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IMosicHuTeBLHAA 3aIMCKA

BypHbiME Temnamu poOOTOTEXHUKA BOILIA B MUDP B cepeanne XX Beka. DTO ObLIO OJHO
U3 CaMbIX IIE€PENOBBIX, IMPECTUXKHBIX, JOPOrOCTOSLIMX HAIPABJIECHUN MAIIMHOCTPOCHHUS.
OcHOBOI1 pOOOTOTEXHUKH ObLIM TEXHUUYECKas (PU3UKA, FJIEKTPOHUKA, U3MEPUTENIbHAS TEXHUKA U
MHOTHE JIpyrue TEeXHUYECKHEe M HaydHble AUcUUIIMHBL. B Hauanme XXI Beka poOOTOTEXHUKA
SBJIIETCS OAHMM M3 NPUOPUTETHBIX HAIpaBJeHUN B cepe SKOHOMHMKH, MAIIMHOCTPOEHHUS,
3[paBOOXpPAHEHUs, BOEHHOI'O Ji€Ja M JPYrMX HalpaBICHUH JESITENBHOCTH UEJIOBEKA.
Crneunanuctel, o0afarone 3HaHUsIMHU B 3Toi 00nacT, BoctpedoBanbl. B Poccun cymecrsyer
Takasi Tmpo0JieMa: HeJoCTaTO4YHas O00ECIEeYeHHOCTh WH)KEHEPHBIMU KaJpaMu M HM3KHUH cTaryc
UHXeHepHoro oOpa3oBaHus. [lodTomMy HEOOXOIMMO BECTH MOMYJSPHU3ALUI0 Tpodeccuu
WH)XEHEPa, BEb UCIOJIb30BaHNE pOOOTOB B OBITY, HA TPOU3BOACTBE U TOJIe 0051 TpeOyeT, 4TOObI
MOJIb30BaTeNM 00J1alaii COBPEMEHHBIMU 3HAaHUSAMU B 00jacTH ympasiieHus podoramu. Kak
storo goctuub? C uvero HaumHath? lllkona — 3TO mepBas CTyNEHb, TJI€ MOXKHO 3aKJa/bIBaTh
HayaJIbHbl€ 3HAHUS U HABBIKM B 00JIACTM POOOTOTEXHUKH, NPUBUBATH MHTEPEC ydalIUXCA K
POOOTOTEXHUKE U ABTOMAaTU3UPOBAHHBIM CHCTEMaM.

Ha 6aze MOY Capaeckas COII B 2023-2024 y4. rr nmaHHas mporpamma Oyaer
peanu30BbIBATbCSA BIEPBbIC, JETU Pa3HbIX BO3PACTHBIX KaTeropuu OyayT oOydaThCsl B JIBYX
IpyIIax Ha CTapTOBOM YPOBHE.

APPLIED ROBOTICS - HoBoe moOKOJeHHE 00pa30oBaTeIbHOH pPOOOTOTEXHUKH,
MO3BOJIAOILEH M3ydyaTh €CTECTBEHHbIE HayKu (MH(OPMaTHKY, (GU3MUKY, XUMUIO, MATEMAaTUKY U
Ip.) @ TakXe TEXHOJOrMu (HaydyHO — TEXHHUYECKHE JIOCTUKEHHUS) B NPOLIECCE YBIIEKATEIbHBIX
MPaKTAYECKUX 3aHSATUM.

Ucnonb3oBanue koncrpykropa APPLIED ROBOTICS no3Bosnisier co3naTh YHUKAJIbHYIO
00pa3oBaTeIbHyI0 Cpely, KOTopas CIOCOOCTBYET Pa3BUTUIO MHKEHEPHOTO, KOHCTPYKTOPCKOIO
Mmbinienus. B mponecce pab6orst ¢ APPLIED ROBOTICS yuenuku npuoOGpeTaroT OIBIT
pelieHuss KaKk  THUIOBBIX, TaK M  HEMAOJOHHBIX 3aJad 1O  KOHCTPYMPOBAHHUIO,
porpaMMHpOBaHuI0, cOopy mgaHHbIX. Kpome Toro, pabora B KOMaHAE CHOCOOCTBYET
(OpMHUPOBAaHUIO YMEHUS B3aUMOICHCTBOBATh C COyYEHHKaMH, (popMyIHpoBaTh, aHATM3UPOBATb,
KPUTHUYECKH OLIEHUBATh, OTCTAaUBaTh CBOM MJeH. B coBMecTHON paboTe AeTH pa3BUBAIOT CBOU
UHIUBUIYaJIbHbIE TBOPUYECKHME CIIOCOOHOCTH, KOJUIEKTUBHO IIPEOJOJEBAIOT TBOPUECKHE
po0JIeMBbl, MOMYYarOT BaKHble (yHIaMEHTaJlbHbIE U TeXHHUYecKkue 3HaHus. OHM CTaHOBATCA
6onee KOMMYHUKAaOEIbHBIMH, Pa3BUBAIOT HABBIKM OpPraHU3AllMHM U MPOBEICHUS MCCIEIOBAHUMN,
4TO 0€3yCIIOBHO CMOCOOCTBYET UX yCIlleXaM B JlajbHEHIEM MIKOJIbHOM 00pa3oBaHUHU, B Oyay1eit
paborTe.

APPLIED ROBOTICS oGecneunBaer mpocToTy npu cOOpKe HadajlbHBIX MOAENEH, 4To
MO3BOJIIET YUEHUKaAM MOJYYUTh PE3ysbTaT B Ipeenax OJHOro Wid napsl ypokos. M npu s3Tom
BO3MOXXHOCTU B HM3MEHEHMM MOJIEIEH M MNpPOrpaMM — OYEHb IIMPOKUE, U TAKOW IOIXOJ
IIO3BOJISIET y4YalIUMCs YCJIOXKHATb MOZENIb M IPOrpaMmy, NPOSIBIATh CaMOCTOSITEIILHOCTH B
u3ydeHnr Tembl. IIporpammuoe obOecnedenne APPLIED ROBOTICS o6nagaer oueHb
LIIMPOKUMH BO3MOXHOCTSIMH, B YACTHOCTHU, IIO3BOJIIET BECTU pabOuyr0 TeTpaab U NPEICTaBISTh
CBOU IIPOEKTHI NMPsMO B cpeze nporpammuoro obecnedenuss APPLIED ROBOTICS

Heab: dopMupoBaHnne wuHTEpeca K TEXHUYECKHMM BHJAaM TBOPYECTBA, Pa3BUTHE
KOHCTPYKTHBHOTO MBIILICHHS CPEACTBAMH POOOTOTEXHUKH.

3agaum:

Obyuarowue:

- o3HakomuieHue ¢ kommiektoM APPLIED ROBOTICS

- O3HaKOMJICHHE C TPaKTUYECKUM OCBOEHHEM TEXHOJOTHMil MPOEKTUPOBAHMUS,
MO/IEJIMPOBAHUS U U3TrOTOBJICHUS MPOCTEHIINX TEXHUUYECKUX MOJIETIeH;

- IOJTy4Y€HU € HABBIKOB IMPOTPaMMHUPOBAHUS;

- pa3BUTHE HABBIKOB peElIeHNUs 0a30BbIX 3a/1a4 POOOTOTEXHUKHU.

Paszsusarowue:



- pa3BUTHE KOHCTPYKTOPCKUX HABHIKOB;

- pa3BUTHE JIOTHYECKOT O MBILIIECHUS;

- pa3BUTHE IPOCTPAHCTBEHHOTO0 BOOOPasKEHUSI.

Bocnumamenvnvie:

- BOCIIUTaHHE y JIeTell HHTepeca K TeXHUYECKUM BUIaM TBOPYECTBA;

- pa3BUTHE KOMMYHUKATHBHOW KOMIIETEHIINH: HABBIKOB COTPYIHUYECTBA B KOJICKTUBE,
MaJioii rpymie (B mape), yaactusi B 6ecene, 00CYKICHUU;

-pa3BUTHE  COLMAIBHO-TPYIOBOM  KOMIETEHIIMHU: BOCIIMUTaHUE  TPYIOIO0uS,
CaMOCTOSITEIbHOCTH, YMEHUS TOBOAUTH HA4aToe JIeJI0 A0 KOHIIA;

- (opmupoBaHue W pa3BUTHE HWHPOPMAIIMOHHONW KOMIIETEHIIMU: HABBIKOB pPabOTHI ¢
pa3sIUYHBIMA HCTOYHUKAMHM HMH(POpPMALMHM, YMEHHUS CaMOCTOSTEIbHO HCKaTh, H3BJIEKaThb H
OTOMpaTh HEOOXOIUMYIO JUIS PELIeHUsT YIeOHBIX 3a/1a4 HH(POPMALHUIO.

MeToabl 00yueHuUs.

1. Tlo3HaBaTe/ibHBINH (BOCHPHUITHE, OCMBICICHUE W 3alIOMHHAHHE Y4YallldMHCS HOBOTO
MaTepuana ¢ TMpUBIEYCHHEM HAOIIOJEHHS TOTOBBIX IPHUMEPOB, MOJAEIUPOBAHUS, HU3y4YEHUS
WUTIOCTPALUi, BOCIIPUATHS, aHAIU3a U 0000IEeHUs JeMOHCTPUPYEMbIX MaTEPUAJIOB);

2. MeToa NMpoeKTOB (IIpH YCBOGHHH U TBOPYECKOM NPUMEHEHWH HABBIKOB M YMEHHU B
rporecce pa3paboTKu COOCTBEHHBIX MOJIEIIEH )

3. CucremaTusupymomuii (6ecena mo Teme, COCTaBICHUE CUCTEMATH3UPYIOIIUX TAOJIHIL,
rpaduKoB, CXeM U T.1.)

4. KoHTpoabHbIii MeTOJ (IIpH BBIABICHUU KayecTBa YCBOCHMS 3HAHHI, HaBBIKOB U
YMEHHI U UX KOPPEKLIUS B IPOI[ECCE BHIMOIHEHUS TIPAKTHUECKUX 3aJaHU )

5. I'pynnoBasi pa6ora (MCIOJIL3yeTCs MPU COBMECTHOM COOpKE MOJENeH, a TakKe Mpu
pa3paboTKe MPOEKTOB)

OO0masi XxapakTepucTHKA NPOrpaMMbI:

OnHoii U3 BakHBIX MpoOsieM B Poccum sBisirorcs e€ HemocraTodHash 00€CIedEeHHOCTh
WH)KEHEPHBIMU KaJ[paMH M HM3KHH cTaTyc MH)XeHepHoro oOpaszoBanus. Celiyac HeoOXOAMMO
BECTH TOIMYJIIpU3anuio npodeccun uHxeHepa. IHTEHCHBHOE HCIOIb30BaHHE POOOTOB B OBITY,
Ha TIPOM3BOJCTBE W Toine 0os Tpedyer, YTOOBI MOJB30BATENIN O0JaJamd COBPEMEHHBIMHU
3HaHMSIMHU B OOJIaCTH YIpaBiIeHHs poOOTaMH, 4YTO TIO3BOJIUT pPa3BUBATh HOBBIE, YMHBIE,
Oe3omacHble ¥ Oosiee MPOABUHYThIE aBTOMATH3UpPOBaHHbIE cHCcTeMbl. HeoOXxoaumo mpuBUBaTh
MHTEpeC yJamuxcs K 001acTd poOOTOTEXHUKH U aBTOMATU3UPOBAHHBIX CUCTEM.

Takke naHHas mporpaMma JacT BO3MOXKHOCTh HIKOJILHUKAM 3aKpENUTh U MPUMEHUTh Ha
MPAaKTHKE TOJYYCHHbIE 3HAHHWS 10 TAaKUM JHCIUIIJIMHAM, KaK MaTeMaTHhka, (U3HKa,
uHbopMaTHKa, TeXHoJorus. Ha 3aHATHAX 1O TEXHUYECKOMY TBOPYECTBY Yydalluecs
COIPHUKACAIOTCS CO CMEXHBIMU 00pa30BaTeIbHBIMU 00JIACTAMHU. 3a CUET MCIOJIb30BaHUS 3araca
TEXHUYECKUX MOHITHI U ClleHUaJbHBIX TEPMHUHOB PACIIUPSIIOTCS KOMMYHUKATUBHBIE (QYHKIIHH
S3bIKA, YTITYOJIAI0TCS BO3MOXKHOCTH JIMHIBUCTUYECKOTO Pa3BUTHS 00y4arOLIerocs.

[Ipu o3HaKOMJIEHMH C TpaBWJIAMU BBIIOJIHEHUS TEXHUYECKUX U HKOHOMUYECKUX
pacyeToB IpHU HPOEKTUPOBAHUU YCTPOHCTB M NMPAKTUUECKOM HCIOJIB30BAHUU TE€X WJIM HMHBIX
TEXHUYECKUX PEHICHUN MIKOIbHUKH 3HAKOMSTCS ¢ OCOOCHHOCTSIMH MPAKTUYECKOT O MTPUMEHEHHUS
maTeMatuku. OcBauBasi MPUEMbI MPOCKTHUPOBAHUS M KOHCTPYUPOBAHUs, pedsiTa MpUOOpeTaroT
OTBIT CO3aHMSI PEATbHBIX U BUPTYaAIbHBIX JEMOHCTPAIIMOHHBIX MOJIEIICH.

[lonBenenne wuTOroB pabOThl MPOXOAUT B (QopMe OOIIECTBEHHON Npe3eHTaluu
(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(MEPEHITUS U T.1I.).

Jlis peanu3anuy NporpaMMbl UCHOJIB3YIOTCS 00pa3oBaTeIbHbIE KOHCTPYKTOPHI (HPMBI,
koHCcTpykTop APPLIED ROBOTICS. OH mnpencraBisier co0oii HaO0Op KOHCTPYKTHBHBIX
neraneil, MOo3BOJSIFOIIMX COOpaTh MHOTOYHCIICHHBIE BapUaHThl MEXaHH3MOB, HA0Op NATYHKOB,
JIBUTATEId M MHUKPOKOMITBIOTEp , KOTOPBIM ympaBisieT BCel MOCTPOCHHOW KOHCTpyKiue. C
koHcTpykTopoM APPLIED ROBOTICS naer nHeobxonumoe nporpaMMHoe o0ecredeHue.

Mecrto nporpammsbl «Po0oToTexHuka» B y4eOHOM IJIaHe HIKOJIbI.



PaGouas mporpamma kpyxkka «PoOGoroTexHuka» Ha mnpumepe miatdopmbel APPLIED

ROBOTICS cocrtaiena B coorBeTcTBUU ¢ yueOHbIM TiIanoM MOY Capaesckast COILL.

dopma peanuzanuu Kypca 1mo BIOOpY - KPYKOK.
OO6mmii 06beM yuebHOro BpeMenu 34 yaeOHbIX yaca (OJUH Yac B HEEJIIO).
Y4yeOHo-TeMaTHYeCKoe IVIAHUPOBAHHE

No HavmeHoBaHue pa3jiefioB U TEM Bcero yacos

1. BBenenue B poOOTOTEXHUKY 2

2. 3nakomcTBO ¢ poboramu APPLIED ROBOTICS 6

3. Hatunku APPLIED ROBOTICS u ux napamerpsl 4

4. OcHOBBI  IPOrPaMMHPOBAHHMS W  KOMIBIOTEPHOMH 10

JIOTUKH

S. [TpakTikym o c6opke poOOTH3UPOBAHHBIX CHCTEM 6

6. TBopueckue MpoeKTHbIE pAaOOTH U COPEBHOBAHUS 6
Bcero 34

[Inanupyemble pe3yabTaThl OCBOEHUS IPOrPaMMBbl IOIOJHUTEILHOIO 00pa30BaHUS
B xome wu3ydeHus nmporpamMMmbl  (OPMHUPYIOTCS U IOJIY4alOT  pa3BUTHE

MCTAIIPCAMCTHEIC PC3YJIbTAThl, TAKHMEC KaK:

YMEHHME CaMOCTOSATENIbHO IJIAHUPOBATh IYTU JOCTIDKEHMs Liesied, B TOM YHCIE
albTEPHATHBHbBIC, OCO3HAHHO BbIOMpaTh Haubosnee 3¢pdeKTUBHBIE CIIOCOOBI pELIEeHUS
yueOHBIX U [TO3HABaTEJIbHBIX 33/1a4;
YMEHHUE OLICHMBATh IPAaBUIBHOCTh BBINOJHEHUs Y4eOHOH 3amaud, COOCTBEHHBIE
BO3MOYKHOCTHU €€ PELICHMUS,
YMEHHE CO3/1aBaTh, IPUMEHATh U IPE0Opa30BbIBaTh 3HAKU M CUMBOJIbI, MOJEIIN U CXEMbI
JUIs peleHus] y4eOHbIX U MT03HaBaTeIbHBIX 3a/1a4;
BJIaJICHUE OCHOBAaMH CAMOKOHTPOJISl, CAMOOLIEHKH, IIPUHATHUS PEILIEHUI U OCYLECTBICHHUS
OCO3HAHHOT'0 BbIOOpa B y4eOHOM U MMO3HABATEIBHOM eI TeTbHOCTH;
YMEHHE OpPraHHU30BBIBATH y4eOHOE COTPYAHMYECTBO W COBMECTHYIO JESTEIbHOCTH C
YUUTEIEM MU CBEPCTHUKaMH; paboTaTh MHJIMBHUIYaJbHO M B TpYIIE; HAXOAUTH OOIee
pelieHrue M paspelmiaTb KOH(QUIMKTBI Ha OCHOBE COIJIaCOBAHMS IO3MLMH U ydera
MHTEPECOB; (OPMYIUPOBATH, APTYMEHTHPOBATH M OTCTAUBATh CBOE MHEHHE;
dbopmMupoBaHne M pa3BUTHE  KOMIIETEHTHOCTH B  O0JIACTH  MCIOJIB30BAHUS
UH(GOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHoiorui (ganee MKT-komneTeHnyn).

JIMYHOCTHBIE PE3YNILTAThI, TAKUE KaK:
(opMHUpOBaHNE OTBETCTBEHHOIO OTHOLIEHMS] K YYEHHIO, F'OTOBHOCTH M CIIOCOOHOCTH,
oOyyarommxcsd K CaMOpa3BUTHIO M CaM000pa30BaHMI0 Ha OCHOBE MOTHBALUMU K
OOy4eHHI0O M T[I03HAHMIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHHIO JajbHeilmeil
MH/IMBU/yaJIbHON TpaeKTOpUU 00pa30BaHus Ha Oa3e OPUEHTUPOBKU B MUpPE Mpod eccuii n
npoQecCuOoHaNbHBIX MPEANOYTEHUH, C YI€TOM YCTOHUUBBIX T03HABATEIbHBIX HHTEPECOB,
a TaKkKe Ha OCHOBE (HOPMUPOBAHMS YBAXKUTEJIBHOTO OTHOLIEHUS K TPYAY, Pa3BUTUS
OIbITA YYacTUs B COLUATIBbHO 3HAUMMOM TPYAE;
(dbopMHUpOBaHUE KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOIIEHUH M COTPYIHHUYECTBE CO
CBEPCTHUKAaMH, JETbMHM CTaplIEro M MJAJIIErO BO3pacTa, B3pOCIBIMM B IpoLecce
00pa30BaTeIbHOM, OOIIECTBEHHO MOJIC3HOU, YUeOHO-UCCIEI0BATEIbCKOM, TBOPUCCKOW H
JPYTUX BUJIOB J1€ATEIbHOCTH.

[IpenmeTHble pe3yabTaThl: (OPMUPOBAHHWE HABBIKOB W YMEHUH O€30macHOro Hu

1e1eco00pa3Horo MoBeieH s NpHu paboTe ¢ KOMIIBIOTEPHBIMU IIporpamMmamu U B IHTepHeTe.

B pe3yabTare n3yuyeHusi IPOrpaMMsbl yUaluecs 10JKHbI:

3HATH/MIOHUMAThH

1. poib 1 MecTO pOOOTOTEXHUKHU B KU3HU COBPEMEHHOT'0 OOIIECTBA;

2. OCHOBHBIE CBEJICHUE U3 UCTOPUU Pa3BUTUS POOOTOTEXHUKH B Poccun n mupe;



3. OCHOBHBIX IOHATUS POOOTOTEXHUKH, OCHOBHBIE TEXHHYECKME TEPMHUHBI,
CBSI3aHHBIE C IIpOI[eccaMU KOHCTPYUPOBAHUS U ITPOrpaMMUPOBaHUs POOOTOB;

4. mpaBuiia ¥ Mepbl 0€30MaCHOCTH MPU PabOTE C JIEKTPOUHCTPYMECHTAMU,

5. ob1iee yCTpOWCTBO U MPUHIUIIBI 1EHCTBUSI pOOOTOB;

6. OCHOBHBIE XapaKTEPHUCTUKU OCHOBHBIX KJIACCOB POOOTOB;

7. 00LIYI0 METOIUKY pacyeTa OCHOBHBIX KUHEMAaTHYECKUX CXEM;

8. TOpsANOK OTBICKAaHHWSA HEUCHPABHOCTEM B Ppa3IMYHBIX POOOTU3MPOBAHHBIX
CHCTEMax;

9. METOAMKY MPOBEPKHU pabOTOCIIOCOOHOCTH OTAEIbHBIX Y3JIOB U JeTalel;

10. OCHOBBI MOMYJIIPHBIX SI3BIKOB MPOrPAMMHPOBAHUS;

11. mpaBuia TEXHUKH O€30MacCHOCTH Mpu paboTe B KaOWHETE OCHAILEHHBIM
3JIEKTPOOOOPYIOBAHUEM;

12. OCHOBHBIE 3aKOHBI JIEKTPUUECKUX LI€TIEN, IpaBHuila OE30M1aCHOCTU MpH paboTe ¢
AIEKTPUYECKUMHU LIEMSIMH, OCHOBHBIE PaIM03JIEKTPOHHBIE KOMITIOHEHTHI;

13. onpeneneHus poOOTOTEXHUUYECKOI'O YCTPOWCTBa, HauboJiee pacHpOCTpaHEHHbIE
CUTYyalllH, B KOTOPBIX IPUMEHSIOTCS pOOOTHI;

14. uMeTh HpencTaBiICHUs] O NEPCHEKTUBAX Pa3BUTHS POOOTOTEXHHUKH, OCHOBHBIE
KOMIIOHEHThI IPOI'PAMMHBIX CPEL;

15. OCHOBHBIE MPHUHLMIIBI KOMIBIOTEPHOI'O YIPABJIEHUS, HA3HAYEHUE U NPUHIUIIBI
paboThl  LIBETOBOTrO,  YJBTPa3BYKOBOIO  JaT4MKA, JaTdMKa KacaHWs, Pas3IMYHBIX
UCIIOJHUTEIbHBIX YCTPOICTB;

16. pazauuHble COCOOBI MEepeaul MEXaHUYEeCKOro BO3/EHCTBUS, pa3IMyHble BUIbI
11accu, BUJbl M HA3HAUEHUE MEXaHUYECKHX 3aXBaTOB;

yMeTh

1. cobupats mpocteiimue moaenu ¢ ucnonb3zoBanuem APPLIED ROBOTICS;

2. caMOCTOATEIbHO MPOEKTUPOBATh U COOMPATH U3 TOTOBBIX J€TaJlell MAHUITYJIATOPbI
¥ poOOTOB PAa3IMYHOTO HA3HAUCHUS;

3. ucnonb30BaTh A nporpaMMmupoBanust MukpokomnsioTep APPLIED ROBOTICS
(mporpammupoBath Ha aucmiee APPLIED ROBOTICS)

4. BnajieTb OCHOBHBIMU HaBBIKAMH pabOThl B BU3YaJIbHOM Cpejie MpOorpaMMHUpPOBaHNUS,
IpOrpaMMHPOBATh COOpaHHbIE KOHCTPYKIIUU MO/ 3aJa4 HaYaIbHOTO YPOBHSI CJI0XKHOCTH;

5. pa3pabaThIBaTh M 3aNKCBHIBATH B BU3YAJILHOW Cpele MPOrpaMMHPOBAHHUS THIIOBBIE
ylpaBjeHHsI poOOTOM

6. TI0JB30BATHCSI KOMIIBIOTEPOM, MPOrPAaMMHBIMH MPOJYKTaMH, HEOOXOTUMBIMH IS
00y4eHus IporpaMMe;

7. nonbupaTh HEOOXOAMMbIC NAaTUYUKU M HCHOJHUTENbHBIE YCTPOMCTBA, COOMpPAThH
npocTeiine yCcTpoicTBa ¢ OJHUM MM HECKOJIbKUMM JaTYUKaMH, cOOMpaTh U OTIAKUBATh
KOHCTPYKLUHU 0a30BbIX pOOOTOB

8. mpaBWJILHO BBIOMPATh BUJI ITEpEIadil MEXaHUYECKOT0 BO3IEUCTBUS ISl PA3INYHBIX
TEXHUYECKUX CUTYyallHi, coOOMpaTh AEHCTBYIOLIME MOJIEIN POOOTOB, a TaKXKE UX OCHOBHBIE
Y3JIbl U CUCTEMBI

9. BeCTH MHIMBUAYaJIbHBIE U I'PYIIIOBBIE HCCIIEI0BATEIbCKHE PAOOTHI.

O0mme yyeOHbIe yMEHUS, HABBIKH M CIIOCO0OBI AeSITEJIbHOCTH

Ilo3naBaTenbHasi AEATEJIBHOCTH

Hcnonb3oBanue il  MNO3HAHMS  OKPYKAIOIIEr0O MHpa pa3IUYHBIX METO/IOB
(naOmroneHue, M3MEpPEHHE, OIBIT, SKCIEPUMEHT, MojenupoBaHue Hu 1p.). Onpenenenue
CTPYKTYpbI 00BEKTa MO3HAHUS, MOUCK U BBIACICHUE 3HAUUMBIX (DYHKIIMOHATIBHBIX CBS3EH U
OTHOILEHUI MEXJY YacTSIMM LIE€JIOr0. YMEHHE pa3leNaTh IMpOLIECCHl Ha JTalbl, 3BEHbS;
BBIJICJICHUE XapaKTEPHbBIX IPUYUHHO-CIIEICTBEHHBIX CBSI3EH.

Omnpenenenne aeKBaTHBIX CIIOCOOOB pellleHHs] y4eOHOM 3a7jau Ha OCHOBE 3a/IaHHbIX
anroputMoB. KoMOMHMpOBaHME H3BECTHBIX AITOPUTMOB JIEATEIbHOCTH B CUTYyallUsiX, He
IPEANoJaralX CTaHAapTHOE MPUMEHEHUE OJJTHOTO U3 HUX.



CpaBHeHHE, conocTaBlieHHe, KiaccuPUKaiys, paHKHUPOBAaHHE OOBEKTOB IO OJAHOMY
WIM HECKOJBbKUM IPENJIOKEHHBIM OCHOBAHUSM, KpPUTEpUSM. YMeHHE pas3iudarh (akT,
MHEHHeE, J0Ka3aTelIbCTBO, TUIIOTE3Y, AKCHOMY.

HccnenoBanue HECIOKHBIX MTPAKTUYECKUX CUTYALUH, BBIIBUKECHHUE MTPEANION0KEHUH,
NOHMMaHUE HEOOXOJUMOCTH UX MPOBEPKU Ha MpakTuke. Vcrnoiap30BaHUE MPAKTUYECKUX U
1a00paTOPHBIX pabOT, HECIOXKHBIX JKCIEPUMEHTOB IS JI0Ka3aTeIbCTBA BBIIBUTAEMBIX
IPEIONI0KEHHI; OMcaHue Pe3yIbTaTOB ITUX PaboT.

TBopueckoe pemieHHe y4eOHBIX M NMPAKTUYECKUX 3a/ad: YMEHHE MOTUBHPOBAHHO
OTKa3bIBaThCs OT 00paslia, UCKaTh OPUTHHAIBHBIE PEIIEHHUS; CAMOCTOSATEIbHOE BBIITOJHEHUE
pa3IMYHBIX TBOPUYECKUX PabOT; ydacTue B IPOEKTHON JAESTENbHOCTH.

NuHpopManinoHHO-KOMMYHHUKATHBHAA 1eATEJIbHOCTH

AnleKBaTHOE BOCIPUSATUE YCTHOW PEUYM M CIHOCOOHOCTH IepenaBaTh COJEpKaHUE
MPOCIYLUIaHHOTO TEKCTa B CXAaTOM WJIM Pa3BEPHYTOM BHJAE B COOTBETCTBUM C LIEIbIO
y4eOHOTO 3aJIaHMUs.

Oco3nanHoe Oeryioe yTeHHe TEKCTOB Pa3jMYHbIX CTHJEH M >KaHPOB, MPOBEACHHE
UH(GOPMAIIMOHHO-CMBICIIOBOTO aHajM3a TeKCTa. Vcrnonbp3oBaHUe Pa3IMYHBIX BHJIOB YTCHHS
(03HaKOMUTENBHOE, IPOCMOTPOBOE, TIOUCKOBOE U AP.).

BrnaneHre MOHOJIOTHYECKON U THAJIOTMYECKON pEeYbl0. YMEHUE BCTyNaTh B PEUEBOE
o0lleHre, y4acTBOBaTh B jauanore (MOHMMAaTh TOYKY 3pEHMsI coOecelHMKa, MpU3HaBaTh
npaBo Ha MHOoe MHeHue). Co3naHne MUChbMEHHBIX BBICKA3bIBAHMI, a/IEKBATHO MEPENarOIInX
OPOCIYIIaHHYI0 M TPOYUTAHHYI0 HWHGOpPMAIMIO C 3aJaHHOW CTEMEeHbI0 CBEPHYTOCTH
(xkpaTko, BbIOOpOYHO, MOdHO). CocTaBieHue MJaHa, TE3UCOB, KOHCIekTa. [IpuBeneHue
MIpUMEPOB, MOAOOP apryMeHToB, (hopMyiupoBaHUe BbIBOJOB. OTpakeHHE B YCTHOM WU
MUCbMEHHOH (hopMe pe3yIbTaTOB CBOEH e TENbHOCTH.

YMmenue mnepedpazupoBarh MBICHb (OOBACHITh «UHBIMH CJOBamMu»). Beibop u
UCIOJIb30BaHUE BBIPA3UTENHLHBIX CPENCTB S3bIKa M 3HAKOBBIX CHUCTEM (TEKCT, TaOmwHIla,
cxema, ayJJMOBH3yallbHBIN PS/I U JIP.) B COOTBETCTBUU C KOMMYHHKATHBHOM 3a1aueit, cepoit
U cUTyanuen OOIIeHHS.

Hcnonb3oBanue [JJsi peUIeHHs] I[O3HABATEIbHBIX W KOMMYHHUKATHBHBIX 3ajay
pa3MYHBIX UCTOYHUKOB HHGOpMAIMM, BKJIIOYas OSHUMKIONEIUH, cioBapu, VHTepHeT-
pecypchl U Ipyrue 0a3bl TaHHBIX.

PeduexkcnBHas 1eITEJILHOCTD

CamocrosTenbHass opraHu3anus y4eOHOM JesTedbHOCTH (ITOCTAaHOBKA  IIEJH,
IUIAHUPOBAHUE, OMNPENEICHUE ONTUMAJIbHOIO COOTHOIIEHUS LEIM U CPeAcTB U 1p.).
Branenne HaBbIKaMM KOHTpOJISI U OLIEHKM CBOEU JEATEIbHOCTH, YMEHHUEM HpEIBUAETbH
BO3MOXXHBIE TIOCIEICTBUS CBOMX JedcTBUM. [lomck M ycTpaHeHHe NPUYMH BO3HHMKIIMX
TpyaHocTel. OneHuBaHUE CBOMX YUEOHBIX JOCTH)KEHUH, TOBEACHUS, YePT CBOEH JTMYHOCTH,
CBOEro (M3MYECKOro M 3MOLMOHAJILHOro coctosiHus. Oco3HaHHOE omnpeseneHue chepsl
CBOMX MHTEPECOB U BO3MOXKHOCTEH. CoO01eHe HOPM TOBEEHUS B OKpYKalolel cpene,
IIPaBJI 37J0pPOBOI'0 00pa3a KU3HHU.

Brnagenue yMeHMSIMH COBMECTHOM J€ATEILHOCTH: COIVIACOBAHME U KOOPAHMHALIMS
JeSITeNbHOCTH C IPYTHMMH €€ y4YacTHHKaMH; OObEKTHBHOE OLIEHMBAaHHE CBOEr0 BKJAJa B
pelieHue o0MMX 3aJa4 KOJUIEKTHBA; Y4eT OCOOSHHOCTEH Pa3IMYHOr0 POJIEBOTO MOBEICHHS
(Juaep, MOAYMHEHHBIN U JIp.).

OneHuBaHue CBOEH J1€ATEILHOCTU C TOUKH 3PEHUSI HPABCTBEHHBIX, IIPABOBBIX HOPM,
ACTETUYECKUX IIeHHOCTeH. Vcnonb30BaHUE CBOMX MpaB U BBINOJIHEHUE CBOUX 00sS3aHHOCTEH
KaK rpaKIaHNHA, YieHa 001IecTBa M Y4eOHOTO KOJUICKTHBA.

CopepxaHue mporpamMmmsl.

1. BBenenue B poO0TOTEXHHKY (2 )

PoGotbl. Buapl poOoTtoB. 3HaueHue poOOTOB B KU3HU ueroBeka. OCHOBHbBIE
HamnpaBleHUs] MpUMEHeHHUsT poOoToB. VckyccTBeHHBIN HHTE/IEeKT. IlpaBuia paboThl C
KOHCTPYKTOPOM



VYnpaenenune poOoramu. Metoasl oOuienust ¢ podorom. CocTaB KOHCTPYKTOpa
APPLIED ROBOTICS. BusyanbHble A3bIKH IporpaMMupoBanusi. Ix ocHoBHOe Ha3HaueHUe
u Bo3MokHOcTH. Komanzawl ympasieHust poboramu. Cpena mporpaMMHUpOBaHHS MOAYJIS,
OCHOBHBIE OJIOKH.

2. 3nakomctBO ¢ podoramu APPLIED ROBOTICS. (6 u) IIpaBuia TeXHUKH
Oe3omacHocTd mpu paboTre ¢ pobdoTramMu-KOHCTpykTopamu. IlpaBuna oOpamieHus c
pobotamu. OCHOBHBIE MEXaHHYECKHE JeTajd KOHCTpyKTopa. VX Ha3BaHMe U
Ha3Ha4YeHHUE.

Monyns EV3. O630p, 3kpaH, KHOIIKH YIpaBIECHUS MOJYJIEM, HHIUKATOP COCTOSHUS,
MopThl. YcTaHOBKa Oartapeif, crmocoObl 3KOHOMHMM 53Hepruu. Bxmouenue monyns EV3.
3anuch NporpaMMbl U 3alyck ee Ha BbinojgHeHue. CepsoMoTopsl EV3, cpaBHEHHE MOTOPOB.
MoOmHOCT, MU TOYHOCTH MOTOpa. MeXaHMKa MEXaHU3MOB M MalllMH. Buabl coenuHeHuil U
rnepeaay U uX CBOMCTBA.

Co6opka pobotoB. COopka Momenu poOoTa Mo HMHCTpYyKIHMH. lIporpammupoBanue
IBUKEHUS BIEpeln Mo mpsMod Tpaekropuu. Pacuer umcima o000poTOB Kojeca aJist
IPOXOKJAEHUS 3alaHHOI'O PACCTOSIHUSL.

3. Hatuuku APPLIED ROBOTICS u ux napamerpsl. (4 1)

Jaruukun. Jlatuuk kacaHus. YcCTpoilcTBO natumka. [Ipaktukym. Pemenue 3agad Ha
JBUKEHUE C UCIIOJIb30BAaHUEM JaTUuHKa KacaHHUs.

Jatuuk 1Bera, peXUMbl palOTHl JaTyuMKa. PemieHue 3aaad Ha JBIKEHHE C
MCI0JIb30BaHUEM JIaTUMKA I[BETA.

VYnbpTpa3ByKkoBO#l natuuk. Penienue 3aa4 Ha ABUKEHUE C UCIIOIb30BAHUEM JaTUHKa
paccTosiHus.

I'upockonuyeckuit natuuk. MHppakpacHblil 1aTUMK, peKUM HPUOIMIKEHUS, PEXKUM
MasiKa.

[loakaroueHne 1aTYNKOB U MOTOPOB.

Wnrepdeiic momyns. [punoxenus monyns. [lpencraBieHue moprta. YmpaBieHHE
MOTOPOM.

[IpoBepounass pabora Ne 1 mo Teme «3HakomctBOo c pobortamu APPLIED
ROBOTICS».

4, OCHOBBI IPOTPaMMHU POBAHUS U KOMITbIOTEPHOM Joruku (10 1)

Cpena mnporpammupoBaHus Monayis. Co3laHue HporpamMMmbl. YjaajneHue OJOKOB.
Bomonnenue nporpaMMbl. CoXpaHEHUE U OTKPBITUE IPOTPaMMBI.

Cueruuk xacanuii. BerBnenue mo garyukaM. MeTosbl IPHHSITHS PEIICHUH POOOTOM.
Mozenu noBeeHus MpU pa3HoOOPa3HBIX CUTYAIHSX.

[Tporpammuoe obecneuenne EV3. Cpena LABVIEW. OcHoBHOe okHO. CBONCTBa 1
CTpyKTypa npoekTa. Penienue 3aga4 Ha JBUKEHUE B10Jb CTOPOH KBajapaTa. Mcrnonabs3oBanue
LUKJIOB [IPH PELIEHUH 3a]a4 Ha JABM)KECHUE.

[IporpaMMHble OJOKM M NaaUTphl MporpaMMmupoBaHus. CTpaHUIAa anmapaTHbIX
cpenctB. Penaktop koHTeHTa. MUHCTpYyMEHTHI. Y cTpaHeHne Henodaaok. Ilepesanyck moays.

Pemenue 3amau Ha aABmkeHWe 1o KpuBod. HeszaBucumoe ynpaBieHHE MOTOpPaMU.
[ToBopoT Ha 3agaHHOE YKCIo rpaaycoB. Pacuer yria noBopora.

Hcnonb3oBaHre HMXKHETO JAaTYMKA OCBEIIEHHOCTH. PelieHue 3aauy Ha JABUKEHHE C
OCTaHOBKOH Ha uepHOW nuHUU. PemieHue 3ajad Ha JABM)KEHUE BIOJb JuHUU. KanuOGpoBka
JaTYMKA OCBEIIECHHOCTH.

[IporpammupoBanue monynel. Pemenne 3aga4 Ha IPOXO0KIEHUE 10 TIOJIFO U3 KIIETOK.
CopeBHOBaHKE pOOOTOB Ha TECTOBOM ITOJIE.

5. [TpakTuky™m o cOopke poOOTU3MPOBAHHBIX CHCTEM (6 )

W3mepenne ocBemenHoctd. OmnpeneneHue 1BETOB. Pacrno3HaBaHHE —IIBETOB.
Hcnonb3oBanue KOHCTPYKTOpaA B KauecTBe UG POBOil 1abopaTopuu.

W3mepenue paccTossHuil 10 00bekTOB. CKaHMPOBAHHE MECTHOCTH.



Cuna. Ilneyo cunbl. Ilogbemusiit kpaH. CueTynk 000poToB. CKOPOCTh BpallleHUs
cepBoMoTOpa. MomHOCTh. YTipaBiieHHE POOOTOM C TOMOIIBIO BHEITHUX BO3ICHCTBUH.

Peakuus pobota Ha 3BYK, 11BET, kacanue. Taiimep.

JIBrkeHne 10 3aMKHYTOM TpaekTopuu. Pemenume 3agad Ha KpPUBOJMHEHWHOE
JBUKECHHUE.

KoncrpyupoBanue moneneil poOOTOB [ peIIeHUs 3a4ad C MCIOJIb30BaHHEM
HECKOJIbKMX pa3HbIX BUAOB JaTYMKOB. PemieHne 3amay Ha BBIXOA U3 JaOMpPUHTA.
OrpaHH4YEHHOE IBU)KEHHUE.

[TpoBepounas pabota Ne2 o Teme «Bubl JBUKEHUIH pOOOTOBY

6. TBOpYeckue MpoeKTHbIC PabOThI U copeBHOBaHUS (6 1)

[IpaBuna copeBHOBaHmMil. PabGora Haxm mnpoekTamu «JIBHKeHHE 1O 3aJaHHOMN
TpaekTopumn», «Kereiappunr». CopeBHOBaHHE pOOOTOB Ha TECTOBOM I10JIE.

KoncrpynpoBanue codctBeHHOI Mozenu podoTa. IIporpammupoBanne U UCIBITAaHUE
cooctBeHHOH Mojaenu poborta. [loaBenenune wutoroB paboThl ywamuxcs. I[loaroroBka
JIOKJIaJI0B, IPE3EHTALU, CTEHIOBBIX MAaTE€PUAJIOB JJIs1 HTOIrOBON KOH(pepeHnu. 3aBeplieHne
co3JaHMsl Mojiesielt poOOTOB JJIsl ©UTOIOBOM BBICTABKH.

@®opMbI OPraHu3anuu Y4eOHbIX 3aHATHI

J YPOK-KOHCYJIbTAIIHS;
. MPaKTUKYM;

J YPOK-TIPOEKT;

o YPOK MPOBEPKH U KOPPEKIIMH 3HAHUI U YMEHUH.
o BBICTABKA,

J COpPEBHOBAHMUE;

Pa3paboTka kaxJ10ro nmpoekra peanusyercs B (opMe BHIIOJHEHUS KOHCTPYUPOBAHUS
Y TIPOr PAMMHUPOBAHUS MO POOOTA ISl PEIICHHUS MTPEIIOKCHHOM 3a1a9u
VYuebHbli M1aH 7 Kiace

Ne Paznen/Tema 3anarus Koxa-Bo
4acoB
1. BBeaeHue B po0OTOTEXHUKY 2
1 PoGotsl. Buasl po6oToB. 3HaueHrne pOOOTOB B )KM3HHU UEJIOBEKA. 1
OCHOBHBIE HAIIPABIICHHSI TPUMEHEHHS POOOTOB.
2 ITpaBuna paboThl ¢ KOHCTPYKTOPOM 1
2. 3nakomctBO ¢ po6oramu APPLIED ROBOTICS 6
3 IIpaBuia TexHuku Oe3zomacHocTH mpu paboTe ¢ poboTramu- 1

KoHCTpyKTOopamu. IlpaBuina oGpamenus ¢ podoramu. OCHOBHbBIE
MEeXaHUYECKHUe IeTaId KOHCTPYKTOPA U MX Ha3HAYCHHE.

4 Monyns APPLIED ROBOTICS. OG630p, 53KpaH, KHOIKH 1
YIIpaBIICHHUS MOAYJIEM, HHIMKATOP COCTOSIHUS, MOPTHI. Y CTaHOBKA
Oarapeii, ciocoObl SKOHOMHUHU YHEPTHUH.

5-6 | Bxmouenune monynss APPLIED ROBOTICS. 3anuchk mporpamMmmsl 2
¥ 3aIlyCK €€ Ha BBITIOJHCHUE.
7-8 | Cepomoroper APPLIED ROBOTICS, cpaBHEeHHE MOTOpOB. 2

MoOIHOCTP M TOYHOCTH MOTOpAa. MexaHMKa MEXaHU3MOB U
MaluH. Buasl coearHenunil v nepeaad U UX CBOMCTBA

3. Jaruunku APPLIED ROBOTICS u ux napamMeTpsl 4

9 Jlatunk kacaHus. Y CTpOMCTBO JaTYUKA. 1

10 | [Ipaktukym. Pemenue 3amad Ha JABMXKEHHME C HCIIOJIb30BAaHUEM 1
JlaTYMKa KaCaHMUsI.

11 | Jlatyuk 1BeTa, peKUMBI pabOTHI JaT4yuKa. PernicHwe 3amad Ha 1

JBHKXCHUEC C UCIIOJIb30BAHUEM JaTUHUKa

12 | Ynerpa3BykoBoi natuuk. PemieHne 3amad Ha JABIDKEHHE C 1




‘ HCIIOJIb30BAHUEM JJaTUYMKA PACCTOSHUA

4. OcHOBBI IPOrPAMMHPOBAHHS U KOMIIbIOTEPHOM JIOTUKH 10
13- | IlogkmoyeHnue pgatdyukoB U MoTopoB. MHTepdelic momyns. 2
14 | [Ipunoxenuss ™onynsa. IlpencraBieHue mopra. YIpaBieHUe
MOTOPOM
15- | Cpena mnporpammupoBanus Moayis. Co3gaHue MNpPOrpaMMBbl. 2

16 | Ynanenue OsokoB. Breimomnenue mporpammbl. CoxpaHeHHE U
OTKPBITHE TTPOT PAMMBI

17- | Caeruuk kacanuii. BetBieHue no mardyukaM. MeToabl MPUHATHS 2

18 | pemenmii pobGoTtomM. Monenu MOBEAEHHUS MPH Pa3HOOOPA3HBIX
CHTYaIUsIX

19- | [Iporpammuoe obecneuenne EV3. Cpena LABVIEW. OcHoBHOE 2

20 | okHo. CBolicTBa M CTpPyKTypa IpoekTa. PemieHue 3amau Ha
JIBIDKEHHE BJIOJIb CTOPOH KBajapaTa. Vcronb3oBaHue IUKIIOB MPU
pElLlIeHNN 3a/1a4 Ha IBH)KEHHUE.

21- | IIporpamMmHBIe OJIOKM M MATUTPBI MporpaMMmupoBanus CTpaHula 2
22 | ammapatHbIX cpenctB  Pemaktop koHTeHTa. MHCTpyMEHTHI
Ycrpanenue Henosanok. [lepesanyck MmogyJis

(op]

5. IIpakTHKYM 10 cOOpKe POOOTH3HPOBAHHBIX CHCTEM

23- | U3mepenue ocrenieHHOCTH. OmnpeaeeHue BETOB. 2
24 | Pacno3naBanue nBeToB. M cnonb30BaHne KOHCTPYKTOPA B
KadecTBe NU(POBOH JabopaTopuu.

25- | U3mepenue paccTosiHHM 10 00beKTOB. CKaHUPOBAaHUE MECTH OCTH 2
26
27- | Cuna. IIneuo cunbl. [Togsemusblil kpan. CueTduk 000pOTOB. 2
28 | CxopocTb BpallleHUs CEpBOMOTOpA.

6. TBopuecKHe NPOEKTHbIE PA0OTHI H COPEBHOBAHUS 6
29 | «Keremppunry. [IpaBuiia copeBHOBAHMIA. 1
30- | CopeBHOBaHHE pPOOOTOB HAa TECTOBOM IOJE. 3a4eT BPEMEHU U 4
33 | konmuyectBa omubok. KoHcTpynpoBaHue coOCTBEHHOW MOpaenu

pobota
34 | [Ipe3eHTanuu U 3anmTa NpoekTa « Mol YHUKaJIbHBIA pOOOT» 1
NTOIro 34

CnHcok MCIO0JIb3yeMoii JTUTepaTypsbl

1. Koniocor 1. I'. I1epesiii mar B podoTorexHuky. [Ipaktukym ans 5-6 kmaccos\ JI. I'.
Komocos. — M.: BUHOM. JlaGopatopus 3uanuii, 2012 — 292 c.

2. JJabopaTopHbIe MPAKTUKYMBI T10 ITPOrpaMMHUPOBAHUIO [ DIEKTPOHHBIN pecypc]

http://www.edu.holit.ua/index.php?option=com_content&view=category&layout=blo
g&id=72&Itemid=159&lang=ru

3. Oo0pasoBarenpHas mporpamMma «BBemeHme B KOHCTpyHpOBaHHE pOOOTOB» U
rpadguyeckuii  A3BIK  MPOrpaMMUPOBaHUA  poOOTOB  [DIEKTpoHHBIH  pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

4. Tlpumepsl KOHCTPYKTOPOB U MPOrpaMM K HHUM [DIEKTPOHHBIA pecypc]| / Pexxum
nocryma: http://www.nxtprograms.com/index2.html

5. Tlporpammer st poborta [DaekTpoHHBIA pecype] / http://service.lego.com/en-
us/helptopics/?questionid=2655

6. YueOHUK 1O mporpaMMupoBaHuio poooToB (wiki) [DnekTpoHHBIH pecypc] /

7. Matepuaiisl caiiToB

http://www.prorobot.ru/lego.php

http://nau-ra.ru/catalog/robot

http://www.239.ru/robot



http://www.edu.holit.ua/index.php?option=com_content&view=category&layout=blog&id=72&Itemid=159&lang=ru
http://www.edu.holit.ua/index.php?option=com_content&view=category&layout=blog&id=72&Itemid=159&lang=ru
http://learning.9151394.ru/course/view.php?id=280#program_blocks
http://www.nxtprograms.com/index2.html
http://service.lego.com/en-us/helptopics/?questionid=2655
http://service.lego.com/en-us/helptopics/?questionid=2655
http://www.prorobot.ru/lego.php
http://nau-ra.ru/catalog/robot
http://www.239.ru/robot

http://www.russianrobotics.ru/actions/actions 92.html

http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-
poO0OTOTEXHHKA

http://www.slideshare.net/odezia/2014-39493928

http://www.slideshare.net/odezia/ss-40220681

http://www.slideshare.net/odezia/180914-39396539
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