloy»

["ekcakonTep C MOHTMPYEMOWN NOPTaTMBHOMBUAEOKAMEPON

Mopenb TpaHCMOPTHOro CpeAcTBa-rekcakonTepa

OKTOKOﬂTep OnA nepcoHalbHbIX nonéTos

Audi Pop.Up Next, ABYXMECTHbIN KOHLEeNT 6eCnunioTHOro netatoLlero asBTomobuns paspabotku Audi
AG,Airbus, ltaldesign

4. TIpuHIINII IEVCTBUSI[NpaBuTh | NpaBuUTb Ko

Mo NpUHUMNY ynpaBneHusi MynbTUKoNTepbl GbiBatoTE!:

e aBTOHOMHblEe
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https://ru.wikipedia.org/wiki/Curtiss-Wright_X-19
https://ru.wikipedia.org/wiki/Volocopter
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://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/Audi_AG
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 [IUCTAHUMOHHO-yNpaBnsemMble (6ecnunoTHbie)

MynbTukonTepbl MetoT 3 nnu 6onee BUHTOB MOCTOSIHHOIO Lara (aBTomarta nepekoca, B 0T/iMyme ot
O[HO- 1 ABYXBMHTOBbIX annapaTtoB, HeT). Kaxapblil BUHT NPUBOAMUTCA B ABUXEHNE COBCTBEHHbIM
Asuratenem. lMNonoenHa BUHTOB BpaLLaeTcs no 4acoBoW CTpesike, NonoBuHa — NPoTuB,

MO3TOMY PYNEBON BUHT MYNbTUKONTEPY HE HYXXeH. MaHeBpUpYT MySbTUKONTEPbI MYyTEM U3MEHEHUS]
CKOPOCTU BpaLLeHus BUHTOB. Hanpuwmep:

e  YCKOPWUTb BCE BUHTbI — MNOABLEM;

e  YCKOPWTb BUHTbI C OHON CTOPOHbI U 3aMeaNnTb C APYrovi — ABUXEHUE B CTOPOHY;

e  YCKOPWTb BMHTbI, BpaLLaoLWMECs Mo YacoBOWN CTPenKe, U 3aMeanTb BpaLlalowmecs NpoTue —
NMoBOPOT B MNIIOCKOCTMU.

MwuKponpoueccopHasi cuctema nepeBoguT KOMaHabl paanoynpasneHns B KOMaHapl ABUraTesnam.
UTtobbl 06ecneunTb CTabunbHOE 3aBUCaHne, MyJIbTUKONTEPLI B 00A3aTeNbHOM Nopsake cHabxatoT
TpeMsi rMpockonamu, PUKCHpPYOLLUMIN KpeH annapaTa. Kak BCroMoraTesibHbIN UHCTPYMEHT, MHOrAa,
TakKXe UCMosb3yeTcsa akcenepoMeTp, AaHHble OT KOTOPOro No3BOJIAKT NPOLLECCOpPY YCTaHaBNMBaTb
abCoMTHO ropM30HTarIbHOE MONOXEHNe, 1 bapoAaTymnK, KOTOPLIN NO3BONAET PUKCMPOBaTb annapaT
Ha HY>XXHOMW BbiCcOTe. Takxe, MPUMEHSAIOT COHap ANs aBTOMaTUYeCKON NOCaAKM N yAepXaHWsa HeOOoNbLUIOW
BbICOTbI, @ Takxe Ans obnéra npenatcTeuin. 1 camoe rmaBHoe — GPS-npueMHUK, No3BOMAOLLIANA
3anucbiBaTb MapLUpyYT NonéTa 3apaHee, C KOMMbIOTEPA, a Takke, BO3BpaLlaTh annapar B TOUKY B3M€ETa,
B C/lyvae noTepu ynpaensaloLwWwero paaMocurHana, UM CHUMaTb napameTpbl

nonérta onepaTuBHO U NOTOMH,

CyLLecTBYIOT TakXe TPEX- U NATUBMHTOBbIE BEPTONETHI (TpY- 1 NeHTakonTepbl). OAMH N3 MOTOPOB TaM
pacrnosiaraeTcsi Ha HaHN3aHHON Ha OCb MOABMXHOWN NNaTopMe, yros NoBOpoTa KOTOPOK
N3MeHAEeTCA CEpPBONPMBOAOM — TaK M OCYLLLECTBSETCA NOBOPOT anmnapaTta BOKpYr CBOEWN OCuis!,
OTOenbHO CTOUT OTMETUTL 3KCNEPMMEHTanbHbIE annapaTbl: GUKONTEPbl, KBAAPOKONTEpPbI C
N3MEHsIEMbIM LLIAroM NponennepoB, KBaApOKONTePbI C ABUraTeNsa My Ha uMmnenniepax, oqHako OHU He
nony4mnu Kakoro-nnbo pacnpocTpaHeHus.

Mo BapnaHTaM pa3mMelieHna BUHTOB B OTHOLLEHN OCU ABUXEHNA U B 3aBUCUMOCTU OT UX HarnpaBJieHNA
BpalleHnA pa3nnyaroT HECKOJIbKO TUMNOB MYJIbTUKOMNTEPOB!

40


https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B3_%D0%B2%D0%B8%D0%BD%D1%82%D0%B0
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/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%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
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D1%80%D0%BE%D1%81%D0%BA%D0%BE%D0%BF
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%81%D0%B5%D0%BB%D0%B5%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BD%D0%B0%D1%80
https://ru.wikipedia.org/wiki/GPS-%D0%BF%D1%80%D0%B8%D0%B5%D0%BC%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/GPS-%D1%82%D1%80%D0%B5%D0%BA%D0%B5%D1%80
https://ru.wikipedia.org/wiki/GPS-%D1%82%D1%80%D0%B5%D0%BA%D0%B5%D1%80
https://ru.wikipedia.org/w/index.php?title=%D0%A2%D1%80%D0%B8%D0%BA%D0%BE%D0%BF%D1%82%D0%B5%D1%80&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%BE%D0%BF%D1%80%D0%B8%D0%B2%D0%BE%D0%B4
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-5
https://ru.wikipedia.org/wiki/%D0%98%D0%BC%D0%BF%D0%B5%D0%BB%D0%BB%D0%B5%D1%80

5. CoBpeMeHHOe IPUMEHEHNE
MYJIBTUKOIITEPOB|npaButhb | npaButb Ko

CoBpeMeHHOoe NpUMeHeHe MynbTUKONTEPOB BECbMa pa3Ho0bpa3Ho: OT UrpyLLEK, OCTaBKN TOBapoB.,
NoBUTENbCKNX CPEACTB Ans oTo- U BUAEOCHEMKM [0 NacCaxMPCKUX U rPY30BbIX TPAHCMOPTHbIX
cpeacTB n 60eBblix po6OTOBIIEN,

B ntobuTtenbckux u I'IpOCbeCCI/IOHaJ'IbeIX MyJnbTUKOMNTEPAXx

NCNOJIb3yHTCA KOJINMEKTOPHbIE U OEeCKONNeKTOpHbIE aneKkTpoasuratenn n NNTUN-NONUMEPHbIE
aKKYMYNATOPbI B KA4YE€CTBE UCTOYHUKA SHEPTUNLY, BuHTHI MOryT ObITb YCTaHOBJEHbI HEMOCPEACTBEHHO
Ha Ban gpuraTensi, NM6o yepes3 peaykKTop.

OTO0 HaknagpiBaeT onpeaenéHHble OrpaHNYeHNs Ha UX NONETHbIE XapaKTePUCTUKM: TUMMYHAs Macca
MyrfbTUKoNTepa coctaBnseT oT 1 o 4 kr, npu BpemeHu nonéta ot 10 4o 30 MuHy Tl (30—50 MUHYT Y
YHUKanbHbIX €AMHUYHBIX 3K3eMNNApoB). NMogHMMaeMbl NONE3HbIN FPY3 MOAENAMU MyTNbTUKONTEPOB
cpepHero pasmepa u rpysonogbeMHocT — oT 500 r o 2—3 Kr, YTO NO3BONAET NOLHATb B BO34YX
HebonbLUyo OTO UK Buaeokamepy (06bI4HO IKLIH-kaMepa B 6onee feLlléBbIX MOAENSX,

nmbo 3epkanbHble Kamepsbl B NpodeccnoHanbHbiX). CyLLecTBYT U [OCTAaTOYHO KPYMHbIE MOAENM
MYTbTUKOMNTEPOB, C KONTMYECTBOM POTOPOB nopsgka 6-8 (rekca 1 OKToKonTephbl), CMOCOOHbIE NOAHATL B
BO3AyX rpy3 maccoin ao 20-30 kr. na yBenmyeHms rpy30nogbEMHOCTM NPUMEHSIIOT COOCHOE
pacrosioXeHne HeCyLUX poTOPOB, YTO B Clly4Yae rekcakontepa, Hanpumep, gaét 12 motopos n 12
nponennepoB, PacrnosioXeHHbIX NonapHo Ha 6 HecyLwmx fydyax. CKOpoCTb NONéTa MynbTUKONTEPA
MOXeT ObITb OT HyNs (HenoasuxHoe BuceHne B Touke) Ao 100—110 km/y. 3anac aHeprum H6aTape
No3BoJIsSieT OTAENbHLIM MOAENSIM MYJIbTUKONTEPOB yreTaTb Ha paccTosiHue Ao 7-12 KM, Ha NpakTuke
Xe paguyc gencTeums (MakcMmMarnbHOe paccTosiHUE, Ha KOTOPOE OHM CMOCOBHbI yYreTeTb €
nocneayoLMM BO3BpaTOM B TOUKY B3/1€Ta) 06bIYHO orpaHuyeHo npsmon suammocTbio (100—200 m npu
py4HOM ynpasneHun) nubo AanbHOCTbIO AEWCTBUA annapaTypbl paguoynpasneHis 1 BugeonuHka. MNpu
3TOM NyyLumne obpa3ubl NoAo6HON annapaTypbl, UCNOMb3YIOLWME YCUNUTENV MOLLHOCTU paamocurHana u
CMCTEMY HamnpaBfeHHbIX aHTEHH, CMOCO6HbI obecneynBaTh CTabunbHbIE paanoynpaBieHue 1
BMAEONMHK Ha paccTosiHua 0o 100 km. Takum ob6pa3om, Hanborbluee orpaHUYeHne Ha paamnyc
OENCTBUA MYNbTUKOMNTEPOB HaKNaabiBaeT MMEHHO BpeMsi NosnéTa.

OTU orpaHNYeHUst NPUBOAST K TOMY, YTO MYNbTUKONTEPbI 0O6LIYHO UCMONb3YHTCA Kak annapaThbl
«BnMxHero paguyca oencTeua»: aAns nNobutenbCckmx NoNeToB Heganeko ot cebs, ansa goto-
BMOEOCHEMKM BIN3KO pacnonoXeHHbIX 06bEKTOB U Tak Aanee. [1na cpaBHeHUs,

6ecnunoTHble caMoNéThbl C aKKYMYNATOPOM aHanorm4yHon éMKocTu MoryT ynetatb Ha 10—15 kv npu
BblCcOTe nonérta 1—2 Km.

KeagpokonTtep AirRobot AR 100-B

MI/IHVIaTIOprIﬁ KBagpakonrtep, C nynbToOM ynpaBJjieHNA C BOSMOXHOCTbH YCTaHOBKUN NJ1IaHWETa Kak
I'IpVIéMHVIKa BmaeocurHana
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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=3
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=3
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B5%D0%B2%D0%BE%D0%B9_%D1%80%D0%BE%D0%B1%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B5%D0%B2%D0%BE%D0%B9_%D1%80%D0%BE%D0%B1%D0%BE%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-ДроноМания_обзор-7
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-ДроноМания_обзор-7
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-9
https://ru.wikipedia.org/wiki/%D0%9A%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
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
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D0%B8%D0%B9-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%B0%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%9B%D0%B8%D1%82%D0%B8%D0%B9-%D0%BF%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%B0%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%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://ru.wikipedia.org/wiki/AirRobot_AR_100-B
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

KBagpokontep ong npogeccnoHanbHbIX (POTOCHEMOK C KpenneHnamu ans undgposbixdoToannapaTos

KBapgpokonTep BU3yanbHOro KOHTPOJISi OKPYXKatoLLLEero NpOCTpaHCTBa AJsi CUIOBbIX CTPYKTYP «I pUdoH-41»

SKcnepuMeHTanbHbIn kBagpokonTep «Ehang 184»

MpoToTnn BonokonTepa «2X»

6. be3omacHOCTh IOJIETOB[npaBuUTL | NpaBUTbL Kof]

CTIJIb 3TOT0 pa3/iesia HeIHIUKJIONEUIEH WM HAPYIIAeT HOPMbI PyCCKOT0

A3bIKA.
CHC}lyeT MCTIPaBUTD pa3Ae€il COrIaCHO CTUJIMCTHYCCKUM IpaBUJiaM Buxunenuu.

B otnnyme ot camonéTa, KoTopblii CNOCOGEH MNaHNPOBATh C BbIKMHOYEHHLIM ABUraTENeM, Unn
BEPTONETA, KOTOPbI CNOco6GEeH CECTb C MOMOLLbI0 aBTOPOTaLUMU, MYTbTUKONTEP NPU OTKITHOYEHNM
MOTOPOB WM 3NIEKTPONUTAHUSA, NMOMHOCTbIO HEYNpaBnsem. KBagpokonTep Npy 0TKase 04HOro 13
ABUraTene MoXeT COXpaHaTb cTabunusaumio. F'ekcakonTep Uim oKTOKONTep MOMUMO 3TOrO MOryT
COBEepLNTbL MArKYH NocafKy ¢ OAHUM HepaboTatoLmMM MOTOPOM, OAHAKO He BO BCEX CryYasx
(Hanpumep, Npu pa3pbiBe X0Ta Gbl 0O4HON fonacTn BUbpaums ns-3a aucbanaHca yBenmumBaeTcs
HaCTOJIbKO, YTO KOHTPONep nepectaér paboTaTb, U annapaT NepexoaunT B HEYMNpaBsieMoe nageHue).
Ho yXe cyLLecTBYIOT 3KCNepUMEHTasIbHbIE KBaAPOKONTEPbI, KOTOPbIE MOTYyT CTabUIM3UPOBaTh NONET U
CoBepLNTbL NocafKy Npu noTepe 0aHOro M3 ABUraTeneiiis),

YunTbiBas T0, YTO MyNbTUKONTEP MMEET HEMaNyH Maccy, XECTKUI KOpryc 1 BbICTPO BpallawLmecs
nponennepbl, ero CTONKHOBEHWE C NI0AbMU UM aBTOTPAHCMOPTOM MOXET NPUBECTU K HEFaTUBHbBIM
nocneacteusaM. MoaToMy NonéTtbl Hag, NoAbMU UM aBTOAOPOraMu He pekoMeHaytoTcs. XenatenbHo
NnaHMpoBaTb TPAeKTOPUIO NONéTa TakK, YToObl B Criyyae HEOGX0AUMOCTY (HanpuMep, Npu pa3psaake
6aTapen) BHU3Y 6bII0 MecTo Ans 6e3onacHol nocagku.

BaxeH n yenoseueckuin paktop. CoBpeMEHHbIN NONETHLIN KOHTPOJNEP MO CMOXHOCTM HAaCTPOWKU U
KONMYECTBY MOSNETHbIX PEXMMOB MOYTM HE YCTYMNaeT HAaCTOSIbHOMY KOMMNbIOTEPY. HEBHUMaTENbHOE
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https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82
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=4
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=4
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D1%80%D0%BE%D1%82%D0%B0%D1%86%D0%B8%D1%8F
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

YyTeHne AOKYMEHTaLMW, OTCYTCTBME BbINOSIHEHMA HEOOXOANMbIX AENCTBUI (HAaNpumep, KannbpoBKM
KoMnaca npu HacTPOWMKe) MOryT MPMBECTU K HeynpaBnseMomy nonéTty 1 notepe annapara. Boinet
annapara 3a paguyc AeNCTBMA NynbTa Nnpu oTcyTcTBUM pexnma GPS-Bo3BpaTa Takxe ABNsAeTCA O4HON
N3 NPUYNH NOTEPb annapaTos.

B uensax 6e30nacHOCTU HEKOTOPbIE MOAENWN ANCTAHLMOHHO YrpaBsieMbiX MyJIbTUKONTEPOB 060pyAyHOT
AyGnupyoLWmMmn cucTeMamMm HaBurauum 1 No3nLMOHNPOBaHWS, SNIEMEHTaMN UHTENNEKTYabHON
po60TU3aLMKN CNOCOBCTBYHOLLMMUN CAMOCTOSITENBHOMY ONpPEAENeHNIo fieTaTeNbHbIM annapaToM
NpenaTCTBMM Ha MapLUpyTe NonéTa u ux o6néTy, 3alUTHLIMU KOXYXaMn BUHTOB MU BCErO
neTaTenbHOro annapara, CaMoCTOSATENbHbIM BO3BPaTOM K MECTY Nycka Nnpuv yTepe curHana
yNpaBneHnALAsIL),

7. 3aKOHOJIATEJIbHOE PEryJIMPOBAHUE[NpaBuTh | NpasuTh
Kog|

B Poccuiickon ®epepauum yCTaHOBINEH pa3peLUmMTenbHbIA NOPSAOK Ha NONEThl BCex 6e3 NCKueHns
6ecnunoTHbIX BO34YyLWHbIX annapaTtoB. CtaTtesa 33 Bo3gywHoro Kopgekca P®, onpegenseT, kakne BBC
noanexaT perncTpaumm, a kakme y4é€Ty, HO B HacTOsILLLeE BPEMS He CYLLECTBYET Kakux-nnbo npaBoBbIX
NMoCneAcTBMI 3a OTCYTCTBUE Y rpaxaaH yyeTa/peructpauum 6ecnnnoTHbIX BO34YLUHbIX annapaToB. 3a
nonétbl 6e3 paspeLleHmns Ha UCNOJIb30BaHWe BO3AyLLIHOro npoctpaHcTea (MBI1) npeaycMmoTpeHa
OoTBeTCTBEHHOCTb Mo cT. 11.4 KoAll - gna dunsnyeckux nuu, wrpad o 5 000 py6., ao 50 000 py6. ans
LOMXKHOCTHBIX N, n o 500 000 py6. ana opugnyeckux nuu. Ons nonyyeHus pa3peleHus Ha MBI B
npeaenax HacenéHHbIX NYHKTOB HAANeXxuT 3apaHee noaath 3asaBky Ha VBl B MeCTHbIN opraH
caMoyrnpaBreHns, B KOTOPOM yKa3aTtb MraH nonéta. [py STom nmetoTca orpaHMYeHust - No BpEMEHU U
no TeppUTOpUN (3anpeTHble 30HbI U 30HbI OrpaHNYeHMsA NoneToB). Hanpumep, 6e3ycnoBHO 3anpeLLeHbl
NonéTbl BO3rEe a3ponopTOB, BOEHHbIX U APYrMX OXpaHAeMblX 06 bEKTOB, MCMPABUTENbHbIX YYPEXAEHUN,
a Ha BpeMmsl NpoBeAeHUs YemnuoHaTta Mmupa no ¢ytbony 2018 r. PocaBmauus BBOAMA OrpaHNYeHMs Ha
VMBI Hag ropogamu npoBegeHns yemnmoHata ¢ 1 nioHa no 17 viona 2018 r. Ll

OTpenbHo perynupyeTca oTo- UK BUOEOCHEMKA C NCMOJIb30BaHMEM OeCnUIOTHbLIX annapaTos.
CbeMKa ¢ Bo3fyxa OTHOCUTCA K aBUALIMOHHbIM paboTaM, faxe ecrnv peyb MAET O NonyyYeHum
XYyAOXECTBEHHbIX hoTorpachun. B cooTBETCTBUM C TEKYLLMM 3aKOHOO4ATENLCTBOM, A9 NPOBEAEHNS
Nnofo6HbIX CbeMoK TpebyeTcs:

e Pa3spelueHune Ha cbeMKy [eHepanbHoro Wwraba BoopyXeHHbIX cun Pd;

° Pa3peLL|eH|/1e Ha CbEMKY ornepaTtmnBHOro yrnpasJieHUA lwTaba BOEHHOro OKpyra, B 30He
OTBETCTBEHHOCTU KOTOPOIro HaxoauTcA CHMMaeMbIi OO bEKT;

e PaspelueHune TeppuTopmanbHbIx opraHoB 6e3onacHocT PCH;

lMocne 3aBepLleHna CbeMKM, 3aCHATLI MaTepuan nepegaerca B pernoHanbHoe YOCH ang
paccekpeyBaHua s NocneayoLLero NCnob3oBaHns B OTKPbITOM JocTyne. L1

8. MyJIbTUKOIITEPbI-UTPYIIKHU[NpasuTh | NpaBuTh Kof]

B nocnepHee BpemMs NosiBUNMCb MUHMATIOPHBbIE KBAaZpOKOMTEPhI, yMeLatolmecs Ha nagoHu (Walkera
Ladybird, WLtoys V929, Blue Arrow nano Loop u np). OHn npakTuyecku 6e3onacHbl (Macca annapara
mMeHee 100 r), B TO Xe BpeMsi, NO3BONSAIOT MNOMYYUTb OCHOBHbIE HABbIKW NOSIETA HA MYNbTUPOTOPHOM
annapare, Tak Kak NpUHUUN X yrnpasneHnsa Hu4em He oTnmyaeTcsa. KBagpokonTepbl Takoro pasmepa
BO3MOXHO 3anyckaTtb AomMa, He pUCKyAa HaHeCTU Bpen tioaaM Uin npegmMmeTam.

TpukonTep
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https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%BB%D0%BB%D0%B5%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
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-14
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-14
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-ДроноМания_обзор-7
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-ДроноМания_обзор-7
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=5
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=5
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=5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%B8%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BC%D0%BF%D0%B8%D0%BE%D0%BD%D0%B0%D1%82_%D0%BC%D0%B8%D1%80%D0%B0_%D0%BF%D0%BE_%D1%84%D1%83%D1%82%D0%B1%D0%BE%D0%BB%D1%83_2018
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%B0%D0%B3%D0%B5%D0%BD%D1%82%D1%81%D1%82%D0%B2%D0%BE_%D0%B2%D0%BE%D0%B7%D0%B4%D1%83%D1%88%D0%BD%D0%BE%D0%B3%D0%BE_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82%D0%B0
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-ведомости-16
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-HABR-17
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=6
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=6

MwuHukBagpokonTep ¢ 3apagkon Yepe3 USB

MwuHukBagpokonTep ¢ ynpasneHuem no UK-kaHany

Keappokontep «Robbe Blue Arrow Nano Loop»

MVIHVIKBaLI,pOKOI'ITep C NyNbTOM ynpasJieHnA

OkTokonTep B NoOnéTe
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https://ru.wikipedia.org/wiki/USB
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%80%D0%B0%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D0%B9_%D0%BA%D0%B0%D0%BD%D0%B0%D0%BB
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