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Nel (15 6amnnoB)
PaccmoTpuM  CTPYKTYpbI, MNOCTPOEHHBIE U3 KOMIIOHEHTOB, MOJAYUHSIOMIUXCS
CJIEIYIOIIUM MTpaBUIIaM:

° Crep:xHHu uaeanbHo xecTkre. OHU HE PaCTATHUBAIOTCS, HE CTHOAIOTCS M HE
CKUMAIOTCS — HE3aBUCUMO OT TOT0, C KAKOW CHJIOW OHHM HArpy>KEeHBI.
° HIapHUPBI COCUHAIOT CTEPKHU BMECTE, U CTEPKHU MOTYT 00pa30BbIBaTh
m000# yroJ.
® o
Cmepoicens
Hlapnup ®

bynem cuntaTh, 4TO BCE pACCMATPUBAEMBIE HAMU CTPYKTYpbl IUIOCKHE H
PacMoJIOKEHBI HA TOPU30OHTAIIBHON TOBEPXHOCTH.

Ecnu naxate Ha mapuupsl A u B, To xBaapar nepopmupyerca. 3HauuT, Haila
KOHCTPYKIIUS He kecTKast. UToObl caenaTh e€ )KeCTKOM, HY>KHO J0OaBUTh el OJIUH
ctpexxeHb (byzeM Ha3bIBaTh CTEPKEHb, COCIUHSIONINN TBE HECMEKHBIC BEPIIIUHBI
KBaJpaTa cKo00M).

4 oA o oA ®
o 7 o °
A
B. ® @B ® B
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JlonosHUTENbHBIN CcTepxKEHb (CK00a) pa3duBaeT KBaJpaT Ha JBa TPEYrojbHUKA. A
TPEYTOJIBHUK — 3TO KECTKasi CTPYKTYypa.
PaccmoTpum ciienyronuii kapkac:

Kapxac Nel
OH sgBIsIETCS KECTKOM, TaK Kak IO KpalHEeW Mepe OJHa CTOPOHA B KaXIOM

TPEYTOJbHUKE SIBISIETCS 0011Iel ¢ ApyruM TpeyrojibHuKoM. Ho, qanHas cTpykTypa
HE SIBJISIETCS MUHUMAJIBHOM.
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A) (5 6amno) Kakoe MakCMMalIbHOE KOJIMYECTBO JUATOHAIBHBIX CTEPKHEH (CKOO)
MOXHO yOpaTh 13 kapkaca Nel, yToObI CTPYKTypa OCTaIach 5KECTKOU?

b) (10 6amnoB) IlpuBenure mpumep Kapkaca, MOJIYYEHHOTO W3 JAHHOTO MyTEM
yOoupaHusi CKOO, KOTOpPBIA SIBJISIETCS KECTKUM M COJEPKUT MHUHUMAIbHOE
KOJIMYECTBO CKOO, a TaKK€ COOTBETCTBYIOIIHI €My JBYIOJIbHBIN Ipad.

[IpuBeauTe noapoOHOE pellieHre TaHHOU 3aauHu.

Cnpasounas ungopmayus

byodem mnazvieams cmpyxkmypy oicécmiotul, eciu npu 6030€Ucmeul Ha Heé Cull
paccmosinue merHcoy e€ omoeabHbIMU V3IAMU (WUAPHUPAMU) HE MEeHemCAl.

s moeo, umobwl onpedenumo, AGIAEMCA IU CMPYKMYPA HCECMKOU, MONCHO
nocmpoums 08y00IbHbIU 2padh No CledyrowUM NPABUTLAM.

o Bepuwunwt epagha coomsememeyrom cmpoxam u cmonoyam xapkaca,

o Pebpa epagha coeounsiom eepuiuny-cmpoxy ¢ 8epuuHol-cmoioyom moabko

moeoa, K020a mexcoy coomeemcmaeayowell CmpoKol u cmoioyom 8 Kapkace echmbo
cKooa.

Credyrowell cmpykmype coomeemcmeayem OauHblil 08Y00bHbIU 2pad:

1 2
Cmpoxa N9 Cmpoku
Cmpoxa N2
Cmonouyol
1 2 3
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IIpsamoyzonvHblil Kaprac co cKOOAMU A618emcst HCECMKUM Mo20d U MOJILKO mo2od,
Ko20a coomeemcmayiouuti 08Y00abHbll 2pagh Ces3eH.

Ecnu osyoonvusiil epag aensemes ocmogHbIM 0epegom, mo C8:A3bl8aHUe KAPKACA
cKOOamU s67151emcsi MUHUMATIbHBIM.
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Pemenue
[TocTpouMm [u1 Kapkaca COOTBETCTBYIOIIMNA €My BYAOJIbHBIN Ipad:
1 2 3 4
(]
Cmpoxa NI Crporu
Cmpoxa N22
Cmpoka N93
Cmpoxa N4 Cmonoubt
S § 8 8
\g S S
O O O

Jlist Toro, yToObl HAWTH pEIICHUE 3aJja4u, HAaM HaJ0 MOJY4YUTh U3 JaHHOTrO rpada
Jnss  3TOro HaM HYXHO YAQIUTh BCE IUKIbBl U3

OCTOBHOE JIepeBa.
COOTBETCTBYIOIIETO Ipada:

1 2 3 4

12 3 4
e o o o

Cmpoku

Cmonousi

® 6 o o
r 2 3 4 1 2 3 4

Takum oOpazom, Mbl yOpanu:
14 -7 = 7 (ckob)

[To nanHOMY Trpady MOKHO MOJIYUUTh CIEIYIOIIEE PACIIONOKEHUE CKOO:
4

1 2 3
® o o o

e 6 o o
1z 3 4

[IpuBenEHHBIN BapuaHT pAaCHONOKEHUS CKOO HE SBIAETCS €IMHCTBEHHO

BO3MOXKHBIM.

Otser:
A) 7 cko00;
b) Hanpumep, Takoit Bapuanrt:
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Kpurepun

‘ bannst

ITynkt A

1.1

BepHo onpeneneHa KOJIMYECTBO CKOO, KOTOPOE HAA0 YIAIUTh
(7 wTyk). B pemieHun mpucCyTCTBYET BEpHOE OOOCHOBaHUE
TOr0, MOYEMY HY>KHO YJAJIUTh UMEHHO 7 CKOO.

1.2

Jlan BepHbIi oTBeT (7 miTyK). Penienue oTcyTcTByeT

[Iynkt b

1.3

[IpuBenéH mpaBWIbHBIM  JBYJOJIBHBIM  CBSI3HBIA  rpad
(comepxamuii  poBHO 7 pé€Oep) W PHUCYHOK Kapkaca,
coaepaiero 7 cko0. CkoObl JOKHBI OBITH PACTIONOXKEH TaK,
YTO €CIW B JIBYJIOJIBHOM rpade ectb pedpo, COeNUHSIONIEe
BEPIINHY «HOMEP CTPOKW» C BEPIITUHON «HOMEP CTOIOIa», TO
U Ha TIEPECEUCHUU COOTBETCTBYIOMIEH CTPOKU W CTOJIOIA B
Kapkace JobkHa ObITh ckoOa. IlpuBemeno moapoOHOeE
pemenne. [IpaBuibHO TOCTpOeH Tpad HMCXOMHOTO Kapkaca.
OTCYTCTBYIOT OLUMOKH.

10

1.4

[IpuBen€H MpaBUIBHO MOCTPOCHHBIM, HO HE MHHUMAJIbHBIN
JBYJIOJIbHBIM CBS3HBIN Tpad (comepxamuii Oonbiie 7, HO
MeHblie 14 pé€dep) U BepHBIN pUCYHOK KapKaca, COJIepPKaIIEro
CTOJIBKO k€ CK0O. CKOOBI OJIKHBI OBITh PACIIOIO0KEH TaK, YTO
€ClIM B JBYIOJRHOM rpade ecTh pedpo, COeaUHSIOoNIEe
BEPIINHY «HOMEP CTPOKW» C BEPIIUHOU «HOMEP CTOIO0Ia», TO
U Ha MEPECEUCHUH COOTBETCTBYIOUIEH CTPOKM U CTOJIOLA B
Kapkace JoJbkHa ObITh ckoOa. IlpuBemeno moapoOHOeE
pelieHue.

1.5

JlaH BEpHBIM OTBET: MNPUBEAEH NPABWIbHBIA ABYIOJbHBIN
CBSI3HBIM Tpad (comepkamuii poBHO 7 péOEp) U PUCYHOK
Kapkaca, cojepxamero 7 cko0. CkoObl JOJDKHBI OBITh
PaCIONIOKEH TaK, YTO €ClId B ABYAOJIBHOM Ipade ecTh pedpo,
COCIMHSIONICE BEPIIMHY «HOMEpP CTPOKM» C BEpIIMHOU
«HOMEP CTOJOIa», TO U Ha MEPECEUYCHUH COOTBETCTBYIOIIECH
CTPOKHM U CTOJIOIIa B Kapkace J0oJkKHa ObITh ckoOa. Pemenue
OTCYTCTBYET

1.6

B ocTanpHBIX ciydasx
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No2 (15 6amnnoB)

[1ocky10 NUAMHAPUYECKYIO MUIIEHD AuaMeTpa D =20 cM noABECHIIN BEPTUKAIBHO
Ha TOHKYIO MPOYHYIO HEBECOMYIO HEPACTSDKUMYIO HUTh. HUTh mepekuHyu yepes
HETOJBIKHBIA OJIOK UM MPUKPENUIU K HWIMHApUYECKoMYy OapabaHy (cm. cxema).
Ecnu noTsiHyTh 32 HUTh, TO MUIIIEHb HAYHET MOAHUMATHCS.

NS

Hununopuyeckuii |
bapaban

Cxema
Hununnpuyeckuit 6apadban aumamerpa d = 10 cM coequHEH C MOTOPOM 4Yepe3
3y0uaTylo nepenavy (Cm. KUHeMamuyeckas cxema).

— Z18
u z14

= X—{X——= ITunundopuveckuil apadan
z70

X —
272/I/—

Kunemamuueckas cxema

HanpoTtus munienu crout po6oT. Ha HEM yCTaHOBIEHO YCTPOMCTBO ISl CTPEIHOBI
mapukamMu. OHO HAaCTPOEHO TaK, YTO HEOOJbIIUE MApUKU OyAyT BBUIETATh MOJI
yriaoMm o = 45° k ropu3oHTY co ckopocThio Vo = 6 M/c. Pacctosane oT TOUukH
BBUJIETA IIAPUKOB JI0 TJIOCKOCTH, B KOTOPOU NIBMXKETCS MUILICHb paBHO L = 4 M.
BepxHuii kpail MUIIEHU PACIION0KEH MOJI TOPU3OHTAIBHOM INIOCKOCTHIO, B KOTOPOM
JICKUT TOYKA BBUIETA IIAPHUKA, HA paccTosHuu a = 1,6 M. Macca mapukoB paBHa
m = 0,1 r. CornacHo mporpamme, ocb MoTopa OyJeT coBepiiath 12 000poTOB

. M o
Kaxzele 2 cekyHabl. [Ipu pacuérax npumure w =~ 3,14, g = 9,81 = Cuwuraiite, 4TO

HUTh HaMaTbhIBaeTcsi Ha OapabaH paBHOMEPHO B OoAMH ciiol. ConpOoTUBIEHUEM
BO3/yXa MOXHO ITPEHEOpEYb.

Onpenenure Bpems, 4yepe3 KOTOpPOE IMOCIEe Hadajga paboThl MOTOpa JOJIKEH
BBICTPEJIUTh POOOT, YTOOBI HIAPHUK MOMAJ TOYHO B HEHTp MHIIeHH. OTBET Haiite B
CEeKyHJaX, OKpPYTJMB pe3yibTaT A0 JecATbiX. [IpuBenure mnoapoOHOe pemieHue
naHHOM 3amayu. YToObl MOMy4nTh OOJ€€ TOYHBIM OTBET, OKPYIJIEHHE CTOUT
MPOU3BOANTH TOJIBKO IIPH MOTYYEHUN (DUHATIBHOTO OTBETA.



Onnmnuaga JlomoHocoB no PoboToTexHMKe. OuHbIi 3Tan .10-11 Knaccbl. 2021-2022 yu. T.

Pemenne:
BBeném cucteMy KOOpJUHAT, pacloioKUB TOYKY Ha4aJlo OTCYETa B TOUKY BbLIETA
mapuka. Ocs OX pacronaokXuM ropu30HTaIBHO, OCh OY yCTUM BEPTUKAIBHO:

S LSS v
/ a
Hununopuueckuii / A
bapaban p a ,\ \—l <<
y N\
A1 N
AP N
VY |
= L =

Torga ypaBHEeHMsI JABM)KEHMS IIapUKa MOXKHO 3alucaTh CIEIYIOIUM 00pa3oM B
IIPOEKIMU Ha BEIOPAHHBIE OCH:
x=0+Vytcosa+0
o gt?
y=0+TV,t sma’—T
Ham Hazno onpenenut BpeMs U BBICOTY A, Ha KOTOPOM OyJ€T HaXOAUThCS IIAPUK B
TOT MOMEHT, KOTJ]a ITPOJIETUT L METPOB MO TOPU3OHTAIIH.
L=Vytcosa
L

Vycosa
2

h=Vyt sinag—2t2 =V, sina x L —g< L )
0 2 0 Vocosa 2\Vycosa

g(_ L V
h=Ltg a_E<Vocosa)
3HayuT, 4yTOOBl IIAPUK MOMaJl B IEHTP MHIICHH, LEHTP MUIIEHU JOJIKEH
HAaXOJUTHCS B MOMEHT BPEMEH £ MTOCIIE BBICTPENA Ha BBICOTE A.
Onpenenum, Boilie Wik HIkKe ocu OX OyJIeT HaXOAUTHCS IIaPUK B MOMEHT yJiapa o

OCHTPp MHUIICHMU:
2

h=Lt g( L )2—4Xt4T 931x< : )—
—Ltga 2\Vycosa) g 2 6 X cos 45°)

A 981x4
2Xx9%05

4 — 4,36 = —0,36 (M)

6
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[TomyyaTcs, 4TO B MOMEHT y1apa MUIIEHb JOKHA HAXOAUTHCS HUXKE ocu OX Ha 36

CM.
Y1005BI MIapHuK II0IIaJ1 B OCHTP MHUIICHNW, MUIICHDL JOJIKHA ITOAHATACH HAa BBICOTY:
D
Hl =a-+ E + h

OnpenenuM 4YacToTy BpalleHUsS UWIMHIpPUYECKOro OapabaHa, Ha KOTOPBIN

HaMaTbIBaCTCs HUTH:

_12 18 14 18x14 _ 6 _ . o6
WX X T X g7 Taxs - 3

[TocuuTaem nnuHy OKpyKHOCTH OapabaHa:
C=nxd=mnx01=0,1m (M)
OmnpenenuM, ¢ KaKO CKOPOCTHIO TTOTHIMAETCS MUIIICHB:

M
V=wxC=03x0lr =003 ()

)

Onpenenum Bpemsi, KOTOpoe noTpedyercs 6apabany, yTOObI MOJHATH MUIIEHb Ha
TpeOyeMYIO BBICOTY:
H at % + h L
t’ = — = —_ =
V |74 Vycosa
4 134  2V2

~16+01-0,36

= 13,282 ... ~ 13,3 (¢)

003x314 ., 1 3x314 3
V2
OtseT: 13,3 c.
Ne n/mn Kpurepun bansl
2.1 | Han Bepuwiii otBer (13,3 c). JlaHo mnosHOE BepHOE 15

pellleHue: TMPHUCYTCTBYIOT BCE€ HEOOXOIMMBIE pPACUETHI.
JlaHpl HeoOXOoAuMMbIC TOSICHeHHS K pemeHuo. Her
apudmeTndecknx omuOOK. 3amrMcad BEpHBIA OTBET.

2.2 | Han Bepubii otBer (13,3 ). [laHo BepHOE pelleHuHE: 12
MPUCYTCTBYIOT Bc€ HeoOXoauMmble pacuersl. Her
HEOOXOIUMBIX MOSACHEHUM K pelieHuto. Het omuook.

2.3 | Jlan BepHBI OTBET, HO OH MPEACTABICH HE B BEPHOU 10
dbopme — OKpyrJI€H HE [0 JECATHIX W/WIU JaH HE B
TpeOyeMbIX eIUHUIIAX U3MEPEHUSI.

JIaHO BEpHOE pellIeHuE: TPUCYTCTBYIOT BCE pacyeThl. [{aHbl
HEOOXOMMBIC MOSICHeHUS K permeHnuio. Het ommooxk.

2.4 | JaHO HENOJHOE€ BEPHOE PEIICHUE: MPUCYTCTBYIOT 5

HeoOxoauMBbIe pacdeThl. J[aHpl HEOOX0AMMBbIE OSICHEHUS K

pemenuto. Her apudmerndeckux omumbok. . Bepno

7



Onumnuaga JlomoHocoB no PobototexHuKe. O4HbIn 3Tan .10-11 Knaccbl. 2021-2022 yu. r.

3anucal 2 3akoH Hpr0TOHA, BEpHO 3amucaHbl NPOCKIUU 2
3akoHa HpIOTOHA Ha BBEJCHHBIE OCH.

2.5 | Pemenne comepxut apudmernyeckue omuOku. Bepnas 5
Joruka pemieHus. Pemenne noBeaeHO 10 KoHIa. JlaHbI
HEO00XOJIMMbIE MOSICHEHUS K PEIICHHUIO.

2.6 | lan Bepubiii otBeT (13,3 c). Penienue oTCyTCTBYET. 3

2.7 | B ocTasbHBIX Cllydasix 0
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No3 (15 6amnnoB)

Po6oT ocHaEH IBYMs OTACIBHO YHPABISIEMBIMU KOJIECAMU, TUAMETP KaXKJIOr0 U3
Koniéc pobota paBeH d = 15 cMm. JIeBbIM KOjecoM ympaBisieT MOTOp A, MpaBbIM
KoJiecoM ympasisieT MmoTop B. Konéca HanpsiMyro moJICOeIMHEHbI K MOTOpaM (CM.
cxemy poooma). Ilo cepeauHe MeXIQy ULEHTpamMu KOJEC HAXOAUTCS MapKep.
Paccrosinue mexay neHTpamu koséc (lmpuHa Kojien) podota paBHo L = 40 cm.
MoTopbl Ha poOOTE YCTaHOBIIEHBI TaK, YTO e€ciiu 00e ocu moBepHyTcs Ha 180°, To
pOOOT mpoeaET MPSMO BIEPEST.

A

Ciman:id

Cxema poboma

Po6oT nocinenoBaTenbHO BHIMOIHUI CAEAYIONIUE ACHCTBUS:

1)  Ocb MoTopa 4 noBepHysack Ha 2400°, ocb MoTOpa B moBepHynack Ha 3360°;
2) Ocb MoTopa A noBepHynach Ha 480°, oce MoTOpa B noBepHyacek Ha -480°;
3) Ocb moTopa A nosepuyJiacs Ha 2400°, ocs moTopa B noeepHysacs Ha 2400°;
4) Ocb MoTopa A noBepHynach Ha 480°, oce MoTOpa B noBepHynacek Ha -480°;
5) Ocb moTopa A nosepuyJiacs Ha 2400°, ocs moTopa B noeepHysacs Ha 3360°;
6) Ocb MoTopa A noBepHynach Ha 480°, oce MoTOpa B noBepHyacek Ha -480°;
7) Ocsb moTopa A noeepnyacs Ha 2400°, ocs MoTOpa B nosepHynack Ha 2400°.
Onpenenute, KakKoW IIMHBI KPUBYIO HauepTUsl poOoT. OTBET JaliTe B CAHTUMETPAX,
MPUBES PE3YJIbTAT C TOYHOCTHIO 10 AecAThIX. [Ipu pacuérax npumure ©t = 3,14.
[IpuBenute mnoapoOHOe pemieHue 3agayu. YUYToObl MNONy4YuTh OOJiee TOYHBIN
pe3yabTar, OKPYIJIEHUE CTOUT NPOU3BOIUTH TOJBKO MPHU MOTYUYEHUH (PUHAIBHOTO
OTBETA.

Pemenne

PaccmoTpum, Kakoro Tumna ABUKEHHUS coBepliaeT poooT. X MOXHO pa3ieuTh Ha
TpH THUIIA: HA Pa3BOPOT HA MECTE, HA MTPOE3]] IO KPUBOW U HA MPOE3]I MPSMO.
JIBmxenus 3) u 7) — 310 mpoe3n Biepén (och MmoTopa A mopepHynach Ha 2400°, och
MoTopa B noBepHynack Ha 2400°).

PaccuuTtaem, kakoi JJIMHBI MPSIMOJIMHEHHBIN OTPE30K ITpoexan poOoT.

2400° XmX15=100xm =314
2600 X = T = (cm)
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JBuxenus 2), 4) u 6) — 310 pa3BopoT Ha mecte (Ochb MoTOpa A MOBEPHYIACh
Ha 480°, ocb MmoTOpa B noBepHynack Ha -480°). OT 3TOro ABUKEHUS IJIMHA JIUHUH,
HayepUYEHHON pOoOOTOM, HE MEHSETCS.

JIBuxkenus 1) u 5) — 3T0 ABMIKEHHUE KUCTH poOOTa MO Ayre OKPYKHOCTHU paauyca R
(ocb moTOpa A noBepHyJach Ha 2400°, ock MoTOpa B noBepHynack Ha 3360°).
Onpenenum paguyc AYyTH OKPYKHOCTH R, 1O KOTOPOM HABUKETCA KHUCTb, U
IPalyCHYIO MEPY yIJIa IyTH X:

, (R L)X x . 2400°
T 2) *360° ~ "¢ " 3600
2 <R+L)>< X g x 300
T 2) *360° ~ "¢ " 3600

PemnB nanHpie ypaBHEHUS B CUCTEME, MTOTYUUM:
R =120cM,x = 180°
Paccuuraem qiuHy qyrv, HAYEPUEHHOU KHUCTBIO:
180°

360°
Torpa ob1mas AiMHa KPUBOM, BEIYEPUEHHOU poOOTOM, OyAET paBHa:

314 x 2+ 376,8x 2 =1381,6 (cm)

X2x7mXR=314x 120 = 376,8 (cm)

OtseT: 1381,6 cMm.

Ne n/mn Kpurepun banbl
3.1 | [dan Bepnbiii orBer (1381,6 cm). [laHo monHOe BepHOE 15
pelieHue:  MPUCYTCTBYIOT  Bce  pacueThl.  JlaHbl
HEOOXOJMMbIE  TOSCHEHUS K  PEIICHUIO. Her
apudmerndecknx omuOOK. 3anrMcad BEPHBIA OTBET.
3.2 | BepHo ompeneneHsl TOJNBKO TpaaycHas Mepa yria 10

MOBOpPOTa poOOTa BOKPYT KoJjieca 3a 0HO0 aABrkeHue (180°)
u panuyc kpuBod (120 cm). J[lansl HeoOXoguMBbIE
MOsSICHeHU K penieHuto. Het apudmernyeckux ommoboK.
3.3 | Pemenne coaepKuT 3J1€MEHTHI BEpHOU JIOTUKU. Pemenune 5
TOBEACHO 0 KOHIMA. JlaHBI HEOOXOIHMMEIC ITOSCHEHUS K
pemreanto. OTBET HEBEPHBIA.

3.4 | B ocTanpHbIX cllyqasx 0

10
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Ne4 (15 6amnnoB)

Po60T-uepTEKHUK JBUKETCS IO POBHOU TOPU30HTAIBLHON MTOBEPXHOCTH U HAHOCUT
Ha He€ n300pakeHue (CM. uzobpasicerue) Ipu MOMOIIHM KUCTH, 3aKPETIEHHOU 10
cepearHe Mexay Kosiéc. POOOT HAHOCUT TONBKO TE€ JIMHUHM, KOTOpHIE JaHbl Ha
M300paXEHUH CILJIOITHOMN JTUHUCH.

A B C

H3obpasicenue
N3BectHO, yTO nanHas ¢urypa conepxkut nonykpyr FKGO c nentom B Touke O,
panuyca R =3 M. FD u GE — 3T0 OTpE3KHU KacaTelIbHbIX K OKPY>KHOCTH.
Touku A, B, C nexar Ha oguoii npsimoit, FG || DE || AC, AD = EC, AD N EC = P,
AC=a=8wm, LAPC= f=120°FE = DG = -RV145.
Onpenenute mionaasr HauepuYeHHOU poOoTOM Purypsl. OTBET NaiiTe B KBaAPATHBIX
METpax, OKPYIJIMB pe3ynbTar a0 naecATbix. [Ipu pacuerax nmpumure m = 3,14.
[IpuBeauTe nopoOHOE pelIeHne 3a/1auu.

YtoObI MOAYy4YUTh 0OJI€E TOYHBIN OTBET, OKPYTJIEHHE CTOUT MPOU3BOIAUTH TOJBKO
P MOJIYYEHUH (PUHATBHOTO OTBETA.

11
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Pemenne
PaccmoTpuMm kpaTkoe penieHue TaHHOW 3a1a4u.

Mo:xHO 1oKa3athb, 4YTO JaHHas (PUrypa cocTaBjieHa U3 NOJyKpyra, MpsSMOYTroJibHUKA
U paBHOOEPEHHON Tpaneuu.
[momaap nojiykpyra paBHa:

Cropona FD npsimoyroJyibHUKa paBHa:

1 1
FD = /DG? — FG? = \/(ER\/MS)Z ~4R? = -R

[Mnomans npsimoyronsuuka FDEG Oynet paBHa:

11
S2=2R-—R =—R?

6 3
MoxHO moKa3aTh, 4TO TpeyrodbHUK APC — paBHOOEAPEHHBIN, TOrAa
180° - p
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IToctpoum BeIcOTY DH.

Tak kak Tpaneuuss ADEC — paBHoOeipeHHas Tpaneuus, To
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AH = — ——=5@-2R)

Onpenenum nnuny DH:

=10 (0 =5) =eta (3
DH = AH - ctg (g) = %(a — 2R) - ctg (g)

[Tocuntaem miomans tpaneunu ADEC:
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Onnmnuaga JlomoHocoB no PoboToTexHMKe. OuHbIi 3Tan .10-11 Knaccbl. 2021-2022 yu. T.
1 1 1 B
53 = (DE + AC) - DH == (a + 2R) -5 (a = 2R) - ctg (E) _
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Torna nmnomanb Bcelt Gpurypsl OyAeT paBHa:
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Otser: 17,13 + 73£(M2) ~ 21,2 (M?).

Ne n/mn Kpurepun banbl

4.1 Jlan BepHsIii otBeT (17,13 + 77\/? (M?) = 21,2 (M?)). lano 15

MOJIHOE€ BEPHOE PEIICHUE: MPUCYTCTBYIOT BCE PACUETHI.
JlaHpl HeoOXOoAuMMbIC TOSICHeHHS K pemeHuo. Her
apupMeTHIECKUX OMMOOK. 3anrcaH BEpHbINA OTBET.

OtBer 17,13 + V3

T MZ) CUUTACTCA CaMbIM TOYHBIM.

4.2 | Pemenne conmepxut apudmernyeckue omuOku. Bepnas 10
Joruka peumieHus. Pemenne noBeaeHO 10 KoHIa. JlaHbI
HEO00XOJIMMbI€ MOSICHEHUS K PEIICHHUIO.

4.3 | BepHo omnpeneneHbl  BBIpaXCHUA IS IUIOMIAAU 10
npsmoyroiearka FDEG (§2 = %RZ) U IUIOL[aJIH

1
noyoKpyxHocTu (S1 = EnRZ). Jlanbl HE0OXOoaUMBbIE

IMMOACHCHHUSA K PCHICHUIO.

4.4 Jlan BepHblii orser (17,13 + %(MZ) ~ 21,2 (M?)). 5
Pemenue oTcyTCTBYET.
4.5 | B ocTasibHBIX Cllydasix 0
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O 3aKJII04YHUTEeILHOM JdTale OJIUMIIUA/IbI HIKOJIbHUKOB «JIOMOHOCOB)
2021/2022 yuyednoro roaa aiast 10-11 kiaccos

3akmrouuTenbHbld 3Tan Onumnuanel s ydyacTHUKOB 10-11 kmaccoB Oyner
COCTOSITh M3 JIByX TYpPOB: MHCBMEHHOrO U JKcrnepuMmeHTanbHoro. Ha
AKCIEPUMEHTAIILHOM Type€ YyYacTHUKAM HYXKHO OyJleT MpPOJIEMOHCTPUPOBATH
pelieHre KBadu(UKAIMOHHOW 3aJaud, ONUCAHHOW HMXKE, Ha YCTPOMCTBE
OpraHU3aTOPOB, A TAKKE PEUIUThH MOJOOHYIO 3a/layy B MU3MEHEHHBIX YCJIOBUSX.
[TapameTpbl  ycTpoiictBa ©  3ajaHue OyayT COOOIIEHBI  y4acCTHUKAM
HEMOCPEACTBEHHO TEepe]l MPOBEACHUEM ITPAKTUUECKOTO Typa.

3agaua 10-11
Crena PoboTa-MaHUIyISITOpa UMEET CIIEAYIONIYI0 KOHCTPYKIIHIO:

Toyka kpen/seHus Mapkepa
Mapkep moxem nodHumamscs om dymacu cepbonpubodom

8{0

<% 7

HenodBuxHoe ocHoBaHue

‘ 240 [

S5

Memka HyneBod nozuyuu. 9
Yeon omc4umsiBaemcs om BepxHeezo
BepmukabHO20 NON0XEHUS Koneco N°1

Memku Ha Ko/nece

Koneco N°2
7

Ynop oeparu4ubaem dbuxerue
Juana3son dBudenus koseca om -165° do +165° |

Kaprunka kpynso: https://yadi.sk/i/DU-sRH1P9vqge7w

Hcnons3yemoe 000opy10BaHUE:
- IlaroBbIii ABUTATEIE - 2 IIT
- HpaiiBep marosoro asurarenss DRVE82S - 2 it
- IImara Arduino Leonardo - 1 mT
- IImara CNC Shield - 1 mT
- KoHI1eBOM BRIKIIOUATEIb - 1 T



“Koueca” 3akpemieHbl Ha OCAX IIArOBbIX ABUraTeneu. X I1BMKEeHUE BO3MOKHO
B O'PAHUYEHHOM JMana3oHe, yKa3aHHOM Ha pucyHKe. lllaroBeie neurarenu
YIIPaBJISIOTCA C HCIIOJIb30BaHUEM JaparBepoB DRVE82S, moakitoueHHBIX K
miate Arduino Leonardo yepes miiaty CNC Shield. HyneBas nmo3unus kaxmoro
KpyTa MOXET OBbITh NIOJIy4€Ha I10 CUTHAILY C KOHLIEBOTO BBIKJItoUaTess. Mapkep
MOKET OBITh MPUIIOAHSAT OT JOCKU CEPBOIPUBOIIOM.

OO6mmit Buna munga: https://yvadi.sk/i/ QNTyPMdCZ8nWA
Oo6mias cxema mathl: https://vadi.sk/I/ZAAEmHEvOaFZ4w
[Iporpamma, onpenensronias CXeMy NOAKIIOUECHUS CTEHIA U

MPOBEPSIOIIAs €ro PabOTOCTIOCOOHOCTH (C KOMMEHTAPHUSIMH ):
https://yadi.sk/d/f2 Ng9ZPOfA4Zw

PexomeHtyeMble OMOIHOTEKU:
e AccelStepper (http://www.airspayce.com/mikem/arduino/AccelStepper/ )
e Servo (Berpoennas B Arduino IDE)

3anaya: HapucoBaTh KPyr MAaKCMMaJILHOTO Pa3Mepa U BEPTUKAIbHYIO
JIMHUI0 MAKCUMAJIbHOM IJIMHBI ¢ MCNIOJIb30BAHUEM JJAHHOT0 YCTPOMCTBA.
VYyacTHUKaM HEO0X0AUMO pa3paboTaTh AITOPUTM, HAITUCATH MMPOrPaAMMy B
Arduino IDE u npogeMoHcTpupoBaTh €€ paboTy Ha yCTpPOMCTBE,
Ipea0CcTaBIeHHOM opranu3aropamu. O0e (urypsl pucyrorcs 3a ouH ceanc. Ha
PUCYHKE JTOJKHBI ObITh TOIBKO 3TU JIBE PUTYPHI.



