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OCHOBHbIE HABbIKA YHALLIMXCA
KBAHTOPUYMA
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B KOMAHAE




KBAHTOPUYM-3arT0...

> CpeAd YCKOPEHHOTO PA3BUTUSI TEXHUYECKUX
CMOCOBHOCTEN AETEWN;

> MPOCTPOHCTBO MHTEAAEKTYOABHON CMEAOCTH;

> YCAOBUS AAS1 QOPMUPOBAHKSI USOBPETATEABCKOro
MbILLUAEHUS;

> ONepeXarLpe TEXHOAOTUM PA3BUTUSI AETEWN;

> MAATGOPMA CO3AAHKSI HOBOrO POCCUIMCKOro
0BPA30BATEABHOIO GOPMATA AAST AETENV B OOAACTU
VHXKEHEPHbIX HAOYK, OCHOBOHHOIO HO NPOEeKTHOMU
KOMOHAHOMN AESITeAbHOCTM.

&

&



MUCCU4, LEAb, SAAAHA

MUCCUS LEEAb

> BosporaeHme npectmka
VHXXEHEPHbIX M HAOYYHbIX
npodeccuii, NOAroToBKA
KOAPOBOIO PE3EPBA AASI
TAODOAABHOTO TEXHOAOTNYECKOTO
AAepCTBa Poccun,

> BHeapeHue HOBOW
2P PEKTVIBHON MOAEAU
AOMOAHUTEABHOTO OBPA30BAHMSI
AETEN AOCTYMHOM AASI
TUPOYKUPOBAHMSI BO BCEX PETMOHOX
CTPQHbI, ObecneyrBatoLLLEN
OObEAVHEHNE YCUAU HAYKN,
BU3HECA N TOCYAQPCTBA HO
OCHOBE MPUHLIXMNOB
rOCYAQPCTBEHHOIO YHOCTHOIO
naptHepcTsa ([HI1) aAAa
GOPMUPOBAHKST CUCTEMBI
YCKOPEHHOIO PA3BUTUS
TEXHUYECKUNX CMIOCOBHOCTEN
AETEN C LEABIO BbIPALLBAHMS
VHXEHEPOB 1 YY4EHbIX HOBOTO TUMA.,

SAAAHN

> O6ecneuntb COUMAABHBIA AUDT MOAOAEXM, MPOSIBUBLLUEN SIPKO BbIDAXEHHbBIE TAAAQHTLI B HOYYHO-
TeEXHN4YeCKOM TBOPYECTBE,

> Obecneyntb peaAn3aLmio HAYYHO-TEXHNYECKOrO NOTEHLMOACQ POCCUNCKOM MOAOAEKM;

> O6ecneuntb NMOArOTOBKY HALIMOHOABHO-OPUEHTUPOBOHHOIO KOAPOBOTO PE3ePBA AAS HAYKOEMKMX U
BbICOKOTEXHOAOTMYHBIX OTPACAEM SKOHOMUKN PD;

> Co3A0Tb HOBbI POCCUNCKUN GOPMAT AOTIOAHUTEABHOrO OBPA30BAHNS ASTEV B Chepe NHKEHESPHbIX
HAYK;

> Obecneyntb CUCTEMHOE BbISIBAEHUE N AOABHENLLIEE COMPOBOXAEHNE OAQPEHHbIX B HKEHEPHbBIX HAYKAX
AETEN.
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OPTAHU3ATOPbI N MAPTHEPBI

> OPTAHU3ATOPbI MHULIMATUBBI
B & 4

F ATEHTCTERO
CTPATEMTUMHMECHIAX
MHALHATHE

> ACK Y MuHUCTEPCTBO
06Pa30BAHNS 1 HAYKI PO

> NAPTHEPbI MUHULIMATUBBI

WHBEP,
@Y 'y,
SeaBan

OPKK 4.' OASORERETONS MO

0O6beauHeHHas
PaKETHO-KOCMUYECKaA KOPNOpaLms

> OPKK > MUMTAKK > OAO «Pocarom» »  DPoHA COAEVICTBUS POABBUTIO
MOABIX GOPM MPEANPUSITUN B
HAYYHO-TEXHNYECKOWM Chepe

Y » mpn Desi Pasi i 69
= TA3NPOM
> MAMU > ®oHA passuTUs ) HaHotexHonorndeckoe > Tasnpom
MPOMBbILLASHHOCTU obuectso Poccum

A\
)

& @ education world skills
KAMAZ

RUSSI3 juniorskills
> KAMAS Y Lego Education Y YeMnMoHAT paBoymx ) lMporpammMa paHHen
CNeLnaAbHOCTEN NPOGOPUEHTALMM 1 OCHOB
nPodeCCMOHAABHOM

NMOArOTOBKW LLUKOABHMKOB
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NMAAH PA3BUTUS

> OOPMUPOBAHME TUPAXKMPYEMOMN MOAEAN «KBAHTOPRWYM»

> OTKpbITME He MeHee 10 KBaHTOPKYMOB




y HOBbIM poccunckmin GopMaT AOTTIOAHUTEABHOTO OBPA30BAHUS AeTel B chHepe NHIKEHEPHbIX
HOYK;

> TMpaXkMpyemMast MOAEAb CO3AQHKSI CPEABI YCKOPEHHOTO PA3BUTUS TEXHNYECKMX CNOCOBHOCTEN
AETEN;

> [AOBAABHAS CUCTEMA BBISIBAEHWS M COMPOBOXKAEHMSI OAQPEHHbBIX B UHXEHEPHbBIX HOYKOX ASTEW;

> TAOBAABHAOS CUCTEMA PA3BUTUSI UHCTUTYTOB MEHTOPCTBA™ U ThIOTOPCTBA® - HEOOXOAMMOE U
AOCTATOYHOE KOAPOBOE obecrneyeHre CUCTEMbl AOTMOAHUTEABHOIO OBPA3OBAHUSI ASTEN B
OBAACTU HXKEHEPHBIX HAYK;

> HOUMOHOABHASI CUCTEMA YYeTd, MOTUBALMM MU MOOLLPEHUST AOCTUXKEHUM AeTen B chepe
NHYKEHEPHbIX HAYK;

> Co3paHME BAQronpUaITHbIX YCAOBUM AAST MHBECTUPOBAHUS B CUCTEMY AOMOAHUTEABHOIO
OBPA30BAHKISI AASI POCCUNCKOro BusHecqA.

*MeHTOP - 5TO BDEMEHHbBIN YAEH KOMOHABI CTAPTAMNA, UCMIOAHSIHOLLIMIA POAb KOHCYABTAHTA, SKCNEPTA, MOMOLLHUKA.

*TetoTop (QHrA. tutor) - ocobast NEAQrorMyecKkast AOAKHOCTb. TbtoTOp 06eCnedYnBaeT PA3PABOTKY MHAMBUAYOABHBIX OBPA30BATEABHbIX
MPOrPAMM YHAOLLMXCS U CTYAEHTOB M COMPOBOXAQET NMPOLIECC NHAMBUAYOAU3ALIU M MEPCOHAABHOIO OBPA30BAHMS B LLUKOAE, BY3€, B
CUCTEMAX AOMOAHUTEABHOTO O6PA30BAHMSI.



MHOPACTPYKTYPA TEXHONMAPKA

NHTepPOKTUBHDbIA 3OHbl OOLlero
KBOHTOMY3eu NOAb3OBOHUS
> KBAHTOMY3EM - HOYYHO-PA3BAEKATEABHbBIN > Meamarteka

LIEeHTP, ACHOLLI,I/IVI BO3MO>KHOCTb YHACTUS B

SKCNepUMeHTAX, OMNbITaX N APYTUX > 30HbI OTAbIXA

MO3HABATEABHbBIX AEVCTBUSIX
> KoHdpepeHL-3aAbI

> KuHoteartp
> Kage

> KOBOPKUHIM

> [opoa npodpeccum |

CneunaAbHblie AabopaTtopun u
BbICOKOTEXHOAOIMYHbIE Liexa

> AabopaTopun 1 LIeXd, OCHOLLEHHbIE AYHLLMM BbICOKOTOYHBIM
OBOPYAOBAHMEM, OT CTOHKOB MEXAHO U TEPMOOBPADOTKM AO
ONepPALMOHHbLIX MUKPOCKOMNOB AASI HEVPOXMPYPIM C
ANOXPOMATUYECKOW KOHCTRYKLMEN, O TAIXKE YHUKAABHBLIM
MNPOrPAMMHbBIM OBecneyeHneM AAS NPOBEAEHMS SKCMEPUMEHTOB U
AEMOHCTPALLMIA OMbITOB.




9 KBAHTOPUNYM



OBPA3OBATEABHbBIE MPOIPAMMbI

O6pa30BATEAbHbIE MPOrPAMMbI KBOHTOPUYMOB MPOEKTUPYIOT AyYllne
METOAOAOTMN POCCUNCKNX YHUBEPCUTETOB B COTRYAHUYECTBE C BEAYLIMMU
POCCUNCKUMU BbICOKOTEXHOAOTUYHBIMU MPEAMPUITUIMU N HAYYHBIMUA
NHCTUTYTAMU;

O6pa3oBATEAbHAST cUCTEMA «KBAHTOPUYM» OCHOBBLIBAETCSI HO PEAAbHbIX
TEXHOAOTUYECKMX KEVNCAX, C MPUBUTUEM YHOCTHUKAM HOBBLIKOB MPOXOXKAEHMS
MPOLLECCA MOAHOTO YKM3HEHHOTO LIMKAQ CO3AQHUST MHXEHEPHOrOo MPOAYKTQ,
CKBO3HbIX M30BPETATEABCKUX KOMMNETEHLUMMN, TAOKUX KOK AQATA CKAYTUHI U
CMNoOCoOBbl M3MEHEHUS OO BLEKTOB U X CBONCTB;

B ocHoBe 06pA30BATEABHOIO NMpoLecca KBAHTOPUYMOB AEXKUT UTEPATUBHOCTb,
MPOEKTHLIA MOAXOA M KOMOHAHQOS PABOTA FOHbIX «CNEeUVOANCTOB» U3 PA3HbIX
OBAACTEN UHXKEHEPHBIX HAYK;

B pabote HaA MPOEKTOM YYEHUKN KBAHTOPKMYMOB MOAYHOIKOT HE TOABKO HOBbIE
3HAHWSI, HO TAKXKE HOAMNPEAMETHbIE KOMMETEHUMN: YMEeHME PABOTATL B KOMAHAE,
CMNOCOBHOCTb AHAAM3UPOBATL MHGOPMALMIO N MPUHUMATL PEeLUeHUSs, YTO
NPEeAOCTABUT BO3MOXKHOCTb B ByAyLLEM CTATb YCMNELUHbIMU CNEeUMAANCTOMY B
AOBON OBAQCTU TEXHOAOTUHECKUNX PA3PABOTOK.







MHOPACTPYKTYPA

AETCKOIO TEXHONAPKA

KoHuenT MHOPACTRYKTYPbLI AETCKOro TEXHOMAPKA OCHOBAH HO MAKCUMOABHO
OTKPbITbIX MPOCTPAHCTBAX C MHOXECTBOM COBPEMEHHbLIX MHHOBALMOHHbIX
peLLeHNIA,

CrneumaAmsnpoBAHHbIE LLeXa OBLWero noAb3oBaHKUS (Llex o6paboTku
MATEPUAAOB, Llex cbopku, T-Llex, Liex BBICOKOTEXHOAOTNYHOrO OOOPYAOBAHMST)
NPOEKTUPYIOTCS C YY4ETOM ONTUMMU3ALIMM MCTIOAL3YEMOro 0B0PYAOBAHKSI BCEMU
TEXHOAOTMYE CKUMU HAMPABAEHWSIMM OO PA30BATEABHOIO MPOLLECCA.

AQBOoPATOPUN N LLEXA, OCHALLLEHHbIE AYYLLKM BbICOKOTOYHBIM OB0OPYAOBOHUEM, OT
CTOHKOB MEXOHO U TEPMOOBPABOTKM A0 ONEPALMOHHBIX MUKPOCKOMOB AAS
HENPOXMPYPIMK C ANOXPOMATUYECKON KOHCTRYKLMEN, O TAIKE YHUKOABHbIM
MPOrPAMMHBIM OBECTEYEHNEM AAS MPOBEAEHMS SKCNEPUMEHTOB U AEMOHCTPO-
LI OMbITOB, MPU3BAHBI CO3AATh CPEAY AASI YCKOPEHHOTO PA3BUTIASI TEXHUYECKMX
CNOCOBHOCTENY AETEWN.
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LIEX OBPABOTKU
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AOPOXHA4

KAPTA

TMNOBOW NAAH MEPOMPUATUA (AOPOXHAS KAPTA)
no PEAAUSALUUN MHULUUNATUBBI «<HOBAA MOAEAb CUCTEMbI
AOMNOAHUTEABHOTO OBPA3OBAHUS» B CYBBEKTE POCCUNUCKOU DEAEPALIUUA

Ne ! HanmeHoBaHue meponpuaTusa
----------
P > TpéxcTopoHHee cornalleHre o peanusauum nHULMaTuBbI i

i «HoBasa mopens cucTembl AONOMHUTENBLHOIO 0Opa3oBaHUA» i

2 > YTBepxaeHne 06beKToB AN pasmelleHus [eTckux TexHonapkos E
---------- Y
3 > Onpepenexune NpoMbILLIIEHHbIX NAapTHEPOB [eTckux TexHonapkos

4 i > YTBepxOeHue nepeyHs obpasosaTtenbHbIX NPorpaMm i
---------- A NSRS
5 i > Paspa6oTka Gu3Hec-nnaHa u yTBepxmaeHne CToMMoCTu cosaanHus [etckoro TexHonapka i

i (BKnOYas BHEGHOMKETHLIE MCTOMHMKM U MEXaHU3Mbl COPUHAHCUPOBaHNS) i

6 > CornatlueHune ¢ NpOoMbILLINEHHbIM NApTHEPOM O Jonu coduHaHcupoaHua KAPEX n/iunn OPEX

i Jetckux TexHonapkos (He meHee 20% CMETHOM CTOMMOCTH) :
""""" (e el e ol i e e i e vl e i e o e e i ol e e T sl i e, e b e e o e i, o e e b v e e
7 i ) lNpoektupoBaHwue nnoliaaky [Jerckoro TexHonapka

> MNpuHATME Ha pernoHanbHOM YPOBHE HOPMAaTUBHO-MPABOBOIO akTa, OnpeaensoLero

8 i  opraHu3auuOHHY0 Mogerb PYHKLMOHUPOBaHWS [leTckoro TexHonapka :

;_ (cospanne AHO B yypeaunTtenbcTBe cybbekTa PO n naptHépa) :

9 > CTpouTenbHO-MOHTaXHble paboThl
10 | > 3aknioueHne AOrOBOPOB C YaCTHBLIMM NOCTaBLUMKaMI 06pa3oBaTenbHbIX yCryr :
---------- o o o e e e e e e e e e e e e e e e e o e S e e S e
11 i > 3akynka, goctaBka U Hanagka o60pynoBaHust :
12 ! > Habop nepcoHana, obyyeHue negaroros u npenogasarenein :
---------- e e
13 | > Habop obyyatoLimxcs no nporpammam [etckoro TexHonapka
14 i > PaspaboTka 1 yTBEPXKOAEHME pacrvCaHUs 3aHSTUI MO KaXXaoMYy 0ObeKTy i
---------- D R R R e R L A A R A B R A ey
15 i > OtkpbiTue Jetckoro TexHonapka :




METOAUYECKUE PEKOMEHAALUA

Mo CO3AAHUIO
AETCKOTO TEXHOMNAPKA B CYBbEKTE P®

OTBeTCTBEHHbIN Pesynbrat

> TocynapcTtBeHHbIn areHT, ACY, MuH1cTepcTBO
oOpasoBaHus

> Oneparop [etckoro TexHomnapka / 4acTHbIN
WHBECTOP

> Onepatop Jetckoro TexHonapka / YacTHbIN
WHBECTOP

> TocyaapcTeeHHbi areHT / Onepatop JeTckoro
TexHonapka / napTHep / YaCTHbIV MNOCTaBLLUMK YCNyr

> Onepartop detckoro TexHonapka COBMECTHO
MeToaNYECKUM LieHTpoM NHMUmMaTuBbI

> [Jorosop noapsaa, akTbl
NPUEmMKM

> Onepatop [etckoro TexHonapka rno cornacoBaHunio
C METOONYECKMM LIEHTPOM MHuumnaTmBbl

> Onepatop [eTckoro TexHonapka > TopecTBEeHHOE OTKPbITUE
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NMAAH-TPAOUK OBYYEHUA U
COIMNMPOBOXAEHNA KAAPOBOIO

OBECTEYEHN9 KBAHTOPUYMOB

OuyHoe o6y4yeHue No 3anyLLeHHbIM NPOEKTHbIM TPAEKTOPUIM
(npocTbie Keucsl). 1 atan

01.01 01.02 01.03 01.04 01.05 01.06 01.07 01.08 01.09 01.10 01.11 01.12

1.1 POGOKBOHTYM ® eoo oo

1.2 KOCMOKBQHTYM ¢ ooo ®

1.3 A3POKBAHTYM ® g o

1.4 /ITKBOHTYM e oo oo

1.5 ABTOKBAHTYM ® oo oo
1.6 HelMpOKBAHTYM ® o oo
1.7 HOHOKBOHTYM e o e oo
1.8 [eoKBOHTYM ® oo L
1.9 BMOKBOHTYM e o ®
1.10 SHEPAXKMKBAHTYM L g
1.11 A\Q3EPKBAHTYM ® ®
1.12 TToOMBILLAEHHbBIN AN3QANH ® ®
1.13 VR/AR ® °
1.14 MacTtep-AeKLMn U MaACTEP

KAQICCbI C BEAYLLMMM ° ® °
aKCNEPTAMMN OBAACTU

Attectauus

PopMUPOBAHME TAOBAAbHbBIX o00 °
npoekToB (YOM)

OyHoe ob6y4yeHume no 3anyLeHHbIM MPOEKTHbIM TPAEKTOPUSM.
2 3Tan

01.01 01.02 01.03 01.04 01.05 01.06 01.07 01.08 01.09 01.10 01.11 01.12

2.1 POGOKBOHTYM oo
2.2 KOCMOKBQAHTYM LA
2.3 ASPOKBAHTYM o0
2.4 V/ITKBOHTYM o0
2.5 ABTOKBAHTYM o0
2.6 HenpoOKBAHTYM o0
2.7 HOHOKBOHTYM o0
2.8 [eoKBAHTYM o0
2.9 BVYOKBOHTYM o0
2.10 SHEPAXKUKBAHTYM o0
2.11 /\O3epPKBAHTYM o0
2.12 [POMBILLAEHHbBI AU3ANH e °
2.13 VR/AR o0

AtTecrTauus




ANCTOHUMHHOE CONPOCBOXAEHNE KOAPOBOro COCTaBA
KeBaHTOpPUYM

01.01 01.02 01.03 01.04 01.05 01.06 01.07 01.08 01.09 01.10 01.11 01.12

3.1 Web KOHCYAbTALIM
C dPeAEPAAbHBIMU
TbroTOpaMU

(eXXEHEeABABHO, HE MEHEe OAHOTO PA3A)

3.2 Web macTep-Kaacchl
C PeAEePAAbHBIMU
THIOTOPAMM & & & o e o O & e

(He MeHee OAHOrO PA3A B MECSILL)

3.3 Web macTtep-kaacchl
C BEAYLLIMMK BKCNEepamm ° ° ° °
obAaCTU

NHTEeHcuBbI

01.01 01.02 01.03 01.04 01.05 01.06 01.07 01.08 01.09 01.10 01.11 01.12
4.1 \eTHne CMeHsb!

KBOHTOPUYM 06600000

4.2 O6yqu|/|e Scrum 000 000 000 000 000 000 000 000 000 000 o000 o000
4.3 OBy4eHne MeHTopOoB 0000 o000 eooe
4.5 OBy4eHve no HOBbIM s oo oo cooe
TPOEKTOPUSM

4.6 Oby4yeHne Ha ° oo
NPEeANPUSTIASIX

CopeBHOBOHUS NEeAQroros, MEHTOPOB, ThIOTOPOB

01.01 01.02 01.03 01.04 01.05 01.06 01.07 01.08 01.09 01.10 01.11 01.12

5.1 CopeBHOBAHME NEACroroB ] °
5.2 COpeBHOBAOHME MEHTOPOB

5.3 COpEBHOBAHME ThIOTOPOB ®




METOAOAOINY

&

Morpy>xeHue B UHKEHEPHYIO KYABTYPY

i oot o bl T ol o g o g ot g o o e o Tl ol o et o g o T g o oo Tl ot o Tt o g g o oo o o ot o T o o o ol o o oo ok ot g Tl Tt

) TIorpyKeHue B UHKEHEPHYHO KYALTYPY -
(CBOPKQ, NOsIHNE, OCBOSHNE AAANTUBHbIX TEXHOAOTMI)

) VIHAVBUAYOABHO
B coctaBe rpynn A0 15 YeAoBeK

emmmm

) ConpoeoXaeHue i ) Meparor
> Tvn BHeLLHEe OTYETHOCTU ) BHyTpEHHME MeponpusTis TeXHONAPKA, MyHULIMINOAUTETA, PErnoHda.

AEMOHCTPALIS1 OCBOEHHbIX HOBBIKOB HO MPUMEPE PELLEHMS MPOCTEMLLINX
TEXHOAOMMUYECKMX KEMCOB.

> MarepuaabHO-MeToAnYecKoe

) Ba3oBble TEXHOAOIMYECKME KENChI, OBOPYAOBAHME KBAHTOPMYMA

R LT P E T

CONpPOBOXXAEHUE
P)))))))))))))))))))))))))))))))I)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))2
01.09
2108 5,
C6opka
T s Ty
i HaBbIKM MPOEKTHOM AEITEABHOCTU
i HoBblkv nocTaHOBKM 30404
v [lAaHMPOBAHME npoeKTHom AESITEABHOCTU
Iny6okme Hard Skills
> CocTaB OCBOEHUS HOBbLIKOB -E > KomaHabl He 6oaee 10-Tn YHeAoBeK
> ConpoBo)AeHue 1) MEHTOP + ThIOTOP + SKCMEPT TAOBAABLHOTO YPOBHS
> AN BHeWHeW OTYeTHOOT .">"&hié£§é'n"p}'q'%;q"Xé}'H'Jé'EKA'é'H'J oM
> MarepuaAbHO-MeToANYeCKOe : > [AOBAABbHBIE TEXHOAOTUYECKMNE KEMNCHI C HOBU3HOW N YHUKAABHOCTBIO O
COrMnpoBOXAEeHUue i KOHE4YHOM peLleHn
b))))))))))))))))))))))))))))))))b)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
01.06

3 oA

31an BHeApeHUs. MpPOoTOTUNUPOBOHME PE3YALTATOB NPOEKTHOMN AESTEAbHOCTM.




30.05
01.06

avHemad ,o0Havodevao,
©9MQYO0 BoLeAdNdOd ¢

VHOWOM

XI9VOW XiaHqvoHOMIed

BsrHamed BsoLoAlHesadU

INOJOLOY OH IHULMIA
WIGHIVDQOVI vigHavodavVed ¢

@
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01.05

mnismnduvedu

XI9HHavmianodu

19rdaudiie ‘doLoial ‘dorHan
:dUHaVKoaoduo) (

(UvaVaH ¢ tHuduo)
mwidogoadau anHHadLAHg

Bopjopg ‘9L00HanIpdaLn
oiLoopdend BoMOU] (

POEeKTOpUU PA3BUTUS AeTeN

Bopiong
OJoHavogovi pidogoeds| | ¢

HOY4YHO-UCCAEAOBATEAbCKME MPOEKTbI
10.01

VHDWO XIGVOIN
VY BOPIong SUHOHKOLA

Ape T
30.12

unismnduvedu

XI9HHavmianwodu

19.dauddie ‘doLoiqal ‘doLHan
‘auHaVogoduo) (

N
=
O
<
O
<
O
=
LLl
=

(UVaVaH ¢ LHUdUD)
midogoadau eMHHadLAHg ¢

Bopjopg ‘aLo0HanLpdaLn
oroondend spMoOU]

COPEBHOBAHMS

o

01.10

PeaAusaums npoekta

HQ OCHOBE rnMbKomn paspaboTku

VHOWO)I
XIaHDIBOdU XI9HqVOHOM18ed
anHogodundod ¢

ViH>keHepHble oanmMnnaabl HTU, ®ecTrBaAb HayKM, HAYYHO-TEXHUYEeCKue KoHdepeHuuu, LLar B byayliee, YteHus

B. . BepHOACKOro U T. .

O60opyaoBaHME KBAHTOPUYMA, MAOLLAAKM BY30B 1 MOOMBILLAEHHBIX MPEANPUSITUI

IO DI DIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID
3UMHSAS
nepeco6opka

> MNeaaror + MeHTop (aKCNepThl NPOMBILUAEHHBIX NPeANPUITUIA)

> CopesHosaHua (WRO, FLL, Drone Racing, Intel ISEF)
> B COOTBETCTBUM C PETAAMEHTOM COPEBHOBAHUN.

> KomaHabl He 6oaee 5-Ti YenoBek

> Hard + Soft Skills

01.09

30.12
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MATPUYHAA AUAAKTUKA

BA3OBbIX KEMC-MNPOEKTOB

lposa.
AEeMOHCTPAUUA MOAEAU NPO3bl KyAOHOBCKMVA LLIQPUK

MNpeacTaBAeHME IBA€HUS (LLOY)

TyMQaH.

CTeHAb!

AeKoMNo3uLms SBAE€HUS
HO CAOMOCTOSATEeAbHbIe 9AeMEeHTbl.
DopMUPOBAHUE MATPULLbI

MOAHIS, TPOM, OCOAKM, BACKHOCTb, TOAHCMOPTHLIE CBONCTBA
MPOCTPAHCTBA

¢ i gl A ara L o)

N3mepeHne pnsn4ecKkmux BeAUYUH
TeMnepaTypda, AGBAEHUE, BAODKHOCTb, MPO3PAYHOCTb, SAESKTPOMPOBOAHOCTb.
3mepsieM BAUSIHME BAODKHOCTU HO POCT MXQ.

OLLEeHKO Ka)KAOro 9AeMeHTa
yepes3 KOMNAEKC MHCTPYMEHTOB
M3 PA3HbIX HOY4YHbIX O6AQCTEN

C1 MEXOHUKO
C2 sHepreTtmka
C3 6rionormg
C4 ontmka

MpoBeAeHUe aKCNepUMeEHTa

- M3MepPsIEM BAOOKHOCTb BO3AYXQ;

- UBMEHSISI HOMPSHKEHHOCTh AEKTPUHYECKOrO MOAS AOBMBAEMCS MPOOOS
(MOAHWSY);

- MEHgIEM TEMMNEPATYPY M CMOTPUM 3Q U3MEHEHUSIMI MPO3PAYHOCTA
(yero?)

MpoBeAeHne 3KCNepUMEHTd C
MCMOAL3OBAHMEM O6OPYAOBOHMS
M HOYYHOTO GHAAW3A.

Co3A0HME HOYYHOTO NopTpeTa
SBAGHUS Yepes onMcaHne
3KCNEepPUMEHTOB.

o o e




MATPUYHAA AUAAKTUKA

BA3OBbIX KEMC-MNPOEKTOB

MPAPUKM B3AMMHbIX 30BUCUMOCTEN TEMMNEPATYPbI, AQBAEHMST, BAOYKHOCTH,
Mpo3pPAYHOCTA. 3HAYEHME HAMPSHKEHWS MOAS, MPU KOTOPOM MPOUCXOANUT

PA3PIA

HayuyHbI nopTpeT SsBAeHUNn
- 3TO CYMMO NMPEAbIAYLUMX
U3MEPEHUN N HOGAIOAEHUI

-A 4YTO, ECAM CAEAATb TOXKE CAMOE MPW OTPULIATEABHOM TEMMNepaType?
-A YTO, ECAVI BMECTO UFOAKM NCMOAB30BATb METOAAUYECKYO MAQCTUHY?
-A 4TO, ECAM CAEAATb B AKBAPUYME MAAEHBKYHO AbIPOYKY?

-A 4TO, ECAV BMECTO MXO MCMOAB30BATb AULLIAINHUK?

-A YTO, ECAV BKAKOUUTb PIAOM C AKBAPUYMOM MOLLHYIO Aammy 500 Br?
-A 4TO, ECAV NOCHINATE TYMOH COABIO?

-A 4TO, ECAM MOCHINATb TYMOH NECKOM?

Co3AQHME CnCKa BONPOCOB
- «A YyTO €cAn?» (He meHee 5-7)

OueHKa BOMPOCOB HA MHTepecHble BONpocChl:

LLeAeCOOBpPa3HOCTb U - A 4TO, ECAM NOCHINATE TYMOH COAbIO UAU MECKOM, KOKON ByAET abdeKT?
OCMbICAEHHOCTb KaK - A 4TO, €CAV BMECTO UFOAKN UCIOAB30BATE METOAAANYECKYIO MAQCTUHY?
NPeANOCHLIAKA AASI NPOBEAEHUS

SKCNEePUMEHTOB

HposeAsHH e Pa3paboTaTt YCTAOHOBKY AAST CO3ACQHMSI KOHTROAMPYEMOrO TYMAHA C

nom blO COA U EeCK
HOBbIX 9KCNMepUuMeHTOB N RS

B yCAOBKSIX TOPOAQ B BO3AYXE MHOIO YOCTULL MbIAV, YTO MPUBOAMUT K BoAee

BbiBoAbI/TMNOTE3LI YACTLIM FPO3AM, HYeM 30 MPEASACMU FOPOAQ.

;
,=
i




UH)XXEHEPHBIE U IT-MPOEKTDI

CAOXHAS OPTAHU3ALMOHHAY POPMA
MHOTO NPOCTbIX AENCTBUN

NOTPEBHOCTb
BbIBOP TEMbI PEAAU3ALINSA DAEMEHTOB 1 UHTETPALIMS
OueHKa BO3MOXKHOCTEN, locAepA0BATEABHO AU NOPAAAEABHO i COOP OTAEABHBIX SAEMEHTOB B LIeAOE
PEAAN3YEMOCTb s ! 5
1 1
1 ¥ L
§ e
; : E
; : ;
H r 1
: : :
1 1
s ;
: ; :
1 1
; : :
a i s
KPI-1 KPI KPI 2
- AEKOHBOAOLIMS 30ACH - YeKk AUCT 3aNOAHEHHbIN (B HETO CXMMAETCS
- «[TAQH 30XBATA MUPA C BepubmKaLms)
MOMOLLBIO YCTPOMCTBA, - VIH)KeHepHble
peLleHWs» VICMbITAHMS
- NAGH BHEAPEHMS - [TPOTOKOA MHXEHEPHBIX

MNCMbITAHWM
- CAYYUAQCH UAU HET
VHTErPALMS SAEMEHTOB

{—\ BO3BPAT B MPEABIAYLLYIO TOUKY




UH>XXEHEPHBIE U IT-NMPOEKTDI

[poBepKka Ha
noTPEBOHOCTb

1 €€ YAOBAETBOPEHME
NOAb3OBATEAbCKOE
TECTUPOBAHUE

ManocepuiHble
NCTbITAHNS]

BHEAPEHME ¥

MPOBEPKA kP 1
OueHka
MOLUTO6V|pOBOHM‘;| <

TEXHUKO-3KOHOMMYEeCKasl

OLEeHKa

KPI 3 *

- OLLEeHKQ MOTEHUMOAC

XXU3HEHHBIV LKA
Mpor3BOACTBO, 4TO
BYyAET ECAY BHEAPSITD

K14

YKM3HEHHOIO LIMKAQ OLeHKd

*

Bo3MoykHOE, HO He 0613aTEABHOE

O®DOPMAEHME
MPEACTABAEHUE

COpPEBHOBAHWS NAV KOHKYPC

- BHewwHss akcneptHos

KPI'5
- AKT y4aCTUS B KOHKYpCE
VAU COPEBHOBAHUM

KPI-S *

- AKT BHEAPEHMS
- [poTokoA
MOAOCEPUNHBIX
MCMbITAOHNIA




NCCAEAOBATEAbCKWME MPOEKTHI

NPOCTON OPTAHU3ALIMOHHO,

UHTEPEC

i
1
i FTAYBOKUE AEUCTBUS
:
:
BbIBOP TEMbI i SKCMEPUMEHT
- Boi6op ¥ - [IAaHMpPOBAHKE
- AHOAM3 1 -O6ecneyeHve
- AKTYQABHOCTb 1 -TposepeHve
- COOTHECEHME TEMbI C TEM, HTO MPOVICXOAMUT B MUPE 1 -OdopmaeHEe
:
;
1
1
1
1
1
]
1
1
H
1
1
H
1
H
:
KPl-1a KP12
- [Mo3nums Tembl - AQHHbIE B COOTBETCTBUM
(PABOYAS UAU HET) C rMnoTesomn
(KOTOpbIE MOrYT OTBEYATH
KPIl 1b HQA BOMPOCHI F’MNoTesbl)

- MAaH
- AekomMno3suLus 3aAQ4

O ‘ [UnoTtesa 1 cTaamnmM €€ NPOBEPKMN [\ AOYTOUYHSIEM TUMOTE3Y B TOYKE




NCCAEAOBATEAbCKUE MPOEKTHI

BEPUPUKALING O®DOPMAEHUE

- MeTop oT1BEYaEeT 30A04e - BHeLwHsaa acHOCTbL

- AQHHbIE BOCMPOWM3BOANMbI - KoMnodumKaLms U3AOXKEHMS

- «9KCMEePUMEHT MO NPOBEPKE 7-1 TOYKM MPU LLIECTU - [oAroTOBKA K BHELLUHEN 30LLMTE

M3MEPEHHbIX» - HarasiaHoCTb
- CoepMHEHME B OAHO LIEAOE TMMNOTE3bI, ACQHHBIX, - BolAeAeHMe TAOBHOTO U «M3IOMUHOK»
aKCnepuMeHTa - [popaboTka AOKACAQ

KPI 3 KPI 4
- MNoATBEPANAU NA - [oToBOE BBICTYNAEHME
OMPOBEPIAU TUMNOTESY, - AKT MyBAUMYHOM 3OLLNTHI

KOTOPAS1 BbIAC MOAOXKEHA
B OCHOBY NCCASAOBAHMS

i \ BeTBAeHMe HA LWAr HA30A




O6wag 3aaaya 2 O6Lwas 3aaa4a 1

O6Lwag 3aa04a 3

A

1

A

A

I

PETMOHAABHbIE STAIbI JPM

2TOA

PervoH 3

PervoH 4

PernoH 3

CUHXPOHM3AUUS
PEe3yAbTATOB

CHHXpPOHU3ALUS
pe3yAbTaTOB

CUHXPOHU3AUUS
PEe3yAbTATOB




PETMOHAABHbIE STAIbI JPM
2T0A

Bbi6op C6opka
AYYLLUX PeLUeHun obLero pelueHus

BbiGop C6opka
AYMHLUNX peLLueHun obLuero pelueHus

Bbi6op C6opka
AYNHLUNX PELUEeHUN obLero peweHns




NMPUOPUTETHOE HAIMNMPABAEHUE

[occoBeT NoA NPeACeAQTeAbCTBOM
Mpe3snaeHTa Poccunckonm Peapepauum B.B.MytMHAO
23 Aekabps 2015 roaa

> «BOXKHO NMOMOYb PEBITAOM OCO3HAHHO BbIGPATH BYAYLLYIO CRELUMAABHOCTD,
KOTOP QS BYAET BOCTPEOOBAHA HA PbIHKE TPYAQ, YTOOLI OHM MOTOM CMOTAV HOWTA
cebe A0POry Mo AyLLE, MOAYHOAU AOCTOWMHbLIN 30PABOTOK, MOTAM COCTOSITLCS B
YKNZHMN,

> [MpodpeCCNOHAABHAS MOATOTOBKA LUKOABHUKOB, VX MPOPOPUEHTALLS HE AOAXKHA
ObiTb YACTO GOPMAABHOM. VIMEHHO MOSTOMY MPUHLUMMAABHAS 30AQYA —
NPUBAEYL K 3TOW PpABOTE HE TOABKO BY3bl, TEXHUKYMbI, HO 1 BU3HEC, NPEXAE BCETO
KPYMHBIN N CPEAHUN,

> YcnewHsM NprMEepPOM TAKOTO COTPYAHUYECTBA CTAAO CO3AQHME MEPBbIX
AETCKMX TEXHOMAPKOB. OHK Y>KE HAOYAAWM CBOKO PABOTY B XAHTbI-MaHcUMcKe 1
HedretoraHcke, NAQHUPYIOTCST B HaBepeiXkHbIX YHeAHOX 1M B HEKOTOPLIX ARYIMX
rOpPOAOX CTPOHbI»

MNpesnaeHT PO MyTuH B.B.
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KBAHTOPWNY




YTO TAKOE AETCKUW TEXHOMAPK?
COAEP>KAHNE

MHTEpPAKTUBHbIN

TexHO30HA "
KeaHTOMY3en

Meauareka KoHdepeHL-3aA fopoa AononHutensHbie JH
npodeccumn YCAYTU




~ DATA-KBAHTYM




NMPUMEP CO3AAHUA

AETCKOIO TEXHONAPKA «KBAHTOPUYM>»

(I. HABEPEXXKHbIE HEAHDI)

busHec-napTHep.bI
Cy6bekT PO RUER

> OUHAHCUPOBAHME 3AKYMOK
> 3AQHNE/NTOATOTOBAEHHOE 060PYAOBOHMSI

nomeLleHne
— ) Bbikyn cepTMdUKATOB HA
> VHPpacTpykTypa KAMAZ obyyeHue
> COPUHAHCUPOBOHME 5 > AyaAbHoOe
> Pa3paboTKa/Copa3patoTka OOPAOBAHME/KAADb! C
npPeANPUSITAS

0OBPA30BATEALHbIX MPOrPAMM
> Kaapebl

-------------- W ¢ R 4
F AFEHTCTBO
............. CTPATErMMECHUX
WHALMATUBE

O6bveKT

MNcxoaHble AGHHbIE:
> [laowoab—574KB.M.
> YACAEHHOCTb OBYYAIOLLMXCS P¢/ ACM

—4204en./ron > CoOUHOHCUPOBAHME

56,462 MAH.pYO. NpPAOBOBOM 6A3bl
> PeMOHT: 10 MAH.PY6. > Baaumoaencteme ¢ OB
> O6opyaoBaHUe: 43, 774 > Metoaunyeckoe obecrnevyeHue

MAH.pYO.

> [Mpoyume 3aTpaAth: 2, 689
MAH.PY6.







BKAAA/PE3YABTAT

BU3HEC-TMAPTHEPA

KypartopcrTtBo:

OnpeaeAeHe PErmoHAAbBHOrO
NPODPUAS TEXHOMAPKA U ero
KOMMAEKTOBOHME MOA
AESSITEAbHOCTb MPESANPUSITUS-
nopTHepPa

dopmuposaHue HanpaeaeHus:

PaspaboTka
0BPA30BATEABHOM NPOrPAMMbI
NoA COBCTBEHHBIE HYXKADI

C GUHAHCVPOBAHMEM 30KYMOK
0B0OPYAOBAHMS

TexHnyeckoe 3aA0Hue:

PopPMUPOBAHME / ASKOMMO3ULIAS
NPOU3BOACTBEHHbIX 30,AOQY
ANST AETCKNX TEXHOMAPKOB

«CeroAHs AeTn-3asTpa
COTPYAHUKWN»

PopMUPOBAHME NPODPUAS
OYAYLLEN AESITEABHOCTU
MNOAPACTAIOLLIErO MOKOAEHWMS]
PEernoHa

[NAQHUPOBAHME KOAPOBOIO
pes3epBsa

«/AIHBECTULUU, O HE PACXOADI»

[MoOAroTOBKO/BOCMUTAHUE
KOAPOB HEOOXOAMMbIE
PEMIOHY

«OT naem A0 OnbITHOro
ob6pasua»

ANpobaLms MAEN LLIKOABHUKOB,
CTYAEHTOB, M30BpeTaTenem

««He3amMbIA€HHbIN» B3rAg A

CBEXXIM B3IASIA HO 30AQ4Y.
HoBbIt NoAXoA,. [oTOBOE
peLlleHmne.




BKAAA,/PE3YABTAT

BU3HEC-MNAPTHEPA

Ceptndukatbl Ha ooyyeHue:
AN AETEN COTPYAHMKOB

[MTpeanpusTUI-NAPTHEPA

AyaAbHOe 06pPa30BAHME:

OpraHmsaumst 06pa30BAHMS
HO NAOLLOAKE MPEANPUSITAS
No PYKOBOACTBOM
MOCTEPOB-HOCTABHWKOB

CopeBHOBOHME:

PUHAHCUPOBAHME KOMOHA AASI
YYACTUS B POCCUNCKMX U
MEXXAYHAPOAHbBIX OAMMMOAOX

OpraHn3amst COOCTBEHHbIX
OAVMIMNAA/COPEBHOBAHMM

%

«A\OSABHOCTb K KOMMNCAHUW»

KopnopatBHAS KYABTYPA C
AETCTBO

«CamMopoAKu»

BbISIBAGHWE OHbIX TAACHTOB
PEroHa/NpPeAnPUSTAS

«[IpeeMCTBeHHOCTb»

BbICOKQ$1 KBAAMDUKALMS
OYAYLLMX KOAPOB

[Nepeaaya onbITa

«AMMAX»

PekAamMa NpeAnpUsITIASI,
Y3HOBOEMOCTb BDPEHAQ 1 ero

NMEOABOKEHNE.,
OTKprTI/Ie HOBbIX TOACHTOB
BbIIBAEHME AYYLLIMX MPAKTUK




PESYABTAT

VV YV V V

HoBble BbICOKOI(BCI/\I/I(])l/ILI,MpOBCIHHbIe KAAPbLI C YHETOM
criednanm3aunm rnpeArnpunaTime

BO3MOYKHOCTb MOATOTOBKM M MACQHUPOBOHMS
KOAPOBOTO pPe3epBa

Bo3poyKAeHME MPECTMIKA UHKEHEPHbIX 1 HOYYHbIX
npodeccum

Y4yacTre B TEXHOAOTMYECKOM MPOPbLIBE CTPOHDI

[ToUMEHUMBbIE PEIYALTATHI MHTEAAEKTYOABHOM
AestenbHoCT (PUA) 6€3 CyLeCTBEHHbIX 3ATPAT







HAMPABAEHNY KBAHTOPUYMA

Y B pesyAbtaTe NpoBEeAEHUST SKCMEPTHbIX OLIEHOK BOAEEe ThiCS4M
HAYYHO-TEXHOAOTUYECKNX MPOTHO30B, BUDAMOMETPUYECKNX U
MNATEHTHbLIX AQHHbLIX, QYTYPOAOTMYECKOrO AHOAM3A, NEPEUHS
MPUNOPUTETHBIX HANPABAEHM PA3BUTKSI HOYKN, TEXHOAOTUIN U TEX-
HUK PO 1 MepeyHst KpUtnYeckinx TeXHOAOT N PO GbiAM BbISIBAEHDI
AKTYQAbHbIE MPUOPUTETHBIE 30AQUM HOYYHBLIX MCCAEAOBAHUN
TEXHOAOTNYECKIMX PA3PADOTOK, ONpPeAEAEHbI 3HOYMMbBIE TDEHADI
PA3BUTUST U GOPMUPOBAHKST BLICTRPOPACTYLLUUMX ODAACTEN TEX-
HOAOTUW.




HAMPABAEHN9 KBAHTOPUYMA
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KOCMOKBAHTYM

MpNOpPUTETHEIMU HAMPOBAEHUSMU B OCBOEHUU KOCMOCA SBASIOTCS CO3ACHME NMEepPCNEeKTUBHbIX
TPOHCMOPTHbIX U KOCMUYECKNX CUCTEM, O6ECNEeYNBAIOLNX UX BbICOKYIO KOHKYPEHTOCNOCOBHOCTb HA
MUPOBOM pbiHKe. [T03TOMY O6LLMM YCAOBUEM YCMNELLHOro 06y4eHns AeTen 1 NOAPOCTKOB KOCMUYECKOM
OTPACAU gBAgeTCS 9P PEKTUBHAS PEeaAn3ALNd MHHOBALUOHHOM MPOEKTHON TpaeKTopun «Kocmo-
KBOHTYMO», B XOAE KOTOPOU AETCKUE KOMAHABI PABOTAIOT KOK KOHCTPYKTOPCKUE GI0pOo, peLldst CAOXHbIe
MH)XE€HEepPHbIe 30A04YU B CMELUAABHO PA3PAGOTAHHbIX KOMMbIOTEPHbIX MPOrPAMMAX.

> BXOAHbIE KOMMNETEHLIMWU

MWHUMAABHO HEOGXOANMO:

1. basoBoe 0BpPA30BAHME B OBAACTU MATEMATUKU, GUIUKU, MHOOPMATUKU UAN UHAS PUBNKO-TEXHUYECKAS
CMELVIOABHOCTb.

2. 3HOHKE MATEMATUKU 1 U3NKI B OO BEME OBYHEHMSI BEICLLETO NPOdGECCUOHAABHOIO OBPA30BAHMSI.

3. 3HAHME OCHOB MPOrPAMMUPOBAHMS U OMbIT MPOrPAMMUPOBAHKS. BAOAEHWE (UAU CMOCOBHOCTL BBICTPO OCBOWTH)
A3bIKAMK NPOrPAMMMPOBAHUST PythonnC/C++.

4. BAaaeHME NPOorpaMMHbIM 06ecnevyeHnem 3D-MOAEANPOBAHMSI.

5. OnbIT NPEenoAQBAHUS AAST LLUKOABHUKOB. CMOCOBHOCTb OPIraHM30BbLIBATE CAOMOCTOSITEABHYIO PABOTY YHOLLMXCS B
rpynne.

6. CnocoBHOCTb PABOTATE C METOANYECKMU MATEPUAACAMU, AUTEPATYPON U NHTEPHET-PECYPCAMM AAS
CAOMOCTOSITEABHOTO MOBLILLEHMS KBOAUDUKALMNA.

XeAdaTeAbHO:

1. OnbIT KOHCTPYKTOPCKOW AESITEABHOCTU — €CAU HE B A3PO-KOCMNYECKOW OTPACAM, TO XOTs Bbl B HayKe, UT nAM Ha
BbICOKO-TEXHOAOTMYHOM MPOV3BOACTBE.

2. OnbIT PA3PABOTKM B OBAACTN SAEKTPOHNKM UAK POANOTEXHNKM.

TECTOBBIE KEMCbI €

TecTbl CTAPTOBLIX KOMMETEHLMUMN

1.DN3NKO-MATEMATUYECKME OCHOBLI KOCMOHOBTUKM: KOKOB YrOA HOKAOHO OPOUTLI CAYTHUKA, KOTOPbIN AOAXKEH
MOAYHQATb N NEPEAOBATL AGHHBIE C MOBEPXHOCTV 3EMAM, OTPAHNYEHHON 40 TP, C.LLu 40P, HO. L.

2. KOHCTpyMpoBaHME 1 3A-MOAEAUPOBAHME: CO3AATE 3D-MoaENb annapata dopmata Cubesat-3U ¢ pacKpbITbiMA
COAHEYHbIMM BaTapETIMU

3. DASKTPOTEXHMKA: C MOMOLLBIO BHELIHETO OCBELLIEHUS, COAHEYHON OATAPEN 1 OKKYMYASITOPA CAEAQTb MOAESAb
SAEKTPUYECKOM CUCTEMbI KOCMUYECKOro annapaTa

4. [TporpaMMUPOBAHME: HOMMCATL APOrPAMMY, KOTOPAS BYAET PACCHUTBIBATL BPEMST BEPTUKAABHOIO MOAEHWS
0B6BEKTA HAMOBEPXHOCTE MAPCA € 30ACQHHOW BLICOTbI C YHETOM BAUSIHWSI ATMOCHEPBDI.

TexHu4YeCcKmne Kemchbl, PACKpPbIBAIOLLME TBOPYECKUM NMOTEHLMAA

MoeANOXKNTE KOHCTRYKLMUIO CMNYTHUKA (MAW TRYMMUPOBKU CMYTHUKOB), KOTOPLIN OyAEeT peldaTtbh 3aAA4y Mo
OTCAEXMBAHUIO ANCOeproB B APKTUKE. AOMOAHUTEABHBIE GOHYCbI, €CAV OMUCAHUE BKAIOYAET: MPUHLIUMUAABHbIN
HABOP KOMMOHEHTOB, BbIGOPR OPOBUTLI CAYTHUKA, 3D-MOAEAL BHELLHETO BUACQ ANMAPATA.




B3rA9A HA KOCMUYECKUE

NMEPCMNEKTUBbI

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

KHurmHa pycckom:

1. «MUPOBASI MTMAOTMPYEMAST KOCMOHAOBTVKA. VICTOpUS, TEXHVIKA,
AOAMY, oA peapakumen tO. batypuHa, M., PTCodT, 2005

2. . AdaHacbes, A. AOBPEHOB. «BOABLLON KOCMUYECKUIA KAYD?,
M., PTCodrt, 2007

3. 0. baaawosa, A. Aasposa, H. CrenaHoBa. «KeAato BAM
Aobporonoaétal..», M., PTCodt, 2010

4.1, AdaHacbes, A. BopoHLLoB. «Mbl-nepebie!», M., PTCodTt, 2011
5. V. AdaHacbes, A. BOPOHLOB. «30AOTOM BEK KOCMOHCOBTUKMN:
MEYTbI M PEAABHOCTL», M., «Pycckme Butasn», 2015

6. B. B. beneukuin, O4epkint O ABDKEHUM KOCMNYECKIX TEA, 3A.
AKW,2009;

7. 9. . NepenbMaH. 3aHMMATEABHAST ACTPOHOMWUS. M., 13a. "ACT
Mocksa', 2015;

8. 9. W. TlepeAbMaH. 3aHMMATEAbHBIN KOCMOC. M., n3a. "ACT
Mocksa", 2008;

994\ B. Kcandomanntn, MNapaa NAGHET, M3AQTEABCTBO: HayKka,
1997;

10. A.H. 3anues u pp.. KocMuyeckas cpeaa BOKPYr HOC, TOOMLIK,
134, TooBaHT, 2006.

11. B.M.AeBAHTOBCKMM "MEXAHUKA KOCMUYECKOro MOAETA B
SAEMEHTAPHOM N3AOKEHMM", 1980

12. KO. B. KonecHMKOB, "Bam CTpowWTb 3BE3AOAETHI",
AETCKas AUTEpPaTypPa, 1990"

Mocksa,

Ha aHranmnckom:
13. Space Mission Engineering: The New SMAD (SME-SMAD),
Wertz, Everett and Puschell, 2011;

14. The Logic of Microspace, Rick Fleeter, Microcosm/Kluwer,
2000;

15. Reducing Space Mission Cost, James R. Wertz and Wiley J.
Larson, 1996;

JKypHOAbI:

1. "HOBOCTM KOCMOHQOBTUKM", MIOAMMCKAHA 1roA;
http://www.novosti-kosmonavtiki.ru/subscribe/
2. "KBAHTUK", TOAMMCKAHA 1T0A;
http://kvantik.com/podpiska.html

NMPEANPUATUASI AAS NOBLILLEHNG KBAAUOUKALIMA NEAATOTOB KBAHTOPUYMA <

CronTex, Aaypwus Aspocneinc, CryTHUKC, KOCMOKypC, AMHVIHAGCTPUAA, My3el KOCMOHOBTUKM, MAaHeTapuy, LieH

MPABASHMS
Hepromall,

noanetom MKC B Koponese,

Sknltech

"pAURIA ) CNYTHUKC

mMy3sen PKK SHeprug, mysen HIMNO MMeHn AQBOYKMHAO, My3€el B HH8

JIMH

FHOACTRUAN

I

HIMNO 3HEPITOMALL

WM, AKAOEMPMEA W10 TITYLIHD

PKK «3Heprus» & %
i

> COPEBHOBAHUSA, OAUMIUAADI, KOHKYPCbI

YreHus um. B.N. BepHOACKOro, KOHKYPC «Y4YeHble BYAYLLEro», BOATUNCKMIN MHKEHEPHBIN KOHKYPC, Bcepoccmnmckmii
KOHKYPC HAYYHbIX PABOT LWKOABHMKOB "KOHMOP", MPUBOAXCKMIA HOYYHO-UHXKEHEPHLIN KOHKYPC RostSef (POCT), Intel
ISEF, TypHup «Opbuta», MeXXAYHAPOAHAST ACTPOHOMUYECKAST OAUMIUAAC «International Astronomy Olympiad»,
MeXXAYHOPOAHAOS GUMYECKAsT OAMMIMAAA «IphO», MeXAYHAPOAHAS XUMMYECKAS oAMMMMAAQ «International
Chemistry Olympiad»,




KOCMOKBAHTYM

> Kapta o6pa3oBATEAbHOIO HANMPABAEHUS

YacTtb 1. BHeApeHMe B KOCMUYECKYIO UHXXEHepUio

- OPOBUTAABHAST MEXOHWKAO
- Hasurauwst v opreHTaLms
- BpaweHve annapata 3ameHsiembie
-TennoBom 6AAQHC MOAYAU

- CHMKM 13 KOCMOCQO

Basosble
MOAYAU

YacTb 2. MMpaKTUKA NH)XXEHEePHOro NPOEeKTUPOBAHUS

Yuawmecs BbIBpaloT CBOE HAMPABAEHME 1 B KOMAHAQX PEAANIYIOT MHKEHEPHbBIE MPOEKTLI B PAMKOX CYLLLECTBYIOLLIX
VHYXEHEPHbBIX COPEBHOBAHNI.

MPAKTMKA MPOEKTUPOBOHIS M CO3AQHNE
- Onmmvnaaa HIA COBCTBEHHBIX KOCMUYECKMX ANNAPATOB C NPK-
P ——— (I(ocmmqgm(me CUCTEMbI) MEHEHEM MOASALHOTO OB0PYAOCBAHMS!. BbIXOA
pyvip - JuniorSkills: HQA MPOEKTbI B OBAACTY CO3AQHMSI MEPCMNEKTUBHBIX
Kocmmdeckmx VIHXKMHUPUHE KOCMUYECKUX CUCTEM KOCMUYECKIX CUCTEM, O TAKKE HA CEOPKY
annaparos - IHKEHEPHbI TYPHUP «OpBuTan HECKOABKUX MPOEKTOB B OBAACT KOCMOHOBTUKM
B OBGLLMIM CUCTEMHbIN MPOEKT.

HanpaeaeHnue 1.

Pazbopka, c60pKa 1 MPOrpaMMUPOBAHNE
- CopeBHoBOHMs RosCanSat COBCTBEHHOMO SAEKTPOHHOFO OGOPYAOBAHMSI
- OavmMnaaa HTU AN PELLIEHMS 30AAY O3POKOCMUYECKON OTPACAU.
(BECTIMAOTHBIE TPAHCMOPTHLIE AoBeaeHie A0 PAGOTAIOLLMX MPOTOTHNOS,
crCTeMbl) NMPOBEAEHNE UCTILITAHWI. BbIXOA HQ MPOEKTHI MO
CO3AQHMIO MPUGOPOB AASI CMYTHUKOBBIX CUCTEM.

HanpaeaeHue 2.
Kocmunyeckoe
npnbopoCTpoeHUE

CO3ACHME CUCTEM BbIBEAEHMS BKAIOYAS
- JuniorSkills: KOHCTPYMPOBAHWE, PABGOTA C HOBLIMM

HanpaBaeHue 3. ASPOKOCMUYECKAS UHKEHEPMS MATEPUAACMM U CO3AQHNE CUCTEM YNPCBAEHUSI.
MpoBeaeHVe aTMOCPHEPHbIX, B T.4. BLICOTHbBIX

Paketoctpoerne - Y Y
p BCGDOCCV‘V‘CKV]V] HEeMMNMOHAT Mo 3ArnycKos. BbIXOA HA NPOEKTbl MO CO3AQHNIO

PAKETHOMY MOAEANPDOBAHMNIO. AELLIEBbIX CUCTEM BbIBEASHMSI MUKPOCTYTHUKOB,
HOBbIX ABUrQTEAEN, MATEPUOAOB U T.A.

B ByayLLem ByayT pa3paBOTAHbI HAMPABAEHWS, CBI3AHHbIE C MUAOTURYEMOW KOCMOHOBTUKOM (BKAKOYAST CO3AQHUE
CUCTEM XM3HEODECNEYEHMST) U C HAYYHBIMU UCCAEAOBAHNSIMM B OGAQCTU KOCMOHOBTUKM M HO OpBuTe.
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B3rA9A HA KOCMUYECKUE

NMEPCMNEKTUBbI

BBOAHbBIN MOAYABHBIN KYPC, MOCTPOEHHBLIN HO 6A3e NPAKTUYECKMX PABOT (OT 72 HOCOB).

OBA3ATEAEH AAS NMPOXOXKAEHMST BCEMU YHYOACTHUKAMM.,

OcBaMBAEMbIE KOMMAETEHLNN: GUBUKO-MATEMATUHECKME OCHOBbI KOHCTPYMPOBAHMS KOCMYECKMX
ANnApAToB, PABOTA CO CRELIMAABHBIM OOOPYAOBAHMEM, 3D-MOAEAUPOBAHME U MPOOTOTUMUPOBAHUE,
OCHOBBI 9AEKTPO- 1 PAANO TEXHUKM, MPOTPAMMUPOBAHME.,

- DAEKTPOMUTAHNE CMYTHUKA

- PaketoctpoeHune

- Paamnocsasb

- MexaHn4yecKkme KOHCTPYKLIMM

- Kopnyc v npo4YHOCTb

- TeneMeTpuist U TeAEYNPOBAEHUE
- HoAEXXHOCTb U LUEHO OLLUMBKM

- YNPpOBAEHME MOAETOM

AOMNOAHUTEABHbIE
MOAYAU

Yactb 3. MpoeKkTbl B O6AACTU KOCMOHABTUKU

B 2TOM 4OCTV AKLEHT AEAQETCS YXKE HE HO OCBOEHUM TPEBYEMbIX KOMMETEHLIMIA, HO HO CO3AAHNN PEAABHBIX KOMOHAHBIX
NMPOEKTOB KAK AAST CYLLECTBYIOLLMX 3AKA3YMKOB, TAK M HAMPABAEHHBIX HO PeLLEHUE AKTYOAbHbIX MPOOAEM.

KAtoueBble TeMaTtuku

Ucnoab3oBaHUe XKusHb yeroseka
AAAVTUBHO® 1 LIMGPOBOe Creikoeka YHUBEDCAABHBIX HO HU3KOW
NPOM3BOACTEO B KOCMOCE CICLIe =L GAOKOB, KOMIOHEHTOE M OKOAO3eMHOM

MeX6AOYHBIX MHTEPdECOoB op6ure

KocMuyeckme TPAHCNOPTHbIE CUCTEMbI lymaHuTapHoe n uHaHcosoe
o6ecneyeHne KOCMUYECKNX MPOEKTOB



ABTOKBAHTYM

B yCAOBUSX TAOGAAU3ALUMN U KECTKON KOHKYPEHTHOM GOpbObl, A€ POCT MUPOBOIO NOTPEOAEHUS
NPOAYKLMWN ABTOMPOMA BAEYET MOCTOSIHHOE YBEAUYEHUE HArPY3KU HO TPOHCMOPTHbIE CETU TOCYAQPCTB, U
TEHAEHUUU MPUBOAST K HEU3BEXHOMY BOSHUKHOBEHUIO CMPOCOa HO GBTOMOTU3ALUIO TPOHCMNOPTHOM
CUCTEeMbl, OCTPO BO3HUKAET BONPOC 06 CBTOMUAOTUPOBAHUS ABTOTPAHCMNOPTHbLIX CPEACTB, TAE
NMPOrHO3npyeTcs AOCTUXKEHNE MOAHOW OBTOHOMHOCTU ABTOMOOGUABHOIO TPAHCTOPTA K 2035 roAy.
Paspa6oTKy 6eCrnMAOTHbLIX TPAHCMOPTHLIX CPEACTB MPEeAAdraeT B Ka4yecTse NPOEKTHOMN TPAaeKTopuun
«ABTOKBOHTYM».

> BXOAHbIE KOMIMETEHLUMW

1. VIH)KeHepHOE 0BPA30BAHME

2. OnbIT PABGOTA C UHKEHEPHBIMU MPOEKTAMU, KAK MUHUMYM OAVH FOA.

3. YmeHune pabotats ¢ CAIP, co3aarme 3D MoOAEAEN M UX QHAAMS.

4. YMeHne paboTaTh CO CAECAPHBIMUMHCTPYMEHTAMU U SAEKTPONHCTRYMEHTAMM.

TECTOBBIE KEMCbI €

TeCTbl CTOPTOBbIX KOMMNETEHU N
C NOMOLLBIO MPUBEAEHHOW HUKE CXEMbI HONTU 3HOYEHWE CUABI B TOUKE B C y4eTOM, YTO € AMHCTBEHHAOS ASMCTBYIOLLLOS
BHeLLHss1 cuAa FA=1000H. Bpewms pelLlueHns 30A0H1S He 6oAeE S MUHYT.

TexHn4Yeckme Kemchbl, PACKpPbIBAIOLLME TBOPYECKUN NOTEHLMAA
1. Boibepute HY>KHYHO GUrypy U3 HYETbIPEX MPOHYMEPOBAHHbIX.
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LLUOK BYAYLLUX TEXHOAOTUI

ABTOCTPOEHUA

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. AneccaHpapo bapukko, "Takas uctopus» 2. Painmnens M. LLiaccu aBToMoGUAST. KOHCTRYKLMM IOABECOK

MPEANPUATUSA
AAS NOBbILLEHNS KBAAUDUKALIUU

MEAATOros KBAHTOPUYMA

MOCKOBCKNN TOCYAQPCTBEHHbII MALMHOCTPOUTEABHbIN YHMBEPCUTET (MAMW), MOCKOBCKNM OBTOMOBUABHO-
%?%”'ﬁm l;locyAC]pCTBeHHbll/l yHuBepcuter (MAAW), TOCYAQPCTBEHHBIN HAY4YHbIN LieHTP Poccuinckon Geaepalmm
« »,

> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

KoHKypC «YyeHble GyAywEero», BOATUNCKNM UHXKEHEPHBIN KOHKYPC, BCEepOCCUMCKMn KOHKYPC HAYYHbIX PABGOT
LLUKOABHUKOB "tOHMOP", MPUBOAXKCKUM HOYYHO-MHKEHEPHBIN KOHKYPC RostSef (POCT), Intel ISEF, Google Science Fair,
BCEPOCCUNCKUA KOHKYPC HOYYHO-MHHOBALMOHHBIX MPOEKTOB AASl CTAPLLEKAACCHUKOB Siemens,  MeXXAYHAPOAHOS
Prsnyeckas oAnmMnnaaa «lphO», MexxayHapOAHAS XUMmMYeCcKkas oAMMnaad «international Chemistry Olympiad».




ABTOKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

TeXHOAOTUM MALUMHOCTPOEHUS HaseMHbI TPAHCnoPT

BBOAHBIN KypC KOHCTPYKTOP SAEKTPOMOBUAS, KOTOPbIN NMO3BOASIET CO3AATb MOAHOLEHHOE HO3EMHOE
(KOHCTPYKTOP) SAEKTPOHHYIO HOYMHKY. COBCTBEHHOE OT

3HOKOMCTBO C MATEPUAAAMU N TEXHOAOTUSGMU, Pacuét n cospanme ceoero
CO3ACHME KOPyCca OMPEAENEH

VIH)KeHepHble COPEBHOBAHMS

JuniorSkills Kamas-
Bcepoccumckast OAMMMMAAQ MO TEXHOAOTUU Smart Moto

[MpoeKTbl

BecnnAoTHbIN BecnuAOTHBIN
QBTOMOOUAD BE3AEXOA AAS

AAS NOPKO OTABIXO cnocareAen

o4



LLUOK BYAYLWUX TEXHOAOTUN

ABTOCTPOEHUA

> TOAHCMOPTHOE CPEACTBO BKAKOUAS TOAHCMUCCUIO, KOPIMYC, SHEPreTUKY,
e4eCTBEHHOE MPOU3BOACTBO

/ v

QOBTOMOGUAS AAS PELLEHNS Pabota ¢ cucteMamm ynpaBAEHMUSI M CEHCOPAMU

acTtep Oanmnmaaa HTU:
1 QHOAOT U AIC, PobodecT, BPO

TpaHCcnopT Ha Cucrema AOCTOBKM
OCHOBE MArHUTHOM rPy30B B ropoAe

OpPTHOE A€BUTALUN (NnHeBMO)
\CTBO
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TEOKBAHTYM

Kok Abii OOBEKT, HOXOASLLMNCS HO 3eMAe, MeeT KOOPAMHATLI (LUMPOTA, AOATOTA), MO3BOASIIOLLME TOYHO
onpeAeAnTb, B KOKOM TOYKE NPOCTPAHCTBA HAXOAUTCH O6BbeKT. [TOMMMO 3TOro, MOXXHO ONPeAEeAdTb ero
CBOMCTBA: KOKOW OH $OpPMbI U pa3Mepd, HO KOKOW BbICOTE HOXOAUTCS U B KOKOM HONPABAEHUU ABUXXETCS,
ero LBeT, TeMneparypy, 3arpsasHeHne, NAOTHOCTb U ApYyrue napamMeTpbl, NMO3BOASIIOLMNE UCCAEAOBATh
OOBEKT AU IBAEHUE U €0 U3MEHEHUs BO BpeMeHU. TeXHOAOTUU U3MepeHn u c60pa NPOCTPAHCTBEHHOM
MHOPMALUN C NMOMOLLBIO HO3EMHbIX, BO3AYLUHbIX 1 KOCMUYECKUX YCTPOMCTB, €€ 06paboTku u
NPeACTABAEHUS, NOCTOSIHHO PA3BMBAIOTCS U CTOHOBSATCS C KCDKABIM AHEM AOCTYMNHee AAS NPOCToro
MOAb30BATEAS. AIOAUN KOXKABIN A€Hb UCTOAb3YIOT CAOXKHeuwmne cucremol: ’AOHACC (Hasurauus), TMC
(reoHPOPMALUOHHBIE CUCTEMbBI) U KAPTbl C KOCMUYECKUMU CHUMKOMU (MOUCK OAPECd, MAPLIPYThI
ABVMXEHUS), He 3amMeuds BCen UX CAOXHOCTU 3a YAOGHbIMU CepBUCAMMU (TAKMMU, KAK HANpuUmep
dHaekc.KapTbi).

KBOHTOPWMAHLUbBI MOAYYOT 3HOHUS U HOBBLIKU B NMPUMEHEHUU NPOCTPOHCTBEHHbIX ACHHbIX U reouHdpop-
MOLUMOHHBIX MHCTPYMEHTOB, KOTOPbIE MO3BOAST UM MOHSATb OCHOBbI YCTPOMCTBO OKPYXKAKOLWLEro Mumpa,
30KOHbI PA3BUTUS NMPUPOAHBIX SIBA€HMA. CMOryT peaAnU3OBbIBOTDO UHAUBUAYOAbHbIE U KOAAEKTUBHbIE
NpPoeKTbl B chepe NCCACAOBAHUS COLMAABHOM CPeAbl U OKPYXXAIOLWEro Mmpa; Ha4YATb MCMOAL3OBATH B
NOBCEAHEBHOMN YXU3HN HABUIOLUOHHbIE CEPBUCHI, KOCMUYECKNE CHUMKN; COBUPATbL AQHHbIE 06 O6BEKTAX
HO MEeCTHOCTU (Hanpumep, AepPeBbsi UAECA, AOMO TOPOAC, MOAS, FOPbl, PeKU, NTAMSATHUKU U AP.).

> BXOAHbIE KOMMNETEHLUMU

1. ba3oBoe 06pa30BaHME BOOAACTU FeOrpadrmn, MHPGOPMATUKN.

2. HaBbIKM HOYAABHOrO MPOrPAMMUPOBAHWMSI.

3. OpUeHTaLms B TEHASHLIMSIX PA3BUTS COBPEMEHHbIX «TAAXKETOB?, YMEHNE PABOTLI C OCHOBHBIMU 13 HUX (CMOPTHOH,
MAQHLUET, HOBUTATOPR) MXKEACHUE YTAYOAEHHOTO U3YHEHMS X BOSMOXKHOCTEW.

4.3HaKoMCTBO € coBpeMeHHbIMU TNC 1nBeb-TIC cucTteMamm 1 KEAQHUE X OCBAMBATD.

5. 3HOKOMCTBO C KOCMWYECKUMU N A3PODOTO- CHUMKAMM, CHUMKAMK C BIAA, NOHMMAHME OBLLIMX MPOLECCOB UX
MOAYHEHUIS U KEAQHNE YTAYOAEHHOTO N3YHEHWISI X OOPABOTKN .

6. CnocobHoCTb CHOPMYANPOBATL COBPREMEHHbIE 30A04YM AOCTATOYHO MNPOCTbIM S13bIKOM.

7. 3HOHME AHIAUINCKOTO 13bIKA.

TECTOBbIE KEMCbI €

TeCTbl CTAPTOBbLIX KOMMNETEeHLUN

1. Pacuwmnopynte abbpesratypy A33

2. Kakoe MUHUMOABHOE KOAMYECTBO CMYTHUKOB CMYTHUKOBOW HOABUIALUMOHHOM CUCTEMbI AOAKEH «BUAETHY MOAYAb
HOBUTALM MOBUABHOTO TEAEDOHA AAS TOYHOTO OMPEAEAEHNST COBCTBEHHOTO MECTOMOAOXKEHNS?

3. Aante onpeaeneHmne TepMnHa AelindprpoBaHmE

4. Yem Bceraa otAn4aetcs ¢oTto CAEAQHHOE, KOCMOHABTOM C MKC OT CHUMKA, MOAYYEHHOTO KOCMUYECKUM
annapaTom?

5. Kakure xapaKTepUCTUKM HO KOCMUYECKOM CHUMKE FOBOPSIT O TOM, HTO OB BEKT AHTROMOrEHHOTO MPOUCXOXKAEHNIS?

6. 10 CHMKOM KAKOro CE30HO MOXHO ONPEAEAUTE MHTEHCMBHOCTb M HOMPABAEHUE 3ArpPsaI3HEHNN OT TILL?

7. C KAKOW NeprOAMYHOCTBHO MOYKHO MOAYYATE KOCMUYECKME CHYMKN HO OAVH U TOT XKE YYACTOK MECTHOCTIN?
TexHu4Yeckmne Kemcobl, PACKpPbIBAOLME TBOPYECKUM NOTEHLMAA

MpeANOXKUTE, KOKYIO HOBYHIO 30AQYY HO 3EMAE MOYKHO PELLATL C MCMOAB3OBAHMEM MHCTRYMEHTOB e OMHOOPMATUKI
MPOCTPAHCTBEHHbBIX AQHHBIX. OLLEHUTE MOTEHLIMAAbHbBIE 9D DEKTHI.




TEOUNHOOPMATUKA - COBUPAN, AHAAU3UPYH

N NPEACTABAS NO-HOBOMY

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. Bhnapammmp bapteHes, AAeKCaHAP [pedkocees, AMUTPNM
Ko3opes, Muxana Kpacuablmkos, BAaanMup NACbIHKOB,
fepmaH CebpakoB, Kupuan Ceinano CoOBpeEMEHHbIE U
nepcnekTnBHble MHGOPMALMOHHbIEe THCC-TEXHOAOTUN B
30A040X BbICOKOTOYHOWM HaBuraLmm / PUIMATANT, 2014, 200 c.
ISBN 978-5-9221-1577-3

2. A\eB Mowviceesny byraesckur Matematnyeckas Kaptorpadust
/3naroycrt, 1998.—400c¢, ISBN - 5-7259-0048-7

3. AnekcaHap CrtenaHosuy Hasapos dotorpammetpus /
TetpaCuctemc, 2006.— 368 ¢, ISBN 985-470-402-5

4. Uncapx B.B., Mapycuk PU. Marematnyeckme mMetoabl
KOMMbtoTEPHOM rPadKkM / PakT, 2004. - 464 ¢, ISBN: 966-664-097-X
5. EBreHnmn AAeKCaHAPOBUY HUKYAMH KOMMBbIOTEPHAS FeOMETPS
1 QArOPUTMbI MALLMHHOW rpaduikin / KHura no Toe6osaHuio, 2013,
560c, ISBN 9785941572649

6. Pobept A. LLoBeHrepAT ANCTOHLMOHHOE 30HAMPOBAHMKE.
MoaeAn 1 MeToabl 0BPABOTKN M30BPaXKeHUIN - TexHochepaq,
2013-C.582-ISBN 978-5-94836-244-1

7. MK Paccen LiBetoBocnpownsseapeHue rpaduiki / KHira no
TpebosaHuto, 2012, 68c, ISBN 978-5-5135-0265-4

8. Aeo barpos Victopus kaptorpadum / LieHtpnoanrpad, 2004,
320c. ISBN 5-9524-1078-2

9. Neo barpos Mctopusa pycckom kaptorpadum LleHTp-
noavrpad, 2005, 528 c. ISBN 5-9524-1676-4

10. Aepek Xay3 [PUHBNYCKOE BPEMS U OTKPbLITUE AOAFOThI / MUp,
1983,240c.

11. Anonpa bpayH Victopuga reorpadmyeckmx Kapt /
LleHtpnoanrpad, 2006, 479 c. ISBN: 5-9524-2339-6

12. MuHbpae Oy, LUstoAnHb CyHb Be6-TUC: MpuHUKNbl 1
npumeHerne / Aata+,2013, 356 .

13. KapHnyaHckun C.A. AHIAO-PYCCKMUA CAOBAPbL TEPMUHOB MO
doTtorpammeTpumn n dototonorpadum. PycCKO-OHIANNCKNN
CAOBAPb TEPMUHOB MO GoTOrpamMmMeTpun 1 dotoTonorpadun /
MNpocnext», 2014,288 c

14. 1O. Neckos: Mopckaga Hasuraunsg ¢ MOHACC/GPS
/MopkHura, 2010, 148c, ISBN: 978-5-903080-86-1

16. Mankan AeMepc leorpadundeckmne NMHGOPMALMOHHbIE
cuctembl. OCHOBbI / AaTa+, 1999, 498 c.

16. EBrenun Kanpanos, AAeKkcaHap Kowkapes, BAaaumump
TukyHoB, VipuHa Aypbee, B. CemnH, baanc CepanuHac, B.
CnpopeHko, A. CUMOHOB [€OMHPOPMATUKA B ABYX KHWUFAX /
Academia, 2010, 432 c.ISBN 978-5-7695-6821-3

17. MeHHO-9H Kpaak, PepbsiH OpmMeAuHr Kaptorpadwus.
Brayaanaaumst reonpoCTpPAHCTBEHHBIX AQHHbIX / Hay4HbIM MUp,
2005, 326 ¢.ISBN 5-89176-320-6

18. AneKkcaHAp BepaaHT Kaptorpadusg / KAY, 2011, 464c. ISBN
Q78-5-98227-797-8

19. Y. I. Puc OCHOBbI AUCTAHLUMOHHOIO 30HANPOBAHUS -
TexHocdepa, 2006 - C.346 - 1ISBN 5-94836-094-6

20. Buktop Manep-LLeHbeprep, KenHeT Kykbep. boabluve
AOHHbIe (Big DATA)- PeBoaoLs, KOTOPAST U3MEHUT TO, KAK Mbl
KMBEM, PABOTAEM 1 MbICAUM. M.: MaHH, iBaHoB 1 Gepbep, 2013
r—240c.

MPEANMPUITUAS AAS NOBLILLEHNG KBAAUOUKALIMUA NEAATOTOB KBAHTOPUYMA <

MOCKOBCKUM FOCYAQPCTBEHHbBIN YHUBEPCUTET reoaesnin 1 kaptorpadum (MUATAKK), rpynna KOMAAHMN « CKOHDKCY,

OO0 «LUundposas 3emag».

MHUTAnK

> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

©KMBASI KAPTA» - EXKETOAHBIN UHTEPAKTUBHBIM UHTEPHET-KOHKYPC AAS LKOABHUKOB MO PABOTE C N30OPOKEHUSIMU
3eMAM 13 KOCMOCA, HYTeHus M. B./. BEpHOACKOrO, KOHKYPC «Y4eHble ByAYLLEro», BOATUNCKNN MHXEHEPHbIN KOHKYPC,

Bcepoccumckmnm I<OHI(?/§)C HAYYHbIX PABGOT LWKOABHMKOB "KOHMOP", |
EF, KoH®pepeHLMs LWKOABHVKOB MO MPOrPAMMUPOBAHMIO SHAEKC, Google Science

RostSef (POCT), Intel

PUBOAXCKNM HOYYHO-UH)KEHEPHBIN I(OHI(ED_C
alr,

MeXXAYHOPOAHAST OAUMINAAQ MO MHGOPMATUKE «lOl», MeXAYHOPOAHAST reorpadpuyecKkas OAUMIUAAC «iGeon,

MeXXAYHAPOAHAS GU3NYECKAS OAUMANAAC «IphO».,




TEOKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AvHua O
MNP OXoAUTCS BCETAQ BCEMU OBI3ATEABHO

OCHOBbI PA6GOTbI C NPOCTPAHCTBEHHbIMU ACHHBIMU

- PA3HOBMAHOCTU AQHHBIX (PACTP, BEKTOP, ATPUBYTHI)
- KapTbl, yCAOBHbIE 3HOKM, MACLUTOO

- OCHOBbI AVCTOHLIMIOHHOTO 30HAMPOBAHMSI 3EMAM

- OTKPbITbIE NCTOYHUKM

OpPVEeHTMPOBOHNE HO MECTHOCTH

- TOOAVLIMOHHbBIE METOADI

- TN OBAAbHBIE HOBUMALIMOHHBIE CMYTHUKOBbIE CUCTEMbI
[NOHACC/GPS

CamMocToaTeAbHbI C60P AQHHbIX
- BazoBble MOBUABHBIE TEXHOAOTUM

Ak 1 - MoBuAbHOS KapTOrPAPUS N COOP AQHHBIX
KenareAbHO BCS1, HO BO3MOXXHbI BAPWOHTI - NoITepbl 1 TpeKepsl
o/
O6pa6ortka
AelndpprpoBaHME U AGHHBIX leonHpopMaALMOHHbIE
A33 Cucrtemsl (TUC)
(6a3bl MPOCTPAHCTBEHHBIX AQHHBIX, (QHAAM3, MOAEAPOBAHME,
reomMeTpUYecKast KOPPEKLMS 1 NPOrHO3NPOBAHNE)
KAQCCUDUKALMS AQHHBIX A33)
AHUA 2
BapwaTtrsHa

Mown pAom - 3emMAg: nosHasas Mup

— BKOAOTUSI Y MPUPOAOMNOAB3OBAHNE

— KPAEBEAEHWE U KYABTYPA, UCTOPUS

— YKMBOTHbIN 1 PACTUTEABHbIN MUP

— MOW ropoA/PANOH/ABOP/CTPAHA/MAQHETA

YpessblHanHbIN AEXYPHbIN: o6eperas Mup
— YpPE3BbIYANHBIE CUTYALIN
(NOXKAPbI, HOBOAHEHMSI, BYAKQHbI, TONYHbI,
TEXHOrEeHHbIE GAKTOPbI)
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TEOUNHOOPMATUKA - COBUPAN, AHAAUN3UPYH
N NPEACTABAS NO-HOBOMY

OcHoBbl PoTtorpadum
- POPMUPOBAHME N30BPAKEHWST
- AABTEPHATVBHbIE COBPEMEHHbIE TeXHOoAOTUM WPS, GeolP, - TPVHLMN PABOThI POTOKAMEPSI

A-GPS, GSM 1 aAp. - OCHOBHbIE MAPAMETPbLI CbEMKM (BBIAEPXKKA,

- HaBUraumoHHbIe CEepPBUCHI 1 MPUAOXKEHMSI. [eoTervHr CBETOYYBCTBUTEABHOCTb, SKCMO3ULNS U AP.)
- basoBble HOBBIKM GOTOrPAGUPOBAHMS

- Tematnyeckunm c6op AQHHBIX
- AspodoToCHEMKA (CbEMKA MECTHOCTU U OTAEABHbIX
06beKTOoB C bINAA)

Busyaausaums n
NpPeACTABAEHME PEe3YALTATOB
(MC-npoeKTbl, reONOPTAAbI,
reocepsucCehl, 3D-MoAEAM)

3D-MoAEAUPOBAHNE
MECTHOCTU U O6HEKTOB
HQ MECTHOCTU

leollatpyAb: MmeHsss Mup

OpraHnsaumus HA6o0pPoB ACGHHbIX MO AKTYAAbHOM

NpoGAeme TeppuUTOpUM: MNosHaesasi BceAeHHyo

— HE3AKOHHOE CKAOAMPOBAHME OTXOAOB — ICCAGAOBOHNE KOCMUYECKIX TEA
(CBAAKM, MOAMIOHBI TBO), MPOMBILUAEHHbIE — ICCAGAOBAHME KOCMUYECKIX MACCUIA:
BbIOPOCHI, ICCAEAOBAHNE TEXHOTEHHBIX GAKTOPOB MOMCK " AYHOXOAQ” '

— MHPpPAcCTPyKTypPa XKKX

— MOHUTOPVIHI CTPOUTEALCTBA COLIMAABHOW
MHOPACTPYKTYPbI TEPPUTOPUN
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PeBoAlouns B MHOOPMALMOHHBLIX TEXHOAOTUSIX - YCTOMYMBASA NAATHOPMA B MUPOBOM PEWNTUHrEe
KOHKYPEHTHO-CMNOCOGHOCTU. NHTEAAEKTYOAbHbIE CUCTEMbl U TEXHOAOTUU MPUMEHSIIOTCS AAS TUPCODKU-
POBAHUS MPOGECCUOHAABHOIO OMbITA U PELIEeHUS CAOXHbIX HAYYHbIX, MPOU3BOACTBEHHbIX U 3KO-
HOMMYECKUX 30A0Y. A MHTEHCUBHOCTb passutnsa cdepbl UT - 0AHO N3 NPUOPUTETHBIX HAMPABASHUN
passutnsa Poccun. B pamMKax NpOeKTHOM TPAEKTOPUN AETU O6BEAUHSIOTCS B KOMAHABI IT-OHOAUTUKOB: OHU
3HOKOMSITCS C 30KOHOAOTEALCTBOM B cdepe IT, ToAyyatoT NpeACTaBAE€HME 06 OTBETCTBEHHOCTU B chepe
MHPOPMALIMOHHOM 6e30NAcCHOCTU. KOMAHABI N3Yy4AIOT ONEePALUOHHbIE CUCTEMbI, CETU U NPOrPAMMHOE
ob6ecneyeHne AAS BbISBAEHUS UX YSI3BUMOCTU AAS HE3OKOHHOTO MPOHUKHOBEHUS U UCTIOAb3OBAHMUS.

KOMOHAHbBIN NPOEKT NpeAnoAdraet paboTty KAK C TECTOBbIMU, TOK U C peaAbHbIMU 06beKTamu IT-uHdpa-

CTPYKTYPbl.

> BXOAHbIE KOMMNETEHLIMU

1. CnocoBHOCTb K CUCTEMHOMY MbILLAEHWIO, BAOAEHNE HECKOABK/MM 93bIKAMM MPOrRAMMUPOBAHMSI.
2. HoBbIK paBOTbI B KOMAHAE M PABOThI MO TMOKUM METOAOAOTUSIM.
3. beICTpas1 06Yy4aEeMOCTb. IHULMATUMBHOCTb B OOYYEHU M OCBOEHUN HOBBIX TEXHOAOTUN.

TECTOBBIE KEMCbI €

TecTbl CTAPTOBbIX KOMMNETEHLUN U TEXHUYECKNE KENCDI, PA3BUBAIOLLME TBOPYECKUMA MOTEHLUAA.

Harmmcare urpy narHAWKKM. KoMnbloTep urpaet cam (M HOXOAUT peLleHne). AoBon §3blK, AOAsT BU3YAAUIALLMSI.
MaTHALIKM - TOAOBOAOMKA, MPEACTABASIHOLLLAS COBOM 15 KBOAPATHBIX KOCTSILLEK C HAHECEHHBIMM YUCAOMM OT 1 A0 15. BCce
KOCTSILLIK 3AKAKOYEHbI B KBOAPATHYIO KOPOOKY Pa3Mepom 4x4 (CTOPOHA KBAAPATA KOPOOKM B YETHIPE PA3A AAVHHEE,
4YeM y KOCTSLKK). TaKUM 0OBPa30M NpU PA3MELLEHUM KOCTSILLEK B KOPOBKE OCTAETCS OAHO MyCTOE MECTO PA3MEPOM C
OAHY KOCTSILLKY, KOTOPOE& MOXHO MCMOAb3OBATb AAS MEePEeMELLEHNST KOCTSLWEK BHYTPW KOPOOKU. LleAb urpsbl -
YNOPSIACUUTL PA3MELLEHMNE YUCEA B KOPOOKE, PA3MECTMB UX MO BO3PACTAHUIO CAEBA HAMPABO 1 CBEPXY BHN3, HOYUHAOS
C KOCTSILLKM C HOMEPOM 1 B AEBOM BEPXHEM YIAY U 30KAHYMBAST YCThIM MECTOM B MPABOM HIKHEM YTAY KOPOOKM.




> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. Crpyktypa n VHtepnpetauuys KomnbtoTepHbix MNporpamm
XapoAbA ABEABCOH, Akepanba Aken CaccMaH

2. CoBeplueHHbIn Koa. MacTtep-kaacc C. MAKKOHHEAA

3. YUCTbIM KOA: CO3AQHME, OHOAM3 U PEDAKTOPUHL. BbAnoTEKO
nporpamMmmMmmcTa Po6ept MapTtuH

4, VIcKyCcCTBO MPOrpaMMUpPOBaHUs. Tom 2. TTOAyYUCAEHHbIe
AAFOPUTMbI AOHOABA 2. KHYT

5. AlckycCTBO MPOrpaMMUPOBAHMS. Tom 1. OCHOBHbIE QATOPUTMBI
AOHOABA 2. KHyT

6. VlckycctBo nporpaMMmpoBaHust. Tom 3. COPTUPOBKA U MOUCK
AOHOABA D. KHyT

7. MNporpaMMUPOBAHME: TEOPEMbIN 3aAQUYN A. LLIEHB

8. /rpbl 1 CTPATENMM C TOYKM 3PEHMSI MATEMATUKU A, LLIeHb

9. Marematmnyeckas nHAYKUms A. LLleHb

10. Aorapmndm n akcnoHeHTa A. LLleHb

11. MOCKOBCKME OAUMMNAABI MO MHPOpMaTHKe 2002-2009

12. MeToAMKA pELLEHNS 3aAQ4 NO MHOOPMATUKE.
MexayHApPOAHbIE oAMMMIMAAbI B. M. KuptoxuH, C. M. OkyaoB

13. XaHomckme 6aLuHm C. M. OkyAoB, A. B. AGAUH

14, AAropumTMbl 06PaBOTKM CTPOK C. M. OKyAOB

15. MNepBaAs KHUIA IOHOTO NPOrPAMMUCTA. YYUMCS MUCATb
nporpammbl Ha Scratch Koang Topratwesa

16. TBopYeckme 3aA0HUS B cpeae Scrafch. 5-6 knacc. Paboyas
TeTpaab tO. B. MNaliKoBCKas

17. TIpOrpAMMUPOBAHNE AASI AETEN

18. MpuUKAGAHAS KpunTorpadus. NMPOTOKOAbLI, AATOPUTMBI,
MCXOAHbIE TEKCTbIHA 13bIke Cu bptoc LLIHanep

19. MporpammMmmpyem Ha Python Maiika AoycoH

20. Deadline. PomaH 06 ynpaeAeHn npoektamu Tom AemMapKo

NPEANPUATNA AAG NOBbILLEHUG KBAAUDOUKALINU NEAATOTOB KBAHTOPUYMA <
«\abopartopwus Kacnepckoroy, SiIHaekc, Mail group, RAMBLER&Co.

KASPER{KY3

mail.ru

group

flupekc

RAMBLER&Co

> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

KoHKypC «Y4yeHble ByAyLlero», BOATUNCKNM UHXKEHEPHBIN KOHKYPC, BCepOoCCUMCKMM KOHKYPC HAYYHbIX PAGOT
LLKOABHMKOB "FOHMOPR", NPUBOAXCKIUM HAYYHO-UHKEHEPHbIM KOHKYPC RostSef (POCT), KoHpepeHLms LUKOABHUKOB MO
NPOrPAMMMPOBAHMIO SIHAEKC, Google Science Fair, BcepOCCUNCKIM KOHKYPC HAYYHO-MHHOBALIMOHHBIX MDOEKTOB AAS
CTAPLLUEKAACCHMKOB Siemens, MeXAy-HOPOAHOST OAUMINAAQC MO MHPopMATUKe «IOl», MexxayHapoAHAS GusndecKkas
OAMMMINAAQ «IphOp,




IT-KBAHTYM

MpoekTtbl: «Arpal15», «KpeCTMKn-HOANK»; NporpaMmupoeakue

[TpoekT «[TonckoBas MALLMHO» HO 6a3e Kypca : JHTMLZ &.CTSS
Dan Garcia - Beauty and Joy of Computing, ava ocrip

- Python
WS ERLE=y MpoekT «rpa Ha HTML5/Java Scripts

Front end Developer ?gﬁOTOTGXHMKG
= COffeScrip‘I‘ NMPaBAEHNE ABUTATEASIMN

-HTML5 n CSS - LLlarosble pBurateAm

- CeHcopbl (QKCEAEPOMETP, MIMPO)
- MWA peryaatop

- A" noncK nyTn

- AAQMTVBHBIN BEG AM3ANH
- Bootstrap

- jQuery (Angular. js)

- AJAX

. « : »
- ONTUMM3ALYIS BEG CANMTA MNpoeKT «MALUMHKA: ABUKEHUE MO AVHUN

MNMpoekT «CopTUPOBKA LLAPWKOB»

MpoeKT «MaLUMHKA: MOUCK MYTU B AQBUPUHTEY
[MpoexT

«Segaway — ABYXKOAECHAS1 BAAQHCUPYHOLLAS
MQLLMHKQO»

MPOEKT «/IHTEPAKTMBHAS KAPTA FOPOAQY

MpoekT «4uTanKa RSS»

Web developer - AyTeHTndMKaLMS
- Be6 cepsep Ha python 1 OBTOPU3ALLMSI
- basbl AQHHBIX 1 SQL - MacwrabumpoBo- Ccv
- BuptyanbHble cepeepa (AWS) MPUAOXKEHWUM
MpoeKT «<POBOT TEHHUCUCT»
MpoeKkT «KaTaAor OHAQWH MArasuHa»
MpoekT «CanT AN OPTAHM3ALMN KOHPEPEHLMIN»




IT-KBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AvHua O
MNP OXoAUTCS BCETAQ BCEMU OBI3ATEABHO

AATropuTMHYECKOE MbILLAEHNE

- BU3yaAbHBbIN $13bIK MpOrpaMmMmnpoBaHms Snap! (Scratch) - AepeBbst 1 GPAKTAAbI

- LlnkAbl 1 mpoLeaypbl - Pexypcus

- AGCTPOKLAN - OYHKLMM BbICLLEFO MOPSIAKA
- Cnmnckm - IHTepHer

- [TOPAAAEABHBIE BBIYMMCAEHMS

AVHWS 1
YKeAATEABHO BCS1, HO BO3MOXKHbI BOPUAHTHI

MUKPOIAEKTPOHUKA

- DAEKTPOTEXHUNKA

- YNpaBAEHME AOMMOYKAMM

- A\Or4yecKme Cxemsl

- 12C, SPI - ynpaBAeHue nepudbepren
- CeHcopbl (OCBeLEHHOCTb, RFID)

- AomMallHsis astoMmaTmaaLms (DAL

- loT - Internet of Things

[TpoekTbl: 6eryLas CTpoka

[MpoeKTbl: AMHOMUYECKUIA AUCTIAEN
(BpALLAIOLMECS HACHI)

MPOEKTbI: OCBELLEHNE B AODOPATOPN
MPOEKTbI: CUCTEMA KOHTPOASI AOCTYMNA
Naatdpopma — Arduino, STM32 micropython, ESP8266

HenpoHHble cetn
- MawmHHOE 0ByyeHne
- Deep Learning

Mpoekt «OCR pACno3HABAHME TEKCTO»

[MpoekT «Cnctema peKoMEHAALLMIA»

AVHUS 2

BapwaTtrsHa v

Ot HAND K Tetris

- Co3AQHME KOMMBIOTEPOB HO 6A3€ OCHOBHbIX MPWHLIMMOB
- byaeBa Aormka

- byanesa apuometmka (ALU)

- [locAeAOBATEABHAS AOTUKA

- MAOLUMHHBIN KOA,

- APXMTEKTYPA KOMIMbIOTEPA

- [Mywem accembaep

- [Tyem BUPTYAABHYO MOLLMHY

- [TyemM KOMMUASITOP BbICOKOYPOBHEBOTO $13bIKA
- [wem onepaLMOHHYO CUCTEMY

- Mnwem Tetpuc

Ha 6a3e kypca nand2tetris MIT— Noam Nisan 11 Shimon Schoken




ASPOKBAHTYM

ABraALMS ABASIETCS OAHOM U3 COMbBIX BbICOKO-TEXHOAOTUYHBLIX chep AEITeAbHOCTU YeAOBEKO, BOMAO-
LaroLwen B cebe nepeAoBble AOCTUIKEHUS HOYYHOMU U MH)XEHEPHOM MbICAW.

lMoCTOBAEHHOS NepeA OTeYECTBEHHbIM COBUACTPOEHMEM LieAb - B KPATYOMLLUME CPOKW BOMUTU B YNCAO
KPYMHENLWWUX MUPOBBIX MPOU3BOAUTEAEN CBUALMOHHOMN TEXHUKU - MPEANOAAraeT pelieHne psaa
NPUHLUMMNAABHBIX 30AQY, TA€ B YCAOBUSIX PACTYLLEM TAOGOABHON KOHKYPEHUUN HO ABUCLUOHHYIO HOYKY
AOXUTCS BODKHOS MUCCUS ob6ecneyeHus KOHKYPEeHTOCNOCOBHOCTU POCCUMCKOro aBMANpOMA B CBeTe
MOAEPHU3ALUU CTPOHBI.

B NpOeKTHOM TPAEeKTOpPUN «A3POKBAHTYM» KOMCOHAbI IBUATOPOB PABOTAIOT HOA COOCTBEHHBIM NPOEKTOM U
peLUaoT UH)XEHEepPHbIe 30A04YU MO NPOEKTUPOBAHUIO, COOPKE, A TOK XX KOMMEepPYEeCKOMY NPUMEHEHUIO
6€eCMUAOTHbIX A€TATEAbHbIX ANMAPATOB.

> BXOAHbIE KOMIMETEHLU

1. BaszoBoe 06pa30BAHME B OOAACTU GUINKU, UAU DUSUKO-TEXHNHYECKAS CMELMAABHOCTD.

2. Hasbiku: NasiTb, MOCTEPUTD, PABOTATL PYKAMMK. BA30BbIE 3HAHMSI SAEKTPOHUKM, CXEMOTEXHUKIM, NPOTPAMMNPOBAHMS.
HaBbIKM MPOrpaMMMPOBAHKS Arduino. YMeHMe AOXOAYMBO OO BSICHSIT MPOCTbIM SI3bIKOM.

3. OnbIT NPEenoAQBAHMSI B ABUAMOAEABHOM KPYXKKE UAM KPYXKKE POBOTOTEXHUKU, JKeAaHWE paBoTaTh C AETEMU.

4. YBA€YEHHOCTb KBOAPOKOMNTEPAMU, YMEHUE HO HUX AETATb, €CTb CBOW COOCTBEHHbIM KBAAPOKOMTEP. YKeAaHue
PA3BMBATLCSI B ATON Chepe.

5. [Mpowtn B OOOV«KOI'ITep SKcnpece» NoBblleHre KBaAnbUKaLmn (5 AHen). VIHMUMATMBHOCTL B OBYYEHUU 1 OCBOEHUM
HOBBIX TEXHOAOT.

TeCTbl CTAPTOBbIX KOMMNETEHL A TECTOB bl E KE VICbI (

[NepeuncAmntb 13 Yero coctomt Keaapokonrep, Yem PWM otandaetcst ot PPM, Hanncatbe dopmyAy KIMA BO3AYLIHOMO
BMHTA. 3ANpOorpaMMmMpOoBaATh HA Arduino PID-peryadtop yAep)KaHUS BbICOTbI MO AQHHBIM Y3-COHOPA C BbIBOAOM
BbIXOAHOIO CUTHOAQ B KOHCOAb.

TexHnyeckme Kenchbl, PacKpbiBatoLLME TBOPYE CKUMA NOTEHLMAA

Kenic 1. Coopka kontepa. LLoy: MNMoaeTt kBaapokontepa. 3aAa4a: ECTb KOMMAEKT MPOBOAOB, PA3Z0OPAHHAS pPaMA,
AANEKTPOABUIATEAU, MPONEAAEPSI. HY>KHO MPABUABHO COOPATE U3 BCETO STOrO KBOAPOKOMTEP, KOPPEKTHO MOAKAKOYUTL
BCIO DAEKTPOHUKY. [TOAKAIOUYNTE K COBPAHHOMY KOMTEPRY AKKYMYASITOR, YOEAUTLCS YTO BCE MOAKAKOYEHO MPABUABHO
(Hn4ero He cropeAno). OTKAAUBPOBATL MYALT U KBOAPOKOMTEP. B3AETETb HO TOM, YTO B HOYOAE KYpPCa ObIAO MPOCTO
HOBOPOM 3ANYACTEN M MPOBOAOB. COPEBHOBATEABHBIV GAKTOP: KTO KOYECTBEHHEE COBEPET KBAOAPOKOMTER 1 BbICTPEE
B3ASTUT.




HOBBIE TEXHOAOINU B ABUACTPOEHUN

- OCHOBA MNMPOIPECCA B ABUALINA

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. beavHckaq KO.C. PeaAansaumng TMNOBbIX MOHEBPOB
YEeTbIPEXBUHTOBOTO BEPTOAETA. MOAO- AEXHbBIM HAOYYHO-
TEXHUYECKUM BECTHUK. MITY M. H.O. BayMaHa. DAEKTPOH. XYPH.
2013. Ned. PexxkuMm AooCTyna:
http://sntbul.bmstu.ru/doc/551872.html (pnata obpalweHus
20.04.2014).

2. TypbsgaHoB A. E. MOAEANPOBAHNE YNPABAEHUS
KBAAPOKONTEPOM WMHXEHEepPHbIN BECTHUK. MITY um. H.3.
baymaHa. SAeKTPOH. kypH. 2014 Ne8 Pexxnm AoocTyna:
http://engbul.bmstu.ru/doc/723331.html (Jata o6paiyeHusi 20.10.15)
3. Edumos. E. Tporpammmpyem KBaApPOKoMTep HA Arduino:
Pexxum poctyna: http://habrahabr.ru/post/227425/ (Aata
obpalleHrs 20.10.15)

4, V'HCTUTYT TPAHCHOPTA 1 CBA3N. OCHOBBI A3POANHAMUKA 1
AMHaMKKM noAeTa. Pura, 2010.

Pexum goctyna:
http://lwww.reaa.ru/yabbfilesB/Attachments/Osnovy_ ajerodtnamiki_
Riga.pdf (Oata obpatieHus 20.10.15)

5. KaHatHukoB A.H., KpuweHko A.ll., Tkades C.b. AonyCTmMble
NPOCTPAHCTBEHHbBIE TPAESKTOPUM BECTNAOTHOTO AETATEABHOTO
anNnapaTa B BEPTUKAABHOW MAOCKOCTU. HayKa 1 06pa30BAHME.
MITY um. H.3. baymaHa. SAeKTPOH. ypH. 2012, Ne3d. Pexxm
pocTyna:http://tfechnomag.bmstu.ru/doc/367724.hitml (aaTa
obpatlleHrs 17.04.2014).

6. KonecHukos K.C., MexaH1Ka B TEXHNYECKOM yHMBEepcuTeTe. B 8
7. T. 1. Kypc Teopetmndyeckon mexaHvkm. M.: 13a-8o MITY nm. H.32.
Baymana, 2005. 736 c. 11. Beard R.W. Quadrotor Dynamics and
Control. Brigham Young University, October 3, 2008. P. 47. Pexwim
aoctyna:http://rwbclasses.groups.et.byu.net/lib/exe/fetch.ph
p?media=quadrotor:beardsquadrotornotes .pdf (aata
obpalleHrs 20.05.2014).

7. MapTtbliHOB A.K. SKCNEepMEHTAAbHAS A2POANHAMUKA. M.:
f[ocypapCTBEHHOE U3AQATEABLCTBO OOOPOHHOM
npoMbIlLAEHHOCTU, 19560. 479 c. 13. MupowHuk V.B. Teopwus
CBTOMATUYECKOTO YAPABAEHUS. AUHENHbIE cucTembl. Cl16:
Mutep, 2005. 337

8. Banepun SlueHKOB: "DAEKTPOHUKA. TBOW NepBbIn
KBOAPOKONTEP. Teopus M MPAKTUKA".
http://www.ozon.ru/context/detail/id/135412298/

9. Peaakuums Tom's Hardware Guide. FPV- MyAbTUKOMNTEPDI: 0630PD
TEXHOAOTUM NHKEAESA. 25 NIoHS 2014, Pexxkum ooCTyna
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.ht
ml(Aata obpatieHns 20.10.15)

10. Alderete T.S. “Simulator Aero Model Implementation” NASA
Ames Research Center, Moffett Field, California. P. 21. Pexxim
AOCTYNQ:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/
hitl/rtsim/Toms.pdf (AaTa 06- paLLeHns 25.05.2014).

NMPEANMPUATUAS AAS NOBLILLEHNS KBAAUDPUKALIMNA NEAATOTOB KBAHTOPUYMA <

Ob6beAMHEHHAs aBnacTpouteAbHast koprnopaumsa (OAK); AKLIMOHEPHOE 06LLLECTBO «[PAYKACHCKME CAMOAETHI CyXOoro»

(Sukhoi Superjet 100); A

«POCCUINCKASI COMOAETOCTPOUTEABHOS KopropaLys «Mul»; KO3OHCKM QBUALMOHHBIN 3GBOA,

M. C.I1. [opOYHOBA - GUAMAA [TyOAUYHOTO AKLIMOHEPHOTO 0bLecTsd 'TynoAes"'; OAO «ABUALIMOHHDIN KOMAAEKC VM.
C.B. VablowmHa»; Oanmnnoaa HTV; CopesHoBaHKMs no Drone Racing: KoHdepeHLus "becnnAoTHas ABUALNS';
becnuaoTtHas cekuys Ha BbicTaBke HeliRussia, OOO "Konrep Dkcnpecc”

zz.2) WIIbFOLLNH

2pynna komnanuu OAK

el

> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

HreHna um. B./. BEpHAACKOTO, KOHKYPC «Y4yeHble ByAyLIero», BAOATUACKMA MHKEHEPHBIN KOHKYPC, BCepOCCUMCKM
KOHKYPC HOYYHbIX PABOT LLKOABHUKOB "FOHMOP", TIPNBOAKCKNN HOYYHO-MHKEHEPHBIN KOHKYPC RostSef (POCT), Intel

ISEF,
MexAyHAPOAHOSI GU3NYECKAT OAMMINAAQC «lphO».

oogle Science Fair, BCEpOCCUNCKNIA KOHKYPC HAYYHO-UHHOBOLIMOHHBIX MPOEKTOB AAS  CTAPLLEKAQCCHUKOB,




ASPOKBAHTYM

> Kapta 06pa3oBaTeAbHOro HaNpPOaBA€HUS

ArHMs O
BeBeAeHue B TeOpUIO KONTEPOB.
Pacyér HeoBXoAMMOM EMKOCTU AKKYMYASITOPA
MH)XeHepHas YacTb
C6opka kontepa
C60pKa paMbl KBOAPOKOMTEPA
CBOpPKA IAEKTPOHUKM
MoAKAIOYEHWE NUTAHKSI, KOAMBPOBKA
Kenc - n3 saandyacrten cobpartb padoumm
KBAAPOKOMTEP
AVHKS 1

NPOEeKTUPOBAHNE AETATEAbHbIX AONOAHUTEABHOE O6OPYAOBOHME
annaparos - YCTOHOBKQ HO KBOAPOKMNOTEP
A3P0OANHAMUKA KPbIAQ COHAOpPOB

Tnn AeTaTeAbHOro annapaTa: - [ToABEChHI AN KOMEPSI

AETaoLLEE KPbIAO, MOBOPOTHOE - MaHUNYASITOPbI AASI IEPEMELLISHUS
KPBIAO, BEPTOAET U AP. rpysa

Yray6AeHHasi Teopus
Teopus MNA peryasitTopos
MNoabop KOODPULIMEHTOB
MNA peryastopa

Kenc - nopo6patb MAA,
Kemc - npoeKkTMpoBaHue Kewc - cbopka MoABECA AASI KOMEPSI/ PEryAsITOp HA NpUMepe

AETATEABHOMO AMMNAPATA CPEACTBA AAS 30XBATA FPY30

AVHMS 2 v

ABTOHOMHbIN MOAET N0 AATYUKAM
KoppeKTMpoBKa NOAETA MO
COHOPAM.

[NpoxoxaeHMe TpaccChl.

C60pKa CO6CTBEHHOro NPOeKTa
C60pKa COBCTBEHHOIrO
KBAAPOKOMTEPA, AUBO APYIrOro
AETATEABHOrO ANNAPATA.

ABTOHOMHbIN B3AET-NOCAAKQO
YNpaBAEHME KBOAPOKOMNTEPOM
npu noMmoLm Arduino

Kenc - OBTOHOMHbIV B3AET U
MOCAAKQO

Kenc - MpoAET TpaccChl ¢
NPEenarCTBUIMU

Kewnc - YyacTtme B BbICTABKE

66
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HOBBIE TEXHOAOIU B ABUACTPOEHUN
- OCHOBA MNMPOIPECCA B ABUALINA

- Pacyért BpemeHn noAéta
Kenc - npocTas Teopetmyeckas 3aaa4a

VvV

MporpaMmmMuposaHue

vV

BBeaeHMe B nporpaMmmmpoBaHue (Cu)
OCHOBbI cHTAKCKca Cu
Kenc - MNpocTble nporpamMmmbl Ha Cu

Aarynku n Arduino

BBeAEHME B MUKPOSAEKTPOHMKY
MoAKAIOYEHNE AQTYMKOB 1 APYTUX BHELLIHUX
YCTPOWCTB

[NoAyyeHme 1 06pPABOTKA AQHHBIX

Kenc - paboTtaoLLas CUCTEMA AETEKLIMA
MPEEnsTCTBUN

MoAéTHas YyacTb

VvV

Bu3yaAbHOE NMAOTUPOBAHME
BanéTt-nocaaka

[ToAETbl BNEpeA-HA3aA, BAEBO-BMNPOBO
[TocaaKd B TOYHO OB603HAYEHHOE MECTO
Kenc - Hayuntca AeTaTb NO MAPLLPYTY

NMuaoTupoBaHue FPV

Kenc - MNMpoAET Mo 3aAQHHOW TPAcCce

A3pocbeMKa
[ToAéT ¢ 3anunchbto
Mprembl BUAEOCHEMKU

Kenc - cAeAQTb BUAEOHAPE3KY NMOAETOB BOKPYT
KBaHTOPMYMA

[MoAéT no Tpacce HA Bpems
OCHOBbI CKOPOCTHOrO NOAETA
MNP OXOXAEHWE TPACCHI
[MoABOP KOMMOHEHTOB

Kewnc - roHKn KoNTepoB




SHEPAXXUKBAHTYM

DaHTACTUYECKU Aep3Kas 30A040 AAS MHXXeHepoB XXI BeKA — HAYYUTbCS HONPSMYIO OKKYMYAUPOBATD,
COXPOHSATb U UCMOAB3OBATb COAHEYHYIO 3HEPruto, Kotopas sBAsSieTCS NMepBOUCTOYHUKOM BCeEX
SHEepProHOCUTEAEN HO HOLLEeN NACHeTe.

OAHO U3 TAGBHbIX 30A04 Poccum B 6AMKANILME 25 AeT - KAPAUHAABHOE MOBbILLEHUN SHeproad-
$EKTUBHOCTH.

MpoeKTHAa TPpaeKTopusa «QHEePAXUKBOHTYM» HAMPOBAEHA HO U3YyYEHUE OCHOBHbIX HOMPABAEHUN
COABTEPHATUBHOWM SHEPreTUKU, NPAKTUYECKMNX HOBLIKOB B 9TUX OBAACTSX, U3YYEHUS NPUHLUMNOB CO3ACQHUS
COBPEMEHHbIX TPAHCMOPTHbLIX CPEACTB HO €e OCHOBe, NPpUobpeTeHnn 3HOHUA NO KUHEMATUYECKOM
dusuke, PprnsnMke XMuMmM4eCKUX UCTOYHMKOB TOKA, MATEPUAAOBEAEHUIO, OCBOEHNE OCHOB TIMAPOANHOMUKMN,
AAEKTPOTEXHUKU, POTOHMKU. KpOMeE TOro, Y4OCTHUKU MOAYHAT LieHHbI€ HABbIKUM KOMCOHAHOM PAGOTHI.

> BXOAHbIE KOMMETEHLMW

MWHUMAABHO HEOBXOAUMO:

1.Bba3oBoe 06PA30BAHNE B OBAACTU GUIUKU (BAEKTPUYECTBO), XMMUM (DEAKLMN PASAOKEHWS U CUHTE3A).

2. 3HaHWE MATEMATUKN 1 GU3NKI B OB bEME OBYHEHMS BbICLLETO MPOdECCHUOHAABHOTO OBPA30BAHNSI.

3. ONbIT NPEnoAQBAHNS AAS LLUKOABHMKOB. CNOCOBHOCTL OPrAHM30BATE COMOCTOSITEALHYIO PABOTY YHALLMXCS BIpYMne.
4. CnocoBHOCTb PABOTATL C METOAUYECKUMY MATEPUAACMU, AUTEPATYPOM N UHTEPHET-PECYPCAMU AAS
COMOCTOSITEABHOTO MOBbILLEHNS KBOAUPUKALNIA,

XeAaTteAbHOo:

3HAHWSI M OMbIT PABOTBI B SIAEKTPROTEXHUKE, XUMUNU, DAEKTPOXUMUN, 3HAHNE AHIAUNCKOTO 513bIKA.

TECTOBBbIE KEMCbI €
TecTbl CTAPTOBbLIX KOMMETEHLN:

1. CobpaTh PABOTAIOLLYKD SAEKTPOYCTAHOBKY, MCMOAL3YIOLLYIO B KOYECTBE TOMAMBA BOAOROA.,
2. Paccuntarb noTpebAeHne BOACPOAQ.

3. Nameputb NoTpebAeHe BOAOPOAQ.

4. CobpaTb paABOTAIOLLYHO SAEKTPOYCTAHOBKY, MCMOAL3YIOLLYIO B KOYECTBE TONAMBA AVCTUAAUPOBAHHYHO BOAY U
MOAEAb COAHLIQ,

5. Paccuntarb notpebAeHne BOAbI.

6. /1amepuTb NOTPEBAEHME BOAD!.

TexHn4YeCKkum Kemcobl, PACKpPbIBAIOLLME TBOPYECKUN MOTEHLUAA:

MpeANOKNTb BOPUAHT OBTOHOMHOW SAEKTPOCTAHLMM C UCMOAB3OBAHUEM

d) BOAOPOAQ B KAYECTBE TOMAMBA,

6) AVCTUAAVMPOBAHHOM BOABI B KOYECTBE MCTOYHMKA BOAOPOAQ.

XXeAaTeAbHO:

3HAHUS 1 OMbIT PABOTLI B DAEKTPOTEXHUKE, XMW, DAEKTPOXUMUMN, 3HOHMNE QHIAMNCKOTO $13bIKA.




SHEPAXXUKBAHTYM

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

Poccumnckme nctouHmkin:

1. Caraaeesa [ A., XanamoB B. H., Kypc BHeypoO4HOM
AESITEABHOCTU «AABTEPHATUBHBIE NCTOYHUKU DHEPTUUY,
«HOHEepAKIM» 2016

2. BopopoaHas aHepretmka ByAyLero, HaOHOTEXHOAOTUA 1
METAAAbI MAATUHOBOW rpynnbl B cTpaHax CHI, BTopon
MEXAYHAPOAHBIM cMnosnym (MPDA, Mocksa, 2005)

3. BopopoaHas aHepretmka 6yAyLLEro, HAOHOTEXHOAOTUA U
METAAAbI MAQTUHOBOM rPYyMbl B CTRAHAX CHI (C60pHMK TE3NCOB,
MWP3A, Mocksa, 2008)

3apyBexHbIE UCTOYHNKIA:

1. Journal of Power Sources

2.Solid State lonics

3.lonics

4.ECSTransactions

5.J.Electrochem. Soc.

6.J.Chem.Phys.

7.Energy Conversionand Management
8. Electrochemistry Communications

4. Kyabic b, H., SIkoselt 0. B. «PoCCHs: CTPATEm s Nepexoad K 9. Fuel CellInternational Journal of Hydrogen Energy

BOAOPOAHOM aHepreTtuke» (MOCKBA, VIHCTUTYT SKOHOMUYECKMNX
cTparerum)

5. BoaopoaHbIv BCceobyy OKypHOA BopopoaHOro kayea
MUP2A)

MPEANPUATUASI AAF MNOBbLILLEHNS KBAAUOPUKALIUU NEAATOTOB KBAHTOPUYMA <

OO0 NHIHepaXK, . MocKBa; BcepoCCHMnCKnm y4ebHO-METOANYECKNN LIEHTD OBPA30BATEABHOM POOOTOTEXHUKM
(droc-urpa.pd), r. HeaabuHcK; BoaopoaHbIn kAye MP3A, . Mocksa; Academia Heliocentris, Berlin
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> COPEBHOBAHUA, OAUMITUAADI, KOHKYPCbI

MeXAYHOPOAHAOS EXEroAHAsT KOHPEPEHLMS LLKOABHUKOB U CTYAEHTOB " IHHOBAUMOHHbIE TEeXHOAOMN” (MUPIA,
VIHOHepan), MexayHapoaHble copeBHoBaHMS H2AC - Hydrogen Horizon Automotive Challenge (MHOHepAXK,
Horizon Energy Systems, H2AC), NHxeHepHble Kaapbl Poccun (MKaP), Po6odecT: VHXEeHEPHbIN NPOEKT,
Bcepoccumckni KOHKYPC HOYYHO-VMHHOBALMOHHBIX MPOEKTOB AAST CTAPLLUEKAQACCHUKOB Siemens, YteHna vm. B.W.
BepHaACKOro, KOHKYpC «YYeHble OyAYLLErO», BAOATUMCKUM HXEHEPHBIN KOHKYPC, BCepOCCUMCKMM KOHKYPC HOYYHbIX
PABOT LWKOABHUKOB "FOHMOPR", MPUBOAXKCKUM HOYYHO-MHKEHEPHBIN KOHKYPC RostSef (POCT), Intel ISEF, Google Science
Fair, BCEpOCCUNCKNN KOHKYPC HAYYHO-MHHOBALMOHHBIX MPOEKTOB AAS CTAPLUEKAQCCHMKOB, MeEXAYHAPOAHAOS
dusnyeckas oAMMnnaaa «lphO», MeXXAYHOPOAHAS XUMMYECKAs oAMMInaAa «International Chemistry Olympiad»,
MexayHapOoAHOS BroAorndecKkas oamMmnmaaa «international Biology Olympiad» (IBO), Bcepoccumnckas OAMMnnaaa
LLKOABHMKOB «HOHOTEXHOAOT - NPOPLIB B OyAYLLEEY.




SHEPAXUKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AvHua O
MNP OXoAUTCS BCETAQ BCEMU OBI3ATEABHO

BuAbl 3HEeprum

- DHEPropecypChbl CErOAHS

- XUMNYeCKmMe NCTOUHMKIN TOKQ!:
AKB, 6atapewn, HOKONMUTEAN

- BO306HOBASIEMBIE NCTOYHMKM
aHeprim (BV1D)

- TEPMOSAEKTPUNYECTBO
- BetpoBas aHepretka

- COAHEYHas SHepreTmKa
- BoAOpOAHOS sHEpreT1ka

AVHWS 1

B0306HOBASIEMbI€ UICTOYHUKM 3HEprum (BUI)
- MexaHuyecKkas aHeprus

- DHEPIUS1 COAEBLIX PACTBOPOB

- Buoaormyeckas aHepreTmka

BOAOPOAHOS HEpreTnka:

- DAEKTPOAM3

- TONAVBHbBIE SAEMEHTbI

- DKCNEPUMEHTbI C OBTOMOBUAEM C TOMAMBHEIM
SAEMEHTOM U PASAVYHBIMU BUACMM MOACQHM
BAEKTPOSHEPIUN

YKeAATEABHO BCS1, HO BO3MOXKHbI BOPUAHTHI v

MpakTnyecKkoe CCAeAOBAHNE TOMAUBHBIX SA€MEHTOB

- O6LLMIN NPUHLMN OBTOMOBKAST HO TONMAMBHOM
SAEMEHTE

- Pa3AMYHbIE KOMMOHEHTBI M OBAACTb MX MPUMEHEHNS

- DHeprus, KaK CMOCOBHOCTb CUCTEMbI MPON3BOANTL
paborty

- OnMcaHme ABMKEHUS U ABMXKYLLLETOCS OOBbEKTA

- ABMXKEHME, CKOPOCTb, MOTPEBAEHNE SHEPTNN —
M3MEPEHNE STUX BEAUYMH C MOMOLLbKO 6OPTOBOM
CUCTEMBI

- PesepBrpyemasi MOLLHOCTb HO BOPTY YCTPOMCTBA.
ObecneyeHne CUCTEMbI TOMAVMBHOIO SAEMEHTO
AOCTATOYHBIM KOANYECTBOM MOLLIHOCTW NpK

OAHOBPEMEHHOM OBECMNEYEHNN OKPYI)KAIOLLLEN CPEADI

AVHUS 2

PoAb BopOpOAG

- OtcytcTBre
3QArPSIBHEHNS: YTOMKSI?

- TONMAMBHbBIE SAEMEHTbI
Ha 603€e NPOTOHHO- CUMYASILISI MOAEAN
OBMEHHON MEMOPAHDI - Mpaktnyeckas

- [OAbBOHMYECKOSI CUMYASILIVISE
s4erKa - CpOBHUTEABHbIE

= FOA%Bonqecmq XOPAKTEPUCTUKM
s14enKa npoT1B MeXAY TEopUEn 1
BOAOPOAHOIO MPAKTUKOMN
TOMAMBHOIO 3AEMEHTA

MoTpe6HOCTb B 3HEprum
- IMmntaums ABUXKEHMS
- Marematmnyeckas

BapuatveHa v

ENERGY- KBAHTYM
- Pa3paboTka 1 peaAn3aumst MpOEKTOB YCTPOMCTB
M CUCTEM PEZEPBHOTO NAM MOCTOSIHHOTO

SAEKTPOMNUTAHUS B SHepretuke (Energy-Net)
- Pa3paboTka 1 peaAn3aLms TUMOBbLIX PELLEHNN
AN PA3AUYHBIX PbIHKOB HTA

AUTO- KBAHTYM

- Pa3paboTtka v peaAmn3aLps NpOEKTOB
AUTO-KBOHTYMOB C LIEABIO PEAAM3ALMM 30AQY
MO SKOAOTUN, SHEPTODPDEKTVBHOCTU U
3HEProHe30BNCUMOCTI.

- YyacTtme B MEXAYHAPOAHBIX COPEBHOBAHMSIX
H2AC

10



SHEPAXUKBAHTYM

- HakonuteAb aneKkTposHeprim
- lccnepoBaHMe paboThl TOMAMBHOIO aAemMeHTa (T3)
- MHTe/\/\eKTyO/\bHHe SHepretnvyeckme CNCTeMsbl. - Paobota c TEMNEPATYPHBIMU PEXXUMAMM 2
- Bbixoa Ha Oanmnoay HTA - Pa60Ta C PA3AUHHLIMUY PEXUMAMMN HArPYy3ku T
- Passutne naem npumMmeHeHus T3 B ByAyLLMX
NPOEKTAX

AAQNTUBHOCTb CUCTEMbI
- XOpaKTEPUCTUKM CUCTEMBI, PABOTA C TEXHNYECKON

AOKYMeHTALMEN MoaepHM3aums cucTemMbl AAS CHUKEHUS
- MowHocTb, Hanpspkenne, Tok noTpebAeHUs aHeprum
- MNoTpebasiemas sHepris, 06beM XPOHUANLL, - ONTUMM3ALNS HOrpYy3KM

BOAOPOAQ. MGPUAM3ALIS - ONTMMM3ALMST KOMIOHEHTHOM CUCTEMBI
- CTapT CUCTEMBI U3 PA3ZHBIX MOAOXKEHNN - Bosaencteme BHELLHUX MCTOYHMKOB
- ®eHoMEH VHepLyW Npu CTapTe C MecTa - ONTMMM3ALMS NPON3BOACTBA BOAOPOAC
- TexHoAOTVS1 3aPSAKM BOPTOBOW CUCTEMbI M CUCTEMBI

XPOHEHWS1 BOAOPOAQ

ROBO- KBAHTYM

- Pa3paboTka 1 peaAmsaLpms NpOeKToB
RO O-KBAHTYMOB C LIEABIO PEAAMIALMN 3AAQY MO
3HEPTrOSPPEKTUBHOCTA N CMELMAANINPOBAHHbIX
30404 (6eCLUyMHOCTb, OTCYTCTBME BUOp AL,
MPOAONKUTEABHOCTb PABOTHI U T.IM)

- YyacTme B copeBHoBaHUsIX POBODECT —
VH)XEHEPHBIN NPOEKT

Mpoyee:
Pa3paboTka 1 peaAnsaLimsg AoBbIX SHEPTETUYECKIMX
CUCTEM U MOACUCTEM AAST PA3ANYHBIX PbIHKOB HTV
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HEMPOKBAHTYM

Ba)kHeHwen 30A04eN COBPEMEHHOIO OGLLECTBA SIBASIETCS YBEAUYEHUE MNMPOAOAXUTEABHOCTU U
NOBbILLIEHUE KOYECTBA XXMU3HU YEAOBEKO, MOAAEP)XKOHUE ero BbICOKON Pa6oOTOCNOCOGHOCTU U
MHTEAAEKTYOAbHOMN OKTUBHOCTU. AAS pelueHUs 3TOM 3aAd4YU HeOGXOAMMO TAy6okKoe NMOHUMAaHWe
MEeXOHU3MOB PYHKLMOHUPOBAHUS OPraHU3Ma YeAOBEKd, B MEepBYIO oyepeAb HEePBHOW CUCTEMbl U
FTOAOBHOIO MO3Idl.

CouMaAbHAOS NOTPEBHOCTL B PA3BUTUN HENPOTEXHOAOTMI CYLLECTBEHHO BO3PACTAET N0 Mepe HAYYHO-
TEXHNYECKOro NPOrpecca v NoBbilLeHUs TPE6OBAHUM K CTATYCY CNEeLMAAUCTOB.

MpoekTHag TpaekTopusi «HEeMPOKBAHTYM» HOMPOBAEHO OAHOBPEMEHHO HA 30AdHME Heo6XxoAuMOoMn
TeopeTuyeckon 6a3bl B OGACCTU HEMPOTEXHOAOTNI U HEMPOBUOAOTUU, HO POPMUPOBAHNE NPAKTUYECKUX
HOBLIKOB HEMPOXUPYPIMN U HO GOPMUPOBAHME HABLIKOB HEMPOYNPUBAEHUS MAKCUMOABHOTO YPOBHS
CAOXHOCTU. Kpome TOro, HeOTbeMAEMOM YACTbIO YYeBHOro npouecca SBASIOTCS COPEBHOBOHUS
YYOLUUXCS, BbISBAEHUSI AMAEPCKNX KAYECTB U KOMOHAHOM paborTe.

> BXOAHbIE KOMMNETEHLWUW

1. BazoBoe 06PA30BAHNME B OBAACTY GUBMKM, MATEMATUKL 11 BUOAOTUN UAN HUBUKO-BUOAOTUYECKAST CMELVOABHOCTb.
1A€QAbHO —3HAHIKSI B OBAACT HEMPOTEXHOAOTUN.

2. YMEHVEe paboTaTb C BUOMETPUYECKMI CUTHOAOMK YeAoBeKd (DKI, D3, SMI) — CHUMATb AQHHbIE, PABOTATL C
COOTBETCTBYIOLLMM OBOPYAOBAHNEM, AHAAMUZMPOBATE ACHHbIE, NOHUMAOHWE OCHOB POGOTOTEXHUKL W MPOrPaM-
MUPOBAHUS (CMOCOBHOCTb COBPATH U3 KOHCTPYKTOP A MALLMHKY U 3ACTABUTE €€ ABUrATLCS), 3HAHME K.

3. XenaHre paboTaTb C AETbMU U MPENOAABATL, CMOCOBHOCTb CHOPMYANPOBATE CAOXKHbIE 3AAQYM S136IKOM MOHSITHBIM
AN AETEN,

3. 3HOHWE AHIAMNCKOTO S13bIKA AAS HTEHMSI TEXHNYECKOW AUTEPATYPBI.

4. XXeAaTeAeH OnbIT PABOTbl B HOYYHO-UCCAEAOBATEABCKUX AN HAYYHO-KOHCTPYKTOPCKUX AQBOPATOPUSX By30B MAM
MHCTUTYTOB PAH.

TECTOBBIE KEMCbI €

TecTbl CTAPTOBbLIX KOMMNETEHLUN
KomneTeHumm: 3HOHME OCHOB HENPODUINOAOTNN YHEAOBEKQA, OMbIT PETMCTRALMN M 0BPABOTKN D3

TexHnyeckue Kemchbl, pACKpPbIBAOLLME TBOPYECKUNA NMOTEHLUUAA

MprAYMATb AAST KOMOHADI 113 3-5 LLIKOABHUKOB HEGOABLLIOW MHXXEHEPHbIM MPOEKT (HA 1-2 HeAEAM - OKOAO 10-12 YOcOB) HO
OCHOBE BMOMETPUYECKOTO KOHCTRYKTOPA BiTronics M Ao60ro poboToTeEXHUYECKOro KOHCTRYKTOPA (Lego, makeblock,
TPUKUTA.)




HENPOTEXHOAOIUU -

FAE XKAATb NMPOPBIBA?!

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

Hay4HO-nonyAsapHas AUTEPATYPa.

1. @. Baym, A. AeinsepcoH, A, Xodcteatep "'Mosr, pasym u
noseAeHue". M.: Mup, 1988.

2. CtmBeH Poy3s "YcTpornctBo namsatn. OT MOAEKYA K CO3HAHUIO".
[lep. c aHrA. noA peA. KO. B. Mopososa. M.: Mup, 1995.

3. faHc Cenbe "OTMeyThl K OTKPbITVIO. KaK CTaTh Y4eHbIm" full-text
YYEBHUKN U KHUTW, OXBATBIBAKOLLIME HECKOABKO PO3AEAOB.

4. new! AXXOH Hukoanas, Pobept MaptuH, bproc Banaac, Mo
Qyke "OT HEMPOHA K Mo3ry". Tlep. ¢ aHrA. NoA peA. . M.
BanabaHanP. A. TuHuatyaarHa. M.: Eantopran YPCC, 2003.

5. CmeeH Kyddaep, AkoH Hukoaac "OT HenmpoHa K Mo3ry". M.:
Mup, 1979.

6.fopaoH LLenepa "Henpobunonorus' B 2-x tomax. M.: Mmnp, 1987
MeToamyeckme nocodums.

7.91. bypelu, O. bypeLosa, A. 1. XetoCTOH "MeToAMKM 1 OCHOBHbIE
SKCMEPVIMEHTbI MO M3YYEHUIO MO3ra 1 MOBEAEHUS!'". lep. C aHrA.
Moapea. A.C.batyesa. M.: Boicwuas LLikoaa, 1991.

8. A. M. MaTmowkmH "OCHOBbI aAeKkTpOdU3nonorun'. A.: 3a-8o
ASHUHIP. YH-Ta, 1984,

HenpodusmoAorms (KAETOUHAS!, MOAEKYASIDHAST).

9. AXKOH DKKAC "PusroAorig cuHancos'. M.: Mup, 1989.

10. AXKOH SKKAC "PUBNOAOTUSI HEPBHOM KAETKI'" . M.: MIp, 1959,

11. bepHapa Karw, "Heps, MblwLa, cuHanc". M.: Mup, 1968.
DUBNOAOTS ABUKEHNIA,

12.K.B. baes "Henpobuonorus aokomoummn'. M.: Hayka, 1991.

13. 1O. WN. Apwasckunn, . M. TeabdaHa, I H. OpaoBckum
"MO3)XEYOK U YNPABAEHNE PUTMUYECKUMU ABMDKEHUAMU" M.
Hayka, 1984.

14, ParHap paHUT "OCHOBbI pPeryAaumm ABMmKkeHun". M.: Mup,
1

PUMOAOTNS SMOLIMIN N QYHKLIMOHAABHBIX COCTOSIHUIA.

15.T1. B. CUMOHOB "DMOLIMOHAABHBIM MO3T". M.: Hayka, 1981

16. E. A. Xomckas "Mosruamoummn’. M.: 1992,

CuncTeMHbIE MPUHLMIMILI PABOTLI MO3ra.

HEMPOAMHIBUCTVKA, CUHEPTETUKA, BVOHUKA, KUBEP-HETUKA U TIP.
17. Kapalpunbpam "S3eikmmosra”. M.: Mup, 1975.

18. YapAb3 LLIeppuUHITOH "VIHTErpaTUBHAS AESITEABHOCTH HEPBHOW
cuctemsbl". A.: Hayka, 1969.

19. 1O. (Vp>xn) KoHopCKU "VIHTEFPATUBHAS AEITEABHOCTD MO3Ia".
M.:Mwup, 1970.

MPEANPUIATUS AASA NOBLILLEHNG KBAAUOPUKALIMA NEAATOTOB KBAHTOPUYMA <

Kadeapa HepsHOW aAesiteAbHOCT MITY, BLUS (BbICLUAS LLUKOAQ SKOHOMUKW), KOMMAHUS «HenpoBoTuKe», VHCTUTYT
BbICLUEN HEPBHOM AESITEABHOCTU N Henpobdusmonrorum PAH, HayyHo-uccaepoBateAbCkmin VIHCTUTYT CUCTEMHBIX
NCCAeA0BAHUIM LIeHTD ONTUKO-HENPDOHHBIX TEXHOAOTUN.

> COPEBHOBAHUSA, OAUMIUAADI, KOHKYPCbI

YreHus M. B.. BEpHOACKOro, KOHKYPC «Y4YeHble BYAYLLEro», BOATUNCKNIA MHXKEHEPHbLIV KOHKYPC, BCcepoccuninckmin
KOHKYPC HAYYHbIX PABGOT LUKOABHUKOB "FOHMOPR", TTOMBOAKCKMIA HAYYHO-UHKEHEPHDBIN KOHKYPC RostSef (POCT), Intel
ISEF, Google Science Fair, BCEpOCCUNCKNM KOHKYPC HAYYHO-MHHOBALMOHHBIX MPOEKTOB AAST CTAPLLUEKAQCCHMKOB
Siemens, MeXaAyHOPOAHCS OAMMANAAQ MO MHGOP-MaTrKe «lOl», MeXAYHOPOAHAST GU3NYECKAT OAUMANAAQA «IPhO»,
HaupoHaAbHble copeBHOBAHMS JuniorSkills.




HEMPOKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

O693aTeAbHbIN BAOK

Bno-/Henpo- pusmnonorus:

- BUOCUTHOABI YEAOBEKQ - COH 1 6BOAPCTBOBAHNE

- CUHAMNC, TAMAOAbHbIE KAETKW, Hel7IpOH - ABUTATEAbHbIE LIEHTObl TOAOBHOIO MO3rd, MO3>Ke4OK

- NOTEHLUMAA AENCTBISI - COMATOCEHCOPHbIE QYHKLIMN CTBOAQ MO3rd, TAAQMYC

MpoeKTbI: N3IMEPEHMNE CKOPOCTU KOAEHHOTO PeEDAEKCA; TPEHNPOBKA peaKLmm no BOC

KeAaTeAbHO BECb, HO BO3MOXHbI BAPUAHTbI

O6LwWwasa NncCuxoAorus:

- BMOLUUN HeAOBEeKdA

- BHUMQOHME, PACCESIHHOCTb

- MOTUBALIMS

MpoeKTbl: HOAN3 MCUXOSMOLIMIOHOABHOIO
COCTOSIHUS HeAOBeKA MeETOAOM AHKETUPOOBAHNSI

MeTtoAbl 06pa60TKM GUO-CUTHAAOB:

- NocTpoeHue cnektpos SMI/230

- BbIAEAEHME orvbatoLen IMI

MpoeKTbl: NOCTPOEHME NPOCTOrO GUALTPA BUO-
CUFHOAOB; MPOCTENLLNI AHOAM3ATOR SMIT CUrHAAQ

BapuratmeHbIn 6AOK A\ Vg

. KapTupoBaHne Mo3ra u ray6okum
KOrHMTMBHASI NCUXOAOTUSE: QHAAM3 DIF

- TUMbI MbILLAEHUS PaspaboTka BbICOKOTOYHbIX

- KAPTMPOBAHI® 6ecnpoBoAHbIX DT
T MR - BbIAGAHME NATepHa 33T - I'Ioc?poeﬁme HEePOUHTEPhENCOB

- NaM4Tb - METOADI BbISIBAEHWS U TOEHNPOBKM - CUCTEMbI PO3MELLIEHS| SASKTDOACB
- OLLeHKA 06beMA NAMSITU HanboAnee ad)d)eI(TMBHbJX - DUBNKO-XUMUUECKIE CBOVCTEA
MpoekTbl: pA3PAbOTKA KOFHUTUBHBIX COCTOSIHI NN

METOAQ OLIEHKU MHTEAAEKTA MpoexkTbi: MpoeKTbl: 14-KAHAABHBIN

YeAOBEKA; PA3PABOTKA OMPEASAEHNE 4 PACMO3HABAEMBIX HENPOoUHTEPdENC; 4-X KAHOAbHbIV

HQ D3 KOTHUTUBHBIX COCTOSIHUI; 6 o -
’ ECMPOBOAHOW HENPOUHTEPPENC
Z/Iee;gsg(guemm MAMEITA “MbICAEHHOE” YNPABAEHMNE YMHBIM P s P pd

AOMOM

BAOK crieumoanzaumn N

Henponcuxoaorus: AABTEPHATMBHBIE CUCTEMbI YNPABAEHUS:

- HeMpodUTHEC - HEMPOMAPKETUHT - 9K30CKEAEThHI

MNpoekTbl: - OBATAPLI

CUCTEMA TPEHNPOBKN KOHLEHTPALMN U NAMSITU; BBIAEAEHNE - NPOTE3bl, PEABUAUTALMOHHOE OBOPYAOBAHVE
3ODEKTVBHBIX U HE 3PDEKTUBHBIX SAEMEHTOB B PEKACMHOM MpoeKTbl: ABATAP - YNPABAEHWE BUPTYAAbHBIM O6bEKTOM;
POAMKE MOAHODYHKLIMOHAABHBIV NPOTE3 PYKM




HENPOTEXHOAOIUMU -
rAE XXAATb MPOPBLIBA?!

MporpaMmmMmupoBaHue: MoHsATUS MaTEMATUYECKOro AHAAUSA:

- MatLab - Mpsimoe 1 o6paTHoe npeobpasoBaHve Pypbe,

- Python - YucAeHHoe MHTErpmpoBaHVE U AndGepeHLMPOBAHVE
MpoekTbl: Urpa HA Python; pelueHne NpoCTbIX - MoHgaTne ceepTku

MPEUKAQAHBIX 30AQ4 My nomMoLm MATLAB MpoeKTbl: BEIMOAHEHVE TEMATUYECKMX MAT. YNPAXKHEHNM

OCHOBbI 3AEKTPOHUKU 1 MPUHLMUIMBI NOCTPOEHUS CEHCOPOB BUOCUTHAAOB:

- DAEKTPOTEXHUKM - AomalHsis asTomaTtnaams (DAL HelipoHHble ceTu:

- YNpQBAEHNE AOMMIOHKAMM - OMI, 23T, SKT, KI'P, - MawWwmHHOE 0ByyeHue

- Aoryeckme cxembl - poTo-nAeTM3MOTPADUS - Deep Learning

- 12C, SPI - ynpaBAeHMe nepudepuren - CEHCOPbI AbIXAHWS

- CeHcopbl (OCBELLEHHOCTD, TMPOCKON) - CEHCOPbI OKCUTEHALINN. MpoeKTbi:

MpoekTbl: 6eryLLast CTPOoKA; AMHOMUYECKUI AUCTIAEN (BPALLAKOLMECS YACHI); OCR paCMnO3HABAHWE TEKCTA;
OCBELLEHME B AABOPATOPUN; TPUMTEPHBIN YEAOBEKO-MALLUMHHOTO MHTEPdENC CUCTEMA PEKOMEHACLINM

HO OCHOBE OLLEHKWM YPOBHS1 DMI-CUrHOAG

OCHOBbI POGOTOTEXHUKM: O6yyeHune 6e3 yuuTeas:
- YnpaBAEHME - ceTb KOXOHEHQ,
ABUTATEASIMIA - Stack recurrent neural
- LLlaroBble pBUrateAmu network

- NA-peryastop - Neural Turing machine
- A" mouck Nyt - Deep Belif neural
MpoekTb!: network

MQALLMHKQ: €3AQ MO AVHAW; MpoekThbl:

COPTUPOBKA LLIAPWKOB; 60T, UCCAEAYIOLLNM
MQALLUMHKQ: MOUCK MYTU B BUPTYAAbHOE
AOBUPUHTE NPOCTPAHCTBO

Hocumele ycTponcTsa:

- 6ECNPOBOAHBIE TEXHOAOTUN
- OBAQYHbIE LLEEHTPBI XPAHEHNS
1 OBPABOTKN AQHHBIX
MNpoeKTbi:

nepeAa4a AQHHbIX DK Ha
CMApPTOH Mo Bluetooth;
OBAQYHBIV CEPBUC
HEMNPEPbIBHOW 3AMNCK U
aHoAmza KT

Computer Vision:

- PACMO3HABAHME,
MAEHTUOUKALNS

- MOUCK MO COAEPXKAHNIO

- NI30BPAXKEHME B ABVIKEHMMN
MpoeKTbl:

MOUCK 30AQHHOTO OB6BEKTO
HO N30BPAKEHUI;
MAEHTUOMKALIMG OBBEKTOB
HQA N30B6PAXKEHUM

MOHWTOPUHT COCTOSIHUSI YeAOBEKQ: Smart Robots:

- PEKOMEHAQTEABHbIE CUCTEMbI - OBTOHOMHOCTb

- TEAEMEANLIMHCKAS AUATHOCTUKA - CaMOOBYyYeHWe
MpoexTbi: - BoIAEAEHWE MPYOPUTETOB

bUTHEC-TPEKEP; CUCTEMA KOHTPOAS COCTOSTHISI BOAUTEAS MpoexTbL: y
POBOT COPTUPYIOLLMIA HOBOP MPOU3BOABHBIX MPEAMETOB




BUOKBAHTYM

Crparternyeckom LeAblo «KOMMNAEKCHOM MPOrpaMmbl PA3BUTUS BUOTEXHOAOINM B Poccumnckon
deaepauun Ha nepuoa A0 2020 road» gBAGETCS BbIXOA Poccum Ha Anampylowme nosmumm B 06AACTH
GUOTEXHOAOIUN, B TOM YUCAE MO OTAEAbHbIM HANPABAEHUSIM GUOMEAULMHBI, ArpoGUOTEXHOAOIUN,
NPOMBbILLA€HHON GUOTEXHOAOIUN N BUOBHEPTreTUKM, O TAKXKE CO3ACHME TAOGAABHO KOHKYPEHTOCNOCO6-
HOro CeKTopa 6MO3KOHOMUKMN.

MpoekTHAs TpaeKTopuUs «BUOKBAHTYM» HAMNPABAEHA HA POPMUPOBAHUE Y OByyaloLWmUXCcs
NPeACTABAEHUMN 1 NPAKTUYECKUX HOBLIKOB B OGAACTU BUOTEXHOAOTUN, DOPMUPOBAHUE Y OOYUYAOLLUXCS
npo¢deCcCCUOHAABHOIO MHTEepecda K ACGHHOMY HAMPOBAEHUIO, HO NMPeACTOBA€HUEe 06 ypoBHE U
HANPABAEHUSX COBPEMEHHON GUOTEXHOAOIUU, €€ METOACX, O TAK)XEe HA OBAGAEBAHUE GA30BbIMMU
TeopeTNYIECKUMMN 3HOHUSMU (KOMMNETEHLMSMN) B OOACCTU COBPEMEHHON GUOTEXHOAOTUN.

> BXOAHbIE KOMMNETEHLIW

KpuUTnyHble KOMMNeTeHUun:

1. HOAMYME ANYHOTO OMbITA MPOEKTHOM AESITEABHOCTU (B AtOGON Chepe, HO BAXKHO yMeTb CTRYKTYPWUPOBATL W
BEPOAAM3OBATE CBOW OMbIT YYACTUSI B MPOEKTAX; yHOCTUE BUCCAEAOBATEALCKUX UAM R&D NPOEKTAX — OMNLMOHAABHO);

2. BbiCLLIEE OOPA30BAHME B AOOOW M3 BUOAOTNYECKUX AUOO MEAMNLIMHCKNX AUCLIMIANH;

3. OnNbIT 3KCNEPUMEHTAABHOW/ Fg)OMBBOACTBeHHOVI/ KAMHUYECKOM U T.N. pABOTbl B YCAOBUSIX COBPEMEHHOMN
AQBOPATOPUN BUOACTNYECKOTO AMOO BUOMEANLIMHCKOTO MPODUAST OKEACTEABHO HE MEHEE 1TOAQ);

4.0MbITNeAQrorn4eckon paboTbl (MPOPUABHOE NPENOACBAHME B CUCTEME AONOBPA30BAHUSI);

5. NOHVMAHE MPVHLIMMOB KOMOHAHOM PAGOTbI, OMbIT KOMAHAHOTO B3AMMOAEICTBYIS B YCAOBUSIX KECTKOM KOHKYPEHLM,
OCTPOro LIENTHOTA AMGO ARYTUX GOPM CTPEeCCdA.

AONOAHUTEABHbIE KOMMETEHLUN:

1. HOAMYYIE MUCBMEHHbIX HOY4YHbIX PABOT MO AKOOOM ECTECTBEHHOHAYYHOW TEMATUKE — AUMAOM, ACCEPTALIMG, HAYYHbIE
CTATbU, HAYYHO-MOMYASIOHbBIE CTATBM - OMbIT PABGOTHI B 3APYBEXKHBIX AQBOLATOPUSIX — OMLINOHAABHO; (HE OBSI3ATEABHO, HO
KPOMHE YXEAQTEABLHO);

2. QHIAUCKNM 513bIK HO YPOBHE YTEHMSI CMELMOABHON AUTEPATYPbI— CTATbY, MPOTOKOAbI, ©A3bl AOHHbIX;

3. HABbIKU MYOANYHBIX BBICTYNAEHUI.

lMpakTuyeckmne CTapToBble KOMMETEHLUUN:

HaAnyme 6a30BbIX HOBLIKOB AQBOPATOPHOW MPAKTUKK (MPUrOTOBAEHWE PACTBOPOB 3GACHHOIO COCTOBA, paboTa C
MUKPOKOAMYECTBAMU TBEPABIX M XKUAKMX KOMIMOHEHTOB - B3BELLMBAHME, PACTBOPEHME, AVODUANIALINS, XPAHEHWE U
npoyee); 3HAOKOMCTBO C OCHOBHbIMW METOAAMU PA3AEAEHUST BUOAOTUYECKUX CTRYKTYP M MAKPOMOAEKYA -
LLeHTPUDYTUPOBAHUE, SAEKTPODOPES, XPOMATOIrPAPNS; HOAUYUE OMbITA OBPALLEHMS C XXMBLIMU OOBbEKTAMMU.

TECTOBBIE KEUCbI

KencblHQO 3HOHME Teopun
1. O6bSICHUTL DBOAIOLIMIOHHbIM CMBICA TOAOBOTO MPOLIECCA;

2. B npenapatbl AAS CHSTSI CUMITOMOB MOXMEAbBST YACTO BXOAMUT SIHTAPHAST KMCAOTA (C%6'bel(Tl/lBHO eé aAencTsme
BOCTIPUHUMAETCSI KAK «CTAHOBUTCSI AETYe», «MPOSICHIETCST CO3HAHKME») - KOKOB MOXET

BeLleCcTBa?

3. On1caTb TEXHOAOTUIO, KAK YeAOBEUEeCKMe BEAKM (HaNpUMEP, AAbGA-MHTEPGEPOH, AHTUTEAA U T.N.) MOOMbILLAEHHO
MPON3BOAST C MOMOLLLBIO 6C]KTepl/II/I.

bITb. MEXOHW3M AEMNCTBUSI




BUOKBAHTYM

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. Broxmmms B 3xtomax. Ctpamnep A.

2. [AKOMpOTEUHBI. XbtO3 P.

3. KyAbTypaQ MBOTHbIX KAETOK. MeTtoabl. KoHkn A., 9pba 2.,
OpelwHP nap.

4, MOAEKYASIOHAS1 BUOAOTUSI FEHA, YOTCOH AXK.

5. MoAeKkyAsipHast BUOAOTUSI KAETKN. AAbBepTC B., Bpen A. v ap.

6. MoAeKYASIPHOS BUOAOTUSI KASTK. YUACOH AXK.

7. MonekynsipHas 6uonorust. CTpyKTypa u QyHKUMM 6EAKOB.
CrenaHosB. M.

8. MonekyaspHas 6ronorusl. CTPYKTYpPA 1 BUOCUHTE3 HYKAE-
MHOBBIX KUCAOT. CripuHA. C.

9. MonekyAngpHas GroAorms. CTPyKTYPA pUOOCOMbl 1 BUOCUHTES
6enka. CnmpuHA. C.

10. MoAeKyASIPHAS BUOTEXHOAOTUSI. TTOUHLMMBI U NPUMEHEHKE.
[AVKB., FlacTepHaK AX.

11. MeToAbl TeHeTUYeCKom MHXXeHepnn. MOAEKYASIPDHOE
KAOHMPOBAHME, MOHUOTUC T. M AP.

12. Hesmanmbin Myp BupycoB. Manep B., KeHaa M.

13. DepmeHTbl. T. 1-3. AUKCOH M., Yo66 3.

AOMOAHUTEABHOS AUTEPATYPA

1. Buoaormyeckm aktveHble. [aAaKTMOHOB C.

2. BMOAOT S KAETOK BBICLLVIX PACTEHUM iN Vitro 1 BUOTEXHOAOTMS HO
1x ocHose. byteHKOP.T.

3. Buonorug ctapenus. pea. ApnnymHH. U,

4.BBeaeHne BTeopuio peLLenTopoB. [aAaKTMOHOB C. I.

5. SHepretmka buoAormyeckmnx MemopaH. CkyanadesB. T1.

6. 51A0BUTbIE XKMBOTHbIE M pacTeHus CCCP

7. 51APO U UMTONAC3MA. Xappuc [eHpn

8. Rhizobiaceae. MoaekyAsapHAg BUOACTUS BAKTEPUN
B3AMMOAEWCTBYIOLUMX C PACTEHUSIMU. pPeA. TepMaH CRamHK,
Apaam KoHaopouwm, MayAb Xykac.

MPEANMPUATAS AAS NOBbLILLEHNY KBAAUOPUKALIMA NEAATOTOB KBAHTOPUYMA <

MocKkoBCKMin GUMKO-TEXHUYECKIUIM MHCTUTYT (MDTU), [OCYAQPCTBEHHbI HAY4YHbIV LIeHTP Poccuinickomn Peaepaupmm AO
«BHAVIHM», HCTUTYT BUOORIAHNYECKON XUMUM POCCUNCKOM akaaemMun Hayk, PepepanbHOE roCcyAQpPCTBEHHOE
BIOAKETHOE YUPEXKAEHUE HAYKM VIHCTUTYT MOAEKYASIPHOM FreHEeTUKN POCCUIMCKOM akaaemnn Hayk. IreHY HAMMY
(depepaAbHOE TOCYAQPCTBEHHOE BIOAXKETHOE HAYYHOE yYpeXAeHne «HAyYHO-UCCASAOBATEALCKUA UHCTUTYT
Mop oA YeaoBeka»), TBEYH VIHCTUTYT obLuer reHeTnkn M, H./. Basraosa PAH (DeaepanbHoe rocyaapCTBEHHOE
BIOAXKETHOE YUpEXAEHME HAYKU VIHCTUTYT OBLLEN reHeTUK M. H./. BaBUAOBA POCCUNCKOM QKOAEMUM HAYK)
(NBX
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> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

YreHus nm. B.M. BEpHOACKOTrO, KOHKYPC «Y4yeHble ByAyLLEero», BOATUNCKUN NHXXEHEPHBIN KOHKYPC, Bcepoccumckimm
KOHKYPC HAYYHbIX PABOT LKOABHMKOB "KOHMOPR", MPUBOAXKCKMIA HOYYHO-UHXKEHEPHbIN KOHKYpC RostSef (POCT), Intel
ISEF, Oammnnaaa HTW, Bcepoccumckas OAMMIMAAQ LWKOABHUKOB «HAOHOTEXHOAOTMK - MPOPLIB B OyAyLLEe»,
MeXXAYHOPOAHAOS dusmyeckasr oammnmaaa «lphO», MeXaAYHAPOAHAS XUMUYECKAST OAUMMIMAAQ «International
Chemistry Olympiad», Me)ayHApoAHOsS1 BUOAOTMYECKAst OAMMMMAAQ «International Biology Olympiad».

(_-'- BHUWHM
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BUOKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AvHng O

- OCHOBbI BUOAOTUN KAETKMN - OCHOBbI MOMNYASILIMOHHOW FrEHETUKM 1 SKOAOTUM

AVHS 1 v A4

- epMeHTbl U He6EAKOBBIE BUOKATOAM3ATOPSI - MoAeAbHbIE CUCTEMbI AAST IOAYHEHNS KAPTUHOK
(BNOTOMAMBO, YTUAM3ALMSI OTXOAOB, AUKBUAOLLAS (pacTeHus], TpKBbI, GAKTEPUN, KMBOTHbIE,
PA3AMBOB HEDTU 1 NP) YeAOBEK — BbIOMPAEM OObEKTHI, MOABUPAEM

- BOKTEPUAABHBIE N APOIOKEBBIE BUOTEX-CUCTEMBI YCAOBWST)

(04MCTKA TPYB, MOAYHEHWE CMINPTA — BCTPAWBAHWE - OCBOEHME TEXHUK MUKPOCKOMUK (ONTUYECKAS],
B TOMAMBHbIE S4ENKIN) 30HAOBCS, SAESKTPOHHAOS)

- TeCT-CrUCTEMBI HO TOKCUYHOCTb, BE30MNACHOCTb - VIlKeHepus Ha 6a3e MMKPOCKOMOB (HOBbIE
dapmMnpenapaTos 1 np NCCAEAOBATEABCKNE TEXHUKU - AUHUST AAS
(kyAbTYPa KAETOK, [OCTbl M PETAAMEHTHI KOMMEPLNAANIALINK C XOPOLLINM SKCTOPTHbIM

NCCAEAOBAHUN) MOTEHLIMAAOM)

AUHWS 2

- [eHeTnYeCcKmne PA3ANYKSG MEXKAY MOMYASILIMSIIMUN AKOAEN
- [eHeTnYecKoe KAYeCTBO MPOAYKTOB MUTAHUS U C/X MOOAYKLMM (MOCEBHOM 1 MAEMEHHOW MATEPUAA

— AVHUS KOMMEPLIMAAU3ALINA)

18



BUOKBAHTYM

- MeAMLMHCKME BUOTEXHOAOT I

- [pocTenwme sKCnpeCCMOHHbIE KOHCTRYKLMK ¢ GFP
(BblaeAnTb AHK, CKOHCTPYMPOBATHL
MCKYCCTBEHHbBIN rEH, KAOHNPOBATb=HOKOMMATb,
SKCNPECCUPOBATL = BCTPOWUTb B XXMBOW OPraHM3M
U YBUAETb, YTO MCKYCCTBEHHbIN 6EAOK
CUHTE3NPYETCSI)

- CAendaTb COGCTBEHHYHO MMMYHOXVMNYECKYIO
TECT-CUCTEMY
(TMNa TECT-MOAOCKQA HO BEPEMEHHOCTbL, TOABKO
HQ YTO-HNBYAb APYroe)

BropnTMbl HO PA3BHBIX YPOBHSIX OPFrAHMU3ALIMA
YKMBOFO OPraHn3mMAa:
- LLlEAbI OPraHM3M
(NoBepeHWE, HEVNHBA3BMBHBIE M3MEPEHS
PUBNOAOTUHECKMX MOKAIATEAEN, BAUSTHNE
dapMnpenapaToB)
- TKQHW 1 OPTAHbI
(cocTaB OUINOAOTNYECKUX SKNAKOCTEN)
- KASTKMN

(MOABMXKHOCTb, PEOPTAHU3ALINS OPFAHEAA)

- [eHeTVKA NPUPOAHBIX BUOCUCTEM (XKTO Y EXMKA NAna?»)

- KOHCTPYMPOBAHME CUHTETUYECKNX OPIAHM3MOB C 3AAQHHBIMY NAPAMETOAMM (MOAEAVNPOBAHME, ONMUCOHNE
KAKOYEBBIX GYHKLMM, PA3PABOTKA MOCAEAOBATEABHOCTU U TEXHOAOTMYECKMX ONMEPALINM)
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POBOKBAHTYM

Meuton YeAOBeYeCTBA ABASIETCH CO3ACHME MALLMHBI, CHAOG)XE€HHOW MCKYCCTBEHHBIM MHTEeAAeKTOM (UMW),
CNOCOBGHOM CONEPHUNYATL UAU ACDKE MPEBOCXOANTb UHTEAAEKT YEAOBEKA.

CAeAYOLWUM NEepBbIM WATOM AAS GYAYLLEro NOKOAEHUS KOMMbIOTEPOB, PO6OTOB U CUCTEM
MCKYCCTBEHHOIO MHTEAAEKTA SBASIETCS PO3BUBAIOLLASICS CUAC KOMIMBIOTEPHOro 3peHuns. EABA MALWMHAM
YACCTCS PACMNO3HABATL NPEeAMETbI U BOCTIPUHUMATbD OKPYXKOIOLLYIO CPEAY, Y HUX NOSIBUTCS BOSMOXKHOCTb
CBOOGOAHOIO NepeABMXEHNS B AIOOYIO TOUKY MUPA. U 4yTb TOABKO POGOThI NPUOBPETYT MOOUABHOCTb, UM
HOMAYT MPUMEHEHNE, OHW MO3BOASIT YBEANYUTbL MOTEHLMAA AIOAEH, U BO3MOXKHOCTb 3AMELLATb UX.
Yyawmecs npoeKTHON TPAEKTOPUU «POBOKBAHTYM» HAYHYATCS HOCTPOMBATL 6€CNPOBOAHOE ANMNAPATHOEe
ob6ecneyeHne, YCTOHOBAUBATL GECNPOBOAHYIO CBSI3b MEXAY MOOGUAbHBIM POGOTOM N KOMIMbLIOTEPOM,
MCMNOAb3YS MPOMBbILUAEHHbIE CPEACTBA NMPOrPAMMUPOBAHUS, OCBOSIT NEepPeAOBble TEXHOAOTUN B OBACCTU
SAEKTPOHUKU, MEXATPOHUKN U NPOrPAMMUPOBAHUS, MOAYHAIOT MPAKTUYECKMUE HABbLIKU UX MPUMEHEHUS,
HAYYOTCS MOHMMATb MPUHLUMUMbLI PAGOTbI, BO3MOXXHOCTEN U OrPOHUYEHUNA TeXHUYECKUX YCTPOMCTB,
NPeAHAO3HOYEHHbIX AAS COBTOMATU3UPOBOHHOIO NMONCKA U 06pPa6OTKM  MHPOPMALMUU; PA3BUTUE AU-
AEPCKUX KAYECTB N GHOAUTUYECKOrO MbILLUASHUS.

> BXOAHbIE KOMMETEHLUUA

1. Haanume obLpmx Npe ACTOBAEHNN O AUACKTMYECKIX BO3MOXKHOCTSIX OBPA30BATEABHOW POOOTOTEXHUKI.

2. HoAndme npeaACTaBAEHU OO OCHOBOX KOHCTPYUPOBAHUS POBOTOTEXHUYECKUX YCTPOMCTB, SAEMEHTOX TEOPUM
MEXAHM3MOB MPUMEHUTEABHO K KOHCTRYUPOBAHMIO.

3 B/\ovAeHme CUCTEMOM BA30BbIX 3HAHMIN B OBAACTM KOHCTRYUPOBAHMUS 1 MPOrPAMMUPOBAHMUST POOOTOTEXHNYECKNX
YCTPOWCTB.

4.BAapeHE OCHOBOMU METOAMKM BHEAPEHWISI OB A30BATEABHOM POBOTOTEXHNKN B YHEOHO-BOCTIMTATEABHLIV MPOLIECC.
5. BAapeHME MpUeMamm MOAFOTOBKU ANACKTUHECKUX MOTEPUAAOB B COOTBETCTBUM C MPEAMETHOW OBAACTLIO.

TECTOBBIE KEMCbI €

TeCTbl CTAPTOBbLIX KOMMETEHLUMN
a. [lepeyncAnTb COCTABHbIE HACTU AOBOWM POBOTOTEXHNYECKON CUCTEMBDI.

b. MNepedncantb COBPEMEHHbIE ONMEPALYOHHBIE CHUCTEMbI, MOAAEPIKMBAOLLME OBPA30BATEABHYIO NAATGOPMY LEGO
MINDSTORMS Education Ev3, Arduino.

¢. ByeM pasHnLA (GYHKLMOHOA N MPUMEHUMOCTL) MEXAY MPAdNYECKMI 1N TEKCTOBLIMU 93bIKAMM, MPUBEANUTE NPUMEPHI
TAKWX S13bIKOB.

d. Yrotakoe lNMNA-peryAarop, rae OHMOXeT ObiTb MCMOAb3OBAH.

TexHu4Yeckmne Kencobl, pacKkpbisatoLlme TBOPYE CKUN NOTEHLMAA

TeopeTnyecknm6AoK:

a. Kakme poboTtotexHmndeckme NAATGopMbl (KOHCTRYKTOPbI) BOM U3BECTHbI, C KAK/MM Bbl PAOOTAAN AUYHO?
b. Kakne cpeabl NporpaMmMnpOBOHMS BOM M3BECTHBI, C KAKMM Bbl PAGOTAAN AUYHO?

¢. Kakve Bam 13BeCTHbI POOOTOTEXHNYECKME COPEBHOBAHWS U TYPHUPbI?

d. Hanmwmte Tpr 3aKOHA POBOTOTEXHUKIN U KTO X CHOPMYANPOBAA.




POBOKBAHTYM

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. KonocoB A. I. «[1epBbi LLAT B POBOTOTEXHUKY : MPAKTUKYM AAS]
5-6kaaccos»

2. Konocos A. I. «[lepBbl WAr B POBOTOTEXHUKY : PABOYAS
TETPAAD AN 56 KAQCCOB»

3. PuAnnnoB C., A. «<POBOTOTEXHUKA AN AETEN U POAUTENE

4, beavosckas A. I. / beanosckmin H.A. «lcnoabzoBarme LEGO-
POBOTOB B UHXEHEPHBIX MPOEKTOB LUKOABHVKOB. OTPACAEBOM
MOAXOA»

6. Ynanm Mommep «MlporpaMMnNpPOBAHNE MUKPOKOHTPOAAEPHbIX
nAaat Arduino/Freeduino»

7. Buktop MNetnH «MNpoeKTbl C MCMOAB3OBAHNEM KOHTPOAEPA
Arduino»

8. CammoH MoHK «[Tporpammpyem Arduino. OCHOBbI PABOTEI CO
cketyamm.»

9. Mxepemn baym «/1dydyaem Arduino. VIHCTPYMEHTbI 1 METOA
TEXHNYECKOTrO BOALLEOCTBON

5. beamosckas A. I. / beanosckmin H.A. «Po6oTn3npoBaHHble  10. MaKA MpeaKko «123 sKCnepUMEHTA Mo POBOTOTEXHUKEN

AQBOPATOPHbBIE MO GU3MKE»

MPEANMPUATUAS AAS MOBLILLEHNY KBAAUOPUKALIUNA NEAATOTOB KBAHTOPUYMA <

BOY "lLkoaa Ne 1474", TBOY TumHasmsg 1558, CBAO, TBOY COLL Ne354 ym. Kap6siwesa LIAO, TBOY COLL Ne 641 nm.
C.EceHnHa OBAO, MpeobpaeHcKkmn kKaaeTckmnii kopnyc, BAO, TBOY COLL 2017 KOAO, TBOY COLLI Ne 1436 3A0, TBOY
COLU Ne1279 KO3AO, TBOY COLU 1270, UAO, TBOY COLL 1527, OAO, TBEOY COW 179 (MMNOO), LAO, HOY CO
«O6pa3oBaTeAbHbin LieHTP OAO «[a3npom»

By3bl:

MockoBckum TexHonormdeckmi yHmuepcutet (MUP3A, MY, MIATXT), MOCKOBCKI FTOCYAQPCTBEHHbBIN TEXHUYECKIM
yHUBepcuretr um. H.9. baymaHa, HAUMOHOABHBIN MCCAEAOBATEALCKUNM YHUBEPCUTET «M3DW», MOCKOBCKUI
rOCYAQPCTBEHHBI TEXHOAOTUHECKNN YHUBEPCUTET «CTAHKUHY, MOCKOBCKU FTOCYAQPCTBEHHEIN YHVBEPCUTET NyTEMN
coobLLeHMSsT, MOCKOBCKUN ABUALMOHHBIA MHCTUTYT (HOLIMOHAOABHbIM MCCAE AOBATEALCKU YHUBEPCUTET)

MNpeanpuatus:

VA, AMnepka, Rbot, KUKA Robotics RUS, LEGO Education, CKOAKOBO, POBOTPOHUK 1 MHOTUE APYTUE.
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> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

KoHKypC «YyeHble Byaywero», BOATUNCKNM UHKEHEPHBIN KOHKYPC, BCepoCCUmMCKmMm KOHKYPC HAYYHbIX PABOT
LUKOABHWKOB "KOHMOPR", TTIPUBOAKCKUI HAYYHO-MHXEHEPHBIN KOHKypC RostSef (POCT), Intel ISEF, koHKkypc no
poboTotexHuke «First Lego League», MeXayHapoaHas dusmyeckast oanMnmaaa «iphO», World Robot Olympiad
(POCCUNCKUIA N MEXAYHOPOAHBIN 3TAMbl), PobodecT, dectnBanb «POBOPUHNCT?, MOBUALHAS POBOTOTEXHMKA
JuniorSkills v WorldSkills.




POBOKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AvHns 0
MexaTpoHuKa

MexaTpoHuka

1. Basosble KOHCTRYKLMN (KOPKAC+MEXAHN3MbI)

2. MexaHU3nPOBAHHbIE KOHCTRYKLLMM

3. KoMBUHALMM PA3ANYHBIX PELLEHUIN POBOTOTEXHUYECKUX CUCTEM:
- CUCTEMbI MUTAHWSI

- CUCTEMBI ABVKEHUST (MEXAHM3MBbI)

- paGo4min OPraH

ABTOHOMHQAS1 POBOTOTEXHMKA

1. Cuctema ynpaBAEHMS]
AArOPUTMbI 1 TEOPUST YIPOBAEHMS
MNporpammyposanme (EV3)

2. Cuctema AQTYMKOB

3. Cuctema nprBoAQ

4, CyCTeMbI ABMKEHMSI POBOTA

- ToaekTopun ABMIKEHMUS

- AB/DKEHME MO ACTYUKAM

5. MaHUNyAsITOPbI

- O6HOpYXeHne

- 3axBAT O6LEKTA

- NepemelleHne obbekta

- IameHeHne coCTosIHMS OBbEeKTa

AvHng 1 .
FNPUKAOAHCST POBOTOTEXHUKA v

DIY po6otorexHuka (KBaHToboT)

OcCBOEHME CTAOHAQPTHBIX PELLEHUI:

- V13rotoBAEHNE AETAAEN KOHCTRYKLN C MPUMEHEHNEM PA3ANYHbBIX
TEXHOAOTUIN OBPABOTKN MATEPUAAOB

(CAD, ¢pesep, nazep, 3D-neyatb, AUTbe B GOPMbI)

- OCBOEHME PA3ANYHBIX BUAOB COOPKIN KOHCTPYKLLMIN

- DAEKTPOHMKA, COOPKA SA. CXEM, MANKA

- NMporpammypoBaHne Arduino

- PazAnyHbIE BUABI AVCTOHLIMOHHOTO YNPOBAEHNSI POGOTOM
WK, bluetooth, WI-FI, Henpo-)

AvHng 2
BapwaTtreHa

MpukaaaHas DIY poBoTOTEXHUKA
MpOoeKTMPOBAHME:

- NpoeKTMPOBAHME AETAAEN KOHCTPYKLMM
C MPUMEHEHNEM PA3AUYHBIX TEXHOAOTUIN
0BPABOTKM MATEPUAAOB

(CAD, ¢pesep, nazep, 3D-neyarb, AUtbe
B GOPMBbI)

- [NopaB0op HaMBOAEE MOAXOASILLMX BUAOB
COOPKN, MOAEPHN3ALMS.

- NpoeKTMPOoBAHME NEYATHbBIX NAQT

- Hanncarme nporpamm noa 30Aa4y
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POBOKBAHTYM

CopPEeBHOBATEABHAS POBOTOTEXHNKA
MpoeKkTMPoBAHNE Po6OTA (BCEX CUCTEM) MOA KOHKPETHBIE 30AQUM, MPOrPAMMUPOBAHME POGOTA.

YyacTtmne B COpPEBHOBAHMUSIX:
World Robot Olimpiad, JuniorSkills, WorldSkills, Po6odecTt, Po6oduHmcT, Eurobot

CopeBHOBATEABHAS POBOTOTEXHMKA HO Arduino

ﬂpoeI(Tl/IpOBOHI/Ie pO6OTCI (Bcex CI/ICTeM) NMoA KOHKpPETHbIE 30AQ4N,
MPOEKTUPOBAHMNE OTAEABHBIX AETAAEN AASI POOOTA, MOA KOHKPETHBIE 30AQ4M, MPOrPAMMUPOBAHNE POBOTA

YyacTtmne B COpEBHOBAHMUSIX:
World Robot Olimpiad, JuniorSkills, WorldSkills, Po6odecTt, Po6odumHnCT, Eurobot

MNpeAnPUHUMATEABCKAS POBOTOTEXHMKA!
Co3AaHME POBOTOB MOA CYLLECTBYIOLLME B OOLLECTBE MOTPEOBHOCTA
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HAHOKBAHTYM

TeXHUYEeCKUM Nporpecce nO3BOASET He TOAbKO 39 PEKTUBHEN UCTIOAB3OBATb NMPUBBIYHbIE MATEPUCABI, HO U
CO3A0BOTb HOBbIE, C 30ACQHHBIMU CBOUCTBOAMM.

Pa3paboTtkmn B OOAACTU MOTEPUAAOBEAEHNS MPON3BEAU PEBOAIOLIMIO. BODKHBIM nsob6peteHnem ctaaa 3D-
Ne4YaTb, KOTOPAS OTKPbLIAQ HOBYIO 3Py B NPOU3BOACTBE. OTKPLITUSA B STOM OTPACAN MO3BOASIOT YAYULLUTD
CBOMCTBA U NpPEeAEAbl YCTOMYNBOCTU MATEPUAAOB, MEXAHU3MOB U KOHCTPYKLIUN.

MepBbie WAru HA 3TOM NYTU MOXXHO CAEAQTb elle LWKOABHUKOM U Nonpo6oBATb CBOM CUAbI B KOYECTBE
HOYMHAOLWEro uccaeposareAs. Aaboparopuss HOHOKBAHTO OCHALLEHO COBPEMEHHbIMU npubopamu,
MO3BOASIOLLUMU CUHTEINPOBATH, MOAUDULIMPOBATL N U3YYOTb MATEPUAABI HO MUKPO- N HOHO- YPOBHSIX:
3TO CKAHMPYIOLWMUNA 30HAOBBIM MuUKpockon C3M Nanoedukator Il, ph-meTtp, cnektpodoTtomerTp,
ONTUYECKNEe MUKPOCKOMblI MCCAEAOBATEABCKOrO KAACCA (MPSIMOW, MHBEPTUPOBOHHLIA, METAOAAOrpa-
duveckumn), mydpeabHas nevb, MAarHUTHbIe MELLUAAKU, BOASHbIe 6AHU, NCTOYHUKWN NMUTAHUS, CYLUNAbHBIA
WKAP N MHOroe Apyroe, 3sarem, BOSMOXXHO, MPEeAAOXUTb CBOU UAEU TEXHOAOTMYECKOro NpPUMEeHeHUs
PA3AUYHBIX MATEPUAAOB, METOAOB MX MOAYYEHUS MAU QYHKLIMOHAABHOTO YAYHLLEHUS.

> BXOAHbIE KOMIMETEHLUNW

baszoBoe o6pasoBaHme B 06AACTU PUIUKU, XUMUU UAN PUSUKO-TEXHUYECKAS CMELUAABHOCTb, HOANYNE CASAYIOLLMNX
KOMMNETEeHL N N HOBbIKOB:

1. yBEPEHHOS OPUEHTALMS B DA3ANYHBIX OBAAQCTSIX COBPEMEHHOTO €CTECTBO3HAHUSI;

2. VHTEpEeC K 30AQYOM COBPEMEHHON OUBMKE U XMMUU, HOHOTEXHOAOTUSIM, MEPECEYEHUIM C TAKUMN OBACCTSIMM KAK
BUOAOTUSI, TEOAOTUST, SKOAOT IS U ADYTUMMU;

3. BAOAEHME OCHOBHbIMI OBLLMMIN YMEHMNSIMM PABOThI B GUMKO-XMMUYECKOM AQBOPRATOPNM;

4. pa6oTa C PAANYHBIMU MHPOPMALIMOHHBIMU PECYPCAMU, CTRYKTYPUPOBAHNE CAOXHOIO MATEPUAAQ U CIOCOBHOCTL
CHOOPMYAVPOBATL 30AAHY AOCTATOYHO MPOCTBLIM $13bIKOM;

5. HABbIKM BBICTPOrO OCBOEHWUSI HOBBIX MHCTPYMEHTOABHbBIX VI TEXHNYECKNX CPEACTB;

6. NMeAQrormyecKasl UHTYULIMS 1 UMMPOBU3ALIMS C YYETOM HEOBXOAUMOCTM COBMELLATH PASAUYHYIO TRYMMOBYIO U
VNHAMBUAYCOABHYIO PABOTY YUALLIAXCS;

7. )XenateAeH onbIT paboTbl B HAYYHO-MCCAEAOBATEABCKUX MAM HOYYHO-KOHCTPYKTOPCKMX AQBOopaTopusx BY30B namn
MHCTUTYTOB PAH.

TECTOBBIE KEMCbI €

TecTbl CTAPTOBbLIX KOMMETEHLUN

CAENATb PACTBOP XAOPUAC XKEAE3A B KOTOPOM HABAIOAQETCS 9P DEKT TMHAOASI.

TexHn4YeCcKkume KenChbl, PACKpPbIBAIOLLME TBOPYECKMUM NOTEHLMAA

3aaaHue

MPEeANOAOKMM, HTO Y BAC €CTb YBAEYEHHBIE YHYEHWKM, BICOKOTEXHOAOTMYHOE OOOPYAOBAHME, XOPOLIME AQBOPAHTHI.

Boibepute oAHY M3 MPEANOXKEHHBIX TEM AAST 3AHSITUST MO COBPEMEHHOMY €CTECTBO3HAHUIO U HAMULLKTE KPATKN
KOHCMEKT BALLEro MAEAALHOTO YPOKA. [10 BOZBMOXKHOCTU BKAKOYUTE SAEMEHTBI HAHO-HAYKM M HOHOTEXHOAOT .




HAHOKBAHTYM

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. HaHoTexHoAOrnn. A3ByKa AAs Bcex, [oa pea. HO.A.
Toetbsikoa. — .: DUISMAANT, 2009, 2-e U3paHUe, UCMp. 1 AOM.,
368c.

2. Aedodenc K., Aeddeinc C. YAVBUTEAbHBIE HOHOCTPYKTYPbI, MOA
pea. AH. MNMatpukeesa. — M.: BUHOM. AaGopaTtopust 3HAHWIA,
2011,206c.

3. [yananH E.A. 1 ap., Borarcteo HaHomupa. GoTopenopTadk 13
TAYOUH BelecTBa, moa pea. KO.A.Tpetbskosa. — M.: BUHOM.
Aaboparopus 3HaHu, 2010, 171 c.

4.B. [nabpe «3epKanbHbIN MVP», Mip, 1982.

5. NesutnH K.E. TeomeTtpuyeckas pancoaus. N3AOTeAbCTBO
3HaHue, 1984. Mepenspanne n3a-sakamepon, 2004

6. Muuno Kaky. Grsnka HEBO3MOXKHOTO. AABMUMHA HOH-OUKLLIMH,
2009.

7. Muuno Kaky. Drsnka 6yayLLero AALMMHA HOH-GUKLLIMH, 2009.

8. ®.Kanpa. Aco ¢usmkn, N3a-8o Codusl, 2008

9. M.Kymap. KBaHT. DnHWTENH, bop 1 cnop o npupoae
peanbHocTN. Cepust DAeMeHTbI. M3patenbcTBo ACTpeAs, 2013.
10. B.A. CrenvH. AlO. AAnK6epoBA 3OHUMATEABHBIE 30ACHNS U
addeEKTHbIE OMbITbI MO XMMUU, 2-€ U3AaHNE, M.Apoda, 2006

11. A.N. Menewko, C.M.ITAOTHNUKOB. YIAEpOA, YIAEPOAHbIE
BOAOKHQ, YTAEPOAHbIE KOMMO3UTbI, 2007

12. XUMUS1 SAEMEHTOB: B 2 TOMAX./H.[pUHBYA, A.DPHLLUO; Nep. C
QHrA. -M. : BUHOM. Aa6opatopwsi 3HaHMI, 2010.

13. M. AVKOHKMHC 101 KAtOYEBASI MAES: DBOAIOLMS. [PaHA, 2001
14.C. AemeHtok. [MpocTbo Xaoc., Ctpara, 2013

15. A. Auma-ae-Papua. MOXBAAA TAYMOCTU XPOMOCOMbI. /13a- BO
BuHowm, 2012.

16. M.HaHrman. Pesoatoupys B 3perHun. Cepus SaemeHTsl, ACT,
Mocksa2007.

17. W, Ctioapt. IcTUHO 1 cummeTpus. Cepus DAEMEHTHI.
N3patenbctBo AcTpens, 2010.

18. M. Aexkytep, A. beppecoH. lyrosuubl HanoaneoHa.
CeMHOALLATb MOAEKYA, KOTOPbIE U3MEHUAU MUP. Cepusa
DAeMeHTbI. 13AaTEABCTBO ACTPENL, 2012,

19. H. AenH. AeCTHMLLA XKIN3HU. AECTb BEANYANLLIMX N30BPETEHNN
aBoAoLMN. Cepust DAeMeHTb. M3pateAbcTBO ACTpens, 2013.

20. H.LLly6uH. BceneHHas! BHYTpM HAC. Y10 OOWEro Yy KAMHEN,
MACHET N AKOAEN.

Cepusi DneMeHTbl. 3aatenscTBo ACTpeAs, 2013.

NMPEANMPUATUAS AAS MNOBLILLEHNS KBAAUDPUKALIMNA NEAATOTOB KBAHTOPUYMA <

Poccumnckas rpynna KOMMAHUI, CAELMAAUSUPYIOLLASCS B PA3RaBOTKE U NMPOU3BOACTBE HOYYHOIO OB60PYAOBAHMST AASI
HAHOTEXHOAOTUYECKNX UCCAeA0BAHNI HT-MAT. CaHkT-MNeTepbyprckmm HAUMOHAABHBIM MCCAEAOBATEABCKNMN
YHMBEPCUTET MHPOPMALMOHHBIX TEXHOAOTN, MEXAHUKU 1 onTUKK (YHBepcuteT ITMO).

RINT-MDT 8 YHUBEPCUTET UTMO

> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

Yrenust M. B.N. BEpHOACKOro, KOHKYPC «YyeHble BYyAYLLEro», BOATUNCKUIA MHKEHEPHbIN KOHKYPC, BCcepoccnmckmin
KOHKYPC HOYYHbIX PABOT LUKOABHUKOB "FOHMOP'", MPUBOAXKCKNN HOYYHO-MHXKEHEPHbIN KOHKYPC RostSef (POCT), Intel
ISEF, Google Science Fair, BCEpPOCCUNCKUN KOHKYPC HAYYHO-MHHOBALIMOHHBIX MPOEKTOB AAST CTAPRLLUEKAQCCHMKOB,
MeXXAYHAPOAHOS dM3nYecKast OAUMMINAACA  «IphO», MeXAYHOAPOAHASS XUMUYECKAs OAMMMIMAAC «Intfernational

Chemistry Olympiad», MexayHapoAHas BuoAormdeckast  oAmMmnnaaa «International Biology Olympiad» (IBO),
Bcepoccuincikans OAMMNMAAC LUKOABHNKOB «¢HOHOTEXHOAOTMN - MOOPLIB B ByAyLLEEY,




HAHOKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AvHNAa 0
[pOXoANTCS BCErAQ BCEMM OOI3ATEABHO

KyAbTypa pa6oThl B GUINKO-XUMNYECKOM
Aabopartopun. HabaroaeHME 30 NpoLEeCccam
U SIBA€HWS1 B MOTEPUAACX, YMEHWE GUKCUPOBATb

[MPUHUMMBI 1 METOABI USMEPEHUI.
3HAKOMCTBO C COBPEMEHHBIMM NMPUBOoPAMM,

DE3YABTATEI HOBAIOASHNI 0BpPABOTKOM MOAYHEHHBIX PE3YALTATOB

v/
AviHua 1

YKeAATeAbHO BCS1, HO BO3MOXKHbI BOPUAHTH!

CBOWICTBA U CTRYKTYpPA
MOTEPUVAAOB.
[MpoB6OoNOAroTOBKA,
OMTNYECKAS 1 30HAOBOSI
MMKPOCKOMNMS,
HOHOCTPRYKTYPUPOBAHHbIE
MQATEPUAAbI

Viccne p0BAHVISI METOAAOB

DUBMKO-XNMUS MOBEPXHOCTH. 5 1 CIIACIBOB.
MOKPBITVS, MASHKM, HOYEHNE MUKPOCTPYKTYbI

KQTAAM3ATOPbI, COPBEHTbI el
CKOHUPYHOLLIOIST 30HAOBOST

MUKPOOCKOMns METAANOB

AvHng 2
BapwaTtveHa

KOMMO3UTHbIE MATEPUAADI YNpoyHsitoLLE MOKPLITHAS
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HAHOKBAHTYM

AvHNa 0
MPOXOANTCSI BCEAQ BCEMU 0B53ATEABHO

BBOAHBIE 6C130Bble MOAYAU:
OCHOBHble 6A30Bble MOAYAU:
Co3p0eM KOANOUAHYHO
cucTemy
HabAloAQEM B ONTUYECKUMN
MUKPOCKONM
Vamepsem pusnyeckume
BEAVYMHBI
Vlcnonb3yem aHOAUTUYECKME
npudopsI
[OTOBMM 1 QHOAMBMPYEM
npoo6bI

[OTOBMM MPOOLI AAS1 BOHAOBOM
MUKPOCKOMNN
cnoAb3yem 30HAOBbIV
MUKPOCKOTN
NoBbILLAEM TOYHOCTb
M3MEpPEHNI
OcCBOVBAEM YNCTBIE
TEXHOAOTN

AvHna 1
KeAaTeAbHO BCS1, HO BO3MOXHbI BOPWAHTbI

HoBble maTtepuaAsbl

YucTble TeXHOAOTUN
1 GYHKLUMOHAAbHbIE
MATEePUAAbI

CWHTE3 N UICCAEAOBOHME
KATAAM3ATOPOB
[NoAy4eHne BOAOKHAO
13 6A30ALTA U YIAEPOAHBIX
HOHOTPYBOK
MoANDUKALMSI TOAMMEPOB
CWHTE3 MOAMEPOB
1 KOMMO3MTOB
CO CneLmMAanbHbIMY CBOMCTBOMM

BrocoBmecTMbIe MATEPVOADI
MaTepuranbl AN MEMPUCTOPOB
MaTtepurabl ¢ NAMSITEIO GOPMbI
MaTepmanbl AASI COAHEYHBIX
oarapen

AvHns 2
BapwvaTtrsHa

BapuaTtuBHbIE MOAYAU —
co3a0eM MATEPUAADI:

MomHsILLme dopmy,
[Mpeobpasytouye ceet
B DAEKTPUYECTBO,
BrocoemecTumble.
V13yyaem 6rocucTemsl
Habatopcem 3a
MUKPOCTRYKTYPOW
1 MopdoAormen

BuoAoruyeckmne CTpyKTypbl

HoBble METOABI ICCAEAOBOHMIN

M ONePALIMA C KAETKAMMU,
MeMBPAHAMU
Bronormyeckme mapkepsl

BUOCOBMECTUMbIE U HEMPOMATEPUAADI

MepcneKTUBHbIE MATEPUAABI

C03ACHNE HOBbIX MOTEPUAAOB AASI
KOCMOCQ, ABUALIN, MEAULIMHBI U T.A.
HoBble CMACBbI M KOMMO3UTI

HoBblE MOTEPUAABI 1 BELLLECTBA AAS
MEANLIMHCKUX, BUO- N HEMPOTEXHOAOT I,
GAPMALEBTUKM
HaHoAOCTABKA AEKAPCTB, AUATHOCTUKA,
WMCKYCCTBEHHbIE MEMOPAHLI, PAYOPECLIEHTHbIE

MATEPUAAbI

AOMNOAHUTEAbHBIE MOAYAU:

Pabotaem ¢ meTaanamm
1 CNACBAMM
[loAy4aem TOHKME NAEHKM
IcnoAb3yeM 30Ab-TEAb CAEA,
OCBAMBAEM YNCTbIE
TEXHOAOTUW

Paseutne MeTtoA0B AHAAU3A

AHOAUTUYECKME METOAbI
30HAO0BASI MUKPOCKOMNUSI

Martepuanbl AAS 3€A€HON SHEPreTUKun

Matepuranbl AAS COAHEYHBIX 6ATapen
Bropasaaraemble MaTteprabl
AKKYMYASITOPbI 9AEKTPO3HEPIN




AA3SEPKBAHTYM

C camMoro MOMEHTA paspaboTKU Ad3ep HA3bIBAAU YCTPONCTBOM, KOTOPOE CAMO ULLLET peLLdeMble 3aA04M.
Aasepbl HAWAU NPUMEHEHUE B CAMbIX PA3AUYHBIX OBAACTIX — OT KOPPEKLMN 3PEHUst A0 YNPABAEHUS
TPOHCMNOPTHLIMU CPEACTBAMU, OT KOCMUYECKUNX MOAETOB A0 TEPMOSIAEPHOIO CUHTE3d. Aa3ep CTAA OAHUM
M3 CAMBIX 3HOYUMBbIX N306peTeHnn XX BeKa. Y4eHHble U306peAu ThiCI4U NPUHLUNUAABHO OTAMHAIOLLMUXCS
AC3€POB C PA3AUYHON AAUHON BOAHBIL. OAHOKO, TOABKO AC3€Pbl C HECKOABKUMU AAMHOMMU BOAH: TO30Bble
CO2 (10,6 mkm), HeNe (0,63 mMKM), TBepAOTeAbHble (1, 06 MKM) MMEIOT MOCCOBOe KOMMepYecKoe
NPOMBbILLAEHHOE nNpuMeHeHne. TaKuM o6pasoM, NOTEHLMUAA NEPCNEKTUBHOTO UCNOAB3OBAHUS AC3EPOB
CKAQABIBAETCS OrPOMHbBIN. B HACTOSLWEee BpeMsi B MUpPe KAXKAbBIAN BTOPOM CTAHOK OCHALLLAETCS ACG3epPHbIM
M3AYHOTEAEM, AC3EPHbIE TEXHOAOIMU HAMAYT CBOE MPUMEHEeHue BO BCeX PbIHKAX HaumMoHaAbHOMU
TeXHOAOrn4yeckom ninumatmnebl (HTU), B Kotopbix Poccus nAGHUpYyeT TEXHOAOTMYecKoe AMAepcTBo K 2035
roAy.

> BXOAHbIE KOMMNETEHLUMW

basoeoe o6pasoBaHMe B O6AACTU PUNKU UAU PUIUKO-TEXHUHYECKOS CMEeUUAAbHOCTb, HOAUYNE CAEAYIOLUX
KOMMETEeHLUUN UHABbIKOB:

1. yBEPEHHAS OPUEHTALLMS B PA3ANYHBIX OBOAACTSIX COBPEMEHHOIO ECTECTBO3HAHUS;

2. MHTEpPEeC K 30AQYOM COBPEMEHHOM GU3NKN, GOTOHUKN, AC3EPHbBIM, KBOHTOBBIM U AAAUTUBHBIM TEXHOAOTMSIM
(CBSI3QHHBIM C MPUMEHEHUEM AQ3EPOB), NMePeCeYeHUsIM C TAOKUMM OBAACTIMU KAK BUOAOTUS, FEOAOTS, DKOAOTIS U
ARYTMU;

3. BAOAEHME OCHOBHbBIMM OBLLMMN YMEHUSIMM PABOThI B GU3MYECKON AOBGOPATOPUM, MPON3BOACTBE;

4. pa60oTaA C PA3AUYHBIMU MHGOPMALMOHHBIMM PECYPCAMMU, CTRYKTYPUPOBAHNE CAOXKHOTO MATEPUAAA M CMOCOBHOCTL
CcHOPMYAMPOBATL 30AA4HY AOCTATOHHO MPOCTHIM 13bIKOM:;

5. HABbIKM 6blCTpOFO OCBOEHUSIHOBbLIX MHCTRYMEHTAAbHBIX U TEXHNYECKMX CPEACTB;

6. MeAQrorm4eckast UHTYULMS U UMMPOBU3ALIMG C YYETOM HEOBXOAMMOCTM COBMELLATh PASAUYHYIO TRYMMOBYIO U
NHANBUAYOABHYHO PABGOTY YHALLIMXCSI.

KenateAeH orbIT paboTbl B HOYYHO-MCCAEAOBATEALCKUX UAN HOYYHO-KOHCTRYKTOPCKUX AQBOpATORUSX By30B 1AM

MHCTUTYTOB PAH.
TECTOBbIE KEMCbI €

TexHnyeckue Kenchbl, PACKpPbIBAKOLLME TBOPYECKUM MOTEHUMUOA,. SOACHME,
[MpeANOAOKMM, YTO Y BOC €CTb YBAEUYEHHbIE YYEHUKI, BBICOKOTEXHOAOIMYHOE OBOPYAOBAHME, XOPOLIME AODOPAHTbI.

BoiGepute oAHY U3 MPEAAOXKEHHBIX TEM AAST 3AHSITUST MO AQ3EPHOM DUBMKE U HOMULIUTE KPATKUA KOHCMEKT BALLEro
MAEUOAbHOTIO YPOKJA.

1. PUsYECKMEe OCHOBBI PABOTLI AQ3EPOB.

2. \a3ep. Buabi AO3eposB.

3. XOpaKTEPUCTUKU AQ3EPHOTO U3AYHEHMST: KOTEPEHTHOCTb, MOASIPU3ALMST, PACXOAMMOCTb.

4.YCTPOMNCTBO COBPEMEHHOIO CTOHKA MO AQ3EPHOM OBPABOTKE.

5. YCTPOMCTBO AQ3EPOB PASANYHBIX TUMOB, MX TEXHUYECKME OCOBEHHOCTU. METOAbI KOHTPOASI AQZEPHOTO M3AYYEHMSI,
6. TnNbl AQ3EP OB N X OTANYMSI.

7. Buabl Aa3epHOn 0BpABOTKN. [ToUMEHEHNEe AQ3EPHbIX TEXHOAOMMIA B PASANYHBIX OTPACASIX MPOMbILLASHHOCTA 1
MOBCEAHEBHOW YKU3HM LLKOABHUKA.

8. OCHOBHbIE MPOLLECChI MPU AO3EPHOM B3AUMOAENCTBUM C MATEPUAAAMU.
9. Bonpochkl 1 MpoBAEMbI AQZEPHON OBPABOTKM.
10. CrcteMbl YNPABASHUS M MEPEMELLEHNS B CUCTEMAX AQ3EPHON OBPABOTKN.




AASEPKBAHTYM

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. Beniko B.IM., MNetpos A.A. ONOPHbIN KOHCAEKT AEKLM MO KypPCy
«A\a3epHble TEXHOAOIMU», Paspaen: BeepeHne B AQ3epHble
TexHonornn. —Cre: Crery iMoo, 2009-143 c.

2. Benko B. ., Metes C. M. Aa3epHble TEXHOAOTUU B
MUKPO3AEKTPOHMKE. Codust: N3a-BO boarapckomn AH, 1991.

3. Benko B.ll. AasepHble MUKPO - HOHOTEXHOAOTUU B
MUKPOSAEKTPOHUKE - CaHKkT-Metepbypr: CM6ry NTMO, 2011.-
141¢c

4.B.Tl. Beiko, E. A. LLlaxHo, E. b. YIkoBAeB, " 2ddeKTMBHOE BpEMS
TEPMUYECKOTO BO3AENCTBUS CBEPXKOPOTKMX AQ3EPHbLIX
VIMMYABCOB HQ AUBAEKTPUKN" KBAHT. SAEKTPOH., 44:4 (2014),
322-324

5. Toronesa H.l. [pUMeHeHVe AQ3epOB B HAYKE TEXHUKE
MeanLmHe. Cnb.: N3aateAbcTBo CnolraTyY «AST», 2007.-80c.

6. CepebpsikoB B.A. OMOPHbBIN KOHCAEKT AEKLMA NO KypCy
«/A\Q3epHbIE TEXHOAOTUU B MeaMLIMHe» CI16.: CINeTrY MTMO, 2009. -
226¢.

7. AenoHe V.b. B3ammopenCcTBME AQ3EPHOIO U3AYHEHUS C
BELLECTBOM: KypC AekLmii. —M.:Hayka, 1980.-280c

8. lWaxHo E.A. dusnyeckme OCHOBbI MPUMEHEHMS AQ3EPOB B
MepmumHe. —~ClMe: HAY UTMO, 2012.-129 c.

9. WepemeTtber A. . BOAOKOHHO-OMATUYECKUM FUPOCKOM. - M.:
Paanouncessb, 1987;

10. LA, AHAPOHOBA, IB. MaAblkuH Pusnyeckmne npobaemsi
BOAOKOHHON rupockonuu Ha addekte CaHbsIKka //
Y®H.—2002.—T. 172.—No 8. —C. 849-873;

11. P. Konbep, K. beprxapa, A. AvH «OnTM4ecKast roanorpadms»
M3p,. «Mup», Mocksa, 1973, 450 .

12. B.IN. )Kapos, B.C. AetoxoB AQ3epHAsT ONTUKO-AKYCTUYECKAS
cnektpockonusa. M.: Hayka, 1984, 320 c; AemTipeaep B.
Aa3sepHag cnektpockonusl.—M.: Hayka, 1985.-608 ¢

MPEANMPUATUAS AAS NOBbLILLEHNS KBAAUOPUKALIMA NEAATOTOB KBAHTOPUYMA <

CaHT-TeTepbyprckmi HaUMOHAABHBIM NCCAEAOBATEABCKNA YHUBEPCUTET MHPOPMALMOHHBIX TEXHOAOTU, MEXAHMKIA
n ontukn (YrueepcuteT NTMO), MOCKOBCKUN GUBNKO-TEXHNYECKNIA UHCTUTYT (MDTI), AasepHbiin LIeHTp Pecnybanki
TatapctaH, PepAepAAbHOE TOCYAQPCTBEHHOE GIOAXKETHOE YYpEexXAEHUE HAYKN MIHCTUTYT MPOBAEM AC3EPHbIX W
MHPOPMALIMOHHBIX TEXHOAOTUIN Poccuimncikon akaaemum Hayk (UMANT PAH), OOO «AasepHas WwKkoAa 163» . Camapa,
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> COPEBHOBAHUSA, OAUMINUAADI, KOHKYPCbI

YreHus nm. B./. BepHOACKOro, KOHKYPC «Y4yeHble BYAYLLEro», BAOATUMCKNM MHXXEHEPHBIN KOHKYPC, BCcepoccumckmi
KOHKYPC HAYYHbIX POBOT LLKOABHUKOB "FOHMOP'", MPUBOAXKCKNN HOYYHO-MHXKEHEPHbIN KOHKYPC RostSef (POCT), Intel
ISEF, MeXxAyHApPOAHOS GU3MYECKAsT OAMMIMAAA «IphO», MexaAyHAPOAHAS XMMUYECKAsT OAMMIMAAQ «Infernational
Chemistry Olympiad».




NASEPKBAHTYM

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AviHuga 0

Aa3sepHbie
TE@XHOAOIMMN

AvHuna 1

MporpaMmmMmnpoBaHme
- CO3AQHME MPOrPAMM, CO3ACHME AN3ANH-MAKETOB

AvHng 2

MpakTtuka
- 0BbyyeHVe paboTe HO COBPEMEHHOM AQ3EPHOM ‘
0B0PYAOBOHN, BEITOAHEHME MPAKTUHECKINX
30AQHUI, OTPABOTKA TEXHOAOTUN, PABOTA C
HOBbIMW MATEPUAACMM ‘

AN3anH
- MPOMBILUAEHHBIA AU3ANH, APXUTEKTYPA
ByayLiero
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AASEPKBAHTYM

AasepHble

TeXHOAOIrMn

- ANA3epHble, KBAOHTOBbIE N AAANTUBHbIE Teopus

TEXHOAOTMI, CBS1I3AHHbIE C NpMMeHeHne

AQ3EPOB

- d13nKa CBETA, AQ3EPhI U UX NMPUMEHEHME B
COBPEMEHHbIX N MPOOPbIBHbIX TEXHOAOTNSX

KoHcTpymnposaHue
- CO3A0HME MAKETOB COBPEMEHHbIX U
nepcneKkTnBHbIX BUAOB O60pyAOBCIHI/IFI, CB$13AHHbIX
C NPUMEHEHMEM AO3ePA

NpeANPUHUMATEALCTBO
- CTOMMOCTb, CEBECTOUMOCTb, BUABI MOOAYKLIMN A
YCAYT, IOMAPKN MOAEAOK




NMPOMBbILUAEHHBIN AUSAWH

YeAoBeK N3APEBAE CO3AABAA cebe OpYyAUs, UHCTPYMEHT U NpeAMETbI 6bITa. AoAU CTPEMUAUCH CAEAATb
3TN npeAMeTbl YAOOHBIMU U KPACUBBIMU. B HaWe BpemMsi NpeAMETbl COSAQIOT HE OTAEAbHbIE AIOAU, A
MPOMBILLA€HHOCTb, 30BOAbI U LIeAble UHAYCTPUN. B pe3yAbTaTe, HO MOAKAOX MAra3uHOB NOSIBASIOTCS TOBAPbI.
Mbl BUAMM MHOFO CXOXXUX MO PYHKLUIM NPEeAMETOB, KOTOPbIe MOXOXU APYr HO Apyra. B ycAoBusix
CEepPbe3HON KOHKYPEHLMUU MAAO CAEAATb NPpeAMET YAOOHbIM U KPACUBBIM, OH AOAXKEH OTBEYATb U HA
Apyrue 3anpochkl NoTpedutenen. AAs STOro AU3AMHEP AOAXEH YMETb ONpeAeAsiTb NOTPEBUTEAbBCKYIO
HULLY TOBAPA, MPOrHO3UPOBATL 3AMNPOCHI MOTPEeOUTEAEN, MOMAAOTh B CTUAUCTUKY GPEHAC, CO3ACBATH
MHHOBALIMOHHBIA MPOAYKT, NMPOEKTUPOBATbE TEXHOAOTMYHOE U3AEAUE B PAMKOX 30ACHHOM CTOMMOCTMU,
NPOEKTUPOBATL NMPEAMETbI, KOTOpble BYAYT PAAOBATL MOTPEOUTEAS, NPEAYFOABbIBATL U ONepeXartb
NPUBbIYHbIE NOTPEBHOCTU NOAL3OBATEAEN B CBOUX OBAACTSX.

> BXOAHbIE KOMIMETEHLUMW

1. ba30BOE XyAOXKECTBEHHOE OOPA30BAHME (AU3ANH, APXUTEKTYPA, CKYABMTYPQ)

2. YMeHMe pUCOoBATh

3. BAOaEHME HABLIKAMK PYHHOTO TPYAQ

4. CTpeEMAEHME K YAYHLLEHUIO OOBEKTOB 1 CEPBUCOB BOKPYT cebs1 (CMOCOBHOCTb YBUAETE MPOBAEMY U MPEAAOKUTD
pelleHmne B GOpMUPOBAHM CREABIBOKPYT Ce651)

XeAaTeAbHO:

OnbIT paboThl B AU3AVH-UHAYCTPUN, HOAVMYME HOBBLIKOB PUCYHKA, MAKETUPOBOHUS, AUIANH-MPOEKTUPOBAHMS;
ToexMepHoe VHXXEHEPHOE MbILLAEHME, HOBBLIK PaB0Thl C CAD cucteMamm.

TECTOBBIE KEMCbI €

1. Mpraoxute GoTorpadum KEAE3HOAOPONKHOIO BOK3AAC BALLETO rOPOAd U MPEAAOKUTE, KAK €r0 MOXXHO CAEAQTb
Bonee yAOBHbIM.

2. OnvnTE NOPTRET MOTPEBUTEAS AAST ABYX PA3ZHBIX MO AV3ANHY, HO OAMHAKOBBIX MO GYHKLIM NPEAMETOB.
3. Hapucyinte BaLw AOBUMbBIN NMPEAMET AOMALLHEN OB CTAHOBKM.
4.Pazbepute AoBOOoM GbITOBOM MPUBGOP N OMULLINTE MATEPWAABI M TEXHOAOTUM U3rOTOBAEHWSI KOPMYCHBIX ASTAOAEN.




NPOMBbILUAEHHBIN AU3AUH

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

1. AapuaH LoHeccu «Kak CTaTh AN3ANMHEPOM, HE MPOACB AYLLY
AbSIBOAY» / [Tutep

2. Oun Kaneep «Hemy BAC He HOYYdAT B AUBANH-LLKOAE» / PUMOA
Knaaccuk

3. Marka AXKOHAQ «Coxrin cBoe NopTdoAno! To, YeMy He y4yaT B
AMBANHEPCKMX LUKOAQX» /[ TlnTep

4. )KaHHa AvATKA, TM OrnABU «AyMA KOK AN3ANHEP. AM3ANH-
MBILLAEHWE AN MEHEAKEPOBY / MAHH, iBaHOB N Depbep

5. Koos Eissen, Roselien Steur «Sketching: Drawing Techniques for
Product Designers» / Hardcover 2009

6. Kevin Henry «Drawing for Product Designers (Portfolio Skills:
Product Design)» / Paperback 2012

7. Bjarki Hallgrimsson «Prototyping and Modelmaking for Product
Design (Portfolio Skills)» / Paperback 2012

8. Kurt Hanks, Larry Belliston «Rapid Viz: A New Method for the
Rapid Visualization of [Ideas»

9. Jim Lesko «Industrial Design: Materials and Manufacturing
Guide»

10. Rob Thompson «Prototyping and Low-Volume Production (The
Manufacturing Guides)»

11. Rob Thompson «Product and Furniture Design (The
Manufacturing Guides)»

12. Rob Thompson, Martin Thompson « Sustainable Materials,
Processes and Production (The Manufacturing Guides)»

13. Susan Weinschenk «100 Things Every Designer Needs to Know
About People (VoicesThat Matter)»

14. Jennifer Hudson «Process 2nd Edition: 50 Product Designs from
Conceptto Manufacture»

MPEANMPUATUAS AAF NOBLILLEHNS KBAAUOUKALIMA NEAATOTOB KBAHTOPUYMA <

Mockockui NoAntexHnyeckum Yamsepcutet (GbisLumin MAMM)

> COPEBHOBAHUSA, OAUMINUAADI, KOHKYPCbI

YreHust um. B./. BEpHOACKOrO, KOHKYPC «Y4eHble ByAyLLEro», BOATUMCKUIN MHKEHEPHBIM KOHKYPC, BCcepoccumckmm
KOHKYPC HAY4YHbIX PABOT LUKOABHUKOB "tOHMOPR", MPUBOAXKCKINM HOYYHO-UHKEHEPHBIN KOHKYPC RostSef (POCT), Intel ISEF,
Google Science Fair, BCEPOCCUNCKNN KOHKYPC HAYYHO-MHHOBALIMOHHBIX MNPOEKTOB AAST CTAPLUEKAOCCHUKOB,

MexAyHOPOAHOS GU3NYECKAT OAUMINAAQC «IphO».




NPOMBbILUAEHHBIV AUSAWH

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

CT1aAUN NPOEKTUPOBAHUS

AVN3ANH-OHOAUS Busyaausauus m

Paa NpOeKToB, HAOMPABAEHHBIX HO OCBOEHME OTAEABHbIX KOMMETEHLMN 1 CTA
HABbIK BbINMOAHEHIAS
Bo BpeMs$l BbINOAHEHUS NPOEKTOB B AETSIX PACKPOIOTCS T UAU

KoHuentyaAucr
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NPOMBbILUAEHHBIN AU3AUNH

60TKA BonAoweHue NcnbitaHue

AV NPOEKTA U MPOEKTOB MOAHOIO LIMKAC PA3ANYHOW CAOXKHOCTU, AQOLLMX
LLeAOro npoeKkTd.
Hbl€ TAOACQHTbI, KOTOPbI€ MOMOTIYT NOAYYUTb CACAYIOLLUNEe POAN:

KoHcTpykTOp AN3ANH-MeHeAXep

95



ELLLe B BOCbMUAECSTbIE FOAbI B XXYPHAAE «B MUpe HayKu» 6GbIAO MPUBEAEHO MHTEPECHOE CPOBHEHUE: €CAU
6bl ABUA NMPOMBILLUAEHHOCTb PA3BUBAACCH C TOKOM XX€ CKOPOCTbIO, KOK U NMPOMbILUAEHHOCTb CPEACTB
BbIYUCAUTEABHOMN TEXHUKU, TO COMOAETbI CTOUAU Obl 500 AOAAQPOB 1 COBEPLUAAN OOAET 3eMHOrO LUapa
Bcero 3a 20 MuHyT. CeroaHs TeXHOAOTNU PA3BUBAIOTCS el e CTpeMUuTeAbHee. Bcero napy AeT Ha3aA MAAO
KTO MOT NMPEeANOAOXUTb, YTO MOOUAbHbIE YCTPOMUCTBA OYAYT MMETb TPEXAETHUE AETU, HO YPOKAX ByAyT
MCMOAb3OBATb OYKU AONMOAHEHHOW PEAABHOCTU, O B MY3€5X MOXXHO BYAET NOrpy3ntbCs B AIOOYIO 3MOXY,
HaAeB VR-uAeM.

AOMNOAHEHHOSs U BUPTYAAbHAS PEAABHOCTb — 0CO60€ HaNPABAEHWE KBAHTOPUYMOB, TECHO CBSI3QHHOE C
AKOGbIM U3 OCTAAbHbIX. [TPAKTUYECKM AAS KODKAOW NEePCNEKTUBHOM NO3NLMK «ATAOCA HOBbIX Npodeccuin»
KPOWHEe NOAe3Hbl 6YAYT 3HOHUS U3 OOAACTU KOMMNbLIOTEPHOIO 3peHUs, CUcTem TpekuHra, 3D
MOAEAUPOBAHUS U T.A. TAK, HONpPUMEP, AAS CMEeLUAAUCTA MO NPEeAOTBPALLEHUIO SKOAOIrMYECKUX
KATACTPO®D MAU CNELUUAAUCTA MO 6€30MNACHOCTU B HOHOUHAYCTPUU BODKHO YMEHUEe MOAEAUPOBATb
Ype3Bbl4OMNHbIE CUTYALUN, MOKCUMOABHO NMPUBAMKEHHbIE K PEAABHOCTU, NPOCUYNTLIBATL BCE BO3MOXXHbIE
NMOCAEACTBUS N HOXOAUTb 3P PEKTUBHbIE METOABI X AMKBUAOLUN. TPOpPaby-BOTYEPY AAS OLLEHKU XOAQ
CTPOUTEALCTBA U €ro KOPPEKTUPOBKU MOTPEOYIOTCS CUCTEMbI PACNO3HABAHUS 0O6pa30oB. MpoeKkTu-
POBLLUKY MHTEPMOACAABHBIX TPOHCMOPTHbIX Y3AOB NMPUrOAUTCS YMEHME BU3YAAUIUPOBATH CBOU PELLUEHNS B
crepeodpopmare. Bce 3t KoMneTeHUUm LWWKOAbHUKM MOAYYAT B AR/VR KBAHTYME 1 CMOTYT MPUMEHUTb UX B
AIOOON UHAYCTPUN — OT CO3ACHUS UTP AO MOAEAUPOBAHUSA CTOHLMUM 3GMKHYTOFO LIMKAG HA Mapce!
Y4YeHUKMU Y3HAIOT, KOKOBO 3TO ObiTb CO3AOTEAEM COOGCTBEHHbIX MUPOB, MOMMYT BO3MOXXHOCTU U HAYYOTCS
pabotarb ¢ 060pYAOBAHUEM U3 GYTYPOAOTUYECKUX GUABMOB, CO3ACAYT CBOM NPOTOTUNLI VR LUAEMOB 1
MOMMYT, YTO ByAyLLEe YXKe HACTYMNUAO.

> BXOAHbIE KOMMNETEHLUMW

1. CNnoCcoBHOCTb K CUCTEMHOMY MBILLAEHUIO, BAOAEHME HECKOABKVMM $13bIKAMM MPOrPAMMUPOBAHKS (Lua, C++), onbIT
paboTbl B 3D peapakTopax (Autodesk 3D max, Blender)

2. HoBbIK paBOThI B KOMAHAE W PABOTHI MO TMOKNM METOAOAOTSIM.

3. bbICcTPOs 06Yy4OEMOCTb. VIHALIMATUBHOCTb B OBYUYEHUM 1 OCBOEHWM HOBbIX TEXHOAOT A,

4. 3HOHWE QHIAMNCKOTO §13bIKA

TECTOBBIE KEMCbI €

TexHnyeckune Kencol

1. CAEAQTb HU3KOMOAUTOHOABHYKO 3D MOAEABL C MPOU3BOABHOW OHUMALIMEN, HO MPUMEPRE KOTOPOW Bbl OOBSICHUTE AETSIM
6030Bble MOHATUS 3D MOAESAVNPDOBOHMS.

MoAeAb AOAKHO COOTBETCTBOBATb ECTECTBEHHO-HAYYHOM TEMATUKE 1 UMETb OBPA30BATEABHYIO LIEHHOCTb B OTPbIBE OT
0BYYEHVIS1 OCHOBAM TPEXMEPHOIO MOAEAUPOBAHWISI.

2. DKCNOPTUPOBATL MOAEAL B bopMaT flox.




VR/AR

> CMUCOK HEOBXOAMMOW AUTEPATYPbI

3D MoAEAVPOBAHME:

1. Onbra Munosckas:: 3ds Max 2016. AVM3AVH MHTEPBLEPOB U
apxutekTypsbl.—Mutep, 2016.-368 c. ISBN: 978-5-496-02001-5

2. Tumodpees C. 3dsMax2014. BXB-lMetepbypr, 2014. — 512.

3. KeannnMappaok. Autodesk 3ds Max 2013. BUBAMSI MOAB3OBATEAS
Autodesk 3ds Max 2013 Bible. — M.: «Ananektmkar, 2013. — 816
c.—ISBN978-5-8459-1817-8.

4, N\tobon ppyron y4ebHnK o paboTe B NPOrpaAMMOX AAS
TPEXMEPHOTO MOAEAMPOBAHMS (3D Max, Blender, SketchUp n
AP

MporpamMmmmpoBaHMe Ha s13bike LUA:

5. Pobepro Nepysaanmmcku. [porpamMmMmnpoBaHme HA s13bike Lua.
— 3-e m3a. — AMK, 2014. — ISBN 9785940747673, (OPUTMHAOA:
Roberto lerusalimschy. Programming in Lua. — 3-nd ed. — 2012.
—ISBN 9788590379850.)

6.Luab.3Reference Manual

http://www.lua.org/manual/5.3/

7. CnpaBOYHOE PYKOBOACTBO MO $13blky Lua 5.1 (BKAKOYQAS
AOMOAHUTEABHBIE BUOAMOTEKM, UCMOAB3YEMbBIE MPW PABOoTE C
MediaWiki)
https://www.mediawiki.org/wiki/Extension:Scribunto/Lua_refer
ence_manual/ru

AtoBble APYre NCTOYHUKN MHPOPMALMM MO CKPUMNTOBOMY S13bIKY
NPOrPAMMMPOBAHKS LUA FNporpaMMmnpoBaHMe Ha g13blke C++:

8. ([TPOrPAMMVIPOBAHWE: nprHUMMBI M MPAKTUKA UCMOAB30BA-
HUS C++ (ansd C++11 n C++14)», beapHe CrpaycTpyn, 2-e
n3aaHve, 1328 cp., ISBN 978-5-8459-1949-6, «BUIABSIMC», 2016

9. «5I3bIK NPOrPAMMMPOBAHUST C++. CrneUMaAbHOE U3ACHMEY,
beapHe Crpayctpyn 1136 c1p.. ISBN: 978-5-9518-0425-9,
M3paTtenbcTBo: brHom, 2011 T.

KomMmbloTEPHOE 3peHme:

10. NotanoB A.C. MaaawwmH P.O. CucteMbl KOMMbIOTEPHOTO 3pe-
HUS:

Y4yebHO-MeToANYECKOE NOCOBUE MO AQBGOPATOPHOMY MPAKTUKY-
my. 2012, http://e.lanbook.com/

11, Wanvpo A. CtokmaH Ax. KomnbtotepHoe 3peHune, 2013,
http://e.lanbook.com/

12.http://graphics.cs.msu.ru.

AaBoPATOPWISI KOMMBIOTEPHOM FIPAPUKIM 1 MYABTUMEANT. MITY

PeAeBaHTHble OTYETbl UICCAEAOBATEALCKMX KOMMAHUM: Gartner,
Juniper Research, NPD Group, McKinsey & Company, Digi-
Capital, ABI Research, eMarketer, ACNielsen company 1 np.
(NOSIBASIKOTCS1 A3 B KBAPTOAA/MOAFOAQ/FOA)

NMPEANPUATUASA AAS NOBbLILLEHNS KBAAUOPUKALIMA NEAATOTOB KBAHTOPUYMA <

NHCTUTYT NCUXOAOTUM POCCUNCKON AKAAEMUN OBPA30BAHMS, POCCUMNCKAS TOCYAQPCTBEHHAST AKAAEMUS
WUHTEAAEKTYAAbHOM COBCTBEHHOCTU, Brubanoteka PeaepaAbHOrO MHCTUTYTA MPOMBILLAEHHOM COBCTBEHHOCTU,
MyBAMYHAOS HOYYHO-TEXHNYECKAS BUbAnoTeka. BAHX, TNoAntexHndyeckum mysein, Mysen cBgasu, VIHHONApPK, 3BpuKa
napk My3sei KOCMOHABTUKM, My3en UCTOPUU XKEAE3HO AP OXHOM TEXHUKIM, My3en AHMMALLMK, VICTOpUYECKNA My3EN.
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> COPEBHOBAHUA, OAMMITNAADI, KOHKYPCbI

KoHKypC «YyeHble ByAyLLero», BAATUNCKUN NHXEHEPHBIM KOHKYPC, BCepoCCUmMCcKMn KOHKYPC HAYYHbIX PABOT
LUKOABHUKOB "HKOHMOP", TPUBOAXKCKNM HAYYHO-UHXKEHEPHBbIN KOHKYpPC RostSef (POCT), Intel ISEF, KoHdepeHums
LWIKOABHVKOB MO MNPOrpaMMUPOBAHMIO SIHAEKC, Google Science Fair, BCEPOCCUNCKNIA KOHKYPC  HAYYHO-
MHHOBALMOHHBIX MPOEKTOB AAS CTOPLUEKAQCCHKMKOB, MeXAYHAPOAHAS OAUMANAAQ NO MHGopmaTuke «lOl»,
MeXKAyHOPOAHOS GUNYECKAST OAUMIUAAC «IphO».




VR/AR

> KapTta 06pa30BATE@AbHOIO HANMPOBAEHUS

AvHNa 0
[MpoxoanTCa BCerad BceMm 0653aTeAbHO

VR/AR

- MNoHsITMe «MOHO/CTEPEO», AKTMBHOE/MACCUBHOE CTEPEOD. ANUCTIAEVHBIE CUCTEMBI.

- BuptyanbHas peanbHOCTh: Oculus Rift 2 1 HTC Vive. MpuHUmnbl paboThbl.

- YCTPOWCTBA TPEKMHIA 1 B3AUMOAENCTBUS B VR: Leap Motion 1 Ap.KOHTPOAAEPSI.

- AKTYQABHOCTb TEXHOAOTUIN N NEPCMNEKTMBLI PA3BUTUS. MNPUMEREHWE B PA3ANYHBIX CHEPaX: MPOMBILLAEHHOCTb, MEAMLIMHA M NP.
- COBpEMEHHbIE TEXHOAOTUM TREKMHIA 1 PACMO3HABAHMSI OOBEKTOB HO 6A3€ KOMMBIOTEPHOTO 3PEHMS. AATOPUTMBI.

- OcHOBbI 3D MOAEAVPOBAHNS: MOAUTOHOABHOCTb, TEKCTYPbI, 7' MALWS], SKCMOPT B flox

AviHng 1
YKeAaTeAbHO BCSl, HO BO3MOXXHbI BAPWAHTbI

3D MmoAeAupOBaHME

- 3D MoAEAMPOBAHME

- Kareropum o6beKTOB, MX HO3HAYEHNE, YCTOHOBKA VX MAPAMETOOB 1 X MPE0BPA30BAHME
- MoaAndmkaTopbl O6BHEKTOB

- OCHOBbI CO3AQHWSI CMIACMHOB

- Co3paHME CAOXKHBIX OOBbEKTOB

- Matepuanbl, UX TUMbl 1 BUBAMOTEKN. HOBHOYEHNE MATEPUAAOB OOBEKTAMM

- Co3AQHME MHOTOKOMIMOHEHTHBIX MATEPUAAOB

- VICTOYHWKM CBETA, UX TUMbI

- AHUMAOLMS OOBEKTOB

- Busyaamnsaupsi cueHsl. Rendering. 9ddeKkTbl OKPY>)KAIOLLEN CPEeARI

AViHNg 2
YKeAaTeAbHO BCSl, HO BO3MOXKHbI BAPWAHTI

MpPOMBILLAEHHOCTb U UHXXEHepUs

-AR MHCTPYKTOP AAS1 OBYYEHWSI UICTTOAB3OBAHUIO
BbICOKOTEXHOAOTMYHOTO O6OPYAOBOHMSI.

- AR QCCUCTEHT AASl UICCAEAOBAHWSI KOMMYHUKALMI
B 3AQHUN

AR&VR n kocmoc

- BUpTYQABHbIN NMAQHETAPUIA.

- MOAEAPOBAHME CTAHLMM 3AMKHYTOTO LIKAQ
Ha Mapce




VR/AR

- Pabota B MHCTpYMeHTapum EV Toolbox, n3yyeHne ero OCHOBHbIX KOMMOHEHTOB.

- Co3paHME NPOEKTOB U3 FOTOBbIX MOAEAEN B EV Toolbox.

- PeaaktnpoBaHme rotoBbix CLEHApUEB AR KENCOB, OTPABOTKA MOAYYEHHbIX 3HOHUIA HA NMPAKTUKE.

- AR glasses: Epson Moverio BT-200, Vuzix M 100. TeCTMpoBAHME COBCTBEHHbBIX AR MPUAOXEHMIN HO OYKOX

- Npodeccum ByayLLETrO (AU3ANHEP BUPTYAABHBIX MUPOB, MEANO-XYAOXKHUK, XYAOXKHNK-MPOrPAMMUCT, AU3AVHEP
WHTEPOKTUBHBIX MHTEPPENCOB M NpP.)

MporpammuposaHue

CkpuntoBbIv s13blk LUA:

- [lepemeHHble, ONePATOPSI, BEIPCHKEHMS]

- BcnmomorareAbHast BubAMoTeKka, CTAOHAQPTHBIE
OUBANOTEKN U AP.

Paborta B EV Toolbox ver. Advanced

AR&VR u cepbesHbie Urpbl
- BUpTYQABHbIN MOAUTOH:
- Co3paHme penbeda, PACCTAHOBKA TEXHUKM,

MATEMATUYECKAS (BEPOSITHOCTHAS) MOAEAL YHEHUN.

Brayaamsauus B ctepeodopmare.

- CUMyASLMS PA3AMBA HEDTU (PEKA, 03ePO, MOPE),
OrPAHUNYEHME ero pacrnpocTpaHeHust. AAPH:
YCTOHOBKQA OrPCKAEHUI, PACCTOHOBKA CKUMEPOB
(yCT-B ANS1 COOPA HEPTU C MOBEPXHOCTMN BOADI)

AR B edutainment

- AHOAM3 PbIHKA U IOUCK AKTYAABHOTO MOAE3HOTO
TEXHOAOTNYECKOTO PELLEHUS

- Peanmsaums cob6ctBeHHbIX AR NPOEKTOB C
rOTOBbIMW/COBCTBEHHbBIMU PECYPCAMM U
HEAMHEVHBIMM CLIEHAPUSIMM

KomMmmepuuaAusaums v liopuanHecKmne acnekTbl
AEATeAbHOCTU

- [loncK 1 yCTpOnCTBO HO PABOTY: HOBbLIKA
HEOBXOANMBIE CMELIMAANCTY.

- Pa6ota ¢ T3, oLeHKa CTOMMOCTU NPOEKTA.

- PVIA 1 OCHOBBI POCCUIMCKOro 3aKOHOAQTEALCTBO
B 06AaCTM 3aLmThl PUA

- [oOHSTNE NCKAIOUYNTEABHOM Y HEUCKAKOYUTEABHOW
AVLLEH3MN

- ABTOPCKME MNPABA M 1X 3ALLMTC




AONOAHUTEABHbBIE YCAYTU

AONOAHUTEABbHbIE YCAYTU AETCKUX TEXHOMAPKOB «KBAHTOPUYM?»

MporpaMMa AOTTIOAHUTEABHO-COMYTCTBYIOLLIMX YCAYT ASTCKUX TEXHOMOPKOB OOYCAOBASHA TEM,
YTO SIBASIETCS OBEecneyeHnemM 6oAee BbICOKOTO YPOBHS MOMYASPU3ALIM HOYYHO-TEXHUYECKOrO
TBOPYECTBA.

Bce BUABLI AOMOAHUTEABHbBIX YCAYT pO3pO6OTbIBOFOTC§I MHAMBUAYOABHO MOA KODKABIM AETCKIN
TEXHOMNAPK.

K OCHOBHbLIM BUAOM KOMMepPYeCKUX AOMOAHNTEABHbIX YCAYT OTHOCSITCYI:

MGCTep-KI\GCCbI M BOPKLUOMNbI, AKLEHTNPOOBAHHbIE HO AVNHAMMNYECKOW cbopme MOAQYM 3HAHUMN
N KOAAEKTVBHOM B3AVMOAEVICTBAN.

MNpoBeAeHMe CeMUHAPOB, BbICTABOK, KOHPEpEeHUUn C MNpUrAaLLEHNEM N3BECTHLIX YYEHbIX,
yCMeLUHbIX B3HECMEHOB, CTYAEHTOB, MPEACTOBUTEAEN KPYTHENLLMX KOPMOPALMN.

TeCcTMpOBOHME AeTen U MOAPOCTKOB AASI BOBMOXXHOCTU Y3HATb CMIOCOBHOCTN, BO3MOXHOCTH,
TOAQHTBI M NOTPEBHOCT B SMOLIMOHAABHOM I AMMHOCTHOM Chepax.

KuHotearp 3D, 5D AAS TPAQHCASILMM W TRYMNMOBOTO MPOCMOTPA, C MOCAEAYIOLWMM OBCYKAE-
HUEM HAYYHO-TTIOMYASIPHBIX AHUMOLMOHHDBIX, XYAOXECTBEHHBIX, AOKYMEHTAALHbBIX 1 HAYYHO-
MOMYASIOHbIX GUABMOB.

«)JXuBble Be6-KamMepbl» C TOAHCASILIMEN CAMbIX MHTEPECHBIX MECT NMAQHETHI SEMASI:
«KpacHas1 MAOLLIAAbL» BT. MOCKBA —BO3MOXXHO MOMPOCUTb ARY3EN NEPEAQTL MPUBET;)
«MKC»=BO3MOXHO MOCMOTPETH TEKYLLYO MUCCUIO KOCMOHCOBTOB.

«SOHO» = AN MPOCMOTPA COAHEYHOM KOPOHbI.

«AMYHACEH-CKOTT» — AHTAPKTUKA AHTAPKTNYECKASI CTOHLVSI U T.A.

BuptyaAbHOe O06y4YyeHue C MOMOLLBID OHAGMH-YPOKOB, A TAIKXKE C TMOAHbLIM MOrPY>XEHNEM B
BUPTYOABHYIO PEOABHOCTbD.

HGY‘-IHbIe LLHOY ANSI BMNEYATAEHUN, BAOXHOBEHMS U HOBbIX AOCTMMKEHUIN B yl-|e6e.

YyAO-NAPK MPOUPOAHBIX SIBAEHUIA TUTAHTCKOTrO PasMepda.
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> MpesunaeHT Poccumnckon Geaepaumm
BAaamMmup BAaanmmnposud MNyTuH:

Mo caosam MpesmaeHta Poccurickon Geapepaumm B.B.MytnHa,
HALWQO CUCTEMA AOMOAHUTEABHOTO OBPC30BAHMST M BOCTIUTAHMS
AOAXHA OTBEYATb BbI3OBAM HOBOTO BpeMeHU. OAHON 13
NepBOOYEPEAHbIX HALMOHOABHLIX 30A04 MpeanaeHT PO BuanT B
peLeHun NPoBAEM, CBS3AHHBIX C KAYECTBOM AOMOAHUTEABHOTO
0B6PA30BAHMSI.

Pas3sntne cuctembl AOMOAHUTEABHOTO OBGPO30BAHWS AETEN
PACCMATPUBAETCS B KOHTEKCTE PeaAmn3aumm HauMOHAAbHOrO
npoekta "O6pa3oBaHME”, 06bsBAEHHOTO lMpesnaeHtom PO B.B.
MyTWUHBIM, LEAb KOTOPOrO — MOBLICUTL KAYECTBO XM3HW HOLINX

TOCXKACH, ACTb HOBBIA CTUMYA AAS PO3BUTUST HEAOBEYECKOTO KO-
MUTAAQ.

> AVpeKTop HanpaBAeHUs «COLMUAAbHBIE MPOEKTbI»
CeeTAQHO ButaabeBHa Yynwesa

- «CT1paHbl CHI, 6€3yCAOBHO, SIBASIKOTCS HALUMMU KAKOYEBBIMU MAPT-
HEPAMU. CeropHs AN PA3BUTUST HOLLMX MPOEKTOB Mbl BEICTPOMBAEM
OTHOLEHMS C Ka3axCTaHOM 1 beaopyccurein, Tam OHU ByAYT PEAAN3O-
BOHbI B CAEAYIOLLEM roay. Takoke «KBOHTOPUYMOM» 30MHTEPECOBAHBI
KOAAEMM 13 Yam n ctpaH BPUKC.»

> TeHepaAbHbI AMpekTop ACU
AHapen Cepreesny HUKUTUH:

- «HeoBX0AMMO CHATb HOPMATUBHBIE OTPAHUYEHUS U CO3AQTH
MHPPACTRYKTYPY AASI PA3BUTIS AETCKUX TEXHOMOPKOB, KOTOPLIE CTAHYT
BAXKHOW YOCTbIO BCEMN KAAPOBOWM MOAUTUKW CTPAHbI. Mbl pac-
CUATLIBAEM, YTO UMEHHO AETU U3 TEXHOMAPKOB BYAYT YHOCTBOBATH B
peaAm3aLmv HOLMOHOABHON TEXHOAOTUYECKOM MHULIMATUBbI».
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> NomowHuk MNpesnaeHta Poccuickon Peaepaunmn
AHApen Pamosuy beAoycoB:

- «Mbl NPEKPACHO MOHNMAEM, YTO €CTb LIeAbIN PSIA TBOPYECKNX
BUAOB AEATEABHOCTU, TAKNX KAK KOHCTPYUPOBAHME,
1306PETATEABCTBO, CMOPT BbICLLUMX AOCTVIKEHWI, KOTOPbIE MO3AHO
HOYMHAOTL B 17-18 AeT, Koraa pebeHoK nocTynaeTt B BY3. Aag Toro,
YTOObI PEBEHOK MOr cebsl NPOsIBUTL, HEOBXOAUMO CAEAQTH ABE
OYEeHb MPOCTbLIE BELIM: BO-MEPBbIX, HY>KHO 3AMHTEPECOBATL €rO,
AQTb BO3MOXXHOCTb MPOsIBUTE CEO6s1 eLle B LLKOABHOM BO3pACTe U,
BO-BTOPbIX, BCSl CUCTEMA AOMNOBPA3OBAHUS, KOTOPAS STUM
30HUMAETCS, AOAXKHQO ObiTb HALEAEHO HA MHTEPEeChl pebeHKa.
MpoeKT, KOTOPLIN CEFOAHS CTAPTYET, MO3BOATET OObE AUHNTL YCUANS
deAepaAbHOro LeHTpa, rockopnopauun, MnHucrtepcrisa
OBPO30BAHMS B CO3AQHUN CUCTEMbI, B KOTOPOW PebeHOoK byaeT
TACBHBIM AEVCTBYIOLLMM AULLOMD.

> MuHucTp 06pasoBanms 1 Hayku Poccuinckon Peaepaumm
AmMntpun Buktoposmy AMBAHOB

- «Ham npeacToOUT 0B6eCcneunTb «APYXEAIOOHYIO CpeAy» No
OTHOLLUEHMIO K HEFOCYAQPCTBEHHOMY CEKTOPY B TOM, YTO KACOeTcs
AVLLEH3VPOBAHUSI MPOMPAMM  AOMOAHUTEABHOFO O6PA30BAHMS, A
TAIOKE CO3AQTb AEMCTBEHHBIN MEXOHM3M MOAAEPKKU KOHKPETHBIX
KPYMHBIX MPOEKTOB PA3BUTUSI HEFOCYATPCTBEHHOTO AOMOAHUTEABHOTO
0BPA30BAHUM B pEMMOHAX Poccuimn»

> Avpep cTparernyeckom uimumuatmesi ACU
«HoBast MOAE@Ab CUCTEMBI AONOAHUTEABHOTO
06pPA30BAHNS AeTen»

MapuHa HukoaaesHa Pakosa:

- «OBPA30BATEAbHbIE MPOMPAMMbI, KOTOPbIE BYAYT PEAANZOBAHDI B
PAMKOX TEXHOMAPKOB, CO3AQIOTCSI B TECHOM CBSI3M C 3aMpOCaMm
KOHKPETHbIX TOCKOPMOPALWI, KPYMHBIX MPOMbILLIAEHHbIX
NPEANPUSITUN, A TAKKE HAYYHBIMU LKOACMU, UMEIOLMMAICS B
pernoHe. PakTMYeckn Mbl GYAEM MOAYHYATb 3AMPOC OT TAKUX MPEA-
NPUSTUIA HO TIOATOTOBKY OYAYLLEro CMELMAAUCTA C COOTBET-
CTBYIOLLMMU KOMMETEHLINSIMUY,
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