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Metoauueckue yka3aHus Uil MPAKTUYECKMX 3aHATUH 1O JUCLMILIMHE
«UmxenepHas rpaduka» cocraBieHsl B cooTBercTBUM ¢ DPI'OC CIIO.
[Ipenna3zHayeHsl Uil CTYAEHTOB, oOywaromuxcs no creuuaigsbHoct 09.02.01
«KoMIproTepHbIE CUCTEMBI U KOMILIEKCHI.

PaCCMOTpeHbI Ha 3aceganun IILIK Iaruropckoro uncruryra (punuana) CKOY

[TpoTokon Ne 8 ot «22» maprta 2021r.



eau u 3agaun
BrInosiHeHue cTy1eHTaMu MpakTHYeCKUX padoT HApaBlIEHO:

- Ha 00oOuIeHne, CUCTeMAaTH3alHI0, YIIyOIeHne, 3aKperieHHe MOIYYEeHHBIX TEOPETUYECKUX
3HAHU;

- Ha (QOopMHMpOBaHUE YMEHHMH HPHUMEHATH IOJyYEHHbIE LINUHS HU NPAKTUKE, peau3aluio
€/IMHCTBA UHTEIUICKTYILHON U MPAKTHYECKON AEATEIbHOCTH;

- Ha Pa3BUTHE HHTEIUIEKTyaJlbHBIX YMEHMH y OyIylUIMX CHELMaIMCTOB: aHAJUTHUYECKHX,
IPOCKTHPOBOYHBIX, KOHCTPYKTHBHBIX U T.].

- Ha BbIpa0OTKY, IPU PELICHUM IOCTABJICHHBIX 3a7ay TaKMX MPO(ECCHOHAIBHO 3HAYMMBIX,
Ka4eCTB, KaK CAMOCTOSITENIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKAsi HHUIIMATHBA.

Benymeld nuaakTuyeckod LENbl0 MPAKTUYECKUX 3aHATHH sIBIIsSETCS (OPMHPOBAHUE
IIPAaKTUYECKUX YMEHUM.

B cootBercTBHM € Benyliel AMIAKTHUECKON LIEIbI0, COAECPKaHUEM IPAKTUYECKUX paboT
SBIISICTCSA PEUICHHWE PAa3HOTO POja 3ajad: BBINOJHEHHE YEepPTEkKeH, padoTa ¢ M3MEPUTEIbHBIMU
UHCTPYMEHTaMHu, paboTa C HOPMATUBHBIMU JOKYMEHTaMH, CIIPaBOYHMKAMM, COCTaBJIECHUE
MPOEKTHOHN JTOKYMEHTAIIHH.

Hapsny ¢ ¢gopmupoBaHueM yMeHMH M HaBBIKOB B IpOLECCE NPAKTUYECKUX 3aHITUMN
000011aeTCsl, CUCTEMATU3UPYETCS, YIITYOISIOTCS M KOHKPETU3UPYIOTCSI TEOPETHUECKUE 3HAHMS,
BbIpabaThIBa€TCsl CIOCOOHOCTh M TOTOBHOCTh HCHOJb30BaTh TEOPETHUYECKHE 3HAHMS Ha
NPaKTUKE, pA3BUBAIOTCS HHTEIUICKTYaIbHbIC YMECHUSI.

[TpakTuyeckue 3aHATHSI MOTYT HOCUTb:

- peNpOoAyKTHUBHBIA Xapaktep. lIpm HMX MpOBEACHWH CTYIEHTHI MOJB3YIOTCS MOAPOOHBIMU
UHCTPYKLMSAMHU, B KOTOPBIX YKa3aHbl: IeJb pPa0OThl, IMOSICHEHUS (TeOopus, OCHOBHbBIE
XapaKTePUCTHKH ), 000PyAOBaHHE, anaparypa, MaTepHAIIbl U UX XapaKTEPUCTHKH, MOPSIOK
BBIMIOJTHEHUST paboThl, TaOnuibl, BHIBOABI (06€3 (OPMYyIHUPOBKH), KOHTPOJIbHBIE BOIMPOCHI,
y4yeOHast ¥ CTielialIbHAas JINTepaTypa;

- YaCTUYHO IOMCKOBBIM XapakTep (CTyIEHTbl HE IMOJb3YIOTCS MOAPOOHBIMU MHCTPYKLHAMH,
UM HE JIlaH TIOPS/IOK BBIMOJHEHUS HEOOXOIUMBIX NEHCTBHI). DTO TpeOdyeT OT CTyJAeHTa
BbIOOpa c11oco0a BIMOJIHEHUS paOOThl B UHCTPYKTUBHOM U CIIPaBOYHOMU JIUTEPATYPE;

@®opMBI OpraHU3alyy CTYICHTOB Ha MPAKTHYECKUX 3aHATHIX:

- (poHTaNBHAs (BCE CTY/AEHTHI BBIIOJIHAIOT OAHY U Ty e paboTy)

- rpymnmnoBas (1o 2-5 4enoBeK)

- uHAuBMAyasbHasA(lyenoBek).

OCHOBHBIE PEKOMEHJIAIIUH IO BHIOJTHEHUIO YEPTEXKEN.
Ilepeyenb mnpuCNOCOO/ICHUI, TNPUHANJIEKHOCTEH, MAaTepPUAJIOB, HEOOXOAUMBIX [JIfA
BbINIOJIHEHHS PabOT:

YyepTeXkHas JI0cKa, yepTe)kHass Oymara, HaOop KapaHallel, JacTuK, pecIinHa, JUHEHKH U
TPEYTOJILHUKH, HA0OP JIeKaJl, TPAHCIIOPTUD, TOTOBAJIBHSI.

1. Bce d4epTexu NOKHBI BBITOJHATHCS B COOTBETCTBUM CO CTaHIApTaMM €IMHOW CHUCTEMBbI
KOHCTPYKTOPCKOM TOKYMEHTAIIMU U OTIMYATHCS YETKUM U aKKypPaTHBIM O(POPMIICHHEM.

2. ToHKMe JMHUY YepTeka PeKOMEHAyeTcs BBINMONHATH Kapanaamamu teepaoctu 2T u T, a ans
JUHUM 00BOJIKM - KapaHaamaMu TBepaocTd TM, M. Bo3MOXXHBI OTCTYIJIEHUS OT YKa3aHHbBIX
HOpPM, B 3aBUCHUMOCTH OT KayecTBa Oymaru. JIMHMM OOBOIKH JOJDKHBI OBITH YETKUMH,
HEMHOTO BJ/IaBJICHHBIMH B OyMary. VX BBITIOJHSFOT KapaHIaIIoM, U 3aTOYSHHBIM B [HHY 20-
25MM, u KoHuueckoil ¢opmbel rpudenem. Ilepen HauazoM paboTHl HEOOXOIUMO
OpraHu30BaTh pabodyee MECTO, MPUBECTH B MOPSAOK M COCTOSHUE YUCTOTHI WHCTPYMEHTHI,
pasMecCTUTh YEPTEeXKHYI0 TOCKYy moj yrioMm 15-20° x ropu3oHTy, mocoOusi U ydyeOHUKH
PAacIIONIOKUTH CIIPaBa, OCBETHTEIBHBIN MPHOOp - cieBa. C MOMOIIbI0 HHCTPYMEHTOB JIMHUU
CJIeZlyeT MPOBOIUTH ClIeBa HAIIPaBO U CHU3Y BBEPX.

3. Ueprexu mpakTHYECKHMX pabOT BBHIMONHAIOT HAa JIACTAX YEPTEKHOH Oymarm.

CrannaptHele pa3Mepbl (¢opmaTtoB JUCTOB yepTekedt ompeaenensl [OCT 2.301-68 u

MMEIOT Clieytolue 0003HaueHus U pa3Mepbl CTOpoH (Tad:. 1), (puc.1):



O6o3HaueHue AO Al A2 A3 A4
dbopmara
Pa3zmepnl 841x1189 594x841 420x594 297x420 210x297
CTOPOH
dopmara, MM

Tabum.1

B cootBerctBun ¢ I'OCT 2.104-68 uepTexk MMeeT paMKy Ha pPacCTOSSHUU OT JIEBOU
rparuIel hopmata 20MM, OT Tpex APYTUX CTOPOH - HAa SMM. PaMka BBITTOITHSETCS CIUIONTHOM
OCHOBHOU nuHHeH. JIeBoe monie depTeka UCHONB3YyeTCs sl OpOIIIOPOBKH B aibOOM. UepTex
COIMPOBOXKAAETCI OCHOBHOW HAANKMCHIO, KOTOPYIO pAaclojiarailoT B IPaBOM HIKHEM YLy
(puc.20).

Ha mucre dopmara A4 (210x197MM) OCHOBHYIO HAJINKCh PACIOIaraldT TOJIBKO BIOJIb
KOPOTKOM €ro CTOPOHBI.
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Pue. 3. GE!IQEHHH HAaAMHACE TEXHHMECHKHX '{E‘p'l'l.‘i-ﬂ:tﬁ

®opma u coaepkanne ocHoBHOH Haamucu (I'OCT 2.104-68) nmpuBeaeHbI HA PUCYHKE 3..

B y4eOHOM 3aBefieHHM B rpadax OCHOBHOM HaJANMCH YKa3bIBAIOT: B JIMCTAaX pa3/esioB
Kypca 1 u 2 - HauMEHOBaHUE YepTexka; paszena 3 - HauMEHOBaHUE U3JIeNus; 2 - 0003HaUYeHUE
4epTeka, KOTOpoe BKIoYaeT uHAeKe pasaena kypca (I'U-1 pazgen, [TU-2 paznen, MU-3 paznen),
HOMED 3aJaHusl U HOMEpP BapuaHTa B JIBY3HAUHOM MpPEACTABICHHH; 3 - B pa3znenax 1 u 2 He
3aIMoTHSIOT, B pasnene 3 -marepuan u3aenus; 6 - macmrad; 7,8 - HoMep JIMCTa W KOJIHUYECTBO
JINCTOB; 9 -
Maciradsl n300paxeHuil Ha YepTekax JO0JKHBI BHIOMPATHCS U3 CIEIYIOIIEro psijia:
Macmraber ymenbmennss  1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40 1:50; 1:75; 1:100;
1:200; 1:400; 1:500; 1:800; 1:1000
Harypanbnas BennunHa 1:1



Macmra0sl yBeTHYCHUS 12:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1

Haunnate paboTy Haa yepTexoM HEOOXOTUMO C €ro pa3MEeTKU: HAHECEHHE OCHOBHBIX
M300paKeHU B 1IEJISIX paBHOMEPHOTO 3aMOJIHEHUS MOJIs1 yepTexa. Bee nuHum npu 3ToMm
BBITIOJTHSIOT TOHKHMH, YTOOBI JIETKO OBUIO YJAIUTh UX PE3UHKOH. 3aTeM MpPOBOMAST OCH
CI/IMMeTpI/II/I, I_ICHTpOBLIe JIMHUUN. HpOBOIISIT JIMHUN KOHTypa nu HpO‘ICp‘II/IBaIOT OTOCJIBHBIC
3JIEMEHTBhI M300pakeHUs (I1a3bl, OTBEPCTHUS U T.I1.), 3aTEM - BEBIHOCHBIC U Pa3MEPHBIC JIMHUU.

Brimonasior ITPUXOBKY U HAJAIIUCH.



IMPAKTUYECKAS PABOTA Nel
Tema 1. IIpaBuia ogopmiieHust yeprexei
BbinoJiHeHHe TUTYJIBLHOIO JIUCTA.
Leas padotbi: U3yuenne nocrpoenus yepresxknoro mpudta nmo FOCT 2.304-81; npuobperenue
HABBIKOB MOCTPOEHUsI OYKB M IHU(P B COOTBETCTBUU CO CTAaHJAPTOM; OCBOEHHUE BBHITIOJHEHUS
HAJIIUCEN.
IlepeyeHb UCIOJIB3YyeMOro 000PYy10BAHUSA
[TpucnocoOnenus, MPUHAUIKHOCTH W MaTepHalbl: YepTEeKHas JI0CKa, YepTekHas Oymara,
HaOOp KapaHJalleH, JIaCTUK, PeHCIINHA, TUHEHKN U TPEYTOJIbHUKHU, TPAHCIOPTHP
Teopernueckas 4acTb
Bce mnaanmucn Ha yepTexax U JIpYrMX TEXHHUYECKHMX JOKYMEHTaX BCEX OTpaciei
MIPOMBIIIJICHHOCTH U CTPOUTENILCTBA JIOJIKHBI BBITIONHATHCS YEepPTEXKHBIM mpudTom. Paszmep
mpudTa h ompemenser BeICOTY (B MM) TMPOMHCHBIX OYyKB, KOTOpas H3MepseTCS
NEPIEHINKYIIIPHO OCHOBAHHUIO CTPOKH. BricoTa cTpounbix OykB C onpenensieTcst U3 OTHOIICHUS
UX BBICOTHI K pa3Mepy mmpudra (Hampumep, C-7/10).

[To oTHOWIEHHWIO K BBICOTE MPOIMHUCHBIX OYKB OINPENENAIOTCS M BCE MPOYHE IapaMeTphbl
mpudra: g - mupuHa OykBbl; d - TonmmuHa quHuu wpudra; (d=1/10h); a - paccTosHue Mexmy
OykBamMu; b - MUHHMAJIBHBIH IIAr CTPOK; € - MUHUMaJIbHOE paccTossHue Mexay cioBamu. [OCT
2.304-81 ycranaBnuBaet ABa Tumna mpudra: Tin A u Tun b ¢ HakiioHOM U 6€3 HaKJIOHA.

MuHHMaIbHBIM PAacCTOSTHUEM MEXAY CJIOBaMH, pa3feiCHHBIMH 3HAKaMH IPETIMHAHMS,
ABIISIETCS. PACCTOSIHME MEXKIY 3HAKOM MPETMMHAHUS U CIIEAYIOIINUM 32 HUM CIIOBOM

B nacrosimem mocobun paccmorpeH mpudt tuna b ¢ Hakmonom 75°(puc.l.1). DtoT
mpudT ¥ peKOMEHIyeTcs AJis BBIMONHEHHUs Haanuced Ha deprexax. Llpudrt pasmepom 1,8
OPUMEHATh CJIEAyeT TOJBKO B HCKIIOYHTENBHBIX ciydasx. llpm wm3ydenun 1mpudra
PEKOMEHIyeTCsl CrpyNIUpOBaTh OYKBBI MO KOHCTPYKTUBHBIM 3jemeHTaM. (CHayaia CTOUT
OCBOMTH HaluMcanue OyKB TOJIbKO ¢ mpsimosinHeHbiMU 35ieMentamu (I, I1, I u T.1m.), 3aTem c
MPSIMOJIMHEHHBIMU 3JieMeHTaMu U 3akpyrieHusamu (U, C, D u 1.1.), nanee OyKBbI, BKIIIOUAIOIIUE
anemeHT OykBol O (O, V¥V, a, p. u T.n.) T.0. Ilpu ananmsze koHcTpykuuu OYkB M Lupp
HEOOXOUMO TPOCIEIUTh W UX IUpUHY. Hampumep, mo cBoeil MIMpUHE MPOIMUCHBIE OYKBBHI,
BKITIOYast OTPOCTKH, PaCTIPEIeNIIOTCS TaK:

5/10 (mmpuHa OyKB cocTaBisieT 5 kineTok mo ropusontanu) - I, E, 3, C; 6/10 (6 kieTok) -
5,B, 1, i1, K,JI, H,O, I, P, T, V, 11, U, b, D,4; 7/10 (7 xnerox) - /I, M, X, bI, 1O;

8/10 (8 kierok) - XK, @, I1,'b; 9/10(9 knerox)-111.
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Puc.1.2

Puc.1.1

[Ipudt Tvma b ¢ HakIoHOM

*  IlpuMeHSTH IPH HEOOXOAUMOCTH OTIIMYHUTH OT OYKBBI «U».

**  Pumckue nuu¢psl I0IMyCKAIOTCs OTPaHUYMBATh TOPU30HTAILHBIMU JIUHHUSIMU.
[Ipnmeuanue:
Paccrosinue mexnay IByms OyKBaMH, COCEJHUE JIMHMM KOTOPBIX HeMapajuleibHbIC MEXIY
co00M, MOKET OBITh YMEHBIICHO HAINIOJIOBUHY, T.€. Ha TOMIUHY d THHUN mpHdTa.

[TpuMep BBINOIHEHUS 3a/1aHUS

Xoa pa6oTsI:
oft wrasratinn 1.Ha nucre c¢opmar A4 BBINOIHUTD
paMKy. THTynBHBIM JINCT BKIIOYAET
R — (puc.1.2): monme 1 - HauMMeHOBaHUE
HONTHTENHHHCRYOR KT KoJiemka, 2 - He 3aloiHATh;, 3 -
HaUMEHOBaHME  JOKyMeHTa; 4 —
(bamuus TperogaBatens; S - JaHHBIC
00 yuareMcsi U ero Mnojanuck; 6 - Topon
U TOA BHIMOJHEHHS paboTel (0e3
ykazaHus cioBa ron). [lannas ¢dopma
TUTyJIpHOrO Jsucra oreedaer ['OCT
2.105-79. Hammucu B 30Hax 4, 5,6
BBITIOJTHSIOTCS TpudTOM pasmepa S, B
fpenmaamcn Hiacaa 1. i 30He 1,3 pazmepom 10
2. OTBETUTH Ha BOIPOCHI
Cupdente Py 0.5 1. CKOIIBKO  THUIIOB mpudToB
Fpgma cymecTByer?
2. YeM oTiauyaeTcs BBIIOJHEHHE
HQ/MUCEH Ha YepTekax OT OOBIYHOTO
nuceMa?
3. Uro ompenenseT pasmep
mpudTa?

MIRINC TEPCTEG OFf
[ Ay

FPARHYECKHE PABOTE
I HHAEREPHOT FPAGHKE

fminsopen 0




IIpakTueckasi padora Ne2
Tema 2. .OcHOBHbIE NPAaBHJIA HAHECEHHUS Pa3MePOB Ha YepTeKax
Hanecenune pa3MepoB Ha YepTeskax JeTajeid NpocToi KOH(PUrypanumu
Hean padorei: M3yueHrne OCHOBHBIX IIpaBUJI HAHECEHUsI pa3MepoB Ha uepTexax 1o 'OCT 307-
68; mpuoOpeTeHe HaBBIKOB B BHIMOJIHEHUH F€OMETPUUECKUX MOCTPOCHUH, 3aKperieHue
HaBBIKOB pa0OTHI C YEPTE)KHBIMA HHCTPYMEHTAMHU M 0(OPMIICHHS YepTexKa.
IlepedyeHb UCIOJIB3YeMOro 000Py10BaAHUS
[TpucnocoOnenus, MPUHAUIEKHOCTH U MaTepHalbl: YepTeKHas JI0CKa, YepTekHas Oymara,
HaOOp KapaHJalllel, JIaCTUK, PeHCIINHA, TUHEHKU U TPEYTOJIbHUKHU, TPAHCIOPTHP
Teopernueckas 4acTb
[IpaBuna HaneceHus pasmepom ycradoBieHbl ['OCT 2.307 68*. Pa3mepsl Ha uyeprexax

YKa3bIBAIOT Pa3MEPHBIMHU JIMHUSAMHU. Pa3MepHbIEe JIMHUM OTPAaHUYMBAIOT CTPEIKAMH, KOTOPBIC
OCTPHUEM KacaroTCs BBIHOCHBIX JIMHHH, JIMHUKA KOHTYpa, OCEBBIX JIMHUH. BBIHOCHAs IuHUS
BBICTYMAET 3a cTpenky Ha [-3 MM. PazMmepHyto THMHUIO TPOBOIAT MapalICIbBHO OTPE3KY, pa3zMep
KOTOPOIO YKa3bIBAIOT , 10 BO3MOXKHOCTH, BHE KOHTYpa n300pakeHus. Paccrosnue ot pa3mepHoii
JUHUU 70 KOHTypa M MEX]Yy MapajuleIbHBIMUA Pa3MEPHBIMU JIMHUSMHU JOKHO OBITh 8-10MM.
Pa3mepHbIe TUHUU HE JOJDKHBI OBITH MPOJOJDKEHUEM JIMHUKA KOHTYpa, IEHTPOBBIX OCEBBIX U
BBIHOCHBIX JMHUHN. Bce mepeyncieHHble TUHUUA HE JOJDKHBI OBITh MCIIOJIB30BaHbl B KAYECTBE
pa3mepHbIX. PazMepHble JIMHUHM HE JTOJDKHBI TIEPECEKAThCA C BBIHOCHBIMH, MOSTOMY MEHBIIIHE
pa3Mepbl  HaHOCAT  Ommke K  JUHUSM  KOHTypa, a  Oondplude -  Jajiblie.

i
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Pucynok 2.3. [IpaBuia HaHECEHUs pa3MepPOB

a- ¢popMa U pa3Mephl CTpeiKH, 0- mapauiebHbIe pa3MepHbIC JTUHUU, B- TIPH HEJIOCTATKE MECTa
JUIsl CTPENKHW, JIMHUM BO3JIE HEro MpephIBalOT, I'- PACIOJIOKEHHE PAa3MEpPHBIX YHCEN MpU
HaKJIOHHBIX Pa3MEpPHBIX JIMHUSAX, J- YIJIOBBIE pa3Mephl, €- MOBTOPSIONIME JJIEMEHTHI, K-



HAaHECEHUE PAJINyCOB, 3- HAHECEHHWE PAa3MEPOB AYTH, M- HAHECEHUE pa3MEPOB IPU HEIOCTATKE
MecCTa.
dopma CTpesIKM U €€ pa3sMepbl BBIIECPKUBAIOTCS HA YEepTEKe OJMHAKOBBIMU. Kakaplil pazmep
YKa3bIBa€TCs TOJIBKO OJUH pa3. PazmepHble unciaa HAaHOCAT HaJ Pa3sMEPHOU JIMHUEHW BO3MOKHO
ommxe Kk e€ cepenuHe. JluHelHbIe pa3Mepbl yKas3blBalOT B MUJUITMMETpax 0e3 0003HaueHUs
€IMHUL. YTJIOBBIE €UHHIIBI YKa3bIBAIOT Ha yepTexke u rpagycax (°), munytax (') u cexynnax (").
Hu B koem ciydae paGoumii HE OJDKEH MPOM3BOJUTH HM3MEPEHHUS MACIITa0HON JIMHEHKOU
HEJIOCTAIOUINX pa3MEpoB MO uepTexy. [IpaBuia HaHeCEeHHS pa3MEpPOB Ha ICKM3aX U PabOUYMX
yeprexkax Jgeraneil persmamentupoBanbl B ['OCTe. Jlns oOo3HaueHus AuameTpa Tepen
pasMepHBIM YMCIIOM HAHOCAT 3HAK ®, JUId 00O3HAYeHHs paguyca - R, pasMepoB KBaapaTHBIX
3JIEMEHTOB -0. Pa3MepHy0 JIMHUIO NMPU yKa3aHUM BEJIMYMHBI YTJIOB IPOBOIAT B BUIE AYTH C
LIEHTPOM B BEPLIMHE yIJa.
Xoxa padoTbI:

1. IlepeuepTuth NpPOKIAIKY U IJIACTUHY, OIPEEISI pa3Mepsl 1o kieTkaMm. CTOpoHa KIETKU

paBHa 5 mMm. [IpocTaBUThH pa3Mepsl.

B xaxmom BapuaHTe aHO MO JBa INpUMEpa, KOTOPBIE IO3BOJSIOT HNPOpadOTaTh OCHOBHBIE
MPUHUMUIIBI HAHECEHUS PAa3MEpPOB Ha CHUMMETPUYHYIO MU HECUMMETPUUHYIO JeTanu. YUeprexu
BBITNIOJIHEHBI HA KieTyaToM QoHe. /st onpeneneHus pa3MepoB AETaal CUYUTATh CTOPOHY KIIETKU
paBHOI 5 MM. Pa3smepsl mpocTaBisith ¢ TOyHOCThIO 10 1 MM. [lpu BbemonHeHwu ocoboe
BHUMaHHE HYXHO OOpaTHTh Ha HAHECEHHE pa3MEPOB OTICIBHBIX DJIEMEHTOB MPOKIAIKU M
IUTACTUHBI (MPSAMOYTOJBHBIX BBIPE30B M MA30B; HMIMHIPHUYECKUX U MPSMOYTOJIbHBIX OTBEPCTHI;
CKpYIJIeHUH T. 11.). [Ipu 3TOM HY)KHO PELIUTh CIIEIYIOIIME BOIPOCHI: KAKUMH pa3MepaMu MOKHO
onpeAenuTs GopMy TOTO WM WHOTO AJIEMEHTA; €r0 MECTOIOIOXKEHHE M0 OTHOIICHUIO K KaKOMi-
TO BBIOpaHHOW 0a3ze WM JPYroMy 3JIEMEHTY; KaK pacCTaBUTh pa3Mephbl BCEX AJIEMEHTOB Ha
YyepTeke, KaKk CKOMIIOHOBATh MX; MPU 3TOM HYXHO CTPEMHUTHCSI K TOMY, YTOOBI pa3Mepbl OJTHOTO
U TOTO e 3JIeMeHTa ObLIM COCPEIOTOUYEHBI B OJHOM MecTe ([Ji yA00CTBa UTEHUS) TaM, TJI€ ITOT
3JIEMEHT U €ro pacnojio’keHue Hanbosiee HarsAHO U YJ00HO YUTAIOTCS.
[Tosie3HO paccMOTpPETh U CPABHUTH PA3IUYHbIE BapUAHTHI HAHECEHUS Pa3MEpOB OJHOTO U TOTO
K€, JIEMEHTa U IMOHATh Pa3HUIly B HAHECEHHH Pa3MEpPOB HEKOTOPBIX IEMEHTOB Ha JETaNX,
MMEIOIINX OCh CHMMETPUU U HEe MMermmx ee (puc.). Takol moaxoj K HAHECEHUIO pPa3MepoB
OpUydYaeT C caMoOro Hayajga H3ydyeHHMsl NpeAMeTa aHaJIM3UpOoBaTh H300pakaemble (HOPMBI,
paznarath UX Ha MPOCTEUIINE COCTABHBIEC DJIEMEHTHI, @ 3TO OUYE€Hb BaXKHO, TAaK KaK BBIIIOJHEHUE
pasIMYHBIX H300paKeHW MO 3aJaHHBIM pa3MepaM YacTo JejaeTcs MeXaHU4ecku, 0e3
IIPEJICTaBICHUS TOT0, KaKUe pa3Mephl 3a/1aHbl U [TOYEMY.
IIpumep BBINOJIHEHHS 32JaHUA
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Bapuantsl 3aganuii k padore.
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2.0TBETUTH HaA BOIIPOCHI:
1. Uemy paBHBI rabapuTHBIE pa3Mepbl KOHTypa AeTanu, H300pakeHHOH Ha uepTexe?
[IpoBeauTe moicYET ATHX Pa3MEPOB.

B kakux enuHUIAX yKa3bIBAIOTCS JIMHEWHBIE pa3Mephl?

Kaxue nuHum He 10MKHBI OBITH MCIOJIB30BaHbI B KAUECTBE PA3MEPHBIX ?

Kakum nomxkHO OBITH paccTOsSsHHE OT pPa3MEPHON JMHHM [0 KOHTypa U MEXKIY
napajuieIbHBIMU Pa3MEPHBIMU JIMHUAMU?

I'ne pacnonaratot pazmepHblie uncia?

Uro Takoe macrad?

UeMm oTnuyaeTcsi HAaHECEHUE Pa3MEPOB Ha JAETANAX, UMEIOLIUX OCh CUMMETPUU U HE
AMEIOINX ee?

8. Kakue BciomoraTenbHble 3HAKU UCIIOJIB3YIOTCA MPU IPOCTAHOBKE pa3MePOB?

o

Noa



IpakTnueckasi padora Ne3

Tema3. 'eomeTpHYecKHe NOCTPOEHNUS H MPHEMbI BbIYePYHBAHUS KOHTYPOB TeXHHYECKOI
AeTan
IMocTpoenue miocKoii eTaau.
Lesan padoTel: M3ydeHne npaBuil JelieHUs] OKPY>)KHOCTH Ha PaBHbBIC YaCTH, METOJIbI TOCTPOCHHSI
COTIPSKEHU, OCHOBHEBIE MpaBUiIa HaHeceHUs pa3mMepoB Ha yeprexax mo ['OCT 307-68;
nproOpEeTeHNE HAaBBIKOB B BHIMIOJIHEHUH COTIPSDKEHUH, 3aKPETUICHHE HABBIKOB PA0OTHI C
YEepPTEeKHBIMU HHCTPYMEHTAMH U 0(pOPMIICHHS YepTexkKa.
IlepedyeHb UCIOJIB3YyeMOro 000Py10BaAHUS
[IpucnocoOseHus, TPUHAUIC)KHOCTH W MaTepUalibl: UYEpTEe)KHAs JOCKa, YepTekHas Oymara,
Ha0Op KapaHJAIlIeH, JTACTUK, PEHCITNHA, JINHEHKU U TPEYTOJIbHUKH, TPAHCTIOPTUD
TeopeTuueckasi 4acThb
['eomeTpHrUecKie MOCTPOSHHSI — ATO CIIOCO0 PEIICHHSI 3a]1a4H, IIPH KOTOPOM OTBET IMOIY4at0T
rpaduuecKuM myTem, Hanpumep puc. 3.1.
[TocTpoeHHS BBIMOIHSIOT YePTEKHBIMU HHCTPYMEHTAMH IIPH MAaKCUMAIIbHOW TOYHOCTH U
AKKYpPaTHOCTHU pa6OTI>I, TaK KaK OT 3TOr0 3aBUCUT IMPaBHUJIbHOCTb PCUICHU.

VYcnosus 3ala4 U BCIIOMOTaTCJIbHBIC ITIOCTPOCHH A BBINIOJIHAIOT CINIOINHBIMHA TOHKUMHA
JTMHUSIMHU.
Hpyroii criocob - 3To crnocod xopa. JimHy Xopabl, KOTOPYIO OTKIAABIBAIOT Ha 3aJaHHOMN
OKPYKHOCTH, OIPEACIISIOT YMHOXECHHUEM €€ Ha KOA(PGUIMEHT K. 3HaueHusI 3Toro ko3ddunuenra

JUIst unciia genennit 10 10 npuseaeHs! B Tadnuie 3.1.

= Tabmuua 3.1 3nayenne k03hHUMEHTOB.
/ / N Yucio
Y
il st s ‘i JeTICHUI
\& %) 3 0,866
L3 4 0,707
4 3
Hpndi pinpiiens 0 S 0,588
g i Sl e 6 0,500
’ 7 0,434
7 \ 8 0,383
o }5 9 0,342
o )
\é_ ! 10 [0,309
S— /\
JlencHite oxPyARHOLTH Heaemne okpyxNOCTH Ha WIECTH N IBCHAINATS
HA TPH PABHLIE YACTH paniinX vaereit
Puc. 3.1

Bb100p pannoHanbHOrO crocoda penieHus 3aaui COKpalaeT BpeMs, 3aTpauuBaeMoe Ha padory.
JleneHne OKpy»KHOCTM Ha paBHbIE YacTH NPUBEAEHO Ha puUcyHKe 3.1. DTy 3amady pelaror ¢
MTOMOIIBIO UPKYJISI U YTOJIBHUKOB.

Xoa padoTbi:
1.Bp1uepTUTh KOHTYp IUIOCKOM AETAIA, OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI K yepTexy. OTUeT 0
BBITIOJIHEHHOM paboTe CTyNEHTHl NPEACTaBISIOT B IMHUCBMEHHOM BHJE pabodeld TeTpaiu.
HekoTopsie 0TBETHI MOXHO 3aMEHUTH I'paUueCKUM U300paKEHHUEM.

BapuanTel 3axanmnii K padore.




3aganue 1. MacmTab ueprexa 2:1.
HaumenoBanue neranmu — Ilpokianka.
Marepuan — Ct3 I'OCT 380-71.
KoHTponbHbIe BONIPOCHI:

1. [Ipounraiite OCHOBHYIO
HAJMKUCh, BBINOJHEHHYIO BaMHU: Kak
HaszbiBaeTcst u3aenue? U3 kakoro
MaTepuaia A0KHO ObITh U3TOTOBJICHO
uznenne? B kakom  Macmrabe
BhIMIOJIHEH uepTex? Kakue rpadsl
OCHOBHOUM HAJIMUCH HE 3arlOJHEHBI U
noyemy?

2. Kakue rabapuTHBle pa3zMepsl
JeTalld  MOXHO  ONpEeNeNuTh IO
yepTexy?

3. CKOJBKO TUIOCKOCTEH MOXKHO
OTPENIETUTH IO YEePTEKY?

4. Kakumu paszmepamu ornpeiessi-

I0TCS LIECTD 1a30B y JleTayin?
5.
OKPY’>KHOCTH Ha HIECTh PAaBHBIX YacTeH.

6.

BCIIOMOTaTCJIbHBIC HOCTpOeHI/Iﬂ?

[IpuBenure  Bce CIIOCOOBI  JE€JIEHUS

Kaxumu JIMHUAMH BBIIIOJIHAIOT

3aganme 2. Macmrad ueprexa 1:1.
HaumenoBanue neranu — XpamnoBHK.
Marepuan — crans - 40 T'OCT 1050-
74,

KonTponbHbie BOIPOCHI: 1.

[IpounTaiite OCHOBHYIO
HAJIIMCh, BBIIOJHEHHYIO BaMH: Kak
HaspiBaeTcss um3nenue? M3 kakoro

Marepuaia J0JKHO ObITh M3rOTOBICHO
uznenue? B kakom  Mmacmirabe
BbIMoJHeH ueptex? Kakue rpadbl

dna3oh

OCHOBHON HAIIHCH HE 3aONHEHH U 4. CKOJIBPKO IJIOCKOCTEN MOXKHO OIPEIENINUTH
K)

rouemy? 10 YEPTEXKY

2 3aBHCHT o HAHECCHIIE 5. Pacckaxxnte 0 Bcex cmoco0ax [eleHHs

Pa3MEpOB Ha YepTerKe OT MaciTaba? OKPYKHOCTU Ha BOCEMb PaBHBIX YacCTeH.

3 Kakue raGapuTHBIE pa3sMepbl 6. Kakue nuHuu HEOOXOJMMO MPUMEHUTH IS
' ?

JeTamTu  MOKeT — OnpenenuTh o | BPITOTHEHWA JAHHOTO HepTexa’

yepTexy?

3aganme 3. Macmrad uyeprexxa 1:1.|5.Ha OKPY’>KHOCTH KaKOTo auamerpa

HaumenoBanme neranmu — 3y0dyarka. | pacmoiOKeHbI TATh oTBepcTuit 0 8 Mm?

Marepuan — ctans 45 TOCT 1050-74. 6.Kakue crnocoObl JeneHus OKPYXHOCTH Ha

KoHntponbnsle Bonpockl: 1.  IIpounTaiiTe | mATh M AECATH paBHBIX YaCTEW BbI 3HAETE?

OCHOBHYIO Ha/IMKCh, BHINOJTHEHHYIO BaMU:
Kak HaspBaeTca wusaenue? M3 kakoro
MaTepuaia JOJKHO OBITh HW3TOTOBJICHO
n3genre? B xakoM Mmacmrade BBIITOJIHEH
yeprexx? Kakue rpadsl  ocHOBHOM
HAJMKUCH HE 3aM0JIHEHBI U TTouemMy?

2. Kaxkoit cranmgapt npenycmaTpuBaeT
npaBwiia TPUMEHEHHs MaciTaboB Ha
yepTexax?

3. Kakue  raGaputHbie  pa3zmepsl
JIETAJI MOKHO OIIPEJIEINTD 10 YEPTEKY?

7.Kakumu JINHUSIMA BBITIOJIHSIOT
BCITOMOTaTeJIbHBIE MOCTPOEHUSA? KakoBa
TOJIIMHA  CIUIOIUHOM  OCHOBHOW  JIMHWH,

PEKOMEHOOBAaHHAA CTaHAApPTOM




4. CKoOJIBKO ~ TUIOCKOCTEM
ONPEACIUTH 1O YePTEKY?

MOXHO

50mb. $8

o
~
3aganue 4.
MacmTab ueprexxa 1:1. HammenoBanue
neramn — Marpuiia. Marepuain — craib =

Y8ATOCT 1435-74.

KonTposasnsie Bonpocsi:1.  [IpounTaiite
OCHOBHYI0  HAQJNKCh,  BBIIOJHEHHYIO
BaMHU; Kak HasbiBaercs wuznenue? U3
Kakoro Marepuajga JOJDKHO  OBITh
U3roToBiaeHo  uzgenue? B kakom
MmacmTabe BbIIOJAHEH ueprex? Kakue
rpadpl OCHOBHOM HAJIIMCH HE 3aII0JTHEHBI

u nouemy?

2. Uro Takoe macmTadl M Kak OH
o0o3Hauaercs Ha yepTexe?

3. Kakue rabaputHble  pa3mepbl

JIETaIN MOKHO OIIPEJEIHTh M0 YEPTEKY?
4, CKOJIBKO  INIOCKOCTEH  MOYKHO
ONPEIETUTh N0 YEePTEXKY?

S. Kaknmnu pazMmepaMu
ONPENIETSAI0TCS MPOPE3U Y MATPULIBI?

O80

om0

|, @38

6. Kakue cmnocoObl neneHus OKpy»KHOCTEH
Ha TpH, IIECTh U JBEHAALATh PABHBIX YacTel BbI
3HaeTe?

7. Kakumy nUMHUAMH ONPENENIEHBI LEHTPbI
Tpex okpyxHocTed & 11 Mm?

3aganue 5. Macmrab uyeprexa 1:1.
HanmeHnoBanue  neranu Mydra
nunieas. Marepuan — ctanp 50 TOCT
1050—74.

KonTposasnsie Bonpocsi:1.  [IpounTaiite
OCHOBHYI0 HAJIIMCh. Kak Ha3bIBacTCA
n3nenue? 13 kakoro marepuana JOIHKHO
ObITh W3rOTOBIEHO u3aenue? B kakom
Mmaciitabe BbiosiHeH uepTex? Kakue
rpadpl OCHOBHOM HaJITUCH HE 3aIOJIHEHBI
U nouemy?

2. UTo 3HAYUT «HAYEPTHUThH JIETalb B
M1 : 1»?
3. Kakue rabGaputHele  pa3mepsl

JIETATF MOYKHO OTIPEJIEITUTh 110 YEPTEKY?
4. CKOJBbKO HUIMIIEB Y JETAIN U KAKUMH

@0

pa3MepaMu OHM OIPEEIIECHbI?

S. [Tepeuncnure CIOCOOBI JIeTICHUS
OKPY»KHOCTH Ha IIECTh PaBHBIX YacTen
6. KakoBo Ha3HaueHWe Ha  4YepTekKax

CILTOIIHBIX OCHOBHBIX JIMHUMN?




3amanue 6. Macmtabd ueprexa 2,5:1. @45

HaunmenoBauue peramu — Illaiiba
npenoxpanurenpHas. Marepuan — CtO
'OCT 380—71.
KonTponbHbie BOIPOCHI: 1.
[IpounTaiite OCHOBHYIO el =

HAJUCh, BBINOJHEHHYIO BaMH: Kak
Ha3eIBaeTcs m3genue? M3 kakoro
MarepHaia JIOJKHO OBITh M3TOTOBJICHO
n3aenue? B KaKOM maciradoe

BeimosiHeH  4epTexx? Kakume rpadsr 8 scmynot | 8| E

OCHOBHOI HAJMHCH HE 3alOJHEHbl U

noyemy? YKa3bIBaIOT pa3Mephl Ha yepTexax?

2. Kakue rabapuTHble pasmepsl | 5. Kakumu mnocTpoeHussMu BBl pa3aeiviin
JIeTald  MOXHO  ONPEISIHTh 1O | OKPY>KHOCTh HAa BOCEMb PaBHBIX YacTeil?
yepTexy? 6. Kakpe smmHMM  onpenensoT  LEHTpP
3. CKONBbKO  IIJIOCKOCTEH  JeTalld | OKPYKHOCTHU?

MO>KHO OIMPEAEIUTD 110 YePTEKY?

4, B kakux equHNIIaX U3MEPEHUN

IIpakTuyeckas padora Ned
Tema 4. IIlpoekunoHHOE YepUeHHUe.
IIpoenupoBanue TOYKM.
Heap padorbl: M3yueHue OCHOB HadyepTaTENbHON T'€OMETPUU W MPOEKIHMOHHOTO YepueHUs
(mpoeunpoBaHUE TOUKH).
IlepeyeHnb UCMOJIBL3yeMOro 000pya0BaAHUS
[TpucniocoOnenusi, NPUHAJIEKHOCTY U MaTepualbl: uepTeXKHas J0CKa, 4YepTexHas Oymara,
HaOOp KapaHJallleH, JIACTUK, PeCIINHA, TUHEHKH U TPEYTOJIbHUKHU, TPAHCIIOPTHUD
TeopeTnyeckas 4acThb
N300pakeHre Ha IUIOCKOCTH MpPEIMETa, pPACIOJOKEHHOIO B TPOCTPAHCTBE IEpel] AITOH
IJIOCKOCTBIO, Ha3bIBAETCS MPOEKIMEN ATOro mpeaMera Ha JaHHYIO TUIOCKOCTh. CI0BO MPOEKIUs
— JlaTUHCKOE. B mepeBosie Ha pycCcKHid S3bIK, OHO 03HA4aeT OPOCUTH BIEpE, BAaldb. ITO HA/O
NOHMMATh TakUM 00pa3oM: MpPOEKIHs €CTh H300pakeHHe TMpeaMeTa, OTOPOILIEHHOE Ha
IUIOCKOCTB IIPU NTOMOILY NMPSMBIX JINHUN-TY4Yed. DTH NpsSMbIE-Ty4YH MPOBOIATCS Yepe3 KaxKIyro
XapaKTepHYI0 TOUKY IpeaMeTa 0 MepeceueHus C MIIOCKOCThI0. TOUKM mepeceueHus Jyueil ¢
IUIOCKOCTBIO HA3bIBAIOTCS NPOEKLUUSMU TOYEK IMPEAMETa, a INIOCKOCTh — IIJIOCKOCTBIO
npoekuuid. Ecnu Bce 3TM JIy4yu, Ha3bIBa€MblEe NPOCKTUPYIOIIMMH MPSAMBIMH, MPOBOIATCS M3
onHON Touku O, TO MONyYEHHOE Ha IJIOCKOCTH MPOEKIUH M300pa)keHrne WM MPOEKLUs BCEro
npeaMeta OyeT Ha3bIBaThCS LIEHTPAIbHON MPOEKIUEHN NpeaMeTa.
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Tak; Hanpumep, HeHTpalbHasl MPOEKLUs MOoJy4yaeTcsl TakuM obpasom: u3 Touku O (puc. 4.1),
HA3bIBAEMOW TOYKON cXo0/a JIydei, MBICIEHHO TpOBEIeM psij Iyded uepe3 Bce HauOolee



xapakrepasie Touku B,C,D,E,F,M 1o nepecedenus ¢ mIOCKOCTbIO MPOSKIMi — B TOYKax b, ¢, d,
e, f u m. 3areM 3TU TOYKU COENMHUM MEXKAY COOOW TMHUSMU U MOTYIUM QUTYPY, SBISIOIICECS
LEHTpaJbHOU Mpoekiueil. PaccmatpuBas LeHTpalbHYIO MPOEKIUIO, 3aMETUM, YTO M300pakeHue
€ro TOJIy4aeTCs MUCKaXCHHBIM, pa3Mepbl H300paKeHUs HE COOTBETCTBYIOT JCHCTBUTEIHHBIM
pazmepam. Takoe u300pakeHHE OaeT MPEKpacHOe MpeicTaBlieHue o ¢opMmMe MpeaMera, HO
co3maer OoJbIIMEe HEYJOOCTBA MPH CYXKICHHU O pa3Mepax NpeaMeTa U MPOCTAHOBKE ATHX
pa3mepoB. [loaTomy 1eHTpanbHbIE MPOEKIUU B TEXHUKE MAITMHOCTPOCHUS IPUMEHSIOTCS OUEHb
penko. Haumbosee pacnpoCTpaHEHHBIMH B MAIIMHOCTPOSHUU SIBJISIFOTCSI MPSMOYTOJBHBIC HIIN
OpTOTOHAJIbHBIE MPOEKIUU. Bce MpOou3BOJACTBEHHBIE YEpPTEXKHM OTIENIbHBIX YacTeil (Jeraneii)
MallluH, M3JIeJIUd U Y3JIOB BBINOJHIIOTCA HWMEHHO B MPSMOYTOJBHBIX MPOEKIUAX. 31eCh
MPOSKTUPYIOIIME JIy4d B3auMHOMNapasienabHbl. [Ipeamer pacronaraercst mepel MIOCKOCThIO
MPOSKIMKA TaK, 4TOOBI OOJBIIMHCTBO €r0 JIMHUW WM TUIOCKUX TMOBepxHocTel (puc. 4.2) Obutn
napajulesibHbl 3TOH TIocKocTH. Torjga 3Tu pedpa U rpaHu OyayT U300pakaThCs Ha MJIIOCKOCTH
NpOSKIM B HMCTHHHOM BHJe. Tak Kak Takoe H300pakeHHWE HE OyJeT MOJTHBIM, Ha HEM
OTCYTCTBYET, HAllpuMeEp, TOJIIMHA €ro, TO MPSMOYTOJbHBIE MPOEKIHUU BBIMOIHIIOTCS HE Ha
OJIHOW TUIOCKOCTH MPOEKIINH, a Ha ABYX WJIHM TPEX, B3aUMHO-TIEPIEHINKYISIPHBIX MJIOCKOCTSX.
[To TakoMy uepTeKy MOKHO CBOOOJHO MPEACTaBUTH ceOe GopMy U pazMepbl SIEMEHTOB.

Xon padoTsi:

1. 3amanme 3akiO4aeTCsi B TOM, YTO CTYACHTHI BBIMIOJHSIOT OTACIbHBIC YIPAKHEHHS II0
OCHOBAM HayepTaTeJIbHOW T€OMETPUM W MPOEKIMOHHOI0 uYepueHUs. OTYET O BBINOJHEHHOMU
paboTe CTYACHTHI MPECTABIISIOT B MIMCEMEHHOM BHJIC B pabodeii TeTpay.

3aganue 1. Touka.

A I \C N
v Bap | X Y Z X v z X \ z X 7 Z
10 20 30 0 20 30 25 0 15 20 40 0
30 20 15 20 30 0 0 30 40 40 0 35
15 30 40 30 0 20 30 20 0 0 30 15
40 30 20 0 30 40 20 0 35 15 20 0

35 40 15 40 0 20 0 40 20 40 20 0
20 30 15 30 40 0 15 0 35 0 40 30
35 20 10 0 25 40 10 40 0 25 0 30
30 40 15 35 0 15 0 20 30 35 20 0
45 30 30 15 30 0 15 0 20 0 40 20

>
(=
© o0 N o o b W N

s “ 10 20 40 30 0 40 30 40 30 0 10 0 30
11 15 20 30 25 0 30 0 40 15 25 15 0
12 30 30 40 30 15 0 35 0 25 0 30 20
13 25 30 35 0 25 15 15 40 0 20 0 30
5 g % 14 10 30 40 15 0 30 0 20 10 30 40 0
15 25 20 35 35 40 0 30 0 10 0 40 15
géb— | 16 35 40 20 0 25 30 25 40 0 35 0 10
¥ 17 15 30 15 10 0 40 0 30 15 10 20 0

18 20 10 30 15 20 0 20 0 10 0 25 10

1.ITo 3amanHBIM B TabNWIle KOOpJAWHATAM TIOCTPOUTH HATJISIHOE
uzoopaxenne touek A, B, C u D u smropel 3Tux Touek. s
MOCTPOCHUS KaXJOW TOYKH BBITIOJIHUTH OTICIBHBIA UYEPTEXK PHC.
4.1. Ilpm mnocTpoeHUM HarasiIHOro wu300paxeHuss ocb OY
npoBoautcs u3 Touku O moj yriaom 45° k ropusonTa-m; mo ocu OY
OTKJIAJILIBACTCS MOJIOBHHA 33aJIaHHOTO B TaOIUIE pa3Mepa, IO OCsM




0X, OZ, — narypaibpHas BeJIMYNHA.

[Ipy noCTpO€HHM OPTOTrOHAJIBHBIX MPOEKIUHA TOYEK M OTpe3Ka
IPSMOH 10 33/IaHHBIM KOOPJIMHATAaM yKa3aHHbIE B TAOJIHUIIE pa3Mepsl
OTKJAABIBAIOT MO ocsiM koopauHaT (X, Y u Z) ot touku O B
HaTypaJIbHYIO BEJIMYUHY.

2. OTBETUTH Ha BOIPOCHI:
1. Kak Ha3bpIBalOT NPOEKINH, OTy4YeHHbIE Ha mockocTax V, W, H?
2. Kak pacrionararot npoekiuy Ha yeprexe?
3. Uro 03HaYaeT «IPOCKIIMOHHAS CBA3b)»?

IIpakTuyeckas padora Ned

Tema 4. [IpoekunoHHOE YepUeHHUe.
IIpoennpoBanue oTpe3ka.
Hean padortel: [TocTpoeHHEe OPTOrOHAIBLHOIO YEPTEkKA OTPE3KA.
Ilepeyennb ucnoib3yemMoro 000pyaoBaHus
[TpucnocoOneHus, NPUHAUIEKHOCTH U MaTepHajbl: 4YepTeXHas OCKa, depTexHas Oymara,
HaOOp KapaHJalllel, JIACTUK, PEUCIINHA, TUHEUKU U TPEYTOJIbHUKHU, TPAHCIIOPTHUP
Teopernveckasi 4acThb

1. Tlo 3amanHbiM B TaOu. 4.2 KOOpIWHATAM IMOCTPOUTH HAIVISIIHOE M300paKeHHE OTpe3Ka

npsimoid AB, CD u MN u smitop (puc.4.2).
[Tpu noctpoenuu HarasAHOro uzobpaxenus ocb OY nposoautcs u3 Touku O nox yriaom 45° k
ropusonTany; 1no ocu OY OTKIaabIBaeTCs MOJOBHHA 33JaHHOTO B TaOJMIE pa3Mepa, MO OCSIM
OX, OZ, — mnarypanbpHas Benu4uHa. [Ipy TOCTPOCHMM OPTOTOHAJIBHBIX MPOEKIHMHA TOYEK U
OTpe3Ka MpsIMOM 10 3a/laHHBIM KOOPJIMHATAM yKa3aHHbIE B TAOJUIIE Pa3Mepbl OTKJIAbIBAIOT IO
ocsiM koopauHat (X, Y u Z) ot Touku O B HaTypaJbHYIO BEIHYHHY.
z
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A B C D M N
XY | Z | XY |Z XYy i2 [ X1V |Z XY I Z| X1V |Z

35/40]15 |15[20 |30 0 |20]35]40 /4010 0 120[30]40)20 30

1512035 |30[30]15 2010 [40]40/30|15 30,200 [30]20]45

4012045 |20[40)20 30400 |10]|20]35. 300 [20]30)40]20

501015 [20/30|35 0 |30/20]30]45]10 20|50 |5 [20]40 45

45120 |5 15140 | 25 400 |/10]20]30]40 0 |30]|5 [40]30]|5

304045 [10[40)15 35/20|0 |10]4030 40|10 |25]40|30|25

4013015 |15/30]40 0 [40/15]35]20 40 151400 |[15/40|35

301040 [35[40)20 25|10 |35]40]3020 0 [40|35]40)4035

2014030 140]20]10 40130/ 0 [20]40]35 30/20]20[30 5020

5013025 |15]20]|10 0 /4012540305 25|10 [15]25|55|15
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2.0TBETUTH Ha BOIIPOCHI:




1. Kakoe nzo0pakeHHe Ha YepTeKe MPUHATO 32 UCXOIHOE (OCHOBHOE)? B KakoM MoI0KeHUH
n300pakaloT Ha HeM MpeaMeT?

J1J1s 9ero CIy>KuT «BcrioMoraTenbHast nmpsimasi»? [lox kakum yriiom ee mpoBOIsT?

3. Kak crposT ueprex mpeamera B TpeX MPOEKITHIX

no

IIpakTuyeckas padora Ne6
Tema 4. IIpoekunoOHHOE YepUeHUe

IIpoenupoBanme NJIOCKOCTH.
Heap paGorsi: [locTpoeHne OPTOrOHAIBLHOIO YepTeka IUIOCKOCTH OOLIETro IOJIOKEHUS U
IIEPECEYCHHE NTPSIMOU U IIIIOCKOCTH.
ITepeyennb ucnob3yemMoro o00pyaoBaHus
[TpucnocoOieHus, NpUHAUIEKHOCTH U MaTepHalbl: dYepTeXKHas Jl0cKa, depTexkHas Oymara,
HaOOp KapaHJalllel, JIACTUK, PEUCIINHA, TUHEUKU U TPEYTOJIbHUKHU, TPAHCIIOPTHP
TeopeTnyeckas 4acThb
[TnockocTh M300paxkaeTcsi Ha SMIOPE Pa3IMYHO B 3aBUCHMOCTH OT TOTO, YEM OHa 3aJ/laHa.
[TnockocTh 3amaercs: a) Tpemsl TOUKaMHU, HE JIeXKALUMHM Ha OJHOM NMpsIMOW JMHHUU; B) NPSIMOM
JUHUEN M TOYKOM, JeXaledl BHE 3TOM HpsIMOW; €) ABYMsI MEPECEKAIOIMMUCS MPSIMbIMU
auHUAME; d) ABYMS mapajiesIbHBIMU MPSMBIMHU JIMHUSAMHU. B NPOEKIMOHHOM YepueHMH OYEHb
4yacTO Ha DJHIOpPE IUIOCKOCTh H300pa)kaeTcsi HE NPOU3BOJBHO B3STHIMM Ha HEH JBYyMs
NIEPECEKAIOIIUMHUCS NPSAMBIMHM, a TAaKMMH MPSAMBIMHU, IO KOTOPBIM 3Ta IUIOCKOCTb IEPECEKaeT
wiockocT npoekuuit H, V u W. DT nuHum Ha3biBaroTCs ciielaMy JaHHOM TIOCKOCTH.

£ Tak, Hanpumep, JMHHMS IEpECEUYCHUs
JAHHOM IIIOCKOCTH P ¢ ropusoHTanbHOU
IUIOCKOCThI0  mpoexkuud H  sBiserca
TOPU3OHTAIBHBIM  CIE€OM IUIOCKOCTH P
(puc.4.2). I"'opusoHTaIBHBII cien
IUIOCKOCTH ~ O0O3HA4yaeTcss Ha  DIIope
OJIMHAKOBON OykBOl ¢ 0003HaUYEeHUEM
caMoil TiockocTh ¢ mHjuekcom H, 1. e. PH.
JIunusa mepeceueHus IulockocTH P ¢
(poHTaNbHONM  IJIOCKOCTBIO  MPOEKIHMH
Ha3bIBaeTCsl (POHTAJBHBIM CIIEAOM ATOH
miockoctd M obo3Hayaetcsa Pv. Hakoner,
JUHUSA  IlepecedyeHuss Iulockocth P oc
PO UITHLHOM IUIOCKOCTBIO MPOEKIUH
Ha3bIBaeTCsl MPOQMIBHBIM CIEIOM 3TOH
Puc.4.3 | mnockoctn u o6osmauaercs Pw. Crempl
IIJIOCKOCTH IIEPECEKAOTCS MONAapHO HA OCX
MIPOCKIN.
Touku nepecedeHus CiIe10B IJIOCKOCTH C OCSAMHU MPOEKIMI HAa3bIBAIOTCS TOYKAMH CXOJa CJIEIOB.
Onu obo3Hauvatorcsa 6ykBamu Px, Py u Pz.
Hanmo uMers B BUIy, 4TO JBE U3 TpeX IMPOEKUUN KaXKIOro Clie[la INIOCKOCTH PAaCIOIOKEHBI Ha
COOTBETCTBYIOIIMX OCAX Mpoekuuid. Crenpl IUOockocTH P Ha »smrope pacmnojaratores IO
OTHOLLIEHUIO K OCSAM IIPOEKLUH PAa3IMYHO, U ITO ONPEIENISAEeT IOJOKEHHE CaMOHM ILUIOCKOCTH
MIPOEKIN.
Tak, Hanpumep, ecinu MIOCKOCTh P mmeer ¢poHTanpHbI M npoduibHbll ciaensl Pv u Pw
napajuieapHeiMu ocu XO, TO 3Ta IMJIOCKOCTh SIBJsieTcs Topu3oHTanbHOU. IlomoOHO 3TOMY,
II0CKOCTh P, nMeromas cienpl PH n Pw napamiensabsiMu ocsiM npoexkiuii XO u ZO, Ha3bIBaeTCs
¢dponTanbHOM. A 1uiockocTh P co cnenamu Pv u PH, mapamnensubiMu ocsMu npoekiuii YO u
Z0, Ha3piBaeTcs NpoUILHOM.
Ecnu gponTanbhsiii cnen Pv minockoctu P neprnienaukynsper ocu XO, a TOpU30HTANIBHBINA Clie]
PH HaxyloHEH K HeW Mmoja yriom, TO Takas INIOCKOCTh NEpHeHAMKYyJspHa miuockocty H. Ona




Ha3bIBACTCSI TOPU30HTATBHO-TIPOCKTUPYIOIIECH. AHATOTUYHO, (bpOHTATBHO-TIPOCKTUPYIOIICH
MJIOCKOCTBIO HA3bIBAETCS TUIOCKOCTh, MEPIEHANKYISIPHAS K (PPOHTATHHON MIIOCKOCTH TMPOSKIIUH.
['opu3zoHTaIBHBIN CE 3TOW MIIOCKOCTH NepHneHauKysipeH ocu XO. OpoHTaIbHbBIN Clel 3TOU
MJIOCKOCTH HaKJIOHEH K ocd XO 1Moj] HEKOTOPBIM YTIIOM.

W, HakoHel, NpOQHIbHO-TPOCKTUPYIOLIEH  IMJIOCKOCTHIO  HA3bIBAETCS  ILJIOCKOCTb,
neprneHauKkyispHas K miockoctu W. Cuensl Pv u PH aTo#l utockoctu napauienbHbl ocu XO.
Ecnu Bce tpu cnena Pv, P u Pw miockoctu P Hakiionens! k ocsiM npoekuuii XO, YO u Z0, To
IJI0CKOCTh P HakioHeHa K 1mockoct npoekuui V, H u W nox pasHeIMu yriiamu, OTJIIMYHBIMU
ot 90°. Takas MJIOCKOCTh HAa3bIBACTCS IJIOCKOCTBHIO 00IIero mosoxeHus. Kak pacronoxeHue
CJIEJIOB HA AMIOPE, TaK U HA3BaHHE TIIOCKOCTEH HEOOXOAUMO 3aIIOMHHUTb.

Xoxa padoTbI:

1.3aganue 3akiroyaeTcs B TOM, YTO CTYJIEHTHI BBIOJHSIOT OTIEIbHBIC YIPAXKHEHUS IO
OCHOBaM HA4epTaTEIbHONM TI'€OMETPUU U IMPOEKUHOHHOIO yepueHus. OT4eT O BBIIOJIHEHHOU
paboTe CTYACHTHI MPECTABIISIOT B MUCHEMEHHOM BHJIC B paboueii TeTpay.

3amaunue 1.

o 7
[TocTpouts OpPTOTOHATIbHBIN YepTex f
MJIOCKOCTH OOIIEro TIMOJO0KEHUsI, 3aJaHHON
napajuienorpammom ¢ BepmuHamu D, E, F, e g
G. 3a guaroHane napajieaorpaMmma IpuHsTh
npsmyto DF B BapuanTax 1-3; 5 - 6; npsamyto d’
EF— B Bapuanre 4 n npsmyro DE — 8| | | L0
OCTaJIbHBIX BapUaHTaX. f
[Ipu nocTpoeHnn yepTexa KOOPAUHATHI TPEX g
touek (D, E,F), onpenenstomux miockocTsb,
B3iITh M3 Tabn. 4.8, a BepmuHy G Hailtu
[IOCTPOCHHEM KaK TOYKY, MPHUHAIICIKAIILYIO ¢
3a/1aHHOM IIJIOCKOCTH.
d puc.4.4
N a B . | D E F| &
il v lzlx] v [z] x |[v]lz] & |vle] x [ riz|lx]v]e|x]r|=
il | | !
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3amanne 2.I10CTpOUTh OPTOTOHAIBHBIN YEPTEK P,
IJIOCKOCTH OOIIEro IOJ0KeHus P, 3amaHHOM
ciaegaMu. YTJbl HaKJIOHA CIIENOB TUIOCKOCTH K
ocu OX (o ¥ ) IaHbl JHIIB A TOCTPOCHUS U o
0003HaYaTh WX MPU BHITIOJHCHUH YIPOKHEHHS 0
X

He HyXHO (puc.4.4)Tabn.4.4 [
3amanne 3.Ha  OpTOrOHAIBHOM  YepTexe
NOCTPOUTh  JIMHHIO  TEPECEYCHUs  JBYX
wiockocTet P n Q, 3amanHbIX criegamu (Tadd.
4.4).

JIisT TIpaBWIIBHOTO pa3MEINISHUS dYepTeXka OCh
OX mpoBecTH Ha PAacCTOSHUU A OT BepXHeEil

§
]

]

puc.4.5




paMKH 4YepTeka, a pacCTOSIHUS OT NpaBoOM W | - e — —
JIEBOM JTUHUN paMKH 10 Touek Px n Qx caenath
OJIMHAKOBbIMHU (pHuc. 4.6).

IInockocts P | ITnockocts Q | A
ILnockocth [lnockocth
P Q
o |B a1 [Ps
rpaj

1 [70 40 | 55 |60 | 120 : ’3

2 60 70 65 40 130 ! .

3 | 60 | 60 | 55 |45 130 |

4 |75 40 | 45 |73 125 '

5 | 68. 39 52 76 135

6 |76 50 46 72 120

7 |80 45 45 75 130

8 |48 66 76 40 130 R TR " puc. 4.6

9 |54 58 70 56 125

10 | 42 64 82 47 130

11|74 49 50 70 125

12 | 81 46 45 60 135

13 | 60 65 60 35 135

14 | 48 74 76 46 125

15|73 55 45 60 135

2.0TBETUTH HA BOIIPOCHI:
1. Kak MokeT 3a1aBaThCs IJIOCKOCTh B IPOCTPAHCTBE?
2. Ecnu Bce Tpu cnena Pv, PH u Pw miockoctu P Hakionens! k ocsim npoekuuit XO, YO u
70, TO KaK OHa pacIoyIoKeHa K III0cKocTH npoeknuit V, H u W u xak oHa Ha3bIBaeTcs?

3. Uto Ha3bIBaeTCS MPOEKIUEH peamera?

IIpakTuyeckas padora Ne/
Tema 4. IIpoekunoHHOe YepueHne

Ilepeceuenune npsaMoN ¢ MJIOCKOCTHIO.

Leanb padotei: [locTpoeHre OpPTOroHAIBLHOTO YEpTEXka MepeceueHne IpSIMON U MIIOCKOCTH.
ITepedens ncnob3yemMoro o00pyaoBaHus

[TpucniocoOnenusi, NMpUHAJIEKHOCTH M MaTepHalibl: uYepTeKHas JOoCKa, yepTexHas Oymara,
Ha0op KapaHJalle, TacTHK, peiCIINHA, JIMHEHKN U TPEyTOJIbHUKH, TPAHCIOPTUD
Teopernyeckas 4acThb

3ananue 1.

ITocTponTh TOPU30HTANBHYIO MPOEKIMIO TOYKK K, mpHHamnexamen MmiIoCKOCTH TPEYroJIbHUKA
ABC. Yepes Touky M npoBectu npsimyto MN, napamienbHyio iockocTd TpeyroibHuka ABC
(puc. 4.5). KoopauHaThl BepIIIUH TPEYTOIbHUKA B3SATh U3 Ta0d. 8, KoopauHatel Touek K u M u3
Tabmn.4.5.

Puc. 4.5



Tabn.4.5

Ne 1 2 3 4 5 6 7 8 9
Bapuanta N NIMINIMINIMINIMINIMINIMINIM|N|M
X 70(115|65|30|50|95|75|20|40 80|80 100] 75|20 |65 |30 |60 100
Y —115|—|25|—|50|—|10|—|50| - |15| - |50| - |45| - |10
YA 30(135(30(50({20({40|10| 0 |20(35|25|5.|25|35|15(25|10|10
Ne 10 11 12 13 14 15 16 17 18
Bapuanta) N |[M | N [M | N [ M| N | M|N | M|N|M|N|M|N|M|N|M
X 60|95/40(95/60|20|70|30|55(10|45|25|50|20|75(30{80|15
Y —|45|—|55|—|55|— |40 |—|50|—|25| - |25] - |45| - |30
YA 30 25(50(30(45|35(0|20(15|30| 0 |35 0 |30(10|2540
3ananue 2.
[TocTpouth TOUKy mepecedenus npsmod A B ¢ miockocteto P, 3amannoit cnenamu (Tab6:1.4.6,
puc.4.7)..
Ne Bab TL10cKoCTHI B Bapnante 1-9 Bapnaurs 1018
puanra a ‘pxyzx vz :
rpan R Ry b
i 00| 45 | 307030404510 5 Y
2 1000 45 | 30|60 45 60|40 | 15 20
3 1000 45 | 30|80 45 35 50 | 15 20 i
4 100/ 45 | 30 |45/50 5025 | 15 15 ) &
5 100/ 45 | 3055356510 (0 |10 b X
6 1000 30 | 45704030455 |10 rRlv T IV 0
7 100, 30 | 4560 60 4540 | 20| 15 x—2= N -
8 1000 30 | 4580 3545 50 | 20 15 X
9 1000 30 | 4545505025 | 15 15 \L A
10 10| 30 | 45|55 65 35 100 10 0 LN
1 10| 30 | 45655050 85| 15 15
12 10| 30 | 4530354560 | 20 15
13 10| 30 | 4550604570 | 20 15 h
14 10| 30 | 4540403065510
15 10 | 45| 30|55 3565100 0 | 10 A\
16 10| 45 | 3030 4535 60 | 15 20
17 10| 45 | 30|50 45 60 70 | 15 20 :
18 10 | 45| 30(4030(4065 105 | pyc 4.7
3ananue 4.
[ToctpouTs TOukKy nepecedenus npssmoit AC ¢ mmockocTeio napamuienorpamma DEFG
(s BapuantoB 7, 13 — 16, 18), npsamoit DF ¢ mmockocthto TpeyronpHuka ABC (mns
BapuanToB 1—3, 5, 6, 11 u 17), mpsimoit DF ¢ miiockocteio Tpeyronbanka ABC (1715 BapuaHTOB
8 — 10, 12) u mpsamoit AC ¢ mnockocteio Tpeyronbiuka DEF (mis Bapuanrta 4, Ta6m.8).

OcHOBHBIE IPUHLUIIBI TIOCTPOCHUS U OPOPMIICHHUS YepTekKa CM. Ha puc. 4.7, a, 6.
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Ta61.4.8
2.0TBETUTH Ha BOIIPOCHI:
1. Yro Ha3bIBaThCS LEHTPAIBHOM MPOCKLKEH ITpeameTa?
2. Kaxkoe npoennpoBaHue SBISETCS PACIPOCTPAHEHHBIM B MAIIMHOCTPOCHUH?
3. Kak cTposT uepTex mpenaMera B TpeX MPOSKITHIX

IIpakTyeckoe 3ansaTHe No.§.

Tema 5. AKCOHOMeTpHYECKHE MPOEKINHU
ITocTpoenne akcoOHOMeTPHYECKHX NPOEKIUH AeTATH IIOCKUX (Uryp.

Leapb padoThl: U3yUueHHUE TPOCHUPOBAHUS TUIOCKUX (PUTYP B AKCOHOMETPUUECKHUX MPOCKIIUAX,
PAaCIOJIOKEHHBIX B PA3JIMYHBIX IJIOCKOCTAX MPOEKIUH.

IlepeyeHnb UCMOJIBL3yeMOro 000pya10BaHUS

[Ipucnocobnenus, NpuHAAICKHOCTH U MaTEpHUAJIbl: YEPTEXKHAs 10CKa, YepTeKkHas Oymara,
Ha0Op KapaHJaIleH, JaCTUK, peHCITMHA, TMHEUKU 1
TPEYroJbHUKHU, TPAHCIIOPTHUP, TOTOBAJIBHS.
Teopernveckasi 4acThb

[TocTpoenue n3006pakeHnil MIOCKUX MHOTOYTOJIbHUKOB
CBOJIUTCS K MOCTPOCHHUIO aKCOHOMETPUYECKUX MTPOEKIIUN
UX BEpIIMH, KOTOPBIE COEIUHSAIOT MEX Y COO0M MPsIMBbIMU
IUHUAMH. B BUzie mpuMepa pacCMOTPUM IMOCTPOEHUE
MATUYTOJIbHUKA, N300paKeHHOT o Ha puc. 34.1.

Puc. 34.1

JInauu X, Y npumem 3a koopauHatHble ocu. [IpoBoaum

n3omerpuyeckue ocu Xp v Yp (puc. 34.1). lnsa noctpoenus n3o0paxeHust TOUKH 1 10CTaTouHO
Ha ocu Yp OTIIOKUTH 0Tpe30K Op-1, paBHBIN MO BENMUMHE KOOPAUHATE Y 1. 3aTEM OTKJIAbIBAEM
B Ty %€ CTOpOoHY OT ToUkH Op 0Tpe3ok Op-t, paBHBINH KoOpauHATE Y2, U Yyepe3 TOUKY t TPOBOAUM
npsaMyto ab, napasmienbHyto ocu Xp. Koopaunatel X2 BepiiuH 2 ¥ 5 NATHYTOJIbHUKA OJMHAKOBBI
10 BEJIMYMHE, HO Pa3IMUHBI [10 3HAKaM; IO3TOMY Ha H30METPUUYECKOM H300paKeHUH
OTKJIa/IbIBa€M B 00€ CTOPOHBI OT TOUKH t 0Tpe3KH t-2 = t-5 = Xz. CropoHa 3-4 NATHYTOJIbHUKA
napamensHa ocl X. OTI0OKHUB OT TOUKH 10 ocH Yp 0Tpe3ok q-Op, paBHBINA KoopanHaTe Y3,
POBOJUM MpsIMYIO cd, mapajuieabHylo ocu Xp, M OTKJIAJbIBae€M Ha Hel oTpe3ku q-3 = -4 = Xa.
Coenunus Touku 1, 2, 3,4, 5 npsAMbIMU JINHASIMH, TT0JYy4aeM aKCOHOMETPUYECKYIO ITPOEKIIUIO
MATUYTOJIbHUKA.

[TocTpoeHre akCOHOMETPUYECKUX MPOCKIUN MIIOCKON KPUBOM CBOAUTCSA K TOCTPOCHUIO
IIPOCKIUH Psifia €€ TOYEK U COCIMHEHMIO UX B ONIPEACIIEHHOM ITocieioBarenbHocTi. Ha puc.
34.2 moka3aHO MOCTPOEHUE AJUIUIICA, PACITIOIOKEHHOTO B INIOCKOCTH KOOPAUMHATHBIX oceil X, Y.


http://www.burinfo.ru/dist/psob/ikg/Aster1/ris34_1.htm

Ha snmunice HameyaeM psiji TOYEK M OTIPEAEIsiEM UX MPSIMOYTOJIbHbBIC KOOPAHHATEI X 1 Y.
[IpoBenst akCOHOMETPUUECKUE OCH, OTKJIabIBaeM OT Touku Op BII0JIb 0CH Xp OTPE3KH, PaBHbIE
0 BEJIMYMHE KOOparHaTaM X HaMEYEHHBIX TOYEK, a BJIOJIb OCH Yp - OTPE3KH, PaBHbIC 10
BEJIMYMHE TIOJIOBUHE KOOpauHAT Y (IIOKa3aHO MOCTPOCHHE TOUCK a, b, ¢, d).

Puc. 34.2

Yepes KOHIBI OTPE3KOB NMPOBOUM MPsMEIE, NapaijielbHble ocsiM Xp, Yp; Ha UX MepeceueHun
[0JTy4aeM aKCOHOMETPUUECKHE IPOEKIIUH COOTBETCTBYIOIINX TOYEK, KOTOPbIE COEAUHSIEM
IJIaBHOM JIMHUEH.

IOCTPOEHUE AKCOHOMETPUYECKOM IMMPOEKIIUU OKPYKHOCTH
Kak u3BecTHO, IpSIMOYTOJILHOM MPOEKIUE OKPYKHOCTH, PACTIONOKEHHON B TNIOCKOCTH,
cocrasisitomeit yron V (puc. 34.3) ¢ IiiockocTbio npoekiuil P, sisnsiercs smuric. bonbiias och
ApBp snmunica - npoekius auamerpa AB, napannensHoro miockoctu P. U3 puc. 34.3 oueBuHoO,
4yTO 0Tpe30K ApBp nepnienaukyinspex k npoekuuu CpNp, u manas ocb DpEp amuunca (mpoexuus
nuametpa DE) cosnaaet ¢ npsimoit CpNp.

Puc. 34.3



http://www.burinfo.ru/dist/psob/ikg/Aster1/ris34_2.htm
http://www.burinfo.ru/dist/psob/ikg/Aster1/ris34_3.htm

[Tpu mocTpoeHNH aKCOHOMETPUUECKHUX MPOEKIUN 4aCTO MPUXOIUTCS CTPOUTH U300paKEHHUSI
OKPYHOCTEH, PaCIIOI0KEHHBIX B KOOPAUHATHBIX TNIOCKOCTAX XY, XZ, YZ uiu B IIIOCKOCTSIX,
UM TapajielbHbIX. B 3TOM ciiyyae HOpMalIIMU K IJIOCKOCTU OKPYKHOCTEH SIBIISIFOTCS
COOTBETCTBEHHO ocH Z, Y, X. CienoBaTebHO, HAMPABJICHHSI OOJIBITUX OCEH AJUTUIICOB,
M300paxkaroInX MPOEKIUU OKPYKHOCTEH, BCera MepreHAUKYIISIPHBI COOTBETCTBEHHO OCSAM Zp,
Yp, Xp (puc. 34.4), a masible OCH COBIIAJAIOT 10 HAIIPABJICHUIO € ATUMHU ocsiM. bosbiine ocu
COOTBETCTBYIOT T€M JHaMeTpaM H300pakaeMbIX OKPYKHOCTEH, KOTOPbIE MapalieabHbI
KapTUHHOM TuI0CKOCTH. Eciin akcoHoMeTpruyeckoe H300paKeHHe BBIMOIHACTCS C COKPALICHHEM
0 HarpaBieHusaM oceit Xp, Yp, Zp, T 6ombime ocu uumncoB 1, 2, 3 (puc. 34.4) paBHbI
nrametpy d n300paxkaeMbIX OKpYy>KHOCTEH. B n3omMeTprueckoi MpoeKIK MaJlble OCH HJUIUIICOB
paBHubl 0,58d. B tuMeTpudeckoi mpoekiuu Mabie ocu duuncoB 1, 3 (puc.34.4) pasubl d/3, a
Mastast och 3Juturica 2 pasHa 0,88d.

V3oMeTpuieckas npoexLms poHTankHana AUMeTpUA

AB=1,06d ; AB=1,06d
CD=0,95d y ¢ CB=0,35d

A=1.22d- Gonwutas ocy osara Bonwutas ocv osana 6cezoa nepnenouxynapra moi
IKC ipiUeckon oci, Pas HE NPUHAONENUM
HAOCKOCHIL OKPYHCHOCHIIL.

CD=0,7d- manaz ocv osana

d- ouaMemp OKpYHCHOHOCHI
Puc. 34.4 R

Ecnu nzomeTrpuueckas mpoeKIus CTPOUTCs 0€3 COKpalleHus o KOOp- AMHATHBIM OCSIM, TO
OoJIbIIIe OCH JUTUIICOB paBHbI 1,22d, a Mamnbie ocu auuricoB 1,3 pasubl 0,35d, och smtumca 2
pasna 0,95d.

JTUATPAMMA YMHOXEHUWS PABSMEPOB HA KOO®OUIIMEHTBI UCKAKEHUSA

3agaua yMHOXKEHHSI BEJIMUUHBI JIMHEHHBIX pa3MepoB (1) Ha koaddunments 1,22, 1,06 u T.1.
3HAYUTEIHHO YIPOIIAETCS, €CIIM IPUMEHUTh BMECTO apH(PMETHIECKHX MTOICYETOB rpaduyeckue
MOCTPOCHMS C TIOMOLIBIO TuarpaMmsl (puc. 34.6).

Puc. 34.6

IIpoBens nBe B3aMMHO MEPIEHAUKYIISIPHBIE TPSMBIE

T8, AB u AC, Ha o1HOM U3 HUX, HanlpuMmep Ha AB, ot
g[S TOoukHd A oTknansiBaroT 100 mM. 3atem Ha AC ot Toi
s ke ToukH A oTknaaeiBarot 35, 50, 70, 95, 106, 122
S MM. [TosrydeHHbIE TOUKH COETUHSIOT ¢ TOUKoM O.

Ecnu ot Touku O 10 TOpU30HTAIM OTIOKHUTH pa3mep |,
TO B3STHIC 1O BepTUKaAIU 0Tpe3ku Da, Db, ..., Df
paBHbI cooTBeTcTBeHHO 0,351; 0,515 ...; 1,22 1.

Ha HakJIOHHBIX JTHHHSX JHArPaMMbl HAHOCST
3Ha4YeHUS KO3(PHUIIMEHTOB, KOTOPBIM 3TH JIMHUU COOTBETCTBYIOT. MCIOIb30BaHHUE TUATPAMMBbI
3HAYHUTEIBHO YIPOIIACTCS, €CIU €€ BBITOJHUTHh Ha MHJUTMMETPOBOM Oymare.
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Puc.5.2

N3omeTpryeckyto MPOEKIHUIO KaKOW-TMOO IUIOCKON (UTYpHI : TpEYyrojibHUKA (HAmpumep,
PaBHOCTOPOHHETO TPEyrojibHHKa, KaKk T[OKa3aHO Ha pHc. 5.2), HSATUYTOJBHUKA,
HIECTUYTOJIbHUKA U JP., MOKHO TIOCTPOUTH MO TOYKaM — BepIIMHAM (T. €. MOCTPOEHUEM

M30METPUYECKUX TMPOEKIMi BepiinH). Ha depTekax dyaile BCTpeHarOTCs IUIOCKHE (GUTYPBHI
pacrnojiokeHHble WK Ha mockoctu npoekuuit H, V u W, unu Ha miiockocTsx, napamieabHbIX
uM. B 3TOM cirydae moctpoeHne n3oMeTpuu GUrypbl HECKOJIBKO YMPOIIAETCs, TaK KaK OJHA W3
KOOpJMHAT BCeX BepLIMH (urypel OyJeT oauHaKoBa (paBHa HYJIO WIM  Kakol-1nbo
MOCTOSIHHOM BennuuHe). Tak, y paBHOocTopoHHEro TpeyroibHuka A1BI1CI pacnonoxeHHOro B
IUIOCKOCTH, mapaymenbHoit  miockoctd W (mmockoctu ZOY) ¢ OCHOBaHWEM, JIeXKallUM Ha
wiockocTd H, koopauuaTtel X BceX BEPIIUMH OJIMHAKOBBI, 2 KOOPAUHATHI Z BEPIIMH OCHOBAaHUS
paBubl Hymo. Eciu ocu xoopamaar XO, YO, ZO mpoxomsaT depe3 TOUYKY MEepecedeHUs OCei
CUMMETpUH (Urypbl (HampuMep, HPaBUIBHOTO 3AIITPUXOBAHHOTO UIECTUYTOJbHHMKA), TO
koopauHatsl X, Y uian Z BepliuH, OyayT Bce OJUHAKOBBI, a KoopauHaTel ZX, Y UX — MOMapHO
paBHbl. Purypa, pacrnonoxeHHas Ha KakKOH-TMOO TIUIOCKOCTM  NPOEKIMH (Harmpumep,
MATUYTOJILHUK Ha IUI0CKOCTH H), CTpoUTCS B U30METpUHM 110 BEPIIMHAM, KaXK1asi U3 BEPIIMH—IIO
nBym koopauHaraMm X W Y. Tak, Hanpumep, BeplmIMHa A 3TOro NATHYTOJBHUKA CTPOUTCS
ciaenytomum obpazoM. Ot Touku O mo HampasieHnio ocd XO OTKIAIbIBACTCSI KOOpAWHATA
XA. U3 koHna orpeska Qa1 OTKIaAbIBacTCA MO HANPABICHUIO, apauieabHOMy ocu Y O, BTOpas
koopanHata Y A. Ha KoHIe ee momyyaeM HCKOMYI0 HM30METPUYECKYIO MPOEKLHUIO TOUKHA A.
OKpy’KHOCTH, PACIIOJIOKEHHBIE B IIJIOCKOCTAX, NapaJuIeIbHBIX IUIOCKOCTAM npoekuuid H, V, W,
M300pa)xkatoTCsi B AaKCOHOMETPUYECKHX IMPOEKIMSIX B BUAE d3UIMIICOB. Bo Bcex ciydasx
n300pakeHUsl OKpY)KHOCTEHl B BHAE DJUIMIICA Malas OCh DJJUIMICAa JOJDKHA  OBITh
NEepIEeHIUKYIIpHA 001b1110H ocu. Ecinu OKpy)XHOCTh pAacroyio)keHa B IUIOCKOCTH,
napauiebHON MI0cKocT! H, To 35uince qomkeH UMeTh: 601bIIy0 ocb AB — ropusoHTanbHyto,
Manyr ocb CD — BeptukansHyto (puc. 5.3, 3, ). Ecniu oKpyXKHOCTh pacmosiokeHa B TIOCKOCTH,
napauienbHol miockoctu V (puc, 5.3, 3, 1), To 00JbIIas OCh 3JUIMIICA TOJKHA OBITH TPOBEICHA
non yraoM 90° k ocu YO. Ecaum okpyXHOCTh pacIiojiokeHa B INIOCKOCTH, MapaJulebHOM
wiockocT W (puc. 5.3, 3), To Oounblas och dJUIUICca pacnonaraetcs moa yriom 90° k ocu XO.
Ecnu cuntath, 4TO OKPY>KHOCTH BIIMCAHBI B KBaJIpaThl, @ HN30METPUUYECKUE MTPOEKIIMH KBAJPaTOB
SBIISIOTCSL poMOaMH, TO OOJIBIINE OCH BCEX YKa3aHHBIX TPEX AJUIMIICOB OyIyT HaIpaBieHBI MO
00JBIINM JUAroHasIM 3TUX poMOoB (puc. 5.3,3). Ilpu mocTpoeHNN U30METPUIECKON MPOSKIIUU
npeamera 6e3 cokpaiieHus 1no ocsim X, Y, Z JuiMHa 00bII0N ocH 3urnca 6epetcs paBHo# 1,22
auameTpa u3o0paxkaeMoil okpykHocTH (puc. 5.3, r, x). Jnuna manoit ocu smimnca pasHa 0,7
3TOrO Auamerpa (puc. 5.3, T u 1).



=
L

N

8

)
;lk

§
Al

: \
??VIIIIII"

-«

4 N

ej rj

v Puc.5.3

[TocTpoenue oBana 1o GOJBIION W MaJloW €ro ocsiM MPOU3BOAAT TakMM oOpa3oM (puc. 5.3, r):
1)ripoBOAAT ABE OCH — TOPU3OHTAIBHYIO M BEPTUKAIbHYIO U JBe m3oMeTpuueckue ocu OX u
OY; 2)uz touku O mo ocsaim OX u OY OTKIAABIBAIOT OTPE3KH, PaBHbIE PAANYCy TaHHOU
OKPYXHOCTH; 3)uepe3 KOHIIbI ITUX OTPE3KOB IMPOBOJAT MpsiMble, napasuienabHble ocsiM OX u OY,
JI0 B3aUMHOTO mepecedenusi; 4)u3 nentpoB O1 u Oz paauycamu, paBHbIMH R, MpoBOAAT ayrH
OKPY’>KHOCTEH OBaJia, MPOXOIAIINE KacaTeIbHO cTopoHaM pomOa; 5)u3 Touku O paguycom OC,
paBHBIM IIOJIOBUHE JJIMHBI MajJoOWd OCH OBaja, IPOBOJAT Jyry OKpPYKHOCTH. B TOuke
nepecedeHust 3Toil yru ¢ Oosblo OChlo oBasia moiyyaroT HeHTpbl O3 u Os4 xyr manoro
panuyca Riosam; 6)coenuusioT npsMbiMH TOYKH O3 1 O4 ¢ Toukamu O1 u O2; MONTy4ar0T TOUKH
COMPSKEHUM yT oBaja — TOYKKM M ¥ My; 7)u3 nentpoB Oz u O4 MpoBOJAT AyrH paauycamu Ri
, paBHBIMH  paccTosHUI0O O3M.YOpOUIEHHBI  METOJ IOCTPOEHHS OBAJIOB B HM30METPUU
MIpe/CTaBJICH Ha puc. 5.3, a, 0, B.1.IIpoBOAsST BepTUKAIbHYIO 1 TOPU3OHTAIBHYIO OCH. TOYKH UX
nepecedeHuss O.2.13 stoil Toukm O DOPOBOAAT [1BE BCIIOMOTaTENIbHBIE KOHLEHTPUUYHBIE
OKPYXHOCTU paJlycaMH, paBHbIMU IOJOBHHE JUIMHBI OoJbIioN M Manoi oceil.3.Touku O1
COEJIUHSIOT IPSIMBIMU C TOYKaMH II.

4.113 Touek N, KaKk U3 [EHTPOB, paAnycamMu, paBHBIMU Dn, MPOBOJAT IyTW OKPY>KHOCTH.

5.01Tu nyru compsraroT gyramu paanycos r, paBHeIx Olm, npoBeneHHbIX u3 nenrtpa Ol. Puc.
5.3, B, K, U WIIIOCTPUPYET MOCTPOCHUE OBAJIOB y IWJIMHIPOB M 3arOTOBKH- IIECTUTPAaHHON
raiiku (puc.5.3, a). Ha puc. 5.3, 0, e, K TOKa3aHO NMOCTPOECHUE OBAIOB Yy MOJOW JeTanu —
CTaKkaHa M BBIIIOJIHEHBI pa3pe3bl CTaKkaHa CO IITPUXOBKOM. BHU3Y mokazaHa moinas Aeranb —
Kopryc (puc. 5.3, ;1) ¢ pa3pe3oM, BBIIOJHEHHBIM M0 ociM oTBepcTuil. [Ipu mocTpoeHusx yactu
AITUIICA WM OBaJa, NMPU BBHIYEPUYMBAHUM B AKCOHOMETPUYECKUX MPOEKUMSIX MOJeNed WU
nerajgeil HeoOXOJUMO TPeBAPUTEIBHO BBIMOJIHUTH MTOCTPOEHHE IIEJIOr0 3JUTUIca (oBasia), Kak
MOKa3aHo Ha puc. 5.3

Xox paboTsr:
[Tpu BbIMOTHEHUM 3amaHuil 1-3 pekoMeHAyeTcsl MOCTPOUTh HM300paKEHHUsS IJIOCKUX (QUTYyp B
HATypaJbHYIO BEJIMYUHY O pa3MepaM, yKa3aHHbIM B TaO1. 5.1-5.3. 3areM HY>KHO YCTaHOBHTH



B3aMMOCBS3b 3TOTO M300paKEHUS M aKCOHOMETPUUECKHUX OCEH, T. €. «IIPUBA3aTh» U300pakeHue
IUIOCKOW (PUTYPBI K aKCOHOMETpHUUYEeCKHM ocsiM X, Y U Z. DTa «IpuBsI3Kay MoKa3zaHa Ha puc. 5.7,
5.8 u 5.9. OHa MO3BOJUT NPABWJIBHO BECTH IOCTPOCHUE IUIOCKOW (HUrypsl B BHIOpaHHOMN
wiockoctd (V, H nimn W). B opTOroHampHBIX MPOEKIUSAX TPU OJWHAKOBBIE TUIOCKUE (DUTYPHI
n300pakeHbl OJHON Mpoekiueil kaxaas. OHU pacronaralTcs B TpeX IIOCKOCTAX MPOEKIU Ha
OJIMHAKOBBIX PACCTOSIHUSAX OT OCEHl mpoekiuii (puc. 5.4).

Puc.5.4. [Ipumep BoIMOTHEHUS 3a1aHUS

3aganue 1.

[TocTpouTh TPEYroibHUK B M30METPUU U AUMETPUHM B IUIOCKOCTAX mnpoekuuit V, H, W mo
pa3Mepam, ykazaHHbIM B Ta0m. 5.1 (puc. . 5.7).
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3aganue 2.

[TocTpouTh MIECTHUYTONBHUK B U30METPUU U JTUMETPHUM B IUIOCKOCTSX mpoekuuit V, H, W o
pa3Mepam, yKa3aHHbIM B Ta01. 5.2(puc. 5.8).
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3aganue 3.

[TocTpouTh YETHIPEXYTrONIBHUK B U30METPUU U JTUMETPHUM B IUIOcKocTAX mpoekuuit V, H, W no
pa3mepam, yKkazaHHbIM B Ta0i1. 5.3 (puc. 5.9)
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3ananue 4.

[TocTtpouts okpyx)HOCTh ©50 B m3oMeTpuu U aAuMeTpur. KoopawHATHI IEHTpa OKPYKHOCTH
B35Th MpPOU3BOJIBHO. [Ipu BBHINOJHEHUHM YHPaKHEHWM CIEAyeT MOMHUTb, YTO HaIpaBliEHUE
MaJioll OCH D3JUIMIICA, W300pa)KaloLIero OKPYKHOCTh, BCEr/la COBIAAAET C HAMpaBICHUEM OCHU
KOOpJMHAT, MEPHEeHIUKYISIPHON TIIOCKOCTH, B KOTOPOH IJIeXKHUT m300pakaeMasi OKPYKHOCTb.
bonbias ock NpoBOAUTCS NEPHIEHANKYIISIPHO HAITPABICHUIO MAJION OCH AJIUIICA.
OTBeTHTH HA BONPOCHI:

1. Kakumu ¢urypamu wu3o0paxaroTcss BO (GPOHTATBHOW JAUMETPUYECKON TMPOESKIIUU

OKPYXHOCTH, PacIOJIOKEHHbIE Ha TUIOCKOCTSIX, NEPIEHINKYISIPHBIX OCAM X U 1.



2. Hckaxaercs a1 BO (PpOHTAIBHOW IUMETPHUYECKOW TMPOEKIMH OKPYKHOCTh, €CIIH €€
IJIOCKOCTh MEPIEHANKYJIISIPHA OCH )7

3. Ilpu uzoOpakeHUU Kakux jAerajeil ynoOHO MPUMEHSTh (POHTAIbHYIO AUMETPHUECKYIO
IIPOEKLHIO?

4. Kakumu ¢urypamu wu300pakaloTcs B H30METPUYECKOM MPOEKLUUU OKPYKHOCTH,
pacIoyioKeHHbIE Ha TUIOCKOCTSX, NEPIECHANKYISAPHBIX OCSIM X, ¥, Z?

5. Kakumu ¢urypamu Ha mpakTuKe 3aMEHSIOT JJUIUICHI, M300paxkaroliue OKPYKHOCTH B
M30METPUYECKON NMPOEKIUU?

6. U3 xakux 31eMEHTOB COCTOUT OBaj?

7. Uemy paBHBI JHAMETPBI OKPYKHOCTEH, H300paKEHHBIX OBaJIaMU, BIIMCAHHBIMH B POMOBI,

€CJIM CTOPOHBI ATUX pOoMOOB paBHbI 40 MM?

Kakwue npoekin Ha3pIBalOT akcoHOMeTpruecKkumMu? HazoBute ux BUbI.

UYrto Ha3pBarOT KOAhGHUIHEHTOM (ITOKa3aTEIEeM) UCKaKCHUS ?

10. VxaxuTe K03 (HUIMEHTHI UCKAKEHUS 110 HAIPABICHUSIM OCEH B MPSIMOYTOJIBHOM
U30METPUH, B TUMETPHH.

11. VxaxxuTe HaNpaBICHHUS U BETMYUHBI OCEH DIJUIUIICOB KaK H30METPUIECKUX u
JTUMETPUYECKUX MPOEKIINI OKPY>KHOCTEH, BIUCAHHBIX B KBAAPATHI rpaneit  KkyoOa,
pedpa KOTOpOro napajiesibHbl KOOPAUHATHBIM OCSIM.

© ®

MPAKTHYECKAS PABOTA Ne9

Tema 5. AkcoHOMeTpHYeCKHEe POEKIUH.

AKCOHOMeTpHYeCKHe MPOEeKIUN TPeXMEPHBIX TeJl.

Henan padortel: M3ydyeHne npoenupoBaHus TPEXMEPHBIX TEJI B aKCOHOMETPUYECKUX ITPOEKIIUAX.
Ilepedennb ucnoib3yemMoro o00pyaoBaHus

[TpucnocoOneHus, NpUHAUIEAKHOCTH U MaTepHajbl: YepTexKHast JOCKa, YepTexHas Oymara,
HaOOp KapaHJallel, JIaCTUK, PEHCIINHA, TMHEUKU U TPEYrOJIbHUKHU, TPAHCIIOPTUD, TOTOBAJIbHS.
Teopernveckasi 4acThb

[TocTpoenue npoekinii MHOTOTPaHHUKOB CBOJUTCS K MIOCTPOCHUIO UX BepIIuH U pedep. Jms
IpU3MbI y00HEe HAYMHATH C TOCTPOEHUS BEPIIMH MOJTHOCTHIO BUIUMOro ocHoBaHus. Ha puc.
35.1 noka3aHa 1IeCTUYTOJIbHAS IPU3Ma, BHICOTA KOTOPOM COBIAAAET C OChIO Z, a BEpXHEe
OCHOBaHUE PaCIOJIOKEHO B INIOCKOCTH ocell X n Y. M3oMeTprueckas MpoeKLys 3TOro
OCHOBaHUS CTPOUTCS TOYHO TaK K€, KaK MPOEKIHs MATUYroibHUKa Ha puc. 34.1. Xox
IIOCTPOEHHUS sACEH U3 puc. 35.1.

Puc. 35.1
Tak kax ; JUIMHA BCEX
OOKOBBIX pebdep npu3Mbl

paBHa BBICOTC ITPU3MBbI h, TO AJId IMMOCTPOCHUA HUKHETO OCHOBAHUA U3 BEPIINH BEPXHETO
OCHOBAHMA IMPOBEACHEI ITPAMBIC, ITAPAJIJICIBHBIC OCHU Zp, M Ha HUX OTJIOKCHEI OTPE3KHU, PABHBIC h.


http://www.burinfo.ru/dist/psob/ikg/Aster1/ris35_1.htm

KOHIIBI OTPE3KOB COEMHEHBI IPSAMBIMH JTUHUSAMH.

[TocTpoeHre akCOHOMETPHUECKOM MPOESKITNH MUPaMUbI, H300pakeHHOU Ha puc. 35.1, cienyer

HA4aTh C IIOCTPOEHUSI OCHOBAHU, a 3aTeM U3 TOUYKU Op OTIIOKUTH HA OCU Zp BBICOTY IIMPAMUIBI

Y TIOJIyYEHHYIO BEPUIMHY IUPAMUJIBI Sp COEAUHUTH C BEPIIMHAMU OCHOBAHUS.

Xoxa padoTbI:

1. Tlosnb3ysich JaHHBIMU COOTBETCTBYIOILEIO BapHaHTa 3a/laHus 10 PUCYHKY, [IOCTPOUTh
aKCOHOMeTpHuecKyto npoekuuto. Ha nucte 6ymaru popmata A3 BbIUEPTUTH paMKy U
OCHOBHYIO Ha/INKUCh. BHUMATEIbHO U3yUNTh 3aJJaHHbIE IPOEKIIUU U IIOCTPOUTH
aKCOHOMETpHUECKYI0 Ipoekiuo. Onpenenute MaciuTad n300pakeHHi, rpaHULbI
pacroyiokeHus Bcex (puryp Ha uepTexe.

2. OTBEeTUTbH Ha BOIIPOCHI.

1. Kak pacnonararot ocu (ppOHTaIBHON JUMETPUYECKON U N30METPHUECKON MPOSKIUHi?
Kak ux crposar?

2. Kakme pasmepsl OTKJIAIBIBAIOT BAONb OCE (POHTAIBHOW JUMETPUYECKOH U
HM30METPUUYECKON MPOCKIUNA U MapaJlJIEIbHO UM?

3. Brmomp kakoil aKCOHOMETPHUYECKOW OCH OTKJIAIBIBAIOT pa3Mep YXOMSALIMX BHAJb
pebep npeamera?

4. HazoBute oOmme OdTambl TOCTPOCHUS s (POHTAIBHONH JUMETPUYECKON U
HM30METPUUYECKON MPOCKIUM.

3aganue.
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IIpakTnyeckoe 3ansaTue Nel0
Tema 6. Buabl nzo0paxkeHui.
Bbino/iHeHHe KOMILJIEKCHOTO YepTesKa



Hesan padoThl: U3yUeHHE IPOCLUPOBAHMS IIPEIMETA B IPSIMOYTOJIBHBIX MPOEKLIUAX.

ITepeyennb ncnoib3yemMoro 000pyaoBaHus

[TpucnocoOneHus, NPUHAUIEAKHOCTH U MaTepUaibl: YepTeXHas J0CKa, YepTexHas Oymara,
HaOOp KapaHJalleH, JIaCTUK, PeUCIINHA, TUHENKU U TPEYTOJbHUKU, TPAHCIIOPTUP, TOTOBAJIbHS.
TeopeTnyeckas 4acThb

[TocTpoeHne TpeTbell NMPOEKUMH T'€OMETPUYECKOrO Tejla MO JBYM JaHHBIM, Oa3upyeTcs Ha
3HAaHUM OCHOB HauepTaTeIbHON reOMETPHUH.

I[To T'OCT 2.305—68 wu30o0paxkeHHUs MPEAMETOB JOJDKHBI BBIIOJIHATHCS 110 METOAY
OpSAMOYIOJIbHOTO mpoeuupoBanus. [lpu mnpoenupoBaHMuM npeaMera Ha TpU  B3aUMHO
NEePIEHANKYIAPHBIE IJIOCKOCTH Hpoekiuu  (ppoHTadbHYO- V, TOpu3oHTanpHy0o —H,
npopmwibHyo - W), (QpoHTaibHAas NPOEKIMs €ro IOJIydyaeTcs C IOMOUIbIO IapauleibHbIX
IPOELUPYIOLIUX JIydyel, IPOXOSAIINX Yepe3 ONPEACIICHHbIE TOYKU MPEAMETa U HAIPaBJIEHHBIX
HNEPHEHIUKYJIAPHO IIOCKOCTH V. lOpu3oHTanbHas MNpPOEKUUs — C IOMOLIbIO JIy4el,
NEepIEHANKYIAPHBIX IIockocTd H, a mnpodunbHas mpoekmuss - C IMOMOIIBIO  JIydeid,
HNepHeHAuKYJIApHbIX Iutockoct W. Ilpeamer mnpu 3ToM pacnojaraercs MEXAy IJ1a30M
HaAOJII0/1aTeNIsl U COOTBETCTBYIOLIEH IIJIOCKOCTBIO MpoeKuil. YepTex moiyyaercst B pe3yJibTaTe
COBMEIIECHUSI TpeX IUIOCKOCTeH mpoekuuid B oaHy. llpoennpoBanue Kakoi-muM00 TOYKH,
IpUHAJJIeKAIIEH MpeaMETy, OCYIECTBISIETCS C MOMOIIBIO JIMHUI CBSI3U, NEPHEHAUKYIISPHBIX
COOTBETCTBYIOIIUM OCSIM, BOKPYT' KOTOPBIX IMPOXOJAWJIO BpAIllEHUE IUIOCKOCTEH MPOEKIUH IpU
UX COBMEIICHUHU B OJIHY INIOCKOCTb.
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Pucynoxk 5.1.a) 0)
IIpeameT MOMEIEHHBIN B TPEXTPAHHBINA yTOJI. KommuiekcHelil uepTex

KommnekcHpiM  uepteskom (PucyHok 5.1, 6) Ha3bBalOT H300pakeHUs MpeaMmera Ha
COBMEIMICHHBIX TUIOCKOCTSIX MpoeKuui. IIpm 3TOM ropu3oHTanbHAs MPOEKIUs (BHI CBEPXY)
pacrionaraeTcst noJ (ppoHTaIbHOMN, a poduiIbHas (BU ClieBa) — cIipaBa OT (PPOHTAIBHON U Ha
OJTHOM ypOBHE ¢ Heil. HapymaTs 3T0 MpaBmito pactoaoKeHus POESKINI Helb3s.

@poHTaNbHYIO NMPOEKLHUIO0 Ha3blBAlOT BUAOM CIIEPEIH, WIM TJIaBHBIM BHJIOM. [ J1aBHBIM BuI,
MOJTy4aeMblii Ha (POHTAIHHON TUIOCKOCTH MPOEKIUH, SBISETCS WCXOAHBIM, OH JIOJDKEH J1aBaTh
HauOoJiee TMOJHOE MpeJcTaBiIeHHe O (GopMme H pa3zmepax mnpeamera. OcTalbHble MPOEKIUU
pacnoaraioTcsl B 3aBUCHMOCTH OT TJIABHOTO BHJA. Takoe pacnosio)keHHe MPOEKINil Ha3bIBAIOT
NPOCKIIMOHHON CBs3bl0. lIpoekinMnoHHas CBsA3b MOKa3zaHa Ha puc. 5.1, 6 U 6 TOHKUMH
CIUTOITHBIMU JIMHUSIMH, KOTOPHIE HA3bIBAIOTCS JIMHUSMH CBSI3H.

[Ipu mpoBeneHUM JIMHUM CBS3U MEXAYy TOPU3OHTAIBHOW M MPOGWILHONW MPOEKIMIMU YAOOHO
MOJI30BaTbCA BCIIOMOTATENIBHON MPSIMOM, KOTOPYO IPOBOIAT HOJA yriaoMm 45° mpuMepHO Ha
YpOBHE BHJIa CBEpPXY, IIpaBee ero (puc. 5.2, 6). JIunuM cBsI3u, UIYyIIHE OT BUAA CBEPXY, TOBOISAT
JI0 BCTIOMOTATeIbHON MpsiMOi. M3 TOYek mepecedeHusi ¢ HeF BOCCTaBISIIOT IMEPIIEHIUKYIISPHI
JUIs IOCTPOCHUS BUA CIIEBA.

OpOHTAIIBHYI0 MPOEKLHI0O TOYKHM O00O03HAualoT CTPOYHOH OYKBOW €O IUTPUXOM a’,
TOPU30HTANIBHYIO - 0€3 mTpHXa a, NpopUIbHYIO - ¢ AByMs mTpuxamu a” (puc. 5.2, 6).



YroObl COKpAaTUTh YHUCIO U300paKEHUH, JOITyCKAeTCsl Ha BUIAaX MOKa3blBaTh HEBUIUMBIE YaCTU
MOBEPXHOCTHU IIPEIMETA IITPUXOBBIMU JTUHHUSIMH.

Tax cTposAT uepTeKU B IPAMOYIOJIbHBIX IPOEKIHSIX.

OnHako Hac MHTEpECYeT HE TOJBbKO IOCTPOCHUE 4YEpTeXEeH, HO M MX YTEHHUE, T. €. IpOoLecc
IPEeJCTaBICHNs IPOCTPAHCTBEHHON (POPMBI IPEAMETA 10 €r0 INIOCKUM U300pakeHUsIM.

Jist TOoro 4To0BI MPOYUTATH YEPTEK, HYXKHO MPEJICTABUTH cede, MoUYeMy MOIy4YUIOCh Ha HEM TO
WIA UHOE U300paxkeHue, T. €. MoAyMaTh, KaKoe TeJIO0 MOIJIO AaTh Takyrw mpoekuuto. [Ipu stom
HENIb3sl PAacCMaTpUBaTh MPOCKIUH OTIACIBHO OAHY OT Jpyroi. HeoOXoaumo MBICICHHO
00BEIMHUTD IPEJCTABICHUS O BCEX ITPOEKIUAX, IaHHBIX HA YepTEexKeE.

Xon paboTsi:

1. Tlonp3ysick JAHHBIMH COOTBETCTBYIOLIETO BAPUAHTA 3a/1aHUS 110 PUCYHKY, IOCTPOUTD
TpU pOEKINH (KOMILJICKCHBIHN uepTex), Ha nmucte 6ymaru ¢opmara A3 BEIUEPTUTH
paMKy ¥ OCHOBHYIO HaJIUCh. BHUMaTEIbHO N3y4NTh 3a/laHHbIE IPOEKIIUKA U TIOCTPOUTH
TpeThio. Onpenenure MacmTad H300pakeHUH, TPaHUIIBI PACTIONIOXKEHHUS BCeX GPUTyp Ha
YyepTexe.

2. OTBeTUTH Ha BOIPOCHI.
1. Uto Ha3bIBaIOT KOMIUIEKCHBIM Y€PTEKOM?
2. JIns 9ero CIyHT «BCrioMorarenbHas npsimasi»? [lo kakum yriioMm ee mpoBoasT?
3. Kak cTposT 4epTex npeaMera B TpeX MPOSKIusix?
IIpumep BbINOJIHEHNUS 3aJaHNS.
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Tema 6. Buabl uzo0pakeHuii.

HaxoxieHne npoeKkuuu TOYKH, JIe:Kalleid HA MOBEPXHOCTH MpeaMeTa.

Hean padoTtel: M3ydyeHne npoeupoBaHusl T€OMETPUUYECKUX TeJl B IPSMOYTOJIbHBIX IPOEKIUAX
Y HAXOXKJEHUE MTPOEKIIUU TOUKH, JIe)kKAIIeH HAa OBEPXHOCTHU MpEeAMETA.

IlepedyeHb UCIOJIB3YeMOro 000Py10BaAHUS

[IpucnocoOneHusi, TpUHAAICKHOCTH U MaTEpHaNbl: YEpPTEeXKHAs JOCKa, YepTexHas Oymara,
Ha0Op KapaHJalleH, JIaCTUK, peiclInHa, TUHEHKU U TPEYTOJIbHUKU, TPAHCIIOPTUD
Teoperuueckasi 4acTh

s moctpoenust u300paXkeHu psaaa aeraneil HeoOX0IUMO YMETh HAXOIUTh IPOEKLIUU
OTJENbHBIX TOYeK. Hampumep, TpyIHO BEIYEPTUTH BUJI CBEPXY JETaJH, IPUBEICHHON Ha PHUC.
6.1, He cTpost ropu3oHTAIBHBIX Tpoekuuil Touek A, B, C, B, E, I u ap.

3aaya HaXOXACHMSI IPOEKIINI TOUEK 110 OJHOMU, 3aJaHHON Ha IOBEPXHOCTH IIPEIMETA,
peraercs cieayomuM oopazom. CHavana HaXoaIT MPOESKIIUU IOBEPXHOCTH, Ha KOTOPOU
pacmoliokKeHa TouKa. 3aTeM, IPOBE/Is JTUHUIO CBSI3U K IIPOEKIINH, TJ€ TOBEPXHOCTh
n300paxkaeTcs JMHUEH, HaXOASAT BTOPYIO MPOEKIUIO TOUKU. TPEThs MPOEKIUS JIKUT Ha
MEPECECUYCHUH JIMHUMN CBS3H.
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PaccmoTpum npumep. [lansl Tpu npoekuuu fetanu (puc. 6.1, a). 3agana ropu3oHTaIbHAS
IIPOEKIIMS a TOUKU A, Jexaliel Ha BUIUMOM noBepXxHocTH. Hy)XHO HaliT ocTanbHbIe IPOEKIMU
JTOU TOYKHU.

IIpexne Bcero Hajo MPOBECTH BCIIOMOTATEIbHYIO IIPsAMY0. Eciii 1aHbI 1Ba BUA, TO MECTO
BCIIOMOTaTeNbHON NPSMON Ha yepTeke BRIOUPAIOT MPOU3BOJILHO, ITPaBee BUa CBEPXY, TaK
YTOOBI BU/J] CJIEBA OKA3aJICsl HA HY>KHOM PAaCcCTOSIHUM OT IJ1aBHOTO BHUJA.

Ecnu Tpu Buaa yxe noctpoens! (puc. 6.3, a), TO MECTO BCIIOMOTaTeNIbHONW MPSAMOM MPOU3BOJIBHO
BbIOMpATh HEJNb3s; HY)KHO HATHU TOUKY, Yepe3 KOTOPYIo OHa npoieT. [[ist 3Toro 1ocTrarouHo
IPOIOJDKHUTD JI0 B3aMMHOT'O MIEpECeYeHHs] TOPU30HTAIBHYIO U MPO(PUIIBHYIO TPOESKIIMU OCH
CHMMETPHH U Yepe3 MOMyUYeHHYI0 Touky K (puc. . 6.3, 0) mpoBecTH 1moj yriiom 45° 0Tpe3ok
IpSAMOM, KOTOPBIH 1 OyAeT BcrioMorateabHO# npsiMold. Eciu oceit cummeTpuu Het, TO
MIPOJIOJDKAIOT JI0 TIepecedeHust B Touke k1 ropu3oHTAIbHYIO U TPOGUIBLHYIO TTPOSKITUH JTFOO00M
rpaHy, MpoeHMpYIOLIeiica B BUAE OTPE3KOB NMpsiMOi (pHc. 6.3, ).

[TpoBens BcnoMorareabHyo NpsSMYI0, IPUCTYTAIOT K MOCTPOSHHUIO MPOEKIUI TOUKH (CM. pHUC.
6.2, 0):

®poHTasbHadA a' M TpoguIIbHAS a" MPOEKIMHU TOUYKH A JIOJKHBI pacroiararbes Ha
COOTBETCTBYIOIIUX MPOEKIHUAX IOBEPXHOCTH, KOTOPOU NMpUHAANEKUT Touka A. Haxondar atu
npoekuuu. Ha puc. 6.2, 6 oHu BbIeneHbI IBETOM. [IpoBOIAT TMHMM CBS3H, KaK YKa3aHO



cTpesikamu. B Mectax nepecedeHust IMHUN CBSI3U € TPOCKUUSMH ITOBEPXHOCTH HAXOATCS
MCKOMBIE TpOeKIuy a' u a".

ITocTpoenue nmpoekiuii Touek B, C, D nokazano Ha puc. 6.2, B IUHHSIMU CBSI3H CO CTPEIIKAMHU.
3aiaHHbIe TPOCKIIUU TOYEK IIBETHBIC. JINHUU CBSI3U MPOBOJAT K TOU

[Tpoekunu, Ha KOTOPOH MOBEPXHOCTH M300pakaeTcs B BUE JTUHUH, a HE B BUI€ (DUTYPBI.
[Toaromy cHavana HaxoaaT (PPOHTATBHYIO MpoeKIuio ¢' Touku C. ['opu3oHTaIbHAS TPOCKIIHS
touku C ompenensercs nepeceyeHueM JIMHUMN CBS3H.

Ecnu moBepxXHOCTh HU Ha OJTHOW MPOEKIMH HE U300pakaeTcst TMHUEH, TO JUIS TOCTPOCHHS
MIPOEKIMI TOYEK HaJ0 IPUMEHATh BCIIOMOTaTeNIbHYIO INIOCKOCTh. Hanpumep, nana
(dbpoHTaNBHAS MPOSKIIHS 2' TOUKH A, JIeXKaIIel Ha TTIOBEPXHOCTH KOHYyca (puc. 6.4, a).

Yepes TOuKy napajjielbHO OCHOBAHUIO MPOBOAAT BCIIOMOTaTENbHYO INIOCKOCTh, KOTOPast
nepeceyeT KOHYC M0 OKPYKHOCTH; ee (hpOHTaNIbHASI TPOSKIUS — OTPE30K MPSMOH, a
TOPU30HTANIbHAS — OKPYKHOCThH AMAMETPOM, PaBHBIM JJIMHE 3TOT0 oTpe3ka (puc. 6.4, 6).
ITpoBens K ATON OKPYKHOCTH U3 TOUYKHU a' JINHUIO CBSA3H, [T0JIy4atOT FTOPU30HTAIIBHYIO IIPOEKIUIO
a TOUKH A.

[TpodunpHyO MPOEKINIO 2" TOUYKH A HAXOAAT OOBIYHBIM CIIOCOOOM Ha IMePECeUCHUH JIMHUN
CBSI3U.

Puc. 6.3
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Puc. 6.4

TakuM ke IPUEMOM MOKHO HAWTH IIPOEKIIMK TOUKH, JIEXKAIIEH, HallpUMep, Ha IOBEPXHOCTU
nupaMuibl UK mapa. [Ipu nepeceueHun nupaMubl IIOCKOCTHIO, MAPAIIEIbHON OCHOBAaHUIO U
pOXOoAIIeH Yepes 3a1aHHyI0 TOUKy, oOpa3yercs purypa, nojgo0Hast ocHoBaHHi0. Ha
MPOEKLHUSIX 3TON (PUTYPBI JIekKAT MPOEKIINH 3a1aHHON TOUKH.

TakuM ke IPUEMOM MOKHO HAWTH IIPOEKIIUK TOUKH, JIEXKAIIEH, HallpUMep, Ha IOBEPXHOCTH
nupaMuibl UK mapa. [Ipu nepeceueHun nupaMubl INIOCKOCTHIO, MAPAIIEIbHON OCHOBAHUIO U
poXOoALIeH Yepes 3a1aHHyI0 TOUKy, oOpasyercs purypa, nogo6Hast ocHoBaHuio. Ha
MPOEKIUSIX 3TON (PUTYPBI JIeXkKAT MPOEKIINH 3a1aHHON TOUKH.

1. IIpoBecTH yepe3 NaHHYIO TOUKY (BepHee uepe3 ee 3a/laHHYI0 MPOEKIIMI0) BCIIOMOTaTelbHYI0
JUHUIO, PAcMONOXKEHHYI0O Ha JaHHOM MOBEPXHOCTH.

2.HaiiTu BTOpYIO NPOEKILUIO ATON JIMHUU.

3.Ha HalileHHY0 POEKIHNIO JINHUH CIIPOEKTUPOBATh 33JJaHHYIO ITPOEKIINIO TOUYKH.
[TpruMeHeHHe BTOPOTrO MpueMa pelieHus 3a/ad Moka3aHo Ha pHc. 6.7, a U 0 1y TOBEPXHOCTH
IPsIMOTO KPYrOBOTO KOHYCa M MUPAMHJIbI, IPUYEM PEIICHHUE 3a/1ad4ll MOXET OBITh BBIIIOJHEHO
3/1eCh IByMsI ClIoco0amH.

I crioco06. Jlana dhpoHTaNBHAS MPOEKIUA a' TOYKK A, JeKamed Ha KOHHYECKOW MOBEPXHOCTH
(puc. 6.7, a). 1 HaX0XJEHHsI TOPU3OHTAIBHONW MPOEKIMHA TOYKH 4Yepe3 TOYKY a' MPOBOMST



BCIIOMOTaTeNbHYIO0 JIMHUI0O — 00pa3ylolyto KoHyca. OTa oOpasyromas J0/HKHA MPOUTH depes
BEpIIMHY KoHyca. TakuM oOpa3om, HampaBlieHHE OOpa3yIOIIeil BIOJHE OMPEACINseTCsS IBYMs
TOYKaMU: JTAaHHOH a' M (pOHTATBLHON MPOEKIMEH BepIIUHBI S'. 3aTeM CTPOSIT TOPU30HTAIBHYIO
npoeku obpasyromeid. OHa MPOUIET Yepe3 TOPU3OHTAIBHYIO MPOCKIMIO BEPIIWHBI S H
TOPU30HTAIBHYIO TPOEKIHUI0 KOHIA 3TOM O0Opa3yrolled, pacloyioKEHHOTO Ha  OKPY>KHOCTHU
ocHOBaHusi KoHyca  (Touky B). B 3aximioueHue Ha TOPU3OHTAIBHYIO MNPOEKIUIO 3TOU
o0pa3yroiei MPOeKTUPYIOT 3aJaHHYI0 TOUKY a'.

Il coco6. 3amanue To *ke (puc. 6.8, a). B xauecTBe BCOMOTaTeNbHON JIMHUU, MPOXOJISAIICH
yepe3 TOUKy A, OepyT He 00pasylollyro, a OKPYXHOCTb, PACHOJIOKEHHYI0 HAa KOHHYECKOU
IIOBEPXHOCTU M IapawienbHyl0 IuiockocTh H. ®dpoHTanbHas Npoekuus 3TOM OKPYKHOCTU
1300pa3uTcs B BUJE OTPE3Ka TOPU3OHTAIBLHON MPSIMOM JIMHUHU, TaK KaK 3Ta OKPYKHOCTh

Puc. 6.7
sf

a) f)

Puc. 6.6

pacrnojio’)keHa B TOPU3OHTAJIBHOM IJIOCKOCTU. [1OCTpOMB rOpU30HTAIBHYIO NMPOEKIMIO 3TOM
OKpY>XHOCTH (TaM oOHa OyJeT HUMeTb MWCTHUHHBI BHUJA), BO3MOXHO HAHTH HCKOMYIO
TOPU30HTANIbHYIO TpoeKkuuio Touku A. Ilocmeansisi pacnosaraercs Ha TOPU3OHTaIbHOU
IIPOEKIIMHA BCIIOMOTATENIBHOM OKPYKHOCTH. MHOIO CXOJHOTO C OIMCaHHBIM IOCTPOCHHUEM
MMeEeT pEelIeHUE 3aJauld HAXOKJIEHHUsSI BTOPOM MPOEKLUHU TOYKH A, 3aJaHHON Ha MOBEPXHOCTU

nupaMmuJbl.
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K K Puc. 6.8.
Puc. 6.7, 0 wmumoctpupyer npumeHenue | BapuaHTa, Korja yepe3 TOYKYy a' MPOBOJIAT
BCIIOMOTaTEJbHYIO MNpsAMYI0. OTa mpsMas NPOBEACHA 4Yepe3 JaHHYK TOYKY M BEPUIMHY S
nupamuel. [locne omnpeneneHuss TOPU3OHTAIbHOW MPOEKIMHM KOHIIA b BCroMoraTeslbHON
IPSIMOM, PAcHOJIOKEHHOTO Ha CTOPOHE TPEYroJIbHWKAa — OCHOBAHUS NMHUPaMHIbI, HAXOIAT U
TOPU30HTAJIBHYIO IPOEKIIMIO CaMOil BcrioMorareabHou npsiMoit. [ljis aToro Touka b coenunsercs
c Toukoi S. B 3akiroueHue Ha Hee MPOEKTUPYIOT 3aJaHHYIO IPOEKIHIO TOYKU a' U MOJIy4aroT
HMCKOMYIO BTOPYIO ITPOEKIUIO TOYKH a.

Il BapuaHT pelieHus 3TOW ke 3aJadyM, HO TOJIbKO JJIsi  YEThIPEXI'PAaHHONW MUpPaMUJIBbI,
mokasaH Ha puc. 6.8, 6. B sToM ciydae depe3 TOUKy a' TPOBOISAT BCHOMOTATEIHHYO



TOPU30HTANIbHYIO TpsiMyl0o AB, pacnoyiokeHHyI0 Ha rpaHd nupamuabl. Ha ropu3oHTaIbHYIO
IIPOEKIIMIO BCIIOMOTATEIbHONW MPSIMOM NMPOEKTUPYIOT AAHHYIO MPOEKIMIO TOYKU a' U MOJYYaroT
UCKOMYIO Ipoekuuto a. Eciau Touka pacnososkeHa Ha IIapOBOM MOBEPXHOCTH (puc. 6.8, B), TO
BCIIOMOTaTeNbHAas JTMHHUSA, MPOBOANMAs 4Yepe3 TOUKY, OylIeT OKPY)KHOCTBIO, PacIOJI0KEHHOW B
IUIOCKOCTH, MapajuieIbHOW KaKOH-IMOO MIIOCKOCTH MPOEKUUH (B IaHHOM Clly4ae B IJIOCKOCTH
napauienabHoi miockocty H). Ha ropm3oHTasibHOM NpOEKIMK BCIIOMOTaTENbHON OKPYXKHOCTH,
r7ie OHa U300pa3UTCsl B UCTUHHOM BHJIE, HAXOMAAT TOPU3OHTAIBHYIO MPOEKIUI0 UCKOMOU TOYKU
a. Bennuuny nmamerpa BCIIOMOTaTENbHOM OKPY)KHOCTH HAaXOJAT HAa (PPOHTAIBHOM MPOESKIUH,
OHa paBHa OTpe3Ky b'c'.

Xox paboThl.
l. [lepeueptuth (CM. pa3Mepbl HUXKE) B TpPeX MPSIMOYTOJbHBIX MPOEKUUAX MPU3MY,
NUPaMUy, LMIMH]P, KOHYC U 1Iap ¥ MOCTPOUTH HEIOCTAIOIINE IPOEKLIUN TOYEK.
I1. OTBeTUTH HA BOIIPOCHI JIsl BCEX 3aJaHUM.
I1l,  ITpoBecTu packpacky rpaHeil Mpu3Mbl U IUPAMUIBI.
Pexkomenoayuu no evinonnenuto 3adanua. Kaxnoe 3aaHue COAEPKUT MSTh T€OMETPUUECKUX
TeN: MPU3MY, IUPaMUAY, LIUIUHAP, KOHYC U 1ap. 3aJaHue MpeaycMaTpuBaeT UX pasMepbl: TaK
Ipu3Ma M MNUpPaMUJbl UMEIOT B OCHOBAaHUM MPABWIbHBIE MHOTOYTOJIBHUKH, BIIMCaHHBIE B
oKpyx’HOCTb 0 45 MM, U BBICOTY 65 MM; B OCHOBAaHUHU LIWJIMHIpPA U KOHYca jexkaT Kpyrd 0 45 mwm,
a UX BBICOTHI — 10 65 mMm; map umeet pasmep 0 45 mm. 3aganusi pazHITCS MEXAY cO00i
dbopmMoii IpU3M U THpaMuI, a Bce QUTYPHI B IEIOM — 3aJaHHEM TOYEK Ha MX TMOBEPXHOCTSIX.
Bce ¢urypsl mnpsmbeie (mpusma, nOHpaMuia, IFUIMHAP, KOHYC), T. €. HUX BBICOTHI
NEPIEeHIUKYJISIPHBI OCHOBAaHMSIM K LIEHTPAaM OKPY>KHOCTEW U KpyroB. 3a/laHue BbIIOJIHSAETCS B M
1:1.
Pazenure mone yeprexa popmara A3 Ha IATH YaCcTEH CIUIONIHBIMU TOHKHMH JTHHHSIMH.
[IpoBeauTe oOcCeBblE IUTPUXIYHKTUPHBIE JIMHUM;, BCIOMOIAaTElIbHbIE JIMHUM, 3aCEYKU U
IIOCTOSIHHBIE TpsAMble OE30CHBIX YEpPTEKEH CIUIOIIHBIMM TOHKMMM JIMHUAMU. Belueprure
NpU3My, NUpaMuAy, UWIUHAP, KOHYC W IIap B TPeX HPSIMOYTOJIbHBIX MPOEKIHUSAX COIVIACHO
3ananuto. IlocTpoeHue mpu3sMbl M NUPAMUIbl HauMHAWTE C BHUJIOB CBEPXY, KaK IMPOEKIIMMH,
o0ecreynBamIUX OJHO3HAUYHOE ompexaeneHue ¢opmbl Tena. [Ipu mocTpoeHUM BHavane
HCIIOJIb3YHTE CIUIOIIHBIE TOHKUE JUHHUM, @ YOSTUBIIMCH, YTO MPOEKIUH (UTYp COOTBETCTBYIOT
3a/1aHuI0, OOBEIUTE JTUHUHM BHUJIMMBIX KOHTYPOB CIUJIOITHBIMA OCHOBHBIMH JTUHUSIMH, a JMHUU
HEBUJIUMBIX KOHTYPOB — IITPUXOBBIMU JIMHHUSIMHU.
B rmazomepHom macimtabe Hanectu npoekiuu Touek A, B, C, [l E Ha uzobpaxenusx guryp. Bo
BCEX 3a/IaHUAX MPOEKIUU TOYEK YKa3aHbl BUIUMBIMH.

B 3aganum npussTa cineayromas cucremMa 0003Hau€HUs MPOEKUUMH Touek. A — Todka B
IPOCTPAHCTBE, TaK €€ O0O03HA4Yal0T Ha TEXHUYECKUX PUCYHKAX B aKCOHOMETPHUYECKHX
OPOEKIUAX; a — MPOEKIHs TOYKM A Ha TOPU3OHTAJIBHOM IUIOCKOCTH MPOEKIMH (Ha BHJIE

CBEpXY); a'— MpoeKHs TOUKU A Ha (PPOHTAIBHOM IJIOCKOCTH MPOEKIMH (Ha BUE criepean); a"
— MPOEKLUU TOYKM A Ha NpOPHUIBLHON IJIOCKOCTH MpoeKuuil (Ha Buae cieBa) Ecnu Touka
BUJUMAs U JIGKUT HA MOBEPXHOCTH, CIIPOCHUPOBAHHOMN B JIMHUIO, TO OHA yKa3bIBaeTcs OyKBOM
6e3 ckoOok. Ecnm Touka ckpbITa OT IJ1a3 HabOmoAarens Kako-muM00 MOBEPXHOCThIO, TO OHA
yKa3bIBaeTcsi OyKBOM, B3ATOI B CKOOKH.

Hanpumep, a — BuanMas NpoeKIus TOYKH; (a) — HEBUAUMAs IPOEKIMS TOUKH.

Wtak, HaHecs yka3zaHHBIE B 33JJaHUU MPOEKLUU TOYEK, HalIuTe Ha KaxJI0ou (urype nBe apyrue
npoekuuu Todek. Ilpu omnpeneneHuM NpoeKUUH TOYEK HCHOJIB3YHTE JIMHUM NPOEKLHOHHON
CBSI3H, KOTOpPbIE COXPAHUTE Ha YepTekKe AJis y100CTBA KOHTPOJIS.

[Ipy mocTpoeHHM MNPOEKUUH TOYEK, NMPHHAUICKANIMX MOBEPXHOCTH MUPAMHUAbI M KOHYcCa,
cleayeT MPUMEHSTh CI0C00, MAIMNUA HauOOJBITYI0 TOYHOCTh: JIMOO «Crocod 00pasyromiein,
00 «cmocod cekymmx Iockoctei». OOa crmocoba Ha mpuUMepe BBIMOJIHEHUS 3aJaHMs
MOKAa3aHBbI.
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IIpumep BHINOJTHEHUSA 3aJAHUS
BOHpOCl)I KO BCEM 3a1aHUAM:

1. Hazosure ¢urypsl, n300pakeHHbIE BAMU Ha YEPTEXKE.

2. CkonpKO BHIOB (KaK OHM HA3bIBAIOTCS) Bbl MCIOJIb30BAIM IPHU IMOCTPOCHUU
kaxaoi Gurypsi? Kak pacronararorcsi IpuBeACHHBIE BbILIE BH/IbI 10 OTHOLIEHUIO
JPYT K Ipyry?

3. Yo Ha3bIBaETCS «KOMIUIEKCHBIM YEPTEKOM»?

4. Uro obecneumBaeT «IOCTOSHHAsE MpsMash OE30CHOTO dYepTexa W IMOoYeMy OHa

IIPOBOJIUTCS IO YIJIOM 45° K TOPU30HTaNIU (BepTUKAIHN)?

S. Uro obecrieunBaeT «IOCTOSHHAs MpsiMas» OE€30CHOTO uYepTeka M IMOYEMYy OHa

IIPOBOJIUTCS IO YIJIOM 45° K TOPU30HTaNIU (BepTUKAIHN)?

6. Kakue nuHuu yepreka Bbl IPUMEHWIN [IPU BHINOJIHEHUU 3afaHus? HazoBute ux.

Kakoll rocynapCTBEHHBIM CTaHAApT NPELyCMAaTPUBACT IIPABWJIA BBIIOJHEHUS OTHUX

JUHUI?

7. Yro HaspiBaeTcs TenoM BpauleHus? Kakue reomerpuueckne Tena U3

BBIUEPUECHHBIX BaMU OTHOCATCA K TenaMm BpameHus? Kakue tuiockue ¢urypsl
o0ecreynBaroT MOJyYeHHe ITUX TeJ BpalleHus?

8. JlaiTe reOMEeTpUYECKUNA aHAIN3 IMPAMHU/IbI, BBIITOJTHEHHOW BaMU B 33JIaHUH.
CkonbKo y Hee BepIluH, pedep, rpaHei?

Kakue pebOpa mpoenupyroTcss Ha Ty WIM HHYIO IJIOCKOCTh MPOEKIMH B HATYpaJbHYIO
BEIMYMHY? YKaXHUTE 3TO MNPSMO HA YEPTEKE HAANUCBHIO: «HATypalbHas BEJIMYMHA
pedpar.

Kak onpenenuTb HCTHHHYIO BEIMYMHY pedpa, KOTOpOe HM Ha OJHY W3 IUIOCKOCTEH
MIPOEKIMH HE MPOEIUPYETCs B HATypaIbHYIO BETUYUHY?

9. JlaiiTe reoMeTpUUECKUI aHAJIN3 IIPU3MBI, BHIIIOJIHEHHOW BAMHU B 33JJaHUU:
Ckonpko 'y Hee BepHIMH, peOep, TrpaHel; CKOJIbKO peldep BEepTUKAIBHBIX U
TOPU3OHTAIBHBIX, MapayIeNbHBIX  (POHTAJIBHOM, TOPU3OHTAIBHOW, NPOPHILHON
IIJIOCKOCTSIM IIPOEKIUI IOPO3Hb, TO K€ — MEPIEHIUKYIISAPHBIX ?

CKONbKO TpaHell BepTUKAJIbHBIX M TOPU3OHTAIBHBIX, MapaIeNIbHBIX (HPOHTAIBHOH,
TOPU30HTANBHOM,  NPOMUIBHOW  IJIOCKOCTH  MPOEKUUU  TOpPO3Hb, TO  Ke—
NEPIEHAUKYIAPHBIX; BO 4YTO MpeoOpaszyercs Mpoekuus pebpa, eciu  OHO
MEPIEHIUKYIISIPHO MIIIOCKOCTH MPOEKIMH?

Bo uyro mpeobOpa3yercss MpoeKuus TIpaHH, €CIM OHa MEPHEeHIUKYJSpHA IUIOCKOCTH
MpoeKunn?

Byner nu pebpo mpoenupoBaThCs Ha IUIOCKOCTh MPOEKLHU B HATYpPAIbHYIO BEIMUYHUHY,
€CJIM OHO MapajuIeIbHO ITOU MIIOCKOCTH MPOEKIUH?



Byner nu rpaHp mpoenupoBaTHCS Ha IUIOCKOCTH MPOEKIMU B HAaTyPAJIbHYIO BEJIHYHHY
(uctuHHYI0 (OPMY), €CIIM OHA MapalIeNIbHA dTON TUIOCKOCTH MPOCKITUH?

[{BeToBas packpacka npusMbl 1 NUpaMujbl. L[BeToBask packpacka npeanoaaraer, 4To Bbl
MPUCBAMBAECTE KAXKJIOW rpaHu cBOM 1BeT. Ha Bcex BMAax packpachbTe BUIUMBIE T'PaHU
MIPUCBOCHHBIMHU UM I1BeTaMu. Eciau Ha n300pakeHUH rpaHb MPOELUPYETCs B JIMHUIO, TO
PAIOM C YEpHOM JIMHUEH MPOBEIUTE LBETHYIO JIMHUIO (LIBET JOJDKEH COOTBETCTBOBATH
1[BETY, IPUCBOCHHOMY BaMHU JAHHOW I'PaHM).

00| 00| 00| 00|00
<0 | <0 | <90 | <90 | <O
. AN ,// 7T
O | OO0 |30 | OO0 | 30
< <AV <2 <3| =T
IR | 2@ | =90 | <=0 | 2D
S| =20 | 5O | 2O | BEBEO

IIpakTnyeckoe 3ansaTue Ne 12.
Tema 6. Buabl nzodpaxeHnmuii.
JCKU3bI AeTanei
ey padoThI: pa3BUTh U 3aKPENUTh YMEHUS M HABBIKH 110 BBITIOJTHEHUIO 3CKH3A.
ITepedyens ncnoib3yemMoro o00pyaoBaHus
[IpucnocoOnenus, NpuUHAAIEKHOCTH M MaTe€pUasibl: 4YepTeKHas J0cKa, yepTexHas Oymara,
Ha0op KapaHJalle, JacTHK, peHCIINHA, JIMHEHKN U TPEYTOJIbHUKH, TPAHCTIOPTUD
Teopernyeckas 4acTb
Ha kaxnoe wu3zpenue, moJuiekaliee H3rOTOBICHUIO, IEPBOHAYAIBHO COCTABISIOT 3CKU3,
NPECTaBIAIOMNNA cO00M KOHCTPYKTOPCKUH JOKYMEHT BPEMEHHOIO XapakTepa, Mo KOTOPOMY
COCTaBIIIIOT paboumii yepTex, B coorBeTcTBHr ¢ [OCT 2.109-73.
OCKHU3 BBIMOJHAETCA OT PYKU Ha IJ1a3, ¢ MPOEKIIMOHHOM CBA3bI0 MEXAY BUJAMU. DCKHU3 JOJKEH
coJlep’KaTh MUHUMAJIbHOE YHUCIIO BHUJIOB, Pa3pe30OB, CEUEHUN, HO JOCTATOYHOE JJIsi TOJHOTO U
SCHOTO TIPEJCTaBICHUS O MpeaMeTe M ero syieMeHTax. Ha 3cku3e HaHOCAT LIepOoXOBAaTOCTh
MOBEPXHOCTEH, OT YCTAHOBJIEHHBIX 0a30BbIX MOBEPXHOCTEN YKa3bIBAIOT pa3Mepbl, HEOOXOAUMbIE
JUI M3TOTOBJICHUS JAETald. 3aloJIHAIOT OCHOBHYIO HAJIHCh, YKa3blBas B HEHl MaTepual, U3
KOTOpOTO cfeflaHa JieTallb. PaccMOTpUM, B KauecTBE MPUMEPA, KPBIIIKY callbHUKa Ha puc.9. 1 u
9.2.



JUis BBINOJHEHUS 3CKU3a BBIOMPAIOT IVIaBHYHIO - HauOoJiee HACHIEHHYIO 3JE€MEHTaMM 4acTb
neraau B paboueM MOJOKEHHH, a TakKe HEO0OXOAMMOE YMCIO BHJOB, pa3pe30B M CEUCHUIA.
[Tocine 3TOro TOHKMMHM JIMHUAMHU (MATKMM KapaHAAllOM) HAHOCAT Ha 3CKHU3€ BBIOpaHHbBIE
M300paXkeHus ¢ Mocienyrome o0BoaAKoW JIMHUK KOHTYpa. IlocinenoBaTenbHOCTh BBITOJIHEHUS
JCKHM3a [I0Ka3aHa HAa PUCYHKE, I'Jle HalpaBJIEHUE IPOELMPOBAHUSA HA (QPOHTAIBHYIO IIOCKOCTb
npoekuui (TIaBHBIM BHJ) OTMEdeHO cTpeikoil. He cnemyer nomyckare HEOOOCHOBAHHOTO
YMEHBUIEHUs YHUClla W300paXeHUH, T.K. 3TO MOXET IPUBECTH K HEONPEAEICHHOCTU (OPMBI.
VYkaspiBasi pa3Mepbl, cleAyeT M30eraTb M3JIMIIHEr0 MX KOJIMYECTBA, I'aK KaK 3TO 3aTE€MHSET
YyepTeK, 3aTpyIHsAeT ero uteHue. He nomyckaercs HOBTOpeHUs pa3Mepa (B IBHOM WM CKPBITOM
BUze). BrimonHsas n3o0paxeHus, clieayeT coOI0AaTh NPOSKIIMOHHYIO CBS3b MEXy HUMH (0e3
HAHECEHUs JIMHUH CBS3M), OTCYTCTBUS KOTOPOM YCIIOKHSET YTEHUE YepTexa.

JlomkHO OBITH MPAaBHJIBHO YCTAHOBJICHO HAaUMEHOBAHHE JIETalld M MaTepHaj, U3 KOTOPOro OHa
u3rorosieHa. KauecTBo 3cku3a cuMrTaercs TeM BbIlIe, 4eM Oosiee 10 BHEIIHEMY BHIY OH
MPUOJIMIKACTCS K UEPTEXKY.

Puc.9.1 onpexnenstor pa3mep Ha 1I1a3 -
TJIa30MEPHBIN MacIiTal.

Puc.9.2 a - uzo0paxxeHue KpbIlIKH,
b -ackus.

R8

Mecma  acwnoliod
nadnucu

Xon paboTsi:

1.Ha nucte B KJIETKY BBIIOJHUTh PaMKy U OCHOBHYIO HAJIHUCh IO BCEM TPeOOBaHUSIM
BBINIOJHEHU uepTexkeid. [lo 3a7aHHON aKCOHOMETPUYECKOW IPOEKIMHM HAYEpTUTh 3CKU3 U
HAHECTH pa3Mepbl. DCKU3 JAOKEH COJAepKaTh MUHUMAJIbHOE YUCIIO U300pakeHuil. Pasmepsl He
HOBTOPSTH.

2. OTBETUTH Ha BOIIPOCHI.
1. YeM acku3 oTiinyaercs OT ueprexa?
2. Ha xakue stamnsl nenutcs paboTa 1o COCTaBICHUIO YCKU3a?
3. UeM pyKOBOJICTBYIOTCS IIPU BBIOOPE MOJIOKEHHS JIETAIH U1 3apUCOBKH TIaBHOTO BHJIA?
4. KaxkoB nopsiiok 3apuCcOBKHU M300pakeHui AeTanu?
5. Kak onpenenurs, rzie ¥ Kakue pasMepbl HAHECTH Ha dCKU3E?

Ilpumep gvinonnenus 3a0anus.
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# Ppimen B3 cnon B

a) AKCOHOMETpHS JIeTalIn 0) Dcku3 aerany.

Bapuanmui 3a0anuit k pabome.

Bapuanm Nel Bapuanm Ne2 Bapuanm Ne3

Macira6b 1:1. Macmrad 1:1. Macmtad 1:2,5.
HanmenoBanue: YKo gBoiiHOe HanmenoBanue: Buika. Hanmenosanue: IloamnaTHuk.
Marepuan — Marepuan: Ct2 I'OCT 380-71 Marepuan — Ct3-I'OCT 380-7:

Ct3TOCT 380-71

Bapuanm Ne4 Bapuanm Ne5 Bapuanm Ne6

Macmrad 1:2,5. Macira6 1:1. Macmra6b 1:2,5.

HaumenoBanue neranu  Iliuta HaunmenoBanwue: Koprnyc; HaummenoBanme: Croiika.

Marepuan K4-30 'OCT 1215-79 Marepuan - CU12 T'OCT Marepuan Ct3 'OC380-71
1412-79

IIpakTnueckoe 3ansaTue Ne 13.
Tema 6. Buabl nzo0paxkeHui.



Bbino/iHeHHEe KOMILJIEKCHOI'0 YepTeKa yCe4EéHHOr0 reoMeTpU4ecKoro reJia.

Ilenwv padomui: 13yueHne ceueHns FeOMETPUUECKUX TeJl IUIOCKOCTBIO, IOCTPOEHHE
AKCOHOMETPHUUYECKUX IPOCKLIUHN U IIOCTPOEHUE Pa3BEPTKHU.

ITepeyennb ucnoib3yemMoro o00pyaoBaHus

[TpucnocoOieHus, NpUHAUIEKHOCTH U MaTepHalbl: dYepTeXKHas Jl0cKa, depTexkHas Oymara,
HaOOp KapaHJalllel, JIaCTUK, PEUCIINHA, TUHEUKU U TPEYTOJbHUKH, TPAHCIIOPTUD
TeopeTnyeckas 4acThb

[TocTpoeHne aKCOHOMETPUUYECKUX IPOEKLUN IPEAMETOB IOMOTAIOT HAYYUTHCSI YUTATh YEPTEKU

U pa3BUTh CIIOCOOHOCTH IPOCTPAHCTBEHHOI'O INPEACTaBIE€HUS (OPM M 4YyBCTBA MPONOPLUI
IIPEIMETOB M JeTajled MalmuH. B Ipon3BOICTBE MAIMH aKCOHOMETPUYECKHE IIPOCKLIUU
IPUMEHSIOTCS B KaUeCTBE BCIIOMOraTeNIbHBIX K OPTOrOHAIBHBIM B TEX ClIydasix, Korja Tpedyercs
HOsCHSAIOLIEEe HaryigHoe n300pakeHue (GopM JeTaneil, TPyJHO YMTAaeMbIX B OPTOrOHAIbHBIX
IPOEKUUIX. AKCOHOMETPUUYECKUE MPOEKLUH IpeIMeTa MOJIy4YaroTCs Ha IUIOCKOCTH MPOEKIUI
OOBIYHBIM CIIOCOOOM MPOCHUPOBAHMS IPOBEICHUEM MPOCUUPYIOMINX JTy4el U3 KaKJOW TOUKU
IpeaMeTa /10 IepecedeHtsl 3TUX JIydel ¢ IUIOCKOCThbI0 mpoekuuid. Ecnu  npoenupytoiue rydu
NEPIEeHIUKYJISIPHBI aKCOHOMETPUUYECKOM MIIOCKOCTH MPOEKLUH, TO MPOEKIUs Ha HEe Ha3bIBACTCS
IPSAMOYTOJIBHON aKCOHOMETPUYECKOM.

Hupsaenoe 0§27

Puc. 7.1
Ecnun MPOCKTHPYIOIIHE Ty4H . 3
B3aWMHOIAPA/UICTIbHBI M HAKJIOHEHBI IO
OTIpeIeIICHHBIM YIII0M o K

AKCOHOMETPHYECKON IUIOCKOCTH TPOEKIUH,
TO  TpOEKUUs HA  HEe  HasbpIBaeTcs | *

Bey ywemswewa

KOCOYTOJIbHOM  aKCOHOMETpUYeckon. B
MAaIIMHOCTPOCHUHN peKOMeHayeTCs
NPUMEHATh TPH BHJA aKCOHOMETPUYECKHX
MPOEKITHIA: HU30METPHUECKYIO
(IpSAMOYTOJIBHYIO) (Puc.7.1, a,-B),
JTUMETPUUYECKYIO (IpsAIMOYTOJIBHYO),
(Puc.7.2, a—-B) u (bpOHTAIEHYIO

TUMETPUYECKYI0 (KocoyronbHyio) (Puc.7.3,
a—sB). Ha otux dQurypax wn3zo0pakeHsl
npocTeiiiee reoMeTpHUecKoe TeNo — KyO U
OJIHA JIeTaJIb HECIOKHON (PopMBI. DTa neTanb
n300pakeHa B Pa3IMYHOM MOJOXKEHUU 10
OTHOIIEHHIO K OCSIM KOOpHMHAT.

Puc. 7.3




N3omeTrpuueckue MNpPOEKIMH TIE€OMETPUYECKUX TEJI NPU3Mbl U NMUPaMUIbl  BBIIOJIHIIOTCA B
TaKOM MOCIEA0BATEIBHOCTH

1.BeruepunBaroT H30METPUUYECKYIO MMPOEKIIMIO OCHOBaHWs (puc. 7.4).

2. Jlanee CTpOSAT HM3OMETPHYECKHE TIPOSKIMU pedep MpuU3Mbl U BTOPOE €€ OCHOBaHHE. Y
NApaMUIbl CTPOAT BBICOTY M HaXOZAT €€ BEPILUUHY.

Ecnu mupammma ycedeHHas, CTPOSAT BTOpPOE €€ OCHOBaHME, a 3areM mpoBoIsAT pedpa. Korma
OCHOBaHMUE MPU3MBbI UM MUPAMHUAbl — MPaBUIbHBIM MHOIOYT'OJIBHUK, TO MIOCTPOCHUE TOYEK —
BEpIIMH OCHOBAaHMS IO KOOPJMHATAM MOKHO YIPOCTUTh, MPOBEAS OJHY M3 OCEH KOOpIUHAT
yepe3 CepeIMHy OCHOBAHUSI.

Jnsi M3rOTOBJICHHS KOXYXOB MAIlMH, OTPaXXIECHUW CTAHKOB, BEHTUJISIIUOHHBIX YCTPOWCTB,
TpyOONpPOBOIOB HEOOXOAUMO U3 JIUCTOBOTO MaTepHalia BbIPE3aTh UX Pa3BEPTKHU.

Pa3BepTKOli MOBEPXHOCTH MHOTOTPAHHHMKA HA3BIBAIOT IJIOCKYIO (QUTYPY, MOIYYCHHYIO
IIPU COBMEILIEHUH C TUIOCKOCTBIO YepTeka BCEX I'PAHEN MHOIOTpaHHUKA 3 MOCJIEI0BATEIbHOCTH
UX PaCION0KEHHbIE HA MHOTOI'PaHHHUKE.

UYroObl MOCTPOUTH Pa3BepTKy IMOBEPXHOCTH MHOTOIPAHHUKA, HY)KHO OIpPEACIUTh
HATypaJibHYI0 BEJIIMYMHY TpaHEW, a BBIYEPTUTHh HA TUIOCKOCTH IOCJIEIOBATEIHLHO BCE TPaHM.
HctunHble pa3Mmepsl pedep rpaHel, eciau OHM CIPOCLUPOBAHBI HE B HATYPaJbHYIO BEIUYUHY,
HAXoJAT CIIoco0aMu BpAILIEHUsI WM TIEPEMEHBI TNTIOCKOCTEN MPOCKIIUU

TMpAMOYTOALHEN HIOMETHHA MPABHABHORA WECTHEPAHHOR NPHIME
4 — FpAMOoYFOALNAS DPOCKUHA DEHOBAKHA npeiMu, § TOCTPOEHHE SRCOHOCMETPHE OCHOREKHA
ApHIME, & — JAKGHUSHNOS RacdpasedHe

PaccmoTpuM nocTpoeHne pa3zBepToK MOBEPXHOCTH HEKOTOPBIX MPOCTEUIITNX Tell.

Pa3zBepTka MOBEPXHOCTH MPSMOM MPHU3MBI TpEACTaBiIseT co00H IUIOCKyl0 (GuUrypy,
COCTaBIICHHYI0O W3 OOKOBBIX TpaHe — TPSIMOYTOJBHHUKOB M JBYX paBHBIX MEXIY COOOH
MHOT'OYTOJIbHUKOB OCHOBaHMH. Jlisi mpuMepa B3siTa NpaBWibHasg NpsMas MIECTUYTOJIbHAs
npusma (puc. 7.6, a). Bce 60koBble rpaHy MPU3Mbl — MPSIMOYTOJILHUKH, PaBHbIE MEX1y cOOOM
10 IIUPUHE @ U BbICOTE H; OCHOBaHMS NMPU3Mbl — MPABUIbHBIE IIECTUYTOIBHUKH CO CTOPOHOM,
paBHOH «. Tak Kak WCTHHHBIE pa3Mepbl T'paHell HaM W3BECTHBI, HETPYAHO BBITOIHUTH
NOCTpOeHHE pa3BepTKU. Jlis 3TOro Ha TOPU3OHTAIBHOM MpsIMOM  IMOcCien0BaTeIbHO
OTKJIaJIbIBAIOT LIECTh OTPE3KOB, PABHBIX CTOPOHE OCHOBAHMS @ LIECTUYTOJbHHKA, T. €. 6a. U3
MOJYYEHHBIX TOYEK BOCCTABJISIIOT MEPIEHAMKYISpBl, paBHbIE BBICOTE NpU3Mbl [, U yepes
KOHEUYHBIE TOYKH MEPIICHANKYIISPOB MPOBOIST BTOPYIO TOPH3OHTAIBHYIO TpsiMyto. [TomydeHHbIH
npsamoyroinbHuK (H X 6a) sBisiercs pa3BepTKoil OOKOBOM IMOBEPXHOCTHM MPU3MBL. 3aTeM Ha
OJTHOW OCH TIPUCTPAMBAIOT (UTYphl OCHOBAaHWH — JBa IIECTHYTOJBHHKA CO CTOPOHAMH,
paBHbIMH a. KoHTyp 0OBOAAT CIUIONIHOM OCHOBHOW JMHHEH, a JuHUM cruba —
MITPUXITYHKTUPHOM C ABYMST TOUKAMH.

[TotoOHBIM 00pa3oM MOKHO MOCTPOUTH PA3BEPTKU MPSAMBIX MPU3M C JH000H purypoii B
OCHOBaHMHU.

Pa3BepTka MOBEpXHOCTH NMPaBUJILHONW MUPAMU/IbI MPEACTABIAET COOOH TIOCKYIO pUrypy,
COCTaBIICHHYIO U3 OOKOBBIX TpaHell — paBHOOEIPEHHBIX MM PAaBHOCTOPOHHHUX TPEYTOJIHHUKOB
U TpaBUIBHOTO MHOTOYrojJbHMKAa OCHOBaHMA. Jlns mpuMepa  B3sfiTa  MpaBUIIbHAs
YeThIpexyroyibHas nupamuza (puc. 7.6, 6). Pemienue 3a1auun ycloxxXHsS€TCS TEM, YTO HEM3BECTHA



BeMYMHA OOKOBBIX T'PaHEW MUpaMUIbI, TaK Kak peOpa rpaHell HEe MapajuieIbHbl HU OJHOW W3
IJIOCKOCTEN IpoeKkuui. I1103ToMy IMOCTpOEHHE HAYMHAIOT C ONPEAEICHUs UCTUHHOW BEIMYMHBI
HaKJIOHHOro pebpa sa. OnpenenuB crnocoOOM BpaieHus (cM. puc. 7.6, B) UCTHHHYIO AJUHY
HAKJIOHHOTO pebpa sa, paBHyI s'a (puc. 7.6, 0), u3 npousBoiabHON Touku O, Kak U3 IEHTPA,
IIPOBOJAT YTy PauyCcoM S'a.

Ha nyre orkianpiBalOT 4YEThIpEe OTPE3Ka, PAaBHBIE CTOPOHE OCHOBAHUS NHpPaMUJBbI,
KOTOpPO€ CIPOELUPOBAHO HA YEPTEKE B UCTUHHYIO BeaM4MHY. HaliieHHBIE TOYKM COEOMHSIOT
npsaMbiMu ¢ Toukoil O. [TomyuuB pa3BepTKy OOKOBOH HMOBEPXHOCTH, K OCHOBAHHUIO OJHOTO W3
TPEYroJbHUKOB IIPUCTPAUBAIOT KBAJPAT, PABHBII OCHOBAHUIO ITMPAMUJIBI.

Pa3BepTka MOBEPXHOCTH MPSMOTO KPYroBOTO KOHYCa IPEACTAaBISAECT COOOH IUIOCKYIO
Gburypy, cocTosilyto U3 KpyroBoro cektopa u kpyra (puc. 7.6, B). IlocTpoeHue BBIIOJIHSIOT
cienyromumM oopasoM. [IpoBoasST OceBYIO JIMHUIO M U3 TOYKH, B3SITOM Ha HEH, Kak U3 LIEHTPA,
panuycoM Rx, paBHBIM o0Opa3syromiell KoHyca a', ouepuyuBarOT AYry OKpY>XHOCTU. B naHHOM
npuMepe o0pasyromas, mocuuTanHas mo reopeme [ludaropa, paBHa npuOIM3UTENEHO 38 MM.

OTOT yroj CTpOAT CUMMETPUYHO OTHOCUTENIBHO OCEBOM JIMHUM C BEPIINHON B TOouke s. K
MOJIyYEHHOMY CEKTOPY MPUCTPAUBAIOT KPYT C LIEHTPOM Ha OCEBOH JIMHUU U 1UaMETPOM, PaBHBIM
AMAMETPy OCHOBAHHUs KOHYCA.

HAupiey reuda

Puc.7.6

IHopsinok BHINOJIHEHHS JIMCTA

1. TlocTpouTh TpU MPOEKIIUU MPU3MEI.

2. Tlo 3amanuio mpemnojaBaTelis MOCTPOUTH CIIe] CeKyIIeld mIockocTi. O003HAYNTh TOUKH
MIEPECEUCHHS U CIIPOELUUPOBATH HA BUJIbI IIPU3MBI, HANISA CEYEHNE TIPU3MBI.
ITocTpouTh NEUCTBUTEIBHBIA BUJ CEUEHUS.
ITocTpouTh  IPSMOYTOJIBHYIO W30METPUIOYCEUYEHHONM  NPABWIBHOW  IPSMOM
LIECTUTPAHHOU MIPU3MBI.
5. TloctpouTs pa3BepTKy yCEUCHHOW MPaBUIBLHOMN MPSIMON MIECTUTPAHHON TTPU3MBI.

~ow

MeTtoauyeckue ykazaHusl.
Jannas rpaduyeckas paboTa yuuThIBaeT TEOPETUUYECKHM MaTepHall MpakTUYecKuX paboT Neb u
Ne7. Tlonw3ysich JaHHBIMM COOTBETCTBYIOLEIO BAPHWAHTA 3a/JaHMS MOCTPOUTH TPU NPOEKIUH



(KOMIUICKCHBIN YepTexk) YCEUeHHOW MpU3Mbl (IIUIUHAPA), Pa3BEPTKH OOKOBBIX MOBEPXHOCTEH
3aIaHHBIX TCJI U UX U30METPUUCCKUC NTPOCKIIUH.

Ha nmcre ¢opmara A3 BBYEPTHTh PaMKy M OCHOBHYIO HAaJIKHCh. BHUMAarTelnbHO H3YYHTh
MMPOCKIHMU TCOMCTPHUYCCKUX TCJI B MNPOCTPAHCTBE APYI' OTHOCHUTCIBHO Apyra M MBICJICHHO
CIPOCHMPOBaTh HA TPH IUIOCKOCTH MpOeKIui. Onpeneiants MacmTad u300pakeHui, TpPaHHIIbI
pacmonoxeHus: Bcex ¢uryp Ha ueprexe. JIuHUU CcBSi3u M ocu He yOparh. OOBECTH YepTEK.
3aroTHUTh OCHOBHYIO Ha/NTMCh. HauMeHOBaHME JTHCTA ONPEACTISACTCS 3aJaHUEM.

Xox paboTsi:

1. TlocTpouTh TpH MPOEKIUH MPU3MBI.
2. Tlo 3amanuto mpenojaBaTessl MOCTPOUTH CIIEJ CeKyllel MmiIockocTu. OO03HAUNTh TOUKH
nepeceyeH s ¥ CIIPOeUPOBATh HA BUBI IPU3MBbI, HAM/I CEUEHUE IPU3MBIL.

©o ok w

2
3.
4.
5

6.

[TocTpouTh NEUCTBUTEIBHBIA BUJ CEUEHUS.
[TocTpouTh NPAMOYTOJIBHYIO H30METPHUIO YCEUEHHOM MTPU3MBI.
[TocTpouTh pa3BepTKy YCEUEHHOW MPU3MBI.

OTBeTuTh HAa BOIIPOCHI.
1.

Oco0eHHOCTH TOCTPOECHHUS YCEUEHHBIX TIPU3M.

HazoBuTe 0CHOBHBIE BH/IbI IPOSKIIHOHHBIX H300pPaKCHUH.

UTo Ha3bIBalOT MHOIOTPAHHUKOM?

[lepeuncnure U3BECTHBIE BaM BHUbI MHOTOI'PAaHHUKOB.

VYKaxure MOPAAOK ITOCTPOCHUA TOUYCK HA ITOBCPXHOCTAX MHOTOTPAHHHUKOB.
YTo Ha3bIBAIOT Pa3BEPTKOM MOBEPXHOCTH T€OMETPHUYECKOTO Tesia?

Bapuanmui 3a0anuil k pabome.

A Cafiayna 19
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7 HATYRUILIY I Beseny setenlioe, [REIHCpTEY 3 430MeTRirH

IMPAKTUYECKASA PABOTA Nel4,

Tema 7. Ceuenus.

Ceuenus.

Hear padorbi: OcBoeHHE W 3aKpEIJICHWE YMEHHU M HABBIKOB IO BBIMOJHEHUIO CEYECHHUU U

HaHECEHUIO Pa3MeEpPOB.
IlepeyeHb HCIO/1b3yeMOro 000pyA0BaHUSA

HpI/ICHOCO6HCHI/I${, NPUHAAJIC)KHOCT U MATCPUAJIBI:

HaOOp KapaHJallel, JJaCTUK, peHCIINHA, TUHEHKH U TPEYTOJIbHUKU, TPAHCIIOPTHUD
Teopernyeckas 4acTb

[Rscuponmen  wgs  Tipocaking LIECT TR0 43 IR 1PILISIRT, wecHEiHndE  MACKOCTLEY .

YCPTECKHAA OOCKa, YCPTCIKHAA 6yMara,



Ceuenne — wn3o0pakeHHe (GUTYpPHI, MOIYYAIOUIEHCS MPH MBICICHHOM pAacCeueHUH IpeaMera
OJTHOW WJIM HECKOJBKUMH IJIOCKOCTAMHU. Ha cedeHuu MOKa3bIBalOT TOJBKO TO, YTO MOJIYy4aeTcs
HENOCPEACTBEHHO B cekymlel mmiuockoctu. LIITpuxoBka dacTeill MmpeaMera, pacloloXKEHHBIX B
CEeKyIIeH MIOCKOCTH, OCYIIECTBIISIETCS TaK XK€, KaKk U B Ccliyyae paspe3a. B kauecTtBe cekyiuei
IUIOCKOCTH JIOMYCKAETCs MPUMEHSTh LIUJIUHAPUYECKYIO IOBEPXHOCTh, Pa3BEPTHIBAEMYIO IIOTOM B
TUIOCKOCTb.

CeueHust SBJSIIOTCS COCTAaBHOM uacThio paspe3a. B ciydae, xorja oHHM M300pa)aroTcs
CaMOCTOSITENIbHO, CEUEHHS TMOJAPa3AeisAlOT Ha BBIHECCHHBIE W HaJO)KEHHBbIC. BbIHECEeHHBIE
CEUeHHUs— Te, KOTOpbIe pacroiaraloTcsi BHe uzoopaxenus npeamera (puc.10.1). Hanoxenusie
CEYCHUSI— T€, KOTOPbIE€ COBMEIIAIOTCS C COOTBETCTBYIOIIMM BUIOM mpenmera (puc.10.2).
BriHeceHHble ceyeHHs SBIAIOTCS MPENNOYTUTENbHBIMU. VX pacrmosaraioT B pa3pbiBe MEXay
YacTSAMH OJHOTO M TOTO € BHJIa Ha MPOJIOJKEHUH JIMHUU CeUeHHs (CIea CeKyIel MmI0CKOCTH,
puc.10.1, 6) wim B 1F060M MecTe TOJIS YepTexa.

KoHTypbI cedeHnii, BXOASAIIMX B COCTaB pa3pe3a, U BHIHECEHHBIX CEYEHUH H300paxkaroT
CIUIOIIHBIMU TOJICTBIMU (OCHOBHBIMH) JINHUAMHU, KOHTYP HaJIOKEHHBIX CEUEHUI — CIIOUTHBIMU
TOHKMMH JIMHUSIMH, TIPH 3TOM KOHTYP H300pa)XCHHS HAa MECTe HAJIO)KEHHOTO CEeUeHHs  He
MIPEPHIBAIOT.

Cekylue IJIOCKOCTH BBIOMPAIOT TakuM 00pa3oM, YTOOBI MOJYYUTh HOPMaJIbHbBIE
MOTIEPEYHbIE CEUCHUSI.

a) .
- 4)
p— ]
? % i [ 7, 7
- - )
:l__,;_ i |
: 9 p { 7227
— — ) ]
}__ : { o
4
Puc.10.1. PacnonoskeHre BEIHECCHHBIX Puc, 10.2. Hanmoxennble ceueHus!
CEUEHUN a) - CHMMETPUYHOE; 6)- HECUMMETPUYHOE

Ecin cekymas IUIOCKOCTh NPOXOAUT YEpe3 OCh BpALIEHUS LUIMHIPUYECKOTO,
KOHMYECKOTO, c(hepryeckoro yriyOneHui, CKBO3HOIO OTBEPCTHs, TO KOHTYPBI OTBEPCTHUS HIIU
yrayOjaeHusT B CEUYEHMM IIOKa3bIBAlOT NOJHOCThIO. (OO003Haue€HHWE CEYEeHUH M0J00HO
0003HAUEHHIO PA3pe30B U COCTOMUT M3 CIEJOB CEKYLIEH MIOCKOCTH M CTPENIKM, YKas3bIBaIoLIeH
HalpaBJIEHUE B3MJIJA, a TaKkKe OYKBBI, MPOCTABIAEMON C HApyKHOW CTOPOHBI CTPEIKU
(puc.10.3). BrlHeceHHOE ceyeHMe He HaJAMUCBIBAIOT M CEKYIIYIO0 IMJIOCKOCTh HE MOKa3bIBaIOT,
€CIIU JIMHUS CEYEHHUs COBIAJIAET C OCBI0 CUMMETPUU CEUEHHs], 4 CAMO CEUYEHHUE PACHOJIOKEHO Ha
NPOJIOJDKEHUN cllefla ceKylued 1ockocTH (cM. puc.10.1, 6) unu B paspbiBe MeXIy 4YacTIMHU
BUJA. J{71s CHMMETPUYHOTO HAJIO)KEHHOTO CEUEHUs CEKYIIYIO MIOCKOCTh TaK)Ke HE MOKa3bIBAIOT.
Ecnu ceueHne HeCMMMETPUYHOE M pacloyiokeHo B paspbiBe (cM. puc.10.1, a) umm sBisercs
HaJlOXKeHHbIM (cM, puc.10.2, 6), TMHUIO CEeYeHHsS MPOBOIAT CO CTPEIKaMH, HO OyKBaMH He

0603HavaroT. CeueHne JOIMyCKaeTCsl pacrojararb ¢ MOBOPOTOM, U300paXkasi HaJl CeYEeHUEM ©
umn 1o crapeiM ['OCTam ciioBoM  «nogepnymoy. J{nsi HECKOIBKUX OAMHAKOBBIX CEUYECHHH,
OTHOCSIIIUXCS K OJHOMY TPEAMETY, JUHUU CEYCHUH 0003HA4YaloT OAHOW W TOM ke OyKBOW W
BBIYEPUYUBAIOT OJHO ceueHue. B ciydasx, eciu cedeHue Moy4yaeTcsi COCTOSIIMM U3 OTAEIbHBIX
YacTel, ClieyeT MPUMEHSTh Pa3pesbl.
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Puc.10.3
Ceuenue 1o TuIly paspesa

Xox padoThI:
BrIinoyiHUTE ceueHue neranu.
2. OTBeTUTH Ha BOMPOCHI.
1. Kaxoe n3obpakeHue Ha3bIBAIOT CEUYECHUEM?
2. JIns yero npUMEHSIOT CeYCHHUS?
3. Kak nozmpaszuensroTcst ceueHus B 3aBUCUMOCTH OT MX PaCIOI0KEHUS
4. JIuHUAMU KaKOW TOJIIMHBI OOBOJST KOHTYpP HAJIOKEHHOTO M BBIHECEHHOTO
cedyeHus1?
Kak u 11 yero mrpuxyroT cedeHus?
[Toka3bIBaIOT JIM B CEYEHUH TO, YTO PACIIOIOKEHO 32 CEKYILIEH MIIOCKOCThIO?
7. B Kkakux ciydasx Ce4YeHHME COIMpoBOXkAalT Haamuckio? Kakue OyKBbI
UCIOJIB3YIOT 11 3TOro?
Kaxk nzo0paxkaroT inaMI0 ceueHus? KakoBo HauepTaHUEe pa30OMKHYTOM JTUHUN?
9. Kak 0003Ha4aroT HECKOJBKO OJMHAKOBBIX CEUYEHUH, OTHOCAIIMXCS K OJTHOMY
npeaMery?

=

oo

o

10.Tme 1o OTHOIIEHWIO K OOO3HAUEHHWIO CEUCHUS YKa3bIBAIOT CHUMBOII o npu
BBITIOTHEHUH CEYECHHSI C TOBOPOTOM?
3aoanue Kk pabome
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Bapuanm Ne 1 Bapuanm No2
Brimonnuts 3 BeIHECeHHBIX ceueHnst A — A, b—b, BpImoanuTs 3 BeIHeCeHHBIX ceueHust 4 — A, b—5b,
B~B. HaumenoBanue :Ban; Marepuan-Ct 50 B~B. HaumenoBanue: Ban Marepuan-Cr4

I'OCT 1050-74.. I'OCT 380-71.



10
I ———— - — e
25 {2 oy — .:5
o //1:_. o
| et ==, I
= gdh e | 17 MES
121 EF I ! @° }‘!k\' ;’]'— ()
= N
5x45° —;—J"" =
25 N
7.5 2545 &0
180
Z"I E’l ]
Bapuanm Ne 3

BrinoanuTh Tpu BeIHECEHHBIX ceueHust A —A, b—
b, B—B. Haumenosanue neraau — Bail.
Marepuan-crans 45 TOCT 1050-74.
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Bapuanm Ne 5

BrInoaHUTE TpH BRIHECEHHBIX ceueHus A-A, b-b,
B-B. Haumenosanue: Ban Marepuan-Ct40
I'OCT 380-71.

Ilpumep evinonnenusn 3a0anus.
A L)'I 8

Qa0

Bapuanm Ne4

BrinoanuTh Tpu BeiHECEHHBIX ceueHus 4 — A, b—I
B~B. HanmenoBanue neranu — Ban Matepuan-Cr-
I'OCT 380-71.

&

o
tp Tl ~22
62 78, 0,

20 ) e _r_

( =
o8 (! EAi!I Txd5e = 1
P l Gombodiz FPLER @7
180
A #H A
Bapuanm No6

BrinoaHuTh TpU BeIHECEHHBIX ceueHus A-A, b-b,B-
Haumenosanwue : Ban. Marepuan-Ct3 I'OCT 380-7.
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NMPAKTUYECKAS
Tema 8. Pa3pe3ssl.
IIpocTtbie pa3pe3bl
Iean padorei: OCBOCHME U 3aKPEITIEHUE YMEHUM

PABOTA Nels.

1 HAaBBIKOB I10 BBITIOJIHCHUTIO PA3pE30B U

COCAMHCHUIO X C BUAOM, BBIIIOJTHCHUC aKCOHOMeTpI/IIIeCKOI\/’I IIPOCKIHH.

ITepedennb ncnob3yemMoro 000pyaoBaHus



[TpucniocoOnenusi, MPUHAJISKHOCTH M MaTepHalibl: uepTeXKHas JO0CKa, 4YepTexkHas Oymara,
Ha0op KapaHJale, TacTUK, peiCIINHA, JIMHEHKU U TPEyTrOoIbHUKH, TPAHCIIOPTHP
TeopeTnyeckas 4acThb

Paspe3 — n3o0paxeHue MpeaMera, MbICIEHHO PACCEYEHHOIO OJHOM WJIM HECKOJIBKUMU
IUIOCKOCTSIMU, TPU 3TOM MBICICHHOE PAacCeUeHUE MIpeaMeTa OTHOCHUTCS TOJbKO K JTaHHOMY
paspesy U He BiIeUeT 3a co00i M3MEHEeHHe IPYrux n300pakeHuid Toro ke npeamera. Ha paspese
MOKA3bIBAIOT TO, YTO IOJIyYaeTCsl B CEKYIeH MIOCKOCTU U YTO PACIoOkKeHOo 3a Hell. Bee wactu
IpeIMeTa, IepeceKacMble IIOCKOCThIO, 3alITPUXOBBIBAIOT, IIYCTOTHI HE LITPUXYIOT.

Pa3pessl pa3nensiorcsi B 3aBUCMMOCTH OT IOJIOKEHUSI CEKYLIeH IUIOCKOCTH M OT 4Yucia
CEKYIIMX IIOCKOCTEH.

B 3aBucuMocTM < OT TONOXEHHS  CEKyIIeW IUIOCKOCTH  pa3pe3bl  ObIBAlOT
TOPU30HTAIBHBIMU(CEKYIasl IJIOCKOCTh MapajlielbHa FOPU30HTAIBHOM IJIOCKOCTH NPOEKIIHiL),
BEPTUKAIBHBIMU (CEKYIIasi MJIOCKOCTh MEePHEHINKYIISIPHA IJIOCKOCTH MPOEKLIN) U HAKIIOHHBIMU
(cexy1ias IIIOCKOCTh COCTABIISIET C TOPU30HTAIBHOM IIOCKOCTBIO YIOJl, OTJINYHBIN OT .IIPSIMOTO).

Beprukanpublii  pa3pe3 Ha3piBaeTcs (PPOHTAIBHBIM, €CIM CEeKyllas IIJIOCKOCTh
napajienbHa (POHTAIBHON IIOCKOCTU MPOEKIHN, U MPOQUIb-HBIM, €CIH CEKYIIasi, MIOCKOCTh
napasuienbHa NpoGUIbHON TUIOCKOCTH MPOEKITHH.

Pa3pesbl ObIBalOT MPOAOIBHBIMU, €CIIM CEKYIIUE IUIOCKOCTH HalpaBJ€Hbl BJIOJIb JITMHbI
WM BBICOTHI npeameTa (pa3pe3 A—A Ha puc. 11.1) u monepeyHbIMH, €CITU CEKYIIHE MIOCKOCTU
HaIpaBJIEHbl NIEPIEHIUKYISIPHO K JJIMHE WM BbicoTe mpenmera (pa3pe3 b— b na puc. 11.1. B
3aBUCHMOCTH OT YHCJIa CEKyIIMX IUIOCKOCTeH paspe3bl ObiBaroT mpoctbivu  (11.2),
00pa30BaHHBIMH OJIHOM CEKYIIEW TUIOCKOCTBIO, U CIOKHBIMU, OOPa30BaHHBIMU HECKOJbKUMU
CEKYIIUMHU wiockocTsiMu. CloXkHBIE pa3pe3bl ObIBAIOT CTYNEHYAThIMU, €CIU CEKyIlne
MJIOCKOCTH TMapasuienbhbl (paspe3 b—>b na puc. 11.1), u nomaHbiMH, €ClTU CEKYIIUE TIOCKOCTH
nepecekaroTcs (paspes A—A Ha puc. 11.1). Ilpu momaHOM paspe3e CEKyIIHe IUIOCKOCTH
YCIJIOBHO IOBEPTHIBAIOTCS JJO COBMEILEHHUS B OJIHY INIOCKOCTb.

Yron MexIy IUIOCKOCTSIMHU—TYION. Pa3pe3, ciyxamuii 1 BBISICHEHHS YCTPONCTBa
npeaMeTa JIMIIb B OTACIBHOM OTPaHMYEHHOM MECTE, Ha3bIBAaeTCsl MECTHBIM (Ha BUJAE CBEPXY
— puc. 11.3). Ha pa3pezax nomyckaercs U300pakaTb HE BCE, YTO PACIOIOXKEHO 3a CeKyIIeH
IJIOCKOCTBIO, €CIIU ATO HE TpeOyeTcsl ISl IOHUMaHUsl KOHCTPYKIUU MPEAMETA.

A-A q)pOHTaJ'II)HI)Ie, TOPHU30HTAJIBHBIC n

npoduIbHBIE pa3pe3bl OOBIYHO pacloyiaraloT Ha MecTe

COOTBETCTBYIOIIUX OCHOBHBIX Bu0B.IIpu

0003HaueHUH  pa3pe3a  YyKa3blBalOT  IOJOXKEHUE
_LE . CEeKyIIeH IUIOCKOCTH, & CaM pa3pe3 OTMEYAIOT IABYyMS
B NpONUCHBIMU OyKBaMH pycckoro andasurta (depes
TUpPE), MOJYEPKHYTHIMHM CIIJIOIIHOM TOHKOM JIMHUEH.
ITonoxenue  cexymied  IUIOCKOCTH  YKa3bIBarOT
pa3oMKHyTON nuHUEN. 1Ipu ci0)KHOM paspese IWTpUXH
IIPOBOJAT TAaKK€ Y MECT IIEPECCUYECHUS CEKYIIHUX
MJIOCKOCTEH Mexay co0oil. Ha HauansHOM M KOHEUHOM
HITPUXaX CIEAYeT CTaBUTh CTPEJIKH, YKa3bIBaroIIHe
HallpaBJI€HUE  B3IJIAJA;  CTPEJIKM  HAHOCAT  Ha
paccTosiHUM 2—3 MM OT KOHIIa IITPHXa.

-

Puc. 11.1.
Pa3pesbl pa3iM4HbIX THUIIOB



Pucynok 11.2 Pucynok 11.3
[Ipocroii hpoHTANBHBIN pa3pes. CoenuHeHue BUa U pa3pesa

HauanbHbIi 1 KOHEYHBIN IITPUXH HE JOJDKHBI MIEpeceKaTh KOHTYP u300paxenus. QKoo
CTpEJIOK, C UX BHEUIHEW CTOPOHBI CTABAT OJHY M Ty ke OyKBy, 0003Haudaromnyio paspes. Ecim
pa3pe3 MOBEPHYT OTHOCHUTEIBHO COOTBETCTBYIOIIETO BHJA, €ro O0O3HAYCHHUE JIOTIOJHSIOT
CIIOBOM «noseprymoy (pa3zpe3 B—B na puc. 11.1.), koTopoe HE TOTUYEPKUBAIOT HJIA IO HOBOMY

I'OCTy 3HaukoM °

[IpocThie ropu3OHTANBHBIE, (PPOHTAIBLHEIE W MPOQIIBHEIC, pa3pe3bl HE 0003HAYAIOT,
€CIM CeKyllas IUIOCKOCTh COBHAAAET C IUIOCKOCTBIO CHMMETPUU U COOTBETCTBYIOLIUE
M300paKeHHST PACIIOIOKEHBI HA OJTHOM M TOM K€ JIUCTE€ B HEMOCPEJICTBEHHOW MPOEKIIMOHHOM
cBs3u  (puc. 11.2.).

MecTHBIN pa3pe3 OOBIYHO Takke He 0003HA4Yar0T. Ero OTAENSAIOT OT BHJA CIUIOIIHON
BOJIHUCTOM IMHUEH. DTa NWHUSA HE JODKHA COBHAQAATh C KAKUMHU-IHOO JIPYTUMH JIMHUSMHU
M300paxeHusl.

Yactb BUJIa U YaCTh pa3pe3a JOIYCKAeTCsl COCIUHSATh, Pa3felisisi UX TOHKOM BOJHHUCTOMN
nuHuel. Ecaum mpu 3TOM COEAMHAIOTCA TOJIOBHM-HA BUJA W TOJIOBMHA pa3pe3a, KaxIblil W3
KOTOPBIX SIBIISIETCS CHMMETPUYHON (GUTYPOH, TO pa3lestoiel JINHUEH CIYKUT OCb CHMMETPUU
(cMm. puc. 11.3.). CoenuHATh TaKUM 00pa30M YaCTH HECUMMETPUYHOU (UTYpBI HE JOMYCKAETCS.
Ecnu yvacte mpeamera mpesicTaBiseT coOOW TeNo BpallleHHUs, MOMYCKaeTCs paslensTh BUI U
pa3pe3 He BCEro MpeaIMeTa, a ero 4aCTH — WTPUXITYHKTUPHON TOHKOM JIMHUEH, COBIAJA0IIEH C
OCBIO0 CHMMETPHUHU 3TOM YaCTH Teja BPALLCHHUS.

Takum 00pa3oMm, CoOeIMHEHHE Ha
YepTeKe TMOJOBUHBI BHJAA C IOJOBUHOU
paspe3a JaeT BO3MOXHOCTb COXPaHHUTh
MOJIHOE TMPEACTaBICHUE O HAPYKHOU H
BHYTpEHHeHN (opMe AeTau.

DOKOHOMHTbh BpE€Ms Ha BBINOJHEHUE
yepTexka, T.K. COKpAIarTCs 3aTpaTbl Ha
HAaHECEHHWE  IITPUXOBKH, BBIYEPUYMBAHUE
JIMHUI HEBUIMMOTO KOHTYpa.

ITocTpoenue paspe3oB B
aKCOHOMETPUH

Jl5is BBISIBIEHUS BHYTPEHHEH (OPMBI
JIeTaaf, BBIUCPUYCHHOM B aKCOHOMETPHH, B
HEKOTOPBIX CIy4asX HPUMEHSIOT pa3pesbl,
KOTOpbIE  YCJIOBHO  MOJKHO  Ha3BaTh
BbIpe3aMu. [lpu »TOM HCHONB3YIOT [IBE
Pucynok 11.4.ITopsigok mOCTpOCHUsI COEAMHEHUS CEeKyIIMe IUIOCKOCTH, COBIAJAIONIME C
IIOJIOBUHEI BU/A C IIOJIOBUHOM paspesa. IJIOCKOCTBI0 CHMMETPUHU (pI/IC. 1 14)

a  Tonnsie paspes

IS

Lodmewenue (odpasabanue) Pesyasmaim - veomew

[]L'jb’ﬂ:“"’;ﬁ vacmu beda u acmy  papesa
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L [Mocrpoenne Bupesa ¢
B AKCOHOMETPHE
Pucynok 11.5. Pucynoxk 11.6. ITonoxenue oceil.
[TocTpoeHue BeIpe3a B aKCOHOMETPUH. a) - B N30METPUUECKON MPOCKIUH

0) BO PpOHTAIBHOMN TUMETPUUECKON MPOCKITUU

Hanpanenue mTpuxoBKU B BIpE3ax.

st aToro crposT ocu akcoHoMmerpuu. Ha kaxmoil ocu oT Toukd O OTKIAIBIBAIOT
MIPOM3BOJIbHBIC, HO paBHBIC MEXIy co0oil oTpe3ku. CoennHHUB mocienoBaTenbHO Toukun ABC
MEXIy COOOH, MOJy4alroT pPAaBHOCTOPOHHHUU TPEYroJbHUK. JIMHUM IMITPUXOBKH MPOBOJIAT
napajuieIbHO CTOPOHAM 3TOTO TpeyrojdbHUKa. UTOOBI OonpeaenuTh HapaBieHHe ITPUXOBKH BO
(GpOHTAILHOW JAUMETPHUH, TAKXKE CTPOST TPEYTrOJAbHUK. TOJBKO B 3TOM Ciydae Mo Oocu Y
OTKJIaJbIBAIOT TIOJIOBUHY OTPE3Ka, NOCTPOEHHOro Ha ocsax X u Z. Cwm. puc. 11.6.
[TocnenoBaTenbHOCTH TOCTPOCHUS HATIISTHOTO N300paXkeHus 1eTaiu ¢ Beipe3oM. (Puc. 11.7.)

Puc. 11.7. IlocrnenoBaTebHOCTD MOCTPOCHUS HATJITHOTO N300paKEHUS IETAIN C BEIPE30M.
Xon padoTsi:

1. VYcnosus 3apanus npeaycMaTpuBaloT NepeuepurBaHye MPUBEICHHBIX B 3aJJaHUSX BUJIOB,
a 3aTeM BBIIOJHEHUS HAa HMX COEAWHEHHs IIOJOBMHBI BUJA C IOJOBHHON paspesa.
JloToNMHUTENBHO 1O  KOMIUIEKCHOMY  YepTeXy IOCTPOUTh aKCOHOMETPHUECKOe
n300pakeHHe JeTaau ¢ BbIpe3oM €€ d4eTBepTH. HaHeceHue pa3MepoB Ha uepTexe
oOs3arenvHO. [Ipumep rpadumyeckoro 3aiaHuss U €ro pelieHus Ha pucyHke. Yeprex
BBINOJIHSACTCS HA popmare A3.

2. OTBETHTH Ha BOTIPOCHI

JU1 4ero NpUMEHSIOTCS Ha YepTekKax pa3pesbl?

Kaxue n3zo0OpakeHus: Ha3pIBAIOTCS pa3pe3amu?

Kak n3meHuThCs n300paskeHue, eciii BMECTO BUJa JETaIH JaTh ee pa3pes?

W3meHsitoTcst Tu BUBI CBEPXY U CJI€BA, €CIIM IJIaBHBIN BUJ 3aMEHUTD €€ pa3pe3om?

Kakoii pa3zpe3 Ha3bpIBatOT POCTHIM?

B 3aBucumoctu OT yero paspesbl JAENATCS Ha BEpTUKAJIbHbIE, TOPU3OHTAJIbHBIE U

HAaKJIOHHBIE?

Kakoii pa3pe3 Ha3bpIBalOT PPOHTATILHBIM?

Kakoit pa3pe3 Ha3bIBatOT Npo(uIbHBIM?

Kakoii pa3pe3 Ha3pIBalOT TOPU30HTATBHBIM?

10. Kakoii pa3pe3 Ha3bIBatOT HAKJIOHHBIM?

11. Kaxoii pa3pe3 Ha3bIBalOT MPOAOJIbHBIM U KaKOil monepeyHbiM?

12. B kakux ciay4asx peKOMEHyeTCsl COeIMHATh YacTh BUJA U YacTh pa3pe3a?

13. Kakoii mTuHUEH pa3aeNsoT 4acTh BUIa U 9acTh pa3pesa?

14. B kakux ciy4asx peKOMEHIyeTCsl COeIMHATh ITOJIOBHHY BHJIA U MTOJIOBUHY pa3pe3a?

15. Kakoii ntuHuer pa3aessiioT MOJIOBUHY BU/IA U TIOJIOBUHY pa3pe3a’?

16. Hy>xHO 1M moka3blBaTh Ha TOJOBHMHE BHJIA BHYTPEHHHE OuepTaHUs npenmera? U

ogakrwdE

© oo~



noyemy?

17.B 4yeM OCOOCHHOCTh HAHECEHHUS pa3MEpPOB Ha H300paKEHUH, COCTOAIIEM W3
MIOJIOBUHBI BUJIA U TTOJIOBUHBI pa3pe3a’?

Ilpumep evinonnenus 3a0anus.
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HPAKTUYECKASI PABOTA Nol6.

Tema 8. Pazpesbl.
BbinoJiHeHHe CJI0KHBIX Pa3pe3oB.
Heap padorei: PazBuTHe U 3aKperyieHNe YMEHUN U HABBIKOB 10 BBIIOJIHEHUIO CIOXKHBIX
pa3pe3oB.
Ilepeyennb ucnoib3yemMoro 000pya0BaHus
[TpucnocoOneHus, NpUHAUIEKHOCTH U MaTepualbl: dYepTeXkHas Jl0cKa, depTexkHas Oymara,
HaOOp KapaHJalllel, JIaCTUK, PEUCIINHA, TUHEUKU U TPEYTOJIbHUKHU, TPAHCIIOPTHP
Teopernveckasi 4acThb

C0XHBIM Ha3bIBAIOT pa3pesbl MPH ABYX M O0Jiee CeKyIIUX IUIOCKOCTAX. B 3aBucUMOCTH
OT TMOJIOXKEHHUS CEKyIIEeH IIJIOCKOCTU CJIOXKHBIE pa3pe3bl MOAPA3AEIsAOT Ha CTyIEHYaThle
(puc.12.1) u nomansie (puc.12.2). CtyneHyaTbIM Ha3bIBA€TCS CIOXKHBIA pa3pes3, KOrjaa CeKyllue
IUIOCKOCTH MAapajulelIbHbl, HO HEE CEKYyIIUE IUIOCKOCTH COBMEUIAIOTCS B IUIOCKOCTH YEpTEXkKa.
JloMaHBIM Ha3bIBAETCS CIOXKHBIMA PA3Pe3, KOTAA CEKYIIHME MIOCKOCTH IEPECEKAIOTCS.
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4 Puc.12.1

[Ipu nmocTpoeHnn 10MaHbIX
pa3pe30B, HAKIIOHHYIO CEKYIIYIO
IIJIOCKOCTB YCIOBHO
MIOBOPAYMBAIOT /10 COBMELICHUS
C IpYTOM CEeKyIeH MIOCKOCTBIO.
[Ipu noBopoTe miIockocTn
HaKJIOHHAs 4acThb JIeTallu
n300pa3uTcs Ha paspese 6e3
HCKa)KEHUS, T.€. B HATYPAJIbHYIO
BenuuuHy (puc. 12.2 a). be3

HenpabBunsro
J) TOBOPOTA MJIOCKOCTH pa3pe3
Pucynok 12.2. MPOELUPYETCs KaK OKAa3aHO Ha
CroxHBIN pa3pe3 (JIOMaHbIi) puc.12.2 6 u nerans

MPEJCTABIISIETCA B UCKAXKEHHOM
BUJIE.




[TonoxkeHne cexymied IUIOCKOCTH TPU  CIOXKHBIX pa3pe3ax Bcerja OTMEyaroT
Pa30OMKHYTOW NTUHHUEH cO mTpuxamMu (HadalbHBIMH, KOHEYHBIMH M B MecTax mnepern6os) Ha
HAYaJbHOM M KOHEYHOM HITPUXAX CTaBAT CTPENKH, YKa3bIBAIOIIKME HAIpaBlieHUE B3MJIAA U
HAHOCAT OJIHY M Ty K€ MPONHCHYI0 OYKBY pycckoro andasuta. Han pazpe3om aenaroT HaamuCh
1o Tumy A-A (TOJBKO IByMsI OyKBaMH ).

Xon padoThri:

1. PaGora Bemonusercas Ha ¢Gopmare A3.VcioBus 3alaHus  IPEIyCMaTPUBAIOT
nepevyepurMBaHre OJTHOTO BUJIA M 3aMEHa JIPYroro BUAa CTyNEHYAThIM U COOTBETCTBEHHO
JIOMaHbIM pa3pe3oM. HaneceHnue pazmMepoB Ha yepTexe 00s13aTeNbHO.

2. OTBeTUTH HA BOMPOCHI.

1. Yem oTiiMuaeTcs CIOKHBIN pa3pe3 OT MPOCTOro?

2. Kax npuMeHSFOTCsI CIIOKHBIC pa3pe3nl?

3. Kak monpaznensiorcsi cIoKHBIE pa3pe3bl B 3aBUCHMOCTH OT IOJIOKEHUSI CEKYIIUX
IJI0CKOCTEM?

Kax 0003Ha4ar0T CII0KHBIC pa3pe3bl?
Bcerna nu cnoxHbie pa3pessl HaJ0 0003HAYATh?
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IMPAKTUYECKAS PABOTA Nel7.
Tema 9. COopouHbIe YepTeKH.
YreHune cOOPOYHOIO YepTeKa.
Hesas padoTbi: OTpaboTKa HaBBIKA YTEHUSI COOPOUHBIX YEPTEKEH.
IlepeyeHb ucnoIbL3yeMOro 060py10BaHuUst



[TpucniocoOnenusi, MPUHAJISKHOCTH M MaTepHalibl: uepTeXKHas JO0CKa, 4YepTexkHas Oymara,
Ha0Op KapaHJale, TaCTHK, pEHCIINHA, JIMHEHKN U TPEYTOJIbHUKH, TPAHCTIOPTUD
TeopeTnyeckas 4acThb

COopka, T. €. coequHEHHE JeTalieil B COOPOYHbBIE €IMHHUIIBI, 8 3aTeM COOPOYHBIX STUHUIL
U JIeTajeil B roTOBOE 3aKOHUYEHHOE U3/IeJINe, IPOU3BOIUTCS IO COOPOUHBIM YEPTEKAM.

COopoYHbIe YepTEKU Pa3THUAIOTCS MEXy cO00M Ha3HAYEHUEM, a OT Ha3HAYCHUS
3aBHCHUT UX COJACpKAHUE.

COopoYHbIe YepTEKU BXOAAT B KOMIUIEKT paboueil JOKyMEHTAIUK U MpeIHA3HAYAI0TCS
HENOCPEACTBEHHO 715 Mpon3BoAcTBa. [1o HUM BenyT cOOpouHbie pabOTHI, COSAUHSIIOT AE€TAIH B
cOOpOUHBIC €AMHUIIBI, H3/IETHUA U KOHTPOIUPYIOT 3TU PAOOTHI.

[Io cOGopouHBIM YepTexaM MOKHO MPEICTaBUTh B3aUMOCBSI3U COCTaBHBIX 4YacTed H
crocoObl coenuHenus: neranedl (puc.12. 1). CocraB u3nenust onpenensercss crenupukamnmeit
(puc.12.2).

Kak BunHO u3 pucynka 31.1, cOOpouHBIN YepTeX COACPKUT TOJIBKO IBA N300paKeHUs B
COOTBETCTBUU C €r0 OCHOBHBIM Ha3HAUYE€HHUEM OOCIYKHUBATh MpOIlecC COOPKH, T. €. JaTh MOJIHbIE
CBEJICHUSI O B3aUMOJICHCTBUU JeTayned, COOPOYHBIX EAMHUI] U O CI0CO0aX MX COCIUHEHHS.
BrIsBIsTE BO BCeX MOApPOOHOCTSX (HhOpMY AJIEMEHTOB JeTanel 371ech He TpeOyeTcs, MOCKOIbKY
Ha pabodee MECTO clecaps-COOpIIHUKa BCE JCTaTN U COOPOUHBIC SAMHHIIBI OOBIYHO TTOCTYIAIOT B
TOTOBOM BHJIe (MCKJIIOUEHHE COCTAaBJISIOT JETalH, KOTOPhIE M3TOTOBJISIOT MO JAHHBIM CaMOro
coopouHoro ueprexa). [lo 3Tol mpuumHe cneruduKanys OOBIYHO IAaeTCsS COKpalleHHas, 0e3
yKa3aHUs CBEICHHI O MaTepuase, u3 KOTOPOro M3TOTOBJICHBI I€TaIH. JTU CBEICHUS MOIy4aloT
HETIOCPEACTBEHHO MO dYepTekaMm JeTaneil. Jlerann, M3 KOTOPBIX COCTaBIEHBI COOpPOYHBIE
€MHMUIIBI, BXOJIAIINE B U3/ENNE, B clielU(UKAIIMYA HE MEePeUnCisitoTes. Tak, HampuMmep, KOpIyc
U CEUI0 COEAMHSIOTCS MEXAYy COOOH TOCPEICTBOM 3alPECCOBKH IO OTACIBHOMY YEpPTEKY,
o0pa3ys cOOpOUYHYIO €AMHHILY, KOTOpas M MOCTymaeT Ha cOopky m3nenus (cM. mo3. 1 Ha puc.
31.1.
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Pucynok.12.1 . Pucynok.12.2.

Ha ocHoBe uepTerka 00111ero Bi/Ia BHIIOIHIIOT COOPOYHBIN YepTEK, BXOAAIMINN B COCTAB
pabouel TOKyMeHTaluu. DTOT YePTEX MMOKa3aH KaK TUIIOBOU MPUMED ISl YTEHHUSL.

ITo cnemudukanuu (puc.31.2) Mbl y3HaeM, 4YTO Ha COOPKY MOCTYMSAT MATHAALATh
HAaUMEHOBAHUM COCTAaBHBIX YaCTeHl, U3 HUX JEBATH JeTajlell U3rOTOBIISIIOTCS IO YepTexam, TpU
HalMEHOBAHUS — CTaHJApTHBIE KPETeXHbIe M3/eNUs U JBa — IPEIBAPUTEIbHO COOpaHHbIE
cObopouHble eMHULIBI. KomuuecTBo 1715 KaX/10ro HAMMEHOBAHUS YKa3aHO B CIIEHU(DUKAIIH.



[To aTOMy 4epTexy JIETKO YSCHUTH MOCIEI0BATEIbHOCTh COOPKH JeTaliell 1 cOOpOUHBIX
enunul. OTMETHM, YTO B CHEHU(HUKAIMKA W HA YEPTEXe IMOPSIOK 3aMUCH M O00O03HAUYEHUS
COCTaBHBIX YacTeil He CBSA3BIBAIOT C IOCIIEIOBATEILHOCTHIO COOpPKH, KOTOpas OTpa)kaeTcsl B
OTJEIbHOM TEXHUYECKOM JJOKYMEHTE — TEXHOJIOTHUECKON KapTe.

Xoxa padoTbI:

1.ITpounTath yepTexk MO CAEAYIOLIEH I0CIE10BAaTEIBHOCTH.

1. Onpenenuth Ha3BaHUE U3AETUs. 3HAS Ha3BaHUE U3/IENINS, KOTOPOE YKA3bIBACTCS B
OCHOBHOH HAJIIHCH, JIETYe YUTATh YEPTEXK.

2. O3HaKOMHTHCS C ONHMCAHUEM JAHHOTO U3/eNus (€Ciiu UMEETCs, B HACTOAIIEM Cllydyae B
HEM HEeT HeOOXOIMMOCTH U3- 33 TPOCTOTHI U3ACIHIN).

3. Ha oTnenbHOM JUCTE BBIMOMHAIOT cierdukamnuio u3aenus (muct popmara A4 (puc.
12. 2).

4. YcTaHOBUTD, KaKie U300paXkeHus (BHIbI, pa3pe3bl, CeUeHus1) 1aHbl Ha yepTexe? B
pe3yJbTaTe UX COMOCTABICHUS CO3aeTCs O0IIee MpeICcTaBIeHue 0 GopMe U YCTpOCcTBE
uznenusi. OnpenenuTb B3auMOCBSI3b MEX/1y H300paKeHUIMU. ITO HEOOXOIUMO ISl TOTO, YTOOBI
C TIOMOUIBIO M3MEPEHHUI HAXOIUTh JIETaI Ha COOPOYHOM YEpTEKeE.

5. PaccmotpeTs, nmonb3ysich crienupukanuei, n300paxxeHus Kaxaou aetanu. s aroro
BBISICHUTH 110 CTICHU(HUKAIINY Ha3BaHHUE NIEPBOI IETaIH U APYTHE, OTHOCAIINECS K HEW JaHHBIE.
Haiiti n3o0paskeHus Aetaiu no o0o3HavYeHuo ee no3uuu. OnpeaenuTs Gopmy JAeTanu
COITOCTABJISIs BCE €€ M300pakeHUs], JaHHbBIE Ha YepTexe. Tak MoCTymarT MOCIe0BATEIEHO CO
BCEMHU JICTaJISIMHU.

6. YCcTaHOBHTH, KaK COSAMHSIOTCS MEXIy co00# IeTanu (C IOMOIIbIO pe3b0bl, ITOHKH,
mTudTa, CBAPKU, KIETKH U T. 1M.)? BBISICHUTB, KaK MepeMenialoTcs BO BpeMs paboThI
[IOJABVKHBIE YaCTHU U3ETIHA?

2.0meemumo nHa 6onpocwl.

1.KakoBa nocien0BaTenbHOCTh YTEHUSI COOPOYHOTO YepTeka?

2.3 Kakoro JOKYMEHTa MOKHO TIOJIY4YUTh CBelIeHUs 00 OCHOBHBIX pa3Mepax
CTaHIapPTHBIX U3AENUI, N300paKEHHBIX HA COOPOUHOM uepTexe?

BapuanT 1
OcHoBHBIE eTanu: |- npuwkuM, 2 — TIJIaHKa, 3- pyKOsTKA, 4- BUHT HAXKUMHOM,
5-BHHT PEryJIMPOBOYHBIN. 6- MPYyKUHA.
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OCHOBHBIE AeTaNu: |- KOPOMBICIIO, 2- HAKMMHOM BUHT, 3- 3aXBaThl, 4- OrpaHUYUTENb,

5-CranaapTHOE U3JIeJIUE BUHT.
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Bapuanr 3.

OcHoBHbIE JeTanu: 1- marpuua, 2- MyaHCOH, 3- Hampabisiolas, 4- pykosTka, 5-

mtudr,
6- BUHT
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Bapuanr 4.
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-KOJIIa4KOBasi ramkKa

OcHoBHBbIE feTanu: 1- kopnyc, 2- TpyOKka, 3- KpblliKa, 4- 3aCJIOHKa, 5
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Bapuanr 5.
OcHOBHBIE ieTanu: |- ponuK, 2- oCh, 3- 000¥Ma, 4- pbIM, 5- KOJIBIIO, 6- BHHT.
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Bapwuanr 6.
OcHosHble aetanu: 1- muedo, 2- manen, 3- Bay, 4-THQT, 5- BUHT.
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MNPAKTHYECKAS PABOTA Nel8.
Tema 9. COopouHbIe YepTexKH.
CocrasJiienne cnenvpukanmm.
Heab padorbi: OTpaboTKa HaBbIKA COCTABIICHUS CHICIIU(PUKAIIUY.
Ilepeyennb ucnoib3yemMoro o00pyaoBaHus
[TpucnocoOieHus, MpUHAUIEKHOCTH U MaTepHalbl: dYepTeXKHas Jl0cKa, depTekHas Oymara,
HaOOp KapaHJalllel, JIaCTUK, PeUCIINHA, TMHEUKU U TPEYTOJIbHUKHU, TPAHCIOPTHP
Teopernyeckas 4acTb

Ha otnensHOM JHICTE BBIMONHSIOT crierudukanmto u3aenus. Crnenndukanueil Ha3pIBalOT
JIOKYMEHT, OINpeAessIoluil cocTtaB cOOpouHON enuHMIBl. B crnenudukanuio BHOCAT IO
paszenaM OCHOBHBIE YacTH HM3JETHs, a TaK K€ KOHCTPYKTOPCKHE JOKYMEHTBI, OTHOCSIIHECS K
sToMy wu3zenuto. Hamuuume pasnenoB B cnenM@UKALUM ONpeNeNnseTcss COCTaBOM M3JAEIHs.
Paznenbr pacmomararorcss B CIEAYIONMEM TOPSAIKE: JAOKYMEHTAIMs, COOPOYHBIC €IMHMIIBL,
JIeTajIu, CTaHJapTHBIE U3/1EIHsL, IPOUne U3/1eIHs, MaTepHUabl.

B pasnen «/lokymeHTanmus» BHOCAT JOKYMEHTHI CHENH(DUIIUPYEMOTO H3JENusi, KpoMe
cneruuKaum.

B paznmensr «COopodHble eAMHUIB» H «/leTanm» BHOCAT HENOCPEICTBEHHO BXOJISIINE
cneuuduupyemMoe u3zenue cOOpouHble eIMHULBI U JETaJH.

B paznene «CrangapTHBIE U3AETHS 3alMCHIBAIOT W3ENUs, GOPMY H pa3Mepbl KOTOPBIX
ycranaBnuBatoT 'OCTr1, OCTroI B aidaBUTHOM MOPSAKE HAMMEHOBAHUM W3EUH.

B pasmen «Marepuam» BHOCAT BCe MaTepuaibl HEMOCPEICTBEHHO BXOJSIINE B
cnenupuIpyeMoe u3Jenue.

[Tocne kaxmoro paszena OCTaBISIOT HECKOJIBKO CBOOOJHBIX CTPOK JJIsi JIOTOJHH-
TEJIbHBIX 3aIHCel.

B rpade «Dopmar» VYkazweiBaroT pasmep (opmara, Ha KOTOPOM BBITIOJIHEH UYEPTEXK
JeTaqd WM HMHOM KOHCTPYKTOPCKMM JokyMeHT. ['pady He 3amonmHSIOT [ pa3fenoB
«Crangaptheie m3aenus», «lIpoune wznenus» m Marepuansl»y. [ns neraneil Ha KOTOpbIe HE
BBITOJIHEHBI YepTeXH, B Tpade ykaspiBaioT: bU. (be3 ueprexa)

I'pada «3ona» He 3amomHsAETCS,
B rpade «O603HaueHue» He 3aroHsIeTCs.



I'pady ne 3amomustor mist pasgenoB «CranmapTHbie uznenus», «lIpoune Mznenus» u
«Marepuansm.

B rpade «HanmenoBanue» yka3blBaroT:

- JUI1 JIOKyMEHTOB TOJBKO UX HAaMMEHOBAaHHUE, HAlpUMeEp: COOPOUYHBIN YEPTEXK,

- s cCOOPOYHBIX €IUHUI] U JeTallel - UX HAaUMEHOBAHHE B COOTBETCTBUU C OCHOBHOM
HA/MMCBIO HA YePTEkKaxX ITUX U3JICIIUH;

- JUIA JleTaneld, Ha KOTOpbIe HE BBIMYIIEHbl YEPTEKH, YKA3bIBAIOT UX HAMMEHOBAHUS,
MaTepHal, a Takke pa3Mepbl, HEOOXOIUMBIE I UX N3TOTOBIICHHUS,

- JUIsl CTaHJAPTHBIX M3JEIUA W MaTepualoB - MX HAaUMEHOBaHMS U ycloBHble O00-
3HAYEHUS B COOTBETCTBUH CO CTAHIAPTAMHU U TEXHUYECKUMHU YCIOBUSIMH.

- B rpade «Kom» yka3pIBalOT KOJMYECTBO COCTABHBIX 4YacTei, BXOIAIIUX B OIHO
u3Jenue, a JUisi MaTepHalioB - KOJMYECTBO MaTepHaja Ha OJHO M3JIeNIHe C yKa3aHHEeM €IWHUIIBI
U3MEpEeHUSI.

- B rpade «lIpumeuanuey ykas3bIBarOT JOMOJHUTENIBHBIC CBEACHUS, OTHOCALIMECS K
U3JIeNHSIM, TOKYMEHTaM, MaTepraliaM, BHECEHHBIM B CEpTU(DUKAIIHIO.

CoBmenarh crenu(UKAIUIO cO COOPOYHBIM YEPTEKOM JOMYCTUMO TOJIBKO HA JIUCTE
dopmataA4 (I'OCT 2.301-68). [Ipu sTom crienuduKaIio pacnoiaranT HIKe rpaduueckoro
HU300paKCHHS

Crnenudukanus, popma 2A (Puc.12. 2)

ITIpumep.
§l«
§_ kS ,;;5 ObozHaweHUe Haumenoaanue Kon| Mpuweqy.
fNoxyueamayun
¥ KybTy, 2001 Yuye@inoe nocobue
A2 54.000. Cb CEopounLNl vepmen
gemanu
Al 1 54. 001 Kopnye 1
A |2 4, 002 Lunuudp xopnyca 1
Al |3 54. 003 Konsyo ynnomaumenskoe | 1
M| 4 54. 004 ilfmok knanaHa 1
Ad K 54, 005 Cedno ssINycKkHOZC x1anaHa | 1
M |6 54, 006 flnoxnadxka pezynupoe. 8
A |7 54, 007 illaiba cmonopHan 1
Ad 8 4. 008 fatika konnaydxosan 1
Ad |9 54, 009 flpywuna 1
Adl |10 54. 018 PunLmp cemuamuiil 1
Ad " 54. 011 Konsyo 1
Adl |12 54.012 flpabxa 1
Al |13 54. 013 flpebya ynnomuawmensas 1
A |14 54.014 @urbmp wemannonepamad. | 1
Adl |15 54. 015 Kowyx 1
Al |16 54, 016 Konbyo npykuttoe 1
Cmandapmusie uadenua

17 Buum W4y 10 FOCT 17473-80%| 4

18 fatika M12 FTOCT 53915-70* 1

19 illaiba 4657 TOCT 6402-70% | 4

20 Wapux &7 mu P FOCT 3722-81| 4
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Puc. 12. 2
Xoa padoThl:
1. CocraBuTh CHETH(PHUKAIHIO.
2. OTBEeTUTH Ha BOIPOCHI

1. Yro Ha3wiBaeTcs crienupuKanuei?

2. CKOJBKO pa3/ieioB BHOCUTCS B CHIELU(PHUKALNIO?

3. Kak opopmisiercs crienudukanms?

IMPAKTHUYECKAS PABOTA Nel9.
Tema 9. COopouHbIe YepTeKH.
JeramupoBanne cOOPOYHOro YepTeKa.
Hens  pa0GoThl:  BBHIIONHEHHWE  JICTAIMPOBAHHMS ~ COOPOYHOTO  YepTeka,  pa3BUTHE
IPOCTPAaHCTBEHHOI'O0 BOOOPAXEHUs; UCIOJIb30BaHUE IpadrKa MPONOPHMOHAIBLHOIO MacuTala;
IIPOCTaBJIEHUE Pa3MEPOB Ha JIETaNH.
Ilepeyens HCIOJIB3yeMOro 000pyA0BaAHHS
[Ipucnocobnenus, NpUHAANEKHOCTH M MaTepUalbl: 4YepTeKHas [0cCKa, yepTexkHas Oymara,
Ha0oOp KapaHJalle, TacTHK, peHCIINHA, JIMHEHKN U TPEYTOJIbHUKH, TPAHCTIOPTUD

TeopeTnueckasi 4acTb

JleranupoBaHueM Ha3bIBaeTCs NPOILECC BBIMOJHEHHS PabOUYMX depTexel neranei mo
COOPOYHOMY YEPTEKY.

HyxHo mnpeaBapuTenbHO TIIATENBHO HW3YYUTh MPEJCTABICHHBIM Ha JeTaJMpOBaHHE
cOOpOYHBIN YepTeXkK, BBICHAS Ha3HaueHUEe W NpuHIUN paboTsl u3aenus. Ilo cnenudukanum
YCTAHABJIMBAIOT CTAHIAPTHBIE M TOMYTHBIE, HE TMOAJIEKaIIHe AeTanupoBaHuto. Omnpenenstor
dbopMy OTACNBHBIX JeTalield, WX B3aWMOJIEWCTBHE H Ha3zHaueHue. V3ywaioT pasmepsl,
HaHECEHHbIE Ha ueprexe (rabapuTHBIE, MOHTAXKHBIE, YCTaHOBOYHBIE U Jp.). OOpamaror
BHHMaHHUE Ha MacIITad n300pasKeHHS.



PaGounii yepTex merand, BBHIIOJHEHHBIA 110 COOPOYHOMY YEPTEXKY, TOJDKEH COACPIKATh
BCE pa3Mepbl, He0OX0ouMbIe sl U3rotoBieHus. OIHAKO, HA COOPOYHOM YEPTEIKE MPOCTABICHBI
TOJIbKO ra0apuTHBIE pa3Mepbl KOHCTPYKLHUHU, pa3Mepbl MPUCOCAUHUTENBHBIX U OTBETCTBEHHBIX
noBepxHocTed. Ha mnpeanpusitusix cOOpOUYHBIE YEPTEXKH BBINOJHSIOT B  OIMPEICICHHOM
Maciitabe, W pasMepbl OTAEIBHBIX 3JIEMEHTOB MOXXHO 3aUMCTBOBATh MPSIMO C 4epTeka.
Macmrabel n300pakeHuli COOPOYHBIX €IWHUIl B JAHHOM IOCOOMHU OTIMYAIOTCS OT TEX, 4YTO
yKa3aHbl B OCHOBHOM HaAMUCH U 3TO TpeOyeT BhIACHEHHA MacmTaba. (s Toro yTtoOsbl
OTpEACIUTh, WCTUHHBIC pPa3Mepbl JeTalield, MOJb3YIOTCS TIpaGuKOM MPOMOPIHUOHAIBEHOTO
MaciTaba, KOTOPBIM BBIMOJIHSACTCS HA MIJLIUMETpoBoM Oymare (pucynok 10.1). Jlns storo
CTPOAT KOOpPJMHATHBIE OCH Z U X. Ha ocu X OT LIeHTpa mepecedyeHus oced O OTKJIAIbIBAIOT
pa3Mep 22MM (BHYTPEHHHM TUaMeTp BTYJIKH), U3MEPEHHBIN [IUPKYJIEM 110 YepTEXKY, a Ha OCU Z -
pasMmep, ykazaHHbII Ha ueprexke — 30mm.IlpoBegeM u3 HaWIEHHBIX TOYEK JIMHHH,
napajulesIbHBIE OCSIM X U Z, OTIPEAesIUM TOUKY A, yepe3 KOTOPYIO MPOHAET MPsIMON JTyY.

st onpeneneHust IeHCTBUTEIBLHOTO pa3Mepa JIEMEHTa JeTalu, 3aMEPEHHBIN ITUPKYIIEM,
HampuMmep, AuaMmerp BTynkd D, oTkiaapBaloT mo ocu X oT Touku O u V HaxomsT
JIEMCTBUTENbHBIN pa3Mep AeTtaid Ha ocu Z (40MM HM3ydarOT €€ Hapy>KHYI0 U BHYTPEHHIOIO
}opmy).

[eranupoBanue cOOpPOYHOTO yepTexa MPOU3BOAUTCS B (1420001157
MOCIIEAOBATEIHLHOCTH: HA COOPOYHOM UEPTEKE HYKHYIO JeTallb HaXOAT MO0 HOMEpPY IMO3ULIUH,
YKa3aHHOMY Ha JIMHUU-BBIHOCKE B COOTBETCTBMH cO crnenudukanuerdn Ha wusnenue. Ilo
MPOEKIIMSIM, IPUBEACHHBIM Ha cOOpodHOM uepTexe. /g pabodero yepTeka BHIOMPAIOT INIaBHOE
M300paKeHUe J1eTaly, KOTOPOE MOXKET U HE COBIAAATh C €ro M300pakeHueM Ha cOOpOYHOM
YepTeke, U ONPEIeNIIOT He0OXOAMMOe KOJIMYEeCTBO M300pakeHu (BUIOB, pa3pe30B, CEUCHUH,
BBIHOCHBIX JJIEMEHTOB).

oy z @.}, Bribuparor Macuirad
& i n300pakeHus sl paboyero
mmmm :ji - i yeprexa JeTaaud U HYXKHBIN
gl A, : dbopmar Oymaru c ydeTom
z 5 = s pa3MeleHHs BCEX
s = R M300pakKeHuil  jeTamd  n
51, e B30 ! 53 VBTN N

N ¥ | OCHOBHOM HA/IITUCH.
EX, A Hameuaror  pacrmosiokeHue
BCEX H300paKCHHI JeTaln
! Ha uepTeke BBIOPAHHOTO
¢dopmara u TOHKHMU
Puc.13.1 JAHUSAMUA HAHOCIT  BHJIHI,
pas3pessl, CCUCHHS "

BBIHOCHBIC 2JIEMEHTHI,

a Tak)ke MPOBOJISAT BHIHOCHBIE U pa3MepHble JTUHUU. [1onb3ysich rpadkoM MPOMOPIHOHATBHOTO
MmacmTa0a, TOCTPOCHHBIM JIJIsl JAHHOTO YepTeXka, ONpPEICISIOT UCTHHHBIC JIEMEHTHI JIETall U
MPOCTABIISIFOT MX HA YEPTEKE.

Pa3mepsl pacok, MpoTOUYEK IEHTPOBBIX OTBEPCTHH U T.II. ONIPEIEISIOT HE IO COOPOYHOMY
4epTeKy, a MO CTaHAapTaM Ha JTH DJIEMEHTHI, TOCJe TOTO Kak BCE H300pakeHus OyayT
HAHECCHBI BBITIOIHSAIOT OOBOJAKY YEpTeka, INITPUXOBKY pPa3pe30B M CEUYCHUH W HAHECECHUS
0003HauEHMsI IIEPOXOBATOCTEH MOBEPXHOCTEM.

OTBeTHI Ha BOMPOCHI K 3aJaHUIO MTOTPEOYIOT OT yYaIIerocsi He TOJIBKO TIIATEIFHOTO MPOYTSHHS
cOOpOYHOrO 4YepTexka 3aJaHus, HO U TOBTOPEHHs] BCETr0 Y4eOHOro Marepualia IO TeMme
«COOpOYHBIEC YEPTEIKM.
Xon paboTsi:
l. BBIMOTHUTE 3CKU3BI JETANEH 10 COOPOIHOMY YEPTEXKY.
Il. OTBETUTH HA BOMIPOCHI.

1. Yto Ha3BIBAIOT AETATMPOBAHUEM?



B dem 3akntouaercs mpoiecc AeTalTupoBaHus?

Ilepeuncnure 3Tanbl A€TaIMPOBAHUS.

MoxHO 511, cocTaBisis pabodyue 4epTeku JAeTayned, BO BCeX CllydasX KOIUPOBaTh C
gyepTerka o0mero Buaa (Wi co cOOPOYHOTO YepTexka) BCe UX M300paKECHHUSI, TIOJTOKECHUE
JUTSL TIIABHOT'O M300pakeHus U mp.?

UTo 3HAYUT COIIaCOBATH pa3Mepbl?

Kak Ha3biBaeTcs uszaenue, n300pakeHHOe Ha COOPOYHOM uepTexe?

Jl1s KaKoi Lieu CIy’KUT JaHHOE U3/eaue?

Kakue nzo0pakeHust JaHbl Ha COOPOUYHOM YepTexe?

W3 ckoibKUX J1eTael COCTOUT U3enue?

10 Kakue Buibl pa3beMHBIX U HEPA3bEMHBIX COCTUHEHUH JIeTallel UMeeT JTaHHOe u3zienue?
DCKU3bl BBITOJIHAIOTCS B padoueil Terpaau. [lepen BoIogHEHUEM 3TON pabOThHI CTYJEHT J0JIKEH
TIIATEJIBHO HM3YyYUTh M MPOUYECTh COOPOUHBIN YEpTEK 0 PEKOMEHJIALMSIM, H3JI0KEHHBIM B
y4eOHOM JIuTeparype.

CryneHT HoKeH pa3o0paTh HAa3HAYCHHME KaKJIOW JAeTayld, B3aMMOJAEHUCTBHE AeTaleld MexXay
co0o0if; onpenenuts HopMy KaxkI0il JeTald U KOHCTPYKTHBHBIE 3JIEMEHTHI J€Tall, KOTOPbIE HE
HaXOJAT OTPAKEHMsI Ha COOPOUYHBIX YepTeXkax; ONpeleIUTh MUHUMAIbHO HEOOXOIUMOE YUCIIO
U300paeHW Kaxaou paeramu. [lpw 3TOM HAAO MOMHUTH, YTO YHCIO H300paKEeHUH U
IOJIOKEHHEe Ha pabodyeM uepTexe JAeTand He 00sA3aTesNbHO JOJKHBI COOTBETCTBOBAThH
M300paXEHUIO JIeTaIl Ha COOPOYHOM YEPTEKE.

[Ipu ompeneneHMM M HPOCTAHOBKE DPAa3MEPOB HAJ0 YUYUTHIBaTh, YTO HEKOTOPBIE 3JIEMEHTHI
JieTaly JAOJKHBI MMETh CTaHAAapTHBIE WIM HOpMaibHbIE pa3Mmepsl. [Ipu onpenenenun pasmepos
JieTaa HeoOXOoIUMO BepUTh MacuTady cOopouyHoro ueprexa. IlapameTpsl 11€poXxoBaTOCTH
MOBEPXHOCTEN YCTAHABIMBAET U MPOCTABISET CTYACHT IO COTJIACOBAHMIO C IPENOJaBaTENIEM.
BbInmonHuTh 3CKU3bI AeTaned ysna [0 yka3zaHuio mnpenojgasatens. [lng ogHol w3 geranei
IIOMHMMO 3CKHU32a BBINOJIHIETCS aKCOHOMETpus. [IpocTaBUTh pa3zMepsl.

[Ipy BBIMOJHEHUM 3CKU30B Ul ONPEAEICHUS pPa3MEpPOB JleTald HEOOXOIUMO BBIICHUTH
MCTUHHBIN MaciiTad yepTexka 1 MPOU3BECTH HEOOXOIUMbIE PACUEThI.

Jletanu Ha 3cku3ax cienyeT n300pakaTh ¢ HAMMEHBIIUM KOJIMYECTBOM BMJIOB, HO MX JOJKHO
OBITH JIOCTAaTOYHO Ui ompeaeneHuss (Gopmbl U pa3MmepoB jAeranu. Pacmonararth jaeranu Ha
ACKM3axX CIlEeAyeT C y4yeToM TOro, Kak HMx OyayT oOpabareiBaTh. Tak, TOYEHbIE MIETaiH,
MOBEPXHOCTU KOTOPBIX SIBJSIOTCS MOBEPXHOCTSMU BpAIICHUs, CJEAyeT pacmojiaratb ¢
TOPU30HTAJIBHO PACIOJIOKEHHOW OCBIO BpaILlEHUS.

Jns stux neranedt yacto ObIBaeT JAOCTATOYHO OJHOTO BHUZA, TaK KaK 3HaK = Iepen
pasMepoM JAuaMmeTpa LWINHAPA TOBOPUT O TOM, YTO Jpyras IPOEKLHs ITOr0 3JIEMEHTa —
OKPYXHOCTb U €€ HET HEOOXOAUMOCTH BBIYEPUUBATD.

Ocoboe BHUMaHME cieayeT OoOpaTUTh Ha COIpsAraeMble pa3Mepbl JeTaliell, KOTOophle
ONpEAeNAIOT XapakTep UX coequHeHus. Ha oTneiabHOM JMcTe BBINOJHSIOT Clenu(UKaIio
(popmat A4 o Gopme 2A).

[Tpumep 3ananus u ero pemieHne nokasansl Ha puc. 13.3. HammenoBanue u3nenust — Koprryc.
OTBeThbI Ha BONPOCHI K 3aJJaHUIO MOTPEOYIOT OT y4alllerocsi He TOJIbKO TIIATEIBHOTO MPOYTEHUS
cOOpOYHOro 4YepTexka 3aJaHusd, HO U TOBTOPEHMS] BCEro y4eOHOro marepuajia IO TeMme
«COOpOUHBIE UEPTEKI».

BapuanTsl 3aanmii k padoTe 1aHbl B IpakTuyeckoil padbore 12

Pucynox 13.3. [Ipumep BbINONTHEHUS 3a/laHus (A€TAIMPOBAaHHE COOPOUHOTO YEPTEXK
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IIpakTnueckoe 3ansaTue Ne 20.
Tema 10. YepTesku mo cnenuajibHOCTH
BoinosiHeHue yeprexa 00JTOBOIO COCIMHEHUSI.
Leanb padotei: Paccuntarh U BBIMOIHUTH YEPTEX OOJITOBOTO COETUHEHUS.
ITepeyens ncnob3yemMoro 000pyao0BaHus



[TpucnocoOneHus, NpUHAUIEKHOCTH U MaTepHalbl: dYepTe)KHas Jl0cKa, depTexkHas Oymara,
Ha0Op KapaHJale, TaCTHK, pEHCIINHA, JIMHEHKN U TPEYTOJIbHUKH, TPAHCTIOPTUD
TeopeTnyeckas 4acThb

CoenuHenue neTaneil B U3/1€IMNA MOXET ObITh Pa3beMHBIM U HEPa3beMHBIM. PazbeMHOe
COEJIMHEHHUE MO3BOJISIET MHOTOKPATHO BBIIOJIHATH pa300pKy M MOCIEAYIOUIYI0 cOOpPKY IpU 3TOM
LIEJIOCTHOCTD AETaJeH, BXOAAIIUX B COEIMHEHUE HE HapyLIaeTCs.

K pa3beMHBIM COEIMHEHMSM OTHOCATCS: pe3bOOBbIe, ILUMOHOYHBIE, 3yOudaThle, Ha
nUMnax, MmrugToBble, KiauHOBBIE. Cpeau  pa3beMHBIX — COCIMHEHHWH  HauOosbliee
pacrpocTpaHeHHEe MOJYUYHIIN Pe3b0OBbIE COEIMHEHMs], K HUM oTHOocsATcs: OontoBble (Puc.15.1),
LINWJICYHbIE, BAHTOBBIE.

Jletanmu 3THX COCAWHEHHMH - BHUHTHI, OOJTHI, INMHIbKH, TalKM W IIAHOBI HMEIOT
YCTAHOBIICHHYIO CTaHAapTOM (opMy pasMepbl U ycioBHbIE 00o3HaueHHs. [lonp3ysack sTuMH
0003HAUEHUSIMHU, MOXHO OTBICKAaTh pa3Mepbl KpEN&XHbIX JAeTaleil B COOTBETCTBYIOLIMX
tabinuax cranaaproB. C n3o0pakeHMEM KpeneéXHbIX JeTaleld NMPUXOAMUTCS CTAJKUBATHCA Ha
cOOpOUHBIX uepTexax. bonT, MNWIBKK U BUHTHI Ha YEPTEKaxX MOKAa3bIBalOT HE PaCCEYECHHBIMU.
[aiiky ¥ maiiObI TakKe MOKa3bIBAIOT HE paccedeHHbIMH. Ha 3Tux ueprexax OONTHI, MIMUIBKH,
BHUHTBI BBIYEPUYHUBAIOT 110 OTHOCUTEJIBHBIM pa3MepaM U YHPOILIEHHO. JTO 3HAYUT, YTO BEJIUYHHY
OT/ICNIbHBIX 3JIEMEHTOB OMPEIEIAIOT B 3aBUCUMOCTH OT Hapy»XKHOTO AuameTpa pe3nos! (d). Jnuna
0oiTa 3aBUCUT OT TOJNIIMHBI COENMHSAEMBbIX JAeTaneld. boiaroBoe coeauHEHUE BBINOIHIETCS
YIPOIIEHHO, 3TO 3aKJII0YaeTCs B CIEAYIOMMM: (Dacku Ha rojoBKax OOJITOB raekK, U CTEP)KHE HE
HU300paKaroT.

bonmobBoe coeduHerue demaned no ycA08HsIM COOMHOWEHUSIM

1o zadarserm npenodobamener posmepor

7
1§ o - 5 i
- Buinonkums pacyem pasmepol u wepmex CoeguHeHus
- } Waz pesslin P=
5 c? Brympenrut duamemp pessdet d,=
¥ ; 3 Bucoma zavky H=

Bsicoma 2onobku Soama hi=

Pasmep gacku C=

Paduycy gacok zauku u 2onabku doama.

5 R= Sor = ;s
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;™ no nocmpoenue :

r.= d

Puc.15.1

3a30p MeXAy CTepKHEM O0ONTa M OTBEPCTHS B COCIUHEHHBIX JeTajell He MOKa3bIBaIoT.
Pe3b0y ycnmoBHO m300paxaroT Mo Bcel muHE cTepkHsS. Ha Bumax mepneHIuKyJIspHBIX ocei
pe3bObl, pe3bba M300paxkaeMcsi OJHOM OKpPYKHOCTBIO COOTBETCTBYIOIIEH TUAMETPY pPE3bOBbI.
Pa3zMepbl KpenexxHbIX neTaneil Ha cOOpOYHBIX YepTekax He HaHOCUT. HeoOXxomumblie naHHBIE
3amuchIBalOT B crienubukanuoo. B cnenudukanuu 1asi OONTOB yKa3bIBAIOT JAMAMETP W THUII
pe3bObl, JIMHY CTEpPKHS W HOMEp cTaHaapta Hampumep: Oont MI2x1,25x60 TOCT 7748 76
o3HavaeT O0ONT ¢ MeTpuyeckoi pe3pOor 12mM, mar 1,25 (Menkuit), mmuHa 6onta 60MM. s
raiiku M 16 o3Hauaer raiika ¢ MeTpudeckoi pe3pooit, ruamerp 16mMMm.
Xox paboTsr:
1. Paccuntath W BBIUEPTHTH YEPTEXK OONTOBOro coemuHeHHs. [lo  yCIOBHBIM



COOTHOILEHUSAM U IO CIPAaBOYHBIM AaHHBIM TaOmunbl. Kaxkaas paGora cocTouT u3 Tpéx

CaMOCTOSITENIbHBIX 3a/IaHUI HA pacyeT U BblUEpPUYMBAHHUE PE3bOOBBIX COCTUHEHUH.
2. OTBEeTUTH Ha BOIIPOCHI.
Yro o6o3nauaeT OykBa «M» B 0003HaYeHUHU pe3bObI?
Kakue pe3b0bl Bl H300pa3uiid Ha YepTeKe: XOIL0BbIE TN KPeIeKHbIe?
B dem 3akirodaercsi yCIOBHOCTh HM300pa)KEHUSs JeTaiei ¢ pe3n0oii?
Kakyto neranp HazbIBaroT 60JTOM?
B d4em 3akimiodaercss YCIOBHOCTb, KOTOPYIO NPUMEHSIOT TMpPH H300pakeHUH
LIECTUTPAHHBIX TOJIOBOK OOITOB?

IIpakTnueckoe 3ansaTue Ne 21.
Tema 10. YepTe:ku no crnenuaaibHOCTH
BbinoJsiHeHHe YyepTeka IMINMUIEYHOT0 H BUHTOBBIX COeIMHECHMI.
Less padoTel: PaccuuTaTh 1 BBIIOJIHUTh YE€PTEXKH LIMUICUHOTO U BUHTOBBIX COEJMHEHUH.
Ilepeyennb ucnoib3yemMoro o00pyaoBaHus
[TpucnocoOnenHus, NpUHAUIEKHOCTH U MaTepHalbl: dYepTeXKHas Jl0cKa, depTexkHas Oymara,
HaOOp KapaHJalllel, JIaCTUK, PEUCIINHA, TUHEUKU U TPEYTOJbHUKU, TPAHCIIOPTUD
Teopernyeckasi 4acThb
Inmuneynoe coenuuenne (Puc.16.1) cocrout w3 mmwibku, raiiku u maiOel.  [Inmieka
IpeJCcTaBisieT co00il cTepKeHb, UMEIOIIUN pe3p0y Ha 000MX KoHIax. OAHUM KOHIIOM IIIHJIbKA
Ha BCIO JUIMHY pe3bObl BKPYYHMBAETCS B TIyXO€ OTBEPCTHE, HAa IPYroil KOHEl HaBMHYUBACTCS
raiika. ['aiiky, maiOy, mmnuieky u3oOpaxaror 6e3 ¢dacok. JIMHMIO, OomnpeneNnsonyo rpaHuLy
pe3bObl Ha HM)KHEM KOHIIE IINMWJIBKH, BCErJa MPOBOJAT HA YPOBHE IOBEPXHOCTHU JAETaH, B
KOTOpPYI0 OHa BBepHyTa. Pe3p0y yclIOBHO H300pakaloT MO BCEeH JIMHE INIUJIBKH.
OTHOCHUTEBHBIE pa3MEPhI MOACYUTHIBAIOT 110 TEM K€ (POPMYIIaM, 4TO Y OOJITOBOTO COCTUHECHHUS.
JInvHa BBUHYMBAGMOIO KOHIIA IIMHJIBKYA 3aBUCHUT OT Marepuaia uzaenus:li=d - s ocrambHbIX
OpOH30BBIX M JaTyHHBIX U3aeaui, 11=1.25d- s ayryHHBIX
11=2d - g neranei U3 JIETKUX CILIABOB

O6o03nauenue mmnuiabka M 10X60 00603Hayaer, 4To MIMUIbKa UMEET METPUUECKYIO PE3B0Y
nuametpoM 10mm, murHa 60MM (10 BBUHYMBAEMOTO KOHIA).
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Puc.16.1
Bunmosvle coeounenus. (3aanve BbIIAETCS KaKk CaMOCTOSITEIIbHAS padoTa)



OCHOBHOI J€Talbl0 BHHTOBOI'O COCOUHEHUs SBJISIETCS BHUHT. BUHTOM Ha3bIBalOT
[WIMHIPAYECKUM CTEP>KeHb Ha OJIHOM KOHIIE KOTOPOro Hape3aHa pe3h0da, Ha JPYroM UMeEeTCs
rOJIOBKA.

BuHTEI OBIBalOT JBYX BHJOB: KpEMEXHBbIC, YyCTaHOBOUYHBIC. HekoTopbie BUIBI
yCTaHOBOYHBIX BUHTOB He uMeroT ronoBku (I'OCT 1476-75). Ux uunuHapuyeckas 4YacTh
OOBIYHO 3aKaH4YMBACTCs pe3b0oil. Takue BUHTHI NPHUMEHSIOT ISl Pa3beMHOTO COCIUHEHUS
netaneil 0e3 raek. BUHTBHI yCTaHOBOYHBIE CIY>KaT Ul PErYJIUPOBKH 3a30pOB M (pukcanuu
JeTanei npu coopke.

\
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@opMbI B pa3Mepbl BUHTOB CTaHIAPTH3UPOBAHBI B 3aBHUCUMOCTH OT ()OPMBI TOJOBKH.
BuHTHI paznuyaror Ha:

BUHTHI ¢ mecturpanHoi ronoskoi I'OCT1481-75

BHHTHI ¢ KBajipaTHOH rosoBkoit 'OCT1482-75

BHHTHI ¢ ImuHHIpraeckoi roiokoii [OCT 1491-72

BUHTHI C NOJIykpyrioi rogoskoid 'OCT 17473-72

BUHTHI C MOJTynoTaiHoi ronoBkoit [OCT 17474-72

BUHTHI ¢ noTaitHO# ronoBkoit 'OCT 17478-72
Xon paboTsi:
1.PaccunTath ¥ BHIYEPTUTH YEPTEKH LINMUICUHOTO U BUHTOBBIX COCTUHEHUH.
[To ycrmoBHBIM COOTHOUICHHSM U TIO CIIPABOYHBIM JIaHHBIM TaOmmiel. Kaxnas paboTa cocTOUT U3
TpEX CaMOCTOSITEIbHBIX 33JJaHUI Ha pacyeT U BhIYepUMBAHUE PE3bOOBBIX COCAMHEHUI.

A B B
Coe gunenue 6orrom Coeaunerme MU ABKOH CoejiHHEeRHE BHHTOM € THHAPHYECKOH TOT0BROA
Sasanue d | doms)| A, | B, d |dom,| A, | B (matepman by | s d | doge | 4, B | MaTepHa I, I3,
MM | MM | MM MM | MM | JAeTarm) MM | MM MM | MM AETAIH) MM MM

05.03.01 M24| 26 | 24 | 36 |MI0| 11 | 20 | Amomusui | 34 | 28 (M12|125| 14 | Amomunuit | 33 | 38
05.03.02 MIO| 111 30| 37 | MIg) 20 | 26 Cram 23 | 18 [Mi4] 145! 16 Hyryn 20 | 24
05.03.08 MI1g| 20 | 28 | 40 | M12| 13 | 18 yryn 21,5| 18 | M4 | 45| 5 Bpoasa 6| 8
050304 [M20| 22 | 26 | 34 |M22| 24 | 25 | Amommmmit | 67 | 58 |M6 | 65| 7 TaIb 6| 8
(05.03.05 Mo4| 26 | 22 | 44 |Mi4| 15| 20 Cran 18 | 14 | M8 85| 9 A moMuasRii 22 | 26
05.03.06 MI10| 11 | 22 | 40 |M30| 32| 30 Bponza 37 | 30 |[M1o| 10,5 12 Yyryn 15| 18
05.03.07 Mi16| 17 | 20 | 40 |M20| 22 | 28 | Amomunui 60 | 52 |M12|12,5]| 14 Bponsa 12 155
05.03.08 M20| 22 | 18| 45 | M24| 26 | 25 Crans 30 | 24 | M14]| 145]| 16 Tab 14| 18
05.03.09 M27| 20 | 16 | 42 |M16| 17 | 15 Bpousa 20 | 16 |M4 | 45| 5 AmoMuRHT 19 | 22

05.03.10 M30| 32 | 15| 43 |M27| 29| 18 YIYH 44 | 38 [M5 | 55 6 Yyryn 10| 12




r - 4 E
Coeannenne BHHTOM C HONYKpYII0R Coeaunense BUHTOM ¢ NOTARHOR To/08Ko# | CoesuHeHNe BUHTOM C NOAYIOTANHON
Saganue FOJIOBKO# TOI0BKOT
d \dory| A, | B (vavepman | I, | ko, | d |dypy,| 4, | B (matepman | &, | b, | 4 |dyes | 4, | B (varepuan | b, | b,
MM | MM JeTami) MM | MM MM | MM AeTam) MM | MM MM | MM AeTans) MM | MM
050301 |M4 | 45| 5 Cram 6| 8 |Mi4[145| 16 Yyryn 20 (24 |Mé6 | 6,5 7 |AmovuEmit| 19|22 -
050302 |M]0|10,5| 12 | Amomummii | 28 |34 |M4 | 45| 5 Bponsa 6 8 M8 |85 9| HUyrym |12|145
05.03.03 |M8 | 85| 9 Gyryn 12 [145|M6 | 65| 7 TaTE 6| 8 |M10/10,5| 12| bpomsa |10 |13
050304 |M6 | 65| 7| Bponsa 6| 8 Mi101105| 12 | Amomummit | 28 |34 |[M4 | 45| 5 Ta: 6| 8
0503.05 M5 | 55| 6 TaTb 68 [M6 | 65| 7 Yyryn 10 (12 |M5 | 55| 6 | Amosummi | 19 | 22
05.03.06 |M4 | 45| 5 | Amommmi | 19 |22 |M10|10,5] 12 Eponza 10113 M8 | 85| 9 Yyrys 12 | 14,5
05.03.07 |M12|12,5/ 14 Uyryn 18 |21,5|M14|14,5| 16 Tah 14 |18 |[M10|10,5| 12| Dbpomsa |10 |13
05.03.08 |M8 | 85| 9 bpomnsa §110,5(M4 | 45| 5 | Amomummit |19 |22 M4 | 45| 5 Tamk 6| 8
05.03.09 |M6 | 65| 7 TAh 6|8 M5 | 55| 6 Yyryn 10 |12 5| 55| 6 |Amomusni | 19 | 22
05.03.10 |M5 | 55| 6| Amomummit [ 19 (22 M8 | 85| 9 Bpomsa 81105\ M6 | 65| 7 Hyryn 10 | 12

2.0TBETUTH Ha BOIIPOCHI.
6. Uto o0o3Havaet OykBa «M» B 0003HaUCHUU pe3b0ObI?
7. Kaxkue pe3pObl Bbl H300pa3wiid Ha YepTEkKe: XOA0BbIE HIIN KPEIEKHbIE?
8. B uem 3akimioyaercs ycIOBHOCTh M300pakeHUs AeTaleil ¢ pe3p0oii?
9. Kakyto geranp Ha3bIBaIOT 0OATOM?
10. B ueM 3akirouaeTcsi YCIOBHOCTh, KOTOPYIO TPUMEHSIOT TMpH H300paKEHUU
LIECTUTPAHHBIX 'OJIOBOK OOJITOB?
11. Kakue paHHBIC HEOOXOAWUMBI I BBIYEPUMBAHHS OOJTOB, TaeK W IIai0 1o
CTaHJIapTHBIM pazmepam?
12. Kakyro neranb Ha3bIBAIOT HIMMIILKON?
13. Kakyro jerainh Ha3bIBalOT BHHTOM ?
14. Kakue paHHble HEOOXOAMMBI Jisi BbIUEPUMBAHUS TaeK, IIMUJIEK, BUHTOB IO
CTaHJIapTHBIM pazmepam?
HPAKTUYECKAS PABOTA Ne22.
Tema 10. YepTeku mo cnenuajibHOCTH
BoinosiHeHHe YepTeka NAssHOr0 COCAUHECHMS.
Hean pa6oThl: BRIMOTHUTE YepTEkK MASHOTO COSAMHEHHS, COCTABUTH CEIU(UKAIIUIO,
COBEPILEHCTBOBATh YMEHMS M0JIb30BATHCS METOIMUECKON U CIIPABOYHOM JIUTEPATYPOU.
IlepeueHb UCO/Ib3YyeMOT0 000PY/A10BAHUS
[TpucniocoOneHus:, MPUHAICKHOCTH U MaTepUaibl: YepTEKHAs JOCKa, YepTexHas Oymara,
Ha0op KapaHJaIieH, TacTUK, pelCIInHA, JIMHEWKN U TPEYTOJIbHUKHU, TPAHCTIOPTHUP
Teopernyeckasi 4acThb
B MammHOCTpOEHHUH BCTPEYAOTCS U3/IEIHSI, MOJYYEHHBIE COEJMHEHUEM JeTanel ManKoi,
CKJIEMBaHHEM, cliuBaHueM. Cpean 3TUX HEPA3bEMHBIX COEAMHEHUN MIMPOKOE
pacrpoCcTpaHEeHUE MOTYUYaloT KJIEEBbIE COSAMHEHUS JETAIeH, U3TOTOBJICHHBIC U3
Pa3HOPOHBIX MAaTEPHUATIOB U 00ECTIEYNBAIOIINE BHICOKYIO MPOYHOCTh U HAJIEKHOCTb.
[IpaBuna mzobpaxeHuss ¥ 0003HAUYEHHUSA COCNUHEHUMN,
MOJy4YaeMblX NaMKOW U CKJIEHUBaAaHUEM. Mecra COEIMHEHNUN DJIEMEHTOB,
HauepUYCHHBIX KaK B pa3pe3ax, TaK M Ha BUJIaX, TOKA3bIBAIOT TOJCTOM (~1,5S) crutomrHoH
nuHen (puc. 217, 218). B ciydae, koraa coeiuHsIeMble 3I€MEHTHI TOKa3aHbl B CEUEHUU
3auepHEHHBIMH (TPU TOJIIMHE MEHEee 2 MM), MECTO COCTMHEHHS N300pa)KatoT MPOCBETOM.
O0603HaueHUs! COeMHEHHI BBITIONHSIOT HA IMHUU-BBIHOCKE C TIOMOIIIbIO CUMBOJIOB
(TONIIMHOM J1-) JJIs TAaKM —KaK MoKa3aHo Ha puc. 217, a, 0, 715l CKIIEUBaHUS — KaK
MOKa3aHo Ha puc. 2171, 6. JINHUIO-BBIHOCKY 3aKaHYMBAIOT CTPEJIKON HEMOCPEACTBEHHO OT IIBa
nu Toukor 01 HEBUIMMBIX IIOCKOCTEH COSTMHEHMS.

[IBBI TPOTSHKEHHOCTHIO TI0 BCEMY MTEPUMETPY OTMEYAIOT YCTAaHOBJICHHBIM O
(okpy)kHOCTBIO 3—4 MM, puc. 217, 2)8), a BBl HA OTPAHUYEHHOM yYaCTKe HATJISTHO
MOSICHSIFOT YTOJIIIIEHUEM JTUHUU OOBOJIKM KOHTYpa €ro N300pasKeHHS.
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[lpunon wiM Kjew 3aHOCAT B CHEUU(PHUKAMIO C YKa3aHUEM COOTBETCTBYIOILIETO
0003HaYCHHSI ¥ MPUBOAAT B TEXHUYECKHX TPEOOBAHUSAX, a HA YEpPTEKE YKa3aHHEM Ha TIOJKE
JMHUHU-BBIHOCKH HOMEpPa COOTBETCTBYIOIIETO MyHKTA TEXHUYECKUX TPEOOBAHUH.

B oriuunMe OT CBapHBIX COEAMHEHUH pacCIlONIOKEHUE MasHbIX U KJICCHBIX IIIBOB
YKa3bIBAIOT HAa YEePTEKax JIMHUEH-BBIHOCKON ¢ JIBycTOpOoHHEH crpeinkoi (puc. 33, a). LlBer mo
3aMKHYTOMY KOHTYPY, BBIIIOJHSIEMbIE MAaKOW M CKJICMBAaHUEM, 0003HAYAIOT JTUHUEH-BBIHOCKOM,
3aKaHYMBAIOIICHCA OKPYKHOCTHIO TuameTpom 3-4 MM (puc. 33,6).

IIpuMep BHINOJIHEHHS 321aHUSA
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0003HaUYeHMs Maliki Ha HAKJIOHHOM Y4aCTKE JIMHUHU-BBIHOCKH HAHOCAT YCHOBHBIﬁ



3HAK, TOKa3aHHBIM Ha puc. 33, B, a /i 0003HAYECHHS CKICWBAHUS — YCIOBHBIA 3HAK,
MOKa3aHHbIN HA puc. 33, T.

[Tpunoit (puc. 34, a, 6) wim ke (puc. 34, B, T) Ha pa3pe3ax M BUIAX H300pAKAIOT
CILIOIIHOM OCHOBHOI JUHHEH TOJIIUHON 25, T. €. 1,2 - 3 MM.
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Pug.35

[Tpu HEoOXOAMMOCTH Ha M300paKEHUU TAsTHOTO COSNMHEHMs YKa3bIBAIOT pa3Mephl IIBa
(puc. 34, a) 1 MIEPOXOBATOCTh MOBEPXHOCTH (puc. 34,06).

O6o3HaueHue mnpunosi WM Kied (KJIESIIero BeUlecTBa) IO COOTBETCTBYIOLIEMY
CTaHJApTy WIM TEXHUYECKUM YCJIOBHUSM HPUBOAAT B TEXHHUYECKUX TpeOOBaHMAX uepTexa
3anucbto no tuny: [1IOC 40 T'OCT... unu Kneit b®-2 I'OCT... Ilpu HeoOX0AUMOCTH B TOM K€
NYHKTE TEXHUYECKHX TpeOOBaHWM M3NaraloT TpeOoBaHUs K KadecTBY IiBa. CCbUIKY Ha HOMeEp
IMYHKTa TIOMEIIAIOT Ha TOJKE JIMHUH-BBIHOCKH, TMPOBEICHHON OT W300pakeHus mBa. [lpu
BBITTOJIHEHUH IIBOB MPHUIIOSMH WM KJIEAMH PaA3IMYHBIX MapOK BCEM IIBaM, BBINOJHSEMBIM
OJTHUM W TE€M X€ MaTepHaioM, IPUCBAMBAIOT OJMH IOPSIKOBBI HOMEpP, KOTOPHIH HAHOCAT Ha
JMHUU-BBIHOCKE (CM. puc. 34, a). IIpu 3TOM B TeXHHUECKUX TPeOOBaHUAX MaTepPHall yKa3bIBalOT
3aITUChHIO 110 TUITY:

IMOC 4TOCT... M 1), IML 36 TOCT ... (Ne 2), Kneit BD-2 I'OCT.,. (Ne 3).

TpeGoBaHust K KauecTBY INBOB TPHUBOIAT B TEXHHUYECKMX TpPEOOBAHMSIX, a Ha IIOJIKE
JMHUU-BBIHOCKH JIEJAIOT CCHUIKY Ha COOTBETCTBYIOIIMH MYHKT TEXHUYECKHX TpeOOBaHUHU (CM.
puc. 34, a).

Ha cOopouHbIX uepTexkax, B pa3pe3ax U CeUECHHUsIX CBAapHbIE, MMasHbIe U KIICCHBIC U3
U3 OJTHOPOJIHOTO MarepHajia ITPUXYIOT KaK MOHOJUTHOE Teio (B OJHY CTOPOHY), U300paxkas



TPAHUITBI MKy JIETAJISIMUA CBAPHOTO M3JIEIHUs CIUIONIHBIMU OCHOBHBIMH JTUHUSAMH (pHC. 35).

Ha cOopounbix depTexkax 'HEpa3beMHBIX COCIUHEHHH EIUHHUYHOTO IPOU3BOJICTBA
JIONYCKAETCs MOKa3bIBaTh MOATOTOBKY KPOMOK MOJ CBapKy, MaWKy W T. 1. HEMOCPEICTBEHHO Ha
M300pakeHUH COCTMHEHUS WM B BUJI€ BHIHOCHOTO 3JIeMeHTa (puc. 36).

Xox padoThI:

1. IlepeuepTutsb
2. OTBeTUTDH HA BOIIPOCHI K 3aJaHHUIO

1. Kakwue pazmepsl HEOOXOIUMO OMPEICITUT MTPU BIYCPUNBAHUY 3aKICTIOYHBIX IIIBOB?
Kaxkwue BuIbI CBApKM OTHOCST K KOHTAKTHOM CBapKe?
['ne 1 kak HAaHOCST Ha YepTekKaxX JaHHbIE O CBAPHBIX MIBAX?
YeM OTIMYAIOTCS JIMHUM-BBIHOCKH 11 OOO3HAYEHWs CBAapHBIX, MAsHBIX W KJIEEHBIX
IIBOB?
Kak HaHOCST IITPUXOBKY Ha pa3pe3ax CBApMBAEMBbIX JeTayeii?
['te momeniaroT TpeOOBaHUS K KQ4eCTBY IIIBOB, BHIMOJIHCHHBIX AHKON U CKIICUBAHUEM?
Kak n300pakaroT BBl HEPA3bEMHBIX COSTUHEHUN Ha COOPOYHBIX YepTexKax?
I'e yka3piBatoT 0003HaUE€HUE IPUITOS HIIM MapKy Kiiesi?
Yem oTiMyaeTcs yCIOBHBIN 3HAK, YKA3bIBAIOIIMI PACHOI0KEHHUE MAassHOIO UM KIEEHOIO
IBa, OT YCJIOBHOT'O 3HAKA, UCIIOJIH3YEMOTO /I 0003HAYCHHS CBAPHOTO 1IBa?

10. Yka3pIBaroOT JIM Ha YEPTEIKAX Pa3MePhl U MIEPOXOBATOCTh MOBEPXHOCTH MAsSHOTO II1Ba?
3. CocraButh crierupuKaImio.

OcHoBHas 3ajaya, KOTOpasi CTOUT MEpe] CTYyJAEHTaMH — 3TO JIEMOHCTpalusi YMEHHs
MPOYUTATH U BBIYEPTUTHh UYEPTEKH HAa OCHOBE 3HAHUH yueOHOTO MaTepHasia U roCyJapCTBEHHOTO
CTaHapTa.

o
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MNPAKTHYECKAS PABOTA Ne23.
Tema 11. CxeMbI 0 cHEeNHAILHOCTH
BbinoJsiHeHHe yepTexa JIeKTPUIECKON cXeMbl.
Lesas padoTel: 3yueHue yciaoBHBIX rpaduyeckux 0003HAYCHUM, MPUMEHAEMBIX B CXEMax, 110
JIVCTBYIOIINM CTaHAApTaM, IPUOOPETEHHE HABBIKOB BEIYEPUHBAHUS DIIEKTPHUECKIX CXEM.
ITepedens ncnoib3yemMoro 000pyaoBaHus
[TpucniocoOnenusi, NMpUHAJIEKHOCTH M MaTepHalbl: uepTeKHas JO0CKa, yepTexHas Oymara,
Ha0op KapaHJalle, TacTUK, peHCIINHA, JIMHEHKN U TPEyTrOoJbHUKH, TPAHCIIOPTUD
TeopeTnyeckas 4acThb
W3yuenne npuHLMIA M TOCIEAOBATENbHOCTH JAEHCTBUM pa3iMYHBIX YCTPOHCTB IO YepTekam
yacTo BecbMa 3aTpyAHeHo. [loaToMy, Kpome uepTeked, MHOTJa COCTaBJIAIOT CIElHalbHbIE
CXEMBI, M03BOJIAIOLINE 3HAUUTEIBHO OBICTpEe pa300paThCs B MPUHIIMIIE U TOCIEI0BATEIEHOCTH
JIEUCTBUIA 3JIEMEHTOB TOTO MJIM MHOTO YCTPOMCTBA.
CxemaMu Ha3bIBalOTCS KOHCTPYKTOPCKHE JOKYMEHTBI, HA KOTOPBIX COCTaBHbBIE YAacTH M3/EIHA,
X B3aUMHOE PAacCIlOJIOKEHHE W CBS3M MEXIY HUMH n300paxkeHsl ycioBHo. [OCT 2.701-76
yCTaHaBJIMBAET BU/IbI U TUIIBI CXEM, UX 0003HaYeHHE U 00IIMe TpeOOBaHMS K BHIIIOJHEHUIO CXEM
(KpoMe IIEKTPHUUECKHUX CXEM).
B 3aBHcHMOCTH OT XapakTepa 3JIEMEHTOB M JIMHUH CBs3ed, BXOAALIMX B COCTaB yCTPOMCTBA,
CXEMbI TOAPA3NESIIOTCS Ha BUIBL, KaXKIbIM U3 KOTOPBIX YacTo oOo3HadaeTcsi OyKBOM:
kunemarudeckue (K), rumpaBmmueckue (I'), maeBmatuueckue (I1), amextpuueckue (),
ontuueckue (JI) u ap.
CxeMbl B 3aBUCIMOCTH OT OCHOBHOT'O HAa3HAYEHUS JCJATCSA Ha THIIbI, K&KAbIM U3 KOTOPBIX YacTO
o0o3HavaeTcs nuQpou:

a) CTPYKTypHble cxeMbl (mudpa 1) ciyxar mist oOuero 03HaKOMJICHUS C U3JEIUEM U
OTIPEENAI0T B3aHMMOCBSA3b COCTaBHBIX YAcTell M3AENUs M UX Ha3HAUYEHHUE; DJIEMEHTBI CXEMbI
BBIUEPUYMBAIOTCA MPOCTHIMU T€OMETPUYECKUMH (UrypaMu (IpsSMOYTOJIbHUKAMU) U TPSIMBIMU
JVMHUSIMU;

0) dyHKIMOHANIBHBIE cXeMbl (IU(pa 2) MOACHSIIOT MPOLECCHI, MPOTEKAIOIINEe B U3/AETHU
WX B er0 (QYHKIIMOHAILHOW YacCTH;



B) IPUHIIUTIHATIBHBIC (TTOJTHBIC) CXEMBI OTIPENICTISIOT

MOJIHBIA COCTaB JJIEMEHTOB M3JENHUS M CBSI3€M MEXIy HHUMH, JaBas JAeTalIbHOE
MPEJICTaBICHUE O MPHUHIMIAX JEHCTBUS M3AeNus (MPUHIMIIMAIbHBIE CXeMbl 0003HAYaroTCs
uugpoit 3);

I) CXEMbl COeIUWHEHUN (MOHTa)KHbIE) IOKA3bIBAIOT COCAMHEHMS] COCTAaBHBIX YacTei
U3Jenus, a TakkKe MecTa MPHUCOCIUHEHMH W BBOJOB M BBIABISIOT NpPOBoOJa, Kabenw,
TPyOOIIPOBOJIBI M KX apMaTypy (CXEMBI COeTMHEHHUI 0003HavYaroTcs nudpoii 4);

1) CXeMbI IOJIKITFoueHus (mudpa 5) MOoKa3bIBAIOT BHEIIHEE OIKIIOUSCHUE H3ICTIHS.

HaumeHoBanue cxeMbl omnpenensercs €€ BHJIOM W THUIIOM, HampuMep, Ccxema
THJIpaBIUYECcKasl MPUHLUIHUAIbHAS, CXeMma dJeKTpuueckas (yHkuuoHambHas u T. n. Hludp
CXEMBbI, BXOJSIINHA B COCTaB ee 0003HAYCHUsI, COCTOUT U3 OYKBBI, ONPEAETSIONICH BU CXEMBI, U
mdpel, obo3Havaromeld ee tun. Hampumep, cxema TuapaBinyecKas NPUHIMIUAAIBHAS UMEET
mudp '3, cxema anexkTpudeckas CTpyKTypHas-O1.

Jns u3genusi, B COCTaB KOTOPOTO BXOAAT JJIEMEHTHI Pa3HBIX BUJOB, MOXET OBITH
pa3zpaboTaHa KOMOMHHMpOBaHHas cxeMma, COJAep)Kallas 3JIEMEHThl U CBSI3M Pa3HbBIX BUJIOB.
KomOunupoBannas cxema o0Oo3Hauyaercsi OykBoil C, a ee HaMMEHOBAaHUE OMPEIEIAETCS
KOMOMHHMpPOBaHHBIMH  BHUJAAaMH U TUOOM  (Hampumep, CcXema  [pUHIHUNHAIBHAS,
TUAPOKMHEMATHYECKAs).

[Tpu cocTaBieHUU cXeM MPUMEHSIIOTCS CIEAYIOIIUE TEPMUHBL:

1. DnemeHT cxeMbl - COCTaBHas 4YacTb CXEMbl, BBIIOJHSIOLIAS OINpPEACICHHYIO
byHKIUIO (Ha3HAYeHHE) B U3JIEIHH, KOTOpas HE MOXKET ObITh pa3zefieHa Ha YacTH, UMEIOIIHe
caMoCTosITeNIbHOE (DYHKIIMOHAIBHOE Ha3HA4YeHHE (HAampHMep, HAcOC, COCIUHHUTENbHAS My(QTa,
KOHJICHCATOp, PE3UCTOP U T.I1.).

2. YCTpOHCTBO-COBOKYNHOCTh 3JIEMEHTOB, IPEACTaBIAIONIasi OJHY KOHCTPYKLIMIO
(HampuMep, MEeXaHU3M XPaIloBOM, NevyaTHas Iiara, mkad).

3. @yHKUUOHAJbHAS TPYNIA-COBOKYIHOCTb 3JIEMEHTOB, BBIINOJIHSIONIMX B W3AEIUU
onpeeNieHHYI0 (PYHKIIHIO K HEOObETMHEHHBIX B O/IHY KOHCTPYKIIHIO.

4. OyHKIMOHAIIbHAS YaCTh-3JIEMEHT, 000pyA0BaHUE WK (PYHKIIMOHAIIbHAS TPYTITA.

5. JluHusa B3aMMOCBSI3U - OTPE30K JMHUHM Ha CXEME, MOKa3bIBAIOIIEH CBS3b MEXIY
(YHKIIMOHATBLHBIMU YaCTSIMU U3]IETTHSI.

CxeMbl BBINOJIHAIOTCS Ha JucTax cranaaptHoro ¢gopmara (I'OCT 2.301-68 u CT COB
140-74) ¢ ocHoBHO# Haanmuckro utst yeptexeit u cxem o ['OCT 2.104-68 u CT COB 365-76.

[Ipy  BBIONIHEHWH CXEeMBI He coOmojarorcs  MacmTalbl.  JleficTBUTENbHOE
IIPOCTPAHCTBEHHOE PACIOJIOKEHHE COCTAaBHBIX YacTell U3JeiIusi MOKET Ha CXeMe He
YUUTHIBATHCS WM YUYUTHIBATHCS MTPUOTMKEHHO.

DOneMeHTHl, BXOJSIIME B COCTaB M3JENHs, M300pa)karoTCsl Ha cXeMaX, Kak MpaBHIIO, B
BUJIE YCJIOBHBIX Tpaduyeckux o003HaueHHH, ycraHaBnuBaeMmbix crtangapramu ECKJI. Csszb
MEXJy OJJIEMEHTaMH CXEMbl [I0OKa3bIBAE€TCA JIMHUSAMU B3aUMOCBSI3H, KOTOpBIE YCIOBHO
NPEICTaBIAIOT cO00M TpyOOIPOBOIbI, MPOBOAA, KAOEH, BaIbI.

Ha cxemax momxHO OBITH HaMMEHBIEE KOJUYECTBO H3JIOMOB M TEPECEYCHHUI JUHUN
CBsI3HM, HM300pakaeMbIX TOPU3OHTAIBHBIMH W BEPTHKAIBHBIMU ydacTKaMu. CXeMbl clemyeT
BBITIOJTHSITH KOMIIAKTHO, HO 0€3 yIep0a /uist SICHOCTH U yA00CTBA UX YTCHHUSI.

ONEMEHTHI, COCTABISAIONINE OTACIBHOE YCTPOWCTBO, AOIYCKAETCS BBIAEIATh HAa CXeMax
MITPUXITYHKTUPHBIMA TOHKHUMH JTUHUSMHA

Ha cxeme omHOoro BHIa AOMycCKaeTcss HM300pakaTh SJIEMEHTHI CXEeM Jpyroro BH[A,
HENOCPEJICTBEHHO BIIMAIONINE HA JEUCTBUE U3ENus. DTH AJIEMEHTHI U UX CBA3M M300paXkatoTcs
TOXK€ TOHKUMM IITPUXIYHKTUPHBIMH JHHUSAMU. KaxkaoMy KUHEMaTHYECKOMY JJIEMEHTY,
M300paXEHHOMY Ha CXeMe, IPUCBAUBAIOT MOPSAKOBBIN HOMEp, HaUMHAasl OT JIBUTaTes.

VYcinoBHble 0003HaueHHs A ANEKTpUUECKUX cxeMm ycraHoieHol ['OCT 2.770—68;
HauboJIee YacTo BCTpeyarouirecst U3 HUX NpuBeeHbl B Tabnunel2.2.

VYcnoBHbIE 3HAKM, MPUMEHSEMbIE B CXE€MaX, BbIYEPUMBAIOT, HE MNPUIEPKUBASCH
Mmacimitaba u3o0paxkeHus. OJHAKO COOTHOILIEHHWE pa3MEpPOB  YCIOBHBIX TIpa@HUuecKux



0003HAaYeHU  B3aWMOJEUCTBYIOUIMX D3JEMEHTOB JIOJDKHO TMPHUMEPHO COOTBETCTBOBATH
JEMCTBUTEIILHOMY COOTHOIICHHIO UX pa3mepoB. [Ipu MOBTOpEeHUM OJHUX U TEX XK€ 3HAKOB
HY’KHO BBITIOJIHATH UX OJIMHAKOBOT'O pa3Mepa.

MIMeHHO Ha TPUHIIMITHAIBHOM cXeMe MOKa3aHO, KaK MUMEHHO HY>KHO COCIMHSThH PaIuOACTaIIH,
YTOOBI B UTOTE TIOJTYYUTh TOTOBOE 3JEKTPOHHOE YCTPOICTBO, KOTOPOE CIIOCOOHO BBIMOIHSITH
onpeaenéuupie GyHKIUUA. YTOOBI MOHATH, YTO Ke M300pPAKEHO HA MPUHIIUITUATBHON CXeMe
HY’KHO, BO-TIEPBBIX 3HATh YCIIOBHOE 0003HAYEHHE TE€X 3JIEMEHTOB, U3 KOTOPBIX COCTOUT
AIIEKTPOHHAS cxema. Y JIF000H paauoieTanu ecTh CBOE yCIoBHOE Tpadudeckoe 0003HaUCHUE —
YTI'O. Kak npaBuiio, oHO OTOOpaXkaeT KOHCTPYKTUBHOE YCTPOMCTBO WJIM Ha3Ha4YeHHE. Tak,
HarpumMmep, yCIoBHOE rpaduyueckoe 0003HaYeHUE JUHAMHUKA OYEHb TOYHO MepenacT peaabHoe
yCTpOMCTBO AHaMKKa. BOT Tak AMHAMHUK 0003HAYaeTCs Ha CXEMe.
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Cornacurech, 0OUeHb 110X0e. BOT Tak BBIMISIUT yCIIOBHOE 0003HAYEHHUE PE3UCTOP.

OObIYHBIN IPSIMOYTOJIBHUK, BHYTPU KOTOPOTO MOXKET YKa3bIBaThCs €ro MOLIHOCTD (B nanHom
cllyyae Pe3HCTOp MOIIHOCTBIO 2 BT, 0 uéM CBUIETENBCTBYET /1B BEPTUKAIBHBIC YEPTHI). A BOT
TaKuM 00pa3oM 0003HadaeTcs OOBIYHBINA KOHEHCATOP TOCTOSHHON EMKOCTH.
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3TO JOCTATOYHO MPOCTHIE SJIEMEHTHI. A BOT MOJTYIIPOBOAHUKOBBIC AJIEKTPOHHBIE KOMITOHEHTHI,
BPOJI€ TPAH3UCTOPOB, MUKPOCXEM, CUMHCTOPOB UMEIOT Ky/1a 0oJiee N30IIPEHHOE N300pakeHHeE.
Taxk, HanpuMmep, y 11000ro0 GUIOJIIPHOTO TPAH3UCTOPA HE MEHEe TPEX BHIBOJIOB: 0a3a,
KOJIJIEKTOP, SMUTTEP. Ha yc0BHOM H300pakeHUN OUMOISIPHOTO TPAH3UCTOPA 3TH BBIBOBI
n300pakeHbl 0COOBIM 00pa3zoM. UTOoObI OTIMYATh HA CXEME PE3UCTOP OT TPaH3UCTOPa, BO-
HEPBbIX HAJI0 3HATh YCIOBHOE M300paKEHHE ITOTO JIEMEHTA U, JKEeJIaTeNIbHO, ero 0a30BbIe
CBOICTBa U XapakTepUCTUKU. [I0CKOIbKY KaXk/1asi pauo/ieTallb YHUKaIbHA, TO B YCIIOBHOM
n300pakeHNH rpaduuecku MOXKeT ObITh 3aludpoBana onpenenénHas napopmanus. Taxk,
HarpuMep, U3BECTHO, YTO OUTIOJISIPHBIE TPAH3UCTOPHI MOTYT UMETh Pa3HYIO CTPYKTYpY: P-N-

p unu N-p-n. [osromy u YI'O TpaH3UCTOPOB pa3HON CTPYKTYPHl HECKOIBKO OTIMYAIOTCS.
Barasaure...

[TosToMy, mepen TeM, Kak Ha4aTh pa30UpPaThCs B MIPUHLIUIHAIBHBIX CXEMax, KeJaTeIbHO
MMO3HAKOMHTHCS C PAIMOACTAIIIMHA M UX CBOMCTBaMH. Tak OyzeT jierde pazo0parhCs, 9To K€ BCE-
TaKu U300paKeHO Ha CXEME.

Kpome ycrnoBHBIX n300pakeHHid paanoaeTanieil Ha MPUHIUIINAIBLHON CXeMe YKa3bIBAETCs U
npyrast yrouHstomas nHpopmanus. Eciiu BHUMaTenbHO MOCMOTPETh Ha CXEMY, TO MOXKHO
3aMETUTh, YTO PSAIOM C KaX/IbIM YCIOBHBIM U300pa’keHUEM PaUOIETANIN CTOSIT HECKOIBKO
naTuHCKUX OykB, Hanpumep, VT, BA, C u ap. D10 cokpaménnoe OyKBeHHOE 0003HauUeHUE
panuozaeranu. CaenaHo 3TO AJi TOTO, YTOOBI TPU OMUCAHUU PaOOThI MIIM HACTPOIMKH CXEMBbI




MO3KHO OBLIO CChUIAThCS HA TOT WJIM MHOM 3eMeHT. He TpyHO 3aMeTh, 4TO OHU emié U
IIPOHYyMEpOBaHbl, HanpuMmep, BoT Tak: VT1, C2, R33 u t.a.

[ToHATHO, YTO OAHOTUIIHBIX paHOeTalIel B CXeMe MOKET ObITh CKOJIb YTOJIHO MHOTO.
[ToaTomy, 4TOOBI YIIOPSIOYUTH BCE 3TO U MPUMEHSIETCS HyMepanus. Hymeparust oTHOTHITHBIX
JeTanei, HalpuMep pe3ucTopoB, BEAETCS HAa MPUHIIMIHAIBHBIX CXeMax COTJIacHO mpaBuity «M».
3TO KOHEUHO, JIUIIb aHAJIOTHUS, HO IOBOJIBHO HArTIsAHAsA. B3rnsHuTe Ha M00YI0 CXeMy, U BB
YBUAUTE, YTO OJJHOTUITHBIE PAIMOAECTAIN Ha HEl MPOHYMEPOBAaHbI HAUMHAS C JIEBOTO BEPXHETO
yIia, 3aTeM I10 MOPSAKY Hymepauus UAET BHU3, a 3aTEM CHOBAa HyMepalusl HAaUnHAETCs CBEPXY,
a 3aTeM BHH3 U TaK Jajee. A Tenepb BCIIOMHUTE, Kak Bbl numute 0ykBy «M». Jlymaro, ¢ aTum
BCE MOHSTHO.

Uro ke emé pacckazaTh 0 IpUHIHUNHATBLHON cxeme? A BOT uto. Ha cxeme pajoM ¢ Kaxaoi
pasvoAeTalIbI0 YKa3bIBAETCs €€ OCHOBHBIE ITapaMeTphl UM TUIIOHOMUHAN. VHor1a 3ta
uH(pOpMalKs BHIHOCUTCS B TAOIHUILY, YTOOBI YIIPOCTUTH JJIsi BOCIPUATHUS IPUHLIUITHAIBHYIO
cxemy. Hanpumep, psiom ¢ nuzo0pakeHreM KOHIEHCATOpa, KaK MPaBUIIO, YKa3bIBACTCS €T0
HOMMHAJIbHAs! EMKOCTh B MUKpodapagax uin nukodapanax. Takke MOKET yKa3bIBaThCS U
HOMHUHAJIbHOE paboyee HaNpPsHKEHHE, €CITH 9TO BAXKHO.

Panom ¢ YI'O Tpan3ucTtopa 0ObIYHO yKa3bIBaeTCsI TUTIOHOMUHAJ TPAH3UCTOpa, HAIIPpUMeED,
KT3107, KT315, TIP120 u t.a. BooO1ie 1715 J100BIX OIYNPOBOJHUKOBBIX 3JIEKTPOHHBIX
KOMITIOHEHTOB BPOJIE MUKPOCXEM, AUOOB, CTAOUIUTPOHOB, TPAH3UCTOPOB YKa3bIBACTCS
TUIIOHOMUHAJI KOMIIOHEHTa, KOTOPBIN MpeIoiaracTcs 1Jis UCIOJIb30BAHUS B CXEME.

J51st pe3ucTopoB OOBIYHO YKA3BIBAETCS BCETO JUIIb €T0 HOMHUHAIBHOE CONMPOTUBIICHHE B
KAJIOOMaX, OMax MM Meraomax. HomuHaabpHas MOITHOCTh pe3nucTopa Mmu(pyeTcsi HAKITOHHBIMU
4EPTOYKAMU BHYTPU MPSIMOYTOJIbHHUKA. TakyKe MOLTHOCTh PE3UCTOPA Ha CXEME U Ha ero
M300paXEHUM MOXKET U HE YKa3bIBaThCsA. JITO 03HAYAET, YTO MOLIHOCTh PE3UCTOPA MOXKET OBITh
T000H, JaXke caMOi MaJloH, MMOCKOJIbKY paboure TOKU B CXeMe HE3HAUUTEIbHBI U UX MOKET
BBIJICP)KATh JJaKe CaMBbIii MAJIOMOIIIHBIN PE3UCTOP, BHIITYCKAEMBbIH MPOMBIILICHHOCTHIO.

Bot nepen Bamu npocreiiiiasi cxema JByXKacKaJHOTO YCHIIUTENs 3ByKOBOM 4acTOThl. Ha cxeme
n300pa’keHBl HECKOJIBKO DJIEMEHTOB: OaTapest mutaHus (mim npocto Oatapeiika) GB1;
noctosiHHbIe pe3uctopsl R1, R2, R3, R4; Beikmtouarens nutanus SAL, sJeKTpOIUTUYECKUE
koHzeHcaropsl C1, C2; koHeHcaTop nocTosiHHON éMKOCTH C3; BRICOKOOMHBIN ruHamMuk BAL,;
ounomnspueie Tpan3uctopsl VT1, VT2 ctpykTypsl N-p-n. Kak BuguTe, ¢ MOMOIIBIO IATUHCKUX
OYKB s CCbUIalOCh Ha KOHKPETHBIN 3JIEMEHT B CXEME.
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YTO MBI MOKEM y3HATh, B3[JISIHYB Ha 3Ty CXemy?

Jlro6as anexkTpoHUKa paboTaeT OT AIEKTPUUECKOTO TOKA, CIEI0BATEIbHO, HAa CXEME JI0JKEH
YKa3bIBaThCSl UCTOYHHUK TOKA, OT KOTOPOTO MHUTAETCs cXxeMa. MICTOUHHKOM TOKa MOKET ObITh U
OaTapeiika U 3JIEKTPOCETh MEPEMEHHOTO TOKA WM YK€ OJIOK IMUTaHHUS.



Nrak. Tak kak cxeMa yCHJIMTEIS MUTAaeTCs OT OaTapen nmoctostHHOro Toka GB1, TO,
clieZioBaTeNbHO, OaTapeiika o01agaeT NOMIPHOCTHIO: TUTIOCOM «+» U MHHYCOM «-». Ha ycmoBHOM
n300pakeHUH OaTaper MUTaHUS Mbl BUJUM, YTO PSAIOM C €€ BBIBOJAMH YKa3aHa MOJISIPHOCTbD.
[TonsspHOCTB. O HEM CTOUT YIOMSAHYTH OTAENBHO. Tak, HanpuMep, IMEKTPOIUTUIECKUE
koHzieHcaTopbl C1 u C2 obnagaroT noysipHOCTHIO. ECiiu B3SITh peabHbIN AJIEKTPHUCCKUI
KOHJICHCATOP, TO HA €r0 KOPIyCEe YKa3bIBACTCS KAKOM U3 €r0 BHIBOJIOB IUIFOCOBOM, @ KAKOU
MUHYCOBOI1. A Tenepb, camoe rinaBHoe. [Ipu camocTosTenbHOM cOOpKE ANEKTPOHHBIX YCTPOHCTB
HE00X0UMO cOOII0aTh MOJISIPHOCTD MTOAKIIOUEHUS JIEKTPOHHBIX JETANIEH B CXEME.
HecoOmroaenue 3Toro npocToro npasuia NpuBeAET K HEpabOTOCIIOCOOHOCTH YCTPONCTRA U,
BO3MOJKHO, JIpYTUM HEKeIaTeIbHbIM ITocaeAcTBUAM. [loaTOMy He 1eHuTech BpeMs OT BpEMEHU
MOTJISABIBATh HA MPUHIIUIHAIIBHYIO CXEMY, IO KOTOPOil coOMpaeTe yCTPOHCTBO.

Ha cxeme BuIHO, 4TO A1t COOPKU YyCHIIMTEINS TOHAA00TCA OCTOSHHBIE pe3ucTopsl R1 - R4
MOIIHOCTHIO He MeHee 0,125 BT. DTo BHIHO U3 WX YCIOBHOTO 0003HAYCHUS.

Taxoke MOXHO 3aMETUTh, UYTO pe3ucTopsl R2* n R4* ormeueHs! 3BE3/109K0i *. DTO 03HAYaET,
YTO HOMHHAJILHOE COMPOTHUBIICHUE ITUX PE3UCTOPOB HYKHO MOJ00PATH C 1IEJIbI0 HaJa)KUBAHUS
ONTUMAIILHOW PabOTHI TpaH3ucTOpa. OOBIYHO B TAKUX CIIydasX BMECTO PE3HCTOPOB, HOMUHAII
KOTOPBIX HY>KHO [10100paTh, BPEMEHHO CTABUTCS IEPEMEHHBII PEe3UCTOP C COMPOTUBICHUEM
HECKOJIBKO 0OJIbIlle, YeM HOMHHAI PE3UCTOpa, YKa3aHHOTO Ha cxeme. [ onpenenenus
ONTUMAJIFHON PabOTHI TPAH3UCTOPA B JAHHOM CIIy4ae B pa3pbIB MU KOJJIEKTOpa
MOJKITFOYAeTCsl MUJLTHaMIIepMeTp. MecTo Ha cxeme, Kyia He00X0IMMO MOIKITIOUYUTh aMIIEPMETP
yKa3aHo Ha cxeme BOT Tak. TyT jke yKa3zaH TOK, KOTOPBIM COOTBETCTBYET ONTHUMAIIbHOM paboTe
TpaH3UCTOpA.
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Hamomuuwm, yTo a1 3aMepa Toka, aMIepMeETp BKIIIOYAETCS B pa3pblB LEHH.

Jlasiee BKITIOUAIOT CXEMY YCUJIMTENS BbIKIO4aTeaeM SA]l 1 HAUMHAIOT IEPEMEHHBIM
PE3UCTOPOM MEHSTH conpoTuBieHne R2*. [Ipu 3TOM OTCIIeKMBAIOT IOKA3aHUS aMIIEpMETpa 1
JOOMBAIOTCS TOTO, YTOOBI MIJITMaMIIepMeTp nokasbiBan Tok 0,4 - 0,6 muumamnep (MA). Ha
ATOM HacTpoiika pexxuma Tpansucropa VT1 cunraercs 3aBepim€HHoil. BMecto nmepemeHHOro
pesucropa R2*, KoTophblit MBI YCTaHAaBIMBAIU B CXeMYy Ha BpeMsl HaJIaJKH, CTAaBUTCS PE3UCTOP C
TaKUM HOMHHAJIbHBIM COIIPOTUBJIEHUEM, KOTOPOE PAaBHO CONPOTHUBIICHUIO IEPEMEHHOTO
pe3ucTopa, MOIy4eHHOT O B Pe3yJIbTaTe HalalKH.

KakoB BbIBO/I U3 BCETO 3TOr0 JUIMHHOT'O TOBECTBOBAHHUS O HaJJA)KMBaHUM pabOThI cXxeMbl? A
BBIBOJ] TAKOB, YTO €CJIM HA CXEME BbI BUJIUTE KaKyI0-TH00 pauoeTaib co 3BE310UKOM
(manmpumep, R5*), To 3T0 3HAUMUT, UTO B Mpolecce COOPKU YCTPONUCTBA MO JaHHOM
NPUHIUIHAIBHON cxeme NoTpeOyeTcs HajlaKuBaTh paboTy onpeenEéHHbIX yYacTKOB cXeMbl. O
TOM, KaK HaJla)kKMBaTh pabOTy yCTPONCTBA, KaK MPaBUIIO, YIOMUHAETCS B ONTUCAHUU K CAMO
MIPUHIMUITAAIBHON CXEME.

Ecnn B3riasiHyTh Ha CXEMY YCHIJIMTENS, TO TAK)XKE MOKHO 3aMETUTh, YTO HA HEW NIPUCYTCTBYET BOT
TaKoeI YCIIOBHOE 0003HaUYEHHUE.

i OtuM 0003HAYEHHEM NTOKA3bIBAIOT TaK Ha3bIBaeMblil 001MII PoBoa. B TexHuuyeckoit
JIOKYMEHTAIIMN OH HazbIBaeTcsi KopnycoM. Kak BuauM, oGIIKMM MPOBOJIOM B TOKA3aHHON cXeme
YCUJIUTENS SIBJISETCS IPOBOJI, KOTOPBIN MOJAKIIIOUEH K MUHYCOBOMY "-" BBIBOZY OaTapen
nutanus GB1. J{ns npyrux cxem oOIIyM NpOBOJIOM MOXKET ObITh U TOT MPOBOJI, KOTOPBIH
MOJIKJIIOYEH K IUTIOCY UCTOYHHMKA MUTaHUA. B cxemax ¢ IBynoJsipHbIM MUTaHUEM, OOLIHI TPOBOJ
yKa3bIBaeTcsi 000COOJIEHHO U HE MOJKII0YEH HH K IUTFOCOBOMY, HU K MUHYCOBOMY BBIBOJLY
VMCTOYHHMKA TUTAHUSI.




3adem "oOmuii mpoBoa" wim "Kopmyc" yka3siBaeTcs Ha cxeme?

OTHOCHUTENBHO 00ILEro MPOBOIa MPOBOAATCS BCE U3MEPEHHS B CXEME, 38 UCKIIIOUEHUEM TeX,
KOTOpBIE OTOBAapPUBAIOTCS OTACIBHO, a TAKKE OTHOCUTEIHHO €ro MOJIKII0YatoTes nepudepuiinbie
ycrpoiictBa. [1o 00memMy mpoBoy TeYET 00Ul TOK, MTOTPEOIIEMbI BCEMH JIEMEHTaMU
CXEMBI.

O6H_[I/II>'I MpoBOA CXCMbI B pCaJIbHOCTU YaCTO COCAUHAIOT C MCTAJUIMYCCKUM KOPITYyCOM
3JIEKTPOHHOTO MPUOOPA WM METANIMYECKUM I1aCCH, HA KOTOPOM KPETATCS MEeYaTHbIE MJIaThl.
Crout nmoHUMaTh, 4To OOIIMI IPOBOJ 3TO HE TO K& camoe, uTo U "3emis". "3emuis” - 3T0
3a3eMIIEHUE, TO €CTh UCKYCCTBEHHOE COEIMHEHUE C 3eMJIEH TTOCPEICTBOM 3a3eMJISIOIIETO
ycrpoiicTBa. O603HaYaeTCsl OHO Ha CXeMax Tak.

L

B oTnenbHBIX cinyyasx oOmuid MPOBOJ YCTPOUCTBA MOAKIIOYAIOT K 3a3EMIICHHIO.

Kak ysxe Obl10 CKa3aHo, BCE painoieTallu Ha IPUHLIUIINAIBHON CXeMe COEUHSIOTCS C
MOMOIIBIO0 TOKOBEAYIIUX MTPOBOJAHUKOB. TOKOBEAYIIMM IPOBOJHIUKOM MOXET OBITh METHBIN
IIPOBO/I WJIH K€ I0PO’KKa U3 MeIHON (oJIbIy Ha nedaTHoi miaTte. TokoBeayIuii MpOBOAHUK Ha
IPUHLMIIMAIBHON cxeMe 0003HavyaeTcs 0ObIuHOM nHuel. Bor Tak.

Mecra naiiku (3J€KTpHYECKOTO COSANHEHHUS) THX ITPOBOJHUKOB MEXKILY
co0oH, MO0 C BEIBOJAMH PaIUOJIeTaIei N300pakaroTCst KUPHOM TOUKOM. BoT Tak.

L

CTOUT MOHUMATh, YTO HA MPUHIIUITHAIBHON CXeMe TOYKOHW YKa3bIBACTCS TOJIBKO COSAMHCHUE
TpEX u 0oJIee MPOBOHUKOB WIIM BHIBOJOB. ECiiM Ha cxeMe MmoKa3bIBaTh COSAMHEHHE JBYX
MIPOBOIHUKOB, HAIIPHUMEP, BBIBOJA PAJHOACTAIN U MPOBOTHUKA, TO CXeMa Oblia ObI
neperpykeHa HeHyKHbBIMH H300paKeHUsIMHU U TPU 3TOM THoTepsiiack Obl €€ HHPOPMATUBHOCT U
JAKOHUYHOCTH. [103TOMY, CTOUT TOHUMATh, YTO B PEATHHON CXeMe MOTYT IPHCYTCTBOBATH
AIIEKTPUYECKUE COSAMHEHUS, KOTOPbIE HE YKa3aHbl HA MPUHIIUITHAIBHON CXeMeE.

Xo0 pabomut

l. [lepeuepTuTh cXeMy M JAOIMOJHUTH €€ U300PAKEHUSIMU HEJOCTAIOIIUX JIeTalei B MecTax,
YKa3aHHBIX CTPEIKaMU ¢ OyKBaMH.

Il. OTBETUTH HA BOMIPOCHI.

1. B kakux cinyuasix monb3yroTcs yepTexamMmu-cxeMaMu?

2. HyxHo nu cobmronate Macimitad mpu BeIYEpUHBAHUH YCIOBHBIX 0003HAUYEHUN Ha
cxemax?

3. Kakue Hagmucu HaHOCSTCS HA ANEKTPUUYECKUX cxemax?

OcHoBHas 3aa4a, KOTOpask CTOUT Tepe] CTyIeHTaMU — 3TO JeMOHCTpAIHs YMEHUS POYUTATh
U BBIUEPTUTH JIEKTPUUECKUE CXEMbl Ha OCHOBE 3HAHMH ydeOHOro MaTepuaga |
TOCYAAapCTBEHHOTO CTaHAAPTA.

Bapuanmui 3a0anuit k padome.

Bapmuanr 1
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IMPAKTUYECKAS PABOTA Ne24.

Tema 11. CxeMbI 0 cHENHAILHOCTH
CocraBJieHue niepevHs 3J1eMEeHTOB.
Heasb padorsl: M3yueHue AeHCTBYIOIMX CTaHAAPTOB MO OPOPMIICHHUIO IEKTPHUECKUX CXEM,
COCTaBJICHUE MEPEYHS SJIEMEHTOB.
ITepedens ucnoibL3yemMoro 000pyaoBaHus
[TpucniocoOnenusi, NMpUHAJIEKHOCTY U MaTepualbl: uepTeXKHas J0CKa, 4YepTexHas Oymara,
Ha0op KapaHJallei, TacTUK, peHCIINHA, JIMHEHKN U TPEYTroJbHUKH, TPAHCIOPTUD

TeopeTnyeckas 4acTh

Kaxaplit aieMeHT, BXOAAIUI B U3/1ea1e 1 n300pakeHHbI Ha cxeMe, UMeeT OyKBEHHO-
nudpoBoe TMO3UIIMOHHOE O00O03HAYEHHE, COCTABICHHOE W3 OyKBEHHOTO OOO3HAYCHUS W
HOPSAIKOBOTO HOMEPA, IPOCTABJIEHHOTO 10CIe OYKBEHHOT0 0003HAaYEeHHUS.

CrangapTsl yCTaHaBJIMBAIOT OyKBEHHO-IIM(PPOBBIE MO3UIIMOHHBIE 0003HAUEHUS AJIsi Haubosee
pacnpocTpaHeHHBbIX 1eMeHToB. Hanpumep, pesucrop-K; konnencarop-C; ngpoccens U KaTylka
UHAYKTUBHOCTH - L; ammepmerp - PA; BoabTMmeTp -PV; Oarapes akkymyssTopHas (Wid
ranpBaHnueckas)-GB; BbIkIOUaTenp (ImepekiroyYaTesb, KIOY, KOHTpoulep M T. I1.)-S;
reaeparop-G; Ttpamsucrop VT, mmoxm mnomynpoBonHukoBbiVD; mpenoxpanutens-FU;
Tpancpopmarop — T.

[lopsinkoBble HOMEpa 3J€MEHTaM NPHUCBAWBAIOT, HAUMHAS C €JUHUIBI B Ipeaesaax TPYIIbI
3JIEMEHTOB C OJIMHAKOBBIM OYKBEHHBIM oOo3HaueHueM (Hampumep, B1, B2, B3 i T.n.). Eciu B
U3JIeNMe BXOJUT TOJBKO OJMH D3JEMEHT JaHHOW TIpyNIbl, TO MOPSJKOBBII HOMEpP B €ro
NO3UIIMOHHOM 0003HAaYEHUH MOXKET He YKa3bIBaThCs. LIMdphl MOPSIIKOBBIX HOMEPOB JIEMEHTOB
U UX OyKBEHHbIE TO3UIIMOHHBIE 0003HAYEHHSI BBITIOJIHAIOTCS LIPU(PTOM OJJTHOTO pazMepa.

[To3unnonHble 00O3HAYEHMs 3aHOCATCS B IEpEUeHb AIIEMEHTOB; IOCIEA0BAaTENbHOCTh U
MOPSAIOK 3aIIMCH MO3ULIMOHHBIX 0003HaueHuil ycranasnusaetr ['OCT 2.710-75.

OnexkrpoMaruutHass MyQta Y1 mHUTaeTcss MOCTOSHHBIM TOKOM, HamNpshKeHHE KOTOpPOro IO
YCIIOBUSIM TEXHUKH O€30MacHOCTH HE JODKHO mpeBbimath 24 B. Ilpu HanpsbkeHuu cetu
nepemeHHoro Toka 380 B muranue snextpomarHUTHOM My¢Thl Y1 ocymiecTBisieTcs uepes
onHodazubli TpaHchopmatop 77 (c (peppOMarHUTHBIM CEpACYHUKOM) U BBIIPIMUTEIHHOE
ycrpoiictBo VI (BBINIOJIHEHHOE C NPUMEHEHHEM MOIYNPOBOJIHHUKOBBIX AMOMOB). Ilpu
MOJKJIIOUEHUN TepBUYHOM 0OMOTKM TpaHchopmaropa 7/ K CeTH TMEPEeMEHHOro TOKa
HanpsbkeHneM 380 B (mpu momomiu ABYXIIOJIFOCHOTO BhIKIIOUaTenss S1) HampshkeHHe Ha ero
BTOpUYHOU 0oOMOTKe Oyner paBHo 24 B. Ilpu momomiu BbIIpSIMUTENBHOTO ycTpoiictBa VI



MEePEeMEHHOTO TOK TMpeoOpa3yercs B  IMOCTOSHHBIH.

Heo0xonuMmeriii

pexuM  paboOThI

YCTaHABJIMBAETCS MPU MOMOIIM peryaupyeMoro pesucropa R1 u amnepmerpa PA. [l 3amuThsl
OCHOBHBIX JJIEMEHTOB CXEMbl OT MEPEerpy30K MIM OT TOKa KOPOTKOIO 3aMbIKaHUs
IpeayCMOTpPEHBI I1aBkue npenoxpanutenu FU 1u FU 2
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O6pa3eu BBITIOJIHCHHUSA IIEPCUCHDb 3JICMCHTOB

Xoa padoThI:

1. BBINOJHUTH IEpEYEHb HIEMEHTOB
2. OTBETHTH Ha BOIPOCHI

1. Yro Taxoe MEPCUCHDb DJICMCHTOB M K KaAKMM JOKYMCHTaM OTHOCHTCS?
2. Kak Beimonnsaercs MNEpCUCHDb 3JIEMEHTOB?

3. MO’XHO 1 BBHITIOJHATH TIEpeUeHb SJIEMEHTOB Ha OTAEIHHOM JIUCTE?



IIpakTuuyeckas pabora Ne25.
Tema 11. Cxembl 10 cIEHAIBHOCTH
YreHue 3J1eKTPUYECKON CXeMBbI.
Heanb padortei: [IproOpeTeHNe HABBIKOB YTCHHS CXEM.
IlepedyeHb UCIOJIB3YyeMOro 000Py10BaAHUS
[TpucniocoOneHusi, MPUHAJICKHOCTH M MaTepHalibl: UYEpTEkKHas JOCKa, YepTekHas Oymara,
HaOOp KapaHJallleH, JIaCTUK, PeHCIINHA, TUHEHKN U TPEYTOJIbHUKHU, TPAHCIOPTHDP
Teoperuueckasi 4acTh
He cexper, 4To B cxeMe Kakas-Tubo paanoieTaib, HaIpUMEpP MUKPOCXeMa MOXKET COETUHATHCS
OTPOMHBIM KOJIMYECTBOM IIPOBOJIHHUKOB C APYTUMHU DJIEMEHTAMU CXEMBI. J1JIsT TOTO 4TOOBI
BBICBOOOJIUTH MECTO Ha MPUHLHUITUAIBHON cXeMe U yOpaTh "MOBTOPSAIOIINECS COSTUHUTENbHBIE
nuHUH" UX 00BEIUHSIOT B CBOCOOPA3HBIN "BUPTYaIbHBIN" KTYT - 0003HAYAIOT TPYTIIOBYIO
JuHHIO cBsizu. Ha cxemax rpynmnoBasi TMHUS ¢BSI3M 0003HAYAETCS CIECAYIOIIUM 00pa3oM.

XP5

Bor B3rstHuTE Ha pUMep. _ G
@45 Il 2N 4o,
? 3 s i 3N apco
4 814> ancs
1 2 {5 ADCH
g 6 L8> ADCS
z}2 1 475 anco
5 [3]1]2 GULES aoer
_ |6 (4 9N .58
cxeme. 1056 -
YroObl HE 3amyTaTbcs, KyJa Kakue 1
NPOBOJHUKH UIYT, UX HYMEPYIOT. DD2 ATmega32A-AU
Ha pucyHke s OTMETHII COCTUHUTENbHBIN -4oRESETIMCU e —
npoBoj 1noj HomepoM 8. On coeaunser 30 43| B0 | [ Pa2 % e
BbIBOJ MUKpocxeMbl DD2 u 8 koHTakT ﬁ B2 PAd =
pazbéma XP5. Kpome sToro, oOparute :’Z PBS PAG
BHMMaHUe, Kyaa UJIET 4 npoBoA. Y pazpéMa =) ES? il e
XP5 0H coeUHSETCS HE CO 2 KOHTAKTOM 190 poo e :?_
pa3béMa, a ¢ 1, MOITOMY M yKas3aH C IIpaBou é_% e s f
CTOPOHBI COEIMHUTEIBHOr0 poBOAHUKA. Ko f ggg ggg i
2-My K€ KOHTaKTy pazbéma XP5 % £ iz e
MOJKIIFOYAETCA S TPOBOAHUK, KOTOPBINA UIIET .
ot 33 BeIBosia Mukpocxemsl DD2. Otmeuy, Jﬁ xn;u - er? Ll
YTO COETMHUTENIbHBIE POBOJHUKHU O] , - S;M : |
pasHBIMU HOMEpaMHM IEKTPHUECKU MEXKTY
co0o0i1 He cBA3aHbl, U Ha PeaJIbHON MeYaTHON
IUIaTe MOTYT OBITh PA3HECEHBI 110 Pa3HbIM
YacTsIM ILJIaThI.

DNIeKTpOHHAs: HAYMHKA MHOTUX MPUOOPOB COCTOUT U3 OJIOKOB. A, ClIeIOBATEIBHO, JIJIS UX
COETMHEHUS IPUMEHSIOTCS pa3bEMHbBIE cCoeTMHEeHHsI. BOT Tak Ha cxemax 0003Ha4aroTCs
pa3bEMHBIE COCTMHEHUS.
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XP1 - sto Buska (oH ke "Ilama"), XS1 - 3o po3eTka (oHa ke "Mama"). Beé BMecte 310 "[Namna-
Mama" nin paspém X1 (X2).

Takxe B 9JICKTPOHHBIX YCTPOWCTBAX MOTYT OBITh MEXaHUYECKH CBSI3aHHBIC AJIeMEHTHI. [1osicHIO,
0 YEM HJET peUb.

Hampumep, ecTb mepeMeHHbBIE PE3UCTOPHI, B KOTOPHIC BCTPOCH BEIKIIIOYATEh. BOT Tak oHU
0003HavaroTCs Ha MpUHIMNUATLHOU cxeme. [ e SAL - Beikimrouarens, a R1 - nepeMeHHbIi
pesucrop. [lyHKTHpHAS JIMHUS YKA3bIBACT HA MEXAaHHUYECKYIO CBSI3b ITUX JJICMEHTOB.

SA1
R1

Panee Takue nepeMeHHbIE pE3UCTOPBI OYEHD YaCTO IPUMEHSIUCH B IOPTATUBHBIX
paauonpuémMHaukax. [Ipu moBopore pydyku peryastopa rpOMKOCTH (HALLEro NEPEMEHHOTr0
pe3ucTopa) cHavalla 3aMbIKaIHCh KOHTAKThl BCTPOCHHOTO BBIKITIOUATeNsl. TakuM 00pa3om, MbI
BKJIIOYAJIM TPUEMHHUK U cpa3y TOH K€ PYUKOIl peryinpoBajii FpoMKOCTb. OTMedy, 4To
IIEKTPUYECKOTO KOHTAKTA IIEPEMEHHBIN PE3UCTOP U BBIKJIIOYATEND HE UMEOT. OHM JIUIIb
CBSI3aHBI MEXaHUYECKH.

Takast e cuTyarust 0OCTOMUT U C IEKTPOMarHuTHeIMU peiie. Cama oOMOTKa pesie U ero
KOHTAaKTbl HE UMEIOT 3JIEKTPUYECKOI0 COEAMHEHUS, HO MEXaHUYECKH OHU CBsA3aHbl. [logaém Tok
Ha 0OMOTKY peJie - KOHTAKThl 3aMBIKAIOTCS WJIM PA3MbIKAIOTCS.

K1.1
KT | LI

I K1.2 Tax xak ynpasistonias 4actb (00MOTKa pelie) U UCTIOTHUTEIbHAS
(KOHTaKTHI pesie) MOTyT ObITh Pa3HECEHbl Ha MPUHIUIHAIBHON CXeMe, TO UX CBSI3b 0003HAYAIOT
MMyHKTUPHOM JIMHUEW. VIHOT/1a MyHKTUPHYIO JJMHUIO BOOOIIE He PUCYIOT, @ Y KOHTAKTOB IPOCTO

yKa3bIBAIOT MpUHAIeKHOCTH K pene (K1.1) u Homep xonTakTHOM rpynmsl (K1.1) u (K1.2).
Emé noBonbHO HArMsSAHBINA IPUMED - 3TO PETYIIATOP TPOMKOCTH cTepeoycunutesns. s
PETyJIUPOBKU TPOMKOCTH TpeOyeTcs JiBa epeMeHHbIX pe3uctopa. Ho perynupoBaTh rpoMKOCTh
B Ka)KJIOM KaHaJie 10 OTJEeIbHOCTH HelleraecooOpasHo. [1oaToMy npuMeHsI0TCS CABOEHHBIE
NIEPEMEHHBIE PE3UCTOPHI, I/I€ Ba IEPEMEHHBIX PE3UCTOPA UMEIOT OJIUH PETYIUPYIOLINil Bal.
Bot npumep u3 peaabHON CXEMBI.
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Ha pucyske s BBIIECIMII KPACHBIM JBE NapaJIJICIbHbIC JUHUN - UMEHHO OHH yKa3bIBalOT Ha
MEXaHUUYECKYIO CBS3b 3TUX PE3UCTOPOB, & MMEHHO Ha TO, YTO Y HUX OJMH OOIIUH
perynupyromuii Baj. Bo3MoHO, BbI yXKe 3aMETHJIN, YTO 3TU PE3UCTOPBI UMEIOT 0c000€e
no3unroHHoe obo3zHauenne R4.1 u R4.2. I'ne R4 - 310 pe3uctop u ero nopsAKoBbIi HOMEp B
cxeme, a 1 u 2 yka3pIBalOT Ha CEKLIUHU ITOTO CABOCHHOTO PE3UCTOPA.

Taxoke MexaHHuecKas CBsI3b JIByX U 00Jiee IEpEeMEHHBIX PE3UCTOPOB MOXKET YKa3bIBAThCS
IIyHKTUPHOM JINHUEW, & HE ABYMS CIUIOLIHBIMH.

R2.1 47k

R2.2 47k

DJIEKTPUYECKH 3TH NTEPEMEHHBIC PE3UCTOPHI HE MMEIOT KOHTAKTA MKy cO00H. VX BBIBOJIBI
MOTYT OBITH COEIMHEHBI TOJILKO B CXEME.

He CCKPET, UTO MHOTHEC Y3JIbl paauoaniiapatypbl YyBCTBUTCIIbHBI K BOSJIGI\/’ICTBI/IIO BHCIIHUX HUJIN
""coCceNCTBYIOMMX" ATEKTPOMArHUTHBIX Mosieil. OCOOEHHO 3TO aKTyallbHO B MPUEMOTIEpeIatoleit
armaparype. YT005I 3alIUTUTH TaAKUC Y3JIbI OT BOS}IGﬁCTBHS[ HCKCIATCIBbHBIX JJICKTPOMArHUTHBIX
BO3/ICHCTBUI MX TOMEMIAIOT B 3KPaH, IKpaHUPYIOT. Kak mpaBuio, 3KpaH COeIUHSIOT ¢ 00LTIM
MPOBOJIOM cXeMbl. Ha cxemax 3To 0ToOpakaeTcst BOT TaKMM 00pa3oM.

3nech skpaHupyercst KoHTyp 1T1, a cam skpaH N300pa)kaeTcs INTPUX-TTYHKTUPHON JIMHUEH,
KOTOPBIA COeIMHEH C OOIKMM MPOBOAOM. DKPAHUPYIOLUIUM MAaTEPHAIOM MOXKET ObITh
TIOMUHUHN, METaJUIMYECKHI KopItyc, (oibra, MeHas IjaacTuHa U T.1.



A BOT TakiM 00pa3oM 0003HAYAIOT SKpaHUPOBAaHHBIE JTUHUY CBsI3U. Ha pucyHke B mpaBoM
HWKHEM YTIJTy [10Ka3aHa Ipynna U3 TpEX SKpaHUPOBAaHHBIX IIPOBOJIHUKOB.

=
|
v

[Toxoxum O6p330M 0003HayaeTcs ¥ KoaKCHAJIbHBIN Ka0eb. BoT B3rIsgHuTE Ha ero

o0o3HauyeHueE.

B peanbHOCTH 3KpaHUPOBaHBI MPOBO/J (KOAKCHANILHBIN) MPeICTaBIsieT cOO00M MPOBOIHUK B
U30JISIIUH, KOTOPBII CHApY>KU TOKPBIT HJIM OOMOTaH SKPaHOM U3 MIPOBOJISIIETO MaTepraia. 1o
MOJKET OBITh MeJIHasl OTUIETKA WIIH MOKPBITUE U3 (ONBIH. DKpaH, KaK MPaBUIIO, COSAUHSIIOT C
OOLIMM NMPOBOJIOM U TEM CaMbIM OTBOJSAT 3JEKTPOMArHUTHBIE TOMEXH U HAaBOJKH.
[ToBTOpSIOLINECS STIEMEHTHI.

BeIBarOT HEpeaKue ciaydan, KOTAa B JJIEKTPOHHOM YCTPOWCTBE PUMEHSFOTCS a0COIOTHO
OJIMHAKOBBIE 3JIEMEHTHI M 3aTPOMOK/IaTh UMU IMPUHIMITHAIBHYIO CXeMY HellenecoobpasHo. Bor,
B3IJISTHUTE Ha TaKO# npumep.
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371ech MBI BUJIUM, YTO B CXEME MPUCYTCTBYIOT OJIMHAKOBBIC 10 HOMUHATY U MOIIIHOCTH
pe3uctopsl R8 - R15. Beero 8 mryk. Kaxipiit 13 HUX COEIMHSIET COOTBETCTBYIOIINUM BBIBOJT
MHUKPOCXEMBI U YETHIPEXPA3PAIHBIN CEMHUCETMEHTHBIN HHAUKATOP. UTOOBI HE yKa3bIBaTh ATH
MTOBTOPSIOLIMECS PE3UCTOPBI HA CXEME UX IIPOCTO 3aMEHWIIH )KUPHBIMU TOUKAMH.

Emé onun mpumep. Cxema kpoccoBepa ((huibTpa) A akycTudeckoit konmonku. OOparure
BHMMAaHHE Ha TO, KaK BMECTO TPEX OJMHAKOBBIX KOHAeHcaTopoB C1 - C3 Ha cxeme yKa3aH JHIIb
OJMH KOHJICHCATOp a PAJIOM OTMEUYEHO KOJIMYECTBO 3TUX KOHJAEHCATOPOB. Kak BUIHO U3 CXEMBI,
JaHHBIE KOHJIEHCATOPhI HEOOXOIMMO COESAMHUTD MapaUIETbHO, YTOOBI MOITYYUTh OOIIYIO
EMKOCTb 3 MKOD.



L1034 mlH

+ 0O Y Y Y . ?1
o o2
{ C16-C18 1
R1Pl PlR2 [:(] BA1
62 : [ 62 SIMK £ AUDAX
.._C - —
C4% 0,47mK €5 O0,%7MK
alm ;
c1-C3 f|—~ <r;|}-j .
o (s 510 [{| BAz
7 C6-C15 1MK VISATON
0,25 MIH 2 | MHT-12/8

Amnanoruuno u ¢ kogaencaropamu C6 - C15 (10 mx®) u C16 - C18 (11,7 mx®). Ux
HE00XOIMMO COCTMHHUTH MapAIJICTFHO U YCTAHOBUTH HA MECTO 0003HAUYEHHBIX KOH/IEHCATOPOB.
CrnenyeTr OTMETUTB, YTO MIpaBuiia 0003HAYCHUSI PAUOCTAJICH U AIIEMEHTOB Ha CXeMax B
3apyOeKHOM JOKYMEHTAI[MN HECKOJIBKO HHBIE.
ILlens padomer: TIprnoOpeTeHHE HABBIKOB 110 YTEHHIO CXCM.
IlepeyeHb UCNOIB3YEMOro 000PY10BAHUSA
[TpucnocoOieHus1, MPUHAUICHKHOCTH U MaTepHaibl: YEpTEKHAs JOCKa, YSPTEKHas Oymara,
Ha0Op KapaHJaIe, TacTHK, PEHCITNHA, JIMHEHKN U TPEYTOJIbHUKH, TPAHCIIOPTHP, TOTOBATIBHSL.
Teopernveckasi 4acThb
UTeHHe DJIEKTPUUYECKUX CXEM PEKOMEHAYeTCS HAYMHATh C W3YYCHUS TEXHHUYECKOTO
nacropTa, M0 KOTOPOMY 3HAKOMATCS C YCTPOWCTBOM MEXaHH3Ma. 3aTeM MepexoAsT K UTECHHUIO
CXEMBI, HaXOJIs1 OCHOBHBIC JICTAJIH, TIOJB3YSCh IMPU 3TOM UX YCIOBHBIMH 0003HAYCHHUSIMH, YaCTh
U3 KOTOPBIX IIPHUBE/ICHA B TaOJHIIE.
Xon paboTsi:
1. TIpouyuTaTh SAEKTPUUECKYIO CXEMY.
2. OTBETHUTH Ha BOMPOCH KO BCEM 3a/IaHUSIM.
Kpatkue nmosicienus k 3aganuto. OCHOBHas 3ajja4a, KOTOpasi CTOUT Mepe]l YUalUMUCST — 3TO
JEMOHCTpAIMsl YMEHHS IPOYNTATh KHHEMATHYCCKHE CXEMBl Ha OCHOBE 3HAHHWH yd4eOHOTo
MaTepuaia U rocyIapcTBeHHOro ctanaapra 2.770—68.

INPAKTUYECKAS PABOTA Ne26.
Tema 12. [IpukjiaaHbie NPOrpaMMbl 0 HHKeHePHOI rpaduke
OcHoBbI padoThl ¢ Hcnoab3oBaHueM cucrembl AUtOCAD.
Leas padorei: 3HAaKoMcTBO ¢ AUOCAD. M3ydeHne 0CHOB YepueHHs.
ITepedyenn ncnoib3yemMoro 000pyaoBaHus
KOMIThIOTEp ¢ crcTeMHBIM oOecriedernneM AUutoCAD.
Teopernyeckas 4acTb
[Tpouecc KOHCTPYUPOBAHUS U IPOSKTUPOBAHUS HEOTAEIUM OT TOUHBIX T€OMETPUUECKUX
MOCTPOCHMH, B KOTOPBIX TpeOyeTCsl BOCCTAHABIMBATD MEPIEHANKYIISIPBI, TPOBOAUTH
KacaTeJbHbIE, HAXOJIUTh KOHEUHbIE TOUKH U CEPEeIMHbI OTPE3KOB U IyT U T.I. [logo0HbIe 3a1aun
HEBO3MOXKHO pelllaTh MPOCTHIM YKa3aHHEM TOYEK Ha paboueM moje yeprexa. s storo B
AutoCAD cymiecTByeT cieliiajibHOE CPEeICTBO — 00BEKTHAs MPUBSI3Ka, MO3BOJIAIONIEE 3aaTh
TOYKY C OIpeJIeJIeHHbIMU TO3ULIMOHHBIMU CBOWCTBAMH BMECTO BBOJIAa 3HAUEHUI KOOPAMHAT,
MPUBS3bIBAs Kypcop K XapaKTepHBIM TOUKaM HMEIOIIUXCSI 00bEKTOB, CM. Ta0uILy 1.



Tabmmma 1 — Pexxumbl 00bEKTHOM MPUBSI3KH

Knomnka Pexum Onucanue
KoHnrouka [IpuBs3ka K KOHEYHBIM TOYKaM OTPE3KOB,
E(F JyT, CETMEHTOB TOJIWIMHUI
j:" Cepenuna [IpuBs3ka Kk cepeiuHaM OTPE3KOB, OYT,
CErMEHTOB TOJMIMHUHI
>:< [Tepeceuenue [IpuBsizka K TOYKaMm mepecedyeHnuit 00bEKTOB
ot Kaxymeecs [IpuBsizka K epecevyeHro 0ObEKTOB B
" IepeECEYCHNE TEKYIIEH BUIOBOU MPOEKIUHU

HpO,[[OJ'DKeHI/Ie JIMHHUH

[IpuBsizka K MHUIMOMY MPOJIOJKEHUIO
OTPE3KOB, IyT

Lentp [IpuBsizka K HEHTpaM OKPY>KHOCTEMH, YT,
AJUTUIICOB

KBagpant [IpuBsizka K KBaJIpaHTHBIM TOYKAM
OKPYXHOCTEH, IyT U JUTUIICOB

Kacarenbnas HaxoxieHue Touek KacaHusi OKpYKHOCTEH,
JyT, 3JUIATICOB.

Hopwmaiib [IpoBeaeHue TMHUI, EPHIEHIUKYIAPHBIX
yKa3aHHBIM O0BEKTaM

[TapannensHo [IpoBenenue MHMI, MapaieaIbHbIX

YKa3aHHbIM MPAMBIM JIMHUSAM

Touka BcTaBKU

[IpuBsi3ka K TOUKaM BCTaBKU OJI0Ka WK
TEKCTOBOW CTPOKH

VY3en

HpI/IBH3Ka K TOYKaM

bnmxkanmas

Yo |@|\|+ CIgle

[IpuBsizka Kk TOUKaMm, NMPUHAIEKAIIAM
yKa3aHHBIM 00BEKTaM

ﬁ/ Huuero
ju|

OTkmroueHne PeXUMOB OOBEKTHOM MPUBSI3KU

3aganue 00beKTHOM NPHUBAZKH

Jlns 3ananus 0OBEKTHOM MPUBS3KHU B 3aPOCE TOUKH:
- HaxxaTh KHONKY 0OBEKTHOU MpUBSA3KH Ha NMaHelu «O0beKTHasi IPUBA3Ka», PUCYHOK 1.
- Haxarp knaBuimy «Shift» u 1menkHyTh npaBoil KHOIKOM MBIIIH JUIsl BBI30Ba KOHTEKCTHOTO

MEHIO 0OBEKTHON NMPUBS3KH, PUCYHOK 2.

- B xoMaHHOH CcTpOKe BBECTH UM pexuMa 0O0bEKTHON MPUBSI3KU (TpU MEepBbI€ OYKBBI).

=T LARKX @B L 7B o AR N

Pucynoxk 1
m=
- YcTaHOBKa TOYKH OTCIICKHUBAHUS 00BEKTOB
)
.
3

VYcranoBka 0a30BOI TOUKH IJIg OTCUCTA MOJIAPHBIX KOOPAUHAT ITPU OTHOCUTCIIbHOM
BBOJIC KOOpAWHAT TOYKHU. HaxaTue 3ToM KHOIIKH «(IEPEeMCIIACT> MTOJIOKCHUC MOCIeaAHEN

BBEJICHHOM TOYKH.




@ LleHTp

"-"2':' FEaApaHT
=0 ToyKa OTCNERHESHHA
e ‘E:} KacaTencHaa
i CHeleHHE
CepearHa Mexs Ay TOYEAMH = Hoprane
KooparHaTHEIE dHneTpEl ff MapannensHo
o ¥zen
C,/D KoHTOo4ka
&dy TecTasrm
}f’ CepeakHa -
A4 Bnmwaliwan
)( MNepecedeHHe
P'f: Hr4era

.-'
}:\ K auyULEECA NEpECEYEHHE

== [pogonHeHHe ﬂn PesHMEl NPHMEAZEH. .

Pucynok 2
OOmbexTHas MpHUBs3Ka padOTaeT TOIBKO MPH 3aMpocax Ha yka3zaHue Touek. [Ipu momsiTke
UCIIOJIb30BaHUS! 0ObEKTHOW MPUBS3KHU B OTBET Ha M0/CKa3Ky «KoMaHaa» BO3HUKaeT cooOIeHne
00 ommoKe.

Hcnosib30BaHHe TeKyIero pe:xxumMa 00beKTHON NMPUBA3KHU

Ecnu ecth HEOOXOJMMOCTD UCIIOIB30BATH OJIUH WIH HECKOJIBKO PEKUMOB OOBEKTHON TPUBSZKH
6oJiee OJJHOTO pasa, TO MOXKHO YCTAHOBUTbD 3TH PEKUMBI B KaUeCTBE TEKyIUX. MOXKHO 3a/1aTh
OJIMH WJIM HECKOJIBKO TEKYIIHUX PEXUMOB O0ObEKTHON NPUBS3KU Ha BKIaAKe «O0beKTHasA
NPHUBA3KA» B JUAJIOTOBOM OKHE «PeKHMBI pHCOBAHMA», JOCTYI K KOTOPOMY MOKHO IIOJyYUTh
u3 MeH1o «CepBuc» wiu BelOopoM nyHkTa «HacTtpoiika» koutekcTHOro MmeHio «IIPUBA3KA»
CTaTyCHOU CTPOKHU, PUCYHOK 3.
Hnanorosoe OkHO «PeKUMBI pUCOBAHUSA»

IC5] Petimbl pHCOBaHHA

War 1 cerka| Orcaexusaque | OfekTHan NpUBAZKS HuHarmu4eckuil BE0A

OéekTHan npueaska Bra [F3) OéekTHoe orcnesxusaHue Bra [F11)

Pesume! ofeeKTHOM NPUBAZKU

O []KoHrouka 0y [ Tecraeku
&[] Cepeauna b []Hopmane
< [JUenrp T [ KacarensHan

5 []Ysen X []Eamxaiwan

<> [[]KeaapaHr B []Kaxyweeca nepeceverue

% []Nepeceyerue # [[]NapanneneHo

-+ [ Npogonkerue

a Yrobbl Ha4aTh OTCAEKMBAHWE, 330EPKUTE KYDCOP Had TOYKOM NPUBAZKU,
. Mpu ganeHeMWweM NepemMeLLeHUd NOABUTCA AMHUA oTCAekMBaHua. 1na
OTMEHBI OTCAEKUBAHWA BHOBL 330EPKMUTE KYPCOP Had TOYKON,

Ecnu BKIII0UE€HO HECKOJIBKO PEKUMOB OOBEKTHOM MPUBSI3KU, B BHIOPAHHOM TOJI0KEHUH MOXKET
CYILIECTBOBATh OoJiee 0JJHOM 00beKkTHOM npuBsA3Kku. Haxkmute knaBumry « TAB» nns BeiOopa
HE00XO0IMMOT0 peXuMa JI0 yKazaHus TouKku. [1o yMoIuaHUIo pH epeMelieHnn Kypcopa Haj
00BEKTHOM MPUBSA3KOM Ha 00BEKTE 0TOOPAKAIOTCS MapKep U NOOCKA3Ka. ITa PYHKIMS



HasbiBaeTcst AutoSnap (ABronpuBsizka). OHa MO3BOJISIET JIETKO ONPEACIISATh TEKYIIHA PEXKUM
00BEKTHOM MPHUBSI3KH.
Haxxmure kaHonky «[IPUBA3KA» B cTpoke cOCTOSIHUS WK KiIaBuily F3 11 BKIIOYSHUS WK

BBIKJIFOUCHU L TCKYH_H/IX O6’beKTHBIX HpI/IBSI?:OK, pI/IcyHOK 4
|I{n:ma1-£ga :

5353467, 273.1824, 0.0000 WA |CETEA OFTO| OTC-MONAP |I'IF'Ir'1EIHSK.-'1\ OTC-0EREKT| | OWMH EEI:[

Pucynox 4
Xon padoTsi:

1. 3anyctute ABtokan: Ilyck/IIporpammbi/AutoCAD 2000+, niu mEeTKHUTE J1Ba pasa Mo
apibIKy Ha Paboyem crore.

2 MNpu sarpyske 2] X]

&= 00

Briiop macTepa:

HetancHan HacTpolika

— DnucaHue mactepa
ONpeaenseT eauHULE USMEPEHUA U pasvep YepTeka. DCHOBaH Ha watnoHe
acadiso.dwt.
[V Nokasbisats auanor npu sarpyake aK Ormena |

Puc. 1

2. Beibepute nynkr Ucmoab3oBare mactep (Use Wizard)/Beictpasi Hacrpoiika (Quick
Setup) u Haxxmute kHOoTKy OK (puc. 1).

YcraHoBuTe necATHYHbIE enuHuIbl n3Meperus (Decimal) u naxmute kHonky [lasee
(Next) (puc. 2). Beenute mupuny (Width) 40, a Beicoty (nimny - Length) 30 u
Haxkmute kHorky I'otoBo (Finish) (puc. 3).

3. Coxpanute pucyHok B hopmare *.dwg: ®aiin/Coxpanuts (File/Save) unu uHCTpyMEHT B
Buae AuckeTbl. [Ipu coxpanenuu co3maiiTe Ha aucke manky ¢ uMmeHeM EXACAD wu
IIPUCBOWTE PUCYHKY M3 3aHsATHE 1.

4. llenxuure mnpaBod kHomkoW Mbimu (IIKM) Ha BepxHel maHenu HMHCTPYMEHTOB
CranpaprHas naHeab wuHcTpymentoB (Standard). Ilocmotpurte, Kakue NaHETH
OTMEYEHBI TAJIOYKOM, T.€. IIOKa3aHbl B pabouei o0actu sxpana AutoCad (puc. 4).



buicTpas ycraHoeka

boicTpaa ycraHoBka

Puc. 3



4 AutoCAD 2000 - [Drawingl]
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P/[onPye [ocnexX TOAWI[MOOES
Adobe Photoshop I 4 windows Commander 5.0 -, ‘ ¢ i D S B 1710

KomaHdHasi cmpoka Cmpoka cocmosiHusi

Puc. 4

Cxkpoiite u nmokaxxute manenu Yepuenune (Draw), U3menenne (Modify) u ap. [enkuure
neBoil kHomkoW MbimM (JIKM) Ha nByX ueproukax kakoi-nubo maHenu (puc. 5) u, He
OTITyCKasl MBIIlIb, IEPEABUHBTE MTAHENb B IPYTrO€ MECTO DKpaHa.

MenaneHHo nepemeniaiTe ykaszareiab MBIIIM MO0 MHCTpyMeHTaM CTaHJapTHOHM NaHenu,
Yepuenne, MsmeHenne U M3yduTe Ha3BaHUE HMHCTPYMEHTOB. Jliid
pocMoTpa Habopa MHCTPYMEHTOB Ha BBHIHOCHBIX MaHENAX (KHOIKA C
TPEYTrOJIbHUKOM BHH3Y Ha MUKTOIpaMMe) HEeOOXOIUMO MepeaBUraTh
MbIIb IpH HaxkaTton JIKM.

[Tokaxxute Bcto oOnacTe uyepueHus: Bup/Ypeanmuenue/Bech gucr
(View/Zoom/All) (puc. 6).

YcraHoBUTE BHAMMOM CETKY U HM3MEHHTE €€ IapaMeTphbl:
Hucrpymentsi/Ilapamerpbr yepte:ka (Tools/Drafting Settings).
Ha Bxnanke Ipussska u cerka (Snap and grid) ycranosure ¢iiar
Cerka Briawdena (Grid On) u mar cerku (Grid) mo X u Y paBHbIM
2 (puc. 7).

Hapucyiite mnpsmyio auHHMIO: BbIOepuTe Ha TmaHenun YepueHue

uHctpymeHT Jlunus (Line) - . [locmoTpHTe B KOMaHIHOH CTPOKE
KOMaHJly ¥ yKakuTe HepByro Touky menukom JIKM B imrobom mecte skpana. [locmoTpuTte
KOMAaHJly B KOMaHJIHOM CTPOKE M YKa)XUTE BTOPYIO TOYKY HAa HEKOTOPOM PACCTOSIHUU OT
nepsoil menkom JIKM. Haxxmute Enter. BHu3y B cTpoke cOCTOSHUSI MOXKHO HaOJII0/1aTh
KOOpJAuHaThl ToueK. HauepTuTe HECKONbKO TMHUM TaKUM e 00pa3oM.

—
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&
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10.

11.
12.

13.

14.

15.

16.

|[!_3_m Beragute Popmar  MHotpymentel Yepuenue Pazme

[Nepepucoeate F, cu ‘ % s &% e

E
= D6HOBUTE
P

O6HoeuTE BCE * ‘ 2l ‘H 65 g ‘w

MNepemeware »
5 MNpeabaywes
BupTyantHbIf BUa
OkHo
CeyeHun 3 HuHamuyeckoe
HMmMeHoBaHHBIE BUab... Macwrat
3D Bu1abl » C ueHTpom
3D Orbit
YeenuueHue
Ckpbme YmeHblweHue
TeHe » B
BCh MACT
Rende: :
- Bce ofbekTel
[Mokazate »

[1aHeNM UHCTPYMEHTOB. ..

Puc. 6
Haueptute nuHUI0O myTeM BBOAAa KOOPJMHAT TOYEK B KOMAHIHYIO CTPOKY: BBEIHUTE
koMaHay L, manedaraiite 2,2 u Haxkmute Enter. Jlanee naneuaraiite 10,10 u Haxkmute 2
paza Enter. [logseauTe Kypcop K Havaimy ¥ KOHIY JHHUH M MOCMOTPUTE 3HAYCHUS €€
KOOpAMHAT B CTpoke cocTosinus. [locumTaiiTe Mo y3jgaM CETKM KOOpPJIMHATHI Haydajia U
KOHIIa TuHUU. Hapucyiite Takum sxke 00pa3om e1ie HeCKOJIbKO JTMHUM.
VY nanute AUIIHKE TUHUHK: OTMEThTe mieaukoMm JIKM nuauro u HaxxmuTe KiaBuiry Delete.
Hapucyiite HECKOJIBKO JIMHUHM, CIAEAYIOIUX APYT 3a APYroMm, MyTEM MOCIEA0BaTEIBHOTO
BBOJIa UX KOOPAMHAT C TIOMOIIBIO KIABHATYPHI HJIA MBIIIH.
Hapucyiite cTporo BepTHKaJIbHBIE W TOPU30HTaJbHblE JWHUK. I 23TOro mnepen
pucoBanueM Haxxmute Ha KHOKY OPTO (ORTHO) B cTpoke COCTOSHHUSL.
Hapucyiite nuHMM ¢  HCHOJI30BAaHUEM  OTHOCUTENBHBIX  KOOPAMHAT:  BBEIUTE
nocienosarenbro 10,10 Enter @22,0 Enter @0,18 Enter @-22,0 Enter ¢ Enter. Byksa ¢
o3HavaeT CloSe —3aMKHYTb.
Hapucyiite nuHMM ¢ HCHOJB30BaHUEM MOJSAPHOM CHCTEMBI KOOpPJIMHAT: BBEAWTE
nocnenosarensHo 10,10 Enter @22<0 Enter @18<90 Enter @22<180 Enter ¢ Enter.
Haueptute nuHMIO ¢ yKa3aHWEM HANpaBICHHUS M €€ JUIMHBL YKOKHUTE TEPBYIO TOUKY,
MepeIBUHBTE MBIIIb B HY)KHOM HaIlPaBJICHUU U BBEAUTE JUIMHY JIMHUU, Harpumep 30.



17.

£ MNapaMeTpbl NPUBASKH

MpuenAzka 1 ceTka I MonapHoe cexenue | DébekTHan npueAska I

[ Dpueaska sk, (F9)

—Mpusazka

Paccroanue npusasku no %10
PaccrosHue npueaskid no i 10
Yron:

X TOYKE OTCHETA:

11111

Y TOYKa OTCYETa:

— MNonapHble HACTPoIKK

[lonapHoe paceroaHye: (Y

21|

[V Cerkaskan. [F7)

—Cetka

Macurat ceTku no Xi2
l_

Macwrab cetku no Y, 4

— Tun npuBAzKK & cTUnb

%' [puBAsKa K CETKE

%" [pAMoYronbHas NPUBASKA

" Wa0MeETPUYECKan NPUBASKA

" MNonapHan npueAska

Onuwu... I |

oK || OTmeHa I Cnpaeka I

4 MNapameTpbl NPUBASKU ; 21 x|

Mpueaska u cetka [10AAPHOE ChexeHue I OfmekTHan NpUBA3Ka I

IV NonapHoe caexerue, Bra (F10

— MNapamMeTpbl NOAAPHLIX Yrios
War yraa:

E <]

™ DonoaHurensHele yrasl

Haanure

Cozaatb

— Npu offbekTHON NpUBAZKE
' Tonbko NPAMOYroAbHOE

" ChexeHue, UCNONb3YA BCE
NapaMeTpbl NOAAPHEIX Yrios

~ EAWHWUL! U3MEPEHUA NOAAPHBIX Yr OB
' AGconoTHble

" 07 nocneaHero cerMenTa

Puc. 7

Onumu... I

oK OTmeHa Cnpaeka

Hapucyiite nuHUI0O B pexuMe OTCIEKHBAHUS TMOJSPHBIX KOOPIHMHAT.
npeaBaputenbHo Haxkmure Ha kHOnKy ITOJISIP (POLAR) B cTpoKe COCTOSIHHS.

Hnga  aToro
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24,

25.

26.
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28.

29.

30.

VYcraHOBKa mmara OTCJICKUBAHHS OCYIIECTBIsieTcss B okHe I[lapameTpsl uepreka
(Drafting Settings) na Bxiaake IMoasipuoe caexenue (Polar Tracking) . BeizoB okHa
ocymectBisiercs komaumoii HMucrpymentsi/Ilapamerpsr  uepteska (Tools/Drafting
Settings) win nHaxmure [IKM na xHomke ITOJISIP (POLAR) u BBIOOPOM KOMAaHJIbI
IMapametpsr (Settings). YcranoBute miar yria 15 v Ipu CMEIIEHUH yKa3aTels MBIIIH 110
KpyTy OCMOTPUTE U3MEHEHHE MOJISIPHBIX KOOPAUHAT (puc. §).

[lepemecTruTe PUCYHOK ¢ TIOMOIIBI0 WHCTpyMeHTa Ilepemelienne B peajibHOM BpeMeHH

(pyxa) §:Q Ha CtangapTHoii nanesu. /11 oTMeHbI KOMaHbl HaXKMUTE ESC.
W3menute macmrad MpOCMOTpa C TOMOIIBI0 HMHCTpyMeHTa Macmrad B peajbHOM
. o
Bpemenn (Zoom, Realtime) (;iyma) : KOMaHja Z.
BosBparure mpexHmii Macmrad mpocMoTpa ¢ HOMOIIbI0 HHCTpyMmeHTa Ilpeabiayiuii
O,

MacmTad (Zoom, Previous) : KOMaHpl Z, p.
VYBenmnybTe MacmTad MTPOCMOTpa KaKOW-THOO JeTajau, BBIICIUB €€ C IOMOIIBIO

HHCTPYMEHTa Y BeJIMYUTDb 10 oKkHa (Zoom, Window) 4 . KOMaHbI Z, W.

OO6BenuTe Kakyro-HUOyAb JIMHMIO HA SKpaHE KBaJpaTOM cjieBa HalpaBo (CIUIOIIHOM
nmuHueil) npu Haxator JIKM. Konupyiite ee u 3arem BCTaBbTe.

BrigenuTe HECKOIBKO JIMHUN, 00BEIS MX KBAJIPATOM CIIpaBa HAICBO (ITYHKTHUPHOW JTMHHCH).
Bripexxere ux, 3aTeM BCTaBbTE.

HauepTuTe NMHHMM C MCIOJIb30BaHUEM MPHUBS3KH K Y3JIaM CETKH: Ui 3TOTO HAKMHUTE Ha
kuonky IIPHUB (SNAP) B crtpoke cocrosHusi. OOpaThTe BHHMaHHE Ha H3MEHEHHUE
KOOP/IMHAT B COOTBETCTBUU C IIIATOM CETKH.

B okne ITapamerps! uepreska (Drafting Settings) na Bxiaake IpuBsaska u cerka (Snap
and grid) yBenuubTe IIAr CETKM M YCTAaHOBUTE paBHBIC C IIarOM CETKH apaMeTpsbl
npussizku: UacTpymenTol/Ilapamerpsl yepte:ka (Tools/Drafting Settings) (puc. 7).
Yo6epute npuBssky. Haueptute nuHHIO ¢ Hcmonb3oBanue koMan sl Jlunus (Line) B meHto
Yepuenne (Draw).

HauepTture OKpyXHOCTB, yKa3aB LEHTP OKPY>KHOCTH U €€ pajnyc: BHIOEPUTE HHCTPYMEHT

Oxpy:xnoctsb (Circle) © , TIEJIKHATE B KakoM-1u00 mecte Ha 3kpaHe JIKM, 3atem B
JIPYyroM MeCTe Ha YIaJIeHUH JUIMHBI paguyca. [IoBTOpuTe KOMaHIy C YKa3aHHEM TOYHOTO
3HAYCHUs paauyca ¥ KOOPIHMHAT: JJIS BO30OHOBJICHHS KOMAaH/bl YEPUEHHUS OKPYIKHOCTH
"axxmure Enter, ssequre 50,50 Enter 60 Enter.

HauepTute okpyXHOCTH TIO TpeM TOUKaM: HaxMuTe Enter, BBenure 3P, ykakuTe MBITIIKOM
TpH TOYKHU WJIU BBEIUTE C KJIaBHATYphI, HAxkuMasi Enter mocie kaxmoro BBoja.

HaueptuTe OKpY>KHOCTH ¢ wHcmojb3oBanneM Komauasl Oxpy:xkHocth (Circle) B meHro
Yepuenne (Draw). [Tpu 3ToM UCTONB3YiiTE Bce 6 BAPHAHTOB MOCTPOCHHUS.

Haueptute nyru ¢ ucnonb3oBanneM komauzawl Jlyra (Arc) r
(Draw). IIpu 5TOM UCHONB3YHTE BCE BApUAHTHI IOCTPOCHUSI.
IMPAKTUYECKAS PABOTA Ne27.

B MeHIO YepueHue

Tema 13. Ilnockoe MoeIMpoBaHue, YepUEHHE.

HN3y4yenue pexxumMoB 00bEeKTHOM NPHUBS3KH.

Lesas padoThi: BrinonHeHne yrpaKHEHUN 11 U3yUSHHS PEKUMOB O0BEKTHOM NMPHUBSI3KU
IlepeyeHb HCIO/1Bb3yeMOro 000pyA0BaHUSA

KOMITbIOTEp ¢ crucTeMHbIM obecriedenneM AutoCAD.

TeopeTnyeckas 4acTh

Ecnu ecth HEOOXOJUMOCTH UCIIOIB30BATh OJIUH MM HECKOJIBKO PEKUMOB OOBEKTHON MPUBSZKH
0oJsiee OAHOTO pas3a, TO MOXKHO YCTAHOBUTH 3TU PEKUMBI B KaueCTBE TEKYIIUX. MOXXHO 3a7aTh
OJIMH UJIM HECKOJIBKO TEKYIIUX PEKUMOB OOBEKTHON MPUBS3KH Ha BKIaaKe «O0beKTHAs



NPHUBSA3KA)» B IUAJOTOBOM OKHE «PesKHMBbI pUCOBAHMS, TOCTYII K KOTOPOMY MOYKHO HOJTY4YHUTh
u3 MeHio «CepBucy wim Beioopom nmyHkTa « HacTpoiika» kontekctHoro MeHio « [IPUBSA3KA»
CTaTyCHOW CTPOKH, PUCYHOK 3.

[unanoroBoe okHO «PeKUMBbI pHCOBAHUS»

Ecnu BKIII0OUE€HO HECKOJIBKO PEKUMOB OOBEKTHOM MTPUBSI3KU, B BHIOPAHHOM IOJI0KEHUU MOXKET
CylIecTBOBaTh Oojiee 01HON 00BEeKTHOM npuBsi3ku. Haxxmure knasumry « TAB» mis BeiOopa
HE00X0IMMOr0 peXuMa 10 yKa3aHus Touku. [1o yMoauaHuio npyu nepeMenieHnn Kypcopa Haj
00BEKTHOH MPHUBS3KOIM HA 00bEKTE 0TOOPAKAIOTCS MaApKep U nodckazka. IT1a QyHKIHS
HaszbIBaeTcst AutoSnap (Asronpussska). OHa NO3BOJISIET JIETKO ONPEAEIATh TEKYLUH PeKUM
OOBEKTHOM NPUBSA3KU.

£5] Pe MMbI PHCOBAHMA

War 1 cetka| Otcnexusanme | DEBEKTHaA NPUBASKE | NuHaruueckuil BBoA

O6vexkTHaa npueAzka Bra (F3) O6bexkTHoe oTcnexueanue Bra [F11)

PestumMel 0fbeKTHON NPUBASKK

O [[]Kowrouka 0y [] Tecraekw
A [ Cepeauna b [JHopmans
) [Juerrp T [ KacarensHas

5 [Y=en X [[]Emwxaiiwan

<> []Keagpanr B [[]Kawxyweeca nepeceyeHue

% []Nepeceyerue 4 [ NapannencHo

- [ NpogonskeHue

‘ Yrobbl HaYyaTh OTCASKUBAHWE, 3a0EPHUTE KYPCOP Had TOYKOM NPUBASKU.
- MNpu ganbHekWeM NepeMeLLEHUA NOABUTCA AMHUA OTCASKMBaHUA. A
OTMEHBI OTCAEKMBAHWA BHOBb 330ePKWTE KYPCop Had TOYKOM.

Haxxmute kHonky «[IPUBSI3KA» B cTpoke cocTosiHUS WK KiaBuily F3 11 BkitoueHus win
BBIKJTIOYEHHUSI TEKYIIMX O0BEKTHBIX MPUBSI30K, PUCYHOK 4.
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Pucynok 4

Xoa padoTsl

1 1. ®opmar \ Orobpaxkenne Touex

IIpuBA3ka K TuYKE
MapKkepy depreka

Hexoannte
00BEKTBL

Pesyartar

—BbIOpaTh MapKep.

TOYKA - paccTaBUTb TpU TOUYKH.
OTPE3OK - coenHUTh TOYKH C
MIPUBA3KON Y3ell.

Komanna: OTPE30K

ot toukn: Y3E «Enter» (yxazamw
TOUKy 1)

k Touke: Y3E «Enter» {mouka 2)
k Touke: Y3E «Enter» {mouxa 3)
K TOUKe: 3aMKHYTh




1. Komanasr: IYT'A, OTPE30K

[TpHBa3Ka K KOHEUHEIM 0)! }
TOUKAM OOBEKTOB BBIYEPTHUTH UCXOIHBIC OOBEKTHI.
KOHTOYKA 2. OTPE3OK - coeawHHTH
5 5 TO4YKU ¢ npuBsA3Koi KonTouka.
S/ Komanna: OTPE30K
| or touku: KOH  «Enter»
HH——— 1 {ykazamo
Hexonnere Pesynnrar TOYKY 1)
oBBeKTL k Touke: KOH «Enter» {yxazamo
mouky 2) x Touke: «Enter»
1. Komanaer: KPVT, OTPE30K
[puBs3ika K IPOH3BONBHEIM |
/55; -BBIYEPTUTH UCXOJHBIE OOHEKTHI.
ToukaM obkekTOB S U
} 2. OTPE3OK - coeawHHTH
BAMKANIIAS . .
TOYKH ¢ npuBsizkol bamxkaiimas.
Komannma: OTPE3OK ot Touku:
2 2 BJIN «EMer» {ykazamo Touky 1)
k Touke: BJIN «Enler» {yxazamo
= 1 2 B
I Uexonsbic mouyky 2) x Touke: «Enrer»
- Pesynerar
OOBCKTEI

ITpueszka K TOTKaM
nepecedeHHs OOBEKTOR

|

ITEPECEYEHHE

1. Komanga KPYT - BEIMepTHTH
UCXOJIHBIE OOBEKTHI.

2. OTPE3OK - coennnuthb
TOYKH C IPUBSA3KON
Ilepeceuenue.

Komanzna: OTPE30K

ot Touku: IIEP «Enter» (yxazames
mouKy 1)

k Touke: IIEP «Elller» {yxazams
mouky 2) x Touke: «Emter»

[Tpuesizka K KBaIPAHTHBIM
TOUKAM OKPY/KROCTH

&

KBAJPAHT

1. Komanns: TOUKA, KPYT -
BBIUEPTHUTH UCXOJIHBIE OOBEKTHI.
2. OTPE3OK - coenuuuth
TOYKU C IIPUBS3KOHN Y3eul,
Ksaapanr.

Komanma: OTPE30K

ot Touku: Y3E «Eml;er»
(ykazamo

TOUKYy 1)

k Touke: KBA «Enler» {ykazamo
mouky 2) k Touke: «ElLler»




ITpoeecTu nepreHankyssip I y'a
W3 CePEIHHBl OTPE3KA L

K TPEM 3/[EMEHTaM CEPEIIHHA
2 2 HOPMAJb
=)
1 1
Hexonuere
- Pesyvnerar
OUBEKTHI

ITOJIMJIMHUA - BeIuEpTUTH
UCXOIHBIA OOBEKT.

OTPE3OK - nposectu
MEePIEHINKYIISIPHIL.

Komanga: OTPE30K

ot touku: CEP «Enrer» {ykazamo
TOYKY 1)

k Touke: HOP «Elller» {ykazamo
mouky 2) x Touke: «Emlery

{TocTpONTE KOHUECHTPHUCCKY O
OKPY KHOCTh

a\

i LHEHTP

@)

HMcexonnbie
OBLeKTHI

PesyneTat

1. MOJUJIUHUA -
BBIUCPTHUTH UCXOTHBIN
00BEKT.

2. KPYT - nposectu
OKPYXHOCTb C
npussaskon Lenrtp.

Komagma: KPYT
3rouku\2rouku\LleHTp;
«Enl;er» {ykazamo

ow?yoarcnocms) Juametp \
<Pamgmyc>: 32 «Emler»

TlpoBecTH KacaTENLHYIO JO!

K OKPYXHOCTAM

KACATEJILHAN
Q 2
Q 2
1
Hexogune I
00BEKTEI PesyaptaT

Komanoa KPYT - BbIUEpTUTH
HCXOJIHbIE OOBEKTHI.

OTPE3OK - coenHUTH TOYKH C
npussaskor KacareinbHasi.
Komanna: OTPE30K
or Touku: KAC
{ykazamo

TOUKYy 1)

k Touke: KAC «Enl;er» {ykasamo
mouky 2) x Touke: «Emlery

«Enl:er»

ITpocranorka nuameTpa
OKPYKHOCTH

&)

KBAIPAHT

®30

1. Komanna KPYT -
BBIYCPTHTH HUCXO THBIH
OOBEKT.

PA3MEP JIuneiiHblii -
MIPOCTABUTH Pa3Mep C MPUBI3KOU
Ksaapanr.




INPAKTHUYECKASA PABOTA No.28
Tema 13. ILnockoe Moie TUPOBaHUE, YePUEHHUE.
N3y4denne cpeacTB aBTOOTCIEKUBAHUSA 00bEKTA.
Heapb padoTei: BeinoaHeHre yOpaKHEHUH 11 U3yUYEHUsI PEKUMOB aBTOOTCIIEKUBAHUS
o0BeKTa.
ITepeyennb ucnoib3yemMoro 000pyaoBaHus
KOMIThIOTEP € cucTeMHBbIM oOecnieueHrneM AUtoCAD.
Teopernueckasi 4acTb
CoznaBaeMble 00BEKTHI MOYKHO pa3MelIaTh B ONPEEIEHHON 3aBUCUMOCTH OTHOCUTEIBHO
JIpyTuX OOBEKTOB C TTOMOUIBIO TUHUIA OTCeKUBaHUA. CpecTBa aBTOOTCIICKUBAHUS O0JIETYaOT
oCTpoeHne 00BEKTOB B OIPEICTICHHBIX HAMPABICHUSIX WIH B OMPE/IEICHHON 3aBUCMOCTH
OTHOCHUTEJIBHO JPYTUX 00BEKTOB pHCyHKA. [IpH BKIIOYEHHBIX peXUMaxX aBTOOTCICKUBAHUS
cneyuanbHvle 8peMeHHble TUHUU OMCIeHCUBAHUSA TIOMOTAIOT BBIIIOIHATh TOUYHBIE TOCTPOEHUSI.
ABTOOTCIIE)KMBAaHUE BKIIIOYAET B ce0s1 IBa BApHAHTA OTCICKUBAHUS: HOJIAPHOE OMCIEHCUBAHUE U
omcnexcusanue 00beKmHoU NPUBs3KuU.
Pexxumbl aBTOOTCIIEKMBAHUS MOKHO OBICTPO BKJIIOYATh U OTKJIIOYATh HAKATUEM KHOIIOK
«OTC-IOJAP» nu «OTC-OBBEKT)» B cTpoke COCTOsIHUSI, pUCYHOK 4.
OOBEKTHOE OTCIICIKUBAHHUE PACIIUPSICT U JOIOJIHICT BO3MOKHOCTH OOBEKTHON TIpHUBSI3KH. [1J1s
MCIOJIb30BaHUsl 00BEKTHOTO OTCIICKUBAHUS HEOOXOAMMO HATMYUE BKIIOUCHHBIX PEKHUMOB
00BEKTHOM NMPUBS3ZKU.
IMoasipHoe OTCIEKUBAHNE
[MonsipHOE OTCNEKUBAHUE - ITO MPOLECC OTCICKUBAHUSI(PHUKCUPOBAHHOTO HATIPABJICHUS B
MOJISIPHBIX KOOpAMHATaX OT TeKyIled Touku. [Ipu moctpoeHnn oTpe3KoB, CETMEHTOB MOJIMIMHUU
MOJISIPHOE OTCJICKUBAHKE TIO3BOJISIET BBOAUTH C KJIABHATYPHI TOIBKO O1uH) O0BEKTA.
[TonstpHOE OTCIIEKMBAHKME MOYKET OCYLIECTBIATHCS MOJ] YIiIaMH, KPaTHBIMH CJIETYOLIUM
crangapTHbIM 3HaueHusM: 90, 45, 30, 22.5, 18, 15, 10 unu 5 rpagycoB. MoXHO onpeieTuTh
JIpyrHe 3HaueHUs YIJIOB, a IPU HEOOXOAUMOCTH O0OBEKTHOE OTCIICKHUBAHHE MOKHO
OCYIIECTBIISATH BJOJb BCEX TEKYIIMX MOJSPHBIX YIJIOB OTCIEKUBAHUS, PUCYHOK 5.
Mento CepBuc / Pe:xxnmbl pucoBanus / Orciie;kuBanue

125] P SithMbl pHCOBaHHA

War v cetka OTcnexusanue | OfmekTHan npueaska) JduHaMUYECKUI BEOL

[C] Nonsproe orcaexusanue Bra (F10)
MonApHbIE yrael DfbexkTHoR OTCASKUBAHWE

War yraos: (® TonbKO OPTOroHaNBHD

(O Mo ecem NonapHeIM yraam

r bl

Otcyer NOAAPHBIX Yraoe

(& A6conaTHo

(/\' Ot nocneaHero cerMeHTa

l 0K ” OTmeHa ]l Cnpagka J

PucyHok 5



Ha pucynke 6 mokazaHbl HEKOTOpPbIE U3 BO3MOKHBIX JIMHUHM MOJSIPHOTO OTCICKUBAHUSI IPU
3Ha4YeHMH yIJI0BOro HHTepBana 30’

O0beKTHOE 0TC/IeKUBAHUE

OOBEKTHOE OTCICKUBAHHUE 00JIETYaeT BHIOOP TOUYCK, KOTOPHIE JICXKAT HA JIMHHSIX OTCIIC)KHUBAHMS,
MPOXOSIINX Yepe3 XapaKTepHble TOUYKHU 00BEKTOB. 3aXBaueHHasi TOUKa TOMEUYAETCs] MapKEpOM B
BUJIE MAJICHBKOTO 3HaKa «niocy (). OAHOBPEMEHHO MOXET ObITh 3aXBaU€HO J0 CEMHU TOUEK
pPHUCYHKA.

[Tocne 3axBaTa TOUKHM MO Mepe MEPENIBHKEHUS Kypcopa MOSIBIISIIOTCS BEPTUKATIbHBIE,
TOPU30HTANIbHBIE UJIH MOJISIPHBIE TUHUH OTCJICKUBAHUS, IPOXOASIIUE Yepe3 JaHHYIO TOUKY.
TakuMm 00pa3om, MOKHO, HAIIPUMED, BHIOPATh TOUKY, JICKAIIYIO0 HAa IEPECEUCHUH JTUHUM,
MPOXOSIINX Yepe3 KOHEUHbIE TOUKH WM CepeUHbl 00BEKTOB, PUCYHOK 7.

PexoMeHganmnu mo UCnoib30BAHNI0 00bEKTHOI0 OTCJIEKMBAHUS

- Jlns BeIOOpaA TOUEK, JISKALTUX HA TEPIIEHINKYIIIpax K KOHLAM WK cepeJuHaM 00BbEKTOB,
00BEKTHOE OTCJICKUBAHUE CJIETYET UCIOJb30BaTh COBMECTHO € pexuMaMu rpuBsizku Hopmads,
KonTouka u Cepenuna.

- Jlyist BBIOOpA TOYEK, JISKANUX HA KACATEIIbHON K KOHEYHON TOYKE JIyTH,

00BEKTHOE OTCIICKUBAHUE CIIEAYET HCIOIb30BaTh COBMECTHO C PeKUMaMH IPUBSI3KH
Kacareabnas u Konrouka. OTciiexxnuBanre MOXKHO OCYIIECTBIISITh OT TaK Ha3bIBAEMBbIX
8peMeHHbIX moveK omcedcueanus. JIns 3aganusi Takod TOYKU B OTBET Ha 3alIPOC KOMaH IbI
BBIOPATh TOUKY, BBECTH «TO» M YKa3aTh HY)KHYIO TOUKY. YKa3aHHasi TOUKa MOMEUYAETCs
MaJIeHbKUM MapKepOM B BHJIE 3HaKa «nuocy (+). lanee, mo Mepe nepemerienus Kypcopa
MOOYEPETHO MOSBIISIOTCS JIMHUK OTCIICKUBAHUS, TPOXOASIINE YEPE3 BPEMEHHYIO TOUKY
otcnexxuBanus. g yaaneHuss BpeMEHHOM TOUKH HYKHO MIPU MepeMEIeHUH 3aepkKaTh Kypcop
Ha €€ MapKepe (3HAKE «III0C»).

Texkywwit npoguae;  <<Mpodune Ges umeHn> > Tekywwil pucyHok:  Pucyrok1.dwg

Patinel | 3kpaH | Otkpemues/Cospaterue | MNevareySaukauna | Cuctema I'IonbaoaaTeanKMef nOCTDOEH”ﬂf Bt ¢ _i_> f

ﬂapaMBprl AETONPUEBASKU ﬂapalﬂETDbl AETOOTCNEXMEaHKMA

Mapkep B ECKOHEYHbIE AMHMW NOAAPHOrD OTCAEKUBAHUA
Marrur B ECKOHEUHBIE AMHUW OfBEKTHOMD OTCASKUBAHWA
BenabiBalowme Noackasku aETONPUBAZKM BCnabiBalolme NoacKasky aETOOTCAEKHEaHUA

[] Npuuen asTonpueasku

3a¥BaT TOYEK OTCASKMBAHWA
LlBeT Mapkepa aETONPUBAZKM:
= (®) ABTOMaTUYECKU

[ User 31 B

’ (O Haxaruem Shift

PE!SM":[ZI MapKepa SETONPUBASKH PaSMED npuuena

MapameTpbl 0fbeKTHOM NPUBAZKM BHELWHMIA BUa NOACKA30K Ha YepTeke

MrHOpUpOBATE WTPUKOBKY

[[] 3ameruTs Z Ha Tekywee SHAYEHUE OUEHKU Hacrpoiiku

l 0K ‘[ OTmeHa J IMEHUTE

Mo:xHO BBIOpaTh TOUKY, HAXOSIIYIOCS Ha 33JITAHHOM PACCTOSIHUH OT TOYKH OOBEKTHOU
MPUBSA3KU BIOJb JIMHUM OTCIEKUBaHUS. J{J1 3TOr0 mocie nosiBIECHUS JTUHUU OTCIICKUBAHUS
ClIelyeT BBECTHU B KOMaHAHON CTpOKe TpeOyeMoe pacCTOsHUE.

- I3menenue crocoba 3axBara TOUEK OCYIIECTBIsIETCS B AnanoroBoM okHe «HacTpoiika» Ha
BKimasike «I[locTpoenus» ¢ momoipio napamerpa «Apromatudeckn» u « Haxxatuem Shifty. 1o




YMOJYaHUIO YCTAaHABINBAETCSA aBTOMAaTHYECKU crioco6. 1 mpe1oTBpaieHus

ABTOMATHUYECKOTO BIOOPA TOYCK B 0OIACTIX PUCYHKA C BHICOKO# IIOTHOCTHIO 0OBHEKTOB MOKHO
yaepKUBaTh HaxaTol kinasuiny «Shift», pucyHok 8.

Mento CepBuc / Hactpoiika

3AJIAHUE:

HOCTpOI/ITb JBa BUJa JCTaJId B HpOGKI_II/IOHHOfI CBs3H1 C UCIIOJIb30BAHHUEM CPCACTB MMOJIAPHOTO U
00BEKTHOI'0 OTCJICKUBAHUA.

Xoa padoTsl

3 2
gE—
|_NonspHan: 25 < 180
"1




433 2

- —_— .
| KonTeura: < 90, onnpHas < 210

YANUHUTS OCRBYIC
NuHug 1-2
€ NOMOLLBIO «PYMEK»




IMPAKTUYECKAS PABOTA Ne29.
Tema 13. Ilnockoe MoaeIMpoBaHue, YepUeHHeE.
BrinoJiHeHHe conpsikeHu i
Hean padotbl: M3ydyeHne KOMaH/1 BHIOTHEHUS CONPSHKEHUI
IlepeueHb UCO/Ib3YyeMOro 000PY/A10BAHUSA
KOMIIBIOTEp ¢ cucTeMHbIM obOecrieuennem AUtoCAD.
TeopeTnyeckas 4acTh
Brimonnenue ConpsikeHueM Ha3bIBAIOT TUIABHBIN MEPEX0/1 U3 OJHOM TMHUU B Ipyryto. Ha
PUCYHKE 9 MOKa3aHbl 2JIEMEHTHI COMPSIAKEHUS.
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g O 2 ©0
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Conpszaemsie npsmele

Touka
CONPSIHCeHUS
Lenmp :
CONPANCEHUS Conpsearowas
dyea
Paduyc -
CONPAHCEHUSA Touka
' B CONPANCEHUS
Pucynok 9

Boinosinenue conpsikenuii ¢ nomoumbio komanasl COIPSAKEHUE
B AutoCAD ¢ noMo11ipto conpsiKeHUs: MOKHO COEAMHUTD J1BA OOBEKTUCIIONB3YS AYTY,
KacaTeJbHYIO K 00beKTaM, KOTOpasi UIMeET ONpeieNIeHHbIN paanyc. BHyTpeHHMit yron
Ha3bIBACTCSI CONPSKEHUEM, a BHELIHUM YTIoJl - OKPYIVIEHHEM; MOKHO CO3/1aTh 00a yriia ¢
nomoinsio komanasl COIMPSI)KEHUE (nanens PerakrupoBanue, meHio PeqakrupoBanmue).
Komannnas crpoka: COINPAKEHMUE. Texymme nactpoitku: Peocum = mexywuil, Paouyc
conpsicenus = mexkywuti. Beioepure nepsbiit 00bekT win [OTMenuTs / loanaunus / Paguye.
C oope3skoii / Heckoibko]: (so1opame 06vexm 11006im cnocobom uiu 66ecmu napamemp).
ConpsiraTe MOKHO CIEAYIOUINE OOBEKTBI: Oyeu, Kpyau, SAIUNCHL U dIunmuyeckue 0yau,
ompe3KuU, NONUNUHUU, TyYU, cnaaunsl, npamole, 3M mena. OgHUM BBI30BOM KOMAaH/IbI
COIPAKEHUE M0xHO CKpPYIJIUTh BCE YIiibl noymiauHuM. Eciin 06a coeuHseMbIX 00bEeKTa
JeKaT Ha OJTHOM CJI0€, TyTa CONMPSDKEHHS TaKXKe MTPOBOIUTCS HA TOM K€ CIIoe, INOO OHa
CTpouTCs Ha TekyuieM cioe. Cioii onpesenser U Apyrue cBOMCTBa 00BbEKTa, BKIKOYAsl LIBET U
tun auHui. C nomoinpio oniun « HeckoabK0» MOXHO OCYIIECTBUTH COMPSKEHUE HECKOJIBKUX
00BEKTOB, HE BBIXOS U3 KOMAH/IbI.

e 3ajganue pagmyca CONpsKeHHUS
Panuycom conpsikeHUs Ha3bIBAETCs paARycC AYTH, COSIUHSIONIEH compsaraeMble 00bekThl. Ecnu
paauyc 3aaath paBHbIM 0, TO conmpsiraeMbie 00BEKTHI MPOCTO 00PE3AIOTCS WIH YATUHSIIOTCS 10
TOYKH TIepeceueHus 0€3 MOCTPOSHUS AyTH COMPsDKeHUs. MOXKHO yIepKUBAaTh HAXKATOW KIIABHIILY
«Shift» mpu BEIOOpEe 00BEKTOB AJI 3aMEHBI 3HAUEHUS TEKYIIETO paanyca conpsbkenus Ha 0.
* O0pe3ka u y1JMHEHUE CONPATAEMbIX 00bEKTOB
Omnnueit «c 00pe3Koii» MOKHO BBIOPATh PEXKUM COMPSHKEHUS, P KOTOPOM 0OBEKTHI THOO
00pe3aroTcs / yNTMHSIOTCS 10 TOUYKHU TIEPECEUEHUs ¢ CONPSTAIONICH ayroid, 100 ocTatoTcs 0e3
W3MEHECHUM.
* 3ajaHue TOYEK CONPSIKEHNs
B03MOXHBIX CONMPSIKEHUN MOXKET CYHIECTBOBATh HECKOJIbKO, U ITpOorpamma
JIeJIaeT MX BHIOOP Ha OCHOBAHUU OJIO’KEHUSI TOUEK YKa3aHus, pucyHoK 10.

Hcxomgueie 00BEKTHI CornpsixeHus
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Conpsi:keHne 0TPE3KOB € NMOJUJIMHUSIMU



Jlns1 conpsikeHns TMHUN € TOJWJIMHUAMY KaXK/1ast INHUS WK €€ TIPOJOJIKEHNE
JIOJKHO TIEpeceyb OJMH U3 JIMHEHHBIX CErMEHTOB MOJUWINHUU. ECi BKIIIOUEH pexuM
«c 00pe3Koii», CONpsKEHHbIE 00BEKTHI U Iyra COMPsHKEHUS 00beUHSIOTCS, 00pasys
HOBYIO IOJMJIMHUIO.

e ConpsizkeHne BA0JIb BCell MOJTMIMHUM

MO0>HO IOCTPOUTH MIIM OTMEHUTH IIOCTPOCHUE CONPSKEHUN BI0JIb BCEH
nonunuHuu. [Ipu HenyneBom paaunyce conpspbkeHus komanaa COINPAZKEHUE
IPOBOJUT COTPSATAIONINE AYTH y KOKAOH U3 BEPIINH, 00pa30BaHHBIX ITEPECEUCHUEM
13

JIMHENHBIX CETMEHTOB, €CJIM ATH CEIMEHTHI UMEIOT JIOCTATOYHYIO JJIs pajnyca
CONPSIKEHUS JJIMHY, pUCYHOK 11.

J/

Buvibop norununuu Pezynomam

Pucynoxk 11

Ecnu 1Ba TMHEHHBIX CETMEHTA MOJWJIMHUM pa3/ieieHbl JyTrod, IpuueM Ipu
npuOIKeHnu K Kotopoi oM cxonsatcs, komanna COIPAKEHMUE 3amensier oty
JIyTYy COMpArarounie 1yrom, pucyHok 12.

- R3O
R10

Hcxoonas nonununus Pesynomam conpsicenus (R=35)
Pucynoxk 12

Ecnn pannyc conpsxenus paseH 0, TO CONpsIrarolue 1yru He IPOBOASTCS.

Ecnu npu 5TOM /1Ba IMHEWHBIX CETMEHTA MOJIMJIMHAY Pa3/I€JIeHbl OJHUM AYTOBBIM
cermeHToM, koManna CONPSYKEHMUE ynansaer nyry u yJUIMHSAET JTUHEHHBIE
CErMEHTHI 10 MX ITepeceYeHus], pUCYHOK 13.

[

Hcxoonas nonununus Pesynomam conpscenus (R=0)
Pucynok 13



ConpsizkeHne napajieIbHbIX JUHUA

HMeeTcst BO3SMOYKHOCTD COTIPSDKEHUS TapalIeIbHBIX OTPE3KOB, MPSMBIX U

aydeid. Tekymumid paguyc COnpsHKeHUsT BpeMEHHO PEryJIMpYeTCsl UIs CO3/IaHus IyTH,
KacaTeJIbHON K 000MM 00BEKTaM, U Pa3MEIIEHHON B IMJIOCKOCTH, O0IIeH 11t 000uX
00BEKTOB.

Hcxoonas nonununus Pezynomam conpsiscenus (R=35)

14

[TepBblii U3 BEIOPAaHHBIX OOBEKTOB JIOJKEH OBITh OTPE3KOM HJIH JTy4OM, a BTOPOit

- OTPE3KOM, NIPSIMOit nin Jty4oM. Conpsraroinas Jayra MpoBOJUTCS, KaK MOKa3aHO Ha
pucyHke 14.

1
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Bbibop napasnnenbHbIX oMmpe3Kos Pe3synbmam conpAaiceHus

Pucynok 14

1.3.2 BoinosineHue conpsizkeHN ¢ moMoibio komanabl KPYT

Komanna KPYI no3BossieT CTpOUTh OKPY’KHOCTH, KaCaTEJIbHBIE K IBYM U TPEM
00BEKTaM, pUCYHOK 15.

Onyuu komanovt KPYT'
[TocTpoeHue OKpyKHOCTH MUHUMAJIBHOTO pajuyca, (@ UenTp, paanye
@ UeHTp, gHamMeTp
KacamenvHol K 08yM U mpem 00vekmam () 2 Toun
« e
¢ ucnonvzosanuem obvekmnot npusasku KacareabHas. (o 3 Toukm

{E} 2 TOYKH KaCaHWa, paamyc
HOCTpOGHI/IC OKPY’KHOCTH 3aJaHHOT'O pagnuyca:

- KacamenvHou K 08YM 00beKmam;, c
-KacamenbHoU K mpem 00beKmam,

3 TOYKH KacaHna

Pucynok 15
Ha pucynke 16 BBIIOJIHEHO MOCTPOEHUE OKPYKHOCTHU 33JaHHOTO pajauyca R, kacarenbHOM K
nByM oobekTam komauot KPYT (ommust KKP - 2 Touku kacanust, paguyc).
Komannma: KPYT
Lentp kpyra wnu [3T/2T/KKP (kac kac paguyc)]: KKP (ssi6pame onyuro KKP)
VYkaxuTe TOUKy Ha 00BEKTE, 3a/Ial0IIyI0 IIEPBYIO KacaTeNbHYIO: (6610pamy OKPYICHOCMb, 0)2y
U OMpe3oK)
VYkaxuTre TOUKy Ha 00bEKTe, 3aJIal0IIyI0 BTOPYIO KacaTelabHYIO: (8b10pams OKpysCHOCHb, 0V
U OMpe3oK)
Panuyc kpyra <mexywuii>:
Ha pucynke 16 moctpoeHHas OKpy>KHOCTb ITOKa3aHa IMITPUXOBOM JINHUEW; TOUKN KacaHUs C
oTpe3KoM - (1), ¢ OKpyKHOCTBIO - (2).

Pucynok 16



ITocTpoenne BcnomMoraTeIbHbIX 3J1eMEHTOB
beckoHevHbIe JIUHUU
Jlunun, 6eckoHeuHbIe B 000MX HAIIPABJICHUAX WM TOJIbKO B OJJHOMHAIIPABICHUH, HA3bIBAIOTCS
COOTBETCTBEHHO MPSAMBIMU M Ty4aMH. beCKOHEUHbIE MPsMbIE U JTy4YH UCIOIB3YIOT B KAUECTBE
BCIIOMOTaTeNbHBIX IPU MOCTPOCHUU JPYTUX OOBEKTOB JIJISl HAXOKICHUS BPEMEHHBIX TOUYEK
nepeceueHus ¢ TOMOIIBI0 OOBEKTHOM MPHUBSI3KHU, a TAKXKE I OPraHU3aIUH CBA3CH MEXTY
YepTeKHBIMU BUJAMH (JIMHUM MPOEKIIMOHHBIX CBsizel). Hanuune 6eCKOHEUHBIX JIMHUN He
U3MEHSET IPaHHIl PUCYHKA, TO3TOMY OE€CKOHEUHbIE JJMHUU HE BIHSIOT HA MPOLIECC 3yMUPOBAHHS
Y Ha BUJIOBBIE SKPaHbI, a TAK)KE HA Pe3yJIbTAaThl BHIINOJIHEHUS KOMaH OTOOPa)KEHUS B TpaHUIaX
pucyHka. [IpsiMble 1 JIydn MOXHO TlepeMelaTh, HOBOPAYMBATh U KOIMPOBATh, KaK U JIIO0bIE
npyrue o0bekThl. beckoneunsie muHNM (Komanga IIPAAMAS) ctposat Ha oTACIBHOM
BCIIOMOTATEILHOM CJIO€, KOTOPBIH Iepe]] BBIBOJIOM Ha IeYaTh MOKHO 3aMOPO3HUTh WIIH
OTKJIIOUHUTb.
Komanna: IPAMAS
Ykaxure Touky wia [["op/Bep/Yron/buccext/Otcryn]: (ykazamo I-10 u 2-10 mouxu, uepes
KOMopwle 00NNCHA NPOUMU NPSIMAst, TUOO 8bLOPAMb 0OHY U3 NPEOIONCEHHBIX ONYULL)
Omnus Iop - mocTpoeHne ropu30HTaIbHON OECKOHEYHOW JTMHUU, TPOXOIAIIEH Yepes
yKa3aHHYIO TOUKY;
Omnus Bep - mocTpoeHne BepTUKAIbHOM OECKOHEUHOM TUHUH, TPOXOIAIICH yepe3 YKa3aHHYIO
TOUKY.
Omnust YroJ - nocTpoeHne 0eCKOHEYHOM JTUHUH, TPOXOSIICH MO/ 3aJaHHBIM YTIIOM.
VYron npsimoit (0) mu [bazoBast nunus|: (3a0ams yeon unu ésecmu b ona evioopa onyuu bazosas
TUHUS. FHaueHus y2li08 Omcyumvl8aomcs npomue 4aco8ou CMpenKu om noJ0ACUMeNbHO20
nanpagnenus ocu OX)
Yepes TOUKY: (YKazamv MoKy, uepes KOmopylo 00JNCHA NPOXOOUMb 6ECKOHEUHAsL IUHUSL)
ba3oBas inHMs - 3a1aHKE YIJIa OTHOCUTENIBHO BIOPAHHOTO JINHEHHOTO 00beKTa. 3HaUeHUs
YTJI0B OTCUUTHIBAIOTCSI IPOTUB YaCOBOM CTPENKHU OT BCIIOMOTATEIbHOIO JTMHEHHOTO 00BEKTA.
BriOepuTe NUHEHHBINA 00BEKT: (8b1Opams Ompe30K, NOJULUHUIO, VY UTU DECKOHEUHYIO NPIMYIO)
VYrox npsmoit <0>: (3adams yeon) Yepes TOUKy: (Ykazamb mouKy, uepes KOmopyro 00JIHCHA
npoxooums npsamasi, unu Haxcamov « ENtery onsa sasepwenus komanowr) Oniust Buccekr -
MOCTPOCHHE OECKOHEUHOU JIMHUY, TPOXOASIIEH yepe3 yKa3aHHYI0 BEpUIMHY yIjla U Aessiei
yroJ moroJyiaM. YKaXHTe BepIINHY yria: (ykazams 1-i0 mouxy). Touka Ha IepBOM JIy4e yria:
(vkazame 2-10 mouky). Touka Ha BTOPOM Iiyue yria: (ykazame 3—10 moukxy).
Onuus Oreryn - nocTpoeHre 0eCKOHEYHOH JIMHUYU NapajlieIbHO BHIOPAaHHOMY JIMHEHHOMY
O00BEKTY.
Bennunna cmemenus win [Touka] <mexywas>: (3a0amo senuuuny cmewenust, sgecmu T unu
Haoicams «ENtery).
BesuunHa cMeleHus - 3aJJaHIE 3HAYCHUS PACCTOSHUS, HA KOTOPOM JIOJDKHA PacTIonaraTbes
OecKOHeuHas TMHHUSI OTHOCUTEIBHO BHIOPAHHOTI'O OOBEKTA.
BriOepute TMHEHHBINA 00BEKT: (8610pamv IUHUIO, NOAUTUHUIO, TVY ULU NPAMYIO TUOO HAHCAMD
«Enter» ons 3asepuierus komanowt). YKaxuTe CTOPOHY CMELICHUS? (YKA3amb MOYKY U
Hadxcams «ENtery ons sasepuwenus komanowt). Touka - mocTpoeHre OECKOHSUHOH JTNHUH,
MPOXOJIAIICH Yepe3 3aIaHHy 0 TOUKY MapajljieIbHO BEIOPAHHOMY TUHEHHOMY OOBEKTY.
BriOepuTe MTUHEHHBIH 00BEKT: (6610pams Aunu0, NOAUTUHUIO, 1YY Ul npsmyio). Yepe3 TouKy:
(vkazamv mouky, uepez KOMoOpPyro OOINHCHA NPOXOOUMb npsmas u Haxcams «ENter» ons
3a6epuieHUst KOMAHObL).

Xoa padoTsl
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INPAKTHYECKAS PABOTA Ne30.
Tema 13. [1nockoe MoieIMpOBaHMe, YepUEHHE.
BbinoJsiHeHHe BCIIOMOTaTeJIbHbIX IIOCTPOCHUIA.
Heas pa6Gorbl: l3yueHwe NOCIOWHOTO pa3MelleHUus HW300paKEHUU JUIsi BBITTOJTHEHUS
BCIIOMOT'aTEJIbHBIX IOCTPOEHUN
Ilepeyennb ucnoJib3yemMoro o00pyaoBaHus
KOMITbIOTEP € cUcTeMHBIM oOecnieueHrneM AUtoCAD.
Teopernyeckas 4acThb
Hcnonb3oBanue ci0eB A1l CTPYKTYPHPOBaHHUS YepTexKa
Crnou no3BOJISIFOT CTPYKTYPUPOBATh YEPTEXK, UTO YIPOLIAET YIPABICHUE TaHHBIMU PUCYHKA U
pa3IMYHBIMUM CBOMCTBAMH, TAKMMH KaK THUIIbI JIMHUH, [1BeTa U Ip. CII0U TO3BOJISIIOT
IrpyNIIMpPOBaTh OJHOTUIIHBIE 00BEKTHI. Hampumep, Takue 00bEKThI, KaK BCIIOMOTaTEJIbHbIE
JIMHUM, TEKCTBI, pa3Mepbl 1 OCHOBHBIE HAAIIUCH MOKHO Pa3MECTUTD Ha OTACIBHBIX CIIOSX.
[TocnoiiHast opranu3zanusi 0ObEKTOB I103BOJISET:
- JIETKO TMOJIaBJIATh U BKJIIOYATh OTOOpakeHNE 0OBEKTOB CJI0s1 Ha BUJOBBIX YKpaHax;
- pa3pelaTh, 3anpenaTb U HaCTpauBaTh BbIBOJI OOBEKTOB Ha I1€4YaTh;
- Ha3HA4aTh 1IBET OJJHOBPEMEHHO BCEM O0BEKTaM CIIOS;
- 3a/1aBaTh TUI U BEC JMHUM 110 YMOJIYAHHIO JJIs1 BCEX OOBEKTOB CIIOS;
- pa3peliaTh WiIM 3anpeiaTh pe1akTupoBaHe 0OBEKTOB CIIOSL.
Co3nanue NOJNJIMHHI U3 KOHTYPOB NepeKpPbIBalOIIUXCH 00bEKTOB
Komanga KOHTYP (mento PucoBanue) cozaet NOIMIMHHUIO UM 001acTh U3 KOHTYpa,
MOJIyYEHHOT'0 B pe3yJIbTaTe B3aUMHOI'O IEPEKPHITHS 0OBEKTOB U 00PA3YIOIIEro 3aMKHYTYIO
oOnacts. [lonunuuus, NocTpoeHHast TAKUM 00pa3oM, SBISETCS OTJEIbHBIM OOBEKTOM U HE
CBs3aHa ¢ 00BEKTaMU, ONPENEISIOUIMMHI KOHTYP TOCTPOECHHUS.
[Tpu paboTe ¢ 6ONBIIUMHU U CIIOKHBIMU PUCYHKAaMU MPOLIECC 3a/IaHUs] KOHTYPOB MOKHO
YOPOCTUTb, CIPYNIHPOBaB KOHTYpbI B Ha0opbl. Habop co3maercs myreM BbIOOpa 0OBEKTOB,
KOTOpBIE JJOJKHBI ONPEAEIATh OKOHYATEIbHBIA KOHTYP.
Komanna KOHTYP onpenensier tTun o0bexta, HaOOp KOHTYPOB U CIIOCOO OOHApYKEHUS
OCTPOBKOB JIJIs CO37[aHUsl 00JIACTH UIIH MOJMWJIMHUM C TIOMOIIBIO 3aJJaHHOM TOYKU B 00JIaCTH,
3aMKHYTOW 00BEKTaMU, PUCYHOK 17.
[unanorosoe okHO «Co31aHHE KOHTYpa»



B Cozpanme KOHTYpa
YkazaHue Touek

DHDE.U.CI'IBHHB OCTPOEBKOBE

CoxpaHeHue KOHTYpoE

Tun ofbekta: | |[QELEAECEEGN V|

Hatop KoHTYpoB

| TeKywMi BUADBON 3KPaH V| Coznate

[ oK ] [ OTmeHa ] [ Cnpaeka ]

Pucynok 17

Ornius YKa3zaHue TOYEK - CO371acT KOHTYP U3 CYIIECTBYIOIINX O0BEKTOB, 00pa3yIONTNX
3aMKHYTYIO 00J1aCTh BOKPYT YKa3aHHOM TOYKH, PUCYHOK 18.

Ornuust OCTPOBKM - ONIPEACIISAET, BBITIOIHSICTCS JIU MOMCK BHYTPEHHUX 3aMKHYTHIX KOHTYPOB,
Ha3bIBaeMbIX OcTpoBKH, KoMaH10i KOHTYP.

Onuust Tun o6bekTa - onpenenser THI o0bekTa /1t HoBoro KouTypa. Komanga KOHTYP
CO3/aeT KOHTYP, Kak 00BEKT 001aCTH WM MTOJIUITMHHH.

Gp

Buvibop 3amxnymulx obracmeu Pesynomam
Pucynok 18

Xox padoTsl

quTE‘}K MIOCKOrQ KOHTYPa
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Mopagok paboThbl

1. Cosnars geTnipe cios:
- BciomorarenbHbIi
- Ocu
- Kontyp
- Pazmepnl
[IpucBouTh UMS, LBET U TUN JIUHUU
KaXJIOMY CJIOIO.
Menro @opmar \ Cioit

Ipoeenesue ocepbIX, USHTPOBLIX JTHHUHA.
O06BoAKa KOHTY pa

Ha nanenu CsoiicTBa YyCTaHOBHTD
[BET U THUI JTUHUH

«TI0 CIIOIOY.

1. Vcrawosurh Tekymmi cion -

BcenmoMorareabHBbIA.
2. Cosparb CETKY u3
OECKOHEUHBIX MIPSMBIX u

OKPYXHOCTEH Ha BCIIOMOTAaTEJIbHOM
clIoe.
Komanapl: IIPSIMAS, KPYT

Ipoeenesue ocepbIX, USHTPOBLIX JTHHUHA.
O06BoAKa KOHTY pa

5.YcTaHOBUTH TEKylIUH Cciou -
OceBoii.

6.BbryepTuTh OCEBBIE, IICHTPOBBIC
JJUHUM TI0 CETKE C IOMOIIbIO
00BCKTHOM MPUBSA3KU
bawkaiimas.

7.YcranoButs cioit - Konryp.

8.YCTaHOBHTh  TEKYIIMHA  PEKUMBI

npuBsisku  [lepecedenue,
Konrouka, KacarenpHas;

Menwo  CepBuc \  Pexumsr
PHCOBaHMSL... \ OObekTHas
MPUBSI3Ka

9.06BecTn KOHTYp 1o

BCIIOMOTAaTENIbHOM  CETKe
nosmnHuei (mvpuna = [Mm).




S. 5. Orkmounts
Hanecenne pasmepos BCIIOMOTaTEIbHBIN CIIOH.
35 25 S 6. VYcTaHOBHMTH TEKylMil CJIOH -
Pa3mepsl.
Hanectu pazmepsl

1]

30

MNPAKTHYECKAS PABOTA Ne31.
Tema 14. TBepaoTebHOE MO/IeJIHPOBAHHE.
BbinoJsiHeHHe YepTexka TpeXMepPHOH Mo/1eJIn
Hear paGorbi: O3HakomieHue ¢ Bo3MOXHOCTAIMH AUtOCAD mpu BBINOJIHEHHM 4YepTexa
TPEXMEPHOU MOJAEIIH.
IlepeyeHnb UCMOJIBL3yeMOro 000pya10BaAHUS
KOMIIBIOTEp ¢ cucTeMHBIM obOecnieuernrem AUutoCAD.
Teopernveckasi 4acThb
B 3D-nipocTpaHCTBE JAaBHO YK€ CTAJIO CTAHIAPTOM Je-(PaKTo MPaKTUIECKH BO BCEX
obnactsax. B oriauune ot mpoekTupoBaHus B 2D-npocTpaHcTBe, KOTa MOJIb30BaTENb
padoTaeT ¢ MIOCKUMU YepTeKaMU, TPEXMEPHAs MOJEIb JaeT BO3MOXHOCTh HarjasaHO
OILEHUTH MPOEKT, IPOBECTU PACUEThI, BRIMOIHUTH BU3YyaJIH3alUI0, aBBTOMATUUECKHU
chopmupoBars 2D-10KyMEHTAIUIO U MHOTOE JPYyTOE.
[Tonp3oBarenn AutoCAD uMeroT moJiHbI Ha0op HHCTPYMEHTOB s 3D -npoexkTupoBaHus
u opopmiieHus 2D-uepTexeil, B TOM 4HCIe AJIsI aBTOMAaTHYECKOT0 GOPMUPOBAHUS
IJIOCKUX YEPTEKEN IO TPEXMEPHBIM MOJEISAM.
Tak kak u3 3D caeaars 2D B AutoCAD?
B AutoCAD mnonyuuts minockoe (2D) uzoOpaxkenue no rpexmepHoit moaenu (3D) MmoxHO
JIBYMsI CIIocOOaMu: BOCIOJIb30BaThCsl KOMaHAaMU pOPMUPOBAHUS aCCOLMATUBHBIX BUJIOB
yepTeKa WM UCIO0JIb30BaTh KOMaHy CO3JaHMS IJIOCKOTO U300paXKeHHs ¢ MOJEIH.
AccouuaTuBHbIe BUABI YepTe:ka (ba3oBblii BU)
DTOT cmocob mocTpoeHus 2D-npoekiuil MOAXOIUT B TOM cllydae, ecJii BaM Heo0X0IuMOo
MOJIYYUTH TUIOCKUH YEPTEXK MO TPEXMEPHON MOJEIN C COXPAaHEHUEM aCCOLIMaTUBHOMN
CBSI3U, T.€. YTOOBI MPU U3MEHEHUHN MOJEIU TaKKe OOHOBIAIUCH MpoeKIUU. C MOMOIIbIO
TON KOMaH/Abl BO3MOXKHO MOJYYHUTh CTAaHIApTHbIE NPOEKIMU yepTexka (BUJ CBEPXY, BU]
clieBa | Ip.).
Komanza co3nanus BUIOB HaXoAuTcs Ha JeHTe «l maBHas» — «ba3oBeiity — «U3
NpPOCTPAHCTBA MOJAEIIN»
Jnanor komMmaHAbl 3aBUCHUT OT TOT'O, B KAKOM IIPOCTPAHCTBE €€ 3allyCTUTh.
Ecnu 3anmycTuTh KOMaHay B MPOCTPAHCTBE MOJEIH, TO:
CHauana HEOOXOIMMO yKa3aTh Te Tela, s KOTOPhIX OyAYyT cOpMHUPOBAHBI IPOCKIIUH.
Ecnu ecTh HEOOXOAUMOCTH TOCTPOUTH MPOEKIIMH MO BCEH MOJIENIN, TO BEIOEPUTE OMIINIO
«Bces monensy.
VYkazaTp JIHUCT, Ha KOTOPOM OyeT pa3menieHa npoekuus. Eciu BBeCTH UMS HOBOTO JIKCTA,
TO OH CO3JaCTCsl aBTOMaTUUYECKH.
[Tocne aBToMatnueckoro nepexojaa AutoCAD B mpocTpaHCTBO YKa3aHHOTO JUCTa
HE00XO0JMMO OMPENENUTh MOJ0KEHNUE MPOSKIIMOHHOI0 BU/a U HaXaTh kiaBumry Enter.
[Tocne 3TOro MOXHO MEPEMECTUTH KYypCOp ISl MOCTPOCHUS MPOESKIIMOHHBIX BUJOB.


https://www.pointcad.ru/product/autocad

2.
3.

4.

Ecnu 3anycTuTh KOMaHay U3 IPOCTPAHCTBA JUCTA, TO CUCTEMA CPpa3y MPEeaTOKUT
pa3MecTUTh BUJI IO MOJenu Ha nucTe. [lociae moaTBepKaeHHsl TaKKE MOXKHO
copMUpOBATH U TPOESKIIMOHHBIE BUIBI.

OOpaTuTe BHUMaHHE, YTO CO3JaHHbIE MPOEKIIMOHHBIE BUJbl UMEIOT aCCOIMATUBHYIO
CBSI3b C MOJEJIbIO, T.€. IPU €€ U3MEHEHHUHU YepTeXk aBTOMaTUYeCcKu uamMeHutcs. Kpome
TOTO, TpaduKy dTHUX MPOSKINH HENb3sI PEIaKTUPOBATHh MPUBBIYHBIMU CTIOCOOAMU, BUIBI
NPEACTABIAIOT U3 ce0s eJUHBIC HeAeIUMbIe 00bEKTHI.

Co31aHune MJI0CKUX MPOEeKIMiA

BbeicTpo nmonyunuts 2D-nipoeknuto o 3D-monenu B AutoCAD M0KHO ¢ TOMOIIIBIO
koMaH bl «[IJIOCKCHUMOK» ( FLATSHOT). OToT BapuaHT MealibHO MOAXOJIUT B
TOM cllydae, Korja Heo0XoauMo chopMHUPOBATh EAUHUYHYIO MPOEKIUIO C BO3MOKHOCTHIO
€e JalbHEHUIIero pelakTUPOBAHUS, TP 3TOM OPHEHTALHS MOJEIH 11 GOPMHUPOBAHUS
MPOEKIIMU MOXKET OBITh a0COIIOTHO JIFO0O0IA.

Jst mocTpoeHUs MPOEKINU BBIMOJIHUTE CIEAYIONIUE NECHCTBUS:

B npoctpancTBe Mmoaenu copueHtupyite 3D-monens. Hanpumep, 114 noaydeHus: nioCcKou
MPOCKIINHU BUJIA CBEPXY PACIIOJIOKHUTE MOJEIb COOTBETCTBYIOIIUM 00pa3oM.

3anycture komanay «[IJIOCKCHUMOK» ( FLATSHOT).

B nosiBuBIIEMCST OKHE BRIOCpHTE cI0cO0 PopMUpPOBaHUS MPOCKIUK: «BCTaBUTH B BHUJIC
HOBOT'O 0J10Ka» Uil « DKCIOPTUPOBATH B (aiin». Bapuant «3aMeHUTH CyIIECTBYIOIIUMA
0J10K». IpelHa3HauYeH 1l OOHOBJICHUS YK€ CYLIECTBYIOIMUX OJIOKOB IIPU U3MEHEHUU
MOJeTu

A

Pazmerere

(@) BeTasuTs B BUAE HOBOMG BacKa
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Coagarth OTHeHWTs Cnpaska

B paznene «®oHOBBIE TMHUM» YCTAHOBUTE LBET U TUI JUHUM 1)1 BUAUMBIX KOHTYPOB
NpoeKIuu, B pazjaene «llorameHHble TMHUNY) YCTAaHOBUTE BUAUMOCTD U MapaMeTphl
CKPBITBIX JUHUM npoekuuu. [Io yMoayaHHUIO BCE TUHUM SABIISIIOTCS CIUIOIIHBIMH.

[Tocne naxxatusa kHonku OK ykaxxuTe TOUKy BCTaBKU OJioka, MaciiTadbl mo ocsiMm X U Y U
yroJl MoBOpoTa.



[TonyuenHas npoekius OyJaeT BCTaBIe€HA B MPOCTPAHCTBO MOJIEIHU B BUJIE
00BIYHOTO 0JI0Ka, KOTOPBIA MOKHO EPEMECTUTH B HYKHOE MECTO UepTexa,
pacuJIeHUTh U J0paboTaTh IPU HEOOXOIUMOCTH.

! BxoxaeHue 6i10Kka

'
1
[

4

Cnon
Vims

Roeopor

Ecnu B mponecce hopMupoBaHusi MPOEKIIMU BBHIOPATh ONMINIO0 « DKCIIOPTUPOBATH B haitimy,
TO HEOOXOIMMO yKa3aTh UMS M PaCIo0okKeHUe co3aaBaeMoro (aina. B pesynbrare
BhIMoTHeHUs onepanuu AutoCAD co3gact HOBBIN (aiin, B KOTOPOM OyJIeT HAaXOAUTHCS
2D-npoeknus, nonydeHHas no 3D-momenu B Buae Habopa OTPE3KOB, OKPYKHOCTEH U

IyT.

Hcmonn30BaHue ACCONMATUBHBIX BUAOB, IOCTPOCHHLBIX ITO Tp@XMCpHOfI MOJACIIH,
IIO3BOJIACT Oq)OpMHTL MOJIHOOCHHYIO JOKYMCHTAIUIO HAa U3ACJINUC U IPOCKT, a CO3JaHUC
IMJIOCKUX CHUMKOB IIO MOACIIAM AAa€T BO3MOXHOCTD MCIIOJIB30BaTh MOJYUYCHHBIC IPOCKIIUU
JJIsL ﬂanLHeﬁmero INPOCKTUPOBAHUA.

IIpakTuyeckas padoraNe32

Tema 15. OdopMiieHHe KOHCTPYKTOPCKOH JOKYMEHTALIMH.

OcHoBHBbIE cBe/leHHs 110 0POPMJIEHHIO YepTeKeH.

Heab padors: Co3qaHue paMKy Ha JIUCTE BIOpaHHOTO (hopMaTa, BHIIOJHEHNE HAUCEH Ha
TUTYJILHOM JIMCTE U 3aII0JIHEHNE OCHOBHOM HAJIMCH YepTexka.

Ilepeyenb HCIO/b3yeMOro 000pyA0BaHUSA

KOMIIBIOTEp ¢ cucTeMHBIM obOecnieuenneM AUtoCAD.

TeopeTnyeckas 4acTh

1.

Co3zoaume noewle ciou noo umerem Pamxa u Buow JII13: menxkunre Ha kHonke CJion
(Layers) mamenmu wnHcTpymMeHTtoB CBoiicTBa o0bektToB (Object Properties). B okwue
Haxkmute kHOmKy Cosmats (New), Bmecto HasBanus Crouil (Layerl) BBeauTe Ha3BaHUE
Pamka. Taxxe nns cnos Buowt JII13. Ilepenecute JIeBbINA, TPaBbIi, 3aHUN BUABI HA CION
Buowi JII13 11 3aMOpO3BTE €TO0.



2.  Hapucyiime pamxy 011 0003HaueHuss epanuysbl aucma. clenanTe cliod Pamxa TEKyIuM,
akTuBu3upyite komanay Ipsimoyroabauk (Rectangle OykBbl rec), BBeuTe KOOPAUHATHI
0,0 u 3atem 21, 29.7.

3. Ilomecmume 6 pamky uepmedgic 6u0a c8epxy u uda cnepeou. METKHUTE HA PaMKe, YTOOBI
0TOOpa3uTh MapKephl, a 3aT€M Ha HUKHEM JIEBOM Mapkepe (pyuke). st BoIOopa KOMaH bl
Move HaxkxmuTe KJIaBHIy TpoOelia U MepeMeCTUTE PaMKy Tak, YTOOBI YepTEkK ObLIT BHYTPHU
U 0CTaJ0Ch MECTO BHU3Y AJIs I1a0JI0HA HAAMUCH.

4.  Hapucyime pamxy 015 0003HaueHus cpanuyvl wepmedca (puc. 42): aKTUBU3HPYWUTE
komanay Oreryn (Offset OykBa 0), mieIKHUTE HA TPSIMOYTOJIbHUKE PAMKHU, 3aTEM BHYTPH
MpSAMOYTONbHHUKA. J[7Is CMeIIeHus JIeBOH CTOPOHBI paMKH TPAaHUIBI YepTeXka BIPABO
CHauaja pasrpynmupyiTe MNpsSMOYTOJbHUK Ha OTAENbHbIE JHUHUM KOMaHIoi B3psbiB

(Explode) 4 . CMecTuTe JIeByIO TpaHUIly PaMKH BHYTPh Ha 2, yJAJIUTE HUCXOIHYIO
JIMHUIO U CKPYTJIMTE BEPXHUH JICBbIN U HUYKHUM JIEBBIM YTJIbl PAMKH.

5. Obveounume 6ce MUHUU PAMKU SPAHUYb] YepmMeHCa 8 NPAMOY2O0IbHUK. BBIOEPUTE B MEHIO
komanay H3menuts/Jlomanas (Modify/Polyline), BeiOepute neByl0 TpaHHUIy pPaMKH
yeprexa, HaxkMuTe ENter u BBenuTe j Ui BKIFOUCHUS pekuma oObequaeHus (Join), nainee
IICTKHUTE Ha JIPYTHUX JIMHHUIX paMKU 1 Haxkmute Enter.

6. Hszmenume monwumy IuUHUL pAMKU uYepmedica:  TICIKHUTE HAa BHOBb OOpa3OBaHHOM
BHYTPEHHEM TPSAMOYTOJbHUKE © Haxkmure KkHOmKy CBoiictBa (Properties) Ha
craHjaptHOM maHenu wHCTpymeHnToB (Standard), B cmucke I'eomerpus (Geometry)
u3Menure 3Hadenue Iimodanbuas Toamuna (Global Width) ¢ 0 ma 0.075, 3akpoiite 0OKHO
U IBaXKAbl HAxXMuUTe ESC.

7.Hauepmume wmamn 015 ocHognou naonucu: Bximounte pexkum OPTO (ORTHO), 3anyctute

xomany Jlomanas (Polyline), Beesst pl, win menkuys Ha kHornke Jlomanas (Polyline) —
NaHeNd HMHCTPYMEHTOB, WM BbIOpaB B MeHIO koMaHny Uepuenue/Jlomanas
(Draw/Polyline). Bkmounte pexxum Bpemennas Touka ciexenusi (Temporary Tracing
Point) u mpuBsDKUTECh K JICBOMY HMKHEMY YIJIy PaMKH TpaHHIbI deprexa. [lepemecture
yKa3aTesb BBEPX M IOCJIE MOSBICHHS [ITPUXOBOW JTHHUK BBeanTe 5.5./[71s1 BBIOOpA TONIIMHBI
MOJIMJIMHAK BBenuTe W, 3areMm Hamedaraiite 0.075 m nBaxkael Haxmute EnNter, mpu stom
HIMpUHA JIMHUKA OyaeT BeIOpaHa W i Havama W Uit kouia juaud 0.075 u Oymet
UCIIOJIb30BAThCSI MOCTOSHHO. Jlanee MpUBSHKUTECh K TEPHCHAMKYISPY IMPaBOH CTOPOHBI
pamku 1 Haxxmute Enter. CHoBa aktuBm3upyiite komanny Jlomanas (Polyline) u ucrons3ys
Ty K€ TeXHHKY M cMmemieHue JuHuu komanmor Oterym (Offset) mapucyiite mramm s
OCHOBHOM HaJIIMCH Kak Ha puc 43.

Puc. 42
IIpakTnyeckas padoraNe33



Tema 15. OdopMireHHe KOHCTPYKTOPCKOI JOKYMEHTAUM.
BrinoJiHeHHe HaANUCe HA TUTYJIbHOM JIMCTE
Ieab padoThl: 3anojHEHUE OCHOBHOM HAJIMKUCH YEPTEkKA.
ITepeyennb ucnoib3yemMoro o00pyaoBaHus
KOMIThIOTEP € cucTeMHBbIM oOecnieueHrneM AUtoCAD.
Xoa padoTsl
1. Hauepmume wmamn oas ochosnou naonucu: Bkmouute pexum OPTO (ORTHO),
samyctute komanay Jlomanas (Polyline), BBens pl, niu menkHyB Ha kHomnke Jlomanast

—

(Polyline) MaHenTd HMHCTPYMEHTOB, WJIM BBIOpaB B  MEHIO KOMaHIy
Yepuenne/Jlomanas (Draw/Polyline). Bxkirounte pexum Bpemennas Touka
caexxenuss (Temporary Tracing Point) u npuBsSKUTECH K JIEBOMY HHJKHEMY YIUIy
paMKu TpaHUIBl uepTeka. [lepemectute ykasarelb BBEpX U IIOCIE TIOSBICHHS
IITPUXOBOW JMHUY BBeauTe 5.5.J[1s1 BBIOOpA TONIIMHBI MOJMJIMHAU BBEAWTE W, 3aTeM
Hanevaraite 0.075 u qBaxkapl HakmuTe ENnter, npu sToM mupunaa muHuM OyaeT BeIOpaHa
¥ Ui Havana u s KoHua jmHun 0.075 m Oyner mcnosib3oBaThesi moctosHHO. [lanee
NPUBSHKUTECh K MEPICHIUKYJSIPY MPaBO CTOPOHBI pamku M Haxkmute Enter. CHoBa
aktuBu3upyiire komanay Jlomanas (Polyline) u ucnone3yst Ty e TEXHUKY U CMEILCHUE
muaun komauno Orterym (Offset) napucyiite mramn i OCHOBHOW HAJINUCH KaK Ha
puc 43.

2..Coz0atime nosvui cmuiv mekcma: BBeaute komanay St. B okne Ctuiib tekera (Text Style)
menkaute Ha kHorke Co3parh (New). B okne HoBbrii ctuab Tekera (New Text Style) B mose
HNmsa cruas (Style Name) naneuaraiite cinoBo Pamka-naonuce. lllenkaure Ha criucke Llpudgr
(Font Name) u BeIOepuTe mpudt romans.shx. Ilepeiinure B mone Bwicora (Height) u
Hareuataiite 0.3, B ctoke Yroa HakiaoHa (Oblique Angle) BBenuTe 3HaUeHNE yriia OTKIOHCHUSI
15, B crpoke Koadpodurment mupunsr (Width Factor) naneuaraiite 0.5 u manee HaKMHTE
kHornky [Ipumenuts (Applly) u 3akpsiTh (Close).
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Puc. 43

3.Haneuamaiime mexcm 6 wmamne: BBeauTe KoMmaHmay dt, mienkHute Ha KHOmKe be3
npuBszku (Snap to None), a 3aTeM MIENTKHUTE B MATOW CBEpXy rpade camoro JIeBOro
crosidria. Yroa moBopoTa BeiOepuTe mo ymosuanuto 0, Haxas Enter. Hanewaraiite M3m. U
eme pa3 Haxmure Enter. IIpu Heo6XonMMOCTH MepeMECTUTE TEKCT C MOMOIIBIO MapKepa.
CkonupyiiTe TeKCT ¢ momoIbo komanasl KonupoBarh 06bekT (COPY) WK C MOMOIIBIO
pyYeK B T€ MecTa Ha HITaMIle, IJIe UCIONIb3yeTCs JaHHbIN CTUib mpudra. Mi3MeHure TekcT ¢
nomonipio komauael Ddedit, BeiOpaB B menio Modify/Text, u KoppekTHpys HAIMUCH
COIJIaCHO pHCyHKa Imrtamna. [[ns o6o3HadyeHus JOKyMEHTa, Ha3BaHUs, mMaciiTada caernaire
CBOM cTHIIH (puc. 43).



Pexomenagyemas aureparypa
OcHoBHasi iMTEpaTypa:
1. CamoiinoBa, E. M. NmxeHepHas KoMmMIblOTepHas Tpaduka [DIEKTpOHHBIN pecypc]| :

yue6Hoe mocobue mist CIIO / E. M. CamoiinoBa, M. B. BunorpamoB. — DIJIEKTpOH.
TekcToBbIe aHHble. — CapatoB : [IpodoOpaszoBanue, Ait [Tu Ap Memua, 2019. — 108 c.
— 978-5-4488-0428-1, 978-5-4497-0228-9. — Pexum JOCTyTa:

http://www.iprbookshop.ru/86702.html.

2. Banmmmna, E. A. Umxenepnas rpaduka : npaktukym st CITO / E. A. Banmmuna, A. B.
Koctprokos, FO. B. Cemaruna. — CaparoB : IIpodo6pazoBanue, 2020. — 194 ¢c. —
ISBN 978-5-4488-0693-3. — Tekct : 31IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/91869.html.

3. Topensckas, JI. B. HNmxenepnas rpaduka : yuebnoe mocobue mns CIIO / JI. B.
I'opensckas, A. B. Koctprokos, C. U. IlaBno. — Caparos : [Ipodobpazosanue, 2020.
— 183 c. — ISBN 978-5-4488-0689-6. — TekcT : S1CKTpOHHBIA // DIEKTPOHHO-
OuoOIMoTeYHAS cucrema IPR BOOKS : [caiT]. — URL:
http://www.iprbookshop.ru/91870.html.

JlonoIHUTeIbHAS JJUTepaTypa:

1. CemenoBa, H. B. Unxenepnas rpaduka : yaeonoe nmocobdue st CI1O / H. B. Cemenosa,
JI. B. bapanoBa ; mon pemakmueir H. X. I[lonmeraeBoii. — 2-¢ u3zn. — Capatos,
ExarepunOypr : [IpodoOpasoBanue, Ypansckuii enepanbueiii yausepcuter, 2019. —
86 c. — ISBN 978-5-4488-0501-1, 978-5-7996-2860-4. — TekcT : AJICKTPOHHBIN //
OnekTpoHHO-Oubmmoreunas  cucrema [IPR BOOKS :  [caiit]. —  URL:
http://www.iprbookshop.ru/87803.html.

2. VYBapoB A.C. Unxenepnas rpaduka mis KOHCTPYKTOpoB B AutoCAD [DnexTpoHHBIN
pecypc] / A.C. VYBapoB. — DONeKTpOH. TeKCTOBble JaHHble. — (Caparos:
[TpodobpazoBanue, 2017. — 360 c. — 978-5-4488-0060-3. — Pexum mocryna:
http://www.iprbookshop.ru/63591.html
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