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INOACHUTEJIBHAS 3AIINCKA

B mocnennue roasl 3HaYUTENBHO BO3pOCHa MOMYJISPHOCTh OECHHUIOTHBIX JIETATENbHBIX
anmapatoB (BIIJIA) ¢ AucTaHIIMOHHBIM YIIPaBJICHUEM M, B YaCTHOCTH, KBajpokonTepoB. BITJIA
WCIOJIB3YIOTCSL JIJISl BBIMIOJIHEHUSI PAa3MYHBIX 3adad: (OTo- U BUACOCHEMKH, JTOCTABKH
HEOOJBIITNX TPY30B, HAOIIOCHUSI U MOHUTOPUHTA PA3IMYHBIX 00BHEKTOB, MPOIIECCOB U SIBJICHUIN
(B TOM uymncie HAOMIOACHUS 32 TPYJHOJOCTYITHBIMU O0BEKTaMHU) U T.A4. TEeXHOJIOTUH, JIeKAIIUE B
OCHOBE KBAJIDOKONTEPOB, pPa3BUBAIOTCS OYEHb OBICTPO M MPEANONararoT pa3padoTKy
COBPEMEHHBIX aKKyMYJISITOPOB, HABUTAIIMOHHOTO 000PYI0BaHUs, OOPTOBBIX KOMIIBIOTEPOB.

JononnuTensHas obmeo0pa3oBarenpHas oOuiepa3BuBaioiasi mnporpamma «OCHOBBI
yOpaBlieHUsT OECMMJIOTHBIMU JIETATEJIbHBIMH anmapataMu» TEXHUYECKOW HaIpaBJICHHOCTU
pa3paboTaHa B COOTBETCTBUU CO CIEAYIOIIUMU HOPMAaTUBHO-TIPABOBBIMU aKTaMHU:

—  ®@epepanbHblii 3aKk0H OT 29 mekabps 2012 1. Ne 273-d3 «O6 obpazoBaHuU B
Poccuiickoin @enepanum»,

— KoHuenuust pa3BUTHS IOMOJHHUTENILHOTO oOpa3oBanus nererd no 2030 roma
(pacnopsxenue [IpasutenscrBa PO ot 31 mapra 2022 1. N 678-p),

— Ilopsnok opraHusali U OCYLIECTBJIEHUS 0Opa30BaTEIbHON JEATEIbHOCTH IO
JIOTIOJIHUTENIBHBIM 00111€00pa30oBaTeIbHBIM NporpaMMam (Ipuka3 MUHUCTEPCTBA IPOCBEIIECHUS
Poccuiickoit ®enepaunn ot 27 utons 2022 Ne 629),

— IIpodeccuonanbubiit ctangapt «llemaror JOMOTHUTENLHOTO 00Pa30BaHUS JETEH
1 B3pOCIBIX» (YTBEep:KIEH mpukazom MunuctepcTBa Tpyaa Poccuu ot 22 centsaopst 2021r. Ne
652n),

—  Meronuueckue pEKOMEHJAIIMU IO  MPOCKTHPOBAHHWIO  JIOTIOJHUTEIBHBIX
o0IIepa3BUBAIOIIMX  TporpamMMm  (BKJIOYash  pPa3HOYPOBHEBBIE  MporpamMmbl)  (IMMHCHMO
MHUHHCTEpCTBa 00pazoBanus u Hayku PO ot 18.11.2015 roma Ne 09-3242),

—  Meronuueckue peKoOMeHaaIuu o CO3/IaHUIO0 u OCHAIILIEHUIO
CIEeLMaTN3UPOBAHHBIX KJIAaCCOB(KPY’KKOB) Ha 0a3e o00mieo0pa3oBaTelbHBIX OpraHU3aluil U
IIEHTPOB MPAKTUYECKOW MOATOTOBKH Ha 0a3e 0Opa3oBaTeIbHBIX OpPraHMU3AIMM, peau3yroLIX
o0Opa3oBaTenbHbIE MPOTPaMMBl  CPEOHEro MpOodecCHOHANFHOrO O00pa3oBaHMs, B IEJAX
peanu3anuu 00pa3oBaTEIbHBIX MPOIECCOB B cdepe pa3paboTKu, MPON3BOJCTBA U IKCILTyaTaIlN
OCCMIIOTHBIX aBUALMOHHBIX cucTeM (yTB. MuHmnpocBemenuss Poccunm 15.02.2024 N A3-
23/058H),

— Meroaunueckue pexoMenganuu deaepaabHOro rocylapCTBEHHOTO OHOIKETHOTO

Hay4yHOro yuypexjaeHus «VHCTUTYT M3ydeHus JeTcTBa, CeMbU M BocmuTaHus» «Pa3paboTka u



peanu3anus pasfera O BOCHUTAHMM B COCTaBE JIONOJHUTEIBHOW 001e00pa3oBaTenbHON
nporpamme» (2023 ron),

—  CaHuTapHO-31IUJEMHOJIOrHUYECKHE TPEOOBAaHUS K OPraHU3alUsIM BOCIIUTaHUS U
o0yueHusi, oTbIXa U o3xoposieHus nered u mononexu CII 2.4. 3648-20 (IloctanoBieHue
['maBHOrO rocygapcrBeHHoro canutaporo spaua P® ot 28.09.2020 r. Ne 28),

— VYcTaB MyHHMUIMIAJIBHOTO ABTOHOMHOTO O0LIE00pa30BaTENbHOIO YUPEXKICHHS
«Cpennsisi o6meodpa3zoBarebHast mkona Ne 29y;

U C Y4Y4EeTOM BO3pPACTHBIX W MHAMBUAYAIbHBIX OCOOEHHOCTEH oOydaromuxcs u
crienu pUKoi pabOThl yUpEKIECHUS.

JlonosnHuTeNnbHas o001IeoOpazoBaTenbHas obOIliepa3BuBaioniasi nporpamma «OCHOBBI
yhnpaBieHHUsT OECNMIIOTHBIMM  JIETaTeIbHBIMHU  ammapataMu»  pa3paboTaHa ¢ IIEJIbIO
IPEOCTaBICHU OOYYaloIMMCsS TIOJHOTO W BCECTOPOHHErO0 IOHMMAaHMs IPUHLUIIOB,
TeXHOJIOrui, npunoxeHniit BAC u oxBaThIBaeT IMPOKUI CIIEKTP TEM.

[IporpaMma opueHTHpOBaHa Ha CO3JaHHE YCIOBUH Juisi (GOPMHUPOBAHUS WU pa3BUTHUSA
CIIOCOOHOCTEH O00ydarolmMXcsi B TEXHUYECKOW o0jacTu, MX paHHee MNpodecCHoHAIbHOEe
CaMOOIPEAEIICHUE U JMYHOCTHOE Pa3BUTHUE, A TAK)XKE HA BBIABICHUE U MOIACPIKKY TaJIAHTIMBBIX

Y OJJaPEHHBIX JETEH.

AKTYAJIIBHOCTb

AKTyaJlbHOCTb NPOTrpaMMbl OOYCIIOBJI€HA TE€M, YTO B HACTOSIIEE BPEMs TEXHOJIOIMH B
o0yacTy MpuMeHEeHUsT OECITUIIOTHBIX JIETATEIbHBIX aIllapaTOB CTPEMHUTEIBHO Pa3BUBAIOTCS, TIPH
ATOM CaMH arnaparsl (JPOHbI, KBaIPOKOIITEPhI) CTAHOBSTCS Bce 00Jiee TOCTYIMHBIMH.

3aHuUMAsACh 10 JaHHOU MPOrpaMme, 00yUdaroIIUecs JOJDKHBI ITOTYUYUTh 3HAHUS U YMEHHUS,
KOTOpbI€ TMO3BOJSIT MM OCBOHUTH CYIIECTBYIOIIME CIOCOOBI pPaboThl ¢ OECHUIIOTHBIMU
JieTaTeIbHBIMU anmnapaTaMy, Hay4UThCA YIPaBIATH UMHU, KOHCTPYMPOBATh, HAXOAUTh HOBBIC
00J1acTu MPUMEHEHUSI.

Oco0yto aktyanbHOCTh pa3Buthe BIIJIA npuobperaer ¢ yuetom ocodennoctel Poccun —
OOLIMPHON TEppUTOpUEH, HU3KOW IIJIOTHOCTH 3aCEJCHHs] OTAENbHBIX pPalOHOB W HAJIUMYHS
PErMOHOB C YaCThIMU MPUPOJHBIMU Upe3BbIUAHBIMU cuTyarusaMu. Passutue B Poccun BITJIIA
OTHOCUTCA K OJHOW U3 KIIOYeBBIX 3anay JlopoxHoil kapTbl «AspoHer» HanumonanbHOM
texaonornueckod wHunmatusl (HTU). Ilpm >TOM HE MeHee BakKHOW 3ajmayeil SBISAETCS
MOATOTOBKA KaJpOB B OTOM HAMpaBJIeHUH. TakuMm o00pa3oM, HA3HAYEHHE ITPOTrPAMMBI
COOTBETCTBYET T'OCYJapCTBEHHOMY COLIMAJIbHOMY 3aKa3y, HalpaBJI€HHOI'O Ha MOArOTOBKY

moapacTaromero IOKOJCHHA C COBPEMCHHBIMU H 6LICTpOp213BI/IBaIOIJ_[I/IMI/IC}I TEXHOJIOTUAMU

BIUIA.



HEJIb U 3AJAYU ITPOT'PAMMBI
Heas nporpammel - QopMupoBaHHME KOMIETEHTHOCTH IIKOJFHUKOB B 00JIACTH
YIOPAaBJICHUS] U KOHCTPYHUPOBAHUS OCCHMIIOTHBIX JeTaTelbHbIX anmnapatoB (BITJIA), conelicTBue
B NPHOOPETEHUU OOYYAFOLIMMUCS HABBIKOB W OIbITa McIosib3oBanus BITJIA B mpaktuueckoi
JIeSITEIbHOCTH.
3agaum nporpamMmsi.

Oobyuaromue:
— JlaTb IE€PBOHAYAJIbHBIC 3HAHUS 10 YCTPOMCTBY KBAIPOKONTEPA;
— Hay4YuTbh OCHOBHBIM IIPHEMaM COOPKH U MPOrpaMMHUPOBAHUS KBaJAPOKONTEPA;

— crmoco0CTBOBAThH (I)OpMI/IpOBaHI/IIO OGHICH&Y‘IHBIX N TCXHOJOIMYCCKHMX HAaBBIKOB

KOHCTPYHPOBaHUS, IPOEKTUPOBAHHUS, TPOrPaMMHUPOBAHUS;

= IIO3HAKOMHUTH C IIpaBUJIaMHU Oe3omacHoit pa6OTBI C UHCTPYMCHTAMU, HCO6XOZ[I/IMBIMI/I

Y KOHCTPYHPOBAHUH KBAJAPOKOIITEPA;

— cnoco0bcTBOBaTh (OpMHUpPOBAHHMIO OOLIEY4EOHBIX M YHUBEPCAJIBHBIX HaBBIKOB
(popmynupoBaTh LEIU AESITEIBHOCTH, IJIAHUPOBATH €€, OCYLIECTBJIATH OubOIuorpaduueckuit
MIOUCK, HAXOOUTh U 00pabaThiBaTh HEOOXOAUMYIO MH(OpMAIMIO M3 PA3INYHBIX MCTOYHUKOB,

BKJItouast IaTepHer, u ap.);
— HAY4YUTh MPUEMaM peajn3allui TEXHUIECKUX MPOCKTOB;

— HaY4YHMTb HaCTpauBaThb U HAXOAUTH NOBPECKIACHUA B KOHCTPYKIIUN KBAJPOKOIITEPA.

PazsuBarmme:
- COJIGI‘/'ICTBOBaTI) paSBI/ITI/IIO TBOp‘leCKOﬁ HNHUIIUATUBBI N CaMOCTOﬂTeJ'II)HOCTI/I;

— COACHCTBOBATH PAa3BUTHUIO MO3HABATENBHBIX CIHOCOOHOCTEH 00yYaroluxcs, MamsTH,

BHUMAaHHSA, IPOCTPAHCTBCHHOT'O MBIIIICHUS,

— chopmupoBaTh y 00y4aromuxcsi HaBBIKM TBOPUECKOrO MOAXO0Ja K IOCTaBICHHOM

3a;aue, KOMaHAHOU paboTe;

= pa3BUBATb YMCHHUC IIPpUHHUMATDb HCCTAaHIAapPTHLIC PCUICHUA B mpornecce

KOHCTPYHUPOBAHUS U IPOrPaMMHUPOBAHUS;

— COJIEliCTBOBATH (hopMHPOBAHUIO JINYHOCTHOT'O 51 podeCcCHOHAIBHOTO
CaMOoOIIpeiesIeHUs] 00 y4aroIuXCsl.

BocnurareabHbie:

— (opMupOBaTH TBOPUYECKOE OTHOIICHHE K BBHITTOJIHAEMOU padoTe;



= BOCIHUTBIBATb YMCHHUC pa6OTaTL B KOJIJICKTHUBCE,

— coJelicTBOBAaTh (1)OpMI/IpOBaHI/IIO JIMACPCKUX KAaUCCTB H YYBCTBAa OTBCTCTBCHHOCTH

KakKk HGO6XOI[I/IMI>IX Ka4deCTB OJId YCHGHIHOﬁ pa6OTI)I B KOMaHJC,

— (QopMuUpOBaTh AKTUBHYIO JTUIHOCTHYIO MO3HIIHIO.

IINTAHUPYEMBIE PE3YJIBTATBI

JInyHOCTHBIE:

- (l)OpMI/IPOBaHI/IC CIIOCOOHOCTH K CaMOpPa3BUTHIO U CaMOO6p330BaHI/II-O Ha OCHOBC

MOTHBAIIUHU K o6yqumo U IIO3HAHHUIO,

- (l)OpMI/IPOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[6HI/II/I U COTPYAHUYICCTBC
CO CBCpCTHHKaMH, B TOM YHUCIIC, B IPOLECCCC TBOpquKOﬁ u y‘-Ie6HO-I/ICCJIeI[OBaTCJIBCKOI\/'I

JACATCIbHOCTH,

- q)OpMI/IpOBaHI/IC HpO(i)eCCI/IOHaJ'IBHOFO CaMOoOoIpeacCJICHUA, O3HAKOMJICHUC C MHPOM

npodeccuii, cBsizanHbIX ¢ BITJIA;

— pa3BUTHE CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U HECTAHJAPTHOCTU MBILICHHUS.
MertanpeamMeTHbie:

PGFVJ'IHTI/IBHI)IG YHUBCPCAJIbHBIC VLIG6HI>IC ZIGI?ICTBI/IS[:

— INIaHUPOBATh MOCICAOBATCIbHOCTD IIAr0B aJropuTtMa I JOCTHXKCHUS LCIIN;

— ¢dopMHupOBaTE yMEHHE CTaBUTh I1€Jb IO CO3JaHUI0 TBOPYECKOH paboOThl W

IIJIAHUPOBATH JOCTH KEHUE 3TOH 1IEIH;
— OCYILECTBJIATh UTOTOBBINM U MOIIATOBBIA KOHTPOJIb IO PE3YJIbTATY;
— aJICKBATHO BOCIIPUHHUMATH JOCTUTHYTBIN PE3YyJIbTAT;
— pasnauyath cnocod U pe3yJbTaT JehCTBUS;

— BHOCHTbL KOPPCKTHBLI B JeicTBUS B ClIyda€ pacxOoXIACHHA PE3yJibTaTa PCUICHUSA

3a/la41 Ha OCHOBEC €€ OLCHKH U YUCTa XapaKTEpa CACIIaHHbIX OIJ_II/IGOK;
= B COTPYAHHUYECCTBE C I[ICAAaroroM CTaBUuTb HOBBIC y‘le6HBIe 3aJa4u,
= IPOABJIATH ITIO3HABATCJIIbHYIO HHUIIHATUBY B y‘le6HOM COTPYAHUYCCTBC,

— OCBauBaThb CHOCOOBI pElIEHUS NPOOJEeM TBOPYECKOrO XapakTepa B JKHU3HEHHBIX

CUTyalluAX;

— OLICHUBAaTh HOJ'Iy‘IElIOHIPIfIC?I TBOp‘IeCKI/Iﬁ IPOAYKT U COOTHOCUTH €TI0 C M3HAYaJIbHBIM

3aMBICIIOM, BBITIOJHSATH IO HEOOXOAMMOCTH KOPPEKIIUU JTUOO MPOIYyKTa, TMO0 3aMbIca.



Ilo3HaBaTeILHBIC VHUBCPCAJIBHBIC V‘-I€6HBIG HGfICTBHSII

— OCYILECTBJISITh NOUCK MH(GOPMALMU B MHAUBUAYAIbHBIX MH(OPMALMOHHBIX apXUBax
oOyuaromierocs, MHGOPMAIIMOHHON cpeie 00pa3oBaTENbHOTO YUYPESKICHHs, B (enepaabHbIX

XpaHWIMIIAaX HHHOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYPCOB;

= HCIIOJb30BAaThb CpCACTBaA I/IH(I)OpMaI_[I/IOHHBIX U KOMMYHHUKAIIUOHHBIX TEeXHOJIOT U JJIA

PCHICHUA KOMMYHHUKATHBHBIX, TIO3HABATCIIBHBIX U TBOPUCCKUX 3a/a4,
— OpPHEHTUPOBATHLCS B pa3HOOOpaA3HH CIIOCOOOB pEIIeHUs 3a/1ay;

— OCYIICCTBJIATH aHAJIN3 CBOMCTB O0OBEKTOB C BBIACIICHUEM CYHICCTBCHHBIX U

HECYII[ECTBEHHBIX TPU3HAKOB;
— NPOBOJUTH CPAaBHEHUE, KJIaCCU (PUKALIMIO 110 3aJaHHBIM KPUTEPHUSIM;
— CTPOWUTH JIOTHUECKUE pacCyXkIeHUs B (POpPME CBSA3H MPOCTHIX CYKIACHUNH 00 00BEKTE;
— yCTaHaBJIMBaTh aHAJIOI'MH, IPUUYUHHO-CIIEACTBEHHBIE CBSI3U;

— CHUHTC3HUPOBATbh, COCTABJIATH LCJIOC U3 qaCTeﬁ, B TOM YHCJIC CAMOCTOATCIIBHOC

AOCTpanBaHUEC C BOCIIOJIHCHUCM HEAOCTAOIINX KOMITIOHCHTOB,

— BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl CPABHEHUS U KiIacCH(PUKAIINHI 00 bEKTOB.

KoMMyHHKATHBHBIE YHUBEPCAILHLIE YUEOHBIE JIENCTBUS:

— apryMeHTHPOBAaTh CBOIO TOUKY 3pEHHS Ha BIOOpP OCHOBaHUM U KPUTEPUEB MPH

BBIJIEJICHUH NTPU3HAKOB, CPABHEHUH U KJIacCU (UKL 00BHEKTOB;
— BBICIYIIMBAaTh COOECETHUKA U BECTH JUAJIOT;

— IMpHU3HABATb BO3MOKHOCTb CYIICCTBOBAHUA PA3JIMIHBIX TOYCK 3PCHHUA U IIpaBa

KaxxJ01ro uMEThb CBOIO,

— IUIAHUPOBATh y4eOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMU: OIPEAEISTH

ey, PyHKIIMU y4aCTHUKOB, CITIOCOOBI B3aMMOIEHCTBHS;
— OCYUIECTBJIATH [IOCTAHOBKY BOIIPOCOB

= pa3pcuiaTtb KOH(i)J'II/IKTBIZ BBISABIIATD, I/II[eHTI/Iq)I/II_II/IPOBaTb HpO6JICMI>I, HCKaTh U

OLICHUBATh aJIbTCPHATHBHLIC CITIOCOOBI paspCuICHuA KOH(bJ'II/IKTa, INPpUHUMATb PCHICHUA

— YIpaBJIATh NOBEIEHUEM MapTHEPa (KOHTPOJIMPOBATH, KOPPEKTUPOBATH, OLIEHUBATH €TO

JEHCTBUA);

— YMCThb C I[OCT&TO‘IHOfI ITOJIHOTOM ¥ TOYHOCTBIO BbIpakaTb CBOU MBICJIA B

COOTBCTCTBHHU C 3aJa4aMH 1 YCIIOBUAMU KOMMYHUKAIINH;



— BJaJCTh MOHOJIOTUYECKON U JUATOTUUECKOM Q)OpMaMI/I peuun.

IIpexmeTHbIe:

TTo okoHYaHNH 00yUYeHHs 00yUarOIMecs DOJHKHBI 3HATh:

— mpaBuia 0€30MacHOi paboThI;

— OCHOBHBIE KOMITOHEHTHI KBaJIPOKOIITEPA;

— npuHIUIBI paboTel 3D-000pynOBaHNUS;

— KOHCTPYKTHBHBIE 0COOCHHOCTH Pa3IMYHBIX MOJIEICH, COOPYKEHHI U MEXaHHU3MOB;

— KOMIIBIOTEPHYIO Cpey, BKIFOYAIOIIYI0 B ce0s rpaduueckuii si3pIk

IpPOrpaMMHPOBAHUS;
— Croco0bI UCMOJIb30BAaHUS CO3aHHBIX TPOTPAMM;

= IPHUEMBI U OIIBIT KOHCTPYHUPOBAHUA C UCITOJIB30BAHUEM CIICHUAJIbHBIX 3JICMCHTOB 1

Ipyrux 00bEKTOB;
— OCHOBBI MUJIOTUPOBAHUS;

— OCHOBHBIC aJIrOPUTMUYCCKHNEC KOHCTPYKIIHUH, STAIlbl PCIICHHA 3ada4 C UCITIOJIb30BAHUEM
KOMITBIOTEPA.

I1o oxoHYaHMUK 00yUEeHHs 00YYAIOMIMECS JOJDKHBL YMETh:

— HCIIOJIb30BaTh OCHOBHBIEC AJITOPUTMUYECKUE KOHCTPYKIIMU JJIs1 PELLICHUS 3a1a4;
— KOHCTPYUPOBATh PA3IUYHBIE MOJIENH;
— HCIOJIb30BaTh CO3/IAHHBIE MPOrPAMMBI;

— MNPHUMCHATH ITOJIYUCHHBIC 3HAHUA B HpaKTHqCCKOﬁ ACATCIBbHOCTH.

I1o okoHUYaHUH O6VLI€HI/IH O6V‘*I3IOH.IPICC$I JOJIKHBI BJIaACTh:

— HaBbIkamu paboThl ¢ BITJIA;
— HaBbikamu padoTsl B TRIK studio;

— HaBbIKaMH paboThl ¢ 3D-TeXHONOrUsIMH.

OTJIMYUTEJBHBIE OCOBEHHOCTH NTPOI'PAMMBI
OtnuuntensHasi 0COOCHHOCTh MPOTrPaMMBI 3aKIFOYAETCS B TOM, YTO OHA WHTErPUPYET B
ce0e JOCTIKEHHUSI COBPEMEHHBIX M MHHOBAIIMOHHBIX HAIlpaBJIeHUI B OECIIIIOTHON aBUAIUY.
OO0pa3zoBaTenpHass mporpaMma MpU3BaHA PACHIUPUTH KYJIbTYPHOE MPOCTPAHCTBO IS
caMopeaju3aliy, CaMOAKTyaldu3allud HW  CaMOpa3BUTUA  JIMYHOCTH, CTUMYJIMPOBATH

o0yJaromierocss K TBOPYECTBY, CO37aTh KaXIOMY pEOCHKY ONarompusTHYIO IMO4YBY IS



HpO(bCCCHOHaHBHOﬁ OpUCHTAIWH, PA3BHUTHA JIMYHOCTHBIX Ka4Y€CTB, CTAHOBJIICHHIO €TI0 KakK

CyOBeKTa COOCTBEHHOM JKU3HHU.

AJIPECAT TPOI'PAMMBbI
[Iporpamma mnpenHa3HadyeHa s gered 12 — 16 jer, NpOSBISIONIMX HWHTEPEC K
TEXHUYECKOMY TBOPUYECTBY, 0€3 CIEIMaIbHBIX 3HAHWW M HaBBIKOB. Bo3pacTHBIC O0COOCHHOCTH
O0y4JarIMMXCS TO3BOJIIIOT OCBOWTH MaTepuall JIOMOJHUTEIHHON 001eo0pa3oBaTeibHON
obmiepa3zBuBatoeii mporpamMmma «OCHOBBI ~ yIpaBlieHUS OECHUIOTHBIMH  JIETATEIbHBIMU

anmnapataMu» B IIOJIHOM 0ObeMeE.

CPOKH U OTAIIbI PEAJIM3ALIUU ITPOTI'PAMMBbI

JomnonnurensHas oOueoOpa3oBaTesibHas —oOuiepa3BuBarom@as mnporpamma  «OCHOBBI
ynpaBjieHHUs. OeCHUIOTHBIMU JIETaTEJIbHBIMU amlapaTaMu» paccuuTaHa Ha 1 rox oOydeHHs.
OOumit o6bem 34 yaca, 1 yac B Hepemo. Pexxum 3aHsITHI peann3yeTcsl COrJIaCHO KaJIeHIapHOMY
y4eOHOMY IpaduKy.

OcHoBHOM (Qopmoli opraHuszanuy 00pa30BaTEIbHOIO Ipolecca SBISETcd ydeOHoe
3aHATHE, BKIIIOYAIOLIEE TEOPETHUECKYI0 U MPAaKTHYECKYyl0 dacTu. [IpogosnKuTeNbHOCTD
yaeOHOoro 3aHsaTus — 40 MUHYT.

I'pynna ¢popmupyercs 1o 12 yenoBek 6€3 mpeaBapUTEIIBHOIO 0TOOpA.

®opMmbl 3aHATHI — rpyNIoBbIe, yueOHbIe TPyl GOopMUPYIOTCS MO Bo3pacTy. Pacnucanue
3aHATUN U HAMOJIHAEMOCTb IPYIIIBI COCTABIISIETCS C YUETOM TpeOoBaHHM Mep 0€30MacHOCTH MpU
CO3JJaHMH, SKCIUTYaTUPOBAHUH U YIPABJICHUH OCCIUIOTHBIMU JICTaTEIbHBIMU allapaTaMu.

B mnponecce peanuzanuu NporpaMMbl HCIOJIB3YIOTCS clieAyromue (opmbl y4eOHOI
paboTHI:

1. o komuuecTBY 00y4aronMXxcs — rPyIIoBBIE.

2. I[lo 0co0eHHOCTSIM KOMMYHHUKATHBHOT'O B3aUMOJICHCTBUS — TEOPETUYECKHE 3aHSITHA,
y4eOHO-TIPaKTUUECKU € 3aHATHUS, BBICTYIVIEHUS HA COPEBHOBAHUSX PA3JIMUYHOIO YPOBHS U T.JI.

3. Ilo aupakTHUYecKoi 1ienu — BBOJHOE 3aHATHE, TEOPETUYECKasl TOArOTOBKA, IPAKTUYECKHE
3aHATHSL, KOHTPOJIb 3HAHUH U T.J.

MeTtoabl 00yueHus :

—  00BACHHUTEIILHO-UJUTIOCTPATUBHBIN;
—  PENnpOayKTUBHBII;

—  YaCTUYHO-IIOMCKOBBII;

—  UWHTEpPAKTHBHBIN.



®opma o0yyeHuUs:

IIpn peanuzanuu  JONOJHUTEIBHOU

0011e00pa3oBaTeIbHOM

o01epa3BUBaOIICH

nporpaMMmbl «OCHOBBI yIpaBieHUsl 0€CHUIOTHBIMY JIETATEIbHBIMU allllapaTaMu» UCIOJIb3YIOTCS

ouyHas (popma oOydeHHUS.

[IporpamMMa Takke NpPEANOJAraeT HUCIOJIb30BAHUE CETEBOM (HOPMBI peasn3aliu

MPOrpaMMBbl MTyTEM 3akiroueHus: goropopa «O cereBoit (opme peanusaiiu JTOTOJTHUTEIHHBIX

001eo0pa3zoBaTeIbHBIX O0IIEPa3BUBAIOIINX MTPOrpaMM» C 00pa30BaTEIbHBIMU OPraHU3AIUSIMU

ApxaHrenbckoil obnactu.

YUYEBHO-TEMATHYECKHWM IJTAH

Ne HasBanue pasznena, Tembl Kommnuectso
n/m 4acoB
BCETO @DopMBI KOHTPOJIS

BBoaHoe 3ansiTue. Beenenue B 1
npeamet. Texnuka 0e3onacHocTu

1 Texnosioruu 6ecnUIOTHBIX 4
JIeTaTeJbHbIX aNNapaToB

1.1 |Bseanenue B uctoputo BIIJIA 1 becena

1.2 | Teopernueckue ocHOBHI BITJIIA 1 Ompoc, 6ecena

1.3 |PazHoBuUIHOCTH OECITUIOTHBIX Ompoc, 6ecena
JeTaTeIbHbIX aIllapaToB. 1
KBaapokonTepsl, BUJIbI, 0COOCHHOCTH
KOHCTPYKIIUU U YIIPABIICHUS

1.4 [[Ipumenenue rexnonoruit bBITJIA B 1 Omnpoc, 6ecena
Pa3IMYHBIX 00JIACTIX

2 Coopka 6ecnuJI0THBIX 4
aBHANIMOHHBIX CHCTEM

2.1 | 3HakoMCTBO C 000pyIOBaHHEM 1 Omnpoc, 6ecena

2.2 | Coopka KBaJpOKOIITepa ¥ HACTPOUKHU 3 JleMoHCTpanus
MOJIETHOTO KOHTpOJLIEpa TOTOBOH MOJIENH

3 IunoTupoBanue 15

3.1 | OOyucHue yrpaBICHUIO BrlmoniHeHHE TpaKTHY €CKUI
KBaJIPOKONTEPOM B BUPTYaJIbHOM 2 3aaHui
CUMYJISITOpE

3.2 | Teopust py4HOr0 BU3YyaJbHOTO 1 BrlmoiHeHHE TpaKTHY €CKUI
NUJIOTUPOBAHUS 3alaHUN

3.3 |/IBmKeHUE B rOPU30HTAIBHON 1 BerlmoiHeHHE TpaKTHY €CKUI
MJIOCKOCTH, JIEMEHTHI YITPABIICHHS 3alaHui

3.5 | IBuKeHue B BEpTUKAJIBHOM 1 BelntonHeHN e MpakTHY €CKUI

IIJIOCKOCTH, 3JIEMEHTHI YIIPABJICHUS

3aIaHUN




3.6

IToawém u nocanka BITJTA

BeltonHEeHNE MPaKTHY €CKUI

1
3aJlaHui
3.7 |Ilonér mo mpsimoii. [ToBopoT. PeBepc 1 BrInosiHeHnEe mpakTHy eCKUid
3a1aHUI
3.8 |Ilon€T mo 3amanHOl TpaeKTOpUU 1 BrimotHeHH e TpaKTUY €CKUi
3a1aHUI
3.9 |Crnoxusle nepemenienus. Kombunanuu 1 BbInosHeHH e NPaKTHY €CKUM
CHUCTEMBI YIIPABJICHUS 3a/laHuUi
3.10 | OcoOeHHOCTH ¥ TUITUYHBIC OIUOKU 1 TecT. Pemienue keiica.
npu nusotupoBanuu BITJTA
3.11 | TpeHupOBOYHEIE MMONETHI HA 5 becena, npaktuka
KBaJIpOKONTEPE
4 IIporpammupoBanue 8
4.1 | OcHOBBI pabOTHI B IPOrPaMMHOM Ccpezie 3 becena, onpoc, roroBas
TRIK Studio nmporpamma
4.2 | OGy4yeHue OCHOBaM 5 becena, onpoc, roroas
MpOrpaMMHPOBAHUS Ha si3bIke Lua mporpamMmma
4.3 | Co3gaHue aBTOHOMHBIX TPOTr'PaMM 5 becena, onpoc, roroBas
nporpamma
4.4 | OtpaboTKa MporpaMM B CUCTEME 1 becena, onpoc, roroBas
MO3UIIMOHUPOBAHHUS B TIOMEIEHUH nporpamma
HUToroBblii KOHTPOJIb [IpoBepka 3HaHuM 110
W3Y4EHHOMY MaTepuany.
) 3amuTa npoeKToB. TecT.
Pewenue keiica.
BrlinonHeHne npakTHuecKux
3aJlaHUN.
HUTOI'O 34

Kanennapuplii yueonniii rpagpuk peanusanuu JJOOII

«OCHOBBI yYiupaBJjieHUs 0eCUJIOTHLIX JIeTaTeJIbHbIX alnmapaTroB»

[lepuoxn obyuyenus Bcero yueOHbIX Heenb

KosmuectBo
y4eOHBIX YaCOB

Pexxnm 3angatun

1 ron 34

34

1 pa3za B Hener0
no 1 yacy




COILEPXKXAHUE NTPOI'PAMMBI
BBoanoe 3anstue. Beenenue B npeamer. Texnuka 06e30macHOCTH

Moayanbl. TexHonoruu 0ecIUJIOTHBIX JE€TATEJbHBIX ANIIAPATOB
CrpykTypa u conepKaHME 3aHSITHH, OCHOBHBIE I€JM. AHalIU3 aHKETHUPOBAHUS.
BoisiBieHHE CHIIBHBIX CTOPOH Yy oOOydaromuxcsi (IMPOEKTHUPOBaHHE W MPOrpaMMHPOBAHUE).
HNHcerpyktaxxk nmo Tb. IlpuHOuMnel OpPOEKTUPOBAHMS W CTPOEHUS KBAJAPOKONTEPOB. THIIBI
OeCHIIOTHBIX JIETATENBHBIX ammapatoB. Mcrtopust pa3BuTHs KBajgpokonTepoB. OCHOBBI
aneKkTpudecTBa. Jletaan M y3ibl KBaJpPOKOITEpA: aKKyMYJSATOP, OECKOIICKTOPHbIE JABUTATEIH,
MOJIETHBI KOHTPOJUIEP, MPUEMHHUK, PETYISATOP CKOPOCTH, BUHTHL. TexHHKa 0e30MacHOCTH IMpH

pa60Te C ACTAJLIMU U y3JIaMHU KBAaAPOKOIITEpaA.

Moayab 2. COopka 0ecnMJIOTHBIX ABUAIIMOHHBIX CHCTEM

[lonsTne TexXHUKH, MeXaHHU3Ma, COOpPOYHON eauHHULBL. Pa3beMHBIE M HEpa3beMHBIC
coenuHenus. [IpaBuna W mpueMbl MOHTaka M3JeNUd U3 HAaOOPOB KBaapokomnTepa. TexHuka
6e301acHOCTU IpU paboTe ¢ KBaIPaKONTEPaAMH.

C6opxka kopItyca KBaJpoKonTepa. Y CTAHOBKA U MOJKJIIOYEHHUE MOJIETHOTO KOHTPOJLIEpA.
[TonkmroueHne  OECKOUIGKTOpHBIX — auratenieii. [IpoBepka  HampaBiieHHUsS  BpallCHHS.
[Monkmouenne akkymymnstopa. [IpoBepka pabGorocnocoOHOCTH Bcex cucTeM. llomkmodeHue
MOJIETHOTO KOHTpoOJUIepa K KOMIBIOTEpY. 3arpy3ka MpOIIMBKM B TaMsITh IOJETHOTO
KOHTpoOJIJIepa. YcTaHOBKa mporeiiepoB. Hactpoiika QyHKIUN ynepkaHusi BBICOTBI U Kypca.
[MoaxmroueHue nmynbTa ynpaBiaeHUs K NpueMHUKY. [logkioueHre olHOTO MyJbTa YIPaBICHUS K
HECKOJIbKUM  KBaJpOKOIITepaM OJHOBpeMeHHO. Hacrtpoiika mnynpTa yhnpaBiieHUs 4epes3

CEHCOpHYI0 naHenb. [IpoBepka 3HaHuM 110 U3yueHHOM TeMe. Tect. Pemenue kenca.

Moayas 3. [InnoTupoBanue

Bupryanbensiii cumynstop FreeRide FPV. Uutepdeiic. OcHOBBI paboThl B IporpamMme.
AHanu3 1HOJETOB M OMMOOK MUIOTHpPOBaHMA. TexHHYeckoe OOCIIyKMBAaHUE KBaJPOKONTEPA.
Texnuka 6e30macHOCTH IpU JIETHOM 3KCIITyaTalluy KonTepoB. [IpeamnonerHbie mpoeaypsl.

VYmpagsieHnue KBaJpoKOITEPOM B BHUPTyanbHOM cumyJsstope FreeRide FPV. TToaroroska
KBaJIpoOKONTEpa K rnepBomy 3amycky. [IpoOGHbIi 3amyck 0e3 B3néra. IIpoBepka Bcex y3i0B
ynpasienus. [1epBriii B31ET. 3aBUcaHue Ha Mayioil BeicoTe. [IpuBbIKaHUE K MYJIbTY YIIPaBJICHHUS.
Bsaner Ha Mamyro BbICOTY. 3aBUCaHUE. Y IepiKaHUE 3aJaHHOW BBICOTHI B pydyHOM pexume. Ioser
Ha MaJioil BBICOTE MO TpaekTopuH. [loneT ¢ mcnonap3oBaHueM (QYHKUUN yIep)KaHUsS BBICOTHI U

Kypca. IIpoxoxnenue uek-nucra no noaroroske. Bucenune. [lonér B 30He nunoraxa. Briepen-



Hazaj, BieBO- BmpaBo. [locaaka. Ilonér mo kpyry xBoctoM k cebe. Bucenune 6okom k cebe.
[Toner B3ax-Brepen U BIEBO-BIpaBo OokoMm k cede. ITonér OokoMm k cebe BIEBO-BIPABO IO
oHOM JmHUU C pa3BopoTtoM. [lonér nmumom k cebe. Bucenume. Bmepen-naszan, BieBO-BIpaBo
oM k cebe. [Tonér mo kpyry Hocom Bnepen. Bocemépka Hocom Briepén. [logBenenne uroros.

[IpoBepka 3Hanui o u3y4yeHHou reme. Tect. Pemenue kelica.

Moayas 4. [IporpammupoBaHue

Beenenue B mporpammupoBanue. Ilonstue mporpammupoBanus. OCHOBBI paboThHI 3a
KOMITBIOTEPOM.  SI3BIKM  mporpaMMmupoBaHuss © uXx kiaccupukanuu. OO030p  SI3BIKOB
IIPOrpaMMHPOBAaHUS  BBICOKOTO ypoBHs. CKpUNTOBBIM s3BIK IporpammupoBanus Lua.
Cunrakcuc. O630p nporpammuoi cpenbl TRIK Studio. Teopetnueckne OCHOBBI CHCTEMBI
NO3ULIUOHUPOBAHUS.

Co3znanue nmporpaMM Ha si3bike Lua. BzaumoneiicTBue ¢ Ha3eMHOM CTaHLIMEN ypaBJIeHUsl
(HCVY). Komnumsiums. Co3manue nepBeix nporpamm. Bsner. Ilomer B Touky. Muranue
ceeroanonoB. Coznanue nporpaMmsl «JIBuxenue no kBajapaty». Coznanue nporpammsl «Ilomner
0 TpaekTopuu». MOHTaX yIbTPa3BYKOBBIX JaTuvukoB. Pamuomonynb. IlepBbiii 3amyck
aBTOHOMHOH mporpammsl. [loner ¢ rpannunbiMu ycioBusaMmu. IlonBenenue uroros. IIpoBepka

3HaHUH 10 u3y4ueHHou Teme. Tect. Penienue kelica.

Moayasb S. UTOroBblii KOHTPOJIb
[IpoBepka 3HaHMI 10 U3Y4EHHOMY MaTepHaly. 3anmTa npoekToB. Tect. Pemenne keiica.

Brimonnenue MPAKTHUICCKUX 33213HI/H71.



YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI

KanpoBoe o0ecnieueHue nporpaMmbi:

[Tporpamma MOXET peain30BbIBATHCS MME1arori4ecKUMHU pabOTHUKAMU, MPOIIEIITNMU
nepenoAroToBky (odydenue) mo mporpamme «IIpaktudeckas moaroroBka B chepe pa3paboTKH,
pou3BoCTBa M 3Kkcyatauu bAC» B HeoOxonumMom oObeme.

NudopmanuonHoe obecneuyeHue MporpaMmbl: (ayamo-, BUI€0-, GOTO-, HHTEPHET
UCTOYHHKH) COOTBETCTBYET COBpPEMEHHBIM TpeOOBaHUSIM U OOECIeuuBaeT JOCTHUIKEHUE
MJIAHUPYEMBIX PE3YJIbTATOB.

MarepuajibHO-TEXHHYECKOe o0ecneyeHne NpPOorpaMMabl .

Kabuner mist 3aHsatuii  coorBercTByeT TpeboBaHusiMm Canllun 2.4. 3648-20
«CaHHUTapHO-3MHUIEMUOJIOTHUECKHe TPeOOBaHUs K yCTPOWCTBY, COIAEPKAHUIO U OpraHHU3aINH

pexkrMa paboThl 00pa30BaTENbHBIX OPraHU3AIMI TONOJHUTEILHOTO 00pa30BaHus AeTEH»

TpeﬁoBaHm{ K 30HMPOBAHHUI0O U TEXHUYECCKOMY o0ecrneYeHHIo:

Ne /it 30HUpPOBAHUE Texuunueckue TpeOOBaHUS
1. Ilomemenus nis 1. Bentuimpyemoe momenieHre OOIIeH IJIOMa b0 He
MIPOBEJICHUS ayAUTOPHBIX U menee 100 - 120 m°
MIPaKTUYECKUX 3aHATUN
2. | IlpoBomHoii mHTEepHET, CKOpoCcTh0 He Menee 100
Mowurt/c
1.1 PaGouas 30Ha co 1. | Tlmomame paGodero MecTa Ha OJHOTO YYaIIeroCs HE
CToJIaMu, 000py/IOBaHHAs MeHee 6 M°
MePCOHAILHBIMU
KOMITBIOTEPAMH 2. | DnexTpuyecTBO Ha Kaxaoe pabouee mecto - 220
BonbT (He menee 2 kBT)
3. | IlpoBoxmHoii WHTEpHET, cKopocThio He MeHee 100
Mobwut/c
1.2. PemonTHAas craHus u 1. | Ilnomans He Menee 10 M2

3oHa 3 [[-neuaTtu
2. | DnexrpuuectBo - 220 BombT (He MeHee 2 kBT)

3. | IlpoBomHOii MHTEpHET, CKOpocThio He MeHee 100

Mout/c
1.3 Pabouee mecto 1. [Liomans He MeHee 6 M2
nperoaBaTess
2. | DnexrpuuectBo - 220 Bosbt (He MmeHee 2 kKBT)

3. | TIpoBomHo# wHTEpHET, cKkopocThio He MeHee 100
Mowut/c




1.4. | Manas nonetrHas 30Ha 1. | KapkacHo-ceruaTblii Kyo 3x3x3M ¢ neMnpupyrommm

noKpbITHEM/YacTHUHO OrOpPOXKEHHOE CETKOil
npoctpanctBo  9-30  M? ¢ gemmdupyommM
IMOKPBITUEM

2. OcHoBHas moseTHasi 3008 | 1. | O6mas mromags 100 - 300 m* ¢ gemndupyrommm

NOKpbITHEM. BbIcoTa moToska He meHee 3 -4 M.
Mexy TOJNIeTHOW 30HOW M MPOXOAOM - OapbepHas
30Ha HEe MeHee | M

Heo6xonnmoe o6opynoBanune u marepuainsl (Ilpuio:xenue 1)

CUCTEMA KOHTPOJIA PE3YJIbBTATUBHOCTHU OBYYEHUA

Jnst oTcnexxuBaHUsS PE3yJbTATUBHOCTH Ha MPOTHKEHMH BCEro Iporecca oO0ydeHus
OCYLIECTBIISIIOTCSA:
1. BxoaHas [OuarHocTHMKa — TENarorudyeckoe HaOMIoJIeHne, OIMpoC, AHKEThl, BUKTOPHHBIL,
MO3BOJISIFOIINE BBISIBUTh YPOBEHB IMOATOTOBJIEHHOCTH U BO3MOKHOCTH J€TEH ISl 3aHATUS JaHHBIM
BUJOM JIEATEIBHOCTH.
2. Tekymuii KOHTPOJIb — ONPOC Ha OCHOBE IMOJYYCHHBIX 3HAHWW HAa TEKYIIUH MOMEHT BPEMEHH,
BBITNIOJIHEHUE KEIC-3a/JaHUl, y4aCTHE B COPEBHOBAHUSIX.
3. IlpomexyTOUHBIH KOHTPOJb — IPOBEpKAa 3HAHUW, YMEHUIl M HABBIKOB IpPH MOMOIIU
pa3paboTaHHBIX KeHCOB Ha 0a3e MPaKTUYECKUX 3a71a4 ¥ COPEBHOBAHMIA.
4. UtoroBas aTTecTalys — 3amuTa MPOEKTOB, 3a4€T, TeCT (Ha BRIOOP oOydaromierocs).

Taxke ¢dopmamMu MOJIBENEHUS HWTOTOB IO JaHHOHW MpOrpaMMe SIBJISICTCS Y4acThe

o6yqa}01unxc51 B COPCBHOBAHUAX U YUCHUYCCKHUX HAYUHO-TCXHUICCKUX KOH(l)CpCHHI/ISIX.
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IIpunoxenue 1

Heo0Oxoaumoe 000py1oBaHHE ¥ MaTEPUAITBI

KonmaectBo pabounx mect: 12

OOmas 30Ha
Ne Hanmenosanune Kpatkue (paModHBI€) TEXHUIECKHE Bun KomanuectBo Enununia Hrorosoe
XapaKTCPUCTUKHU N3MEPECHUA KOJMYECTBO
(I x T" x B) vHe menee 2000 x 500
1 |Crenmax x 1400 MM, He MeHee 3-X TOJIOK, Mebenn 2 IIT. 2
METAJUIMY ECKAN
JlecTHuma- Pabouas BricoTa, He MeHee 1,5
2 O0opyoBaHue 2 IIT. 2
CTpEMsHKa MeTpa
Pynerka IIpenen nsmepenuii He meHee 5000
3 Y p p Oo6opynoBanue 2 IIIT. 2
U3MEPUTEIIbHAS | MM
Huaronans He MeHee 65",
Mirepaxrusias | P2PELLCHAE HE Metee 3840 x 2160
4 HaHleL (4K UHD), spkocts He Menee 350 | OGopynoBaHue 1 IT. 1
KJI/KB. M, KOHTPaCTHOCTb HE MEHEe
1200:1 Lm
SInmkn g IInacTuKOBBIE SIIUKHU C KPBILIKOM.
5 | xpaneHus Pasmepsr (B * 111 * T'): He MeHee Mebenb 12 IIT. 12
BeIleH 55,5x39x29 cm
Mauas monerHast 30Ha
N | HaumenoBanwue | Kpatkue (paModHbIe) TEXHUYECKUE Bun Konuuects| Enununa | Hrorosoe
XapaKTePUCTUKU 0 M3MEPEHUs | KOIUYECTB
0
Manas .
CeruaTtslii Ky0 He MeHee yeM 3 X 3
ToJIeTHas 30Ha
X 3 M WM YaCTUYHO OI'OPOKEHHOE
JUTS TECTOBBIX .
1 LOJICTOR B CETKOH MpOoCTpaHCTBO He MeHee 9 - | ObopynoBaHue 1 IT. 1
30 M° ¢ IeMIpUPYIOIIM
3alIUIIEHHOM
MTOKPBITHEM
MPOCTPAHCTBE
Habop maToB ny1s cMsiraenus
apa Ipu MaJeHuu KOITEPOB.
AMOpPTH3UPYIO yjiapa rpH Tl P
KomnuectBo mMaToB B Habope
IIMe MaThbl Ha
2 . JTIOJDKHO COOTBETCTBOBATh ObopynoBanue 1 IT. 1
10J1 MaJIoi 9 .
o pa3mepam Majloi MOJETHOM 30HBI.
MIOJIETHOW 30HBI
Matbl 1OKHBI OBITH C MaTOBBIM
AHTHOJIMKOBBIM [TOKPHITHEM
Cucrema CraumoHapHBI MOAYb;
YIIBTPa3BYKOBO | yJIbTPa3ByKOBbIE U3ITydaTeIIH
3 |#i HaBuramu B | Masiku (He MeHee 4 mt.); komruiekT | OOopynoBaHue 1 IT. 1
MOMEIIEHUH IIPOBOJIOB ISl COETUHEHU S

COBMECCTHMaAsA C

H3JIyvaTenen; KperieHue




BEBC

u3Jlydarelsiei Ha cTeHy. TOo4HOCTh
MO3ULMOHUPOBAHUS - OTKIIOHEHHE
He OoJiee 2 cM aOCOIIOTHAS, HE
oonee 1 - 3% ot paccrosiHUS
MEXTy MasikaMH - OTHOCUTEIIbHASI.
- [luranue: AKb mutuii-
MOJIMMEPHAsl EMKOCTh HE MEHee
1000 mAu.

OcHoBHasl MoJieTHas 30Ha

HaumenoBanue | Kpatkue (pamo4HbIle) TEXHUUECKHE Bun Komnuects| Enmamna | Hrorosoe
XapaKTePUCTUKH 0 WU3MEPEHUS | KOIUYECTB
0
Oo6mas mnomaas He meree 100 -
2 v
OcHoBHas 300 M, orpaxaeHye 3aIUTHOU
[ Orpax O6opynoBanue 1 T, 1
II0JIETHAS 30HA | CETKOH (IIOTOJIOK, IEPUMETD,
KpETUICHUE HUYKHETO Kpast)
He menee 20 mozutmii ¢ HabopoM:
BOPOTA, KOJIBLIO, CBETOBOH MapKep,
CUMTHIBAIOIINI MOAYJIb,
Kommnexr nepeaaTyrK, OJ0K MUTaHUS JUTs
Tpacchl AJist 3JIEMEHTOB: B COOTBETCTBHH C KoJ- | OOopynoBaHue 1 IIT. 1
I0JIETOB BO CBETOBBIX BOPOT, CBETOBBIX
KOJIEI], CBETOBBIX MapKEPOB, aruco-
METOKa, B3JIETHO-110CaJ04HbIE
TUIOIIAAKH (hjIar, CUcTeMa 3aCeUKH.
HaGop matoB st cMsTaeHus
ylapa Ipy MajieHuH KOMITEPOB.
Awmoptmupyro | KommdectBo MaToB B Habope
ve MaThl Ha OJDKHO COOTBETCTBOBATh
H ! o . O6opynoBanue 1 T, 1
MOJ1 OCHOBHOHM | pa3MepaM OCHOBHOMU MOJIETHOM
MOJIETHOM 30HBI | 30HBI. MaThl AOIKHBI OBITH C
MAaTOBbBIM aHTI/I6IH/IKOBBIM
MTOKPBITHEM
CraumoHapHbI# MOIYIb;
YIBTPa3BYKOBbIE U3ITydaTesIn
Masiku (He MeHee 4 IIIT. ); KOMILICKT
MIPOBOJIOB ISl COETUHECHUS
Cucrema P A A
U3IIy4dareneil; KperjieHue
YIIBTPa3BYKOBO .
L u3Iy4dareneil Ha creHy. TOUYHOCTb
1l HaBUTaLlUU B
MO3ULMOHUPOBAHUS - OTKJIoHeHHe | OOopymoBaHue 1 IIT. 1
IIOMEIIEHUH,
He Oonee 2 cM aOCOIIOTHAS, HE
COBMECTHUMASI C o
EBC oonee 1 - 3% ot paccrosiHUS
MEXy MasiKaMH - OTHOCUTEJIbHAS.
ITutanue: AKbB nutwmii-
NOJIMMEPHAsi EMKOCTh HE MEHee
1000 mAu.
PemonTHas cranmms u 30Ha 3 J[-nedatn
Haumenosanue | KpaTkue (paMOYHbIE) TEXHUYECKHE Bun Konvuects| Enumnuna | Hrorosoe
XapaKTePUCTUKU 0 W3MEPEHUs | KOIUYECTB




Cron pabounit

MOHTaKHIKA (I x I x B) He menee 1200 x 700
Mebenb IIT.
paauoanmapary |x 805 MM
pBI
Pabouee kpecio | C u3MeHsieMoi BBICOTOW CHJICHBS,
MeGenb IIT.
Ha KoJiecax 0€3 OJIOKOTHUKOB
Cron (I x T" x B) ve menee 1300 x 740
. MeGenb IIT.
KOMIIBIOTEPHBIN | X 730 MM
oOmacth nedatu He MmeHee 200 X
200 x 210 MmM;
TommiuHa cjos He menee 0,01 MM u
He oonee 0,5 MM;
THUI KOPITyCa - 3aKPBITHIN;
3D-nipunTE Ob6opyoBanue IIT.
p p Iabapursr: He mernee 300 x 300 x Py
350 mm.
Macca ne 6onee 30 kr.
MakcumasbHas MOIIHOCTE HE
oomnee 500 Bt
IIporpammMHoOe
obecrieuenue | [IporpammHOe obecrieueHre ISt IIporpammHuoe e
JUISL CO3/IaHMSL | CO3/IaHMS TPEXMEPHBIX MOJIETICH. obecnieueHue '
3D-moneneit
[IporpammHuoe obecrieueHue st
OTTIPAaBKHU MX Ha mevars Ha 3D-
[Iporpamma nsst
npunTep. [Iporpammuoe IIporpammHuoe
neyatu 3D- IIT.
o0ecredeHue JOKHO ObITh o0ecrieueHme
IpUHTEpPA
COBMECTHMO C 3aKyraemMbm 3D-
IPUHTEPOM
HamnpsoxkeHne Ha BXoJIe: HE MEHee
220 B~ 50 I'm.
[ToTrpebsiemast MOIITHOCTH: HE
oonee 750 Br.
MaIa30H HaCTPOUKHU
[MTasimpHas A P
J— TEeMIepaTypbl NasUIbHUKA: HE O6opyoBasHe e
(beHom menee 50 °C u He 6omee 600 °C. Y '
Junana3oH HacTpOUKH
TeMmIneparypsl TepModeHa: He
menee 100 °C u ne 6onee 600 °C
O0beM BO3AYIIHOIO TIOTOKA: HE
oomee 150 ji/mMuH.
HanpsxeHre 1 MOLLIHOCTB: HE
HemvoynoBuren | menee 220 - 240 B, 50 I'n.
b [lorpebasiemast MOITHOCTD: He
(demmonornotu | menee 10 Br. O06opynoBanue IIT.
TeJb) [IponsBonuTEenEHOCTE: HE MEHEE
HACTOJILHBIH 0.1 mM3/MuH.
CwMmenHsbli punbTp
Kieesoit Bpewms Harpesa 1o paboueit Ob6opynoBanue IT.




MHACTOJIET Temneparypsl He oomnee 10 MuH.
Hduametp kiest He MeHee 7 MM.
Hamnpsokenne muranus: 220 B wm
AKKyMYJISITOP.
KomnyectBo B Habope He meHee 10
IIT.

Habo dopma:

10 P pma:, . . Ob6opynoBanue LIT.

Handunen TIIOCKUH/ IOy KPYTITBIA/KPYTITBINA/T
PEYTOJIbHBIN/KBAIPATHBIH.
Jnaa He Meree 140 M.
Hwuamnazon uzmepenuit 0 - 150 mwm;

1 [Iranrenupky | Lar namepenus He Menee 0.1 mm; 06

b IlorpemiHOCTh M3MEPEHUS HE OpyROBaHHC T
meree T 0.02 mm
JUTMHHOTYOLIBI JIS1 TOYHBIX PaboT

Habop He MeHee 125 mm,
1o |WapHHpHO- OOKOpEe3bI IS TOUYHBIX PadoT HE OBopytoBanie wr
T'yOIIeBOrO menee 115 MM, '
WHCTPYMEHTA | TNIOCKOTYOL[BI AJISl TOYHBIX PaObOT
He MeHee 120 Mm.
Pasmep MuHMMAaIBEHBIN HE OoJiee
yem: 6 MM

Habop PasMep MakcuMasbHBIA HE MEHEE

13 | xomOuHUpOBaH |4em: 17 MM O6opynoBanue IIT.

HBIX KIIFOYEH He menee ogHoOro ximoua
pasmepos: 6, 7, 8,9, 10, 11, 12, 13,
14,15, 16, 17 mm
THI OTOOpaKeHU - HU(PPOBOH;
H3MepeHne NePeMEeHHOTO
HanpsbkeHus He 6onee 750 B;

14 |MynbTuMeTp | M3MEpPEHHE IOCTOSHHOrO ObopynoBanue IT.
Hanpsbxenus e 6onee 1000 B;
M3MepeH#e TOCTOSTHHOTO TOKa HE
bomnee 10 A
15 | OnoBootcoc JuiiHa He MeHee 210 M. Ob6opynoBanue IIT.
Ha6o KomaecTBo B Habope He MeHee 6
16 P 1IT; ObopynoBanue IIT.
MUHLIETOB
@DopMBI: TIpsiMast, U30THYTast

Crpunmep s Juamerp kabens ve meHee 0.1 Mm
u He 6onee 10 MM

17 |3aumcrku O6opynoBanue IIT.

Ceuenmne nmpoBopa He menee 0.05

IIPOBOJIOB
MM u He 6onee 30 MM

Hepxareins )

18 |"Tperns pyxa" KomnmaecTBo 3a:xuMoOB: HE MeHee 2, OBopy1oBaHe wr
¢ ynoit KpatnocTb aynsl: HE MeHee 2.5 '
Kospux as o . o

19 CHIMKOHOBBIN, TEpMOYCTOMUMBEINA | OOOpymoBaHHe IIT.

ManuKu




Bxon:1-8S;

[Tpudop tun Garapeii: LiPo/LiFe/Li-ion;
00 |M3MepeHns U3MepeHne HEIHP&I)KGHI/IH Ha OaHke OGopytoBate 9 - 2
HanpspKeHUS He menee 0.5 B;
Oarapen JIMaTNa30H U3MEPEHUN HANPSKEHU S
Bcero Oyioka He meHee 3.7 B.
21 Pynerka IIpenen nuzmepenuii He menee 5000 O6opynoBanHe 5 — 2
U3MEpHUTENBHAS | MM
22 3axum s JunanazoH 3axumMa He MmeHee 15 MM O6opynoBanHe 5 — 2
MOTOpPOB u He Oomee 30 MM.
Hab6op
AHHELX B xomImIekTe He MEHEe OJTHOTO
23 Kmeigzpérﬁp KJII0Ya KaXkzoro pasmepa: 1.5, 2, O6opynoBaHue 2 T, 2
. 25,3,4,5,6,8,10 Mm
YIUTMHEHHBIX
Kommnexrauus: He MeHee 6-TH
Hab6op
orBeprok tunoB SL u PH.
24 | OTBEPTOK IS . ObopynoBanue 2 IIT. 2
Marepuan: ycuineHHast
TOYHBIX padoT
MHCTPYMEHTANbHAs CTallb
25 Topresoii Pazmep 6 mm. JlnmHa He menee 150 OBopytoBanHe 5 . 2
KITFOY MM
Hampsokenne e menee 3,6 B
HlypymoBept | Tum muTaHus: OT aKKyMYJIaTOpa
(Axkymymstop | Max KpyTAIwii MOMEHT HE MEHEe
26 Has orBepTka) |4 Hm Habop Out: He MeHee S5 Our, OGopynosate 2 HT 2
+ Habop OuT Bkmouas PH1, PH2, PZ1, PZ2,
HEX
Kommnekranus He Xyxe, yeMm:
MHOTOS,IEpHBIN mporieccop (4
snpa)/RAM 16 GB DDR4/SSD
512 Gb, nuckpeTHas BUAEOKapTa C
Hoyt6yx ( 00BeMoM BHeonaMsiTi ot 8 I'b, 06
27 | SOYTOYK I o mirame nopros HDMI u LAN. C OpyAoBaHue 2 IIT. 2
[15BM) o IT
npenycranoBieHHoi OC u
MAKETOM O(QHCHBIX MTPOTPAMM.
HoyTOyku momkHBI OBITH
BKJIFOYEHBI B PEECTP POCCUICKOM
PaanodTIEKTPOHHON MPOAYKLUH
UnTepdeiic nogxmouenuss USB
28 Mbnip Type-A. O0mee KOIUIeCcTBO Obopynosanne 2 T, 2
KOMITBIOTEpHAS IT
KHOIIOK HE MeHee 3.
PemkoMmiexT,
npeaAHa3HaYeHH
BIN 1714 PemMKOMIIIIEKT, COBMECTUMBIHN C
29 | mporpamMmupye | IporpaMMHUpPyEeMbIM y4eOHBIM O6opyoBanue 20 IIT. 20
MOT0 y4eOHOTO | HabOpOM KBaJpPOKOMTEpa
Habopa
KBaJIpOKOIITEpa
30 | PemkxommuiekT, |PeMKOMILIEKT, COBMECTUMEIH C ObopynoBanue 15 IT. 15




npeAHa3HaYeHH | KOHCTPYKTOPOM CIIOPTHBHOTO
BIM 151 KBaJIpOKONTEPA
KOHCTPYKTOpa
CIIOPTHUBHOTO
KBaJIpOKOIITEPa
Tymba st (I x T" x B) He menee 46 x 64 x 84
31 |MHCTPYMEHTOB |CM, HE MEHEe 3-X MOJIOK, Mebens 2 IIT. 2
crecapHas MeTaJuTdecKas
[TnacTuk, meTuHa - MOIUMEPHBIH
32 | CoBOK M ImIeTKa - p Ob6opynoBanue 1 LIT. 1
BOpC
Pabouee mecTo yuarierocs
N | HaumenoBanwue | Kpatkue (paModHbIe) TEXHUUECKUE Bun Konuuects| Enununa | Hrorosoe
XapaKTePUCTHKH 0 U3MEpEHUs | KOJIMYECTB
0
Tun: KBagpokonTep ¢
BO3MOXHOCTBIO
IpOrpaMMHPOBAHMS U TIOJIETa B
pamMKax IOMEIEHHUS.
[TponomkuTeNsHOCTD MOJIeTa: He
MeHee 10 MuHyT
MaxkcumanbHasi CKOpOCTb ITOJIeTa:
He Meree 20 kvM/4
[Iporpammupye
. - | Macca kBazpokomnTepa B cOope: He
MbIH yaeOHBII mT. (Ha 1
1 Habo oomnee 700 T O06opynoBanue 1 a6. MecTo) 12
p Pasmepsr: ve menee 120 x 120 x 90 pab-
KBaJIpOKOIITEpa
MM
Kamepa: namuue
CoBMECTUMOCTH C CUCTEMOM
yIBTPa3BYKOBOM HABUTAINH B
MOMEIIEHUH: COOTBETCTBHE
B03MOXHOCTE aBTOHOMHBIX
MOJIETOB MO ATuUCO METKaM:
HaJIu4ue.
Bec: e 6omee 200 r
Pasmepsl B coope: He 6onee 200 x
[Iporpammupye | 200 MM
. M mr. (Ha 1
2 | Mblit yueOHbIi | [IpoIOmKHUTEIBHOCTD MONETA: HE O6opynoBanue 1 a6. MecTo) 8
KBaJpPOKONTEP |MEHEE 5 MUHYT pav.
BoznymnHas ckopocts: He 6oree 20
KM/4
Ha6op KOMITIeKTYroIHX,
HEOOXOJMMBIX )11 COOPKH
CIIOPTHBHOTO KBaJPOKOIITEPA.
YnpasieHue APOHOM C TIOMOIIBIO
Koncrpyxrop p P
MyJIbTa ACTAHIIMOHHOTO mT. (Ha 1
3 | cnoptuBHOIO O06opynoBanue 1 12
yIpaBJIeHHs U KaMephbl. pa0. MecTo)
KBaJIpOKOIITEPa

CkopocTb nosera: He MeHee 65
KM/4

Macca kBazpokonrepa: He 6onee
500r




JlomoHuTEeIbH
1303

AKKyMYJISITOPBI
U1t
AKKyMYJISITOPBI, COBMECTHMBIE C
porpamMMupye
POrpaMMHUPYEMBIMH yI€OHBIMH
MBIX Y4eOHBIX mt. (Ha 1
4 HaboOpaMu KBaJIPpOKOITEPOB U O6opynoBanue 48
HaOOpOB pab. MecTo)
(nn) CIOPTUBHBIMUA
KBaJIPOKOIITEPO
B U KBaJPOKOIITEpaMHU
CTIIOPTHBHBIX
KBaJJPOKOIITEPO
B
FPV Bu€004KH, COBMECTUMBIE CO
Epy/ CTIIOPTHBHBIM KBaJJPOKONTEPOM U
5 | Buneoouxu MIPOrpaMMHUPYEMbIM yUeOHBIM O6opynoBarme mrt. (Ha 1 12
(BrzcOmIEM) HabOpOM KBaJpoKoNTepa pab. MecTo)
Pazpemenne He Menee 800 x 480;
VYron 0630pa He menee 30°
Bpewmst HarpeBa 1o paboueit
. eMIepa e 6onee 10 :
KrneeBoit TEMIICPATyPBI HE DO MU mr. (Ha 1
6 Huamerp kiest He MeHee 7 MM. ObopynoBanue 12
MTHACTOJIET i pab. mecTo)
Hamnpsoxenue nutanus: 220 B wm
AKKyMYJISITOP.
KomnuectBo B Habope He meHee 10
IIT.
7 Hab6op } @opMa:v } } OBopyoBaHHe mrT. (Ha 1 12
Handunei TUTOCKUIA/TIOYKPYTIIBIA/KPYTITBIA/T pab. MecTo)
PEYrOJbHBINA/KBAIPATHBIH,
JnmHa He Meree 140 M.
Huamnazon uzmepenuit 0 - 150 mm
H_[TaHFCHLII/IpKy [Iar M3MEpPCHHS HC MCHEC 0.1 Mmm 10T, (Ha 1
8 J1b [TorpemHocTs UBMEPEHUS HE Obopynosanue pab. MecTo) 12
menee £ 0.02 mm
JUTMHHOTYOLIBI JIS1 TOYHBIX PaboT
Habop He MeHee 125 mm,
HIapHUPHO- OOKOpE3bI ISl TOYHBIX PadoT HE . (Ha 1
9 PHHP PE3BI /1 p O06opynoBanue ( 12
T'yOIIeBOTO menee 115 MM, pab. MecTo)
WHCTPYMEHTA | IUTOCKOTYOIIBI /ISt TOYHBIX paboT
He MeHee 120 Mm.
Pasmep MunuManbHbIN He Oolnee
yeMm: 6 MM
Habop Pasmep MakcuManbHBINA HE MEHEE
mr. (Ha 1
10 |komOuHupoBaH |veMm: 17 MM ObopynoBanue 12
N pa0l. mecTo)
HBIX KITFOUYei He menee omHoro ximoua
pasmepos: 6, 7, 8,9, 10, 11, 12, 13,
14,15, 16, 17 mm
[Tpubop Bxox:1-8S;
3Mepe Oartapeii: LiPo/LiFe/Li-ion; .(mal
11 | MeMeper THI batapen . ’ Ob6opynoBanue . (k1 12
HaIpsDKSHUS JIMana3oH U3MEPEHUI HAITPsSKSHUST pab. MecTo)

LiPo Garapen

Ha Oanke: He meHee 0.5 B;




JTNATIa30H U3MEPEHUI HAMIPSKEHU S
Bcero 010ka He meHee 3.7 B.

Pynerka [Ipenen usmepenuii ue meree 3000 mT. (Ha 1
12 | Y et P ObopynoBanue ( 12
M3MEpUTEIIbHAS | MM pab. MecTo)
3axuM A MarnasoH 3akuMa He MeHee 15 Mm mT. (Ha 1
13 . A Ob6opynoBanue ( 12
MOTOPOB u He Oonee 30 Mm. pab. MecTo)
Habop
B xoMmmiiekTe He MEHEe OTHOTO
HIECTUTPAHHBIX wT. (Ha 1
14 ToueH KJTI04a KaXkoro pasmepa: 1.5, 2, O6opynoBanue a6. MecTo) 12
25,3,4,5,6,8,10 um pab.
YAJIUHCHHBIX
Komnnexrauus: He menee 6-tu
Hab6op
otBeprok TunoB SL u PH. mit. (Ha 1
15 |orBeprok aius Ob6opyoBanue 12
Marepuan: ycuiaeHHas pab. MecTo)
TOUYHBIX paboT
WHCTPYMEHTAJIbHAS CTaJb
16 Topresoii Pasmep 6 mm. [Inmuna He menee 150 O6opyoBanHe mr. (Ha 1 12
KITFOY MM pab. mecTo)
Kommnexranus He Xyxe, yem:
MHOTOSIZICpHBIN Tporieccop (4
aapa)/RAM 16 GB DDR4/SSD
512 Gb, muckpeTHas BUIEOKapra ¢
Hoyt6yk (wmt 00BeMoM BreoraMsTi or 8 I'b, 060Dy 1OBAHIE . (12 1
17 YTOYK Hamuue noproB HDMIu LAN. C Py ’ 12
I[15BM) . IT pab. MecTo)
npenycranoBieHHoi OC u
HaKeTOM O(QHCHBIX IIPOTPAMM.
HoyT0Oyku 10/mKHBI OBITH
BKJIFOYECHBI B PEECTP POCCUICKOMI
PaANO3NEKTPOHHON MPOAYKIIUN
VYipasieHue - NOIKIIOYEHNE
IIyJIbTa YIIPABICHUS.
Hamiane Hactpoiiku u
KanrOpOBKY MyJIbTa
paauoynpaBicHUs. Y pPOBHH - HE
MEHEe 5 Kapr;
MHOromnonb30BaTeNbCKUI PEKUM -
noctyneH. Bo3aMoxHOCTh BBIOOpa
BAC u n3MeHeHus ero HaCTPOHKH.
JeckronHoe B03MOXXHOCTH pelakTHPOBaHUS U
IporpaMMHOE | CO3J1aHus KapT. Bo3amoxHOCTH
Porp A P [Iporpammuoe mr. (Ha 1
18 |obecmeueHne | aBTOpPH3AIIMH MTOJTH30BATEII. 12
obecrieueHme pa0. MecTo)
Ui HOyTOyka | Bo3aMoxHOCTB HCTIONB30BaHNUS
(umu [13BM) | BAC pa3nuyHBIX THUIIOB:

MYJIbTUPOTOPHBIN, CaMOJIETHBIN
WA TUOPUITHBIN. BO3MOXKHOCTH
ucnons3oanus BAC ¢ maccoit 10
30 xr u cBpime 30 K.
Bo3MoXHOCTB SMYIISILIU
MOroHBIX ycloBuil. OTobpakeHne
CTaTHCTUKH TIO TIOJNIETY
noJib30BaTesNa. Bo3MoXHOCTh
MIPOCMOTpA 3TAJOHHOTO TIOJIETA.




19

doTrorpamMmeTp
n4ecKoe
MpOrpaMMHOE
o0ecrieueHue

DOTOrpaMMETPUIYECKOE
nporpaMMHOE OOecIieueHue,
BKJIIOYAroIIee B ce0sl TEXHOIOTHH
MAaITHHHOTO O0yYeHUS ISt
aHaM3a 1 IoCcTOOpaboTKU
JIAHHBIX, BKITFOYasi ¥ Ha3eMHBIE
re0/Ie3NYECKHUe U3MEPEHHUS, YTO
MTO3BOJISIET TIOTYy4YaTh MAKCHMAIIBHO
TOYHBIE pe3yibTaThl. Hanmnume
(YHKIIMOHATEHOH BO3MOKHOCTH
00pabOTKH reoIe3nIeCKIX
U3MEPEHUN

IIporpammuoe
obecrieuenue

mT. (Ha 1
pab. MecTo)

12

20

Kowmmprorepaas
MBIIITb

Wntepdetic moaxmouenust USB
Type-A.

OO011Iee KOIMYECTBO KHOIIOK HE
MeHee 3.

O6opynoBaHue
IT

miT. (Ha 1
pa0. mecTo)

12

21

Cumynsrop s
ABTOHOMHBIX
H0JIETOB

CumynsTop TpexmepHon
poboTOTEXHUKH ¢ OTKPBITHIM
MCXOIHBIM KoJ0M. BeTpoennsie
WHCTPYMEHTHI Jijis pabotkl ¢ ROS.
BcrpoeHHbIe HHCTPYMEHTHI 1S
pabotel ¢ OpenCV. Berpoennbie
WHCTPYMEHTBI JUTS HAITCAaHHS
POrpaMMHOT0 KOJia aBTOHOMHOTO
nosnera konrepa. BctpoeHHbie
WHCTPYMEHTBI ISl CUMYJISIIIAN
AaBTOHOMHOTO TI0JIETA I10
HaIMCaHHOMY Kony. BcTpoeHHbIe
WHCTPYMEHTHI /1T PACIIO3HABAHHS
Aruco-mapkepos. [IporpammHuoe
obecrieyeHne CUMYJIISITOpa JOJKHO
OBITH BKITIOYEHO B PEECTP
oreuectBeHHoro [10. Berpoennsie
WHCTPYMEHTBI JIJISI
ImporpaMMUpOBaHus U CUMYJISIHUN
paboThbI CBETOAMONHOMN JIEHTHI.
CoBMECTUMOCTD C KOMIIJIEKTaMH
yueOHbIX BITJIA (KOHCTPYKTOPOB)

IIporpammHuoe
obecrieuyenue

mT. (Ha 1
pab. MecTo)

12

22

Cumynsrop s

PY4HBIX
I10JIETOB

YpasiieHue: NOAKIIOUYEHNE
yJbTa PAJUOYIIPABICHUS.
YpoBHU: HE MEHEE 5 KapT.
Hactpoiika u npuBsi3bIBaHuE
MyJIbTA YIPABJICHUS: TOCTYITHBI.
MHOromnons30BaTeIbCKUN PEKUM:
JmocTyreH. Bo3MoxxHOCTE BRIOOpa
JIPOHOB U U3MEHEHUS UX HACTPOEK.
CoBMECTUMOCTB C KOMIUIEKTaMU
yueOnbIx BITJIA (KOHCTpYKTOPOB)

IIporpammHoOe
obecreuenue

mrt. (Ha 1
pab. MecTo)

12

23

[IporpammHoOe
obecrieueHue
IS
TPEXMEPHOTO
MOJICITMPOBAHH

[IporpammHoe obecrieueHue st
CO3JIaHMs TPEXMEPHBIX MOJIETICH.

IIporpammHuoe
obecrieuenue

mT. (Ha 1
pab. MecTo)

12




s

Pabouee kpecio | C u3mMeHsieMoi BBICOTON CHJICHbSI mT. (Ha 1
24 P ACHBR, | MeGens 1 ( 12
Ha KoJecax 0e3 MOJIJIOKOTHUKOB pab. mecTo)
Tymba mis (I x T" x B) He menee 46 x 64 x 84
mT. (Ha 1
25 | MHCTPYMEHTOB |CM, HE MeHee 3-X MOJIOK, Mebenb 1 26. MecTo) 12
ciecapHas MeTaJuIdecKas pap.
Cron I x I x B) He menee 1300 x 740 mrt. (Ha 1
26 ¢ ) MeGens 1 ( 12
KOMITBIOTEPHBIH | cM X 730 MM pab. MecTo)
Kopsuna mr. (Ha 1
27 P He menee 10 mutpos Mebenb 1 ( 12
MycopHas pab. MecTo)
BecreneBas: 1a; HICTOYHMK CBETA:
CBETOJIMO/IBI; PETyIMPOBKA
SIPKOCTH OCBEILCHUSI: HAJIMYHE;
MHTEHCUBHOCTB CBETOBOT'O IIOTOKA!
Becrenenas He MeHee 500 JIFOMEH; TUII
N mrt. (Ha 1
28 |nmamma-iymna KpEIUJIEHHSI: HaCTOJBHBIN ¢ ObopynoBanue 1 a6. MecTo) 12
HaCTOJIbHAs HIOMOIIBIO CTPYOIMHBI; BHI pab-
nutadus: ot cetu 220 B;
nanrorpadguyeckuii MexaHu3M:
HaJIMYKe; TUAMETP JIMH3BI: HE
Mmenee 120 M.
Pabouee mecTo mpenogaBarens/macTepa IPOU3BOACTBEHHOTO 00yYeHHU S
N | Haumenosanune | KpaTkue (paMOYHbBIE) TEXHUIECKHE Bun Konmaects| Emmauma | Hrorosoe
XapaKTePUCTHKH 0 WU3MEPEHUs | KOIUYECTB
0
Kommnexramus He Xyxe, 4eM:
MHOTOS,IEpHBIN mpotieccop (4
sapa)/RAM 16 GB DDR4/SSD
512 Gb, muckpeTHas BUIEOKApTa C
HoyT6yxk (wm 00BbeMoM BHieorraMaTH ot 8 I'b, OGopyoBatue
1 oy Hamnuue noproB HDMIu LAN. C pY 1 IT. 1
[15BM) - IT
npexycranoBieHHO OC u
MAKETOM O(QHCHBIX TPOTPAMM.
HoyTOyku momkHBI OBITH
BKJIFOYEHBI B PEECTP POCCUICKON
PaauOdJIEKTPOHHOM TPOAYKLIUU
[TynbT paguoynpaBieHus 11
HOAKJIIOUEHHS K HOYTOYKY (Min
TymsT 7 YTOYKY (
2 a/InOyTIpaBIIeH TI9BM). Tlomemoserme - o O06opynoBanue 1 T 1
Em yip kabemo USB Type A mim USB Py '
Type C. KonnuecTBo KaHaJoB - He
MmeHee 6.
YnpasieHue - MOAKIIOUYCHHE
JleckromHoe
mynbTa yrpasieHus. Hamrane
pOrpaMMHOE s
HACTPOWKHU U KaJTUOPOBKH MYJIbTa [IporpamMmMHoOe
3 |obecrieuenue 1 IIT. 1
panuoyrpaBieHus. Y pOBHH - HE obecnieueHme
A HOYTOYKa MEHee 5 KapT;
(nm [1DBM) PT>

MHoOrononp30BaTeabCKUA PEKUM -




JoctyreH. BoaMoxHOCTh BBIOOpa
BAC u u3MeHeHus ero HaCTpOUKH.
Bo3MoxxHOCTB pelakTHpOBaHUS U
co3aHus KapT. BoaMoxxHOCTH
aBTOPHU3ALIMH OJIH30BATES.
Bo03MOXXHOCTB HCTI0Ib30BaHUS
BAC pa3nuyuHBIX THIIOB:
MYJIbTUPOTOPHBIM, CAMOJIETHBIN
WM THOPUIHBIA. BO3MOXXHOCTH
ucnoib3oBanusi BAC ¢ maccoit 1o
30 kr u cBbiue 30 kr.
Bo03MOXHOCTE AMyJIsIUUMU
MOTOAHBIX yCJIOBHA. TpaHcmanns
MapaMeTpoB MOJIETa B PeKUME
pealbHOrO BPEMEHH.
OT0o0pakeHHE CTATUCTUKH 110
MTOJIETY ITOJIB30BATENS.

dororpammeTp
n4ecKoe
MPOrpaMMHOE
o0ecrieyeHue

DOTOrpaMMETPUYECKOE
IIporpaMMHoOe oOecIieueHue,
BKJIOYaromiee B ce0sl TEXHOIOTHH
MAaITHHHOTO O0yYeHUS IS
aHaJn3a 1 ToCTOOpadOTKU
JIaHHBIX, BKIIFOUasi ¥ Ha3eMHBIE
re0/Ie3NYECKHEe U3MEPEHHUS, UTO
MI03BOJISIET TTOJTy4aTh MAaKCUMAIIBHO
TOYHBIC pe3yibTaThl. Hanmnuue
(YHKIIMOHATBEHOI BO3MOKHOCTH
00pabOTKH reoIe3MICCKIX
M3MEepeHHH

IIporpammHuoe
obecreuenue

Cumynsrop s
ABTOHOMHBIX
MOJICTOB

CuMynaTop TpexMepHOH
poboToTexHuKU ¢ OTKPHITHIM
HCXOAHBIM KOZloM. BetpoenHbie
WHCTPYMEHTHI Jijis pabothl ¢ ROS.
BcerpoenHble HHCTPYMEHTHI 7S
pa6otsl ¢ OpenCV. BerpoeHnbie
HWHCTPYMEHTHI JJIs1 HAITUCAHUS
IPOrPaMMHOT0 KOJIa aBTOHOMHOTO
nojera kornrepa. Becrpoenssie
WHCTPYMEHTBI JJI51 CUMYJISILUN
ABTOHOMHOTI'O TI0JIETA 110
HanMcaHHOMY Kony. BcrpoeHHbIe
MHCTPYMEHTBI AJIs1 paclio3HaBaHUs
Aruco-mapkepos. [IporpammHuoe
obecrieyeHne CUMYJIISITOpa JOJDKHO
OBITH BKITIOYCHO B PEECTP
oreuectBeHHOro [10. Berpoennsie
MHCTPYMEHTBI AJIs1
POrPaMMHUPOBAHHUS M CUMYJISIIUH
pabOThI CBETOANOJHOM JICHTHL
CoBMECTUMOCTH C KOMILIEKTaMH
yaeOHbIX BITJIA (KOHCTPYKTOpPOR)

IIporpammHuoe
obecrieuenue

Cumynsrop s

PY4HBIX
IIOJIETOB

VYnpasneHue: NOAKIIOUCHUE
MyJIbTa PaHOYIPABIICHUS.
VYpoBHU: HE MeHee 5 KapT.

IIporpammHoOe
obecrieueHue




Hactpoiika u npuBsi3bIBaHuE
MyJbTa YIPaBICHUS: TOCTYITHBI.
MHOromnonb30BaTeIbCKUN PEKUM:
JIocTyreH. Bo3aMoxxHOCT BRIOOpa
JPOHOB M U3MEHEHUS HX HACTPOEK.
CoBMeCTUMOCTD C KOMIUIEKTaMU
yueOHbIX BITJIA (KOHCTPYKTOPOB)

[IporpammHuoe
7 obecrieuenne | [Iporpammuoe obecrieuenne st [IporpammHuoe 1 wr 1
JUTSI CO3MTaHMST | CO3MIaHUS TPEXMEPHBIX MOJIETICH. obecrniedueHue '
3D-moneneii
Komnerorepnas Hurepdeiic nomamouerms USB ObopynoBanue
8 Type-A. OGiee KOJIMYECTBO 1 T, 1
MBIIIIb IT
KHOIIOK He MeHee 3.
9 Cron ) (I x I' x B) He menee 1200 x 700 MeBeis 9 - 5
KOMITBIOTEPHBIH | X 840 MM
PabGouee kpecio . .
10 C u3MeHsAeMOl BBICOTOM CHIICHBS MebGeinn 1 IIIT. 1
Ha Kojecax
pa3Mep He MeHee A4, IIBeTHAs U
yepHo-Oenast meyath He MeHee 30 ObopynoBanue
11 | MDY 1 IIT. 1
cTp/™MuH, He MeHee 256 M0, LCD, IT
CereBoii, IByXCTOPOHHSS II€YaTh
BecreneBasi: 1a; MCTOYHUK CBETA:
CBETOJIMO/IBL; PETYIHPOBKA
SPKOCTH OCBEILICHUS: HATTMYHE;
WHTEHCHBHOCTH CBETOBOTO ITOTOKA:
becreneBas He meHee 500 JroMeH; THI
12 | mamma-myna KpETUICHUSI: HACTOJIBHBIN C Ob6opynoBanue 1 LIT. 1
HACTOJIbHAs MOMOIIIBIO CTPYOLIMHBIL; BUIT
nuTanus: ot cetnu 220 B;
na"rorpadguyeckuii MexaHu3m:
HaJIN4Ue, 1TUaMETP JIMH3bI: HE
meHee 120 mm.
BapuarusHas yacts/J{ononHuTensHoe 000pyA0BaHNE, BOZMOXKHOE K 3aKYIIKe
N | Haumenosanwue | Kpatkue (paModHbIe) TEXHUUECKUE Bun Konnuects| Enumnuna | Hrorosoe
XapaKTePUCTHKH 0 U3MEpEHUs | KOJIMYECTB
0
Creng Crenpg nunorupoBanus BAC ¢
1 | nunotupoBanus | ycraHOBIeHHBIM BAC ObopynoBanue 1 IT. 1
BFAC COOTBETCTBYIOIIETO TUTIA
Tum - aBToHOMHBIN. O011IEE
paspemienue - He meHee 1920 x
VR-miem 1080. O6Bem onepaTUBHON
(trurem namsTH - He MeHee 8 I'6. O0beM
2 . N Ob6opynoBanue 1 LIT. 1
BUPTYaJlbHOM | BCTPOGHHOM MaMSTH - HE MEHee
pearbHOCTH) 128 T'6. [Mommepxka

OecrpoBOIHBIX HHTEPDEHCOB -
Bluetooth, Wi-Fi. ITutanue -




AKKyMYJISITOP BCTPOCHHBIH.
Hamrane pazsema USB Type-C.

[IporpammHuoe
o0ecrieyeHue
JUTS TIIeMa
BUPTYaIbHON
peanbHOCTH

OT0 mporpaMMHOe obecrieueHre
JUTSL TIOJTOTOBKH MTUJIOTOB H
OTIepaTopOB OECITMIOTHBIX
aBuannonHeix cucteM (BAC) B
HuieMax BUPTYaJbHON pealbHOCTH.
Bo3MoxkHOCTE CBOOOHOrO TONETa
Ha BuptyansHoM BAC ¢ BeIOOpoM
KapTsl, Tpacchl, BAC 1 moromHsIx
YCJIOBHUH.

IIporpammHoOe
obecrieueHue

Ilypynosept

Hanpsoxenue ne menee 12 B

Tun nutaHus: OT aKKyMyJIsITOpa
Max KpyTsIui MOMEHT HE MEHEE
36 Hm

Twun gBurarens: OecIeTOYHBII

Ob6opynoBanue

HoytOyk (nm
[15BM)

Kommnexranus He Xyxe, uem:
MHOTOSIIEpHBIi mpotieccop (4
sinpa)/RAM 16 GB DDR4/SSD
512 Gb, muckpeTHas BUEOKApTa C
o0beMoM BHIeomaMaTH oT 8 I'b,
Hammune moproB HDMI u LAN. C
npenycranoBieHHo OC n
HaKEeTOM O(HCHBIX IPOTPaAMMaM.
HoyTOyku momKkHBI OBITH
BKJIIOYEHBI B PEECTP POCCUICKOM
PanuodIeKTPOHHON TIPOAYKIIMU

O6opynoBanue
IT

Cwmaprdon

DKpaH HEe MeHee 6 TI0NMOB;
paspenienue He Oonee 3840 x
2160;

akkymyJsTop He Menee 4500 MmAy;
OI€paTuBHAad MaMATb HC MCHEC 4

I'b.

O6opynoBanue
IT

KommyTarop/M
apIIpyTH3aTOP

KonnyectBo LAN-TIOpTOB: HE
MeHee 16

bazoBas ckopocthb nepenadn
nausaeix: 10/100/1000 Mowut/c nnu
BBIIIIE

O6opynoBanue
IT

Poyrep

5g Wi-Fi poyrep

Ob6opynoBanue
IT

Oxpana Tpy/Ja ¥ TeXHHKa 0€30MacHOCTH

HaunmenoBanue

Kpatkue (pamouHbIe) TEXHIYECKHE
XapaKTePUCTHUKI

Bun

Konmuecrs
0

Enunuia
M3MEpEeHHs

Utorosoe
KOJIMYECTB
0

AnTteuka

MenummHCKasl, 11 OKa3aHUS
MIEPBOH JTOBPaueOHOM TOMOIITH

OxpaHa Tpyna

Oruerymmrens
KJacca

THIT TOPOIIKOBKIN, 00BEM HE
MeHee 1 L.

OxpaHa Tpyna




Oruerymmrens | THUI TOPONTKOBBIN, 00bEM HE
Oxpana Tpyna 1 IT. 1
knacca /] MeHee | 1.
.. | Celi(h cOXpaHHOCTH JOKYMEHTOB U
OrzeynopHsbIi ¢ P Y
o LEHHOCTEH MpH ToXKape.
celih/cymka .
T XPAHEHHS OrzecToiikocTh HEe MEHEE Kilacca
s p 30b./OrneynopHas cymka Jis Oxpana Tpyna 1 IT. 1
aKKyMyJsiTopoB. M3roTtoBnena u3
0e30macHoro
BBICOKOKaU€CTBEHHOT'O
xpanenust AKb .
TEPMOCTOWKOI0 MaTepHaa.
Kynep 19 11 (xononHas/rops4as BoJA) Oxpana Tpyna 1 IT. 1
100% XJIOTIOK, THII 3aCTEKKH - Texuuka
Xamat ’ 13 IIT. 13
ITYTOBHUIIBI Oe3omacHocTu
Ouxku IIpo3pauHble, OTKPBITHIE, 3aLUTA Texnuka 13 wr 13
3alIUTHBIC OT MEJIKHUX YaCTHII Oe3omacHocTu '
Texnuka
[lepuarku [epuarxu Xb c [IBX 13 IIT. 13

0e30macHOCTH




IIpunoxenue 2

MeTtoauueckue MaTepHaJibl 10 HHAUBUAYAJIBbHOMY COIIPOBOKIACHUIO T0CTHKCHUSA
JJUYHBIX Pe3yJbTaToOB oﬁyqammnxm

AHKeTa 110 BbISBJICHHUIO CKJIOHHOCTEeH 1 MHTepecoB, od0yqyaromuxcs no JOOII «BILJIA»

damunus, UM 00y4daroIIerocs

1. S mpenmounTaro 3aHUMATHCS TEXHUKOM (J1a UITH HET).

2. MHe HpaBUTCS J1eJIaTh YTO-HUOYIb CBOMMH PyKaMH (71a WJIA HET).

3. MmHe Oonbllie HpaBUTCSA MPUIAYMBIBATh HOBBIE CIIOCOOBI BBITTOJIHEHHS KaKOW-JIMOO paboThI
(na umm HeT).

4. Korpa s mmaHupyr 4TO-HUOYIb, S MPEANOYUTAIO JENIaTh 3TO CAMOCTOSATEIbHO 0€3 ubei-
100 TToMoIny (7a WK HEeT).

5. S npuHuMaro penieHus (OBICTPO, MENJICHHO).

6. Co MHOI MOXHO COTPYJHHUYATH (J1a UJIA HET).

7. Sl mpeamounTaro pemiate BONPOCH! (CaM, COBETOBATHCA C IPY3bsIMU).

8. S BbICKa3pIBal0 CBOE MHEHHE HE3aBHCUMO OT TOT0, KaKHe€ JIFOJAU MOT'YT €ro yciblaTh (1a
WJIK HET).

9. MmHe ObIBaeT CKy4yHO (dacro, penxo).

10. JIoma B cBOOOJHOE BpeMs S (unTaro, OTABIXal0, 3aHUMAIOCh

UHTEPECYIOIMMH MEHS JellaMu).

PeduiexcuBHas kapra

cDaMI/IJ'II/I?I, M o6yqa}0meroc;1

1. YeMy s Hayuunsics Ha 3aHATUAX?

2. byny mu npoposKaTh 3aHATUSA B CIIEAYIOIIEM roay?

3. Hag uem emg Hamo mopabotaTh?

4. T'ne npuroasaTcs MoxydeHHbIe 3HAHUS?

5. 3a uTto MOXewb ce0s ITOXBAIUTE?



Hughopmayuonnasn kapma oceoenusn 00y4ar mumucsa 00OnOJIHUMENbHOU

damunust, UM 00y4aroIIer ocs

ooweoopazoseamenvhoii npozpammot « bIIVIA»

ITapametpnl XapakrepucTuka OreHKa ypoBHS Pe3yIbTAaTUBHOCTH XapakTepuCcTUK
PesynbraTuBHOCTH HU3KOTO YPOBHSA OdyeHb Cnabo | Ymosner. | Xopomio| OueHsb a BBICOKOI'O
pealn3alny mporpaMM | pe3yibTaTHBHOCTH |  c1abo X0pOLIO YPOBHS
1 2 3 4 5 Pe3yIbpTaTUBHOC
TH
OnbIT OCBOEHUS Nudopmarus ve Nudopmarus
TEOPETUUECKOI OCBOEHA OCBOEHA
nHpopMaruu (00bEM, TTOJTHOCTHIO B
MIPOYHOCTH, TTyONHA) COOTBETCTBUU
C 3ajadyamMu
IPOrpaMMBbl
OnBIT MpaKTHIECKOH CriocoObI Crioco0bt
JIEeATENBHOCTH JIEeATENBHOCTH HE JIeATENBHOCTU
(cTeneHb OcBOEHHS OCBOEHBI OCBOEHBI
croco0oB MOJTHOCTHIO B
JIeATENBHOCTH COOTBETCTBHH
YMEHHS U HABBIKH ) C 3ajadyamMu
MIPOTPAMMBI
OnbIT SMOIMOHANBHO- | OTCYTCTBYET [Tpuobperén
IIEHHOCTHBIX MTO3UTUBHBIN MOJTHOLICHHBIH,
OTHOIIICHUH (BKJIA] B OTIBIT paszHo00Opa3HEI
(dhopmMupoBaHue 3MOLIMOHAJIBHO- 1, aJeKBaTHBIN
JIUYHOCTHBIX KaYEeCTB LIEHHOCTHBIX COJZIepPIKaHUIO
o0y4arolerocs) OTHOIIEHU IPOrpaMMBbl
(nposiBeHHE OTIBIT
3JIEMEHTOB 3MOLIMOHANBH
arpeccuy, O-1IEHHOCTHBIX
3aITUTHBIX OTHOIIICHUH,
peaximit, CMOCOOCTBYIO
HEraTUBHOE, 11017178
HeaJeKBaTHOE Pa3BUTHIO
MTOBENICHNE) JIMYHOCTHBIX
Ka4uecTB
o0yyaroreroc
ST
OnbIT TBOpYECTBA OcBoeHBI [Ipuobperén
3JIEMEHTBI OTIBIT
PEeNpOTyKTHBHON CaMOCTOSTEIb
, AMUTaIlMOHHON HOM
JEATEIbHOCTU TBOPYECKOU
JIeATENBHOCTU
(opuruHaNBEHO
CTb,
WHIVBHTYaTbH
OCTb,
KaueCTBEHHAs
3aBEPIIEHHOCT

b pe3yJIbTara)




OrnbIT 00IIEHUS

OOwienue
OTCYTCTBOBAJIO

(pe6EHOK 3aKpBIT

JUTSL OOTICHHMST)

[Tpuobperén
OTIBIT
B3aUMOJCHUCTB
us u
COTPYTHUYECT
Ba B CUCTEMax
«Tenaror-
oOydarormuiics
» 1
«o0y4arommic
q-
oOyJaromuiics
».
Jdomunupyror
CyOBeKT-
CyOBEKTHBIE
OTHOIIICHUSA

Oco3Hanue peOEHKOM
aKTYaJIbHBIX
JOCTUKCHUN.

PUKCUPOBAHHBIN
ycIiex U Bepa peOeHKa
B CBOU CHJIBI
(mo3uTHBHAS «S1-
KOHIICTIIIHSD )

Pednexcus
OTCYTCTBYET

AKTyasbHbIe
JOCTHKEHHUS
peGénkoM
OCO3HaHBI U
chopMyIpoB
aHbI

MotuBanusa u
OCO3HaHHE
TIEePCIIEKTUBEI

MotuBanusg n
OCO3HaHHE
TIePCIIEKTHUBEI
OTCYTCTBYIOT

Crpemienne
pebEHKa k
JallbHEHIeMy
COBEPIIEHCTBO
BaHHIO B
JTaHHOU
obusactu (y
pebénka
AKTHBU3UPOBA
HBI
MO3HABATEIHH
bIC MHTCPEChI
"
noTpeOHOCTH)

OO61as oLleHKa ypOBHSA Pe3yJIbTATUBHOCTH:
7-20 6amna — mporpaMma B I1€JIOM OCBOEHA Ha HU3KOM YpPOBHE;
21-28 GammoB — mporpamMma B [IeJIOM OCBOCHA Ha CPEAHEM YPOBHE;

29-35 6amioB — MporpaMMa B IIeJIOM OCBOCHA Ha BEICOKOM YPOBHE.




