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UCCNEAOBAHUE PA3/IMYHbIX KOHCTPYKLIUIA
CAMOJIETUKOB U3 BYMATU

BoinosnHss JaHHBIA POEKT, Bbl Y3HAETE yIMBUTEIbHYIO UCTOPUIO OyMa)KHBIX
CaMOJIETUKOB — OT JIPEBHUX OpPUTraMU JIO COBPEMEHHBIX CIIOPTUBHBIX PEKOPAOB. Bbl
HAYYUTECh CO37aBaTh Pa3IMYHbIC MOJIEIN OYMaKHBIX CAMOJIETUKOB U UCCIEA0BATh X
JIETHBIE XapaKTePUCTUKHU. Bbl OCBOMTE HABBIKM MOJEIMPOBAHUSA, IPOBEACHHUS
HKCIIEPUMEHTOB U paOOThl B KOMaH/E ISl JOCTUKEHUS HAWITYUIINX PE3YJIbTATOB.

Henab mpoekTa: u3yueHHE MPUHUUIIOB CO3/IaHUS MOJEJEH CaMOJETHUKOB W3
Oymaru (TpaJUIMOHHBIM, JAPOTHK, C YTKEICHHEM), WX MOJEIUPOBAHUE,
WCCJIEIOBAHNE TAJIbHOCTH U MPOIOJIKATEILHOCTH MOJIETA.

IIpu BbINOJTHEHHUH NPOEKTA BbI CMOXKeETe:

U3YYUTh XapaKTEPUCTUKH PAa3IMYHBIX KOHCTPYKIMH OyMaXKHBIX CaMOJIETUKOB,
Y HAa OCHOBE ITOr0 MCCIIEJOBAHMS OCBOMTH TEXHOJOIHIO CO3/aHUS M COOPKH Tpex
OCHOBHBIX THIIOB MOJIEJIECH: TPAJUIIMOHHOTO, IPOTUKA U MOJIETH C YTSKEICHUEM;

MIPOBECTH HEOOXOAMMBIE PacUEThl U U3MEPEHUS TapaMETPOB Mojieel (pa3Max
Kpblla, OaJaHCHUPOBKA, pPACIOJOXKEHUE  YTKENIUTenel) sl oOecnedeHus
ONTUMAJbHBIX JIETHBIX XapaKTepUCTHK, a TaKkxe pa3padoTaTb METOJIUKY
CPABHUTEJIIBHOTO JKCIIEPUMEHTA 110 OLEHKE JAJIBHOCTH M NPOJOJDKUTEIBHOCTH
NOJIETA;

HaWTH, MPOAHAIU3UPOBATh U CUCTEMATU3UPOBATH MH(POPMALIHIO, KACAIOUTYIOCS
UCTOpUHM OYyMa)KHOTO aBHAMOJIEIUPOBAHMUS M KOHCTPYKTHUBHBIX OCOOCHHOCTEU
pa3NUYHBIX CXeM, i1 OOOCHOBaHMS BbIOOpa HCCIEOYyEMBIX MOJENed H
IIPOTHO3UPOBAHUS UX JIETHBIX KAYECTB;

Oo(QOpPMHUTH CO3/IaHHBIE MOJENIM CaMOJIETUKOB, IPOBECTU UX CPABHUTEIbHOE
TECTUpOBaHUE, 3a(UKCUpPOBaTh pe3yjbTaTbl B TaONMIAX W C€O3JaThb HTOTOBYIO
NPE3ECHTALMI0 TMPOEKTAa, OTPAKAIOUIYID BCE JTallbl  UCCIEN0BAaTEIbCKOW U
MPaKTUYECKON paOOTHI.

ObopyaoBanne M HeO0OXO0AMMBbIE MATEPHAJbI: IUIAHIIET WJIA KOMIIBIOTED C
JIOCTYIIOM B HMHTEPHET, JIUCTHl IJIOTHOM Oymaru pasHbeix QopmaroB (A3, A4),
yTSOKENUTENU (CKpenKu, HeOOodbIIne CKOObI), MPOCTOM KapaHall, JACTUK, CKOTY,
KJIeH-KapaHJall, KaHLEIIPCKUE HOXKHULBI, PYJETKa WIH CaHTUMETPOBas JIEHTA,
CEKYHJIOMED.

X0/ BbINOJIHEHUSI MIPOEKTA

[ar 1. [Torpyenue B npoOiieMy U UCCIIEI0BaHUE



N3yuuTe uctopuio co3aanusi OyMa)KHbIX CaMOJIETHUKOB. Y3HalTe, YTO MepBbIE
Oymaxkuble Moaenu nosiBuiuch 6onee 2000 ner Hazan B Kurae, riae 6pu1a n3o6perena
Oymara.

[Ipoananu3upyiiTe, 4eM OTIMYAIOTCS Pa3IUYHbIE KOHCTPYKIIMH OyMasKHBIX
CaMOJIETUKOB M KaK 3TH OTIWYHS BIUSIOT HA UX MOJET (CM. PUCYHOK).

[ar 2. [InanupoBanue u pa3padboTka

Pacnpenenurec mo rpymnmam. Co3gailTe 3CKU3bl TPEX OCHOBHBIX THIIOB
CaMOJIETUKOB: TPAJAUIIMOHHOIO, IPOTHKA U MOJEIHU C YTsHKEIIEHUEM (CM. PUCYHOK).
OnpenenuTe ONTHUMANbHBIC pa3Mepbl IS KaXA0W Mojenu. Paspaboraiite miaH
HKCIIEPUMEHTA IO TECTUPOBAHUIO JIETHBIX XapAKTEPUCTHK CAMOJIETUKOB.

Tpaouyuonnsiii Jlpomux C ymsoicenenuem
Puc. Mooenu camonemuxoe uz bymazu

[ar 3. [IpakTrueckas peanuzanus

AKKypaTHO U TOYHO cOOEpUTE BCE TPU MOJAEIH CaAaMOJIETHKOB, CTPOTO CIEAys
BBIOpAHHBIM cXeMaM cOOpkH. J[Jis MoJIeNu ¢ yTshKEeJIeHUEeM TO3KCIEPUMEHTUPYHTE C
pacrnoyiokeHueM rpysa (CKpernok) — B HOCY, B IeHTpe wiu B xBocTe. [IpoBepbTe
CUMMETPUYHOCTh KPBUIbEB M HAJIEKHOCTH BCEX CTUOOB.

[IIar 4. TectupoBaHue U aHAIINU3

[IpoBenuTe cepuio 3amMyCKOB KaXJAOW MOJEIM B OJWHAKOBBIX YCIIOBHUSX.
W3mepbTe MambHOCTH TOJIETa U BpeMsl HaXOoXAeHHUS B Bo3ayxe. CocTaBbTe TaOIHITY
TS 3aIUCH Pe3yIbTaToB (Tabnuia). [IpoBeauTe He MeHee 5 3aIyCKOB KaXKI0M MOJIeNn
JUISL TIOJIYYeHHS] JOCTOBEPHBIX JaHHBIX. 3a(UKCUPYWHTE TPACKTOPHUIO TMOJeTa H
MOBEJICHUE KaXKIOU MOJICJIN B BO3/IyXE.

Tabnuya — Xapakmepucmuxu noziema pasiutdHulx Mooeneti CAmoaiemuKkos uz oymasu

Bpems
JaabHOCTH Tpaexkropus
Tun Mmoaean HAXO0KJAeHMS B
nmoJiera 1noJiera
BO3/1yXe
TpaauioOHHBIN
HpoTtuk

C yrsoxeneHuem

[lar 5. IToaroroBka oTyeTa U MPE3CHTALIUU



Ha sTom 3Tamne Bam HEOOXOAMMO CTPYKTYPHUPOBATh U KPACHBO MPEACTABUTH BCIO
pojeNaHHyI0 paboTy. DTO MOKAXET, HACKOIBKO TIyOOKO BBl M3YyUWJIM TEMY U KakK
s dexTuBHO paboTanm B KOMaH/IE.

CoOepuTte Bce MaTepualibl, KOTOPBIEC Y BAC MOJYUMIIMCH HA MPEIBIAYIIHNX dTanax:
dotorpaduu roTOBBIX MOJENEH, TaOMUIBI C pe3yJbTaTaMU HUCIBITAHUN, YCPHOBUKHU
pacdeToB, 3aMETKH U3 MHTEPHETA 00 HCTOPUN OYMaXKHBIX CAMOJICTUKOB.

OpranusyiiTe UX B JIOTHYECKOH TOCTIEAOBATEIHPHOCTH: OT U3yUEHUSI HCTOPUHU U
MPUHIIATIOB a3POIMHAMUKH JI0 CO3TaHMS MOJCIICH U MPOBEICHHUS DKCIIEPUMEHTOB.

Pacmipenenure, KT0 U3 4JICHOB KOMaHJbl OTBEUaeT 3a OPOpMIICHHE KaxI0Tro
3JIEMEHTA OTYETa U MPE3CHTALINH.

[IpoBenute ¢uHanbHOE OOCYXIEHHE, YTOOBI MPOBEPUTH, BCE JIU TMOHITHO U
JIOTUYHO U3JI0KEHO.

Bosmooichvie sapuanmul oghopmaenus pe3yibmamos ceoeil pabomol:

1. TekcT (MMCHMEHHBIN OTYET WM pa3jielibl B Mpe3eHTaluu). TeKCT J0DKeH
OBITh KPATKUM, YETKUM M OTBEYATh HA OCHOBHBIE BOIIPOCHI MPOEKTA.

BBenenue: KkpaTko OMMIUTE, YTO TaKoe OyMakKHbIE CAMOJICTUKH U TMOYEMY HX
U3y4YCHHE MHTEPECHO C HAYYHOW TOYKHU 3pEHHUs. YTMOMSIHHUTE, YTO 3TO HE MPOCTO
UTPYIIKA, a OOBEKT AJIS U3yUYEHHUS adPOAUHAMUKH.

Ilens 1 3a1ayu: 4E€TKO MOBTOPUTE, YTO BbI IJIAHUPOBAIU CAENATh — U3YUYUTh
KOHCTPYKITUH, TOCTPOUTH MOJIEIH U UCCIE0OBATh X IOJIET.

Teopernyeckas 4acTb: OOBSICHUTE CBOMMH CIIOBAaMHU, Ha KaKUX (PU3UUECKUX
MPUHITUIIAX OCHOBAH MOJET (MOAbEMHAsI CHJjla KPbljia, COMMPOTUBIIEHHE BO3TyXa, IICHTP
TspkecTH ). ONMUIUTE, YeM OTJIMYAIOTCS] KOHCTPYKITUN «TPATUIIMOHHBIN, «APOTUK» U
«C YTSDKETICHHEM.

[IpakTHdeckast 4aCTh: OMUIIATE MPOIECC COOPKU KaXJAOH MOJENN — C KaKHUMH
TPYIHOCTSIMU CTOJIKHYJIMCH (HAmpuMep, TOOWTHCS CUMMETPHH KPBUILEB) W KaK WX
npeojiosienu. Pacckaxkure o MpoBeACHUH SKCIIEPUMEHTA — KaK U3MEPSIIN TallbHOCTh U
BpeMs TOJIeTA.

3akir0ueHUe M BBIBOJIBI: CAeNaiTe BhIBOJGI. Kakas mMojens mokasana JIydlinne
pe3yNbTaThl 1O AATBHOCTH TOJIEeTa, a Kakas — 1o Bpemenu? [loarBepauivch a1 Bamm
nepBOHAYaANIbHbIE TpeAnojoxkeHusi? UYrto OBUIO caMbiM CIOXHBIM M CaMbIM
WHTEPECHBIM B padboTte?

2. ®ortorpaduu ¥ BUACO3AMMCH TIOMOTYT HATJISITHO TTOKa3aTh Balry padoTy.

doTokoIIax Mpolecca: cAenanTe ceputo Gpororpaduii, KOTOpbIe MOKA3BIBAIOT
KITFOUEBBIE MOMEHTHI PalOOThI: «HM3yUYEHHE CXEM CKIIAJIBIBAHUS», «IIPOIEeCcC COOpKU
MOJIeNIel», «TOTOBBIE CaMOJICTHKH», «IPOBEJACHUE WCIBITAHUN», «U3MEpPEHUE
PE3YIBTATOBY.



Buzaeo3annce moJIeTOB: CHUMHMTE Ha BHJIEO MOJETHl PA3HBIX MOJENEH. ITO
MIOMO’KET POAHAJIU3UPOBATh TPACKTOPHUIO U CTAOMIIBHOCTh MoJieTa. MOXHO CO3/1aTh
KOPOTKHI CMOHTUPOBAHHBIN POJIUK.

3. Tabnumpl nenar0T Balid pacdeThl W HAOMIONCHHUS HATTSIHBIMA |
podecCUOHANIbHBIMU. 3aMlOTHUTE TAOIUILY.

Tabauya — CpasHumenvHblil aHaius mooeneti

C

Kpurepnii TpaauuuoHHbIH Aporux
puTep P P yTsKeJIeHUueM

[IpoctoTa cOopku

CTaOMIBLHOCTH ITOJIETA

I[EUIBHOCTI) ITOJICTa

Bpewms B Bo3ayxe

4. dpyrue ¢hopMbl IpeICTaBICHUS PE3YIbTATOB.

[Ipe3zenrtanus: 0OBEAMHUTE BCE DJIEMEHTHI (TEKCT, Tabmuibl, doTorpadumu,
BUJIE0) B €IMHYI0 KOMIIBIOTEpHYIO Mpe3eHTauuo. CrenaiTe ee KpacHBOM, HO HE
neperpykaiTe TEKCTOM — TJIaBHOE JTOJIKHBI PACCKa3bIBaTh BHI.

CrenaoBbIi ToKIa] (OCTEP): JUIs 3alIUTHI MPOEKTa MOKHO 0)OPMUTH BCE HA
OJTHOM OOJBIIIOM JINCTE BaTMaHa, Pa3MECTUB TEKCT, Tabmuibl U (ororpaduu B
JIOTHYECKOM Topsiake. PazmMecTuTe B LIEHTpE BallM JIyUILIHE MOJEIH.

JleMOHCTpanus MoOJeNei: MOArOTOBbTE CBOM MOJEIM MAJI JKUBOTO IOKa3a.
BynpTe TOTOBBI MPOAEMOHCTPUPOBATH MOJIET JIYUIIIETO CAMOJIETHKA.

KoMOuHupyst 3TH (hOpMBI, BBI CO3/IaTUTE MTOJTHOIICHHBIN U YOS TUTETbHBIN OTUYET,
KOTOPBIN MTPOJEMOHCTPHUPYET BCIO TITyOHHY Balleil paboThl HaJ MPOESKTOM.

Oxuaaembie pe3yibTaThl

B pesynbraTte mpoaenaHHOW pabOTHI BbI PACIIUPUTE CBOW 3HAHHS B MCTOPUU
aBUAIlUM, 3aKPENUTe TMPAKTHUYECKUE YMEHHUS TPOBEICHUS W3MEPEHUU, OCBOUTE
TEXHOJIOTUH CO3JIaHUS PA3IMIHBIX MOJIeNIel OYMa)KHBIX CaMOJIETUKOB. Bbl HayunTech
paboTaTh B KOMaHj/E, paclpeiessisi pojid M COBMECTHO AaHAIM3UPYS PEe3yJIbTaTh
skcriepuMeHToB. [lociie 3aBepiieHusi paOOThI BBl CMOXKETE MPOJIEMOHCTPUPOBATH
CO3/IaHHBIE MOJICTIN U IPEICTABUTH UTOTU CBOETO MCCIICOBAHUS B BUIC TPE3CHTAIINH.



BETPAHOW NPONENNEP

BrlnonHss TaHHBIN MPOEKT, Bbl U3YUUTE MPHUHIIUIBI TPE0Opa3oBaHUsl SHEPTUU
BETpa B MEXaHMUYECKOE JABM)KCHHUE, JISKAIUE B OCHOBE pabOThI BETPSIHBIX MEJIBHULL U
COBPEMEHHBIX BETPOTE€HEPAaTOpOoB. BBl MpoBeneTe HEOOXOAWMBIE pacueThl AJis
co3ganusl 3(PGHEKTUBHON KOHCTPYKIIMM W Hccieayere (aKTOphl, BIHUSIONIME Ha
CKOpPOCTh BpalleHusi mporesuiepa. Bbl ocBouTe HaBbIKM pPabOThl B KOMaHJE,
pacrpeenss poJiv Uil TOCTHKEHHUS OOIIETo pe3yJibTara.

Hean mpoekTa: co3anue U UCCIEA0BAHNE XapaKTEPUCTUK MOJICIN BETPSTHOTO
nporessepa u3 Oymard.

IIpu BbINOJIHEHUM NPOEKTA BbI CMOKETeE:

MCCIIE0BATh PUHUHUIIBI pa00OTHI BETPSHOTO MPOIIEIIepa;

MIPOBECTH HEOOXOAMMBIE PACUEThl IJMHBI JOMACTEH, BHICOTHI OCHOBAaHUSA IS
oOecrieyeHus: yCTOUWYMBOCTH U 3(PPEKTUBHOCTH MOJIEINH;

IpoaHaIM3UPOBaTh U 00padoTaTh MHPOPMALIHIO 00 UCTOPUU BETPOIHEPTETUKU
U 0COOCHHOCTSIX KOHCTPYKLUN BETPSIHBIX MTPOTIEIUIEPOB;

CO3/1aTh JEMCTBYIOILYIO MOJIENb BETPSHOTO MpoIiesuiepa u3 Oymaru;

oQOpMHUTH MOJIETb, CO3AAaTh U 3AlUTUTh WTOTOBYIO IMPE3EHTALMIO MPOEKTA,
OTPaXKAIONIYIO BCE ATAIbl paObOTHI.

OGopynoBanne W He0OXOAUMBbIE MATEPHUAJBbI: MOOWIBHBIN TenepoH C
JOCTYIIOM B MHTEpPHET, IJACTUKOBas TPyOOUYKa, KAapTOHHBIA UWIMHAP, IJIOTHAA
Oymara, Kiei-kapaHaail, KaHIEISIPCKUE HOXKHHUIIBI, JBIPOKOJ, JUHEHKa, TBEpIOe
ocHoBaHMe (KapToH wiH (panepa pazmepamu 10x10 cM), mpocToii KapaHjall, CTUPKa
(unu apyroii HeOOoJIBIION TPY3 A OaTaHCUPOBKH).

Xoj BbINOJTHEHHUS NPOEKTA

[ar 1. [Torpy>xenue B npoOieMy U UCCIEI0BaHUE

N3yunTe UCTOPHIO UCTIOIB30BAHUS DHEPTUU BETPA: OT KIACCUUECKUX METbHUIL
70 COBPEMEHHBIX BETPOI€HEPATOPOB.

Haiinute u npoaHamusupyiite uHPoOpMauuio O BeTpskax B PecmyOiuke
bemapycs [3].

[Ipoananu3upyiite, kakue (GOpMBI JIOMACTEH, IO BallleMy MHEHHUIO, SBIISIOTCS
HanOoJsee 2 (PEeKTUBHBIMU (CM. PUCYHOK).

| | |

| ‘

Puc. opmul nonacment empsanozo nponennepa



[ar 2. [InanupoBanue u pa3paboTka
Pacnipenenurecs no rpynmnam. Co3aaiiTe 3CKU3bI H CXeMbl OyAyIIETr0o BETPSHOTO
nporneiepa, moJ00HbIe MPUMEPY Ha PUCYHKE.

Puc. Mooenv sempsanozo nponennepa
[IpoBenuTe pacyeTsl: ONpPENEIUTe ONTUMAIBHYIO JUIMHY U IIMPUHY JIONACTEM,

BBICOTY CTOMKH (KapTOHHOT'O LMJIMHJIpA) Ui Balllel MOJEIH.

[Iponymaiite cioco0 KperuieHus JonacTeil K ocu (IIacTUKOBOM TpyOOUKe) Tak,
YTOOBI OHM MOTJI CBOOOJIHO BpalIaThCsl.

[ar 3. [IpakTnueckas peanuzanus

[ToaroToBbTE ACTANM: BHIPEKHTE JIOMACTH U3 TUIOTHOW OyMaru, mpuaanTe UM
U3ruo, NOArOTOBbTE KAPTOHHYIO CTOMKY U OCHOBAHHUE.

Cobepute MOAEIb: HAZIEKHO 3aKPENUTE CTONKY HA OCHOBAaHUH, YCTAHOBUTE OCh
(MIacTUKOBYIO TPYOOUKYy) B CTOWKE C BO3MOMKHOCTBIO BpAIICHMs, HPUKPEIINUTE
JIONIACTH K OCH, COOJII0/1asi CHMMETPHIO.

[IpoBeppTe  cOajmaHCHMpOBaHHOCTh  mponemiepa (OIpu  HEOOXOIUMOCTU
UCIIOJIb3YyWTE CTUPKY AJI1 OAaJTaHCUPOBKH).

[Ilar 4. TectTupoBaHUE U aHAIN3

[IpoBeauTe UcBITAaHKS MOJIEIN: HAIIPaBbTE HAa HEE MOTOK BO3/ayXa (Hampumep,
OT BEHTWJIATOPA, (heHa U MPOCTO MOyHTE).

[Ipoananu3upyiiTe, HACKOJIBKO XOPOILIO U OBICTPO BpalllaeTCsl MpOMeIIep.

IIpoBepbpTe YCTONYMBOCTH KOHCTPYKLMU.

DKCIepUMEHTAIIBHO OTIpEeENUTe, Kak popMa U yros u3ruda jonacteil BIUSIOT
Ha CKOPOCTbh BpaIlEHUS.

3adukcupyiiTe pe3ysbTaThl UCIBITAHUM (cAenaiite ¢otorpaduu, 3amUIIUTE
HaOJIIO/ICHHUS).



[ITar 5. [ToaroroBka oT4yeTa U NPE3EHTALUN

1. Cobepute Bce matepuansl: Gororpaduu, YepTEKH, Pe3yIbTaThl PacyeTOB,
3aMETKH.

2. OpraHu3yiTe uX B JIOTHYECKOU MTOCIIEI0BATEIbHOCTH.

3. Pacmipesenure, KTO U3 Y4JIEHOB KOMaH/Ibl OTBEUYAET 3a 0(hOPMIICHHE KaXKIOTO
DIIEMEHTA.

Bozmooicnvle sapuanmel oghopmnenus pe3yibmamos:

1. TekcT (MUCbMEHHBIA OTYET WJIU pa3/ielibl B IPE3CHTAIUN):

BBenenue: KpaTKo OMNMUINIMTE, YTO TaKO€ BETPSHAs JHEPrus WU TAe OHa
TIPUMEHSIETCA.

Lenp 1 3agaun: 4eTKO CPOPMYTUPYITE, UTO BbI IJIAHUPOBAIU CACNATH.

Teopernyeckas 4acTb: OOBSICHUTE CBOMMU CJIOBaMH, 32 CUET YETrO BpaIaeTCs
ponesep.

[IpakTUueckass 4acTh: OIMUIIUTE MPOIECC COOPKH, C KAKUMH TPYIHOCTSIMHU
CTOJIKHYJIUCH.

3aKiIrovYeHre U BBIBOJBI: OTBETHTE HAa MPOOJIEMHBIE BOMPOCH! mpoekTa. Kakas
dbopma nomnactel okazanach camoi 3ddexkTuBHON? UTO OBLUIO CaMBIM CIIOXKHBIM B
pabote?

2. CxeMsr:

Cxema cOOpKH: MOCIIEI0BATENBHOCTD IAr0B MO CO3JaHUI0 MOJIEIIH.

3. Tabnuibt JenaroT BaIlln pacyeTsl HaTJISTHBIMU u
npodecCuOHALHBIMU (TaOIUIIBI).

Tabnuya 1 — Pacuem napamempos moodenu

DJIeMEHT Marepuai Pa3mepsl KoumnuecTBo
KOHCTPYKUIMH
JlonacTh [InotHast Gymara
nponesepa
Croiika KapronHnslit
UTAH]IP
Ocsp [TnactukoBas
TpyOOuKa
OcHoBanue Kapron/dhanepa




Tabnuya 2. Pe3ynbmamul UCnblMarUuil pasHbiX KOHCMPYKYUll 1onacmei

Ne dopma Yroa CxopocTb BpauieHust BeiBoabI
HCHBITAHUS JIOMACTH u3ruda | (BbICOKast/cpeaHsAsA/HU3KaA)
1. [IpsimoyToJibHAs
2. V3kas, JIMHHAs
3. [IInpoxkas,
KOpOTKast

4. pyrue hopMsI:
@DOTOKOIIIAX: KIFOYEBBIE 3TAIbl PA0OTHI.

[Ipezenranusi: 0ObEIUHUTE BCE OHJIEMEHTHl B E€IUHYI0 KOMIBIOTEPHYIO
MPE3EHTALUIO.

CteHnioBbIi 10KIa: 0POPMHUTE BCE HA OJTHOM OOJIBIIIOM JIUCTE BaTMaHa.

Oxuaemble pe3yjbTaThl

B pesynbTare mpojenaHHON pabOTHl Bbl PACIIUPUTE CBOM MPEACTABICHUS O
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTUH, 3AKPEMUTE MPAKTHUECKUE YMEHUS PabOThI C
yepTeKaMu U MPOBEJCHUS PACUETOB, HAYUYUTECHh CO3/1aBaTh JCHCTBYIOIIME MOJEIH.
BrImonHsIs TaHHBIN MPOEKT, Bbl Pa30BHETE HABBIKM PabOTHl B KOMAaHJ/E, COBMECTHO
perasi uHKeHepHbie ipoosiemsl. [locne 3aBepiieHust paboThl BB CMOXKETE HE TOIBKO
MPOJIEMOHCTPUPOBATh PAOOTAIONIYI0O MOJIETh BETPSHOIO IMpomeisiepa, HO U
MPEJACTABUTh UTOTU CBOETO UCCIEIOBAHUS B BUJIC MPE3EHTAIIUH.
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MO/E/1Ib CONHEYHOW CUCTEMbI

BrInosHsAs TaHHBIA TPOEKT, BBl COBEPILINTE ITyTEHIECTBUE 10 IPOCTOPaM Haleh
KOocMHUYeCcKOM ceMb — ConHeuHOM cucTteMe. Bbl M3yunTe MiaHeThl, UX YHUKAJIbHBIC
XapaKTepUCTHUKHU, TOPSIAOK PACHOJIONKEHUS U BHEIIHUN BUJl. PaboTasi B KOMaH/E, BBI
pacnpenenuTe poiau sl JOCTUKEHUS 00ILEro pe3yJspTaTa.

Heab mpoekTa: co31aHrE U UCCIEN0BAHUE KOMIIOHEHTOB Mozenn ConHeuHon
CUCTEMBL.

IIpu BBINOJTHEHUH MMPOEKTA Bbl CMOKeETe:

uccienoBarb 00beKThl COJIHEYHOM CHUCTEMbI, BBIIBUTH HMX OCHOBHBIE
XapaKTEPUCTHUKY;

MPOBECTU HEOOXOJMMbIE MATEeMaTHYECKHE pacueThl [Jisi OMNpPEICIICHUS
MaciiTada TIaHeT B MOJCNIM W PACCTOSTHUM MEXIYy HUMH IMPU CO3JIaHUM MOJEIU
CoJHEYHOM CUCTEMBI;

IpOaHaTU3UPOBaTh U 00paboTaTh WHOOPMAIMI0O 00 HUCTOPUH OTKPBITHS H
HA3BaHUSX IUIAHET, 11 000CHOBAHUS BHIOPAHHBIX PEIICHUM MPU CO3TaHUN MOJIEIIH;

opopMuth Mozenb COJHEYHOM CHUCTEMBI, CO3JaTh M 3AIUTUTh HUTOTOBYIO
MPE3EHTAIIMIO MPOEKTA, OTPAKAIOILYIO BCE ATAIBI PAOOTHI.

OGopynoBanne W HeoOXOAMMBbIe MATEPHAJbI: IUIAHIIET (KOMIBIOTEP) C
JIOCTYTIOM B UHTEPHET, IJTACTWIUH (HE MeHee 8 1IBETOB), TBEPI0E OCHOBAHUE (KapTOH
unu (danepa pazmepamu 50x45 cM), MPOCTOM KapaHjalll, YEpPHBIM MapKep, JUHEHKa,
OTUKETKH [JIs1 TOAMHCEH OOBEKTOB, HOXKHHIIBI, HAKJICHKU i yKpamieHus (1o
XKeTaHu1o), poTokamepa (MOKHO MCIIOIH30BaTh KaMepy cMapTQoHa).

Xoj BbINOJTHEHHUS MPOEKTA

[ar 1. [Torpy>xenue B mpoOyieMy U UCCIIEIOBAHUE

N3yuute, kakue 00bEKTHI BXOJAT B cOCTaB COJTHEYHON CUCTEMBI (CM. PUCYHOK).

Puc. Hzobpasxcenue Conneyrnoii cucmemoi
Haiinute n npoananmusupyite nHGOpMAIHIO 00 OCHOBHBIX XapaKTEPUCTHKAX

IUIAHCT: AUaMETpP, PaCCTOAHUC A0 COHHHa, OBCT IMIOBCPXHOCTHU, HAJTMYHC KOJICIT.
11



Uccnenyiite «mpobaemy [lmyToHa» — moueMy ero cTaTyc U3MEHWIICS C TUIAHEThI

Ha KapJIUKOBYIO IIJIAHETY.
[ar 2. [TnanupoBanue u pa3paboTKa.
Pacnipenenurecs mo rpynmam. Coznaiite acku3 Oynymen moaenu ColmHedHOoM

CHUCTEMBI, PACITOJIOKUB TJIAHETHI B MIPABUIILHOM MOCICA0BATCIEHOCTH.
[IpoBeauTe pacyeThl: OmMpeaeiauTe MacmTad, B KOTOpOM OyjaeTe co3JaBaTh
MOJIeJIb, YTOOBI OHA MTOMECTHIIACh Ha OCHOBAaHWHU. PaccumTaiiTe nMaMeTphl TUTAHET U

paccrosiHust oT Hux A0 CoJiHIa B BEIOpaHHOM MaciiTabe.

3anosHuTe TabNIUITy pacueToB (Tabmauiia).

Tabauya — Pacuem napamempos 0Jisi MoOoenu

HebecHoe
TeJI0

PeannHbIN
AUaMeTp, KM

PacuerHbIit
AMAMETP B
MO eI, MM

Peanbnoe
paccrosinue
10 CosiHua,

MJIH. KM

PacuerHoe
paccrosinie B
MO/AeJIM, MM

CouHrie

Mepkypuii

Benepa

3emiid

Mapc

KOnurep

CarypH

Ypan

Hentyn

[ar 3. [IpakTrueckas peanuzanus
W3 nnactunuza cnenute miaaHeTsl 1 ComHIle, co0r0Aas pa3Mepsl U 11BeTa (CM.

PHUCYHOK).

Puc. 3azomosxu 015 mooenu Coaneunon cucmemol

Ha TtBepoM 0cHOBaHMY ¢ TOMOIIIBIO KapaH iallia, IMHEHKH U IIUPKYJIsl HAHECUTE
12



OpOUTHI TIJIAHET.

YcTaHOBUTE TOTOBBIE IUIAHETHI HA WX OPOWTHI, WUCIONB3YS 3yOOUMCTKU WITU
KJIEH.

[Toanummre Ha3zBaHus BceX 00HeKTOB CONTHEUHON CHCTEMBI Ha ATUKETKaX (CM.
PHUCYHOK).

Puc. Mooenv Conneurnoii cucmemoi
[ITar 4. TectupoBaHUE U AHAIIN3
IIpoBeppTe MOZENP HAa COOTBETCTBHE: NPaBWIIbHAsA IOCIEI0BATEIBHOCTD

IJIAHET, OTHOCUTENIBHBIE pa3Mephl, LIBETA.

[Ipoananmu3upyiTe, HACKOJIBLKO TOYHO yAAJIOCh Tepeaarh MacIiTaObl
ConHeuHol cucteMbl. B uem 3akitouanuce TilaBHbIE TPYIHOCTH?

3adukcupyiTe pe3yabTaThl (caenaiTe pororpaduu roTOBOW MOICIH).

IITar 5. IToaroroBka oTyeTa U NMPE3ECHTALUN

Ha stom sTamne Bam He0OX0AMMO CTPYKTYPUPOBATH U KPACUBO MIPEICTABUTH BCIO
npojeNlaHHy0 paboTy.

1. CobGepure Bce matepuansl: (ororpaduu, TaOTUIBI PACUETOB, ICKHU3HI,
3aMETKHU.

2. Opranu3yiTe ux B JOTHUYECKOU MOCIIEI0BATEIBHOCTH.

3. Pacnpenenure, KTO W3 YJIE€HOB KOMAaHJbl OYyJIeT TPEACTABISATHh KaXIbIi
pasnen.

Bosmooicnvie sapuanmul ogpopmaenus pesyibmamos:

1. TekcT (MMCbMEHHBINA OTYET WJIU Pa3/ieiibl B IPE3CHTAIUN):
13



Bsenenue: uro takoe ColHEUHas CUCTEMA U [TI0YEMY MHTEPECHO €€ U3y4aTh.

Lenp u 3a7a4n: YETKO MOBTOPUTE, YTO BbI INIAHUPOBAJIH CIIETATh.

TeopeTtnueckas 4acTh: KpaTKO ONUIINTE IJIAHETH K UX OCOOCHHOCTH.

[IpakTyeckass 4YacTh: ONUIIMTE MPOLECC CO3JAaHUS MOJENIU, C KaKUMHU
TPYJHOCTSIMHU CTOJIKHYJIUCh IIPU pacueTax u cOOpke.

3aKJIIOYE€HUE U BBIBOJBI: YTO HOBOT'O y3HAJIM, YTO OBUIO CaMbIM CJIOXKHBIM U
VUHTEPECHBIM.

2. CxeMbl IOMOTYT BU3yaJIM3UPOBAaTh BAll UJICH U PEIICHHUS.

CxeMa cOOpKHM MOJIENM: TMOCIEAOBATEIBHOCTh IIAroB, KAaK Bbl CO3/aBaJIH
MOJeNIb. MOHO MPOHYMEpPOBAaTh IIard W MCIOJIb30BaTh CTPEJKU MJIsl YKa3aHUA
NOpsIAKA EUCTBUM.

Har 1: IlogroroBka ocHoBaHus. HaHecenne pasmMeTKu Al OpOUT IUIAHET C
IIOMOIIBIO KapaHJaIla, JMHEUKU U LUPKYJIS.

Har 2: Jlenka ConHua U 1iaHeT U3 mwiactuwinHa. CoOtoieHne pacCUnTaHHbIX
pa3MepOB U LIBETOBOM I'aMMBI.

[IIar 3: YcranoBka ConHIIa B IEHTPE OCHOBAHMUSL.

[ar 4: IlocnenoBarenbHas yCTaHOBKA IUIAHET Ha HUX OpPOUTHI, HAYMHAS OT
Mepkypus u 3akanunBas HentyHom.

Har 5: Kpennenue miaHeT K OCHOBAHUIO (HAaIlpUMep, ¢ TOMOIIbIO HEOOIBIINX
KYCOYKOB IUTACTHJIMHA W KJIEs).

Har 6: Iloagnucanue Bcex 00BEKTOB CUCTEMBI C TOMOUIBIO ITUKETOK.

Cxema wMaciITaOMpPOBaHUS: YIPOLIECHHBIH PHUCYHOK, KOTOPBIA HAarjisaHO
JNEMOHCTPUPYET, KaK pealbHble KOCMHUYECKHME PpACCTOSHUS U pa3Mepbl ObUIM
nepeBeIeHbl B MaclliTad Balieil MOJIeTu.

[Tpumep: «Ecnu paccrosuue ot Connna 1o Henryna (4500 MiH. KM) Ha MoJienu
paBHO 45 cM, To MacTad coctaBuseT 1 cm = 100 muH. kM. COOTBETCTBEHHO, TUAMETP
3emun (12742 kM) B 3TOM Macmitabe Oynet paseH 12,7 mm». Ha cxeme 3To MOXKHO
n300pa3uTh ABYMs NapajulebHBIMU HIKanaMmu: «PeanbHble pa3meps» U «Pa3mepsl B
HaIlle MOJEIN.

OCKU3 MOJIENM: Balll MEPBOHAYAIBHBIM YEpPTEX C YKa3aHUEM OCHOBHBIX
pa3MepoB OCHOBaHMS, paIuyCOB OPOUT U MPEANOIAraeéMbIX IUAMETPOB IIAHET.

3. Tabnuupl AenarOT Ballld pacyeThl HATJSAHBIMU U MNpOodecCHOHATbHBIMU
(Tabnuia).

[Ipumeuanue: Pazmepst CofHIA M MJIAHET B MOJEIH MOTYT OBITH YCJIOBHO
yBEJIMYEHBl JI HArsIAHOCTH, TaK Kak B HMCTHUHHOM MacliTabe OTHOCHTEIBHO
paccTosiHui OHU ObUTH OBl MOYTH HEBUAUMBIMU TOYKAMHU.

Ta6nuna — Tabnuila mpoBepKH U aHATIU3a MOJICIIH:
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Ne
leucrBue PesyabTatr BriBOA

Tramna
I. [IpoBepunm mocne0BaTENbHOCTD IIAHET
) CpaBHWIM OTHOCUTEIIbHBIE Pa3MEphI TUTAHET

' (FOmmrep u 3emitst)
3. OneHunid 1BeTa IJIaHET
4. N3mepuiii pacCTOSHUS MEXTY TUTAaHETaMU
S. [IpoBepunm yCTOMYUBOCTh KOHCTPYKIIMH

4. dpyrue ¢hopMbl IpeICTaBICHUS PE3YIbTATOB.

doTtokosutax: caenaire ceputo Gororpaduii, KOTOpbIE TOKA3BIBAIOT KIIOYEBbIC
MOMEHTHI PalbOThI: «MO3TOBOM IITYpM», «IPOIECC JEMKW», «pa3MeTKa OpOuT»,
«coopka monenny, «I'otoBas CoTHEUHAS] CHCTEMaY, «3alUTa MPOCKTay.

[IpezenTanus: 0OOBEAUHUTE BCE DJIEMEHTHI (TEKCT, CXEMbl, TaOJUIIbI,
dboTorpaduu) B eAMHYI0 KOMIIBIOTEPHYIO Ipe3eHTaluio. CaenaiTe ee KpaCUBOM, HO HE
neperpyskaTe TeKCTOM — IJIABHOE JIOJDKHBI PACCKA3bIBATh BhI. MICIONB3YyHTE KPYITHEIE,
KaueCTBEHHbBIC NU300PAKEHUS U TAKOHUYHBIC TTOATHCH.

CrennoBbIil okaaa (MOCTEP): IS 3alIUTHI TPOEKTa MOKHO O(DOPMUTH BCE HA
OJTHOM OOJIBIIIOM JIUCTE BaTMaHa, Pa3MECTUB TEKCT, CXeMbI, TabIuIbl U poTorpaduu B
JIOTUYECKOM MOPSIKE: TIeNTb, 3a]]a4H, dTalbl pa0OThI, paCYEThI, (OTOMPOIIECC, BHIBOIHI.

KoMOuHupyst 3TH (hOpMBI, BBI CO3/IaTUTE TTOJTHOIICHHBIN U YOS TUTETbHBIN OTUYET,
KOTOPBIN TIPOJEMOHCTPUPYET BCIO TITyOMHY Bameid paboThl HaJl TPOSKTOM.

O:xugaembie pe3yabTaThbl

B pesynbrare nponenaHHo# paOOThl Bbl PACHIMPUTE CBOM 3HAHUSA O KOCMOCE,
3aKpenuTe MPaKTHUYECKUEe yMEHHUsS paOOThl ¢ MACIITa0OM M MPOBEICHUS PACUETOB,
HAy4UTECh CO3/1aBaTh HATJISAHBIC MOCIN. BBITIOHSS TaHHBIN TPOEKT, Bbl HAYUYHUTECh
paboTath B KOMaHJE, pacupenelisas PoJd W COBMECTHO pemias mpooOsemsl. [locie
3aBepIICHUs pabOTHl BBl CMOXETE HE TOJBKO IMPOJEMOHCTPHPOBATH CBOKO MOJCIH
OJTHOKJIACCHUKAM, HO ¥ TIPEJICTaBUTh HWTOTH CBOETO WCCIICJIOBAHUS B BHJIC
TIPE3EHTAlINH.
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NOACTABKA A1 MOBU/IbHOIO TENE®OHA U3
NAZTOYEK OT MOPOXEHOIO

BrInonHss 3TOT MPOEKT, Bbl MPEBPATUTE OOBIUHBIE MATIOYKH OT MOPOKEHOTO B
GyHKIMOHAIBHBIM M CTUJIBHBIN akceccyap. Bbl uccienyere, kakue WHKEHEPHbBIE
pelIeHus eNIal0T KOHCTPYKIIMIO YCTOMYHUBOM, TO3HAKOMUTECH C OCHOBaMH JIM3aiiHa U
npoBeeTe HeoOxoauMble pacueTsl. PaboTas B koMaHie, Bbl CO3JaNTE JBE MOJECIU
MOJICTABOK — BEPTHKAIBHYIO U TOPU3OHTAIBHYIO0, — UYTOOBI ONIPENEIUTh, KaKask U3 HUX
0oree ynoOHa B MCIOJIB30BAHUU. JTOT MPOEKT MOKAXKET BaM, KaK TEOPHUS U3 YPOKOB
MaTeMaTHKH, PU3UKU U YePUCHHUS HAXOAUT MPUMEHEHHE B PEATbHOM KU3HHU.

Iens mpoexTa: CO3MaHME M CPABHEHUE BEPTUKAIBHOM W TOPU3OHTAIBHOMN
MoJieJIel MOACTaBOK JUIsi MOOMIIBHOTO TeJe(OHA U3 MaJ0YeK OT MOPOKEHOTO.

IIpu BbINOJTHEHHUH NPOEKTA BbI CMOXKeETe:

UCCJIEI0BATH BIMSHUE MAaTEPUAJIOB IIOJCTaBKU HA KA4ECTBO CBSI3U;

MIPOBECTH HEOOXOAMMBIE MATEMAaTUYECKHWE pacyeThl g  ONpEAeIeHUS
KOJIMYECTBA, IJTMHBI U MIPOTIOPIUI HaI0YEK JUIsl KaXA0W MOJAEIIN MOACTABKH;

pa3paboTtath U cOOpaTh JABE YCTOWUYMBBIE M ACTETUYHBIC MOJIETU TOJICTABOK
(BepTUKAJIbHYIO ¥ TOPU3OHTAIIBHYIO);

IPOTECTUPOBATh MOJEIN, CPABHUTh UX YA00OCTBO U YCTOMUMBOCTD;

oQOpMUTH pe3yIbTaThl pabOTHI B BUIE IPE3EHTALIUN U TOATOTOBUTHCSA K 3aILIUTE
IIPOEKTA.

OGopynoBanne U HeOOX0AMMbIe MaTePHAJIbI: TTAJJOYKU OT MOPOXKEHOTO (HE
MeHee 45 mrt.), knedl [IBA, kaHuenspckue HOXHUIBI, POCTOM KapaHalll, JacTHK
(«cTupkay), JTMHEWKa, MOOUJIBHBIN TenedoH ¢ JOCTYNOM B MHTEPHET (IJIs MOMCKa
uHdopMaIluu W TeCTHUpOBaHUs), (oToKkaMmepa (MOXKHO HCIOJIb30BaTh KaMepy
cMapTQoHa).

X0/ BBIIOJIHEHUSI MIPOEKTA

[ar 1. [Torpy>xenue B mpoOyieMy U UCCIIEIOBAHUE

N3yuute, kak pabotaeT MoOuibHasg cBsA3b. UTo Takoe cetu 5G? Moxer nu
JIepeBsIHHAA MOACTaBKa MOBIUATH HA IPUEM CUTHaJa?

[Ipoananu3upyiTe pa3iaudHble CYIIECTBYIOIIME MOJEIN TMOJCTABOK ISt
teneoHoB (cMm. pucyHok). Kakue koHCTpykiuu ObiBatoT? Yto nenmaer wux
YCTONYMBBIMU?

16



Puc. Mooenu noocmasok 0151 menegoHO8 u3 NAIOYEK OM MOPOHCEHHO2O

Chopmynupyiite 1uist ce0s1 OTBETHI Ha IPOOJIEMHBIE BOIIPOCHI:

Kakas ¢opma mnoacrtaBku (BepTUKalbHAas WM TOPU30OHTAIbHas) Hambosee
yaA00Ha JIMYHO JiJ1st Bac?

Kakumu uHX)eHEpHBIMU OCOOEHHOCTSIMU JIOJDKHA 00J1aaTh MOJCTaBKa, YTOObI
OBITH HAJIC)KHOU?

[ar 2. ITnanupoBanue u pa3padoTka

Pacnpenenurecs mo rpynmam. Co3paiTe 3CKH3bl OyIyIIUX MOJCTaBOK.
[IpoaymaiiTe X BHEIIHUNA BUJ U OCHOBHBIE Pa3MEPHI.

[IpoBenute pacdeTsl: ONPENENIUTE, CKOJIbKO MAJOYeK W KAKOM [JIMHBI Bam
noTpeOyeTcs sl KaKI0M MoJieu (TadauIa).

Tabnuya 1. Pacuem mamepuanos

DJIeMEHT Mogaeanb Koumn4yecTBo JiinHa Ipumeuanus
KOHCTPYKIuM | (Bepruk./I'opus.) najo4yex najo4yex

(em)

OcHoBaHue

(pama)
Onopnas

CTCHKAa

HaxmosHbIN
ynop

Hanecute He0OX0IMMY10 pa3MeTKy Ha MAJIOUKH COTJIACHO BAILIUM YEPTEKaM.

[ar 3. [TpakTrueckas peanuzanus

AKKypaTHO ¥ TOYHO COOEpUTE CHayYaja OJIHy, 3aT€M BTOPYIO MOJIENb MOJICTABKH,
ucrionb3ys ket [IBA. Crnenure 3a TeM, 4TOOBbl KOHCTPYKIMS ObLla POBHOM U
CUMMETPUYHOU.

JlaliTe KIICHO MOJTHOCTBIO BBICOXHYTh.
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YcranoBute TeneoOH Ha MOJACTABKU U YOEIUTECH, UTO OHU BBIMOJIHAIOT CBOIO
byHKIHIO.

[ar 4. TecTupoBaHUE U AHAIIN3

[IpoBenuTte ucbITAaHUST MOJENECH:

— IIPOBEPHTE YCTOMUMBOCTh HA PA3HBIX OBEPXHOCTSIX;

— OIIEHUTE YJI0OCTBO MPOCMOTpa MH(POPMALIMKU U UCIIOJIb30BaHUs TeiaedoHa B
KQXJIOM I0JIOKECHUU;

— MPOTECTUPYHTE, HE MEPEKPHIBAECT JM IMOACTABKA JMHAMUKH WM KaMepy
TenedoHa;

— 3aUKCUpyHTe pe3yJbTaThl UCIBITAaHUN (caenaiiTe (ororpaduu, 3anmummTe
HaOJIIOICHHUS ),

— cJieNlaiiTe BBIBOJ: KakKasi M3 Mojieliel okasanach 0oJiee y1auHoi U moyemy?

[Tar 5. [ToaroroBka oTyera U NpEe3eHTALUN

Ha stom sTamne Bam He0OX0AMMO CTPYKTYPUPOBATH U KPACUBO MIPEICTABUTH BCIO
poJieIaHHy0 paboTy. DTO MOKaXKET, HACKOJIBKO TTyOOKO BBl M3YUWIIU TEMY U Kak
s PexTrBHO paboTanu B KOMaH/E:

1. CobGepute Bce Marepuaibl, KOTOpbIE y Bac MOJIYYWIHCh Ha MPEIbLIYLIUX
sranax: ¢ororpaduu, YEPHOBUKH PACUETOB, CXEMbl MOJICTABOK, 3aMETKU U3
HNuTepHeTa 0 MOOMIIBHOM CBS3H.

2. Opranusyite UX B JIOTUYECKOW IMOCIEAOBATEIBHOCTU: OT BO3HUKHOBEHUS
UJIEU 0 TOTOBOTO PE3yJIbTaTa.

3. Pacmipesenure, KTO U3 Y4JIEHOB KOMaH/Ibl OTBEUYAET 3a 0(hOPMIICHHE KaXKIOTO
AJIIEMEHTA OTYeTa U MPE3CHTALNH.

4. Tlpoeaute ¢puHaIBbHOE 00CYKJIEHHE, YTOOBI TPOBEPUTH, BCE JIU MOHSATHO U
JIOTUYHO HU3JI0KEHO.

Bo3moskHbIe BapraHTbl 0OpMIIEHUS PE3YIbTATOB CBOEH pabOTHI:

1. TekcT (MMCHMEHHBIM OTYET WJIM pa3Aeiibl B Mpe3eHTanuu). TeKkcT NoJKeH
OBITh KPATKHM, YETKUM M OTBEYATh HA OCHOBHBIE BOIIPOCHI MPOEKTA.

BBenenue: kpaTko omuinuTe, TMOYEeMy TMOJCTaBKa s TeinepoHa — ITO
MOJIE3HBIN aKCecCyap, U KaKOBa LIeJIb BAILErO MPOEKTa.

Lenp ¥ 3a7a4n: 4ETKO MOBTOPUTE, YTO BbI IUIAHUPOBAIMU CHENATh (CO3AaTh U
CPaBHUTH JIBE MOJICJIN MOJICTABOK).

Teopernyeckas 4acTb: OOBSCHUTE CBOMMM CIIOBAMM, YTO BBl Yy3Hald O
OpUHIMNAX paboThl MOOWUIBHOM CBSI3M M KaKUE WHXXEHEPHBIC TMPHUHIIUIIBI
(YCTOMYHMBOCTD, ICHTP TSHKECTH, TPEHUE) ObUTH BaXKHBI TIPU CO3/IAHUU TTOJICTABOK.

[IpakTuueckass 4acTh: OMUIIUTE MPOIECC COOPKHU: C KAKUMH TPYTHOCTSIMHU
CTOJIKHYJUCh (Hampumep, NaJlOYKU HE CKICUBAIUCh, KOHCTPYKIUs ObLia
HEYCTONYMBOMN) U KaK UX MPEOJIOJICIIH.

3aKiIr0YeHUe M BBIBOIBIL: CAeNiaiiTe BbIBOABL. Kakas M3 MOJACTaBOK OKa3alach
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yaobuee u nouyemy? IloaTBepAwyivch JU Balld MEpBOHAYAIbHBIE MPEANOI0KEHUA?
Yrto OBLIIO cCaMbIM CJIO’KHBIM M CAMBbIM HHTEPECHBIM B paboTe?

2. CxeMbI TIOMOTYT BU3YaIM3UPOBATh BAIIH HIICHU U PEIICHMUS.

Cxema cOOpKH: MOCIEAOBATEIBHOCTh INAroB, KaK Bbl CKJICHBAIN IMaJOYKH.
Mo>kHO TPOHYMEpOBATh IIark U UCIOJIb30BaTh CTPEIIKH.

OCKHU3 MOJICTaBKU: Balll MEPBOHAYAIBHBIM YEepTEXK C YKa3aHUEM OCHOBHBIX
pa3MepoB U MPEeNoaaraeMbIX yriioB HaKJIOHA.

CxeMa yCTOWYMBOCTHU: YHPOIICHHBIM PUCYHOK MOJCTaBKH, TJE CTPEIKaMH
MOKa3aHO, KaK pachpeiesnsercss Bec TeleoHa M KaKue SJIEMEHThI 00eCTeyrBaIOT
paBHOBECHE.

3. Tabnumpl nenar0T Bamid pacdeThl W HAOMIONCHHUS HATTSIHBIMA |
npodeccuoHanbHbIMU (Ta0IUIA).

Tabauya 2 — CpagnumenbHblll aHaIu3 mooeeu

Kpurepuii ouenku BeprukanbHas I'opusonTanbHas
(mo 5-0aIbHOM IIKAJIE) MOJICTABKA MOICTABKA
VY cTONYMBOCTD

VY no6cTBO MpocMoTpa

VY n100cTBO 3apsaku

ICTETUYHOCTDH

Hroroseiit BBIBOJI
(mampumep: «Yao0Ha aJist
BHJICO3BOHKOB, HO MEHEE

YCTOYNBA»)

4. dpyrue hopMbl IPeACTABICHUS PE3YIbTATOB.

doTokoiax: caenante cepuro hotorpaduii, KOTOpble MOKA3bIBAIOT KIOUEBHIC
MOMEHTBI pabOThI: «MO3TOBOM IITYPM M 3CKHU3BD», IPOIECC PA3METKU U PE3KU,
«cOopKa MoJieneil», «rOTOBbIE TTOJACTaBKNY, «TECTUPOBAHUE C TEICPHOHOM.

[IpezenTanusi: 0oOBEOUHUTE BCE DJIEMEHTHI (TEKCT, CXEMbl, TaOJUIIbI,
dboTorpadun) B eAMHYI0 KOMITBIOTEPHYIO IIpe3eHTaruio. CraenaiTe ee KpaCUBOM, HO HE
neperpyKanTe TeKCTOM — TJIaBHOE JI0JKHBI paCCKa3bIBaTh BBI.

CrennoBblil okaaa (MOCTEP): IS 3alIUTHI MPOEKTa MOKHO O0(DOPMUTH BCE HA
OJIHOM OOJIBIIIOM JIUCTE BATMAaHA, Pa3MECTUB TEKCT, CXeMbI, TabIULbI U poTorpaduu B
JIOTUYECKOM TIOPSI/IKE.

KomOunupyst 3t popmbl, BbI CO3aAUTE MOTHOIIEHHBIN U YO TUTEIbHBIN OTYET,
KOTOPBIN MPOJEMOHCTPUPYET BCIO IITyOUHY Balieil paboThl HaJ MPOESKTOM.

Oxuaemble pe3ybTaThl

B pesynbrare BBl CKOHCTPYHPYETE CaMOJIEIbHYIO TOJICTABKY JJIi MOOMIBHBIX

TenedOHOB, HAYUYHUTECh pab0TaTh B KOMaH e, PACIIPENEIISATh POJIH, POBOJIUTH PACUETHI
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U TIPEJICTABISATH pe3yabTaThl cBoero Tpyaa. Ilocne 3aBepiieHus MpoeKTa Bbl CMOKETE
MPOJICMOHCTPUPOBATh OJHOKJIACCHUKAM CBOM pabOThl U  apryMEHTHPOBAHHO
pacckaszaTh O MPEUMYILIECTBaX K10 MOJIETH.
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TAYMATPOIN

BoImonHss TaHHBIN MPOEKT, Bbl U3YUUTE YHUKAIBHOE ONTHYECKOE YCTPOMCTBO
XIX Beka — TaymaTpom, KOTOpOE€ JAEMOHCTpUpYeET (yHIaMEHTAIbHBIC MPUHIIUIIBI
paboOThl 3pUTEIBHOTO BOCHPHUATUSA. Bbl OcBOoMTE HaBBIKM pPabOThI B KOMAaHJE,
pacnpenesnsis pojiv A1 JOCTHXKEHHs OOIIEero pe3yJibrara.

Hens mpoekra: co3gaHUe MOJEIM TayMmarpona M HCCIEJOBAaHUE €ro
XapaKTePUCTUK.

IIpu BbINOJIHEHUM NPOEKTA BbI CMOKETeE:

PUHITUIIBI CO3/IaHUS ONTUYECKUX HILTIO3UM;

IPOBECTH HEOOXOIMMBIE MAaTEeMAaTHUYECKHE PpacyeThl pPa3MEepoOB U Pa3METKH
AJIEMEHTOB KOHCTPYKIUH ISl 00ecTieueHus ee paboTOCIOCOOHOCTH;

MpoaHaIU3UpoOBaTh W 00paboTaTh HWHQPOPMAIUIO, KACAIOUIYIOCS HCTOPUHU
ONTUYECKUX MIPYIIEK U OCOOEHHOCTEN TaymaTpora, Uit 00OCHOBAHMS BbIOPAaHHBIX
pelIeHUN;

oQOpMUTH MOJIETh TAyMaTPOIla, CO3/1aTh U 3AlIUTUTh UTOTOBYIO MPE3EHTALUIO
IIPOEKTa, OTPAXKAIOILYIO BCE 3TaIlbl paOOTHI.

OO6opynoBanne W Heo0XOAMMBIE MaTepHAJbl: IUIAHIIET C JOCTYIIOM B
WHTEpHET, TUIACTUKOBas TpyOouka (He MeHee 25 cM), rioTHas Oymara (popmar A4),
KJIeH-KapaHJaml, UUpKYyJb, MPOCTOM KapaHAalll, JIACTUK, KaHUEISPCKUE HOKHUIIBI,
Ha0Op LBETHBIX KapaHIallel Wi MapKepOoB.

X0/ BBIIOJIHEHUSI MIPOEKTA

[ar 1. [Torpy>xenue B mpoOyieMy U UCCIIEIOBaHUE

W3yunTe NCTOPUIO CO3/IaHMS TAyMaTpoNa U €ro MECTO B PA3BUTUH ONTUYECKUX
TEXHOJIOTUH.

Haiinute u npoananusupyite uHPOpManMiO O (U3HMYECKUX MPUHIUIAX
WHEPIMU 3pEHUS U OMOJOTUYECKUX OCHOBAX 3PUTEIBLHOIO BOCIPUATHS.

[Ipoananu3upyiTe cxembl U U300paKEHUsI TaAyMaTpOINOB, OOpaTUTe BHUMaHUE

/“\

Ha MapHOCTb PUCYHKOB M UX PACIIOJIOKEHHUE (CM. pncyHOK)

Puc. Ilpunyun pabomsr maymampona
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[Iar 2. IInanupoBanue u pazpadoTKa.

Pacnpenenurecs o rpynmam. Co3gaiite 3cKu3bl Oy Iymiero TayMmaTpona, YTo0bl
OH COOTBETCTBOBAJ MpUMEPY Ha pHUCyHKe. Kakas 3aBUCHMOCTb MEXAY AUAMETPOM
JIMCKa U JJIMHOW JiepKaTens?

i
/ v N 1111111 P o
Gl <
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W
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Puc. Ilpumep maymampona
[IpoBeauTe pacyeThl: ONPEACTUTE ONTUMAIBHBIN TUAMETP JUCKA, PACCUUTANTE
pacrooXeHue OTBEPCTUM JIJIs1 KpeTUIeHHs (Tabuiia).

Tabnuya 1 — Pacuem napamempos

IMapamerp 3HaveHune IHpumeyanus

JnameTp aucka

Paccrosuue MEKITY
OTBEPCTUAMU

Jlnnna nepxarens

Hanecurte HeoOxoauMyro pa3MeTKy Ha OyMary COTJIaCHO BalllUM pacueTaM.

[ar 3. [IpakTrueckas peanuzanus

N3roroBeTe  MOZENbp ~ TaymMarpoma,  CTPOTo cienyss  BBIOpaHHOM
nocjea0BaTeIbHOCTU. [IoMHUTE, YTO PUCYHKHU JOJKHBI OBITH JTOMOJHSIOIMIUMH JAPYT
Jpyra.

Hapucyiite mapubie n300pa)keHHs Ha pa3HBIX CTOPOHAX MAWCKa, coOepute
KOHCTPYKIIUIO (CM. PUCYHOK).

[IIar 4. TectupoBaHue U aHAINU3

[IpoBenuTe UCIBITAHUS MOJACIH Ha pa0OTOCTIOCOOHOCTb.

[Ipoananu3upyiite, HACKOJIBLKO XOPOIIO CIMBAIOTCS M300paXKeHUs, MPU KaKoi
CKOpOCTH BpalieHus 3P ekt HanboJiee BHIPaKEH.

3adukcupyiTe pe3yibTaThl UCHBITaHUU (caenaiite Qororpaduu, 3anuIIuTe
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HaOJII0/ICHNs ), BHECUTE JJaHHbBIE B TaOJHILY.

Tabnuya 2. Pe3ynbmamul ucnvlmanuii

dddexT

CxopocTb BpauieHust
CIUSIHUSA

KauecTBO M300paxkeHus

Mennennas

beicTpas

[IIar 5. I[ToaroroBka oT4yeTa M MPE3CHTALIMU

Ha »ToM »Tane BaMm HE0OOXOIMMO CTPYKTYPHUPOBATh U NMPEACTABUTH PE3YJIbTATHI
BAaIlIEr0 MCCIIEOBAaHUSA. ODTO MOKAXET, HACKOJIBKO TIyOOKO BBl M3YyYMJIM TEMY U
HACKOJIbKO 3 ()EKTUBHO pabOTaIu B KOMaH/IE:

1. CoOepute Bce Marepuaibl, IMOJYYEHHbIE HAa MNPEAbIAYLIIMX 3Tamax:
¢dororpaduu ONBITOB, YEPHOBUKHU pPACUETOB, CXEMbl YCTAaHOBOK, pacleyaTaHHbIC
CTaTbU U 3aMETKH.

2. Opranusyiite uHGOPMALMIO B JIOTUYECKON TMOCIEI0BAaTEIbHOCTH: OT
IOCTAaHOBKU MpPOOJEMBbl U HM3YyYEHHUs TEOPUHU 4Yepe3 SKCIEPUMEHT K IOJyYEHHBIM
pe3yibTaTam U BBIBOJIAM.

3. Pacnpenenute 00s3aHHOCTH B KOMaHJE: KTO OTBEYAET 3a HAIMCAHUE TEKCTAa,
co3laHue TrpadukoB, OGOpPMIEHHE TPE3CHTAIlMU U  MOJATOTOBKY  YCTHOIO
BBICTYTUICHUS.

4. TlpoBenute (QuHATBHOE OOCYXXIECHHE, UYTOOBI YOEAWTHCS, YTO OTYET M
IpEe3eHTAlLNs JJOTUYHBI, T0CJIEJ0BATENbHBI U PACKPBIBAIOT BCE aCIEKThl PaOOTHI.

Bosmooicnvie sapuanmul oghopmaenus pesyibmamos:

1. TekcT (MMCbMEHHBIA OTYET WJIU Pa3/ielibl B IPE3CHTALUN )

TekcT 10KeH ObITh JIAKOHUYHBIM, YETKUM U OTBEYATh HA KJIFOYEBBIE BOIPOCHI
MPOEKTA.

BBegenue: kpaTko OMUIIMTE, YTO TaKOE ONTHYECKAs WIUTIO3US, U MTOYEMY 3TO
SIBJICHHE UHTEPECHO JUISl U3YUECHHUS.

Lens u 3amauu: 4eTKO cHOPMYIHPYHTE, YTO Bbl IUIAHUPOBAIM MCCIEI0BATH
(Hampumep, co37aTh KiIacCUu(UKAIMIO WILTIO3UH WK SKCIIEPUMEHTAIbHO MPOBEPUTH
MEXaHU3MBbI UX Pa0OThI).

Teopernyeckas 4acTb: OOBSICHUTE CBOMMH CJIOBAMM, HA KaKUX MPUHIMIAX
paboThl MO3Ta 1 BOCTIPUATHS OCHOBAHbI M3YUYEHHbIE BaMU WJUTIO3UH (HanmpuMep, oOMaH
KOHTpACTa, Uppajualys, 0COOEHHOCTH 00paOOTKH IBUKEHUS).

IIpakTryeckass 4acTh: ONMILUATE XOJ 3SKCHEPUMEHTA: KAaKHE WJUIFO3UH BbI
JEMOHCTPHUPOBAIIN, KaK COOMpaJIM JaHHbIE OT Ha0It01aTeNel, C KAKUMU TPYIHOCTSIMU
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CTOJIKHYJIUCH.

3aKI0YEHUE W BBIBOJBL: IpOaHaIU3UpyWTe pesyibrarhbl. lloarBepaunaces au
Bama rumnote3a? Kakue wiumro3nm okazaimch HamOosee d(PQPEeKTUBHBIMUA U TTOYeMYy?
Yrto OBLII0 caMbIM CJIO’KHBIM M HHTEPECHBIM B paboTe?

2. Cxembl ¥ BU3yaIu3aluu

[TomMoryT HarfsAHO MOKa3aTh MPUHITUIIBI PAOOTHI MILTIO3UH.

CxeMa-00bsCHEHHE: YNPOIICHHBIA PUCYHOK, HAa KOTOPOM CTpPEIKaMH WIH
NOANMUCSIMHU TIOKa3aHO, KaK HMMEHHO OOMaHBIBAE€TCA 3PUTEIIbHOE BOCIPUSATHE
(HanpuMep, HAPABJICHHUE IBUKEHUS B HILTIO3UH).

biok-cxema  3KCIIEpUMEHTA:  IOCJIENOBAaTEIbHOCTh  I[IArOB  BalIEro
VICCJIEIOBAHUS.

I'paduxu u auarpaMmel: BU3yanu3aiusi pe3yJIbTaTOB OMPOCOB WM 3aMEPOB
(HampuMep, TPOLEHT JIIOACH, YBUJEBIINX JIBXKCHHUE, UM BPEMs, HEOOXOIUMOE JIJist
«pasraJiK» ULTIO3UN).

3. TabGnuipl cienaroT Balllk JTaHHbIE CHCTEMAaTU3UPOBAHHBIMU U HATJISIHBIMU
(Tabmuma 3).

Tabauya — Pe3ynivmamul s3Kcnepumenma/onpoca

Peakuus Ha Bpems
Ne ycnbITyeMoro WLTHO3HI0 pemienusi/ocodennoctu | Ilpumeuyanus
(onucaHme) BOCIIPUSTHS

4. Jlpyrue ¢hopMbl Ipe/ICTaBICHUS PE3YJIbTaTOB

@DOTOKOJUIAK WA CKPUHUIOTHL: CHEJIalTe CEepUI0 U300paKEHUU, KOTOpHIE
MOKAa3bIBAIOT KIIFOUEBbIE MOMEHTBI Pa0OTBI: «IPUMEPHl H3YYaeMbIX HILTIO3UI»,
«TIpOLIECC POBECHMSI OIBITa», «paboTa ¢ HAOIIOAATEIAMMNY.

[Ipe3enTanus: o0oOBEAUHUTE BCE DJIEMEHTBHI (TEKCT, CXEMbI, TaOJHIIbI,
U300pakeHMs) B €AMHYI0 KOMIIBIOTEpHYIO Ipe3eHTanuio. Crenaiite ee BU3yaJbHO
IIPUBJIEKATEIBHOM, HO HE MEeperpyxaite ciaiiibl TEKCTOM — OCHOBHYIO HH(POpPMAaLIKIO
JIOJKHBI 03BYUYMBATh BBICTYIAIOIIKE.

NutepakTuBHBIA cTeH] (TOCTEp): U 3alllUThl MpoekTa o(opMUTE BCE Ha
OJIHOM OOJIBIIIOM JIUCTE, PAa3MECTUB TEKCT, CXeMbl, rpapuku 1 QR-KoJbI, BeylIHe K
IpUMEPAM WIUTKO3HI B HHTEPHETE.

KoMOuuupyst 3T popMBl, BBl CO37aAUTE MTOJHOIICHHBIN U yOEIUTENbHBIN OTYET,
KOTOPBIA HArisAHO MPOJAEMOHCTPUPYET BCIO TIIyOMHY Balleil HcCIenoBaTEeNbCKON
paboTHI.

Oxuaaemble pe3yibTaThl

B pesynbrare nponaenaHHoil paOOThl Bbl 3aKPENUTE MPAKTHUECKUE YMEHUS
paboThl C YepTekaMu U TMPOBEACHUS PACUETOB, YMEHHUS CO3[aBaTh padOTaroOIIMe
ONTHUYECKHE MOJEIU 0 WCTOPHUYECKUM IPOTOTUIIAM, 3alleydarieBaTh 3Talbl CBOEH
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paboTel Ha Qororpadusx. BeInonHsAs NaHHBIM NPOEKT, Bbl HAyYUTECh padOTaTh B
KOMaH/Ie, paclpeaelisisi pojidi U COBMECTHO pellas TexHudyeckue npoodnemsl. locie
3aBepHIeHUsT  pabOTBl BBl  CMOXET€ HE  TOJBKO  MPOJAEMOHCTPUPOBATH
(GYHKIIMOHUPYIOILYIO MOJIENb TayMaTpona 0THOKIACCHUKAM, HO M MTPEICTaBUTh UTOTU
CBOETO UCCJIEI0BAaHUS B BUJE [IPE3CHTALIHH.
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rMAPAB/IMYECKM NOABEMHUK U3 LLNPULLOB

BoinonHss gaHHBIA MPOEKT, Bbl HM3yuuTe HHGMOpMaIUi0O 00 H3rOTOBICHUU
THAPABIMYECKOTO TOJbEMHHMKAa W3 IINPHUIOB U TMOJPYYHBIX MaTEpHUaJIOB,
CKOHCTPYHPYETE MaKET THIPaBINYECKOTO MOJbEMHHKA.

Heanb mpoekTa: co3nanuve paboyell MOAEIH TUIPABINYECKOTO MOABEMHUKA U
uccleoBaHue ero 3PGEeKTUBHOCTH.

IIpu BbINOJIHEHUM NPOEKTA BbI CMOKETeE:

UCCJIeIOBAaTh MPUHIMUIIBI TUJPABIMKUA, W3Y4yuB 3akoH llackans u BiusHHE
JABJICHUS KUJIKOCTH HA MEXaHUYECKOE JABUKCHUE;

co3gaTh  (PYHKIIMOHANBHBI MPOTOTUI  TUAPABIMYECKOrO0  TOJHEMHHUKA,
UCTIOJNB3YS IIIPHIIBI, TPYOKH U BOJIY; MPOTECTUPOBATH BIMSIHHUE PA3NUYHBIX BHUIIOB
KUIKOCTEN (BOJIa, Macio) Ha ero 3(p(HEeKTUBHOCTH;

pa3paboTaTh KOHCTPYKIIMIO YCTOMYMBOTO MOABEMHOTO MEXaHHU3Ma, YUUTHIBAs
HArpy3KH, BBICOTY MObEMA U IPOYHOCTh MATEPUAJIOB; ONITUMHU3UPOBATH COCTUHEHUS
U y3JIbI JUISI HAJIEKHOW paboThl THAPABINYECKOTO O ITbEMHHUKA;

o(OpMUTH TU3aIH THAPABINYECKOTO MOJbEMHHUKA, MPUaBas €My dCTCTUYHBIN
BUJ] U y100CTBO UCIIOJIB30BaHUS;

paccuuTaTh COOTHOIICHHE JaBICHUS KUAKOCTH U CHJIBI TOIbEMA,;

oQOpMIIATH JaHHBIE UCCIEIOBaHUS (TEKCTOBOE OIMCAaHUE, KapTOCXEMBI,
Tabnuipbl, GoTorpaduu, pUCYHKH).

OOGopynoBanne M HeOOXOAMMbIE MATEPUAJIBbI: IIIPHUIBI PA3HOTO O0BEMA,
IJIACTUKOBBIE TPYOKU; KapTOH, NEPEBO WJIM TUIACTUKOBBIC JI€Tamu JUIsl Kapkaca
MOJABEMHMKA; BOJA WJIM MAacjiO KaK THUIPABIUYECKas KUIAKOCTh; HOXKHHUIIBI, KIEH,
KPEMNEeXKHbIE 3JIEMEHTHI JJ1s1 COOPKU KOHCTPYKITUH.

Xo/ BbINOJIHEHHS MIPOEKTA

KoHcTpynpoBanue mr000ro TEXHUYECKOIO YCTPOMCTBA WM €ro MOJENu
HAYMHAETCS C TOATOTOBKM COOTBETCTBYIOIIEr0 Habopa oOOpydoBaHUS U
WHCTPYMEHTOB, a TaKkKe MPU HEOOXOIUMOCTH YCTPOUCTB ISl (POTO- U BUICOCHEMKH,
uX 00pabOTKU U BOCITPOU3BEICHUS.

Ilpu  evinonnenuu npoekma ciredyem coba0O0amsv NPASULA  MEXHUKU
bezonacHocmu, ymobdwvl paboma O6viIA YCNEWHOU U 0e30NaACHOU 0151 KadH#0020!

[ar 1.

W3yunte nuTepatypHble UCTOYHHUKH O TeMe MpoekTa. OnpenenuTe Ha3HaueHHUE
THIIPaBIMYECKOTO moabeMHuKa. ChopMmynupyiiTe TeXHUYECKHe TpeOOBaHUS K
KOHCTPYKIIMU CaMOJAEIHHOTO THAPABIMYECKOTO TMOABEMHUKA. BBIMOTHUTE 3CKU3
THIPABINYECKOTO MObEMHHKA (OT PYKH WA TPAPUIECKH ).
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CocraBbTe KaJeHAApHBIN IJIaH (CaMOCTOSATEIbHO WM MPU MOMOIIM YyUUTEIs)
ATANOB BBINOJHEHUSI NPOEKTAa, KOHTPOJIbHBIE TOYKH palOTHl HaJ MPOEKTOM (CPOKHU
BBITIOJTHEHHUS 3TAMNOB MPOEKTA).

CocraBbTe CIHCOK HEOOXOJUMBIX MATEPUAJIOB (CAMOCTOSITENBHO WM IPH
MOMOILY YUYUTETIs).

Kaxnas rpynna yvammxcs (chopMUpOBaHHAs YUYUTEIEM WIM YYallUMHCS
CaMOCTOATENILHO) paclpelieisieT POoJIM: HCCIeAoBaTellb, KOHCTPYKTOP, TEXHOJIOT,
nokymeHTanuct. [locie kaxaoro sramna rpynmna GUuKCUpYeT pe3yIbTaThl, BhISIBICHHBIC
poOJIeMbI U PEIICHUSI.

[Iar 2.

Onpenenure UCXOJIHBIE JaHHBIE: MacCy Ipy3a, BBICOTY IOJbEMA,
IpenoiaraéMblil 1uaMeTp pabodero MIpULia U YIIPaBIISIOIIETO.

Paccuuraiite Bec, HaliiuTe MJIOLIAAN OPIIHEH, onpeaenuTe paboyee JaBiIeHHUE
Ha IIOJIbEMHOM IOPIIHE.

[IpoBeppTe 00BEM NEpEKAUMBAEMON KUJIKOCTH i1 3aJaHHON BBICOTHI,
CPABHUTE C MAKCUMAIbHBIM O0BEMOM YIPABIISIFOUIETO IIITPUIIA; TP HEOOXOAUMOCTU
CKOPPEKTHUPYUTE TUAMETPHI.

VYyuuteiBaiiTe motepu (TpeHHE, 3JIACTUYHOCTb, MHUKPOIPOTEYKH) — YMHOXKbBTE
pacuersl Ha Ko3¢p¢uuument 1,2-1,5 u mpoBeppTe, UYTO YCWIHE OCTAETCS
HPrOHOMUYHBIM. Y O€IUTECH, UTO PACCUMTAHHOE JABJICHUE HE IIPEBBILIAECT O€30I1aCHbIE
npeJenbl A1 BBIOpaHHbBIX IIIPULIOB, COSIMHEHUN U TPYOOK.

[ar 3.

Bri6epute xectkyto miargopmy (dhanepa 8—12 MM, MIacTUK WIH TPO(HIIB),
00€eCIeYnBaOILY0 YCTOMYUBOCTh U TEOMETPUUYECKYIO TOUHOCTb.

HameTbTe TOUKM KpEIUIEHHs, OCH HAIpPaBJISIOIIMX U MOJIOKEHUE IIIPHUIOB;
MPOBEPHTE MAPAIIICTLHOCTD JTUHUM.

VY cranoBuTE BE apaielibHbIe HATPABIISAIOMINE (PEHKH, YTOIKA VI JTUHEHHBIE
BTYJIKH) JJI1 UCKITIOUEHUSI IEPEKOCOB MOABMKHOMN MIIaT(HOPMBI.

N3roroBsTe/mogdepuTe AepKATENH, KECTKO 3aPUKCUPYUTE KOpITyca IITPHUIIOB,;
OPUEHTUPYWUTE IUTOKU CTPOTO BJIOJIb HAMPABIEHUS X0/1a.

BricTaBbTe OCHM HIMNPUIIOB MApaUICIbHO HANPABISIOUIUM, YCTPAHUTE JTHO(THI
MPOKJIAJIKAMU WM PETYJIMPOBKON Kpenexa.

[IpuMeHuTE YroJIKM, CTSKKM W IIaiiObl B MECTaxX KOHIIEHTPALMH HArpy3okK;
n00aBbTE OTPAHUYUTENN XOAa [Tl 3aIIUThI MOPIITHEH.

[IpoBeppTe MIOCKOCTHOCTD, MAapaJICIbHOCTh U CBOOOJHBIM X0/ IIaT()OPMBI;
NOJATSIHUTE KPENeK PaBHOMEPHO, YCTPAHUTE 3a€IaHUSI U IIEPEKOCHI (CM. PUCYHOK).
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Puc. Camooenvuwiii cuopasnuueckuti n0ObeMHUK

[Iar 4.

BriGepute BoMy MM MaJOBSI3KOE MACiO; HCKITFOYUTE BO3AYX MPH 3arOJHEHUH,
WCITOJIB3YsI MEIJICHHYIO T10/1a9y CHU3Y BBEPX.

3anojHUTE INMPUIBI, TMPOKAaYalWTe KOHTYP MO BBIXOAA ITy3BIPHKOB; IIPH
HEO0OXOMMOCTH YCTAaHOBUTE CUCTEMY BEPTUKAIIBHO JJIsI €CTECTBEHHOT0 cOpoca rasa.

[TonOepute TpyOKM MO BHYTPEHHEMY AMAMETPY K IITYyIEpaM; HCIOJb3yHTe
XOMYTBI, YIUIOTHUTEIBHBIE KOJIbIIa U COBMECTUMBII T€pMETUK Ha COCTMHEHUSIX.

Pasmectute TpyOKM ¢ MSATKUMH paauycaMu 0e3 meperuooB, MUHUMHUZUPYHTE
JUTMHY IS CHWDKCHHSI THAPOCONPOTHBIICHUS; HWCKIIOUYATE TPEHUE O DJIEMEHTBI
Kapkaca.

[IpoBeanTe HECKOJIBKO ULHMKIOB 0O€3 Harpy3Kd, OIEHUTE IIJIaBHOCTD,
MOBTOPSEMOCTb, OTCYTCTBHE TIOJICOCA BO3AyXa M YTEUEK; MpU HEOOXOJAMMOCTH
MOATSIHUTE COSIMHEHUS, TIEPETPOKAYaNTE CUCTEMY.

[TomraroBo yBenuuuBaiiTe maccy, PUKCUpPYHUTE BBICOTY MOIBbEMA U yCHIIME HA
YIPABJISIFOIIEM IINPUIIE; CPABHUBANTE TAHHBIE C pacyeTaMHu.

BreisBisiiTe TpUYMHBI  (3JIACTUYHOCTH TPYOOK, TPEHUE HAIMPABIISIONINX,
MHUKpPOMY3bIPbKH, AedopMalrus Kapkaca) U NPUHHUMANTE COOTBETCTBYIOIIHEC MEPHI:
YCHUJICHHE Y3JI0B, 3aMeHa YIUIOTHEHU, KOPPEKTUPOBKA TUAMETPOB IITPUIIOB HJTH THIIA
KUTKOCTH.

OdopmuTe mpoTOKOI UCTIBITAHUHN (Ta0IUIAa U3MEPEHUI, HAOIIOICHUS, BEIBOIBI
O COOTBETCTBUU 1IEIN).

O:xugaemMble pe3yabTaThl

B pe3synbrare BBIMOTHEHHUS MPOEKTA BBl PACIIMPUTE CBOU IPEICTABICHUS O
paboTe  THUIPABIMYECKUX  TOIBEMHHUKOB,  CKOHCTPYHPYETE€  CaMOJCIbHBIN
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TUIPABINYECKUNA TOJBEMHUK, pacCUMTaeTe HEOOXOJIHUMBbIE MapameTpbl, 0POpMUTE
pe3yNbTaThl MPOEKTHOM paboTHI U pa3paboTaeTe MaTepuabl AJis €€ MPE3CHTAIUH.
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CAMOJE/IbHbIN KANEMAOCKON: U3YYEHUE
CUMMETPUU U OTPAXKEHUN

BoinonHss gaHHBIA MPOEKT, Bbl HM3yuuTe HHGMOpMAIUI0O 00 H3rOTOBICHUU
KaJIeWJ0CKOMa, CKOHCTPYUPYETE CaMOICNIbHBIN KalleHJOCKOII.

Hear mnpoekTa: co3gaHue CaMOJENBHOTO KalleHJocKoma W HU3y4YeHUue
MaTeMaTHYECKUX M (PU3NYECKUX MPHUHIIMIIOB CUMMETPUU U OTPAKECHUH, JIEKAIIUX B
€ro OCHOBE.

IIpu BbINOJTHEHUM MPOEKTA BbI CMOXKeETe:

MCCJIEIOBATh MPUHIIUIIBI OTPAKEHHUS CBETAa U CHMMETPHUH N300paKeHHU BHYTpU
KaJICUJOCKOIIa;

CO3JaTh MOJIEJIb KAJIEUIOCKOIIA C UCIIOJIb30BAHUEM COBPEMEHHBIX MaTEPHUAJIOB,
TaKUX KaK 3epKaJIbHbIC IJICHKU WJIA PO3PAYHBINA TUIACTUK, YTOOBI YIIyUIIIUTh KAYECTBO
OTPaKEHUM;

CIPOEKTUPOBATh KOHCTPYKLHUIO KaJeHA0CKOIa, 00eCneunBatonly0 IpOYHOCTh
Y yA00CTBO UCIOJIb30BAHUS, & TAK)KE ONTUMAJIbHBIN YroJ pacloioKEeHus 3epKail AJis
dhopmMupOBaHUs Y30pOB;

pa3paboTaTh YHUKAJIbHBIE IIBETOBBIE M T'€OMETPUUECKHUE 3JIEMEHTHl BHYTpPHU
KaJICHIOCKOTIA, CO3/1aBasi 3CTETUYECKH IPUBJIEKATENIBHBIE Y30Pbl U UCCIIEAYsI BIUSHUE
[[BETa Ha BOCIPUITHE CUMMETPUH;

oQOpMIIATh JaHHBIE UCCIENOBaHUS (TEKCTOBOE OIMCAaHUE, KapTOCXEMBbI,
Tabnuupl, ¢poTorpaduu, pUCyHKH), J1eJIaTh BBIBOJbBI, JEMOHCTPUPOBATH PE3YJIbTAThI
(ycTHOE BBICTYIUJIEHUE, PECTABICHUE MOJIENH, OTBETHI HA BOIPOCHI).

OoopyaoBanue 1 HEOOXOAUMBbIEC MATEPHUAJIbl: KAPTOHHBIN WU TJIACTUKOBBIN
MUJIMHAP; 3€pKaJbHbIC MJIACTUHBI WM OTpakaromasi (ojbra; 1BETHBIE CTCKIISTHHBIC
OyCHHBI WM KYCOYKM TUIACTHUKA; KJIEW, HOXKHUIIBI, JUHEHKa, CKOTY HJisi COOPKHU
KOHCTPYKLUH.

Xo/1 BbINOJTHEHHUS NMPOEKTa

KoHcTpynpoBanue mr000ro TEXHUYECKOIO0 YCTPOMCTBA WM €ro MOJENu
HAYMHAETCS C TOATOTOBKM COOTBETCTBYIOIIEro Habopa oOOpydoBaHUS U
WHCTPYMEHTOB, a TaKXe MPU HEOOXOJUMOCTH YCTPOMCTB [l (POTO- U BUACOCHEMKH,
X 00pabOTKU U BOCITPOU3BEICHUS.

Ilpu  evinonnenuu npoekma ciredyem cobn0O0amsv NPASULA  MEXHUKU
bezonacHocmu, ymoodwvl paboma O6viIA YCNEWHOU U 0e30NaACHOU 0151 KadH#0020!

[ar 1.

WN3yuute nuTepaTypHble HCTOYHMKM 1O TEeME MPOEKTa. Omnpenenure
Ha3HAUYEHUE KaJIeWI0CKOMNa, ero 00pa3oBaTeIbHOE U ACTETUYECKOE 3HAYEHUE.
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ChopmynupyiiTe TexHUYECKHE TPeOOBAHUS K KOHCTPYKIIMH (pa3Mep KopIiyca,
yTOJI 3€pKajl, MaTepUasbl).

BelnonauTe 3cku3 Oyaymiero Kajielgockona — OT pyKd WM C UCIIOJIb30BaHUEM
rpaduuecKkux peaaKkTopoB.

CocraBbTe 1maH palOTHI: BBIJACIUTE JTanbl (TEOpUs, pacyeTbl, cOOpKa,
TECTUPOBAHUE), PACIIPEICTUTE POJIH B TPYIIIIE.

Cobepute HHPOPMALIUIO IO UCTOPUH KaJeHA0CKOIA U MPUHIIUIIAM CUMMETPUH
Y OTPAKEHUM.

[Iar 2.

Paccunraiite, CKOJIBKO CHMMETPUYHBIX HW300paK€HUl OyIeT BUIHO TpHU
BBIOPAHHOM YTJIE MEXTY 3€pKAJIaMHU.

[TonGepure ontuManbHbIM yroia: Hampumep, 60° co3maer MIeCTUYTOJIbHYIO
CUMMETpHIO, 45° — BOCbMUYTOJIBHYO.

ConocTaBbTe NOJYyYEHHBIE TEOPETUUECKUE 3HAUCHMSI C )KEJIAEMbBIM BU3YaJIbHBIM
ahpekToMm.

VY6enurech, 4TO BBIOpAHHBIE TAPAMETPBI COOTBETCTBYIOT BAIllMM TEXHHUYECKUM
TPEOOBAHMSIM U 3CKU3Y.

[ar 3.

Hcnonp3yiTe KapTOHHYIO WJIH IJIACTUKOBYIO TPYOKY B KaueCTBE KOpITyca.

HapexbTe moJI0Chl 3epKaIbHOM IJIEHKW WM TOHKHX 3€pKAJl U Pa3MECTUTE UX
BHYTPH KOpPITyCa MOJI PACCUUTAHHBIM YTJIOM.

3akpenuTe 3epKajia Tak, YTOObl YTOJl COXPaHSJICS U HE BOZHUKAJIO CMEILEHHUS.

B nepemHeit uacTM Kopmyca YCTAaHOBUTE IPO3PAYHYHO  KPBIIMIKY C
Pa3HOLBETHBIMU JIEMEHTaMU (OyCHHBI, KYCOUKH IUIACTHUKA, OJIbra).

3aKpoiTe 3aIHIO0 YacTh KOpPIyca ¢ HEOOJIBIIMM OTBEPCTUEM AJI HAOIIOACHMUS.

[IpoBepbTe TOYHOCTH COOPKHU U HAZEKHOCThH KPETUICHUM (CM. pUCYHOK).
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Puc. Camooenvhblii kanetuoockon

[Iar 4.

[TpoBepbTe pabOTy KalemaoCKoIa MpU Pa3HBIX THUMAX OCBEIICHHS: THEBHOM
CBET, UCKYCCTBEHHOE OCBEIIICHHUE, HAMIPABIEHHBIN HCTOYHUK ((hOHAPHK).

3aduKkcupyidTe HU3MEHEHHS SPKOCTH, HACBIIIEHHOCTH I[BETOB W YETKOCTH
CUMMETPUYHBIX y30POB.

CpaBHHTE TONyUCHHBIC H300pPKECHHSI C pacdyeTaMH CHMMETPUU, OTMETHTE
COBMAJICHUS U PA3THUHL.

Omnpenenure GaKTOPBI, BIUSIOMIAE HA KA4eCTBO M300pa)keHus (yrol 3epKal,
MPO3PAYHOCTH KPBIIIKH, pa3Mep U (GopMa IBETHBIX DJIEMEHTOB).

ChopmynupyiiTe mpeiioKeHU M0 YIYUIIEHUI0 KOHCTPYKITUH.

Odopmute pe3ynbrarhl padOTHl B BUJE TEKCTa, CXEM, TAOJIMIl, PUCYHKOB H
JIPYTUX MaTepuasoB.

[ToaroToBbTE AEMOHCTPAIIMIO CKOHCTPYUPOBAHHON MOJEIH.

Co3zpaiite HarJISIIHYIO U SCTETUYHYIO MPE3EHTAIUIO M0 TEME MPOEKTa.

PenetupyiiTe BBICTYIIIEHHE: KAXKIbIM YYaCTHUK TPYIIbI JIOJKEH OBITh TOTOB
pacckaszaTh 0 cBoei paboTe, ToKa3aTh MOJIEh M OTBETUTH Ha BOMIPOCHI.

[TpoBeanTe UTOTOBYIO MPE3EHTAIIUIO TIEPE]T KJIIACCOM, TIPEACTABHTE PE3YIbTATHI

U 00CyIUTE BBIBOBI.
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OxxngaeMbie pe3yJibTaThl

B pesynbpTare BBINOJHEHUS MPOEKTa Bbl PACIIUPUTE CBOM MPEICTABICHUS O
paboTe KallelI0CKONa; HAay4YUTeCh KOHCTPYHPOBATh CaMOJEJBHBIA KaJIeHIOCKOII,
dbopMyUpPOBaTh W KOHKPETHU3UPOBATH IENM W 3a7a4d NMPUMEHHUTEIHLHO K JdTaram
BBITIOJIHEHUS TPOEKTA; OCYIIECTBISATh MOUCK HEOOXOAMMOW HHPOpMaluu U3
Pa3IMYHBIX HMCTOYHUKOB (TEKCTOBBIX, TpaUyecKUX, ayauo-, BHJIEOMATEPHAIIOB),
MPOBOJUTh aHAIU3 U 00pabOTKYy HeoOXoAuMoi MHGOpMAIMK MO TEeMe IMPOEKTa;
aHAIM3UPOBaTh U ODOPMIISITH MOTYUYEHHBIE PE3YyJIbTAThl CPEACTBAMU KOMIIBIOTEPHBIX
TEXHOJIOTUN (TEKCTOBBIE JOKYMEHTHI, IPE3CHTALINH, TAOJIUIIbI, TUATPAMMEBI).
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CAMO/AE/NIbHbLIE NABUPUHTDI: OT
FTEOMETPUU K NOTUKE

BoinonHss gaHHBIA MPOEKT, Bbl HM3yuuTe HHGMOpMAIUI0O 00 H3rOTOBICHUU
CaMoJIeNIbHBIX TAOUPUHTOB, CKOHCTPYHUPYETE CaAMOJIEIbHBINA JAOUPUHT.

Hear mpoekra: co3laHWe CaMOJENbHBIX JIAOMPUHTOB U U3Y4YCHUE
MaTEMaTUYECKHUX, JIOTHYECKMX W QJITOPUTMHUYECKHX IPHUHIMIOB, JEXKAIIUX B HX
OCHOBE.

IIpu BbINOJTHEHUM MPOEKTA BbI CMOXKeETe:

MCCJIEI0BAaTh NPHUHIIUIBI OPUEHTAMU B IPOCTPAHCTBE U BIUSIHUE CTPYKTYpHI
Ja0MpUHTa Ha BOCIPHUSATHE MYTH;, MPOBECTU aHAJIU3 3PUTEITHLHOTO BOCHPUITHS TPU
MOMCKE BBIXOJIA U3 CJII0KHBIX TEOMETPUUECKUX (POPM;

CIIPOEKTHPOBATh (PU3MUECKUI MaKeT JaOUpPUHTA, YUUTHIBAsS YCTONYHBOCTD
KOHCTPYKLUHMHU U yI0OCTBO MPOXOXACHUS; ONTUMHU3UPOBATH IIUPUHY KOPHUIOPOB U
YTJIbI IOBOPOTA JUIsl Pa3JIMYHBIX YPOBHEH CII0KHOCTH;

CO3JaTh JCTETUYECKU IPHUBIEKATEIbHbI JU3aiilH JIAOUPUHTA, HCHOJIB3YS
XYJI0)KECTBEHHBIE JJIEMEHTBI, LIBETOBBIE pEUIEHUS M CTHIM30BaHHBIE Y30pbl,
MOBBIIAOIINE BU3YATbHYIO CIIOKHOCTh BOCIIPUSITUS Ty TH;

oQOpMIIATh JaHHBIE UCCIEIOBaHUS (TEKCTOBOE OIMCAaHUE, KapTOCXEMBbI,
Tabnuipl, GhoTorpapuu, pUCyHKH), JelaTh BBIBOJBI, JEMOHCTPUPOBATH PE3YJIbTAThI
(YycTHOE BBICTYIUIEHHE, IPECTaBICHUE MOJIETN, OTBETHI HA BOIIPOCHI).

OO0opynoBanne U He0OXOAMMbIe MaTepPHAJIbI: JIUCThl OyMaru, KapaHJaallu,
JMHENKH, UPKYJIU; MaTepUalbl AJi1 U3TOTOBIEHUS (PU3UUECKUX JJAOUPUHTOB (KapTOH,
MJIACTUK, JIEPEBO).

Xoj BbINOJTHEHHUS NPOEKTA

KoHncTpyupoBanue 1o00ro TEXHHUYECKOIO YCTPOWCTBA WJIM €ro MOJENU
HAauMHAETCs C TOATOTOBKM COOTBETCTBYIOLIEro Habopa 00OpyldoBaHMS U
UHCTPYMEHTOB, a TaK)Ke MPU HEOOXOIUMOCTH YCTPOUCTB ISl (POTO- U BUIEOCHEMKH,
X 00pabOTKH U BOCITPOU3BEIECHUS.

Ilpu  ewvinonnenuu npoexma credyem coOMOOAMb NPABUNA  MEXHUKU
bezonacnocmu, umoobwl paboma OwvLIA YCREUHOU U OE30NACHOU 0151 KAXCO020!

[ar 1.

N3yuuTe nurepaTypHbIe HCTOYHUKH 110 TEME KOHCTPYHUPOBAHUS JTAOUPHUHTOB.

W3y4nTe npuHIUIBI TOCTPOCHUS JIAOMPUHTOB U UX 00pa30BaTeIbHOE 3HAUCHUE:!
pa3BUTHE NPOCTPAHCTBEHHOT'O MBILLIEHUS, IOTUKU U 3CTETHKHU.

ChopmynupyiiTe TexHUUECKHE TpeOOBaHUS K Oyaylleid MOJACIHU: MPOYHOCTh
KOHCTPYKIUH, YI0OCTBO MCIIOJIb30BAHUS, HATJIAIHOCTb.
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Boinonaute 3cku3 Oyayliero JaOUpUHTA — HAPUCYWTE €ro OT PYKU WIHU
co3naiiTe rpadUIECKUl BApUAHT.

PaGoraiite no mnany, pUKCUpyHTE STanbl U PE3yIbTATHI, IPH HEOOXOTUMOCTHU
oOparaiiTech 3a KOHCYJIBTAIIMECH K YUUTEIIO.

[ar 2.

OObscHUTE, TOUYEMY JJAOUPUHT MOXHO paccMaTpUBAaTh KaK MaTeMAaTUYECKYIO
MOJIEJIb C ONPEEICHHBIMU ITPABUIIAMU ITOCTPOECHUS.

CozpaiiTe cxemy JJaOMpUHTA, UCHOJB3YS Irpadbl, CETKH WIM T€OMETPUUYECKUE
MOCTPOEHUS.

Paccunraiite ClOXKHOCTH JTaOMPHHTA: KOJHYECTBO PA3BHIOK, ANUHY IMyTH,
YHUCJIO TYIHKOB.

ComocTaBpTe TEOPETHMYECKME pACUYETBl C  OKHJIAEMBIM  IPAKTHYECKUM
Pe3yNbTaToOM, KOPPEKTUPYHUTE CXEMY MPU HEOOXOJUMOCTH.

[ar 3.

[IpuctynuTe K W3rOTOBIEHUIO (U3NYECKOTO JAOMpPUHTA W3 BBIOPAHHBIX
MatepuaiioB. [loaroroBsTe HEOOX0UMOE 00OPYAOBAHUE.

ITo xenmanuto, co3naiiTe MUPPOBON BapHaHT JAOUPHHTA C TTOMOIIBIO MMPOCTHIX
rpauuecKkux peaaKTOPOB WU CTIIEIUATN3NPOBAHHBIX TPOTPaMM.

CobmoaiiTe mnpaBwiia O€30MACHOCTH IpU paboTe ¢ HMHCTPYMEHTaMH U
MaTepuagamMu (CM. pUCYHOK).

i Ll
Puc. Obvemnviii 1abupunm

35



Puc. Camooenvnuiii nabupunm

[Iar 4.

[IpoBepbTe co3MaHHbIE JIAOUPUHTHI: MPOUAUTE UX HU3UUECKHU HIIU BUPTYaAIbHO.

3aduKcUpyHTEe CTpAaTETUH MPOXOXKIEHHUS: METOJ «IIPABON PYKI», TOCTPOCHUE
KapThl, UCTIOJIb30BAHNUE AJITOPUTMOB.

OueHuTe CHOXKHOCTh MNPOXOXKIACHUS: KAaKUE HIIEMEHTHI JENAl0T JIaOUPUHT
JIETKUM, @ KaKhe — TPYIHbIM.

CdopmynupyiiTe BBIBOJABI O KadyeCTBE KOHCTPYKIIMM M €€ 00pa30BaTeIbHOM
LEHHOCTH.

[IpenyioxkuTe MyTH YIydIIEHUS: W3MEHUTE CTPYKTYpPY, A00aBbTE HOBBIC
AJIEMEHTBHI, YCIOKHUTE UM YIPOCTUTE MAPIIPYTHI.
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OxxngaeMbie pe3yJibTaThl

B pesynbpTare BBINOJHEHUS MPOEKTa Bbl PACIIUPUTE CBOM MPEICTABICHUS O
KOHCTPYHPOBAHUU JTAOMPHHTOB; HAYUHUTECh: (OPMYJIUPOBATh U KOHKPETH3UPOBATH
LEJU U 3a/1a4 TPUMEHUTEIIBHO K 3TaraM BBITIOJIHEHUS POEKTAa; OCYIIECTBIIATH TOUCK
HEe00X0aMMON MHPOPMAIIUK U3 PA3IUYHBIX UCTOUYHUKOB (TEKCTOBBIX, I'paruecKux,
ayJio-, BHUJEOMATepUaloB), NPOBOAUTH aHaIu3 M 0O0pabOTKy HEOOXOIUMOMN
uH(OpMAaIUU 110 TEME MPOEKTA; TUTAHUPOBATH U OCYIIECTBIISITH CBOIO JIEATEILHOCTH (B
Clly4ae BBIIIOJIHEHHUS] TPYIMIOBOIO MPOEKTa — IUIAHUPOBAaTh M OCYILECTBIATH
TPYNIOBYIO JIEATENIbHOCTh), KOHTPOJUPOBATH MPOMEXKYTOUYHBIE U HUTOTOBBIC
pe3ynbTaThl CBOCH MCCIIENOBATEIHLCKON NEATEIHOCTH; aHAIM3UPOBATh U O(DOPMIISITH
MOJYYCHHBIE pE3YyJIbTaThl CPEICTBAMU KOMIIBIOTEPHBIX TEXHOJIOTHH (TEKCTOBBIC
JIOKYMEHTBI, TTPE3EeHTAIlUU, TAOJIUIIbI, TUarpaMMBbl).
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KOHCTPYUPOBAHUE MAKETA KOJIECA OBO3PEHUA

BrlinonHss 1aHHBIA TPOEKT, Bbl U3YUUTE YHUKAJIbHBIE WHXKEHEPHBIE pelIeHus,
UCTIONIb3YEMBIE TPU CTPOUTEILCTBE KOJIEC 0003PEHNUs, U MaTeMaTHUECKHE MPUHITUIIBI
oOecrieueHus YCTOMYUBOCTA W CUMMETPHH KOHCTPYKITMI. BBl BBITOTHUTE pacyeThl,
HEOOXOJUMBIMU [JIsI OIpPEAENCHUs] KOJIMYECTBA U PACIOJNONKECHHS DJIEMEHTOB, U
UCCIIEyEeTe XapaKTePUCTUKN KOHCTPYKIIUU Ha TTPAKTUKE. Bl 0CBOMTE HABBIKU paOOTHI
B KOMaHJIe, pacupeesis poJid AJisi TOCTHKEHUsT 00111ero pe3ynbrara. B urore Bbl He
TOJIBKO CO3JaJINTE BIECUATIISIIONIUN MAKET, HO U MOWMeTe, KaK TECHO CBSI3aHbI MEXK]LY
co0oli MaremMaruka, (QuU3MKA W HWHXKEHEPUS B CO3IaHUM Pa3BJIEKATEIbHBIX
COOPYKECHUHU.

Heanr mnpoexkrTa: co3gaHue MoOJAEIM Kojeca OO0O3pEHHS M3 NaloyeKk OT
MOPOXKEHHOT'O U HCCIIEJOBAHUE €TI0 XapaKTEPUCTHUK.

IIpu BbINOJTHEHUH MPOEKTA Bbl CMOKeETE:

U3YYUTh WHXKEHEPHbIC TPUHIHUIBI U (U3NYECKUE OCHOBBI YCTOWYMBOCTH
KOHCTPYKLMH KoJieca 0003peHus U cO37aTh €ro MOJIENb U3 MAJI04YeK OT MOPOKEHHOTO;

IPOBECTH HEOOXOJMMBIE MAaTEMAaTHUYECKHE pPacyUeThl KOJWYECTBA, JJIMHBI U
MIPOTIOPIINIL JIEMEHTOB KOHCTPYKITUU JIJIs1 00€CTICUeHUSI €€ POYHOCTU U CUMMETPHH;

MpoaHaIu3upoOBaTh W 00paboTaTh HWHQPOPMAIUIO, KACAIOUIYIOCS HCTOPUHU
CO3JaHMsl KoJiec O0O3pEHUs] U OCOOEHHOCTEW MX KOHCTPYKIMH, JJIsi 0OOCHOBAaHHUS
BBIOPAHHBIX PELICHUM;

opopMUTH MOJENIb Kojeca OO0O03pEHHs, CO3[aTh W 3allUTHUTh HUTOTOBYIO
MPE3EHTAIIMIO MPOEKTa, OTPAKAIOILYIO BCE ATAIBI PaOOTHI.

O6opynoBanne n HeOOXO0AMMBbIE MATEPHAJIBL: 2 Kpyra U3 IJIOTHOTO KapTOHA
(InameTp He MeHee S5 ¢M), epeBsHHAs IIMaxKa (JUIMHAa HE MeHee 6 CM), MAJIOYKU OT
MOpPOKEHHOTO (He MeHee 45 1mIT.), MpOoCTON KapaHall, JUHEHKa, KaHIEISIPCKUE
HOXHHUIBI, Kier [IBA, kpacka ryaiiib, KUCTOUKH, TJIAHILET C JOCTYIIOM B HHTEPHET.

Xo/ BbINOJIHEHHS MIPOEKTA

[ar 1. [Torpy>xenue B npoOieMy U UCCIEI0BaHUE

N3yuuTe uCTOpHIO CO3MIaHUs TEPBOTO Kojieca OOO3PEHHS] W Pa3BUTHE ITUX
KOHCTPYKIMH B Mupe [1].

Haiimute u mpoanamu3upyiite nHPOpMaui0 00 WHKEHEPHBIX U (DUIUIECKUX
MPUHIMIAX, JEXKAIIUX B OCHOBE KOHCTPYKILIHMU KoJieca 0003pEHUsI.

[Ipoananu3upyite cxembl U H300paKeHUsT Kojec o0003peHus, olOpaTute
BHUMAaHHE HA CHMMETPHUIO U PAJUaIbHOE PACIION0KEHHUE SJIEMEHTOB (CM. PUCYHOK).
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Puc. Koneco 0b60o3penus 6 Llenmpanonom demckom napke 8 Muncke

[ar 2. [TnanupoBanue u pa3paboTKa.

Pacnipenenurecy mo rpynmam. CozfmaiiTe 3CKM3bI M CXEMBI OyayIIero Kojeca
0003peHus, 9ToOBI OHO COOTBETCTBOBAJIO MMPUMEPY Ha pucyHKe. Kakas 3aBHCUMOCTH
MEXIY TUaMEeTPOM KoJieca U KOJIMYECTBOM CIULL?

DOU RS 0 () JDC O ) XS w0

Puc. Koncmpykyusa koneca 0603penus

[IpoBenuTe pacueThl: ONMpeAeTuTe HEOOXOIUMOE KOJIWYECTBO MalloueK MIJis
CO3JIaHUs YCTOMUHUBOW KOHCTPYKIIUM (TaOIUIIA).
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Tabnuya. Pacuem napamempos

DJIeMeHT KosmnuyecrBo Pa3mep Hpumeyanus
KOHCTPYKIUH

Ilamouku ot
MOPOKEHHOTO

Kaptonnsie kpyru

JlepeBsinHas
HITaXKa

Hanecurte HeoOX0oaMMyI0 pa3MeTKy Ha MAJIOYKU COTJIACHO BAaIIMM pacyeTaM.

[ar 3. ITpakTuueckas peanuzanus

CobGeputre Monenb Kojeca 0003peHHs, CTPOTro Cjeays BbIOpaHHOM
nocyenoBaTeabHOCTU. [IoMHUTE, UTO KOHCTPYKIIMS I0KHA OBITh CHMMETPUYHOM.

VYcranoBuTe coOpaHHOE KOJIECO Ha OCHOBaHHE, 00ecnedybTe €ro CBOOOIHOE
BpallleHUEe (CM. PUCYHOK).

Puc. I'omosas modenv koneca 0603perust

[IIar 4. TectupoBaHue U aHAIINU3

[IpoBeauTe UCTIBITAHUS MOJICNIM HA YCTOWYMBOCTH U MJIABHOCTH BPAIICHUSI.

[Ipoananu3upyiTe, HACKOJIBKO XOPOIIO KOHCTPYKIHMS COXpaHseT Gopmy mpu
BpaIleHUH, B UEM €€ CUJIbHBIC U CTTa0ble CTOPOHBI.

3adukcupyiiTe pe3ysbTaThl UCHBITAHUM (cAenaiite ¢otorpaduu, 3amUIIUTE
HaOJTIO/ICHHUS).

[IIar 5. [ToaroroBka oT4YeTa U MPE3CHTALUN

Ha stom sTamne Bam He0OXO0AMMO CTPYKTYpPHUPOBATH U KPACUBO MPEACTABUTH BCIO
poJieIaHHy0 paboTy. DTO MOKaXKET, HACKOJIBKO TIIyOOKO BBl M3YUWJIU TEMY U Kak
3¢ eKTUBHO padOTaIM B KOMaHJIE:

1. Cobepure Bce MaTepuaibl, KOTOpble y Bac MOJYUYWIUCh Ha MPEIbIIyIINX
stanax: Qororpaduu, YEPHOBUKU PACUETOB, CXEMBbI, 3aMETKHM 00 HCTOPUU KOJEC
0003peHwUsI.
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2. Opranu3yiTe Ux B JJOTMYECKOM MOCIEA0BATEIBHOCTU: OT U3YUYEHHUSI UCTOPHUU
aTTPAKLIHUOHOB 10 TOTOBOW MOJIEIIH.

3. Pacnpenenure, KTO U3 Y4JIEHOB KOMaH/Ibl OTBEYAET 3a O(DOPMIICHUE KAXK]IOTO
AJIEMEHTA OTYETA U MPE3CHTALIUH.

4. IIpoBeaute PuHaNBHOE 00CYXKACHHE, YTOOBI MPOBEPUTH, BCE JIU MOHITHO U
JIOTUYHO U3JIOKEHO.

Bosmooicnvle sapuanmel oghopmnenus pesyrbmamos ceoel pabomol:

1. Texcr (MMCHMEHHBIN OTYET WM pa3zelibl B Mpe3eHTauu). TekcT AoimkeH
OBITh KPaTKUM, YETKUM U OTBEUATh HA OCHOBHBIE BOIIPOCHI ITPOCKTA.

BBenenue: KpaTko OMNUIMUTE WCTOPHUIO CO3JAHUS KOJIEC OOO3PEHHS U HUX
3HAYEHHE B COBPEMEHHOM MHUPE Pa3BIICUCHUN

[lenb u 3a1a4u: YETKO OBTOPUTE, YTO BbI INIAHUPOBAJIU CIEJIATh

Teopernyeckas 4acTh: OOBSICHUTE CBOMMH CJIOBAMH, HAa KaKUX MPUHIUIAX
paboTaet Kojeco 0003peHHs (paBHOBECHUE, CHMMETPHS, PACTIPEICIICHUE HATPY3KU)

IIpakTHueckass 4YacTh: OIUIIWTE IMPOLECC CO3MAHUSA MOJCIHU: C KAKUMH
TPYAHOCTAMU CTOJKHYJHUCH U KaK UX IIPEOJ0JIECIIN

3aKiIr04YeHre M BBIBOJBI. CACJIAUTE BBIBOALI. Y JAJOCh JU JOCTHYDL ILIABHOTO
BpaieHusi? YTo ObLI0 CaMbIM CJIOKHBIM M CAMBIM MHTEPECHBIM B padboTe?

2. Tabnumpl nenaroT Balld pacyeThl HAMVISIHBIMU U MPOQECCHOHATBHBIMHU.
3anoaHuTe TabIUILy.

Tabnuya — Tabauya ucnvimanuii

Ne HeiicTBHE PesyabTar BriBOA
HCIBITAHUS
1. [IpoBepka BpalieHus
2. [IpoBepka ycTOMUMBOCTH
3. [IpoBepka cumMeTpun

4. dpyrue ¢hopmbl IpeACTABICHUS PE3YIbTaTOB

doTokoiIax: caenante cepuro hotorpaduii, KOTOpble MOKA3bIBAIOT KIOUEBHIC
MOMEHTBI PabOThI: «U3YUEHUE UCTOPUNY», (IPOIECC PACUETOBY», «COOpPKA MOJEIN»,
«TOTOBBIM aTTPAKIIMOH

[Ipezenranusi: 00bEIUHUTE BCE DOIEMEHTHI (TEKCT, CXEMbI, TaOJHIIbI,
dboTorpadun) B e1MHYIO0 KOMITBIOTEPHYIO Tipe3eHTaruto. Cemnaiite ee KpacuBoOM, HO HE
neperpykanTe TeKCTOM — TJIaBHOE JIOJKHBI pacCKa3bIBaTh BbI

CrenaoBbIi T0oKIa] (TOCTEP): JUIS 3alIUTHI MPOEKTa MOKHO 0OPMUTH BCE HA
OJIHOM OOJIBIIIOM JIUCT€ BaTMaHa, pPa3MECTUB TEKCT, cxeMbl U (dororpaduu B
JIOTUYECKOM TIOPSIIKE

KomMOuuupyst 31 hopMbl, BB CO3/1aTUTE TTOJTHOIIEHHBIN U YOS TUTEIbHBIN OTUET,
KOTOPBIN TIPOJEMOHCTPUPYET BCIO TIIyONHY Baiiei paboThl HaJl TPOESKTOM.
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OxxngaeMbie pe3yJibTaThl

B pesynbrare nponenaHHON paOOTbl Bbl PACHIMPUTE CBOU IMPEICTABICHUS O
CBS3M Pa3BJICUCHUI, MATEMATUKH U UHXXEHEPHH, 3aKPENUTE MPAKTUYECKHE YMEHUS
paboThI ¢ YepTeKaMu U IPOBEICHUS PACUE€TOB, YMEHHUSI CO3]aBaTh CUMMETPUYHbBIE U
YCTONYMBBIE KOHCTPYKIIMH 10 MHKEHEPHBIM ITPUHIIUIIAM, 3all€4aTieBaTh ATAIbl CBOEH
paboTel Ha Qororpadusx. BeInonHsAs NaHHBIM NPOEKT, Bbl HAyYUTECh padOTaTh B
KOMaH/ie, paclpesiessst pojid U COBMECTHO pellas TexHudeckue mnpobnemsl. [locne
3aBepuIeHUss  pabOTBl BBl  CMOXETE HE  TOJBKO  MPOJAEMOHCTPUPOBATH
(GYHKIIMOHUPYIOIIYIO MOJENb OJHOKIACCHUKAM, HO M MPEACTaBUTh UTOTH CBOETO
VCCJIEIOBAHMSI B BUJE MPE3CHTAIUH.
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KOHCTPYUPOBAHUE KATANY/IbTbl

BrlnonHss JaHHBIA NPOEKT, Bbl U3YUUTE YHUKAJIBHBIE WHKCHEPHBIC PEIICHUS
JIPEBHUX BPEMEH, UCTIONIb3YEMbI€ ITPU CO3/IAHUH OCAIHBIX OPYIUid. BBl MO3HAKOMUTECH
C TpPUHIUIIAMH TpeoOpa3oBaHUs SHEPrUMU MU MaTEeMAaTUYECKUMU pacyeTami,
HEOOXOJMMMBIMHA JIJIT CO3/aHUs PaOOTOCIIOCOOHOW MOJEIN, M HCCIEAyeTe e¢
XapaKTEPUCTHKHU Ha TPaKTHKe. BBl 0CBOUTE HABBIKHM paOOTHI B KOMAH/IE, PACIpPEaeIIss
poJId I JOCTHXKEHUS OOIIero pesyibTara. B uTOre BBl HE TOJIBKO CO3JAAUTE
JIEUCTBYIOILYIO MOJEIb, HO U TOMMETE, KaK TECHO CBSI3aHbI MEXIY COOOW HUCTOpUS,
bu3MKa U UHXKEHEPHUs.

Hean npoekTa: co3nanue MOJEIH KaTamyJJabThl U3 MAJIOYEK OT MOPOKEHHOTO U
UCCJIEIOBAHNE €€ XapaKTEPHUCTHK.

IIpu BbINOJTHEHUN MMPOEKTA Bbl CMOKeETE:

M3YUYUTh UHKCHEPHBIC IPUHIUIBI U (PU3NUYECKUE OCHOBBI PAOOTHI METATEIbHbBIX
MEXaHU3MOB U CO3/IaHUE MOJIENIH KATaITyJbThl U3 MAJIOYEK OT MOPOKEHHOT0;

IPOBECTH HEOOXOAUMbIE MAaTEMAaTHUYECKUE PACUEThl TAPAMETPOB KOHCTPYKIIMH
JUIs 0O€ecTieyeHHsl €€ MPOYHOCTU U pabOTOCIIOCOOHOCTH;

IpOaHaTU3UPOBaTh U 00padoTaTh WHOOPMAIUIO, KacaloUlylCs HCTOPHUH
OCAJIHbIX OpPYJIMi U OCOOCHHOCTEN MX KOHCTPYKLIHMH, /1711 OOOCHOBAHMS BbIOPAHHBIX
pELICHN;

0hOpMUTH MOJICNIb KaTamyJIbThl, CO3AaTh U 3allIUTUThL UTOTOBYIO MIPE3CHTAIUIO
MIPOEKTA, OTPAKAIOIIYIO BCE ITAIbBI PAOOTHI.

O6GopynoBanne ¥ Heo0OX0AMMbIe MATEPHAJIBI: IUJIACTUKOBAs KPBIIIKA
(nnametrp He MeHee 3,5 cM), MaJOYKHM OT MOpOKeHHoro (He Menee 11 miT.),
yHUBEpCaIbHbIe OaHKOBCKME PE3UHKH (HE MeHee 25 mIT.), MPOCTOM KapaHjall,
JIMHEKA, KaHUEJISIPCKUE HOKHUIGI, Kiiel [IBA, kpacku ryaiib, KUCTOUKH, KaMYIIIEK-
cHaps (AuameTpom He OoJiee 1 ¢M), TUTAHIIET C TOCTYIIOM B UHTEPHET.

Xo/ BbINOJIHEHHS MIPOEKTA

[ar 1. [Torpy>xenue B npoOieMy U UCCIEI0BaHUE

N3yunte wucropuro 3amkoB benapycu, co3gaHus OCagHBIX OPYIUM U UX
pa3BUTHE B IPEBHEM MUPE.

Haiimute u mpoanamu3upyiite nHPOpMaui0 00 WHKEHEPHBIX U (DUIUIECKUX
MPUHIINAIAX, JIEKAITUX B OCHOBE PaOOTHI KaTamyJibThl.

[Ipoananu3upyiite cXeMbl U U300paKEHUS KaTaIyJbT, 0OpaTUTE BHUMAHUE HA
MEXaHHU3M HaKOTUICHUS! U BBICBOOOXKICHUS SHEPTUU (CM. PUCYHOK).
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Puc. Ilpunyun pabomwsr kamanynvmol

[Iar 2. [InanupoBanue u pazpadoTKa.

Pacipenenmurecs mo rpymmam. Co3maliTe OSCKM3bBI W CXEMBI  OyayIiei
KaTaImyJbThl, 9TOOBI OHa COOTBETCTBOBAJIA IPUMEPY Ha puCyHKe. Kakas 3aBHCUMOCTD
MEXy CUJION HATSHKEHUSI M TAJTbHOCTBIO T0JIeTa cHapsiaa?

Puc. Mooenv xamanynomol

[TpoBeauTe pacyeThl: OMPEICIUTE HEOOXOJMMOE KOJMYECTBO IMAJOYCK |
PE3MHOK JIJIsi co37aHusl pab0TOCTIOCOOHOM KOHCTPYKITUH (TabuIia).
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Tabnuya — Pacuem napamempos

JuieMeHT KOHCTpyKuuu | KosmyecrBo Pasmep IpuMmeuyanus

[Ta;mo4yky OT MOPOKEHHOTO

Pesunkn 0aHKOBCKHE

[InacTukoBas KpbIIIKa

Hanecnute HE0OX0AMMYIO pa3METKY Ha MAJIOYKU COTJIACHO BAIIMM pacyeTaM.

[ar 3. IIpakTrueckas peanusanus

Cobepure MOJIEITb KATaIyJbThl, CTPOro crienys BBIOpaHHOM
nocyienoBaTeabHOCTU. [loMHHUTE, YTO KOHCTPYKIHMS JOJIKHA OBITh MPOYHOH U
(G YHKITMOHATBHOM.

VYcranoBuTe CcoOpaHHYIO KaTamyJbTy Ha OCHOBaHHME, MpPOBEpbTEe paboTy
MexaHu3Ma (PUCYHOK).

[Tar 4. TectupoBanue 1 aHAINA3

[IpoBeauTe UCTIBITAHUS MOJIENI HA JAIIBHOCTh U TOUHOCTh METaHUSI.

[Ipoananu3upyiTe, HACKOJIBKO XOPOUIO KOHCTPYKIMS BBIIOJHSIET CBOU
GbyHKIMH, B YEM €€ CHIIbHBIC U C1a0ble CTOPOHBI.

3adukcupyiiTe pe3ynbTarhl HCHbITAaHUN (chenaiite dortorpaduu, 3amUIINTE
HaOJIIO/ICHHUS ).

[Tar 5. [ToaroroBka oTyera U NPE3eHTALUN

Ha sTom 3Tane Bam He0OX0AMMO CTPYKTYpPHUPOBATh U KPACUBO MPEICTABUTH BCIO
MPOJICNIAHHYI0 Pa0O0Ty. ITO MOKAXKET, HACKOJIBKO ITyOOKO Bbl M3YUMIIA TEMY U Kak
s PexTrBHO paboTanu B KOMaH/IE:

1. CobGepute Bce Marepuaibl, KOTOpbIE y Bac MOJMYYWIHCh Ha MPEIbLIYLIUX
stanax: (ortorpaduu, YSPHOBUKU PACUETOB, CXEMBbI, 3aMETKH 00 MCTOPUU OCATHBIX
OpYAUU.

2. OpraHusyiTe ux B JIOTUYECKOM MMOCIEA0BATEIBHOCTH: OT H3yUYEHUs HCTOPUU
MeTaTeIbHbIX MEXaHU3MOB IO TOTOBOW MOJEIIH.

3. Pacnpenenute, KTO U3 YIEHOB KOMAH]Ibl OTBEYAET 3a OPOPMIICHUE KaXKI0TO
AJIIEMEHTA OTYeTa U MPE3CHTALNH.

4. Tlpoeaute ¢puHaIBbHOE 00CYKJIEHHE, YTOOBI TPOBEPUTH, BCE JIU MOHSATHO U
JIOTUYHO HU3JI0KEHO.

Bosmooicnvie sapuanmul oghopmaenus pe3yibmamos ceoeu pabomul:

I. TekcT (MMCHMEHHBIM OTYET WM pa3zelibl B Mpe3eHTanuu). TeKkcT NoJKeH
OBITh KPATKUM, YETKUM U OTBEUATh HA OCHOBHBIE BOTIPOCHI ITPOCKTA.

BBeaenue: KpaTKo ONMUIIUTE UCTOPUIO OCAJAHBIX OPYIUN U 3HAYEHUE KATaIMyJIbT
B JIPEBHUX BOWHAaX.

[enp u 3a7a4n: 4YETKO MOBTOPUTE, YTO BbI INIAHUPOBAJIM CIIETATh.

Teoperndeckas 4acTh: OOBSICHUTE CBOMMH CJIOBAMH, HAa KaKUX MPUHITUIIAX

paboTaer karamyibTa (mpeodpa3oBaHKe SHEPTHH, phlUar, CHJia yIpyrocTu).
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[IpakTUueckass 4YacTb: ONUIIUTE MPOLECC CO3JaHUS MOJETU: C KaKUMU
TPYJIHOCTSIMU CTOJIKHYJIMCh U KaK X MPEOJI0JIEIIN.

3akl04eHUE W BBIBOJBI:  CHEJalWTe BBIBOJABL. YJAJdoCh JIKM JOCTHYb
paboTocrnocooHocTH MexaHn3Ma? UTo ObLIO CaMbIM CJIOKHBIM M CAMBIM MHTEPECHBIM
B pabote?

2. TabGnuipl JeNaroT Balll pacyeThl HAIJISIAHBIMU U TPO(ECCUOHATILHBIMU.

3anonaHuTe TabIUILy.

Tabnuya — Tabauya ucnvimaruil

JlanbHOCTB To4yHOCTD
Ne ucnpITanus BriBoj
moJIeTa nonajaaHusi
1.
2.
3.

4. dpyrue ¢hopMbl IPEeACTABICHUS PE3YIbTATOB

doTtokosutax: caenaire ceputo Gororpaduii, KOTOpbIE TOKA3BIBAIOT KIIOYEBbIC
MOMEHTBI PabOThI: «HU3yUYEHHUE UCTOPUN», KIIPOILIECC PACUETOBY, «COOpKA MOJIEIU,
«HCTIBITAHUS KaTaITyJIbThD)

[Ipezentanusi: 0O0bEIUHUTE BCE OJIEMEHTHI (TEKCT, CXEMbI, TaOJHIIbI,
dboTorpaduu) B eAMHYI0 KOMIIBIOTEPHYIO Ipe3eHTaluio. Crenaite ee KpaCUBOM, HO HE
neperpyKantTe TeKCTOM — TJIaBHOE JI0JKHBI paCCKa3bIBaTh BbI

CrenaoBbIi oKIa (OCTEP): JUIs 3alIUTHI MPOEKTa MOKHO 0OPMUTH BCE HA
ONHOM OOJIBIIIOM JIUCTE BaTMaHa, pPa3MECTUB TEKCT, CcxXxeMbl U (dororpaduu B
JIOTUYECKOM TOPSIAKE

KomOuuupyst 31 hopmbl, BbI CO3/1aIUTE MTOJTHOIEHHBIN U YOS IUTEIbHBIN OTUET,
KOTOPBIN MPOJEMOHCTPUPYET BCIO TIIyOHHY Baiiei paboThl Hall TPOESKTOM.

Oxuaaemble pe3ybTaThl

B pesynbTare mpojenaHHON pabOTHl Bbl PACIIUPUTE CBOM TMPEIACTABICHUS O
CBSI3U UICTOPUM, MATEMATUKU U UHXKCHEPUH, 3aKPEITUTE TPAKTUUECKUE YMEHUS paOOThI
C YepTeKaMu U MPOBEJICHUS Pacu€TOB, YMEHHUS CO3/1aBaTh JCHCTBYIOIINE MEXaHU3MBI
10 MH)KCHEPHBIM TIPHUHIIUIIAM, 3aMledaTyIeBaTh dTabl CBOCH paboThl Ha GhoTorpadusix.
BrImonHsIs HaHHBIN TPOEKT, Bbl HAYYUTECh Pa00TAaTh B KOMaH e, Pacpeeisis POIu U
COBMECTHO pelasi TexHu4eckue mpoosemsl. [Tocie 3aBepiiieHust paboThl BB CMOXKETE
HE TOJILKO MPOJAEMOHCTPUPOBATH (PYHKIIMOHUPYIOIIYIO MOJIETh OJJHOKJIACCHUKAM, HO
U TIPEJICTABUTh UTOTU CBOETO UCCIIEIOBAHUS B BUJIE MTPE3CHTAIIUU.
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CYXOrprPy3 m3 »0J1bl'n

BrlnonHss 1aHHBIN TPOEKT, BbI MPEBPATUTECH B MHKEHEPOB-CYIOCTPOUTEIICH.
Ber  uccnenyere (dyHaaMeHTanbHBIE (PU3MYECKHE 3aKOHBI  IJIAByYeCTH U
YCTOMYMBOCTH, NPUMEHHUTE MATEMAaTUYECKHUE PACUEThl ISl MPOEKTUPOBAHUS H
CO3/1aIUTe JCHCTBYIOIIYIO MOJIENb CYyXOTpy3a U3 OOBIKHOBEHHOM (osibru. Bel ocBouTe
HaBBIKU pa0bOTHI B KOMaH/E, paclpeaesisis POy st JOCTHKEHHsI 00I1ero pe3yabTara.
B uTore Bbl HE TOJIBKO CO3/IaJIUTE IPY30MOABEMHOE CYJTHO, HO M TIOMMETE, KaK TECHO
CBSI3aHBI MEKy COOOM TEOpHsl U MPAKTHKA B PEIICHUH WHXKEHEPHBIX 3a]1ay.

Hean nmpoekTa: pa3paboTka U U3rOTOBJICHUE MOJEIM CyXOrpy3a U3 (oJibry,
CIIOCOOHOM yIep>KUBATh MAKCUMAJIbHBIN TPYy3 MPU COXPAHEHUH IJIaBYYECTH.

IIpu BbINOJIHEHUM NPOEKTA BbI CMOXKeETe:

UCCJIEN0BATh MNPUHIMUIBI IUIABYYECTH M KOHCTPYKTUBHBIE OCOOEHHOCTH
CYXOT'pYy30B;

OPOBECTH HEOOXOAMMBIE pacdyeThl pa3sMepoB U (QOpMBI MOJAETH IS
o0ecrnieuyeHus €€ OCTOMUYMBOCTH U TPy30MOAbEMHOCTH;

CO3/laTh MOJENb CyXorpy3a u3 (OJbI'M, MPOBECTH €€ HCHbITAaHUs U
MIPOAHAIN3UPOBATH PE3YJIbTATHI,

0(pOpMUTH MOJEIb, CO3/1aTh W 3aIIUTUTh UTOTOBYIO MPE3CHTALUIO MPOEKTa,
OTPaXKAIONIYIO BCE TAIbl paObOTHI.

OGopynoBanne U HeOOXOAUMBbIE MATEPUAJIBI: EMKOCTh C BOJION (TIIOIIAIbIO
ocHoBanusi He MeHee 40x40 cm), nuct ¢onbru (pazmepamu 20x20 cMm), mpocTon
KapaHJanl, JIMHEeWKa, KaHIEeIIPCKUE HOXKHUIII, TPY3bI-YTHKETUTENN (KaMYIIIKH WU
MOHETKH, He MeHee 10), mmanmeT ¢ qoctynoM B MIHTepHET.

Xoj BbINOJTHEHHUS NPOEKTA

[ar 1. [Torpy>xenue B npoOieMy U UCCIEI0BaHUE

N3yuute, 4TO Takoe CyXOrpy3, €ro Ha3HaY€HUWE U OCHOBHBIE THUIIbI, UCTOPHUIO
pPEYHBIX U1 MOPCKUX NIEpeBO30K B PecryOnrike benapych.

Haiinute m npoanamusupyiite uHPOpMaUui0 O (U3HYECKUX MPUHIIMIAX,
JIEeXKAIIUX B OCHOBE IJIABYYECTH CY/I0B.

[Ipoananu3upyiTe WU300pKEHHUSI KOPIYCOB CYXOTPy30B (CM. PHCYHOK).
OOparute BHUMaHUE Ha UX (HOPMY: MOYEMyY Y HUX TUPOKOE THO U BHICOKHUE OopTa?
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Puc. Cyxoepy3uv

[Iar 2. ITnanupoBanue u pazpaboTka

Pacnpenenuteck mo rpynmaM. Co3faiiTe 3CKU3 Baliero OyIyIIero cyxorpysa.

[Tpoxgymaiite ero popmy: OyneT au y HEro MIOCKOE WM 3a0CTpeHHOEe THO? Bricokue

WU HU3KUe OopTa?

[IpoBeauTe pacueTsl: onpeaeanTe, KaKyro oAb JUcTa (OJIbIY Bl BBIIECTUTE
Ha JTHO, a KaKylo — Ha 6opta (Tabmuua). [lomHuTe, YTO 00BEM BBHITECHEHHON BO/IBI

JOJIZKCH KOMIICHCUPOBATH BCC CyIHA U I'Py3a.

Tabauya — Pacuemul napamempos mooenu

ITapamerp aust pacuera

®opmy.a /
Cnoco0
onpejeaeHust

Hean
pacuyera

HMpumep nisn
Jucra ¢GoJbru
20x20 cm

1. ITmomaae
NTOCTYITHOTO MaTepurana

2. Ilmomanes nHA
cyxorpysa

3. Ilnomaas 60pTOB
(IprUMEpPHO)
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®opmy.aa / Ieas IIpumep nis
ITapamerp auis pacuyera Cnoco0 Jucra Goabru
pacdera

onpeaeIeHUsI 20x20 cm

4. OpUeHTUPOBOYHBII
00BEM BBITECHSEMOM
BOJIbI

5. MakcumaiibHasa
pacueTHas
IPY30I0TbEMHOCTD

6. KommmuectBo rpy30B-
YTSDKEIUTENEN

Hanecute He06X0aMMYIO pa3MeTKy Ha JIUCT (DOJIBIU COTIACHO BalllUM 3CKU3aM
U pacyeTtam (MecTa cTHOOB).

[ar 3. IIpakTrueckas peanuzanus

AKKypaTHO COTHHUTE (OJIBIY 1O HAMEUYEHHBIM JIMHUSM, YTOOBI MOIYYHIICA
KOpIyC cyAHa. YOeauTech, YTO HIBBI M JHO XOPOUIO MPOKPEIUIEHBbI, U CYIHO HE
IPOTEKaET.

OCTOPOKHO OMYCTUTE TOTOBYIO MOJIETh HA BOAY B UCIBITATEIbHON €MKOCTH.

HaunnaiiTe mnocTeneHHO 3arpykaTtb TIpY3bl-yTSDKEIUTEIH, PaBHOMEPHO
pacrpesenss ux Mo JHy cyxorpysa (CM pUCYHOK).

Puc. Ilpumep xoncmpyxkyuu cyxoepysza uz gponveu
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[IIar 4. TecTupoBaHUE U aHAIN3

[IpoBenuTe UCTIBITAaHUS MOJCTH HA MJIaBy4YeCTh U OCTOWYUBOCTb.

Omnpenenure MakKCUMaJIbHBIM TPy3, KOTOPBIA MOXKET MPUHATH Ballle CYIHO IO
TOT0, KaK OHO YWJIET IOl BOAY WJIM IEPEBEPHETCS.

3adukcupyiite pe3ynbTarhl HCHbITAaHUN (caenaiite dortorpaduu, 3amUIINTE
HaOJII0JICHHS U BEC Ipy3a B TaOJIHILY ).

[Ipoananu3upyiTe, 4TO MOXKHO YJIYUIIUTh B KOHCTPYKIMH: YBEIUUYUTD BBICOTY
OOpTOB, U3MEHUTH (POPMY JTHA, YKPEIIUTh JIUHUH cTrba?

[ar 5. [TonroroBka oTyeTa U NMpe3eHTALUN

Ha sTom sTame BaM HEOOXOAMMO CTPYKTypUpOBAaThb M TPEACTABUTH BCIO
MPOJICJIaHHYI0 padoTy.

Ha stom sTamne Bam He0OX0AMMO CTPYKTYPUPOBATH U KPACUBO MIPEICTABUTH BCIO
IpoJeNIaHHYyI0 paboTy. DTO MOKAXET, HACKOJIBKO TITyOOKO Bbl M3YyUWIM TEMY U Kak
s dexTUBHO padoTaId B KOMaHJIE:

1. CobGepute Bce Marepuaibl, KOTOpbIE y Bac MOJIYYWIMCh Ha MPEIbLIYIIUX
sTamax: ¢ororpaduu, YEPHOBUKH pPACUETOB, CXEMbI, 3aMeTku wu3 VHTepHeTa,
pEe3yJIbTATHI UCTIBITAHUU.

2. OpraHusyiTe uUX B JIOTUYECKOW IMOCIEIOBATEIBHOCTH: OT BO3HUKHOBEHHS
UJIeU 10 TOTOBOT'O pe3yJIbTara.

3. Pacnpenenure, KTO U3 4JIEHOB KOMaH/bl OTBEYAET 32 OOPMIICHHE KaXI0I0
3JIEMEHTA OTYETa U NPE3EHTALIUH.

4. Tlpoenaute ¢uHAIBHOE 00CYXKJICHHE, YTOOBI POBEPUTH, BCE JIU MOHSATHO U
JIOTUYHO HU3JI0KEHO.

Bo3MmoskHbIe BapraHThl 0OpMIIEHUS PE3YIbTATOB CBOEH pabOTHI:

1. TexcT (MUCbMEHHBIN OTUET WK Pa3/elibl B IPE3CHTAIIUN ).

Texct momxeH OBITH KPaTKUM, YETKMM W OTBEYaTh HA OCHOBHBIE BOIIPOCHI
IIPOEKTA.

BBenenue: KpaTko ONUUIMTE, YTO TAaKOE CYyXOTPy3 U KaKylO MPaKTUYECKYIO
npobsieMy (co3laHuE TPY30MOABEMHOIO CyJIHA M3 OIPaHMYEHHOI0 MaTepuasa) Bbl
peranm.

Lenp u 3a1auun: 4€TKO MOBTOPUTE, YTO BbI IJITAHUPOBAJIU caeiaTh (pa3padoTaTh
MOJIeJIb, CIOCOOHYIO yIePKUBATh MAKCUMAJIbHBIN IPY3).

Teopetnueckass 4acTh: OOBSICHHUTE CBOMMH CJIOBaMH, Ha KaKUX (DU3HUECKHUX
MPUHITUIIAX OCHOBAaHA TUIaBY4YeCTh CyAoB. OTBETbTE HA BOMPOC, MOYEMY TSIKEIbIC
KopabJii He TOHYT.

[IpakTrueckass 9acTh: ONMUIIHUTE MPOILECC CO3JAHMS W WCTBITAHUS MOJIEIH:
Kakyroo (opMmy Kopryca BbIOpaid M MOYEeMy, C KaKUMHU TPYIHOCTSIMH CTOJKHYJIHUCH
(MpoTeYKH, HEIOCTATOUHAs OCTOMYMBOCTD) U KaK MX MPEOI0JIEIH.

3aKiI0YeHUe W BBIBOJIBL: cenaiiTe BbIBOAbL. Kakas KOHCTPYKIIMSI OKa3anach
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camoii 3pdextuBHOI? [loaTBEpAMIKCH M Ballld pacdeThl Ha MpakTuke? YTo OBLIO
CaMBbIM CJIOKHBIM U CAMBIM UHTEPECHBIM B padboTte?

2. CXeMblI 1 4YepTEKH TOMOTYT BU3yaIM3UPOBATh BAIIIM UJICH U PEIICHHUS.

DCKU3 Cyxorpys3a: Balll MEPBOHAYAIBHBIA YEPTEK C YKa3aHUEM OCHOBHBIX
pa3mMepoB (JINIMHA, IMPHUHA, BBICOTA OOPTOB).

Cxema cOOpKH: MOCIIEIOBATEILHOCTD MIAroB, KaK Bbl Cru0am U (hOpMUPOBATIN
Kopiryc u3 ¢posbru. Mo>KHO POHYMEPOBATH IIary U MCIOIh30BaTh CTPEIIKH.

3. TaOmumpl fAenmal0T Balld pacdyeTbl W HAONIONCHUS HATTSATHBIMA U
npodecCHOHATLHBIMHU.

3anonHuTe TAOIUITY.

Tabnuya — Tabauya ons uxcayuu Haba0OeHUl

Ne ucnpiTanus / Onucanue MakcuMaJbHbIN Hao0aronenus
Mopeau KOHCTPYKIUU rpys (8 (YCTOHYHBOCTbD,
MOHeTax/rpaMmax) NPOTEYKH)

Mogens 1 (mmockoe
JTHO)

Monpens 2
(ycuiieHHBIE OOpTa)

Mopens 3
(onTUMH3UpPOBaHHAS)

4. dpyrue ¢hopmbl IpeACTABICHUS PE3YIbTATOB.

®dotokomax: Crnenaiite ceputo pororpaduit, KOTOpbIE MOKA3IBAIOT KIFOUEBBIC
MOMEHTBI pabOThl: «MO3TOBOM IITYPM M 3CKH3», «IIpolecc COOPKH», «TOTOBBIN
CyXOrpy3», K(MOMEHT 3arpy3KH Irpy3a», «peKOpIHast 3arpy3Ka».

[Ipe3enTanus: oOBEOIUHUTE BCE DJIEMEHTBHI (TEKCT, CXEMbI, TaOJHIIbI,
dboTtorpadun) B eAMHYI0 KOMITBIOTEPHYIO Ipe3eHTaluio. CraenaiTe ee KpaCUBOM, HO HE
neperpykaiTe TeKCTOM — TJIABHOE JOJKHBI PACCKA3bIBATH BBI.

CrenaoBbIi oKIIa] (OCTEP): JUIs 3alIUTHI MPOEKTa MOKHO 0OPMUTH BCE HA
OJTHOM OOJIBIIIOM JIUCTE BATMAaHA, Pa3MECTUB TEKCT, CXEMbI, TabIULbI U poTorpaduu B
JIOTUYECKOM MOPSJIKE.

KomMOuuupyst 3Tu hopMbl, BB CO3/1aTUTE TTOJTHOIIEHHBIN U YOS TUTETbHBIN OTUET,
KOTOPBINA MPOJEMOHCTPUPYET BCIO MTyOHHY Balleil paboThl HaJl IPOESKTOM.

Oxunaemble pe3yibTaThl

B pesynbrare nponenaHHO paOOThl Bbl PACHIMPUTE CBOU TMPEACTABICHUS O
CBSI3U (DU3BMKHU, MATEMAaTHUKW M WHXXEHEPUHU, 3aKPENUTE IMPAKTUYECKUE YMEHUS
MPOBEICHUS] PAacueToOB M co3haHusl pabouux Mojeneld. Bel HayuuTech paboTaTth B
KOMaHJIe, pachpelessss pojid W COBMECTHO pellas mnpakTtudyeckue 3aaadd. [locne

3aBEpUICHUS MPOEKTa Bbl CMOXETE HE TOJBKO MPOJEMOHCTPUPOBATH JICHCTBYIOIIYIO
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MOJIEJIb CYXOIpy3a, HO W MPEACTABUTb HUTOIM CBOErO MCCIEIOBaHUsS B BUJE
MpEe3eHTAIMU, aPTYMEHTUPOBAHHO OOBACHSSI IPUHIIUIIBI €r0 paOOTHI.
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BATAPEMKA U3 YAUHOIO NPUBA:
BUOZTIOMMYECKUE UCTOYHUKU SHEPTUMN

BoinonHss gaHHBIA MPOEKT, Bbl HM3yuuTe HHGMOpMAIUI0O 00 H3rOTOBICHUU
Oatapelku U3 YaiiHOTO rpuda, CKOHCTPYUpYyeTe MakeT OaTtapeiiku u3 yaiiHoro rpuda.
Bbl HE TOJIBKO MOMyYUTE ACUCTBYIONIYIO MOJIEbh OaTapeiku, HO U CMOXKETe CPaBHUTH
ee ¢ OOBIYHBIMU OaTapeikamu.

Leab npoekra: pazpaboTka Onodbatapen Ha OCHOBE YaifHOro rpuda, aHalIu3 ee
AIEKTPOIPOBOSIIIINX CBOMCTB M BO3MOKHOCTH MPAKTUYECKOTO UCIIOIb30BaHU.

IIpu BBINOJTHEHUH MPOEKTA Bbl CMOKeETeE:

UCCIIeIOBaTh OMOXMMHUYECKHE IMPOIIECChl, MPOUCXOMSIINE B YailHOM Tpuoe,
BKJIIOYAsi (DEPMEHTAIIMIO U BBIJEICHUE OPraHUYECKUX KHCIIOT; ONMpPENeNuTh, Kakue
BEILIECTBA MOT'YT Y4aCTBOBAaTh B T€HEPALIMU AJIEKTPUUECKOTO 3apsa;

CIIPOCKTHPOBATh M CcOOpaTh MPOTOTUN OHOIIEKTPUUECKON OaTtaperku,
VUYUTBHIBAs MaTepuaibl, KOHCTPYKIHMIO M CHOCOObI TMOJKIIOYEHUS K BHEIIHUM
YCTPOMCTBaM; OLICHUTH JOJTOBEYHOCTh U CTAOMILHOCTh PA0OTHI CUCTEMBI;

co3ziaBaTh UHGOTPaPUKy WIM BU3yaTU3AIUIO, JEMOHCTPUPYIONIIYIO MPUHIIUIIBI
paboThl  OMOAJIEKTpUYECKOW Oarapeliku M €€ TMOTEHIMalIbHbIE TNPUMEHEHUS,
pa3paboTarh KpeaTUBHBIA JU3allH KOpIyca yCTPOMCTBA, BJOXHOBJIEHHOTO
MPUPOIHBIMU DJIEMEHTAMU;

pacCUYUTaTh BHIXOTHOE HAIIPSKEHUE U MOIIIHOCTH OMOJIOTHYECKOM OaTapelku Ha
OCHOBE M3MEPEHHBIX MapaAMETPOB ANEKTPUUECTBA;

o(pOpMJISITh JTaHHBIE HKCCIEAOBaHUS (TEKCTOBOE OMNHMCAHUE, KapTOCXEMBI,
Tabmuupl, ¢oTtorpaduu, PUCYHKH), JeJaTh  BBIBOJBI, JEMOHCTPUPOBATH
pe3ynbTaThl (YCTHOE BBICTYIUICHUE, TIPE/ICTABIIEHNE MO/, OTBETHI Ha BOIIPOCHI).

OOGopynoBanne U HeoOXOAUMbIe MATEPUAJIbI: YalHBIN TpUO, CTEKIISHHbBIE
OaHKW N7 BBIpANIMBAHUSA KYJIbTYPBI, M€Ib, IHUHK (WJIM APYTHE AJIEKTPOJbI) IS
Oarapeu; MyJIBTUMETp A U3MEpEeHUs HaATPSHKCHUS; MIPOBOTHUKH,
Harpy3ku (CBETOAMO]IbI, MUHU-JIBUTATEIIN).

Xo/1 BbINOJIHEHUS NPOECKTA

KoHcTpyrpoBanue mr000ro TEXHUYECKOIO0 YCTPOMCTBA WM €ro MOJENu
HAYMHAETCS C TOATOTOBKM COOTBETCTBYIOIIEro Habopa oOOpydoBaHUS U
WHCTPYMEHTOB, a TaKXKe MPU HEOOXOIUMOCTH YCTPOUCTB ISl POTO- U BUACOCHEMKH,
X 00pabOTKU U BOCITPOU3BEICHUSI.

Ilpu  evinonnenuu npoekma ciredyem cobn0O0amsv NPAsULA  MEXHUKU

bezonacnocmu, umoobwl paboma OwvLIA YCNEUWHOU U OE30NACHOU OJIs1 KAHC0020!
[ar 1.
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W3yuute nurepaTypHble HCTOUYHUKHU 1O TeMe npoekTa. Onpenenure OCHOBHbIE
AJIEMEHTHI OaTapedku W3 yailHOro rpuba: 3JIEKTPOIUT (KHUAKOCTb, B KOTOPOU
HaxoauTcs rpud (PpepMEeHTUPOBAHHBIM Yail); SJEKTPOABl — JBa pa3HbIX MeETaa,
HaIlpUMEp: MEIHAs IUIACTUHA, IUHKOBAs WM aJTIOMUHHUEBAs TUIACTHHA.

[ar 2.

[IpoekTupoBanue MakeTa U cCOOp UCXOJHBIX TaHHBIX.

Hapucyiite scku3 Oarapeilku ¢ yka3aHHEM MECT PacHOJIOKEHHUS 3JIEKTPOIOB.
[TonbGepure TN €MKOCTU Uil KOHCTPYHMPOBAHUSA MOJAEIU OaTapeilku (CTEKISHHAs
0aHka, MpoOupKa, KOHTEHHEP) C YIEeTOM 00beMa U yCTONYHBOCTH.

Iloobop  koHcmpykmueHvlx ~ KOoMnoweHmos. — BpibepuTe — moaxosuue
ANEKTPOAbI (MEb, LHMHK, rpauT) — MUHUMYM JIBa Pa3HbIX TUNA IS CO3JAHHS
noreHuuana. Ilonbepure NPOBOIHUKH, 3aXKUMbl, COCAUHHUTEIBHBIE 3IIEMEHTHI,
U30JSIIMOHHBIE MaTepuaibl. [loaroroBeTe pacTBOp ¢ 4ailHBIM IpuOOM: cpena Ha
OCHOBE 4Yas M caxapa C XOpOIIO (EpPMEHTUPOBAHHON CUMOMOTHYECKOU
kyasTypoit (SCOBY).

[ar 3.

COopka onbITHON MoJean OaTaperKu.

VYcraHOBUTE  BJEKTPOJbl HA  MPOTHBOIOJOXKHBIE CTOPOHBI  €MKOCTH,
HOTPYKEHHBIE B )KUJKOCTh C YalHBIM rpuOoM. ObecneubTe HalexKHOE (PUKCUPOBAHUE
AJIEKTPOJIOB C TIOMOIIBIO KPBIIIKM, YIUIOTHUTENS WM nepxkarens. [logkmrouure
OpoBOAAa OT DJEKTPOJOB K MYJIBTUMETPY WM BOJBTMETPY IS H3MEPEHUs
HaNpsHKEHUSI.

[ar 4.

TecTupoBanue cTaOUIBHOCTH KOHCTPYKLUU.

[IpoBepbTe TepMETUYHOCTh KOHTAKTOB M M3OJISILMIO TPOBOAHUKOB. [IpoBenuTe
NEepBbIM  3amyck: 3a@UKCUpOBaTh IMOKa3aHusi Mnpubopa. OTMETbTE BO3MOXKHbBIC
HMCTOYHUKU HECTAOUIBLHOCTH (KoJie0aHUE Cpe/bl, BCIUIBIBAHUE TpuOa, KOPOTKOE
3aMbIKaHUE).

Mooepnusayusi  xoucmpykyuu. Ilpu HeoOXonumocTu u3MeHHTE (HOpMY
AJIEKTPOJOB MJIM UX pa3MelleHre (TOpU30HTAIbHO, BEPTUKAIIbHO, HAKIIOHHO). BHecuTe
KOPPEKTUPOBKHU: J100aBUTh MEPETOPOAKH, CTAOMIU3ATOPHI, MOPUCTHIE MPOKIATKH.
[IpensioxkuTe KOMIOHOBOYHBIE BapUaHThI: OaTapeWKu U3 HECKOJBKUX CErMEHTOB,
COEJIMHEHHBIX MOCJIEI0BATENbHO/TapaIIEIbHO.

Ogopmnenue mexHuueckou Ooxymenmayuu. 3apUKCUpPYHTE MapaMeTpsl
KOHCTPYKLMHU OaTapelKu: pa3Mephl, MaTepHallbl, CXeMa MOAKIIOYEHUs, 0COOEHHOCTH
KOMITOHOBKH.

Co3paiiTe nacrnopT yCTpOMCTBA: Ha3HAYEHUE, IPUHLMUIT JECHCTBUS,
TEXHUYECKUE XapakTepucTuku. ConpoBOAUTE ONMCAHUEM ITpoliecca COOPKHU U
MepamMu 6€30MacHOCTU (CM. PUCYHKH).
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Puc. Bamapeiixa u3z uatinoeo epuba

O:xupgaembie pe3yabTaThl
B pesynprare BBINOJHEHUSA NMPOEKTa Bbl PACIIMPUTE CBOM IIPEIACTABICHUS O

caMoJIeIbHBIX OMOJIOTHYECKUX OaTaperkax, Ucclieyere OMOXUMHUYECKHUE MPOLECCHI,
IPOUCXOIAIINE B YaHHOM rpulde; OnpeaesnTe, Kakie BelecTBa MOTyT y4acTBOBATh B
TeHepalyu AEKTPHUUECKOT0 3apsi/ia; BBIMOIHNUTE U3MEPEHUS HANPSKEHUS U CUJIBI TOKA
B CKOHCTPYHPOBAHHOHM Oarapeiike; OCYIIECTBUTE NPOEKTHPOBaHHWE M COOpPKY
OpOTOTUIIA OHOANEKTPUYECKOW OaTapelku; OCYIIECTBUTE TIOUCK HEOOXOIUMON
uHGOpMAllMM U3 PA3UYHBIX HMCTOYHHUKOB (TEKCTOBBIX, TIpaUyecKux, ayauo-,

BUJIEOMATEPHUAIIOB), MPOBEETE aHAIN3 U 00pabOTKY HE0OXOoAMMON HH(pOpMAIUU TI0
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TeMe MpoeKTa; 0pOPMHUTE JaHHBIE HCCIIeI0BaHUS (TEKCTOBOE OMMCAHNE, KAPTOCXEMBI,
Tabnuiel, GoTorpaduu, pUCyHKH).
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CAMOAE/IbHAA CO/THEYHAA MNEYb: 9KOJIOT'MYHECKAA
HEPIrnAa AnAa nPUrotoBAEHNA NULLN

BoimonHsst AaHHBIA  TPOEKT, BBl HU3yYUTe MHGPOPMALUIO O CO3JaHUU
CaMOJEIbHON COJIHEYHOW II€YH, CKOHCTPYUPYETE MAKET CAMOJEIbHOW COJTHEYHOM
neyd. Bel HE TOJNBKO MONYYUTE NEHCTBYIOLIYIO MOZENb COJMHEYHOM I€Yd, HO H
CMO’KETE€ MPOTECTUPOBATH €€, IPUTOTOBUB IPOCTEHIINE OIFO1A.

Hear mnpoekra: co3gaHue padoOTaONIE MOJETU COJHEYHOM IMeud |
uccienoBanue ee 3(PPEKTUBHOCTH B 3aBUCUMOCTH OT KOHCTPYKUMU W YCIIOBUU
OKPYXarOIIEH CPEIBI.

IIpu BbINOJIHEHUH MMPOEKTA Bbl CMOKeTe:

UCCJIeIOBATh MPUHIIMIIBI MPE0Opa30BaHUs COJHEUHON SHEPTUU B TEILIOBYIO,
u3yyas IOIJIOIIEHHE M OTPAXEHUE CBETa PA3JIUYHBIMU MaTepUajaMU; IMPOBECTH
HKCIIEPUMEHT, cpaBHUBas 3((HEKTUBHOCTH HAIPEBa C Pa3HbIMU TUIIAMU IMOBEPXHOCTEH;

pa3paboTarh MOJEIb COJIHEYHOM NE€YM, MCMOJb3ys IOCTYIHbBIE MaTepHUalbl,
Takue Kak (hojpra, CTEKJIO M KapTOH; ONTHUMHU3UPOBATh KOHCTPYKIIMIO, YUUTHIBas
OTPaXkAIOLILYI0 CIOCOOHOCTh U TEPMOU3OJISIIIHUIO;

CIIPOEKTHPOBATh MPOUYHYI0 U A(P(DEKTUBHYIO COJHEUHYIO I€4Yb, OIPECIINB
ONTUMAJbHBIA yIrOJl HAKJIOHA OTpa)xareiled [JIs MAaKCHUMAJIbHOTO TMOTJIONIEHUS
COJIHEYHOT'O CBETA; MPOBECTH TECTHPOBAHUE KOHCTPYKIMU B PA3IUYHBIX MOTOJHBIX
YCIOBUSIX;

CO3/1aTh ACTETUYECKU MPHUBJICKATENbHBINA U3aH COJIHEYHOM MEUYU, UCTIONIb3YS
BU3yaJbHBIE DJEMEHTHI, DKOJOTMYECKHME MOTHUBHI W TBOPUYECKUU MOAXOA IS
MPUBJICUEHUS] BHUMAHUS K MMpoOieMaM aabTepHATUBHON YHEPTeTUKH;

paccuntath 3(PGEKTUBHOCTh COJHEYHOW TI€YHM, OIPEACIMB COOTHOIIECHUE
IJIOIIAM OTPAKAIOLIEH MIOBEPXHOCTH K IMOJIYYEHHOM TEILIOBOW SHEPTUHU; UCCIIEN0BATh
MaTeMaTUYECKYI0 3aBUCUMOCTb MEXIY YIJOM TaJC€HHUSI COJIHEUHOTO CBE€Ta H
TEMIIEPAaTypON BHYTPH IIE€UH;

o(pOpMJISITh  JTaHHBIE HKCCIEAOBaHUS (TEKCTOBOE OMNHMCAHHUE, KapTOCXEMBI,
Tabnuipbl,  Qororpaduu, PUCYHKH), JeNaTb  BBIBOAbL,  JEMOHCTPUPOBATH
pe3yabTaThl (YCTHOE BBICTYIICHHUE, TPEICTABICHUE MOJIEIH, OTBETHI HA BOIIPOCHI).

OGopynoBanne W Heo0OXOAUMbIe MaTepHaJibl: KapToH, (oJibra, CTEKIIO,
yepHas Kpacka ([IJ1s YBEJIMYEHHUs] TOTJIOMICHUSI TEIJa); TEPMOMETP MJi U3MEPEHHUS
TEeMIEpAaTypbl BHYTPU TE€UYU; COJIHEUHAS JlaMIia JJIsi TECTUPOBAHUS MPU OTCYTCTBHUU
€CTECTBEHHOTO COJIHIIA; HOKHUIIBI, KJIEH, KPETIe)KHBIEC SJIEMEHTBHI.

Xo/1 BbINOJIHEHUS NPOECKTA

KoHcTpyrpoBanue mr000ro TEXHHYECKOIO YCTPOMCTBA WJIM €ro MOJIeNu
HAYMHAETCS C TOATNOTOBKM COOTBETCTBYIOIIEro Habopa oOOpydoBaHUS U
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WHCTPYMEHTOB, a TaKXe MPU HEOOXOJUMOCTH YCTPOUCTB [l (POTO- U BUACOCHEMKH,
uX 00pabOTKU U BOCTIPOU3BEACHHUS.

Ilpu  ewvinonnenuu npoekma ciredyem coOMOO0AMb NPAGUNA  MEXHUKU
bezonacrhocmu, ymoodwvl paboma OviIA YCNEWHOU U Oe30NaACHOU 01 Kad#0020!

[ar 1.

N3yuuTe cnucOK TUTEpATypHBIX UCTOYHUKOB MO TeMe mpoekta. Omnpenenure
HazHaueHue mneun. ChopMynupyiTe TeXHHUYECKHE TpeOOBaHUS K KOHCTPYKIIUU
caMoJIeNIbHOM neun. BBIMOMHUTD 3CKU3 TIeuH (OT PYKH WK Ipaduueckn).

[Iar 2.

Jl7is KOHCTPYHpPOBAaHUS MOJENIU TEYM MOATOTOBHTE JOCTYIHBIE MaTEepUabI:
KapTOHHBIE KOPOOKH, allFOMUHKEBas (oJIbra, Mpo3payHas MaeHKa UK CTEKIIO, YepHas
MaToBasi MOBEPXHOCTH (HAIPUMED, JUCT OyMaru Wiu MeTasuia), Kied, HOKHHULIBI.

Pa3merbTe feTanu neun: OCHOBaHUE, paMKa, OTPaXKAIOILUE JIEMEHTHI.

[ar 3.

JIJist KOHCTPYHUPOBAHUS MOJIETU €YU COSAUHUTE MaHeTu OCHOBaHUs, OOKOBbIE
CTeHKH M pamky. OOecreubTe YCTOMYMBOCTh KOHCTpyKUUH. [Ipukpenure
BHYTPEHHIOIO IOBEPXHOCTh MEYH K CAMO KOHCTPYKITHH.

Co3znaiiTe BHEIIHUE OTPAXaTEJIH — NaHEIH, HAKJIOHEHHbIE K HEeHTpy neuu. s
ATOTO HEOOXOIUMO OOKJIeHTh UuX (OJIbroil, HACTPOUTh YTOJ HAKIOHA A
KOHIIEHTPAllUU COJIHEYHOTO TOTOKA. YOeAuTech, UYTO OTpaXKarollMe 3JIEMEHTHI
(bUKCUPYIOTCS U TIPU HEOOXOIMMOCTH PETYIUPYIOTCS.

BHyTpu meun ycTaHOBHTE UYEpPHYIO MOTJIOUIAIONIYI0 MOBEPXHOCTh, & CBEPXY
YCTAHOBUTE NPO3PAYHBIM 3KpaH (CTEKIO WU IUIEHKY) AJI CO3/1aHUs MapHUKOBOTO
ahdexkra.

[Iar 4.

[IpoBeauTe UCTIBITAHUS KOHCTPYKIIUY TIEUX Ha COJTHIIE: U3MEPUTH TEMIIEpaTypy
BHYTPH KaMmepbl, BpeMsl HarpeBa MpPOAYKTOB. 3adUKCHUPYHTE MOJYyYEHHBIE B XOJIE
TECTUPOBAHUS TapaMEeTPhl: HAJIWYUE TEIUIOBBIX IOTEPh, pACIPEICIICHUE CBETA,
YCTOWYHUBOCTb KOHCTPYKIIUU.

[Tpr HEOOXOIUMOCTH, CKOPPEKTUPYHTE KOHCTPYKIIMIO ME€YH, JISI STOTO MOXKHO:
W3MEHUTh YTOJl OTpaxkaresen, GopMy Kopmyca Wid Matepual, eciu 3PpGheKTUBHOCTD
HEJ0CTaTOYHA, YCUJIUTh TETUIOU30JISIIUIO, 3aMEHUTh MPO3PAUYHYIO KPBILIKY.

CocTaBUTh TEXHUYECKHH MACTIOPT MEYH U UHCTPYKIIUIO 10 €€ UCTIOIh30BaHUIO.
CKOHCTpyMpOBaHHAs CaMO/IeIbHAs COJIHEUHAs TIeYh MPEICTaBlIeHA HA PUCYHKE.
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Puc. Camooenvras coineunas nevw

Oxupaembie pe3yJibTaThl

B pe3synbrare BBIMOTHEHHUS MPOEKTA BBl PACIIMPUTE CBOU TMPEICTABICHUS O
KOHCTPYHPOBAaHWU CaMOJICTLHON II€YH, HCCIEAYeTe NPHHIUIBI TPEeoOpa3oBaHUs
COJTHEYHOU DHEPIHH B TEIIOBYIO, pa3paboTaeTe MOJIeIh COTHEYHOU MEYH, NCIOIb3Ys
JIOCTYIIHbIE MaTepUalibl, HAYYUTECh OPOPMIISATH JaHHBIE HCCIEIOBaHUS (TEKCTOBOE
OMHCaHUe, KAPTOCXEMBI, Ta0uIIbl, (hoTOorpaduu, pUCYHKH).
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CAMO/E/IbHbIN 300TPON: AHUMALIUA YEPE3
OMNTUYHECKUE UNNIHO3UN

BoinonHss gaHHBIA MPOEKT, Bbl HM3yuuTe HHGMOpMAIUI0O 00 H3rOTOBICHUU
CaMOJIEJIbHOTO 300TpONa, CKOHCTPYHpPYETE €ro MOoJeib. Bbl HE TOJIBKO MOJTydHTE
JEHUCTBYIOIYI0 MOJIENb 300TpOIa, HO U CMOXKeTe MOAUGUIMPOBATH €€, HaHecs
aBTOPCKOE N300paKeHHE.

Leab npoekTa: co3ganue caMoIeILHOTO 300TpONa 1 U3yuyeHHe PU3NIECKUX U
XY/JI0’K€CTBEHHBIX MPUHIIUIIOB, JICKAIUX B OCHOBE €ro padoThI.

IIpu BbINOJIHEHUH NPOEKTA BbI CMOKETeE:

UCCJIeIOBATh MPHUHIIMIBI ONTHUYECKOTO0 BOCHPHUATHS U (U3HOJIOTUUECKHE
0COOEHHOCTH 3pEHUs, KOTOPbIE MO3BOJIAIOT MO3TY BOCIIPUHUMATh MOCIIEA0BATEIbHBIC
M300paKEHUSI KaK HETIPEPHIBHOE JBUKCHUE;

pa3paboTarh MPOTOTUIT 300TPOIMA, HUCIOJb3YsI COBPEMEHHBIE MaTepHaIbl U
WHCTPYMEHTHI; ONTUMHU3UPOBATH KOHCTPYKIIHIO JJIs TUIABHOTO BPAIEHUS U Y€TKOCTH
aHUMAIINH;

CIIPOCKTHPOBATh MEXaHW3M BpaIleHUsS, YUYUTHIBAS CKOPOCTh JBHKCHHUS,
CTaOWJIBHOCTh KOHCTPYKIIMM U MUHUMH3ALUIO TPEHUS JIJIS TOJTYYEHUs MAaKCUMAJIbHO
MJIaBHOM aHUMAIIUH;

co3JaTh CEpPUI0  TOCIEAOBATENbHBIX  HM300paXEHUW IS aHMMAIlUH,
HKCIIEPUMEHTHUPYS ¢ (hOpMaMu, IBETAMHU U CTUJIEM JIBIXKCHHS 00BEKTOB; UCCIIEI0BATh
BJIUSTHAC KOMITO3HMIIMH HAa BOCTIPUSATHC JTUHAMUKH;

paccuuTaTh YaCTOTYy BpAIllCHUs AUCKA, HEOOXOAMMYIO AJIs CO3/IaHus MILTIO3UU
IUTABHOTO IBMKEHUST; OTIPEACIUTH ONTUMAIBHOE KOJTMYECTBO KAJAPOB sl BU3yaTbHOU
HEIMPEPHIBHOCTU aHUMAIUH;

opOpMIISITh JTaHHBIE HCCIEAOBAHUS (TEKCTOBOE OMHCAHHE, KapTOCXEMBI,
tabnuipl,  ¢ororpaduu, PUCYHKH), JeNaThb  BBIBOJABL,  JEMOHCTPUPOBATH
pe3ynbTaThl (YCTHOE BBICTYIUICHUE, TIPE/ICTABIIEHUE MOJICIIU, OTBETHI Ha BOIIPOCHI).

O6opynoBanre ¥ HEOOXOIMMBIE MaTepHalbl: KapTOH, Oymara, MiIacTHK IS
WIMHIPA; JIE3BUE WIIM HOXKHUIIBI JJIs1 CO3JIaHMS TIPOPE3Eil; IIMaXKKa MITH CTEPIKEHB JJIs
BpallleHus; HAOOp PUCYHKOB C TOCIIEAOBATEIHHBIM N3MEHEHUEM JIBHKEHUSI.

X0 BbINOJIHEHUA MPOEKTA

KonctpyupoBanue 1mo00ro TEXHHUYECKOIO YCTPOWCTBA WJIM €ro MOJENU
HAaUMHAETCS C TOATOTOBKM COOTBETCTBYIOLIEro Habopa 00OpyIoBaHHMsS U
WHCTPYMEHTOB, a TaKXKe MPU HEOOXOIUMOCTH YCTPOUCTB 711 POTO- U BUACOCHEMKH,
X 00pabOTKU U BOCITPOU3BEICHUS.

Ilpu  evinonnenuu npoekma ciedyem cobmooams NPAsULA  MEXHUKU
bezonacnocmu, umoobwl paboma OwvlLIA YCNEUHOU U 6E30NACHOU 0151 KaXC0020!
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[ar 1.

N3yunTe CNHCOK TUTEPATYpPHBIX UCTOYHUKOB MO TeMe mpoekta. Ompenenure
HazHaueHue 300Tporna. ChHopmMymupyilTe TeXHUYECKHE TpeOOBaHUSA K KOHCTPYKIIUU
300Tporna. BeimoaHuTe 3cku3 300Tpona (0T pyKu WK rpaduyecKn).

[ar 2.

[ToaroToBka MaTepuaos.

[ToaroToBsTE MaTepuabl JjIsl KOHCTPYUPOBAHUS MOJIEIN 300TPOIIa: KAPTOH UITU
ioTHasg Oymara JJisi co3jaHus OapabaHa; HOXKHUIBI WIM KaHLENSIPCKUN HOXK;
JHENKa, KIIeH, UPKYJITh; TUIACTHKOBAS OCh, IITAKKa WM KapaHaml (JJ1s BpaIieHus ),
Oemast Oymara Jyisi pucOBaHUS KaJpOB; YEPHBIA MapKep U I[BETHBIC KapaH/IaIllu.

[Iar 3.

N3rorosienue kopiryca 300Tpora.

BripexxbTe NpSAMOYTOJIbHYIO TOJIOCKY W3 KapToHa (IJIMHA — OKPY>KHOCTh
OapabaHa, BpICOTa — JKeJlaeMasi BU3yalibHas 30Ha). Pa3zMeTbTe 1 akKypaTHO MPOPEKbTE
nienu (00b14HO 8—12), paBHOMEpHO 110 niepumeTpy. ChopMUpyITE ITUITHHIP U CKICUTE
€ro Kpasl.

Co3zoanue aHUMAYUOHHOUL JIEHMbL.

Hapucyiite Ha Oenoil Oymare mOCI€A0OBaTEIBHOCTh KaJapoB (HampuMmep,
NpBITAlOUi map, Oerynuii 4eloBek, Mopraroiiee Juio). Kaapbl TOJKHBI UMETh
OJIMHAKOBBIA pa3Mep U OBITh PACIIONIOKEHBI MO Jyre — YTOObI BRIPOBHATHCS BHYTPU
nUIMHApa. BriieiTe TeHTy BHYTPHU KOPITyCa CTPOTO HAMPOTHB MPOPE3EH.

Qukcayus ocu 8paujeHus.

YcraHoBuTe OCh B IEHTP OCHOBaHHS 300Tpoma. ObecreubTe BO3MOXHOCTH
CBOOOTHOTO BPAIICHHUS: NCITOJIH30BATh BTYJIKY WIIH 3aKPETUTH MITIAXKKY Ha MTOACTaBKe.
[IpoBeppTe OamaHC W YCTOMYMBOCTH 300TPOINA — KOHCTPYKIHS JIOJDKHA JIETKO
BpaImiaThCsl BPyYHYIO.

[ar 4.

HcnpiTanue paboThl yeTpoicTBa.

Bpamaiite 300Tpon paBHOMEpHO H HAOMIOAATh dYepe3 IIeNud. 3a CYeT
cTpoOocKkonmuueckoro 3ddexkra Bbl YBUAWTE WJUTIO3UIO JIBUKEHUS — CO3/IaHHYIO
CMEHOM CTaTHYHBIX KaJIPOB.

Buecenue koncmpykmuenuix yiyuuieHui.

[Ipn HEoOXOAMMOCTH H3MEHUTE pas3Mep IIeNIed WM KOJWYECTBO KaJpoB;
YTOYHUTH PACIOJIOKCHUE aHUMAIUH; J00aBbhTE JIEKOPATUBHBIC DJIEMEHTHI: 1BETOBAS
pamKa, Ha3BaHUE, pyYKa BpaIeHUS.

Ogopmnenue mexHuueckou OOKyMeHMAyuu.

CocraBbTe KpaTKHI TEXHUYECCKUI TAaCTIOPT 300TPOIIa: Ha3HAYCHHE, MaTePHAIHI,
cxemMa KOHCTpykumu. IloaroroBeTe doTorpaduu s MPE3CHTANH, ITOSCHUTE
MPUHIINAI IEUCTBUS 300Tpona (CM. PUCYHOK).
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Puc. 3oompon

Oxuaemble pe3yjbTaThl

B pesynbpTare BBINOJHEHUS MPOEKTa Bbl PACIIUPUTE CBOM MPEIACTABICHUS O
OPUHIIMIIAX ~ ONTHUYECKOTO BOCHPUSATHS W (DU3MOJIOTHYECKUX  OCOOCHHOCTEH
YEeJIOBEYECKOrO0  3PEHUsS,  KOTOpbIE€  MO3BOJISIIOT ~ MO3TYy  BOCHPUHUMATH
MoCJIeIOBaTEIbHbIE HM300pa)KEHUsI KakK HEMpEephIBHOE JABMKEHHUE; paszpaboraere
IPOTOTHUI 300TPONA; ONPEIETUTE ONTUMAIBHOE KOJUYECTBO KAaIPOB JIJIsl BU3YaJIbHOU
HEMPEPHIBHOCTH aHUMAIUHU; 0(DOPMUTE JTAHHBIE UCCIIEIOBaHUS (TEKCTOBOE OMKUCAHUE,
KapTOCXeMbl, TaOuIlbl, poTorpaduu, pUCyHKH).
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