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MMUHHUCTEPCTBO TIPOCBEIIEHUA POCCUUCKOHU ®EJEPALINA

MUHUCTEPCTBO OBPA3OBAHMSA U HAYKHA
KPACHOJIAPCKOI'O KPASI
YO AAIMAHUCTPAIIMY MO KPACHOAPMEHNCKHWI PAVIOH
MBOY COIIl Ne5 UMEHU MAMCTPEHKO AJIEKCESI HCAEBHYA
T'EPOSI COLIMAJIMCTHYECKOTI'O TPYJIA

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
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PABOYAS ITPOT'PAMMA

yueOHOoro kypca «4Yepuenue»

st ooygaromumxest 10-11 kmaccoB

1. OkTs6pbCckmit 2025



IHosicHuTeIbHASA 3aMUCKA.
[Iporpamma pa3paboTaHa Ha OCHOBE aBTOpCKoi nmporpammel: B. H. Bunorpanios,
B. . Beimaenonsckuid. A.Jl.boTBuHHUKOB. UepueHue
1.MnaHnpyemble pe3ynbTaTbl n3yuyeHusa yuebHoro Kypca «4epueHue»
B pe3ynbrarte n3y4eHus OCHOB YEpUYEHUS YUAITUNCS JOJKEH 3HATh:
MpaBUJia MOCTPOCHUS YepTexkel o cnocoly mpoerupoBanust, TpedoBannss ECKJ]
1o UX 0(POPMJIICHUIO;
yCIJIOBHSI BBIOOPA BHJIOB, CEYCHHUI M pa3pe30B HA YEPTEKAX;
MOPSAOK YTEHUSI YEPTEXKEN B MPSAMOYTOJBbHBIX MTPOCKIIHSIX;
BO3MOXXHOCTH MPUMEHEHHUSI KOMITbIOTEPHBIX TEXHOJIOTUM JIJIsl TOTYYCHHUS
rpaduueckoit
JUISL TIOJTyYeHUsl rparuuecKoi JOKyMEHTAIINH.
Yuammics 10JKEH YMETh:
BBIOMpATH palMOHAIbHBIC TpapruecKkue cpeicTBa 0TOOpakeHHsI HHGOPMAIIHH O
npeaMeTax;
BBITIOJIHATH YEPTEXKHU (KaK BPYUHYIO, TaK U ¢ ToMoIbto 2b rpaduku) u 3CKu3bl,
COCTOSIIIUE U3 HECKOJIBKHUX MPOCKIUN, TEXHUUECKHE PUCYHKHU, AP. U300pAKEHUS
WU3ACIINH;
MPOU3BOJIUTH AHAJIU3 TEOMETPUUIECKON (POPMBI ITpEAMETA M0 YEPTEKY;
MOJTy4yaTh HEOOXOAUMBIC CBEJICHUS 00 U3JIEJIUU 10 €ro0 U300pAKEHUIO (UUTATh
YepTeK);
MCIIOJIB30BaTh MIPUOOPETEHHBIC 3HAHUSI 1 YMEHUS B KAUECTBE CPEJICTB
rpauyecKoro si3blka B NIKOJLHON MPAKTUKE U MOBCEAHEBHOM KU3HU, TIPU
MPOJIOTIKEHUN 00pa30BaHUS U JIP.

2. Tadauia TeMaTH4YeCKOTro pacnpeaeeHnss YacoB Mo Kjaaccam

Pa3nennl 1 TeMbI Kon. | KomnuecTBo yacoB

gac. 10 11
BCEr | KJlacc KJ1acc
0

['padpuueckue nzodpaxenus. TexHHKa BbIOJHEHUS 6 6

yepTeKel U mpaBuiia ux opopMIICHHUS.

Crioco6bI OCTPOEHUST N300PAKEHNI HAa YEPTEKAX 9 9

UepTeku, TEXHUUYECKHUE PUCYHKHU U 3CKU3BI 23 19 4

MPEIMETOB

ITocTpoenue uepTexken, coaepkaliux CEYeHUs 1 18 18

paspe3bl

UepTexu cOOPOUHBIX euHULl. UTeHUE CTPOUTENBHBIX | 12 12

yepTexen

Bcero 68 34 34




3. Conepxanme Kypca
10 kanacc
['paduueckue nzodpaxkenrs. TexHUKaA BBIOJHEHUS YePTEXKEH U MpaBuiia ux
odopmIIeHUS
VYriny6nenue cBeieHH 0 rpaduueckux n300pakeHUsIX U 00JIaCTAX UX MPUMEHE-
Hus. YepTexu, UX 3HaueHUeE B MpakTuke. ['papuyeckuil S3bIK U €r0 poJib B
nepeaade nHHOpPMAaIH O IPEAMETHOM MHUPE U 00 0011IeUeTI0BEYECKOM OOIIICHHH.
KynbTypa uepueHusi U TEXHUKA BBITIOJHEHUS YepTexen. UepTeKkHbIe
UHCTPYMEHTBI.
[IprMeHeHnEe KOMIIBIOTEPHBIX TEXHOJIOTUM IS BBIIIOJHEHUS YEPTEKEN U
co3xanusa 3b moxenen.
Cucremaruszanus nmpasui opopmiieHus yeprexeil Ha ocHoBe ctangapToB ECK/I:
(opMaThl, OCHOBHAsI HAANUCh, PUQPTHI YEPTEKHBIE, INHUU YEPTEKa, HAHECEHUE
pa3MepoB, MacIITAOBI.
[IparkTmueckme 3aganHmsi. 3HAKOMCTBO C OT/ICIBHBIMU TUTIAMH TpaduIeCKOit
JOKYMEHTAIMH; TIOJrOTOBKA YEPTEKHBIX HHCTPYMEHTOB, OpraHU3alus pabodero
MECTa; IIPOBENCHNE PA3IMYHBIX JIMHHI; BBIIIOJHEHUE HAAMCEN YEPTEKHBIM
mpuTOM; HAHECEHUE Pa3MEPOB; BHIMOIHEHUE ICKU3a «IUIOCKOI» JeTalu.

Cnoco0Obl TOCTpOEHUSI U300PAKEHNUI Ha YEPTEKaX
[IpoenupoBaHue Kak cpeicTBO rpaduueckoro oTodopaxxeHnusi Gopmbl MpeIMeTa.
[leHnTpanbHOE U NapajjieNbHOE MpoerpoBanue. [IpoennpoBanrue 0Tpe3KoB,
NPSMBIX U TVIOCKUX (PUTYp, PA3TUYHO PACIIOJIOKEHHBIX OTHOCUTENBHO MIIOCKOCTEH
npoekunii. [lomydenne akCOHOMETPUUECKUX TTPOEKIIHM.
Yeprexu B cucteMe NMpsIMOYTOJIBHBIX IMPOoeKuid. [IpsmMoyronsHOe npoenupoBanue
Ha OJIHY, JIB€ U TPU IUIOCKOCTH IpoeKUuid. CpaBHUTEIBHBIN aHAIIN3
MPOCKITMOHHBIX N300paKEHUH.
N300paxeHust Ha TEXHUYECKUX YepTexaxX: BUJIbl U UX Ha3BaHUS, MECTHbIE BUJIbI,
HE00X0IMMOE KOJIMUYECTBO BUJIOB Ha UYEpTEXKE.
AKCOHOMETPUYECKHE MMPOEKINH: INIOCKUX (DUTYD, MIOCKOTPAHHBIX TPEIMETOB,
IPEAMETOB, UMEIOIIMX KPYTJIbIE MOBEPXHOCTH. TEXHUUECKUI PUCYHOK.
ITpakTrueckme 3amanus. CpaBHeHHE N300pKEHHH (HAXOKICHUE YEPTEKEH
MIPEMETOB 10 UX HAIJISIAHBIM M300paXKEHHSIM); YKa3aHUEe HallpaBiIeHUN
MPOCLIUPOBAHUS ISl TOJTYUYEHHUS MPOCKIMI TPEAMETa; HAX0KICHUE MPABUIILHO
BBITIOJIHEHHBIX BUJIOB JI€TAJIM 110 HATJISIHOMY U300paXKEHUIO; BHIOTHEHHUE
yepTeka MpeMeTa 1o MOIYJIbHOU CETKe; BBIMOJHEHUE Moieiel (MOIETUPOBAHME)
JIETAJIEN U TIPEAMETOB I10 YEPTEKY.
Ueprexu, TEXHUYECKUE PUCYHKH U ICKHU3BI IPEAMETOB
[Tpoekunu 3eMeHTOB (PUTYp Ha YepTexkax: N300pakeHUs Ha YepTeKe BEPILHH,
pebep u rpaHel mpeaMeTa Kak HocUuTeNnel rpadudeckoit nHGOpMaIivi.
[TpsiMOyTroJIbHBIE TPOEKIIMU Y TEXHUYECKUE PUCYHKH MHOTOIPAHHUKOB U TEJl
BpaileHus. BeisiBienue o0bema npeameTa Ha TEXHUYECKOM pUCYHKe. Pa3BepTku
MOBEPXHOCTEN HEKOTOPBIX TEJI.

[Ipoekiuu Touek Ha MOBEPXHOCTSAX T€OMETPUUECKUX TEN U MPEIMETOB.




AHanu3 reoMeTpuyYeCcKoil OPMBI peAMETA.

[TocTpoenue yeprexei MpeIMETOB Ha OCHOBE aHANIM3a UX T€OMETPUUYECKON
dbopmbl. Hanecenue pazMepoB Ha uyepTexax ¢ yueroM (HopMbl IIpeIMeTa,
UCITI0JIb30BAHUE YCIOBHBIX 3HAKOB.

['padprueckoe oToOpakeHHe U YTEHHUE TEOMETPUIECKON MH(OpPMAIIIK O TIPEAMETE.
AHanu3 rpadu4ecKoro cocraBa M300pakeHU.

['paduueckue (reomeTpuyeckrie) MOCTPOCHUS: JeJICHUE OTpe3Ka, yria u
OKPYKHOCTH Ha PaBHbIE YACTH; [IOCTPOCHHUE COMPSIKEHUM.

Yrenue uepTexei u ap. rpapuueckux nzodpaxenuil. [locienoBaTenbHOCTb
YTEHMSI YepTEXKEH JleTanell Ha OCHOBE aHau3a (POPMBI M UX MPOCTPAHCTBEHHOTO
PacoJIOKEHUS.

IIpaxmuueckue 3adarus. HaxoxaeHue Ha depTexe mpeaMeTa IpoeKIni
TOYEK, IPSIMBIX U IJIOCKUX (UTYD; IOCTPOCHUE YEPTEKEH, AKCOHOMETPUUECKUX
IIPOEKIUI U TEXHUYECKUX PUCYHKOB OCHOBHBIX N'€OMETPUYECKHUX TEJ;
HAXO0XKJEHUE NPOEKIMI TOYEK, JIEKAIUX HA [IOBEPXHOCTH IIPEAMETA; AHAIIN3
reoMeTpUYecKoil popMbI IIpeIMeTa o YepTexy; JleneHue oTpe3KoB U
OKPYKHOCTH HA PaBHBIE YACTH; IIOCTPOCHHE COIPSKEHUI; BBIIIOJHEHUE YEPTEKEN
JeTaJel ¢ FEOMETPUUYECKUMH MOCTPOCHUSIMH; TOCTPOEHUE OPHAMEHTOB U JIP.
CpaBHeHue U300paKeHU; HAXO0XK/ICHUE 2JIEMEHTOB JIeTajleil Ha YePTEKE U Ha
HarJISAHOM U300pakeHUH; aHAJIU3 TEOMETPUIECKON (DOPMBI AeTasiel; yCTHOE
YTEHUE YepTexka MO BOIIPOCAM U IO 33JJaHHOMY IUJIaHy.

11 kanace

UepTexn, TEXHUYECKUE PUCYHKHU U 3CKU3bI TPEIMETOB

DCKU3bI JETAIEH, TOCIEA0BATEIILHOCTD UX BBITTOJTHEHHS.

[IpaxkTuueckwre 3amaHus. BelolHEeHHE TEXHUYSCKUX PUCYHKOB U 3CKH30B
JIETAJICH; BBIMIOJHECHUE YEPTEkKA IETAIM 10 €€ ONMUCAHUIO; aHAJIU3 COJICPKAHUS
uH(dOpMaIuH, MPECTaBICHHON Ha rpadUYeCKUX N300paKEHUSIX.

[TocTpoeHue yepTexen, CoIEpKALMNX CEYEHUS U Pa3pe3bl

Ceuenus. Haznauenue ceuenuii. [lomyuenue ceuenuii. Pazmemenue u 0603Ha-
YeHHE CeUeHU Ha yepTexke. [ paduueckre 0003HAUCHHS MATEPUATIOB B CEUCHUSX.
Paspesnl. Haznauenne pa3pe3oB Kak cpeAcTBa MOTydeHUs] HHPOPMAIIHH O
BHYTPEHHEH (hopMe U yCTPOICTBE AeTayv U u3nenus. Haszpanue u o0o3HaUCHHE
pa3pe3oB. MecTHbie pa3pessl.

CoenuHeHue Ha yepTexe Buaa u paspesa. CoeTMHEHNE YaCcTH BUAA U YACTH
paszpesa. CoenrHEeHHE MOJOBUHBI BUA U TTOJIOBUHBI pa3pesa.

HexoTopbie ocoOble ciiyuyan MpUMEHEHUS pa3pe30B: N300paKeHUE TOHKUX CTEHOK
Y CIIUIL HA pa3pesax.

VYcnoBHOCTH, yIpoIlieHUs: 1 0003HAYEHUS Ha yepTexax jaeTaneii. Beioop riaBHOro
nzo0paxenus. Henmosinbie n3o0pakenus. JlonoaHuTenbHble BUIbL. TekcToBas 1
3HAaKOBas MH(MOPMAIUS HA YePTEkKaX.

[TparkTmueckwme 3agaHus. BeloHEHUE 3CKU30B M YEPTEKEH JTeTaneii ¢
VCMOJIb30BAHUEM CEUYEHHI; BBITIOJHEHUE SCKU30B U UEPTEIKEMN AETaICH C
MIPUMEHECHUEM Pa3PE30B; YTEHUE YEPTEXKEN, COACPKAILINX Pa3PE3bl; HAHECECHUE HA



YepTekax MPOEeKUUN TOUYEK, paclOI0KEHHBIX Ha TIOBEPXHOCTH MPEIMETA;
JIoUepUYNBAHUE U300paKEHUN JIeTael, CoOAepKAIINX pa3pe3bl; BHIIIOJHEHUE
yepTexel JAeTalield ¢ UCMOJIb30BAaHUEM MECTHBIX Pa3pe30B; MOCTPOCHUE
OTCYTCTBYIOLIUX BUJIOB JIETAJIU C MPUMEHEHUEM HEOOXOUMBIX Pa3pe30B.
UrteHue yepTexeil ¢ yCIOBHOCTIAMHU, YIPOILIEHUSIMHU U Jp. TpapuuecKoit
uHpopmaIuen o npeamere.

UepTtexku cOOPOUHBIX €IMHUILL. YTeHHE CTPOUTENBLHBIX YepTEKen
['padmyeckoe oToOpakeHNE U YTEHUE TEXHUYECKON MH(POpMAIIMK O COeAMHEHUN
JeTanei u cOOpOYHBIX eMHAIAX. Bumbl coenqunenuii aetaneit. zo0paxenue
OONTOBBIX, IIMUJICYHBIX, BUHTOBBIX U AP. COCTUHEHUIA.

N3o06paxenne u 0003HaueHHE Pe3bOBI HA YEPTEKAX.

VYriybnenue cBeieHuid 0 COOPOYHBIX YEPTEkKax, HA3HAUEHUU U COAEPKAHUH
yepTexel cOOpouHbIX enuHuIl. YTeHue cOOpoUHbIX yepTexend. [leranupoBanue.
OCHOBHBIE OCOOEHHOCTH CTPOUTENBHBIX YEPTEHKEH.

[IparkTuueckme 3aganms. VzyueHne yeprexxell pa3inIHbIX COCTUHCHUH
JieTaliel; BBIMOJIHEHNE ICKU3a OJIHOTO U3 pe3b00BBIX COCTMHEHU JIeTanel; YTeHue
4yepTeKel, CoJlepKaliuX n300paxeHusi COOPOUHBIX €MHMIL; BHIIIOJHEHUE Uep-
TeXel neTaneil o 3aJaHHOMY COOPOYHOMY UEPTEXKY (IETATMPOBAHUE).

UteHue yepTexeit aetaiei, uMeromux pe3b0y Ha HapyKHOU U BHYTpEHHEH
MOBEPXHOCTSX; BBIMOJHEHUE ICKA30B MPOCTEHIINX JeTaleil ¢ u300paKeHuEM
pe3b0bl, 0003HAYEHUE PE3BHOBI.

Cnucok rpaguyeckux U NpakTHYECKUX padoT

10 ximacc

I'p.p. JIunum yepre:xa.

I'p.p. Uepre:x «ILJIOCKOM JeTaJIH.

IIp. p. MogenupoBaHue 10 YePTEKY

I'p.p. Yepresxu 1 aKCOHOMETPUYECKHE IIPOEKIINN IIPEeIMETOB

I'p.p. IlocTpouTh aKCOHOMETPHUUECKYIO IPOEKITIIO

I'p.p. Ilo HarmagHOMY M300pAKEHHIO NeTAJIN BEIIOJIHUTD YePTEsK

I'p.p. IlocTpoenue Tperhbero Buaa mo ABYM JaHHBIM

I'p.p. YUeprex merann (¢ HCIOJIH30BAHHEM IeOMETPUYECKHX IIOCTPOCHUH,
B TOM YHCJI€ COIPSIKEHUI)

IIp.p. Urenwme dyeprexeis

IIp.p. Pemenne sannMaTe/IbHBIX 3a0a4

I'p.p. BeimosiHeHme yepTeska mpeaMera B TpeX BHOAX C IIpeodpa3oBaHuEM
ero hopMsl (IIyTeM yaajIeHusa YacTH IpeaMeTa)

11 xmacc

I'p.p. Ockn3 U TeXHUYECKUH PUCYHOK JeTaIu

I'p.p. BeimmostHeHMe acKM3a JeTaau ¢ BKIIOUEHHEM 2JIeMeHTOB KOH-
CTPYHPOBAHUS

I'p.p. Kourponbuasa padbora. BeimosrHeHure yepTeska ImpegMera.



I'p. p Ockm3 merasu ¢ BBITIOSTHEHUEM CeYeHUHN

I'p. p. Ockua merasu ¢ BRIIIOJHEHHEM HeO0X0IIMOI0 pa3pesa

I'p. p. Uepresxk meTanu ¢ mpuMeHeHUEM pa3pesa
IIp.p. Urenune depresxeis

I'p. p. Ockus ¢ HATYpPHI

I'p. p. Uepresx pe3n00BOro coeqHEeHMST

IIp.p. UreHue cOOPOUHBIX UepTeKe

I'p. p. Jleramuposanue

IIp.p. Pemternne TBOpuecKux 3a71a4 ¢ 3JiIeMeHTaMU KOHCTPYHUPOBAHUSI
IIp.p. YUreHue cTponTeIbHBIX UepTeKel (C NCII0JIL30BAHNEM CIIPABOUYHBIX

MaTepPHUaJIOB)

I'p.p. KouTposbaas pabora. BeitostHeHMe YepTeska JeTaIn 110 YePTeKY

cOOPOYHOM eqUMHUITBI

4. TemaTuueckoe IJIAHUPOBAHUE C ONIPEACTICHUEM OCHOBHBIX

BU/I0B Y4eOHOH AeSITeJbHOCTH.

Pa3nenpl, TeMbI Conepxanue

XapakTepucTruKa
OCHOBHBIX BHJIOB
JESATETbHOCTH YYCHUKA
(Ha ypOBHE Y4eOHBIX
JICHCTBHI)

10 xmacc 34u.

I'paduueckue VYriybneHnue cBelleHui o
n3o0paxxkenus. Texnuka | rpaduyeckux
BBITIOJIHEHHUS YEPTEKEN | M300paKEHUSIX U 00JIACTAX
Y TIpaBujia UX uX npuMeHenus. Yeprexu,
opopmieHus 64. UX 3HAYEHHUE B MPAKTHKE.
['padprueckuii A3bIK U €10
pOJIb B Iiepeaaye
uH(dOpMaIUH O
MPEIMETHOM MHUPE U 00
00111€4eI0BEYECKOM
OOIIEHUH.

Kynprypa uepuenus u
TEXHUKA BBITTOJIHEHHUSI
yeprexen. YeprexHbie
UHCTPYMEHTBI.
IIpumenenue
KOMITbIOTEPHBIX
TEXHOJIOTUM JIJIs1 BBITIOJTHE-
HUS YEPTEKEN U CO3AaHUA
3b Moxenen.
Cucremaruszanus npaBul

OOBSACHITH HA3HAYCHUE
YEPTEKHBIX
WHCTPYMEHTOB U
MaTepuasoB.
[TonOupath yepTexHbIE
MaTepualbl U UHCTPY-
MEHTBI 110 HA3HAYEHUIO.
Crpoutb TUHUH
Pa3JIMYHOTO BUA C
MTOMONIBIO YEPTEKHBIX
MHCTPYMEHTOB.
3anoyHIATh OCHOBHYIO
HAJIIIMCh YepTekKa
YEepTEKHBIM MIPUPTOM.
BreImonHsaTh uepTex
IIJIOCKOM JETalu C
HaHECEHUEM Pa3MEPOB U
M3MEHEHUEM MaciiTada
(M0 MHAUBUTYAJTBHBIM
3aaHUSIM).




oopMIIEHUS YePTESIKEH HA
ocHoBe ctangapToB ECK/I:
dbopmatbl, OCHOBHAS
HaJITUCh, IIPUDTHI
YePTEIKHBIC, IMHUN
yepTeka, HaHSCCHUE
pa3MepoB, MaCIITAOBI.
IIpaxTuyecKkue 3agaHms.
3HAKOMCTBO C OT/ICIbHBIMU
TUTIAaMU TpaduvecKon
JTOKyMEHTAIUH; TTOJATOTOBKA
YePTEIKHBIX UHCTPYMEHTOB,
opraHuzaiys pabovero
MecTa; IPOBEJICHUE
Pa3JIMYHBIX JIMHUH;
BBITIOJTHEHHE HAJIMHUCEH
YEPTESKHBIM HIPUPTOM;
HaHECCHHUE Pa3MEpOB;
BBITTOJTHEHHE YCKU3a «ILIOC-
KOW)» JeTalIu.

I'p.p. JIunum yepre:xa.
I'p.p. Yepresx «mmtockoi
JeTaJIu.

CriocoObl TOCTpOEHUS
H300paKeHU Ha
yepTexax 9u.

IIpoeuunpoBanue Kak
CpeICcTBO TpadruecKkoro
0TOOpakeHus POpPMBI
npeamMera. LlentpanbHoe u
napasuielibHOe
MPOELUPOBAHUE.
[IpoeunpoBaHue OTPE3KOB,
MPSIMBIX U TUIOCKUX GUTYP,
Pa3IMYHO PACIOI0KEHHBIX
OTHOCHUTEJIBHO TIOCKOCTEMN
npoekuui. [Toyuenue
AKCOHOMETPUUECKUX
MIPOEKIU.

Ueprexu B cucreme
MPSIMOYTOJIbHBIX TTPOCKIIHM.
IIpssmoyrosibHOE
MPOEIMPOBAHKE HA OJHY,
JIBE€ U TPU IJIOCKOCTHU MPO-
exkiuid. CpaBHUTEIbHBIN
aHaJu3 MPOEKIMOHHBIX
HM300paKEHUM.

OO0BACHITD CYIITHOCTh u

3HA4YCHUC METo4a
mpoeuUpOBaHus IJIsI MIPAKTHUKU
BBITTOJTHCHU A qepTenceﬁ.

BreisBIATE  OCOOCHHOCTH U
0o0nacTl TPEAOYTUTENBHOTO
MPUMEHEHUsI  [EHTPAIbHOTO,
MapajuieIbHOTO u
KOCOYTOJIBHOTO

npoerupoBanusd.  OOBACHATH
MOHATHE  BHUJAA, pa3jinyaTh
OCHOBHBIE, JIOTIOJIHUTEIIbHBIE U
MECTHBIE  BHJIBI W UX
0o003HaYeHHsT Ha  YEpTEKe.
Crpouts MPOEKIHNN
MPOCTENIINX Tel
(IpUMUTHBOB), TMOBEPXHOCTEH
M TOYEK Ha IMOBEPXHOCTIX HAa
6e3ocHoM ueprexe. CTpoUTb
TPU  TPOEKUMH  3aJaHHOIO
npeaMera M ONpenensiTh Ha
HUX TOJOXEHHE U BUAMMOCTH

TOYEK. OOBACHATH Hu
CpaBHHBATH BUJIBI
aKCOHOMETPHUYECKUX

MPOEKLINH: HA30METPHUIO,
JIUMETPUIO u OCHOBHEIC
MIPUHIIATIBI BBITIOJTHCHUS

TCOMCTPUUYCCKUX HOC’I’pOGHI/Iﬁ




N3o0paxkenus Ha
TEXHUYECKUX YEepTEkKaX:
BHUJIbl U UX Ha3BaHUS,
MECTHBIE BUBIL,
HE00X0AMMOE KOJMYECTBO
BHJIOB Ha YEpPTEKE.
AKCOHOMETPUYECKHUE
MPOCKITNH: IIOCKUX huryp,
IJIOCKOTPAHHBIX
OpPEAMETOB, IPEAMETOB,
UMEIOUIUX KPYTJIbIe
MIOBEPXHOCTH.
TexHu4YeCKUl PUCYHOK.
[IpaxkTryeckue 3agaHUs.
CpaBHeHue u3o00paxeHui
(HaxOXkICHHE YepTexei
MPEAMETOB IO UX
HarJISITHBIM U300pa-
YKEHUSIM); YKa3aHue
HaMpaBJICHUIN
MPOCIUPOBAHUS JIJIsI
MTOJTYYEHHUS IPOCKIUN
npeaMeTa; HaX0XkKAeHUe
MPABUJIBHO BBIMOJHEHHBIX
BUJIOB JICTAJIU 10
HaTJISIHOMY U300paKeHUIO;
BBITIOJTHEHUE YepTEKA
npeaMeTa mo MOIyJIbHOU
CETKE; BBIIIOJIHEHUE
Mojienelt (MoIeTUPOBAHHIE )
JIeTaJen U IPEIMETOB IO
YEPTEXKY.

IIp. p. MomenupoBauue
10 YEPTEKY.

B HUX c Y4eTOM
Kod(hPHUITMEHTa HCKAKCHHS.

Yeprexu, TEXHUUECKHUE
PUCYHKHU U 3CKU3BI
MpEIMETOB

19u.

[Tpoekiuu 351€EMEHTOB
buryp Ha yepTexax:
M300pKECHUS HA YEPTEIKE
BEPIINH, pedep U rpaHei
NpeaMeTa Kak HOCUTENEH
rpaduyaeckoit uHGopMaIuu.
[IpssMOyTOJIBHBIE TPOECKIIUU
U TEXHUYECKUE PUCYHKH
MHOTOIPAHHUKOB U Tell
BpanieHus. BeisiBnenue
o0beMa mpeaMeTa Ha

Crpouth npoexkunun
MPOCTEUIIHNX TEJT
(mpUMHUTHBOB),
MMOBEPXHOCTEN B TOUEK
Ha MMOBEPXHOCTSAX Ha
0€30CHOM UYepTexKe.
CtpouTh Tpu MPOECKUUH
3aIaHHOTO MIpeaMETa U
ONPENEIIATh HA HUX
MTOJIOKEHHE U
BUJINMOCTb TOYEK.




TEXHUYECKOM PUCYHKE.
Pa3BepTku noBepxHOCTEMN
HEKOTOPBIX TEIL.

[Ipoekiuu Touek Ha
MTOBEPXHOCTSIX
F€OMETPUYECKUX TET U
IIPEIMETOB.

AHaJN3 reOMeTPUIECKON
(dopMBI IpeIMeETA.
[locTpoenue ueprexen
IIPEIMETOB Ha OCHOBE
aHann3a ux
reOMETPUYECKON (DOPMBI.
Hanecenue pa3zmepoB Ha
yepTexkax ¢ yueToM (popmel
MpeaMeTa, UCIOIb30BaHUE
YCJIOBHBIX 3HAKOB.
['paduueckoe oToOpakeHue
Y YTEHUE TEOMETPUUYECKON
uH(pOpMaUK O PEIMETE.
AHanu3 rpaguueckoro
cocTaBa U300paKEHUH.
['padprueckue
(reomeTpHuyUecKue)
MOCTPOEHUS: JIEJICHUE OT-
pe3Ka, yria u OKpyKHOCTH
Ha paBHbIC YaCTH;
IIOCTPOEHUE CONPSKEHUMU.
YUreHue yepTexen u ap.
rpaduueckux
n3zobpaxenuit. [1o-
CJI€I0BATEIbHOCTD YTECHUS
YepTEKEU IETAIIEN Ha
OCHOBE aHaJin3a GOpMBbI U
WX TIPOCTPAHCTBEHHOTO
pPacnoJIOKEeHUSI.
IIpaxkTuueckue 3agaHus.
Haxoxnenue Ha yeprexe
MpeaMeTa MPOSKINN TOYEK,
MPSMBIX U TJIOCKUX (PUTYD;
MTOCTPOCHUE YEPTEKEN,
aKCOHOMETPHUYECKHX
MPOEKUMN U TEXHUYECKUX
PUCYHKOB OCHOBHBIX
r€OMETPUYECKUX TE;

Boim1oaHATh
CONPSDKEHUS: IPSIMOU U
OKPYXKHOCTH, MPSIMBIX
JIyTO#l 3a1aHHOTO
paanyca, OKpy>KHOCTEH
BHEIIIHUM H
BHYTPEHHUM 00pa3oMm.




HAXO0XJICHHE MPOCKITHt
TOYEK, JICKAIIUX Ha
MOBEPXHOCTH IIPEaMETA;
aHaJIn3 FeOMETPHUECKOM
dbopMbI IIpeMeTa 1o
yeprexy; Jlenenue
OTPE3KOB U OKPYKHOCTH Ha
paBHBIC YaCTH; TOCTPOCHHE
COIPSDKEHHI; BBITIOTHEHUE
YEPTEKEN AETATEHN C T€0-
METPUYECKUMHU
IOCTPOCHHUSIMHU; TTOCTPOCHHE
OpHAMEHTOB U JIp.
CpaBHeHHE H300paKEHUI;
HAXO0XIEHHE 3JIEMEHTOB
JeTallell Ha YepTeke U Ha
HATJIAIHOM H300paKCHUM,
aHaJln3 FeOMETPHUYUECKOM
dbopMmBbl feTaneii; yCTHOe
YTEHHUE YepTEeXa 110
BOIIPOCAM H I10 3aJaHHOMY
IUIaHy.

I'p.p. Yeprexu u
aKCOHOMETPUYECKHe
ITPOEKITUHY IIPEeIMETOB
I'p.p. ITocTpouts
AKCOHOMETPUUIECKYIO
ITPOEKITHIO
I'p.p. Ilo HarmagHOMY
M300paskKeHu0  JeTaju
BBITIOJTHUTH YEePTEK
I'p.p. ITocTpoerne
TPEeThero BHIA II0 OBYM
JTAHHBIM
I'p.p. Uepre:xx meranm (c
KCII0JIb30BAHUEM
reOMeTPUUYECKUX
IIOCTPOEHUM, B TOM
YHCJIEe COIPSIKEHMI)
IIp.p. Urenwne uyepresxkeit

IIp.p. Pemrenne
3aHMMAaTEeJIbHBIX 3a1a4
I'p.p. Brimonnenue

JyepTeska IIpeaMera B




Tpex BHUIAX c
IIpeoOpa3oBaHuEeM  €ro
bopMmEBI (myTem
yIaaJIeHUs JaCTH
IpeIMeTa)

11 xmacc 34 y.

Ueprexn, TEXHUYECKUE
PUCYHKH U 3CKU3BI
PEIMETOB. 44.

DCKU3BI ACTalICH,
MOCJIEIOBATEILHOCTh UX
BBITIOJTHCHHS.
IIpakTiueckue 3agaHmsd.
BEITTOTHEHHE TEXHUYCCKUX
PHUCYHKOB M 3CKHU30B
JieTajieii; BBIMOJTHEHHUE
gepTeka JeTaIH 1o e
OTIMCAHWIO; aHATHN3
coJiep>KaHusl THPOpMALIHH,
IIPEACTABICHHOW HA
rpaduuecKux
H300paXEHUsX.

I'p.p. Ockus u
TeXHUYECKUU PUCYHOK
eTaau

I'p.p. Bermosuenwne
ACKH13a JIeTaJIu C
BKJIIOUEHUEM 3JIEMEHTOB
KOHCTPYUPOBAHUS

I'p.p. KouTponbuas
pabora. Breimosrnenue
JepTeska mpeMerTa.

Hayuutscs
JIOTUYECKOMY,
MOCJIEIOBATEILHOMY
BBITIOJTHECHHUIO
TEXHUYECKUX PUCYHKOB,
ACKHU3a AeTalleh.

ITocTpoenue yeprexei,
COJIEpIKAILIUX CEYEHUS
1 pa3pesbl. 184.

Ceuenusi. Haznauenue
ceuenuil. [lonyuenue
ceueHnil. Pazmenienue u
o003HaYeHUE CeUYEHU Ha
yeprexe. ['paduueckue
0003HaYEHUs1 MaTepPUAJOB B
CCUCHUSIX.

Pa3pessl. HazHaueHue
pa3pe30B Kak CpejICTBA
notyueHust tHopMaIuu o
BHYTpEeHHEH opme n
YCTPOMCTBE AETAIIA U U3]IE-
nusi. Ha3zpanue u
o0003HaueHNE Pa3pe30B.
MecTHBbIE pa3pe3sbl.

3HaTh BUBI CCUCHUH,
HAa3HAYEHUE, IPABUJIA
BBITTOJTHCHMUSI.

YMeETh BBINOJHUTD
ACKU3 JICTAIN C
BBINIOJIHCHUEM CCUCHMU.
3HaThL Ha3HAUCHHE
pa3pe3oB, pa3Iuyune
pa3pe30B U CEUCHUH,
MpaBuUJjia BBIOJHEHUS
pa3pe30B, BUJIBI
pa3pe30B.

Ymerh 0003HaYaTh
pas3pe3bl HA YEPTEKE,
pa3BHUBATH




CoenrHEHUE HA YepTEKE
BHJIA U pa3pesa.
CoenvHeHne 4acTH BUJIa U
yacTtu paspesa. CoequHeHne
MOJIOBUHBI BUJA U TIO-
JIOBUHBI pa3pesa.
HexoTopsie ocoOble ciydan
MPUMEHEHUS Pa3pe30B: U30-
Opa’keHNE TOHKUX CTEHOK U
CITMII Ha pa3pe3ax.

Y cnoBHOCTH, yIPOILEHUS U
0003HAaYEHUs Ha YepTekKax
nerajnei. Beioop riaBHOTO
nzoopaxkenus. Hermomnnwsie
U300paKEeHHUS.
JIonOIHUTENbHBIE BUABI.
TekcToBas U 3HAKOBast
uH(pOopMaIus Ha YepTexKaxX.
[IpaxkTrueckue 3agaHUs.
BrinonHeHnne 3cKu30B U
YEPTEKEN AETAIEN C
HCIIOJIb30BAaHUEM CEUCHMIA,
BBITIOJTHEHNE ACKU30B U
YepTexken neTaneu ¢
MIPUMEHEHUEM Pa3pPEe30B;
YTEHHUE YEPTEKEN,
COJZIepIKallliX pa3pesbl;
HAaHECEHUE Ha YepTexax
MPOEKIIMN TOUEK,
PacCIOJIOKEHHBIX Ha
MMOBEPXHOCTH MIPEAMETA;
JIOYepUUBaHUE
M300paKEHUM JieTasen,
COJIEpIKaIllUX pa3pesbl;
BBITIOJTHEHUE YEPTEKEUN
JIETaJIEH C UCIIOJIb30BAHUEM
MECTHBIX Pa3pe30B;
MOCTPOCHUE
OTCYTCTBYIOUIUX BUJIOB
JIeTalii ¢ IPUMEHEHUEM
HEOOXOIMMBIX Pa3pe30B.
UreHne uepTexen ¢
YCJIIOBHOCTSIMH,
YOPOILEHUSIMU U JIP.
rpadruyecKoit

MPOCTPAHCTBEHHOE
MBIIILICHHUE.

3HaTh COEUHEHUE
4acTH BUJA U YaCTU
paspesa.

Y4uThCs BhIUEpUNBATH
MOJIOBUHY BHUJA B
COCIMHEHUH C
MTOJIOBUHOM pa3pesa.




uHbOpMaIIMEl O TPeIMETE.
I'p. p Ockus merasnu ¢
BBITIOJTHEHUEM CEeUYeHUU
I'p. p. Ockua merasu ¢
BBITIOJTHEHHEM
Heo0X0IHMOro paspesa
I'p. p. YUeprex meranu ¢
IIpUMeHeHHeM pas3pesa
IIp.p. Urenune uyepresxei
I'p. p. Ockua ¢ HATYpPHI

UepTerxu cOOPOUHBIX
eauHul, YteHue
CTPOUTEIIBHBIX
yeprexen. 12 u.

['paduyeckoe oToOpakeHHe
Y YTEHUE TEXHUYECKOU
uHpopMaIuu 0 COETUHEHUN
JeTanei 1 cOOpOYHBIX
enuHuIax. Bugel
COCIVHEHNH JeTaJIEN.
N3o0paxkeHne O0ATOBBIX,
IITWJICYHBIX, BHHTOBBIX 1
JIp. COEIMHECHUM.
N3o0paxkenue u
o0o3HaueHue pe3bObl Ha
yepTexax.

Yraybnenue cBeeHUM O
COOPOYHBIX YEPTEKAX,
HA3HAYCHUU U COJCPKAHUU
yepTeken cOOPOUHBIX
eqnHuIl. UteHne
COOPOUYHBIX YEPTEKEH.
[eranupoBanue.
OCHOBHbBIE 0COOEHHOCTH
CTPOUTEIBHBIX YEPTEHKEH.
IIpakTuyeckue 3amaHns.
N3ydeHue ueprexen
PA3JIUYHBIX COCTUHEHUN
JieTane; BBINOJHEHUE
ACKU3a OJHOTO U3
PE3bOOBBIX COSAUHEHUM
JeTAJIEN; YTEHUE YEPTEKEN,
COJIEpIKaIlUX U300paKEHUS
COOpPOYHBIX €IMHUII;
BBITIOJTHEHUE YEPTEKEN
JeTanei no 3alaHHOMy
COOpPOUHOMY YEPTEXKY
(neranupoBaHue).

[To3nakomurs ¢
MIOHSATHEM «COOPOUHBIC
YepTEXKU», BUAAMU
COCJIMHEHUHN THUITOBBIX
neraner. Pacmmpars
KpYro3op. 3HaTh BUJIbI
TUIOBBIX COCTUHECHUN
JeTtaneit. Y MeTh
BBITIOJIHUTH
ACKU3PA3IUYHBIX
COCAVHEHUN JIETAJIEH.
3HaTh YOPOILCHHbIE
M300paKeHUs
PEe3b0OBBIX
COCIMHECHUM.

YMetb paboTath co
CIIPaBOYHBIM
MaTepuagoM. 3HATh
onpeiesieHne
«cnenuuranms.
YMeTh onpenensirb
JieTalid COOPOYHOTO
yepTexka 1o
cnenudukauy. 3HaTh
MOCJIeI0BATEILHOCTD
YTEHHUS COOPOYHOTO
yeprexa. [late nmonstue
0 JICTaTUPOBAHUU U
HaBBIKaX BBITIOJTHCHUS
YepTEKEU eTaAlIen
COOPOYHOM €TMHUIIBI.
YYUTBCSA BBITOJIHSATH
JIETATUPOBAHUE
YyepTexka yCTHO U




YreHue yepTexkKen aeTaneu,
UMeIoIIne pe3p0y Ha
HApY>KHOW U BHYTPEHHEH
MTOBEPXHOCTSIX;
BBITIOJITHCHHUE ICKH30B
MPOCTEUIINX JAETAIIEN C
U300pakKeHHEM Pe3bObl,
obo3HaueHue pe3pobl. I'p.
p. Yepre:x pe3anrboBOrO
COeJTTHEHU ST

IIp.p. Yrenue
CcOOPOYHBIX UepTesKei
I'p. p. JleramupoBanue.

rpaduyecKH.

Nmetsb npencraBieHue
00 0COOCHHOCTSIX
BBITIOJIHEHHUS
CTPOUTEIBHBIX
YEPTEXKEU.
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