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MNOACHUTEJIBHASA 3AIINCKA

B mocnennue roxpl 3HaYUTENBHO BO3pOCIa MOIMYISPHOCTh OECHMIOTHBIX JIETATEIbHBIX
anmapatoB (BI1JIA) ¢ mucTaHIMOHHBIM YIIpaBJIECHUEM M, B YaCTHOCTH, KBaapokonTepos. BITJIA
MCIIOJIb3YIOTCS JUISI BBITOJTHEHUS PAa3IMYHbIX 3a71a4: (POTO- U BUIEOCHEMKH, JOCTAaBKU HEOOIBIINX
I'py30B, HAOIIOICHHUS] U MOHUTOPUHTA PA3IMYHBIX 0OBEKTOB, IPOIIECCOB U SIBICHUH (B TOM YHCIIe
HaOJIOICHUST 32 TPYAHOAOCTYIHBIMH OOBEKTaMM) M T.A. TEXHOJOTHH, JIeKallhe B OCHOBE
KBaJIPOKOIITEPOB, PA3BUBAIOTCS OYEHb OBICTPO W MPEAINOoiaraioT pa3paboTKy COBPEMEHHBIX
AKKyMYJIATOPOB, HABUTALIUOHHOTO 000PYAOBaHUS, OOPTOBBIX KOMITbIOTEPOB.

HononuurensHas oOmieoOpa3oBarenbHas oOmiepasBuBatomas nporpaMma  «OCHOBBI
yrpaBieHUs] OECHUIOTHBIMU JIETATEIbHBIMU ammapaTaMuy) TEXHUYECKOW HaIPaBICHHOCTH
pa3zpaboTaHa B COOTBETCTBUHU CO CIEAYIOUIMMH HOPMATHBHO-IIPABOBbIMH aKTAMMU:

—  ®@epepanpHbli 3ak0H 0T 29 nexadbps 2012 r. Ne 273-®3 «O6 obpa3zoBaHMU B
Poccuiickoit deneparmny,

—  Konnenmus pa3BUTHS JONOTHUTEIHLHOTO oOpasoBanusi aeredr g0 2030 rona
(pactiopsxenue IIpaButensctBa PO ot 31 mapra 2022 1. N 678-p),

— Tlopamok opraHu3ani ¥ OCYILECTBIIEHHS 00Opa30BaTENbHON AEATEIBHOCTH IO
JOTIOTHUTEIBHBIM 00111e00pa30BaTebHBIM MporpaMMam (Imprka3 MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanun ot 27 urons 2022 Ne 629),

— IIpodeccnonanpubiii cranmapt «llegaror 1OMOJIHUTETBHOTO 00pa30oBaHUs JETEi
U B3pOCIbIX» (yTBepkIEH mpukazoM MunucrepcrBa Tpyaa Poccun ot 22 centsOpst 2021r. Ne
652H),

—  Meroauueckue pEeKOMEHJAUM IO  MPOEKTUPOBAHHUIO  JOMOJHHUTEIHHBIX
o0I11epa3BUBAIONINX IPOrpamMM (BKIIFOYAst Pa3HOYPOBHEBEIE MIPOTrpaMMbl) (TUCEMO MUHUCTEPCTBA
obpazoBanus u Hayku PO ot 18.11.2015 roma Ne 09-3242),

—  Meroaunueckue PEKOMEH AU o CO3JIaHHIO u OCHALIICHUIO
CIIEIIMAJTM3UPOBAHHBIX KJIAaCCOB(KPYKKOB) Ha 0a3e o00mieo0pa3oBaTeIbHBIX OpraHu3aIuil u
LEHTPOB MPAKTHUYECKON IMOATOTOBKM Ha 0aze 0OpazoBaTENIbHBIX OpPraHM3aldid, pPeau3yOIINX
oOpa3oBaTelbHbIE IPOrpaMMbl  CPEIHEro MpOo(EecCHOHAIBHOTO O00pa3oBaHMsA, B LEJAX
peanu3any 00pa3oBaTeIbHBIX MPOLIECCOB B cpepe pa3paboTKH, MPOU3BOACTBA U HKCILUTYaTAI[UH
OCCIMIIOTHBIX aBHAIMOHHBIX cucTteM (yTB. MunnpocBemenus Poccunm 15.02.2024 N A3-
23/058H),

— Meroanueckue pexomennanuu PeneparbHOTO TOCYIAPCTBEHHOTO OOKETHOTO
Hay4YyHOTO yupexnaeHus «MHCTUTYT M3ydeHus IEeTCTBa, CEMbH M BOocmHUTaHus» «Pa3paborka u
peanmu3anysl pasziena O BOCHHTAaHMM B COCTaBE JOIMOJIHUTENBHOW 0011e00pa3oBaTeIbHOM

nporpammel» (2023 ron),



—  CaHUTapHO-3MHIEMUOJIOTHIECKUE TPEOOBAHNUS K OpraHU3aIUsIM BOCIIUTAHUS U
o0ydeHus, oTapixa U o3znoposieHus nereid u momnonexu CIT 2.4. 3648-20 (IToctaHoBiieHHe
['maBHOTO rocynapcTBeHHOT0 canuTapHoro Bpaya P® ot 28.09.2020 r. Ne 28),

— VYcTaB MYHUIUINAIBHOTO aBTOHOMHOIO 0OHIe00pa3oBaTEeIbHOTO YUYPEKACHUS
«Cpenusist o0meoo0pazoBarenpHas mkoia No 28;

C YYETOM BO3PACTHBIX M MHIUBHIYAJIbHBIX OCOOCHHOCTEH 00yUalOmMXCs U Cenn (UKo
paboTHI yUpeKICHHUS.

JlononHuTenpHass oOmeo0pa3oBaTenbHas oOmiepa3BuBaronas mnporpaMma  «OCHOBBI
yhnpapieHUs: OECHWIOTHBIMHU  JIETAaTENbHBIMU  ammapaTamMu»  paspaboTaHa ¢ IIEJIbIO
MPEIOCTaBICHUsT OOYyYaIOMIMMCSl TIOJIHOTO U BCECTOPOHHErO TIOHMMAaHUs TPUHIUIIOB,
TEXHOJIOTui, npuiioxeHnii BAC 1 0XBaThIBAa€T MINPOKUI CIIEKTP TEM.

[IporpaMma opueHTHpOBaHAa Ha CO3JaHHE YCIOBHM s (HOpPMHUpPOBAHMS M PA3BUTHS
CIOCOOHOCTEH O00y4aromuxcs B TEXHHYECKOM 00JacTH, HMX paHHee MpodhecCHOHATBHOE
CaMOOTPE/ICIICHHE W IMYHOCTHOE Pa3BUTHE, & TAK)KE HA BHISIBICHUE U MOJICPKKY TaTaHTIUBBIX

Y OZJaPEHHBIX JIETEM.

AKTYAJIBHOCTbD

AKTYabHOCTh TPOTPaMMBbI OOYCIIOBJIEHA TEM, YTO B HACTOSIIEE BPEeMs TEXHOJOTHH B
obyacTu mpuMeHEeHUs OECIUIOTHBIX JIETATENLHBIX allapaToB CTPEMUTEIHHO PAa3BUBAIOTCS, IPU
ATOM CaMH anmapartsl (ApPOHBI, KBAIPOKONTEPHI) CTAHOBITCS BCe 00JIee JOCTYITHBIMHU.

3aHuMasCh 1O JaHHOMU MporpaMMe, oOydaronuecs: JOKHBI MOJYUYUTh 3HAHUSA U YMEHHUS,
KOTOpBhIE TO3BOJIAIT WM OCBOUTH CYIIECTBYIOIIHE CHOCOOBI pabOThl C OECHWIOTHBIMU
JeTaTeNbHBIMY allllapaTaMu, HAYyYUTbCS YIOPABISATH UMH, KOHCTPYHPOBATb, HAXOJIUTh HOBBIE
00J1aCTH TPUMEHEHUSI.

Oco0yto akTyanbHOCTh pazButue BIUJIA nmpuobperaer ¢ yuerom ocodeHHocTei Poccuu —
OOIIMPHON TEPPUTOPHEH, HU3KOM TIUIOTHOCTH 3aCelCHHUs OTACIbHBIX PAllOHOB W HaJIW4Us
PErHMOHOB C YaCThIMU IIPUPOAHBIMU Ype3BblYaiHbIMU cuTyanusMu. Pazsutue B Poccun BIIIA
OTHOCUTCS K OJHOM M3 KIIOYEeBbIX 3anad JlopoxHoW KapTel «AspoHeT» HanuoHanbHOMN
texHosiornuecko wHunmatuBel (HTU). Ilpm sToM HE MeHee BaKHOW 3ajavyeil SBIACTCS
MOJrOTOBKA KaJpoB B OTOM HampaBleHWH. TakumM o00pa3oM, Ha3Ha4Ye€HHUE MPOTPAMMBI
COOTBETCTBYET TOCYJAPCTBEHHOMY COIMAJIbHOMY 3aKa3y, HaIpaBJICHHOTO Ha MOJATOTOBKY
MOJIPACTAIOIIEr0 IMOKOJIEHHUS C COBPEMEHHBIMU U OBICTPOPA3BUBAIOMIMMUCS TEXHOJOTHUSIMU

BILTA.



HEJIb U 3AJAYU TPOT'PAMMBbI
Hear mnporpammsel - (QopMHpOBAHME KOMIIETEHTHOCTH NIKOJFHUKOB B 00JacTH
yIpaBJIeHUs] U KOHCTPYUPOBaHMsI OeCIIMIOTHBIX JleTaTenbHbIX anmnapaToB (BILUIA), coneiicTBue B
npuoOpeTeHn 00YyYaIOIMMHKCS HABBIKOB M OmMbITa ucnosib3oBaHus BIIJIA B mpakrtudeckoi
NEeSITEIbHOCTH.
3agaum nporpamMmabl.

Oobyuawmmue:
— J1aTb IEPBOHAYAJIbHBIC 3HAHHUS 110 YCTPOUCTBY KBAJAPOKOITEDA;
— Hay4YUTh OCHOBHBIM IpHeMaM COOPKH M IPOTPaMMHUPOBaHUS KBAJIPOKONTEPA,

— cnocoOcTBOBaTh (POPMUPOBAHUIO OOIICHAYYHBIX W TEXHOJIOTHYECKHUX HABBIKOB

KOHCTPYHPOBAHUS, IPOSKTUPOBAHUS, IPOTPAMMHUPOBAHUS;

— TI03HAKOMHTH C MPaBWJIAMH 0€30TacHOM pabOThl ¢ MHCTPYMEHTaMH, HEOOXOIUMBIMHU

IIPU KOHCTPYHUPOBAHUU KBAJIPOKOIITEPA;

— cnocoOcTBOBaTh (HOPMUPOBAHUIO OOIIEYyYeOHBIX W YHUBEPCAIbHBIX HABBIKOB
(bopmynupoBaTh 1EIU JEATEIHLHOCTH, TUIAHUPOBATH €€, OCYIIECTBIATh OMONHMOrpapuIecKuit
IIOWCK, HaXOJUTh M 00pabaThiBaTh HEOOXOAMMYIO MH()OPMALMIO U3 Pa3NUYHBIX HCTOYHHKOB,

BKJtouas IatepHer, u ap.);
— Hay4HuTbh [IPHEMaM pealIn3alui TEXHUUECKUX POCKTOB;

— HaY4YHUTh HaCTpauBaTh U HAXOJIUTh MOBPEXKIECHUS B KOHCTPYKIIUU KBaPOKONTEPA.

PazBuBaromme:
— COJICMCTBOBATH PA3BUTHIO TBOPUYECKON MHHUIIMATUBBI K CAMOCTOSITEILHOCTH;

— COJACHCTBOBATh Pa3BUTHIO MO3HABATEIIBHBIX CIIOCOOHOCTEH OOydYarOIMIMXCS, TaMSITH,

BHUMaHHs, IPOCTPAHCTBCHHOT'O MBIIIJICHUS ;

— cdopMupoBaTh y 0OyYarOIIMUXCS HAaBBIKM TBOPYECKOTO IMOAXOAA K IMOCTaBIEHHOM

3aaye, KOMaHaHOU paboTe;

— pa3BuUBaTh yMEHHWE NPUHUMATh HECTaHJApTHbIE pELIEHUs B  IpoIecce

KOHCTPYUPOBAHUs U IPOrPaMMUPOBAHU;

— cojelcTBoBaTh  (OPMHUPOBAHMIO  JMYHOCTHOTO M NpodecCHOHATBHOTO
CaMOoOIIpeIeIeHUsT 00yYarOInXCS.

BocnurarejbHbie:
— (opmupoBaTh TBOPUECKOE OTHOIICHHE K BBIMOIHAEMON paboTe;

— BOCIHHUTBIBATb YMCHHC pa60TaTB B KOJIJICKTUBCE,



— coJeHcTBOBaTh (POPMUPOBAHUIO JTUIEPCKUX KAUECTB U YyBCTBA OTBETCTBEHHOCTH KaK

HEOOXOAMMBIX KaueCTB JJIsl YCIICITHON paboThl B KOMaH/IE;

— ¢$opMUPOBATh AKTUBHYIO JTMYHOCTHYIO TIO3UIIHIO.

IINTAHUPYEMBIE PE3YJIbTATBI

JInuyHOCTHBIE:

— (opmupoBaHHEe CMOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOPA30BAaHHMIO HA OCHOBE

MOTHUBAIIUHU K O6y‘-I€HI/IIO " IIO3HAHMUIO,

— ¢opMupOBaHHE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYJHUYECTBE
CO CBEpPCTHHKAMH, B TOM 4HCJE, B IpoOIecce TBOPYECKOH M Yy4eOHO-HCCIIeI0BaTEIbCKON

ACATCIIBHOCTH,

— ¢opMmupoBaHue MpPo(hecCHOHATBHOTO CaMOOMPEIEICHHS, O3HAKOMJICHHE C MHPOM

npocdeccuit, cBsazanubix ¢ BITIA;

— Pa3BUTHC CaMOCTOATCIBbHOCTHU, OTBCTCTBCHHOCTU U HCCTAHAAPTHOCTHU MBIIIJICHHUA.
MeTanpeamerHble:

PerynaruBHble YHUBEpCAJIbHEIC V‘IC6HI)I€ JICHCTBHS

— IIaHUPOBATH NOCJICAOBATCIIbHOCTD IAr0OB AJITOpUTMA U JOCTUKCHUA LCIIH,

— (opmupoBaTH YMEHHE CTABUTH IIJIb TI0 CO3/IaHUIO TBOPUYECKOM PabOTHI M TUTAHUPOBATH

JOCTIDKEHME dTOH 1IeNH,
— OCYILECTBJISATh UTOTOBBIM U MOLIArOBBIM KOHTPOJIb 110 PE3YJILTATY;
— aJIeKBaTHO BOCIPUHUMATh JOCTUTHYTBIA PE3YNIbTAT;
— paznnyath croco0 U pe3ysabTar JeHCTBHS;

— BHOCHUTb KOPPEKTHUBBI B JICHCTBUS B CITy4ae pacXOXACHUS pe3ysbTaTa pelieHus 3a1auu

Ha OCHOBE €€ OIICHKHU U y4eTa XapakTepa ClIeJTaHHbIX OIIHOO0K;
— B COTPYAHUYECTBE C ME€JaroroM CTaBUTh HOBbIE YUeOHBIC 3a/1a4H;
— MPOSBIIATH MO3HABATEIbHYIO HHUIIUATUBY B yU€OHOM COTPYIHUYECTBE;

— OCBaWMBaTh CIIOCOOBI pEHICHUS NPOOJIEeM TBOPUYECKOTO XapakTepa B IKHU3HEHHBIX

CUTyalUsIX,

— OLCHHUBAThb HOHy‘IaIOHlPIfIC}I TBOp‘IeCKI/If/'I IMPOAYKT U COOTHOCUTH €TI0 C M3HAYAJIIbHBIM

3aMBbICJIOM, BBIIIOJHATSH 110 H€06XOI[I/IMOCTI/I KOppCKIHUUn 1100 IMPpOAYKTa, 1100 3aMbICIIa.



Ilo3HaBaTeIbHEIC YHUBEPCATLHEIC V‘IC6HBIC JICHCTBUA:

— OCYILECTBIIATh MOMCK MH(POPMALMU B MHIUBUAYAIHLHBIX WHPOPMAIMOHHBIX apXHUBaxX
obOyyJaromierocs, MHPOPMAIMOHHON cpene 00pa30BaTEILHOTO YUYPEKICHHUS, B (eaepaabHbIX

XpaHUINIIAX UH()OPMAIIMOHHBIX 00pPa30BaTENbHBIX PECYPCOB;

— HCIIOJIB30BaTh CPCACTBa PIH(bOpMaHI/IOHHBIX N KOMMYHHKAIIMUOHHBIX TEXHOJIOT U JJIA

PCIICHNA KOMMYHUKATUBHBIX, ITIO3HABATCIIBHBIX U TBOPYCCKUX 3aa4;
— OpPHUEHTHPOBATHCS B pa3HOOOpa3MH CIIOCOOOB peIICHUS 3a/1a4;

— OCYHICCTBJIATH aHAJIN3 CBOMCTB 00BEKTOB C BBIJICJICHUEM CYIICCTBCHHBIX U

HECYII[ECTBEHHBIX MPH3HAKOB,;
— TPOBOJAUTH CPAaBHEHNE, KJIACCU(PHUKALIUIO 110 3aJaHHBIM KPUTECPHSIM;
— CTPOMWTBH JIOTUYECKHE PACCYNIACHUS B POPME CBSA3U MPOCTHIX CYXKJIECHUH 00 00BEKTE;
— yCTaHaBJIMBATh AHAJIOTUHU, IPUUYUHHO-CIICACTBEHHBIE CBSI3H;

— CHUHTC3HUPOBATh, COCTABJIATH LCJIOC U3 ‘{aCTeﬁ, B TOM 4YHCJIE CaMOCTOATCIBHOC

A0CTpanBaHUC C BOCIIOJIHCHUEM HEAOCTAIOIMUX KOMIIOHCHTOB;

— BbIOMPATh OCHOBAHUS M KPUTEPUH JUI CPAaBHEHUS U KIacCU(UKALUN OOBEKTOB.

KOMMVHI/IKaTI/IBHBIC YHUBCPCAJILHBIC V‘IG6HBI€ HGﬁCTBHHZ

— apryMEHTHpOBATh CBOIO TOUYKY 3pEHHsI Ha BBIOOP OCHOBAHUM U KPUTEPUEB NIPU

BBIJICJICHUH TIPU3HAKOB, CPABHEHUHU U KJIACCU(PHUKAIIMUA O0BEKTOB;
— BBICIYIIMBATh COOECETHUKA U BECTH JHAJIOT;

— MPHU3HABAaTb BO3BMOKHOCTH CYIIICCTBOBAHUA PA3JIMYHBIX TOYCK 3PCHUS U IIpaBa

KaXXJa01r0 UMETH CBOIO,

— IJIaHUPOBATh y4eOHOE COTPYAHUUYECTBO C YUUTEIEM U CBEPCTHUKAMU: ONPEEITh

1enu, GYHKIUU YYaCTHUKOB, CITIOCOOBI B3aMMO/ICHCTBYS;
— OCYILECTBIISITH TIOCTAHOBKY BOIPOCOB

— paspemath KOHGIUKTHL: BBISBIATH, HACHTUPUINPOBATH MPOOIEMBI, UCKATh U

OILICHUBATh AJIbTEPHATUBHBIEC CIIOCOOBI pa3pelIeHUs] KOHPIUKTA, TPUHUMATD PEIICHUS;

— YHOpaBIATH NOBEIEHUEM NapTHEPa (KOHTPOIUPOBATh, KOPPEKTUPOBATh, OLICHUBATDH €TI0

JEHCTBUS ),

— YMCThH C I[OCTaTOqHOﬁ MOJTHOTOHM M TOYHOCTBIO BbIpa’kaTb CBOU MBICJIU B

COOTBETCTBHUH C 3ala4aMU U YCIIOBUAMU KOMMYHUKaIINH,

— BJIQJICThb MOHOJIOTHYECKOHN U AUATIOTHYECKON opMaMu PEUH.



IIpeameTHbIe:

I1o oxkoHYaHuu 00yYeHUs 00yUaroLUIMecs J0JDKHbBI 3HATD:

— mpaBuia 6e30macHol paboThI;

— OCHOBHBIE KOMITOHEHTHI KBaJPOKOIITEPA;

— npuHIHNbl padboTel 3D-000pynoBaHNs;

— KOHCTPYKTHBHBIE 0COOCHHOCTH PA3IMYHBIX MOJIEIEH, COOPYKEHUN U MEXaHU3MOB;

— KOMITBIOTEPHYIO CpeAy, BKIIOUAIONIYIO B ce0s rpadudecKuil S3bIK

IIPOrpaMMHUPOBAHHS;
— cHocoObl UCTIOIB30BAHUS CO3JJaHHBIX IPOTPaAMM;

— NPHUCMBI U OIIBIT KOHCTPYHUPOBAHUS C UCITOJIB30BAHUCM CIICHHUAJIBHBIX 3JICMCHTOB 1

JIpyrux 0OBEKTOB;
— OCHOBBI IMJIOTUPOBAHUS;

— OCHOBHBIE AITOPUTMHUYECKHE KOHCTPYKLIUHU, ITAIBI PEHICHUS 3a/1a4 C UCIIOJIb30BAaHUEM
KOMIIbIOTEpA.

I1o okoHYaHuu 00yYeHUs 00YYaAIOIIMEC JOJKHBI YMETh:

— HCMOJIb30BaTh OCHOBHbBIE AITOPUTMUYECKUE KOHCTPYKIIUMU ISl pELICHUS 3a/1ay;
— KOHCTPYUPOBATh Pa3IUYHbIE MOJIENIH;
— HCII0JIb30BATh CO3JaHHbIE MPOTPaAMMBbI;

— MNPUMCHATH NOJTYUCHHBIC 3HAHHWA B HpaKTHHGCKOﬁ ACATCIIbHOCTH.

Ilo oxoHYaHUM O6V‘I€HI/IH 06an101unec;1 JOJIKHBI BJIaJACTh.

— HaBbIkaMu paboTsl ¢ BITJIA;
— naBblkamu paboTsl B TRIK studio;

— HaBBIKaMu padoThI ¢ 3D-TexHOIOTHAMHU.

OT/IMYUTEJBHBIE OCOBEHHOCTH ITPOI'PAMMBI
OTnuuuTenbHas 0COOEHHOCTh MPOrPaMMBbI 3aKJIIOYAETCS B TOM, YTO OHAa MHTETPUPYET B
cebe JOCTUKEHHS] COBPEMEHHBIX M MHHOBAI[MOHHBIX HAIIPaBJICHUH B O€CIMIOTHOM aBHALIUU.
OOpa3oBarenbHas mporpaMMa NpU3BaHA PACHIMPUTH KYJIBTYPHOE MPOCTPAHCTBO IS
caMopea3allid, CaMOAKTyaJlM3alluM W CaMOpPa3BUTUS  JIMYHOCTH,  CTUMYJIMPOBATh

oOydaromierocsi K TBOPYECTBY, CO3/aTh KaXJAOMy peOEHKY ONaronpusITHYIO MOYBY IS



HpO(i)eCCHOHaJIBHOI)’I OpuCHTAIWKH, Pa3sBUTUA JIMYHOCTHBIX KadY€CTB, CTAHOBJICHHUIO €ro Kak

CyOBeKTa COOCTBEHHOU KHU3HHU.

AJIPECAT ITPOI'PAMMBI
[Iporpamma mnpenHasHaueHa miaa gere 12 — 16 yer, nOposSBASIOMMX HHTEPEC K
TEXHUYECKOMY TBOPUYECTBY, 0€3 CIeUMalbHBIX 3HAHUN M HaBBIKOB. Bo3pacTHble 0COOEHHOCTH
0o0y4aromuxcst MO3BOJSIIOT OCBOMTH MaTepuall JIOTOJHUTENBHONW 001eo0pa3oBaTeIbHON
oOmepa3BuBatomieii mporpamMmma «OCHOBBI  yNpaBieHUS OCCIMIOTHBIMH  JIETATEIbHBIMHU

arrmapaTraMnu» B IIOJTHOM o0BeMe.

CPOKHU 1 OTAIIbI PEAJIN3ALIUU TPOT'PAMMBbI

JononuuTtensHas oOmeoOpa3oBaTenbHas —oOmiepa3BuBaromias mnporpamma  «OCHOBBI
ylpaBjieHUs] OECHWIOTHBIMM JIETaTENbHBIMM alnapaTaMM» paccuuTaHa Ha | rox oOyueHws.
OO6umii 06beM 68 yacoB, 2 yaca B HeZleN0. Pexxum 3aHATHIA peau3yeTcs COTIacHO KaJIeHAapHOMY
yuyeOHOMY TpaduKy.

OcHoBHO# (hOpMOIi OpraHr3aIi 00pa3oBaTEILHOTO Mpoliecca SBIsETCS yueOHOe 3aHATHE,
BKJIIOYAIOLIEE TEOPETHUECKYIO M MPAKTUUECKYIO YacTH. [IpoJomKNTEIbHOCTE yUeOHOTO 3aHATHS
— 40 MUHYT.

I'pynna ¢popmupyercst 1o 12 yenoBek 6e3 npeaBapUTEILHOTO 0TOOpA.

@DopMbI 3aHATUI — TPYIIIOBBIE, YUeOHbIE IPYIIBI (POPMHUPYIOTCS 1O Bo3pacTy. Pacnincanue
3aHATUI U HAMIOJHAEMOCTb IPYIIIBI COCTABIIAETCS C Y4ETOM TpeOoBaHUM Mep 0€30IacHOCTU MpU
CO3JIaHUM, FKCIUTYaTUPOBAHUM U YIPABICHUN OECIUIOTHBIMU JIETATEIbHBIMU alllapaTaMH.

B nponecce peanmmzanuu nporpaMMbl MCHOJB3YIOTCS cieayroumue ¢Gopmbl yueOHOM
paboTshr:

1. ITo komMYeCTBY OOYJArOIIUXCS — TPYIIOBBIE.

2. ITo 0coOEHHOCTSIM KOMMYHUKATHBHOTO B3aUMOJCHCTBUS — TEOPETHYCCKUE 3aHSATHA,
y4eOHO-TIPaKTHYECKUE 3aHITHS, BBICTYIUICHUS! HA COPEBHOBAHUSX PA3IMYHOTO YPOBHS U T.JI.

3. Ilo nMaaKkTUYECKO L1€IN — BBOJAHOE 3aHATUE, TEOPETUYECKAs IIOrOTOBKA, IIPAKTUUECKNE
3aHATHUS, KOHTPOJIb 3HAHUH U T.1.

MeToabl 00yUeHus:

—  OOBSCHUTEILHO-WLTIOCTPATUBHBIN;
—  PpEnpOAYKTUBHBIN;

—  YaCTUYHO-TIOMCKOBBIM;

—  HHTEPaKTHBHBIN.



ImporpaMmaI «OcHOBBI YIpaBJICHUA OECHUIOTHBIMM JIETaTEILHBIMU armaparamMun» UCIOJb3YHOTCA

®opma 00yueHHs:

IIpn peamusanuu  IONOJHUTEIBLHON

o4dHas popMa 0OydeHUSI.

IporpaMMbl MyTeM 3aKIo4eHus: aoroBopa «O cereBoil opme peanu3ali JOMOJTHUTEIbHBIX

00111e00pa30BaTEIbHBIX 00IIEPa3BUBAIOIINX MMPOTPAMM» C 00pa30BaTEIHLHBIMH OpraHU3AIUSIMU

[Iporpamma Takke mpeamnojaraeT MCIOJb30BaHUE CETEBOW (OPMBI peanu3aluu

ApXxaHTelbCKOM 001acTH.

o011e00pa3oBaTeIbHOM

YYEBHO-TEMATHUYECKHWH IUIAH

/o

Haszsanue pasnena, Tembl

KonnuectBo
4acoB

DOopMBbI KOHTPOJISI

BBoaHoe 3anaTue. BBenenue B
npeamet. Texnuka 6e3onacHocTn

TexHoJ0ruu 0eCIUJIOTHLIX
JieTaTeJbHBIX annapaToB

1.1

Beenenue B ucroputo BITJIA

becena

1.2

Teopernueckue ocHoBbI BITJTA

Omnpoc, Oecena

1.3

PazHoBHAHOCTH OECITMIIOTHBIX
IeTaTebHBIX arapaToB.
KBaapokonrepsl, BUIbI, 0COOCHHOCTH
KOHCTPYKITUU U YIIPABIICHUS

1.4

[Ipumenenue texnonoruii bIUIA B
[Pa3TUYHBIX 00JACTSIX

CoOopka 0ecnuI0THBIX
aBHAIIMOHHBIX CHCTEM

2.1

3HAKOMCTBO ¢ 000PYI0BaHUEM

Ompoc, 6ecena

2.2

COopka KBaipoKONTEpa U HACTPOUKHU
II0JIETHOTO KOHTPOJUIEpa

JemMoHcTpanus
TOTOBOI MO

IInaoTupoBanue

38

3.1

OO6yueHue ynpaBIeHHUIO
KBaJ[POKOIITEPOM B BUPTYAJIbHOM
CHMYJIATOPE

JemoHcTparus
MOATOTOBJIICHHON MOJIEIN

3.2

Teopus pydHOro BU3yaJIbHOT'O
MMAJIOTUPOBAHHUS

JemMoHcTpanus
TOTOBOI MO

3.3

J[Br>kKeHUE B TOPU3OHTAIBHOM
MJI0CKOCTH, 3JIEMEHTHI YIIPABJICHUS

3.5

JIBr>keHUE B BEPTUKAIBHOM
IJIOCKOCTH, 3JIEMEHTHI YIIPABIICHUS

3.6

ITogném u mocaaka BITJTA

o0Iepa3BUBAIOIICH




No KonuuectBo
Haszeanue pasnena, Temsl DopMBI KOHTPOJISL
n/m 4acoB
3.7 | onér no npsimoit. ITosopot. Pesepc 4
3.8 | TTonét mo 3a1aHHO# TPACKTOPHH 4
39 Crnoxubie nepemenieHusi. Komobunanmu 4
CUCTEMBI YIIpaBJIEHUS
Oco0eHHOCTH U TUMTUYHBIE OIINOKU
3.10 3
npu muiotupoBanuu BITJTA
311 TpeHupoBOYHBIE TTOJIETHI HA 5 becena, npaktrka
KBaJpOKOIITEpE
4 | IporpammupoBanue 17
4.1 OcHOBBI paOOTHI B MPOTPAMMHOM Cpejie 5 becena, onpoc, roroBas
TRIK Studio nmporpamma
4. OO6yueHne ocHOBaM 4 becena, onpoc, roroBas
MporpaMMupoBaHus Ha si3bike Lua nporpamma
43 becena, onpoc, roroas
-5 | Co3ganue aBTOHOMHBIX IPOrPaMM 4
nporpamma
4.4 OTtpaboTka MporpaMm B CHCTEME 4 becena, onpoc, roroBas
MO3UIIMOHUPOBAHUSI B IIOMEIICHUN nporpamma
HUToroBblii KOHTPOJIb 2
UTOIOo 68

Kanennapuslii yueOnsblii rpagpuk peasuzauuu JOOII
«OcHOBBI ypaBJieHNs1 0€CIUJIOTHBIX JIETATEJIbHBIX aNIIAPATOB)

[lepuon oOyuenus

Bcero y4eOHBIX Heenb

KommuectBo .
Pexxum 3ansgTuit
y4eOHBIX 4acOB

1 rox

34

63 2 pa3a B HEZIEIIO
o 1 yacy




COIAEPX KXAHHUE IMPOI'PAMMBbI
Bronnoe 3anstue. BBenenue B npeamet. TexHuka 6€30macHOCTH

Moayabl. TexHosorum 0ecnuJI0THBIX JeTAaTeJNbHBIX ANNAPATOB
CtpyKkTypa u coaepkaHue 3aHsITUIA, OCHOBHBIE 11eJIU. AHAIW3 aHKETUPOBaHUs. BrisiBieHne
CHJIBHBIX CTOPOH Y 00y4aromuxcs (IpoeKTupoBaHue 1 mporpaMmmupoBanue). Macrpykrax no Th.
[TpuHIHIBI TPOSKTUPOBAHUS U CTPOCHHS KBAJIPOKONTEPOB. THITBI OSCIMIOTHBIX JIETATEIBHBIX
anmaparoB. Mcropusi pa3BuTusa KBaJapokontepoB. OCHOBBI 3JjeKTpuyecTBa. [letanu u y37bl
KBaJIPOKOIITEpa: aKKyMYJSATOp, OECKOJIJIEKTOPHbIE JBHUraTeNH, TIOJETHBIM KOHTPOJLIED,
NPUEMHHK, PETyJIsiTOp CKOPOCTH, BUHTHI. TexHuMka Oe3omacHOCTH Ipu paboTe ¢ ACTalsIMU U

y3J1aMH KBaJpPOKOINTEPA.

Moayasb 2. Coopka 0ecnMJIOTHBIX ABHAMOHHBIX CHCTEM

[TonsiTHE TEXHWKH, MEXaHU3Ma, COOPOYHON enWHUIBI. Pa3beMHBIE U HEpa3hbeMHBIC
coequHenus. [IpaBuna v mpueMbl MOHTaXa W3JeNuil U3 HAOOpOB KBajpokomnTepa. TexHuka
0e301acHOCTH TpU padboTe ¢ KBaJApaKOITepaMHu.

COopka kopmyca KBaJpoKonTepa. Y CTaHOBKA U MOAKIIOUYEHHE MOJETHOIO KOHTPOJLIEpA.
[lopkmroueHne  OeckOJUIEKTOpHBIX — aABurarenei. I[lpoBepka  HampaBiieHHsT — BpAIlCHHUS.
[onkmouenne akkymynstopa. IlpoBepka paborocmocobHocTH Becex cucteM. lloakmrouenue
MIOJIETHOT'O KOHTPOJIIEPA K KOMIIBIOTEPY. 3arpy3Ka IPOLIKUBKHY B TIAMSTH ITOJETHOTO KOHTPOJLIEPA.
VYcranoBka mpomnemiepoB. Hactpoitka ¢yHKIMN yaep:kanust BHICOTHI U Kypca. [logkmtouenue
MyJIbTa YNPaBJICHUSI K NMPUEMHUKY. [loakioueHrue OJHOro MynbTa yHOpaBiIeHUS K HECKOJIbKUM
KBaJIpOKOIITEpaM OJHOBpeMeHHO. HacTpoiika mynpTa ynpaBiieHUs 4epe3 CEHCOpPHYIO IaHEb.

IIpoBepka 3Hanuii Mo u3yuyeHHou teme. Tect. Pemenue keiica.

Mopnyas 3. IInsiotupoBanune

Bupryaneusiii cumynstop FreeRide FPV. Uutepdeiic. OcHOBBI paboThl B Iporpamme.
AHanu3 1moyneToB M OMMOOK NWJIOTHPOBaHUA. TeXHHYeckoe OOCIyKMBaHHE KBaJpOKONTEpa.
TexHuka 6€30MaCHOCTH TPH JIETHOM PKCILTyaTallui KOnTepoB. [IpeamnoneTHrie mporeaypsl.

VYnpasieHue KBaJpoKonTepoM B BUpTyanbHOM cumysstope FreeRide FPV. Iloaroroska
KBaJpoKonTepa K mepBomy 3amycky. [IpoOHbiii 3amyck Oe3 B3néra. IIpoBepka Bcex y3ioB
ynpasnenus. Ilepblii B3n€T. 3aBucanue Ha Manoil BeicoTe. [IpuBbIKaHNE K MyJBTY yIPaBICHHUS.
B3ner Ha manyro BeicOTy. 3aBUCaHue. Y Aep>KaHUE 3aJJaHHON BBICOTHI B Py4HOM pexkume. [lomnet
Ha MaJloi BbIcOTe IO Tpaekropuu. Iloner ¢ ucnonp3oBaHueM (PyHKIMH yaep)kaHUS BBICOTHI U

Kypca. IIpoxoxnenue dek-nucra no noaroroske. Bucenue. Ilonér B 30He nuoraxa. Briepen-



Hazaj, BJIeBO- BrpaBo. [locanka. [Ton€T mo kpyry xBoctom k cebe. Bucenne 6oxom k cede. [Tomer
B3aJI-BIIEPE]I U BIIEBO-BIPaBo O0KkoM K cebe. [Tonér 6okoM k cebe BIeBO-BIIPABO M0 OJHON JIMHUN
¢ pasBoporom. [lonér numom k cebe. Bucenue. Briepen-Ha3aj, BIEBO-BIPABO JIMIIOM K cebe.
[Tonér mo kpyry HocoM Brepen. Bocemépka Hocom Bnepén. IlonBenenue urtoros. IlpoBepka

3HaHUU 1O N3ydeHHoU Teme. Tect. Pemenue keiica.

Mooyns 4. IIpozpammuposanue

Beenenue B mporpammupoBanue. [lonstue nporpammupoBanusi. OCHOBBI pabOTHI 3a
KOMIIBIOTEPOM.  SI3BIKM TporpaMMupoBaHus U uX Kilaccuduxamuu. OO630p  SA3BIKOB
MpOrpaMMHUPOBaHUS BEICOKOTO YpOoBHsI. CKPUNITOBBIN A3bIK MporpamMmupoBanus Lua. CuHTakcuc.
00630p nporpammuoii cpensl TRIK Studio. Teoperudeckrie OCHOBBI CHCTEMBI TTO3UIIMOHUPOBAHUS.

Co3ganue nporpamM Ha si3bike Lua. BzauMopelicTBue ¢ Ha3eMHOM CTaHIUEH yIpaBieHUS
(HCY). Kommwsmus. Co3nmanme nepBeix mnporpamMm. Bamer. [lomer B Touky. Muranue
ceeroanoioB. Co3ganue mporpammsl «JIBrxkenue no kBaapary». Coznanue nporpammsl «lloser
[0 TpaexkTopum». MOHTaX yIbTpPa3BYKOBBIX JaTdyukoB. Pammomonyns. IlepBbiii 3amyck
aBTOHOMHOU mporpaMmsbl. [loner ¢ rpannunbsiMu ycioBusiMu. [loasenenue uroros. ITposepka

3HaHUU 10 N3ydeHHoU Teme. Tect. Pemenue keiica.

Mooyne 5. Hmozoewlit konmpons
[IpoBepka 3HaHUI MO U3YYEHHOMY MaTepuaiy. 3amura npoekToB. Tect. Pemenue keiica.

BrinosHeHne mpakTUYECKUX 3aJaHUM.



YCJIOBUMSA PEAJIM3AIIUU ITPOI'PAMMBbI

KanpoBoe o6ecnneueHue nporpaMmai:

[TporpamMa MOKeT pealn30BbIBATHCS NENArOrMYeCKMMH paOOTHUKAMH, MPOLIEAIIMMHU
nepenoaAroToBky (obydenue) nmo mporpamme «lIpakTudeckas moaAroToBka B chepe pa3paboTky,
poHu3BOJICTBA U AKcIuTyaTanu BAC» B He0O0X0uMOM oObeMe.

HNudpopmanuonHoe odecrnevyenne mporpammbl: (ayamo-, BUaeo-, (HoTo-, HHTEpHET
UCTOYHUKH) COOTBETCTBYET COBPEMEHHBIM TpeOOBaHMSAM U oOecleynBaeT JOCTHXKEHHE
IUTAHUPYEMBIX PE3YJIbTaTOB.

MaTtepuajbHO-TeXHHYECKOe o0ecneyeHne MpPorpaMmbl:

Kabuner nns 3anaruii coorBercTByeT TpeboBanusam Canllun 2.4. 3648-20 «CanurapHo-
SMMIEMHUOJIOTHYECKHE TPEOOBAHUS K YCTPOMCTBY, COAEPKAHUIO U OPTaHU3ALMH PEXUMA PAOOTHI

00pa3oBaTeNbHBIX OPraHU3alUN TOTIOJTHUTEIFHOTO 00Opa30BaHUS IETEH»

TpeGoBaHus K 30HHPOBAHUIO H TEXHHYECKOMY 00eCIeYeHHIO:

Ne n/mt 30HUpOBaHUE Texuuueckue TpebOBaHUA
1. ITomemenus s 1. Bentunupyemoe momerieHue oOIIei ImIonaapo He
IIPOBEICHUS ayIUTOPHBIX U menee 100 - 120 m?

MPAKTUYECKUX 3aHATHI
2. | IlpoBogHOl uHTEpPHET, CKOpocThl0 He MeHee 100

Mobwurt/c
1.1 Pabouast 30Ha co 1. | Ilmomane pabodero Mecra Ha OJHOTO yJallerocs He
CTOJIaMH, 000pyJ0BaHHAs MeHee 6 M2
NIEPCOHATILHBIMHU
KOMIIBIOTEPAMH 2. | OnekrpuyecTBO Ha Kaxkaoe paboyee mecrto - 220
Bonbt (He menee 2 kBT)
3. | IlpoBomHoil uHTEpHET, ckopocThio He MeHee 100
Mobwurt/c
1.2. PemoHTHAs cTaHIINA U 1. [Tnomans He menee 10 mM>

30Ha 3 J[-1reuaTtu
2. | DnextpuuectBo - 220 BonbT (He MeHee 2 kKBT)

3. | IlpoBogHoil uHTEepHET, ckopocThio He Mmenee 100
Mout/c
1.3 Pabouee mecTo 1. [Tromans He Menee 6 M>

npenoaaBaTeiisd
2. | DnextpuuectBo - 220 BonbT (He MeHee 2 kKBT)

3. | IIpoBogHON HWHTEpHET, CKOpOocThi0O He MeHee 100
Mobwurt/c




No ni/mt 30HHpPOBaHKE Texauveckue TpeOOBaHM

1.4. Manas nosieTHas 30Ha 1. | KapkacHo-ceruarsiii kKy0 3x3x3Mm ¢ nemmndupyrommm
noKpbITHEM/YaCTHYHO OTOPOKEHHOE CETKOM
npocTpancTo 9-30 M? ¢ AeMI(QUPYIONTUM TOKPHITHEM

2. OcHoBHas noneTHasi 30Ha | 1. | O6mas miomans 100 - 300 M? ¢ aemMndupyommm

NOKpbITHEM. BbIcoTa notonka He MeHee 3 - 4 M.
Mexnay ToJISTHOW 30HOM M TPOXOJOM - OaphepHas
30Ha HEe MeHee | M

Heo0xoaumoe ob6opynoBanne u matepuajsl (Ilpuioxkenue 1)

CUCTEMA KOHTPOJISA PE3YJIBTATUBHOCTHU OBYUYEHUA

Jns oTcnexuBaHUs Ppe3yNbTaTUBHOCTH Ha MPOTSHKEHHWH BCEro IMpolecca OO0ydeHHs
OCYILIECTBIISAIOTCS:
1. BxomHas &OMarHOCTHMKa — TMEJAarormueckoe HaOIOJIEHUE, OMpPOC, AHKEThl, BHUKTOPHHEI,
MO3BOJISIIOIINE BBISIBUTH YPOBEHb MOJITOTOBJIEHHOCTH U BO3MOKHOCTH JAETEH I 3aHATUS TaHHBIM
BUJIOM JICSITEIIBHOCTH.
2. Tekylmuii KOHTPOJIb — OMPOC HA OCHOBE MOJIYYEHHBIX 3HAHWM HA TEKYIIHM MOMEHT BPEMEHH,
BBITIOJIHEHHE KEWC-3a/JaHN, y4aCTHE B COPEBHOBAHUSIX.
3. IlpomMeXyTOUHBIH KOHTPOJb — MpPOBEpKA 3HAHWM, yYMEHMH W HABBIKOB IPU IOMOULIU
pa3paboTaHHBIX KeHCOB Ha 0a3e MPaKTHUYECKUX 3a7a4 U COPEBHOBAHU.
4. UtoroBas aTTecTaius — 3aliuTa IpOeKTOB, 3a4€T, TeCT (Ha BHIOOP 00ydaromerocs).

Taxxe ¢dopMaMu TMOABEACHUS HMTOTOB IO JaHHOW NporpaMMe SIBIISIETCS ydacThe

06yqa10mnxc;1 B COPCBHOBAHUAX U YHCHHYCCKUX HAYYHO-TCXHUYCCKUX KOH(bepeHL[I/ISIX.
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Hpuioxkenne 1

Heob6xoaumoe 060pymoBaHre U MaTePHAIIBI

KonuuectBo pabounx mect: 12

OO6mmas 30Ha
Kpatkue (paMo4HbIE) TEXHUYECKHE Enuanima HroroBoe
Ne HanmMeHnoBanue Bun Kon-Bo
XapaKTCPpUCTHUKH U3MEPCHUA KOJIMYCCTBO
(I x T" x B) ve menee 2000 x 500
1 | Cremnax x 1400 MM, He MeHee 3-X MOJIOK, Mebens 2 IIT. 2
METANTHYECKUH
JlectHuna- Pabouas BricoTa, HE MeHEE 1,5
2 H ’ ’ ObopynoBanue 2 IT. 2
CTpEeMSHKa MeTpa
Pynetka IIpenen n3mepennii He meree 5000
3 Y p p ObopynoBanue 2 IIT. 2
U3MEpUTEIbHAS MM
Jwnaronans He MeHee 65",
paspetuenue He meHee 3840 x 2160
HnTepakTuBHas
4 HAHEE (4K UHD), siprocth He Menee 350 | OOopynoBanue 1 IIT. 1
KII/KB. M, KOHTPaCTHOCTb HE MEHEE
1200:1 Lm
IlnacTuKoBbIE AMKHU C KPBIIIKOH.
Sk s * %
5 XPaHeHHs Bewei Pazmepsr (B * I * I'): He meHee Meb6enb 12 TIT. 12
P 55,5 x 39 x 29 oM
Mautas nonetHas 30Ha
Kpatkue (paMo4HbIE) TEXHUYECKHE Enuanima Hrorosoe
Ne HanmMeHnoBanue Bun Kon-Bo
XapaKTCPpUCTHUKH U3MEPCHUA KOJIMYCCTBO
Mamnas monetHast | CeTuaThlii KyO HE MeHee 4eM 3 X 3
30HA JUISI TECTOBBIX | X 3 M MJIM YaCTUIHO OTOPOXKEHHOE
1 |moneroB B CETKOU IIPOCTPaHCTBO He MeHee 9 - | OOopymoBaHue 1 TIT. 1
3aIIUIIEHHOM 30 M? ¢ gemndupyroummm
MIPOCTPAHCTBE MOKPBITHEM
HabGop matoB ans cMsirdeHus
napa Mnpy NajgcHUH KOIITEPOB.
AMopTHU3UpYIOIINE ylapa fp A P
KonmgecTBo MaToB B Habope
MAaThl Ha IO
2 . . | IOJDKHO COOTBETCTBOBATH ObopynoBanue 1 IIT. 1
MaJIoH MOJICTHOMH N N
SOHLL pasMepam Majol OJISTHOM 30HBI.
Martbl TOJKHEI OBITH C MATOBBIM
AHTHOJIMKOBBIM TIOKPBITHEM
CranuoHapHBIH MOAYJIb;
Cucrema JILH asB I1)<0131>Ie 1/131111y %;TCHI/I
YIBTPa3ByKOBOM YIIBTPA3BY e
MasKH (He MeHee 4 IIT.); KOMIUIEKT
HaBHTAITUN B
3 MIPOBOJIOB TSI COCTHHCHHUS O06opynoBanwme 1 TIT. 1
MOMEIICHUH

COBMECTHMa C
BBC

U3JIy4yaTese; KperieHue
u3y4daresnei Ha cTeHy. TogyHOCTh
MO3ULMOHUPOBAHUS - OTKIIOHCHUE




He Oosiee 2 ¢cM abCOIIOTHAS, HE
6onee 1 - 3% ot paccrosHusA
MEXy MasskaMH - OTHOCHUTEJIbHASL.
- IIutanne: AKDB nuTuii-
MOJIMMEPHAs EMKOCTh HE MEHEE
1000 mAu.

OcHoBHas IOJICTHAS 30Ha

Kparkue (pamouHbIe) TEXHUYECKHE Enunnna Hrorosoe
Ne Hanmenosanue P (p ) Bug Koi-Bo A i
XapaKTCPpUCTUKHN HU3MEpPCHU KOJIUYECCTBO
Oo6imas miomans He mernee 100 -
OcHoBHas 300 M2, orpak/ieHUe 3alUTHON
1 ; OTPai - O6opynoBanme 1 TIT. 1
MoJIeTHas 30Ha CETKOM (TIOTOJIOK, IEPUMETD,
KpeIICHUE HIDKHETO Kpasi)
He menee 20 no3unuii ¢ HabopoM:
BOPOTA, KOJIBIIO, CBETOBOM MapKep,
CUUTHIBAIOIIINI MOIYJIb,
nepeaTInK, OJIOK IMUTAHUS TS
KowmrekT Tpaccsl
2 3JIEMEHTOB: B COOTBETCTBUM ¢ Koi- | O0opynoBaHue 1 IIT. 1
JIUIS TIOJIETOB
BO CBETOBBIX BOPOT, CBETOBBIX
KOJICII, CBETOBBIX MapKepOB, aruco-
METOKA, B3JIETHO-II0CaI0YHEIE
TJIOMAIKA (hJIar, CHCTEMa 3aCCUKH.
HaGop matoB ans cMsirdeHus
yaapa MpH IMaicHUA KOTITEPOB.
Awmoptusupyromue | KomraectBo MaToB B Habope
MaThl Ha I10JI IOJDKHO COOTBETCTBOBATH
3 . o . O06opynoBanme 1 TIT. 1
OCHOBHOM pasMepaM OCHOBHOM TOJICTHOM
MOJIETHOM 30HBI 30HBI. MaTbl TOJDKHBI OBITE C
MAaTOBBIM aHTHOJIHKOBBIM
MOKPBITHEM
CranuoHapHbIH MOIYJIb;
YIIBTPa3ByKOBBIE U3Ty4aTEIH
MasKu (He MEeHee 4 IIT.); KOMIUIEKT
MPOBOJIOB 11 COETUHEHHUS
Cucrema POBOZ ﬂu A
o U3Iydareneil; KperieHne
YIBTPa3ByKOBOM o
u3rydaresnieit Ha cTeHy. TogHoCTh
HaBUTALIUU B
4 MMO3UITMOHNUPOBAHUS - OTKJIOHEHHEe | OOopymoBaHHe 1 TIT. 1
ITOMEIICHHH,
He Oosiee 2 ¢cM abCOIIOTHAS, HE
COBMECTHMas C o
EBC oonee 1 - 3% oT paccTosHUS
MEXy MasskaMH - OTHOCHTEITbHAS.
ITutanue: AKDB nutuii-
MOJIUMEPHAsI EMKOCTh HE MEHEe
1000 mAu.
PemonTHas cranmus u 30oHa 3JI-nevyatu
Kparkue (pamMo4HbIC) TEXHHYECKHUE Envnuna Hrorosoe
Ne Hanmenosanue Bug Koi-Bo
XapaKTCPpUCTUKHN HU3MEpPCHUL KOJIUYECCTBO
Cron pabounii
(I x T" x B) He menee 1200 x 700
1 | MOHTa)XHUKA Mebens 2 IIT. 2

paanoanmnapaTypsl

x 805 MM




PaGouee kpecio Ha
KoJiecax

C u3MeHsAeMOM BEICOTOM CUACHBS,
0e3 MNOJIOKOTHUKOB

Mebenn

IIT.

Cron
KOMIIBIOTEPHBIN

(I x T" x B) ve menee 1300 x 740
x 730 MM

Mebenn

IIT.

3D-npunTep

oOacth neuatu He MeHee 200 x
200 x 210 mm;

TojiuHa ciaos He meHnee 0,01 MM u

He 6onee 0,5 MM;

THUI KOPITyca - 3aKPBITHI;
T'abaputsr: He Meree 300 x 300 x
350 mM.

Macca ue 6onee 30 xr.
MakcumanbHast MOITHOCTh HE
oomee 500 Bt

OGopynoBanue

IT.

IIporpammuoe
obecneueHue I
co3manns 3D-
Mojeen

IIporpamMmMHOe obOecieueHHe Tst
CO3/IaHUS TPEXMEPHBIX MOJCIICH.

IIporpammuoe
obecreyeHue

IT.

IIporpamma amns
nevatu 3D-
IpUHTEpa

[IporpamMmmHuoe obecrieueHue st
OTIPAaBKU UX Ha nevyaTh Ha 3D-
npuntep. [IporpamMmmHoe
obecneyeHne 10KHO OBITh
COBMECTHMO C 3aKynaemsIM 3D-
MPUHTEPOM

IIporpammuoe
obecrieueHme

IT.

IMasnbHas cTaHIus
¢ eHOM

HanpsioxeHnue Ha BXoJie: HE MEHee
220 B ~ 50 I'm.

[ToTpebnsiemast MOIITHOCTH: HE
6omee 750 Br.

Jrana3zoH HacTpoilku
TEMIIEPATyphI MAsITBHUKA: HE
menee 50 °C u ve 6omnee 600 °C.
Jrana3zoH HacTpoiiku
TEMIIEpaTyphl TepMOQeHa: He
menee 100 °C u "e 6omee 600 °C
O0BeM BO3IYITHOTO TIOTOKA: HE
6osee 150 i/MuH.

O06opynoBanme

IIT.

JpIMOyII0BUTENH
(pmororinoruTen
b) HACTOJIBHBIM

HarmpsxkeHne 1 MOIITHOCTB: HE
Mmenee 220 - 240 B, 50 I'm.
IToTpebnsieMas MOITHOCTE: HE
Mmenee 10 Br.
[Ipou3BoAUTETLHOCTE: HE MEHEE
0.1 M3/MuH.

CMeHHbIH QUIBTP

OGopynoBanue

IT.

KneeBoii nucronet

Bpewms marpesa fo0 paboueit
Temreparypsl He 6onee 10 MuH.
Hduametp Knes He MeHee 7 MM.
Hamnpspxenune mutanus: 220 B wn
aKKyMYJISTOP.

O6GopynoBanue

IT.




KonmuectBo B Habope He Menee 10
IIT.
®dopwma:

10 |HaGop naaduneit N . . O6GopynoBanue LIT.
p Hazd TUTOCKHUH/TIOIYKPYTIIBIA/KPYTIIBIA/T pYA
PEYTONbHBINA/KBaPaTHBIMH.
JnuHa He meHee 140 MM.
[Juanaszon uzmepenuit 0 - 150 mwm;
111 [ar m3mepenus ve meHee 0.1 mm; 06
TaHTCHUMPKYTIL | TTorpermmocTs n3Mepenns He OPYAOBaHHC 1T
meree T 0.02 Mm
JUTMHHOTYOIIBI JJ1s1 TOYHBIX PaboT
He MeHee 125 MM,
Habop mapuaupHo-
12 | rvéiesoro OOKOpE3BI 17151 TOUHBIX padoT He 060DV IOBANIC wr
yon MeHee 115 mmM, Py )
WHCTPYMEHTA
TUTOCKOTYOIIBI ISl TOYHBIX PadoT
He MeHee 120 mm.
PazMep MuHMMAaNBHBIN HE O0s1ee
yeM: 6 MM
Habop Pa3mep makcumanbHBIN HE MEHEE
13 | KOMOMHHpPOBaHHBI |4eM: 17 MM O06opynoBanme TIT.
X KJIrouen He menee ognOro kitoua
pa3mepos: 6,7, 8,9, 10, 11, 12, 13,
14, 15,16, 17 mm
THUI 0TOOpaXkeHUs - HUPPOBOIi;
M3MEpeHHe MEPEeMEHHOTO
HamnpsbxeHus He 6onee 750 B;
14 | MynsTuMETp U3MEPEHUE TOCTOSHHOIO ObopynoBanue IIT.
HanpsbkeHust He 6onee 1000 B;
M3MEpeHHe TTOCTOSIHHOTO TOKa He
6omee 10 A
15 | OmoBooTtcoc IuTHa He MeHee 210 M. O6opymoBanme TIT.
KonnuectBo B Habope He MeHEe 6
16 |Habop nuHIETOB |IIT; O6opynoBanue IIT.
®DopMbL: TIpsiMas, U30THYTas
Huametp xabens He meree 0.1 mm
Crpunnep mis
u He 6onee 10 MM
17 |3aumcTKm O6opynoBaHwme TIT.
Ceuenue nposoaa He meHee 0.05
MIPOBOJIOB
MM H He Ooree 30 MM
Hepxartens
; " KonmuaecTBo 3a:KuMOB: HE MeHee 2,
18 |"Tpetps pyka" c O6opynoBanue IIT.
N KpatHocTs nynsi: He MeHee 2.5
JYTION
19 | KoBpuk mis naiiku | CHIIMKOHOBBIN, TepMOYyCTOHUMBEIM | OO0pynoBaHme TIT.
Bxom: 1-8S;
IIpudop tun Oarapeii: LiPo/LiFe/Li-ion;
M3MEpEeHHS U3MepeHNe HaNpsDKEHNs Ha OaHKe
20 p p p O06opynoBanme TIT.
HanpsKEHUsS He meree 0.5 B;
Oatapeun JMaTia30H U3MEPEHUH HapsSHKCHUS

Bcero 0Jioka He meHee 3.7 B.




Pynerka

IIpenen usmepenmuii He menee 5000

21 O06opynoBanme 2 TIT. 2
U3MEpUTEIbHAS MM
2 3axxkum It Junamnason 3axxuMa He MeHee 15 Mmm OGopyoBanHe 2 . 2
MOTOpPOB u He Oonee 30 MMm.
Hab6op
B xomIuiekTe He MEHEE OAHOTO
23 ie}gzlg,lpaHHHX KJIF04a Kakoro pasmepa: 1.5, 2, ObopynoBanue 2 IIT. 2
2.5,3,4,5,6,8, 10 Mm
YATUHEHHBIX
Kommnnekrarmus: He MmeHee 6-Tu
24 Habop otBeprok  |oTBepTok THmoB SL u PH. OGopyoBaHHe 2 . 2
JUTSE TOYHBIX paboT | Martepuai: ycuneHHas
WHCTpYMEHTANbHAs CTallb
25 | TopueBoii Ko f/lifMep 6w, Jiuma se menee 150 ObopynoBanue 2 IIT. 2
Hamnpspxenue ve meree 3,6 B
[Iypynosept Tun nutaHus: OT aKKyMyJisiTopa
AxkymynaropHas | Max KpyTsuii MOMEHT HE MEHEE
26 E)TBCSITK};.) + H260p 4 Hm 5132116op OuT: HE MEeHee 5 OuT, Obopynosarme 2 . 2
our Bkirouasg PH1, PH2, PZ1, PZ2,
HEX
Komrutekranus He XyxKe, 9eM:
MHOTOsIIEPHBIH TIporieccop (4
sapa)/RAM 16 GB DDR4/SSD
512 Gb, nquckperHas BUICOKApTa C
HoyT6yK (111 00beMoM BuaeonamaTu ot 8 I'b, OBopyoBanHue
27 Hajgumaue moproB HDMI u LAN. C 2 TIT. 2
[19BM) - IT
npexycradoBieHHol OC n
MaKeTOM O(PHUCHBIX IIPOIPaMM.
HoyTOyku 10KHBI OBITH
BKJIIOYEHBI B PEECTP POCCUHUCKOU
PaauodIeKTPOHHON MPOTYKIIUU
ML Wurepdeiic moakmouenus USB OBopynoBanue
28 Type-A. OO1iee KOTUIECTBO 2 IIT. 2
KOMIIBIOTEPHAs IT
KHOIIOK HE MeHee 3.
PemkomIuiexT,
TpeTHA3HAYCHHBIH
IS PemkoMIIIeKT, COBMECTHMEIN C
29 |mporpamMMHupyeMOr | IPOrpaMMHUPYEMbIM y4eOHBIM ObopynoBanue 20 IIT. 20
0 yuebHOT0 HA0OPOM KBaJ[pOKONTEpa
Habopa
KBaJIPOKOIITEPa
PemkomIuiexr,
MpeHA3HAYEHHbIN | PEMKOMIUIEKT, COBMECTHUMBII C
30 | oS KOHCTPYKTOpa | KOHCTPYKTOPOM CIIOPTUBHOTO O6GopynoBanue 15 IIT. 15
CIIOPTHUBHOTO KBaJIPOKOIITEPa

KBaJ[pOKOIITEPa
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Tym0a mns
WHCTPYMEHTOB
ciecapHas

(I x I" x B) He meHee 46 x 64 x 84
CM, He MeHee 3-X MOJIOK,
MeTaJUTnIecKast

Mebens

IT.

32

COBOK H II[ETKa

IInactuk, meTuHa - HOITUMEPHBIN
BOPC

O6GopynoBanue

IT.

Pabouee mecto y4damerocs

Hanmenosanue

Kparkue (pamMo4HbIE) TEXHHYECKHUE
XapaKTepUCTUKU

Bun

Koi-Bo

Enqununa
HU3MEpEeHust

Hrorosoe
KOJHUYECTBO

[Iporpammupyemsl
i1 yaeOHbIi Habop
KBaIPOKOIITEpPa

Tumn: KBaapokonrep ¢
BO3MOKHOCTEIO
MPOrPaMMUPOBAHUS | TOJIETA B
paMKax MMOMEIICHHUS.
IIpoxomKATETEHOCTD MMOJIeTa: He
MeHee 10 MuUHYT

MaxkcumanbHas CKOpPOCTh TI0JIeTa!
e meHee 20 KkM/g9

Macca kBajipokomnrTepa B coope: He
6onee 700 r

Pasmepsr: He menee 120 x 120 x 90
MM

Kamepa: nanuuane

COBMECTUMOCTD C CHCTEMOI
YIBTPa3ByKOBOW HABHUTAITUU B
MTOMEILEHUH: COOTBETCTBHE
B03M0XHOCTh aBTOHOMHBIX
ITOJIETOB IO Aruco MeTKaM:
HaJIn4ue.

OGopynoBanue

mT. (Ha 1
pab. mecTo)

12

[IporpamMmmupyemsr
1 yaeOHBIH
KBaJIPOKOIITEP

Bec: He 6omee 200 r

Pasmepsl B coope: He 6omee 200 x
200 MM

ITpo1omKUTENFHOCT TTOJIeTa: He
MeHee 5 MUHYT

Boszaymnas ckopocts: He 6onee 20
KM/4

O06opynoBanme

mrt. (Ha 1
pab. mecTo)

Konctpyxkrop
CIIOPTHUBHOTO
KBaJApOKONTEPA

Habop xoMIiekTyromux,
HEOOXOIMMEBIX IIJIs1 COOPKHU
CIIOPTUBHOT'O KBaJIPOKOTITEPA.
YnpasneHue JPOHOM € TIOMOIIBIO
MyJbTa AUCTAHIUOHHOTO
yIIpaBIICHAUS U KaMephl.

CxopocTts nozera: He MeHee 65
KM/4

Macca kBajipokonTepa: He Ooiee
500r

OGopynoBanue

mr. (Ha 1
pab. MecTo)

12

JlomoTHUTEILHBIC
AKKyMYJISITOPBI
JUIS
MIPOTPaMMHUPYEMBI
X y4eOHBIX
HaOOpoB

AKKYMYJATOPBI, COBMECTUMEIE C
IPOrPaMMHUPYEMBIMH YI€OHBIMH
HabopaMu KBaJAPOKOIITEPOB U
(M) CIOPTUBHBIMH
KBa/IPOKOIITEPaMHU

O06opynoBanme

mrt. (Ha 1
pab. MecTo)

48




KBaJIPOKOTITEPOB U
CTIOPTHUBHBIX
KBaJIPOKOIITEPOB

FPV Buaco0YKH, COBMECTUMEIC CO
CITOPTUBHBIM KBaAPOKOITEPOM H

5 FPV Buneoouxu NpOrpaMMHUPYEMbIM y4eOHBIM OGopyoBaHHe mrt. (Ha 1 12
(BuzeoLIEM) HabOpOM KBaApOKONTEpa pab. mecTo)
Pazpemenne ne menee 800 x 480;
VYroia 0630pa He MeHee 30°
Bpewms marpesa fo0 paboueit
TeMIeparypsl He Oosee 10 MuH.
N mrT. (Ha 1
6 |Kneesoli nucroner | luameTp Kiies HE MEHEe 7 MM. ObopynoBanue 12
] pab. MecTo)
Hamnpspxenne mutanus: 220 B
aKKyMYJISTOP.
KommgecTtBo B Habope He MeHee 10
IIT.
7 | Habop nagduneit Popwa: O6opynoBanue . (s | 12
p Halx TUTOCKHH/TIOYKPYTIIBIA/KPYTIIBIA/T pYA pab. mecTo)
PEeYTrobHBINA/KBaAPATHBIH.
Hnunaa ve menee 140 mm.
Jwnamnazon uzmepennii 0 - 150 mm
[Tar u3mepenus He menee 0.1 Mmm wrT. (Ha 1
8 | IlTaHreHuupKyIb | OTpEIIHOCTD H3MEPEHHS He ObopynoBanue pab. MecTo) 12
menee T 0.02 Mm
JUTMHHOTYOIIBI JJIs1 TOYHBIX PaboT
HE MeHee 125 MM,
Hab6op mapaupHo-
OOKOpPE3BI I TOYHBIX PabOT HE mT. (Ha 1
9 |ry6ueBoro ObopynoBanue 12
MeHee 115 mwm, pab. MecTo)
HHcTpymenTa TUIOCKOTYO 0
yOLBI ISl TOYHBIX pa0oOT
He MeHee 120 mm.
Pa3mep MuHnManbsHBIN He OoJice
yeMm: 6 MM
Hab6op Pa3zmep makcuManbHBIN HE MEHee
mrt. (Ha 1
10 |koMOuHUpOBaHHBEI |4YeM: 17 MM ObopynoBanue 12
o pab. mecTo)
X KITIo4en He menee onnoro xmoya
pasmepos: 6,7,8,9,10, 11, 12, 13,
14, 15,16, 17 mm
Bxom: 1-8S;
IIpudop tun Oarapeii: LiPo/LiFe/Li-ion;
U3MEpPCHUS JTAATIa30H U3MEPCHUN HaATIPSDKCHIS mT. (Ha 1
1 HanpspkeHus LiPo | Ha 6anke: e menee 0.5 B; Obopynosarnue pab. MecTo) 12
Oarapen JManazoH U3MEPEeHNH HanpsHKEeHHUS
Bcero 6moka He meHee 3.7 B.
12 Pynerka IIpenen usmepenmii He menee 3000 OGopyoBaHHe mrt. (Ha 1 12
U3MEpHUTEIbHAS MM pab. MecTo)
13 3axxuM A [JunanasoH 3axuma He MeHee 15 Mm OGopyoBaHHe mrt. (Ha 1 12
MOTOpPOB u He Oonee 30 MMm. pab. MecTo)
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Hab6op
IIECTUTPAHHBIX
KITI0YCH
YATUHEHHBIX

B KoMIIIEKTE HE MEHEE OTHOTO
KJIF04a Kakoro pasmepa: 1.5, 2,
2.5,3,4,5,6,8, 10 Mmm

O6GopynoBanue

mrt. (Ha 1
pab. MecTo)

12

15

Habop otBepTok
JUISL TOYHBIX paboT

Kommuexranms: He MeHee 6-TH
oTtBepToK TUoB SL u PH.
Marepuan: ycuneHHas
WHCTpYMEHTANbHAs CTallb

O6opynoBanwue

mrt. (Ha 1
pab. mecTo)

12

16

TopueBoit ko4

Pa3mep 6 mMm. /Inuna He menee 150
MM

OGopynoBanue

mrt. (Ha 1
pab. MecTo)

12

17

HoytOyk (mnn
I[15BM)

Komrutekranus He XyxKe, 9eM:
MHOTOsIIEPHBIH TIporieccop (4
sanpa)/RAM 16 GB DDR4/SSD
512 Gb, nquckperHas BUICOKApTa C
00beMoM BuaeonamaTu ot 8 I'b,
Hajgumaue moproB HDMI u LAN. C
npexycradoBieHHol OC n
MAKETOM O(HUCHBIX MTPOTPaMM.
HoyTOyku 107KHBI OBITH
BKJIIOYEHBI B PEECTP POCCUHUCKOU
PaaMOdIIEKTPOHHOM MPOAYKIIUN

OGopynoBanue
IT

mrt. (Ha 1
pab. MecTo)

12

18

JleckromHoe
pOTrpaMMHOE
obecreueHue s
HOYTOYKa (WH
I[19BM)

YnpasieHue - MoAKIIOYCHUE
MyJbTa YIPaBICHMYSL.

Hanuune HacTpoiiku u
KaJIMOPOBKH ITyJIbTa
paavoynpaBieHus. YPOBHU - HE
MeHee S KapT;
MHOromnoib30BaTeIbCKUM PEKUM -
JocTtyneH. Bo3sMoxHOCTB BEIOOpa
BAC u u3menenus ero HaCTpOUKH.
B03MOXHOCTh peIaKTHPOBAHUS U
co31aHus KapT. BoaMo)XxHOCTB
ABTOPU3ALUH MTOJI30BATEIIS.
B03MO0XHOCTB HCTIONTB30BaHUS
BAC pa3iaudHBIX THIIOB:
MYJBTHPOTOPHBII, CaMOJIETHBII
WM THOpUAHBINA. BO3MOKHOCTD
ucnons3oBanust bBAC ¢ maccoit 10
30 kr u cBbie 30 Kr.
Bo3M0OXHOCTB SMyISIUH
MOTOHBIX ycaoBuil. OTOOpakeHne
CTaTHCTUKH TIO TIOJNIETY
noJip30BaTelnd. Bo3MokHOCTh
MIPOCMOTpPA STAIOHHOTO TIOJIETA.

IIporpammuoe
obecrieueHme

mT. (Ha 1
pab. MecTo)

12

19

®doTorpaMmeTpuye
CKOE TIPOrpaMMHOE
obecrieueHne

DoTOorpaMMeETpHUIECKOE
MporpaMMHOe 00ecIIeueHue,
BKJIIOYArOLIee B ce0sl TEXHOJIOTUU
MAaIIMHHOTO 00y4YEeHHUS AT
aHaM3a 1 IocToopadoTKU
JaHHBIX, BKIIIOYasl 1 HA3€MHbIE
reofie3ndecKue N3MEPEHNUs, YTO
MO3BOJIAET MOJTy4aTh MaKCUMAaJIbHO

IIporpamMmHoOe
obecrieyeHue

mrt. (Ha 1
pab. mecTo)

12




TOYHBIE pe3yabTaThl. Hannune
(yHKIMOHATBHOW BO3MOXKHOCTH
00paboTKH Te0Ae3NICCKUX
WU3MEpEHNH

20

Komnrerorepnas
MBIIIb

Wurepdeiic moakmouenus USB
Type-A.

OO0111ee KOJIMYECTBO KHOIIOK HE
MeHee 3.

OGopynoBanue
IT

mrt. (Ha 1
pab. mecTo)

12

21

CumynsTop s
ABTOHOMHBIX
MOJICTOB

CuMysATOp TPEXMEPHOM
poboToTexHUKH ¢ OTKPBITHIM
MCXOIHBIM KOJOM. BeTpoeHHbie
MHCTPYMEHTHI AJis pabotel ¢ ROS.
BcetpoeHHbIe HHCTPYMEHTHI TS
pa6otst ¢ OpenCV. Berpoennbie
WHCTPYMEHTHI JUISl HATTUCAHUS
MIPOrpaMMHOT0 KOa aBTOHOMHOT'O
noseTa konrepa. BctpoeHHbie
WHCTPYMEHTBI JUISI CUMYJISIIIH
ABTOHOMHOT'O TOJIETA TT0
HaIMCaHHOMY Koxay. Betpoennsbie
WHCTPYMEHTHI JUIS PacIio3HABaHUS
Aruco-mapkepos. [IporpammHoe
obecrevyeHne CUMYIATOpPa JOIKHO
OBITH BKIIIOYCHO B PEECTP
oteuectBeHHOTO [10. BeTpoeHusie
WHCTPYMEHTHI TS
MIPOTPaMMHUPOBAHUS M CUMYJISIIHH
paboTbl CBETOAMOIHOMN JICHTHI.
CoBMECTHIMOCTH C KOMIUIEKTaMHU
yaeOHbIX BITJIA (KOHCTPYKTOPORB)

IIporpammuoe
obecrieueHme

mT. (Ha 1
pab. MecTo)

12

22

CumynsTop s
PYYHBIX TTOJICTOB

YnpapieHue: NoakI04eHue
MyJbTa PAAHOYIIPABICHUS.
YpoBHU: HE MEHEe 5 KapT.
HacTtpoiika v npuBsi3bIBaHle
MyJbTa YIPABIEHUS: TOCTYITHBI.
MHOromnonb30BaTeNbCKUN PEKUM:
JocTtyneH. Bo3sMoxHOCTB BEIOOpa
JPOHOB U U3MEHEHHSI UX HACTPOEK.
CoBMECTUMOCTb C KOMIUIEKTaMH
yuebHbIx BITJIA (KOHCTPYKTOPOB)

IIporpammuoe
obecreyeHue

mT. (Ha 1
pab. mecTo)

12

23

IIporpammuoe
obecrieueHue ays
TPEXMEPHOTO
MOJICTUPOBAHHMS

[IporpamMmmHuoe oOecrieueHue st
CO3/IaHHUS TPEXMEPHBIX MOJETIEH.

[IporpamMmHoOe
obecnieueHue

mrt. (Ha 1
pab. MecTo)

12

24

Pabouee kpecio Ha
KoJiecax

C u3MeHsIeMOM BBICOTOM CHUACHBS,
0e3 MOJITTIOKOTHUKOB

Mebens

mT. (Ha 1
pab. MecTo)

12

25

Tymba mst
HHCTPYMEHTOB
ciecapHas

(I x " x B) He menee 46 x 64 x 84
CM, HE MeHee 3-X MOJIOK,
MeTaJUTHIecKast

Mebenn

mrt. (Ha 1
pab. MecTo)

12
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Cron
KOMIIBIOTEPHBIN

(I x T" x B) ve menee 1300 x 740
cM x 730 MM

Mebenn

mrt. (Ha 1
pab. mecTo)

12

27

Kopsuna
MycopHas

He menee 10 mutpos

Mebenn

mrt. (Ha 1
pab. mecTo)

12

28

becreneBas
JaMIa-iymna
HACTOJIbHAS

BecteneBas: na; HCTOYHMK cBeTa:
CBETOAMO/IbI; PETYIUPOBKA
SIPKOCTH OCBEIICHMSI: HAJTUIHC;
MHTCHCHUBHOCTH CBETOBOI'O IIOTOKA:
He meHee 500 IroMeH; THIT
KpCIICHUS: HACTOILHBIH ¢
MTOMOIIIBIO CTPYOLIMHBI; BUJI
nuTaHus: ot cetu 220 B;
naHTOrpauIeCKU MeXaHU3M:
HaJU9He; THaMeTp JINH3BI: He
MeHee 120 mm.

O06opynoBanme

mrt. (Ha 1
pab. mecTo)

12

Pabouee MecTo mpenoaapareist/MacTepa MPOrU3BOACTBEHHO

ro 00y4JeHUs

HanmenoBanue

Kpatkue (paMo4HbIE) TEXHUYECKHE
XapaKTePUCTUKU

Bun

Koi-Bo

Ennanna
A3MEpEHUs

Hrorosoe
KOJIMYECTBO

Hoyt0yk (wnu
I[12BM)

Komrutekranus He XyxKe, 9eM:
MHOTOSIICPHEI mportieccop (4
sapa)/RAM 16 GB DDR4/SSD
512 Gb, quckperHas BUICOKApTa C
00beMoM BHeonaMsaTu oT 8 I'b,
Hajgumaue moptoB HDMI u LAN. C
npexycranoBieraroit OC u
MAKETOM O(HUCHBIX ITPOTPaMM.
HoyrOyku 10/KHBI ObITH
BKJIIOUEHBI B PEECTP POCCUICKON
PaauodIeKTPOHHON MPOTYKIIUU

O06opynoBanwme

IT

IT.

Ilynet
panuoynpaBieHUs

[TynbT pamuoynpaBieHus I
MOJKITIOYEHHS K HOYTOYKY (MU
I[I9BM). [Mogkntouenue - mo
kabemo USB Type A mim USB
Type C. KonnuecTBo KaHaloB - He
MeHee 6.

O6GopynoBanue

IT.

JleckTomHoe
IIPOrpaMMHOE
oOecrieueHue st
HOYyTOYKa (MiIH
[19BM)

VYipapneHue - NOAKII0YEHUE
mynbpTa ynpaeieHus. Hammaue
HACTPOWKH M KaTMOPOBKH ITyJIbTa
paanoyIpaBieHus. Y POBHH - HE
MeHee 5 KapT;
MHOromnosib»b30BaTeIbCKUM PEKUM -
noctyreH. Bo3amokHOCTB BBIOOpa
BAC u u3menenus ero HaCTpOUKH.
Bo03M0OXHOCTH pelakKTUPOBAHUS U
co3nanus kapt. Bo3MoxKHOCTh
aBTOPHU3AIINH TTOJTH30BATE.
B03MO0XHOCTB HCTIONIB30BaHUS
BAC pa3iaudHBIX THITOB:
MYJIBTUPOTOPHBIN, CAMOJIETHBIN
WM THOpUAHBINA. BO3MOKHOCTD

[IporpamMmHoOe

obecrieyeHue

IT.




ucnonb3oBanusi BAC ¢ maccoit 10
30 kr u cBbie 30 Kr.
Bo3MoHOCTb SMyIs1IUA
MOTOJHBIX ycinoBul. TpaHcnsaus
MapaMeTpoB MOJIETa B PEXKUME
pearlbHOTO BPEMEHH.
OtobpakeHne CTaTUCTUKH 10
MOJIETY MOJIB30BATETIS.

®doTorpaMmeTpuye
CKOE MPOTPaMMHOE
obecrieueHue

doTorpaMMeTpUIECKOE
nporpaMMHoe oOecrieueHue,
BKJIIOYAIONIEE B Ce0s1 TEXHOJIOTHH
MAaIIMHHOTO O0YYeHUS IS
aHalM3a 1 IocToopadoTKU
JaHHBIX, BKITIOYAasi 1 HA3€MHbIC
re0/Ie3MYECKNEe U3MEPEHNUS, UTO
MO3BOJIAET MOJTy4aTh MaKCUMAaJIbHO
TOYHBIE pe3ybTaThl. Hannune
(YHKIIMOHAIEHON BO3MOXKHOCTH
00paboTKH Te0Ae3NICCKUX
WU3MEpEHNH

IIporpamMmHoOe
obecrieueHne

IT.

Cumynarop ans
ABTOHOMHBIX
II0JIETOB

CuMymsATOp TPEXMEPHOM
poboToTexHuKU ¢ OTKPHITEIM
WCXOIHBIM KOJIOM. BecTpoeHHbIE
WHCTPYMEHTHI 1j1s1 paboTsl ¢ ROS.
BcTpoeHHBIE HHCTPYMEHTHI JIS
pabotst ¢ OpenCV. BerpoeHHubie
WHCTPYMEHTHI JUIS HATTUCAHUS
MPOrpPaMMHOT0 KOa aBTOHOMHOT'O
nojera konrtepa. Berpoennsie
WHCTPYMEHTHI JUI CUMYJISIIIH
ABTOHOMHOT'O TOJIETA TT0
HAIMCaHHOMY Kojy. BeTpoeHHbie
WHCTPYMEHTHI JUIS PacIiO3HABaHUS
Aruco-mapkepos. [Iporpammuoe
o0ecrieyeHne CUMyYIATopa JOIHKHO
OBITH BKIIIOYCHO B PEECTP
otedectBeHHoro [10. Berpoennsie
WHCTPYMEHTHI JIS
MPOrPaMMUPOBAHUS M CUMYJISIIIH
paboTHI CBETOUOIHOMN JIEHTHI.
CoBMECTHIMOCTH C KOMIUIEKTaMHU
yuebHbIx BITJIA (KOHCTPYKTOPOB)

IIporpammuoe
obecreyeHue

IIT.

CumynsTop ajis
PYYHBIX TTOJICTOB

YnpapieHue: NoJakI04eHNue
MyJbTa PaAHOYIIPABICHUS.
YpoBHU: HE MEHee 5 KapT.
HacTtpoiika 1 npuBsi3bIBaHle
MyJbTa YIPaBIEHUS: TOCTYITHBI.
MHOromnonb30BaTeNbCKUN PEKUM:
noctyreH. Bo3amokHOCTh BBIOOpa
JIPOHOB U U3MEHEHHSI UX HACTPOEK.
COBMECTHUMOCTD C KOMIUIEKTAMU
yuebHbIxX BITJIA (KOHCTPYKTOPOB)

IIporpammuoe
obecreyeHue

IT.




IIporpamMmHoOe
7 obecnieuenue nns | [IporpamMmmuoe obecniedeHue st [IporpammHuoe 1 wr 1
cozmanus 3D- CO3JIaHUS TPEXMEPHBIX MOJIENICH. obecrieyeHre )
MoAeen
Unrepdeiic noakmoyenus USB
Kommnsrotepnas O6GopynoBanue
8 Type-A. OO1iee KOTUIECTBO 1 LIT. 1
MBIIIb IT
KHOIIOK HE MeHee 3.
Cron I x I x B) ve menee 1200 x 700
9 . ( ) Mebens 2 IIT. 2
KOMIIBIOTEPHBIN x 840 MM
Pabouee kpecno Ha . .
10 C u3MeHseMOi BEICOTON CHICHDBS Mebens 1 IIT. 1
KoJecax
pa3zMep He MeHee A4, 11BeTHas U
yepHO-Oenas meyats He MeHee 30 ObopynoBanue
11 |[M®Y 1 IIT. 1
cTp/MHH, He MeHee 256 M0, LCD, IT
CeteBoii, IByXCTOPOHHSS MI€UaTh
becreneBas: na; MCTOYHUK CBETA!
CBETOJINOJIBI; PETYINPOBKA
SIPKOCTH OCBEIICHUS: HAINIHC;
WHTEHCHBHOCTH CBETOBOTO TIOTOKA!
Becrenenas He meHee 500 JIFOMEH; THII
12 | mamma-mymna KpEIUICHUs: HACTOJIBHBIH ¢ ObopynoBanue 1 IIT. 1
HACTOJIbHAS MTOMOIIIBIO CTPYOIIMHEI; BUJT
nuTaHus: ot cetu 220 B;
MaHTOrpaUICCKUN MEXaHHU3M:
HAJIMYKE; TUAMETP JINH3bI: HE
menee 120 mm.
BapuaTtuBHas yacte//{ononHuTENEHOE 000PYIOBaHUE, BO3MOXKHOE K 3aKYIIKE
KpaTKI/Ie (paMO‘lHLIe) TCXHUYCCKUEC E[[I/IHI/IIIa Hrorosoe
Ne Hanmenosanue Bug Koi-Bo
XapaKTCPpUCTUKHN HU3MEpPCHU KOJIMYECTBO
Crenn Crenn munotupoBanus bAC ¢
1 |mamoTupoBaHUS ycTaHoBJIeHHEIM BAC O6opynoBaHwme 1 TIT. 1
BAC COOTBETCTBYIOLIETO THIIA
Tun - aBToHOMHBIH. O01IIEe
paspetenue - He Mmenee 1920 x
1080. O6BeM ormepaTUBHOI
namsTH - He MeHee 8 1'6. O0pem
VR-mmem (mmmem N
. BCTPOSHHOM NaMSTH - HE MEHEe
2 | BUPTyaJIbHOM O6opynoBaHwme 1 TIT. 1
128 T'6. [Tonaepxka
peabHOCTH) N
OecpoBOIHBIX HHTEP(DEICOB -
Bluetooth, Wi-Fi. [Tutauue -
AKKYMYJISITOP BCTPOCHHBIMH.
Hamnaue pazsema USB Type-C.
DT0 mporpaMMHOe obecTrieueHue
IIporpammuoe
JUTSI TIOATOTOBKH THJIOTOB U
oOecrieueHue st
OTIepaTopOB OECIIIOTHBIX [IporpamMmHuoe
3 |mema 1 IIT. 1
aBuannoHHsix cucteM (BAC) B obecrieyeHue

BUPTYaJbHON
peanbHOCTH

[IeMaxX BUPTYaJIbHOMN PealbHOCTH.
Bo03M0XHOCTH CBOOOTHOTO TTOJIETA




Ha BupTyainsHOM BAC ¢ BeIOOpOM
KapTsl, Tpaccel, BAC u noroaHeIx
YCJIOBUH.

[ypynosept

Hampsoxenue He menee 12 B

Tun nutanus: oT akKyMmyJiiTopa
Max KpyTaIuil MOMEHT HE MEHEE
36 Hm

Tun aBuraresns: 6ecleTOYHbIH

OGopynoBanue

IT.

HoytOyk (mnn
[15BM)

Komrutekranus He XyxKe, 9eM:
MHOTOSIIEPHBIH TIporieccop (4
sanpa)/RAM 16 GB DDR4/SSD
512 Gb, nquckperHas BUICOKApTa C
00beMoM BuaeonamaTu ot 8 I'b,
Hajgumaue moptoB HDMI u LAN. C
npexycradoBieHHol OC n
MAKETOM O(HUCHBIX MTPOrpaMMaM.
HoyTOyku 10KHBI OBITH
BKJIIOYEHBI B PEECTP POCCUHUCKOU
PaaMOdIIEKTPOHHOM MPOAYKIIUN

OGopynoBanue
IT

IT.

Cmaprdon

OKkpaH He MeHee 6 I0IMOB;
paspemnrenue He 6onee 3840 x
2160;

akKymyssiTop He MeHee 4500 MAY;
orepaTHBHAs TaMsTh He MeHee 4
I'b.

O06opynoBanme
IT

IT.

Kommytarop/Map
HIPYTHU3aTOP

KonuyectBo LAN-nopTOB: He
MeHee 16

bazoBas ckopocTh nepemaqn
nmanubeix: 10/100/1000 Mowut/c wim
BEIIIIC

OGopynoBanue
IT

IT.

Poyrep

5g Wi-Fi poytep

OGopynoBanue
IT

IT.

OxpaHa TpyJa 1 TEXHUKa 0€30MaCHOCTH

HanmenoBanue

Kpatkue (paMo4HbIE) TEXHUYECKHE
XapaKTePUCTUKU

Bun

Koi-Bo

Ennanna
A3MEpEHUs

Hrorosoe
KOJIMYECTBO

AnTeuka

MeunuHCKast, 115 OKa3aHHs
MIEPBOM TOBpavYeOHON TOMOIITH

Oxpana Tpyaa

IT.

OrueTtymurTens
KJacca

Tum nopomkoBsId, 00beM He
MeHee | L.

Oxpana Tpyaa

IT.

OrueTtymurTens
knacca /|

Tum nopomkoBsId, 00beM He
MeHee | L.

Oxpana Tpyaa

IT.

OrueynopHsIi
ceitd/cymka s
XpaHEHHS IS
6e3omacHoro
xpanenus AKb

Celi(h coxpaHHOCTH JOKYMEHTOB U
LIEHHOCTEW NpHu moxape.
OrsecToMKoCTh HE MEHEE Kilacca
30b./OrneynopHas cymKa Juist
aKKyMyJsaTopoB. M3rotosiena u3
BBICOKOKa4EeCTBEHHOTO

Oxpana Tpyna

IIT.




TCpMOCTOfIKOFO Matepuaa.

Kynep 19 n (xonoaHas/ropsidas Boja) Oxpana Tpyna 1 TIT. 1
100% XIIOITOK, THIT 3aCTEKKH - TexHuka
Xanar 13 IIT. 13
ITyTOBUIIBI 0e30macHOCTH
IIpo3paunbie, OTKPBITHIC, 3aIIUTA Texauka
OukH 3aIUTHBIE posp ’ P > 3aill 13 IIT. 13
OT MEJIKHX YaCTHII 0€30ITacHOCTH
Texauka
IlepuaTku ITepuarku Xb c [IBX 13 IIT. 13

0e30MmacHOCTH




Ipuiio:xkenne 2

MeToanyeckne MaTePUAJIbI 10 HHAUBUAYAJIbHOMY CONMPOBOKIACHUIO 1OCTHKEHUS
JIMYHBIX Pe3yJ1bTATOB 00y4aK0IIUXCSH

AHKeTa 0 BbISIBJICHUIO CKJIOHHOCTeH 1 HHTepecoB, o0yuawmmxcs mo JOOII «BITJIA»

damunus, UMsi 00yJaroIIerocs

1. S npenmnoymnTaro 3aHUMATHCS TEXHUKOM (/12 UK HET).

2.  MHe HpaBUTCA JIe7aTh YTO-HUOYh CBOUMHU PyKaMU (J1a UK HET).

3.  MHe 6ombliie HpaBUTCS MPUYMBIBATh HOBBIE CTIOCOOBI BBITIOJIHEHHS KAaKOH-THO00 padoThI (/12
WJTU HET).

4. Korpa s IuTaHUPYIO YTO-HUOY/Ib, 5 IPEATNOYHTAIO AETATh TO CAMOCTOSITENILHO 0€3 Ybeh-In00
MOMOIIH (72 I HET).

5. Sl npuHUMAarO pemeHus (6BICTPO, MEJUIEHHO).

6. Co MHOM MOXHO COTpYIHUYATh (Ja MU HET).

7. S mpenmounTaro pemaTh BOIPOCHI (CaM, COBETOBATHCS C IPY3bsIMU).

8. Sl BeICKa3bIBalO CBOE MHEHUE HE3aBUCUMO OT TOI'0, KaKHe JIFOJJM MOT'YT €r0 yCIbIIIATh (Ja WIn
HET).

9. MHe ObIBa€T CKYYHO (dacro, penko).

10. Jloma B cBOOOmHOE BpeMs s (unTaro, OTIbBIXal0, 3aHUMAalOCh

MHTEPECYIOIIMMH MEHS JeJIaMu ).

PedaexcuBHas kapra

damunus, UMsi 00y4JaroIIeTrocs

1. Uemy st HAy4wJICs Ha 3aHATHUSIX?

2. byay nu npoaoJKaTh 3aHATUS B CIEAYIOIMIEM TO1y?

3. Hanx uem emé Hamo mopaborars?

4. I'me npuronarcs nojsydyeHHbIE 3HAaHUA?

5. 3a 4TO MOXeEIlb ce0s ITOXBAIUTE?



Hnghopmayuonnan kapma oceoenusn 00yuarouumuca 0OnOJTHUMENbHOU

damunus, UMk 00y4JaroIIerocs

ooweoopazosamenvroit npozpammul «bIIIA»

OrieHKa YpOBHS Pe3yIbTaTHUBHOCTH

ITapameTpsl XapakTeprucTHKa XapakTepucTuka
pameTp P p Ouenn Ouenn P p
PesynbTaruBHOCTH HU3KOTO YPOBHS 1260 Cnabo | VYmosn. | Xopomro XOpOIIO BBICOKOTO YPOBHS
peaM3auy MporpaMMm | pe3yIbTaTUBHOCTH 1 > 3 4 5 Pe3yAbTaTUBHOCTH
Hudopmarius

OT1BIT OCBOEHHUS
TEOPETUUECKOU

HNudopmarus He

OCBOCHA ITOJIHOCTBIO
B COOTBCTCTBHH C

uHpopmanun (00bEM, OCBOEHA
3ajauaMu
MIPOYHOCTH, TITyOHHA)
MPOTrPaMMBbl
OnBIT IpaKTHYECKOU Crioco6sr
JIeSITEIEHOCTH JIeSITeITbHOCTH
CriocoOsr
(cTeneHb OCBOCHUS OCBOCHBI ITOJTHOCTBIO
JIeSITEIIbHOCTH HE
cnoco0oB B COOTBETCTBHHU C
OCBOCHBI
JeSITeTbHOCTH: 3ajauaMu
YMEHUS M HABBIKN) MPOTrPaMMBI
Or1cyTcTBYET .
y yel [Tpuobperén
MO3UTHUBHBIN N
MTOJTHOIICHHBIH,
OTIBIT M
pa3sHOOOpa3HbIH,
SMOIMOHATBHO- .
aJICKBaTHBIN
OnBIT SMOIMOHAITEHO- IEHHOCTHBIX
. COJep KaHUIO
IEHHOCTHBIX OTHOIICHUHT
o MPOTPAMMBI OITBIT
OTHOLICHUH (BKIaJ B (mposiBneHne
HMOIHOHAILHO-
(dhopMupoBaHue 3JICMEHTOB
LEHHOCTHBIX
JMYHOCTHBIX KAa4eCTB arpeccum, N
OTHOIIICHUH,
o0yJaromerocs) 3aIUTHBIX .
N CITOCOOCTBYIOITHI
peaxiuii,
Pa3BUTHUIO
HETaTHBHOE,
JINYHOCTHBIX Ka4eCTB
HeaJleKBaTHOE
obydJarorerocs
MTOBE/ICHUE)
[IprobpeTén ombIT
CaMOCTOSITEIILHOM
OcBoeHbI TBOPYECKON
AIIEMEHTHI JIeSITeITbHOCTH
OmnbIT TBOPYECTBA | PENPOTYKTHBHOM, (OpUTHHAIEHOCTS,
UMUTAIIMOHHON WHIMBH/Ty aJTbHOCT,
JIeSITETBHOCTH KayeCcTBCHHAS
3aBEPIICHHOCTh
pe3yabTara)
[TproOpeTén ombIT
B3aUMOJICUCTBUS U
COTPYZIHUYECTBA B
CUCTEMaX «IIe/Iaror-
Ob6menue NG
oOyJaroruics u
OTCYTCTBOBAJIO .
OMmBIT 0OIICHUS . «o0yJaromumcs-
(peOEHOK 3aKPHIT N
00yYaIOIIHIACS».
TUTSL OOTIICHYST )
JomMuHupytot
CyOBeKT-
CyOBEKTHBIE

OTHOIIICHM




OueHka

OBHS pE3YJIbTATUBHOCTHU

ITapameTpsnr XapakTepucThka Oucms Oucnn XapaxkTepucTHka
PesyneraTuBHOCTH HU3KOT'O YPOBHS 1360 Cnabo | VYnosn. | Xopomo XOpOIIO BBICOKOT'O YPOBHS
peajm3anu nporpaMmm PE3YJIbTAaTUBHOCTH 1 2 3 4 5 PE3YyJIbTaTUBHOCTH
Oco3Hanne peOEHKOM
aKTyaJbHBIX
JOCTHKCHUM. AKTyanbHbIe
DUKCUPOBAHHBIN Pedexcus JIOCTHYKEHUS
ycrex u Bepa pebéHKa OTCYTCTBYET peOEHKOM 0CO3HAHBI

B CBOU CUJIBI
(mo3uTHBHAs «S1-
KOHIICTIIIHS )

U cPOpMyITUPOBAHBI

MoTtuBanus u
OCO3HaHHE
MEePCIEKTUBEI

MoTtuBanus u
OCO3HaHHE
MEPCIEKTUBEI
OTCYTCTBYIOT

Crpemienue
pebEnka k
JanpHelemMy
COBEPIICHCTBOBAHHIO
B AaHHOU oOnactu (y
pebG&nka
AKTHBH3UPOBAHBI
MO3HaBaTEIbHbIE
WHTEPECH] U
MOTPEOHOCTH)

OO611as o1leHKa YPOBHS PE3yJIbTaATUBHOCTH:

7-20 Gaymta — mporpaMma B II€JIOM OCBO€HA Ha HU3KOM YPOBHE;

21-28 6amioB — mporpaMma B IIeJIOM OCBOCHA Ha CPEJIHEM YPOBHE;

29-35 GamnoB — mporpamma B IIEJIOM OCBOEHA Ha BEICOKOM YPOBHE.




