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Conep:kanue

[TacmopT KOMILJIEKTa KOHTPOJILHO-OLIECHOUHBIX CPEJICTB.
Pe3ynbTaThl OCBOCHMS YUeOHON TUCHUIUIUHBI, TTOJICKAIINE MPOBEPKE.
Or1eHKa OCBOEHUS YUEOHOUM AUCITUTIIIUHBI:

dopMbI 1 METOJIbI OLICHUBAHMS.

Koaudukarop orieHOYHBIX CPEACTB.

3agaHus IS OIICHKYU OCBOCHUS JTUCIIUIIIMHEI.



1. IIacmopTt KOMIIEKTa KOHTPOJbHO-OLIEHOYHBIX CPEACTB

B pesynbrate ocBoeHus ydeOHoi mucturuiuuael OI1.01 Huowcenepnas
epaguxa oOydarolmuica JTOoJKeH o6nanate npexycMoTpeHHbiMu PI'OC mno
crienuanbHOCTH 23.02.01 Opeanuszayus nepego3ok u ynpaesieHue Ha mpaucnopme
(no eudam) (6azosas no02omosKka) CIeyOIMUMU 3HAHUSIMU, YMEHUSIMH, KOTOPBIC
dbopmupyIoT npodeccuoHaIbHble KOMIETEHIIMH, U OOUIMMU KOMIETEHIUSMU, a
TAaK)K€ JIMYHOCTHBIMU pe3yjbTaTaMUd OCBAaMBAEMBbIMU B pPaMKax IPOrpaMMbl
BOCITUTAHUS:

VY1 - unTaTh TEXHUYECKHUE YEPTEKU;

VY2 - 0popMIISATh IPOEKTHO-KOHCTPYKTOPCKYIO, TEXHOJIOTUYECKYIO U IPYTYIO
TEXHUYECKYIO JOKYMEHTALMIO.

31 - OCHOBBI IPOEKIIMOHHOTO YEPUYEHUS,

32 - mpaBwia BBINOJHEHHS YEpPTEkKEH, CXEeM M ACKHU30B IO MPOPUIIO
CHELHUATbHOCTH;

33 - cTpykrypy U o(dOpMIIEHHE KOHCTPYKTOPCKOM, TEXHOJOTHYECKOH
JOKYMEHTAIIMU B COOTBETCTBUM C TPEOOBAHUSIMU CTaHIAPTOB.

OK 01 Beibupars criocoObl perieHust 3a1a4 MpopecCUHOHAILHON JIESITEIbHOCTH
IIPUMEHNUTENIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02 Hcnonp3oBaTh COBpEMEHHBIE CpEACTBAa IIOWCKA, aHalIu3a |
WHTEpIpeTauu nHhopManuu 1 THHOPMAITMOHHBIC TEXHOJIOTUU JIJISl BHITIOTHEHUS
3as1a4 MpoheCCUOHATLHOMN NEeATeTLHOCTH.

I[IK 2.1 OpranuzoBbiBaTh padOTy Me€pcoHaja MO IUJIAHUPOBAHHUIO U
OpraHu3aliy MEPEBO30YHOrO MpoIlecca.

[1IK 3.1 OpranuzoBsiBaTh paboTy mepcoHana mo 00paboTKe MepeBO30UYHBIX
JOKYMEHTOB M OCYUIECTBJICHHIO pAacyeToB 3a YCIYrH, HpeloCTaBisieMble
TPaHCIOPTHBIMU OpPraHU3aALUIMH.

JIP 4. IlposBnsitonuii 1 JEMOHCTPUPYIOIIUN YBaXXCHUE K JIOASM TpyAa,
OCO3HAIONINI [IEHHOCTh COOCTBEHHOTO TpyAa. CTpemsimuiicss K GOpMHUPOBAHUIO B
CETEeBOU CpeJie TUMYHOCTHO U MPO(PECCHOHAIIBHOTO KOHCTPYKTUBHOI'O «1IH(POBOTO
cienar;

JIP 13. TotoBHOCTH, o0OydYaromerocs COOTBETCTBOBATb OXKHJIAHHUSIM
paboTromarenei: OTBETCTBEHHBIN COTPYAHHUK, JUCHUITIMHUPOBAHHBIN,
TPYIOTIOOMBBIN, HALIETICHHBIN Ha TOCTH)KEHUE MMOCTABICHHBIX 33/1a4, 3 ()EKTUBHO
B3aMMOJICHCTBYIOIIMIA C WICHAMU KOMAaHJbl, COTPYAHHUYAIOIIHMU C JIPyTUMHU
JIIOJIbMU, TPOEKTHO MBICIISIIINIA;

JIP 27. IlposiBasifouii CIOCOOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO B 001aCTH
Mpo(ecCHOHANBHBIX KOMIIETEHIIMN 1 MEKIMCUUIIITMHAPHBIX 3HAHUN;

JIP  30. OcyuiecTBisOmUA MOUCK M HUCIOJIb30BaHUWE HWHGOPMALIHH,
HeoOxonuMon g 3((EKTUBHOTO  BBIMOJHEHHUS  pa3IMYHBIX  3ajad,
npo(ecCUOHaTBLHOTO U IMYHOCTHOT'O Pa3BUTHS.

dopmon aTTecTaluu 1o yueOHOM JUCLUTUITUHE ABJIAECTCA
aupdepeHMPOBAHHBIN 3a4eT.



2. Pe3yabTatsl
npoBepke
2.1.

OCBOEHHUSI Y4YeOHOM JMCIUIIHHBI,

noaJIesKamme

B pesynbrare arrectanuu 1no yueOHOW JUCHMILUIMHE OCYIIECTBIISAECTCS

KOMIUIEKCHAsI TMPOBEPKA CHEAYIOMMX YMEHUN W 3HAHHUM, a TaKke JIUHAMHUKA

dbopmupoBaHus OOIIMX,

npodeCCUOHATIbHBIX

PE3YJILTATOB B paMKaXxX IMpOorpaMmMbl BOCIIMTAHMA .

KOMHCTCHHI/Iﬁ Hn JMYHOCTHBIX

Pe3yabTarsl 00y4yeHus

IMoka3aTe/n OLIEHKHU pe3yJabTaTa

DopMa KOHTPOJIS U

(¥, 3, OK/IIK, JIP) OllCHUBAHMUS

Ymersb:

V1 - uutath TEXHUYECKUE CBOOOJTHOE BJIA/ICHHE TEXHUKOW YTCHUS | SKCIIEPTHOE

YepTeKHU TEXHUYECKUX YepTexeit HaOO/IeHNE Ha

OK 01, OK 02, IIK 2.1, IIK 3.1 MPAKTUYECKHUX

JIP 4, JIP 13, JIP 27, JIP 30 3aHATHAX, OIICHKA
BBITIOJTHEHUSI
rpadudeckux pador,
Qg epeHITMPOBAHHBIN
3a4yeT

Y2 - 0dpopMIISITh TPOSKTHO- BJIaJICHUE OCHOBHBIMH TIPUEMaAMHU AKCIIEPTHOE

KOHCTPYKTOPCKYIO, paboTHI C MPOEKTHO-KOHCTPYKTOPCKOM, | HaOMIOAeHHE Ha

TEXHOJIOTHYECKYIO U JIPYTYIO TEXHOJIOTHYECKOW U JIPYTOil MPAKTHYECKUX

TEXHUYECKYIO JOKYMEHTAIMIO | TEXHUYECKON JOKyMEHTaIeH 3aHATHUAX, OLIEHKA

OK 01, 0K 02, IIK 2.1, IIK 3.1 BBITIOTHEHHUS

JIP 4, JIP 13, JIP 27, JIP 30 rpaduyeckux pador,
Qg epeHITMPOBAHHBIN
3a4eT

3HaTh:

31 - OCHOBBI MPOEKIIMOHHOTO 3HaTh OCHOBBI TPOEKIIMOHHOTO AKCIIEPTHOE

YepUCHUS YepUCHUS, TTPABUJIA BBITIOJTHEHUS HaOJNIOZICHUE Ha

OK 01, 0K 02, IIK 2.1, TIK 3.1 | ueprexel, CXEM M 3CKU30B IIpU IIPaAKTUYECKUX

JIP 4, JIP 13, JIP 27, JIP 30 perieHnu Npo(ecCHOHANBHBIX 33/1a4 | 3aHSATHUSX, OLICHKA
BBITIOJIHEHUSI
MPaKTUYECKUX

(rpaduyeckux) pador,
YCTHBIH OIpoc,

Qg epeHIIMPOBAHHBIN
3a4er

32 - mpaBuia BBIOJHEHUS 3HATh MIPABUJIA BHIMIOTHCHUS AKCIIEPTHOE

YepTekKeH, CXeM M ICKU30B [0 | YEPTEKEH, CXeM M ICKH30B IPHU HAOMIOZCHUE Ha

npOodUITIO CIEIMATEHOCTH peneHny Tpo(heCcCUOHANBHBIX 33729 | MPAKTHYECKHX

OK 01, OK 02, TIK 2.1, IIK 3.1 3aHATHAX, OIICHKA

JIP 4, JIP 13, JIP 27, JIP 30 BBIIIOJIHEHUS
MPAKTHYIECKHUX

(rpaduyeckux) pador,
YCTHBIN OIPOC,

Qg QepeHIMPOBAHHBIN
3a4er
33 - cTpyKkTypy U oopMIIeHHE | 3HATH CTPYKTYpY U ohopMiieHne JKCIIEPTHOE
KOHCTPYKTOPCKOM, KOHCTPYKTOPCKOM, TEXHOJIOTMUECKOH | HabIroAeHne Ha
TEXHOJIOTMYECKON JOKYMEHTAllU1 B COOTBETCTBUH C IIPAKTHYECKHUX
JOKYMEHTAIUU B COOTBETCTBUU | TPeOOBAHUSAMH CTAaHIapPTOB 3aHATHSX, OLIEHKa
¢ TpeOOBaHMUSAMU CTaHIAAPTOB BBITIIOJTHEHUSI




OK 01, OK 02, IIK 2.1, IIK 3.1 MPAKTUYECKHUX

JIP 4, JIP 13, JIP 27, JIP 30 (rpaduuecknx) pador,
YCTHBIH OIIpoC,
nuddepeHIpoBaHHBIN
3a4er

3. OuneHkKa oCBOeHHS Y4eOHOM IMCIUNJINHBI:

3.1. ®opMbl U METOAbI KOHTPOJISI.

[IpenMeTOM OLIEHKHM CIly’KaT yMEHUs M 3HaHus, npegycmorpeHHsie @I'OC
no aucturumuae OI1.01 Unocenepnas epaghuxa, HanpaBieHABIE HA GOPMUPOBAHUE
o0LMX ¥ NPOPECCUOHATBHBIX KOMIIETEHLUN, a TAKXKE JUYHOCTHBIX PE3yJIbTaTOB B
paMKax mporpamMmbl BOCIIUTAHHUS.




KoHTpoJIb 1 O1leHKAa 0CBOEHMS Y4eOHOM TUCHMILJIMHBI 110 TeMaM (pa3aeaam)

DOnement Y] DopMBbI U METOBI KOHTPOJISI
Tekyummii KOHTPOJIb PyGexHbBIN KOHTPOJIb [IpoMexxyTo4yHas arTecTanus
Dopmsbl ITpoepsiemble OK, I1K, Dopmsbl ITposepsiembie OK, ®opmMma [Iposepsiembie OK,
KOHTPOJIS vy, 3, JIP KOHTPOJIS IIK, VY, 3, JIP KOHTPOJISI IIK, VY, 3, JIP
Paznen 1. KP Nel Vi, V2, 31, 32, 13 Vi, V2, 31, 32,
I'paguueckoe opopmiaenne OK 01, OK 02, OK 01, OK 02,
yeprexen IIK 2.1, [IK3.1, JIP 4, IIK 2.1, [IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.
Tema 1.1. OcHoBHEIE YO Vi, V2 31, 32, IIP Nel Vi,V2 31, 32,
CBEJACHUA 110 0(pOPMIICHUIO 113 Nel - Ne3 OK 01, OK 02, OK 01, OK 02,
yepre:keit CP Nel IIK 2.1, IIK3.1, JIP 4, IIK 2.1, IIK3.1, JIP 4,
JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.
Pasznea 2. Buabl KP Nel Vi1, V2, 31, 32, 3 Vi1,¥V2, 31, 32,
NPOENUPOBAHUS U OK 01, OK 02, OK 01, OK 02,
3J1eMEeHThl TEXHUYECKOI 0 IIK 2.1, [IK3.1, JIP 4, IIK 2.1, 1IK3.1, JIP 4,
PHUCOBAHUS JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.
Tema 2.1. MeToasl H YO Vi1, V2, 31, 32,
npueMbl MPOEKIUOHHOTO | [13 Ned - Ne9 OK 01, OK 02,
YyepuyeHUs] W TeXHHYeCKoe CP No2 IIK 2.1, TIK3.1, JIP 4,
pHCcOBaHHUeE JIP 13, JIP 27, JIP 30.
Paznen 3. KP Nel Vi,yV2, 31, 32, 13 Vi,V2, 31, 32,
MamuHoCTpOuTEJIbHOE OK 01, OK 02, OK 01, OK 02,
YepyeHHe, YEPTEKU U IIK 2.1, IIK3.1, JIP 4, IIK 2.1, TIK3.1, JIP 4,
CXeMbI 10 CEeNHAJIbHOCTH, JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.
3JIEMEHTbI CTPOUTEIbHOTO
YepYeHM.
Tema 3.1 YO Vi1, V2, 31, 32, 1IP No2 Vi1,yV2, 31, 32,
MammnHocTpouTeIbHOE 113 Nel0 - Ne20 OK 01, OK 02, OK 01, OK 02,
yepueHune CP No3 IIK 2.1, TIK3.1, JIP 4, IIK 2.1, TIK3.1, JIP 4,
JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.




Pa3zpena 4. MamiymuHas

rpaghmca

1IP Ne3
KP Ne 2

Vi1, ¥V2, 31, 32,
OK 01, OK 02,
1IK 2.1, 1IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30.

L3

Vi1,¥V2, 31, 32,
OK 01, OK 02,
1IK 2.1, 1IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30.

Tema 4.1 O0uIue cBegeHus

o0 CAIlPe—-cucreme
aBTOMATHU3HPOBAHHOIO
NPOEKTUPOBAHUSA

YO
113 Ne2l - No24
CP No4

Vi1, V2, 31, 32,
OK 01, OK 02,
1IK 2.1, 1IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30.




3.2 Kogu¢pukarop OnieHOYHbIX CPEACTB

OYyHKIMOHAIBHBIA PU3HAK
OLICHOYHOT'0 CPEJICTBA
(TUI KOHTPOJILHOTO 3aJ1aHMsI)

Kon
OIICHOYHOT'O CPEJICTBA

Y cTHBIN onpoc YO
[IpoBepounas padoTa ITP Ne n
[IpakTrueckoe 3anaTue Ne n I13 Ne n
KontpoasHas pabora Ne n KP No n
3aganus sl caMocTosiTenbHoN padotsl | CP
JludbdpepenniupoBanHblii 3a4ET J3




4.3anaHud 1J19 OLeHKHU OCBOCHUSA TUCIHHIIINHBI

TEKYIIIUIA KOHTPOJIb

IpakTuyeckue 3ausitus Ne 1-24

Paznen 1. I'paduyeckoe odhopmueHue yeprexeit

Tema 1.1. OcHOBHbIE cBeAeHHS MO 0(OPMIICHUIO YEePTEXKEM
[Tpaktuueckoe 3ansatue Nel

OTtpaboTKa MpakTUYECKUX HABBIKOB BHIYEPUMBAHMS JIMHUN YEPTEkKa
[TpakTnueckoe 3ansitue No2

BrlnonHeHune Hanuce 4epTeKHbIM MIpU(TOM

[TpakTueckoe 3ansitue No3

BriuepunBaHnue KOHTYypa JIeTanu

Paznen 2. Buasl npoenyupoBaHus U JIEMEHTBI TEXHUYECKOTO PUCOBAHHUS
Tema 2.1. Meroasl 1 npreMbl NMPOEKIIMOHHOTO YEPUECHHS U TEXHUYECKOE PUCOBAHUE

[Tpaktuueckoe 3ansatue Nod

BrllonHeHHE KOMIUIEKCHOTO 4YepTekKa TeOMETPUUYECKMX Tell U MPOEKIHH TOYeK,
JeXKAaIUX Ha HUX

[IpakTueckoe 3anstue Ne5

[TocTpoeHue TpeTbel MPOEKUMH MOJEIW IO JIBYM 3aJaHHBIM. AKCOHOMETpPUYECKAs
MPOEKLHNS MOJIENN

[TpakTnueckoe 3ansitue Ne6

ITocTpoeHne KOMIIJIEKCHOIO YEPTEKa MOJEIIH.

[IpakTrueckoe 3ansatue No7

BrlosiHEHNE KOMIUIEKCHOTO YepTeXka NEPECEKAIOUXCS Tell.

IIpakTueckoe 3ansatrue Ne§

[TocTpoeHune ceyeHust TeOMETPUUECKUX TeJl MIIOCKOCThIO

IIpakTnueckoe 3ansaTue Ne9

BrlnonHeHre TEXHUYECKOT0 PUCYHKA MOJIENTU

Pazpen 3. MaHII/IHOCT[QOI/ITCHBHOC YCPUYCHUC, YCPTCHKMU M CXCMLI IO CHCIHMATIBLHOCTH,
QJICMCHTLI CTPOUTCIILBHOT'O YCPUCHU .

Tema 3.1 MamIMHOCTPOUTENBHOE YEPUCHUE

ITpakTnueckoe 3ansitue Nel(

BrimonHenre mpocToro paspesa MOJIEIH.

[TpakTueckoe 3ansitue Nel 1

BerlosiHEHNE AKCOHOMETPUU AETANINA C BBIPE30M YETBEPTHU

[Ipaktrueckoe 3anatue Nel2

BreImonHeHne cedeHui, CIOKHBIX  pa3pe30B JACTAJE BaroHOB WM IOTPY304HO-
Pa3rpy304YHbIX MAIIMH KEJIE3HOAOPOKHOTO TPAaHCIIOPTa

[IpakTueckoe 3anstue Nel3

BrInonHeHne 3cKM30B AeTalel MOIBUKHOTO COCTABA JKEJIE3HOAOPOKHOTO TPAHCIIOPTA

[Ipaktuueckoe 3anarue Nel4




Brinonnenune ueprexa pe3b00BOro COeAMHEHHUS.

[TpakTuueckoe 3anstue NelS

BelnloniHeHHEe 3CKM30B JeTajeil K cOOpOYHOMY Yy3Jy BaroHOB WM IOIPY304YHO-
pa3rpy304YHbIX MAUINH 5KEJIE3HOJOPOKHOTO TPAHCIIOPTA

IIpakTnueckoe 3ansatue Nel6

BoinonHenne 3cku3a cOOPOYHOrO Y3Jia TEXHUYECKUX CPEJICTB KEIE3HOAOPOKHOIO
TpaHCHOopTa.

[IpakTnueckoe 3ansitue Nel7

Odopmrnenue cneruduKauu

[IpakTueckoe 3anstue Nel8

BrlimonHeHne SCKU30B JeTanel cOOpOYHOM — eAWHMIBL.  BbimonHeHne paboumx
YyepTeKel JeTaneil BArOHOB WM MTOIPYy304YHO- Pa3rpy30YHBbIX MAIIKH JKEJIE3HOLOPOKHOIO
TpaHCcHopTa

[TpakTuueckoe 3ansitue Nel9

BelllonHeHHEe cXeM  y3J0B J€Tajeil BaroHOB WJIH IOIPYy304YHO-Pa3rpy304YHBIX
MalIUH >KEJIE3HOAOPOKHOIO TPAaHCIIOPTA.

IIpakTnueckoe 3ansatue Ne2(

UreHne apXUTEKTYPHO-CTPOUTEINBHBIX YEPTEKEU

Paznien 4. MamvinHas rpaduka

Tema 4.1 OO6mme cBenenuss o  CAIlPe—cucreme  aBTOMaTH3WPOBAHHOTO
MIPOEKTUPOBAHUS

[TpakTueckoe 3ansitue No2 1

[TocTpoenue mnockux uzodpaxenuit B CAIlPe.

[IpakTnueckoe 3ansitue No22

[TocTpoenue koMmmiiekcHOro yeptexa reomerpuueckux ten B CAllPe.

[IpakTueckoe 3ansatue Ne23

Brinmonnenue pabouero ueprexka JA€Tald BaroHOB WM MOTPY30YHO-PA3rPY30UHBIX
MAIIIMH KeIe3HOA0pOoKHOro TpaHcnopta B CAITPe.

[TpakTrueckoe 3anarue No24

Brinonnenue cxemel xene3HoaopoxkHou cranuuu B CAIIPe.

KonTtpomupyemsie komnereniuu OK 01, OK 02, TIK 2.1, T1K3.1

Kpurepuu oueHKH NPAKTUYECKUX 3AHATHM:

PesynpraTom paboThI MO KaXIOMY MPAKTUYECKOMY 3aHATHIO SBISIETCS opopMIIeHUE
oTdyeta M ero 3amura. OIEHKY 3a MPAKTUYECKOE 3aHATHE MPENoJaBaTEIb BBICTABISAET
MOCJIC 3aIuUThI oT4YeTa. [IpakTHdecKkue 3aHATHS OIEHUBAIOTCS IO MATHOAJUTHHOM IITKAJIE:

«5» 02JU10B BBICTABJISIETCH 00y4aK0IEMYCsH, €CJIN:

— paboTa BBINOJIHEHA TMOJHOCTBIO M MPaBWIbHO; paboTa  BHIMIOJHEHA
CaMOCTOSITENIbHO; paboTa cjaHa ¢ cOOJIIOJCHUEM BCEX CPOKOB; COOJIIOJICHBI BCE MpaBUia
odopMIICHUS OTYETA; CACIaHbl MPABUIbHBIC BHIBOJIBI,

— BO BpeMsl 3alIuThl O0yYaromUiCs MPaBUILHO TOHUMAET CYIIHOCTh BOIIpPOCa, J1aeT
TOYHOE ONpPEACIICHUE M HCTOJIKOBAHUE OCHOBHBIX TOHSTUH, CTPOUT OTBET MO
COOCTBEHHOMY IIJIaHYy, COINPOBOXKJAET OTBET MpPUMEpaMH, yMEET MPUMEHUTh 3HAHUS B



HOBOM CHUTyallMl, MOXXET YCTAHOBUTb CBSI3b MEXAY H3y4aeMbIM M paHEE H3yYECHHBIM
MaTepUaJIOM W3 Kypca, a TaKKe C MaTepHalioM, YCBOCHHBIM IPU H3YYEHUHU IPYTUX
JTUCLUILINH,

«4» 0aJ1a BBICTABJIAECTCH 00y4YarOUIeMYCsl, €CJIM:

— paboTa BBINOJIHEHA MPAaBUIBHO C Y4YE€TOM 2-3 HECYIIECTBEHHBIX OIINOOK
UCIIPABJICHHBIX CAMOCTOSITENIbHO MO TPEOOBAHMIO MMpenojaBarelis; padoTa caaHa B CpPOK
(iubo c omo3gaHUEM Ha JABa-TPU 3aHATHUA), €CThb HEKOTOpbIE HEA0YEThl B O(POpMICHUHU
OTUeTa;

— BO BpeMsl 3alIUThl 00yYarOUMiCs TPABUILHO MMOHUMAET CYIIHOCTH BOIMPOCA, AeT
TOYHOE ONpENIEJICHUE U HUCTOJIKOBAHME OCHOBHBIX TIOHSATHH, HO OTBET JaH 0e3
UCIOJIb30BaHUsI COOCTBEHHOTO IJIaHA, HOBBIX IIPUMEPOB, 0€3 MPUMEHEHHs 3HaHUN B HOBOI
CUTyaluu, 0e3 MCHOJIb30BaHUs CBsI3€d C paHee M3yUYEeHHbIM MaTEpHUajoM U MaTepHalioM,
YCBOEHHBIM IPU U3YUYECHHUH APYTUX JTUCIUIUINH;

«3» 0aJu1a BBICTABJIACTCH 00y4arOIeMycsl, eCJIu:

— paboTa BBINOJHEHA MPABUJIBHO HE MEHEE YE€M Ha IOJIOBHHY WIH JOMyLIEHA
CylIeCTBEHHas oimubOka, HO oOydarouuiics BiaAeeT o0O0sS3aTeIbHBIMA 3HAHUSIMHU U
YMEHUSIMHU 10 TIPOBEPSEMON TeMe; 00yHaroUMiicss MHOTOKPaTHO 00paliaeTcs 3a MOMOLIBIO
npenojaBaress; paboTa cllaHa ¢ Omo3JaHueM OoJiee Tpex 3aHATHH; B 0(POPMIIEHUH OTYETA
€CTh OTKJIOHEHHUSI U HECOOTBETCTBUS IPEIBSBIAEMbIM TPEOOBAHUSIM;

— BO BpeMsl 3alIUThl 00yYaroUIUiicsi TIPaBUIIBHO MOHMMAET CYLIHOCTh BOINPOCA, HO B
OTBETE UMEIOTCS OT/AENbHBIE MPOOEIIbl B YCBOCHUH BOIIPOCOB KypCa;

«2» 0aJ1a BBICTABJISIETCS 00Y4YaIOUIEMYCsl, €CJIM:

— BBINIOJIHEHO MEHBIIIE MOJOBUHBI NPEMJIOKEHHBIX 3aJaHUM, TONMYIIEHbI JIBE (U
Oosee) CyliecTBEHHbIE OIMMOKM B XOJ€ paboThl, MOKa3aBIIKE, YTO OOyYaroluics He
BJa/ieeT 00s3aTeIbHBIMU 3HAHUSMU M YMEHHUSAMH 110 JaHHOW TeMe B MOJHOM OOBEME,
oOydaromuiicss BBIONHSAET pabOTy € TOMOINBIO MpernojaBarelsi; padboTa chaHa C
HapyIICHUEM BCEX CPOKOB; MMEETCSl MHOTO HapYILICHUH MpaBuil 0OpMIICHHS.

B nanHoM cityyae oOy4aronuiicss He 1onycKaeTcs K 3amure oryeta. Pabora nomkHa
OBITH UCIIPABJICHA C YYE€TOM HEAOCTATKOB (IMIPHU 3alUTE OTYETa OOYyYaIOIIUICS HE MOXKET
OTBETUTh HU HA OJMH U3 MOCTABJICHHBIX BOIPOCOB).

B nanHoM ciyyae oOydvarouuiicss OyAeT AOMYIIEH K MOBTOPHOM 3alllUTe OTYeTa
TOJIBKO TMOCJI€ JIMKBUAALMK MpoOeNoB B 3HAHUM YYeOHOTO MaTepuaja 10 TeMe
IIPAKTUYECKOTO 3aHATHS.



IIpakTH4eckoe 3ansaTHe Ne 1
OTtpadoTKa NpaKTHYeCKUX HABBIKOB BbIUepUMBaHNUs JUHUI YepTeka.

Heanb:

- IpHOOpeTeHne HAaBBIKOB OGOpMIIEHHsST dYepTeka corjacHo TpeboanusM cranaaptoB ECKJI (I'OCT
2.301-68, 'OCT 2.302-68, 'OCT 2.303-68, I'OCT 2.104-2006).

- mpuoOpeTeHHe HaBBIKOB B padoTe ¢ YEepTEKHbBIMM HHCTPYMEHTaMH U B IPOBEJICHUM JIMHHMA
KapaHJalIoMm.

B pesyabTare BpinoIHeHHs rpaguueckoil padoThl CTYAEHT J0JIKeH 3HATH:

- ob6mme mpaBwia opopmieHus deptexen (dhopmarsl, GOpMBI OCHOBHOW HAMMUCH U JOTOTHUTEIHHOU
PaMKH, IPUHATHIA MIU(P YepTexel u T. 1.);

- Ha3Hau€HUE JIMHUHU U UX TapaMeTphl.

B pesyabTare BpinoHeHHs rpaguueckoil padoThl CTYAEHT J0JIKEH YMETh:

- IIPY BBITTOJIHEHUH YepTEXeM BelIepKUBaTh TommuuHy JuHuM o 'OCT 2.303-68;

- BBITIOJTHATh HAJIMUCH YEPTEKHBIM IIPHUPTOM.

3ananue:

BbruepTuTh npuBeACHHBIE JIMHUU M M300pa)KeHUs, COOI0asi UX YKa3aHHOE pacloyiokeHue Ha (opmate
A4 cornacHo 3aJaHUIO (BapuaHT 3a/1aHUs BbIJAET MpenojaBareib). TONIMHY U IpYrue pa3Mepbl JIUHUN
BBIMONHATH B cooTBeTcTBUU ¢ ['OCT 2.303-68. OOpa3zell BBHIMOIHEHUS JHCTa MOKa3aH HA PUCYHKE 6
[Ipunoxenuns 2.

Teopus

OcHoBHBIE cBeieHUsI 10 0OPMJICHHIO YepTeKel

UepTexk HECET OCHOBHYIO TEXHHUYECKYIO MH(popMaruio 00 u3aenuu, 6€3 KoTopoi He 00XOAUTCS HU
OJIHO NPOU3BOJICTBO.

Jns odopmieHus udepTekeld rpaduueckux JOKYMEHTOB MOJIb3YIOTCS €AMHBIMU CTaHIapTaMH
oopmienus B popmarax, macitadax, MpUPTax, IMHUAAX U pa3Mepax.

®opmaTsl

YepTexu U Ipyrue KOHCTPYKTOPCKUE JOKYMEHTHI BHIIOJIHSIOT Ha JIMCTaX OMPEAETICHHOTO pa3Mepa
(popmata). 'OCT 2.301—68 ycranaBnuBaeT ¢GopMmaThl JUCTOB YepTEXKeH M IPYruX KOHCTPYKTOPCKHX
JIOKYMEHTOB. 3a OCHOBHOH ¢opmar npunumaroT ¢opmar (AO) c pazmepamu cTopoH 1189x841 MM,
IJIOIIA/(b KOTOPOTo paBHa 1 M2,

Crannapr 2.301-68 ycranaBiuBaeT (GopMaTrhl JHCTOB NPHU BBHIOJHEHUU YEPTEkKeH (ICKU30B) U
IPYTUX JTOKyYMEHTOB KOHCTPYKTOPCKOM JOKYMEHTAallMM BCEX OTpaciedl MNpOMBIIUIEHHOCTH U
cTpoutenbeTBa. CTaHIApTOM MPETyCMOTPEHO BBINMOJHEHHE YEepTeKeH Ha OTAEIbHBIX JHCTaX WIM Ha
o01ieM JINCTe ¢ BbIACTIEHHEM B HeM (QopMaToB s Kaxaoro uepreka. OO0O3HaueHUss U pa3Mepsl
OCHOBHBIX MATH (opMaToB NpuBeAeHbl B Tabnuue 1 u Ha pucynke 2. Kak BUJHO u3 TaOIHUIBI BCE OHU

KpaTHbI hopmaty A4.
Tabnuma 1 @opmatsl uepTeka
O603HaueHue A0 Al A2 A3 Ad
dbopmata
Pasmepe! 841 x 1189 594 x 841 420 x 594 297 x 420 210 x 297
dbopmara, MM

[Ipu HE0oOXOAMMOCTH JOMYCKAeTCs MPUMEHEHUE JOMOJIHUTENBHBIX (OPMATOB, 00pa3yeMbIX
YBEJTMYCHUEM CTOPOH OCHOBHBIX ()OPMATOB Ha BEJIMYMHY, KPAaTHYIO X pa3Mepam.

Ha xaxmom inucTe BBINIOJNHSETCS paMKa, OrpaHUYMBAaIOIIas pabouee Tmosie yeprexka. Pamka
BBITIOJTHAETCS CIUIOIIHOM TOJICTOM OCHOBHOM JMHMEH. PaccTostHue OT BepXHEH, MpaBOd M HUKHEH
CTOPOH BHELIHEHN paMKH - 5 MM. PaccTtosiHue oT j1eBOM CTOpPOHBI - 20 MM (U1 TOAIIMBKHY JIUCTA).
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Pucynok 1 ®opmar

OOBIYHO JUCT YEpPTEXKHOM OyMarm HMMEeT pa3Mepbl CTOPOH YyTh OOJIbIIE pa3MEpOB CTOPOH
(dopmara, u ero kpas He BCerJa NepreHaUKYIISPHbl, OITOMY NPH BbIYEPUYUBAHUYU BHEIIHEH paMKU HYKHO
CTpOTO BBIIEPKUBATH pa3Mepsl (hopMaTa U B3aUMHYIO IIEPICHIUKYISIPHOCTh CTOPOH.

ITocne Toro kak TOHKOW JIMHMEHW Ha JMCTE YEepTE)KHOW OyMaru NpoBeJieHa BHELIHSS DPaMKa,
CIUIOIIHOM TOJICTOM JMHHMEW BBIYEPUYMBACTCS paMKa, OrpaHUMYMBAIOINAs IoJjie uyeprexa (pucyHok 1).
CropoHBI ee napasiesibHbl CTOpOHaM (opMaTa U IpOBEAEHbl Ha paccTOSHUU 20 MM OT JIEBOW CTOPOHBI U
10 5 MM - C Tpex JAPYTHUX CTOPOH.
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Pucynok 2 ®opmartsr: (1) - ocHoBHast Haanuck (dpopma 1); (2) - nomonHUTENBHAS Tpada OCHOBHOM
HaJIITUCH

B npaBoM HIKHEM yIily yepTeka JI0JKHA HaXOJUThCS OCHOBHAsl HAANMCh, KOTopas Ha opmare
A4 pacnonaraercsi TONBKO BIOJIb KOPOTKOM CTOPOHBI, a /Ui BCEX OCTAJIBHBIX (hOpMATOB, KaK BIOJb
KOPOTKOH, TaK U B/10JIb AJTMHHON CTOPOHBI.

Bribop ¢opmara ompenpensieTcss KOJIMYECTBOM HEOOXOAMMBIX H300paXEHHH Ha YepTexe Uis
U3rOTOBJICHUS U KOHTPOJIA U3/IEHUil, a TaK)Ke MACIITaboM.

Macmradbl

YepTekn, HA KOTOPBIX H300PaKEHUS BBIMOJIHEHBI B HATYPAIBHYIO BEIIMYUHY, JAIOT TPABHILHOE
NpeJCTaBICHUE O JIEHCTBUTENBHBIX pazMepax npeamera. OHAKO MpU OUYEHb MalbIX pa3Mepax MmpeaMera
WIH, HA00OpOT, TPU CIUIIKOM OOJNBIIMX MPHUXOJAUTCA €ro H300pKEHUE YBEIWYUBATH WA
YMEHbIIIATh, T.€. BRIUEPUMUBATH B MacIITade.

MacmTabomM Ha3bIBa€TCS OTHOIIEHUWE JMHEHHBIX pa3MepoB H300paKeHUs MpeAMeTa K €ro
JEeHCTBUTENBbHBIM pa3MepaM. Macmtadbl  ycranoBieHbl ['OCT 2.302-68 u 10JDKHBI BBIOMpAThCS W3
psina, IpUBEACHHOTO B TalMIE 3.

Tabauna 3 Macmtabsbl

MaciirraObl 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40;
YMEHbIICHUS 1:50; 1:100; 1:200; 1:400; 1:500; 1:800; 1:1000
Harypaibnas 1:1

BEJIMUMHA

MacmraOer 2:1;2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1
YBEITUYCHUS

Ecnu macmTad ykasplBaeTcs B IpelHa3HAuY€HHOW Il 3TOTrO rpade OCHOBHOM HAAMUCH, TO OH
IoJbKeH — oOo3Havatbes mo  tumy: 1:1; 1:2; 2:1 m  T.1. Ha deprexxe mpeamera MPOCTaBIISIOT
JIeMCTBUTENBHBIC pa3Mephbl HE 3aBUCHMO OT MacuITaba n300pakeHusl.




OcHoBHbBIC HAATTHCH

B cootBerctBun ¢ I'OCT 2.104-2006 Ha BceX KOHCTPYKTOPCKUX JOKYMEHTaX (Kak 4epTekax, Tak U
TEKCTOBBIX JOKYMEHTaX, MOSCHUTENbHBIX 3alUCKaxX M T.I.) IPUMEHSEeTCs OJlHA U3 TpeX (opM OCHOBHBIX
Haamnuceii. OCHOBHBIE HaAMUCH BEITTONHAIOTCS JIMHAIME 110 ' OCT 2.303-68.

Ha pucynke 3 mnpuBeneHsl ¢opma U pa3Mepbl OCHOBHOM HAJIMHUCH, MPUMEHSEMON JUIS
yeptexxeir u cxem (popma 1).

B rpadax ocHoBHOI Haanucu (Homepa rpad Ha opmax MmokazaHbl B CKOOKaX) yKa3bIBalOT:

B rpade 1 — HauMeHOBaHWE U3JENHUS B HMMEHUTEIBHOM TaJeXke B  €IUHCTBEHHOM 4YHUCIIE
(HampuMep, «JIeTaIb»);

B rpade 2 — ob6o3nadenue gokymenta mo ['OCT 2.201-80. [l yueOHBIX depTexKeH peKOMEHIYETCS
clIeAyIoIast CTPyKTypa 0003HauSHHIHA:

M4 001.023 nau MY 001.023

rae MY — mpoekuonHoe yepuenue (IT4) nnmn MY — mammuoctpoutensHoe uepuenune MY), 001
— HoMep paboTsl (rpaduueckoit pabotsr), 023 — HOMEp BapHaHTa;

B rpade 3 — 0003HaYeHHne MaTepraia JeTaiu (3aloIHII0T TOJIBKO Ha YepTexax JeTaneil);

B rpadge 4 — HauMeHoBaHue npeanpusaTus (yuebnoro 3aBeaenus — CamI'YIIC) u HaumeHoBaHUE
rpymnsl (KuOIT-211);

B rpade JIMCT — MOPSAIKOBBIM HOMED JIMCTa, €CIIU JIUCT OJIUH, TO Tpady He 3alOoJHSIOT;

B rpade JIMCTOB — 001IIee KOJINYECTBO JIUCTOB JIOKyMeHTa. ['pada 3amonHseTcst TONbKO Ha MepBOM
JIUCTE;

B rpade MacuTad — Macmrad n3obpaxenus (Hanpumep, 1:1);

B rpade pa3padoran — pamMuiIns CTY/ICHTa;

B Tpade mpoBepuJ1 — paMuius npenoaBaTess, IPUHIBIIETO YEPTEX.
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Pucynox 3 OcnoBnas Haanuch (opma 1)
Ha pucynke 4 npuBeeHa OCHOBHAas HaJIKMCh JJs MEPBBIX JIMCTOB CEUUPUKALMA U TEKCTOBBIX
JTOKyMeHTOB ((hopma 2).
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Pucynok 4 OcHoBHast Haanuch (dpopma 2)

Jluaun

[Tpu BBIMOTHEHWH JTIOOOTO YEpPTEeka OCHOBHBIMH DJIEMEHTAMU SIBJISIOTCS JWHWH. HadepTanwus
Y OCHOBHBIC Ha3HAYCHHMS JIMHUM JIJIS N300payKeHUS MPEMETOB Ha YepTekaxX BCEX OTpacieit
npomblitiuieHHOCTH ycTaHaBiauBaeT [[OCT 2.303-68. TounirHa CIIOMHON OCHOBHOM JIMHUH,
ob6o3Havaemoi OykBo# S, nomkHa ObITh B Tipeaenax ot 0,5 1o 1,4 MM B 3aBUCUMOCTH OT BEJTUYHHBI U
CJIOXKHOCTH M300pakeHus, a Takxke (hopmara yepreka. ToNMIMHA OCTaTBHBIX JIMHUH MPUBE/ICHA B TA0IHIIC
2.

Tabnuna 2 Jlnaun

HaumenoBanue
TonmuHa TMHUA OCHOBHOE Ha3HAYEHUE
Y Ha4epTaHWUE JTUHUU
1 2 3
1. CnourHas Toncras S 1. JIuHuM BUIMMOTO KOHTYpa MpeaMeTa.
(ocHOBHas) 2. JIuauu niepexoaa BUIUMBIE.

3. Jluanm KOHTYypa cedeHus (BHIHECEHHOTO U
BXOJISIIIIETO B COCTAB pa3pesa)

2. CriyiomHasi TOHKast . JIuHuM pa3MepHbIC U BBIHOCHBIE.

. JIMHUY WTPUXOBKH.

. Jluanu uist 06003HaYEHUS pe3bOBbI.

. JIuHnM-BBIHOCKMU.

. ITosIKy TMHUKA-BBIHOCOK.

. JINHUM KOHTYpa HAJI0)KEHHOT'O CEUEHUSI.

. JIunuu nepexoqa BooOpaXkaeMble.

JIuHuM ~ OrpaHMYEHUS  BBIHOCHBIX

OJICMCHTOB HA BHMJaX, pa3pe3axX U CCUCHMIX.

0NN bW =

3. CrutoniHasi BOJIHUCTAs 1. Jlunuu oOpeIBa.
2. JInauu pa3rpaHUYeHMs BUJa U pa3pesa

- o~ ~——

4. llItpuxoBas 1. JIuHMY HEBUAMMOTO KOHTYpA.
2. JIunuu nepexojia HEBUUMBIE

1.2 2.8 S
e Lt B R




5. llItpuxnyHkTUpHas
TOHKAas

5..30 3.5

i

[Tponomkenne Ta0IUIBI 2

ulm

NICL‘

1. JIunuuM oceBbl€ U LICHTPOBBIE.

2. JluHUM CeUYCHUM, SBISIOIIMXCS OCSIMH
CUMMETPUH JJIsI HAJIOKEHHBIX MM BEIHOCHBIX
CEeUCHHI

1 2 3
6. llITpuxnyHkTUpHAas 1. Jluaum, oOGO3HAYAIONIME TIOBEPXHOCTH,
YTOJILEHHAs MOJIEKALIUE TepMOOOpabOTKe U
S 2 HOKPBITHIO.
3.8 3.4 2 ... 3 S 2. Jluaum Ui U300paKCHUSI 3JIEMEHTOB,
i P P PACIIONIOKEHHBIX nepen CeKymieit
TUIOCKOCTBIO «HAJIOXKEHHAs! TPOSKLIUS
7. PazoMKHyTas JIvHuu ceyenuii:
1. JIsa mpoCThIX pa3pe30B U CEUECHUM.

8..20 S 1 1 . 2. JIst CIIOKHBIX Pa3pe30B M CEUCHU (KOHIIBI
Eﬁ — e 2— S Pa30MKHYTBIX JIMHUHA JIOITyCKAeTCs
—— - - - —— COCAMHATh  IITPUXIYHKTUPHOM  TOHKOU

JMHHEN)
8. CmnomHass TOHKasg ¢ 1. JInuHHBIE JHUHUU 0OpBIBA

Hu3joMaMu

N

9. Il TpuxnyHKkTUpHas
TOHKAsI C IByMsI TOUKaMH

5.30 3.4
] -

1. JIunum cruba Ha pa3BEPTKax.

2. Jluauu aiia n300pakeHHs yacTel u3aenui
B KpanHux W IIPOMEKYTOYHBIX
ITOJIOKEHUSX.

3. JluHum Jui1 U300paKeHUs pa3BEpPTKHU,
COBMEIIIEHHOHN C BUJIOM

Ha pucynke 5 noka3ansl npuMepbl IPUMEHEHUS JTMHUM.

JluRuA eHy MperHe2o JuHUA cedeHus Slunus SluHus SluHUs
Auanempa pe3ebsl oceeas, nepexada 8bHOCHAS
A
— / o } ; SluHus
_ 3 , 4 PA3MEDHAA
| | /
SluHus AA — ‘
LTpUXo8KU ‘ —

JUHUS 8UGUMO20

JIuHUs JUHUA HegUodunmoeo

Koy pa

e /IUHUA

YeHTPosaa

0bpeBa KOHY pa

Pucynok 5 IIpumep npuMeHeHust JINHAN




MeToanuyeckne yKa3aHHus K BBINOJHEHUIO 3alaHUM

Cornacno Bapumanty (IIpunoxenue 1), BBIIAHHOTO MpENOJaBATENIEM, BBIUEPUHUBAIOTCS
NpeIOKeHHbIE JIMHUKM (CIUIONTHASE OCHOBHAs, CIUIOLIHASI TOHKAas, IITPUXOBas, IITPUXITYHKTHUPHAS,
BOJIHUCTAs), a TaK K€ KOHIEHTPUYECKUE OKPYKHOCTH, BBIIIOJIHEHHBIE PA3IMYHBIMH THUIIAMU JUHUH WU
KOHTYP IPOCTEMIIEN JeTalu cO ITPUXOBKOU. Pa3mepsl Ha yepTeke He NPOCTABJISAIOTCS.

Ilocneoosamenvrhocms 8binOIHEHUS:

- clenaTh pa3MEeTKY JJIS BHITOTHEHUS JIMHU;

- MPOBECTH yKa3aHHBIC TUHUH, coOmoaas TpedboBanus 'OCTa 2.303-68;

- clienaTh pa3METKY JJI LIEHTPOB OKPYKHOCTEH;

- BBINOJIHUTH MO YKa3aHHBIM pa3MepaMm (He yKas3blBasg Ha 4epTexe) MPEeASIOKEHHBIM MITOCKUI
KOHTYD;

- BBIMOJIHUTH IITPUXOBKY MO YII0M 45° 1 pacCTOSTHUEM MEXY JIMHUSMHU IITPUXOBKHU 3-4 MM.

3anonuuth ocHOBHYIO Haanuck o 'OCT 2.105-68 (dpopmara 1 - 185 x 55).

KouTtpoJbHbie BOonpochl
1. Kakue popmater npexycmorpensr ECKJI?
2. Kak o0OpasyeTtcst psii OCHOBHBIX (hopMaTOB?
3. Kak 0603Ha4ar0TCs1 OCHOBHBIC (hOpMaThI?
4. Tlepeuncnuth pa3Mepbl OCHOBHBIX (hOPMATOB YEPTEKHBIX JIUCTOB.
5. Kakue tunsl nunauid npenycmotpensl ECK/L?
6. B xakux mpenenax BbIOUpaAETCs TOJIIMHA CIJIONIHON OCHOBHOW JTUHUU?
7. HasHaueHue U TONIIMHA CIUIOIIHON TOHKOW JIUHUU?
8. Ha3znaueHue U TONIMHA BOJTHUCTOU TMHUU?
9. TonmmHa MTPUXOBOH JIUHUN?
10. Ha3znaueHue 1 TOJIMHA IITPUXTYHKTUPHOUN JTUHUU?
11. Kakue Ob1BatfOT MacITaObl yBeIMUEHUS?
12. Kakue ObIBatOT MacITaObl YMEHBIICHHUS ?
13. Kaxk o0Oo3Hauaerca Macimrad B OCHOBHOM HAAIIHUCH?
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Pucynok 6 O6pa3el BoIMOTHEHHS 3a1aHus «JIuHUM yepTekar

IIpakTHyeckoe 3ansaTHe Ne 2
HpudT yepreRHbIH

Heanb:

- TNpuoOpeTeHHe HAaBHIKOB B HANMCaHUM OyKB M HHU(DP YEPTEKHBIM HIPUPTOM B COOTBETCTBHU C
tpeboBanuem 'OCTa 2.304-81;

- IpHOOpETeHNEe HABBIKOB OGOpMIIEHHsSI dYepTeka corjacHo TpeboanusM cranaaptoB ECKJI (I'OCT
2.301-68, TOCT 2.302-68, I'OCT 2.303-68, 'OCT 2.104-2006).

- IPHOOpETEeHNE HABBIKOB B pabOTe C UEPTEKHBIMH UHCTPYMEHTAMH.

B pesyibTarte BbINoJHEeHHs rpaduyeckoi padoThl CTYAEHT 10JI5KeH 3HATh:

- obmue mpaBuia opopmiieHus yeptexert (popmaTsl, GopMbI OCHOBHON HAANHCH M JOMOJHUTEIBHON
paMKH, IPUHATHIN MHUQp depTexeit u T. 1.).

B pesyabTare BpinoHeHHs rpaguueckoil padoThl CTYAEHT J0JKEH YMETh:

- IIPY BBITTOJIHEHUH YepTEXeM BpliepKUBaTh TomuuHy JuHuM o 'OCT 2.303-68;

- BBITIOJTHATh HAJIMUCH YEPTEKHBIM IIPHUPTOM.

3ananmue:

BrimonauTe Ha MIIUITMMETpoBoi Oymare gopmara A4 cranaapTHeiM mpudrom pazmepa 10 tuna b Gyksb
pycckoro andasurta, HUQPPHI U CIOB: BE CTPOKH - MIPOIUCHBIE, IB€ CTPOKU - CTPOUYHBIE, OJHA CTPOKA - C
muppaMi M OJlHa CTpoka — coderaHue cioB. OOpaserl BHINOJIHEHHUS JHCTAa IMOKa3aH Ha PUCYHKE 5
[Ipunoxenus 1.

Ilpumeuanue:  Bce Haanucu Ha yepTeXax HMHIUBUAYATbHBIX 3aJJaHUN JIOJDKHBI OBITH BBITIOJIHEHBI
yepTéxHbIM mpudTom THna b (c HakiioHom) pazmepom h =7 mm (rpader 2 1 4), h =35 mm (rpada 1) mh =
3,5 MM (Bce ocTasibHBIE TpadBbl).

Teopus

Hns odopmienus deprexeil rpaduyecknx JOKYMEHTOB IOJIB3YIOTCS €IWHBIMH CTaHAAPTaMU
odopmiieHus B popmarax, Maciradax, mpudTax, JUHAIX U pa3Mepax.

Ipudrel YepTeKHbIE

UepTerku 1 Ipoure KOHCTPYKTOPCKHE JOKYMEHTHI COJIep:KaT HeOOXOAMMblEe HAAMUCH: Ha3BaHUE
U3JIEIUN, pa3Mepbl, JaHHbIE O MaTepuaie u T. 1.

Bce magnucu Ha deprexkax JODKHBI BBIMOJHAOTCS ImpudToMm coridacHo ['OCT 2.304-81.
OCHOBHBIM TTapaMeTPOM IIPH(Ta SBISIETCS €T0 pasmep.

UYepTerkHblil MIPUPT COAEPKUT PYCCKUM, TATUHCKUHN U IpedecKuil andaBuThl, apadCKUe U pUMCKHE
UQpHI, a TAKKE 3HAKHU.

Pasmep mpudra onpenenser Beicota h (pUCYHOK 7) MPONMUCHBIX (3ariaBHBIX) OYKB U MU(P B MM,
u3MepseMasi MepIeHINKYIIPHO OCHOBAaHHMIO CTPOKHU. YCTAaHABIHMBAIOTCS CIEAYIOUINE pa3Mepsl mpudra:
2,5; 3,5, 5; 7, 10; 14; 20; 28; 40. B yueOHBIX paboTax peKOMEHIYETCS UCIIONIB30BaTh MIPUPTHI pazmMepoM
ot 3,5 no 14.

CrangapT ycTaHaBIMBaeT [Ba Tuma Wpu@ToB: TUI A 6€3 HAKJIOHA M C HAKJIOHOM OKOJIO 75° U Tun
b Oe3 HakioHa W ¢ HakJIOHOM OKoso 75° (mpudt THma A yxe mpudra THHa b U uMeer MEHbIIYIO
TOJIIIMHY JIMHAM MPUPTA).

[TapameTrpamu mpu@TOB, 3aBUCIIIUMH OT UX pa3Mepa W (WIM) THUIA, SBISIOTCS (PUCYHOK 2):
TOJIIIMHA JTUHUH MIpU(Ta, BEICOTA CTPOYHOU OYKBHI, paccTosHue Mexay OyKBaMHU; MHUHHMAaJIbHOE
paccTosiHie MEXIY OCHOBAHUSMH CTPOK; MHHUMAJIbHOE PpACCTOSIHHE MEXAY CIIOBaMH;, HauOOJbIIas
ITMPHUHA OYKBBHI.

Jlns HanmmcaHus mWpHQTa B Tporecce oOydeHUs HCIONB3yeTcsi BCIOMOraTelbHas CeTKa - CeTKa,
o0Opa3oBaHHasi BCIIOMOTATEIbHBIMU JIMHUSIMU, B KOTOpPbIE BIUCHIBalOTCA OYKBHI. Lllar ceTku onpenensoT B
3aBHCUMOCTH OT TOJIIIMHBI JHHUAN mpHQTa (pUCYHOK 1).



Pucynok 1 Cetka BcriomorarenbHas

[TocTpoenue mpudTa BO BCIIOMOTATEIbHON CETKE C €ro 0003HaYeHHBIMH MapaMeTpaMH MTOKa3aHO
Ha pucyHKax 2 (mpudt tuna A) u 3 (upudr tuna b).
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Pucynox 3 Iloctpoenue mpudra tuna b

<, Wpugm muna A
> 0e3 HOKNOHO C HOK/IOHOM
= H : o
= ] u u I
$ m u u —~ o
= H : H =
S [Twh| [ Peh | [ Swh %.h
F
Pucynoxk 2 Iloctpoenue mpudra tuna A
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[Tapametprr mpugta Tina b mast 6ykB pycckoro andaBuTa (KMPWUIMLBI) U apaOckux nudp B
OTHOCHUTEJIBHBIX pa3Mepax, a s mpudToB pazmepos 3,5; 5; 7; 10; 14 u B uudpoBOM BUJE TPUBEICHBI B
tabmure 1.

Ta6mmuma 1 IMapametps! mpudTa Trma b



OTHOCH- Pazmep mpudra
BykBel # UH(PEI TeNbHbIH (BBICOTA IPOTTHUCHBIX OVKB)
pasmep 3.5 5 7 10
B, B, U, 1K, JI,H, O, (6/10)h 2 3 4 6
ILP,T,V,,4,b,02,4
Ilponucueie | A, 1, M, X, bl, HO (7/10)h 2.5 3.5 5 7
OVKBBI AL @, UL UL, B (8/10)h 3 4 5.5 8
E, I,3,C (5/10)h 1,8 2.5 3.5 5
a,0,B, T, 1,6, 3,1, il K, (5/10)h 1,8 2.5 3.5 5
1, H, 0,1, P, V, X, 4, 1,
CTpouHsle b, 3, 8
OVKBBI M, b, b, K0 (6/10)h 2 3 4 6
K, T, b, 111, 111, (7/10)h 2.5 3.5 5 7
c (4/10)h 1,6 2 3 4
2,3,5,6,7,8,9,0 (5/10)h 1,8 2.5 3.5 5
Ludps | (3/10)h l 1,5 2 3
4 (6/10)h 2 3 4 6
PaccTosnue Mmexay OykeaMu H g paMi, HEe MeHEe 0,7 1,0 1,4 2.0
PaccTosHue Mek Iy OCHOBAHUAMH CTPOK, He MeHee 6.0 8.5 12,0 17,0
PaccTosiHne MesKay c1oBaMH, HE MEHEe 2,1 3.0 4.2 6,0

ABBIAEX3NAK/IMHOITP
CTHOXUYIW I B bIb3I0A

adbzdex3uuk/MHONPC
MyOxyYWUbblb3 108

1234567890

Pucynok 4 O6pasen 6yks u uu¢p mwpudTta tuna b ¢ HaknoHOM

MeTtoanyeckue yka3aHusi K BbINOJHEHUIO 321aHHUA
Bce cryneHTBl, HE3aBUCMMO OT BapuaHTa, BBITOJIHSIOT YEPTEKHBIM MpUPTOM 10 mpomucHbie U
CTpouHbIe OyKBBI, HU(PHI U HAAIUCH (TpUIIoXKeHue 1) .
ITocneoosamenvnocms ¢vinonHenuUA:
- IPOU3BECTH PAa3METKY JUIsl HAITMCAHUS MPOMMUCHBIX OyKB yepTexkHoro mpudta 10. BykBbl MOXXHO
nycaTth He Mo andaBuTy, a 10 TPyNIaM, B 3aBUCHIMOCTH OT IIUPHHBI OYKB;



- BBINOJIHUTH YHPOILEHHYIO CeTKY JJs HamucaHus OykB. CeTka BBIMOJIHIETCS TOHKUMH JIMHUSIMHU,
TBEP/IBIM KapaHIAIIOM U TTOCIIC BHITTOTHEHUS 3a][aHUsI He CTHPAETCS ;

- HanMcaTh MPOIMUCHBIE OYKBBI U IU(PHI MATKUM KapaHJalloM, OT PYKH;

- BBINIOJIHUTH Pa3METKY M YNPOUICHHYIO CETKY JUIsl BBITOJHEHHS CTPOUHBIX OyKB mpudra 10;

- HamnMcaTh CTPOYHbIE OYKBBI MATKUM KapaHAAIIOM OT PYKH;

- MPOU3BECTH Pa3METKY ISl HAIMCAHUS ITUQp depTexHoro mpudra 10;

- BBITMIOJIHUTH YIPOILEHHYIO CETKY JJIsl HAMCaHUs UQD;

- HammcaTh NUGPH MATKAM KapaHAaIoM, OT PYKH;

- BBIIIOJHUTH PAa3METKy M CETKYy A Haanucu (BbImoiHsercs mpudrom pasmepa 10, OykBbl
CTPOYHBIE C IEPBOM MPOIUCHOM);

- HamnMcaTh 3a/JaHHYIO Ha/IMUCh (COYETaHUE CIIOB).

3anonHuth ocHOBHYIO Haanmuchk o 'OCT 2.105-68 (dpopmara 1 - 185 x 55).

KoHTpoJibHBIE BOIPOCHI
1. Yro rakoe ECK]JI?
2. Kakwue tunsl mpudroB ycranasnusaer I'OCT 2.304-81?
3. Uro onpenensiet pazmep mpudra?
4. KakoBO COOTHOULIEHHE HIUPUHBI OYKBbI, TOJIIUHBI JUHUU HIPUETa U BBICOTHI €r0?
5. Kakwue pazmeps! Hpu¢TOB yCTaHOBIIECHBI [T YePTEKEH?
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IIpakTH4eckoe 3ansaTHE Ne 3
BbluepunBaHie KOHTYpPA 1eTaJIH

Heab:

- U3YUYUTb MpaBUja BHIIIOJHEHUS T€OMETPUUYECKUX TOCTPOCHUN U CONIPSHKEHUN JIMHUY;

- HAy4YHUTHCS BBIIOJIHATH YEPTEKU KOHTYPA TEXHUUECKHUX JIE€TaJICH;

- HayuuTbcsi HaHocuTh pasMepsl no ['OCT 2.307-2011 Enunas cuctemMa KOHCTPYKTOPCKOMN
nokymenTtaruu (ECKJI). Hanecenue pa3MepoB 1 MpeebHBIX OTKIOHEHUH.

B pesyabTare BpinoHeHHs rpaguyeckoil padoThl CTYAEHT J0JKEH 3HATh!

- IEJICHHE OTPE3KOB, YITIOB U OKPYKHOCTEN;

- IOCIIEA0BATEIIBHOCTD IIOCTPOCHHUSI CONPSIKEHUN;

- IpaBUJIa HAHECEHUS Pa3MEPOB.

B pesyabTare BpinoHeHHs rpaguueckoil padoThl CTYAEHT J0JKEH YMETh:

- CTPOUTH CONPSKEHUS MPSIMBIX, IPSIMOU U OKPYKHOCTH, IBYX OKPY’KHOCTEH;

- HAHOCHUTb pa3Mephl Ha YepTexkax;

- HCIIOJIb30BATh IOJyYEHHBIEC 3HAHUS TP BBIITOJIHEHUU KOHTYPOB TEXHHUUYECKUX JIETAJICH.

Teopus

Conpscenusn

CormpsikeHUEM Ha3bIBAIOT IIABHBIM TEPEX0J]] OJAHOW JUHUU (NIPSMON WM KPUBOW) B JIPYTyIO —
KPUBYIO UM MpsAMyr0. OOIIyI0 TOYKY, B KOTOPO# OCYIIECTBIISECTCS TUIABHBIN MEPEeX0/I, Ha3bIBAIOT TOUKOMN
conpsikenus. [lepexon OyaeT miaBHBIM, eciiu 00€ COMpAraronifecs JUHUU B TOUKE COMPSHKEHUS UMEIOT
00IIyI0 KacaTenbHYIO.

[Ipocreiimume comnpspkeHus, 0co00 HIMPOKO HCIOJb3yeMble B TEXHUKE, — IJIaBHBIE MEpPEXObl
OpsMO JIMHUM B MPAMYIO JTUHUIO, IPSMOM JTUHUU B AYTY OKPYKHOCTH U JyTU OJJHOM OKPY>KHOCTHU B YTy
JIPYTOM.

JList conpshKeHust PSMOU JIMHUU U TyTH HE0OXO0UMO, YTOOBI IICHTP OKPYKHOCTH, KOTOPOit
INPUHAAJICKUT AYTa, JIE¥KA Ha MEPIICHIUKYJIIApE K MPSAMOM, BOCCTABICHHOM U3 TOYKH CONPSIKEHUS
(pucynoxk 1);

M

b,

Pucynox 1



Pucynok 2

ITocTpoenne o0meli kacaTelbHOH K JBYM OKPYKHOCTSIM 3aJaHHbIX paamycoB R, M R, c
neHTpamu O u O;.

[Tpu nocTpoennn o61elt KacaTenbHOM BBIMOIHAIOT ClEAyIoUMe AeHcTBuUs (puc. 3):

a) u3 1ieHTpa O; MPOBOAT OKPYKHOCTH painycoMm R; — R>;

0) u3 cepeanHsl oTpeska npsmoit O; O, Touku M uepe3 Touky O; IpOBOJAT YTy JI0 MEPECEUCHUs C
OKPYXHOCTBIO paanyca R; — R, B Touke N;

B) npoaospkad paauyc O;N 110 mepecedeHns ¢ 3alaHHOM OKPY)KHOCTBIO pajuyca R;, ONpenessroT
TOYKY KacaHus F;

I) JUId NOJIy4E€HUs TOUKHM KacaHUs Ha BTOPOW OKPYXKHOCTH paguyca R; n3 neHtpa O; MpOBOIAT
panuyc O-E napamiensHo paauycy O, F;

JI) CoeluHss HaieHHble TOUKH E U F mpsMON JHMHUEH, CTpOoAT OOIIyI0 KacaTeiabHYIO K JIByM
3a/IaHHBIM OKPY>KHOCTSIM.

Pucynok 3

LleHTpbI OKPYKHOCTEHN, COMPUKACAIOIIUXCS BHEUTHUM 00pa3oM, HaXOASITCS Ha PAaCCTOSHUM CYMMBbI
UX pagnycoB (PUCYHOK 4), a BHYyTPEHHUM — Ha PaCCTOSIHUM Pa3HOCTH UX PAJAUYCOB (PUCYHOK 5), IpU4YeM
TOUYKa KacaHus (COMPSKEHHUsI) BCET/Ia JISKUT Ha MPSAMOM, MPOXOIAIIeH yepes UxX [eHTPHI;

Jlist conpsbKeHus IBYX IyT HE0OX0UMO, YTOOBI IICHTPBI OKPYIKHOCTEH, KOTOPHIM IIPUHAIICIKAT
JTyTH, KA HA TIPSIMOM, MPOXOAIICH Yepe3 TOUKY CONPSKEHUs (PUCYHKH 4 U 5).



Pucynok 4

Pucynoxk 5

[Ipu conpspkeHuu CTOpoH yrioB (puc. 6, a, 6) ueHtp conpspkeHuss O ornpeaenseTcss Kak TOYKa
[IEPECEUYCHMS] BCIIOMOTATEIbHbIX IPSAMBIX, IAPAUICIBHBIX CONPAracMbIM IMPSAMBIM MU IIPOBEICHHBIM Ha
paccrosHun R ot Hux. IlepneHaukynspsl, omyuieHHble W3 LeHTpa O Ha comnpsAraeMele MpsMbIE,
OIIPEAEIISAIOT TOUKU conpsikeHus (kacaHus) M.

[Ipu mocTpoeHun COMNpsHKEHUs CTOPOH NPSIMOro yria (puc. 6, ) B IEHTP IyTU COMPSIKEHUS POIIIe
HaxOJIUThb C IMOMOIUBI LUPKYyJs. M3 BepmuHBI yriia NpoBOAAT Ayry paauycoM R, paBHbBIM paauycy
conpspkeHus. Ha cropoHax yria nomyyaroT TOYKM comnpsbkeHus M. M3 3Tux Todek NpoBOAAT Ayru
pamuycoMm R 1o B3aumHoro nepeceuenust B Touke O, siBisronieiicss neHtpom comnpspkenus. U3 nentpa O
ONMCBHIBAIOT AYTY COIPSIKEHUS.
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Pucynok 6

Ha pucyHke 7 moka3aHO COIPSDKEHUE IyTM OKPYKHOCTH PaguyCcoM R; M MPSAMOW JIMHUM @ JTyTOH
OKpPY’KHOCTHU paguyca R ¢ BHeIIHUM KacaHueM. IlapamuienpHo 3a1aHHON IPsIMOW Ha pacCTOSHUU, PABHOM
pamuycy R (paguyc compsraeMoi ayru), TpoBOIAT npsiMyto b. 13 nentpa O, mpoBOAAT AYTY OKPYKHOCTH



paagmycoMm,  paBHBIM ~ CyMMe  paguycoB Ru R;, 110  mepeceueHuss ee ¢  TpsMoOH b B
touke O. Touka O sABAsETCS LHEHTPOM AYTH CONPSIKEHUS.

Touky comnpspkeHust M; HaxondaT Ha nepecedeHuM 1npsmMol OO; ¢  Iyroil  OKpY>KHOCTH
paauyca R; Touka conpspkeHust M siBIsieTCs OCHOBaHHEM INEPHEHAUKYJIISpa, OMyIIeHHOTro u3 1eHTpa O Ha
JaHHYIO MPSMYIO 4.

Pucynox 7

Ha pucynke 8 mokazaH mnpumep, TpU BBUEPUYMBAHHKA KOTOPOTO HEOOXOIUMO MOCTPOCHHE
BHYTPEHHEro (PUCYHOK 8, @) ¥ BHELIHEro colpspkeHus (pucyHok 8, 6). Ilpu enympennem conpsikeHUH

neHTpsl O; u O, conpsaraeMbIx IyT HaxOJSTCs BHYTPH COTpSITAOIIEH IyTH
paauyca R. llpu gnewnem conpspkeHUN (pucyHok 8, 6) uentpsl O; u O; cONPATaeMBIX JyT
pannycoB R; 1 R, HaXoAsATCA BHE CONPSATAIONICH Ayry paauyca R.

Ry

Pucynok 8



Jlisi  TIOCTPOEHUS 6HympeHHe20 CONPSDKEHUS  JIOJDKHBI  ObITh  3aJaHbl PaJMyChl COINPATaeMbIX
OKPY)KHOCTEH R; M R,, monoxxeHre ToueKk HEeHTpPoB O; u O; 3TUX OKPYKHOCTEH, paauyc R compsArarmen
nyru. TpebOyercs ompenenuTs mosiokeHue IleHTpa O compsrarome JIyru, H HaUTH = TOYKH
conpsikenust M; u M.

Ha wd4eprexxe HamewaroT ueHTpsl O;u O, U3 KOTOPBIX OINKCHIBAIOT — COINPSITAa€MbIE  JIyTH
pamuycoB R; u R;. I3 neHtpa O; IpOBOAAT BCIIOMOTATEIbHYIO YTy OKPYXKHOCTH PaJdyCOM, PAaBHBIM
Pa3HOCTH paAMycoB compsrarouei ayru R m comnpsiraeMoil R;, a u3 uentpa O; — paguycoM, paBHBIM
pa3HOCTH PaguyCcoOB compsArarmedn ayru R u comnpsraemoit R,. BcnomorartenbHble Ayrd NEpEeceKyTcs B
Touke O, KOTOpas 1 OyAeT UCKOMBIM LIEHTPOM compsraromeil 1yru. J{ias HaX0oKJIeHHUs TOUYEK CONPSKEHUS
TouKy O coequHAIOT ¢ Toukamu O; u O, IpAMBIMU ~ JIMHUASAMHM. TOYKM IepecedeHusi NPOAOJIKEHUS
npsmbix O;0 u O;0, ¢ comnpAraéMbIMH  JyraMH  SIBJSIIOTCS.  MCKOMBIMM  TOYKaMHM  COTPSIKEHUS
(touku M; u M,). Panuycom R u3  uentpa O IPOBOAAT  CONPSTAIOIIYI0  Oyry  MEXIy  TOYKaMu
conpspkenus M;u M.

JI1st TOCTpOEHUS BHewUiHe20 COTIPSIKEHNS C TEMU K€ UCXOAHBIMU JAHHBIMU U3 IeHTpa O; IPOBOJAT
BCIIOMOT'AaTEIIBHYI0 IYI'y OKPYKHOCTH PaJuyCOM, PaBHBIM CyMME paJUyCOB COIpAracMoOu Iyru R; u
conpsraromed R, a n3 wneHrpa O; — pagnuycoMm, paBHbIM CyYMME€ paJdyCOB compsraeMol Aayru R;u
compsratomiei R. BcnomoratensHble Tyru nepecekyrcs B Touke O, KoTopas OyIeT HCKOMBIM LIEHTPOM
compsraromed Ayru. Jnsd HaxXO0XAeHWs TOYEK CONPSIKEHHS UEHTPbl AYr COEOUHSIOT MPSMBIMHU
muausMu O;0 u O;0. Otn 1aBe  TpsAMbBIE  IIEPECEKaloT  conpsraeMple  Oyrd B TOYKax
conpspkenust M; u M. 13 nentpa O paguycoM R MPOBOJAAT CONPSATAONIYIO 1yTy, OTPAHUYUBAs €€ TOUKaMU
conpsxenust M; u M.

Ilocmpoenue u 0603Hauenue yKIoHO8 U KOHYCHOCIU

Yxnonom Ha3bIBAIOT BEJIMYNHY, XapaKTEePU3YIOILYIO HaKJIOH OJIHOM
OpsIMOM JIMHUM K Jpyrod npsMoH, T. €. oTHomeHue kareta BC k karery AB B NpsSMOYTrOJbHOM
tpeyroiabHuke ABC (puc. 1). YkioH npeacrasiseT co0oil TaHTeHC yIiia 00pa3oBaHHOTO runoreny3oit 4C
c katetoM AB. Ecnu xatetr BC paBeH euHHULE JTI000 JUIHHBL, TO MpH YKIoHE 1 : 5 kateT B4 Oyner paBeH
MATH TaKUM K€ €AMHUIIAM. YKJIOH MOXET BBIpaXaTbCid B TMPOIEHTax. [ MMOTeHy3a MpsIMOYTOJbHOIO
tpeyroiabauka ABC ¢ kareramu BC nnuHoi 10 mm u AB anunoi 100 MM win kareramu BC nnuHOU 5 MM
u AB nnuuou 50 MM Oyniet umeTh ykIioH 10%.
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Pucynok 1
Ha yepTexe nepen pa3MepHbIM YHCIIOM, OIPEIEIIAIOLIUIM YKJIOH,

HaHocsT ycioBHbIN 3HaK (TOCT 2.307 — 68), ocTpbIii yroia KOTOPOTO HAMPABIAIOT B CTOPOHY YKIIOHA (CM.
puc. 1). I'eomeTpuueckue YKJIOHBI CTPOSAT HA 4YepTekax JAeTalell ONpeAeseHHOro Hpoduis WU Ha
yeprexax JeTajied, M3roTaBiuBaeMblx JMTheM. llocTpoenue koHTypa naeranu (puc. 2, a), BepxHee
OCHOBaHuE KOTOpoil umeeT ykioH 10 %, HauMHAIOT ¢ BbluepuuBaHus JMHUN AC C 3aJJaHHBIM YKJIOHOM
(puc. 2, 6) — runoTeHy3bl NPSIMOYTOJILHOTO TPEYroJbHUKA ¢ KaTeTaMu AB jymHoit 50 mm u BC qyuHo# 5
MM. Yepes
TOUKy D mpoBOAAT JIHUIO, nMapaenbHyto JuHuu AC. [lonyuennas nunus DE Oyaetr umets ykioH 10%,
Kak U npsamas 4C.
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Pucynok 2 (a, 6)

Konnueckue 37aeMEHTHI JieTaneld BBIMONHAIOT C 33aJaHHOM KOHYCHOCTBIO. Kowychocmbs — 3TO
OTHOIIICHHE JTaMeTpa KOHyca K ero Beicote (puc. 3, a). OuepTaHue KOHyca ¢ KOHYCHOCThIO 1: 3 moka3aHo
Ha puc. 3, 0.

Hns YCEUEHHOTO KOHyca (puc. 3, 8) KOHYCHOCTh — 3TO
OTHOIIICHHE PA3HOCTH TUAMETPOB K €ro BbicoTe. [IprMep BHITIOIHEHUST KOHTYpa JIETalH, UMeromien hopmy
YCEYCHHOTO KOHyCa M 3aJIaHHYI KOHYCHOCTh 1: 7, moka3aH Ha puc. 3, T. M3 Tpex pasmepos,
XapaKTepU3YIOMUX KOHYCHOCTb, OBUIO 3a/laHO JBa: JWAMETp OOJIBIIETO OCHOBaHHS KOHyca W JIJIMHA
YCEUEHHOT0 KOHycCa, T.€. PacCTOSHUE MEXIYy LeHTpaMu ero ocHoBaHuil. Ilo dopmyne (D - d)/L = 1.7
orpeieNsieM BeIMYMHY MeHbluero nuamerpa: Id = 140, cnenoBarensHo, d = 20 mm. M3 Tpex pa3mepos,
XapaKTepU3YIOMIUX KOHYCHOCTh, Ha YEPTEKE MPOCTABJIAIOT JBa W YCIOBHBIN 3HAK KOHYCHOCTH. 3HaK
konycHoctu ('OCT 2.307 — 68) mmeeT BHI PaBHOOEAPEHHOTO TPEYTOJbHUKA, OCTPBIA yrojl KOTOPOTO
HalpaBJIeH B CTOPOHY BEPIIMHBI KOHYca (CM. puc. 3, B, T).
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Pucynok 3 (a, 6, B, T)

3HaK KOHyca U KOHYCHOCTb B BHUJE COOTHOIIECHHS HAHOCAT HAJl OCEBOW JIMHHMEW WM Ha IIOJIKE
JUHUM-BBIHOCKH (puc. 4). HopmanbHble KOHYCHOCTH U yTiibl KOHycoB yctaHaBnuBaeT [[OCT 8593 — 81, a
I'OCT 25548 — 82 ycraHaBiuBaeT TEpMUHBI U omnpeaeneHus. Huke npuBeneHsl cTaHAApTHBIE



HOpPMaJIbHbIE KOHYCHOCTH, IPUMEHsIEMbIE B MammnmHocTpoenuu: 1:3; 1:4; 1:5; 1:6; 1:7; 1:8; 1:10; 1: 12; 1 :
15;1:20;1:30;1:50;1:100; 1 :200; 1 :500.

\‘
1:5

e ] v —

Pucynok 4

Ilpasuna nanecenus paimepos

[IpaBuna HaHeceHus pa3mepoB Ha ueprexax ycraHaBnueaer ['OCT 2.307-2011. Pasmepsl Ha
yeprexax YKa3bplBalOT pPa3MEPHBIMU 4YHCJIaMU (YUCIOBBIMM BEIMYMHAMH, ONPEACISIONIMMU JaHHBIN
pa3Mep) U pa3MEepHBIMU JTMHHUSIMH.

Jlisg TUHENHHBIX pasMEpOB pa3MEpHbIE JUHUM MPOBOJAT MapajljIelIbHO OTPE3KY, pasMep KOTOPOro
yKa3pIBaeTcsi. Pa3MepHble JIMHMM NPHUMBIKAIOT CBOMMM CTPEJIIKAMU K BBIHOCHBIM JIMHMSM, KOTOpbIE
SIBJIIOTCS] TPaHULIAMU U3MEPEHUN. BBIHOCHBIE JTMHUM JOJHKHBI BBICTYNATh 32 KOHIBI CTPEJIOK pa3MEepHOM
JUHUYW TPUOJIM3UTEIBHO HA 2 — 3 MM.

Paccrostnie Mexay pasMepHO# JTMHUEH U MapajieNbHON el JIMHHMENH KOHTypa (OCEBOM, EHTPOBOIN)
noikHo ObITh 10 MM (pucynok 1). IIpu HaHeceHuM Ha yepTex e MapajlIeNbHBIX Pa3MEPHBIX JTUHUI
paccTosiHUE MEXly HUMU JJOJDKHO OBITh HE MEHEE 7 MM.
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Pucynok 1

W
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PasmepHbIe TMHUN OTPAHUYUBAIOT € JyX CTOPOH CTPEJIKAMHU.
®dopma CTpesoK MoKa3aHa Ha PUCYHKE 2.



2,5 min

Pucynok 2

Hanecenue nuneunwvix pasmepos

[Ipu HaHeceHuu pa3MepoB clieyeT u30eraTh nepeceyeHus: BBIHOCHBIX M pa3MepHbBIX TUHUH. brimke k
KOHTYPY pacrojiaraloT MEHbIIUN pa3Mep. 3aTeM HAHOCAT OOJIBIINE pa3Mephbl B MOPSIKE BO3PACTAHUS UX
BenMuuHbL. [lpu M300pakeHUH HECKONBKHX MapajlIeNbHBIX Pa3MEPHBIX JIMHUN pa3MepHbIC YMcIa Hal
HUMH HE PEKOMEH]IyeTCs pacIojiaratb OJHO IO APYyruM. X cMemaroT B pa3Hble CTOPOHBI, pacrosaras B
[IaXMaTHOM TOpsKe (PUCYHOK 3).
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Pucynok 3

Paccrostnie mexay pa3MepHOM JIMHUEH U pa3MEPHBIM YHMCIOM INPUHHUMAIOT paBHbM 1 — 1,5 mMm.
Ecin pasmepHas TMHUSA HaXOOUTCS B 30HE, KOTOpasl Ha pPUCYHKE 4 3alITPUXOBaHA, TO COOTBETCTBYIOLICE
pa3sMepHOE YKUCIIO HAHOCAT Ha MOJIKE JIMHUU-BBIHOCKU.
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Pucynok 4



[Ipu HaHECEeHNH Ha YEePTE)KE TPYIIIBI CMEKHBIX MAJIBIX Pa3MEpPOB CTPEIIKH 3aMEHSIOT YETKUMU
TOYKAMH WJIM IITPUXaMHU Ha BEIHOCHBIX JIMHUAX (PUCYHOK 5).

5,0 44 5.5, 4,4
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PucyHok 5

Ecnu Ha uepTeke HeIOCTATOYHO MECTa JIsl CTPEIIKH, TaK KaK OJM3KO pacIioyiokeHa KOHTYpHAs WU
BBIHOCHAS JIMHHUS, TO JIMHUIO PEKOMEHIYETCS MMPEPHIBATh (PUCYHOK 6).

60

Pucynox 6

Ecnu pa3mep HaHOCUTCSA B 30HE IITPUXOBKH, TO IITPUXOBKY HA MECTE PA3MEPHOT0 YHCIIA TPEPHIBAOT
(pucyHok 7).
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Pucynok 7

Hamnecenue yz2nogvix pasmepos

Pa3zMepHyto nuHUIO, ONpPEACNAIONIYI0 BEIUYUHY YIJia, MPOBOISAT MEXIY CTOPOHAMH yria B BUJE
IyTH, OMMCAaHHOW W3 BepIIMHBI yria (pucyHok §). Pa3mepHble uncia, BbIpa)karolue BEIMYUHY YIJIa,
YKa3bIBAIOT B IPaycax, MUHYTaX U CEKyHAaX ¢ 0003HAUYCHUEM €AMHHUII U3MepeHus. X HaamuchIBaloT HaJ
pa3MepHOM JIMHUEH TakK, Kak MOKa3aHO Ha pUCYHKe 8. B 30He, pacmnosioKeHHOW BbIIIE TOPU3OHTAIBHOMN
OCEBOI JIMHUU, pa3MEpPHbIC YHMCIIAa HAHOCAT HaJ Pa3MEpPHBIMU JIMHUSMH CO CTOPOHBI UX BBINMYKIJIOCTH, B
30H€ HWKE€ TOPU30HTAJIBLHOM OCEBOM JIMHUM — CO CTOPOHBI BOTHYTOCTH pa3MepHbIX JuHuil. Ecium
pa3MepHOe YMCIIO MOoMNajaeT B 30HY, KOTOpas Ha pUCYHKE 23 3alITPUXOBaHA, TO €r0 HAHOCAT Ha MOJIKE
JMHUM-BBIHOCKH. Ha mojkax JMHUN-BBIHOCOK MMOMEIIAIOT U pa3MEepHBIEC Yncia MpU HEJOCTaTKEe MecTa JUIs
MaJibIX yTJ0B HE3aBHUCUMO OT TOT'O, B KAKOW 30HE 3TH YMCJIa HAXOIATCS (PUCYHOK ).



Pucynox 8

Hanecenue pazmepog paouycos

[Tepen pasMepHBIM YHCIIOM, OMPEACISIIONIIM PAJNyYC, BO BCEX CIIydasx HaHOCSIT 3HaK — OYkBY R,
Hanpumep, R25. Mexnay 3HakoM R u pa3sMepHBIM YUCIOM HE CTaBSIT HUKAKUX JOOABOYHBIX 3HAKOB.
Pazmepnyro mMHHIO pajyca HAHOCST Ha TOM U300pakKeHUH, T Ayra NpOeUpyeTCsl B MICTUHHOM BUJIE.

OHa OKaHYMBAETCS OJHOM CTPENKOM, KOTOpasl MPUMBIKAET K KOHTYPHOU JUHUHU (pUCYHOK 9). ITpu
HEOONBIINX paguycax CKPYIJICHHH CTPENIKYy PEKOMEHJIyeTCs pacrojiaraTh C BHEIIHEH CTOPOHBI IYTH
(pucyHOK 9, B).

Pucynok 9

Hanecenue pazmepos ouamempog

Ilepen pa3MepHBIM YHCIIOM, ONIPEACISIOIIUM JHAMETP, BO BCEX 0€3 UCKIIIOUEHHs CIIydasiX HaHOCAT
3HaK , Hampumep:  Z7. Mexy 3HaKOXZ M pa3MEPHBIM YHCIIOM HUKAKHX J100aBOYHBIX 3HAKOB HE
ctaBsT. Henp3s Takke 1enaTh NPOIyCK MEXAy 3HAKOM M UUCIIOM. Pa3MepHast TMHUS 1raMeTpa MOXKET
OBbITh HAHECEHA KaK Ha U300pa)kKeHUMU, I'71e OKPY>KHOCTh MJIM €€ YacTh IPOELUPYIOTCS B UCTUHHOM BUJIE
(pucynok 10), Tak u Ha U300paXeHUH, TA€ OHU MPOCIUPYIOTCS B BHJIE MPSMOH (pucyHoK 11).
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Pucynoxk 10

Cnenyer OTMETHUTH, YTO paAuycaMH 3aJal0T JIyTd, UMEIOLIUE XapaKTep 3aKpyIJeHUs KOHTypa, a
TaK)Xe AYTH, BeIMYMHA KOTOphIX cocraBisieT 180° u meHee. IlomHble OKPYKHOCTM M JyrW, BEJIMYMHA
KOTOpBIX cocTaBiisgeT Oonee 180°, 3amaroT AuameTpamu Jake B TOM CIIydyae, €CJIM 3TU OKPY>KHOCTH MU
JyTH UMEIOT Pa3pbIBHI.

Pazmepnvie nunuu ¢ o6pvisom

Ecnu Ha yeprexe n3obpa)xeHa TOJIbKO OJJHA TPaHUIA U3MEPEHH, HapuUMep, NMPU COETUHEHUH BUA
C pa3pe3oM MJIM IMpH BUAE C OOPHIBOM CHUMMETPHUYHOIO MPEAMETa, TO pa3MepHbIe JTUHUM MPOBOIAT HE
MOJIHOCTBIO, ¢ 00pbIBOM. OOpBIB pa3MepHON JIMHUU MPOU3BOJAST 32 OChIO CUMMETPUM M300pakeHHs Ha
paccrostuuu 6 — 10 MM oT ocu. [lomyckaercsi Takyke MPUMEHATh OOPBIB pa3MEpHOI JIMHUU NP yKa3aHUH
pa3mepa AuaMeTpa OKpYKHOCTH, AaXKe €CIM OHAa N300pakeHa MOJHOCTBIO.

s

30

Pucynok 11

KonTpoJsbHbIe BOpockl
1. OtpaxaeTcs i MacmiTad Ha pa3MEPHBIX YHCIIaX YepTexa’?
2. Ha xakoM pacCTOSIHUM OT KOHTYpa MPOBOAUTCS pa3MEpHasi JIMHUS?
3. Kakoe paccrosiHue T0JKHO OBITh MEX/y MapajieIbHBIMU pa3MEPHBIMU JTUHUSIMU?
4. Ha kakoe paccTosiHue AOJKHBI BBIXOJIUTH BHIHOCHBIE JIMHUHU 33 KOHIIBI CTPEJIOK Pa3MepHBIX
JTUHUN?
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IpakTnueckoe 3ausitue Ne 4
BoinoiHeHHEe KOMILIEKCHOT0 YepPTesKa reOMeTPHYEeCKHUX TeJl

Hean:

- HAy4YUTbHCS BBITIOJIHATH KOMIUIEKCHBIE YEPTEKU MOJIENIEH M0 3a/1aHHOM aKCOHOMETPUYECKON MPOEKIINH;

- IPHOOPECTH MPAKTUUECKHE HABBIKUA B IMMOCTPOEHUH MPOEKIUI F€OMETPUUECKUX TET;

- HAyYUTHCS YUTATh YEPTEKH.

3apanme 11 padboThI:

1. U3yunTh TeOpeTHUECKUI MaTEpHAIL.

2. BHUMarenbHO U3YYUTh 00pa3ell BBIMOJHEHH JucTa (pucyHOK 10).

3. BBITIOJIHUTH YEpTEXkK, UCIOIB3Ys 3amaHue s pabotel (Tabmuma 1). [To o6beMHOMY H300pa)KeHUIO
mojenu (mozaenb 1,2) BBIMOMHUTH TpU BHMAA (BHUJ CIIepend, BHJI CBEpXy, BuA cieBa). M3o0paxenue
BBITOJIHSETCS 110 pa3MepaM B MPOEKIIMOHHOM CBSI3U, HAHECTU Pa3MeEPBI.

4. PaboTa BbInonHAETCS Ha tucTe popmaTta A3 ¢ OCHOBHOM HaamMckio 1o ¢opme 1.

ITocjie o0kOHYAHHS BBINOJHEHUS] PAGOTHI CTYIEHT /10/I5KEeH

ymemp:

- CTPOUTH TPHU MPOEKIIHIO MOJAEIHU IO €€ aKCOHOMETPUUYECKOM MPOEKINH;

3HaAmMb:

- IpaBUJIa MPOELMPOBAHUS HA TPU TUIOCKOCTH MPOEKITHH.

Oo6opynoBanue (npubopsi, mamepuanst, OUOAKMULECKoe 0becneyenue):

- YepTEeKHBIC MPUHAUICKHOCTH, OyMara JJis yepueHus (BarmaH) gopmara A3.

Teopus

B ocHOBYy mocTpoeHHMs HM300paKeHHH TMPEAMETOB TIOJIOKEH METOJ  MPSMOYTOJIBHOTO
npoeurpoBanud. OqHAKO HEPEIKO NMPU CO3[JaHUU YepTexel Jeranei Tpex miockocted npoekuuit V, H u
W oka3pIBaeTCs HEJOCTATOYHO.

[TosToMy 3a OCHOBHBIE IJIOCKOCTH MNPOEKUMK NPUHUMAIOT TPU B3aUMHO IEPIEHAUKYJISPHbIE
mockoctd V, H u W, 1 Tpn nmapajuienbHbie UM INIOCKOCTH.

DT TIOCKOCTH 00pa3yIoT rpaHu Kyoa.

[IpeameT MBICTIEHHO TOMEMIAIOT BHYTPh Ky0a M MPOEHUPYIOT Ha BHYTPEHHHE MOBEPXHOCTH €TO
rpaHeil (1IecTh OCHOBHBIX IUIOCKOCTEM mpoekuuid). [Ipm 3TOM mpoeuupyromye Jy4d HampaBi€Hbl OT
HaOmronaTens kK rpansMm. [llects rpaneld Kyba COBMENIAIOT C TJIOCKOCTHIO YepPTEka BpPAIIECHUEM BOKPYT UX
nuHuM nepecedenus. [loayyaroT yepTex, COCTOSIIMMN U3 IIECTH MPOEKUUN (PUCYHOK 1).

A S —.

Pucynok 1



N300paxkenue, moiyyaemMoe Ha (PPOHTAIBHOM IJIOCKOCTH MPOEKUUH, NMPUHUMAIOT 3a TJIABHOE.
[ToaTomMy mpenmeTr Hajo pacmojiaraTb Tak, YTOOBI IJIaBHOE H300pakeHUE JaBajo HauOoliee IOJHOE
npezcTaBiIeHue o ero popme U pazmepax.

B 3aBucumocTu OT conep)kaHUA H300pa)KeHHs pa3leisioT Ha BHbI, cedeHus u paspesbl. [lo
U300paKEeHUSAM, KOTOpPbIE Ha3bIBAIOTCS BUIAMU, MBI MOKEM CyJIUTh O BHemHel (Gopme npenmera. UToOb1
Oblla TOHSATHA BHYTpPEHHs (opma mpeaMmeTa, HEOOXOAMMBI H300pa)K€HHs, KOTOpPbIE Ha3bIBAIOTCS
CEUEHMSIMU U pa3pe3amMu. PaccMoTpuM 3TH U300pakeHusl.

Buabl

Buo — 310 n3o6pakeHue BUIUMOMN YaCTH MMOBEPXHOCTHU MpeaMeTa, 0OpaleHHOH K Ha0to1aTesto.

KonuuecTBo BUIOB Ha dYepTeke MOJKHO OBITh HAaWMEHBIINM, HO JOCTaTOYHBIM IS IIOJHOTO
HOHUMaHUA (OPMBI U pa3MEPOB MpeIMeTa.

Ha Bumax moryckaercst MOKa3bIBaTh HEBUIUMBIE YaCTH MPEIMETa C TIOMOIIBIO MTPUXOBBIX JTHHUHN
(pucynok 2). PaccrostHus MeXIy BHJIAMH NPUHUMAIOT TaKUM, YTOOBI OBLIO JOCTAaTOYHO MecTa s
HaHECEHUs pa3MepoB.

’____
[
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Pucynok 2

Bunel pa3znendrorcst Ha OCHOBHBIE, JJOTIOJIHUTEIBHBIE 1 MECTHBIE.

OcHoBHBIE BULI

Bujel, nony4yaemble Ha IIECTH OCHOBHBIX IUIOCKOCTSAX MPOEKIMHA HAa3bIBAIOTCSI OCHOBHBIMU BUIaMU
1 UMEIOT ClIe[yIollne Ha3BaHus (pUCYHOK 3): BUJ criepelu (MU TJIaBHBIA BHUJ), BUJ CBEPXY, BUJI CIIEBA,
BUJ CIIpaBa, BUJ CHU3Y U BUJI C3a]IU.

L7
1 —Bun ciepenu
H; (rmaBHBIN),
4 7 3 6 2 — BUJ CBEPXY,
3 — BHJ CclIcBa,
4 — BuUA cnpasa,
5 — Bux cHuzy,
W, V % Vv 6 — BUJI c3aIU.
2
H

Pucynok 3 OcHOBHBIE BUbI



Bun cnepenm — rimaBHBIA BHI; OH JaeT HauOoJblliee TpEACTaBlIeHHE O (opme, pasMepax Hu
KOHCTPYKTUBHBIX OCOOCHHOCTSX JI€TalH.

OcHOBHbIE BH/IbI Ha YEPTEXKE PACIIONATalOT B ONPEIEICHHOM MOPsIKE, KaK OKa3aHO Ha PUCYHKE
3. Eciin Bupl pacnonararorcsi B JaHHOM HOPSAKE U B IPOEKIIMOHHOM CBSI3U APYT C IPYTOM, TO OHU HE
0003HaYar0TCH.

Ecnu npoekuinoHHas CBS3b HE COXpaHEHa, TO HalpaBJIeHUE MPOSHUPOBaHHU 0003HAYAIOT
cTpenkoil. OKOJIO CTpeNiKHu CTaBsT MPONMUCHYIO OYKBY pycckoro andasura. Bun ormedaroT Toi sxe OykBoii

(pucyHoxk 4).

Pucynok 4

Jononnumenvuvie 6uowl
JlomoTHUTENbHBIM BUAIOM Ha3bIBAETCS BU, KOTOPBIN MOTYyYAETCS HA INIOCKOCTH, HE TapajlIeIbHON

OCHOBHBIM ILTOCKOCTSIM MPOeKIMiid. [I[pUMEeHSFOT TONMOTHUTENbHBIE BUIBI B T€X CIIyYasx, KOTJa Kakas-1r0o
4acTh MpeAMETa HE MOXKET OBITh M300pakeHa HA Ha OJTHOM W3 OCHOBHBIX BHUJIOB 0€3 MCKaKEHUS (PUCYHOK

5).
\
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Pucynok 5

Ecnmu  JONONHWUTENBHBIA BHJ PACMoONaraloT B MPOSKIMOHHOW CBS3M C COOTBETCTBYIOIIUM
n300pakeHneM, To ero He oOo3HadaroT (pucyHok 6.1). Ecnm mpoekimoHHas CBs3b HE COXpaHEHa, TO
HaIpaBJICHUE MMPOCIIMPOBAHMS 0003HAYAIOT CTPENKON (PUCYHOK 6.2). OKOJIO CTPEIKH CTABST MPOIUCHYO
OykBYy pycckoro andasuta. JloMOIHUTENBHBIN B OTMEUAIOT TOM e OyKBOH (PUCYHOK 6.2).

Jlomyckaercsi JOMOMHUTEIBHBIN BUJ TOBOPAYMBATh, HO COXPAHSAS TOJNOXKECHUE, TPUHATOE IS
JTAHHOTO MpeaMeTa Ha TJaBHOM u3o0paxeHuu. O003HAUCHHE BUAA MPU STOM JOJDKHO OBITH TOTOITHEHO
YCIIOBHBIM rpadiuecKuM 0603HaueHneM «1oBepayTon O — (prcyHOK 6.3).
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Pucynok 6.1 Pucynok 6.2 Pucynoxk 6.3

Mecmmnuie 6uowt

Mecmuoim 6udom Ha3bIBaeTCs U300paK€HUE OTNIEIBHOI'O OIPAaHUYEHHOTO MECTa Ha MOBEPXHOCTH
npeamera. Ero nmpuMeHsoT B TOM ciiyyae, Korjaa TpeOyeTcs mokaszaTh (opMy U pa3Mepbl OTAEIbHBIX
3JIEMEHTOB JeTanu. [IpruMeHeHrne MecTHOro Bua MO3BOJISIET YMEHBIIUTh 00bEM rpaduueckux padoT u
COKOHOMHUTH MECTO Ha I0JIe UepTexa, o0ecrieunBas MoJHOe MPeACTaBIeHUE 0 (hopMe mpeaMeTa.

MecTHbIN BUJ Ha 4epTeKe NOJKEH ObITh OIpaHUYEH JIMHUEH OOpbIBa, KOTOPYIO HPOBOJAAT OT
PYKH, OCBIO CAMMETPHUHU WIIM He orpaHuyeH. PacnonararoT MeCTHBIN BUJI HAa CBOOOIHOM I10JIE YepTexa Win
B IPOEKLIMOHHOM CBS3H C JPYTMMHU U300paXeHUSIMH (PUCYHOK 7).

; MecmHsit Bud
!

Pucynok 7

Ecnm MecTHBIN BUI pacmonaraercs HE B MPOCKIIMOHHOW CBSA3M, TO €ro HEOOXOANMO 00O3HAYHTh.
O003Ha4al0T MECTHBIA BUJ, TaK K€ Kak M JIOMOJIHUTEIbHBIN, CTpelKoi M OykBOW pycckoro andasura

(pucyHok 8).
[0




Pucynok 8

Obpamume snumanue! He cnenyer myTaTh MECTHBIM M JOTOTHUTEIBHBIA BHUIBL. MECTHBIA BUJ
MOJyYaeTCsl Ha OJJHOM M3 OCHOBHBIX IUIOCKOCTEH MPOEKIUN, a JOMOJHUTEIbHBIA — Ha JTOMOJHUTEIbHOM
IJIOCKOCTH, HE MapAJUIEIbHOW HA OJJHOM U3 OCHOBHBIX INIOCKOCTEN.

ITopsinok BbINOJIHEHHS PadOTHI

[Ipu BBITIOTHEHUH 33aHUSI HEOOXOIMMO MPABUIBHO PACTIONOKHUTH N300paKEHUSI Ha YEpTEXKeE.
Ha ¢poHTabHONM TIIOCKOCTH MPOEKIMHA ClieAyeT MOMECTHTh TO HM300pa)keHue, KOTopoe Haumboiee
TIOJIHO MPEACTABIISET OCHOBHBIE (DOPMBI M pa3Mepbl MOJIETH — 3TO BUJ CIIEPEIN WIIH IJIaBHBIN BUJL.

Ecnu m3o0paxkaemass MoJesb UMeEET IUIOCKOCTH CHMMETPUH, TO €€ 4YepTeK HauWHAIOT
BBIIIOJIHATH C IPOBEICHMS COOTBETCTBYIOIIMX OCEH CUMMETPHUH. ECIN MII0CKOCTEN CUMMETPUU HET, TO
BBITIOJIHEHHE YepTeka OOBIYHO HAUYMHAIOT C HW300pakeHHsl OINOPHOW IOBEPXHOCTH, KOTOpas
oIpeieNseT BEpTUKAIBbHOE (MJIM TOPU30HTAIBHOE) OJI0KEHUE MOJIEIH.

YroObl oOecrednTh MNPOEKIMOHHYIO CBA3b M JIydllle IOHATh B3aMMHOE PpaCIOJIOKEHUE
OTJEJIbHBIX JIEMEHTOB MOJIENIN, PEKOMEHAYETCS BCE TPU MU300pakeHUsI CTPOUTH NMapauIeIbHO.

[Tpy BBIMOJIHEHNHM KOMIUIEKCHOTO YepTeka MOIETN HEeOOXOIMMO CTPOUTh OcH mpoekuui. C
MOMOUIBI0 BEPTUKAIBHBIX JIMHUN CBS3H CTPOAT (POHTAIBbHYIO HpoeKkuuio. [IpoduinbHy0 Mpoekiuio
CTPOSAT € ITOMOILBIO BEPTUKAIBHBIX U TOPU30HTAIBHBIX JTUHUH CBA3H.

[Ipu BBITIOTHEHUH 33aHUSI HEOOXOIMMO MPABUIBHO PACTIONOKHUTH H300paKEHUSI Ha YEpTEXKeE.
Ha ¢poHTanbHON MIOCKOCTH MPOEKIHM CleayeT paclolokUTh TO U300pakeHue, KoTopoe Hanbosee
TMIOJIHO MPEACTaBIsAET GOPMBI U Pa3MepPbl MOJIEIH.

["oTOBBII YepTek 0OBOJUTCS OCHOBHOM CIIONIHOM JHMHMEH (TonmuHa S = 1 MM).

Pucynoxk 9 O6pa3zen 3ananus
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KonTpoJsbHbIe Bonpockl
1. Yro takoe Bua?
2. CKOJIbKO HY>KHO OpaTh BUJOB JIJIsl H300paKeHUs U3EIHS?
3. Kakoe nzobpakeHue mpeamera BEIOUPAIOT 715l U300pakeHus Ha TJIaBHOM Bujie?
4. Kak Ha3bIBAIOTCS BUJIbI, ITOy4a€Mbl€ HA OCHOBHBIE TIJIOCKOCTH MPOEKIUIA?
5. [lognuceiBatoTCs U BUJbI, pacoyiaraéMble B IPOEKIIMOHHOW CBSI3U?
6. Kak moAnuceIBatOTCSA BUABI, pACIOaraeMble HE B MPOECKIIMOHHOW CBS3U?
7. B kakux ciy4asx MpUMEHSFOTCS TOTIOJHUTENbHBIC BUJBI U KaK OHU 0003HavatoTcs?
8. Uto Ha3pIBaeTCsI MECTHBIM BHIOM M KaKk OH 0003HadaeTcs/
9. UeM OTIMYAIOTCS MECTHBIN U JIOMOJHUTEILHBIN BHIBI?




ITpakTnyeckoe 3ansitue NeS
ITocTpoeHnue TpeThbeil NPOEKUMU MOJAEJIH 10 ABYM 3aJaHHBIM. AKCOHOMETPUYECKAas POeKUMs

MO/IeJIH

eas padoThI:

1. HayuuTbcsi BBINONHSTH TPETHIO MPOEKIIUIO MOJIENH 10 IBYM 3aJJaHHBIM IIPOEKIIHSM.

2. HayunTbcst CTpOUTh aKCOHOMETPUYECKYIO MPOEKIIUIO MOJIENH

3ananue nos padoThI:

1. N3yunTh TeOpeTHUECKUI MaTEpHAIL.

2. BHumaTenbHO U3yuuTh 00pasel] BBIMOIHEHUS JTUCTA.

3. [lepeweptuts 1Ba BuUga (MO BapuaHTaM), JIOCTPOUTH TPETUM BHJ, BBITIOJHUTH

aKCOHOMETpHIO Mojenu.M300pakeHne BBIMONHACTCS MO pa3MepaM B MPOEKIMOHHOW CBS3H, pa3Mepbl He
HaHOCSTCS.
4. Pabora BeinosiHsercs Ha aucte popmara A3 ¢ OCHOBHOM HaImHUChio 1o opme 1.

TEOPETUYECKHWIA MATEPUAJI IJIS1 PABOTBI

AJITOPUTM NOCTPOCHUS:

1. MpicneHHO pa3zduBaeM U300pakEHHYIO MOJIENb Ha IPOCThIE TEOMETPUUYECKUE (OPMBI.

2. [IpencraBnsieM Kak 3TH reoMeTpudeckue (GOpMbl H300pa’kaloTCsi Ha BCEX Tpex
MIPOEKIMSIX, BBISICHSIEM 001yI0 (OpMy MOJEIH.

3. [IpencraBnss GopMy MoJENIM B LIE€JIOM, BHIMOIHAEM aKCOHOMETPUUECKYIO MPOEKIIUIO,

KOTOpasa moMoract onpeaACInuTb NPaBUJIBHOCTE MPOYUTAHHOI'O UCPTCIKA.
4. UYepTexx BBIIOJHAETCS C MOMOIIBIO JIMHUI CBSA3M, pa3Mepbl HE HAHOCATCHA. ['OTOBBIN uepTex
00BOAMTCS OCHOBHOM CILTOIIHOM TuHUEH (TonmuHa S = 1 MM)
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Pucynox 2. /IBa Buma Moaenu u 00beMHOE H300pakeHNE



IlocTpoenne akcoHOMeTpUYECKHUX NMPOEKIUH
OcHOBHBIE CBeJeHHA 00 akCOHOMeTpHueckux mnpoekuusax npusereHsl B ['OCT 2.317-69. Ilpu
MIOCTPOEHUH AKCOHOMETPUYECKUX TMPOEKIUI OTpe3KH MpsAMbIX JUHUN TpeaMera Wik (QUrypHl,
napajielnbHble  OCSIM  KOOpPAMHAT Ha KOMIUIEKCHOM 4epTeXe, JOJDKHBI ObITh  HapaysieNbHbI
COOTBETCTBYIOIIUM aKCOHOMETPHUUECKHUM OCSIM (PUCYHOK 3).
i Z!

al‘

Pucynok 3. IloctpoeHune akcoHOMETpUH J€TaTH

MeToauyeckue yKa3aHus:

J1s BBITIOJTHEHUST KOMIUIEKCHOTO YepTEKa MOJEIIN, CHaYala IEpeYepPUNBAIOT B TOHKUX JINHUAX JIBE
3a/IaHHbIE IIPOCKIUH, 3aTEM CTPOST TPETHIO MPOCKLHIO B IIPOCKIIUOHHON 3aBUCUMOCTH.

JUis TOCTpOeHHsT aKCOHOMETPUUYECKOW NPOEKIMM HEoO0XOAMMO MpPaBUIbHO BBIOpaTh HA4alo
KOOpJIMHAT M TIOCKOCTh MOCTpOeHUsI n300paxkenus. [locienoBaTenbHOCTh MOCTPOSHUSI AaKCOHOMETPHH Ha
pucyHke 4.
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M300paKeHHE OCHOBAHIL

“e i

[TOCTPOCHUC OCCH HIOMCTPHH
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H306paxeHHe MPH3MATHUECKHX nas3oB
B OCHOBaHHH

S

MN300paZeHue nasa U306paxkenne pedep KECTKOCTH

BeitiosieHne 00BOKH IOTOBOH aKCOHOMETPHU

Pucynok 4. [TocienoBaTenbHOCTD MOCTPOECHUS AKCOHOMETPUU

IMopsiiok BbINOJHEHUS PA0OTHI:

1 - mpoananu3upyiite Gpopmy AeTanu u onpeaeuTe ee rabapuTHbIC Pa3MeEpBI;

2 - BEIOEpUTE MAcIITa0 U pacrojokeHne popmarta 4eprexa;

3 - mpojiyMaiiTe KOMIIOHOBKY JICTa C Y4E€TOM pa3MEIleHHs] HA HEM U30METPHH;

4 - mepedepTUTE BA 3aJaHHBIX BUJA U TIOCTPOUTE B MPOEKIIMOHHON 3aBUCUMOCTH TPETUH BH/I;
5 - pOCTaBbTE pa3MeEPBI;

6 - BBITIOJIHUTE aKCOHOMETPUIECKYIO MTPOCKITHIO, BHIOpaB HAYaJI0 KOOPIMHAT;



7 - 0OBeIuTe YEPTEK.
8 - 3aIOTHATE OCHOBHYIO HAJIITHCh.

OO0pa3en BbINOJHEHUS 3aJaHUS
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IIpakTnyeckoe 3ansaTue Ne6
ITocTpoeHne KOMILIEKCHOTO YepTeska MoJeTH



ean padoThi:
1. HayuuTbcs yuTaTh 4epTex
2. HayuuTbcst CTpPOUTH aKCOHOMETPHUYECKYIO MPOCKIIUIO MOJETH

3aganue A5 padoThI:

1. M3yuuTh TEOpETHUYECKUI MaTepual sl paboThI

2. BaumarenbHO M3y4YHTh 00pa3ell BBIMOIHEHUS JTUCTa

3. BBINOJHUTH aKCOHOMETPUYECKYIO MPOEKIIMIO OAHOM M3 ABYX MojeJeii Ha BbIOOp./300paxenne
BBITIOJTHSIETCS TT0 pa3Mepam, pa3Mepbl He HAHOCSTCSI.

4. PaboTa BBIMOJHAETCS Ha JIUCTE MPAKTUYECKON paboThl No4.

TEOPETUYECKHWIA MATEPUAJI IJIS1 PABOTbBI

AJITOPUTM IOCTPOCHUS:
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N306paxkenue npu3zMaTnyecKkux
N1a30BBOCHOBAHUH

N300paxeHnenpu3Mbl




N300pakenuenasa N300paskeHnepedep:kecTKOCTH

BrimonHeHne 00BOIKM TOTOBOM aKCOHOMETPUU

Pucynoxk1.ITociie1oBaTe€nbHOCTBIIOCTPOEHUAAKCOHOMETPUH
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Pucynok 2 Ob6pa3zell BEINOTHEHUS 3a1aHUS

IIpakTHyeckoe 3ansaTue Ne 7
Bobino/iHeHHEe KOMIIEKCHOT0 YepPTeKa MepeceKalommuxcst Tel

Teopus

Hertanmu TexHHueckKUx (OPM COCTOSIT M3 COUETAaHUM pPa3HOOOpPA3HBIX TE€OMETPUUYECKHX TeJl.
[ToBepxHOCTH ATHX TeJ, MEpeceKasch MEXIY co00ii, 00pa3yloT MPOCTPAHCTBEHHBIE JIMHUH, HAa3bIBaEMbIe
JJUHUAMHU IE€peCCUCHUA UM JIMHUSAMHU IEpexoaa. 3Hanue XapakTepa JIMHUHA B3aMMHOTO MEPECCUCHU A
MOBEPXHOCTEH, YMEHHE CTPOUTh NPOEKIMH OSTUX JIUHUA — HEOOXOIUMBbIE YCIOBHS IPABHIBHOIO
TIIOHHUMAaHUWA, YTCHUS U BBIIIOJTHCHUA qepTemeﬁ neTaneﬁ.

B kauecTBe mpuMepa Ha pHUCyHKE | IOKa3aHbl KOHCTPYKIIMM TpaBEPCHI, KPBIIMIKM Hacoca MU
natpyoka. B ocHOByY ux oOpa3oBaHUsl B3AThl pa3IMuHble T€OMETPUUECKHE Teja BpaleHHUs — HWIUHID, TOP,



map (mosycdepa). [IpaBuiabHO MpoynTaTh U300paKEHHS JE€Talld MO3BOJSAET (popMa JTUHHUNA MepecedeHus
MOBEpXHOCTEN (Ha PUCYHKE ATH JIMHUU TIOKa3aHbl CTPEIKAMU).

a) 0) 6)

[

nepeceyeHus nepeceveHus nepeceyeHus

Pucynok 1 Ilpeceuenne reoMeTpuyecKux Tel: a — TpaBepca (uMeeT ¢GopMy IBYX LWIMHAPOB,
MEePECEKAIINXCA C KOHYCOM); 6 — KphIlIKa Hacoca (00pa3oBaHa MEPECEKAIOMUMHUCS TOBEPXHOCTIMU
mapa (noiycdepa) 1 LWIMHAPA); 6 — NaTpyOok (hopma oOpazoBaHa NEPECEKAIOMIMMUCS MOBEPXHOCTIMHU
TOpa W IWIMHAPA)

s MOCTpOEHUs JIMHUM NEPECEYEHUs ABYX MOBEPXHOCTEH HY)KHO HAWTH TaKHE TOYKH, KOTOPBIE
OJTHOBPEMEHHO TMpHHAJICKATH Obl 00EMM 3a/JaHHBIM TIOBEPXHOCTSIM, TO €CTh XapaKTEpPHBIC TOYKH,
PacCIOJIOKEHHBIE Ha KOHTYPHBIX JIMHMAX. DTH TOYKH Yalle BCEro ONPENCIAIOT I'paHully BUIUMOCTH. K
XapaKTepHBbIM TOUKAM TaKyK€ OTHOCSITCS: caMasl BEpXHsIsl U caMasi HYDKHSAS, JIeBasl U IIpaBasi KpailHUe TOUKH.
[TocTpouTh JIMHUIO NEpecedyeHus] TOJIbKO MO 3TUM TOYKaM Henb3s. HeoOXoaumo mocTpouTs euie psan
IPOMEXYTOUHBIX TOYeK. [lJI1 MOCTpOEHHs TOYEK, NMPUHAAIESKAUX JIMHUMA B3aUMHOTO IE€pECEUEHUs,
HCIIOJIB3YIOT BCIIOMOIaTEIbHBIE CEKYILHAE INIOCKOCTH.

HaubGonee oOmuii cmoco® TOCTpOCHUsS JIMHUM TEPECEYCHHs JBYX MOBEPXHOCTEH —  cmocod
BCIIOMOTaTENbHBIX CEKYLIMX MOBEPXHOCTEH, MM CIOCOO MOCPEIHUKOB.

Cnoco0 BcnoMorateIbHbIX CeKYIIMX IVI0CKOCTel

Crnoco0® BCITOMOTaTeNIbHBIX CEKYLIMX IUIOCKOCTEH NMPUMEHSETCs] KaK IMpPU B3aHUMHOM IE€pPEeCeYeHUH
KPUBBIX [TOBEPXHOCTEN ¢ MHOTOI'PAaHHUKAMHU (PUCYHOK 2), TaK U MPU NIEPECEUEHUN KPUBBIX TOBEPXHOCTEN
(pucynok 3).

Crioco0 MHPOKO UCIIONB3YIOT MPH MOCTPOSHUH JTMHUN TIEPECEUCHHS:

a) IBYX IIOBEPXHOCTEH BpAICHUS, OCH BPAILEHUS KOTOPBIX paclojaratoTcs HEepHeHANUKYJIIPHO
OJIHOM U3 INIOCKOCTEH IPOEKIINIA;

0) MOBEPXHOCTH BpAIEHUSI C MHOTOTPAaHHUKOM;

B) IByX MHOT'OI'PaHHBIX IIOBEPXHOCTEM.

IlocTpoeHHE JIMHUM TIEPECEUEHUs] MOBEPXHOCTEH TEJl HAYMHAIOT C HAXOXKACHHA XapaKTEPHBIX
ToueK (oOmme Ut ABYX MOBEPXHOCTEH TOUKU: PUCYHOK 2 — TOUKH e M d, pUCYHOK 3 — Touku 1 u 4), Bce
OCTajJbHBIE TOYKM IIEPECEYCHHs HA3bIBAIOT IPOMEKYTOUYHBIMA M HX OIPEIEISIOT C MOMOLIBIO
BCIIOMOTATENbHBIX NMapauIeIbHBIX CEKYIIUX IUIOCKOCTEH. B KauecTBe BCioMoraTeabHBIX BEIOMPAIOT TaKue
IUIOCKOCTH, KOTOpble 00€ 3aJaHHbIe MOBEPXHOCTH IMEPECEKAIOT MO IpapUuecKd NPOCTHIM JUHHUIM —
IPSIMBIM U OKPYKHOCTSIM.

[IpoBoauM BcmoMoraresbHbIE CEKYIIHE TOPU30HTAIBHBIE IUIOCKOCTH ypoBHA - Pv, Pvi u P,
(pucyHOK 2), mepeceKarolye IIHHAP M0 OKPYKHOCTAM, a MPU3MY - 10 NmpsiMbIM. CrenyeT HallTH TOUKU
NIEPECEYCHMSI ITUX MPSAMBIX C COOTBETCTBYIOLIIUMH OKPYKHOCTSIMH.

Ha pucynke 2a noka3aHo IOCTPOEHUE JIMHUU NEPECEUEHUSI TTIOBEPXHOCTH TPEYTOJIBbHOU MIPU3MBI C
IOBEPXHOCTBIO NPSMOTO  KPYroBOIO IWIMHApPA. DBOKOBBIE TIpaHM MPHU3MBI MEPHEHAMKYJISIPHBI
BEPTUKAIBHOHN MJIOCKOCTH V, MO3TOMY (pOHTANbHAS MPOCKIMS JTUHUN MepeceyeHrs MOBEPXHOCTEN 3TUX
TEJI COBIAMAeT ¢ (POHTAIBHOW MPOEKIIMEH OCHOBAHHWS MPU3MBL [ OpPH3OHTAIBHBIC MPOCKIMH JTUHUIN
IIEPECCUYCHMs] IIOBEPXHOCTEM COBMNANAIOT C TOPU3OHTAIBHOM IIPOCKUUEH LWIMHApPA U SBISIOTCS



OKpYXHOCTBIO. [IpoduiibHBIE MPOEKIIUU TOYEK @ M e HAXOASAT MO TOPU3OHTAIBHBIM U (DPOHTATHHBIM
MIPOSKIIMSIM C TIOMOIIBIO JIMHUAN CBSI3H.

Jlnst mocTpoeHUsT TPOMEXKYTOUHBIX TOYEeK b, ¢, d WCHOIB3YIOT BCIIOMOTATENbHBIE CEKYIIHE
m10cKOCTH Py, Pyi 1 Py,, ¢ TOMOIIIBIO KOTOPBIX HAXOAAT (PpOHTATIBHBIC Tpoekmu b, ¢', d' Touek b, ¢, d.

B nmanHOM mpuMmepe MOXKHO OOOWTHCH 0€3 BCIOMOTAaTENbHBIX CEKYIIUX IUIOCKOCTeH, Hameuas
MIPOM3BOJILHO Ha (PPOHTAIBHOM IIIOCKOCTH TOouku b', ¢', d'.

Omnyckasi TMHUH CBS3M Ha TOPU3OHTATBHYIO MIPOEKIINI0, HAXOASIT TOPU3OHTATIbHBIC TPOESKIUU b, c,
d Touek b', ¢', d'. Ha nmpoduiibHON TPOEKITUHU C TIOMOIIBIO JIMHUW CBSI3W HAaxXoAT npoekuuu b”, ¢, d".

Ha pucynke 26 noka3aHo MOCTPOCHHE U30METPUUYECKON MPOCKITHH.

[Tocre OCTPOCHHUST M30OMETPUIECCKON MPOCKITUH IMUIMHIPA CTPOSIT M30METPHUUECKYIO TPOCKITUIO
OCHOBaHUS MPU3MBI, HA KOTOPOH HAXOAAT TOYKHU 1, 2, 3, 4, 5. OT 3TUX TOYEK OTKJIAAbIBAIOT pac CTOSHUS
1"e", 2"d" n Tak nanee, B3ATble C NPOGUIBLHON MPOEKIINN KOMIUIEKCHOTO YepTexka, U HaXOAT TOUKHU a, b,
¢ d, e.

Ha wu3omerpuveckold TPOEKIWW JIMHUAS TIEPECCUCHHS IMOBEPXHOCTCH IWIMHIAPA W TPU3MBI
MOJIy4aeTcsi COeOUHEHHEeM TodeK a, b, ¢, d, e, KOTOpbIe CTpPOSTCS MO KOOPAMHATAM, B3SATHIM C
KOMIDIEKCHOTO YepTexa.

Py |
P"I

sz bf L

Pucynox 3 Ilepeceuenue nmoBepxHoCTel IBYX IWJIMHIPOB



Ha PUCYHKC 3 mokazaHo OMPECACIICHUC TOUYCK NCPCCCUCHUSA HOBerHOCTeﬁ ABYX HUWIUHAPOB C
IIOMOIIBIO BCIIOMOTAaTCIIbHBIX CECKYIIUX I'OPU30HTAJIBHBIX IUIOCKOCTEH YPOBHA — Pwu PW1, MEPECCKAIOIMX
OIVH HUIIMHAP IO OKPYKHOCTAIM, a BTOpOfI MUJIIMHAP - IO IPSAMBIM.

3aganue a1 padoThI:

1. M3yunth TeopeTudecKuii Marepuain asas paboThl.

2. BuumarenbHO U3yuHuTh o0pasern BeinosHeHus aucrta (Ilpunoxenue 1, pucynku 5.1-5.3).

3. [locTpouTh JIMHUIO MEepeceueHus MOBEPXHOCTEW LUIMHAPA U MPU3MBl U AKCOHOMETPUUYECKYIO
npoekuno. Ha KoMIIeKkCHOM uepTeke HaHECTH pa3MeEpBI.

4. PabGota BbImoiHseTcs Ha jiucte popmara A3 ¢ ocHOBHOM Haamuchio mno ¢opme 1. 3amanue
JaeTCsl B COOTBETCTBUU C BapuaHTOM (Tabnuna 1 u pucyHok 4).

HcxoaHbie 1aHHbIE

Ta6mmma 1 BapuaHThl 3a1anuit

No BapuanTa
O06o3HaucHUE 1 3 3 4 5 5 7
d 50 55 54 52 55 54 56
h 60 65 70 70 60 60 62
h; 45 53 50 56 50 50 52
e 12 12 15 14 20 18 20
a 46 52 64 60 55 64 52
k 75 74 76 70 70 72 72




ITociienoBaTeIbHOCTH BBINOJIHEHHUS

1. BbpruepTuTh paMKy U OCHOBHYIO HAJIKCh.

2. Kommnonoska nucra. [lone mucta pa3duTh Ha NPSIMOYTOJIBHUKH, B KOTOPBIX BBIYEPUYUBAIOT TPU
NPOEKIMH NEPECEKAIOIMIUXCS TEJI U X aKCOHOMETPUYECKOe H300paKeHue.

3. HaHecTr TOHKMMHM JIMHUSMH TPU IPOEKIUU NEPECEKAIOIINUXCS TEN.

4. Ha opHoli M3 mnpoekuumi OTMETUTh TOYKH JIMHUM TE€peceueHust (XapakTepHble U
MIPOMEXYTOYHBIE).

5. Hcnonw3ys TMHUY CBSI3U MOCTPOUTH IPOEKIIMU ITHX K€ TOUEK Ha JABYX APYTUX MPOEKIUIX.

6. Ilomy4yeHHBIE TOUKN COEAMHUTH C IIOMOUIBIO JIEKAJIA.

7. Onpenenuts BUAUMOCTb Ha OTACIBHBIX YUaCTKaX.

8. BbuepTUTh aKCOHOMETPUUECKYIO MPOEKIHUI0 MepeceKaromuxcs Ten (IoCTpoeHne HayuHaTh C
TFE€OMETPHUYECKOr0  Tejla, HaXOJMIIerocss B  BEPTUKAIBHOM  TOJIOKEHMM — C  LWIHHAPA).
[TocnenoBarenbHOCTh MOCTPOEHMSI 3JUIMIICA (OBajla) B TOPU3OHTAIBHOM IUIOCKOCTH TMPOEKIMH JlaHa B
IPUIIOKEHUU 2.

9. B akcoHOMeTpHM HaHECTH TOYKH, MPUHAJIEKALINE JUHUU TIEPECeUCHUs, 3aMePsIsl PACCTOSTHUE
10 OCSIM Ha KOMIIJIEKCHOM YEPTEXKE.

10. IlpoBeputs Bech yepTex u o06Bectu ero kapanaamom T (H) u TM (HB).

11.IToanmucaTs Bce TOUKH, IPUHAAIEKAIUE JIMHUU TIEPECEUCHHUS.

12. Hanectn pa3Mepbl Ha KOMIUIEKCHOM YEpTEXKeE.

13.3an0AHUTH OCHOBHYIO HAIHCh YEPTEKHBIM IIPHUPTOM.

KonTposbHbIe BOPOCHI
1. B uem cocTout crnocod BCioMoraTelbHBIX CeKyIuX rockocteii? Korma ero mpuMeHstoT?
2. C gero HaYMHAIOT NOCTPOCHUE JIMHUYU B3aMMHOTO NT€PECEUECHUsI TOBEPXHOCTEH HIMIMHIPOB?
3. Kak cTtpouTcs IMHUS NepecedeHmsl TOBEPXHOCTEN?
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OmnpeeneHne EHTPOB PAJUyCOB MajbIX JIyT OrnpeneneHne TOYEK CONPSIKEHUS MAIbIX U
aurica (Touku 3 u 4) Oopmmx xyT utunca (touku L, M, N u K)
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BeimonHeHe 00BOIKH TOTOBOM aKCOHOMETPUHU
CoenuHenune OONBITUX U MAJTBIX YT
aunca (ab — Gomnblasi OCh AIUIUICA, cd — Masas
DIUIMIICA paanycoM R,
OCh DJITUIICA)
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