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HOACHUTEJBHASA 3AIINCKA

Onucanue npeamMera, TUCHUIIMHBI KOTOPOMY NMOCBSIIIIEHA POrPaMMa

ConepxaHue TmpenMeTa TO3HAKOMUT JIETeM C OCHOBHBIMH 3aKOHaAMU
a’pOJAMHAMUKA W TPUHIIMIIAMHU JBMO)KCHHs JIeTaTelIbHBIX amnmnaparoB. PeOsita Ha
MPaKTUKE MPOU3BEAYT PACUEThl PJIEMEHTOB KOHCTPYKIIMU YCTPOMCTBA, HAUMHAS C
BO3JIYIIIHOTO 3Me€s M a’pocTaTa, 10 ymnpasisemoro kontepa. Ocoboe BHUMaHHUE B
Kypce yIesieTcsl OCHOBaM PyYHOTO MUJIOTHPOBAHUS KBAIPOKOIITEPA.

PackpbiTHe BeaylIUX Ueil, HA KOTOPBIX 0a3upyeTcs MporpamMma

Kypc ocHOBaH Ha Tpex OCHOBHBIX KOMIIOHEHTAX:

- aYPOAMHAMHKA U TUHAMHKA TIOJIETa;

- MOJIETUPOBAaHUE M KOHCTPYHUPOBAHUE JIE€TATEIBHBIX aIIapaToB;

- MMJIOTUPOBAHUE.

basupysch Ha 3HaHMSIX MaTEeMaTUKH, (HU3UKU, TEOPETUYECKON MEXaHUKH,
a’pOJMHAMUKA M TEOPUU PEAKTUBHBIX JBUTATEJECH, 3TOT Kypc oOecreunBaeT
OCBOCHHE MPHUHIIMIIOB MOJIETA PA3IUYHbBIX JIETATEIbHBIX alllapaToB.

Onucanue KJIOYEBBIX MOHATHI, KOTOPHLIMH ONEpPUpPYeT AaBTOP
NpOrpaMMBbl:

As3poounamuxa — HayKa O JBIDKEHHHM BO3JyXa M O MEXaHHUYECKOM
B3aMMOJICUCTBUH MEX]Ty BO3YIIHBIM TOTOKOM U 00TEKaeMBbIMH TEJIAMHU.

Boszoyxonnasanue — nepeMelieHne B BO3IyXe Ha JIETaTENbHBIX ammaparax
Jierde BO3yXa Wid THOPUIAHBIX.

Becnunommusie aguayuonHvle cucmemsvl — 3T0 KOMIUIEKC, BKIIOYAIOIINUN OJTHO
WJIH HECKOJIBKO OECIMIIOTHBIX BO3AYIIHBIX CY/IOB, @ TAK)KE Ha3eMHbBIE TEXHUIECKHUE
CpeIcTBa U 00OpYAOBaHWE HABUTAIMU M CBS3H, WUCIOJB3YEMBbIC IJI YIPaBICHUS
MIOJIETOM BO3IYIIHBIX CYJOB.

becnunomnwiii iemamenvuvii annapam, bJIA, BIIJIA; 6 pazeosophoti peuu
maxace 6ecnuIomHUK, Opox (om auell. drone «mpymeHwvy) — NeTaTENbHBIN armapaT
0e3 FKuIaxa Ha O0pTy.

Jlunamuxa nonema — 3T0 HayKa O IBU)KEHUU JIETATEJIbHBIX alllapaTos.

Jlemamenvnuuiii annapam (J1A) — oO1iee Ha3BaHUE YCTPOMCTBA (armapara) s
NoJIETOB B aTMOC(Epe MIH KOCMUYECKOM NMPOCTPAHCTBE.

Ilpunyun nonéma — TIOHATHE, ONPEIENAIONIEe KaTErOPUI0 OCHOBHBIX
(Gu3MYECKUX 3aKOHOB, KOTOpBIC MPHUHSTHI ISl OMUCAHUS JBWKCHUS 3a1aHHOTO
JeTaroliero 00beKTa B 3aJJaHHBIX YCIOBUAX MOJETA.

Tpaexmopus nonema — COBOKYITHOCTh TIIOCJIEIOBATEIbHBIX MOJIOKECHUN
BO3/YIITHOTO Cy/JHA B BO3YITHOM ITPOCTPAHCTBE BO BPEMsI BBHITTOJIHEHUS TIOJIETA.

HanpaBJjieHHOCTH IpOrpaMMbI

JlononHuTenbHas o6meo0pa3zoBaTenbHas oOuIepa3BUBAIOLIasl IpOorpaMma
«Du3uKa BO3MyXOIJIaBaHUS» UMEET TEXHUYECKYI0 HAIPABICHHOCTb.

YpoBeHb 0CBOCHMS IPOrPAMMBbI

VYpoBeHb OCBOEHHUS TPOrPaMMBbl — OA30BBIH.

AKTYaJIbHOCTH 00Pa30BaTe/JbHOI MPOrPaMMBbI

AKTyaJIbHOCTh JaHHOM MPOTPAMMBbI ONPEEISIETCS TEM, YTO B COBPEMEHHOM
€CTECTBO3HAHMM (U3MKA 3aHUMaeT JHAUPYIOIIUME TO3UIUH U  SBJISETCS



(GyHIaMEHTOM Hay4YHO-TEXHHUYECKOI0 Mporpecca. JTa Hayka B OOJbIIel Mepe, ueM
JAr00ast U3 €CTECTBEHHBIX HAyK, PACIIMpPUIIa TPAHULIBI YEJIOBEYECKOro o3HaHus. B
IIKOJILHOM Kypce (u3MKu 1o TeMe «Bo3ayxoriaBaHue» OTBOAUTCSA HEOOJbIIAs
4acTh ypoka. /laHHast TeMa NpUBJIEKAET BHUMAHUE IIKOJbHUKOB U MHTEPECHA JIJIs
U3YYEHUS.

[IporpaMmma Kypca HampasjieHa Ha pPa3BUTHUE CaMOCTOSITEIbBHOCTH B
IpUOOPETEHNN HOBBIX 3HAHUW W NPAKTHUECKUX YMEHUH B oOnactu (pusmkKw,
aCTPOHOMUU, HTHPOPMATHUKH, MATEMATHKHU.

B mpouecce peanuzanuy JaHHOW TPOrpaMMbl IPOUCXOJIUT OPUEHTALUS HA
BbIOOp ywammmucs mpodeccuii, BOCTpeOOBaHHBIX B COBPEMEHHOM OOIIECTBE U
CBS3aHHBIX C TOHMMAaHUEM CYTH JETATEIILHOIO Mpoliecca Tell.

IHeparornyeckasi nejiecoo0pa3sHoCTh 00pPa3oBaTeJIbHOM POrPAMMBbI

B pesynbrare o0OyuyeHUss 1O TMPEACTABICHHOW NPOrpaMMe ydalluecs
pacIIUpsT CBOU 3HAHUS B 00JIaCTH YCTPOMCTBA U c(hepbl IPUMEHEHUS JIETaTEIbHbBIX
anmnaparoB, IOJlydaT HAaBBIKA PELICHHsS 33Jad [0 JWHAMHUKE, WHKEHEPHOIO
MOJICJINPOBAHUS U KOHCTPYHPOBAHUS C HUCIIOIb30BaHHEM cTaHkoB UIIY, pydHoro
NUJIOTHPOBAHUS aIlllapaTOM M IPOTrPAMMHUPOBAHMS AJTOPUTMOB TPACKTOPHUU
nosieta. [lo 3aBepiieHnio Kypca y ydammuxcs Oyner chopMupoBaHa 0a3za 3HaHUH,
JOCTaTOYHAst Il ydacTuss B TNPOPWIBHBIX KOHKypcax M  OJIMMIIMAJax.
[TpuoOperenHbie B mpolecce OOy4eHMs] HaBBIKM CHOPMHUPYIOT Y yyaluxcs
(GbyHIaMEHT AJI1 HOJATOTOBKH K OJIMMITAAaM 110 UH(POpPMaTUKe. 3HAHUE COJEPIKAHMS
Kypca SBIS€TCA O00S3aTelIbHBIM JUIsl TPOJOJDKEHUST HW3Y4YEHHUs aJrOPUTMOB
IUIAaHUPOBAHUS T0JIeTa OECHUIIOTHOIO JIETAJBbHOTO ammapara ¢ MCHOJb30BaHUEM
KapTorpauyecKknx CepBUCOB, OPraHU3alMU ChEMKH M aHAJIM3a JAHHBIX B CTAPIINX
KJ1accax.

IIpakTHyeckasi 3HAYMMOCTH 00PA30BATEJIbHOM NPOrPAMMbI

[IpakTrueckass 3HAYUMOCTh NPOrPAMMBbI 3aKIIOYAETCS B  pead3alUU
IPAKTUKO-OPUEHTUPOBAHHOTO IOAX0/1a, KOTOPBIH CIIOCOOCTBYET MOJIYYEHUIO
NEPBUYHBIX 3HAHUI, yMEHUI U HABBIKOB B 00JIaCTH KOHCTPYHUPOBAHUS, YIIPABJICHUS
U IPOTpaMMHUPOBaHUS OECINUIIOTHBIX aBUAIIMOHHBIX CUCTEM.

IpuHuMNBLI 0TOOPA coepKaHUA 00PA30BaTEJIbHON POTPAMMBI.

[Tpuntunel oTO60pa copepkanus (0Opa3oBaTEIBHBIM MPOIIECC MOCTPOEH C
YU4E€TOM YHHUKaJIbHOCTH M HEMOBTOPUMOCTH Ka)XJ0ro peOeHKa W HampaBieH Ha
MaKCUMaJIbHOE Pa3BUTHE €r0 CIIOCOOHOCTEN):

— MPUHLMNI €JUHCTBA Pa3BUTHS, O0yUEHHUS U BOCIIUTAHUS;

— MPUHLNI CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH;

— MPUHLHI JOCTYITHOCTH;

— TMPUHIMI HATJIATHOCTH;

— MPUHLNI B3aUMOJCHCTBUS U COTPYITHUYECTBA;

— MPUHLNI KOMIUIEKCHOTO MOJIX0/1a;

— TMPUHIMI PUPOAOCOOOPA3HOCTH U KYJIbTYPOCOOOPa3HOCTH;

— NPUHLMI TyMaHU3Ma.

OT1anyurebHbIE 0COOEHHOCTH NTPOrPaAMMbI



[Iporpamma BriepBbIie peanusyercs s yuanuxcs (10-13 ner) u HanpasieHa
B IIEPBYIO OYepeAb Ha H3Y4YEHUE IPUHLHUIIOB BO3AYXOIUIABAHMS, HABBIKOB
VWHXCHEPHOIO MOJCIMPOBAHUSA W KOHCTPYMPOBAHMS JIETATEIbHBIX YCTPOMCTB,
IIPOTPAMMHUPOBAHMS U NWIOTUPOBAHMS KONTEpOB. Marepuan Kypca H3JIOKEH
JOTHYECKH IIOCJIEIOBATENIbHO € YYETOM ICUXO(U3HOIOTMUYECKUX BO3PACTHBIX
OCOOCHHOCTEM JeTell U CONPOBOXKIACTCS IMPAKTUYECKUMHU 3aHATUSMU C
IPUMEHEHUEM, KaK PYYHBIX HMHCTPYMEHTOB Uid OOpaOOTKM JepeBa, MeTaia,
IUIaCTHKA, TaK U CTaHKOB ¢ UIIY.

Ilesb 00pa3oBaTe/IbHON POrpPaMMbl

[lempro mporpamMMmel SIBISETCS Pa3BUTHE ITO3HABATEIBHOW JAESATEIBHOCTH
yYaIUXCsl, KOMIETEHTHBIX CIOCOOHOCTEH, YCTOMYMBOro HHTEepeca K «Dusuke
BO3JYXOIUIABAHMS» B MPOLECCE IMPHUBICUYCHHE BHUMAHHUS K  OTPACIIM:
CaMOJIETOCTPOCHHE, AaBHAMOJEIMPOBAHUE, KOCMHMYECKAasi W OJHEpPreTHdYecKas
OTpacib.

3agaun

Obpazosamenvhoie:

*  IIO3HAKOMHTH C UCTOPHUEN pa3BUTHS aBUALIUU;

« copMupoBaTh NpeacTaBIeHUE 00 OCHOBHBIX 3aKOHAX (PU3UKU
BO3/1yXOIUIaBaHUS U HAYYUTh IPUMEHSTh UX I pacdyeTa [apaMeTpoB Y3JI0B
JIETATEIBHOIO YCTPONCTBA;

«  00y4uTH METOJIaM U IIpUEMaM cOOpa U aHaJIu3a HHPOPMALIHH;

«  00y4YUTh NPOBEICHUIO UCCIEIOBAHUM, MPE3EHTALIMI 1 MEXIIPEIMETHOM
MO3WLMOHHON KOMMYHHKAIIUU;

«  00yuuTh paboTe Ha CHENHATU3UPOBAHHOM 00OPYI0OBAHUM, B TOM YHCJIC
ctanku ¢ UIIY u B nporpaMMHBIX cpefax sl MPOrpaMMHUPOBAHUS U NHKEHEPHOTO
MOJEIUPOBAHUS;

« copMupoBaTh KOMIETEHIIMH, O3BOJIAIONINE TPUMEHATh TEOPETUUECKHE
3HAHMS HA IPAKTHUKE B COOTBETCTBUM C COBPEMEHHBIM YPOBHEM pa3BUTHS
TEXHOJIOTUH,

« 00yuuTh 6a30BBIM JITOPUTMAM U OCHOBAM IMPOrPaMMHUPOBAHUS Ha S3bIKE
Python;

¢ aKTyaJU3UpOBATh 3HAHMS 110 MATEMATHUKE U C(HOPMUPOBATH HOBbIE 3HAHMUS
Y HABBIKM B DPEIICHHMM T'€OMETPUYECKHX 3aJad B JBYXMEPHOM M TPEXMEPHOMN
JlexapToBOM cucTeMe KOOPAUHAT;

Pa3zsusarowue:

¢ pa3BUTb KOMMYHHUKAaTHBHbIE KOMIIETEHIIMH B OOLLEHUN U COTPYIHUYECTBE
CO CBEPCTHUKAMHU U B3POCIBIMH B MPOIECCE 00pa30BaTEIbHON U COPEBHOBATENILHOMN
NEATEIbHOCTH;

« chopMHUpOBaTH UHTEPEC K OCHOBAM U300pETATENHCKON NEATEIBHOCTH;

*  CO3JaTh YCJIOBUS JUISl pa3BUTUSI KOHCTPYKTOPCKOI'O MBILIUICHHS;

+  pacUIMPUThH HABBIKM CAMOOOpPA30BaHMUsl HA OCHOBE MOTHBALIMHU K TO3HAHUIO
Y TBOPYECTBY;

* pa3BUTh  AJITOPUTMHYECKOE, MPOCTPAHCTBEHHOE M  KPUTHUYECKOE
MBIIIEHUE;

*  Pa3BHUTb HABBIKM NPOEKTHOW U UCCIIEI0BATEIBCKON AEATENBHOCTH.



Bocnumamenvnvie:

« chopMHUpOBATh YBAXXKHUTEIBHOE OTHOIIEHHE K COBMECTHOW MPOEKTHOM
paboTte, TOBapuIlllaM O KOMaHJE, BKJIAJy Ka)XJOro Y4YaCTHHUKA B JOCTHXKEHUU
o0I1Iei 1enu;

*  TPUBUTH MOHATHE OEPEKHOTO OTHOIICHUS K 000PYI0BAHUIO;

« copmupoBaTh 3HaHHUS B OOJACTH TEXHUKH O€30MaCHOCTH MpU padoTe
KOMITBIOTEPHON TEXHUKON M C MEXaHUYECKUMH YaCTAMHU JICTATEIbHBIX YCTPOIMCTB;

« chopMUpOBaTh MPOEKTHOE MUPOBO33PEHHUE U TBOPUECKOE MBIIIJICHHE;

¢ BOCIHTATh COOCTBEHHYIO MO3UIIMIO [0 OTHOIIEHUIO K JESITEIbHOCTH U
YMEHHUE COMOCTABIIATh €€ C APYTHMH MO3UIUSIMU B KOHCTPYKTUBHOM JHAJIOTE;

«  BOCIIUTATh KYyJIbTYpPy pabOTHl B KOMaH/IE.

* PpACKpBITb TBOPYECKHW TIOTEHIMA] IIKOJIBHUKOB C  JIAJIbHEUIIEH
OpHUEHTAIMEN HA YYaCTHE B COPEBHOBAHUSAX PA3HOTO YPOBHSI.

Ilcuxosoro-nexaroruvyeckue XapaKTepPUCTUKHU o0yuarouuxcs,
YUYACTBYIOIIMX B peajn3anuu 00pa3oBaTe/JbHOI NPOrpaMMbl.

[Iporpamma «®u3uka BO3MyXOIUIaBaHUS» TMpeTHA3HAUYCHA i JeTell B
Bo3pacte 12-16 net (7-9 xmaccer). I'pynma MoOXeT COCTOSITH M3 JIETCH OJHOTO
BO3pacTa WK ObITh Pa3HOBO3PACTHOM.

Uucnenuslil coctaB rpymi: 12-15 yenosek.

Oco0eHHoCTH Opranu3anuu 00pPa3oBaTeJbHOI0 MpoLecca

OTIUYUTENbHON 0COOCHHOCTHIO OPraHM3AIMK 00pa30BaTEIBHOIO IMpoliecca
SIBIISIETCSl TPUKJIAJHAsA HAMpPaBIECHHOCTh Kypca, KOTOpas peajn3yercs MO MOJEIH
KOHCTPYKTOPCKOTO O10pO, T/Ie KaXIblii peOCHOK yJacTBYET B CO3/IaHUN YCTPONUCTBA
WIM pellaeT 4YacTh KOMIUIEKCHOM 3aJaud: pacueT pa3MepoB DIEMEHTOB
KOHCTPYKIIMHU, MoJenupoBanue y3iaoB u ocHactku B CAD cpene, usroroienue
nerainei, o0paboTka u cOOpka, 3amycK U Jp.

®opMblI 00yUeHHS 10 00pa30BaTeIbHOI IPorpaMmme

[Ipu peanuzanuu TUCTAHIIMOHHOTO OOYYEHHS MEJaror MOXKET HCIOIb30BaTh
miaThopMbl JUisi OOMEHAa TEKCTOBBIMH COOOIIEHUSIMU U opranuzanuu  VolP
koH(pepenuuii, Haripumep, Chepym.

JuctanimoHHsid (opMaT MOXKET ObITh OPraHW30BaH B CJIy4yae BBEIICHUS
KapaHTUHHBIX MEP WJIU JJIUTEILHOTO OTCYTCTBUS YUaIIeTrocs Mo MpudruHe 00JIe3HH
(c cormacust pomguteneit). OOy4eHHE COMPOBOXKIACTCS BUICO 3AMUCAMH YPOKOB,
OTIOPHBIM KOHCIIEKTOM, CCBUIKAMH Ha oOpa3oBaTelbHBIE PECYpChl, TeCTaMU H
MPaKTUYCCKUMH 3aJaHUSAMU, TIPOBEPKA M IEMOHCTPAIIHS PEIICHUS KOTOPBIX MOXKET
ObITh peau30BaHa y4dWUTeNeM B OHJailH-popmare rpynnoBoil BujeocBssu. [lpu
ATOM IIEJIarory CIEAYET MPEIOKUTEL Takue (POPMBI pabOTHI M BUABI NCATEIHLHOCTH,
C KOTOPBIMHU peOCHOK MOXKET CITPABUTHCSI CAMOCTOATEIIHHO.

3aHATHS TPOXOJAAT B (opMe HMHTEPAKTUBHBIX MPOOJEMHBIX JICKIIHHA,
MPAKTUKYMOB, BOPKIIIOTIOB U CaMOCTOSITEJIBHBIX Pa0OT, Ha KOTOPHIX YyYaIluecs
MPUMEHSIOT TIOJTyYeHHbIC 3HaHUsI. KOHTPOIIb 3HaHMI OCYIIECTBISETCA HA KaXIOM
ypOKE€ B BHJE YCTHOTO OMNPOCa, WHTEPAKTUBHBIX TECTOB, MPAKTHUYECKUX U
CaMOCTOATEIBHBIX PadoT, pa3pad0TaHHBIX MO YPOBHSIM CJIIOKHOCTH B 3aBUCUMOCTH
OT CIIOCOOHOCTEH yJaruxcsi.



PabGoty Ha ypoke peKOMeHIyeTcs OpraHW30BbIBaTH B Tpymnmax mo 2-3
YeJIoBeKa C YETKUM paclpeielieHueM O0S3aHHOCTEH TO0JI KOHTPOJEM Iearora.
Kax b1l pebeHoK B rpyIie J0MKEH 0CO3HAaBaTh CBOIO POJIb U 3HAYMMOCTb.

B cBs3u ¢ Tem, 4To Bpems moJieTa yueOHOTO KBaJPOKONTEPA OrPaHUYEHO
HECKOJIbKUMH MHWHYTaMHU, [pPH MPOJOJDKUTEIIBHOCTH 3aHATHS B 2 4aca
PEKOMEHIYETCS HAYMHATh YPOK C TPAKTHUYECKOTO 3aKPEIJIEHUS HABBIKOB
yIpaBiieHHs] OECIUIOTHBIM JIETATENIbHBIM alnapaTroM, MOocie Yero 3apsbkaTh €ro B
TEYEHUU 3aHATHUS, U B KOHIE YPOKA IPUMEHATh HA MPAKTHKE HOBbIE 3HaHMs. J[axe
IIPU U3YUYEHUU pa3Jienia, He CBI3aHHOTO C MPAKTHKOM yIpaBICHHs KBAAPOKOIITEPOM,
CIIEIyeT YACNATh BpeMs (pOpMHUPOBAHUIO HABBIKOB I0JIETA, TAK KaK 3TO HEOOXOIUMO
JUTSl HIOATOTOBKH K TPO(HIIBHBIM COPEBHOBAHUSIM.

B nepBeie MecsAupl 00y4deHUS ME€JAaroroM IPOU3BOAMTCS aHAIU3 M
KOPPEKTUPOBKa 00pa30BaTEIbHOIO MaplIpyTa B 3aBUCUMOCTH OT CIOCOOHOCTEN
ydalmxcs.

Pesxkum 3aHATHH, IEPUOIUYHOCTD U NPOAOIKUTEIBHOCTD 3aHATHHI

OO61iee KOJIMYECTBO YacoB B rog — 72 yaca. [IpoloybKUTEeTbHOCTh 3aHSITHIMA
ucymcisieTcs: B akajgemudeckux yacax — 40 munyt. HepenbHas Harpyska Ha OJIHY
rpynny: 2 yaca. 3aHATHs IPOBOAATCS 1 pa3 B HEAEINIO MO 2 aKaJeMUYECKHX Jaca.

O0beM U cpok 0cBOeHHSI 00pa30BaTeJILHON MPOrpaMMbl

Cpox ocBoeHus porpaMmsel — 9 mecsnes. Ha noiaHoe ocBoeHue nmporpaMmmel
TpeOyercs 72 yaca, BKIIIOUask WHANBUAYAIbHBIE KOHCYJIbTAIIUH.

OcHoOBHBIE MeTO/IbI 00y4YeHHSA

JIns [OCTWMIKEHMsI TOCTABICHHOM LENH W peAM3alyd 3a1ad Ipeamera
UCIOJIB3YIOTCS CIIEYIOLNE METOAbl OOYUECHHUS:

a) METOJIbl HAYaJIBbHOTO YCBOEHHUS Y4eOHOI0 Marepuana:

— CJIOBECHBIN (00BACHEHUE, paccKkas, becena);

— HArJsaHbIN (TTOKa3, IEMOHCTpaIus, HabtoIeH e);

— MPAKTUYECKUH (YIPaKHEHUS BOCIIPOU3BOISIINAE U TBOPUYECKUE).

0) METObI 3aKPETUICHUS] U COBEPIIEHCTBOBAHUS TPUOOPETEHHBIX 3HAHUIA:

— NpoOJIEMHO-TTIOMCKOBBIN (yIpakHEHHsI 10 00pa3ily, KOMMEHTUPOBAHHbIE,
BapUATUBHEIC);

— MPAKTUYECKUE padOTHI.

Ilnanupyembie pe3yJibTaThI

MeranpeamerHsbie:

¢ CMOTYT HCHOJb30BaTh KOMMYHHUKAI[MOHHbIE TEXHOJOTMM B Yyuyebe u
MOBCEIHEBHON KW3HH, (HOPMYIUPOBATh, apryMEHTUPOBATh W OTCTAMBATh CBOE
MHEHUE;

* CMOT'YT HaxXOJUTh AJIbTEPHATUBHBIC PELICHUS MOCTABICHHOW MPOOIEMBI,
COOTHOCHUTH CBOU JCUCTBUS C IIJIAHUPYEMBIMU pe3yJIbTaTaMU, KOPPEKTUPOBATh UX B
COOTBETCTBUM C HW3MEHSIOIIMMUCA YCIOBUSIMH, OLEHUBATH MPaBUIBLHOCTb
BBITIOJTHEHUS MPUKJIAJAHBIX 3a/1a4;

« OyIyT IEMOHCTPUPOBATH PE3YJIbTaThl COBMECTHOM MCCIENOBATEIBCKON U
IIPOEKTHOU JAEATEIIBHOCTH.

IIpeaMeTHbIE:



bynyt 3Hath:

* YYEHBIX U KOHCTPYKTOPOB Poccuu, ux BKIIaJ B pa3BUTHE
BO3/1yXOIUIaBaHHUS;

* TIPUHIUIBI CO3JAaHUA MOTbEMHOU CHIIBI;

* (usmyeckre OCHOBBI U KOHCTPYKTOPCKHE PEIICHUS JeTaTeIbHbIX
anraparos;

+ HA3BaHUE U HA3HAUYEHUE Y3JI0B JIETATENIbHBIX aNapaToB;

* MPUHUUIIBI MHJIOTUPOBAHMS KONTEPA;

- ocHoBsl MogenupoBanus B CAD cpene;

- mpaBuia 0€30MaCHOCTH 10 PaboTe, Kak ¢ UHCTPYMEHTAaMU ISl pyYHOI
00paboTKHM MaTepuasoB, Tak U Ha cTankax ¢ YIIVY.

bynyr ymers:

 OMNpenensaTh CHIly ApXumena;

* HaxOJHWTb CUJIBL, JEHCTBYIOLIUE HA TEJIO;

« paboTaTh ¢ UHCTPYMEHTAMHU [0 00pabOTKe JepeBa, MeTalljia U IJIacTHUKa;

* pemarh 337a4d Ha pacyeT MOAbEMHON CHJIbI KPbLIA,

* CTaBUTh MPOCTHIE OIBITHI 10 UCCIETOBAHUIO (PUINUECKUX SBJICHUIN WU
(u3NYECKUX CBOMCTB TEJI C UCIOIb30BAaHUEM MPSMBIX U3MEPEHHUI;

« coOuparb YCTAaHOBKY U3 MPEJI0AKEHHOIO 000PYA0OBAHNUS;

« (opMHUPOBaTh KPUTEPHUU OLICHKU TEXHUUECKHUX PELICHU;

* OLEHUBATHh TEXHUYECKUE PEIICHHS M0 C(HOPMUPOBAHHBIM KPUTEPUSIM;

« MOJETHMPOBATH Y31kl NeTatensHoro anmnapara B CAD cpefe;

« M3TOTaBJIMBATH DJIEMEHTHI MOJESIIM Ha cTaHkax ¢ UIIY;

* MPOrpaMMHUPOBATh AITOPUTMBI JJI1 ABTOHOMHOTO MOJIETa KONTEPA 10
3aIaHHOM TPAEKTOPUH;

JIMYHOCTHBIE:

« Hay4darcs B3aMMOJEHCTBOBATb M COTPYJHUYATh CO CBEPCTHHKAaMU U
B3POCIIBLIMU B TIpoIiecce oOpa3oBaTeIbHOM, IPOCKTHOW M COPEBHOBATEIBLHOM
NEATEIbHOCTH;

« Hay4darcs yBa)kaTb MHEHHUE TOBApHUIIEH IMPU COBMECTHOW padoTe HaT
IPOEKTaMU, [IEHUTh BKJIAJ] KaX/I0T0 YYaCTHHUKA B IOCTH)KEHUE OOIIEeH LeH.

MexaHu3M OLeHUBAHUS 00pa30BaTe/bHBIX Pe3yJIbTAaTOB

1. YpoBeHb TEOpETUUECKUX 3HAHUIA.

- Huskuiéi ypoBenb. OOywatouuiics 3HaeT (parMeHTapHO H3yUYEHHbIN
Matepuan. M3noxxeHwe Marepuana COUBYMBOE, TpeOYIOllee KOPPEKTUPOBKU
HABOSIIMMHU BOIPOCAMHU.

- Cpeanuit ypoBeHb. OOydaronuiics 3HaeT U3yUYCHHBIM MaTepuai, HO s
MOJIHOTO PACKPBITUS TEMbI TPEOYIOTCS JOMOJHUTENbHBIE BOITPOCHI.

- Boicokuii ypoBeHb. OOyyaromuiics 3HaeT U3y4eHHbIA MaTepuan. Moxer
JaTh JIOTMYECKU BBIIEPKAHHBIN OTBET, JEMOHCTPUPYIOLIMI IMOJHOE BIIAJICHHUE
MaTepHaJIOM.

2. YpoBeHb IPaKTUYECKUX HABBIKOB U YMEHUM.

PaboTa ¢ o6opynoBannem, TexHUKa 0€30MMaCHOCTH.

- Huskuit ypoBens. TpeOyeTcst KOHTPOJIb Tie1arora 3a BhIIOJHEHUEM MPaBUII
0 TEXHHUKE 0€30MaCHOCTH.



- Cpennuii ypoBeHb. Tpebyercst mepruogudecKoe HAIOMUHAHUE O TOM, Kak
paboTaTh ¢ 000py10BaHUEM.

- Bricokuit ypoBens. UeTko u 6e30macHo padboTaer ¢ 000pyJ0BaHUEM.

®opmMbl IOABEEHNS MTOTOB peajn3annu 00pa3oBaTeIbHOH NPOrPaMMbI

B pamMkax nporpamMMbl NpUMEHSIIOTCS ciienytonue GopMbl KOHTPOJIS
YCBOEGHUS MaTepHaa:

— TEKYILIUH KOHTPOJIb;

— UTOTOBBIA KOHTPOJIb.

Bo BpeMs TekyIero KOHTPOJIsE 00y4aronuecs BHITTOHSIOT IPAKTUICCKUE
paboThI U 3a71aHUs U3 pabouel TeTpaiu.

WToroBbiii KOHTPOJIb BKJIIOYAET B CeOsl BBHIMOJHEHHE HMTOrOBOTO TECTa,
KOTOPBIH TOJITBEPKAAET YCBOCHUE yUAlTUMUCS MaTepuaia mporpaMMal.

Opranu3anoHHO-NeJArOrn4ecKue yCJI0BUS peajaun3zanuu
o0pa3oBaTeJbHOM NMPOrPaMMBbI

Haydno-Meroaunueckoe oOecriedeHue peanu3alyy MporpaMMbl HalpaBiIeHO
Ha OO0ECIeYCHUE IMHUPOKOTO, MOCTOSHHOTO W YCTOWYMBOTO JOCTyINa IS BCEX
YYaCTHUKOB 00pa3oBaTEebHOTO Ipollecca K 000 uHbOpMaluu, CBSI3aHHOW ¢
peanu3anuell OO0IIepa3BUBAIOIICH MPOrpaMMBbl, IUIAHUPYEMBIMH PE3YJIbTATAMU,
Opranuzarmeil 00pa3oBaTEILHOTO MPOIECCca U YCIOBUSIMHU €T0 OCYIIECTBICHHS.

ConanbHO-TICUXOJIOTHYECKUE  YCIIOBUSL — peajn3aluid  00pa3oBaTeIbHON
pOrpamMMbl 00ECTIEYUBALOT:

— y4eT  cneuu(uKd  BO3PACTHOTO  MCUXO(MU3UYECKOTO  Pa3BUTHS
oOydJarommxcs;

— BapUaTUBHOCTh HaIpaBJIeHUN COTIPOBOXKICHUS Y4aCTHUKOB
00pa30BaTeNpHOTO TMporecca (COXpPaHEHHE W YKPEIUIEHUE TICHXOJIOTHYECKOTO
3I0POBBSI O0YUYAIOIITUXCS);

— ¢dopMUpOBaHUE IIEHHOCTH 3J0pOBbsi U 0O€30MacHOro o00pasza >KU3HU;
nuddepeHnranysa 1 MHIUBUAYaIU3alds 00yIeHUs; MOHUTOPUHT BO3MOYKHOCTEH M
CIIOCOOHOCTEM 00yJaroNInXcsl, BBISIBIICHUE U TIOJJIEPKKA OJAPEHHBIX JETeH, AeTei
C OrPAaHUYECHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI;

— (opMHUpOBaHNE KOMMYHUKATUBHBIX HABBIKOB B Pa3HOBO3PACTHOM Cpejie U
Cpelle CBEpCTHUKOB.

MaTtepuajJbHO-TEXHHYECKHE YCTOBHUS

Jnsg  peanuzanyi  TPOTPaMMBI  HEOOXOAMMO  HAJIM4YUE  CIETYFOIINX
TEXHUYECKUX CPEIICTB:

— TEPCOHAIBHBIN KOMITBIOTEP — 16 1IT.

— TPOEKTOD;

— TPUHTEP C BO3MOXKHOCTh YEPHO-0EJION WIIH IIBETHOM M€YaTH;

— MHCTPYMEHTHI JIJIs1 paOOTHI C ACPEBOM U METaJLIOM;

— cra”ok UIIY s ma3epHoy pe3ku

— 3D npunTep

— nporpammuoe obecnieuenne: CAD Kommac 3D, RDWorks, Inkscape,
Cura, naket oucubix mporpamm Microsoft Office

— MaTepuabl: KapTOH, KJIeH, peKu, BCIEHEHHbIN MEHOIIACT



— KOJIOHKH JIJIsl BOCIIPOU3BEACHUS ayIMOMaTepUaoB;

Opranmzainusi pabo4yero MpOCTpaHCTBA peOEHKAa OCYIIECTBISAETCS C
UCIIOJIb30BAaHUEM  3JI0pOBbecOeperaromux TexHojoruid. B xoxe 3aHatuii B
00s3aTEILHOM TOPSAKE MPOBOIUTCS (DU3KYJIbTIAY3bl, HANIPABICHHBIE HA CHSTHE
OOIIEro M JOKAJIBHOTO MBIIIEUHOTO HampsbkeHus. B comepxanue QU3KyIbTypHBIX
MUHYTOK BKJIIOYAIOTCS YIPA)XHEHUS HA CHATHE 3PUTEIBHOTO M CIYXOBOTO
HANpPSDKEHUS, HANpPSOHKEHUS MBI TYJIOBHINA W MEJIKUX MBI KUCTEH, Ha
BOCCTAHOBJICHHE YMCTBEHHON pabOTOCIIOCOOHOCTH.

Ka0unert, coorBercTBYIOIIMiA caHUTAPHBIM HOpMaM Canllum.

[IpocTpaHCcTBEHHO-TIpEIMETHASI cpefia (CTEH b, HArs AHbIE TOCOOUS U Ap. ).

Kaaposbie yc/10Bus peajiu3anuu nNporpamMmbl

[legaror  JOMOJIHUTENBHOTO  OOpa3oOBaHMs, PEAIM3YIOUUN  JTaHHYIO
IporpaMMmy, 10JKEH UMETh BbICIIee TPOPECCHOHAIBbHOE 00pa30BaHNE UITH CpPEIHEE
npodeccuoHanbHOE 00pa30BaHUE B 00J1aCTH, COOTBETCTBYIOIIEH MPOPUITIO KPYXKKa,
0e3 npeabsaBICHUS TPEOOBaHUH K CTaXy padOThI, JIMOO BhICIIEE MPOPECCUOHAIBHOE
oOpa3oBaHME WM cpelHee NPOPEeCCHOHATbHOE O0pa30BaHUE U JIONOJHUTEIIBHOE
npogeccuoHanbHOE 00pa3oBaHue Mo HanpaBiaeHU0 «OOpa3oBaHUE U NIE1arOTUKa
0e3 mpebsABICHUs TPEOOBAHUM K CTaXy pabOThI.

Kputepuu onieHKH 10CTHKEHUS IVIAHUPYEMBIX Pe3yJabTATOB

YpoBHU ocBOEHHS PesyabTat
NPOrpaMMBblI

Beicoknii  ypoBeHb | Yuamuecs NpOSBISAIOT BBICOKMM YPOBEHb HHTEpeECa K HM3y4aeMbIM

OCBOEHUS TEMaM, JAEMOHCTPUPYIOT OTJIMYHOE 3HAHUE MaTepuasa, BIAJLCIOT

MIPOrpaMMbl TEPMHUHOJIOTHEN U MOTYT IPAaBUIIBHO €€ UCIOJIb30BaTh MPH ONMHUCAHUN
PacCMOTPEHHBIX  TEXHMUYECKHX  pelIeHHd. Moryr rpamoTHO
(dhopMynpoBaTh COOCTBEHHBIE TEXHUYECKHE PEIICHUS U IpearaTh
obmnact ux npuMeHeHus. IToroselil Tect nokassiBaeT He MeHee 80%
MIPaBIJIbHBIX OTBETOB.

CpenHuili  ypoBeHb | Yyaluecs NpOsBISAIOT JOCTAaTOYHBINA YPOBEHb HHTEPECA K N3y4aeMbIM

OCBOEHUS T€MaM, JIEMOHCTPUPYIOT XOpollee 3HaHUE MarepHuaia, BIAJCIOT

IIPOrpaMMBbI TEPMHUHOJIOTMEN U B OCHOBHOM MOTYT €€ MCII0JIb30BaTh IIPU ONMCAHUN
PacCMOTPEHHBIX TEXHUYECKHX pelieHuil. Moryt ¢opMynupoBath
COOCTBEHHBIE TEXHUYECKHE pEIIeHUs ¢ HEOOJBIIMM KOJINYECTBOM
ommnbok. OOOCHOBaHME TEXHHYECKUMX pelleHu u  obmactu
NIPUMEHEHHUsI HE BCerja aprymeHtupoBaHo. HMrorosslii  Tect
MoKa3bIBaeT He MeHee 60% NpaBHIIbHBIX OTBETOB.

Huzkuit YpOBEHB | YUaluecss MposBIAIOT HEAOCTAaTOYHBIM YpPOBEHb HHTEpeca K

OCBOEHUS M3y4aeMbIM Te€MaM, JIEMOHCTPUPYIOT IUIOXO€ 3HaHHE MaTepuaia, B

IIPOrpaMMBbl HEJ0CTaTOYHOU Mepe BIa/ICIOT TEPMUHOJIOTUEN U HE BCEI/la MOTYT €€
WCIOJIb30BATh MPU OMHCAHUH PACCMOTPEHHBIX TEXHUYECKUX PELICHH.
He w™moryr o0OocHOBaTh TeXHHYECKHE pelleHus O0e3 OOJbIIoro
KOJMYECTBAa OIIMOOK M JOCTATOYHOIO KOJUYECTBA apryMEHTOB.
Wrorosslii TecT nokassiBaeT He MeHee 40% NMpaBUIIBHBIX OTBETOB.

MeToanueckoe odecnedeHme

OO0ecrieueHue

MpOrpaMMbl  MPEAYCMATPUBAET HAIMYHUE  CICIYIOIIUX

METOJUYECKUX BUJOB MPOTYKIUU:
— BJIEKTPOHHBIC YUYCOHHKHU;
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— BUJICOPOJIUKHU;
— UHGPOPMAIMOHHBIE MaTEepUaJIbl Ha CaliTe, MOCBAIIEHHOM JaHHOU
JOTIOTHUTEHHOU 00111€00pa30BaTEIHLHON MTPOTPaMMe;
— MYJIbTUMEIUUHBIC UHTEPAKTUBHBIC IOMAIIIHUE Pa0OThI, BbIJIaBAEMbIE
OOyYarOIIMMCS Ha KaXJI0M 3aHSITHH.
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COJIEP)KAHUE OBPA30BATEJBLHOM ITPOT'PAMMBI

BBenenue

Tembl 1-2: UcTtopus Bo3ayxomiaBanusi: or Ukapa 10 0ecnujJIOTHUKOB.
Beigarommecs aesitesi Bo3ayxomnjiasanus B Poccun.

Teopus: O630p kypca. UHCTpyKTaxk 1Mo TexHUKe Oe3ornacHocTH. Mcropus
pPa3BUTHUA BO3IyXOIJIaBaHUS.

Pa3znes 1. Bo3ayminble mapsl v Jupukadamn

Tembi: 3-12: Hcropusi pa3BUTHSI a3POCTATOB: BO3AYWIHBIN MmIap,
Aupuxadab, Mereo3oHd. IlonsTue cuibl. Cuiia TsKecTH. 3AaKOH BCEMHUPHOIO
TAroredus. IlinoTrHocTs BemecrBa. YTo Takoe AaBjieHHe W CHWJIA [aBJICHUS.
3akoH IHackanss.  ATMocdepHoe  aaBJIeHHe. 3akon  Apxumena.
BeiTankuBawias cuiia. IloagpbemHass cuiia. Bo3ayumHbslid map-MoHroJabgbep.
MogaenupoBanue y3/10B annapara. Bo3aymnsliii map-monroias@nep. Coopka u
3alyCK anmapara.

Teopus: AspoctaTsl 1 a3poHaBTHI. KiltoueBble MOMEHTHI B UICTOPUU OCBOCHHUS
Tpornocheps! u crpatochepsl. [TpunHIMI pabOTHl U YyCTPOMCTBO a’pocTaTa. 3aKOHBI
Herotona. ['paButanrionnas nocrosinHasi. CBo0o1HOE najieHue. 3aKOH BCEMUPHOTO
TaroteHus. EauHunmsl u3Mepenuss ooObema. BblUmMCiieHHE TUIOTHOCTH BEIECTBA.
BnusiHMe arperaTHOTO COCTOSIHUA BEIIECTBA HA €ro IJIOTHOCTh. J{aBiieHne TBepIbIX
ten. Jasnenue raza. CtpoeHue atrmocdepbl — BBICOTA CIOEB U TEMIEpATypa.
Jlerenga 06 Apxumene. Bec tena B xuakoctu. [[elicTBue *KUIKOCTH M Ta3a Ha
NOrpyk€HHOEe B HUX Teno. llnaBanme ten. BertankuBaromas cwia B rasax.
[Togbemuas cuna. Uarepdeiic Komnac 3D. Onepanuu: BblIaBIUBaHUS, BpallEHUS
U TIPOTITUBAHUS TIO TPACKTOPUH.

IIpaxmuxa: Pemienre 3aa4 Ha TPUMEHEHHUE 3aKOHA BCEMUPHOT'O TATOTEHUS,
BBIYMCJIEHUE CUJIbI TSKECTU. BhIunciieHne TaBieHus Ha pa3Hou BbicoTe. BemibiTre
U norpyxenue. Bzmer u naaenue. M3ydeHue TEXHUUYECKOM ITOKYMEHTAUUU I10
W3rOTOBJICHUIO ammapaTta (urenue ueprexeit). Coszmanue 3D-monenu kapkaca
ropeNiku a’pocrara u nedarb Ha 3D-mpunrtepe. Usrorosnenune kymnosa. Coopka
anmnapara. MHCTpyKTax Mo 3amyCKy BO3AYIIHOIO I1apa. 3almycK amnmapara.

Pa3znen 2. Bo3ayuHblie 3Men

Tembr 13-20: Bo3aymnbiii 3meii. Ilouemy BoO3aymIHBbIH 3Meil JieTaer.
3akon bepny/um. AspoauHamudeckasi cuwia. Iliockue BO3aylIHbIE 3MeEM:
«Monax», «Pycckuii 3Mei». [lapamror. Bo3aymnsiii 3meit «IlouTaabony.

Teopus: Victopust Bo3aymHoro 3mesi. OCOOCHHOCTH KOHCTPYKIIMHU, BUABI U
chepbl NPUMEHEHHUS BO3AYIIHBIX 3MeeB. CrocoObl CO3JaHusl MOJBEMHOM CHUIIBL.
[Ipumenenue 3akona bepHymm. AspommHamudeckas TpyoOa. LlenTp naBieHwus.
[Tpubop anemometp. M3ydeHne TEXHHMUECKOW MOKYMEHTAIMU IO HU3TOTOBJICHHUIO
BO3/YILITHOTO 3Mesl (YTeHHe 4yepTexeil). Buapl mapamroroB u chepbl MpUMEHEHUS.
Pacuer mnapamerpoB mnapamrora. M3ydeHne TEXHUYECKOHM MOKYMEHTALMHU IIO
W3FOTOBJICHUIO BO3AYILIHOTO 3Mesl (UTEHUE YEPTEKEN ).

HNHcTpyKTaX MO 3ayCKy BO3AYIIHOTO 3Mesl. 3alyCK BO3YIIHOIO 3Mest
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IIpakmuka: PeuieHne 3amady Ha pacyeT a’pOJAMHAMHYECKOW CHIIbI IpPH
3aJJaHHOM yrjie aTaku. V3roToBieHHE KpecTOBHHBI Al cOOpKM Kapkaca Ha 3D
OPUHTEpE, pacyeT Y3[A€4YKH M XBOCTOBOM uyacTH. M3roromneHue mnapaiirora.
HcneiTanue napanitota. M3rotToBiieHne MexaHu3Ma 3aMka Jijis cOpoca napamitora.

Paznen 3. Ilnanepnol

Tembr 21-28: Hcropusi BO3HUKHOBEHHSI IUIaHepa. YCTPOICTBO
CXeMaTHYeCKOi Mo/iesIu IuIaHepa. YroJ niianuposanus. [linanepsl «Cununay,
«/Apo3m». MoaenupoBanue ¥ M3roTOBJEHHE Y3JIOB almapara Ha JIa3epHOM
cranke ¢ UITY. Ilnanepsl «Cununay», «/Apo3m». O0Tsaxka mogean. Ilnanepsi
«Cunnnay», «Jpo3g». Coopka mogenu. Ilnanepnl «Cunnmar», «Apo3m».
UcnbiTaHue MoeJIn.

Teopus: Buapl nnanepos. Cepsl npuMeHeHus mianepoB. COpeBHOBaHUS MO
wiaHepHoMy criopry. [louemy u kak neraet manep. IlnannpoBanue. PaccranoBka
CWI. Y3JIbl KOHCTPYKIMHM IulaHepa. M3ydeHue TEeXHOJOTMYECKOM KapThl
U3rotoBiaeHust IutaHepa. IloxroroBka k mocTpoiike Moxaenu. WHrtepdeiic
nporpammbl RDWorks. MHCTpyKTax 110 3aIycKy IuiaHepa.

Ilpakmuxa: CocTaBleHUE 4YEPTEKEH HOCOBOM 4YacTH, JeTajed Kpblia
(HepBIOpHBI) M XBOCTOBOM yacTu tuanepa B Komnac 3D. Pe3ka neraneii Ha na3epHOM
cranke ¢ UIIY. O0TspKkKa KpbUIbEB M XBOCTOBOM yacTH mojenu 1uanepa. Coopka
Y3JI0B MOJENU. 3aIlyCK CO3/IaHHOM MOJIENU IU1aHepa. PerynupoBka Moaenu.

Pa3nen 4. bymepanr

Tembr 29-34: HcrTopusi BO3ZHUKHOBEHUSI OymMepaHroB. YCTPOHCTBO
oymepanra. Ilpunuun mnosera. J[anbHoOOWHBIN Oymepanr. H3roromJieHue
KOHTYpa Moae u. /[anbH000iHbII OymepaHr. Co3nanne npoguiisi Moesu.

Teopus: Vctopus BO3HUKHOBEHHUS OyMmepaHroB. Buubl OymepaHTOB.
VYerpoiictBo 6ymepanra. [lpunnun nonera Oymepanra. Msrorosienue OymepaHra
u3 Oymaru. Pexomenpamuu 1o 3amycky Oymepanra. M3yudeHue TeXHMUYECKOU
JTOoKyMeHTauu. MHCTpyKTax 1Mo 3amycKy 1aJibHOOOMHOTo OymMepaHra.

Ilpakmuka: TlonroroBka mia0joHa JyUIsl BRIPE3aHHUS Ha JIa3€pPHOM CTaHKE C
UITY B CAD Komnac 3D. Pe3ka MakeTa 1o COCTaBIEHHOMY YEpPTEKY Ha CTAHKE C
UITY. CkneuBaHue BBIPE3aHHBIX CJIOEB C MCHOJb30BaHUEeM cTpyOumH. Co3maHue
MakeTa ceueHus mpoduiist mosenu. OTOop TUITHEro MaTepuaa o AJIMHE U IIUPUHE
Kpbu1a. @uHaNbHas 00pabOTKa U UCTIBITAHUE MOJIEIH.

Paznen 5. Poropsl 4 BepTYLIKHU

Tembl 25-40: Bo3aymnsbiii BUHT. Kosteco Marnyca. Moaeau poToOpHBIX
BO3AYIIHBbIX 3MeeB. PoTop Ha minypoBoii Tare. BeproJiersl. UcTopusi BoeHHast
U IpaxkaaHcKas. XapaKTEepHUCTHKH BepToJieToB. Du3MKa O0CyLIeCTBJCHHUSA
1oJiera BeproJiera. Beproyiér Ha pe3MHOMOTOPHOU TTe.

Teopusa: Wcropus co3naHus NEPBOTO JIETATEJIBHOIO ammapara poTopa-
BepTywKU. [IpuHIMN co3MaHud MOABEMHOM Ccuiibl poropa. lIpemmyimectsa
POTOPOB-BEPTYLIEK IE€PE BO3AYLIHBIMU 3MESIMH. BUIBI POTOPHBIX JETATEIBHBIX
MoJieJIel: BO3AyIIHbIE 3Men O. BaliTxacToHa, P. @proracToHa u 3mei-BepTosieT A.
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Buktopuuka. Wcropus pasButus BepTojieTHOW aBuauuu. Kiaccudukanus
BEPTOJIETOB. Y3IIbl KOHCTpYKUIMH BepToJieta. [logbeMHass cuia BepToJieTa.
PeakTuBHBIM  BpamamOmui MOMEHT. HM3ydeHue TEXHOJIOTMYECKOW  KapThl
U3roToBieHus Beptoiiera. [loaroroBka MarepuanioB. MHCTpykTa)x 1O 3aIycKy
JIETATEIBLHOIO anmnapara Ha pe3MHOMOTOPHOM TTe.

Ilpakmuka: VI3roTOBICHME BEPTYLIKM Ha IIHYPOBOM TAre. M3rortomiieHue
y3JI0B MOJEIH: paMa, XBOCTOBOE OIEPEHUE, TMpOIEeiep, MPUBOJI HaA
pe3uHomMoTopHOM TsAre. COOpka Mojienu. 3amycK MOJIETH.

Pa3nen 6. CamoJieTsl

Tembr 41-46: Hcropusi poccuiickoii aBuanuu. XapaKTepUCTHKHU
camosieroB. PDusuka ocymecrBienusi mnoJsera. IlogbeMHass cuia Kpbuia.
Bo3aymnbiii BUHT. Moesb camoJieTa Ha pe3MHOMOTOPHOM Tsire.

Teopus: Wctopuss pOCCHUMCKOM aBuauuu. MoJenu NEpPBBIX CaMOJIETOB.
ABHaKOHCTPYKTOPBL. XapaKTEPUCTUKU camolieToB. Kiaccudukaius rpaxiancKon
M BOCHHOW aBHallMM MO Ha3HAuYeHUIO. OCHOBHBIE PEXUMBI YCTAHOBUBILIETOCS
nojieTa. YCTAaHOBUBIIUWCS TOPU30HTAIbHBIA moJieT. CHilbl, NEUCTBYIOIIME Ha
CaMOJIET B TOPU3OHTAJIILHOM ToJiete. Teopema Hukonas Eroposuua JKykoBckoro.
CkopocTb, moTpebHas ayig ropu3onta. CKOpocTb, HEOOXOAuMasi sl CO3JAaHUS
noabeMHON cuiibl. [loTpeOHast TAra ropM3OHTAIBLHOTO MOJieTa. XapaKTEePUCTUKU
TOPU30HTAIBHOIO MoJIeTa: CKOpPOCTH TOPU30HTAIIBHOTO roJera,
MPOAOJLKUTENBHOCTH NosieTa. Cuia TATYM BO3YIIHOTO BUHTA. YTOJ aTaKH JIOMACTH.
Pacuer BO3aymHOro BHMHTA: 1Iar, JIWaMmeTp. Pa3BepTka BUHTOBOM JIMHUU.
['eomeTpruueckne XapakTepUCTUKU BUHTA.

Illpakmuxa: MopenupoBanne BuHTa B CAD Kommac 3D. Dnement
BBIJIABJIMBAaHUA 10 cedyeHuto. Co3laHue IMIOoCKOCTe. BhluepunBaHue 3CKU30B
ceueHu Jsonactu. HM3rorosiieHHEe KpbUia camoisieTa. MoOAEnupoBaHUE Y3JIOB
caMoJjieTa M M3roToBJcHUE AeTaneil Ha ctaHke ¢ YITY. COopka y350B camorera.
HNHCTpyKTaX 1O 3aIyCKy camoJIeTa Ha PpE3MHOMOTOPHOM TAre. McnbiTanue Moaenu
Ha MajbIX U BBICOKUX o0OopoTax. Koppekuus koHcTpykiuu. M3aMepenue BpeMeHu
I10JIETA, MAaCChl MOJEIMU U PACUET CUJIbI TST'M BUHTA.

Paznea 7. KBagpoxkonrep

Tembl 47-64: BecnnioTHBIE aBHALIHOHHBIE CHCTeMbBI. MeXaHHKA 10JIeTa.
IIunoTupoBaHue KBaAPOKONTEPA B pPeKUMe ABTOMATHYECKOM CTA0MJIN3ALMMU.
M3roros/ieHne 0eCMJI0THOIO JieTaTeJbHOro anmnapara. KoHcTpykuusi pamsbl.
Buabl 1 XapakTepUCTHKH MOTOPOB 0eCIIUIOTHBIX JIETATEJIbHbBIX ANINAPATAOB.
CoOopka kBaapokonrTepa. JJeKTPONMTAHME KBaJApokontepa. boproBoi
KoMnbplTep  OecnmiiorHuka. CucremMa  ynpaBjieHusi  0eCHIMJIOTHBIM
JerarejbHbIM annapatom. FPV cucrema npona. IlporpammHoe obecnieueHue
JAJI HACTPOMKHM [POHA W KOHTpoJupoBaHusi mnoJera. PID peryasTopsi.
IHoaroroBka k moJjiery. TecrupoBanue ciayxkeOHbIX cucrem. IlepBbiii moJier
nocJjie coopku. CBOOOAHBII 10JIET KBAJAPOKONTEPA.

Teopusi: Tunel BAC. OcCHOBHBIE Yy3/bl KBaJpOKONTEpAa W HA3HAUCHUE
CITy>K€OHBIX CUCTEM. Mexanunka IIOJIETA.
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ObopynoBanue, oTHocsmeecss kK wmexaHuke. OOopymoBaHue, OTHOCSIIEECS K
cwioBoi  yctaHoBke.  OOopynoBaHue, OTHOCAIIEECS K  YIPABJICHHIO.
Cencopsl/OpueHTtanysa. 3HAaKOMCTBO C CHUMYJSATOPOM IIOJIETOB KBaJpOKOITEpPA.
Pesxxumel nonera. Tumsl paM KonTepa, NpeuMyIIecTBa U HeoCcTaTKu. MaTtepuai ass
U3rOTOBJICHUSI pambl KonTepa. KosuiekTtopHble W OECKOJJIEKTOPHBIE MOTOPBI
MPEUMYIIECTBA W HEJAOCTATKU. XapaKTepUCTUKH MOTOpoB. [paiiBep moTopa.
Pacuer Tsarm mMotopa OT Beca CIy>KEOHBIX CHCTEM U MMOJIE3HOW Harpy3ku. Bumabl
MIPOTIEIIEPOB M UX MOI00P MO XapaKTEPUCTUKA MOTOPOB. THITBI aKKYMYJISITOPHBIX
oatapeit (AKDB) kBagpokonTepa, IpeUMyIIECTBA U HEAOCTATKU. XapaKTEPUCTUKHU
AKB. O630p Mozmeneil u XxapakTEpPUCTHK IMOJIETHBIX KOHTPOJIepoB. MHTEpdEiich
MOJIKJTFOUEHUS CITY>KEOHBIX CUCTEM M BCTPOCHHBIE CeHCOPBI. CIOCcOObI yIIpaBiIeHUs
oecmtoTHukOM. Kananel CBsI3W 1 ympaBiieHUs ApoHOM. [IpuémMHUK M MynbT
ynpasieHus. HWuatepderic mympra ynpaeienus Fly SKy FS-i6S. Kamepsr
OCCNMIOTHUKOB, BHUJBl M Ha3HAuY€HUE. [PAaHCMUTTEP U €ro XapaKTEPUCTUKH.
Kananer nepenaun nmanHelx ¢ kamepbl. FPV mmem. Buasl nporpaMMHOro
oOecreyeHus ISl KOHTPOJIMPOBAHMUS MoJieTa U HacTpoiku apona: QGroundControl,
ArduPilot, BetaFlight. O630p Bo3moxHocTeli. Uro takoe PID perynsarop u 3a uto
oH otrBeuaer? OCHOBBI CHUCTEM YIIpaBJICHUS Ha TMpuUMepax U Tpadukax.
[IponopimoHanbHbIN, HHTETPAIbHBINA U AU(hepeHITnaTbHBI KOIDPUITUEHTHI.

Ilpakmuka: YmnpaxHeHUs Ha pa3BUTHE O0a30BBIX HABHIKOB YIPABICHUS
KBaJIPOKOIITEPOM B pexuMe cTabuiu3anui. MoaennpoBaHie paMbl KBaIpOKONTEPa
B CAD Kowmmnac 3D. C6opka pamsl. [logkiarouenne ciry>keOHBIX CUCTEM: OOPTOBOM
KOMIIBIOTEp, MOTOPHI, JpaiiBepa. Pacder »yeMEHTOB MHTaHWS KBaJIPOKOITEpA.
YcranoBka QGroundControl. 3arpy3ka NpOIIMBKH B ITOJICTHBIA KOHTPOJLIEP.
Hactpoiika nonetHoro kontposuiepa. Beibop pamel. Mento Ilapamerpsi. [lon6op
PID koadduimentoB m pacyer OMMOKM CHUCTEMBbl YIpaBieHHUS. Y CTaHOBKa
npornemiepoB 1 AKb. Hacrtpoiika cuctem akyCcTHYeCKOW CHUTHajIM3alud o0
ommbkax. Cocrosuus roroBHoct Kk mnojery. Kill switch. Tecruposanue
ciyke0HbIX cucteM. [lmnotupoBanue kBagpokontepom. [loser mo BepTUKaIbHOMY
kBajapary. [loner mo rpansam kyOa. [loner mo BeptukanpbHOMYy Kpyry. [lomet mo
BocbMepke. [logbem konrepa mo cnupany.

Pa3nen 8. PeakTuBHOE ABMIKEHHE

Tembl 65-72: Bo3ayxomiaBaHue, Kak MepBblii ATl TOKOpPeHHs
KOCMHYECKOro mpocrpancrBa. Hceropusi pa3sBuUTHSI  PaKeTOCTPOCHMS.
OcHOBHBbIC  NPUHIUNBI  PEaKTUBHOIO  JABM:KeHHsi. MojaeanpoBaHue
craduinbHocTH BOAHOM pakerbl B Open Rocket. IIpoekTupoBanue pakersl ¢
BOAsIHBIM ABurareseM. [logBeaenue nToros. BoicTaBKa 10CTHKEHHH.

Teopusa: Knaccudukarus pakeT. O KOCMHUUECKUX KOPaOJIIX U KOCMOHABTaX.
[Touemy u kak neTaeT KocMUUeCKuil Kopaoiib. [Ipunimn paboThl ABUTATEINS PAKETHI.
Cunpl, AEMCTBYIOIIME HA PAKETY-HOCUTENIb B mojere. LIeHTp TskecTH M LEHTp
JaBJEHUsl pakeTbl. PeakTuBHasi TAra. 3aKkoH coxpaHeHus umnyibca. dopmyia
ckopoctu Llmonkosckoro mist paketsl. MaTEpdeiic OpenRocket.

IIpakmuxa: MonenupoBaHue KOPIIYCHBIX NETAJIEW M ONEPEHUS PAKETHI.
OKcrepuMEHTAIbHOE MOJEIMPOBaHUE OAHOCTyneH4YaTor pakeTsl B OpenRocket.
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MonenupoBanue onepenus u oorekarens paketsl B CAD Kommac 3D. C6opka u
UCTIBITAHWE MOJICNIM pakeThl Ha BOJISHOM JBUTaTeje. TecTupoBaHHE IO TeMam
npoiaeHHoro kypca. OOMeH ombITOM ¢ ywamumuca 6 kiaccoB. Bribop
HaMpaBJICHUS TIPOSKTHOM NeATENTbHOCTH Ha CICAYIOUIHA yueOHbIH ro/.
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YUEBHBIN ILIAH

Ne
n/n

Tema 3ansaTui

KoaudecTBO 9acoB

CamocrosiTesbHast padora

Bcero | Teopusi | MPaKTHKA

(I)OPMLI KOHTPOJIA

BBenenue

1-2 | UcTtopus BO3ayXOIUIaBaHUS:
ot Mkapa 10 6eCriniIoTHUKOB

1

1

- 00630p kypca. MHCTpyKTaX IO TEXHUKE

0€30I1aCHOCTH.
Hcropust pa3BUTHS BO3AyXOIUIABAHMSL.

Konmponvuuie gonpocor:
1. Y3 kakux MaTepHaioB c/esal KPbUIbs
JeTeHIapHbIA KOposb OpuTToB biamyn?

@dupaHc ¥ aHMIMHCKUI MOHaxX Ditnmep?

MOJ/ICPKUBAETCS B BO3yXE ITyTEM MaXOBBIX
IBIDKECHUN?

TUTAHTCKUU JTYyK?

2. B uem Buzenu cBoM HeylauM B MojeTax apad OeH
3. Kakoe Bo3ayIIHOE CyTHO TSKEIEe BO3yXa U
4. KakoMy yuyeHOMY, XyI0XKHUKY, H300pETaATEIIO

NPUHAIJICIKUT UACA JICTATCIIBHOTO allllapara, B
KaueCTBC HCTOUYHHKA SOHECPTHU KOTOPOI'O BBICTYIIAI

3ananue u3 padoueit
TETpay.
OO6cyxnenue
BOIIPOCOB

Brigaronimecs aesrenn
BO3/yXoIU1aBaHus B Poccun

- Onumure KOHCTPYKIUIO OECITUIIOTHOTO

JeTaTesbHOro annapaTa. ONUIIUTE NepBbIi
OECNUIIOTHUK, U OTBETHTE, KTO €ro nu3oopen?

KOHmpOﬂbele eéonpocol:

pyccKoi aBuanuu?
MIPUMEHEHUN OECITUIIOTHUKOB?

IMO3HAKOMMIINCE?

1. Kto cuuraercs nepBeiM nétunkoM Poccun?
2. C xakoro roja Hadyajach opuiragbHas UCTOPUS

3. KTo sBisieTcs BeyIuM JIMIEPOM B pa3paboTKe U
4. C KakuMH1 OTE€YECTBEHHBIMHU CAMOJIETAMU BEI

5. Kakoii pexopa sxunax B.I1. Ukanosa u M.M.
I'pomoBa ycranoBuin Ha camonete AHT-25?

3amanue u3 paboueit
TeTpajIu.
OO6cyxnenue
BOIPOCOB
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6. CKOJIBKO MUPOBBIX PEKOP/IOB YCTaHOBIJIEHO HA
camonerax Tynosesa?

Pa3ned 1. Bo3nymnblie mapsl ¥ JMpHKA0/IN

3-4 | Ucropus pa3Butus 1
a’pOCTaTOB: BO3YIIHBIN
Iap, JUpUKa0Ib, METEO30H]]

AnspocTathl U a3poHaBThl. KiltoueBble MOMEHTHI B
HCTOPUU OCBOEHUS Tporochepsl U cTpaTochepsi.
[TpuHnum paGoTh M YCTPOMCTBO a’dpocTara

Konmponsnwie éonpocwi

1. Kakyro pons ceirpanu O6parbs MoHronbdbe B
BO3yXOIUIaBaHUH?

2. Kakas cuiia mo3BoJiseT JIeTaTh BO3AYIIHBIM IIapam
u nouemy?

3. CKOJIBKO IPOAOIIKAJICS MEPBBIH MOJET BO3YLIHOTO
mapa?

4. Yro Takoe AUPUKAOIIb M B YEM €0 OTIINYHE OT
BO3/YIIHOrO 11apa?

5. KTo cuuraercs nzobperareneM Juprkaodiis?

6. Kak noapasnenstorcs AUpHxadiu 1o
KOHCTPYKIHUU?

OO6cyxnenue
BOIIPOCOB

[lonsatue cunel. Cuna 1
TSOKECTU. 3aKOH BCEMUPHOTO
TATOTEHUS

0.5

0.5

3akonbl HetoToHa. ['paBUTAalIMOHHAS TOCTOSHHASL.
CBo0OoHOE najieHre. 3aKOH BCEMUPHOTO TATOTEHUS

Pemenne 3aa4 Ha MIPUMCHCHUEC 3aKOHAa BCEMHUPHOI'O
TATOTCHUA, BBIYUCIICHUEC CUJIBI TAXKCCTH.

KoHnTposabHbIe BONPOCHI.

1. Kakyro ponb urpaet ['paBuranus B CTpyKkType U
sBosronMu Beenennoii?

2. B xakoM rogy npou3onuIo OTKPhITHE 3aKOHA
BCEMUPHOTO TATOTEHUs?

3. Kak Ha nmpakTHKe MOKHO YBUJETh I'PAaBUTALIUIO B
nercTBumn?

4. Yto yaepKuBaeT Jto/iel Ha 3emMiie U IEPKUT
3emirto Ha cBoeM MecTe B COJIHEUHOH CUCTEME

Ob6cyxnenue
BOIIPOCOB. Pemenue
3aaq
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5-6

InotHocTh BemectBa. Uto
Takoe JaBJIEHUE U CUJIa
nasienunsd. 3akod [lackansg

0.5

0.5

Enuanner usmepenus oobema. Beraucienue
IJIOTHOCTH BellecTBa. BiusiHue arperaTHoOro
COCTOSIHUSI BEIIIECTBA Ha €ro IUIOTHOCTD. J[aBiaeHue
TBEpAbIX Te. JlaBieHue rasa.

Pewenue 3a0au
HAa BBIYHUCIIEHUE [DIOTHOCTH BEILIECTBA U JABJIICHUSA

Jlabopamopuasa paboma
Brruunciienue mioTHOCTH MpeIMeTa Mo ero pazMepam
1 Macce.

Konumponwvusie éonpocbi.

1. YeM oTiimyaeTcs BeEC OT Macchl?

2. Yto Takoe IIOTHOCTL?

3. HazoBuTe nmpuMepbl TEIUIOBBIX SBJICHUM;

4. Kak u3MeHUTCA IJIOTHOCTh BEIIECTBA MPU Harpene?
5. Kakast pusuueckasi BemM4rHa XapaKTepU3yeT
TEIIOBOE COCTOSIHHE Tea?

6. B kakux equHUIIAX U3MEpEeHHs 0003HAUAETCs
JIaBjicHue?

7. Yto o3HaYaET MOHATHE «AOCONIOTHEIN HOJIbY?
8. B uecTh KOro Ha3bIBAIOT MIKATY a0COTIOTHOM
TEMIEPATYPHI?

OO6cyxnenue
BOIpocoB. Pemenue
3ajad.
JlaGopaTopHbIii
IKCIIEPUMEHT

ATMocdepHOe 1aBiIeHHE

0.5

0.5

Crpoenue atMocdepsl — BHICOTa CIOEB U
TeMIeparypa. Beuncienre qaBiaeHus Ha pa3HoM
BBICOTC.

Jlabopamopnas paboma
DKCIEpUMEHTHI B BaKyyMHOM kamepe. MI3MeHeHune
o0beMa mapuka Mpu N3MEHEHHH TeMIIEPATYPHI.

Koumponsnwie éonpocui.
1. Kak u3MeHseTcs 1aBjIeHUE C YBEIUUEHUE BBICOTHI
HaJl TOBEPXHOCTBIO 3€MJIH?

OO6cyxnenue
BONpocoB. Perenne
3amad
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2. [ToueMy METE€030H1 B3PBIBACTCS B CIIOSIX
ctparochepbr?

7-8 | 3akon Apxumena. 0.5 0.5 Jlerenna 06 Apxumesne. Bec Tena B )KuAKOCTH. JlaGopatopHsbie
BerrankuBaromas cua. JleficTBHE KUIKOCTH | Ta3a Ha NOTPYKEHHOE B HUX IKCTIEPUMEHTHI.
teno. IlnaBanue ten. Beitankuparomas cuiia B razax. | Pemenue 3amay
Tlognremuasg cuia.
Jlabopamopnas paboma
Bcemubitue u norpyxenue. B3ner u nanenue.
[MonpemHuas cua 0.5 0.5 Ilpakmuueckasn paboma ¢ MS Excel [TpakTuyeckas pabora
Beruncienue moybeMHOM CHITBI BO3LYLIHOTO MIapa.
Brrauciienue rpy30mnoaseMHOCTH METE030H 1A
9- | Bo3ayunsli map- 0.5 0.5 Wnrepdeiic Kommnac 3D. Onepanuu: BeiaBnuBanusi, | [Ipaktuueckas pabora
10 | moHrodBdBEP. BpaIllEeHUs U OPOTATUBAHUS 110 TPAEKTOPUHU B CAD Kowmmac 3D
MopenupoBaHue y3J10B - 1 W3yueHne TeXHUYECKON TOKYMEHTALUH 110 ITpakTnyeckas pabora
anmapara M3rOTOBJICHUIO anmapaTa (YTeHUE YepTexKen). B CAD Kowmmac 3D
Co3nanue 3D moznenu kapkaca ropesiku a pocraTa u
neyath Ha 3D mpuHTepe.
11- | Bo3aymnsrii map- - 1 Wsrorosnenue kynosa. COopka anmapara [TpakTuueckas padbota
12 | monroasdnep. Coopka u - 1 WHcTpyKTax 1o 3amycKy BO3AyUIHOro mapa. 3anyck | [Ipaktuueckas pabota
3aITyCcK armapara ammapara
Paspnea 2. Bo3aymnblie 3Men
13- | Bo3aymrHerit 3mei 0.5 0.5 Ucropus BozaymHoro 3mesi. OcoOeHHOCTH OO6cyxnenue
14 KOHCTPYKIIMH, BUJIBI U Cpepbl IPUMEHEHHUS BOIIPOCOB

BO3YIIHBIX 3MCCB.

Konmponwsusie éonpocut

1. Pacckaxkute, y Kakoro Hapoja €cTb IEPBOE
HO)ITBGp)K}IéHHOG YIIOMHWHAHUEC UCITOJIb30BaHUSA
BO3IyILIHOTO 3Mes?

2. JInst 4ero ucmoib30BaIM BO3AYIITHBIC 3MEH !
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3. Onumure NpoCcTEMIy0 KOHCTPYKIUIO IEPBOIO
BO3/YIIHOTO 3Mesl.

4. Kakoe mpakTuueckoe MpUMEHEHHE HallUIHA
BO3/YyIIIHbIC 3MEU?

5. KTo nepBbIit uCnosib30Bat BO3AYIUIHOTO 3Mest JIJIst
HU3YYEHUS JIEKTPUUYECKOTO MPOUCXOMKIACHUSI MOJIHHUI?
6. Kakyto onacHOCTb HECET 3alyCK BO3/IYIIHBIX 3MEEB
B I'PO30BYIO MIOTOY

[Toyemy BO3ayLIHBIN 3MEH
neraert. 3akoH bepHyu.
AsponrHaMuyeckas cuia

0.5

0.5

Crioco6b1 co3aanus oabeMHON cuitbl. [Ipumenenue
3akoHa bepuymu. AspoauHamuyeckas Tpyoa. Llentp
nasienus. [Ipubop anemomerp.

Pewenue 3a0au
Ha pacyeT a’dpOJMHAMHUYCCKOU CHUJIBI IPU 3aIaHHOM
yriie aTaku.

Jlabopamopuasa paboma
M3mepenune cKopocTH BeTpa

JlaGopatopHnas
pabora.
Pemenue 3anau

15-
16

[Inockue BO3yIIHBIE 3MEU:
«MoHax», «Pycckuii 3Men»

N3ydyeHune TeXHUUECKON JOKYMEHTALIMU 10

HU3TrOTOBJICHUIO BO3AYHIHOTO 3MEs (‘lTeHI/Ie qepTex(eI?I).

N3rotoBneHne KpecTOBUHBI AJis1 COOPKU KapKaca Ha
3D npuHTepe, pacyeT y37e4Kd U XBOCTOBOH YacTH

[IpakTuueckas padbora
B CAD Kowmmac 3D

NHceTpyKkTax no 3amycKy BO3AYIIHOTO 3Mesl. 3alycK
BO3YIIHOTO 3Mes

Konmponwvusie éonpocwi

1. Eciin 3Meii cHIbKaeTCs U3-3a HeJIoCTaTOYHOM
CKOPOCTH BETpa, YTO HEOOXOIUMO CIeNaTh?

2. Korga BeTep CTaHOBUTCA CHIIBHEE, UTO CIIETYET
craenaaTh?

3. Jlna ynydieHus: KOHTPOJIS MOJIeTa BO3AYITHOTO
3Mesl, YTO UCTIOJIb3yeTCs?

[IpakTnueckas pabora

17-
18

[Tapanttor

0.5

0.5

Bunel napamitotoB u cgepsl npumeHeHus. Pacuer
[1apaMeTPOB MapaIIoTa

Penrenne 3anau

W3rorosnenune napamrora. VcneTanue napamrora

ITpakTnueckas pabora
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19- | Bo3aymisblit 3mei - 1 N3ydyeHne TeXHUUECKON JOKYMEHTALIMU 10 [TpakTudeckas pabora
20 | «ITourambon» M3TOTOBJICHUIO BO3IYIIHOTO 3Mes (UTCHHE YSPTEKEH ).
W3zrorosnenne Mexann3Ma 3amKa Juist copoca
rapanoTa
- 1 NHcTpyKTax 1o 3amycKy BO3AYIIHOTO 3Mes. 3aIycK [TpakTuyeckas pabora
BO3JTYIITHOTO 3Mest
Paznea 3. [lianepsbt
21- | Ucropusi BOSBHUKHOBEHUS 1 - Buapl mnanepos. Cdepsl IpuMEHEHUS IJIaHESPOB. OO6cyxnenue
22 | utaHepa CopeBHOBaHUS 10 IJIAHEPHOMY CIIOPTY. BOIIPOCOB
Konmponwsnwvie eéonpocui.
1. Uem mutanep OTJIMYAETCs OT BO3AYIIHOTO 3Mes?
2. Kak ocymiecTBisieTcst yrpaBieHue mianepom?
3. Korna Hauanoch MaccoBo€ pa3BUTHUE ILIAHEPHOTO
croprta y Hac B crpane?
4. C xakuMU BUJIaMU IIJIaHEPA Bbl TO3HAKOMUIIHUCH?
5. Kakue 3a1a4il MOTYT BBITIOJIHSTD IIJIaHEPHI?
6. UTo HEOOXOAUMO TSl YIYUIIEHUS KOHTPOJIS
roJsieta rianepa?
7. I'ne HamyuIiee MecTo JUis 3aIycka IiaHepoB?
8. KT0 siBiIsieTcst mIepBOOTKpHIBATEIEM TTAHEPOB?
9. Uem MeTaTenbHBIN IJIaHEP OTJINYAETCS OT
paguoyrpaBiasieMoro?
YCTpolcTBO CXeMaTHYECKOM 1 - [Touemy u kak neraet mianep. [LltanupoBanue. 3ajanue Ha
MOJIeNIN TUIaHepa. YToi PaccranoBka cui. ¥Y37bl KOHCTPYKIUH IIJIaHEpa. paccTaHOBKY CHJI
TUTAHUPOBAHHMS N3yueHne TeXHOIOTUYECKOH KapThl M3TOTOBJICHUS
TUIaHepA.
23- | Ilmaneps! «CuHUIIAY, - 1 [ToaroroBka k moctpoiike mojenu. CocTaBiaeHue [TpakTrueckas padbota
24 | «/dpo3n». MoaenupoBaHue u yepTexeil HocoBoif yactu, netaneit kpeiia (Hepsropsl) | B CAD Komnac 3D
H3TOTOBJICHUE Y3JI0B 1 XBOCTOBOM yacTu ruianepa B Kommac 3D.
anrmapara Ha Ja3epHOM
cranke ¢ YITY 0.5 0.5 Wurepdeiic mporpammer RDWorks. Peska neraneit Ha | [IpakTiueckas pabota
JazepHoM ctaHke ¢ YITY Ha cranke ¢ UITY
25- | [Inaneps! «Cunumay, 0.5 0.5 OOTsKKa KPbUIbEB M XBOCTOBOM YacCTH MOJIENN [TpakTuyeckas pabora
26 | «/lpo3m». OOTsHKKA MOJCITN TIaHepa.

22




28

[Tnanepst «Cunumay,
«po3a». Coopka Mmoaenu

COopka y3110B MOJIeTN

[TpakTuyeckas pabora

[Tnanepst «Cunuiay,
«Ipo3n». UcnibiTanue
MOJEIIA

WHcTpykTax 1no 3anycky miaHepa. 3arycKk Co3/1aHHON
MoJIeNH M1aHepa. PerynupoBka Moiemnu.

Konmponsnsie éonpocwi

1. Kak mpoucxouT peryaupoBKa MOJIETH 1ianepa?

2. Kak mpou3BOUTCS MOATOTOBKA K IIEPBOMY 3aITyCKY
ranepa?

3. IlpuHnmn 3armycka riaHepa Ha Jieepe

[TpakTuyeckas pabora

Pasnen 4. bymepanr

29-
30

Hcropusi BOBHUKHOBEHHUS
OyMepaHroB

Hctopus Bo3HUKHOBEHUs! OymMepaHroB. Bubt
OyMepaHroB.

Konmponvnwvie éonpocwi:

1. Kakas ctpana sBisieTcs poguHONH OyMepaHroB?

2. [Ipennasnauenne OyMEpaHTOB B IPEBHOCTH.

3. K xakomy nepuojy npuHaajIexaT caMble cTapble
HAaXOJKW METATEeJIbHOTO OPYXKHUs U3 iepeBa?

4. C nosiBIE€HUEM KaKOT0 MaTepualla Takoe OpyKHue
Kak OyMepaHT MOCTENEHHO OTOILIO?

5. CUMBOJIOM Y€ro CIy>Kuin OyMepaHru y pa3HbIX
Hapo/10B?

6. Kakoil popmbl ObLIM HaiiieHbl ApeBHUE
OymepaHru?

7. Kakue Buibl OyMepaHToB Bbl 3HaeTe?

8. Ilpennaznayenre 6ymMepaHroB B APEBHOCTU?

9. OT 4ero Mpon301UIO MPOUCXOXKIEHUE
aBCTpaJuiickux OymepaHros?

10. Ha xoro oXoTuiIMCh aBCTpAIMHCKUE a0OPUTEHBI C
OymepaHrom?

11. Bei3biBaromuecs ¥ He Bo3Bpararomnmecs (0oeBble)
OyMepaHry, B ueM uX oTiauuue?

12. Kakyto ocobeHHOCTh nMen bymepaHr-kprok?

Ob6cyxnenue
BOIIPOCOB

YcTpoiictBo 6ymepanra.
[Tpuniun nonera

YerpoiictBo 6ymepanra. [Ipunuun nonera
OymepaHra.

[IpakTnueckas pabora
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WsrotoBnenune Oymepanra uz Oymaru. Pexomennanuu
IO 3aIyCcKy OyMepaHTa.

Konmponwvusie gonpocwi:

1. Kakue marepuaiibl NOAXOAST ISl U3TOTOBJICHUS
Oymepanra?

2. OnumuTe NpUHLIUN 1MoséTa OyMepanra, u
pacCKa)KUTe, KaKue CUJIbl HA HETrO BO3ACHCTBYIOT?

3. Kakyro TexHuky 0€301acHOCTH HYKHO COOII0aTh
IIpU U3TOTOBJIEHUHU OymepaHra?

4. Tlpu noMo1u, Kakou SMOHCKOW TEXHUKHA MOKHO
W3rOTOBUTH OyMepaHr?

31-
32

JlanbHOOOHHBIN OymMepaHTr.
H3roToBneHne KOHTypa
MOJIETIH

N3yuenne Texnndeckoi nokyMeHranuu. [logroroska
mabJIoHa 1)1 BeIpE3aHusl Ha JlazepHOM cTaHke ¢ YITY
B CAD Kowmmac 3D.

[IpakTnueckas padbora
B CAD Kowmmac 3D

Pe3ka makeTa 110 COCTaBIEHHOMY YEPTEXKY Ha CTaHKE
¢ UITY. CkrneuBaHue BbIPE3aHHBIX CJIOEB C
HCIOJIb30BAHUEM CTPYOLIMH

[TpakTrueckas pabota
Ha ctauke ¢ UITY

33-
34

JlanbHOOOHHBIN OymMepaHTr.
Co3nanue npoduis Moaenu

Cosznmanue makeTa cedeHus mpodwist moaenu. Oroop
JIMIITHETO MaTepualia 1o JUTMHE U IUPHUHE KPbhUIA.

[IpakTnueckas padbora
B CAD Kowmmac 3D

®unHanpHas 00pabOTKa U UCTIBITAHUE MOJEIH.
WHcTpyKTax 1o 3ammycKy JalbHOOOWHOro OymepaHra

Konmponvnwie 6onpocwi:

1. Y3 xakux MaTepuanoB AeNal0T 1abHOOOMHbBIE
OymepaHru?

2. [lepeuncnure 3Tansl BBINOIHEHHS pabOT npu
U3TOTOBJIEHUH OyMepaHTra.

3. Yro Takoe m1aliIoH, U ISl 4ero OH HYKEH IpU
U3rOTOBIIEHUH OymepaHra?

4. CKOJIbKO CE€UYEeHUN MBI YUUTHIBAEM NPU 00pabOTKE
KOHTYpa Oymepanra?

5. Onumure npoueaypy U3roToBiIeHUs MPoPus
OymepaHra.

6. Kak npoucxonut ToHKas 00paboTKa MOBEPXHOCTU
Oymepanra?

[IpakTnueckas pabora
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Paspnen S. Poropsl M BepTYLIKH

35-
36

Bo3nymnsiii BunT. Koseco
Marnyca. Mozaenu poTOpHBIX
BO3JIYIIHBIX 3MECB

Hcropus co3ganus nepBoro JIETaTeIbHOTO anmnapara
poTtopa-BepTywku. [I[puHIMI cO3/1aHus TOABEMHOM
cuibl poropa. [IpenmyniecTBa poTOpOB-BEPTYIIEK
repel BO3AYIIHbIMYA 3MesIMUA. BUbl pOTOPHBIX
JIeTaTeIbHBIX MOJEIICH: BO3AYIIHbIE 3MEH .
Baiitxactona, P. ®broractona u 3mei-Beprotier A.
BukTopuuka.

KoHTpoJibHBIE BOIPOCHI:

1. B yem oTirune BO3AYLIHBIX 3MEEB OT POTOPOB-
BEpTYILEK?

2. Yro xe nNpUBJIEKIIO KOHCTPYKTOPOB B POTOpax-
BEpTYILIKax?

3. Kaxkoii yuensiit 00Hapyxui1 3pPexT ooTekaHus
BO3/yXOM BpallaroLeics TpyOsbl.

4. Kaxoii Bki1aJ B HAyKy U pa3BUTHE aBUallUU BHecC [
Marnyc?

5. C kakuMH MOJENIIMUA POTOPOB-BEPTYILEK BbI
3HAKOMBI?

6. Uto Takoe HecylIre poTopbl, U ISl YEr0 OHU
HY>XHbI?

7. B yem 0coOE€HHOCTb 3MesI-BepTOJIeTa KOHCTPYKIIUHI
A. Bukropuuka?

8. Uto Takoe cTabuin3aTop, Kakyro pyHKIMIO OH
HeceT?

9. Uto Takoe (phrozesnsik?

OO6cyxnenue
BOIIPOCOB

Porop Ha mIHYpOBOi1 TATE

M3rotoBineHne BEPTYLIKH Ha IIHYPOBOU TAre

ITpakTuyeckas pabora

38

Bepronerst. UcTopus
BOCHHAs U rpaKaaHCKas

0.5

0.5

Hctopust pa3BUTHS BEPTOJIETHON aBUALIUH

Konmponwsnuie eonpocwi:

1. KTo u3 uHxeHepoB-uccienoBaTeneil mepBbiM
MIPEANPHUHSIT MOMBITKU CO3/1aTh BEPTOJIET?

2. B ueM 0cOOEHHOCTH BEPTOJIETOB?

3. YUro Takoe renukonTep?
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4. C KaKuMU TPYIHOCTSIMHU CTOJIKHYJIUCH IIPU
CO31aHUH BEPTOJIETOB?

5. Uto Takoe aBTOXXUP, KaKOH MPUHLIUII eT0 paboThI?
6. B kakux o0nacTsX HaIlIU CBOE IPUMEHEHHE
BEPTOJIETHI?

XapakTepUuCTUKHU
BepTosieToB. Pu3nkKa
OCYILIECTBJICHHS MOJIeTa
BEPTOJIETA

0.5

0.5

Knaccudukanus BepTonaeToB. ¥Y3ibl KOHCTPYKLIUU
Beprosiera. [logbemnas cuna Beprosera. PeakTuBHbIN
BpAILAIOIINNA MOMEHT.

Konmponwsnwie eonpocwi:

1. Uto Takoe BO3AYIIHOE CYAHO?

2. Yrto Takoe KJIacc BO3AYIIHOTO CyIHa?

3. Knaccuguxkanus BepToIeTOB 110 B3IETHOMY Becy?
4. I'te npuMeHsTCs BepTOJIeT AHCAHT?

5. Bapuantsl npumenenus sepronera Ka-62?
6. Kakue nerkue BepToJieThI Bbl 3HaeTe?
KoHTposbHBIE BOIIPOCHL:

7. JAns 9ero cay>kuT ¢ro3esk Beprosiera?

8. HazoBuTe OCHOBHBIE YacTu BepTosieTa?

9. I3 KakuX CHJI COCTOUT NObEMHASI CHJIA
BepTosera?

10. Kak ocymecTBisieTcst pa3BopoT BepTojeTa?
11. Kakyto ¢GyHKIMIO HECYT JIONACTH HECYILETO
BHUHTA?

12. 3eMHOI pe30HaHC, YTO ATO TAKOE M YeM OH
onaceH?

39-
40

Bepronér Ha
PE3MHOMOTOPHOU TATE

I/I3y‘I€HI/I€ TEXHOJIOTHYSCKOM KapTbl U3TOTOBJICHUA
BEpTOJICTA. IToaroroBka MaTCpHraJIOB. H3zroroBneHue
Y3JIOB MOJCIIN: paMa, XBOCTOBOC OIICPCHUC,
IPpOINCJUICP, IPUBOJ HA pCSHHOMOTopHOﬁ TATC

[IpakTnueckas pabora

COopka Mozenu. MHCTpYyKTax 1O 3a1ycKy
JIETATEJIBbHOIO anmapara Ha Pe3MHOMOTOPHOM THATE.
3anmyck MoJIenu

[IpakTuueckas pabora

Pa3gen 6. CamoJieTsl
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41-
42

Hcropus poccuiickon
aBHanuu. XapaKTepUCTUKU
CaMOJICTOB

Hcropust poccuiickoil aBuauuu. Mogenu nepBbIX
CaMoJIETOB. ABHAKOHCTPYKTOPBL. XapaKTEPUCTUKU
camouietoB. Knaccugukanus rpax1anCcKoi 1 BOGHHOM
aBHaLIUU (s Ha3HAYCHHUIO.

Konmponvuwvie sonpocwi:

1. Korma Obuto co3mano Pycckoe o6miecTBo
BO3yXOIIaBaHUsA?

2. Hazosute [MMOHEPOB aBUALIMOHHOMN
IIPOMBIILIJIEHHOCTH.

3. B kakoM romy cOCTOSAJCS TMEpPBbIM MOJIET
ruapocamosiera’?

4. I'me m xorpa mpomuia nepBas MexayHapoHas
BO3/lyXOIlIaBaTelIbHAas BbICTABKA?

5. Ha xakoil mojenu camojera B IepBble Oblia
BBINIOJIHEHA MEpTBas netis HecrepoBeiM?

6. HasoBute mnepBble Mojenu TsDKEIOW aBHALUU.
KoHTpobHBIE BOIIPOCHI:

7. Ha3oBuTE OCHOBHBIE XapaKTEPUCTUKHA CaAMOJIETA.

8. HazoBuTe camblii 00JIBIION TPaHCIIOPTHBIN caMoJIeT
JUIA JOCTaBKH BOMCK.

9. CkoJbKO 4YeJOBEK YNpaBiseT camoiieToM AH-124-
210 «Pycman»?

10. Kakume camoisieTsl Uil NEPEBO3KU IaCCa)XUPOB,
Oaraka u Tpy30B BbI 3HaeTe?

11. Kakas makcuMmaibHas BbICOTa IOJIETa CaMoOJIETa
Tynones Ty-204-100?

12. Ckonbko JBUraTeneil MoMOrarT camojieTy AH-
124-210  «Pycnman»  mpeojonieBaTb  BO3IYIITHOE
IIPOCTPAHCTBO?

OOcyxeHre B Kacce

®du3uKa OCylECTBICHUS
noxaerta. [lonpbemMHag cuna
KpbLTa

0.5

0.5

OCHOBHBIE PEKHUMBI YCTAHOBHBIIIETOCS TTOJIETA.

VY craHoBUBIINICS TOPU3OHTANIbHBIN TTONIET. CHUITBI,
JIEWCTBYIOIIME HA CAMOJIET B TOPU30HTAIbHOM
nonere. Teopema Hukonas Eroposuua XXykoBckoro.
Ckopoctb, notpeOHas 11 ropu3oHTa. CKOpocTb,
HeoOXoauMast I CO3IaHHUs MOAbEMHOM CHIIBL.

Penrenne 3amau
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[TorpebHas Tsra ropu30HTAIBHOTO MOJIETA.
XapakTepUCTUKU TOPU30HTAIBHOTO 110JI€Ta: CKOPOCTH
TOPU30HTAIILHOTO NOJIETA, IPOJOJKUTENBHOCTD
HOJIeTA.

Konumponwsuosie éonpocwi:

1. HazoBuTe knaccuuKanuio caMmoiIeToB 1Mo
Ha3HAYEHHUIO.

2. Kakue BocHHBIE caMOJICTHI BB 3HACTE?

3. YCTaHOBUBIIMIKCS TOPU3OHTAIBHBIN MOJIET, YTO 3TO
o3Hayaer?

4. Kakue cuiibl, 1eCTBYIOT Ha CAMOJIET B
TOPU30HTAILHOM IT0JIeTE 0€3 CKOJBKCHUS?

5. KT0 3a5105k1JT OCHOBBI a9pOAMHAMUKY KaK HAYKHU?
6. CkopocTh, He0OX0quMast i1 CO3/IaHuUs IO ITbEMHON
CHUIIBI?

43- | Bo3mymiHblil BUHT 0.5 0.5 Cuia TTY BO3yIIHOTO BUHTA. YTOJI aTaku JionacTu. | Perenue 3agad.
44 Pacuer Bo3mymiHoro BuHTa: mar, auamerp. Pazseptka | Jlaboparopnas pabota
BUHTOBOMW JIMHUU. [ 'eOMeTpUYECKHE XapaKTEPUCTUKU
BHHTA.
Jlabopamopuaa paboma
N3mepenue critbl TATM BO3LYIIHOTO BHHTOMOTOPHOM
rpynnsl. Pacuer cuiibl TATM BUHTA
- 1 MonenupoBanue Buata B CAD Kowmmac 3D. Dnement | [Ipaktuueckas pabota
BBIIABIMBaHU IO ceueHn10. Co3aaHue MI0CKOCTEN. B CAD Kowmmac 3D
BrruepurBaHye SCKH30B CEUCHHI JIOMACTH
45- | Monens camornera Ha - 1 Nsrotosnenue kpbuta camomneTa. MoearpoBaHue [TpakTuueckas pabota
46 | pe3MHOMOTOPHOM TSATE y3JI0B caMoJieTa M M3roToBlieHue jeraiei Ha ctanke ¢ | B CAD Kowmmac 3D
4qIry.
- 1 CoOopka y310B camoneTa. MTHCTpyKTax 1Mo 3aImycKy [TpakTrueckas padbota

caMoJIeTa Ha PE3UHOMOTOpHOM Tsre. Mcnbitanue
MOJIETIM Ha MaJIbIX U BBICOKUX 000poTax. Koppekuus
KOHCTpyKLUHU. M3MepeHre BpeMeHH 110J1€Ta, MacChl
MOJIEJIM ¥ pacyeT CHJIbI TSITH BUHTA

Pasnen 7. KBagpokonrep
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47-
48

becnunoTHbie AaBHAlIMOHHBIC
cucTteMbl. Mexanunka 1moJjera

Tunbet BAC. OcHOBHBIE Y3716l KBaJIPOKONTEPA U
Ha3Ha4YeHHE CIYKEOHBIX cucTeM. MexaHuKa moJeTa.
Ob6opynoBaHue, OTHOCSIIEECS K MEXaHHKE.

O6opynoBaHue, OTHOCSIIEECS K CUIIOBOM YCTaHOBKE.

Ob6opynoBanue, OTHOCAIIEECS K YIPABICHHIO.
Cencopsl/OpueHTAaIuSI.

Konmponwsnwie eonpocwi:

. Uto Takoe KBaJpOKOITEP JIJIsl YETO OH HYXKEH?

. Tpu yria unu Tpu ocu BpallleHus1, 4TO 3TO Takoe?
. Uro Takoe kpeH?

. laiiTe onpeneneHue cioBy TaHTax?

. Prickanue naiite onpenenenue?

. Uro Takoe rupockon?

. OCHOBHBIE COCTABJISIIOIIME KBaApOKonTepa?

. OcHOBHBIE COCTaABISIOLINE KBaApOKonTepa?

. Pacckaxure, Kakyro ()yHKIIHIO BBIITOJTHSICT
OOPTOBOI KOMIBIOTEP KBaipoKonTepe?

10. Kakue Tunsl KBaJIpOKONITEPOB Bbl 3HAETE?

11. Yto Takoe LHEHTp TAKECTU Ha KBaJApOKonTepe?
12. Yrto Takoe Tsra?

13. Jlaiite onpenenenne « IAEKTPOHHBIN PErysiToOp
CKOPOCTH.

14. Yto Takoe OKTOKONTEP, U YEM OH OTJIMYAETCS OT
Spyder?

15. OcHOBHBIE COCTABIIAIOIINE KBAIPOKONTEPA.

16. Kakyto cuity o6ecrnieurnBaroT mpomnesuiepsl?

17. Kontposuiep nonéra — 310?

O 0 IO DN W~

OO6cyxnenue
BOIIPOCOB

[InnotupoBanue
KBaJpPOKOIITEPA B PEIKUME
aBTOMAaTHYECKOM
cTadbuIn3anuu

3HAKOMCTBO C CUMYJISITOPOM TOJIETOB
KBaJpokornrepa. Pexxumsel nonera. YnpakHeHUs HA
pa3BuTHE 0A30BBIX HABBIKOB YIIPaBICHUS
KBaJIPOKOIITEPOM B PEKMME CTAOMIIH3aIIUU

[IpakTuueckas pabora
B CUMYJIATOpE T0JIeTa

50

W3rorosinenne 0CIMIOTHOTO
JETaTeNBHOTO arnmapara.
KoHctpykuus pamel

Tunel pam Konrepa, IPEUMYIIECTBA U HEJOCTATKU.
Marepuan s U3roTOBJICHHS paMbl KOIITEpa.

KOHI”pOJleble eonpocol:

OO6cyxnenue
BOIIPOCOB.
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1. Maiire onucanue BIUUIA «Tpuxonrep». HazoBute
MIperMyIIecTBa U HeAoCTaTKu « TpukonTepa

2. [Naiire onucanue BIIJIA «KBagpokonTep».
HazoBute npenMyiecTBa u HeIOCTaTKU
«KBagpoxonrepay.

3. Jaiite onucanue BIUJIA «['ekcakonrep». HazoBute
IIpeuMyllecTBa U HepocTaTKu «I excakonTepay.

4. Taitte onucanue BITJIA «Oxrokontep». HazoBure
IIPEUMYIIECTBA U HEAOCTATKU «OKTOKONTEPa»

- 1 MopenupoBanue pambl kBagapokonrepa B CAD [IpakTrueckas pabota
Kowmmac 3D. B CAD Kowmmac 3D
Pe3zepenoe epema:
yIpaKHEHHsI HA pa3BUTHE 0a30BBIX HABHIKOB
YIPaBJICHUS KBAJIPOKONTEPOM B peskume ACro
51- | Buasl 1 XapaKTepUCTHKH 0.5 0.5 Konnekropubie 1 0€CKOIIEKTOPHBIE MOTOPBI Ob6cyxnenue
52 | MOTOpPOB OECITUIIOTHBIX MPEUMYIIECTBA U HEAOCTATKU. XapaKTePUCTHKU BOnpocoB. Pemenue

JICTATCJIbHBIX aIlllapaTaoB

MoTOopoB. JIpaiiBep MmoTopa. Pacuer Tsiru MoTopa ot
Beca CIIY)KEOHBIX CUCTEM H TOJIC3HOH HArpy3KH.
Bune! nponeniepoB u ux moadbop moj
XapaKTEPUCTUKU MOTOPOB.

Konmponwsnwvie sonpocwi:

1. Yro aBnsgercs cuinoBoil yctaHoBkor Ha BITJIA tumna
KBanpoxonrep?

2. HazoBHTE OTIMYUTEIBHBIE YEPTHI KOJUIEKTOPHBIX U
0€CKOJUIEKTOPHBIX MOTOPOB, IPUMEHSAEMBIX JIJISI
KBaJIpOKOIITEPOB.

3. Yto ob603HauaeT XapakTepucTuka «pedTur KV»?
4. OTnuuuTenbHble 0COOEHHOCTH BHHTOB,
MIPUMEHSIEMBIX ISl BEPTOJIETOB U KBaIPOKOIITEPOB.

5. MaitTe olpenesneHe TEpMUHY yroJl aTaky.

6. Ha3zoBuTe OCHOBHOE ITPEUMYILIECTBO CKJIATHBIX
IIPOIIEIIEPOB.

7. Yto Takoe mporiceiBep?

3a1a4
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8. OT KaKux BO3/1E€WCTBUH 3alIUILAET KBaJPOKONTED
3alIUTa HECYIUX BUHTOB?

COopka kBaspoxonrepa - 1 Coopxka pamsl. [ToakimoueHne ciry>kKeOHbIX CHCTEM: [TpakTuyeckas pabora
00pTOBOI KOMIIBIOTEP, MOTOPHI, ipaiiBepa. 1o cOopke
KBaJIpoKoIITEpa
Pe3zepenoe epema:
yIpaXHEHUsI Ha pa3BUTHE 0a30BbIX HAaBBIKOB
yIIpaBJIeHUs KBaIPOKONTEPOM B pexume ACro
53- | DnekTponuTanue 0.5 0.5 Tumne! akkymynsTopabix 6arapeit (AKDB) Pemenue 3anau
54 | kBazpokonrepa KBaJIpOKONTEPA, IPEUMYIIIECTBA U HEOCTATKH.
Xapakrepuctuku AKDB. Pacuer sneMeHTOB UTaHUs
KBaJIpOKONTEPA.
bopToBoii koMIIBIOTED 1 - 0O0630p Mojienel U XapaKTEPUCTHUK MOJIETHBIX O6cyxnenue
OeCHUIOTHHKA KOHTpoJu1epoB. MHTepdelchl NOIKII0UeHUS BonpocoB. [loneTs! B
CIIy>K€OHBIX CUCTEM U BCTPOECHHBIE CEHCOPHI. CUMYJISTOpE

Konumponvnwie éonpocwi:

1. Yto Takoe paboyas yactora npoueccopa?

2. Kakue ceHcopHbIe TPUOOPHI YCTaHABIMBAIOTCS HA
KBaJipokonrep?

3. Ilepeuncnure OCHOBHBIE PEKHUMBI I1OJIETA
KBaJIpOKOIITEpA.

4. Kak mpoucxoauT B3auMOJIEHCTBHE KBAIPOKOTITEPA
C 4€JI0BEKOM, KOTOPBIA UM YIIpaBIISIET.

5. lns yero HeoOxo1uMo JeMn(pupoBaHUE B
KBaJipokonrepe?

6. MO>XHO 11 yIIpaBJIATh KBaJPOKOIITEPOM IIPU
nomotu Wi-Fi cs3u?

7. YTO Takoe BO3AYIIHBIN paanycC AEHUCTBUA?

8. Kakyro (hyHKIMIO BBIOJTHSIOT JaTYUKU
paccrosiHusA?

Pezepenoe epema:
yIpakKHEHHsI Ha pa3BUTHE 0a30BBIX HABBIKOB
yIpaBJeHUs! KBaIPOKONTEPOM B pexume ACro
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56

Cucrema yrpaBieHus

OECIUIOTHBIM JIETATEIbHBIM

anmnapaTom

0.5

0.5

CriocoOsI yrpaBneHus: 6ecruiaoTHUKOM. KaHab
CBSI3M [UISl yIpaBJIEHUs ApOHOM. [IpHEMHUK 1 ynbT
ynpasienus. Uarepdeiic mynpra ynpasnenus Fly Sky
FS-i6S.

Jlabopamopnas paboma
Cornpsixenue myJsibTa ¢ IPUEMHUKOM KBaJPOKOIITEpa.

Konmponwvnwvie éonpocwi:

1. Kakue crioco0s! ynpaBnenus BAC Bam u3BecTHbI?
2. Kakue kaHajbl CBSI3U UCIIONB3YIOTCS JTs
ynpaBiaeHHUs] 0eCIUIOTHUKOM?

3. OnuImuTe anropuTM CONPSHKEHUS IMyJbTa
yIpaBJICHHS ¢ IPUEMHUKOM KBaJPOKONTEpPA.

OO6cyxnenue
BOIIPOCOB.
Jlaboparopnas pabota

FPV cucrema npona

0.5

0.5

Kamepr! 6eciiioTHUKOB, BUJIbI U HA3HAYEHHE.
TpancmutTep u ero xapaktepuctuku. Kananel
nepeayu JaHHbIX ¢ kamepbl. FPV muiem.

Jlabopamopuasa paboma
ConpsixeHue kamepsl ApoHa ¢ FPV nuemom

Konmponvnwie 6onpocwi:

1. [lepeuncnure xapakrepuctuku FPV xamepsr.

2. 3ayeM JpOHY Ha OOPTY HECKOJIBKO Kamep?

3. YTo Takoe TpaHCMUTTEP, ONMUILINTE €Er0 OCHOBHBIE
XapaKTEPUCTHKH.

4. Ha xakoli yacToTe MOXKeT ObITh OpraHU30BaHa
CBsI3b KaMEpBhI IPOHA C CTAaHLIUEN puemMa’?

Pezepenoe epema:
yIpaKHEHUS Ha pa3BUTHE 0A30BbIX HABBIKOB
yTIpaBJIeHUs] KBAIPOKONTEPOM B pexxrme ACro

OO6cyxnenue
BOIIPOCOB.
JlaGopatopHas
pabora. [Tonersl B
CHUMYJIITOpPE

57-
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[IporpamMmmMHoe obecrieueHue

JUISL HACTPOUKHU JPOHA U

KOHTPOJIMPOBAHUS MOJIETa

Bunel nporpammHoro odecredeHus st
KOHTPOJIMPOBAHUA I10JICTA U HaCTpOﬁKH ApOoHa:
QGroundControl, ArduPilot, BetaFlight. O630p
BO3MO>KHOCTEH.

CpaBHHUTEBHBIN
aHaIm3
MIPOrPaMMHOTO
obecreyeHus

32




Ycranoska QGroundControl. 3arpy3ka nmpommBKy B
MoJIeTHBIA KOHTpoJuiep. HacTpoiika nmojsieTHoro
KoHTpoJuiepa. Beibop pamsl. Mento Ilapamerpsr.

Ilpakmuueckas paboma.

KannOpoBka gaT4MKOB: KOMIAC, THPOCKOIL,
aKCeJIEpPOMETpP, YPOBEHb T'OPU30HTA.

KanuOpoBka nmysbTa, BBIOOp pexnMa IPUEMHHUKA.
ITonernsie pexxumsl. Hactpoiika nutanusa. Hactpoiika
Failsafe.

Pe3zepenoe epema:
YIOPKHEHHS Ha pa3BUTHE Oa30BbIX HABBIKOB
yIpaBJIeHHs KBAJIPOKONTEPOM B peskrme ACro

[TpakTuyeckas pabora
B QGroundControl

60

PID perynaropst

0.5

0.5

UYro Takoe PID perynsTop u 3a 4TO OH OTBEYaeT?
OCHOBBI CHCTEM yIpaBICHUS Ha IPUMEPaAX U
rpadukax. [IpornopimonansHbIi, HHTETPATbHBINA U
muddepeHnraIbHBINA KO PUITUEHTHI

Konmponwvuwvie sonpocwi:

1. I'ne npumensiercs PID perynsarop?

2. 3a 4TO OTBEYAET NPONOPLUOHAIBHBIN

ko3¢ dunueHT?

3. 3a 4To OTBEYAET MHTETPATBbHBIN KOIDPUIIHEHT?
4. 3a yto oTBevaeT AP HepeHINATbHBINA

KO3 GHUIMEHT?

OO6cyxnenue
BOIIPOCOB

Jlabopamopnas paboma.
[Ton6op PID ko3¢ dunrienToB u pacyer ommoOKku
CUCTEMBI yIIPaBJICHHUS.

Pezepenoe epema:
yIpaKHEHHsI Ha pa3BUTHE 0a30BBIX HABBIKOB
yIpaBJeHUs! KBaIPOKONTEPOM B pexume ACro

JlabopartopHnas pabota
B QGroundControl

62

IloaroroBka k MOJICTY.

VYcranoska nponemiepos 1 AKb. Hactpoiika cucrem
AKyCTHYECKON CUTHAIM3AIMN 00 OIHMOKax.
Cocrostaust roroBHOCTH K nosiery. Kill switch

[TpakTuyeckas pabora
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TectupoBanue ciry>keOHbBIX
cuctem. [lepBbiit moner
rocie cOopku

TectupoBaHue CiIy:KeOHBIX CUCTEM.

Ilpakmuueckan paboma.

[TunoTupoBanue COOPAHHONU MOICIIH.

YrupakHeHus: Ha pa3BUTHE 0A30BBIX HABBIKOB
yIpaBJICHUS KBaJPOKONTEPOM B peKHMax
STABILIZED, POSCTL, ACRO.

Bxurouenue, BBIKIIIOUEHHE MOTOPOB, U3MEHEHHE
pexxumoB. Pabora ¢ razom. [IpeamnosneTapie MpoBEpKH.
PaGora ¢ kpeHoM u Tanraxxom. PaboTta ¢ prickaHbeM

[TnnorupoBanue
MOJEeIN

63- | CBOOOIHBII TTOJIET
64 | kBagpoKomTEpa

Yrnpa:kHeHHs 10 MHJIOTHPOBAHUIO
KBa/IpOKONTEPA.

[MunotupoBaHue KBaIPOKOITEPOM
[ToneT no BepTUKATILHOMY KBAJIpaTy.
[Tonet o rpansim Ky0a.

[TunorupoBanue
MOJeNn

Yrpa:kHeHus1 10 NUJIOTHPOBAHUIO
KBa/IpOKoOITEpPA.

[Toner mo BepTUKAIBHOMY KpPYTY.
[Toner mo BocbMepKe.

[Togbpem xonTepa no cnupanu

[IunoTupoBanue
MOJEIN

Pasznea 8. PeakTuBHOE ABHKEeHHE

65- | Bo3agyxornaBaHue, Kak

66 | mepBblil AT HOKOPEHUs
KOCMHYECKOTO
npoctpaHcTBa. Mcropus
Pa3BUTHSI PAKETOCTPOCHUS

Knaccudukamus paket. O KOCMUYECKUX KOPAOIAX U
KOCMOHaBTax. [louemy u Kak jeTaeT KOCMUYECKHM
KkopaOib. [IpuHIun paboTel ABUTATENS PAKETHI.

KonTpoabHbie Bonpochi:

1. KTo nepBbIM BbICKa3aJl UAEIO MOJETOB B KOCMOC?

2. KTo nprHMMaI ygactue B CO3/1aHUM MEPBOU
paxetsl (P-1)?

3. Kak Ha3Banu nepBbli CIIyTHUK, 3aITyIIEHHBIN HA
opouty 3emmnu 4 okTsi0ps 1957 roga?

4. B KakOM rojly mpoBEJIN UCIBITAHUS SKCTPEMATBHOMN
paxeTsl Ha TuOpuHOM ToruuBe I'MIPJ1-09?

5. Kakas coBerckas cTparernyeckas OaummcTuaecKas
pakera BuepBble crapToBasa B 1955 rogy?

OO6cyxnenue
BOIPOCOB
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6. Kakoii coserckuii anmnapar B 1959 rony nepseim
3areyatiie’ 0OpaTHYIO CTOPOHY JyHBI?

7. Kakue xnaccupukanuy paker Bbl 3HaeTe?

8. Kak paboTaeT pakeTHBIN BUTaTEIbh B
0€3B0O3IyLITHOM MPOCTPAHCTBE KOcMoca?

OcHOBHEBIE IMPUHIUIIBI
PCAKTUBHOI'O ABWIKCHUA

0.5

0.5

Cunbl, AeCTBYIONINE HA PAKETY-HOCUTENb B MOJIETE.
HGHTp TAKCCTU U HUCHTP AaBJICHUA PAKCTHI.
PeaktuBHas Tara. 3aK0H COXpaHEHUS UMITYJIbCa.
®opmyiia CKOpoCcTH L{MOIKOBCKOrO 11 paKETHI.

Pewenue 3a0au Ha BbIYUCICHUE CKOPOCTHU
[{1OJIKOBCKOTO JJIsl MHOTOCTYIIEHYATHIX PaKeT

Penrenue 3anau

67-
68

MoaenupoBanue
CTAaOWIBHOCTHA BOOHOMI
paketsl B Open Rocket

0.5

0.5

Unrepdeiic OpenRocket. MoaenupoBanue
KOPIYCHBIX JICTAJICH M ONEPEHHs] PAKETHI

Jlaboparopuas padota

DKcrepuMEHTaIbHOE MOJECIMPOBAHNE
oJHOCTyreHuaToi pakersl B OpenRocket

Jlaboparopuas padota

70

[IpoekTupoBaHue pakeThl C
BOJISIHBIM JIBUTaTENIEM

MopenupoBanue onepeHust 1 00TEKaTeNsi paKeThl B
CAD Kowmmnac 3D.

[IpakTnueckas padbora
B CAD Kowmmac 3D

COopka 1 UCIIBITAaHUE MOJICIH PAKEThl HA BOJSTHOM
JIBUTATEJIE

[IpakTuueckas pabota

71-
72

ITonBeneHue UTOrOB.
BricTaBka mocTrKeHHH

TCCTI/IPOBaHI/Ie I10 TCMaM HpOI\/’II[eHHOF0 Kypca

Tect

OO6MeH onbITOM ¢ yyamumucs 6 kiaacco. Beioop
HanpaBJIeHUs POEKTHOM JesITeIbHOCTH Ha
CJIeYIONUN y4eOHBIN Toj

OO6cyxnenue
BOIPOCOB

Hrtoro

72 yaca
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KAJIEHJAPHBINA YYEBHBIN 'PA®UK

Ne Pe:xxuM nesiTe IbHOCTH JlonmotHUTENbHAS
o0meodpa3zoBaTenbHast
o01Iepa3BUBalOLIas MporpaMma
TeXHHYECKOH HANMPABJIEHHOCTH
«®Pu3uKa BO31YXONJIABAHUI»

1. Hauvano ygeOHoro roma 01 cenTsa6ps 2024

2. [Tpog0IKUTETHLHOCTD YueOHOTO neproaa | 36 yueOHBIX HEIelb

3. [TpooKUTETLHOCT YUeOHOH HeJenu S nHen

4, [TeproMUHOCTh yUEOHBIX 3aHATHI 1 pa3 B Henento 1o 2 yaca

5. KonuuecTBo uacoB 72 gyaca

6. OxkoHyaHue yueOHOro roja 31 mas 2025

7. [Tepuon peanm3anuu MporpamMmsI 01.09.2024-31.05.2025
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PABOYASA ITPOT'PAMMA BOCIIUTAHUA

BocnurarenbHbli KOMIIOHCHT OCYHICCTBIIACTCA 110 CJICcayromumM

HallpaBJICHUAM

OpraHM3alM BOCIUTAHUS U COLMATIN3aLNU 00yYarOIUXCSL:
1) rpaxaHCKO-IaTPUOTUYECKOE;

2) HPaBCTBEHHOE U TyXOBHOE BOCIIUTAHMUE;

3) BocIMTaHKE TOJOKUTEIBHOTO OTHOIIECHUS K TPYAY U TBOPUECTBY;
4) UHTEIIEKTyaJIbHOE BOCITUTAHUE;

5) 3n0poBbecOeperaroiiee BOCIUTAHUE;

6) mpaBOBOE BOCIIUTAHUE U KYJIbTypa O€30aCHOCTH;

7) BOCIIUTaHHE CEMEUHBIX [ICHHOCTEH;

8) hopMHpOBaHNE KOMMYHUKATUBHOUN KYJIBTYPBI;

9) sK0JI0rNYECKOE BOCIIUTAHHUE.
Lens —  ¢opMupoBaHue JUYHOCTH €

rapMOHUYHOMU HIUPOKUM

MHUPOBO33PEHYECKUM KPYTrO30pPOM, C CEPHE3HBIM 0araxoM TeOpEeTUYECKUX 3HAHUN U
MPAKTUYECKUX HABBIKOB.

Hcnonb3yembie (OpMbI BOCIIUTATEIHLHOM paOOThl: BUKTOPHUHA, YKCKYPCHH,

HUI'POBLBIC IIPOTpaMMBbI, TUCITYTHI.

MGTOI[BIZ 6ecez[a, MHUHHN-BUKTOPHHA, H&6JIIOI[CHH$I, CTOJIKHOBCHMU: B3TJI1I10B U

MO3ULIAN, IPOECKTHBIN, TOUCKOBBIH.

[InaHupyeMbIii pe3yabTaT: MOBBIIMICHUE MOTHUBAIMU K HW3YYEHUIO (DU3UK

BO3/IyXOIUUIaBaHUS U JUMYHOCTHOMY Pa3BUTHIO; CPOPMUPOBAHHOCTh HACTOMYMBOCTH
B JOCTHKEHUN LEJIU, CTPEMIICHUE K TOJYYEHUIO KAaYECTBEHHOTO 3aKOHYEHHOTO
pe3ynbrara; ymeHue paboTaTh B KOMaHJ€; C(HOPMHUPOBAHHOCTH HPABCTBEHHOTO,
ITO3HABATEJIBHOIO U KOMMYHHUKATUBHOTO IOTEHIMAJIOB TUYHOCTH.

KasienpapHblii VIaH BOCIUTATEILHOM padoThI

Ne | Haspanue meponpusitus, Hanpasaenus ®opma Cpoku
n/n co0bITHA BOCIIMTATE/bHOM pa0oThl| NPOBEACHUS | NPOBEICHUSA
1. | UHCTpyKTaX 1O TEXHUKE bezonacHocTh ¥ 310pOBHIii | B pamkax CeHTs0pb
0€301aCHOCTH U MpaBWwiiaM | 00pa3 KU3HU 3aHATUN
ITOBEJICHUS B KJ1acce
2. becena o coxpanenuun I'paxxnancko- B pamkax CenTts0pb-Mait
MaTepualbHbIX IEHHOCTEH, | HAaTPHOTUYECKOE 3aHATUN
Oepe’KHOM OTHOILIEHUH K BOCIIUTAHHUE,
000pYZ0OBaHUIO HPABCTBEHHOE BOCIIUTAHHE
3. 3ammra KeiCOB BHYTPH HpasctBenHnoe B pamkax OxT1a0pb-Mait
IpyHIIbI BOCIIUTAHHUE, 3aHATUN
TPYJIOBOE BOCIIUTAHUE
4. VYuyacTtue B copeBHOBaHUAX | Bocniuranue B pamkax OxTs0pp-Mait
Pa3INYHOTO YPOBHS HMHTEJUIEKTYyaJIbHO- 3aHATUN
I103HABATEJIbHBIX
HUHTEPECOB
5. | JleHpb aBuanuu u NHrennexryanbHOE B pamkax Arnpenb
KOCMOHABTHKHU BOCIIUTAHMUE; 3aHATHN
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MIPaBOBOE BOCIIUTAHUE U
KyJIbTypa 0€301aCHOCTH;
dhopmupoBaHue
KOMMYHUKaTUBHON
KYJIbTYPBI;

6. OTKpBITBIE 3aHATHS, Bocnuranue B pamkax Maii
MacTep-KJIacChl IIOJIOKUTEIILHOTO 3aHATHH,
OTHOIIEHHUS K TPYLy U MEPOIPUATHS
TBOPYECTBY; AT
UHTEJIEKTYaJIbHOE «KBanTopuym»
BOCIIUTaHMUE;
¢dopmupoBaHue
KOMMYHHMKaTUBHOM
KYJIbTYpPbI

Cnucok ureparypbl

HopMatuBHBIE TPABOBBIE AKThI

1. ®enepanphblil 3akoH «O0 obpazoBanuu B Poccuiickoit denepanum» ot
29.12.2012 r. Ne273-®3.

2. Vka3 Ilpesunenra Poccuitickonn @eneparuun «O Mepax MO peann3anuu
roCyJapCTBEHHOM MOJUTUKHU B oOnactu oOpa3zoBaHusa ¥ Hayku» oT 07.05.2012 r.
Ne599.

3. Vka3 Ilpesunenra Poccuiickoit ®Denepaunu «O MEpONpUATHAX IO
peanu3aly rocyJapcTBeHHOM conranbHON noauTUuKm» ot 07.05.2012 1. Ne597.

4. Ilpuka3z MunuctepcTBa mnpocselieHuss Poccuiickoit @eneparuu ot 27
utonist 2022 1. Ne629 «O06 yrBepxkaeHuu [lopsiaka opranuzanuy U OCyIECTBICHUS
0o0pa30BaTeNbHON ACSITENBHOCTH IO JOTOJHUTEIBHBIM 00IIe00pa30BaTEIbHBIM
porpaMmam.

5. IlocranoBnenue ['1aBHOTO TOCYAAPCTBEHHOTO CaHUTApHOro Bpadya PD ot
28.09.2020 r. Ne28 «O6 ytBepxkaeHun canutapubix npasun CII 2.4.3648-20
«CaHUTapHO- 3MUAEMUOJIOTUYECKUE TpeOOBaHUS K OpraHU3allid BOCIHUTAHUS U
o0y4eHUs, OTAbIXa U 03/I0POBJICHUS JE€TEH U MOJIOJICIKI.

6. Pacnopspokenue I[IpaButensctBa Poccniickoit @enepanuu ot 31.03.2022 r.
No678-p «O06 yrBepkennn KoHlenum pa3BuTHs JOMOJHUTEIILHOTO 00pa3oBaHus
netert 1o 2030 romay.

7. llpukaz MunuctepctBa oOpazoBanusi KanumHuHTpajackon odmactu ot 26
utonsg 2022 1. Ne912/1 «OO6 yrBepxknenun [lmana paGoTel Mo peanuszanuu
Konneniuu pa3Butus JOMOJHUATEIBHOTO oOpa3oBanus aeteit 10 2030 roaa, I atam
(2022 — 2024 romel) B Kamumuuarpaackoii obmactu u lleneBbIx mMmokasarencit
peanu3aiuu KoHnenmu pa3BuTust JOMOJHUTEIHHOTO 00pa3oBanus nereit 10 2030
roja B KanuuuHrpaackoi oomactuy.

J1J1s1 Iegarora JIONOJHUTEILHOTO 00pa30BaHM:

1. I'enpenmreiin JI1.O., KalinanoB A.b., KoxxeBuukoB b.b. ®usuka 7. — M.:
MmuemosuHa, 2009.

2. 'ennenmreiin J1.O., Kupuk JILA., I'ensdrat .M. 3agaunuk ajs
o0111e00pa3oBaTeNbHBIX yupexaeHuii. — M.: Maemo3suna, 2009.
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3. Ay3s I1.J1. Uctopus BozmyxomnaBanus u aBuanuu B Poccun. — M.
Mammunoctpoenue, 1989.

4, Kenapimn M.B. Asuanus B Poccun. — M.: Mamunoctpoenue, 1988.

5. [lepwimkun A.B. ®uszuka 7. — M.: poda, 2009.

6. boiiko 0.C. I'ony6as meuta ctonetuit. — M.: MammHoctpoenue,1991.

7. T'otoana E.A. 100 Benukux aBuatopoB mupa. — M., 2007.

8. lerckas saruknoneaus «Yro takoe? Kto takoi?». — M.: M3marensckuii
nom «CoBetckas nemarorukay, 2004.

9. ManTioxun C.I1. Bo3nymneie 3men. — M.:1984.

10. Ilepenbman A.W. 3anumarensHble 3agaun 1 onbIThl: s cpen. U crap.
Bo3pacta. — MH.: benapych, 1994.

J11s1 00YyYaroNIuXcst M POAUTEIICH:

1. T'oroBana E.A. 100 Benukux aBuaTopoB Mupa. — M., 2007.

2. Jlerckas sHnukioneaus «4ro rakoe? Kto takoii?». — M.: M3marensckui
nom «CoBeTrckas nemarorukay, 2004.
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