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IHosicHuTEeILHAA 3aNIMCKA

[TpakTuyeckas pabota 0Oydyaromuxcs - OJMH U3 BAKHEHIINX JIEMEHTOB IpUoOpeTeHNs 3HAaHUH, YMEHUH,
HaBbIKOB. OHAa BO MHOTOM 3aBUCUT OT MacTepCTBa IIpenojaBaTesisi: HalTh IJIaBHOE, BbIAECIUTH €ro, AaTh
aHaJIM3 - COCTABHBIC YACTH CaMOCTOSITEIBHOM paboThl 00yUJarOMINUXCS.
Hacrosimmee metoauueckoe mocoOue COCTOMT M3 26 MpaKTUYECKHX paboT Mo y4eOHOW IUCHUIUIMHE
OIL.0l«HuxenepHass rpadpuka» i cnemmanpHocTH  35.02.16 «IKCITyatausi ¥ PEMOHT
CEJIbCKOXO035MCTBEHHON TEXHUKH U 000py10BaHUS»
Kaxnas paborta paccuntana Ha pa3HOE KOJUYECTBO YPOKOB.
[Ipaktudeckue paboTsl mo aucrumuinHe «WHxeHepHas rpaduka » MpeaHasHAueHBl Ui 3aKpEIUICHUS
TEOPETUYECKUX 3HAHUM ydalluxcs U MPaKTUKOW M300pa)kKeHHs pa3IMuHbIX MPOCTPAHCTBEHHBIX (JOPM Ha
IUIOCKOCTH, KOTOpble MOTYT OBbITh MCHOJb30BaHbl B Oyaylied MpakTUYECKOM JesTeNbHOCTH.
Metouueckre peKOMEHIAUU Jal0T BO3MOXKHOCTh CTYJIEHTaM H3YYUTh METOJbl U IMYTH OTOOpaXKEeHUs
MIPOCTPAHCTBEHHBIX 00pa30B HA IMIOCKOM YepTeXe M IpU 3TOM paboTaTh C pa3IMyYHOMN JIUTEpaTypol U
METOAUYECKUMU MOCOOUSIMHU.

['maBHas 3aaya NaHHBIX METOJUYECKUX PEKOMEHJALUN — MOMOYb CTY/IEHTaM YBSA3aTh U3y4YE€HUE
OoOLIMX TPUHLUIOB CO3JaHHS YepTeka U UX NPAKTUYECKOEe MPUMEHEHHE NpPU pPEUIEHHUH BOIPOCOB
npodeccrnoHalbHOM e TEIbHOCTH.
TpeGoBaHMsI 1O BBINOJIHEHUIO TPAKTUYECKUX pabOT:
Ilepen BbINOIHEHUEM MPAKTUYECKON pabOTHI CTYAEHTHI JOJKHBI IOBTOPUTH MaTepHaj, OTHOCALIMNCS K
TeMe paboTHI.

OTBeTHTH Ha KOHTPOJIbHBIC BOITPOCHI.

IlepeyeHb NpakTUYECKUX PadoT
OI1.01 «MuxeHepHas rpaduxa»

HaumeHoBaHmMe TeMbl Ne Tema npakTu4eckoil padoTsbl Kou-Bo
MPOrpamMMbl n/n 4acoB
Tema 01.1.1. OcHOBHBIE 2-8 | BeluepunBaHU€e OCHOBHBIX JIMHUNA, IPUMEHSIEMbIX Ha 2
cBe/leHNs 110 0GopMIIEHUIO yeprexax.
yepTexei Brinonnenue Haanucel CTaHIAPTHBIM HIPUPTOM 2
«b».
BrinonHeHue TUTYABHOTO JIMCTA allbOoMa 2
rpaduueckux pabot oOyyaronierocs.
Tema 01.1.2. 9-14 | BeluepurBaHHE KOHTYPOB TEXHUYECKUX JIeTaNCH 2
I'eomeTpuyeckue

NOCTPOCHUS U NPHEMbI
BbIYePYUBAHUSA KOHTYPOB
TeXHUYECKHX JAeTajield

Tema 01.1.3. 15- | BeinonHeHNe KOMIUIEKCHBIX YepTeKeH U 4
IIpoenupoBanue 24 | aKCOHOMETPUYECKHUX U300paKeHU reOMETPUUYECKUX
reOMeTPHUYECKHX TeJ ¢ TEJ C HaX0XACHUEM ITPOEKIIUN TOUEK,

AHAJM30M HMX 3J1eMEHTOB NPUHAAISKAIINX TOBEPXHOCTH Tell

Tema 01.1.4. 25 - | BelnosiHeHHE KOMITJIEKCHOTO YepTeXka yCeUeHHOTO 2
IIpoenupoBanue MHOTOT'paHHHKA
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reOMETPUICCKHUX TeJl
celcymel“d IJIOCKOCTBIO

30

BeinosHeHnE KOMITIIEKCHOTO YepTeka pa3BEepPTKU
IIOBEPXHOCTH TeJla U aKCOHOMETPUYECKOE
n300paKeHHe Tena

Tema 01.1.5. BzaumHuoe 31 - | BeimonHeHHe KOMILIEKCHOTO YepTexka U
nepeceyeHue 36 | aKCOHOMETPUYIECKOTO N300paKCHHS
NMOBEPXHOCTEM TeJl MEPECEKAIOLIUXCS TEOMETPUUECKHUX TEJT MEXKIY
coOoi
Tema 01.2.1. 37- | [TocTpoeHne TpeThEro BU/A 10 ABYM 3aJaHHBIM
N3o0paxenus, BUabI, 46 | BUAAM C BBITIOJHEHHEM HEOOXOAUMBIX pa3pe30B U
pa3pe3bl, ceHeHus AKCOHOMETPUYECKOM MPOEKIHUU C BBIPE3OM IEPEIHEN
YETBEPTH JACTAIN
BrinonHeHue yepTexen aetaiei, coaepxKanmx
HEOOXOAMMBIC CIIOKHBIC Pa3pe3bl.
Tema 01.2.2. Pe3n0a, 47 - | BrinmonHeHue 3CKU3a JETalu ¢ pe3b00il U CeUeHUEM.
pe3b00BbIE COETUHEHHS U 60 B
N BITIOJIHEHUE ACKH3a JCTAIA C TPUMEHEHUEM
FCKHIBLAeTaen HEOOXOUMBIX Pa3pe30B U CEUCHHI U MOCTPOUTD
AKCOHOMETPUYECKYIO TIPOEKITUIO JIETAIH C BBIPE30OM
NIepeIHEN YEeTBEPTH
Brinmonnenue pabovero yeprexka mo paboueMy
ACKU3Y JIeTaTN
Tema 01.2.3. COopouHbI€e 61 - | BemoyiHeHue cCOOPOYHOTO YepTeKa COCTUHEHUS
YepTeRKM U UX 97 | meraineii boiToM
odopmiieHue BrimonHenne cOOpOYHOTO YepTeka COSAMHEHUS
neTajed IIMUILKOU
BrimonHaenne cOOpOYHOTO YepTeka COSAMHEHUS
JIeTaJIed CBapKOil
BrimonmHaenne cO0podHOTO YepTeka 3youaroin
nepegadn
BrimonmHenue 3cku30B aeraneit cOOpodaHon
eIMHMUIIBI, cocTosIeH 3 4-10 meramei
BrimonHenne 3cku30B aeraneil COOpOYHOM
eIMHMUIIEI, cocTosIeH 3 4-10 meramei ¢
OpOIIIOPOBKOM 3CKH30B B ajlbOOM C TUTYJIbHBIM
JUCTOM
Brinonnenue yepTeska Mo 3CKU3aM JaeTanei
cOOPOYHON €TMHHIIBI
Brinonnenue uepTexeit Aeraieil (qeTaaupoBaHue)
10 cOOPOYHOMY UEPTEKY U3/AETHS, COCTOSIIErO U3
4-8 neraneii, ¢ BBIMOTHEHUEM aKCOHOMETPHUYECKOTO
n300pakeHHs OJJHON U3 HUX
Brinonnenue uepTexeit aeranei nmo cOopouHoMy
YEpTEKY U3JeNHs, cocrosero u3 4-8 neraneit
Tema 01.3.1. Cucremsl 98 - | BolnonHeHHEe KOMILUIEKCHOTO YepTexka
aBTOMATH3HPOBAHHOIO 105 | reomeTpu4ecKOro Tena, HOCTPOCHUE ero
NPOEKTHPOBAHHUS HA aKkcoHOMeTpuyeckoil mpoekiuu Ha [1K
MepPCOHATbHBIX Brimonnenue Ha [1K ueprexka pe3nboBoro
KOMIIbIOTEpax COEIMHEHUS C UCIIOJIb30BaHUEM OHOIHOTEK
POrPaMMBI.
Tema 01.4.1. O0mue 106- | BeimosnHeHue yepTerka MIIaHUPOBKH ydacTKa UIIH
cBeneHust 0 crpouteqbHOoM | 109 | 30HBI C paccTaHOBKOM 000PYI0BaHUSL.
YyepuyeHUun
Tema 01.5.1. O6nue 110- | BrimonHeHue YepTerka KHHEMAaTHIECKOW CXeMBbI
CBeJlCHHS O 114




KHHEMATHYCCKHX
CXeMax M UX IJICMCHTaX

Tema 01.1.1. OcHOBHBIE CBeleHHS 110 0(POPMIICHUIO YePTeKeH

Memoouueckue pekomenoauuu:

[IpucTynas Kk U3y4eHHUIO TEMbl, HEOOXOJMMO YCBOUTh COBPEMEHHBIE YCIOBHS pa3paOOTKU
Y IPUMEHEHUS B IPOU3BOICTBE MPOEKTHOM JOKYMEHTALIMH - YEPTEXKEH,

CXEM U TEKCTOBBIX JIOKYMEHTOB — OJJUH U3 OCHOBHBIX TPEOOBAaHUM ABIIAETCS
eauHO00pa3HOE U MPaBUILHOE OPOPMIICHHE YEPTEKEH U TEKCTOBBIX JIOKYMEHTOB, YTO
oOJieryaer ux BBIIIOJIHEHUE U YTEHUE.

N3yuuTh Tocy1apCcTBEHHBIE CTAaHAAPTHI HA COCTaBICHUE U O(DOPMIICHUE YEPTEKEM.
Heo0xonuMo Takke U3y4yuTh COCTABIISIIOIINE KOHCTPYKTOPCKOM TOKYMEHTALl UM,

(dopMaThl UepTeKe U OCHOBHYIO HAJITUCh, MAcIITAaO.

Cooeporcanue memui: 1'ocynapcrBennble cranaaptel ['OCTel. Buabsl KOHCTPpYKTOpPCKOM
JOKYMEHTAILIMK: OPUTHHAIBI, MOATMHHUKH, KoK, Dopmatsl ueptexein 'OCT 2.301 — 68,
ocHoBHas Haanuch ['OCT 2.104-68. Tlonsitue macmTad U MpeACTaBICHUE O YHUCIOBOM U
nuHeHOM MaciuTabe. M3yuuTh TMHUU YepTeka U X MPUMEHEHHE Ha MPAKTHKE.
dopMaTOM YEpTEKHOTO JIMCTAa Ha3bIBACTCS pa3Mep JUCTa, HA KOTOPOM BBIMOIHIETCS
JAHHBIA YEPTEK WM IPYTrue KOHCTPYKTOPCKUE TOKYMEHTHI.

I'OCT 2.301-68 ycTaHaBiauBaeT NsATh OCHOBHBIX U PAJl JOMOJHUTENbHBIX (opMaToB. Psn
OCHOBHBIX (pOpMaTOB IpHUBecH B Ta0I. 1.

Tabmumna 1
O6o3Hauenue Gpopmata Pasmeper cropon
dbopmata, MM
A0 841x1189
Al 594x841
A2 420x594
A3 297x420
A4 210x297

dopmar orpaHuYMBaETCs paMKoil. PaMKy npoBoaaT Ha paccTosHuu 20 MM OT JIEBOM
CTOPOHBI M HA PACCTOSIHUW SMM OT BepXHEH, HIIKHEH U MpaBoi CTOPOH ¢dopmara.

B cootBerctBuu ¢ 'OCT 2.109.68 B mpaBOM HMIKHEM YTy pacrojiaratoT OCHOBHYIO
Haanuck. Ha popmare A4 0CHOBHYIO HAJIIKUCh PACIIONIATalOT TOJIBKO BAOIb KOPOTKOM
cTopoHsl popmara (puc.1).

®opma u conepxanue ocaoBHoi Haamucu ('OCT 2.104-68) npuBeneHs Ha puc 2.

B y4ueOHOM 3aBenennn B rpadax OCHOBHOW HaamucH (puc 3) yKa3slBaroT: 1—
HAaWMEHOBaHUE YepTexka; 2 — 0003HAUCHHE YePTEKa, KOTOPOE BKIIOUAET mudp
CHEUUATIBHOCTH, KypC U CEMECTP, HOMEP 3aJaHus U HOMEp BapUaHTa B ABY3HAUHOM
MPEICTaBICHUN; 7, 8 — HOMEp JUCTa M KOJUYECTBO JTUCTOB; 9 — HANMEHOBaHUE y4eOHOTO
3aBeneHus; 10 — nocnenosarenbHo “Pazpadotan”, “IlpoBepun”; 11 — dhamuinu cTyaeHTa
u nipenoaasarens; 12 — ux noanucy; 13 —nary ucnoiaHeHus u npoepku. OcTaabHbIe
rpadsl B yaeOHBIX YepTeKax HE 3aMOHIIOTCS.
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MaciuitaboM Ha3bIBa€TCS OTHOIICHUE JTMHEWHBIX pa3MepOB N300paXKEeHHUs, BBIIOJIHEHHOTO
Ha yepTexe 0e3 UCKaKEHUH, K ero JeUCTBUTENIbHBIM pazmepaM. N300paxeHne MOxKeT



OBITH JAHO B HATYPAJIBHYIO BEIMYUHY, ObITh YBETUICHHBIM WK yMeHbIIeHHBIM. [ OCT
2.302-68 pekoMeHyeT BEIOMPATh MACIITA0bI U3 CIACAYIOIIETO Psa;

Macmitab HatypanbHas BenuuuHa 1:1.

Macmradbr ymensinenus — 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:40; 1:50;1:75; 1:100;
1:200; 1:400; 1:500; 1:800; 1:1000.

Macmradsr ysenmuuenus — 2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1.

JlvHMM YyepTeka TOJDKHBI IMETh HauepTaHUE B COOTBETCTBUM ¢ MX HazHaueHueM 1o [[OCT
2.303-68. TonmuHa CrjIONIHOW OCHOBHOW JIMHUU JTOJKHA ObITh B mipenenax 0,6...1,5 M.
Omna BbIOMpAETCS B 3aBUCUMOCTH OT BEITUYUHBI U CJIOKHOCTH M300paKeHUs, a TAK¥KE OT
pa3MepoB uepTexka. ToNIUHA TUHUN OJTHOTO TUIIA JOJHKHA OBITh OJJMHAKOBA JIJIST BCEX
M300paKCHUN HA JAHHOM YepPTEKe, BHIUCPUNBACMBIX B OJJTMHAKOBOM MacIiTaoe.
OcCHOBHBIC JJaHHBIC O JTMHUSAX MPUBEICHBI B Ta0JI.2.

TabGauma 2

HaunmenoBanue Hauepranue u Tommuuna OcHOBHOE Ha3HAYCHUE
JIMHUM 10 OTHOIIECHMIO

K TOJIIIMHE OCHOBHOM JTUHUU

CruontHas JInHUSA BUIMMOrO KOHTYpa

TOJICTasi OCHOBHAs S=06..15

Jluaum pazmepHsbIe U
BBEIHOCHBIC

JIuHUM TPUXOBKHU
JIMHUM-BBIHOCKH

CrutorrHas ToOHKas

Ot S/3 pno S/2

/—\f Jluauu oOpbIBa
Cruromrsas JIuHUM pa3rpaHuyYCHUS

BOJIHHUCTAasA OT1S/3 0o S/2 BHUOa U pa3pe3a

) 8 JInHum HEBUANMOTO

[ITpuxoBas = - 2
KOHTYypa
Ot S/3 po S/2
5...28
[ITpuxnmyHKTUpHAS - - JIuaum oceBble U
LIEHTPOBBIE

Ot S/3 go S/2

Jlvauu 0003HAYECHUS

PazomkHyTas .
8..20 B pa3pe30B U CCUYCHUU
I I

Bonpocwt ona camonposepku:

1. Yro takoe 'OCT?

2. Kakue opmatsl ueprexkeid Bbl 3HaeTe?

3. Kak BBINOJIHAETCS OCHOBHASI HAAIUCH?

4. Kak npuMeHSIOT MaciliTad Ha yepTexe?



5. I'te ucnoyib3yr0T IMHUKA HEBUIUMOTO KOHTYpa?
6. KakoBa TonmuHa nuHuii cruda Ha pa3BépTkax?

Pabota BeimonHsieTcs Ha popmate A4.

IIpakTnyeckas padora Ne 1
BbiuepunBaHue OCHOBHBIX JMHHI, IPUMeEHsIEMbIX Ha YepPTeKax

HeoOxonumo mpoBecTH mMapajiebHble JIMHUM HAa OJUHAKOBOM  PACCTOSHUU
COOTBETCTBHHM C X TUMAMH. THUIBI IMHUI JOJKHBI cOOTBETCTBOBATH ' OCTYy.
O6pasenr paboThl Ha pUCYHKE 4.
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Yepréxubie mIpuQThHl U HAJITUCU HAa YepPTEKAaX.
[Iponucubie OyKBBI, CTpOUHBIE OYKBHI, apabckue mudpsl (Tum b), BEITIOIIHEHNE HAAMKICEH.
Yeprexnubie mpudThl, TPUMEHSIEMbIC I HAHECCHHWS BCEX HAAMHUCEW Ha YepTekax H
JIPYTHX TEXHUYECKUX MOKyMeHTax, yctaHoBieHsl o ['OCT 2.304-81.
Pasmep mpudra h onpenensercss BEICOTOM MPONMUCHBIX OYKB, MM.: 2,5; 3.5; 5; 7; 10; 14;
20; 28; 40. Hanbonee ynorpedurenbabie pa3mepsl mpudrta ot 3.5 1010.
YcTanaBIMBAKOTCS CleAyIONIMe TATHI mpudTa: A - 6€3 HAKJIOHA U C HAKIIOHOM, a TaKKe
tun b — 6e3 HakiioHa u ¢ HakIoHOM. Bee Haanmucu B rpadudecknx paboTax TaHHOTO Kypca
OyayT BeIONHATHCS mpudToMm b ¢ Hakmonom 75° (puc. 5).
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Puc. 5
IIpakTuyeckasi padora Ne 2
BbinosiHeHne Hagnuce cTaHAaApTHLIM IpudTomM «by».
Heo6xoanmo Ha popmare A3 BBIMOIHUTH MOCTpoeHHUE pudTa Ta b u HeGombImuX
HaAMKUCeH Mo 3aanuio npenoaasatens. OOpaser] paboThl HAa pUCYHKE 6.
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IpakTnueckoe 3ansaTue Ne 3.
Bbino/iHeHNe TUTYJBHOI0 JIUCTA AJIb0OOMA rpadpuueckux padoT o0yyarouerocs.

OO6pa3er BeIMOTHEHUS! paOOTHI MPUBEJIEH HA PUCYHKE 7.
Hannucs: [lenaprameHT oO6pazoBanus FIBaHOBCKOI 00s1acTi 001aCTHOE rOCY1apCTBEHHOE

OropKeTHOE TIpodeccuoHanbHOe 0Opa3oBaTesbHoe yupexkaenue «l1lyiickmii
TEXHOJIOTUUECKUH KOJIJISIK)» OPUEHTHPOBATH IO IIEHTPY U BBIIIOJIHATH 5 pa3MepoM
mpudrTa.

Hanamuce: nmpakTudeckune paboThl IO TUCIUTIUIMHE MH)KEHEPHAs rpaduka OpueHTHPOBATH

0 LIEHTPY U BBIIOJIHATH 14 pazmepom mpudra.
Hannuce: BIMOIHWI CTYAEHT .... [I[poBepun npenogaBarens ...... [Iys 2018-2019 yu. r.

OpPUEHTUPOBATH CIPaBa OT IIEHTPA U BHIMOJHATH 10 pazmepom mpudra.

Lenapmarerm oopasabarug Hbarobokod oonacmy
00/acmHoe 20cydapcmbenHoe OraxemHoe MpOYEeCCUoHIbHOE 00paobame/bHoe [9pexdeHue
«llllyicKud mexHono2uHecKuUL KoAneax»

[IPAKTHHECKHE PABOTH
110 GUCYUINAUHE UHXEHEDHOA Zpa@uKad

Brino/Hun cmiyderm

Puc 7



Tema01.1.2. I'eomeTpryeckue NOCTPOCHUS M NPUEMbI BbIYePYUBAHUSA KOHTYPOB

TeXHUYECKHUX JAeTalIel

Memoouueckue pekomenoayuu:

VY CBOUTH aIrOpUTM MOCTPOEHHUS MEPIIEHIUKYIISIPOB U JEIEHHSI OTPE3KOB U YIJIOB

IIPU MOMOIIM LHUPKYJs. OCBOUTH AEJI€HHE OKPY>KHOCTU Ha paBHbIe yacTH. HayunTtbcs

paboTaTh C AYroil U JTUHUEH B CONPSIKEHUH.

Cooepicanue memupi: IlocTpoeHrie OTPE3KOB U YIJIOB UX JIEJIEHUE HA PaBHBIC YaCTH.

Jenenue okpyxHocTel. IlocTpoenue conpsikeHus NpsMbIX U OKPYKHOCTEH.

Bonpocwt ona camonposepku

1. U300pa3ute, Kak NOCTPOUTH NMEPIEHAUKYIISIP U3 TOUKU HA MPSIMYIO JIMHUIO IPU

MOMOIIHU LUPKYJIS.

2. Haueptute, Kak TOUYHO pa3/ieUTh OTPE30K Ha YEThIPE YaCTH.

3. OTBeThTE HA BOMPOC, KAKUM 00pa30M MOKHO pa3JeiauTh OTPE30K Ha / 4YacTen

4. HazoBuTe, KaK MOKHO Pa3HBIMH CIIOCOOAMHM pa3ACIUTh OKPYKHOCTh Ha 5 4acTeil.
Jlenenue okpy>XHOCTH Ha 4 U 8 yacTeil:

JleneHne OKpy>KHOCTH Ha 5 4aCTEM:

10



AJIFOpI/ITM BBIITOJIHCHUA

1. Haiitu nieHTp conpsiKeHUs (POBECTH €IIIe JBE MPSMbIC TTapajlieIbHbIC TaHHBIM Ha
pPacCTOSTHUY paJryca CONPSHKCHNUS).

2. HaiiTi Touku conpspkeHus (OMyCTUTh MEPIICHAUKYJISP U3 IIEHTPA Ha TPSMEBIE).

3. TlpomecTtu nyry conpspKeHHS.

ComnpspkeHHE MPSAMOUN U OKPYKHOCTH:

11
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IIpakTuyeckoe 3ansitue Ne 4,
BbiuepurBaHue KOHTYPOB TEXHUYECKHX JeTajiel

BbInoIHUTE YyepTek KOHTYpa JIeTalu, IPUMEHsIS TIOJy4YeHHbIE 3HAHUS, YMEHUS.
BapuanT 3aanus Ha pucyHke 8.

Puc. 8.

13



Tema 01.1.3. IIpoenupoBaHne reoMeTpUYECKUX TeJ ¢ AHAJTU30M MX 3JIeMEHTOB
Memoouueckue pekomeHoauuu:

IIpu n3y4eHnn 3TOM TEMBI HYKHO YSCHUTB, YTO IPU BBIITOJIHEHNN TEXHHYECKUX

yepTexed NPUMEHSIOT pa3InvyHble TPOECKIIMOHHbIE U300PAKEHNUs, IJIaBHBIM 00pa3omM
MPSAMOYTOJIbHBIE MPOEKIMU IIPEAMETA U €TO JONOJHUTENbHBIE BUbI. Besdkas TeXHuueckas
JIeTallb UM COOPYKEHHUE MPENCTABIIET COOOM KOMILIEKC T€OMETPUUYECKHUX

ten. CienoBaTenbHO, IPU COCTABICHUN YePTEKa U YTEHUH €r0 HEOOX0UMO YMETh
HAXOJUTh 3TH COCTABISAIOIINE T€OMETPUUECKHE (POPMBI, a TAK)KE CTPOUTH pa3pesbl,
CedeHusl, IMHUMU nepexoaa. HemocraTtouHas HarIsiAHOCTh U300payKeHuUs MpeAMETa B
NPSIMOYTOJIbHBIX TPOEKIHUSAX BOCIOJHSAETCS AKCOHOMETPUYECKUMH HW300pAKEHUSIMU U
TEXHUYECKUM PUCYHKOM.

Cooepirrcanue memol

[Ipunun  oOpa3zoBaHust nOpoeknuil. MeToasl W BUABI  NPOCHUPOBAHUS — THIIBI
npoeurpoBaHus. TUIBI IPOEKINKA U UX CBOKWCTBA. KOMIUIEKCHBIN 4epTEKX.
[IpoenmpoBanue Touku. PacnonoxkeHre NpoeKIMii TOUKK Ha KOMIUIEKCHBIX YEepPTEKaX.
[lonsiTHE O KOOpAMHATAX TOUKHU.

[IpsitMmoyroJibHBIE TPOEKIIMK BKIIOYAIOT B €05 LIEHTPAIbHOE U MapajlieIbHOe
IpoeLUpOBaHUe, MEPCIEKTUBY, aKCOHOMETPUUECKUE M300pakeHus, yepTexku. [lonarus o
IUIOCKOCTSAX OOIEero M YacTHOTO TOJIOXKEHUs. B3anMHOe TMonoXKeHue TMpsSMbIX U
IIJIOCKOCTEM.

AKCOHOMETPUYECKME NpoeKLnmn

NPAMOYTOJ/ibHblE KOCOYTroOJibHbl€

ropuso

¢poHTa $poHTa
nsomet nbHo  HTalBH 7o o
,EI,MMETP nyeckKk 0 n3omet
nieckas P AUMETD  3ome ek
afd nyecka Tpuuec p
q as

KaA

IIpakTuyeckoe 3ausitue Ne S.
Brino/iHeHHEe KOMILUICKCHBIX YepTexeil 1 AKCOHOMETPHUYECKUX U300 paKeHUu
reoMeTPpHYECKHUX TeJI ¢ HAX0KACHHUEM NMPOeKIMHA TOYEK, MPUHALIEKALIUX
MOBEPXHOCTH TeJl
BapuanTsl 3a7aHni1 Ha pUCyHKe 9.
ITocTponTs IPOEKIMU TEOMETPUUECKOTO TEJIA €r0 aKCOHOMETpHIO. [10 KoopanHaTam
HAHECTU HA YEPTEXK MPOCKIINU TOYEK.
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Meronuueckue yka3zaHusi K BHITTOJHEHUIO PAOOTHI:

1. [Tepen BBINOTHEHHEM YepTEkKa HEOOXOIUMO U3YUUTh JIETAITb.

2. Paboty Haj 3a/laHMeM HayaTh C TUIAHUPOBKU MOJIA yepTexa. M300pakeHust netamu
PacIoIOKUTh C JIEBOM CTOPOHBI Ha (hopMaTe Tak, YTOObl OHU ObUTH OJAMHAKOBO YIAJICHBI
IpYT OT Ipyra U OT BHYTPEHHEW paMKHU BBEPXY, BHHU3Y U ciieBa. Pacuer mpomMexyTKoB
PEKOMEHAYETCSI HAUMHATh 110 BEPTUKAIIH.

3. IlepeuepTuth M300paxkeHus (rIaBHBINA BUI B BU CBEpXY) huUrypsl. s moctpoeHus
BHJIA CJIEBA BBECTU TPU OCH MPSIMOYTOJIbHBIX KOOPJUHAT, COBMECTUB OCh Z C KpalHEN
MpaBoOM JTMHUEH IJIaBHOTO BUAA, @ ocH X, Y - ¢ ocHOBaHHMeM (urypsl. [IpoBectu muHum
CBSI3U U IIOCTPOUTH BUJI CIIEBA
. 4. Ha cBoGonHoO# yactu popmata (HaJl OCHOBHOM HAJIIMCHIO) BEIYEPTUTD
AKCOHOMETPUYECKYIO TMPOCKIUIO (M30METPUIO) AeTalu. 5. BBIMONMHUTE 0OBOAKY UepTexa.
Hanectn pasmepsr.

6. B nanHoii paboTe UCMoOIb30BaTh JIMHUN HEBUANMOTO KOHTYPa, COXPAHUTh BCE JTMHUHU
IIOCTPOECHHS.

Bonpocwt ona camonposepku:

1. HazoBuTe, Kakue NpOEKUUH Ha3bIBAIOT AaKCOHOMETPUUECKUMH.

2. [lokaxxute, 4eM OTINYAETCS U30METPUUECKAS OT JUMETPUUECKAS ITPOEKIIUU.

3. HazoBuTe, kakass akCOHOMETpPHUYECKasi IPOCKITUS CTPOUTCS 0€3 NCKaKCHHIMA

Tema 01.1.4. IlpoenupoBanue reoMeTpUYECKHX TeJl CeKyUIeH IIOCKOCTHIO
Memoouueckue pekomenoayuu:
Hayuutbcs 00pa3Ho, NpeACTaBIsATh MPEIAMET CEUCHUS. Y CBOUTh OCHOBHBIE ITPUEMBI U

15



MpaBUJIa CEUYCHUSI.
Cooeporcanue memoi: 1lonatue o ceuennn. CedyeHne Tei MpoeUpPyOIUMU
miockoctaMHu. [locTpoenne HaTypanbHON BeauuHuHbl GUrypsl ceuenus. [loctpoenue
Pa3BEPTOK MOBEPXHOCTEN YCEUEHHBIX TEN: IPU3MBbI, LIMJIUHAPA, IUPAMUIbL, KOHYCA.
N300parkeHne yCeUeHHBIX T€OMETPUUECKUX TEJ B aKCOHOMETPUUECKHUX
MPSIMOYTOJIbHBIX MPOCKIUAX.
IIpakTH4eckoe 3ansitue Ne 6.

Boino/iHeHHe KOMILUIEKCHOT0 YepTeska yCeYeHHOI0 MHOTOrPpaHHUKA.

ITo 3amanuto npenogaBaTess BbIIOJIHUTD CEYEHHE FEOMETPUUECKOT0 TeJla CEKYyIEen

IUIOCKOCTBIO. [10CTpONTh N30METPUUECKYIO MPOEKIMIO 3TOro Tena. Haiitu HaTypasbHYyIO
BEJUYMHY (PUTYpBI CEUECHHUS.

O6pasel mpakTUYECKONU pabOTHl HAXOAUTCS Ha pucyHke 10.
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IIpakTuyeckoe 3ausitue Ne 7.
BbinoJiHeHHe KOMIJIEKCHOTO YepTeKa pa3BepTKH MOBEPXHOCTH TeJia U
AKCOHOMeTpPHUYECKOe U300pakeHune TeJa.
[To 3aganuto mpemnoiaBaTess BHIOIHUTD CEUEHNE TEOMETPUIECKOTO Tella CeKyIIei
MJIOCKOCTBIO M €T0 Pa3BEPTKY.
[TocTpouTs N30METPUUECKYIO MPOEKIIHIO ITOTO TENa.
OO6pa3zer mpakTHYeCKo pabOThl HAXOAUTCS Ha pucyHke 11.
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Tema 01.1.5. B3anMHoe nepecevyeHne MOBEPXHOCTEN TeJl

Memoouueckue pexomenoayuu

OcCBOUTBH OCHOBHBIE CITOCOOBI TOCTPOCHUS TUHUHN NIEPECEUCHUS PA3TUYHBIX TUTIOB TEI.
Cooeprcanue mempi: Ilepeceuenue npsiMOi IMHUU € TOBEPXHOCTAMU Tesl. CIocoObI
HAXOXKJICHHS JIMHUI niepecedyeHus U nepexona. IlepeceyeHne MHOrorpaHHbIX
NOBEPXHOCTEN U NOBEPXHOCTEW BPAILICHUS.

Bonpocwt ona camonposepku:

1. Ha yem OCHOBaH NPHUHIUII [TOJTYYEHHS TOUEK JTUHUMN NTEPECEUEHNsI MHOTOIPAHHBIX
MOBEPXHOCTEM?

2. Ha yeM OCHOBaH NMPUHITUII MOJYYEHHS TOUECK JIUHUHN MTepeceueHus MOBEPXHOCTEH
BpalleHus ?

IIpakTuueckoe 3ansitue Ne 8.
BrinosiHeHNe KOMIITIEKCHOT0 YePTekKa U AKCOHOMETPUYEeCKOr0 H300paKeHus!
nepeceKaluuXcsi reOMeTPUYECKHUX TeJl MexKAy CO0Oii.
[To xkapTOYKaM B COOTBETCTBUHU C BAPUAHTOM BBIMOJTHUTH KOMIUIEKCHBIN YEPTEX U
aKCOHOMETPUUYECKOE N300PAKEHUE MEPECEKAIOIINXCSI T€OMETPUUECKHUX TET MEXKTY COOOiA.
OO6pa3er; paboThl Ha pucyHKe 12.

17
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Puc. 12

Tema 01.2.1. U300paxkenusi, BUabl, pa3pe3bl, CeUeHUs

Memoouueckue pexomenoayuu:.

B xone n3yueHust JaHHOM TeMbl HEOOXOIUMO MTOHUMATh, YTO YEPTEKH U3ACIIUN
JOJIKHBI COIEPKATh MCUEPIIBIBAIOIINE CBEJIEHUS HE TOJIBKO O BHEIIHEH ¢opMme U
BHYTPEHHEM YCTPOWCTBE, HO TAK)KE O pa3Mepax, COEAUHEHUAX JeTaje, 0 MaTepuanax
U KauecTBe 00pabOTKU IMMOBEPXHOCTH.

Cooeprncanue mempr: 1lpu n300pakeHnn 1eTajeii HAa MAIIMHOCTPOUTEIBHBIX YEPTEkKAX
OPUMEHSIOT BUJIBI, Pa3pe3bl U CEUEHHUS], @ B OTJICIbHBIX CIIy4asiX UCIOIb3YIOT
akcoHoMeTpuio. KonmnyecTBo BUAOB, pa3pe30B U CEUEHUH JOHKHO OBITh HAUMEHBIIINM,
HO 00ecreunBaTh MOJHOE MPEJCTABICHUE O JETAIH MPU YCTAHOBICHHBIX CTaHAAPTAMU
YCIIOBHBIX 0003HAUYCHHSIX U YIPOIICHUSX.

Bunael u ux npumenenue. Paspesbl u ceueHusl.

Bun — oproronanbHasi mpoeKkius 0OpameHHoN K HaOII0AaTeNt0 BUIUMON YacTH
IIOBEPXHOCTH IIPEAMETA, PACIIOIOKEHHOIO MEXK1y HUM M ILUIOCKOCThIO yepTexa. Ha Bumax
YepTeka BCE BUJIUMbIE SJIEMEHTHI ITPEAMETa H300paKkatoTCs CIIOIIHBIMU OCHOBHBIMU
JUHUSMU. 32 OCHOBHBIE ITOCKOCTH MPOEKIIMI MPUHUMAIOTCS IIECTh TPaHel Kyoa.
Pacniosio’)xenrne OCHOBHBIX BUOB Ha YEPTEKE MOKA3AHO HA PUCYHKE 3.

18
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Puc.13
IIpakTuyeckoe 3ansitue Ne 9.

IMocTpoenne TpeThero BUAa Mo ABYM 3aJaHHBIM BH/IaM € BbINOJHEHHEM
HeO00XO0IUMBbIX Pa3pe30B U AKCOHOMETPHYECKOH MPOEKIIHH ¢ BHIPE30M Iepeaneii
YeTBEPTH JAeTATH

[TocTpouTs TpeTuii BU 1O ABYM 3aJaHHBIM BHIaM. BBINOTHUTH HEOOXOUMBIE pa3pe3sl U
AKCOHOMETPUUYECKYIO MPOEKIIUIO C BRIPE30OM IMEepPEHEN YeTBEPTH JACTAIH.

Hanectu pasmepsi.

OO6pa3zer; pabOTHl HAXOJUTCS HA PUCYHKE 14.
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Ceuenue — 310 H300paxkeHue (GUrypbl, MONyYarolieecss MPU MBICIEHHOM pacCeYeHUU
npeIMeTa OJHOM WJIM HECKOJIBKUMU IJIOCKOCTAMHU. Ha cedeHun mokasbIBalOT TOJBKO TO,
YTO TMOJY4YaeTCsi HEMOCPEACTBEHHO B cekyuled rmiockoctu (puc. 2.12). Ceuenus
pasnensioTcs Ha BhIHECEHHbIE (puc. 15, a, B) u HanoxeHHble (puc. 15,0). BoinecenHbie
CEUEHMs U300paXkaroTca Ha CBOOOTHOM MecTe yeprexa (puc. 15, a) uiu B pa3pbIBe MEXIY
4acTSAMHU OJHOTO W TOTO e Buaa (puc. 15, B).

KoHTyp BBIHECEHHOTO CeueHUs N300paXKaroT CIUIOIIHBIMU OCHOBHBIMU JIMHUSAMH (puc. 15,
a, B), @ KOHTYp HaJI0O’)KEHHOT'O CEYEHHUS! — CIUIOIIHBIMU TOHKUMH JUHUsAMHU (puc. 15, 0),
MpUYeM KOHTYP U300paKeHUsI B MECTE PACTIONOKEHHOTO CEYCHHS HE TPEPHIBAIOT.
O0603Ha4alOT ¥ HAIMKUCHIBAIOT CEUCHUS TaK JKe, KaK U pa3pe3bl. TOIbKO IS
HECUMMETPUYHBIX CEYCHUM, PACIIOIOKECHHBIX B Pa3pblBe WIM HAIOKEHHBIX (puc. 15, 0, B)
JUHUIO CEYCHUS MTPOBOAAT CO CTpeJIKaMu, a OyKBaMH He 0003HAYArOT.

He 0003HauatoT ceueHus: HalOKEHHbIE U BEIHECEHHBIC, €CITH OHU UMEIOT OCh CHMMETPUU

a) A-A

-

L

;4_1
]
6) - -

_4—‘1
-
Puc. 15. —

P33p630M Ha3bIBACTCs H306pa>1<eHHe npeameTra, MbICIICHHO PaCCCUYCHHOIO OI[HOI71 1500051
HCCKOJIbBKUMH CCKYIIHMMM ITINIOCKOCTAMM. Ta yacTth npeamMeTa , KoOTopasa HaxXOAUTCA MCKIY

20
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IJ1a30M HaOMoaTeNs U CeKyIleW IIOCKOCThIO, YCIOBHO cuMTaeTcsi ynaieHHoi. Ha
paspese MOKa3bIBaETCs TO, YTO HAXOJUTCS B CEKYILEHN IIOCKOCTH U 34 HEM.

B 3aBuUCMMOCTH OT TOJIOXKEHHUSA CEKYIIEW IJIOCKOCTA OTHOCHUTEIBHO TOPU30HTAJIBHOMN
IUIOCKOCTH Pa3JIMYarOTCs pa3pessl:

['opuszonTanmbHble — CceKyllas IUIOCKOCTh IMapajuiejbHa TOPU30HTAJIBHOM IUIOCKOCTH
NPOEKLUH, BEPTUKAIBHBIE — CEKyIllasd IUIOCKOCTh MNEPIEHAMKYISAPHA TOPU30HTAIBHOM
IUIOCKOCTH ITPOEKIHHU.

Pa3pe3 HazbiBaeTCs GPOHTANIBHBIM, €CIU CEKyIasi MIOCKOCTh MapajuiesibHa (PpoHTaIbHON
IJIOCKOCTH TPOEKIMU, U TPOPUIBHBIM, €CJIH CeKyllas IUIOCKOCTh IMapajulesibHa
MPOPUIBLHOMN TIIOCKOCTH MPOCKIIUH.

[IpocThie pa3pe3sl H300pakeHbl HA PUCYHKE 16.

Ecnu pa3pes BBINOJHEH Ha MECTE KaKOTO-TUOO OCHOBHOT'O BH[A, TO JOIMYCKAETCSl COEIU-
HHUTb YaCTh BUJIA U YaCTh pa3pesa.

Ha puc.17 coenuHeHa 4dacTh IJIaBHOTO BHAA M 4YacTh ()POHTAIIBLHOrO paszpe3a . Paszpes
BBITIOJIHSIFOT HA MPAaBOU WJIM HIXKHEH TOJIOBUHE M300paXKEHUS.

Ha puc.18 coenunena mojoBUHA BHJIa | TOJOBUHA pa3pesa . Mexay ABYX MOJIOBUHOK
NPOXOAUT IITPUXITYHKTUPHAS JIMHUA. [[0JIOBUHKY BHJIa TIPU 3TOM PACITIOJIATratOT CIIpaBa OT
pas3pesa Wik HaJl HUM.

Puc. 17 Puc. 18

21



Puc. 16

Ecam Ha ocn CUMMCTPHUHU PACIIOJIOKCHA JIMHUA BUAUMOTI'O UJIKN HCBUIUMOT'O KOHTYpA, TO
BUIUMOCTD €€ COXPAHAIOT, IMIPOBOAA BOJITHUCTYIO JIMHHUIO JICBEC U IMPAaBCC OCH CUMMCTPUN

(puc. 19).
| i

Puc. 19
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B 3aBHCHUMOCTH OT UKcIia CEKYIIMX ITOCKOCTEH pa3pe3bl pa3aesiioTcsl Ha IPOCThIE — IpU
OJIHOU CEKYIIEeH MIOCKOCTH U CIIOXKHBIE — TPU HECKOJIBKUX CEKYIIUX MIOCKOCTSIX.

CrnoxHble pa3pe3sl OBIBAIOT CTYMEHYATHIE, €CITU CEKYITNe TUIOCKOCTH MapaliebHbI
(puc.20), u ToMaHbIe, €CIIM CEKYIIUE TUIOCKOCTH mepecekarorcs (puc.21).

_A
A-A A-A
A//\
L . 7 ml
r -J I
L = -
—A-—l Puc.20 Puc.21

[Ipu BBINIOIHEHUH CII0KHBIX Pa3pE30B CEKYIINE INIOCKOCTH YCIOBHO MOBOPAYMBAIOT (1151
JIOMaHbBIX Pa3pe30B) WIHM NEpEMEIIAIOT (71 CTYIIEHYAThIX pa3pe30B) 10 COBMEILECHUS B
OJIHY IIJIOCKOCTb .

[Tpu 0603HaUEHUH Pa3pe30B MOJOKEHUS CEKYIIEH MIOCKOCTH YKAa3bIBAIOT HA YEPTEKE
JIMHUEHN ceueHUs (Pa30OMKHYTOM JIMHUEH), IPU CI0KHOM pa3pe3e MITPUXHU MPOBOMST TAKKeE
y meperuOoB TUHUU cedeHUs. TOoNMIMHA MTPUXOB PA3OMKHYTOM JIMHUH COCTABISET OT 1
710 1,5 TONIIUHBI OCHOBHOM CIUTONIHOW JUHUY (Ta01.2), a AnuHa ITPUXoB — §...20 MM.
HadvanbHbI 1 KOHEUYHBIN IITPUXHU HE TOJKHBI IIEPECEKATh KOHTYP COOTBETCTBYIOIIETO
n3o00pakeHus. Ha aTux mrpuxax HAHOCST CTPEIKU HA PACCTOSHUU 2...3 MM OT BHEITHUX
KOHIIOB 1ITpuxa. CTpenky yKa3blBalOT HAIPABJICHUE B3TJIsA/1a HA pa3pe3. Y Hayana u
KOHIIa HAHOCST OJIHY | Ty K€ MPOMHICHYI0 OYKBY PYCCKOTO andaBuTa, a Haj
BBITTOJIHEHHBIM Pa3pe30M MUIIYT Ty K€ OYKBY JBaXK/bl Uepe3 TUPE.

He o6o3nauatotcs paspessl (TOpu30HTAIbHBIC, (DPOHTAIBHBIC, MPOIOIBHBIC), ECITH
CEeKyIlIas MJIOCKOCTh COBNAAAET C IUIOCKOCThI0O CHMMETPHUU MIPEAMETA B LIEJIOM, a
COOTBETCTBYIOIINI pa3pe3 pacloioKeH Ha OJJTHOM U TOM XK€ JIUCTE B HEMOCPEICTBEHHOMN
MPOSKIIMOHHOW CBS3M ¢ OCHOBHBIMH H300pakeHusIMU (puc. 22).
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Puc.22

Pa3pes, ciyxamuit 1u1st BeISIBICHUS (GOPMBI IPEIMETA JTUIIb B OTAEIBHOM OIPaHUYEHHOM
MecTe, Ha3bIBalOT MeCTHBIM. Ha puc. 23 moka3aHbl MECTHBIE pa3pe3bl Baja MO
IIMOHOYHOMY Ma3y U LIEHTPOBOMY OTBEPCTHUIO € pe3b00il. MecTHBIN pa3pe3 OTaensieTcs OT
BU/JIA CIUIOITHOW BOJHUCTOW JTMHUEH, TUHUS HE JOJKHA COBMAIATh C KAKUMU-THOO
JIPYTUMH JIMHUAMH U300paKeHUs.

\\ N

~

AT

Puc. 23

Yactp npeameTa, KOTOpas MOMaiaeT B CEKYIyI0 IUIOCKOCTh, TOKPBIBACTCS Ha YepTekKax
JUHUSAMH ITPUXOBKU. OHU HAHOCATCS IO/ YIJIOM 45° K JIMHUSAM paMKH 4epTexKa
tommuHon ot S/2 no S/3.

Paccrosinue Mexay napaisiebHbIMUA TUHUSAMHE IITPUXOBKH (YACTOTA) JOJKHO OBITH OT 1
10 10 MM B 3aBUCHUMOCTH OT IJIOMIAIX IITPUXOBKU. OOBIYHO IITPUXOBBIE JIMHUUA HAHOCST
Ha pacCTOSIHUHU 3...5 MM.

Bonpocwt ona camonposepku:

1. TlosicHuTe, B KaKOM ciy4dae MPUMEHSIOT BBIHOCHOM 3JIEMEHT

2. VKaxuTe Korja Ha n300paKeHUH JIETAIA YKIOH WM KOHYCHOCTh OTYETIIMBO HE
BBISIBIISIETCS, TO, CKOJIBKO JJMHUM MPOBOJAT U TJ€

3. YKkaxure, e NPUMEHSIOT BBIHECEHHOE CEUCHUE

4. IlosicHUTE, YEM OTIMYAKOTCS Pa3pPeE3bl U CEUEHUS

5. YkaxuTe, KOT/1a IPUMEHSIOT ¥ KaK 0003HAYAIOT JOTOJTHUTEIBHBIN BHI.

24



IIpakTuyeckoe 3ansatue Ne 10.

BrinosiHeHune yeprTexei aerasnei, coaepKammx Heo0XoAuMbIe CI0KHbIE
paspesbl.

BbINOJIHUTE  YepTeKU JeTalei, CcoAepXkalluX CJIOXKHbIE pa3pe3bl (JOMaHHBIA U
CTyINeHYaThli). Pasmepsl mpocTaBUTH.

O6pasenr paboThl Ha pUCYHKE 24.
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Tema 01.2.2. Pe3n0a, pe3b00Bble CoOeIMHEHUA U ICKHU3BI JIeTaJIei

Memoouueckue pekomenoayuu:

B xozae n3ydyenus 1aHHONW TeMbl HEOOXOIMMO YCBOUTH OCHOBHBIE TTapaMeTPhl pe3b00BHIX
W3JICJIMA B pe3bOBbI, TAKXKE YCIIOBHBIC 0003HAUCHHS M M300paKCHUS Ha YepTeKax.
Cooeprcanue memwr: OCHOBHBIE CBeJleHUs 0 pe3bOe. Knaccudukanms pe3nobl.
N3o0paxenne pe3nObl B pe3b00BBIX coequHCHMN. COSTMHEHMS C TIOMOIIIBIO 00JITa,
IIITAIGKY ¥ BUHTA.

COGI[I/IHGHI/ISI HeTaHeﬁ MalllkH 1 MCXdHU3MOB MOI'yT OBITH Pa3bCMHBIMHU U HCPA3BbCMHBIMU.

HepaB’BCMHBIe COCAMHCHHUS BBIIMOJHAKOTCA IIPH IIOMOIIN CBAPKH, 3aKJICIIOK, HaﬁKH,
CKIICHMBAaHHUA U T.I. B Takmux COCAMHCHUAX HCJIB3A PAa3bCAWMHNUTL ACTAIN oe3 paspymIcHuA
OI[HOﬁ M3 HUX WIH CBA3YIOHICTO 3JICMCHTA.
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Bce pe3p0oBble cOeTMHEHUS, @ TAKKE COCAUHEHUs IINOHOYHbIE, [IUINLEBbIE, IITU(TOBBIE
ABJIAIOTCS PA3bEMHBIMU coeUHEHUSIMUA. OHM MOTYT OBITH pa300paHbl U BHOBb COOpaHbI
0e3 pa3pylIeHUs WIH OBPEXKACHUS JeTaleH.

Pe3n0oBbIE COEMMHEHUS MIMPOKO HCIOJIB3YIOTCS B MEXaHM3MaxX MalluH M alapaTtoB
TeKCTWJIBHOM M JIETKOM  TOPOMBIIUIEHHOCTH, B  CHUCTeMax  TpyOOINpoOBOIOB
TEXHOJOTMYECKOTO HA3HAUYECHUS U T.[I.

Pe3pba ciy:xut nubo A1 COeNMHEHUs AeTajneil, 1Mbo A MpeoOpa3oBaHus JBUKECHUN B
Pa3IUYHBIX BUHTOBBIX MEXaHU3MaX.

Pe3bObl, ucCnosib3yemble ISl COEIMHEHHUs JieTajleil, Ha3bpIBaloT KpenekHbiMU. K HuM
OTHOCSITCS METpUYECKasi, TpyOHasi, JIOMMOBa.

P63I>6BI, HUCIIOJIB3YCMBIC JISI B3AUMHOTO IMCPCMCIICHUA ﬂeTaHeﬁ, Ha3bIBAIOT XOJOBBIMH. K
XOOOBBIM OTHOCATCA TpallCuCuaajibHadA, YIIOPpHas, MPAMOYTOJIbHAA peBB6BI.

OCHOBHBIM 2JIEMEHTOM BCEX PEe3b0OBBIX COCIMHEHUH SBIISETCS pe3bOa (Tabi.1).

TepMHUHBI U OTIpe/ICJICHUSI OCHOBHBIXITOHATHI BOOJACTH IMUIMHAPUICCKON U KOHUYCCKOH
pe3n0 ycranosaeHsl [OCT 11708-92 (CT COB 2631-80).

Tabmumna 1
Tun pe3n0Obl [Tpumep o603HaUECHMS [Tpoduib pe3bOsbI
MeTtpuueckas 60°
M24
(TOCT 9150-81) 7. / 7
TpyOHnas uunuHapUUecKas
(F'OCT 6357-81) Gla-A
TpanenennanpHas
(TOCT 24738-81), Tr20x8
'OCT 24739-81)
YnopHas S12 x 2

(TOCT 10177-82)

Pe3nba mpencraBisieT coOOM OJMH MM HECKOJIHLKO PAaBHOMEPHO PACTIONOKCHHBIX
BBICTYIIOB TIOCTOSIHHOTO CE€YeHHs, 0Opa30BaHHBIX Ha OOKOBOH IOBEPXHOCTH IPSMOTO
KpYroBOro IwivHApa (MMJIMHAPHYECKas pe3pda) WM MPSMOro KPYyroBOro KOHYyca
(koHHMYECKas pe3roa).

Pe3nba, oOpa3oBaHHass OJHUM BBICTYIIOM, HAa3bIBACTCS OJHO3aXOMHOU (pucC.25,
a). Pe3p0a, oOpazoBanHast AByMsl Wi O0Jiee BBICTYIIAMH C PABHOMEPHO PACTIOI0KEHHBIMU
3aX0JlaMH, Ha3bIBA€TCSI MHOT03aX0IHOM (puc. 25, 0).
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KaHabka

Puc. 25

B 3aBHCHMOCTH OT YCJIOBHI W XapakTepa MPOW3BOJCTBA BBINOJIHECHHUE DPE3BOBI MOMKET
OCYIIECTBIIATHCS Pa3jIMYHBIMH CIOCOOAMH W HMHCTpyMEHTaMu. JIisi W3roTOBJICHHUS
OOJBIIMHCTBA CTAHIAPTHBIX pe3b0 HamOoliee MIMPOKO TMPUMEHSETCS Hape3aHWe pPe3bOb
IUTAIIKAaMH ¥ METUYUKAMH.

[Inamku (puc. 26, a) npuMeHSIOTCS Ui HAape3aHHs Hapy>KHOU pe3bObl (puc. 26, B) Ha
3apaHee MOATOTOBICHHON 3aroToBKe netanu (puc. 26, 6), AuamMeTp KOTOpOi onpeaesnsercs
JIUaMETPOM U IIaroM Hape3aeMoi pe3bObl.

Metuuk (puc. 27, a) mpuMeHsieTcs JUIsl Hape3aHusi BHYTpPEHHEH pe3pObl B 3apaHee
IpOCBEpJICHHOM OTBepcTuu (puc. 27, 0, B), AMAMETP KOTOPOTO TaKKe BBHIOMpAETCS B
3aBUCUMOCTH OT IlIara U AuameTpa Hape3aeMou pe3bObl.

[Ipu wape3anuu pe3bOBI 0Opa3zyeTcs yd4acTOK HEMOJHOTO Mpoduis B 30HE IMepexoja
Pe3bOBI K TIIAJIKON YacTH JeTaJId, Ha3bIBaeMblli cOeroM pe3nOsbl. [Ipu 3TOM IiuHOMN pe3hObl
Ha3bIBAIOT JJIMHY yYacTKa JeTaJId, Ha KOTOpOM oOpa3oBaHa pe3b0a, BKIro4as cOer pe3pObl
u dacky (puc. 28, a). Ecim pe3pOy BBINOJHAIOT A0 HEKOTOPOW IMOBEPXHOCTH, HE
MO3BOJIAIONIEH TIepeMeniaTh pe3bOoHape3aromuii MHCTPYMEHT 10 yropa K HeW, To
oOpa3zyeTcst He1oBO pe3bObl. COer u HeOBOI OTPEACIAIOT Helope3 pe3ronl (puc. 28, 0,

B).
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Ecnu tpeOyetcs BhINOTHUTH pe3b0y mosiHoro npoduiist (0e3 coera), To sl BHIBOJA
PE3B0OHAPE3AOIIET0 UHCTPYMEHTA JIeaeTcsl KoJblieBasi mpoTtouka (puc. 29 a, 6). Pasmepsr
nporouek cranaaptuzoBanbsl. [OCT 10549-80 (CT C3OB 214-74) onpenensier pa3Mepsl
MPOTOYEK JJI1 METPUYECKUX pe3bd [2, Tabma. 3.1].
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Puc. 29

Pe3nba ObiBaeT mpaBasi u jeBas. Y MpaBoil pe3bObl BBHICTYI MPH BPALICHUU 0 YaCOBOM
CTpEeTKE yHnamsieTcsi BJOJIb OCU OT Habmoaaresns. Y JeBOi pe3bObl BHICTYN MPHU BPAIICHUN
IIPOTUB YaCOBOM CTPEJIKU yJIaJsieTCsl BIOJIb OCU OT HAOII0JaTeNs.

K ocHOBHBIM mapaMeTpam pe3b0 OTHOCSTCS:

- HApYXHBIA auamerp OUUIMHAPHYECKOW pe3bObl — JUaMETpP BOOOPAKACMOIrO
KPYTOBOTO LUJUHIpPA, OMUCAHHOTO BOKPYT BEPINIWH HAPYKHOW WJIM BIAJUH BHYTPEHHEH
pe3bObL. DTOT nuaMeTp Il OONBIIMHCTBA Pe3b0 MPUHUMAIOT 32 HOMUHAIBHBIA THAMETP
Pe3bOBI, NCIIOIB3YEeMBIH MPH €€ 0003HAYCHUH,

- BHYTpEHHUU amameTp OiIWIMHAPUICCKOW pe3bObl — IHaMETp BOOOPaKaeMoro
KPYTrOBOTO LWJIWHAPA, BIHCAHHOTO BO BIMAIWHBI HAPY)KHOW WMJIM BEPIIMHBI BHYTPECHHEH
PE3BOHI;

- mar pe3pObl P — paccrosiHue MEXIy COCETHUMH OJHOMMEHHBIMH OOKOBBIMU
CTOpOoHaMH MPouUIs Pe3b0bl, U3MEPEHHOE B HAIIPABJICHUH, MAPAIIIEITHHOM €€ OCH,

- XOIl pe3b0bl Pp— BemudymHAa OTHOCUTENBHOTO OCEBOTO TMEpPEMEMICHHS ACTald C
pe3b00ii 32 0IMH MOTHBIA 000pOT. )1 07THO3aX0HOM pe3bObl X0/ PaBeH IIary.

Pe3nba Ha3pIBaeTCs cTaHmapTHOW, ecau e€ Tpoduib W pasMepbl COOTBETCTBYIOT
CTaHIapTy.

Ha yeptexax pe3pOy uzobpaxkatror ycinoBHo B cootBeTcTBUU ¢ ['OCT 2.311-68 (CT C2B
284-76). YcnoBHOE N300paKeHNE OJIMHAKOBO JIJIST BCEX Pe3bO0.
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Hapyxnast pe3nba (Ha cTepkHe) HM300pa)kaeTcs CIUIONMIHBIMH OCHOBHBIMHU JIMHUSIMH IO
Hapy>XHOMY JuaMeTpy du CIUIONTHBIMH TOHKUMU JIMHUSMH 110 BHYTPEHHEMY quameTpy di.
[Ipu n300pa’keHUH Ha IJIOCKOCTH, NapaJJIEbHON OCU pe3bObl, 3Ta TOHKAS JTUHUS JOJKHA
nepecekaTh TpaHully (acku Ha KOHIIE CTEpPKHS U JIOXOJUTH JI0 CIUIOIIHOW JIMHUH,
orpanuuuBatouien pe3noy (puc. 30, a, 6).

[Ipu n300pa’keHUM Ha MIIOCKOCTH, MEPHEHIUKYISIPHON K OCH Pe3bObl, TOHHYIO JIMHUIO
OKPY>KHOCTH BHYTPEHHETO JuameTpa pe3b0bl 01 MPOBOAST B BHJIE AYTH, IPUMEPHO PABHOM
3/4 sToil OKpyXHOCTHU. Pa3phiB OKpY>KHOCTH JOMycKaeTcsl B JIIOOOM MmecTe. PaccrosiHue
MEX1Y CIUIOIIHBIMUA OCHOBHOW M TOHKOM JIMHUAMHU NPUHUMAIOT paBHBIM HE MeHee 0,8 MM
1 He Oosiee 1mara pe3bOsbl.

BuyTtpenHioro pe3n0y (B OTBEpCTHM) B pa3pe3ax H3ACIHN MOKa3bIBAIOT CIUIONIHBIMU
OCHOBHBIMHU JIMHUSIMU 10 BHYTPEHHEMY JIUAMETPy PE3bObl U CIUIOMIHBIMU TOHKHUMU
JUHUSMU TI0 HApYy>KHOMY auametpy (puc. 30, B, T).
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>

B) Puc. 30 r)

B n300pakeHusX Ha TIOCKOCTH, MEPICHIUKYISIPHOU K OCH Pe3bObl, CIUIONIHYI0 TOHKYIO
JUHUIO TIPOBOJST B BUJIE TyTH, IPUOIU3UTENHHO PABHON 3/4 OKPYKHOCTH M Pa30OMKHYTOM
B JIIOOOM MecCTe.

[Ipu w300pakeHNU pe3bOBl KAK HAPYXKHOW, TaK M BHYTPEHHEW Ha IIOCKOCTH,
MEPIEHANKYIIPHON K OCH, (acKy HE MOKa3bIBAIOT.

JluHWIO, OMPENEeNSIONIyI0 TPAaHUIy Pe3bObl, MPOBOMAT 0 JUHUU HAPYKHOTO THAMETpa
pe3bObl. ['panuily pe3nObl H300pakarOT CIJIONIHOW OCHOBHOM JIMHUEH, €CITM OHAa BHUIUMA,
ar00 IMTPUXOBOW JIMHHUEH, ecJii oHa HeBHauMa (puc. 30).
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LITpuxoBKYy B pa3pe3ax U CEUCHUSX MPOBOIAT 10 CIUIONIHOM OCHOBHOM JIMHUH, T.€. 1O

JUHUHA HapY>XHOTO TUaMeTpa pe3pObl Ha CTEp)KHE W 10 JUHUHM BHYTPEHHETO IuameTpa
pe3b0bl B OTBEPCTHUH.

[Ipu wn300pakeHHH pe3bObl B HECKBO3HOM (TJIyXOM) OTBEPCTHM IOKa3bIBAIOT TOJIBKO
JuMHY €€ noaHoro npodwuns (puc. 30, r).

B pe3n00BBIX coeAMHEHUSAX, M300paKEHHBIX Ha paspese, pe3nda CTEPKHS 3aKphIBACT
pe3n0y oTBepctus (puc. 31, a, 0).

[Ipu u3o0paxeHuu pe3pObl ¢ HECTaHAAPTHBIM MPOoduIIeM 0053aTETBHO YKa3bIBAIOT €€
npouIib U pa3Mepshl.
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YcioBHOE M300pakeHHE BCEX pe3b0 Ha dYepTekax OJWHAKOBO. JTO objerdaer
BBIIIOJITHEHWE YepTeKed, HO HE JaeT IOJHOTO TpeAcTaBieHuss o pe3pde. [loaromy
n300pakeHre CTaHIIAPTHON pe3bObl Ha YePTEKE TOMOHICTCS YCIOBHBIM 0003HAUCHHEM,
KOTOpOE XapaKTepu3yeT pe3b0y 1Mo mpoduiiro, pasMepam, HaNpaBICHUIO BUTKOB H T...
YcnoBHbie 0003HaUEHUS PE3b0 YKA3BIBAIOT IO COOTBETCTBYIOIINM CTaHIAPTaM.

O6o3HaueHne Bcex pe3pd, KpoMe TPYOHOM M KOHMYECKHX, BCET/Ia OTHOCIT K Hapy>KHOMY
auaMeTpy pe3bObl. Ero MOXXHO HAHOCUTH IO JIFOOOMY W3 YKa3aHHBIX BapHaHTOB (pHLC.
32),rae 3HaKOM * OTMEUEHBI JoIycKaeMble MecTa HaHeceHus: ooo3Hauenuit ('OCT 2.311-

68).
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Puc. 32

O6o3HaueHne OJHO3aXOJHOM pe3bObl ¢ KpymHbIM Mmarom (puc. 30, a) cocTOUT wu3
OYKBEHHBIX W IU(MPOBBIX JTAaHHBIX, COJEPXAIIMX CBEJICHUS O THUIC ¥ HOMHHAIBHOM
nuametpe pe3bobl (M 20— MeTpudeckas pe3pda ¢ KPYIMHBIM IIAaroM, Hapy»KHBIH JHaMETp
d=20 mm)./]51st pe3b0bI ¢ MenkuM 1raroM (puc. 30, B) yka3siBaeTcs mar pe3sosl (M 8 x 1 —
MeTpuYeckas pe3pda ¢ MenkuM marom P = 1 MM, HapyxHbiii auamerp d= 8 mm). YV
MHOT'03aX0JIHBIX pe3b0 (puc. 30, r) obo3HawaeTcs XoJ, a mar ¢ OykBod P oTMeuaroT B
ckoOkax (M 20 x 3 (P1) — Tpex3axomHasMeTpuueckas pe3pda ¢ MeIKuM Imarom P =
I MM, HapyxHBIH auameTp pe3bobl d=20mMm; M 20 x 3 (P1)LH — Ta ke pe3n0a, HO JeBast).
O603Hauenue TpyoHo# (puc. 30, 0) U KOHUYECKOU pe3b0 [2, uepT.222] OCyIIeCTBIAETCS ¢
MOMOIIBI0 HAKJIIOHHOM JIMHUU-BBIHOCKU CO CTPENKOW U TOPU3OHTAIBHON MONKU. CTpesKy
U JIMHUIO-BBIHOCKY MPOBOJAT OT CIUIOLIHOM OCHOBHOU JHHHH. B ycrnoBHOe 0003HaueHue
TpyOHOU HWJIMHIPUYECKOW pe3b0bl BXomuTIaTUHCKas OykBa G, pasmep B mroiimax (1
moitMpasen 25,4 mm: 1" = 25,4MM), COOTBETCTBYIOIIUI TUAMETPY YCJIOBHOI'O MPOXOJa
TpyOsl Dy (T.e. BHyTpEHHEMY AMAMETPy TPyObl), U Kilacc TouHOCTH A unu B (Hampumep,
G1-A — pe3pba TpyOHas, ycnoBHbIA mpoxon DypaBen 25 mw, T.e. mpumepno 1", kiacc
TOYHOCTH CPEJIHETO JuaMeTpa pe3bonl — A).

N3 HecTanmapTHRIXPE3b0 HAMOOJIBIIIEE PACIPOCTPAHEHHNE UMEET PSAMOYTOIbHAs pe3boa ¢
KBaJIpaTHBIM TMpoduiieM. Takas pe3p0a HEe UMEET YCIOBHOTO 0003HAUCHHUSA, IMOATOMY MPHU
M300paKEHUN €€ KaK Ha CTepP)KHE, TaK M B OTBEPCTUU HEOOXOAMMO TMOKa3bIBaTh MPOGUIH
pe3bObl M HAHOCUTh HEOOXOMWMBIE HJisi €€ W3TOTOBICHUS pa3Mephl —HapYKHBIA U
BHYTPEHHUI THaMETPhI pe3b0bl, BEIMYMHY IIara ¥ MUPHHY BIaauHbI (puc. 33).
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Puc. 33

Bonpocwt ona camonposepku:
1. Tlo kakum mpu3HAKaM KJIACCUPUIIUPYIOTCS PE3bOBI.
2. YcnoBHble 0003HaYEHUS PE3bOBI
3. OcHOBHBIEC TapaMeTPhI PE3bOBI
4. YrpoieHHOe N300pakeHne pe3b0OBBIX COSTMHEHHM.
IIpakTuueckoe 3ansitue Ne 11.
BbinosiHeHne 3CKM3a eTANN ¢ pe3b00ii U ceYeHueM.

DcKu3 BBIMIONHAETCA Ha (popMaTe B KIETKY OT PyKH C HaHeceHueM pazmepoB. OOpaszerls
paboTHI HAa pUCYHKE 34.
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IpakTuyeckoe 3ansitue Ne 12,
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BoinosiHeHue 3¢KHU3a IeTAIH ¢ MPUMEeHeHHeM He00X0UMbIX Pa3pe30B U CeYeHH u
MOCTPOUTH AKCOHOMETPHUYECKYIO MPOEKIHIO T€TAJHN ¢ BLIPE30M NepeaHeii YeTBePTH.
O6pa3zen paboThl Ha pUCyHKE 35.
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IIpakTHyeckoe 3anaTue Ne 13.
BbinosiHenune pado4yero yepresxka no padouemMmy 3CKu3y AeTaau
[To scku3y npaktudeckoit pabotel Ne 11 BRIMOTHUTE pabouHii YepTeX IETaH.
OO6pa3er; paboThl HA pUCYHKE 36.
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Tema 01.2.3. CoopouHbIe YepTe:KU U UX 0(pOpMIICHHE

Memoouueckue pekomeHoauuu:

B xone n3yuyenust JaHHOM TeMbl HEOOXOIMMO YCBOUTh Ha3HAUEHHUE 3CKU3a U paboyero
yeprexa aetanu. [lopsaok u nocienoBaTenbHOCTh UX BBINOJHEHUA. B Xo1e n3ydenus
JAHHOM TeMbl HEOOXOJMMO YCBOUTH BHJIbI PA3bEMHBIX U HEPAZBEMHBIX COETMHEHU. B
XOJI€ U3YUYEHUS JAHHOU TEMbI HEOOXOAUMO YCBOUTH Ha3HAUYEHHE U COAEpPKaHUE YepTeka
oO11ero Buaa, COOPOYHOro YepTeka. B xoqe u3yueHus: JaHHON TeMbI HEOOXOAUMO
YCBOMUTbH 3Tallbl I€TAIUPOBAHUS COOPOYHOTO YepTEka €IUHULIBI

Cooeprncanue mempr: Dopma netanu U ee 3aeMeHTHL. [ paduyeckas u TEKCTOBas YacTh
yeprexa. Hanecenue pasmepoB Ha yepTexe JeTaneil 1 0003HaueHHH epoXoBaTOCTEN
noBepxHocTell. [llnoHouHble, 3yOuaThie (IILIULEBbIE) COeIMHEHU aeTaneil. Mx
Ha3HAYEHUE U yCcIOoBHbIE 0003HaueHUs. CBapHble cCOeMHEHUs. Y CIIOBHbIE 0003HaYEHUs
CBapHbIX MBOB. YepTexk 00111ero Bu1a, COOPOUHBIN YepTeK UX HA3HAUECHUE U COJIepKAHUE.
Pa3mepsl Ha cOOpouHbIX yepTexkax. [lopsaok BEIMOTHEHUS COOPOUYHOTO YEPTEKA.
Brinosinenue crnenu@ukanuu.

Coenunenue aeraneil B COOPOUHbIE €AMHUIIBI, @ 3aTEM B TOTOBOE M3/IEIHE BBIMOIHIETCS
o cOOpoyHbIM yepTekaM. COOPOYHBIM YepTeKOM HA3bIBAIOT KOHCTPYKTOPCKHIMA
JIOKYMEHT, COZiep Kaluii n300pakeHue cOOPOUHOIN eIMHUIIBI U APYTHE JIAHHBIE,
HEoOX0IMMBIE 1JIs1 ee COOpKH (M3roTOBIIEHUS ) U KOHTPOJs. CocTaBieHre cOOpOYHBIX
yepTrexel J0HKHO ObITh yBsa3aHo ¢ TpeboBanusimu ['OCT 2.109-73%*,

COopouHBIN YepTEX TOHKEH COACPKATh N300pakeHUs (BUIbI) COOPOUHOM €TMHUIIBI,
JAIOIUe TPE/ICTaBIEHUE 0 KOHCTPYKIIMHU, PACTIONOKEHUH U B3aUMHOM CBSI3M COCTABHBIX
qacTel, COeMHAEMBIX M0 IAHHOMY YEPTEXY.

N3o0paxenust Ha cOOpouHBIX YepTekax BoimoaHsAroTcs o ['OCT 2.3052008.
N306paxkennst cOOPOYHOTO uepTeka JOKHBI PellaTh TPU 3a/1aud: a) MOKa3bIBaTh
B3aMMOCBSI3b COCTAaBHBIX YaCTEH M3/eNHsl, 3asBJICHHBIX B crienuuKkanuu; 0)
o0ecreynBaTh BO3MOXXHOCTh MPOCTAHOBKH HA YEPTEKE HEOOXOIUMBIX JIJIsi COOPOYHOTO
yeprexa pa3MepoB; B) 00ecneyrBaTh BOZMOKHOCTh MPOCTAHOBKA HOMEPOB MO3UIIUN BCEX
COCTaBHBIX YaCTEW MU3/IEIHs, 3asBJICHHBIX B ClielU(HUKAIIUN.

Homepa no3unuii COCTaBHBIX YacTel, BXOAAIMX B u3nenue. Kaxnas neranb, BXOAAIIAS B
u3JieNre, T0JDKHA UMETh CBOM HoMep. Has oCHOBHOM HAIIHMCHhIO MOTYT OBITh YKa3aHBI
TEXHUYECKHUE TPeOOBaHUS, YCIOBUSI.

OTaenbHOTO pacCMOTPEHHUs TPEOYIOT pa3Mepbl Ha COOPOUYHOM YEPTEXKE:

["aGapuTHbIC (ITHHA, MUPUHA W BBICOTA U3EITH).

[IpucoenquuuTenbHble — pa3Mephl AIEMEHTOB JeTanei, BXOAAIINX B TaHHBINA y3€Il U HE
3aJIeiCTBOBAHHBIX B JAaHHOU COOpKE.

YcTaHoBOUHBIE* — pa3Mephl, IO KOTOPBIM OCYLIECTBIISECTCS MPUBSI3KA TAHHOTO U3JIETHS K
OMOPHOM MOBEPXHOCTU JAPYTroro cOOPOYHOI0 COENUHEHUS WK K (PyHIaMEHTY MalIUHbI.
JeTanupoBaHueM Ha3bIBAIOT BHIMIOJIHEHUE PA00OUHX YEPTEXKEH AeTalie u3aeaus mno
cOOpouHOMY uepTexy. Pabouue uepTexu neraneil — 3T0 YepTEXH, COAEpIKaLIUe
M300paKEeHUS JIeTajeil 1 HeOOXOAMMBIC TAHHBIE JJIT U3TOTOBIICHUS U KOHTPOJIS.
[Ipuctynas K AeTAIMPOBAHUIO COOPOYHOTO YEPTEXKA HYKHO €r0 MPOUUTATh. BeIONHEHNE
YepTeXKEH IeTael MpoBOAUTCS 1o onepauusaM. [Ipouecc neranupoBanust npu 3ToM
COCTOUT M3 JBYX ATAmnoB: 1) MOATOTOBUTENBHBIN dTal — YsICHEHHE (DOPMBI IETaIH, BHIOOD
[JIABHOTO M300pa)XKeHUs, KOJIMYeCTBa U300paxeHnid, MaciiTadba yeprexa; 2) COOCTBEHHO
BBITIOJIHEHUE YepTexka ACTaNH.
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1-s onepanus. BeiOpaTh neransb, 1jis1 KOTOpOU OyAET COCTABISITRCS paboUyuil YepTeK,
onpeenuB Mo crnenudukanuu ee HauMeHoBanue. HaunHaTh ciaeayeT ¢ BhIMOTHEHUS
yepTexkeil HanboJiee 3HAYUMBIX JIETAJICH.

2-s1 oniepanus. Hailftu Bce n3o0pakeHust AeTajid Ha COOPOUYHOM UepTEXKE, YICHUTD €€
Hapy>XHYI0 U BHYTPEHHIOIO (POPMY U ONpeeIUuTh rabapuTHBIE pa3Mephl. DTa Omepalus
sBisieTcs: Hanbosee BakHOU. [Ipu ee BBINIOTHEHUHU ClieyeT MOHUMATh, YTO HEJb3s
MIPABUJIBHO BBITIOJIHUTD YEPTEXK JCTAIH, PEIBAPUTEIIHLHO HE YSICHUB BUJ1a IOBEPXHOCTEH,
KOTOPBIMH OTPAaHUYEHBI €€ Hapy>KHAsl U BHYTpeHHss (opmbl. [103TOMY IIpU BRINIOJIHEHUU
ATOM omnepanuu HeoOXOAUMO MPUACPKUBATHCS CIEAYIONICH MOCIIeI0BaTeIbHOCTH: HAWTH
BCE M300paKeHUS HA COOPOYHOM YEpPTEKe, HAUUHAS C TOTO U300pakeHus1, K KOTOPOMY
OTHECEHA II0JIKa C HOMEPOM IO3ULIUU TaHHOU netaiu. 1Ipu aTom naHHas nerainb
MBICJIEHHO KaK OBl BBIJICTISIETCS U3 BCEX OCTaNIbHBIX. [[03TOMY Ha pUCyHKaX B IpUMeEpe
JIETATUPOBKU U300paKEHUsI COOTBETCTBYIOIIMX JIeTajle BhIACICHBI CIUIONTHON OCHOBHOM
JIMHUEH, B TO BpeMsI KaK OCTaJIbHbIC TTOKa3aHbl TOHKOM; MPECTABIISAS BCE N300paKEHUS
JIeTaIu ¥ YYUTHIBasl CIOCOO COSITMHEHHUS €€ C APYTUMU U3ACIUSIMU, ONIPEISTUTh BUJIbI
MOBEPXHOCTEH, OrpaHUYMBAIOIINX HAPYKHYIO U BHYTPEHHIOW (OPMBI JI€Talld, U Ha
OCHOBAHUU ITOTO MPEJCTABUTH €€ KOHCTPYKIIMIO; B) J€TaJIUpPOBaHUE
IPEeIOXPAHUTEIBLHOTO KiIaaHa CIeAyeT Ha4aTh C BBITIOJHEHHS YepTeka KopIyca Kak
HanboJiee 3HAYMMOM JIeTaji, 3aTEéM COCTABUTh YEPTEkKHU OCTAITBHBIX JIeTajiel 1o Mepe
yOBIBaHUS UX CTEIICHU CIIOKHOCTH.

3-s onepanusi BeiOpath ri1aBHOE M300pakeHUE.

4-5 onepanusi. Hametuth HE0OX0AMMOE KOJTUYECTBO N300PAKEHUH.

5-s onepanusi. Beiopars maciitad uzoopaxenus nmo 'OCT 2.302-68. Maciitad aist
BbIUEPUMBAHUS JIETATH BHIOUPAETCS B 3aBUCUMOCTH OT CJIIOKHOCTH €€ (DOPMBI U
pa3MepoB. HacTo macmitab yepTeka JIeTaau He COBMAIaeT ¢ MacTaboM COOPOYHOTO
yepTrexa.

6-s onepanus. Beiopats mo 'OCT 2.301-68 nHeobxoaumbIii hopmaT JUCTa AJIsI YepTeka
JTAaHHOM JIEeTaJIH.

7-s1 onieparnus. [IpucTynmuTh K MOCTPOCHUIO H300PXKCHHM TaHHOM JeTald TOHKUMU
nuHusMu, ctporo coomonas I'OCT 2.305-2008. Ciaeayer OTMETUTB, UTO TJIABHOE
N300payKeHne OTNIETHHOM JIeTaTl MOKET U HE COBMAATh C PACIOJIOKEHUEM dTOH JeTaln
Ha TJIABHOM H300pakeHUH COOPOYHOTO YepTerKa.

8-s onepanusi. Hanectu BoIHOCHBIE U pa3MepHble JinHuU B cooTBeTcTBUU ¢ [[OCT 2.307-
68.

9-s1 onepanus. OnpenenuTh Ha COOPOYHOM YEPTEKE Pa3MepPhI IETAIN U MPOCTABUTH UX HA
gyeprexe ¢ yaetom tpedboBanuii 'OCT 2.307-68, TOCT 872481, 'OCT 6357-81. Pa3zmepsr
JeTajed onpeneatoT HEMOCPEACTBEHHO H3MEPEHUEM IO YEPTEXKY 3aJJaHUsI C YUETOM
Macitaba nzo0paxenus. Ocodboe BHUMaHUE MTPU BIUCHIBAHUHU pa3MEPOB 00paIaoT Ha
compsiraeMble pa3Mephl, T.€. Ha T€ pa3Mepbl COEUHIEMBIX JeTajel, HOMUHAJIbHbIE
3HAYEHUS KOTOPBIX SIBISIIOTCS OAMHAKOBBIMU. Bo m30ekanme ommodoK 1enecoodpasHo ux
BIIMCHIBATh B MEPBYIO OYEPE/Ib, ITOCIEA0BATEIBHO HA BCEX YEPTEKAX COMPSITaeMbIX
neranei. Hampumep, aiist paccmaTpuBaeMoid COOPKU COMPSTa€MbIMU SBIISIFOTCS
pPEe3b0OBBIE pa3MEPHI.

10-s omeparusi. Hanectn mrpuxoBky cornacao [[OCT 2.306-68.

11-s onepanus. [IpoBepuTh yepTek, BHECS HEOOXOIUMbIE UCTIPABICHUS.

12-s oneparusi. 3aMOIHUTH OCHOBHYIO HAJIIHCH.
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13-s omeparusi. 3aKOHYMB YEPTEXK OJHOU JAETalU, B TOH )K€ MOCIEA0BATEILHOCTH
MPUCTYIHUTH K BBHITIOJTHEHUIO YePTEKa APYTOi IETaNH.

Bonpocul ona camonpogepku:

Pa3bemHble coefMHEHUS Kakue ObIBalOT?

Hepasbemnsie coenqunenus?

Haznauenue u copepxanue yeprexa oomiero Buja?

Haznauenue u copepxanue cOOpoUHOro yeprexa?

[lopsiok BBITTOJHEHHUS] COOPOYHOTO YepTexa?
Crneundukanus-Ha3HaueHHUE, MOPSIO0K 3aIIOJIHEHUS ?

Dranbl 1eTaaupoBaHus cOOPOYHOTo yepTexa?

VYcnoBHbIE U300pakeHHE U paboOYue YePTEHKHU CTAaHAAPTHBIX JETaJICH.
Coznanue pabounx yepTexen neraneu.

CoNoarLDE

IIpakTHyeckoe 3ansaTue Ne 14.
BrinosiHeHne cOOPOYHOro YepTeka coeTUHEHHs AeTajed 00TOM
O6pasenr paboThl Ha pucyHKe 37.

IIpakTuyeckoe 3ansTue Ne 15.
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BroinoJiHeHHe cOOPOYHOI0 YepTe:Ka CoeJUHECHUS AeTajlell INMWIbKOI

OG6pa3err paboThI HA pUCYHKE 38.
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IIpakTH4eckoe 3ansaTue Ne 16.
BrinosHeHne cOOPOYHOro YepTeka COeIMHEHH S AeTajlell CBapKOH

O6paserr paboThl Ha pucyHke 39.
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[lepenaua — MexaHn3M, OCYIIECTBIISIIOLINI NIEpeiady BpallaTeIbHOTO IBUKEHUS UITU €r0
npeoOpazoBaHue. COBOKYIHOCTb JI€TajEH, C HOMOIIbIO KOTOPBIX MEepeaacTcs
BpallaTegbHOe ABMKEHUE OT OJIHOTO Bajia K Jipyromy. * 3y0uaras nepegadya —
KMHEMaTH4YecKas napa, oopa3oBaHHas 3y0UaTbIMHU KOJIECAMH, 3yObsl KOTOPBIX IIPU
MOCJIEIOBATEILHOM COTPUKOCHOBEHUH MEXY CO00H MepeaoT 3alaHHOE JBUKEHUE OT
OJIHOTO KoJieca K Apyromy. ¢ 3y04yaToe Kojeco — JieTajib 3y0uaToil nepeaadyu B BUAE IUCKa
¢ 3yObsiIMU, BXOSIIUMU B 3all€IUIEHUE C 3yObsIMU Jpyroro Kojeca. B 3anemnnennn qyx
3yO4YaThIX KOJIEC OJIHO U3 KOJIEC Ha3bIBAETCA IIECTEPHEN (C MEHBILIUM YHCIIOM 3yObEeB WM
BeNyIIee), IPyroe — 3yo4yaThiM KoJecoM (¢ OOJIBIITUM YUCIIOM 3yOheB UK BeoMoe). B
OCHOBY OIIpEJIEJICHHs] MapaMETPOB 3y0UaTOro Kojeca MoJjJ0KeHa JeNUTeIbHas
OKPYXHOCTb. [[eUTeNbHBIMU OKPY>KHOCTSIMU HA3bIBAIOTCSI COMPUKACAIOITUECS
OKPYXHOCTH TMaphl 3yOUaThIX KOJEC, KaTAUIUECs OJIHA MO APYroi 6€3 CKONbKEHUS
(mmametper d1 u d2).

Paccrosinue Mexay 0JHOMMEHHBIMU TOYKaMU IPO(UIIS COCEAHUX 3yObEB,
U3MEPEHHOE MO JAyre ASIUTEIbHON OKPYKHOCTH, Ha3bIBACTCA 1IATOM 3aleIuIeHus (pt).
OTtpesku, paBHbIC WIATY pt, ACTAT JEIUTEIBbHYIO0 OKPY>KHOCTh Ha Z YacTeH (z — 4ucio
3yObeB Kojeca). [lenurenbHblil AuamMeTp it 3y0uaToro kosieca Bceraa ojauH. JlyinHa
JETUTENBHOM OKPYKHOCTH 3yOuaToro kojseca: © d = pt z (rne n = 3,14), oTKyaa 1uameTp
nenuTeNnbHOM okpykHOCcTU d = (pt / 7t ) z. JIuHelinas Benu4ynHA, B T pa3 MEHbIIIAs I1ara
3alleTIeHUs, Ha3bIBA€TCSI MOyJIeM M o003HaudaeTcs 0ykBoil m. Moayinb — 4ucio
MUJUJIMMETPOB JICIUTEIBHOTO IUAMETpa, IpUXosiueecs Ha ouH 3y0. Moaynb (m ) u
yucia 3yoneB mectepHu (z1) u koneca (z2) SBISIOTCS OCHOBHBIMU PACYETHBIMU
napaMeTpaMu 3y04aToi nepenadn. YucaoBble 3HAUCHUSI MOJTyJIeH 3y0UaThIX KOJIEC
onpenenser ['OCT 9563-60.

YucnoBble 3HaueHuss Moayiei 3youateix kosec ('OCT 9563-60)
Pan Moayns m, mm 1 0,6 1,0 1,25 1,52,02,53,04,05,06,08,010121620,7 1,125
1,3751,752,252,753,54,55,57,09,011 14 18

IIpakTuueckoe 3ansitue Ne 17.

BbinosiHeHne cOOPOYHOro YepTexa 3y0uarToil nepegadu
O6pasupl padot Ha pucyHkax 40 a, 0, B.
Ha nucre ueptexxnoit 6ymaru ¢popmara A3 (297x420) HEOOX0IUMO BBITIOIHUTH YEPTEK
MUIMHAPUIECKON 3y0UaToi nmepenayn.
3yOuatbie 3alelyIeHUs] TPUMEHSIOT Ui TepeJadd BpallaTeIbHOTO JIBMXKCHHSI OT
OIHOrO Bajla K JpyroMy. Eciu ocu BanoB mapajijiedbHbl, TO Mepenayy ABUKECHHS
OCYIIECTBIISIIOT IUJIUHAPUUSCKIUMH 3y04aThiMU KoJiecaMu. [Ipu mepecekarommuxcs ocsax
MPUMEHSIOT KOHUYECKHE 3y0darbie Kosieca. UepBauHyIO mepenady MPUMEHSIOT B TEX
ClIyyasiX, KOrjia OCH BaJOB CKPELIMBAIOTCS.
[Ipumep BBITIONHEHHS YepTeka HUIUHIAPUYECKON 3yOuaToil mepemaum Ha puc. 40a,
JTaHHBIE JUIS pacyeta B Tabnuie. 3agaHus IO BapwaHTaM Ha pwuc. 400. DTambl
BBITIOJIHEHUS YEPTEKA NIEPENaUM MOKa3aHbl Ha puc.40B.
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Awanerp sana wee- | D | D= 1,20,

TepHE

TTpodoaxenue
’ O6o-
SaeMent nepeaun AHave. Beanquna ssementa, v
Hhe
Hearremvaut anaxerp | dy | dy=mz,
Kogeca - -
Auamerp sepuwmn syGb- da' d‘,’ +24,,
€» koaeca
\ ccnauunp BNAAKH KO+ dh dh =d,— 2}:,.
HAxwwa crynuus Koseca | Loy | Loy, = 15D
Hapysuwd  zrawerp | Do | D, = 116D,
CTYNMIUN Kodeca
Iuawerp sana xoneca b, Dy =1 -2D-.
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IIpakTuyeckoe 3ansitue Ne 18.
BroinosiHeHue 3¢KM30B JeTajeill cOOpOYHOI eTMHUIbI, cocTosieil u3 4-10

OO6pa3iel padbot Ha pucyHkax 41 a, 6.
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IIpakTHyeckoe 3ansaTue Ne 19.

Boinosinenue 3¢Kku30B jeTajeil cOOpoYHOI eqTMHUIbI, cocTosiei u3 4-10
aeTasieil ¢ OpoIIIOPOBKOI ICKHU30B B AJb0OOM C TUTYJbHBIM JIMCTOM

OO6pa3sier pabot Ha pucyHKax 42 a. 0, B.

3a,Z[aHI/Ie COCTOHUT U3 HCCKOJBbKHNX OTACIBbHBIX JINCTOB, CGpOH_IIOpOBaHHBIX B aJIbOOM C

TUTYJIBbHBIM JINCTOM, KyJda OOJI2KHBI BOWTH CJICAYOIIHUC JINCTHI:

DCKU3bI IeTaneit N3aenus Wikn COOPOYHON €TUHUIIBI, BHITTOJIHEHHBIE OT PYKHU C HATYPHI.

[To 5TuM 5cKM3aM B JaIbHEHIIEM BBITOTHSIOT COOPOYHBIN YEPTEK.
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IpakTnueckoe 3ansaTue Ne 20.

BbinosiHeHne YepTeKa M0 ICKHU3aM JeTaJjieil COOPOYHOIl eTUHUIIbI.
OO6pa3er; paboThI HA pUCYHKE 43.

I1o sckuzam ﬂeTaHeﬁ BBIIIOJIHUTB YCPTCIK C60pO‘IHOI71 CAHNHUIIBI.
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IIpakTuyeckoe 3ansaTue Ne 21.
BoinosiHeHne YepTe:kel AeTaiel (1eTaJupoBaHue) 0 COOPOYHOMY YEPTeKY
H3/1eJTUsl, COCTosIero u3 4-8 nerajeii, ¢ BbIMOJHEHHEM aKCOHOMETPHYECKOTO
U300pasKeHns1 OAHOM M3 HUX

O6pasipl padbot Ha pucyHkax 44 (a, 0, B, T).
JleTaJupoBaHue— 3TO IMPOIIECC BBHIMOIHEHUSI pabOUYMX YepTeked neTanei, BXOASIINX B
u3zienne, Mo cOOPOYHOMY YEPTEKY U3JENUs. ITO HE MPOCTOE KOMUPOBAHUE N300paKEeHUMN
JeTay U3 cOOPOYHOTro uepTexa, a paboTa TBOpUECKasl.
[lopsmok BBIMOTHEHUS paboyero uyepTeka AETald MO COOPOYHOMY HYEpPTEKY HU3IETUs
AaHAJIOTHUYEH BBITIOJIHCHUIO YepTexka AeTalu ¢ HaTypel. [Ipm sTomM QopMbl U pa3smepbl
JETaIA ONPENEISIOTCS MPU YTEHUH COOPOYHOTO YepTexka.
HanmeHnoBanue nmeranu u ee 0003HaUYCHHUE OMpEesaeTcs Mo crneruduKanun cOOpOYHOro
yeprexa, a Mapka Marepuaia — I10 OMHCAHUIO, IPIIOKEHHOMY K yueOHOMY COOpOYHOMY
YEePTEXKY.
Pacrionoxenue aetain OTHOCUTENBHO (PPOHTANTBHOW IUIOCKOCTH TMPOEKIHHA, T. €. €€
TJIaBHBIN BUJ, BRIOUPACTCS UCXOJ M3 OOIMMX TpeOOBaHUM, a HE U3 PACIIONOKEHHUS ee Ha
coopouHoM uepTexke. UHCIIO M cofep’kaHue M300paKeHU JETand MOTYT COBMAAaTh CO
COOPOYHBIM YEPTEKOM.
Ha paGoueM uepTexke MOMKHBI OBITh TMOKa3aHBI T€ AJIEMEHTHI JI€Talld, KOTOPbIC WU
COBCEM HE M300paKeHBbI, WU W300paKEHBI YIPOIIEHHO, YCJIOBHO, CXEMAaTHYHO Ha
coopounom ueptexe. K Takum sanemMeHTaMm OTHOCSITCS:
JTUTEHHBIC U MTAMIIOBOYHBIE CKPYTJICHUS, YKIOHBI, KOHYCHOCTH;
MPOTOYKHU M KaHABKH JJIA BHIX0JIa PE3b00HAPE3AIONIEeTO U NUTN(OBATFHOTO HHCTPYMEHTA,
BHEIITHUE, BHYTPeHHUE (Packu, oOeryaronye mpouecc cOOpKH U3Aeusl, U T. 11.
['He31a 1y1st BUHTOB M IMITTHJIEK Ha COOPOYHBIX YePTEKaX M300paKAOTCS YIPOIIEHHO, a Ha

paboyeM dYepTexe ACTadd THE3I0 JOJDKHO ObITh BbluepueHO B cooTBeTcTBUU ¢ ['OCT
10549—380.
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Pa3mepsl netanu onpenesnsoTcs MyTeM 3aMepoB (€CIM OHM HE HAHECEHBI Ha YePTEeXkKe) 10
coopouHoMy uepTexy. [Ipm 3TOM HYXHO CII€IUTh, YTOOBI COIpSTraeMble pa3Mepbl He
UMEJHN pacxoxkaeHui. PasMepbl KOHCTPYKTHUBHBIX 3JEMEHTOB ((hacok, MPOTOUEK, YKIOHOB
U T. J.) HY’)KHO Ha3HayaThb IO COOTBETCTBYIOUIMM CTaHAapTaM, a HE MO COOpPOYHOMY
YEPTEKY.

Pazmepsl MINOHOYHBIX I1a30B, LUIMLIEB, THE3J II0 IINUIBKA W BUHTHI, LIEHTPOBBIX
OTBEpCTUN W JAPYTUX JAODKHBI OBITH B3SIThl U3 COOTBETCTBYIOUIMX CTAHIAPTOB HA 3THU
aeMeHThl. JluaMeTpbl OTBEpCTUN ISl MPOXOJa KPEMEKHbIX H3/AeNnil (BUHTOB, OOJITOB,
HIMWIEK) TOJKHBI MPOCTABIATHCS C YUETOM XapaKTepa COOPKH.

[IlepoxoBaTOoCTh MOBEPXHOCTEHN AeTaliell ompenensercs Mo TEeXHUYECKUM TPeOOBAHMSIM,
OMMCAHMIO, YCIOBUSAM PabOThI U3ACIINUA U JAHHOU J1eTaau B U3JEIHH.

YTOoOBI OLIEHUTH U MPOCTABUTH HA YEPTEXKE IIEPOXOBATOCTH MOBEPXHOCTEN JETANIN, HYKHO
ONpEJENNUTh, COMPSHKEHHOM WM CBOOOAHOW SBISIETCS JaHHAas MOBEPXHOCTh, KaKOB
XapakTep OKCIUTyaTallMOHHBIX TpeOoBaHUN K Hedl u J1p. g TUNOBBIX jeTaiiel
PEKOMEHIYIOTCS OIIPEICIICHHBIE IPAHULIBI IIPEJIEJIOB IAPaMETPOB LIEPOXOBATOCTH.

Ha pucyHke BbIMOJHEH COOpPOYHBI 4YepTex OOpaTHOro JIBOMHOIO  KJlalaHa,
cnenupuUKaius K HeMy.

[IpyHIMIT nedcTBUs KiamaHa cieayromui. JKuakocTe 1moja JaBlIEHUEM IIOCTYIIAeT B
oTBepcTHe auameTp 18 BepxHero HakOHEUHHMKa Kopryca 1, cxkuMa eT MpyxKuHy 3, U B
3a30p MEXKIy KJIAMaHOM 2 U KOPILYCOM MOCTYIAET Yepe3 OTBOAHOM (CIEBA) HAKOHEUHHK
KOpITyca B TUAPABINYECKYIO CUCTEMY. ECIM CHATH 3ariyliky 7 ¢ HUKHEr0 HaKOHEYHHKA
KOpITyCa, CBUHTUB HAaKU/JHYIO FalKy 5, MOKHO B KOPIIYC 4Y€pe3 HUKHEE OTBEPCTHUE 10JATh
IPYTYIO KHJIKOCTb, MOJKIIOYUB KiamaH KO BTOpOMY TpyOompoBoay. B sTtom ciydae B
cucteMy OyZeT NocTynaTh CMECh KHUAKOCTEH.

CranpapTHbIX JeTaned kinanaH He umeeT. COOpOYHbIN YepTeX BhINOIHEH B MaciTate 1:1
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IIpakTuyeckoe 3ansiTue Ne 22,
BoinonHeHnue yeprexeii neraseii mo cOOPOUYHOMY YepTeKy U3/Aeus,
cocrositero us 4-8 neraJie
OG6pa3err paboThI HA PUCYHKE 45.

48



Yepréx AeTanm — 3T0 JTOKYMEHT, COJAEpKaIUN N300pakeHNE JETaId U Apyrue JaHHbIE,
HE0OXOIUMBbIE JJI €€ U3TOTOBJICHUSI U KOHTPOJIA.

[lepen BbIMONHEHHMEM dYepTexka HEOOXOAMMO  BBIACHUTh Ha3HAYEHUE  JETalH,
KOHCTPYKTHBHBIE OCOO€HHOCTH, HAITH compsraeMble moBepxHocTH. Ha yueGHOM yeprexe
JeTaJId JOCTATOYHO MOKa3aTh N300pakeHue, pa3Mepsl U MapKy MaTepuara.

[Ipu BBITIOIHEHUU YepTexka ACTANIN PEKOMEHYETCS CIeAYIOINIas MOCIEeI0BATEIbHOCTh

1.
2.

Bri6path rimaBHOE U300paxkeHue.

VYCTaHOBUTH KOJMYECTBO H300PAKEHMM — BHJIOB, PAa3pe30B, CEUECHUH, BBIHOCHBIX
AJIEMEHTOB, KOTOPbIE OJHO3HAYHO JAIOT MPEACTaBIeHHE O (popMme U pa3Mepax JeTaiu, U
JOTIOJHSAIONIUX KaKOW-TMO00 HH(popMaIueld TiiaBHOEe M300pa)KeHHe, MOMHS O TOM, YTO
KOJIMYECTBO M300paKEHUI Ha YepTexke JOJKHO ObITh MUHUMAJIBHBIM U JOCTATOYHBIM.

. BeiOpate macmtab mzobpaxenuii mo 'OCT 2.302-68. Jlns uzobpaxkeHuit Ha pabouux

yepTekax MpeANOUTUTENIbHBIM sBisieTcss Macmtad 1:1. MacmTab Ha yepTexe aeranu
HE BCerja JOJDKEH COBMaaaTh ¢ macmTabom cOopodyHoro ueprexka. KpymHele u He
CJIOKHBIE JIETau MOXXHO BblUue€pUHMBaTh B Maciitadbe ymenbineHus (1:2; 1:2,5; 1:4; 1:5 u
T.J.), MEJIKUE AJIEMEHTHI JIydllle n300pakaTh B Maciutabe yBenudeHus (2:1; 2,5:1; 4:1;
5:1; 10:1; m 1.11.).

. Beibpats dopmar ueprerxka. @opmaT BbIOMpaETCsl B 3aBUCUMOCTH OT pa3Mmepa JIeTalu,

yrcna W Macimraba wn3oOpaxeHwi. M300pakeHHWs W HAINUCH JOJDKHBI 3aHUMATh
npumepHo 2/3 pabouero noins ¢popmara. Pabouee nose ¢popmaTta OrpaHMUEHO PaMKO B
ctporoM cootBeTcTBUU ¢ ['OCT 2.301-68* mo odopmienuto ueprexxei. OcHOBHas
HAAMKUCh pacrojiaraercs B MpaBOM HWXKHEM yriy (Ha dopmare A4 oCHOBHAs HAJIUCh
pacmoJsiaraeTcsi TOJbKO BJI0JIb KOPOTKOM CTOPOHBI JIUCTA);

. BeimoHuTh KOMIIOHOBKY 4YCPTCIKaA. I[J'Iil PAadUOHAJIBHOI'O 3allOJIHCHUA I10JIA (1)0pMaTa

pPEKOMEHIyeTCs] TOHKHUMH JIMHUSIMH ~HaMETUTh TrabapuTHbIE MPSMOYTOJbHUKH
BBIOpAHHBIX H300paKEHUM, 3aTeM IPOBECTH OCH CUMMETpHUH. PaccTosHUS MEXITy
U300paKEHUSIMU U PaMKOM (opMara AOKHO OBITh MPUMEPHO OJUMHAKOBBIM. OHO
BbIOMpaAETCss ¢ YYETOM IMOCIEIYIONIEr0 HAHECEHUs BBHIHOCHBIX, PAa3MEPHBIX JHMHUA H
COOTBETCTBYIOIIUX HAIIHACEH.

. Berueptuth aetans. Hanectu BeIHOCHBIE U pa3MepHbIe JIMHUHM B cooTBETCTBUM ¢ [[OCT

2.307-68. BBINMOTHUB TOHKUMH JUHUSMU YEpTEK ACTANU, YJAIUTh JUIIHUE JIMHUH.
Bri6paB TONIIIMHY OCHOBHOM JIMHUM, OOBECTH M300paKCHHS, COOII0as COOTHOIICHUS
muauii 1o ['OCT 3.303-68. O0Boaka momkHa ObITh 4éTKOM. Ilociie 00BOIKH BBIIOIHUTE
HE0OXOIUMbIE HAJIIMCH U TIPOCTABUTH YMCIIOBBIC 3HAYCHUS Pa3MEpPOB HaJ pa3MEPHBIMU
JTUHASIMHE (TIPEAoYTUTENIbHO pasMepoM mpudra 5 mo 'OCT 2.304-68).

. 3amOJTHUTH OCHOBHYIO HaAMMCh. [Ipu 3TOM yKa3aTh: HAaMMEHOBaHHE AeTanu (COOPOUHOM

SAMHUIIBI), MaTepual JAeTalid, e€ KOJ U HOMEpP, KEM U KOTJla ObLJ BBIMOJTHEH YEePTEX U
T.1. Pebpa >kecTkocTH, CHOUIBI TIPH MPOAOIBHBIX pa3pe3ax IMOKa3bIBAIOT HE
3alITPUXOBAHHBIMH.
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Tema 01.3.1. CucremMbl aBTOMATH3HUPOBAHHOIO NMPOCKTHPOBAHUA HA MEPCOHATBHBIX
KOMIIbIOTEpPax

Memoouueckue pexomenoayuu.nns ycnemnoro ocsoenust CAIIP KOMITAC
HEO0OXOIMMOUMETH MIPE/ICTaBIeHHE 00 oTpakeHue rpaduyeckoil HGOpMAILIUH C
MOMOIIBIO CPEACTB CUCTEMBI.

Cooeporcanue memot: OcHoBHBIE cBeqieHUs U Bo3MokHOcTH KOMITACa. UaTepdetic
CUCTEMBI, MTOCJIEI0BATEIHHOCTD U MOPSIIOK PAOOTHI C CUCTEMOM.

OcHoBuble koMnoHeHTEI KOMITAC-3D:

OcHoBuble  kommoHeHTBI KOMIIAC-3D  (pa3paboTuMk ©  PacnpoOCTPaHHUTEb
3AO0ACKOH) — coOcTBeHHO cHCTEMa TPEXMEPHOTO TBEPAOTEIHLHOTO MOJCIUPOBAHUS,
YepTeKHO-TPAPUIECKUN PEIAKTOP U MOAYITh MPOSKTUPOBAHUS CHIEIIU(DUKAIIHIA.

Cuctema TpeXMEpPHOIO TBEPAOTEIBLHOIO MOJEIMPOBAHUS MpPEAHA3HAYEHA JIA CO3JaHUS
TPEXMEPHBIX AaCCOIMATUBHBIX MOJEJEH OTACNbHBIX JeTaled W COOPOUHBIX EIUHHUII,
coliepKalIuX KaK OpUTHHAIbHBIE, TAK U CTAaHAAPTU30BAHHBIE KOHCTPYKTUBHBIE IIEMEHTHI.
[TapameTpuueckasi TEXHOJIOTHSI MMO3BOJSET OBICTPO MONYYaThb MOJETU THIOBBIX H3ACIIUN
Ha OCHOBE OJHAXIbl CIIPOECKTHUPOBAHHOTO MPOTOTUIA. MHOTOYHCICEHHBIE CEPBHCHBIC
byHKIIMKM ~ 00JEryaloT  pElIeHHe  BCIOMOTATENbHBIX  3a7ad  MPOCKTUPOBAHHUS U
00CITy>)KMBaHUS TPOU3BOJICTBA.

UYeprexkno-rpadpuueckuii  penakrop (KOMIIAC-TPA®UK) npeaHasHaueH — JUIA
aBTOMATH3aIlUU MTPOEKTHO-KOHCTPYKTOPCKUX padOT B pa3IMYHBIX OTPACISAX JIEITEIbHOCTH.
OH MOXET YCIEIIHO UCMOJIb30BaThbCsl B MAIIMHOCTPOCHUH, apXUTEKTYpPE, CTPOUTEILCTRE,
COCTABJICHUM IUIAHOB M CXE€M — Be3/ie, 1€ HeoOXOIUMO pa3paldarbiBaTh U BBITYCKATh
YEPTEKHYIO U TEKCTOBYIO JJOKYMEHTAIIMIO.

B cucteme KOMITIAC-3D wumMeeTcss BOSMOXHOCTh CO3/aHMSI ACCOIMATUBHBIX UEPTEKEH
TPEXMEPHBIX JieTaliell. AccormaruBHOE N300pakeHne GOpMUPYETCS B OOBIYHOM UYEPTEKE.
B HeMm coznatorcs BRIOpaHHBIC MOTH30BATEIIEM ACCOIMATHBHBIC BUABI U Pa3pe3bl (CEUeHNUs)
TPEXMEPHOU JeTaln. Buabl aBTOMaTHYEeCKH PaCIionararTcsi B MPOEKIMOHHOU cBs3u. [Ipu
HEOOXOAUMOCTU CBSI3b MOXKHO OTKJIIOYUTH — 3TO JA€T BO3MOXHOCTH MPOU3BOJIBHOIO
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pa3MeleHuss BUIOB B uepreke.Bce BHUIBI CBSI3aHBI ¢ MOJEBIO: M3MEHEHMS] B MOJAEIU
MPUBOIAT K U3MEHEHHIO N300pa’KEHUs B aCCOLIMAaTUBHOM BUJIE.
OcHoBHBIE 2JIeMeHThI HHTep(elica

[locne BKIIOUYEHMS] KOMIIBIOTEpPA [IBOMHBIM IIEIYKOM IO SIPJBIKY Ha pabodeMm croiie
otkpoiite nmporpammy KOMITAC-3D 10L T.Ilporpamma pa3paboTtaHa AJis onepaiuoHHON
cucteMbl WINdOWS,mo3ToMy €e OKHO UMEET TE e DJIEMEHTHI YIPABJICHUS, YTO U JAPYTHE
Windows-nipunoxxenus. B OTKpBIBIIEMCS OKHE MOSBITCA3aroJI0BOK MPOrPpaMMHOI0
OKkHAa, cTpoka I's1aBHOro Meni u CtangaprHasi nHaHeJb.

3aro;10BOK NPOrpaMMHOI0 OKHA

3aroJ0BOK pacroIOKEH B CaMOW BEpXHEW yacTh OKHa. B Hem oToOpakaeTcsi Ha3BaHUE
MIPOrpaMMbl, HOMED €€ BEpPCUU U UM TEKYLIEro JOKYMEHTA.

I'naBHOE MeHIO:

J Paiin  Pespaktop  Buo  Onepaumm  Cepeuc Okno Cnopaeka EuGnuorexw

I'naBHOe MEHI0 pACIOJIOKEHO B BEPXHEW YacTH IPOrPaMMHOIO OKHA, Cpas3y II0J
3arojJoBKOM. B HeM HaxoJsTCsd BCE€ OCHOBHBICE MEHIO CHUCTEMBI. B KaXaoM U3 MEHIO
XpaHATCS CBSI3aHHbIE C HUM KoMaHnbl. /[y aktMBauuu ['JIaBHOrO MEHIO J10CTATOYHO
OTKPBITH JIF000€ W3 BXOJAIIUX B HEr0 MEHIO MPOCTHIM IMEITYKOM MBI HA €ro MMEHHU.
Komanael MeHI0O 0O0BEIWHEHBI B TPymnIbl MO (YHKIHMOHAIHPHOMY TMpHU3HAKY. ['pymisl
OTAEJICHBI JPYT OT APYra TOPU30HTAIBHBIMHU JIMHUAMU. {14 3akpbiThs ['J1aBHOrO0 MeHIo
HEO0OXOAUMO IIECJIKHYTh MBIIIBI0 B Tt000M Mecte okHa KOMIIAC-3D BHe MeHIO, WU
HaxaTh KiaBuily <ESC> Ha kiaBuaType, Uiy BBITIOJTHUTh HEOOXO UMY KOMaHly MEHIO.
CrangapTHasi naHeJb:

[OD-E2d| @& f el ek,

CTaHI[apTHaﬂ MaHeJb pacCIloJIOXKEHa B BerHeﬁ JaCTu OKHa CUCTCMBI 110 I'nmaBHBIM

MeHI0. Ha 3Toil maHenn HaxXoIsATCS KHOMKH BbI30Ba CTAHAAPTHBIX KOMAHI OMEpaIuil C
daiinaMu 1 00BEKTaMU,ITO3BOJIIONTNE 00paIIaThcs K HanboJIee 4acTO UCIIOIb3YEMBIM IPU
paboTe KOMaHIaM.

CocTaB maHen yIpaBJICHHs pPa3IMyeH IS Pa3HbIX PEKUMOB paboThl cuctembl. Kpome
TOr0, Ha0Op KHOMOK Ha TMaHEIM MOXHO H3MEHUTh C TIOMOIIBIO CPEICTB HACTPOUKHU
cuctemMbl. MHorue komaHapl B CTaHIApTHON MNAHEJIUIIPONYOJIUPOBAHBI KOMaHIaMU
I'nmaBHoro menrw. 3amyck koMaHa CTaHIAPTHOW NaHeJIHM OCYIIECTBISIETCS MPOCTHIM
LIETYKOM MBIIIIH.

B ctpoke CTanaapTHoil maHeau HAXKMHUTE Ha CUMBOJI E nepBoii komauel Co3aaTh U
BBIOepuTe, 4TOo Oymere cosnmaBaTh. C momompbio KOMITIAC-3D MoxHO co3maBath
YepTexu, (PparMeHThl, TEKCTOBbIE TOKYMEHTHI, CHeIuUKAINU, COOpPKHM U JETalu.
IlockonbKky cucTeMa TMOJHOCTHIO moaaepxkuBaer Bce TpeboBanus ECK], ueptex,
co3naBaeMblii B KOMIIAC-3D, m0OMHOCTBIO COOTBETCTBYET CTAHIAPTHOMY JIHCTY
yepTexa, COJCPKUT paMKy, OCHOBHYIO HAJIITUCh U APYTHE TEXHUIECKHUE TPEOOBAHMUS.
ITocne co3maHuss HOBOIO WM OTKPBITHA YKE€ CYIIECTBYIOUIEIO 4YEpPTEkKa Ha DKpaHe
MOSABSTCS CHEAYIOIINE TTAHEIIH.

ITaneas Bua:

laaa qomse - | L | GEO BGEHw FITEE.
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Ha nanenu Bupa pacnosokeHbl KHONKH, KOTOPbIE MO3BOJISIOT YIPABIATh N300paKEHUEM:

M3MEHATh MacluTad, mepeMelarb W Bpalarb H300pakeHHe, HU3MEHATh (opMy

MPEICTABICHNUS MOJENH.

ITanean Tekyiee cocTosgsHueE:!

[tron0 &0 B2 @2 8- L T 2 vy saem 2368 ||

[lanens Texkymiee cocTOsIHMEe HAXOAUTCS B BEPXHEH YAaCTU OKHA Cpa3y HaJ OKHOM

nokymenta. CocTaB MaHeNW pas3iMueH g pPa3HbIX pPEXUMOB pabOThl CHUCTEMBI.

Hanmpumep, B pexkumax pabOThl C YEpPTEKOM, SCKU30M WM (parMeHTOM Ha Hel

PacoJIOKEeHbI CPEICTBA YIIPABICHHUS KYpCOPOM, CIOSIMU, IPUBSI3KAMU U T. 1.
KomnakrTHas nanesb:

e TacuriAL G @RESE DI I 6P .

— e e e ——]

Ilanensb MCPCKITIOUCHUA HHCTpYMeHTaJIBHaSI IIaHCJIb

KoMmnakTHasi maHeJb HaXOQUTCA B JIEBOM 4acTU OKHA cHCTEMBI U coctouT u3 Ilanean
nepexiaYeHusi 1 HHcTpymMeHTaabHbIX mnaHesdeil. Kaxpaoir kHonke Ha Ilanenm
NepPeKII0YeHUs COOTBETCTBYET OJTHOMMEHHas MHCTPYMEHTaJIbHAs IIaHEJIb.
HNucTpymMeHTAIBHBIE TAHEJNHM COJEpKAaT HA0Op KHOMOK, CrpyNNHPOBAaHHBIX IO
¢yHKIIMOHATIBHOMY TpHu3HaKy. CocTaB maHe M 3aBUCUT OT THUIIA aKTUBHOTO JIOKYMEHTA.
IManeasn cBoiicTB u [1aHe b CrIEMAIBHOIO YIIPABJICHUS |

N TP s Y =TI (N T o
& A ]h CRpyHHOCTE

IIanens Bximanka 1adHenm  CBOMCTB
yrpaniie-
HUS

IlaHeab CBOWCTB CIYKUT JUIsl YIPABICHUS NPOLIECCOM BBINOJIHEHUA KoMmaHAbl. Ha Hel
PacCIONOKEHbl OJJHA WJIM HECKOJbKO 3akiafok v IlaHeqb cnenuajbHOrOynpaBJICHUS.
ITaneab cCHeUMAJBHOIO YNPaBJEHUSA HAXOAUTCS B BepxHEW wiu JieBou dactullanesnn
cpoiicTe.Ha IlaHesi crenmajJbHOrO ynpaBJIeHHMsl PACIOJIOXKEHbI KHOIKH,C TTOMOIIBIO
KOTOPBIX BBITIOJIHSIOTCS CIIENMANIbHBIE JEHCTBUS, TAKUE KaK BBOJ OOBEKTa, NMPEpPhIBAHUE
TEKYIIeH KOMaH/Ibl, BKIIFOUEHHEaBTOMATUUECKOT0 co3/jaHusl o0bekTa u T.1.Habop kHOMOK
3aBUCHUT OT BBINOJIHSIEMON KOMaH/bI.

CTpoka coo0IIeHH# pacrojaraeTcs B HWKHEH YacTh INPOrpaMMHOTO OKHAa. B Heil
MOSIBJISIIOTCS  PA3jIMYHbIE COOOIIEHUS W 3alpPOChl CHCTEMBI. JTO MOXKET OBITh: KpaTKas
uH(pOpMAaIUS O TOM DJIEMEHTE dKpaHa, K KOTOPOMY TMOJBEJEH Kypcop; COOOIIEHUE O TOM,
BBOJIa KaKWX JAHHBIX OXKUJAET CHCTEMa B JAaHHBIM MOMEHT; KpaTkas WH(opmaius 1o
TEKYIIEMY JEUCTBUIO, BBIIIOJIHAEMOMY CUCTEMOM.

BuumarensHo cneaute 3a coctossHuEM CTPOKHM c000mIeHHil. DTO MOMOXKET MPaBUIBHO
pearnupoBaTh Ha 3aMpoChl U COOOIICHUSI CUCTEMBI U N30€KaTh OMMOOK MPH BHIMIOTHEHUN
MMOCTPOCHU.

[Ipr mocTpoeHMH TPEXMEPHBIX MOJEIEH B OKHE JIOKYMEHTa KpPOME IEPEUHCICHHBIX
AJIEMEHTOB YIpPaBJIEHUS HAXOAUTCA Takxke JlepeBO MomeaH, OHO pacroyiaraercsi B J€BOM
BEPXHEM YIIIy OKHA.

JllepeBo Moaean — 3T0 rpadUyecKoe MPEeJICTaBICHUE HAOopa OOBEKTOB, COCTABIISIONIAX
mozenb. KopueBoii oObekT JlepeBa— cama Mopenb. [IukrorpamMmbl  0OBEKTOB
aBTOMAaTUYECKU BO3HHMKAIOT B JlepeBe Mojeld cpasy IOCIE CO3IaHUSl 3TUX OOBEKTOB B
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Mozenu. B okne JlepeBa otoOpakaercs 1uOO MOCIEAOBATENBHOCTh MMOCTPOEHUS MOJENH
(cneBa), mubo ee cTpyktypa (cmpaBa). CriocoOoM mpeacTaBieHus] UHOOPMALUMU MOXKHO
VOPaBIATh C MOMOIIBI0 KHONKM OtroOpaxkeHue CTpykTypbl Mmojenun Ha Ilanesm
ynpasJjienus /lepeBa mojaeJiu.

Kypcop— 310 rnasubiii uactpymeHT npu padotre ¢ KOMITAC-3D. C nomombio Kypcopa
M0JIb30BaTENIb BBI3bIBAET KOMAH]Ibl, BHIUEPUMBAET U PEAAKTUPYET pa3jinuHble OOBEKTHI,
yKa3blBa€T TOYKM M BBINOJIHSIET MHOXECTBO JApPYrux AeHcTBUNA.OCHOBHOH crocod
yIpaBJIE€HUsI KypcOpOM - 3TO €ro mnepemeiieHue mbimbio.llpu pabore ¢ 1okymeHTaMu-
MOJEISAMH IEPEMEIIECHUE Kypcopa BO3MOYKHO TOJIBKO MBIIIBIO.B 3aBUCMMOCTH OT TOTO,
KaKoe JICMCTBHE BBINOJHAETCS B CHUCTEME, U3MEHSAETCS BHEUIHWI BUJl Kypcopa (CTpelka,
MepeKkpecTre, BOMPOCUTENBHBIA 3HAK CO CTpelikor u T.1.). PopMa U pa3Mmep Kypcopa
MOTYT OBITh HACTPOEHBI MOJIb30BaTeNeM ¢ nomoibio komanasl CepBuc - IlapameTpsl -
Cucrema - I'padpuuecknii pexakrop - Kypcop.

Cnpasounas cucrema KOMIIAC:

[Ipy BO3HUKHOBEHHH 3aTPYJHUTENBHBIX cUTyaluit Bo BpeMs pabotsl ¢ KOMITAC MoxHO
OBICTPO TOJY4YUTh HEOOXOAMMYIO CIIpaBOYHYIO0 HH(popmanuio. s 3toro pazpadorana
CIpaBOYHAsl CUCTEMA, KOTOPAasi COJIEPKUT CBEJICHUS O KOMAHJ1aX MEHIO U MaHeJsX KHOMOK,
KJIaBUATYPHBIX KOMOWHAIIMSX, THUIMOBBIX MOCIEAOBATENLHOCTSX BBITIOJIHEHUS Pa3TUYHBIX
omnepamun u T.1.

Bonpocwt 0na camonposepku:
1. UuTepdeiic mporpaMmsi.
2. Paboune UHCTPYMEHTBI CUCTEMBI.
3. Tlopsnok co3nanus rpaduyecKoil MoIeTH.
4. Kakue OCHOBHBIE TPEXMEPHbIE TeoMeTpruuecKkue o0beKThl Bbl 3HaeTe?.
5. Ha3zoBwute 5 BUIOB aKCOHOMETPUI, PEKOMEHIYEMBIX K IPUMEHEHUIO HA YePTEHKAX
BCEX OTpaciiell MPOMBIIIEHHOCTH U CTPOUTEIbCTBA?
Kakoii BU1 akCOHOMETPUY TPUMEHSAIOT B MAILIMHOCTPOEHUN?
Kak pacnoyoxeHbl 0CH H30METPUICCKOMN MPOCKIUN?
8. Kak oTkiaapIBatOT pa3Mepbl IPH MOCTPOCHUH U30METPUIECKON TTPOSKIITNH
npeaMeTa o ocsiM X, y, z?7
9. Yro Takoe nmpaBHJIbHBIE MHOTOTPAHHUKH ?
10. laiiTe ompeneneHus NpsIMOTO NapaljIesIeHIe 1a, MPsIMOYTOJIbHOTO
napajuieNienure1a, NpUu3Mbl, TUPaMUbl TETPAdIPa.
11.Kakol anropuT™M MOCTPOCHUS 3-X MEPHOU Moaen Kyba?
12.Kaxoii anropuT™ moCcTpoeHUs 3-X MEpHbIC MOJENIN MPABUILHON M HETIPABUIBHOM 4-
XTpaHHOM upamu?
13.Kakoli anropuT™ MoCTpOEHUS TPEXMEPHON MOICITH 3-XIPaHHOMW MPU3MBbI?
14.Kakoli anroput™ nNoCTPOEHUsI TPEXMEPHON MOAENH 3-XTPaHHOW MUPAMUIBI?

N o

IIpakTuyeckoe 3ansTue Ne 23.

BbinosiHeHNEe KOMILJIEKCHOT0 YePTeKa reOMeTPUIeCKOro Tejia, NoCTPOEHHUe ero
akcoHoMeTpu4yeckoi npoexkuun Ha I1K.
ITo pa3zmepam HEOOXOIMMO TTOCTPOUTH TEOMETPHUIECKOE TEJIO.
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Hanpumep mecturpannyro npusmy:

Pasmepsl npusMmsbl: BeicoTa — 60 MM, IMaMETp ONMMCAHHON OKPYKHOCTH BOKPYT OCHOBaHMS
— 50 mm.

O6pa3zenr paboThl Ha pUCyHKE 46.

[locTpoeHue yepTexa HAUMHAEM C TOPU3OHTAIIBHON MPOEKIUU.
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3ateM cTpouTcs NpoduabHas MPOEKIUs U HAHOCSATCS pa3Mephl
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IIpakTuyeckoe 3ansiTue Ne 24,

Boinosinenue Ha I1K yepreska pe3b00BOro coeJUHEHHUS ¢ UCIOJIb30BAHUEM

0MO0JIMOTEK MPOrpaMMbl.
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O6pasen paboThl Ha pucyHKe 47.

3alaHre B HECKOJIbKO YIPOIIEHHOM BHJI€ B34TO U3 cOopHuka boromobdosa C.K.

[TapameTpbl KpeneKHBIX ACTAICH:

oot M10*75 TTOCT 7798-70,

maios1 C10.37u C16.37 TOCT 11371-78,
raiitku M10 u M16 'OCT 5915-70

BuHT A M8*35 T'OCT 1491-80

mrmmibka M16*40 TT'OCT 22036-76

TpebyeTtcst n1300pa3uTh COETUHEHUS YIIPOIIEHHO.

HcxonHoe 3amanme Takoe.

25

Lan
i

131
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=T s T
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T A

Co3nmaBath 0Oo0nTOBOE coeauHEHHE OyaeM npu Tnomomu Ouommorekn CTraHTapTHBIX
U3JIeNui, BXoasIIeH B 6a3oByto (OecriaTHyio) koHdurypanuro Kommac 3d.

1 B rimaBHOM MEHIO KJIHKAaeM  II0
n3aeaus—BcTaBUTh DJIEMEHT.
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4 Tlomemnaem ¢ganToM 0oJiTa, Kak MOKa3aHO Ha pucyHke. Ha maHenu cBOMCTB OTKIIOYaeM

kHonky CoznaBaTh 00bekT cnenudukanuu. Haxumaem Cosnats o0bekT. Ilocne, onsth
xe, 2 pa3a Haxumaem Cror.

25
]

__ ;; = . ——

 Coznaeats 0fbexT cneundniaumn | 10 yHMonyaHmm | MPOCTABMTE HOEDE 0002H3YEHWE NOZMLMM |z|

-
7)

9 BuBnuoTedHslii anemenT | Bont M10-60%75 rOCT 7798-70

i WAT KYPCOPa NPU MEPEMEIEHUI KNZBAWEMM
Cnemuduxanus B Kommac 3d MOXeT c0371aBaThCsl 8 pYUHOM U ABMOMAMUYECKOM Pedicume.
Ceromnsi, 4ToObI TOOJMXKE IMO3HAKOMUTHCS C TIPOILIECCOM CO3JIaHUsS CHenU(pUKaIINH,
CIIEJIAEM €€ B PYUYHOM PEXKHUME IMOCIIE BCTABKH BCEX AJIEMEHTOB B UEPTEXK.

5 Tlomamaem oOpatHO B OuOnHMoTeky. Bwibupaem maiiby kmacca C I'OCT 11371-78
(ucnontenwue 1).

VYkazpiBaem auametp 10 MM, BU CIEpeaH, YIPOIICHHBIN
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1. BosBpamaemcs B 0nbnmoreky u Beioupaem raiiky M10 TOCT 5915-70 (uc.
1). IlIar pe3nObI BeIOMpaeM 1,5, kak u 'y 6onTa!
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L3 - —
Puc. 47
Tema 01.4.1. O0mue cBeieHUsA 0 CTPOUTEIHLHOM YepUYCHHUHU

Memoouueckue pekomenoauuu:
N3yuuth oOmMe CBeIEeHUsT O CTPOUTENBHBIX dYepTekaX. CTpPOUTENbHBIE YEPTEKHU
oTauyYaroTcss OonbuM  pazHooOpazueM. OHU MOAPA3AENAIOTCS Ha JIBE OCHOBHBIE
TPYIIBL: Yepmedicu cmpoumenvhsix uzoeauti (Mo HUM Ha TOMOCTPOUTENbHBIX KOMOUHATAX
M 3aBOJIaX M3TOTABIMBAIOTCS OTJEIbHBIC YACTU 3[JaHUN U COOPYXKEHUMN) U cmpoumenvbHo-
MoHmadichvle  yepmedicy (IO HUM ~ MOHTUPYIOT W BO3BOJIAT  37aHUS
coopyxeHus1). CTpouTeIbHbIE YEPTEKH  COJAEpP)KAT MPOCKIMOHHBIE  H300pa)KeHMUs,
TEKCTOBBIC JOKYMEHTHI U JIPYTHe JaHHbIe, HEOOXOJAUMBIE JJIsi BO3BEICHMS 3JaHUH, a
TaK)Ke JJI1 M3TOTOBJICHWS KOHCTPYKIMN W wu3nenuid. B 3aBucuMocT OT BHUAa U
HA3HAYEHUS YEPTEKU JCISITCS Ha CIEeTYIOIINE:

o apxumexmypHo-cmpoumesbHule (4ePTEKH KIIIbIX, 00IIECTBEHHBIX U
IIPOM3BOJICTBEHHBIX 37]aHU);

o UHIICEHepHO-cmpoumebHule (UePTeKHU CTPOUTEIbHBIX KOHCTPYKIIHMA
U COOPYXKEHUMN: MOCTOB, TOHHEJIEH, TOPOT, TUAPOTEXHUUECKUX COOPYKE- HUM U IIp.);

o monoepaghuyeckue (4€PTEKHU 3€MHOM MOBEPXHOCTH, U300paKaAIOIIHE
penbed) MECTHOCTH, U CHUTYyallMOHHBIE YEPTEeXKH, T.€. UYEPTEKH IUIAHUPOBOUYHOU
OpraHu3alliy 3eMEJIbHBIX YYaCTKOB).

Cooeporcanue memwi: HazeMHbIE CTPOEHUS, COCTOSIINE U3 TOMEUIEHUN,
MpeIHA3HAYCHHBIX JJIS1 KUJIbsI, KyJIbTYPHO-OBITOBBIX, POU3BOJCTBEHHBIX WU APYTUX
LeJei, Ha3bIBaloTCs 30aHusIMU. HazeMHble CTpOeHHsI, B KOTOPBIX COBCEM HET
MOMEIICHHM JIJ1s1 TpeObIBAHUS JIOJICH WIM UMEIOIIHECS OT/IETbHBIC IIOMEIIECHUS HE
ONPEAEISAIOT OCHOBHOIO Ha3HAYCHUS 3TUX CTPOCHUH, HAa3bIBAKOTCS MHKECHEPHBIMU
COOPYKEHUSIMH, K YUCITY TAKUX COOPYKEHUN OTHOCSITCS MasikKi, MOCTBI, TUIOTHHBI,
IIUTFO3BI, OAITHU, MauThl, HAOCPEIKHBIC U T.II.

[To Ha3HAYEHUIO 3aHUSI MOYKHO PAa3JeIUTh Ha TPU TPYIIIIbI: TPaKAaHCKHE,
MIPOMBIILJIEHHBIE U CETbCKOXO3SIMCTBEHHBIE. ['paxkJaHCKE 3/1aHus] IPEeIHA3HAYEHBI JJIs
oOcmyKrBaHMsI OBITOBBIX M OOIIECTBEHHBIX MOTPEOHOCTEH yenoBeka. OHU
MOIPA3NICTISAIOTCS HA KUJIbIe, U 00IECTBEHHBIE (KITYOBI, TEATPHI, IIIKOJIbI, OOJTHHHIIB U
T.IL.).

[IpoMbIITIEHHBIE 3JaHUS CITYKAT [T pa3MEIIeHUs OpyAUM MPOU3BOJACTBA U
BBITIOJTHEHUS TPYIOBBIX MPOIIECCOB (3maHust paOdpuK, 3aBOJOB, dJIEKTPOCTAHIINH,
KOTEJbHBIX, JIET0, Fapaxel u T.11.).
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CenbCKOX035MCTBEHHBIE 3/ITaHU MTPEAHA3HAYEHBI 151 00CTYKUBaHUs MOTPEOHOCTEN
CEJIbCKOT0 X03sCTBA (34aHUs A1 COAEPKAHUSI CKOTA U MITULIbI, CKJIA bl
CENbCKOXO3AMCTBEHHOM MPOAYKIIMH, CKIAbl IJOXUMUKATOB U YAOOPEHUI, 3AaHUs AJIs
XpaHEHHUS U PEMOHTA CEJIbCKOXO035MCTBEHHBIX MAIIIHUH).

3naHus JesATCs Ha BBICOTHBIE, TOBBIIIEHHON 3TAXKHOCTH (CBBIIIE JIEBSITH dTaXeEH),
MHOT'03Ta)KHbIE (BBICOTOM O0JIee TpeX ITaKel) U MalodTaKHbIE (JI0 TPEX dTAKEH
BKJIIOYUTEIBLHO). DTAXXHOCTD 3IaHUHN OMPEACIISIOT M0 YUCITY HAJ3€MHBIX dTaXeH.

Paznuyaror cneayromue BUIbI A TaKEN:
- HaJI3eMHbIE - TI0JI ATaXKa PACIOJIOKEH HE HUXKE YPOBHS TPOTYyapa;

- IOKOJIBHBIE - TI0J1 3TaX<a PacIojIOKEH HIKE YPOBHS TpPOTyapa He 0oJiee 4eM Ha
MOJIOBUHY BBICOTHI IOMEIIEHUS;

- IOABAJIBHBIC - ITOJ 3TaxXKa SaFJIY6JICH HHKC YPOBHA TpOTyapa 0oJjee yeM Ha IOJIOBUHY
BBICOTHI ITIOMCIIICHU .

CrpoutenbHble UepTEKHU OTIMYAIOTCS OOJIBIINM pazHoOOpa3ueM. B 3aBucuMocTH ot
BUJIa N300pakaeMbIX 0ObEKTOB CTPOUTENIbHBIC YEPTEHKHU HA3BIBAIOT TaK:

- APXUTCKTYPHO-CTPOUTCIIBHBIC - UCPTCIKHU KHUIIBIX, O6III€CTBCHHI)IX u
IMPOU3BOACTBCHHBIX SJIaHI/If/i;

- UH)KCHEPHO-CTPOUTETBHBIC - UEPTEIKU PA3IUUHBIX HHKEHEPHBIX COOPYKEHUI MOCTOB,
KEJIE3HBIX U MIOCCEUHBIX TOPOT, TOHHENIEH, dCTaKal, TpaupeH, pe3epByapoB U T.1I.

ConepxaHue U COCTaB YepPTEKEH 3aBUCUT OT CTAUN MTPOCKTUPOBAHMUS.
[IpoexTupoBaHue 3TaHUI U COOPYKEHHUI OOBIYHO BEJIETCS B IBE CTAUU:
1) npoexTHas JOKyMEHTAIIUS;

2) paboyvast JOKyMEHTAIIUS.

B cocrtaB npoekTHON TOKYMEHTALMU BXOASAT YEPTEKHU IIIAHOB, PA3pPE30B 3AaHUM,
dacanoB, reHepaibHbIC TUIaHbI 0€3 JeTaNIbHON MPOPA0OTKH KOHCTPYKIMid. Cio/1a BXOIUT
U CMETHO-(DMHAHCOBBIN pacyeT U APyrue TeXHUKO-d3KOHOMUYEeCcKue mokazatenu. [locie
TOTO KaK MPOEKTHAas JOKyMEHTAIUs OyIeT yTBEpKIeHa, Ha €€ OCHOBE
pa3pabaThIBalOTCS MOAPOOHBIE paboure YepTeKH, IO KOTOPHIM OYIeT BECTHUCH
CTPOUTENBCTRBO.

Macmtadbl, IPUQT ¥ TUHUN B CTPOUTEIbHBIX YepTe:Kax

YepTexku BBIMOTHSIIOT B ONTUMAJIBHBIX MacITabax ¢ y4eTOM MX CIOKHOCTH H
HACBIIEHHOCTH MHpopMaineit. Macmtabbl Ha YepTekax He YKa3bIBaloOT, 32
HCKIIIOYEHUEM YEPTEKEN U3ICIIUNA U IPYTUX CIy4aeB, MPETyCMOTPEHHBIX B
cootBeTcTBYIOmUX ctanaaprax CIIJIC. B ctpouTenbHbIX YepTexkax u3o0paxaror
00BEKTHI OOJBIIMX PA3MEPOB, TTOITOMY MMPUMEHSIOTCS MAaCIITaA0bl YMEHbBIIICHUS.

MacmTab — OTHOIIIEHUE JIMHEWHBIX Pa3MEePOB N300PKEHUS MPEAMETA Ha YEPTEXKE K
nercteutenbHbIM ero pazmepam. [[OCT 2.302-68 st CTpOUTENBbHBIX YePTEXKEM
PEKOMEHyeT CIASAYIOINE MAacIITa0bI: TIIAHbI dTaXeH, pa3pessl, pacansr - 1: 200, 1:
100, 1: 50; geramu 3manus - 1: 25, 1: 20, 1: 15, 1: 10.

IpudT ans Hagnucent u pazmepHbix ancen oepercs cornmacao ['OCT 2.304-68.

Pa3pemiaeTcst Tak)ke UCIOJIB30BaTh Y3KUM apXUTEKTYpPHBINA IPUPT.
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JIvHWY B CTPOUTENBHBIX YepTekaxX UCmonb3ytoT coriaacHo ['OCT 2.303-68.

[Ipu U3y4eHUH CTPOUTEIBHBIX YEPTEKEN HEOOXOAUMO 3HATh HEKOTOPBIE TEPMUHBI U
ITOHSATHS.

KoHCTPYKTHBHBIMH 3J1eMeHTaAMM Ha3bIBAIOTCS OTACIbHBIE OTHOCUTEIHHO
CaMOCTOSITeNTbHbIC, KOHCTPYKTUBHBIC YaCTU 3/1aHUS WIH COOPYKEHHS, HAITPUMED,
NaHesb NePEeKPbITUs, CTOMKA KapKaca, *KeJle300€TOHHbIA pUresnpb, Oanka.

Oﬁ'beMHO-HJ'IaHI/II)OBO‘-IHLIMH JJIEMCHTaAMU HA3bIBAKOTCA OTACJIBHBIC ITIOMCIICHUA,
OTaXu 3JaHHuA, JCCTHUYHBIC KJIICTKHU U T.II.

IIpoekTupoBaHue U CTPOUTENILCTBO 34aHUN U COOPYKEHUN IPOU3BOIUTHCS B
COOTBETCTBUM C YCTAHOBJICHHOM B HalleH cTpaHe ENMHON MOIYJIBHONW CUCTEMOU
(EMC). Ona npeacraisieT co00ii CBOJ IPpaBUJl KOOPAUHALIMU Pa3MEPOB 00BEMHO-
IJIAHUPOBOYHBIX U KOHCTPYKTUBHBIX DJIEMEHTOB, HA OCHOBE OCHOBHOI'O €JUHOI0
Moayns. MoayiieM sIBIIsIeTCs YCIOBHAs €IMHUIIA U3MEPEHMS. 32 OCHOBHON MOAYJb

npuHAT pazmep 100 mMm. Bece 00beMHO-TIIIaHUPOBOYHBIE pa3Mepbl MOMEILEHUH,
JIECTHUYHBIX KIETOK U KOHCTPYKTUBHBIX 3JIEMEHTOB (CTEH, MEPEKPHITHIA U JP.) JOJIKHBI
OBITH KpaTHBI MOYJI0. MOIYTb MOXKET OBITh MPOU3BOAHBIM U IETUTHCS Ha
YKPYIHEHHBIN U APOOHBIN.

YKpyrHEeHHbIC U IPOOHBIE MOTYJIH 00Pa3yIOTCsS YMHOXEHUEM BEITUYMHBI OCHOBHOTO
MOJIYJIS Ha LEJIbIN Wi JpoOHBIi ko dunment. Ykpynuenasie Moayiau 6000, 3000,
1500, 1200, 600, 300 u 200MmM 0603HaYarOT cOOTBETCTBEHHO - 60M, 30MJI5M, 12M,
6M, 3M u 2M, a apo6ubie moayau - 50, 20, 10, 5, 2 u 1 MM 0603HaYarOT
COOTBETCTBEHHO - 1/2M, 1/5M, 1/20M, 1/50M, 1/100M.

IKCIJIMKALIMS NTOMeleHH i

Hewep nowads, \Kem
S| [rore- HaumenoBanue MZ |
u, -
5818 WUA
<

44
125

lrsl R I

Ili1an 0J1aroycTpoiicTBa TEPPUTOPUH

[Tnan 6maroycTpoicTBa TEPPUTOPHH BBITOIHSIIOT HA OCHOBE Pa30MBOYHOTO TIaHa Oe3
yKa3aHUsI KOOPJUHALIMOHHBIX OCEH, KOOPIUHAT U Pa3MEpPHBIX MPUBSI30K, A0COTIOTHBIX
OTMETOK 3/JaHUI, COOPYKECHUMU.

Ha nnane 61aroyctpoiicTBa TEpPUTOPUM HAHOCSIT U YKA3bIBAIOT:

a) TPOTyapbl, JOPOKKHU U UX IIUPUHY;

0) IIOMIaAKU PA3JIMYHOIO Ha3HAYEHUS U UX PA3MEPBIL;
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B) MaJjible apXUTEKTYpHbIE (POPMBI M IEPEHOCHBIE U3AENINA IUIOIMA0K ISl OTAbIXA;

I') I€pPEBbs, KYCTAPHUKHU, IBETHUKH, TA30HBI.

DnemMeHThI 01aroycTpoiicTBa NPUBSA3BIBAIOT K HAPYKHBIM IPaHsAM CTEH 3[aHUH,
(coopyx’eHul) «KpaCHBIM» JINHUSAM, aBTOMOOMJIBHBIM JJOPOTaM MJIU KEJIE3HOIOPOKHBIM
My TSIM.

[Tpu OoNbIION HACKHIILIEHHOCTH U300paXKeHUH 1aHa O0J1aroyCTpOMuCTBa TEPPUTOPHUH
JIOIYCKAeTCsl BHIMOIHATH HECKOJIBKO TUIAHOB 0 BUAaM paOOT C MPUCBOEHUEM KAKIOMY
IJIaHy COOTBETCTBYIOIIETO HAMMEHOBaHUs, Hanpumep, «llnan ozenenenus», «Ilnan
PacIoIOKEHHS MAJIBIX ApXUTEKTYPHBIX popm», «[1naH npoe3noB, TpOTyapoB, AOPOKEK
u wiomanok». Ha puc. 30 npuenen npumep opopMieHMs IaHa 03€JIEHEHMS.
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HpaBn.Ha BBINNOJHCHHA IIAHA 3TAaKa

[Tnan 3manus gaet npeacTaBieHue o GopMe 31aHKs B IJIaHE U B3aUMHOM
PacCONOKEHUH OTICNIBHBIX ITOMENIeHU . Ha mane 31annii noKa3pIBalOT OKOHHBIE U
JIBEpHBIC IPOEMBI, PACIIOIOKEHUE MEPETOPOJOK U KAMUTAIbHBIX CTEH, BCTPOCHHBIX
mkagoB, CAaHUTApHO-TEXHUYECKOe oOopyaoBanue u T.1. Ecnu muman, dacan u paspes
31aHUS] MOT'YT OBITh Pa3MEIICHBI Ha OJTHOM JIUCTE, TO IJIaH PacIoyiararoT moa ¢gacaaom B
MIPOCKIIMOHHOMN CBsI3M ¢ HUM. OIHAKO U3-3a OOJIBIINX Pa3MEPOB N300paKCHUH TIJIaHBI
0OBIYHO TIOMEIIAIOT HA OTACIBHBIX JTUCTAX, IIPH ATOM JIJTMHHAS CTOPOHA WX TTOMEIIAeTCs
BIOJIb JINCTA.

Hanecenue pasmepos. Ha ruiane npocTaBiisitoT pa3Mepbl, KOTOPbIE 1al0T BO3MOKHOCTb
CYIIUTh O BEJINUMHE BCEX MOMEIIEHUHN U pa3Mepax KOHCTPYKTUBHBIX 3JIEMEHTOB 3/IaHHUSI.

Pa3Mmepsl Ha cTpouTenbHbIX YepTexxax HaHOCAT B cooTBeTcTBUM ¢ ['OCT 2.307-68 u
21.101-97.
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Bonpocwt ona camonposepku:
1. Yrto n3obpakatroT Ha CTPOUTEIBHBIX YepTekax?
2. B xakux macmitabax BBITOJHSIIOTCS CTPOUTEIIbHBIC YEPTECHKH ?
3. Kaxk 3amoiHsaTe dKCIuInKanuo?
4. Kak cTpouTs IIJIaH 37aHus?

IIpakTnueckoe 3ansTue Ne 25.
BbinoJiHeHNe YepTeka NJIAHUPOBKH Y4ACTKA WIH 30HbI C PACCTAHOBKOM

o0opya0oBaHuUS.

OO6pa3er; paboThI HA PUCYHKE 48.
BbINOTHUTE yepTek MIaHUPOBKH YYacTKa WM 30HBI C paCCTAHOBKOW 000pYIOBaHUS.
IIpounsBecTu pa3mMeTKy KOOPAMHAINOHHBIX JIMHUM.

HameTuTts TONIIMHY KamUTaIbHBIX CTEH, OKOHHBIX U JIBEPHBIX MPOEMOB.
PacctaButh 000pyi0BaHUE.

O6Bectu ueptex. PaccraBuTh pazmMepsl, 0003HAYUThH OCH.
O6pasen pabOThl HAXOAUTCS HA PUCYHKE ?
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Tema 01.5.1. O01Me cBeAeHUS 0 KHHEMATHYECKHUX CXeMaxX M UX DJIeMEHTAaX

Memoouueckue pexomenoayuu:.

B xone nzyueHust JaHHOM TeMbl HEOOXOJIUMO YCBOUTH THIIBI CXEM B 3aBUCUMOCTH OT
OCHOBHOT'O Ha3HAYE€HUS U OCOOCHHOCTH OTOOPaKEHUS Ha YEPTEKeE.
Cooeprcanue mempr: O01IE CBEIEHUS O cXeMaxX. THUIIBI CXeM B 3aBUCUMOCTU OT
OCHOBHOTO HazHadeHus. M3o00pakeHne KHHEMaTHISCKOM, THAPABINICCKOM,
IMHEBMATHYECKOMN U SJICKTPUYECKOU CXEM.
[TpaBuiia BBITTOJTHEHUS CXEM, YCIOBHBIE TpauUecKre N300pKEHHUS U 0003HAUCHUS UX
AJIEMEHTOB YCTaHOBJICHBI CTaHAApTaMU cebMOM Kiaccudukarronnoi rpynmnsl ECK/]
(I'OCT 2.701-84 u mocnenyromue). 8 Kmaccudukanus cxem u3ienanii Bcex oTpaciei
npombinieHHocTH, corstacHo 'OCT 2.701-84 «Cxembl. Bunbl u tumbl. O6mue
TpeOOBaHUS K BHITIOJIHCHUN», IPUBEeHA B TaOM. 1.

Bunsl 1 TiIel cxem

Tab6auma 1

[TpuzHak knaccudukammm

CxeMbl

O0o3HaueHue

Bunsl cxem B 3aBHCHUMOCTH OT
BHUJIOB DJIEMEHTOB U CBSI3EU

BakyymHsie
['mapaBnuueckue
Jlenenus
Kunematuueckue
OnTtnyeckue
ITneBmaTuueckue
KomOunupoBanHbie
DHEPreTUYECKne
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["a3oBbIC
DJIEKTPUUYECKUE

Turnbl cxem B 3aBUCUMOCTH OT | CTpYKTypHBIE

OCHOBHOT'O Ha3HAYCHUS OYHKIIMOHAIIbHBIE
[IpuHUMNIMaNBHBIE
Coenunenuit (MOHTaXXHBIC)
Ioaxnrouenus

OO6mue

Pacnonoxenus

[Ipoune

OOBeTMHEHHbBIC

CO~NOURWNRIQ X

HanmeHoBaHUe cXeMBbl ONIPEAEISAETCS €€ BUAOM U TUIIOM.

IIpumepsl KOLOB:

sCX€Ma JJIEKTpUUECKas NPUHIUIINAIbHAS-D3,

sCXeMa ruJpaBlINYeCcKasi COeIUHEHUM - ['4,

*CXeMa BJIEKTPUYECKask COCAMHEHUN U OAKII0UEHU -0,

CTpykTypHasi cxemMa OIpeJessieT OCHOBHbIC (DYHKIIMOHAIBHBIE YACTH HW3JCNIHUSI, HUX
Ha3Ha4YCHUE U B3auMMOCBs3U. DYyHKIIMOHATBHBIE YACTH M300pakaloT Ha CXeME B BHUJE
IPSMOYTOJILHUKOB WJIM MHBIX TUIOCKUX (DUTYP C BIHMCAHHBIMU B HUX O0O3HAUYCHUSIMU
TUIIOB JJIEMEHTOB. XOJ pabodero mpoliecca MOSCHSIOT JIMHUSMH B3aUMOCBSI3H CO
ctpenkamu B coorBetcTBum ¢ ['OCT 2.721-74.

DYyHKIUOHAJIBHAS CXeMa TOSCHIET OMNPEJCICHHBIE MPOILECCHI, MPOTEKAIOIIUE B
OTHENbHBIX LENsAX H3IAEAUs WIM H3[enuu B uenoMm. Mcnonb3yercs s u3ydeHus
NPUHIINIA pabOTHl U3/IEIHUs, a TAKKE MPU HAJIAJKE, PETYIHUPOBKE, KOHTPOJIE U PEMOHTE
U3JIEIINS.

IpuHuunuanbHas cxeMa (IOJHASA) ONPEAEISIET MOJHBIA COCTAB AIEMEHTOB U CBA3EH
MEXIy HUMH U JaeT MPEACTABICHHE O MpUHIUNAX padoTel uzaenus. CIyKdT s
pa3paboTKH JPYruX KOHCTPYKTOPCKUX JOKYMEHTOB, HallpUMEp, YepTeKeH MeHaTHBIX
TUIaT, MOHTQKHBIX CXEM, a TaKXe HM3y4eHHUs MPHUHIMIIOB pabOThl WU3AENUs TPH €ro
HaJaJKe U SKCIUTyaTaluu.

Cxema coeauHeHMil (MOHTAKHAsl) TOKA3bIBACT MOPSAOK COCIMHEHUS] COCTABHBIX
yacTel  M3MeNusd, COCTaB  JJIEMEHTOB  COEIWHEHW  (MPOBOJOB,  KTYTOB,
TpyOOIPOBOIOB),MECTa MPUCOEIUHEHU, BBOJIA U BHIBOJIA.

CxemMa NoAKJIKYEHUs TTOKAa3bIBAET BHEIIHUE MOAKIIOUEHUS u3ienus. Ero monb3yrorcs
pH pa3padbOTKe IPYTrUX KOHCTPYKTOPCKUX IOKYMEHTOB, a TAKXKE JJII OCYIICCTBICHHS
MOJKJIFOYEHHU N U3IEIUI U NPU UX SKCILTYaTALUU.

O0mas cxema ornpenensieT COCTaBHbIE YacCTH KOMIUIEKCA M COEAUHEHHUS UX MEKIY
co0o¥t Ha MecTe PKCIuTyaTaluu. Ero moab3yr0TCs Mpyu 03HAKOMIICHUU ¢ KOMITJIEKCAMH, a
TaKXe MPU UX KOHTPOJIE U IKCIUTYyaTallUH.

CxemMa pacnosiokeHHsl OINPENENIeT OTHOCUTEIBHOE PACMHOJIOKEHUE COCTABHBIX
JacTe wu3aenus, a Mph HEOOXOAMMOCTH TakXe TPOBOJOB, JXTYTOB, KaOeei,
TpyOOompoBooB 1 T.M. Ee mcmonme3yroT mpu pa3paboTke APYruX KOHCTPYKTOPCKUX
JOKYMEHTOB, a TakKK€ IpPU H3TOTOBIEHUM M SKCIUTyatauuu wuzaenuid. OCHOBHOE
BHUMAaHME B METOAWYECKUX YKA3aHUAX VYACIEHO CPEACTBAM PAalHOHAIBHOIO
rpaguyeckoro n300paxkeHus: U 0pOPMIICHUS MPUHUMUIIUAIBHBIX CXEM, TaK Kak OHU
HauOoJiee CI0XKHBI B UCIIOJIHEHUH U Yallle APYTUX BUJIOB UCIIOIB3YIOTCS B KYPCOBOM U
JUTUIOMHOM ITPOEKTUPOBAHUM.
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OO6mue TpeOboBaHUs K BBITIOJIHEHUIO CXEM !

KoMmekTHOCTh cXeM (HOMEHKJIATypa) Ha U3JeiIue ompenesnsercs pa3padOTYUKOM B
3aBUCUMOCTH OT OcCOOeHHOcTed wuzaenus. llpu 3TOM KOJMYECTBO THUIIOB CXEM Ha
U3JIETUE ONPEACNIAIOT MUHUMAJIbHBIM KOJIMYECTBOM, HO B COBOKYIHOCTH OHH JIOJKHBI
coliepKaTh CBEACHHUS B 00bEME, TOCTATOYHOM Il MPOEKTUPOBAHMS, U3TOTOBICHUS U
PEMOHTA U3/1EIH.

dopmaTel  JTUCTOB CXEM  BBIOMPAIOT B  COOTBETCTBUU €  TpeOOBaHUSAMH,
ycranoBieHHbiIMU B ['OCT 2.301-68, mpu 3TOoM OCHOBHBIE (HOpPMATHI SIBISIOTCS
MpEeANOYTUTENbHBIMU. BbIOpaHHbld (opMarT [OKEH obecneynBaTh KOMIIAKTHOE
BBINIOJIHEHUE CXEMbl, HE Hapyllas €€ HarjisJHOCTH M YAO0OCTBa IMOJb30BAHUS €IO.
Kaxxoil cxeme npucBauBaroT KOJl, COCTOSIUIMI U3 OYKBBI, ONPEACIIAIONICH BUI CXEMBI,
1 UG pbl, 0003HAYAIOIIEH TUIT CXEMBI.

I'OCT 2.701-84 npenycmaTpuBaeT CJIEAYIOIINE OCHOBHBIE TPEOOBAHUS K BBIMOJHEHUIO
CXEM:

*CXEMbI BBINOJHAIOTCS 0€3 co0ItoieHHs MacTada U IeUCTBUTEILHOTO PACIONOKEHHS
COCTaBHBIX YacTel u3zenus (yCTaHOBKH);

*JIONTyCKAETCs pacnojiaraTb yCJIOBHbIE rpaduyeckue 0003HaUCHUSI JIEMEHTOB Ha CXeMe
B TOM K€ TIOPSJIKE, B KOTOPOM OHHU PACIOJIOKEHBI B U3/ICNIUHU, NIPU YCIOBUH, YTO ITO HE
3aTPyIHUT YTCHUE CXEMBI;

srpaduyeckue 0003HAYEHUSI DJIEMEHTOB M COCAMHSIONIME MX JIMHUU PaclojiaraiT Ha
CXeMe TakuM 00pa3oM, uyToObl 0OECNeYUTh HAWIy4Illee MPEICTaBICHUE O CTPYKTYype
U3JIEIUS U B3aUMOJICHCTBUHU €r0 COCTaBHBIX YacTeH.

Kaxnas cxema cOmpoBOXIAeTCs MEPEeYHEM JJIEMEHTOB, KOTOpPBIA MOMENIAIOT Ha
NIEPBOM JIMCTE CXEMbI WJIH BBINOJHSAIOT B BUAE CAMOCTOSATEIBHOIO IOKYMEHTA.

Ha cxemax pomyckaeTcsi NMPUBOAWUTH Pa3WYHbIE TEXHUYECKHE IAHHBIE, XapakKTep
KOTOPBIX OMNPENENACTCS BUJIOM M THIIOM CXEMbl. OJTH CBEIEHHUS IOMEIIAIOT OKOJIO
rpaduuecknx o603HadeHUH (IO BO3MOKHOCTHU CIpaBa WIH CBEPXY) WIH Ha CBOOOTHOM
nojie cxembl (110 BO3MOXKHOCTH HaJ OCHOBHOM Haamuchio). Oxoio rpaduueckux
0003HAaYEHUN HIEMEHTOB M YCTPOWCTB MOMEIIAIOT, B YAaCTHOCTH, HOMUHAIbHBIC
3HAUEHUS MX MapaMeTpPoOB, a Ha CBOOOAHOM TOJIE — JUArPaMMBbl, TAOJIHIIbI, TEKCTOBBIE
yKa3aHUs.

Bce anemMenThI Ha cxemMax H300pakaroTCs YCIOBHBIMU IpaduueCKUMU 0003HAUYECHUSIMH,
HavyepTaHUE M pa3Mepbl KOTOphIX ycTaHoBIeHB B ctanaaprax ECK/ (I'OCT 2.703-68
... TOCT 2.770-68

- Ha mpuHuunuaneHON cxeme u3zenus J0JKHa ObITh MPeCTaBlIeHa BCSI COBOKYITHOCTh
KMHEMAaTHYECKUX  JJEMEHTOB W WX COCIMHEHUH, MpeAHA3HAYEHHBIX IS
OCYLIECTBIICHHS, PETYJIUPOBAHUSA, YIPABICHHS W KOHTPOJIS 3aJlaHHBIX JBUYKEHHU
UCIIOJTHUTEIBHBIX OpPraHOB; JOJDKHBI OBITh OTpPaKeHbl KHHEMAaTHYECKHE CBS3U
(MeXaHHYECKHE M HEMEXaHWYECKHE), MPEAYCMOTPEHHBIE BHYTPH HCIIOIHUTEIbHBIX
OpraHOB, MEXAY OTIAEJIbHBIMH MapaMH, LEMAMU WU TPYIIaMH, a TAaKXKE CBS3U C
VMCTOYHHUKOM JIBHIKEHHS.

- [IpyHIUNIHANBHYIO CXEMY W3JENHs BBIYEPUHMBAIOT, KAK MPABUIO, B BUAE Pa3BEPTKHU.
Jlonyckaercs NpUHIMIHAIBHBIE CXEMBI BIIUCHIBATh B KOHTYP U300pa)Xe€HUS U3AENNs, a
TaK)K€ BBIYEPUYMBATH B aKCOHOMETPUYECKUX MPOEKLIUAX.

- Bce snemMeHThl Ha cxeMe M300pakaloT yCJIOBHBIMHU rpadUuuecKUMU 0003HAUCHUSIMU
WJIM YIPOILIEHHO B BUJE KOHTYPHBIX OY€pTaHUM.
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- MexaHu3Mbl, OTAEIBHO COOHMpaeMble UM  CaMOCTOATEIBHO  PEryJIUupyeMble,
JOIyCKaeTcsl M300pakaThb Ha MNPUHLUIHUAIBHON cxemMe wu3fenus 0e3 BHYTPEHHHX
cBsa3eil. Cxemy Ka)J0ro TaKoro MexaHu3Ma U300pakaroT B BUJE BHIHOCHOTO 3JIEMEHTA
Ha oOWEed NPUHLMIHUAIBHOM CXEME H3/eNsA, B KOTOPOE BXOJUT MEXaHU3M, WJIU
BBINIOJIHSAIOT OTAEJIBHBIM JIOKYMEHTOM, IpPU 3TOM Ha CXEME H3JeNusl MOMEIIAIT
CCBUIKY Ha 3TOT JOKYMEHT.

- Ecnu B cocTaB m3zenusi BXOJAUT HECKOJIBKO OJMHAKOBBIX MEXaHU3MOB, JIOIMYCKAETCs
BBINIOJIHATh MPUHUUIUAIBHYIO CXEMY JJii OJAHOIO0 W3 HHUX, a JpYrue MeXaHU3MBbl
n300paxaTh YIPOILECHHO.

- BsaumHoe pacnoyio)keHHe 3JIEeMEHTOB Ha KHHEMAaTHYEeCKOM CXeMe JIOJKHO
COOTBETCTBOBATh UCXOAHOMY, CPEAHEMY UJIU paboyeMy MOJOKEHUIO UCTIOJHUTEIbHBIX
OpraHOB W3JAeNUs (MEXaHU3Ma).

Jlonyckaercs TOSICHATh HAIAMUCHIO TOJOKEHUE WCIOJHUTENbHBIX OpPraHoB, IS
KOTOpBIX BblYepueHa cxema. Eciau sjeMeHT mnpu paboTe H3Aenus MEHSET CBOE
MOJIOKEHHE, TO Ha CXEME JIONYCKaeTCs MOKa3blBaTh €ro KpaHUE MOJ0KEHHUS] TOHKUMHU
MITPUX-TTYHKTUPHBIMU JIMHUSIMU.

- Ha xkuHemaTnyeckod cxeMe, HE Hapylas SICHOCTH CXEMbl, JOIYCKaeTcs: a)
NEPEHOCUTD 3JIEMEHTHI BBEPX WJIM BHU3 OT UX UCTUHHOTO IMOJIOKEHUS, BBIHOCUTH UX 32
KOHTYp W3JIeNusi, HE MEHAS MOJOXKEHHUs; 0) MOBOpAYMBATH AJEMEHTHI B MOJIOKEHUS,
Haubosee yao0HbIe I M300pakeHUsa. B 3TUX ciayyasix CONpspKEHHbIE 3BEHbS Maphl,
BbIUEPUECHHBIE Pa3/eIbHO, COSAUHSIIOT IITPUXOBOU JTMHUECH.

- Ecnum Basibl WM OCHM TIpU M300pKEHMM Ha CXEMe TMEepeceKaroTcs, TO JIMHUU,
M300paXkarolye ux, B MECTaX NEPECEUCHUs HE Pa3phIBAIOT.

- Ecnu wa cxeme Bajbl WIM OCH 3aKPBITHl JPYTUMH D3JIEMEHTAMU WU YacTsIMU
MEXaHM3Ma, TO UX U300paXKarloT KaKk HEBUIUMBbIE.

- lomyckaeTcst Bajibl yCIIOBHO MOBEPTHIBATH TaK, KaK 3TO MOKAa3aHO HA YEPTEKE.
-CooTHOIIIeHHE pa3MepoB YCIIOBHBIX rpaduueckux 0003HaYeHU
B3aMMOJICHCTBYIOIMX DSJIEMEHTOB Ha CXEeME JIODKHO MPUMEPHO COOTBETCTBOBATH
JEHCTBUTEILHOMY COOTHOIICHHUIO Pa3MEPOB 3TUX DJIEMEHTOB B U3/ICIIHH.

- Ha npuHmMnmuaneHbIX cXxeMax H300paXKaloT: Ballbl, OCH, CTEPKHH, IIATYHBI,
KPUBOIIMIMBI U T.M. - CIUIOIIHBIMH OCHOBHBIMU JIMHUSIMU TOJIIUHOW S; SJIEMEHTHI,
U300pa)KEHHBIE YIPOIICHHO B BHJE KOHTYPHBIX OYEpTaHM, 3yOdaTble KoJeca,
YEepPBSIKH, 3BE3J]0UKH, IKUBBI, KyJaYK{A U T.I. - CIUIONIHBIMU JIMHUSMU TOJIIIUHOMN S/2;
KOHTYp U3JeNds, B KOTOPbIA BIMCAaHA CXE€Ma, - CIUIOIIHBIMA TOHKUMHU JIMHUSIMU
TOJIIMHOM OT $/2 70 s/3 ; KHNHEMATHUYECKUE CBSI3U MEXKAY CONPSKEHHBIMU 3BEHBSIMU
nmappl, BBIUYEPUCHHBIMU paA3NIENbHO, - IITPUXOBBIMH JIMHUSMHU TOJIIUHOU S/2;
KUHEMATUYECKUE CBA3M MEXAY OHJIEMEHTAMH WM MEXIY HHUMH U HUCTOYHHKOM
NBWKEHHUSI 4Yepe3 HEMEXaHWYeCKHe (PHEPreTUYEeCKUe) Yy4YyacTKu - JBOHMHBIMU
IMITPUXOBBIMA JIMHUSIMU TOJIIMHOW OT $/2 10 $/3; pacueTHbIE CBA3M MEXIY
AIIEMEHTaMH - TPOMHBIMU MITPUXOBBIMH JIMHUSMH TOJIIIUHOK OT $/2 110 s/3.

- Ha npuHuMnuanbHON cXeMe W3JeNus YKa3blBalOT: a) HAUMEHOBAHHUE KaxIou
KHHEMATHYECKOW TPYMIbl 3JIEMEHTOB, YYHTHIBasS €€ OCHOBHOC (YHKIHOHAIHHOE
Ha3HayeHue (Hampumep, OPUBOJ IMOJayM), KOTOPOE HAHOCAT Ha IMOJKE JIMHUU-
BBIHOCKH, IPOBEAEHHONW OT COOTBETCTBYIOIIEH I'PyNIbl; 0) OCHOBHBIE XapaKTEPUCTUKH
U napamMeTpbl KUHEMATHYECKUX D3JIEMEHTOB, OMNPEACNSIONMEe HCIOTHUTEIbHbIC
JNBIKEHHUS paboOuuMX OpraHoB WU3JIeNMs WIM €ro COCTaBHbIX uactel. - Eciu
NPUHIUNHAIbHAS CXEMa U3JCNUSl COJEPKUT DIIEMEHThI, MapaMeTpbl KOTOPBIX
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YTOUHSIIOT MPU PETyJIUPOBAHUU MTOAOOPOM, TO HA CXEME 3TU MapaMETPhl YKA3bIBAIOT Ha
OCHOBE pacyeTHBIX JaHHBIX M JAenatoT Haanuck: "llapamerpsl monOuparoT mnpu
pEryJIupoOBaHuN .
- Ecnu npuHIMnuanbHas cxema CoJAep KUT OTCUETHBIC, ACIUTEIIbHbIC U APYTUE TOYHBIC
MEXaHW3Mbl U TMapbl, TO Ha CXEME YKa3bIBAIOT JaHHbIE 00 WX KHUHEMAaTUYECKOU
TOYHOCTH: CTENEHb TOYHOCTH NEpeAaud, BEJIUYUHBI JOMYCKAEMbIX OTHOCUTEIbHBIX
MEePEMEILICHHUI, TOBOPOTOB, BEIUYMHBI JIOMYCKAEMBIX MEPTBBIX XOJOB MEXIY
OCHOBHBIMU BEIYIIUMU U UCTIOJHUTEIbHBIMU 3JIEMEHTAMU U T.II.
- Ha npuHInunuanbHONW cXeMme JOMYyCKAaeTCs YKa3blBaTh: a) MPEICIIbHbIC BEIMYHHBI
yucesa 000pOTOB BaJOB KHHEMATHYECKUX IIeTeid; 0) ClpaBOYHbIE U PacUETHBIC JTaHHbBIC
(B Buge rpadukoB, auarpamm, TaOJUIl), MNPEICTABISAIOMINE IOCIEI0BATEILHOCTD
MPOIIECCOB 10 BPEMEHU M TMOSCHSIOMINE CBSI3M MEXAY OTACIBbHBIMH DJIEMEHTAMHU.
N300paxeHust 2JIeMEHTOB BHIYEPUMBAIOTCS HA CXEMaX B IMOJOKECHUH, YCTAHOBICHHOM
COOTBETCTBYIOIIUM CTaHAAPTOM.
VYcnoBuble rpaduueckue o0003HAUCHMsI cojepkaT OyKBEHHBbIC, LUGPOBBIE WU
OYKBEHHO-IIU(PPOBBIE OO03HAUCHHUS.
[To3urmonnsie 0003HauUEHUsI SJIeMEHTOB KuHeMaTH4YecKue CXEMbl YCTaHABIWBAIOT
COCTaB MEXaHM3MOB M TIOSICHAIOT YCJIOBUSI B3aUMOJICHCTBUS HMX DJIEMEHTOB.
KunemMatuueckue cxembl BBHITIOJHSIOT B BUJIE PAa3BEPTKH: BCE BaJbl U OCHU YCIOBHO
CUMTAIOTCSI PACIOJIOKEHBl B OJHOW TIJIOCKOCTH WM B MapalIEIbHBIX TIOCKOCTSIX.
B3anMmHOEe  mMOJOKEHHME  DIEMEHTOB HAa  KHHEMAaTHYECKOW  cXemMe  JOJDKHO
COOTBETCTBOBATh UCXOJHOMY, CPETHEMY UJIU pabodYeMy MOJIOKEHUIO UCTIOTHUTEIBbHBIX
opraHoB wusznenus (MexanusMma). JlomyckaeTcss MOSICHATh HAANUCHIO TOJOXKCHUE
UCIIOJIHUTEIBHBIX OPTraHoB, JJIA KOTOpPhIX H300pakeHa cxeMa. Eciu sneMeHT mpu
paboTe u3zenus MEHsEeT CBOE TMOJI0KEHHE, TO Ha CXeME JIOMYCKAeTCsl TTOKa3bIBaTh €ro
KpaliHHE MOJ0KEHUS TOHKUMHU HITPUXIYHKTUPHBIMU JUHUAMH. Ha kuHeMaTtuueckoi
CXEME DJIEMEHTaM MPHUCBAaWMBAIOTCS HOMEpA B MOPSAIAKE MEpenadd BMKEHUs. Baibl
HYMEpYIOTCS PUMCKUMH IU(paMu, OCTalIbHbIE 3JIEMEHThI — apaOckumu. [lopsakoBbIit
HOMEP 3JIEMEHTA YKa3blBalOT HA IOJIKE JIMHUU-BBIHOCKHU, MpoBOoAMMON OT Hero. Ilon
MOJIKOM JIMHUU-BBIHOCKM YKa3bIBAIOT OCHOBHBIE XapaKTEPUCTUKU M MapaMeTpbl
KMHEMATUYECKOTO 3JIEMEHTA (TUIl U XapaKTEpUCTHKY ABUTATENS, JUAMETPbHI IIKUBOB
pPEMEHHOM mepeaayn, MOIyJIb U YUCIIO 3yObeB 3y0UaToro Kojeca u Jp.)
Ha kuHemaTtnuecknx cxemMax U300pa)karoT: Bajbl, OCH, CTEPKHH, IIaTyHbI, KPUBOIIHUIIBI
CIUIOITHBIMA OCHOBHBIMU JIMHUSIMH TOJIIMHOW §S; JJIEMEHTHI (3yOuarhie Koleca,
YEpBSIKM, 3BE3JOYKH, IIaTyHbl, KYJayKH), IOKa3aHHbIE YIPOUIEHHO BHEIIHUMU
OUYEPTAHMSIMHU, - CIUIONIHBIMU JIMHUSAMH TOJIIMHOW $/2; KOHTYp U3JEIHs, B KOTOPBIHA
BIIMCAaHA CXEMa, - CIUIOIIHBIMU TOHKUMHM JUHHUSAMH, TOMUHON s/3. KuHnemaruueckue
CBA3U MEXAY COMNpPSOKEHHBIMH 3BEHBSIMM TApbl, BBIUEPUYEHHBIMU Pa3/IEINIbHO,
MMOKA3bIBAIOT  IITPUXOBBIMH  JIMHHSAMH  TOMIMHHOW  s/2. Kaxknaelidi  37IeMeHT,
M300pKEHHBII Ha cXeMe, CHaOXalT UQPOBBIM WM OYKBEHHO-TIU(DPOBHIM
o0o3HaueHWeM. OJTH O0003HAYCHHS 3aHOCIT B TEPEUYEHb DIIEMEHTOB, KOTOPBIN
pacronaratoT HaJl OCHOBHOW HAJNKHChIO M 3alOJHSIOT CBEpXy BHU3. YuHTaTh
KMHEMATUYECKYI0 CXEMYy HAYMHAIOT OT JIBUTaTelis, BKIIOYAIOLIETOCS HCTOYHHKOM
JBUKEHUS BCEX JeTaneil MexaHu3Mma. BBISBIISS MO YCIOBHBIM 00O3HAYEHUSM KaX bl
AJIEMEHT KHUHEMAaTUYeCKOW Ienu, M300pakKeHHBI Ha CXeMe, YCTAaHaBJIMBAIOT €ro
Ha3HAYCHUE U XapaKTep Nepeaadu ABUKEHUS CONMPS)KEHHOMY 3JIEMEHTY.

Bonpocwt ona camonposepku:
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Tuner cxem?

Wb E

Oco6eHHOCTH N300pakeHUsI KHHEMAaTHYECKOU CXEMBI.
Oco0eHHOCTH N300paXKeHUsI TUAPABINYECKON CXEMBI.
Oco6eHHOCTH N300pakKeHUsI MTHEBMAaTUUECKON CXEMBI.
Oco0eHHOCTH N300paKEeHUs FIEKTPUUECKON CXEMBI.

IpakTnuyeckoe 3ansaTue Ne 26.

BbinosiHeHne YepTeka KHHEMATHYECKOM CXeMbI

O6pa3zen paboThl HA pUCYHKE 49.
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