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Heugeraea Ceetirana [1aBnoBHa

Knacc
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PykoBoauTens npoekra

Wnatosckas MpruHa AHaTonbeBHA

CpOKI/I Ha4dajla 1 OKOHYaHUS NPOCKTA.

Centsi6pp 2018 — nexabpp 2018

JdesaATesnbHOCTH M0 pa3padoTke u peaausanuu I[lpoexra

[TocTanoBka nmpobsemsr (3 —
4 Ba)XKHBIX MTPOOJIEMHBIX

BOIIpOCa 10 TEME HpOeKTa)

1. Yro Ttakoe xky0O-Tpanchopmep?

2. Kakue cymiecTByrOT BUIbI KyOOB-TpaHChHOpMEPOB?

3. CMory 11 51 cama crienatb Kyo-tpancdopmep?

4. KakoBo mpakTudeckoe 3HadeHne KyOoB-TpaHcopmMepoB?

Hean npoexra

Coznanue ¢porokyda, Kydva-KajaeHaaps, 0eCKOHEYHOr 0

Ky0a B TeXHHKe MOAYJbHOro opuramu u kyoa Hommmoro.

38.,[[3‘11/[ IIPOCKTA:

OTanel:

Heobxonumeie pecypcsl U

NCTOYHHKHU UX ITOJIYUCHUA

1. CoOpats uHbOpPMAITHIO O
OecKOHEYHOM KyOe 1 KyOe

HommmoTto

1. YreHne UCTOYHUKOB

uHbopMaIuu.

HNHutepHer-pecypcsl,

KHHUI'U.

2. 3yuutb BUIBI KyOOB-

TpanchopmepoB.

1. YUreHne HCTOYHUKOB
nHpopMaIuu.
2. OTo0paTh CXEMBI I UX

CO3aaHus.

HNHutepreT-pecypcsl,

KHHUI'H.

3. Caoenath OECKOHEUHBIH
Ky0 ¢ KapTUHKaMH U KyO-

KaJIeHIaph.

1. CnenaTp 3aroTOBKY.
2. Haiitu ¢pxapTUHKHU U
KaJICHJaph.

3. CoOpatb Ky0.

Bbymara, ckoT4, kapanjar,

¢dororpaduu, HOXKHHULIBL.

4. Cnenatb KyO-
Tparcopmep U3 MOAyIICH

ConoOe.

1. Cnenatb moaymu CoHobe.

2. Cobpatb KyOUKH U3 MOJYJICH.

3. CoOpatb KyO-Tpanchopmep.

Bymara, ckoT4, kapanjar,

JIMHEHKA, HOKHUIIBI.

5. Cnoenatn NommmoTto KyO

1. Cnenathb 3arOTOBKH.
2. Cobpatb KyOuKH U3
3ar0TOBOK.

3. Cobpars MommmoTo Ky6.

bymara, ckoTy, kapanjaui,

JIMHENKA, HOKHHUIIBI.

Kpatkoe onucanune
BBITIOJIHEHHOTO TTpoeKTa (2-4
HPEUIOKEHHs ), TIOTy4YEeHHbIE

pe3yJIbTaThl, 3HAHUA U

Cgoro paboty s Hayana co cbopa uHpopmauuu o Kyodax-

Tpancopmepax. S y3Hama, dYTO

Ha3bIBAIOT

«poToKyOHK»,

«KyOMK-pacKJIaayIIKay,

a Ky6 MHommumoro

OCCKOHEYHBI KyO
«KyOUK-KalleHAAPb»,

O9TO MHOTI'OI'paHHas




MEXaHHUYCCKaA HUIpyHaiKka-rojioBOJIOMKa, KOTOpasa

YMEHUSI, IOJIYICHHBIC BO packiambiBacTcs  Ha  JBa  3BE3MYATHIX  POMOMYECKHX
BpEMS TIPOCKTA, T UX nonekadapa. B xome mpoekta s chenana KyO-KalleHIAphb,
MOYXHO NMTPUMEHHUTH? ¢boToKyO ¢ KapTUHKaMU JIOOUMBIX (PYKTOB, KyO B TEXHHKE

MOAYJIBHOI'O OpUraMiu u Hommmoto Ky6

KyOs1-Tpanchopmepsl: 6eckoHEUHBIH KyO ¢ KapTHHKaAMHU
[TpoayxT mpoekTa bpyKTOB, KyO-KaneHaapsb, kKyo u3z moxyieit Conobe,

Hommmoro kyoO.

[lepcriekTUBBI pa3BUTHS
HET
IIPOEKTa

BBeaenue

EcTb B MaTeMaTuke HE4TO, BHI3BIBAIOIIEE YETIOBEUECKUI BOCTOPT.

®ennkc Xaychop, HeMEIKH MaTeMaTHK

Ha neTHux kaHukynax, uzyyas VIHTEpHET-CallThl, s HallLula BUACOPOJIUK O OECKOHEUHOM

ky6e n xky6e Mommmoto. Tak kaK Mosi IOOMMasi TOJIOBONOMKA Ky6uk PyGuKa, TO 3TH KyOHKH
MEHsI OYEHb 3aUHTEPECOBAIM. MHE CTaja0 HHTEPECHO, U s pellnIa MOoNpoOOBaTh CENATh TaKUE
KyObI-Tpancopmeprl. Tak mosBuiics Moil mpoekt «KyO-tpancopmep». Cpa3dy BO3HHMKIN
Borpockl: Uto Takoe KyO-Tpanchopmep? Kakue cymiecTByrOT BHIBI KyOOB-TpaHchopmepoB?
Cmory mu s cama caenath KyO-TpaHcdopmep? KakoBo mnpakTtuueckoe 3Ha4YeHUE KyOOB-
TpancopmepoB? [l oTBeTa Ha 3TU BONPOCHL S CTajla M3y4yaTh pPAa3IUYHbIE HMCTOYHUKH
uHpopmanuu. Oxa3bpIBaeTCs, Takue KyObl M3rOTABIMBAIOT KaK CYBEHMpBI, AJS PEKIaMbl, AJS
pa3BuTHd U oOyueHus nereil. Ha rpansx kyOa MOXHO pasMmeliaTh pas3lIM4Hble KapTUHKH,
KaneHaapu, (GpoTorpahum M HAANHCH, a Ky6 MONIMMOTO SBNSETCS CAMBIM HEOOBIMHBIM H
MHTEPECHBIM cpeln KyOoB-TpaHchopmepoB. [losToMy s cuutaro, 4To Mosi paboTa akTyalbHa,
TaK KakK M3rOTOBJIEHHE TaKuX KyOOB-TpaHC(OPMEPOB — 3TO MHTEPECHOE M MOJE3HOEe 3aHATHE,
pa3BUBaIOIIEE JIOTUKY, TBOPUYECTBO, HECTAHIAAPTHOE MBILIUIEHHE, a UIpa C HUMHU IIPUHOCHUT

yaoBosibcTBHE. U Takol KyOMK MOKET CITyKUTh UHTEPECHBIM MTOJIAPKOM JIPY3bsIM.

I'maBa 1. Ky0bI-Tpancgopmepsi

CBoro paboty s Hauyana co cOopa mHpopmanuu o Kybax-Tpanchopmepax. PazHooOpaszHbie

KY6I/IKI/I—I/I1"py1_HKI/I HUMCHOT IMHHYIO HUCTOPUIO H 0O0JIBIIIOE 3HAYECHUE B Pa3sBUTHU YCJIOBCKA. B

Hame BpeMA CYHICCTBYCT OI'POMHOC KOJHMYCCTBO KY6I/IKOB AJid Urp. 910 ACPCBAHHLBIC U



IUIACTMACCOBBIE KYOUKH Ul CaMbIX MaJIeHbKUX, 3TO KyOHUKH-TOJIOBOJIOMKHU JUIS MOJAPOCTKOB U
B3pocibiX. CaMbIM HM3BECTHBIM SIBIseTCS KyOMK PyOmka — MexaHWdeckas TOJIOBOJIOMKA,
n3o6peréHHas B 1974 roay BEHIepCKUM CKYJIBINTOPOM M IPENOAABATENEM apXUTEKTypbl DpHE

Py6ukom. K ky6am-Tpanchopmepam oTHOCITCS OecKOHEUHbIN KyO 1 KyO Momomoro.

1.1 beckoHe4HbIi KY0

BeckoHeuHbIii Ky0 — MHOTOTPAaHHBIN Ta3JI, COCTOSIINNA U3 BOCBMH KYOHKOB, CKPEILIEHHBIX
MEXIy co00il TakuM 00pa3oM, YTO KOHCTPYKLHUS MOMKET MEHATh (opMy, CKIIaabIBaThCs B
pasnuyHble KOMOMHAIMM W OeckoHEeYHO TpaHchopMupoBaThes. Takue KyOWKH Ha3bIBAIOT
«KyOMK-pacKIaayIika», «KyOuK-kaieHmapb», «porokyouk» (IIpmmoxenune 1, ctp. §). B
MIPOU3BOJCTBEHHBIX MaciiTabax OHM M3rOTaBIMBAIOTCS W3 IUJIacTMacChl WK jaepeBa. OCHOBBI

COGMHSIOTCS C MMOMOIIBIO «THOKHX IIAPHUPOBY, MarHUTOB WK KiIeHKoi nenroil. [1, c. 10]

1.2 Ky6 Mommumoro

Ky6 Hommumoro (ITpunoxenue 1, cTp. 8) — 3T0 MHOrOrpaHHas MeXaHHUeCKas UIpyIIKa-
TOJIOBOJIOMKA, KOTOpasi pAacKJIaJbIBaeTCs Ha JIBa 3BE3MYAaThIX POMOMYECKHMX JOAEKa’apa
(ITpunoxenue 2, ctp. 8), KOTOpbIE 3aTEM MOTYT ObITh COEIMHEHBI B JBa KyOa WM O0OpaTHO B
Geckoneunsiii ky6. Ky6 Hommmoto m3obpen simoHckuii xynoxuuk Haoxn Mommmoro. On
NEPBBIM  CMOJAEIMPOBall  TpaHChOpMHpYOLUiics KyO, COCTOALIMI M3  HMOJBMXKHBIX
B3alMOCBSA3aHHbBIX 3J1eMEeHTOB. B 1971 romy B Xoze 3KCIEPUMEHTOB B 00JIACTU TPEXMEPHOTO
MOJIETMPOBAHUS OH BBIACHWJ, 4YTO OOJIBIION KyO, COCTOSIIMNA M3 BOCBMU B3aUMOCBSI3aHHBIX
KyOMKOB, MOXXHO pa3[eIUTh Ha JBAa AJIEMEHTAa CKOHCTPYHMPOBAHHBIX TaKUM 00pa3oM, 4TO HX
MOXKHO TpaHC(HOPMHUPOBaTh B 3BE314aTble MHOTOTpaHHUKU. CBOIO HOBHHKY XYJOXHHMK
TIPEACTABHI HA MEPCOHAIBHON BbicTaBke B 1972 romy, a B 1982 romy ky6 Hommmoro 3amHsi
MECTO B My3ee COBPEMEHHBIX HCKyccTB B Hblo-Mopke Kkak o6pasel] Xym0XKeCTBEHHOIO

BOIINIOIICHUA MaTeMaTH4YeCKOM MOACIIH.

I'naBa 2. IIpakTnyeckasi 4acTh

2. 1. Co3nanue 0€CKOHEYHOro Ky0a

N3yuuB uHpopmamuio o Kybax-TpaHcopmepax, s MPUCTYyNWIa K WX H3rOTOBIEHHIO. B

WHTepHeT MCTOYHMKAX Halula WHCTPYKUUIO IO HU3rOTOBJIEHHUIO OECKOHEYHOro Kyba
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(ITpunosxenue 3, cTp. 8) U UCHONB3YS ITY HHCTPYKIMIO, caenana KyOuk-kanenaapb Ha 2019 rox
1 GOTOKYO ¢ KapTUHKaMU (PYKTOB.

VY kybuka-TpaHcgopmepa IBEHaAATh IPAHEN, COCTOSIIIUX U3 YETHIPEX KBAJIPATOB IO3TOMY OH
ynoOeH ais co3fgaHus KyOa-kanenaaps. S caenana KyO-TpaHcdopmep, pacniedaTtaia KaleHAaphb
Ha 2019 rox, mpukiennaa KaxIplidi Mecsl Ha OTAebHYIO rpanb KyOa (IIpmnoxenue 4, ctp. 9).
AHanornyHeIM o0pa3oM s caenana (GOTOKyO C KapTMHKAMH MOMX JIHOOMMBIX (PpyKTOB

(ITpunoxenue 5, ctp. 9).

2.2. beckoHe4YHBIH Ky0 B TeXHHKE MOAY/JIbHOI0 OPUTaMH

beckoHeuHplii Ky0 MOXKHO BBIMIOJHUTH B TEXHHMKE MOJYJIbHOrO opuramu. MoayiabHoe
OpMraMM — TEXHHMKAa OpUIaMH, B KOTOPOM KaXKIbli OTAEIbHBIA JMCTOK CKJIA/IbIBACTCS B
MOJlyJib, @ 3aTeM MOJYJIH COEAMHSIOTCS IyTEM BKJIAJIBbIBAaHUS UX Jpyr B apyra. Ilonsrtue
«OpHUraMu» TPUIILIO U3 STOHCKOTO S3bIKa M 03HAYAET «CIoXKeHHast Oymaray [3, ctp.10] .

Jiia cBoero kyba-Tpanchopmepa st ucnosiab3zoBana 1BeTHble Moy Conobe (IIpunoxenue 6,
crp. 9). KyOuk u3 Takux moaynell mosydaercs SpKUM W KpacuBbIM. [[ns ogHoro kyOuka
MOHAA00sTCA 6 MOJysel. 3aroTOBKU JJIsl HUX - KBajpaTHble JUCTHI pazmepamu 10x10 cm u3
nBeTHo Oymaru. Moii KyO-TpanchopMep, CIETaHHBIH TakuM 00pa3oM TONYYWICS OYCHb

HeoObIuHbIM U sipkuM (IIpunoxenue 7, ctp. 10).

2. 3. Co3nanue ky6a Mommumoro

Cosganne ky6a Mommmoto Tpynoemknii mpouecc. CyIecTBYIOT CXeMa 3arOTOBKH TS TAKOTO
Ky0a, TaKuX CXeM JBa BUJA [4]: OWH BUJ — TOTOBas, KOTOPYIO MOKHO pacredarath U CIeNaTh
KyO; Apyras JaHa ¢ pa3Mepamu, MO KOTOPHIM MOXXHO CaMOCTOSITENIbHO BBIMOJHUT 3arOTOBKH
(ITpunoxxenue 8, ctp. 10).

Hnst co3manust kyOa NowmmmoTo 5t Ha4YepTUJia 3aroTOBKU, TOYHO BBIMEPSS pa3MeEphl, W3
3aroToBOK cienana 16 gertaneid m cobpana ux B HommumoTo ky0. Takoii ky0 s caenana

[[BETHBIM, U OH OY€Hb 3aWHTEpecoBaI MOUX oaHOoKIaccHukoB ([Ipunoxenue 8, ctp. 10).
3akjao4YeHue
Hamucag 3ty paGorty, st moHsIa, 4YTO co3/laHue KyOOB-TpaHC(HOPMEPOB — ATO YIMBUTEIHHOE U

TBOPUYECKOE 3aHATHE, KOTOPOE MPUHOCUT MACCYy YJIOBOJILCTBUI. B X011 paboThI HaJ MPOCKTOM s

caenana (OToKyO ¢ KapTHHKaMHu JIOOMMBIX (GPYKTOB, KyO-kanmeHmapp Ha 2019 rog,



GecKOHEUHbIl Ky6 B TeXHHKE MOIYIHLHOTO Opuramu m3 momyieit Conobe u ky6 Mommmoro.
MouM Jpy3bsM NOHPABUIMCh MOM IOJEJIKM U 3aUHTEPECOBAIM UX, TaKUM 0Opa3oM, KyObl-
TpaHc@OopMepbl — 3TO OTIIMYHBINA MOAAPOK APY3bsiM. 1 OTBETHIIA HA BCE CBOU BOIIPOCHI, KOTOPHIE
BO3HUKIIM B Hayajie IPOEKTa, MHE YIaJlOCh CliejaTh BCE 3aJyMaHHbIe KyOHKH, U sl y3Haja, 4To
Takue KyObI-TpaHc(hopMepbl MMEIOT OOJIbIIOE MPAKTHUECKOE 3HaueHue. VX H3roTaBlIMBaIOT
GupMBI JUIS CBOCH peKIaMbl, KaK CYBEHUPbI M JaXKe€ HCHOJB3YIOTCA B OOYy4YEHUH JETeH H
pa3Butuu ux Motopuku. Ky0-Tpanchopmep — 3To yBiiekaTeabHasi TeOMETpUUecKasi T0JIOBOJIOMKA

Y OTJIMYHBIN MOAAPOK APY3bSM.
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KyO6ni-Tpanchopmepsl
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®oToky0 Ky6-kxanennapp Ky6 Hommmoro

IIpuioxenne 2.

MHororpaHHuKu

B cBoeM mpoekTe s UCHONB3YI0 Takue MOHATUS Kak KyO M JI0/eKa’aAp, 3TO BUABI
MHOTOTPAaHHHUKOB, TIOATOMY S pelinia 0000IIUT 3HAHHUS 00 ATHX MOHITHUSX.

MHOrorpaHHMK COCTaBJIEH ¥3 MHOTOYTOJbHHKOB U OTPAaHWYMBACT HEKOTOPOE
reOMETPHUYECKOe TelN0. MHOTOyroJlbHUKH — I'paHM MHOTOTPaHHHUKA, CTOPOHBI I'paHel - pedpa,
KOHIIBI pebep — BepIIMHbBI MHOTOrpaHHuKa [ 1, ctp. 60]

Ky0 — MHOrOrpaHHuK, Bce rpaHd KOTOPOTO KBaJpaThl, KyO0 Ha3bIBAIOT T'eKCAdP (KreKcay -
IIECTh, «3Ip» - TpaHsb) [1, cTp. 76].

KpacuBble Qopmbl HMEOT 3Be3qYaTble MHOTOTPAHHUKHM, OHHM IIOJIyYalOTCS W3
MHOT'OI'PaHHMKOB MPOJIOJDKEHUEM UX TpaHei uiu pebdep [2, cTp. 96].

Ky6 MommmoTo mpescTapiser u3 cebs Kyb, KOTOPBIH pacKlIabIBAeTCS HA JIBA 3BE3TUATHIX
pOMOHMYECKHX J0/IeKadIpa WM Ha JBa KyOa. 3Be3q4aThlii poMOuYecKHii 101eKadp sSBIACTCS
3BE3/14aThIM MHOTOTPAHHUKOM, COCTOSIIMM U3 JBEHA/IATH JIy4ell, B OCHOBAHUM KOTOPBIX JIEKAT

POMOBI.

IIpunoxenne 3.
Coznanne 0eCKOHEUHOTo Kyba
Nucrpykuus [S]:
1. Bo3pMuTE BOCEMb OJIMHAKOBBIX KyOWKOB, HX MOYXHO B35Th TOTOBBIC U3 JIETCKOTO HAOOpa WIH

2
3

CKJICUTb CaMOCTOATCIIbHO.

1

2. Cobepute 3TH BOoCeMb KYOMKOB B OJIMH OONBIION (Kaxaas TpaHb COCTOUT
U3 YeThIpeX MaJIeHbKUX KBaJpaTuKoB). [lo mpencraBieHHO# cxeme ckieiTe
CKOTYEM COOTBETCTBYIOIIME KYOMKH Mexay co0oil. CkiemBaTh KaxIyro
napy KyOHMKOB HEOOXOAMMO C JBYX CTOPOH, YTOOBI KOHCTpPYKIUS ObLia
NPOYHOM, W KyOuK He pas3Banwicsa. beckoHeuHblii ky6 rotoB. Ero moxHO

YKPACUTh pa3HbIMU KapTUHKAMMU, IJIA 9TOIr0:



3. Bam mnonano0sTca u3o0paxeHus, KajieHgapp win Qortorpaduu. Kaxmoe wnzobpaxenue

pacneuaTaiiTe 10 3aJaHHBIMH pa3MepamHu.

4. Ilpukneiite pacieyaTaHHbIE H300paKEHUsI LIETMKOM Ha TpaHH KyOuKa, a 3aTeM KaHLEISPCKUM

HOKOM aKKypaTHO pa3pexXbTe, YTOObI HE MOBPEAUTH KpPEIUIeHUs KyOuKa-Tpanchopmepa

Ky06-kanengapp

®doToky0

Beckoneunslii KyO B TEXHHKE MOYJILHOTO OpUTaMHU

IIpuaoxenne 4

IIpunoxenne 5

IIpunoxenne 6

B monynsHOM opuramu cyuectByeT moayJiab CoHoOe, paspaboranubii Muiryno0y Conobe.

MO,[[y.TIB Conobe— napajjejiorpamMmm, HMEIOIUNA ABa KapMaHa Ijid COCAUHCHHA C APYTrUMU

napajieniorpaMMamMi. Takoe opuramu, MO3BOJISIFOIIYIO CKOHCTPYMPOBATh MPAKTUUECKU JTHOOYIO

TpE€XxMepHyto Gurypy [7].

Monynu CoHoOe BBIONHSIOTCS 110 clieAyromiei cxeme [6]:

1. Cornure AUCT MOMOJMAM, a IOTOM Ka)IyI0 U3 CTOPOH €III€ MOIMOJIAM.
[Tomyuautcst 4 obmacTw.

2. B mpaBo#i kpaiiHell 00JacTH 3arHUTE BEPXHUH yTOJOK BHU3 O]
MPSIMBIM yTJIOM, a B KpailiHEH JIEBOM 00JIaCTH - HIDKHHI YTOJIOK BBEPX,
TaK)Ke MOJ| IPSIMBIM YTJIOM.

3. Coruure kpaitHre OOKOBBIC 001aCTH K LIEHTPY.

Cxema Moyt CoHOGe

)

|
P



4. IlpaBblil BEepXHUHN yTOJd 3arHUTE MOJHOCTHIO BHU3 MO NPSIMBbIM YIJIOM. CpsubTe 3TOT YIOJIOK
101 JIEBOM CTOPOHOU. Toxke camoe clienanTe ¢ HUKHEW 4aCThbIO MOIYJIA.

5. IlepeBepHuTE MOAYJIb THIJILHOW CTOPOHOM M 3aTHUTE BEPXHHUM Yroa BHHU3 MOJ MPSMbBIM YTJIOM,
a HWOKHUI — BepX, pa3oraure. Moiynnb roTos.

7. Takum oOpa3oM caenath MeCTh MOIyJIed U MOXKHO coOUpaTh KyOuK.

8. Bo3pMuTe MOIylb (OTOTHYTHIE HOXKKH JIOJDKHBI OBITH CBEpXY), 3aTeM IPYyrod MOIyIb
(OTOTHYTBIE HOXKKH JIOJDKHBI OBITH 110 O0Kam). BaeHbTe BTOpOit MOIY/Ih B IEPBBIM MOTYJIb.

9. Bozpmure erie MoyJib U BIEHBTE €0 HOKKY B KapMallleK BTOPOTO MOJYJISL.

10. Hoxky mepBoro MoayJsisi IpoACHbTE B OJIMKANIINN KapMallleK TPEThero MOIYJIs.

11. Janee mo Toii sxe cxeme. CiienuTte 3a IBETaMHU, €CIIH JIeJIaeTe [IBETHOM.

12. Caenath BoceMb KYOMKOB M COSJIMHUTH UX B OECKOHEUHBIN KyO 10 y)Ke U3BECTHOM cxeMe.

IIpuinoxenune 7

Ky®6- Tpancdopmep B TeXHUKE MOAYIBHOTO OpUTAMU

IIpunoxenne 8

Coznanwne ky6a Mommmoro
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