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Tema: Coznanue neraneit. Kak padorats B Komnac 3D. [Ipuemsr
coznanus aerainu. CepBUCHBIE BO3MOKHOCTH.

3aganme: M3yunth MaTepual, cienaTh KOHCIEKT B TETPAIH,
npopadboTath mpakTU4ecKkyro yacTth Ha [1K.



Tema: Co3nanue neraneit. Kak padorars B Kommac 3D. Ilpuemst co3nanus aeranu. CepBucHbIE
BO3MOYKHOCTH.

Teopeanechii MaTepuaJl

Coznanue neraneii B KOMITIAC ne cocraBut juist Bac Tpyaa, eciau Bel xopoiio opueHTupyeTech
B (pynkunonane KOMITAC-T'paduk. OcHOBa TpeXMEPHOTO MPOESKTUPOBAHUS — CO3aHNE
ACKHU30B, MTEPEMEIIEHUE KOTOPBIX B TPOCTPAHCTBE H MO3BOJISIET MOJYYHTh OOBEMHBIE TEla.
DCKU3 MOKHO CPaBHUTH C (hParMEHTOM, JUISl €T0 MOCTPOSHUS UCIIOIB3YIOTCSI KOMaHIbI
MOCTPOEHHSI TEOMETPUIECKUX TPUMUTHUBOB: OTPE3KOB, OKPYKHOCTEH, MMPSMOYTOJILHUKOB U JIp.

Ecnu sxe roBopuTh Mpo crocoObl Co3/IaHus IETaIH, TO UX HE TaK YK B MHoro. CymiecTByeT 4
(hopmMooOpa3yroIIIe ONepaInu:

e BBIJIaBJIMBAHMUS;
e  BpalllCHUS;

e II0 TPAEKTOPUH;
e IO CEYEHUsM.

[IpaBna, cymecTBYIOT U Jpyrue CrocoObl IIOCTPOCHUS, HO OHM BCTPEYAIOTCS HAMHOTO PEekKe.
Hamnpumep, rubpuaHoe MoaenupoBanue, padboTa ¢ JIUCTOBBIM TEJIOM, OYJIEBbI OTICPAIIHH.

[Momygaercs mro0ast IETaab COCTOUT U3 MPOCTEUITHX 00BEMOB, KaXKIABIH M3 KOTOPBIX BBITIOJTHEH
OJTHOH 13 4-X PopMOOOpa3yIONTUX OTICPALTHA.

C yero HauaTh CO3JaHHE ACTAIU

Kaxxnas neranb cocTOUT U3 MOCIEA0BATEIBHOCTH (OPMOOOPA3YIOUIUX ONIEpallni,
(dbopmooOpasyrolire onepaiuu B CBO0 ouepeib paboTatoT Ha 0aze 3cku30B. [lepBbiM neaom
CTOUT OTPEACTUTHCS Ha KaKue IpocTeiine 00beMbl MOXKHO pa30UTh JIeTallb, YTOObI KaxIbIi 13
00BEMOB BBITIOJIHUTH B OTJEJIBHOM OIEepalvy U B COBOKYITHOCTHU MOJYYUTh €IUHYIO JIETallb.

ITomaroBas HHCTPYKIUA ITOCTPOCHU ACTAIN

Pa3zbepem neboubioii mpumep. Ham HyxkHO co3naTh aetanb Ynop. Koneunas monenp
MpeJICTaBJIeHa Ha CKPUHIIIOTE:



3a 0/1Hy OTIepaIHIo JAaHHYIO JETalh HE TOCTPOUTh, TIOATOMY HY)KHO TIPOaHATH3NPOBATh
TEOMETPHIO M OTIPEICTUTHCS Ha KaKue 9acTH OyneT moaeneHo teno. He BakHo momydntest y Bac
3 gactu i 10, BeI JOTDKHBI TOJTBKO OTIPEIEUTHCS: KaK CIENaTh JAeTalb ObICTpee U MPOIIE.
Hanpumep, MOXHO y ieTanu Yop OCTPOUTh OCHOBAHHE CPa3y € YETHIPHMSI KPENE)KHBIMU
OTBEPCTHUSIMH, a MOXKHO BHAUaJIe ONepalieil BBIAABIMBAHNS BBIIABUTH MPSIMOYTOJIHHHK, a
OTBEPCTHS J00aBUTH B ClIeayroIIel oneparuu. Oba BapraHTa OyAayT IpaBUIbLHBIMU, TJIABHOE
BBIOpaTh YAOOHBIN ¥ OHATHBIM UMEHHO Bam.

JIM4HO 51 JaHHYIO AETaNb MOCTPOWI OBl B 4 ONIEpaIliy, HE CUYUTAS «YKPAIIaTeIbCTB» B BHJIC
(bacok u ckpyriaeHuil. 1o ObuUIH ObI:

e OmepaIys BbIIaBJIMBAHHUS OCHOBAHHUS;

e omeparys MoCTPOSHHsI HA OCHOBaHUH YCEYCHHOTO KOHYCA;
e omepalys BEIYUTAHHS YETHIPEX CKBO3HBIX OTBEPCTHIA;

e Omepalys BEIYUTAHHS TITYXOr0 OTBEPCTHSI.

C MOoCJICA0BATCIIbHOCTBIO OIIPEACIINIINCD, CJ'ICI[y}OIJ_[I/Iﬁ miar BI)I6paTI> IJIOCKOCTD IJIsI TOCTPOCHU
IIEPBOT'O 3CKH3a U HAIIPABJICHUC BBIIIOJIHCHUS OIICPALIUH. [Inockocth 1 HaIlpaBJICHHUC ITOBJIMUAIOT
Ha IIoCJICAYyromIee 0T06pa)KeHI/Ie ﬂaHHOﬁ MOJCIIM B ACCOMATUBHBIX BUIAX YCPTEIKA.

Ecimm BLI6paTB B KauecTBE 0a30BOM IIOCKOCTH It OCHOBAHUA CUCTEMHYIO INIOCKOCTDh ZX, TO
BU/J Cnepe,uI/I 6y,HCT BBITTIAACTD BOT TaK:



Ecnm sxe ncxoaHOM MI0CKOCTHIO OyAeT ockocTh XY, To Bua Criepeau OyAeT BHITIISAIETh BOT
TakK:

Hwuuero CTpAaIIHOT'O B TaKOM MPEACTABIICHUU HET, ITIPOCTO HOH&,[[O65[TC$[ JOINIOJIHUTCIIbHBIC
ﬂeﬁCTBHH, YTOOBI aCCOHI/IaTI/IBHHﬁ YEPTEIK COOTBETCTBOBAJ IMPEACTABIICHUIO KOHCTPYKTOPA O
PAacCIoJIOKECHUU BUOB.

JU1st IpaBUIIBHOTO MOCTPOEHUSI COBETYEM M3HAYalbHO B IycToM (aiiie [letanu BeIOpaTh
HYXHYIO opueHTanuio Ha [Tanenu OplcTporo octymna v mocie 3Toro NpUCTynaTh K MOCTPOEHHIO.
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B namem CJ1y4dae, €CJIM B KaY€CTBE OCHOBAHNA MPUHUMACTCA MPAMOYTOJIbHA 606I>IIHK8.,

ynoOHee Bcero BEIOpaTh BuA CBepXy M BHITIOIIHUTH MOCTPOCHUE MTEPBOTO 3CKM3a HA IIOCKOCTH
ZX.

DCKU3bl MOXKHO CTPOUTH Ha IUIOCKOCTSIX M IUIOCKUX I'paHsaX. B Hamewm ciaydae uist moCTpoeHus
IIEPBOT0 3CKM3a UCTIONb3YyeTCsA CUCTeMHas MII0CcKoCTh ZX. CTpOUTh €€ He HyKHO, B HOBOM
JIeTanu CUCTEMHBIE IITOCKOCTH: ZX, ZY, XY NpUCyTCTBYIOT IO YMOJIYAHHUIO.

Jis co3nanust 3ckn3a BEIOMpaeM miockocTh ZX. CrenaTth 3T0 MOKHO MO0 KITMKHYB TT0
IIOCKOCTH B OKHE MOJIEIIH:

JIu6o ykazas e€ B JlepeBe Mmoaenu:
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JInGo ¢ KOHTEKCTHOTO MEHIO, KOTOPOE MOABIIACTCA TP HAXXaTUH HpaBOﬁ KHOIIKO# MBIIIN Ha

IIIIOCKOCTH
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OTHOWEHWA B AONOAHUTENEHOM OKHE

Nnu ¢ KOHTEKCTHOM MTaHeIu, KOTOpas MOSBISAETCS IPHU BBIIECIECHUHN IIIIOCKOCTH

ITocne 3amycka KoMaH 1bl, BEIOpaHHAas MJIOCKOCTh Pa3BOPAUYMBACTCS B IUIOCKOCTb SKpaHa U
JIOCTYITHBIMU CTaHOBSITCSI KOMaH bl IOCTPOCHUS T€OMETPHUECKUX IPUMUTHBOB. PaboTy B 3cKku3e
MO’KHO CPaBHUTH ¢ paboToif Bo pparmente min yeprexxe KOMITAC-I'paduxk.
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OcHoBaHMe Halllel JeTaly MPoIle BCEro BHIIOJHUTh KOMaHJ0N «[IpSMOYroJbHUK 10 LIEHTPY U
BEPIIHMHE», KOTOPAs PaCcIojI0XKeHa B paCIIMPEHHOM cnucKe KoMana «[IpaMoyroybHuK»
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ITIocne BBrI30Ba KOMaHIBI H606XOI[I/IMO TCPBLBIM KIIMKOM YKa3aThb HCHTP MMPAMOYI'OJIbHUKA, 4
BTOPBIM yKa3aTb OJHY U3 BCPIUINH. HpSIMOYFOJ'IBHI/IK MMOCTPOUM IMMPOH3BOJIBHBIX PA3MEPOB,
HCO6XOILI/IMBIC 3HAYCHU 110 TOPU3OHTAIN U BEPTUKAJIN 3aJaTUM IMO3KE IMTPOCTABUB
YHOpaBJIAOMIUC pa3sMEphl.



[IpocTaBuM 2 nuHEHHBIX pazmepa. M0OXHO BOCIIOIb30BaThCS KOMaHAON «JIMHEWHBIN pazMepy,
MOXHO «ABTOpazMep».
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IIpu npocraHOBKE aBTOpa3Mepa AOCTATOYHO KIUMKHYTH HA OJTHOM U3 BEPTUKAIBHBIX OTPE3KOB U
B MECTE PACIOJIOKEHUS PA3MEPHOM HAIUCH, 4 3aTEM 10 OJHOMY U3 TOPU30HTAIBHBIX OTPE3KOB
U TAaKXX€E B MECTE PACIIOJI0KEHMSI €r0 pa3MEPHON HAIIIUCH.

[Tocne mpocTaHOBKH pa3Mepa MOSBISIETCS OKHO:

KommerTapuii:

B nmanHOM oKkHe HEOOXOAMMO BBECTH 3HaUYeHHE pa3Mmepa. B Hamem ciaydae 3to 160 y
TOpU30HTAIBHOTO pazMepa U 100 y BepTUKaIBHOTO.

v 160 160 \

KommenTapuit: E




DCKuU3 TOTOB, 4 CKBO3HBIX OTBEPCTHSI MBI BBIMOJHUM MO3XKE, TIO3TOMY Ha JAHHOM 3CKH3€ MX
n300pakaTh HEOOXOAMMOCTH HET. ECITH JKe MBI pelIvIN Obl BBITIOJHUTH OTBEPCTHS B 9TOM K€
oTIepaIH, TO HY)KHO OBLIIO ObI MOCTPOUTH CIECITYIOITHI ICKU3:

BrInoJIHUB OCTPOCHUS B 3CKU3€ MOYKHO Cpasy mepeiTu Kk hopmooOpasyromieit onepanuu. B
HAIlIeM CITy4ae — 3TO OIEPaIlUs BbIJABIUBAHMS:

TeepaoTensHoe :
MOAENMPOBaHNE LA BbIAaBNINBAHNA
Kapkac u 13 f=x

MOBEPXHO JlblAauHHEM
: Pe6po




Knukaem o KOMaHC «DJeMEeHT BbIIaBJIMBAHUI» 1 BBOAUM H€O6XOI[I/IMLIC 3HaueHusa Ha Ilanenn
napaMmeTpoB. B HaieM cirydae HET yKJIOHA, TOHKOM CTEHKH WIH €Ile KaKHX-JIN00
JOITOJIHUTCIIBHBIX anI/I6YTOB. HY)KHO YKa3aThb TOJIbKO BbICOTY BbIIABJIMBAHUA. B namem
npumepe BoicoTa=20.

BBoaum 3nauenue 20 B sueiiky «Paccrosinue» Ha [lanenu nmapamerpoB
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[TonTBepxaaem omneparuio KHOMKOW «Co3/1aTh 00BEKT» WIIM Ha)KaB KOJIeCO Ha MbIIKe. B utore
MOJIy4aeM Clieyroliee Telo:
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OcHoBanue MOCTPOCHO, IJIA TOCICAYIOIMINX 9CKU30B MOKHO HCIIOJIb30BATh IJIOCKUC I'PaHA
ocHoBauus. Cioco0oB CO3aaBaThb 3CKU3LI U OIIC€palilii HECKOJIBKO, B TCKYIICM ITPUMEPEC MbI
paccMOTpUM OHH, 4yTOOBI HE OeperpyKarb CTAThIO.



[TocTpouB ocHOBaHME «cOpachiBaeM» KOMaHIy « DJIEMEHT BbIIABIMBAHU KiaBulien Esc wim

KHOIKo# «OTtMmeHa» Ha Ilanenu napamerpos X . Eciin HEe «cOpocuTh» KOMaHy, TO
MOCIIEAYIONIUI BBIOOD I'paHy MPHUBEET K €€ BHIABIMBAHUIO, IPUIETCS MIEPEXOAUTH Ha ICKU3
yepes [lanens mapameTpoB, a Takoi ciocod B JAaHHOW CTaThe MBI HE PACCMAaTPUBACM.

BriensieM BepXHIOIO TpaHb OCHOBAHUS U 3aycKaeM KoMaHay «Co31aTh 3CKU3» JII0OBIM U3
CI0Cc000B, KOTOPBIC OBLIIM PACCMOTPEHBI B JJAHHOU cTaThe. HampuMmep u3 KOHTEKCTHOH maHeIn

B oTkprIBIIEMCS 3CKH3€ CTPOUM OKPYXKHOCTbH ITPOU3BOJILHOTO pasMepa. LleHTp okpyxHOCTH
pa3MeniaeM B Hauasie KoopauHat. [IJig mocTpoeHHs OKPYKHOCTH UCIOJIb3yeM KOMaHIy

«OKpYXHOCTb» (3, Oxpyxrocre

Paitn [lpaeka Beigenwte Bua Bcraska Yepuenme Orpannuenns Mogennposanne [uwardoctnka Hactpoiika
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[Tociie MOCTPOEHHS OKPY)KHOCTH CTaBHM K HEl aBTOpasMep Wy ASTOPSSMEP 11 3 rac ero
3Ha4yeHue = 70.



HeHOCpeI[CTBeHHO M3 3CKH3a NEPEXOIUM Ha ONCpalio BbIIABJIMBAHM, 3allyCTUB KOMaHOy
«I1eMeHT BblJIaBJIMBaHUA»
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KOJIECO MbIIIM. B urore nosryuaem:



Crnenyromuii mar — 100aBUTh Ha I€Tallb OTBEPCTHS U CKpYIJIeHHs. HauHem ¢ oTBepCTHiA.
Brigenum BepXHIOIO rpaHb OCHOBAHMSI U CO3AaIUM HOBBIN 3¢cku3. CriocoObl BbI30Ba KOMAH/IbI
paccMaTpuBaiM paHee, IOATOMY OCTaHABJIUBATHCA MMOAPOOHEE Ha 3TOM HE OyAeM.

B acku3e BhIOIHSIEM MOCTPOCHUC YCTLIPEX OKPY)KHOCTeﬁ. Kak BapHUaHT HAYCPTUTH 1 oiT., a
OCTAJIBHBIC MOJIYYUTDb KOMaHo# «3epKaJ'IBHO OTpa3sUThb».



JInst OCTpOEHHs OKPYKHOCTH HCIIONIb3yeM KOMaHTy « OKPY:KHOCTbY @, Oxpyxaiocts
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ITocie MOCTPOEH s OKPYKHOCTH CTaBUM K Hell aBTOpasMep £y Astopasuep 3a/1aeM €ro
3HaueHue = 15.

Taxxke craBuM 2 pa3Mmepa OT Hadajla KOOPAUHAT — OJUH BEPTUKAIBHBIN, Jpyroi
TOPU30HTAJIBHBIN. 3HAUYEHUE BEPTUKAIBLHOTO pa3Mep 35, TOPU30HTAIBHOIO 63.



ITocTpoum B 3CKM3€ OCH CUMMETPUH, KOTOpPbIe HEOOXOAUMBI HaM JIjIsl CHMMETPUYHOTO IIEpeHoca
IIOCTPOEHHOH OKPYKHOCTH. OCH MOCTPOUM KOMaH/I0M OTPE30K, co cTHiIeM JUHUH «OceBasi».
JlInHa OTpEe3KOB HE UIPaeT POJIH, INIABHOE MOIYYUTh OJJHY TOPU30HTAIbHYIO OCh U OJIHY
BEPTUKAIBbHYIO. TOYKa MPUBSA3KHA OCEH- HAYAJIO KOOPAUHAT.

bepem komanny «OTpe3ok»
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Ha ITanenn napameTpoB cTaBuUM CTHIIb TUHUH «OceBas»

Crpoum 2 oTpe3ka Ipou3BOJIbHON AJMHBI — OJIMH BEPTUKAJIBbHBIN, BTOPOH TOPU30OHTAIbHBIM.
Touka MpUBSA3KM HAYAIBHON TOYKN OTPE3KOB — HAYAJI0 KOOPJANHAT.



BrinosiHuB BerioMoraTenibHble MOCTPOSHUS TTEPEiIeM HEMOCPEACTBEHHO K MOTYYEHUIO KOTIHM.
Brigenum OKpy:KHOCTB M 3aIlyCTUM C HHCTPYMEHTAIbHOUN Nanen MI3MeHeHne reoMmeTpun
KOMaHJy «3epKajlbHO OTPa3UTh»
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VYkaxeM 0JIHy U3 IOCTPOCHHBIX OCEH. B UTOre MpOM30iAE€T CUMMETPUYHOE KOITUPOBAHUE U
3CKH3 OyZeT BBIMVIAJETh BOT TaK:

IIpepBem KOMaHy, BBIIEIUM yxKe 00€ okpy)HOCTH (yaepxuBas kiaBuiry Ctrl uwnm Shift),

BHOBB 3aIlyCTUM KOMaHJy «3epKalbHO OTPA3UTh» U YKaXKEM BTOPYIO M3 IOCTPOECHHBIX OCeH
(ecnu BHayase yKa3blBaJld BEPTUKAIBHYIO OCh, TO TETIEPh YKaKEM TOPU30HTAIBHYI0). [Tosryanm
ere 2 KOIHHU, 3CKU3 OyJeT BhITJISIETh TaK:



He BBIX0/15 M3 3cKM3a, 3aITyCTHM KOMaHTy «BbIpe3aTh BBIJABIMBAHHEM) C HHCTPYMEHTAITLHOM
aHeIu DIIEMEHTHI
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Haxxmem KHOIIKY «COSI[aTL 00BEKT» WA IOATBCPAUM KOMAHY HaKaTUEM Ha KOJICCO
MBIIIHA.



B utore MOJIyYUM ACTAJIb C YETBIPbMS OTBCPCTUAMU

AmnanorugHo OyJeT IOCTPOEHO IeHTpasibHOe oTBepcTHe. M3 ocoOeHHoCTel — oTBEepcTHE HE
CKBO3HOE, MosToMy Ha [laHenu mapameTpoB KOMaH/b! «BeIpe3aTs BBIAABIMBAHNEM» HY)KHO
OyzeT yka3bIBaTh KOHKPETHOE pacCTOSIHKE, B HaIlleM citydae 3170 60 MM.

Ha BepxHel rpaHe yCEUeHHOTO KOHYCa CO3/1a€M ICKHU3



B Dckuze cTpouM OKpy:KHOCTh 1uaMeTpoM 50 MM., IEHTP OKPYKHOCTH MPHUBSA3bIBAEM K Hadaly
koopauHat. CTHIIb IMHUK — «OCHOBHAas». Ecnu y Bac ¢ mporuioit oneparnuu mocTpoeHust ocei
CTHJIb JIMHUM OCTAJICSl «OCEBas», TO HEOOXOIMMO U3MEHUTH ero Ha [lanenu mapameTpoB

He BbIxoas U3 ockn3a 3anmyckaeM KoMaHIy «BsIpe3aTs BeliaBnuBanuem» u Ha llanenn
napaMeTpoB yKa3blBaeM I'TyOMHY BbIJaBIUBaHUSA 60 MM.
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ITocne yka3aHus napamMeTpoB HaxkumaeM «Co31aTh 00BEKT» v WM TIOJTBEPKIAEM KOMAHTY

HaXaTHuEM Ha KOJICCO MBIIIH.

Jetanb nomKHA BBITIIAAETD CIASAYIOIINM 00pa3oM:

Ocranock ykaszaTh Ha €Tl CKPYTJICHUS U (acKH.

Bribupaem komanay « CKpyriieHne» ¢ MHCTPYMEHTAIbHOM MaHenn DIeMEeHTHI Teja
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3amaem Ha [lanenu mapameTpoB paanyc CKpyrieHus. B Hamem ciydae y BepTUKaIbHBIX pebep
ocHOBaHus paauyc paBeH 10 mm. Kiimkaem o BceM 4eThipeM pedpam, B UTOTE MOJTydaeM BOT
TaKkoe U300paKeHHE:

N

Jlisa ynoGctBa ykazaHus pedep, 4ToObl He KPYTUTh MOJIENb MOXKHO OBIJIO EPENTH B PEKUM
otobpakenus «Kapkac»

e Odopmnenne [warHoctuka Ynpasnewwe Hactpoiika [Mpwnoxenna Okvo Cnpaska
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Jletanb Oy/eT BBITJISACTh B BHJIE CKEJIETa U YKa3bIBaTh HEBUAUMBIC B pexumMe «[loyToHOBOGY»
pebpa



CTaHCT JICTYC

B nanpHeiimemM MOKHO MepeidTH 00paTHO Ha MOJYTOHOBOE OTOOPAKEHHUE WIIH BBHITIOTHSATH
noctpoeHus nainbiie B «Kapkace». MbI niepeiinem o0patHo B «I[losryroHOBOEY

» Ynpasnenue Hactpoiika [Mpunoxenus Okwo Cnpaska
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BhInoIHUM CKpyTJICHHE BEPXHUX peOep OCHOBAHUS U PeOpa MKy OCHOBAHUEM U YCECUCHHBIM
KOHYycOM. J[J1s1 3TOTrO 3amycTiM BHOBb KoMaHy «CKpyriieHue» Ha [lanenu napameTpoB 3a1aum
paanyc 5 MM. U yKa)xeM He0O0X0IuMbIe pedpa:




Bepxuue pebpa ocHOBaHUS TIPEACTABISIIOT COO0M 3aMKHYTHIN KOHTYP U PACTIOJIOKEHBI OHU TI0
KacaTeJIbHOU JPYT K JPYTry, IOATOMY MOXHO yKa3aTh TOJBKO 0JIHO U3 pedep. [loarBepaum

v

IMOCTPOCHUMA KHOIIKOM ((COS,I[&TL 00BEKT» WM HA)XKaTHEM Ha KOJIECO MbIIIN.

Ocranioch NOCTPOUTH (hacku, HO TAHHOE IOCTPOEHHE OCTaBUM BaM B kauecTBe TOMaIIHei
paboThl. CKaxKy TOJIBKO, YTO (packa CTPOUTCS aHAJIOTHYHO CKPYTIICHUIO — TaKXKe HYXHO



yKa3bIBaTh pedpa, a BMECTO pajiyca 3aJaBaTh JUIMHY U YTOJI WIH JJIUHBI BYX KaTeTOB (hacku.
Cama KoMaH/ja HAXOIUTCS B paCIIMPEHHOM CIIUCKE KOMaHAbl «CKpyriaeHue»
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Jeranp nmoctpoeHa.

O11eHKa CTaThU:

***** (rosocoB: 1, cpeansis onenka: 5,00 u3 5)

[Tonenutbes ¢ APY3bSIMH:



