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1. HIEPEYEHDb IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O JUCIUILIA-
HE, COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIbTATAMUN OCBOEHMUS OBPA-
30BATEJIbHOM ITPOT PAMMABI

Buj nesiTeJibHOCTH BBINYCKHUKA
JucuuriauHa oXBaThIBAaET KPYT BOMPOCOB, OTHOCSIIUXCS K TPOCKTHO-KOHCTPYKTOPCKOMY BUY
pohecCuOHANBHOM AeATEeNbHOCTH BBIITYCKHUKA B COOTBETCTBUM C KOMIETEHIIUSIMU U BUIAMHU JI€s-
TETHHOCTH, YKa3aHHBIMU B y4€OHOM TLUIaHE.
eab AMCHUNIHHBI
- U3yYeHUE TCOMETPHUECKUX OCHOB TMOCTPOEHUS M300pakeHUH reoMerpuueckux (Gopm Ha
yepTeke U OTHOIIEHUH MEX]ly HUMH; METOJOB U MPaBUJI BHIIIOJIHEHUS U YTEHUSI YepTeKel pa3nuy-
HOTO HA3HAYEHHUS; METOIOB PEUICHUS MHKEHEPHO-TEOMETPUUYECKHUX 3a/lay Ha YEPTEkKe, a TaK Ke
npaBui oopmiieHusT TpadUuecKol KOHCTPYKTOPCKO-TEXHUYECKONH M IPYrol TOKyMEHTAallUuH; OC-
BOCHHE COBPEMEHHBIX METOJIOB M CPEJCTB KOMIBIOTEPHOU rpad UKk, IpUOOpEeTEeHNE 3HAHUN U yMe-
HUH 10 MOCTPOCHUIO JIBYXMEPHBIX FEOMETPUUECKUX MOJeNiell 0ObEKTOB C MOMOUIBLIO TpaduiecKon
cuctembl. JlucuunianHa oOecrieunBaeT pa3BUTHE. MIPOCTPAHCTBEHHOTO MPECTaBICHUS, BOOOpaxke-
HUS U TPOCTPAHCTBEHHOIO0 KOHCTPYKTUBHO-T€OMETPHUUECKOTO MBIIIJICHUS; CIIOCOOHOCTEN K aHaIH-
3y M CHHTE3y IMPOCTPAHCTBEHHBIX ()OPM Ha OCHOBE rpaduuecKux MOJeNel MPOCTPAHCTBA, TPAKTH-
YECKU PeaTN3yEMBbIX B BUJI€ PA3JIMYHBIX TUIIOB YEPTEKEH.
3agayu AUCHMILINHBI
- opmupoBaHUE y CTYACHTOB CHCTEMbI HHKEHEPHO-KOHCTPYKTOPCKHUX 3HAHUN C TIPOYHBIM
reoMeTpo-TpadpudeckuM (QyHIaMEHTOM, TO3BOJISIONIUM YCIEIIHO pPelaTh HayyHble U TEXHUYECKHE
po0OJIeMbl, BOSHUKAIOMIHE B TIPOIIECCEe MPOPECCHOHATHHON ACSITETLHOCTH.

Kon Conep:xanue IlepedyeHb MIaHMPyeMBbIX Pe3yJbTATOB 00y4e-
KOMIIeTeHIIUH KOMIIeTeHIH HHS N0 JUCHUIIHHE
1 2 3
ITK-6 CrocoOHOCTh y4acTBOBATh | 3HATh:
B YIIPABJICHUHU TIPOCKTOM, —TrpaduvecKue OCHOBBI MOCTPOCHUS M300paKEeHUI
IPOrpaMMOU BHEIPCHHS reoMeTpruYecKux (HopM Ha yepTex e U OTHOLICHUH
TEXHOJIOTHYECKUX U MPO- MEXAy HUMH, METOJbl U IpaBUJIa BHIOJIHEHUS U

JYKTOBBIX MHHOBALMM UM | YTCHUS] YEPTEXKEW pa3IMYHOTO0 HA3HAYCHUS NPH
HpOrpaMMON OpraHu3alu- | pa3paboTKe MPOCKTOB peai3alu HHHOBAIIUH;
OHHBIX U3MECHECHUIN YMeETh!

— aHaJIM3UpOoBaTh U BOCHPUHHMMATH ONTHUMAJIBHOE
COOTHOILIEHUE YacTe M I1eJIor0 Ha OCHOBE rpadu-
YECKUX MOJEJIEH, MPAKTUYECKU PEAIN3yEMBIX B BH-
Jie uYepTexel IMPOCTPAHCTBEHHBIX OOBEKTOB; HC-
II0JIb30BAaTh 3aKOHBI OPTOTOHAIBHOIO IOCTPOEHUS
KOHCTPYKTOPCKOM JOKYMEHTAllMM MpuU OOOCHOBa-
HUU U pacyeTe KOHCTPYKIMH M TEXHOJOTHUU H3rO0-
TOBJIEHUS ITPOJYKTA IIPOEKTA;

BJIaJ€ETh.

— HaBBIKaMH IMPHUMEHEHHs rpa)uyecKux crocodoB
pElIeHAs KOHCTPYKTOPCKMX 3aJad Uil NPOCTpaH-
CTBEHHBIX OOBEKTOB Ha YEpTEXkax, METOJOB OPTO-
TOHAJIBHOTO TOCTPOEHUSI M300pa’keHUM MpocTpaH-
CTBEHHBIX ()OpM; HaBbIKAaMH ITPUMEHEHHS HHTEepaK-
TUBHBIX IPa(h)UIECKUX CUCTEM IS BBIIIOJHEHUS U
pelaKTUPOBaHMS N300paKEHUH U YepTexe;

- HaBBIKAMH TPUMEHEHUs TpaduuecKux CIocoOOB
U300pakeHN TPOCTPAHCTBEHHBIX (OpM B HHTeE-
PaKTUBHBIX TPaQUUECKUX CUCTEMAX B KOMIIBIOTEP-
HOM MOJIEIMPOBAaHUM M OpPraHU3aluu MPOU3BOJCT-
Ba HHHOBALIMOHHOTO MTPOJYKTA.




2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON IIPO-

I'PAMMBbI

Jucuumumaa b1.B.JIB.12.01 MuxenepHast U KOMIbIOTepHas rpaduka OTHOCUTCSA K  DJIEK-

THUBHOU YaCTH.

JucuurumHa VMHXeHepHas 1 KOMIbIOTepHast rpaduka 0azupyercs Ha 3HaHUSX, IMOJTY4YEHHBIX
IIPU U3YYEHUHU TaKUX y4eOHBIX AMCUMILINH, Kak: MHdopmaruka, Teopernyeckas nHHOBaTUKa, MH-

(dbopMaImOHHBIE TEXHOJIOTHH.

OCHOBBIBasICb Ha H3Y4YCHMM IEPEUYMCICHHBIX AWCLMILINH, MH)XeHEepHas M KOMIBIOTEpHAs
rpaduka MpeicTaBiIsAeT OCHOBY JJISl U3yYeHUS AUCHUIUINH. CTpOUTENbHbIE TEXHOJIOTUM U MHHOBA-
1y, [IpoMbINUIEHHBIE TEXHOJIOTMA UM MHHOBAalUM, bU3Hec-pe3eHTanus MHHOBALMOHHBIX ITPOEK-

TOB.

Takoe cucTeMHOEe MEXKIUCIUILUIMHAPHOE U3yUYEHUE HANPAaBJIECHO HA JOCTUXKEHHE TpeOyemMoro

@®I'OC ypoBHS NOATOTOBKU MO KBATH(PHUKAIIMK OaKaIaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIJIMHBI

3.1.Pacnpenesienue o0beMa TUCHHUILIMHBI 0 popMaM 00yUeHust

Tpyooemkocmsb oucyuniunvl ¢ uacax

Kypcosasn Buo
= § & 3 3 paboma npome-
< S o < E 3 (npoexm), aHcymou-

Dopma S = 2 é 2 S KOH- Holl am-
o0yuenus g 2 S = § § mponsHas | mecmayuu
§~ § & < |§ g3 § s paooma, (ox3amen,
o | S S S S |Sz| § § S § | pedpepam, 3auem)
S 5| S | 2| 85 |8§ 53 S PIP
Ol ] | T 5 [Rg o8 S g
1 2 3 4 5 6 7 8 9 10 11
Ounasn 1| 2| 108| 54| 18| - 36 54 . Sater ¢
OLICHKOM
3aounas 2 ) 108 | 12 4 ) 8 92 3auer c
OIICHKOM
3aounas (ycko-
peHHoe o0yue- - - - - - - - - - -
HUC)
Ou4Ho-3204Hast - - - - - - - - - -

3.2.PacnpenesieHue 00beMa TUCHMILIMHBI 10 BUIaM Y4eOHbIX 3aHSITHI U TPYT0eMKOCTH

Tpyoo- | 6 m.u. ¢ unmepaxmueHoil, Pacnpeoenenue
Buo yueonwvix zanamuii emKocmb AKMUueHoI, UHHO8A- 1o cemecmpa,
(wac.) | uuuonnou gpopmax, (uac.) tu;c
1 2 3 4
|. KonrakTHasi padoTa 00y4aomuxcs ¢ npe- 54 18 54
noaaBateaeM (Bcero)
Jlexumu (JIk) 18 6 18
IMpakTuyeckue 3austus (I13) 36 12 36
I'pynmoBbie (MHAWBHIYAIbHBIC) KOHCYIbTAIIHH + - +
[I. CamocTosiTesbHast padoTa 00y4arOIMXCs 54 ) 54
(CP)
IToaroToBKa K MPAKTHYECKUM 3aHATHIM 32 - 32
IToaroToBka K 3a4eTy 22 - 22
[ll. TIpome:kyTOUHAsI ATTECTALUSA 324YET C OLL. + +
OO6mmas TpyAI0eMKOCTh JUCITUIUIAHEI ....... Jac. 108 108
3a4. ex 3 - 3




4. COAEP) KAHUE JUCIUIIJINHbI

4.1.PacnpeaesieHue pa3iei0B JMCUUILIHHBI IO BUAaM YUeOHBIX 3aHATHI
- 1J15l 04HO# (pOpMBI 00YUECHHS:

Ne Buowt yueonvix 3anamuii, 6Kknouans camocmon-
- menwvHylo padomy 00yuauuxca u mpyooemKocma,
pas- Haumenosanue Tpyooem- yep oy (lm"; Py
odena u paszoena u Kocmb, .
YueOHble 3aHAMUS | camocmoamensHasn
membl mema OUCYUNIUHDL (uac.) 6 p
nexuuu | PAKMuuecKue paooma ooyuaio-
4 3anamus uwuxca
1 2 3 4 5 6
1. |HaueprateabHass TeoMeTpHusi 36 9 8 19
(MeToaBI NpoenpoBaHNS,

TOYKA, NpPsiMasi, MJIOCKOCTh Ha
ynpe MoH:ka; cioco0bl mpe-
00pa30BaHUA NMPOEKIUIi; MHO-
TOTPAHHUKH, TOBEPXHOCTH;
ceyeHHe TMOBEPXHOCTEH IJIOC-
KOCTbI0; B3alMHOe Mepeceye-
HUE IOBEPXHOCTEH; AaKCOHO-
MeTpHYecKHe MOBEPXHOCTH)

1.1. |MeToasl mpoennupoBaHuUsI. 8 2 2 4
[IpoeunpoBaHue TOYKH Ha TpHU
B3aMMHO  MEPIECHIUKYISPHBIC
mIockocTy mpoekuui. IIpoek-
i npsmMoi. Ilpsimbie o6rmiero
MIOJIOKEHUS; TPSIMbIE YACTHOIO
noJIokeHus. BsaumHoe mono-
JKEHUE IMpsIMOM U TOYku. B3sa-
MMHOE T0JIO)KEHHE MPSIMbIX.

1.2. |TIpoeknuu IUTOCKOCTH. 3aJlaHue 9 2 2 5
INIOCKOCTH Ha KOMILICKCHOM
yeprexke. Ilmockoctu oOrmiero
MOJIOKEHUS; TNIOCKOCTH YPOBHS,
MIPOCTIMPYIOIINE IUIOCKOCTH.
Touka U mpsiMas B IUIOCKOCTH.
Jluauy ypoBHS B TUIOCKOCTH.
B3anmHoOe nonoxxkeHue npsiMoun
U INIOCKOCTH, IIJIOCKOCTEN.

1.3. |MHororpaHHsle TOBEPXHOCTH. 9 2 2 5
Touka Ha moBepxHocTU. Cede-
HUE MHOTOTPAaHHUKA TUIOCKO-
ctbto. CedyeHMe MHOTOrpaHHOM
NOBEPXHOCTU HECKOJIBKUMHU Ce-
KylmuMH 1ockoctsMu. Cede-
HUEe KOMOWHHMPOBAHHOW MHOTO-
TpaHHOM MOBEPXHOCTH CEKYIIEH
miockocThio. CeueHue mOJION
(bUTYPBI CEKYIIEH MITOCKOCTHIO

1.4 |B3auMHOEC TIEpEeCCYCHHE TIO- 9 3 2 S
BEPXHOCTEM.
2. |WmnxenepHasi rpadpuxa (00- 40 9 12 19

mue mnpaBujaa odopMieHUs
yeprexkeil B cucremax ECK/]
u CIIIC; Buabl; pa3pessl;
CeYEeHHUs, APXUTEKTYPHO-




2

U COOpPY:KeHMH — IJIaHbl, ¢a-
cajaibl, pa3pesbl, y3Jbl CTPOM-
TEeJIbHBIX KOHCTPYKIIHiA)

2.1

Crangaptel ohopMIIeHUS KOHCT-
PYKTOPCKOM JTOKYMEHTa- IIHH.
dopmaTel, THUIBl JMHHUNA, Yep-
TeKHbIE MPHUQPTH, OCHOBHAA
HaJIIHUCh.

2.2.

[TpaBuiia BBITOIHEHNST BHIOB
I'OCT 2.305-2008

11

2.3.

[IpaBria BBIONHEHUSI Pa3pe30B
I'OCT 2.305-2008 Pa3pe3sbl
CIIO)KHBIE. CTYyICHYAThIC; JIOMa-
HBIC

12

2.4.

IIpaBuna BBINIOTHEHUS CEYCHUU
I'OCT 2.305-2008. Ceuenus

BBIHCCCHHBIC, HAJIOKCHHBIC

Komnbrorepnas rpajguka
(BBemeHHE; CIOCOOBI 3aaHHUs
NPUMHUTHBOB. TOYeK, Mps-
mbix B KOMITIAC - 3d; ko-
MaHAbl YepueHMsl; CpeaAcTBa
HacTpoiiku cpeasl  KOM-
IMAC- 3d; penakrupoBanmue
yepTesKei, ApPXUTEKTYPHO-
CTPOUTEIbHbIE YEepPTe:KH 3/1a-
HHUH, ToOJIyYyeHHe KOHCTPYK-
TOPCKOW JOKYMEHTAIUM; T0-
CTPOEHHEe IHATPAMM CPeACT-
Bamu Microsoft Excel)

32

16

16

3.1

Coznanue KOHCTPYKTOPCKOM
JOKYMEHTallMU B Cpeie KoMmac-
3d. Yeprex IIOCKOTO KOHTYpA.
BoinosHeHnne conpsieHuit

3.2.

Pa3paborka 3d mozeneit B cpene
Kommac-3d. IToctpoenue

accouuaTuBHbIX ueptexeil. Co-
eIMHEHUs pa3beMHBIE M HEpPa3bh-
€MHLIE.

3.3.

Pazpabotka ueprexxeiél  meranei
cOOpOYHOTO y371a B Cpele KoMIac-

3d.

10

3.4.

Crnenudukamus B CpeAe KomIlac-

3d.

3.5.

COopouHBIl YepTeX B CpPElle KOM-
nac-3d u Adobe Photoshop.

HUTOro

108

18

36

54




JJI 3204HOH (hOpMBI 00YUYEeHHS:

No Buout yueonvix 3anamuil, eknouas camocmosn-
- MenbHYyI0 padomy 00yuaOwuxcsa u mpyooemKocmn,
pas- Haumenosanue Tpyooem- yep o (lmu; Py
oenau paszoena u Kocmb, :
yueoOHble 3aHAMUA | camocmoamenvuan
memwl mema OUCYUNIUHDL (uac.) p p
nexuuu | TPAKMuecKue paooma ooyuaio-
“ 3anamus muxca
1 2 3 4 5 6
1. |HauyepraTeqbHasi TeoMeTpHs 36 4 - 32
(MeToaBI NpoennpoBaHNS,

TOYKA, NpPsiMasi, MJIOCKOCTh Ha
ynpe MoH:ka; coco0bl mpe-
00pa30BaHUA NMPOEKIUIi; MHO-
TOTPAHHUKH, TOBEPXHOCTH;
ceyeHHe TMOBEPXHOCTEH IJIOC-
KOCTbI0; B3aMHOe Iepeceye-
HUE IOBEPXHOCTEH; AaKCOHO-
MeTpHUYecKHe MOBEPXHOCTH)

1.1. |Mertoapl IpOCIUPOBAHUS. 9 1 - 8
[IpoeunpoBaHue TOYKH Ha TpHU
B3aUMHO  TEPHEHIUKYISIPHBIC
mIockocTy mpoekuui. IIpoek-
nuu npssmMou. Ilpsimeie o6miero
MOJIOKEHUS; TPSIMbIE YaCTHOTO
MOJIOKEHUs. B3amMmHOe 10J0-
JKEHUE IMpsIMOM U TOYku. B3sa-
WMHOE TI0JIOKEHHUE TPSIMBIX.

1.2. |IIpoekiuu MIOCKOCTU. 3aJaHue 9 1 - 8
IUIOCKOCTH Ha KOMIUJIEKCHOM
yeptexke. [lnockoctu obmero
MIOJIOKEHUS; TNIOCKOCTU YPOBHS,
MPOCLUPYIOLINE MIJIOCKOCTH.
Touka U mpsiMas B IUIOCKOCTH.
JIuHum ypoBHS B IUIOCKOCTH.
B3anmHoe mosiokeHne npsiMoi
U INIOCKOCTH, IIJIOCKOCTEH.

1.3. |MHOrorpaHHble IMOBEPXHOCTH. 9 1 - 8
Touka Ha moBepxHocTu. Ceue-
HHE€ MHOTOTPaHHUKA IUIOCKO-
cThto. CedeHHE MHOTOIPaHHOM
HIOBEPXHOCTH HECKOJIBKUMH Ce-
KymuMu  miockoctsiMu. Ceue-
HHE KOMOWHHPOBAHHOH MHOTO-
TPAHHOU IOBEPXHOCTH CEKYIIEH
I0cKoCThI0. CeueHne mOJION
(GUrypsl CeKymeH miIocKoCTho

1.4 |B3aumHOEe TmepecedeHHE IIO- 9 1 - 8
BEPXHOCTEM.




Wnxenepuasi rpapuka (06-
mMe npasuwia ogopmieHus
yeprexeil B cucremax ECKJJ
u CIJIC; Buabl, pa3pesbl;
CeCYCHUS; APXUTEKTYPHO-
CTPOMTE/IbHbIC YepPTe:KH 31a-
HUI M COOPYKEHU#l — IJIaHBbI,
(¢acansl, paspesnl, y3ibl
CTPOUTEIbHBIX KOHCTPYK-
101370)

36

33

2.1.

Crannmaptel opopmMiIeHUS KOHCT-
PYKTOPCKOM JOKYMEHTa- LIMH.
®opmaTel, THUMNBI JUHHUKA, Yep-
TeXHBIC MPUQPTH, OCHOBHAS
HaJIITHCh.

6,5

0,5

2.2.

HpaBHna BBIIIOJIHCHHUSA BHUJO0B

I'OCT 2.305-2008

11

10

2.3.

[IpaBuna BBINIOJTHEHHS Pa3pe30B
I'OCT 2.3052008. Pa3spess
CJIOKHBIC. CTyHeH‘IaTHe; JijoMa-
HBIE

11

10

2.4.

IIpaBuna BBINIOIHEHUS CEYECHUU
I'OCT 2.305-2008. Ceuenus

BBIHCCCHHBIC, HAJIOKCHHBIC

7,5

0,5

Komnbrorepnasn rpajguxa
(BBeeHME; CIOCOOBI 32 aHUSs
NPUMHUTHBOB. TOYeK, Mps-
Mbix B KOMITAC - 3d; xo-
MaH/Abl YepYeHHsi; CpPeACTBa
HacTpoiiku cpeabl  KOM-
MMAC- 3d; penakrupoBanme
yepTexei, APXUTEKTYPHO-
CTPOUTEIbHbIE YepPTe:KH 3/1a-
HUI;, TOJIlydYeHHe KOHCTPYK-
TOPCKOM NOKYMEHTALlUM; I0-
CTPOEHHEe IHATPAMM CPeACT-
Bamu Microsoft Excel)

32

27

3.1.

Co3nanue KOHCTPYKTOPCKOH
JOKYMEHTalluU B Cpesie KoMIlac-
3d. Yeprex MIOCKOTO KOHTYpa.
BrInonHeHue conpsKeHuin

3.2.

Paspabotka 3d mopaeneit B cpengel
kommac-3d. [Toctpoenue
accouuaTtuBHbIX 4YepTexei. Co-
CAUHCHUA pa3’beMHBIe 148 Hepa31>-
e€MHEIE.

3.3.

Pa3zpaboTka geprexeit neraneit

2

(&)

cOOpOYHOro y371a B Cpelie KoMITac-

3d.

3.4.

Crnenudukanus B cpeie KOMIac-
3d.

3.5.

COopouHBIll YepTex B CPENE KOM-
nac-3d u Adobe Photoshop.

UTOIoO

104

92




4.2.Copep:xanue JMCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 pa3/iesiaM U TeMaM
Cooeporcanue 1eKUUOHHBIX 3AHAMUILL

Pasnea 1. HaueprareabHasi reoMeTpusi (MeTOAbI MPOENMPOBAHMS; TOYKA, NPsiMasi, MJI0C-
KOCTb Ha 3mope MoHxka; cnoco0bl npeodpa3oBaHusi NPOEKUMii; MHOTOTPAHHUKH; MOBEPXHO-
CTH; CeYeHHe INMOBEPXHOCTeH IUIOCKOCTHIO; B3aMMHOE IepecevyeHHe NMOBEPXHOCTeH; aKCOHO-
MeTpruYecKHe MOBEPXHOCTH)

Tema 1.1. Metoasl npoenupoBanus. [IpoenupoBanne TOYKH HA TPH B3aMMHO MepHeHIMKYJIsSIP-
Hble II0cKkocTH npoekuuii. [Ipoexuun npsimoii. Ilpavblie 001ero moJokeHus:; MpsAMble YaCTHOTO IO-
JokeHHs. B3aumMHoe mosiokeHHe mMpsiMoli M TOUKH. B3aumuoe noJoskenue nmpsiMbix. (24.) Jleknus
NPOBOJMTCS B BH/I€ NIPe3eHTALUMH.

Memoowt npoeyuposarusi. OTHO U3 OCHOBHBIX TEOMETPUICCKHUX MOHATUH — 0MoOpaicerue MHONCeCms.
B HauepraTenbHOI reoMeTpUn KakJOH TOUKE TPEXMEPHOI'O NPOCTPAHCTBA CTABUICS B COOTBETCTBHUE OIpE-
JieJieHHas TOYKa JBYMEPHOI'O IPOCTPAHCTBA — IUIOCKOCTH. | €OMETPHUECKUMHU 3JIEMEHTaMH OTOOpPaXKEHUs!
CIIy’KaT TOYKH, JIMHUH, TOBEPXHOCTH NPOCTPAaHCTBA. | eoMeTpuueckuii 00beKT, paccMaTpUBAaEMbIil KaK TO-
YeyHOe MHOXECTBO, 0TOOpaXkaeTcsl Ha TIOCKOCTH 10 3aKOHY MpoenupoBanus. Pesynprarom Takoro oroopa-
KEHHUS sBIsieTCcA u300pakeHne oObekTa. IlocTpoeHue ueprexeldl OCHOBAaHO Ha CIEAYIOIIMX METOAaxX Ipo-
eLMPOBAHUS:

Memoo yenmpanvrozo npoeyuposanus

I'me: S— ueHTp npoenupoBanus; [1; — MIOCKOCTh MPOEKINi; A — 00BEKT MpoeupoBaHus; SA— npoeiu-
pyromuii yd. SA () I, = 4, - LEHTpaJIbHAS TpoeKuns ToUKU A. [{eHTpasbHOE NpOoeUUpOBaHUE SIBISAETCS
HanboJsiee OOIINM CIyJIaeM MPOCIIUPOBAHUS TEOMETPHUCCKIX 0OBEKTOB Ha MIOCKOCTH

Memoo napannenvroeo npoeyuposanus. Ilpu ynaneHun eHTpa SB OECKOHEYHOCTh B HarpaBieHuH t (t —
HaIpaBJIeHHE MPOCIIUPOBAHHS) IEHTPATIBHOE MPOCIIUPOBAHIE TPAHCHOPMHUPYETCS B ApaALICIIbHOE.

OueBHIHO, YTO MPH MAPAJUICITHHOM MPOCIIUPOBAHUU BCE MPOCIIUPYIONIHE JTyUX MapaieabHbl HalpaBie-
o mpoermposanmst. AA//t; BBy//t => AA//BB; Ipi mapaiuienbHOM IPOCIUPOBAHNHI COXPAHSIOTCS CBOT-
CTBA [EHTPAILHOTO MPOCIIMPOBAHUS U TOOABNISIOTCS CIICTYIOIIHE:

1. IIpoekmuu napamuIedbHBIX MEXIY COO0I0 MPSMBIX —1apauIeIbHBI MEXITy COOOM.

2. OTHoIIeHHE OTPE3KOB MPSIMO JIMHUY PABHO OTHOIIEHHIO IPOCKIIMH 3TUX OTPE3KOB.

3. OrTHoOIIICHUE OTPE3KOB JIBYX MAPAUICIBbHBIX MPSIMbIX PABHO OTHOIICHHIO UX MPOCKIINHA.

[Ipu mpoenupoBaHUN Ha OJHY TJIOCKOCTH MPOCKIUH MOJy4YaroT HEOOpaTHUMBINA YEePTEX, TaK Kak HEBO3-
MOYKHO IO €JIWHCTBEHHOUN MPOCKIIMH TOYKU ONPEACIHUThH €€ MOJOXKCHUE B MpocTpaHcTBe. [l momydeHust
00paTUMOTO YepTexka BBOJST €IIe OJHY IIOCKOCTh MPOEKIMA. MbI Oy/ieM MOIIb30BaTHLCS B3aUMHO TIePIICH-
JUKYJISIPHBIMH TIOCKOCTSAMH TIPOCKITHH.

Eciin Topu30HTANBHYIO IIOCKOCTh MPOCKINH /13 TOBEPHYTh BOKPYT OCH X JIO COBMEHICHUS C IUIOCKO-
cTbio 115, TO oayuum snop Mouorca.

Opmoeonanvroe npoeyuposanue Ha mpu 63auMHO NepReHOUKyIaApHble naockocmu npoexkyuii. Oproro-
HAJILHOE MPOCIHUPOBAHKUE HA TPH B3AHMHO MEPICHANKYIAPHBIC MIIOCKOCTH MPOCKIUI SBJISIETCS OCHOBHBIM
CIOCOOOM TIOCTPOCHUSI MAITUHOCTPOUTENBHBIX, CTPOUTEIBHBIX U APYTHX YEPTEKEH.

Jns mony4eHus IUIOCKOTo YepTexka (KomniekcHoeo yepmedica) TpeOyeTcsl IOBEPHYTh TNIOCKOCTh TMPOCK-
i /7] BOKPYT OCH X JI0 €€ COBMEINEHHSI C TUIOCKOCTBIO 15, a TUIOCKOCTh Mpoekiuii 13 moBepHYTh BOKPYT
OCH Z JI0 €€ COBMEIICHHUS C IIIOCKOCTHIO /15, [Ipu MoCTpOCHUU MPOEKIMH HEOOX0AUMO TIOMHHTE, YTO OPTO-
TOHAILHOW MIPOEKIIMEH TOYKH Ha TUIOCKOCTh HA3hIBACTCS OCHOBAHKE MEPIICHINKYISPa, OMYIICHHOTO U3 J]aH-
HOW TOYKH Ha 3TY IUIOCKOCTh. TOUYKY 4; HAa3bIBalOT TOPU30HTAIBHOM MPOEKIHeN TOUKH A, Touka A, — GpoH-
TaJIbHOW MPOEKITUEN.

[Ipsimple TUHKMM, COECOMHSIOIINE PA3HOMMEHHbBIE NPOEKIIMU TOYKHU HA JIIIOPE, HA3BIBAKOTCS JiU-
Husmu npoexkyuonrou cesazu. Ceovicmea sniopa. A1Az [JOX; A2As [JOZ  -TIpoeKIMOHHBIE CBS3H
BCeT/Ia NMEPIEHANKYISIPHBI OCSAM MPOEKIHH; AzAdz3 = Xy - A1412= Y4 . X4; Y4, Z4 — KOOPIAUHATHI
TOYKH A (XapaKTepHU3yIOT yJaJICHHOCTh TOUYKUA A B MPOCTPAHCTBE COOTBETCTBEHHO OT IUIOCKOCTEH
npoekuwmii I13; Iy, IT). A3A23 = A1412 = Ya Koopaunara Y siBiseTcst o01ei ist TNIOCKOCTEH po-
exmuit I1hn I15.

JIroOble BE MPOCKIIMK TOYKH OMPEACISIOT SANHCTBEHHBIM 00pPa30M e¢ TPEThI0 MPOSKInio (CreayeT u3
cpotictB 1 u 3). 1o ABYyM MPOEKIIUSIM TOUKH MOXKHO €THHCTBECHHBIM 00Pa30M BOCCTAHOBUTH €€ MOJOXKEHHUE B



npoctpaHcTBe. KoHkypupyromue Touku. COOTBETCTBYIONUE MPOCKIIUN KOHKYPHUPYIOIIUX TOYEK COBIAja-
TOT.

PaznuyaroT: copusonmanvro koukypupyiowue Touku K u L pacronoxeHyble Ha TOPU30HTAIBHO MPOCITH-
pytouteii mpsimoit KL; ¢pponmanvro xouxypupyrowue toukn M u N pacnonoxeHHsle Ha (POHTAIBHO TPO-
erupyroriei npssmoir MN; Tlpu mpoerupoBaHUM Ha COOTBETCTBYIONIYIO TUIOCKOCTH MPOCKIIMHA OJHA TOYKa
«3aKpBIBAET» JPYTYIO TOUKY, U €€ TPOEKIIHS OKAKETCS HEBUAMMOM (3TY MPOEKIMIO YKa3hIBAIOT B CKOOKAX).
Tlpoexyuu npsmoi. [psimast TMHUS - OTHO U3 OCHOBHBIX MOHATHI reomeTpuu. [IpsMas TuHUS 0OBIYHO TIPH-
HUMAETCS 32 OJHO U3 UCXOJHBIX MOHSTUH, KOTOPOE JIUIIh KOCBEHHBIM 00pa30M ONPE/ENIICTCS aKCHOMaMHU
reoMeTpun. Eciiv OCHOBOH MOCTPOCHHS T€OMETPHH CIIY)KUT IMOHSATHE PACCTOSHUS MEXKIY IBYMS TOUKAMHU
MIPOCTPAHCTBA, TO NPSIMYIO JMHHIO MOXXHO ONPEACTHTh KaK JHHHIO, BIOJIb KOTOPOW PACCTOSHHE MEKIY
JIByMsI TOYKaMH SIBIIIETCS KpaTdadmM. B mpocTpaHCTBe depe3 JMo0ble 1B TOUYKH BCETJa MOYKHO TPOBECTH
npsimMyro. IToojkeHHe UCXOMHOM MPSMOM B MPOCTPAHCTBE OJHO3HAYHO OIMPEIEIISICTCS Ha JIIOPE JBYMS ¢
MPOCKIUAMHU.

Tonosicenue npamotl omuocumenvro niockocmetl npoexyutl. Ipsivas obuie2o nonodcerus

Ecnu npsimast He mapajuienbHa U HE MEPICHIUKYJISIPHA HU K OJTHOW M3 TUIOCKOCTEH MPOEKIUi, TO 3TO

npsamas 061].[61"0 ITOJIOKCHUA. HpHMI)Ie HC 06IH6FO TTOJIOKECHHU A HA3hIBAIOT IIPAMBIMHA YaCTHOI'O ITOJIOXKCHUS.
h
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Ipsamwie yacmnozo nonodicenus. llpsmple yposHa. IIpsmble, mapanienbHble KaKUM-THOO MIOCKOCTSIM
MPOEKIINI, HA3bIBAIOT MPSAMBIMU ypoBHS. [IpsiMast, mapanmnensHasd miockoctu I7;. Bee Touku Takoi mpsiMon
UMEIOT OJJUHAKOBYIO0 KOOPJIUHATY Z. DTy MPSIMYIO HAa3bIBAIOT 20PUSOHINATIO.

CaoiicTBa Tpoeknmii TopuzoHTany. h /[, => h, /[/OX. @poHTanbHas MPOCKUUS FOPU30OHTAIN Hapal-
nenbHa ocu OX.

1) /= /- TOPU30HTAb MTPOCIUPYETCS HA TUIOCKOCTh /] B HATYPAIbHYIO BETHUNHY.

2) hy» OX = h NI, = [Jf - yron, o6pa3oBaHHBINA TOPU30HTAIBIO C IIOCKOCTRIO [11 Ipoerupyercs 6e3
UCKaXEHMsI Ha TUIOCKOCTh Tpoekiuil I1,. [Ipsamast, napamnensHas niuockoctH /1. Bece Toukn Takoil mpsiMoint
UMCIOT OJJUHAKOBYIO KOOPIUHATY Y. DTy NPsSMYIO Ha3bIBAIOT ppormansvio. CBOWCTBA MPOSKIHHA (HPOHTAIH:

1) f /I, => f, //OX. FopusonTanshas npoekius pponTam napamiensha ocn OX. 2) f, = /f/ — na
IockocTh [1; hpoHTANE IpoenUpyeTcs B HATYPATbHYIO BEITUUUHY.

3) f,» OX =11, = Ja - yron, o06pa3oBaHHbIH HPOHTAIBIO C IUIOCKOCTBIO /15 IpoenupyeTcs 0e3 ueka-
JKEHUS Ha TIJIOCKOCTh MPOEKUU 115,

[I. ITpoeuupyromue npsiMbie. Ecian npsiMasi mepreHAnKysipHa KakoW-TH00 MIOCKOCTH MPOEKIHiA, TO OHa
COBIIAAAET C MPOCLMPYIOIUMH JTydaMu. Takylo IpsSMYIO Ha3bIBAIOT poeyupyiouel.

[Ipsimas mepneHIUKyIIpHas K MIIOCKOCTH //; COBHAAaeT ¢ MPOCHUPYIOMUMH JTydaMH, TePIeHIUKYIISP-
HBIMH K TUIOCKOCTH TIpoeKItuii /7;. Takyro MpsSMyio Ha3bIBAIOT 20PUSOHMATLHO npoeyupyroueli IpssMont. Jlms
PSIMOM, IEPIIEHAMKY/IAPHOM K IJIOCKOCTH /1 TOJIKHO BBINIOJHATHCS ClIeAyrolee yeiaoBue: A,B, [/OX; A;
= B, 'opu3oHTaIbHAS TIPOCKITUS MPSMON BBIPOKIACTCS B TOUKY.

[Ipsmas mepneHIUKyIIpHas K MIIOCKOCTH /1, COBMANAET C MPOCIUPYIOIIUMH JTydaMu, IEPICHIUKYIISP-
HBIMH K TUTOCKOCTH TIPOeKIni [1,. Takyio TpsMyI0 Ha3bIBAIOT (hpormanvho npoeyupyroweti ipsmont. Jlims
MPSIMOH, MEePICHINKYJIIPHON K IJIOCKOCTH /1, TOJKHO BBIMOIHATHCS ciieayroinee yciaoBue: A1B; [/OX; A=
B, ®ponHTanpHas MpoeKIHs MPSIMON BBIPOKIAAETCS B TOUKY.

Bzaumnoe nonosicenue npsimou u mouxu. Ecinu Touka IPUHAUICKHUT OPSIMOU, TO IPOCKIMU JaHHOU TOY-
KM JOJDKHBI TPUHAIEKATH OJHOMMEHHBIM IPOEKIMAM 3TOM MpsMoil (akchoMa HPUHAIEKHOCTH TOYKH
HpHMOﬁ). A]_Bl UK]_ Ang UKZ K]_Kz [JOX

Bzaummoe nonoscenue npamvix 6 npocmpancmee. a) nepecexkarowuecs npsmoie, Ecian mpsMeie B po-
CTPAHCTBE MEPECEKAIOTCS, TO COOTBETCTBYIOIINE MPOCKIIMK 3THX MPSMBIX TaKKe MEPECEKAIOTCs, TPH ITOM,
TOYKH TEPECCUCHHs MPOSKIHA PACCMATPUBACMBIX MPSIMBIX HAXOAATCS B MPOCKIIMOHHOM cBsi3u. CripaBein-
BO M 0OpaTHOe yTBepkacHue. AB /] CD=k<=>AB, //CiD1=k;, AB, /] CD, =k, kik, [70X; 0) na-
painenvHvle npsmele; Ecnu npsiMble B IMPOCTPAHCTBE Mapalljie/ibHbI, TO COOTBETCTBYIOIIME MPOCKIUM pac-
CMaTPUBAEMBIX MPSIMBIX TaK)Ke MapauienbHbl. CIpaBeiIMBO U 00paTHOE TONOKEHHE. a //b<=>a,// b, &
//by; 8) ckpewusarowuecs npsamvie, IIpsMbie, He MIEPEeCEKAIOIIUECS U HE MapaluieIbHBIC MEeXIy co00i Ha-
3BIBAIOTCS CKPCIINBAIOIIUMHUCS.
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Touku 1 u 2 pacmnonoxeHsl Ha 0JHOH TOPU30HTAIBHO MPOSUUPYIOIEH NPsSMON; UX HA3bIBAlOT KOHKYPHU-
PYIOIIMMH IO OTHOIICHUIO K TOPU30HTAIBHOHN IIOCKOCTH IpoeKimii /7;. OueBnaHO, U3 ABYX ToueKk 1u 2 Ha
IUIOCKOCTH NpoeKImil /7; BuauMoii Oyner Touka 1 (Tak Kak OHa pacIiojOXKeHa BBIIIE TOYKH 2 U, CIIE0Ba-
TenbHO, npsiMast AC, Ha KOTOPOH pacrojoKeHa 3Ta ToUKa OylIeT Takke BUIUMOW. AHAIOTUYHO. TOUYKH 3, 4
SIBIISIIOTCSI KOHKYPHPYIOLIMMH 110 OTHOILEHHIO K (PPOHTATBHOM TIOCKOCTH MPOEKIUH.

Tema 1.2. [Ipoexknun miockocTu. 3aJaHue MJIOCKOCTH HAa KOMIUIEKCHOM 4deptexke. I[liockocTn
00111ero MOJ0KeHHUsI; IJIOCKOCTH YPOBHS, Npoenupyoime miockoctd. Touka u npsaMasi B IVIOCKOCTH.
JIMHUY YPOBHS B IUIOCKOCTH. B3anMHoe moJio:keHHe NMPSIMOii M MJIOCKOCTH; II0cKocTel. (24.) Jlekuus
NMPOBOAUTCA B BU/E NPe3eHTALINH.

IIpoexyuu nnockocmu. 3adanue nAOCKOCMU HA KOMHIJEKCHOM yepmedice. ILIockocTh MOXKeT ObITh 3a1a-
Ha Pa3JIM4YHBIMU F€OMETPHUUYECKUMHU 3JIEMEHTAMHU, PACHIOJIO0KEHHBIMU B HEH: TpeMs TOUYKaMH, He JISKAIIUMH
Ha OJJHOW MPSIMOM; ABYMS MapajuIeIbHBIMU IPSIMBIMH; IPSIMON U TOUKOM, HE IPUHAAJIEKAIIEN STOH MPSIMOH;
IBYMS IIEPECEKAIOLIMMUCS MPSIMBIMH; TITIOCKOH reoMeTpudecKoi purypoii.

¢ B % B

Herpyano yBuaersh, 4TO Bce CIOCOOBI 33fjaHUS IUIOCKOCTH HAa YEepPTEXKe JIETKO TPaHC(HOPMHUPYIOTCS U3
OJIHOTO B IPyTOil.

THonooicenue nnockocmu omuocumenvro niaockocmeii npoexyuu. 110 MOTOKEHUIO TIOCKOCTH OTHOCH-
TEILHO TUIOCKOCTEH MPOEKIHHA Pa3iHyaroT: IIOCKOCTH OOIIEero MoJoKeHHs (He mapayulesibHbie M HE Iep-
NCHIUKYJISPHBIC HU K OJJHOM M3 MJIOCKOCTEH MPOCSKITUiA; CocoObl MX 3aIaHHsI HA YePTEXkKE CM. BBIIIIE); TUIOC-
KOCTH Tpoenupyiomue (MeprneHAnKyYIIpHbIC K OJHONH U3 MIOCKOCTESH MPOEKITUH); MIOCKOCTH YpoBHs (ma-
paiuIeNbHbIe K OJHOM M3 IUIOCKOCTEW MPOEKIM WK IEPIEHANKYISAPHBIE K IBYM IIOCKOCTSAM IIPOEKITH).
IInockocmu yposnus. I110cKkoCTbh, MapaiieibHas (HPOHTAIBHOM IIOCKOCTH MPOEKIUH Ha3bIBaCTCS (PPOHTAIIb-
HOM MJIOCKOCTBIO.

A, - o

[TnockocTh, mapaiensHas TOPH30HTAIBHON TIOCKOCTH MPOCKIUI Ha3bIBACTCS TOPU3OHTAIBHOHN TLIOC-
KOCTBIO. [Ipoeyupyrowue nrockocmu [110CKOCTh, EPIIEHANKYISpHAS K (PPOHTAILHON IIIOCKOCTH MPOSKIUN
Ha3bIBaeTcsd (PPOHTAIBHO MPOEHPYIOMEH TUIOCKOCThI0. [II0CKOCTh, MepneHauKyIsIpHas TOPU30HTAIHLHON
IJIOCKOCTH MPOEKIUI HA3bIBACTCS TOPUIOHTAIBHO MPOCIUPYIONIEH TIOCKOCTHIO.

IInockocTn mpoenupyomue U ypOBHS Ha3bIBAIOT TAKXKE IUIOCKOCTSIMHU YacCTHOT'O MOJOKEHHUA. Takue
IUIOCKOCTH (KpOMe 3a/IaHMsl TIePEUYHMCIICHHBIMU BBIIIE TEOMETPUYCCKHMHU 3JIEMEHTAMH) MOTYT 3a/1aBaThCs
TOJILKO OJTHOM MPOEKIMEN WX Ha Ty IJIOCKOCTh MPOEKIIUHA, K KOTOPOH OHU MEPIEeHIUKYIISIpHBI. Takas npoek-
HsL SBJICTCS TPSIMOM, HO 0003HAYAIOT €€ Ha MPOEKIHUSIX CUMBOJIOM TutockocTH (4) ¢ ykazaHHeM HHIeKCa
TOM MJIOCKOCTHU MPOEKINH, KOTOPOI NpOeUPYIOLIas IUIOCKOCTh MEPICHAUKYJIIPHA.

IIpoexnuto TIockocTH A, BRIPOXKAAONMIYIOCS B TIpsAMy0 4; HA3bIBAIOT Cledom-npoexyueli TIPOoeupyIo-
et wiockoctu. O4YeBUAHO, MO CIEAY-MPOCKIKUHA MOXKHO JIETKO BOCCTAHOBUTH MOJIOKEHUE UCXOIHOMN Mpo-
SIUPYIONIEH MIIOCKOCTH B MIPOCTPAHCTBE Kak Moy Touek. HeTpyaHO yBHIETh Ha NMPUBEAEHHBIX PHUCYHKaX
coOHMpaTenbHOE C80LCMB0 creda-npoexkyuu niockocmu. JItoOble TeoMeTpudeckue QUrypbl, TOYKH, IPSIMBIE,
MIPUHAJUICKAIINE TUIOCKOCTA YaCTHOTO TOJIOKEHUS, TPOCIUPYIOTCSA Ha CIEN-TIPOCKINIO. [IpusHak npunao-
JedscHocmu npamMol naiockocmu. Penenne 3aa4d Ha NPUHAAIEKHOCTD IPSAMBIX M TOYEK HEKOTOPOH ITOCKO-
CTH CBOJIUTCS K peaTu3alliil Ha 3ITI0PE W3BECTHBIX TOJOXKEHH: MpsAMasi MPUHAIJIEKHUT IJIOCKOCTH, €CIH OHA
MPOXOJUT Yepe3 JIBE TOYKU IUIOCKOCTH, JIMOO Yepe3 OAHY TOYKY IUIOCKOCTU M MapauIebHO KaKoH-THOo
MPSIMOH, PaCIOI0KEHHON B 3TOW TUIOCKOCTH; TOYKA MPUHAMJICKUT TUIOCKOCTH, €CITH OHA MPHUHAJICKHUT Ka-
KOU-THOO0 TPSMOH, PACIIONOKEHHOM B 3TOH IIOCKOCTH.

. N fi B
== 2% L.
TG A 3
h] A

EYREl

f

Ilocmpoenue 6 niockocmu 2opusonmanei ((pponmaneit). Tlpu MOCTPOEHUH B TIOCKOCTH TOPU3OHTANICH
(bponTaneii) ucmonb3yeM ClieyroIIue CBOWCTBA JINHUK YPOBHS TUIOCKOCTH: TPOEKIHS JII000H rOpU30HTAIH
(pponramu) Ha mrockoctu I1, (I1;) mapamnensHa ocu OX; Bce ropusonTanu (GppoHTaIM) OXHONW W TOM XKe
IUIOCKOCTH TapajlIeNibHbl MEKIy co00ii. CKa3zaHHOE ONpPEIENseT CIEAYIONINI TTOPSI0K MOCTPOSHHS TIPOEK-
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[l TOPU3OHTAIH TUIOCKOCTH: MPOBOAUTCS by //OX (bpoHTanmbHAS TPOEKIMS TOPU3OHTAIM BCET/Ia mapal-
nensHa ocu OX; omnpenensercsi TOPU30OHTATbHAS TPOSKITHSI TOPH3OHTATH Ny MO TUHUK POCSKIIMOHHOM CBS3H,
MCXOJIS U3 IPUHAIJIEKHOCTH ropu3oHTany h 3amanHoit miockoctr. B mmockoctu tpeyronbauka 3 (4 ABC)—
TOPU30HTAJb MPOXOIUT Yepe3 ToUKy C M HEKOTOPYIO TOUKY 1, mpuHamiexanyo cTopoHe AB TpeyroibHUKA.
B mmockocTH, 3aaHHON MepeceKkaromuMucs GpoHTanbio U ropuzonrtansio £ (f / /h) — HOBasi TOPU3OHTAIb
MPOXOJUT Yepe3 HEKOTOPYIO TOUKY 1, mpuHaIexKanyo GpoHTAIN U MapauIeIbHO UMEIOIICHCS TOpU30HTa-
i miockocty. [locTpoeHne B TIIOCKOCTH (pOHTANEH TPOU3BOJUTCS. B3aumHoe nonodcenue npsamou u nioc-
Kocmu. Bzaumnoe nonoosicenue niockocmeil. Ipavas napannenvuas nrockocmu. Ecnmu mpsimMast B IpOCTpaH-
CTBE MapajuieNbHa IJIOCKOCTH, TO €€ MPOCKIUU MPOXOJAT Yyepe3 OAHOMMEHHBIC MPOEKIIMN TOYKH, HE MpHU-
HaJIJIeXkKaIen IOCKOCTH, U MapajieIbHbl OJJTHOMMEHHBIM MTPOEKIMAM HEKOTOPOU MPSIMOM, NMpUHAIJIekKaIen
wiockoct. 4 [JA (f /] h), t// A=>1, At [Ny ty At /e
t . e

t

B3zaumno napannenvhvie niockocmu. Eciau IBe TIOCKOCTH MapajiedbHbI MEXIy CO00#, TO JBe mepece-
KAIOIIUECs TPSIMbIC OJIHOM TUIOCKOCTH MapauIe/IbHBI IBYM MEPECCKAIOIIMMCS MPSIMBIM IPYTOi MIOCKOCTH.
Ha oproroHajbHOM dYepTe)ke 3TO BBIpaKaeTCs B MapaUICIbHOCTH COOTBETCTBYIOUIMX IMPOCKIMWI mepece-
Karommxcs npameix. Mexonmsie miockoern: Y (d//c); npoxoaut uepes touky B;4 (a //b); npoxoaut uepes
Touky 4. Tak kKak d// auc// b, 10 Ha TOPU30HTAIHHOMN TUIOCKOCTH MPOEKINH OYAET BBHITIOTHATHCS YCIOBHUE!
d; // U // by, a Ha pponHTATEHO#M MmTOCKOCTH MTpoeKIHii: dy // HuC // b,

Ilepeceuenue npsamoil auHUU € NIOCKOCMbIO YACMHO20 NOA0XCceHus. TOouKy TepecedeHus: MpSIMON ¢
IUIOCKOCTBIO YaCTHOTO MOJIOKEHHUS ONPENICIISIOT, PACCyKaasi CIeIYIOIUM 00pa3oM: UCKOMasi TOYKa TPHHA/I-
JIOKHT TUIOCKOCTH, CJIEOBATEIbHO, €€ TPOSKIHMs MPUHAMICKHUT CICIY-TPOSKIIMU MPOCIUPYIONIeH IOCKO-
ctu (cobuparebHOe CBOMCTBO Clie/Ia-MPOCKIIMK); HCKOMasi TOYKa JOJDKHA UMETh OOIHe KOOPAWHATHI, KaK
JUTS TIPSIMOM JIMHKH, TaK | Iist iockocT. Touka T [TA=> T, [J4,=> T, = 4 /]t Touka T (7t => T, [7
. Touka T [Jt => T1T2 UOX, -E_ Dt]_

2.

Ilepeceuenue niockocmu obwe2o NONOAHCEHUs C NIOCKOCMbIO YACMHO20 noaodceHus. PaccMoTpuM on-
penerneHue TMHUN B3aUMHOTO MIepeceueHus IIOCKOCTU TpeyroibHuka ABC u PppoHTaIbHO Mpoenupyromen
wiockocTy 4. JInHus nepeceyeHus IBYX IUIOCKOCTEH ABISETCS F€OMETPUUECKUM MECTOM TOYEK, IpUHaIe-
JKaIUX OJHOBPEMEHHO KaXIOH M3 MepeceKaromuxcs miockocteil. Kak u3BecTHO, ABE MIOCKOCTH Hepece-
KaloTCsl MEXIy cOOOH MO MPSMOH JIMHH, AJISl TIOCTPOSHHUS KOTOPO HE00X0IMMO HAaWTH JIBE OOIIUE TOYKH.
Otpeszok AC nepecekaercs ¢ iockocTbio 4 B Touke 1, a orpe3ok BC mepecekaercst IOCKOCThIO 4 B TOUKE
2. Jluaus, IPOXOIAIIas Yepe3 3TH TOUKH, SBISCTCS JIMHUCH MepeceueHus 3aJaHHbIX m1ockocTei. Touku 1 u
2 —obume Touku miockoctu A u miaockoctu tpeyroabauka ABC. Touka 1 =4 /] AC; Touka 2 =4 /] BC
=>1t [/1u 2. llocTpoeHue TUHUN NIEpeceuecHHs IIOCKOCTH OOILETO MOJIOKEHHST U TOPU30HTAIBHO MPOELH-
pYyIOLIEH IJIOCKOCTU ONPEAEsIeTCsl aHAJIOTUYHO.

Ilepeceuenue niockocmeti yacmnoz2o noaoxcenus. [ onpeneneHus JIMHIM epeceyeHns GpoHTaIbHO
IpoeLUpYIOIel IIOCKOCTH 4 U FOPU30HTAIBHO HMPOECLUPYIOIIEH IUNIOCKOCTH E, paccyXIaeM CIleayoluM
00pa3oM: TOpU30OHTANbHAS TPOEKIHUS JMHUYU NiepeceyeHus ) MpuHaIIeKUT TOPU30HTAILHOMY ClIely — Ipo-
exuun E;; GppoHTanIbHAS MPOESKIHS JIMHUK MepeceueHus I, MPUHAAIESKUT GPOHTANEHOMY CIIEAY — MPOSKLIUT
ya’s

s nByX mepecekaronuxcs GpoHTaaIbHO MPOCHUPYIONINX MI0cKocTel A u E nuHuel nepecedeHus Oy-
JIeT SBISIThCS (PPOHTANBHO Tpoenupyomas npsimast t. Ha GpoHTansHOM MI0CKOCTH MPOESKIHA OHA BBIPOXK-
JTaeTCs B TOUKY 1p. AHATOTHYHO pacCcy>Kaas MOKHO OMPECTUTh JIMHUIO TepeceueHus: MPOCHUPYIOMIHX MI0C-
KOCTEH ¢ TNIOCKOCTSIMU YaCTHOT'O U OOIIEro MOJOKEHHUS.
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Ilepeceuenue npsmoii 00we20 NOIONCEHUsL ¢ NIOCKOCMbIO 00uje2o nonodicenus. Peanusanus 3Tol 3a1auu
Ha YepTeke 4aCTO HaXOJHUT MPUMEHEHHE B MO3UIIMOHHBIX U METPHYECKHX 3afadax. Onpe/eneHne TOYKH Te-
pecedeHus MPsSMOil ¥ TNIOCKOCTH BBITIOJIHSCTCS] B TPU dTama: 3aiaHHbIil oTpe3ok mpsimoit MN 3axitouaeTcst
BO BCIIOMOTATENbHYIO, KaK MPaBUIIO, IPOSHUPYIOIIYI0 iockocTs A. Onpenensercs uHus 1-2 npeceueHus
3aganHoil mwiockocTH (Tpeyroiabauk ABC) ¢ mocTpoeHHO# BcrioMorarelbHO# mi1ockocThio A. MckoMas Tod-
Ka T mepecedeHus IpssMON ¥ TIOCKOCTH OTpEeIsieTCs TIPH MepeceueHnH oTpeska 3amanHoi nmpssmoit MN u
HOCTPOSHHOTO OTpe3ka 1-2. lmar — 3aKiIroYeHre OTpe3Ka MpsSMON BO BCIIOMOTATENIBHYIO TUNIOCKOCTh. 2 IIar
— ONpeJeNICHNE JTMHUH NIePeCeUeHHs] BCIIOMOTaTeNIbHOM TNIOCKOCTH U 33JaHHOW. 3 IIar — ONpe/eIeHUe TOYKH
repeceueHust 3aJJaHHON MPSAMOU U TIIOCKOCTH.

Ilepeceuenue 08yx niaockocmeil obujeeo nonogicenus. Jns ONpeneNeHUus JTHHUM TEePECeUeHHs JBYX
IUIOCKOCTEH OOIIETro MOJOKEHHS PUMEHSETCS METOJI TIOCPETHUKOB. B KauecTBe mocpeqHruKa BEIOMPAIOTCS
IUTOCKOCTH 4acTHOro monoxkenns. Mcxomusie miockoctn (R (AABC) u a (a //b)) paccexarores mmockocTs-
MH-TIOCpETHHKaMH. B KauecTBe Takoro mocpeHuKa BEIOMPACTCsl HEKOTOPAsk TNIOCKOCTh, KOTOPast MO3BOJISCT
JIETKO ONPENeNATh JIMHUU MU N e€ epecedeH s ¢ INIOCKOCTIMU O 1 3.

IMepeceyenue IPsIMBIX M U N ONpEAENseT TOUKy M, MPUHAUISKAILYI0 HCKOMO# JTMHUHU TIEPECceueHHUs 3a-
JaHHBIX IUIOCKOCTEl & 1 (3. Mcromnb3ys BTOPYIO IIOCKOCTh-TIOCPETHHK, U MTPOBO/IS MOCTPOCHHS, aHAJIOTHY-
HbIC BBIIICTIPUBEAEHHBIM, HAXOAT BTOPYIO TOUKY N JIMHHY NepeceyeHHUs.

PaccMoTpuM peleHre AaHHOW 3aJaull Ha OPTOrOHANBLHOM 4Yepreke. Haxomum mckomyro nuauo MN,
paccekas 3alaHHbIe IOCKOCTH & U 3 wiockoctsimu A u A, mapamtensasiMu [1;. DTarsl perieHus 3a1aqu
IPE/ICTABJICHBI HA YEPTEKE.
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1 stan. BBoaum miockocTh-nocpeqHUK A napauiedbHy 0 TNIOCKOCTH MPOEKUUi /7;. M POXOAIILyIo ve-
pe3 Bepunnay C Tpeyronsauka ABC. Ompenensem JIMHUM NepecedeHus! MIOCKOCTU-TIOCPETHUKA C UCXOA-
HBIMH TUIOCKOCTSIMH O ¥ [3 - mu n. VX ¢poHTaIbHBIE TPOSKIUH COBIAIAIOT CO CIIEAOM-TIPOSKIHEH TIOCKO-
ctu-nocpeannka 4. [lo TMHUN TPOEKIIMOHHON CBSA3H ONpEAeisieM TOPU30HTAIbHBIC TPOSKIMA MU N - My U
N;.

[IpomomkaeM UX 10 B3aMMHOTO TIEpECeueHus B ToUke M, KOTOpas SABISETCS TOPU30HTAIBHOM MPOEKIIH-
et o0Ieii TOUYKK IBYX 3afaHHBIX IUIOCKOCTeH @ u 3. @poHTanbHas mpoekius Touku M (M7) ompenensercs
0 JINHUH MPOCKIIMOHHOM CBSI3U U MPUHAUICKHT CIIeAy-IPOeKINU A, MI0CKOCTU-TIOCPEIHUKA.

2 sran. Beogum miockoctb-ocpenuuk A . [IoBTOpsist IOCTPOEHHUSI, OTIPEeIsieM BTOPYIO TOUKY JIMHUH
nepecedeHus N.

Jlunuto nepeceuenusn 08yx niockocmeti MOXHO HaXOAWUTh UCXOMAS M3 CIEAYIONIETo €€ CBOICTBA: JTUHUS
HepeceyeHust IBYX IJIOCKOCTEH O U [3—3TO reoMeTpruIecKoe MECTO TOUCK TMEPECEUCHHUS BCeX MPSAMBIX ILIOC-
KOCTH @ C IUIOCKOCTBIO [3, M BCEX MPSIMBIX TUIOCKOCTH 3 ¢ TNIOCKOCThIO @. TO €CTh JIMHUIO TIEPECEUCHUS IBYX
tpeyronsHukoB AABC u AKLM MoXKHO HalTH Kak NpsMYI0, MPOXOSIIYI0 Yepe3 TOUKHU MepecedeHusl mps-
moit KM tpeyronsarka AKLM ¢ miockocteio AABCu npsimoit BC AABC ¢ mmockocthio AKLM.

=

ke B
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1 sran. PaccmatpuBaem pelieHue 3amaud Ha ompenesiceHHe TOYkH nepecedenus: npsimod KM u3 Tpe-
yronbauka KLM ¢ mockocteio Tpeyroiasauka ABC 2 atam. PaccmarpuBaeM peliieHre 3aa4n Ha Oonpejere-
HHe Touku nepecedenus npsmoit BC AABC ¢ mnockocteio AKLM. 3akirouaem npsamyto BC Bo BcrioMora-
TEJNbHYI0 (PPOHTAIBHO MPOCIUPYIONIYIO IIOCKOCTh E. OpeerseM JIHHUIO TIepeceueH s BCIIOMOTaTebHON
wiockoctH E ¢ TpeyronsHukoM KLM (3-4).

Touka nepeceuenus npsmoit BC ¢ muaueit 3-4 M (M;, M,) sBisiercs uckomoii. 3 atan. CoeuHsst 0JHO-
UMeHHbIe ipoekiy Touek N 1 M, moyuuM npoeKuun JIMHUY TepeceucHus 1ByX miockocreit a (AABC) u 3
(AKLM). s OAHOTHI peleHust TpeOyeTCs ONpenesnTh BUAUMOCTD T€OMETPHUYECKHUX DJIEMEHTOB Ha IPO-
exiusax. Tak kak Touka B (By) BbIlIE OCTAIBHBIX —TO OHA SIBJSICTCSI BUIMMOI Ha TOPU3OHTAIIBHON TPOCKIIHH,
a, ClIe0BaTelIbHO, BepiinHa TpeyrojasbHuka ABC Oyaer BUIUMON U 3aKpOeT COOOM YaCTHYHO BEpIIMHY M
tpeyronbarka KLM. Tlinockocts Tpeyronbauka ABC ocTaeTcs BUAMMOM 0 JIMHUN B3aMMHOI'O ITEPECCUCHHS
13



NM. TTockonbky Touku B (B;) u M (M;) 6mke Bcex K HaOIIOIATENIO, TO HAa (PPOHTAIBHOM MPOSKIMU Bep-
sl B (B2) u M (M,) tpeyronsankos ABCu KLM 6yayt Buaumer qo auaurn NM ux B3aUMHOTO mepeceve-
HUS.

Tema 1.3. MHororpanHbie noBepxHoctH. Touka Ha moBepxHocTH. CeyeHHe MHOIOIPaHHHKA
IUIOCKOCTHI0. CedeHHe MHOTOTPAHHON NMOBEPXHOCTH HECKOJIBKHMH CeKyIIMMH ILTockocTsiMHu. Ceve-
HHMe KOMOMHMPOBAHHON MHOTOTPAHHOM IMOBEPXHOCTH CeKyllel MI0ocKocThI0. CeveHne oo purypst
ceKyIeil mI0ckocThI0. (24.) JleKuusi NPOBOAUTCH B BH/I€ NPe3eHTALIMM.

Mnoeozpannvie nogepxnocmu. MHOIOTpaHHUKOM HA3bIBAETCS TEJIO, OTPAHUUYEHHOE IUIOCKMMU MHOIO-
YroJbHUKaMU. DJIeMEHTaMd MHOTOTPaHHHKA SIBIISIOTCS BEPIUUHEI, péOpa, rpanu. Cpean OrpOMHOIO pa3Ho-
00pa3us BUAOB MHOTOTPAHHUKOB PACCMOTPUM IPU3MBbI U IUPaMUIbL. [lupamuoa —3T0 MHOTOTPaHHUK, O/IHA
rpaHb KOTOPOT'O IJIOCKUI MHOTOYTI'OJIbHUK, @ BCE OCTaJIbHbIE I'PaHU —TpeYTOJII:HPIKH c 061116171 BEPIIMHOM.

=
A as" Ry AL

Tupamuody Ha3BIBAIOT NPABUNILHOLL, €CITH OCHOBAHUEM SIBJISIETCS MPABUIBHBIN MHOTOYTOJIBHHK, & BBICO-
Ta mupamMu/el (MePICHINKYIISAP, MPOBEASHHBINA U3 BEPIIMHBI HA OCHOBAHUE) MPOXOAMUT Yepe3 ICHTP 3TOro
MHOTOyronbHUKa. [lupaMua Ha3bIBaeTCs yceuéHHOU, €CIU BEpIIMHA € OTCEKaeTCs IIOCKOCThIO, Tepece-
Karomiei Bce e€ pedpa, NCXOAAIINE U3 3TOM BEPIIUHEL. [Ipuszma — 3TO MHOTOTPAHHUK, TBE TPaHU KOTOPOTO
(ocHOBaHHMS MPU3MBI) €CTh PABHBIC MHOTOYTOJILHHKH C MOMAPHO Mapauie/ibHbIMUA CTOPOHAMH, a BCE IPyrHe
rpaHu — napaienorpaMmbl. Eciiu pedpa mpu3Mbl MepICHIUKYISPHBI ITIOCKOCTH OCHOBAaHHUS, TO TPU3MY Ha-
3BIBAIOT MPAMOU, N —NPABUIbHOLL, €CIIA B OCHOBAHHH JIKHUT MPABUIIbHBI MHOTOYTOJTbHHK.

Ilpusmamoud - MHOTOTPaHHUK, OTPaHHYEHHBIA BYMS MHOTOYTOJHHHKAMH, PAaCIOJOKEHHBIMU B TIa-
paIETBHBIX TUIOCKOCTSX (OHM SBJISIFOTCS €r0 OCHOBAaHHSMH); €ro OOKOBBIC TPAHHU TMPEACTABIAIOT COO0I Tpe-
YTOJIBHUKU U TPANEINH, BEPIIMHBI KOTOPHIX SBISIOTCS U BEPIIMHAMU MHOTOYTOJIBHUKOB OCHOBaHUH.

Tena Ilnamona. MHOTOTpaHHHK, BCE TPaHW KOTOPOTO IPEICTABIISIOT COOOW NMpaBUILHBIC W PaBHEIC
MHOTOYTOJIbHUKY, Ha3bIBAIOT MPAGUAbHbIMU. YTIBI MPU BEPIIMHAX TaKOTO MHOTOTPAHHHMKA PABHBI MEXIY
co00ii. CymiecTByeT NsTh TUIIOB MPABUIBHBIX MHOTOTPAHHUKOB.

g ‘@@ ®° ©®

OTH MHOTOTPaHHUKH U UX CBOWCTBA OBLIM OMHCAHBI 6onee z[ByX TBICSIY JIET Ha3aJ APEBHETPEUECKUM
¢unocopom ITnatonom. Kaxkgomy npaBuinbHOMY MHOTOTPaHHHKY COOTBETCTBYET JPYrol MPaBUIIbHBIA MHO-
TOrpaHHMK C YHUCJIOM IpaHel, paBHBIM YHMCILy BEpLIMH JAHHOIO MHOrorpaHHuka. Uucio pedep y o6oux MHO-
TOTPaHHUKOB OJWHAKOBO. 7empasdp - MpaBUIbHBIA YeThIpeXrpaHHUK. OH OrpaHuyueH YeTHIPbMs PaBHOCTO-
POHHHUMH TpPEYroJbHUKaMHU (3TO TpaBWIIbHAS TPEYTroNibHAs NUpamuna). [ excasop - TPaBUIIBHBIN LIECTH-
IpaHHUK. DTO KyO, COCTOSIIUN U3 IIECTH PaBHBIX KBAaJPATOB.

OxmasOp - NpaBUIbHBIA BOCBMUIPaHHUK. OH COCTOUT U3 BOCBMHU PaBHOCTOPOHHUX M PABHBIX MEXIY
c00OH TPEyroNbHUKOB, COSMHEHHBIX 0 YEThIPE Y KaXI0i BEPLIHHEL. [J0dexasdp - MpaBUIIbHBINA ABCHAIA-
TUTPAHHUK, COCTOUT W3 JIBEHAJATU NPABUJIbHBIX U PaBHBIX IIATUYTOJIBHUKOB, COSAUHEHHBIX 10 TPU OKOJIO
Ka)XI0H BepnHbI. MKxoca’dp - coctout u3 20 paBHOCTOPOHHHX U PaBHBIX TPEYTOJIEHUKOB, COSANHEHHBIX T10
ISITh OKOJIO KaKJOH BEPILUHEI.

Touxa na nosepxnocmu mHnozocpannuka. 110CKONbKY Kakaas rpaHb MHOTOTpaHHMKA SIBISIETCA IIJIOC-
KOCTBIO, TO ISl ONIPENEJICHUS HEAOCTAIONINX IIPOEKLUI ToUeK, IPUHAUIEKALIUX €ro IOBEPXHOCTH, HE00XO0-
JUMO TI0JIb30BATHCS MPU3HAKOM MPUHAAJIEKHOCTH TOUKH TIOCKOCTHU. TOUKA MPUHAJIEKUT TUIOCKOCTH, €CIIU
OHa TIPUHAJICKUT KaKOW-TMOO0 MPSIMOii, PacHoI0KEeHHOH B 3TOH MIIOCKOCTH.
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Jns onpeneneHusi HeIOCTaOIEH MPOEKIIMU TOYKH, PACIIOJIOKEHHOW B OJTHOW U3 rpaHel MOBEPXHOCTH
MHOTOTPaHHUKA, HEOOXOIUMO ITPOBECTH Yepe3 H3BECTHYIO MPOEKITUIO TOYKH BCIIOMOTATENFHYIO MPSMYIO.

1) Ha moBepXHOCTH HAKJIOHHOW MPU3MBI TOUKa A MpUHAISKHT Tparu |-l 1 HekoTOpO# mpsiMOit, mpu-
HaJJIeKameil 3Toil rpaHu, KoTopasi MPOXOANT MapajuIeTbHO HaIlpaBieHUIo pedep u uepe3 TouKy 1 Ha cTtopo-
He |-l ocHOBanmu. dpoHTaNBbHASA MPOEKIHS BCIIOMOTATEIHHON MPSIMOI MPOXOIUT Yepe3 MPOEKITUI0 TOYKU
1,, a ropu3OHTaNbHAS — Yepe3 MPOSKIHI0 Touku 1;. ['opu3oHTanbHASI TPOCKIUS TOYKU A1 IPUHAICKHAT JTU-
HUH, TPOXOJAIICH Yepe3 TouKy 1 mapanieabHO HampaBieHUIO TOPH3OHTATBHBIX MPoeKIuid pebdep, 2) Touka
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A npUHAINISKUT mpoenupyromieii rpanu |-l moBepXHOCTH TOPU30HTAIBLHO MPOCIHpPYOIeHd npu3Mbl. ['opu-
30HTAJIbHASL MPOCKIINSA TOYKH A; IPHUHAICKHUT cieay-nipoekin |-l miockoctu rpanu. 3) Ha moBepxHOCTH
HAKJIOHHOM MUpaMUIbI TOUKA A JISKHUT Ha IPSIMOH, mpuHamiekaiieh rpanu I-11- S, mpoxomsiiei yepe3 HeKo-
TOPYIO TOYKY Ha OCHOBAHWHU W BEPIIMHY MUpaMuisl S OpoHTaIbHAS MPOSKIUS BCIIOMOTATEIBHON MPSMOM
MPOXOJUT Yepe3 GPOHTATBHYIO MPOSKIMIO BEPIIUHBI S, a TOPH3OHTANBHAS — Yepe3 TOPU30HTAIBEHYO TPO-

EKIIIO BEPILUHBI .
S S

L

T'opuzoHTanbHast TPOEKIUS TOUYKU A; JEKUT HAa TOPU3OHTAIIBHOM MPOEKLMKU MOCTPOSHHOW BCIIOMOTa-
TeNbHOM npsiMoid. 4) Ha moBepXHOCTH NPSAMOi MUpaMUIBI TOUKA A TPHHAIICKHUT HEKOTOPOU MPSMOH, MpH-
Hajaexamei rpanu |-11-S, mpoxonsmeil yepe3 HEKOTOPYIO TOUKY HA OCHOBAaHMM M BEPILIMHY NMHUPaMUABI S
®poHTanbHas NPOEKIHS BCIIOMOTaTeIbHON MPSIMON MPOXOIHUT Yepe3 PPOHTATBHYIO MPOSKIMIO BEPIIUHEI S,
a TOPU3OHTAIbHAS — Yepe3 TOPH30HTANBHYIO MIPOSKINIO BepIIUHbI ;. ['opH30HTaNbHAS MPOSKINS TOUKH A
JIEKUT Ha TOPU30HTAIBHOMN MPOEKIIH BCIIOMOTaTeIbHOM MPSMOM.

Henocraromue mpoekiuu TOYEK Ha IMOBEPXHOCTSX MPEICTABICHHBIX HM)KE MHOTOTPAHHHUKOB OIpeje-
JIeHbl aHAJIOTHYHBIM 00pa3oM. HensBecTHbIE IPOEKLIUU TOUYEK, PACIIONOKEHHBIX Ha TOBEPXHOCTAX HAKJIOH-
HBIX IPU3M U IUPaMUJ ONPEAEIISAIOT, HCXO0/Is U3 YCIOBHS MPHHAUIEAKHOCTH TOYKH COOTBETCTBYIOLIEH IpaHH,
SIBJIAIOIIEHCS] OTCEKOM IIIOCKOCTH.

o
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Ceuenue MHO20ZpAHHUKA NIOCKOCMbIO. B ceUeHNN MHOTOTpaHHUKA IIOCKOCTBIO 00pa3yeTcs IIOCKUMA
MHOTOYT'OJIbHUK, BEPIIMHAMH KOTOPOTO SIBISIFOTCS TOYKU TepecedeHus] pedep MHOTOrpaHHUKA C CeKyluei
TUTOCKOCTBIO. JTH TOUYKH OMPECISIOTCS KaK e, KaKk U MPH PEIICHUH 33aJ]aud Ha MepeceveHre npsMon Jin-
HUH W TUIOCKOCTH. DTO 33/Ia4a pacCMOTpeHa B TeMe «B3anMHOE MOI0KEHHUE PSIMOW U TUIOCKOCTH M pellla-
eTcs B TpHU dTamna. Tak, MpH nepeceueHr NHpaMHIbI C ceKyllel ppOoHTAIBHO MPOESHUPYIONIEH MIOCKOCTHIO,
OOoKOBBIC pedpa mepecekaroTcs ¢ Hell B CIeAYIOMMX TouKax: peopo | mepecekaercs B Touke 1; pebpo Il — B
touke 2; pedpo Il - B Touke 3; pedbpo IV — B Touke 4. ickomoe cedeHHe MoJIyunuM, COeauHss Touku 1, 2, 3,
4.

VY npusmst pédpa |, 11, 1Il, IV, V u VI nepecekatorcs ¢ GpoHTaIbHO NPOSLUPYIOLIEH CeKyILel MI0CKo-
CTBIO COOTBETCTBEHHO B Toukax: 1, 2, 3, 4, % 6. MckoMoe ceueHue moayyuM, coenuuss Touku 1, 2, 3, 4, .
6. Eciin cexymasi INIOCKOCTD SIBIISIETCA TIOCKOCTBIO OOIIETO TOJNOKEHHSI, TO, TAKKE ONMPEACIISIOT TOUKH Tie-
peceuenust pebep MHOTOrpaHHHKA U CEKYyIIeH mockocTu. [IepBbiM 3TanoM pemeHus nofo0HON 3a1auu siB-
JSIeTCsl 3aKITIOUCHHE KaXJOoro pedpa, Kak MpsMOi, BO BCIIOMOTATENbHYIO, MPOCHUPYIONYI0 TUIOCKOCTh-
nocpeqHuK. CIeqylonM dTaroM OIpeNelNseTcs JIMHHUS TepeceueHus 3aJaHHOW CEeKyIleld TUIOCKOCTH |
TUIOCKOCTH-TIOCPEAHNKA. 3aKITIOUUTENbHBIN 3Tall — ONpeAeTICHUEe TOUKU IepecedeHus peOpa MHOTOTpaHHHUKa,
KOTOpOE 3aKJII0Yajll BO BCIOMOTATENbHYIO IJIOCKOCTH-IIOCPEIHHK, C MOCTPOCHHOW JHMHHUEH MepecedeHus
TUTOCKOCTH-TIOCPEIHUKA U ceKylel miockocTd. [1o00HBIM 00pa3oM OIpeseNstoTcs TOYKU IepeceveHust
BceX pedep MHOTOrpaHHUKA. 3aTeM BCe MOJIYUYEeHHBIE TOUKH IepecedeHus pedep MHOTOrpaHHHUKa C CeKyIlei
TUIOCKOCTBIO COETUHSAIOTCS] MEXKILy COO0H, 00pasys cedeHue.

PaccmoTpuMm mpuMep omnpeneneHus] CeUeHHs TOPU30HTAILHO TPOCIUPYIOMEH MPU3MBI IIOCKOCTHIO
00111ero NoJ0KeHus. Y BEPTUKAILHOW MPU3MBI Bce pedpa SBISIOTCS TOPU30HTAIBLHO MPOCIUPYIONIMMU TIps-
MBIMH, [TOTOMY Ka)JI0€ W3 HHX 3aKJII0YaeM BO BCIIOMOTAaTENbHYI0 TOPH30HTAJIBHO MPOCIHUPYIOMIYIO IJI0C-
KOCTB-TIOCPEIHUK. B naHHOM 3aja4e 3TH TUIOCKOCTH elle W MapauiesibHbl (POHTAILHON TIOCKOCTH MPOEK-
it I1,. Pebpo | 3akarogaeM BO BCIIOMOTATENBHYIO TOPHU30HTATBHO-TIPOCITUPYIONIYIO TUIOCKOCTh A. Crien-
NPOEKIHA A; MPOXOAUT Yepe3 rOPU30HTAIBHYIO poekuuio pedpa |. [lnockocTs A mepecekaeTcs ¢ 3a1aHHOM
CEeKyIIeH IIOCKOCTBIO OOILIEro MOJOXKEHUs IO (PPOHTATBFHON MPsIMO, KOTopasi mepecekaeTcs ¢ pedpom | B
touke A (A; A>). AHAIIOTHYHO OIPENEIIAEM TOUKH TIEPECEUEHHUST OCTAIBHBIX pedep ¢ CEeKyIIei MIOCKOCTHIO
obmero nonoxenus. [lomydennsie Touku (4,8,C) coenunseM Mexay coboi. Kaxmgoe pedpo mocnemnoa-
TEJIGHO 3aKJII0YaeM BO BCIIOMOTATEIbHYIO TOPH30HTAIBHYIO IJIOCKOCTh-IIOCpenHUK. Pebpo | 3akmodaem BoO
BCIIOMOTATEIHLHYIO TUIOCKOCTh A. Cren-mpoekmus A, IPOXOIUT depe3 (pOHTAIBHYIO MPOCKInto pedpa .
ITImockocTh A TiepecekaeTcs ¢ 3aJaHHOW CEKYIIECH TIOCKOCTHIO OOIIETO MOJIOKESHHS TT0 HOBOW TOPHU30HTAIIb-
HOU MPSIMOM, MapaieabHON ee HyJeBOH TOpU30HTANN (BCE TOPH3OHTAIH OJHOW MIOCKOCTH MapalieibHbI
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MEXIy co0oit). OmpesensieM UCKOMYIO TOYKY TepecedeHust pedpa | u HOBOM FOpH30HTAIM 3aJaHHOU CEKy-
IIeH TUIOCKOCTH. AHAJIOTHYHO OMpeesisieM TOYKH MepPecedeHns C CeKYIIeH IUIOCKOCThI0 OCTAJIbHBIX pedep.
IToy4yeHHBIE TOYKH COCTUHSIEM MEXKITy COOOM.

Ceuenue MHO202pAHHOU NOBEPXHOCHU HECKOILKUMU CEKYWUMU NAoCKocmamu. J1as onpeaeneHus ce-
YEHUSI MHOTOIPAHHON MOBEPXHOCTH HECKOJBKUMHU CEKYUIUMU IUIOCKOCTAMHM 3aJauy CIEIyeT pa3leiuTh Ha
MOJ133/1a4M, KOTOPBIX OyIeT CTOIBKO, CKOJIBKO CEKYIIHMX IUTOoCKOocTed. Tak, B HamieMm ciydae ¢ MUpaMuion
MEPECEKAIOTCSI TPU CEKYIUX IUIOCKOCTHU: BEpTHKAllbHAs, TOPU3OHTaJbHAs W HakioHHas. ClieoBaTENbHO,
MOJIy4aeM TPHU IPOCTEHIIINE 3aa4d Ha IEPECeUCHUE MHOTOTPAaHHUKA C TPOCLUPYIOIIEH IITOCKOCThIO.

/ e s 1t
8 I]

ﬁ:L/.’\_f\ f&%;
[E

CrpouM ceuyeHHe B KaXKIOW CEKyINEH IIOCKOCTH, OTMeuast obmpe (rpaHHYHbIE) ydacTKH. 3amada 1.
BeprukaibHas II0CKOCTh MepeceKacTes ¢ mpu3Moi mo ¢urype 1-2-3, touku 1 U 2 mpuHauIekaT OCHOBa-
HUI0, Touka 3 — peopy |. 3amaua 2. opusoHTanbHAS MI0CKOCThH A Iepecekaercs ¢ MupaMuIoi mo purype 3-
4-5, B KOTOPOH TOUKH 5 U 4 nexkaT Ha OOKOBBIX TPAHSX MUPAMUIBI U ONPEACIISAIOTCS P MOMOIIH MPSIMBIX 3-
4 n 3-5, napauieNnbHBIX CTOpOHaM ocHoBaHus. Touka 3 sBisieTcs o0med (rpaHUYHOMN) JUIS TIEPBOTO U BTOPO-
ro ceueHuit. 3agaya 3. HakiioHHAs TIIOCKOCTH MepecekaeTcs ¢ mupaMunoi mo urype 4-5-6-7-8.Touku 5 u
4 aBJISIIOTCS OOIIMMHM AJISl BTOPOTO M TpeThero ceueHuid. Touku 6 u 7 mpuHaanexaT 00KoBbIM pedpam |l u
IV. Touka 8 mpunamexut pedpy lll. CoenunuB yka3aHHBIE TOYKH, TOTYYHUM IMIOJHOE CEYCHHUE MHOTOTPaH-
HHKA.

Ceuenue KOMOUHUPOBAHHOU MHO202PAHHOU NOBEPXHOCMU CeKywjeli NI0CKOCmbio. JIs onpeneneHus
ceueHHss KOMOMHUPOBAHHON MOBEPXHOCTU CEKYIIEH IUIOCKOCTBIO CIEAyeT CIOKHYIO COCTaBHYIO MOBEpX-
HOCTbH pa3JeNUTh Ha MPOCThIE MHOTOTPAHHBIE TeOMeTpuYecKre (Gurypsl: mpu3msl, mupamuas u T.01. Cre-
JYIOIIUM IIaroM SIBJISICTCS ONpeeNIeHne CeUeHUs KaxIol (GUrypsl ceKymiel IIocKocThio. B Hamem mpu-
Mepe KOMOMHUpPOBaHHAS (UIypa COCTOMT W3 NMPaBUIBHOH BEPTHKAJILHOHN LIECTUTPAaHHOW NMPHU3MBI M Mpa-
BUWJIBHOM 4YeThIpeXrpaHHoi nupamuabl. 3agada 1. [Tnockocts A nmepecekaercs ¢ mpu3Moi mo ¢urype 1-2-3-
3-2-1, Touku 1 u 2 nexxat Ha péOpax MPU3MBI, TOUKA 3 MPUHAJISKUT €€ BEPXHEMY OCHOBaHHIO. 3ajaya 2.
[Tnockocts 4 nepecekaercst ¢ nupamMuaon no gurype 4-5-6-5-4,y kotopoii Touku 5 u 6 gexat Ha ee péopax,
a Touku 4 —Ha ocHoBaHWM. COeIMHNB YKa3aHHbBIE TOUKH, MOJyYUM MIOJTHOE CeYeHNE KOMOMHUPOBAaHHOH (u-
TYpBI.

Ceuenue nonoii eceomempuieckou gueypvl cekyweti niockocmoio. ECin BHYyTpH Te€OMETpHUYECKOH (Hu-
TYpBl UMEETCsl OTBEPCTHE B BHJIE APYTOl T€OMETPHUYECKON GUTypBl — TAKOH 00BEKT HA3bIBAETCS TOJIOH reo-
MeTpuaeckor gurypoit. Ilpu mepecedyeHNN TOIOW TEOMETPUUIECKON (DUTYPHI ¢ CEKYIeH TIOCKOCTRIO Clle-
yeT 3a1ady pemarh IBaxanl. 3amada 1. [locTponuTh cedeHue BHENIHEH T€OMETPHIECKOW (GUTYpHI CeKyIei
wiockocThio. 3agada 2. [locTpouth ceueHne reomerpuueckoil Gurypel orBepctusi. B Hamem mpumepe
BHEILHSS TeoMeTpruieckas (purypa sBIsIeTCs] yCceueHHOH NpaBUIIHON YEeThIPEXTPAHHON MUPAMHUION, a BHYT-
peHHsisl reoMeTpryeckas Gpurypa (OTBepCTHe) SBISCTCS NPABHIBHON YEThIPEXIPAHHOM FOPU30HTAIBHO MPO-
enupytouieid npuzMoi. CeueHne yceueHHOH NMPaBHIBHOM YETHIPEXTPAHHOW MUpaMHIBI C CeKyled (poH-
TaJIbHO MPOCLHPYIOIIEH MIOCKOCThIO MPOXOAUT uepe3 Touku 1-2-3-4. OtBepctre (4eThIpEXTpaHHasi MPO-
enupyIoIas Mpu3Ma), IepeceKkaeTcsi ¢ IIOCKOCThIO 1Mo ueThipéxyronsHuky ABCD. IlonHoe ceyeHue mpej-
CTaBIIET COOOM IIIOCKYI0 (GUTYpPY, 3aKITIOYCHHYIO MEKAY yKa3aHHBIMU BHEITHUM U BHYTPEHHHUM CCUCHHS-
MH.

&
=

Tema 1.4.TlepeceyeHue moBepxuocTei. (3u.)

Bzaumnoe nepeceuenue nosepxnocmeti. J|Be MOBEPXHOCTH MEPECEKAIOTCS 11O MPOCTPAHCTBEHHOMN KpH-
BOM JINHUU, KOTOPYIO MOKHO OIMpPEACIUTh MO TOUYKAM MEPECCUCHUS TUHUN KaxIOW U3 MOBEPXHOCTEH — Ju-
HUM TIEPBOM MOBEPXHOCTH CO BTOPOM M JIMHUUA BTOPOU MOBEPXHOCTH C MEPBOU. [l MOCTpOEHHUS JIMHUY Tie-
peceveHnss OBEPXHOCTEH HEOOXOAMMO HAWTH P TOYEK, OOIMUX JUIS 33aJaHHBIX MOBEpXHOCTEH. JInHuei
TIEPECCUCHUS IBYX KPUBBIX MOBEPXHOCTEH BTOPOTO MOPSIKA B OOIIEM CITydae SIBJISICTCS MPOCTPAHCTBEHHAS
KpHUBasi 9eTBEPTOTO MOPSIIKA

Hawnbomnee oOmmM METOIOM HAXOXKICHUS JIMHHUH MEPECEUCHUS TBYX MOBEPXHOCTEH SBIIICTCS METO.
MOCPETHUKOB, TIPH KOTOPOM HCXOJHBIE MTOBEPXHOCTH IEPECEKAIOTCS TPeTheil (BCITOMOraTeIbHO#) MmoBepX-
HOCTBIO WJIM IIOCKOCTBIO — MOCPEAHUKOM. PaccMOTpuM Tpu ciydyas B3aUMHOTO NEPECEUEHUS MCXOTHBIX
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MOBEPXHOCTEH: 00€ MOBEPXHOCTH SIBIISIIOTCS MIOBEPXHOCTSAMH BPALICHUS, OJJHA M3 MOBEPXHOCTEH SIBIAETCS
MOBEPXHOCTBIO BPAIICHHUSI, a Ipyras — MHOTOIPaHHON MOBEPXHOCTHIO; 00€ MOBEPXHOCTH SIBIAIOTCS MHOTO-
rpaHHUKaMu. [[Jst HaXOXKJIeH!Us TMHUH TIePEeCevYeHUs BBIOJHAIOT ClIeAyronue onepanun: Vcxoas u3 moio-
JKEHHMS 3aJJaHHBIX MOBepXHOCTEH | 1 || OTHOCHTENBHO MIIOCKOCTEH MPOSKIMHA U APYT ApYyra, BEIOUpAeTCs BUL
nocpenuuKa (IIOCKOCTH MM moBepXHocTH). Onpenenstorcs muuuu nepeceuenns K' u K? mocpennuka c
noBepxHocTsimu | 1 || cooTBercTBeHHO. B pesyinbrare mepeceuenust munii K* u K? onpenensrorest Touku 1
U 2, IpUHAAJICKAIUe JTHHUH MepecedeHust. st mocTpoeHusl Ipyrux TOYEK JHHUM MEPeceueHHs alrOPUTM
MOBTOPSIFOT HECKOIBKO pa3. [loydeHHBbIE TOUKHM JIMHUU NEPECEUYEHUs MOCIEA0BATENbHO COSTUHSIIOT TIaB-
HOM JIMHUEN Ha KaX 0 U3 MIIOCKOCTEN MPOESKITHH.

Bzaumnoe nepeceuenue kpugvix nosepxnocmeti. Memoo cexywiux niockocmeti

[Ipu mepecevyeHnn AByX KPUBBIX MOBEPXHOCTEH IIOCKOCTH-TIOCPEIHUK CIIEAYET BHIOUPATH TaK, YTOOBI
OHa Tiepecekarna UCXOAHbIe ToBepxHOCTH | 1 Il mo mpocTedmmM 171l BRIYepUIUBaHUS TUHUSAM. TIPSIMBIM HITH
OKPYXHOCTSIM. TIpoeKIius JMHUU nepeceucHus mopepxHocTei | u || Ha GpoHTaIBHON MIIOCKOCTH MPOEKIUI
HaXOJUTCA B 30HE HATOXEHUs UX (POHTAIBHBIX npoekuui I, u 1l,.

[Ipoekuus nUHUA MepeceyeHrs] Ha TOPU30HTANBHOM INIOCKOCTH MPOEKINI HaXOANUTCS B 30HE HaJIOXKE-
HUS UX TOPU3OHTAIBHBIX TpoekIwii |1 u 111, OKpy>KHOCTH OCHOBaHHI 000X KOHYCOB PacIOjararoTcs B To-
PU30HTAIBHOM TIOCKOCTH MPOeKImit I7;, u nepecekaroTcs B cuMmmeTpudnbix Toukax N (Ni, Np), koTopsie B
JAHHOM CJIy4ae SIBJISIFOTCS CaMbIMH HW)KHUMH TOYKaMH JINHUM TiepecedeHust. O01as miockocTh CUMMETPUN
E nepecekaer 06a KOHyca 10 TpeyrojbHUKaM ((pOHTATIbHBIC OYEPKH KaXI0ro KoHyca). [ToimyueHHbIe ceue-
HHSI, TTEPECEKAACh OIPEAEIAIOT CaMyI0 BEPXHIOIO TOUKY ITHHUK miepeceuenust M (M, M>). Pag nmpomexyrod-
HBIX TOYEK OIpPENEISIEM C MOMOIIBIO MPOU3BOIBHO PACTIONOKEHHBIX 110 BBICOTE B MIPOMEXKYTKE MEXKAY TOU-
kamu N 1 M ropu3oHTAIBHBIX MIOCKOCTEN ypoBHst A u A . [lnockocTs A mepecekaeT 00a KOHyca Mo OK-
PYXKHOCTSIM, KOTOPBIE, B CBOIO OYepe/Ib, IEPECceKasiCh, OMPEAEIAIOT TOPHIOHTAIBHBIE POESKIIMA CUMMETPHY-
HBIX TOYEK JIMHUU TepecedeHus: 1. OpoHTanbHbIe TPOCKIMU NapHBIX ToueK 1 onpenemnsroTcs mo JUHUU CBS-
31 Ha ypOBHE (PPOHTANBHON MPOEKINH IJIOCKOCTH — IIOCPEAHUKA Ay.

AHAJIOTUYHO OTPE/ICNSIOTCS CUMMETPUYHBIC TOUYKH JIMHUK TiepeceueHus 2. OpoHTaIbHBIC MPOSKINH
MapHBIX TOYEK 2 ONPEAEISIFOTCS 10 JIMHUY CBSI3U Ha YpOBHE (DPOHTAIBHOM MPOEKIIUH TUIOCKOCTH — ITOCPE/T-
HUKAa A 5. 3aTeM TOYKH COCIUMHSIOTCS [UIABHOW KPHMBOM JIMHUEH Ha KaXIOW M3 IUIOCKOCTEH mpoekumii. Ha
TOPU30HTAIHHON MIOCKOCTH MPOEKIINHA BCE TOUKH JIMHUU NIEPECEUCHUS SIBIISIOTCS BUIUMBIMH, CIIEIOBATEIb-
HO, JINHUS TIepeceUeHns Takke OyAeT BuAnMOM. IIpy mocTpoeHny TMHUY TIEpeceveHuns] IIOBEPXHOCTEH MO/I-
JekaT 00s3aTeIbHOMY OTIPE/ICICHUIO TaK Ha3bIBAEMBIC XapaKmepHvle UIH OnOpHble TOUKU JIMHUN Tepece-
YEeHHUS. TOUKH Ha OYEPKOBBIX 00Pa3yIOIINX MOBEPXHOCTEH; KpaiHss IeBasi M KpalHsAs MpaBasi TOYKH KPHUBOH,;
camasi BBICOKasl M camasi HIDKHSAS TOYKH KpHBOW W T.I. PaccMoTpum mpuMmep, B KOTOPOM OJIHA U3 Iepece-
KaIOIIMXCsI TIOBEPXHOCTEH sIBJIsIeTCsl mpoeuupytomeil. TpeOyeTcs: onpenennTs IUHUIO TiepecedeHus: ppoH-
TaJIBHO MPOCUUPYIOIIETO MPSIMOTO KPYrOBOTO LIMJIMHAPA W MOJOBUHBI cepbl. Tak Kak onHa U3 MOBEPXHO-
CTe SBIISIETCS MPOCIMPYIOIIEH, TO Ha OJTHOM M3 MPOEKIMM JTMHUS TIEPEeCeUEHUs BBIPOXKIACTCS B JIMHUIO OC-
HOBaHMS MPOCIUPYIOIICH OBEPXHOCTH. B JaHHOM ciydae Ha ()POHTAIBHOM MJIOCKOCTH MPOSKIUH OKPYIK-
HOCTh OCHOBaHUS LWJIMHIPA COBNAAACT C (PPOHTANBHON MPOEKIHEN IMHUM TepecedeHus. g onpeaenenus
TOPU3OHTAJBHBIX TOYEK JIMHWH TEPECEUeHUs] BHIOMpaeM B KadeCTBE IJIOCKOCTEH-TIOCPEIHWKOB TOPHU30H-
TaJbHBIE TJIOCKOCTH YpOBHs. Takue MIOCKOCTH-TIOCPEIHHUKH MEPECceKaroT MPSIMON KPYTOBOW HWJIMHAD IO
00pa3yromumM, a HOBEPXHOCTh Moirychepsl — o oKpykHOCTAM. Ilepecekascy Mexxay coOoi TUHUU THX Ce-
YEeHUH, ONPEIesIOT TOYKH JIMHIH B3aMMHOTO IepPEecedeHus] 3aJaHHbIX oBepxHocTel. [locTpoeHHbIe TOUKH
coeuHsAeM TUIaBHOM uHUeH. [IoCKOIbKY TOUKHM MOl TOPU3OHTAIHHBIM OUEPKOM LMJIMH/PA SIBIAIOTCS HEBH-
JUMBIMH, TO W JIUHHS TEPeceveHUs] Ha TOPU3OHTAIHHON TPOCKIIMU O] MAPHBIMU TOYKAMH 3 CTAHOBUTCS
HEBUINMOM.

Memoo konyenmpuueckux cgep-nocpednuxos. [IpuMeHeHNEe TTOBEPXHOCTH cephbl B KAUECTBE MOCPEI-
HUKa OCHOBAHO Ha CIICIYIOIIEM IOJIOKCHUU. €CITH IICHTP cephbl PACIONIOKEH Ha OCU KakoW-THOOo MmoBepx-
HOCTHU BpallleHUs, TO JMHHEH MX B3aUMHOIO MEPECEUYEeHUs ABISAETCS OKPY)KHOCTb. B aTOM cimyuyae ofgHa u3
MHOTOYHCIICHHBIX Oceil cepbl COBMANAET C OChIO TIOBEPXHOCTU BpalICHUs (TaKHe MOBEPXHOCTH HA3bIBAIOT
coocHbIMH). JIMHUS miepecedeHusi (OKPY)KHOCTD) PACIOIaracTcsi B IUIOCKOCTH, TEPICHIUKYIIIPHON OO0IIeH
ocH. [Ipoeknyst OKpy>KHOCTH BBIPOKIAETCS B OTPE30K, KOTOPBIN MPOXOJUT YEpe3 TOUKU NEPECEUEHUS] OUep-
KOB cpepbl ¥ MOBEPXHOCTH BpallleHHUs NEPIeHANKYIISIPHO K 00IIei ocu BpameHus. [t mpuMeHeHus: Mmetoaa
chepruecKruX MOCPETHUKOB HEOOXOJUMO YTOOBI BBIMTOHSIINCH CIIEAYIONINE YCIOBHS: UCXOMHBIE TIOBEPXHO-
CTH SIBJIAIOTCS TTOBEPXHOCTSIMH BPAIICHHUS; OCH IMOBEPXHOCTEH MEPEeCceKaloTCsl U PACIOI0KEHBI B TUIOCKOCTH,
napauIeIbHON OJHON M3 INTOCKOCTEN MPOEKIIUH.
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Lentp BcmomMorarenbHBIX cep-MoCPeTHUKOB BHIOMpAETCS B TOUYKE MEPECceUeHHs Ocel IepeceKaro-
mmxcst moBepxHocted. Ilpumep 1. Onpenenuts TUHHUIO TEpEcedeHUs] TTOBEPXHOCTEH MPAMOTO KPYTOBOTO
KOHyca M cepbl. 3a1ady MOXKHO pelliaTh U Ha OJHOM U3 IJIOCKOCTEH MPOEKIUH, B TaHHOM cliydae — (DpOH-
TanbHOM. Touka mepecedeHus 0CH BpalleHUs | KOHyca M OCH BPaLICHUs | chephl SBISETCS IIEHTPOM BCIIOMO-
raTeibHbIX chep-oCPETHUKOB.

Cdepa-iocpeannk 1 mponsBomsHOTro paauyca (cepsl H300paXkKeHbl He TOIHOCTEIO) IIEPECEKAET KOHYC
10 OKPY)KHOCTH, PACIIOJIOKEHHOH B IUIOCKOCTH, MEPICHANKYIISPHOI OCH | U UCXOIHYIO Chepy MO OKPYKHO-
CTH, PacIoNIOKEHHOH B IJIOCKOCTH, TIEPICHINKYISIPHON ocH |. [lepeceyenne 3THX OKpyKHOCTEH (Ha TpoeK-
IUSX — IBYX OTPE3KOB) OMpPECIIseT MEePBYIO MapHYI0 TOUKY 1, MpHUHAIeKAIIYI0 HCKOMO# IMHUH Iiepeceye-
HUS 331aHHBIX TTOBEpXHOCTEH. JIJIs ompeieieHusi OCTAbHBIX TOUCK MPOIECC TOBTOPSIOT (CTPOST BCIIOMOTa-
TenbHbIe chepbl-mocpeanuku 2, 3u T.1.). Camas Beicokas Touka M (M) u camas Hmwkass Touka N (Ny) om-
peleneHsl B pe3ynbTaTe mepecedeHus: PpOHTAIHHBIX OUYEPKOB KaK CEUeHUI MCXOIHBIX IMOBEPXHOCTEH, pac-
MOJIOXKCHHBIX B O0IIEH TIIOCKOCTH cuMMeTpuu. [lpumep 2. OnpeienuTh THHAIO MEPECEUEHUS IBYX MPSIMBIX
KPYT'OBBIX KOHYCOB, OCH BpallleHHsI KOTOPBIX IEPIEHANKYIISIPHBI MEXIy COOOH.

Jliis BRIABIICHMS caMoii TiTyOoKo# Touky auHNN Tepecedenus (1) tpedyercs moadop BCoMoraTeIbHOM
chephI-ocpeIHIKa MUHIMaIBbHOTO paguyca. Cephl-mocpeTHUKH, UMEIOIINEe MEHBIIINH, 4eM Yy Heé pasuyc,
He OyIyT UMETh OOIIKX TOYEK C OJHOM M3 MOBEPXHOCTEH, 8 3HAYHT U HE MO3BOJISAT ONPEACIUTh TOUYKH JTHHUN
nepeceuenns. Chepa-mocpeTHUK, ONpeeNsIonias caMmyro TIyOOKYI0 TOUKY JIMHUH TePECceUCHHUs, KacaeTcs
caMoO¥ IMUPOKOM TTOBEPXHOCTH B JaHHOM MecTe. OHAa IMeeT MUHUMAJIBLHBIN panyc, KOTOPBIH paBeH 10 Be-
JUYUHE TEePIECHIUKYISIPY, NIPOBEACHHOMY M3 TOUKH MEPECCUCHUSI OCEH UCXOAHBIX MOBEPXHOCTEH K OUEpKY
caMoil IIMPOKOI MOBEPXHOCTH (HA YEPTEKE — ITO OTPE30K, MPOBEACHHBIN U3 TOUKU MEPECEUCHUs Ocel KO-
HYCOB K (DPOHTAILHOMY OYEPKY BEpTHKaIbHOIO KoHyca). Chepa-mocpeIHIK MUHIMAIBHOTO pajnyca JHUIIb
KacaeTcsl MOBEPXHOCTU BEPTUKAIBLHOTO KOHYca. JIMHUS KacaHUsl TakXKe SIBISICTCS OKPYXHOCTBIO U JICKUT B
TUTOCKOCTH, TMEPICHANKYIAPHON K OCH BEPTHKANBHOTO KOHYyca (YacTHBIN ciyuail muHuu nepeceuenus). Ca-
MYIO0 BEPXHIOIO M CaMyI0 HIDKHIOIO TOUKH JIMHUHU MIEpPEeceUeHHsl onpeneisieM Kak B IpeasiayeM cirydae. Ha
TOPU30HTAIBHYIO TIOCKOCTh NMPOEKIMKA TOYKW JIMHUW TIEPEeCcedeHus] POEIUPYIOTCA Ha TPAeKTOPUH, IO KO-
TOPBIM OHH BPAINAIOTCS BOKPYT OCH BEPTUKAIBHOTO KOHYca (COOTBETCTBYIOIIME OKpYKHOCTH). Ha ¢poH-
TaJbHOM MPOEKIUHU JIMHUU NIEPECEUCHUs] BBIACISAEM TOUKY, PACIONIOKEHHYIO Ha OYEpPKE TOPU30HTAIBHOTO
konyca — O2. O1 onpenensercs IO TMHAU MPOCKIIMOHHON C BSI3U. B3aumuoe nepeceuenue MHO20SPAHHOU U
Kpueou nogepxnocmeii. B pesynprarte nepecedeHns rpaHHON MOBEPXHOCTH C KPUBOW MOBEPXHOCTHIO BTOPO-
ro Mopsiika o0pa3yeTcs MPOCTPAHCTBEHHAS JIMHHS, COCTABJICHHAS M3 KYCKOB KPHUBBIX BTOPOTO TIOPSIIIKA.
TodKM CTBIKA dTUX KPUBBIX JTUHUH SBIIAIOTCS TOUKAMH TIepecedeHus péOep TpaHHOM TOBEPXHOCTH C KPUBOM
MOBEPXHOCTHIO. Takue 3a7jauu He0OX0AUMO PEIIaTh C MOMOIIBIO TNTIOCKOCTEH-TTOCPETHUKOB.

PaccmoTpum mpumep Ha ompeneiaeHue JIMHUU MEePeceueHUs TPEXTPAaHHON MUpaMUIbl U TOPU30HTATIb-
HOoro mwimHApa. KaxkIyro rpaHb mUpaMUABl pacCMaTpUBaeM KaK CEKYIIYIO IUIOCKOCTb. JIJisi HaxOoXIeHus
JUHUM TIEPECEUeHHs], pacCMaTPUBAaEeM IEpeceUeHNe IMINHAPA KKAOH  CEKYIIeH MIOCKOCTBIO TPWIKIBI.
[Tnockue KpUBBIE CTHIKYIOTCS JIPYT C IPYIOM B TOYKaX, B KOTOPBIX p&Opa MUPaMHUIBI MMPOCEKAIOT MOBEPX-
HOCTh IWIMHJPA. [10CKONBKY MWIHHAD SBISCTCS MPOCHUPYIONICH MOBEPXHOCTHIO MO OTHOIICHUIO K (PPOH-
TaJIbHOM TJIOCKOCTH MPOEKIMH, TO Ha 3TOW IJIOCKOCTH MPOEKIWNA JTMHUS MEPECEUEHUsI COBIAIAET C MPOEK-
el OCHOBaHUA UWIMHAPA, TO €CTh C OKPYXHOCThIO. B KadecTBe BCHOMOraTeNbHBIX ILIOCKOCTEH-
MOCPETHUKOB B JAHHOM CITy4dae Jy4llle BCETO BOCIOIb30BATHCA TOPU30HTATIBHBIMU IJIOCKOCTSIMU YPOBHSI.

Kaxxmast miockocTh-IOCPETHUK MepecekaeT TPEXTPaHHYI0 MUpaMuIy 1Mo (GUrype, mojaoOHOW OCHOBa-
HHUIO (TPEYTONBHUKY), a TIPSAMOI KPYyroBO#M IMUIHHAP — BIOJb MPIMOIUHEHHBIX 00pasyromux. [lepecekasch
MeXTy cO0O0# TPEYTroNbHHUK U MPSMOJIMHEHHBIE 00pa3yrolye, ONpe/IS/ITIOT UCKOMBIE TOYKH JIMHUU TIepece-
yeHnst. Camasi BEpXHssl TOUKa JMHUM TiepecedeHns: — Touka M, a camas vwkaaa Touka — N. Toukwu, pacrmo-
JIOKCHHBIC HA OYepKe IMITMHJpa clieBa U cnpaBa — JBe TOYKH O, onpenensionye rpaHuibl BUANMOCTH JIH-
HUU MEPECCUYCHUS] HA TOPU3OHTAIBHON IIOCKOCTH Tmpoekuuid. [Ipumep. OnpeneneHue TMHUN TEpPEeCceUCHUs
KOHYyCa U MPSMOH TpeXTIpaHHOHN Ipu3Mbl. [I0BEpXHOCTH IPU3MBI SIBISIETCS] IPOCIUPYIONICH MO OTHOIICHUIO K
(hpOHTANBHOM MJIOCKOCTH MPOEKIMH, CICAOBATEIIBHO, HA 3TOM IJIOCKOCTH MPOSKIMH JIMHUSA IepeCeUCHUs
COBIAJACT C MPOEKIIMECH OCHOBAaHUS MPU3MBI — TPEyroJbHUKOM. (CaMa JUHUS NMEePECCUCHUs MPEICTaBIsSET
c000¥1 TP TIIOCKUX KPHUBBIX JTUHUH, PACTIONOKECHHBIX B TPaHIX MPU3MBI. — B BEPTHKAILHOW IPaHU paciioia-
raeTcst KyCOK THIepOobl; B HaKJIIOHHON T'paHW pacrojaraeTcsi KyCOK JJUIAIICA, B TOPU3OHTAJIHHON TpaHH
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pacnonaraercs KyCoKk OKpy»KHOCTH. CTBIKYIOTCS KYCKU ATHX IDIOCKHX KPUBBIX B TOUKaX MepecedeHus pedep
MIPU3MBI C TIOBEPXHOCTHIO KOHYCA.

JloToTHUTEbHAS IIJIOCKOCTh TO3BOJISCT OMPEACIIUTD IPOMEKYTOUHBIC TOUKH. 1 I1ar — BBIACISIEM TOY-
KH, KOTOpbIE cliefyeT onpenenuth: Touku 1. 9u 10 BepTHKaNBbHOM cekyIei miockoctr; Touku 1, 2, 3, 4, ™
6 HaKJIOHHOH CeKyIel MIoCcKoCTH; Touku 6, 7, 8, 91 10 ropu3oHTaNBHON CEKYIIEH MIOCKOCTH. 2 mar —
MIPOBOJUM IMOCTPOCHUE HEIOCTAOMIUX MPOCKIUH TOYEK, PACIOIO0KEHHBIX HAa OYepKax IMPSIMOrO KPYroBOI'O
KOHyca: TOYkd 11 6 —ToukH QPOHTAIBHOrO OuepKa; TOUKH 2, 3, 71 8 —TOUKH NpOPHUIBHOrO OUepKa. 3 mar
— OTIpE/IeIIAEM TOPU3OHTATIBHBIC MPOCKIHK TOUYCK MPO(UIBHOTO ouepKa (MCMOb3yst KOOpAUHATY Y). 4 miar —
onpezeseM mnonoxenrue Touek 9 u 10, pacmnoyioKeHHBIX B TOPU30HTAIBLHONW CEKYIIEH MIOCKOCTH, MPOBEISL
OKPYKHOCTh — TPACKTOPHIO MX MEPEMEILCHHUS 10 MOBEPXHOCTH MPSMOr0 KPYroBOro KOHyca. 5 Imar — BBO-
JTIUM TUIOCKOCTB-TIOCPEIHUK TSI OITPE/ISIICHUS TPOMEKYTOYHBIX TOUYEK 4, 511 HAaKJIOHHOTO CEYEHUS U TIPO-
MEXYTOUHBIX TOYEK JIJIsl YTOYHEHUS JIMHUU THIIEPOOIIBI, PACTIONIOKECHHOH B BEPTUKAIBLHON CEKYINEH TUIOCKO-
CTH. 6 mar — CTPOMM OKPY>KHOCTh, KOTOpas IMOJydaeTcs NPU MEPECEUCHUH TUIOCKOCTU-IIOCPEIHUKA U I10-
BEPXHOCTHU MPSMOTO KPYroBOTO KOHYyca. 7 IIar — ONpe/eiieM Ha TIOCTPOCHHON OKPYKHOCTH TOUkd 4 1 5, a
TaK)Ke JIOTOMHUTEIbHBIE TOYKH, MPUHAJICIKAIINE TUIIEPO0IIe BEPTUKAILHOW CEKYIIeH TUIOCKOCTH. 8 miar —
110 JIMHUHW MPOEKIIMOHHON CBSI3U OmpeeiiseM NMpo(HIbHbIC MPOCKIMH TOYCK, TOCTPOCHHBIC B MPEIbIIYIIEM
miare. 9 1mar — coeIMHIEeM IUIABHOM JTUHHEH MOJyUYCHHBIC MPOCKIMH TOYCK.

Paznen 2. Un:keHepHasi rpaduka (o0mue npaBuiia opopMIIeHHs YepTexKeil B cHcTeMax
ECKJ u CIIAC; Buabl; pa3pe3bl; ce4eHUsS; APXUTEKTYPHO-CTPOUTEIbHbIE YePTEKU 3AaHNUH 1
COOpY:KeHHi1 — IIaHbI, (pacaabl, pa3pe3sbl, y3JIbl CTPOUTENBHBIX KOHCTPYKIIHI)

Tema 2.1. CTanaaprtsl opopMiIeHHsS] KOHCTPYKTOPCKOI JOKyMeHTanuu. ®opMaThl, THIIbI
JIMHUH; YepTekHble MPUPTHI; OCHOBHASI HAXNMCH (24.)

Buasl KOHCTPYKTOPCKHX JOKYMEHTOB. K KOHCTPYKTOPCKHUM JOKYMEHTaM (MMEHYEMBIM B
JIaTTbHEHIIIEM CIIOBOM JIOKYMEHTBI) OTHOCST rpa)HuecKhe M TEKCTOBbIC JJOKYMEHTHI, KOTOPBIE B OT-
JIeTbHOCTU UJIM B COBOKYITHOCTH ONPEAEIISIOT COCTAaB M YCTPOHCTBO M3JEIHS U COepKaT He0O0Xo-
JTUMbIE TaHHbIE JUISl €ro pa3padOTKU WM U3TOTOBIEHUS, IPUEMKH, SKCILTyaTallud U peMoHTa. Bu-
JIbl KOHCTPYKTOPCKUX JOKYMEHTOB

YepTex eTanu 3TO AOKYMEHT, coAepKalluidi n300pakeHue JeTajlud U ApYyrue JaHHble, Heo0-
XOJIUMBIC TSl €€ M3TOTOBIEHUS M KOHTPOJIsA. COOPOUHBIA YepTex - TOKYMEHT, COIEPKAIINi H30-
OpakeHue cOOPOYHON CIUHUIIBI U IPYTHE AaHHbIE, HCOOXOAUMBIE 11 €€ cOOpKU (M3TOTOBJICHUS) U
KOHTpOJIsi. K cOOpOYHBIM YepTekaM TakKe OTHOCAT YEPTEXKH, 0 KOTOPHIM BBITIOJHSIOT THIPOMOH-
TaXX ¥ MTHEBMOMOHTa. YepTexk 00111ero BUa - J0KYMEHT, OMPEIESIONINI KOHCTPYKIIUIO U3IEHs,
B3aMMO/ICHCTBHE €r0 COCTABHBIX YacTed M MOSICHAIOMUN NPUHIMI paboThl u3nenus. Teopernde-
CKHI YepTEeXK 3TO JOKYMEHT, ONMpPEACISIONIHA reoMeTpryeckyro hopmy (0OBOIBI) M3IEIUS U KOOP-
JIMHATHI PACIIONIOKEHUSI COCTaBHBIX yacTed. ['abapuTHBIN YepTex - TOKYMEHT, COAEpIKaIluii KOH-
TypHOe (YIPOIIEHHOE) U300paKEeHHE U3ACIHs C Ta0apUTHBIMH, YCTAHOBOYHBIMH W MPHCOCIMHU-
TETHHBIMU pa3MepaMu. DIEKTPOMOHTAXKHBIN YePTEK - JOKYMEHT, COJEpKalliil JaHHbIE, HEO0XO-
JUMBIE JIJISl BBIIIOJHEHHUS JIEKTPUUYECKOTO MOHTAXKa M3Jeausl. MOHTaXKHBIN 4EepPTEX 3TO JOKYMEHT,
COZIepIKaIUil KOHTYpHOE (YIpOIleHHOE) N300paKeHUe M3/eNusl, a TaKKe JaHHbIC, HEOOXOIMMbIC
JUISl €r0 YCTaHOBKM (MOHTa)ka) Ha MecTe mpuMeHeHHus. K MOHTaXHBIM depTekaM TakKe OTHOCST
yepTexu (PyHIAMEHTOB, CIENHAILHO pa3padaThIBAEMbIX JUISI YCTAHOBKH W3JEHS. YTTAKOBOYHBIMA
yepTex - JIoOKyMeHT, coaep Kalinii JaHHbIe, HEOOXOUMbIE JJIs YIIaKOBbIBaHUA U3eaus. Cxema 3To
JOKYMEHT, Ha KOTOPOM TOKa3aHbl B BUJI€ YCIOBHBIX U300paKeHUH 1 0003HAYCHHI COCTaBHBIC Yac-
TU WU3J1€TIUS U CBSI3U MEXKIYy HUMH.

Crneuudukanus - TOKyMEHT, ONPEACTSIONINI COCTaB COOPOYHOM €AMHHMIIBI, KOMIUIEKCA WU
KoMIuiekTa. BegoMocTs cnienudukanuii - JOKyMEHT, COACpIKAIIUN TIEPeUeHb BCEX CIEeM(pUKAIIIA
COCTAaBHBIX YacTeW M3JENUS C YKA3aHHUEM UX KOJIMYECTBAa U BXOAUMOCTH. BEJOMOCTh CCBHIIIOYHBIX
JIOKYMEHTOB - JTOKYMEHT, COJEp>KAIlUW MepeYeHb JOKYMEHTOB, Ha KOTOPbIE UMEIOTCS CCBUIKH B
KOHCTPYKTOPCKUX JTOKYMEHTax u3lenus. BenoMocTh MOKYNMHBIX U3IETUN - TIOKYMEHT, COJepka-
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M epeyeHb MOKYMHBIX U3/IeNIUi, IPUMEHEHHBIX B pa3pabarbiBaeMoM u3zenuu. Bemomocts pasz-
pelIeHNs IPUMEHEHHS MOKYIHBIX M3JEIUNA 3TO JOKYMEHT, COJAEPKALIUM MepedyeHb MOKYIHBIX H3-
T, pa3penieHHbIX K mpuMeHeHnto B cootBeTcTBuU ¢ ['OCT 2.124-85 BenomocTs aepikarteneit
MO/UTMHHUKOB - TOKYMEHT, COJICpIKAIUi TIepeueHb MPEANPUATHIA (OpraHu3aIii), Ha KOTOPhIX Xpa-
HST TIOJIMHHUKH JOKYMEHTOB, pa3pabOTaHHBIX U (MJIHM) MPUMEHEHHBIX JJIsI JAHHOTO n3aenus. Be-
JIOMOCTb TEXHUYECKOI'O MPEIJIOKEHHUS - JOKYMEHT, COAEpKALMN MepedeHb NTOKYMEHTOB, BXOMS-
IIMX B TEXHUYECKOE MpeIoKeHne. Be1oMocTh 3CKM3HOIO MPOEKTa - JOKYMEHT, COAEpKAIIUM me-
pEYEHb TOKYMEHTOB, BXOAAIIUX B 3CKU3HBIM MPOEKT. Be1oMOCTh TEXHMUECKOIO MPOEKTa - IOKY-
MEHT, COJEpXKaluil NepeuyeHb JOKYMEHTOB, BXOJALIMX B T€XHUYECKUU NpoekT. [loscHurenpHas
3aIrcKa - JJOKYMEHT, COJIepIKaIllui OMHMCcaHue YCTPOMCTBA U IPUHIUIIA JEHCTBUS pa3padaTbiBaeMo-
ro W3Jenus, a Takke OOOCHOBAaHHUSA MPHUHATHIX MPU €ro pa3paboTKe TEXHUYECKUX U TEXHUKO-
PKOHOMUYECKUX pelieHud. TexHudyeckoe ycloBHe - JOKYMEHT, COAepKalluii TpeOOBaHUS (COBO-
KYITHOCTh BCEX IMOKa3aTesied, HOpM, MPaBUII U TOJOXKEHHI) K M3/EIHI0, €r0 W3rOTOBJICHHIO, KOH-
TPOJIIO, TIPUEMKE U MOCTaBKE, KOTOPbIE HELENIecO00pa3HO YKa3bIBaTh B JIPYTHX KOHCTPYKTOPCKUX
nokymeHnTax. [IporpaMMa M MeToaMKa UCHBITAHUN - JOKYMEHT COJEp KalllMil, TEXHUYECKHUE JaH-
HbI€, MOIIXKAIINE TPOBEPKE MPHU UCHBITAHUAX U3JENHS, @ TAKXKE MOPSAJOK U METOJbI X KOHTPOJIS.
Tabnuna - JOKYMEHT, COJAepKalluii B 3aBUCUMOCTH OT €r0 Ha3HAYEeHMsI COOTBETCTBYIOLIUE JaHHbBIE
CBEICHHBIC B TAOJHILY.

Pacuer - noKymeHT, copeprKaniuil pacdyeTsl MapaMeTpoOB U BEJIMYMH, HAPUMEpP, pacyeT pas-
MEPHBIX LIENEH, pacueT Ha MPOYHOCTh U JIp. DKCIUTyaTallUOHHBIE JOKYMEHTHI - IOKYMEHTHI, MIPe-
Ha3Ha4YCHHbIE JJIS1 CIOJIb30BAHUS MPHU SKCILTyaTalllud, OOCITY)KMBAaHUHM U PEMOHTE U3JETHUs B MPO-
1[ecce IKCIUTyaTallud. PEMOHTHBIE TOKYMEHTHI - JOKYMEHTBI, COAEPKAIUE JaHHbIE JUIsl IPOBEAE-
HUSl PEMOHTHBIX paboT Ha CHEHHATU3UPOBAHHBIX MPEANPUATUIX. UHCTPYKLUSA 3TO TOKYMEHT, CO-
JieprKaIluil yKa3aHus ¥ TpaBHiia, HCIOJIb3yEMbIe TIPU U3TOTOBIICHUU M3enust (cOOpKe, peryinpoB-
K€, KOHTPOJIE, PUEMKE U T.IT.).

JIOKyMEHTBI B 3aBUCHMOCTH OT CTaJIu¥ pa3pabOTKH MOJPA3JCISIOTCS Ha MPOCKTHBIC (TEXHH-
4eCKOe MPEI0KEHUE, SICKU3HbIH MPOEKT, TEXHUYECKHI MPOEKT) U padoune (pabodas TOKyMEeHTa-
1ust). HaumMeHoBaHNE KOHCTPYKTOPCKUX JOKYMEHTOB B 3aBUCHMOCTH OT CIIOCO0A WX BBIMOJHEHUS U
XapakTepa MCIOJIb30BaHUs IPUBEIACHBI HUXKE.

OpuruHanbl - JOKYMEHTBI, BRITIOJIHEHHBIC HA JIIOOOM MaTepualie U MpeJHa3HAYCHHBIC IS BbI-
MOJIHEHUS TI0 HUM TOJUIMHHUKOB. [TONTMHHUKY 3TO TOKYMEHTHI, O)OpPMIICHHBIE MTOATUHHBIMU yC-
TAHOBJICHHBIMU TOANMCSAMH U BBHITIOJHEHHBIE HA IIOOOM MaTepualie, MO3BOJISIONIEM MHOTOKPAaTHOE
BOCTIPOM3BEICHUE C HUX KOMUM.. JlyOIMKaThl - KOMUH MOAJIMHHUKOB, 00ECIIeYnBaIOIIUEe HICHTUY-
HOCTb BOCIIPOU3BEJICHHsI MOAJMHHMKA, BHITIOJHEHHBIE Ha JI0O0OM MarepHaie, MO3BOJISIONEM CHS-
THE ¢ HUX Komuii. Konmuu - JOKyMEHTBI, BHIIIOJHEHHBIE CIOcOO0M, 00ecreunBaroIieM UX UACHTHY-
HOCTb C TIOJJTMHHUKOM (JyOJIMKAaTOM M IpeHa3HA4YCHHBIC Il HETOCPECTBEHHOTO HCIIOIb30BaHHS
npu pa3paboTke, B MPOU3BOJICTBE, IKCIUTyaTallud U peMOHTe u3nenuil. Konusmu sSBIsitoTCS Takke
MHUKPO(QUIbMBI-KOITNH, TOJTYYEHHbIE ¢ MUKpO(HIbMa TyOInKara.

JIOKyMEHTBI, MpeHa3HAYCHHBIC I Pa30BOr0 MCIOJIb30BaHUS B MPOM3BOACTBE (IOKYMEHTHI
MaKeTa, CTCHIOB ISl TaOOPATOPHBIX UCIIBITAHUN U JIP.), TOMYCKAETCS BBITIOJIHSITH B BUJIE 3CKU3HBIX
KOHCTPYKTOPCKHUX TOKYMEHTOB. KOMITJIEKTHOCTh KOHCTPYKTOPCKUX IOKYMEHTOB

[Ipu onpeneneHUM KOMIIJIEKTHOCTH KOHCTPYKTOPCKHMX JOKYMEHTOB Ha U3JENHS CIENYET pas-
JUYaTh. OCHOBHON KOHCTPYKTOPCKUM TOKYMEHT; OCHOBHON KOMIUIEKT KOHCTPYKTOPCKUX JOKYMEH-
TOB; TIOJIHBIN KOMIUIEKT KOHCTPYKTOPCKUX JOKYMEHTOB.

OCHOBHOM KOHCTPYKTOPCKHMI JOKYMEHT U3JENINS B OTAEIBHOCTH WJIM B COBOKYITHOCTH C ApY-
MMM 3allMCaHHBIMU B HEM KOHCTPYKTOPCKMMHM JTOKYMEHTAMHU IIOJIHOCTBIO M OJHO3HAYHO OIpere-
JSIOT TaHHOE U3JIETIUE U €r0 COCTAB.

3a OCHOBHBIE KOHCTPYKTOPCKHE JOKYMEHTBI IPUHUMAIOT: AJIs I€TAIEH - YEPTEX ACTAIH; JUIS
COOPOYHBIX €IMHUIl, KOMIUIEKCOB U KOMILIEKTOB - CIIeU(DUKALIHIO.

W3nenue, npuMeHEHHOE 10 KOHCTPYKTOPCKUM JOKYMEHTaM, BBIIIOJIHEHHBIM B COOTBETCTBUU
co craHaapToM EauHON cuCTeMbl KOHCTPYKTOPCKOM JOKYMEHTAIMH, 3allUCHIBAIOT B JOKYMEHTHI
JPYTUX U3JENni, B KOTOPBIX OHO NMPHUMEHEHO, 32 0003HAYEHUEM CBOETO OCHOBHOT'O KOHCTPYKTOP-
CKOro JoKyMeHTa. CuuTaercs, 4To TaKoe U3ZENINe NPUMEHEHO 110 CBOEMY OCHOBHOMY KOHCTPYK-
TOPCKOMY JTOKYMEHTY.
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OCHOBHOM KOMIUIEKT KOHCTPYKTOPCKHX JOKYMEHTOB U3JEIHS 00bEeIUHSAET KOHCTPYKTOPCKUE
AOKYMCHTBI, OTHOCAIIUCCA KO BCEMY U3ACIUIO (COCTaBHeHHBIG Ha BCC€ JaHHOC HM3ACJIUC B I_IG.HOM),
HanpuMep, cOOPOUHBIM YepTek, MPUHIMIHUATIbHAS 3JEKTPUUECKas CXeMa, TeXHUYECKUE YCIOBHUS,
9KCILTYaTallUOHHBIC TOKYMCHTHI.

KoHCTpYKTOpCKHE TOKYMEHTHI COCTaBHBIX YacTe B OCHOBHOW KOMIIJIEKT TOKYMEHTOB M3/1e-
JIUA HE BXOOAT.

[ToHBINA KOMIUIEKT KOHCTPYKTOPCKHX JTOKYMEHTOB U3JCHS COCTaBIAIOT (B 0OIEM ciydvae)
U3 CJIENYIOLUX JOKYMEHTOB. OCHOBHOTO KOMIUIEKTAa KOHCTPYKTOPCKUX JOKYMEHTOB Ha JIaHHOE W3-
JIeNIie; OCHOBHBIX KOMIUIEKTOB KOHCTPYKTOPCKHX JOKYMEHTOB Ha BCE COCTaBHBIE YAaCTH JAHHOIO
U3ACIHA, HPUMCHCHHBIC IT0 CBOUM OCHOBHBIM KOHCTPYKTOPCKHUM JOKYMCHTAM.

B 0CHOBHOI KOMIUIEKT KOHCTPYKTOPCKUX JOKYMEHTOB M3JIEIHsS MO TYT BXOJUTh TAaKKe IPyI-
IIOBBIE KOHCTPYKTOPCKUE TOKYMEHTEI, €CJIM 3TH JOKYMEHTEI paCIIPOCTPAHSAIOTCA U Ha JaHHOE U3JI€E-
JMe, HallpuMep, TPYIIOBbIE TEXHUUYECKHUE YCIOBUS.

[Ipumep nocTpoeHus MOJIHOTO KOMIUIEKTa KOHCTPYKTOPCKUX JOKYMEHTOB KOMILIEKCa
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Ocuosusie Haamucu (ECKJI TOCT 2.104-68).Hacrosimuit crangapT ycTaHaBIUBacT GOPMEI,
pa3Mepsl, MOPSAIOK 3aNOJTHEHUSI OCHOBHBIX HAJIUCEN U JTOTIOJIHUTENBHBIX Tpad K HUM B KOHCTPYK-
TOPCKHUX JOKYMEHTaX, MPeJyCMOTPEHHBIX cTaHaapTaMu EQuHON cHUCTeMbl KOHCTPYKTOPCKOM [0-
kymeHTaiuu. Cozmep)kaHue, pacroyioKeHHe U pa3Mepbl rpad OCHOBHBIX HaAMUCEH, JOMOTHUTEIb-
HBIX Ipad K HHUM, a TaKKe pa3Mephl paMOK Ha uYepTekKax U CXemax JIOJDKHbI COOTBETCTBOBATH
dbopme 1, a B TEKCTOBBIX TOKyMeHTax - popmam 2, 2a u 20. Jlomyckaercs AJs MOCIETYIOIINUX JTUC-
TOB YEepTEKEW U cXeM NPUMEHATb Gpopmy 2a. OCHOBHbBIE HAAMKCH, JOTIOIHUTEIbHBIE Tpadbl K HUM
¥ PaMKH BBITOJHSAIOT CIUIOIIHBIMU OCHOBHBIMH M CIUTOIIHBIMUA TOHKMMU JiuHUsAME 110 [TOCT 2.303-
68. OcHOBHBIE HAAMKCH PACIIONIATalOT B IPABOM HHMKHEM YTy KOHCTPYKTOPCKHUX TOKyMEeHTOB. Ha
mctax ¢opmara A4 o [OCT 2.301-68ocHOBHBIE HAIMUCH PACIIONATAIOTCS BAOJIb KOPOTKOM CTO-
poubl nucta. Tabnuia u3MeHeHH B OCHOBHOW HAJMHUCH MPU HEOOXOIMMOCTH MOXKET MPOI0JKATh-
Csl BBEPX WIIM BJICBO OT OCHOBHOHM Hannucu (npu Hanmuuu rpader 33 -BieBo ot Hee). [Ipu pacro-
JIO’)KCHUH TaOJIHUITbI N3MEHEHUH ClIeBa OT OCHOBHOW Hajmucu HauMeHoBaHue rpad 14-18moBtops-
IOT.

B rpadax ocHOBHO# HAAMKUCH U JOMOJHUTEIBHBIX Tpadax (Homep rpad Ha Gopme MOKa3aHbI
B CKOOKax) yka3biBaioT: B rpade 1 - HaumeHoBaHME u3/enus (B COOTBETCTBHM C TPEOOBAHUSIMHU
I'OCT 2.109-73),a Tak)ke HAMMEHOBaHKHE JTOKYMEHTA, €CIM 3TOMY JOKYMEHTY MPHCBOCH Ko. Jlis
U3/IeNUsl HApOJIHOXO035CTBEHHOTO HAa3HAYCHHUs JIONYCKAETCs HE yKa3blBaTh HAa3BaHHWE JOKYMEHTA,
ecimu ero ko onpenened ['OCT 2.102-68,I'OCT 2.601-68,I'OCT 2.602-68,'OCT 2.701-84;8
rpade 2 - o003HaUeHHE JOKYMEHTa; B Trpade 3 - 0003HaueHne Marepuana jaeranu (rpady 3amoHs-
IOT TOJIBKO Ha 4YepTeKax AcTajeii); B rpade 4 - muTepy, NPUCBOCHHYIO JOKyMeHTY (rpady 3amosn-
HSIOT IOCIIEIOBATENIFHO, HAYMHAS C KpallHeH JIeBOM KJeTkn); JlomyckaeTes Ui u3IeNuii HapoaHO-
XO3SCTBEHHOTO0 Ha3HAu€HUs B pabouell KOHCTPYKTOPCKOW MOKYMEHTAlMU JIUTEPy MPOCTABIATH
TOJILKO B CIIEU(HUKAIMIX U TEXHUYECKHX YCIOBHAX; B Tpade 5 - maccy uzgenus no 'OCT 2.109-
73; B rpade 6 - macmtabd (mpocrasisiercs B cootBerctBuu ¢ [OCT 2.302-68ua 'OCT 2.109-73);8
rpade 7 - mopsIKOBBII HOMep JucTa (Ha JOKYMEHTaX COCTOSIIMX W3 OIHOTO JIUCTA, rpady He 3a-
NOJIHSIOT); B rpade 8 - o0rme KonuyecTBO JTUCTOB (rpady 3amoaHsAIOT TOJIBKO HA TICPBOM JIUCTE); B
rpade 9 - HaMMEHOBaHHUE WM Pa3IUYUTEIbHBIN WHACKC MPENIPUATHS, BBITYCKAIOMIETO JOKYMEHT
(rpady He 3aMONHAIOT €CIIU PA3IMYUTEIILHBIA MHACKC COACPKUTCSA B 0003HAYCHUHU TOKYMEHTA); B
rpage 10 -xapakrep pabOTHI, BBITOJHAEMOHN JIUIIOM, MTOJMUCHIBAIOIINM JOKYMEHT, B COOTBETCTBUU
¢ hopmamu 1 mu_2. CBOOOIHYIO CTPOKY 3allONHSIOT MO YCMOTPEHHIO pa3padOTuvKa, HaIpuMep:
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"Hauanpnuk otaena”, "HauanpHuk mabopatopuu’, "Paccunran”; B rpade 11 - bamunus nui, moa-
NHUCABIINX JJOKYMEHT: B rpade 12 -nmoxnucu nui, GaMming KOTopbix yka3aHsl B Tpade 11.Iloanu-
CH UL, pa3paboTaBUIMX AAHHBIN JTOKYMEHT U OTBETCTBEHHBIE 32 HOPMOKOHTPOJIb, SBISAIOTCA 005-
3aTenbHBIMU. [IpU OTCYTCTBUM TUTYJIHHOTO JIUCTA TOMYCKAETCS TOMUCH JIUIA, YTBEPIUBIIETO J0-
KYMEHT, pa3MellaTh Ha CBOOOJHOM IOJie MEPBOT0 WM 3arjlaBHOTO JIMCTA JOKYMEHTa B MOPSIKE,
YCTAHOBJICHHOM JUIsl TUTYNBHBIX JcToB 1o 'OCT 2.105 -79.

Ecnu Heo6xoauMo Ha JOKyMEHTE HalM4due BHU3bI JOHKHOCTHOTO JIMIA, TO UX pa3MelaloT Ha
noJie JJIsl TTOAIIMBKY MEPBOTO WIIU 3arjIaBHOTO JIMCTA JOKYMEHTa; B rpade 13 - maTy moamucanus
nokymeHTa,; B rpade 14 - 18 rpadsr Tabiuipl 3MEHEHUs, KOTOPBIE 3aMOTHSAIOTCS B COOTBETCTBUHU
¢ TpeboBanusimu ['OCT 2.503-748 rpade 19 -unBenrapusliii Homep nomuauka mo 'OCT 2.501-
88; B rpade 20 - moanuck JuIa, MPUHSIBIICTO MOMTHHHKUK B 0TAeN (0I0p0) TEXHUUECKOH JTOKyMEH-
TaIuu, U JaTy NpueMku; B rpade 21 - uHBEHTapHBI HOMED MOUIMHHUKA, B3aMEH KOTOPOTO BBITTY-
mied gaHHbil moumHANK 1o [OCT 2.503-74;8 rpade 22 - uHBEHTapHBIM HOMEpP AyOJuKara Io
I'OCT 2.502-683 rpade 23 -moanuch Juiia, MPUHABIIETO TyOJInMKaT B oTael (0H0p0) TEXHHUECKOU
JTIOKYMEHTAIIMU, U JaTy MpueMKH; B Tpade 24 - 0003HaueHHE TOKYMEHTA, B3aMEH WJIM Ha OCHOBA-
HUU KOTOPOTO BBIMYIIEH JaHHBIM JOKYMEHT. JlomycKkaeTcsl TakKe MCIOIb30BaTh rpady s ykasa-
HUSl 0003HAYEHUS TOKYMEHTa aHAJIOTUYHOTO M3ZeNus, UIsl KOTOPOTo paHee U3rOTOBIEHA TEXHOJIO-
rUYeckasl OCHACTKa, HEOOXoauMas JJisi TaHHOTO u3fenus; B rpade 25 - 0003HaUEHUE COOTBETCT-
BYIOIIIETO JIOKYMEHTA, B KOTOPOM BIIEPBBIC 3alIMCaH JIaHHBINA IOKYMEHT; B rpade 26 - 0003HaueHHe
nokymenrta, osepuyroe Ha 180 aust popmara A4 u i popmara Gosbiie A4 pu pactoioKEHUH
OCHOBHOM HaJIIKMCH BIOJb AIMHHOM cTopoHsl jaucTa 1 Ha 90 mia popmara Gonbine A4 pu pacro-
JI0’KEHUU OCHOBHOM HAJIMCH BJIOJIb KOPOTKOM CTOPOHBI TUCTA; B rpade 27 -3HAK, yCTAHOBICHHBIN
3aKa34MKOM B COOTBETCTBUU C TPeOOBAHMSIMH HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIMU WU IPO-
CTaBIISIEMBIN MPECTaBUTENIEM 3aKa3urKa; B rpade 28 - HoMep PEeIIeHUsl U TOJ YTBEPXKICHUS JI0KY-
MEHTAaIlUM COOTBETCTBYIOIIEH JIuTepe; B rpade 29 -HOMEp pemieHus U ToJ1 YTBEPKIACHHUS JOKYMEH-
taruy, B rpade 30 - HHAEKC 3aKa3unKa B COOTBETCTBHH C HOPMATHBHO-TEXHUYECKON JOKYMEHTa-
nuei; B rpade 31 - moamuchk nuIa, KOMUPOBABIIETO YepTex; B rpade 32 - o6o3HaueHUe dhopmara
mucta o ['OCT 2.301-68 B rpade 33 - o003HAUCHUE 30HBI, B KOTOPOW HAXOAUTCS M3MEHEHHAS
4yacTh u3zenus; B rpade 34 -HoMepa aBTOPCKUX CBUJIETEILCTB HA U300PETCHMS, MCTIOJb30BaHHBIC B
JTAHHOM W3JICJIHH.
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Tema 2.2.IIpaBuia seinoaHenusi suaos 'OCT 2.305-2008 (4.)

N300paskeHus: MpeIMETOB JIOJKHBI BBIMOIHATHCS 10 METOAY MPSIMOYTOJIBHOTO MPOEIMPOBA-
HUS Ha JIBE, TpU M OoJiee TuiockocTer mpoekiuii. [Ipu aToM mpeaMer pacrionaraercs Mexay Ha-
OmofaTeneM M COOTBETCTBYIOIIEH IIOCKOCTBIO MPOEKIM. 32 OCHOBHBIC IJIOCKOCTH MPOEKIMN
NPUHUMAIOTCS IIecTh rpaneit kybda (1,2,3,4,5u 6), KoTopble COBMEMIAIOT C IJIOCKOCTHIO. I'paHb,
o0o3HaueHHas UPPOil 6, MOKET OBITh pacnononceHa TaK)Ke PsJIOM C IpaHbio 4.

Bl @

Bud enpala Bud catpeda Bud creba

2100

Bud 8equy

N3o6pakenne Ha (PPOHTANBHOM MIOCKOCTH MPOEKLUUH MPUHUMACTCS HA YEPTEKE B KaueCTBE
riaBHOro. C LeNIbI0 YMEHBILIEHHUS KOJIMYECTBA N300pakeHUI JOMYyCKaeTCcsl Ha BUAAX MOKa3blBaTh U
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HEBHJIUMBIC YaCTH IpeIMeTa MTPUXOBOW JuHUEH. Bum — nzobpaxkenne obpaménHoil Kk Ha0Io1a-
TeNo BUAMMOM yactu nosepxHoctu npeamera. 'OCT 2.305-2008ycranaBnuBaeT cieayronme Ha-
3BaHMsI BUJIOB, [TOJYYaeMbIX HAa OCHOBHBIX IIOCKOCTSX Mpoekuuit: 1 —Bup criepenu (r1aBHbIH BU]);
2 —BUJ CBepXy; 3 —BHI clieBa; 4 —BUJ CpaBa; S5 —BUJ cHU3Y; 6 —Bux c3aau. [1o oTHOIIEHHUIO K
BUTy criepenu (MIaBHOMY BHUJY) OCTaJIbHbIC BUIBI PACIONAraroTCsl, KaK MOKa3aHo Ha PUC. 2,TO eCTh
BUJ] CBEPXY — O] BUIOM CIIEPEIH; BUJ CJIEBa — HAMIPABO OT BUJA CIIEPE/IN; BHUJI CIIpaBa — HAJIEBO OT
BUJIA CIIEpe]iy; BUJ CHU3Y — HaJ BUJOM CIEepeau U BUJ C3aau — lipaBee BuUJa ciaeBa. Ha3Banus Bu-
JIOB Ha YEPTEXKe HE HAMIMHUCHIBAIOT, €CJIM OHU HE CMEIICHBI OTHOCUTEIBHO TIIaBHOTO U300paKeHHUS.
Ecnu Bunbl cBepxy, cieBa, Cpasa, CHU3Y, C3aJl1 HE HAXO/ATCS B HETIOCPECTBEHHON CBSI3U C TJIaB-
HBIM H300pakeHHEM, TO HAMpaBJICHHUE MPOCIIUPOBAHUS JOJKHO OBITh YKa3aHO CTPENIKOW OKOJIO CO-
OTBETCTBYIONIETO M300pakeHus. Han cTpenkoi v HaJ MOTyYeHHBIM H300pakeHHeM (BHIOM) yKa-
3BIBAIOT OJIHY M TY K€ IPOMUCHYIO OYKBY pycckoro andasura. Tak sxe ohopMISIOTCS YepTEexXH, ec-
JM TIEPEYUCIICHHbIE BUIbI OTAEJCHBI OT TJIABHOTO H300pa)XeHHs! APYTUMHU H300paKEHUSIMU WM
pPaCTONIOKEHBI HEe HA OJTHOM JICTE C HUM.

['maBHBIN BUA TOJDKEH JaBaTh Hanbosee MOoMHOe MpeicTaBiIeHe o popmMe U IpOnopuusix die-
MEHTOB TpenMeta. [Ipu 3ToM mpenMeT cieayeT pacrnojarath Tak, YTOOBI OCTAIbHBIC €T0 BUIBI Pa-
[IMOHAJILHO 3aMOJHWIN pabouee MoJje yepTexa.

Ecnu kakasg-mubo 4acTh mpeaMeTa He MOKET OBITh MOKa3aHa HU HA OJJHOM U3 BHUJOB 0e3 uc-
KakeHus: e€ GopMbI U pa3MepoB, TO CIEAYET IPUMEHATH JOMOJHUTENbHBIE BU/bI, TOIy4aeMble Ha
IJIOCKOCTSIX, HE MapaJUIEIbHBIX HA OJHON U3 OCHOBHBIX INIOCKOCTEN MPOECKLIHM .

VY CBSI3aHHOTO C JIOMOJHUTENBHBIM BUJOM H300pakeHUs MpeaMeTa MPOCTaBISETCs CTPENKa,
yKa3bIBaIOI[asi HAaNpaBJICHUE B3IJIAA, U 3arjaBHas OykBa pycckoro andasura. Takoit ke OykBoi
OTMEYaeTcsl AOMOJIHUTENbHBIN BUJI HA yepTexe. JOmoTHUTENbHbIN BU AOMyCKaeTcsl HOBEPTHIBATD,
HO C COXpaHEHHUEM, KaK MPaBUJIo, MOJI0KEHHUS, IPUHITOTO [Tl JAHHOTO IPeIMETa Ha TJIAaBHOM H30-
Opaxenun dyeprexa. [Ipu 3ToM Kk OykBeHHOMY 0003HAUCHUIO JTOTIOIHUTEIHLHOTO BHUIA JOOABIISETCS
OKPYKHOCTB CO CTPEJIKOH, TMaMeTp OKPYKHOCTH 3HAKOB B JiBa pa3a MEHbIIIE HOMepa mpudTa OyK-
BBI.

N300paxkeHust OTAETHLHOTO, Y3KOOTPAaHUYCHHOTO MECTa Ha TIOBEPXHOCTH MPEIMETa Ha3bIBaeT-
csl MecmHbIM 6u0oM. MECTHBIM BUA MOXKET ObITb OrpaHUYEH JUHHUEH 0OpbIBa WM HE OTpaHHUYEH,
OTMEYAEeTCsl HA YepTEeKe CTPENKO W 3ariaaBHOM OykBOH pycckoro andaBurta 1mogoOHO JOMOIHH-
TeIbHOMY BUIY. B ciiyuae, ecinu dononnumensusiii U MeCmHublli 610 PACIONOKEH B HEITOCPEICT-
BEHHOU MPOEKIIMOHHON CBSI3M C COOTBETCTBYIOIIUM H300paKCHHEM, JOMYCKAETCs HE JenaTh Hajl-
MUCH U YKa3aHUS CTPEIKON HaJl BUJOM.

i
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st n300pakeHus MOBEPXHOCTEH HEKOTOPHIX MPEAMETOB CI0XHON (POPMBI MPUMEHSIOT pas-
BEPHYTHIH B, 0003Hauaemsblil 3HakoM (s .Ecim m306pakenue IpecTaBiseT coboil cCHMMETpHY-
HYI0 (pUrypy, 10mycKaeTcst BBIY€pUMBATh €ro MOJOBUHY WJIM HEMHOTO 00Jiee OJIOBUHBI C MTPOBEIe-
HHUEM B IIOCJIETHEM CIIy4ae BOJHHUCTOM JTMHUM OOpbIBa.

Ecnu npenMer MMeeT HECKOJIBKO OJMHAKOBBIX PABHOMEPHO PaCIPENEIEHHBIX 3JIEMEHTOB, TO
Ha ero M300pa’keHUH MOKA3bIBAIOT OJUH — JBA TAKUX 3JIEMEHTA, & OCTAJIbHBIC AJIEMEHTHI IMOKa3bl-
BalOT YNPOILEHHO WX YCIOBHO .

JlomyckaeTcst ynpomEHHO U300pakaTh MPOCSKIIUU JIMHUN TIEpEeCceUeHHs ITOBEPXHOCTEH Ha BH-
Jlax U pa3pesax, eciau He TpeOyeTcss uX TOYHOTO MOCTpoeHus. [ unepOosibl, 3JUIMIICH U IpyTrue Kpu-
BBIC MO’KHO 3aMEHUTBH yTaMH OKPYKHOCTEW W IPSIMBIMM JIMHUAMU. [11aBHBIM niepexon oT OqHOU
IOBEPXHOCTH K JPYTOi MOKA3BIBAIOT YCIOBHO MIIM COBCEM HE MOKa3bIBAIOT.
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[TnacTuHbI, @ TAKXKE SJEMEHTHI jeTanei (oTBepcTHs, (hacKH, Maspl, yrIyOJIeHUs U T.I.) pa3Mme-
poM (WM pa3HUIIEeH B pa3Mepax) 2MM M MEHEee M300pakaroT Ha YepTexe C OTCTYIUIEHHEM OT Mac-
mrada, MPUHATOTO ISl BCErO0 M300paXKeHUs, B CTOpOHY yBenuyeHHs. [Imockue moBepXHOCTH Ha
YyepTexke MPU HEOOXOAUMOCTH BBIACISIOT AUArOHANBLHBIMH CIUIONTHBIMA TOHKMUMH JHHHUSMH. OT-
BEPCTHSI B CTYNMHIIAX KOJEC, IIKKUBOB U T.II., & TAK)XKE LITOHOYHBIE MMa3bl MOKHO IMOKA3bIBAThH JIHILb
KOHTYPOM OTBEPCTHUS WM 11a3a.

== @E

Takke 27€MEHTBI NPEIMETOB CO CIUIOIIHOW CETKOW, OPHAMEHTOM, HAKAaTKOW U T.II. MOYKHO
n300pakaTh Ha YepTEXkKax YaCTMYHO C BO3MOYKHBIM YIpolleHueM. JTMHHOMEpHBIE PEeAMEThl WIN
AJIEMEHTBI, UMEIOINE TOCTOSHHOE MJIM 3aKOHOMEPHO M3MEHSIOIEECS MTONIEPEYHOE CEUEHHE JT0ITyC-
KaeTcsl N300pakaTh C pa3pbIBaMHU.

AKCOHOMETpHS — 3TO MPOEKIUSA HA OJHY IJIOCKOCTh MPEAMETA, COOTHECEHHOTO C OCSAMM KO-
OpAMHAT. AKCOHOMETPHUYECKUE MPOCKIUM MPUMEHSIOTCSI B KaueCTBE BCIOMOTATENbHBIX K KOM-
IUIGKCHBIM 4YepTeXaM B TeX cliy4asx, Korja TpeOyeTcs MOsCHSIOIIeEe HarsiiHOe H300paKeHHe
dopmbl fetanu. PaccMOTpuM MOCTpO€HHE MPSAMOYTOJBHBIX HM30METPHUUECKOW M JAUMETPUYECKOH
npoekiuii. Pacronoxenne nokazano Ha puc. 13u 14. KoappuumeHTs! nCKaXeHUs: B IPIMOYTOJIb-
HOM n3omeTpuu 1o BceM ocsM pasHbl: K= K= K,=0,82; 11 nocrpoenns HariasiiHOro u3o0paxe-
HUS UX OKpYrJsioT 1o 1. Takyio mpsMOyroibHYI0 U30METPUIO Ha3bIBAIOT MpakTuyeckoi. Koaddu-
IIMEHTHI UCKAKEHUS B MPSMOYTOJIbHOW TuMeTpuu 1o nB8yM ocsiM paBHbl: K= K;=0,94, a mo ocu y
ko3¢ ¢unment uckaxenus Ky= 0,47 3nauenus Ky m K, oxpyrmsror no 1, a 3Hauenue Ky no
0,5 Takyro npsIMOYTOJIbHYIO TUMETPUIO HA3BIBAIOT TAK)KE MPAKTHUYECKON. PaccMoTpuM mocTpoeHue
TOYKH A B IPSIMOYTOJIBHOM N30METPUH U MPSAMOYTrosibHOU numerpuu (puc. 15, 16, 17).

:
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Tema 2.3.IIpaBuia BbinoqHeHusi paspe3oB 'OCT 2.305-2008 Pa3pe3bl cil0KHBIE. CTY-
neHYaThble; JJOMaHble. JIeKIUsI MPOBOAUTCS B BU/I€ Mpe3eHTanuu (34.)

Uro0Osl MOKa3aTh HAa YepTe)Ke BHYTPEHHUE OUYepTaHHs U GOpMY H300paKaeMbIX MPEIMETOB,
UX MBICIICHHO PacCEKAIOT INIOCKOCTIMH, NEPIEHANKYIISIPHBIMU K IJIOCKOCTAM Ipoekuuii. Paspes -
U300paKeHUE MPEIMeTa, MBICICHHO PAacCEUYEHHOIO IJIOCKOCThIO (MM HECKOJBKHMH ILIOCKOCTS-
mu). [Ipn 3TOM paccedeHue nmpeamMera OTHOCUTCS TOJIBKO K JAaHHOMY pa3pe3y M He BJedeT 3a co00it
U3MEHEHHsI IPYTUX M300pa’keHUil TOro ke mpeamera Ha ueprexe. Ha paspese mokassiBaeTcs TO,
YTO IOJYYaeTCsl B CEKYHIEH IUIOCKOCTH M YTO PACIION0KeHo 3a Heil. B 3aBUCHMOCTH OT IOJIOKCHHUS
CEKYIIEH IMIOCKOCTH OTHOCUTEILHO TOPHU30HTAIBHOM IUIOCKOCTH MPOESKIMI Pa3InyaloT pa3pesbl: a)
TOPU30HTAIBHBIE — CEKYLIas IUNIOCKOCTh NapajuleNIbHa TOPU30HTAIBHOM IIOCKOCTH mpoeKuuii; BEp-
TUKaJIbHBIE - CEKYyIlas IJIOCKOCTh MEPIEHANKYIISIPHA TOPU30HTAIbHOM IIJIOCKocTH npoekumii. Bep-
TUKaJIbHBII pa3pe3 Ha3blBalOT ()POHTAIBHBIM, €CJIM CEKyIas MIIOCKOCTh MapajienbHa (ppoHTallb-
HOM TIOCKOCTH MPOEKLHMA, U MPOPUIBHBIM, €CIIH CeKYIlas MIIOCKOCTh NapajienbHa NpoduabHon
IUIOCKOCTH TIPOEKIMH; B) HAKJIOHHBIC - CEKYIIas IJIOCKOCTh COCTAaBJISIET C TOPU3OHTAIBHOI
IJIOCKOCTBIO IIPOEKIUHN YIrojl, OTJIMYHBIN OT IpsMOro. Paspe3 Ha3pIBalOT MPOJOJIBHBIM, €CIIU CEKY-
11as1 TUIOCKOCTh HAIPaBJIEHa MapaJlIeNIbHO JUIMHE WIIU BBICOTE NpeAMeTa. B 3aBUCHMOCTH OT 4uciia
CEKYIIMX IUIOCKOCTEN pa3pe3sl pa3esitoT Ha POCTBIE U CIOKHBIE.
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Pa3pessl npocThie — Mpu OJTHOW CEKYILEH IUIOCKOCTH, CIIOKHBIE - PU HECKOJIBKUX CEKYIHNX
MJIOCKOCTSIX.

Paspes, ciyxamuit 17151 BBISIBJICHUS YCTPOMCTBA MIPEeAMETa JUIIL B OTACIBHOM, OTpaHUYECH-
HOM MECT€, Ha3bIBalOT MECTHBIM. DTOT pa3pe3 BBIACISIETCS CIUIOIMIHONW BOJHUCTOM JIMHUEH, KOTO-
pas He JIOJDKHA COBIIAIaTh ¢ KAKUMHU-IMOO IPYTUMH JUHUAMH W300pakeHus. BoimomHstoTcs paspe-
3bI HA MECTaX OCHOBHBIX BHJIOB M Ha CBOOOHOM ToJe YepTeka. Eciu pa3pes BHIMOTHEH HA MECTE Ka-
KOTro-TM00 OCHOBHOTO BHJIa, TO JOIYCKA€TCS COCIMHATh YacTh BHUJA M YacTh paspesa. [ panurnei
MEXIY HUMH CIIYXKUT CIUJIONIHAS BOJIHHcTas JIMHUS, 2 HA CHMMETPUYHBIX N300paKEHUAX - IITPUX -
nyHKTI/IpHa;I TOHKas, T.€. OCb CHMMETPHH.

<
5 Vel 1 D

PaccmoTrpum npumep: nzobpaxkeHue coz[epxcm MOJIOBHHY TJIABHOTO BUJA M PAJOM IOJOBUHY
paspesa To# ke aeranu. [loHsTHA M OpMa OTCYTCTBYIONIMX HOJIOBUHBI BU/IA M TIOJIOBHHEI pa3pe-
3a, HA MeCTe KOTOPBIX CTOST BOIIPOCUTENbHBIC 3HaKH ? Tak Kak BUJA U pa3pe3 - CAMMETPUYHbIE (QH-
T'YpPBI, TO TIO MTOJIOBHHE BHa MOKHO IPEJCTaBUTH ceOe BTOPYIO €ro MOJOBUHY. T0 jke MOXKHO CKa-
3aTh M IPU PAacCMOTPEHUH NONOBHHBI paspesa. [Toatomy 'OCT 2.3052008 pekoMEeHIyeT B LENsX
COKpAILICHHS pa3Mepa 4epTeka U BPEMEHU Ha €rO BBIIOJIHEHNUE COSAMHATH MOJOBHHY BHA U MOJIO-
BUHY COOTBETCTBYIOILIETO pa3pe3a, KOrja BUJ U pa3pe3 MPEACTaBIAI0T cO00i CUMMETpUYHbIE (UTry-
pol. Torma momy4nTes M300pakeHue, Mo KOTOPOMY MOXKHO CYIWTh Kak O BHEHIHEH (opMme, Tak U O
BHYTPEHHEM YCTPOMCTBE JETAJIH.

[Tpu BRIMOTHEHNH U300paKEeHUH, CoepIKAIUX COeTNHEHNE MTOJOBUHBI BUA U OJOBUHEI
COOTBETCTBYIOIIETO pa3pesa, HeoOX0AMMO COONI0aTh CIeayIoUIue IpaBuia: - JIUHUEH, pa3je-
JISTFOIIEH TIOJIOBHHY BUJAA W TOJIOBHHY pa3pesa, JAOJDKHA CIYXXHTh OCb CHMMETPHH, T.€. IITPUX -
NYHKTHPHAsI TOHKAs JIMHUSA, @ HE CIUIOIIHAs BOJHUCTAsA, KaK ObUIO MU pa3AeIeHUH HECUMMETPUY-
HBIX (UTYp BHJA U pa3pe3a; NPOBOIAUTH HA MECTE pa3J/ieia JIMHUIO KOHTypa TaKKe He HYXKHO, TakK
KaK M300pa)keHHEe 3TO YCJIOBHOE M Ha JIETAlIM B MECTe BOOOpa)kaeMoro pasziesia HUKaKoW JMHUU
HET, - pa3MepHbIe JHMHHUH, OTHOCSIIMECS K 3JEMEHTY JAETalH, BHIYEPUCHHOMY TOJBKO IO OCH
CUMMETPHUH, TPOBOIAT HE MOJTHOCTHIO, HECKOJIBKO AABIIE OCH.
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Crtpenky BbIYEPUUBAIOT TOJIBKO C OJHOW CTOPOHBI, HO pa3Mep cileAyeT HaHOCHUTb IOJIHBIH; -
JIONYCKAETCsl TAKKEe pa3AessaTh pa3pe3 W BUJA IITPUX - NYHKTUPHOM JIMHUEH, COBNAJAIONIEH CO
CJICeaOM ILNIOCKOCTU CUMMCTpPHUU HC BCCTrOo nNpeaMeTa, a JIMIb €ro 4aCTtu, €CJIW 3Ta 4aCTb MPCHA-
CTaBJIsieT coOOM MOBEPXHOCTH BpamieHus. Eciau ¢ ocblo CHMMETpHUH COBIAAAET JIMHUS BUIUMOTO
HUJIM HCBUIUMOI'O KOHTYpa, TO BUAUMOCTH €€ COXPAHAIOT, NPOBOASA BOJHHUCTYIO JIMHHUIO neBee)
HJTH TIPABEE OCH CHMMETPHH

O O 5 | o

He o6o3nauaror paspesbl (ropu3oHTalbHBbIC, (PpOHTATIBHBIC, MPOMUIBHBIC), €CIH CEKyIIas
TUTIOCKOCTh COBIIAJIAeT C TUIOCKOCTHI0 CUMMETPHUH TPEeIMETa B 1[€JI0M, & COOTBETCTBYIONINI pa3pe3
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pacrosoXeH Ha TOM JK€ JINCTE B MPOCKIMOHHON CBSI3M ¢ OCHOBHBIMH M300pa)XEHUSIMHU U HE OT[e-
JIeH OT HUX KaKUMU-IHOO0 IPYTUMHU U300paKECHUSIMHU.

Ha mnonoBuHe BuJa He clieqyeT MOKa3blBaTh JIMHUSIMH HEBHUJIUMOIO KOHTypa MIPOEKIIUU
BHYTPEHHUX OYEpPTAHUM JI€Talu, a Ha MOJIOBUHE pa3pe3a HE HaJ0 MOKa3blBaTh JIMHUSMU HEBUIU-
MOT'0 KOHTYpa MPOCKIMUA HAPYX HBIX (C 3aJHEH CTOPOHBI JAETAIN) OUEPTAHHIA.

SN
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IIpn o6o3HaueHnH pa3p630B HOJIO)KEHUE CEKYyIIeH IUIOCKOCTH yKaSBIBaIOT Ha YepTexe pa-
30MKHYTOH JinHueH. [Ipu crnoxHOM pa3pes3e IITPUXHU TAKKE MPOBOIAT y MEpPeruO0B JIMHUNA ceye-
HUs. HaganbHBINH M KOHEYHBIM IITPUXHM HE JOJDKHBI IEpeceKaTh KOHTYP COOTBETCTBYIOIIETO M30-
Opaxenuss. K 3TUM IITpuXaM HaHOCST CTPEJIKM HA PACCTOSHUU 2-3 MM OT BHEIIHHUX KOHIIOB
mrpuxa. CTpenky yKa3bplBalOT HalpaBlIeHUE B3TJsa Ha paspe3. OKOIO CTPEIOK HAHOCST OJHY U
Ty K€ MPOMUCHYIO0 OYKBY PYCCKOTO ajdaBuTa, a HaJl BHIIOJIHEHHBIM Pa3pe30oM MHUIIYT Ty ke OyK-
BY BBl Uepe3 THPE.

..\

BeprukanpHblii pa3pe3 mpH CeKymeld MIOCKOCTH, HE MapaieNbHOW (POHTATbHON WU
npo(UIbHON MIIOCKOCTU NMPOEKINH, a TAK)Ke HAKJIIOHHBIN pa3pe3 IOJIKHBI paclojaratbes B cOOT-
BETCTBUM C HAIIPaBJICHUEM, YKa3aHHBIM CTPEJIKaMU Ha JIMHUU CeueHMs. Takue paspessl AOIyCKa-
eTCsl pacrnojaraTh Ha JiloOOM MecTe 4epTeka, a TakKe ¢ MOBOPOTOM U JOOaBICHUEM K HaANHCU
3Haka O «1oBepHYTO»: pa3mep mpudTa OyKBEHHBIX 0003HAYCHU JOJDKEH OBITH Ha JBa pa3Mmepa
OoJblIe pa3MEPHBIX YKMCENl, HAHECEHHBIX HA TOM K€ YepTexe

e
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YCJIOBHOCTI/I u prOH_IeHI/IH Jlnst obneryenus yeprexubix pador 'OCTom npenycmarpubaet-
Csl LIETIBIA PsZl YIPOLIEHUN U YCIIOBHOCTEW. BONTHI, BUHTBI, 3aKJICTIKH, IIIIOHKH, HEITYCTOTEIBIE Ba-
7Bl ¥ IIHHICTH, NIATYHBI, PYKOSTH U T.II. IPU MPOJOJILHOM pa3pe3e (ecim cexymias MmiIoCKOCTh
IPOXOJHUT BJOJb OCH TAKOTO DJIEMEHTA) IOKa3bIBAIOT HE PACCEYCHHBIMU, T.C. HE IITPUXYIOT H
IPOBOJISAT BCE JIMHUU BUJIUMOI'O KOHTYDA.

Takue 31eMeHThI, Kak CIMIIBI MAXOBUKOB U 3y0UaThIX KOJIEC, TOHKHE CTEHKH pedep KeCTKO-
CTH, LIMIOHKH U TOMY HOJOOHOE, OKa3bIBAIOTCA pacceuyeHHBIMU. [yt 60bIIel HAarJISIIHOCTH Yep-
TeXa MOBEPXHOCTH, MTONAJAIOIINAE B CEKYIYIO INIOCKOCTD, HE INTPUXYIOT.

Tema 2.4. lIpaBuna BbinojiHeHusi cedeHuii 'OCT 2.305-2008.CeueHusi BbIHeCEHHbIE;
HaJI0O’KeHHBbIe (2u.)

Jnist BbIsiBIIEHUS (DOPMBI JIETAIH €€ MBICICHHO PACCEKAIOT IUIOCKOCTAMHU U U300paXkatoT Gpury-
PBI, TIOJIY4YarOUIMecs B CEKYIUUX IIOCKOCTAX. B 3aBUCHMOCTH OT pacmojIoKeHHUs Ha YEpPTEeKe ceue-
HUS pa3elisAioT Ha BBIHECEHHBIE U HAJIOKEHHBIE. BhIHECEHHBIE CEUEHMUSI SIBIISIFOTCS IPEIIOYTUTENb-

HBIMH, UX JOIYCKAaeTCsl pacrnojaraTh B pa3pblBe MEXAY YacTSIMHU OJHOTO U TOro e Buaa. Kontyp
BBIHECEHHOTO CEUCHUSI N300paKAIOT CILIOMIHBIMA OCHOBHBIMU JIMHUSIMU.
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HanoxeHHOe cedeHue pacnojararoT BHYTPH KOHTypa H300pakeHHs JAETaId U OOBOZAT
CIUIOITHOW TOHKOW JTMHHMEH, HE MpephIBasi KOHTYP M300pakeHHsI B MECTE PACIOJIOKEHUS HAJIOKEH-
HOTro ce4eHHs. [I0BEpXHOCTH BBIHECEHHBIX M HAJIOKEHHBIX CEYCHHMM BBIACIAIOT COOTBETCTBYIOLIEH
LITPUXOBKOMW CIIJIOIIHBIMUA TOHKUMU JUHUAMMU. [lon0xkeHne cexyiei MmiI0CKOCTH Ha YepTEXE MOKa-
3bIBAIOT PA30MKHYTOM JIMHHMEN C yKa3aHWMEM HampaBiieHHs B3risga. OKOJIO CTPENIOK C BHEUIHEH
CTOPOHBI CTaBAT MPOIKUCHBIE OYKBBI pycckoro andasura (Hanpumep, A-A, b-b). B ceuenun u3o-
OpakaroT, TOJIBKO TO, YTO IOIaJaeT HEMOCPEICTBEHHO B CEKYILYIO JIOCKOCTb.

Jnist BbIsiBIIEHUS (DOPMBI JIETAIHM €€ MBICICHHO PACCEKAIOT TUIOCKOCTSAMH U U300paXkaroT Gpury-
PBI, TIOJTY4YaroUIMecs B CEKYIUUX IIOCKOCTAX. B 3aBUCHMOCTH OT pacmojIoKeHHUs Ha YEpPTEKE cede-
HUS pa3elisAioT Ha BBIHECEHHBIEC U HAJIOKEHHBIE. BhIHECEHHBIE CEUEHMUSI SIBIISIFOTCS IPEIIOYTUTENb-
HBIMH, UX JOITyCKAaeTCs pacrojaraTb B pa3pblBE MEXAY YacTsAMHU OJHOTO U TOro e Bujaa. KoHTyp
BBIHECEHHOT'O CEYCHMS N300pakalOT CIJIOUTHBIMH OCHOBHBIMU JIMHUSIMH.

o BT g
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HanosxeHHOe cedeHMe pacnojararoT BHYTPH KOHTypa H300pakeHHs JAETaId U OOBOZAT
CIUIOIIHOW TOHKOW JTMHHMEH, HE MpephIBasi KOHTYP M300pa’keHHsI B MECTE PACIOJIOKEHUS HAJIOKEH-

HOT'O CECUCHUA.
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[ToBepXHOCTH BBIHECEHHBIX U HAJIOKEHHBIX CEUEHUU BBIIEISIOT COOTBETCTBYIOIIEH IITPUXOB-
KOW CIUIOIIHBIMU TOHKHMMH JUHUSAMU. [lojI0kKEeHHE CeKyllel MIIOCKOCTH Ha YEpPTEKE MOKA3BIBAIOT
Pa30OMKHYTOW JIMHUEW C yKa3aHWEM HampaBieHus B3rsga. OKOJO CTPENOK ¢ BHEIIHEW CTOPOHBI
CTaBST MPOIUCHBIE OYKBHI pycckoro andasura (Hanpumep, A-A, b-B). B ceuennn wuzoOpaxaror,

TOJIBKO TO, YTO MONagacT HEMOCPEACTBCHHO B CCKYIIYIO IMJIOCKOCTD.

A4 58 A A-a
. o
& d=2 8
Ecnu ceuenue CUMMCTPUYHOC, CT'0 MOXKHO I/I306pa)KaTb HAJIOKCHHBIMU B pa3pbIBC ACTAIN oe3
0003HaYECHHI CEKYIIEH MITOCKOCTH, HAMpaBJIEHUs B3TJIsAa Uiau OykB. Eciiu ceyeHne HecuMMeTpuy-
HOC, €TO MOXHO I/I306pa)KaTb HAJIO)KCHHBIM HWJIK B pa3pbIBC ACTAJIH, 0003HaYas MOJIOKCHUE CCKYy-
meil  IMJIOCKOCTH M HalpaBJICHHWE B3IJIsI/1a, HO OyKBaMU HE 0003HAYaeM.
Cexkyl1ue TIOCKOCTH CIEAYET BBIOMPATh TaK, YTOOBI MOJy4aTh HOPMaJbHbIE MIONEPEUYHbIE CEUCHUSI.
Ecmu CUMMCETPUYHOC CCUYCHHUEC HAXOIUTCA B HpOCKHHOHHOﬁ CBs3U C I/I306pa)KeHI/IeM, TO HHUKAKHUC
0003HaueHHs He TpUMEHSIOTCs. Ecnu cexyias miockocTh IpOXOIUT Yepe3 OCh IHITUHIPHYECKOTO,
KOHHYECKOTO WJIN C(HEPUIECKOTO OTBEPCTHSI, TO KOHTYP CEUEHUS JETA0OT 3aKPBITHIM.

4.3.J1abGopaTopHblie padoThI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
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4.4 TlpakTuyecKue 3aHATHSA

Homep pazoe-
Ja oucyun-
JUHbL

Haumenoeanue mem
npakmu4ecKux 3aHAmMU

O6vem
(uac.)

Buo
3aHAmMUA 8 UHmMe-
PAKMUGHOIL, AK-
MUueHOIL,
UHHOGAUUOHHOUL
dopmax,
(wac.)

3

5

Mertonsr mpoenupoBanus. [IpoenupoBanne To4-
KM Ha TPU B3aMMHO MEPIEHAUKYISIPHBIE IIJIOC-
KocTH Tpoekumil. [Tpoexunu mpssmont. [Ipsmsbie
O0IIero TMOJNIOKEHUs; MpsIMbIe YacTHOTO TMOJIO-
eHud. B3anMHOE NOJI0KEHNE NPSIMON U TOYKH.
B3anmMHoOe nosioxeHue NpsMbIX.

Pabora B MaieIx
rpymmax

IIpoekunn miockocTu. 3ajaHue IUIOCKOCTH Ha
KOMIUIEKCHOM dyepTexe. [linockoctu obmero
MIOJIO’KEHUS; IUIOCKOCTH YpPOBHS; IPOELUPYIO-
1iMe II0CKOCTH. Touka u mpsMas B IUNIOCKOCTH.
Jluauu ypoBHS B TuiockocTH. B3aumHoe moiio-
KEHHE MPSIMOU U TIIOCKOCTH, TNIOCKOCTEH.

MHororpanHble NOBEpXHOCTH. Touka Ha TO-
BepxHOCTH. CeueHHue MHOIOrpaHHUKA ILJIOCKO-
cTht0. CeueHHe MHOTOIPAHHON IOBEPXHOCTH
HECKOJIBKUMH CEKYIIMMH IIockocTsamu. Cede-
HUE KOMOWHUPOBAHHOW MHOTOTPaHHOHN TIOBEPX-
HOCTH CEKYyIIeH IMIOCKOCThI0. CedeHne MoIou
(bUTYpHI CEKyIIEH TTOCKOCTHIO.

B3anmHoe nepeceueHre moOBEpXHOCTEN.

CrangapTsl 0OpMIICHUS KOHCTPYKTOPCKOM
nokyMeHTanuu. @opMatsl, TUIIBI JTUHUN; Yep-
TeXHbIC MPUDTHI; OCHOBHAS HAJIHCH.

[IpaBuna Bemonnenust BuaoB ['OCT 2.305-
2008.

Pabora B MasieIx
rpymmax (44)

[TpaBuna BeimonHeHus paspe3oB 'OCT 2.305-
2008. Pa3pe3bl CloOXKHBIC: CTyMEHYATHIEC, JIO-
MaHBbIE.

[TpaBuna Bemonnenus ceyennii [OCT 2.305-
2008.Ceuenns BeIHECEHHBIE, HAITOKEHHEIE.

Pabora B MaieIx
rpymmax (2u)

Coznanne KOHCTPYKTOPCKOM TOKYMEHTAlluu B
cpene komnac-3d. YepTesk MI0CKOTro KOHTYpa.
BelnlonHeHNE CONPSKEHUN.

10

Pazpaborka 3d mozpeneli B cpene kommac-3d.
[Toctpoenue accorumatuBHbX 4YepTexer. Co-
CANMHCHHA PA3bCMHBIC U HCPA3bCMHBIC.

11

PazpaboTka uepTexeit aeraneir cOOpPOYHOTO
y31a B cpezie kommac-3d.

Pabora B MasieIx
rpymmax (64)

12

w

Crenudukanus B cpeae kommac-3d.

N

13

COopounblii uepTexk B cpenae kommac-3d u
Adobe Photoshop.

nToro

36

12

4.5. KoHTpoIbHbIE MEPONIPUSITHS. KYPCOBOii MPoeKT (KypcoBasi paboTa), KOHTPOJIbHAsI

pabora, PT'P, pedepar

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
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4. MATPHUIIA COOTHECEHMSI PA3JIEJIOB YUEGHOU JJUCIIUTIJIMHBI K ®OPMUPYEMbBIM B HUX

MHNPO®ECCHUOHAJIBHBIM, OBHIEKYJIBTYPHBIM KOMIIETEHLIUAM U
OINEHKE PE3YJIBbTATOB OCBOEHUSA JUCHHUIIVINHBI

Komnemenuuu Komnemenuuu
Kon- Z tc Buo ) Ouenxa
MNe, naumenosanue 60 I1IK-6 P yuebnoi pe3yib-
’ uacoe Komn. uac pabomul
pazoenos OucCyunIuHbl mamoe
1 2 3 4 5 6 7

1. HauepratenpHas reoMeTpusi (METOABI MPOCIIMPOBAHUS; TOUKA, JIk, I13, CP |3auert c o11
npsiMasi, INIOCKOCTh Ha 3mope  MoHka; crnocodbl npeoOpas3oBa-
HUS TIPOEKIIMI; MHOTOTPAaHHUKH; MOBEPXHOCTH; CEYEHHE MOBEPX- 54 + 1 54
HOCTEH IMJIOCKOCTBIO; B3aMMHOE MepeceueHrne MOBEPXHOCTEH; aK-
COHOMETPHYCCKHE MOBEPXHOCTH)
2. mxenepHas rpaduka (o0mue npaBuiia opOpMIICHUS YePTEKEH JIk, I13, CP | 3auer c o
B cuctremax ECKJl u CIIJC; BuasI; pa3pes3bl; CEUCHHS; apXUTEK- 27 + 1 27
TYPHO-CTPOUTEIbHBIC YEPTEKU 3JaHUN U COOPYKCHUU — TUIAHHI,
dacajipl, pa3pessl, y3Ibl CTPOUTEIBHBIX KOHCTPYKIIH)
3. KommetotepHas rpaduka (BBeJCHHUE; CIIOCOOBI 3aIaHHs TPUMHU- JIk, I13, CP | 3auer c on
TUBOB. Touek, mpsiMbix B KOMITAC — 3d; komaHasl YepueHus;
cpencrBa Hactpoiiku cpeaslt KOMITAC— 3d; pemaktupoBaHue 27 + 1 27
YepTekKEeH; apXUTEKTYPHO-CTPOUTEIBHBIE YePTEKH 3JaHUH; TTOITy-
YeHHE KOHCTPYKTOPCKOW AOKYMEHTAIMH, MOCTPOSHUE IuarpaMm
cpeacrBamu Microsoft Excel)

eécezo uacoe | 108 108 1 54




6. HIEPEYEHb YYEBHO-METOANYECKOI'O OBECHEYEHUSA AJA CAMOCTOSI-
TEJBHOM PABOTBI OBYYAIOIIUXCS 1O JUCIUIIJINHE

1. HaueprarenbHass reomerpusi: Merogumueckoe mocobue /[ JLII.  T'puropesckas,
N.N.I'pebenmukoBa, ['.A. MBamenko u ap. - bparck : bpI'TY, 2001. - 14Q. -ISBN 581660068 Pe-
Komen006arno Cubupckum pecuoHaIbHbIM YUeOHO-MEMOOULECKUM YEHMPOM BbICULIE20 NPOpecCUOHATb-
H020 00pA308aHUsL OJIsL MENCEY308CKO20 UCHOIb306AHUS 8 Kauecmee yuebHo2o nocobus (ctp. 5 — 137).

2. 2.1lpaBuia BBIOJHEHUS BHIOB [DJIeKTPOHHBIN pecype] : yueonoe mocodue / JLII. I'puropes-
ckas, I'.A. WBamenko [u np.]- Bparck : BpI'Y, 2003. — 84c. — ISBN 5-8166-0093-1 http:
llecat.brstu.ru /catalog/ Yueonbe%2m%20yuecHo-
metoandeckrne%20nocodus/UmkenepHas%20rpadukal/l"puroperckas%2Q1.I1. %
20l pauna%20seinonHenna%20ui0B. Yu.mocooue.2003. pdf

3. [IpaBuna BBIMONIHEHHS CeUeHHI [DIeKTpOHHBIH pecype] : yueOHoe mocobue / JI. I1. I'puropes-
ckas, I'. A. Usamenko [u gap.]. - bparck : BpI'TY, 2003. - 77c. - 2004. — 76c.
http://ecat.brstu.ru/cataldghe6  npre%201%20yue6H0-MeTomnueckne%20mocodust/  UmxenepHas
%20rpacduika/ IlpaBuna %2Meimon  Henus%20ceuennit. Yu.%2010c06wme.2003.pdf Pexomenoosaro
YuebHO-MemooudecKkum 06veouHenuemM no 00pazoeanuio 8 0061ACMuU 1eCHo2o 0eld 8 Kayecmeae y4eOH020
nocooust O CmMyoenmos 8y306 jlecomextuyecko2o npoguis (ctp. 5 — 75).

4. UBamenko, I'. A. HauepraTtenshas reometpust. MmkenepHas rpaduka [DneKTpoHHbIH pecypc] :
pabouas terpans / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. Kpachomanka. - bparck : bpI'Y, 2006. -
88 c. - http://ecat.brstu.ru/catalog¥ie6upre%201%20y1e6H0-
metoandeckrne%20nocodus/UmkenepHas%20rpad
uka/WBamenko%2 .A. Haueprateapras%20reomerpus.Pad.retpans.2006.pdf  Pexomenoosano Cu-
OUPCKUM PEeCUOHATLHBIM Y4eOHO-MemMOOUeCKUM YEHMPOM BbICULIE20 NPOPDECCUOHATLHO20 00PA308aAHUSL
0151 MEIACBY308CKO20 UCNONB306ANHUS 8 KAUeCmee Y4eOH020 nocodust 05t cnmyoenmos 6y306 (ctp. 3 — 89).

5. UBamenko, I'. A. HauepratenbHas reomerpus : yueOHoe mocodue / I'. A. Mamenko. - Bparck :
bpl'V, 2013. - 158&. - ISBN 978-5-8166-0368-Bttp://ecat.brstu.ru/catalOgsieonpie%201%20 y4es-
HoMeTorueckne%20mocoous/Umkenepran%20rpaduka/lBanenko%20.A.%2Maveprate  sibHas1%
20reometpus.Yueb.nmocobue.2013.pdf Pexomendyemes Dedepanvrvim cocyoapcmeennvim 6100xcem-
HbIM 00PA308AMENLHBIM YUPEHCOCHUEM 8bICUIe20 NPOPecCUOHATbHO20 0bpazosanus «Mockosckuil o-
CYOapCMEeH bl CMPOUMENbHBII YHUBEPCUMem» 8 Kayecmee yuebHo2o nocobus ons cmyoenmos BIIO
(ctp. 3—-132).

7. MEPEYEHb OCHOBHOM ¥ JIONMOJHUTEJBHOM JUTEPATYPHI, HEOBXOJIUMOM
JJIs1 OCBOEHUA AU CHUITIJIMHBI

Konuuecmeo
Ne Haumenosanue uzoanus Buo oK3eMniApos | Obecneuen-
3anamun | 6 Oubnuome- HOCMB,
Ke, (OK3./ yea.)
IIT.
1 2 3 4 5
OcHoBHas JuTepaTypa
1. |Hertape, B. M. nxeHepHas U KOMIIBIOTEpHAs rpaduka
. yuebnuk / B. M. Jlertsapes, B. I1. 3ateiibHuKOBA. - 2 k. TI3
u3m., ucop. - MockBa . Akamemus, 2011. - 240c¢. - L ' 31 1
CPC
(Beicmee mpodeccronambHOe 00pazoBaHue. bakanaBpu-
at). - ISBN 978-5-7695-7940-0
JlomoiHUTEIbHAS INTEpPATypa
2. Wmxenepras 3D-xommbroTepHas rpaduka ;. yuebnoe | Jk, I13, 17 1
mocobue mis 6akamaspos / A. JI. Xeitden [u ap.]. - 2€ | CPC (Bimiowast anasor)
u31., mepepad. u gom. - Mocksa : FOpaiit, 2016. - 464. -
(bPakamaBp. Akamemudeckuii kypc). - ISBN 978-5-99161
4663-5
3. Wpamenko I'.A. HaueprarenbHas reometpusi. Maxe- JIxk, I13, 13V) 1
HepHasi rpapuka: Padouas terpams/ I'.A. Mpamenko, | CPC
JLII. I'puropenckast, 3.B.KpacHomanka. — bparck: 'OY
BITO «bpI'Y», 2006. — 8&. http://ecat.brstu.ru/catalogy/
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1 2 3 4 5

Yueb Hble %201%20 yuebHOMeTOommueckne%20moco
ous/Uwx  enepHas  %20paduxa/liBamenko%20C.A.
Haueprarens Has%20reomerpus.Pab.tetpans.2006. pdf

4. HBamenko, I'. A. HauepTtarensHas reoMeTpus. yaeOHOE
mocobue / I'. A. UBamenko. - Bparck: bpI'V, 2013. -
158&. -ISBN 978-5-8166-0368
http://ecat.brstu.ru/catalo§fue6upie%201%20y1eb JIx, 113,
HOMETOAUYE- CPC
ckne%20rocobus/Umxenepuas%2Qrpaduka/MBameHko
%20 .A.%2MaueprarenbpHans%20reomerprs. Yuel.moc
o6me.2013.pdf

1(3Y) 1

8. HEPEYEHDb PECYPCOB UH®OPMAIIMOHHO - TEJIEKOMMYHUKAIIU-
OHHOM CETU «<MHTEPHET» HEOBXOJIMUMBbBIX
JJIs1 OCBOEHUA JUCHUTIJIINHBI

1.9nexkTpoHHbIN KaTanor oubnuorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64e2LNG=&C21COM=F&I21DBN=BOOK&P21DBN
=BOOK&S21CNR=&Z721I0-.

2. DnexrponHas oudimoteka bpl'Y

http://ecat.brstu.ru/catalag

3. DIeKTpOHHO-OMOIMOTEYHAs CUCTeMa Y HUBepcUTeTcKas oudmuoreka online»http://biblioclub.ru.

4. DnexTpoHHO-OMbMMoTeynas cuctema «l3narenbcTBo «JlaHp»

http://e.lanbook.com

5. Undopmanmonnas cucrema "EnuHoe oKHO JOCTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru

6. Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU http://elibrary.ru.

7. Yuusepcuterckas nndopmanuontas cuctema POCCHUS (YUC POCCHA) https://uisrussia.msu.ru/
8. HarmonanbHas snekTponHas o6ubdanoreka HOb

http://xn--90ax2c.xn--plai/how-to-search /

9. METOAUYECKHUE YKA3AHUA 1JIsI OBYYAIOIIUXCA IO OCBOEHHIO
JAUCHUIIJINHbI

[Tpuctynas xk u3ydyeHUIo IUCHUILINHBI MkeHepHas 1 koMIIbloTepHas rpaduka, ooydaronmecs
JIOJKHBI O3HAKOMHUTBCSA ¢ Y4eOHOW mporpamMMmoi, yueOHOM, HaydHOW M METOAMYECKOW JUTepary-
poit, umetomeiics B oubnmuoreke ®I'BOY BO «bpl'V» u 6mbimoreke kadeapsl ManmmmHoBeACHUS,
MEXaHUKHU 1 WHKXECHEPHOU rpaduku.

[TonyunTts B OMOIMOTEKE PEKOMEH/IOBAHHBIC YUYCOHUKH U y4eOHO-METOIUYECKUE TOCOOHs,
3aBECTH TETpajb JJIsi KOHCIIEKTHPOBAHMS JIEKIMH M pabOThl C MEPBOMCTOUYHUKAMH, MPHOOpPECTH
YepTEeIKHBIC WHCTPYMEHTHI (YrOJNBHHUKH, JIMHEHKH, U3MEPHUTEIh, IUPKYIIb), KapaHAalld TBEPIOCTH
M u TM, nactuk, Oymary BarmaH gopmara A3.

B xoJe NeKIMOHHBIX 3aHATHI BECTH KOHCIIEKTHPOBAaHHE Y4eOHOIO MaTepuaa, U BBIIOJHE-
HUe rpadudeckoil yactu Ha popmate A3. 3amaBaTh MPENOAABATENO YTOYHSIONIME BOPOCH C IIe-
JbIO YSICHEHUS TEOPETUYECKUX MTOJIOKEHUH, Pa3peIleHus CIIOPHBIX CUTYyallUH.

B xoae moAroToBKM K MPAaKTUYECKUM 3aHATUSAM H3YyYUTh OCHOBHYIO JIUTEpPATypy, O3HAKO-
MHUTbCS C JIOTMOJHUTEIIBHOW JIUTEpaTypoil, HOBBIMU INyOJMKALMAMU Ha BHYTPEHHUX M BHEIIHUX
ANIEKTPOHHBIX pecypcax. [Ipu 3ToM yuecTb peKOMEeHIAIK IpenoiaBaTess u TpeOboBaHus ydeOHOU
nporpaMmsl. J{jist 6onee KaueCTBEHHOIO0 YCBOCHHS HUKEIIEPEUNCIEHHBIX TEM JUCLUIUIMHBI yKa3a-
Ha COOTBETCTBYIOILAsS JINTEPATYpa.

Paznen 1. HaueprarenbHas reomerpusi (METObI TPOCIPOBAHNS; TOUKA, IPSIMast, IFIOCKOCTh
Ha smope MoHXka; crocoObl mpeodpa3zoBaHus MPOEKIIHA; MHOTOTPAaHHHUKH; TIOBEPXHOCTH; CEUCHHUE
IIOBEPXHOCTEH MJIOCKOCTHIO; B3aMHOE [IEPECCUEHUE TOBEPXHOCTENH; aKCOHOMETPUUYECKHUE MTOBEPX-
HOCTH):
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- MeToapl poenupoBanus; TOUKa, MpsMas, MI0CKOCTh Ha 3mope MoHka U UX B3aUMHOE T10-
noxenue (1,3);

- MHoOrorpaHHMKH; KpUBBIE MOBEPXHOCTH; CEUYEHHUE MOBEPXHOCTEH IIIOCKOCTHIO; B3aHMHOE
nepeceueHue nosepxuocreit (1,3,);

Pasnen 2. UmkenepHas rpaduka (oomrue npasuia odopmireHus yeprexeii B cucremax ECKJI
u CIIJIC; BuasI; pa3pesbl; ceUeHUs; apXUTEKTYPHO-CTPOUTENIbHBIC YEPTEKH 3/1aHUI U COOPYKEHHH
— IJ1aHbI, Gacaibl, pa3pesbl, y3Ibl CTPOUTEIBHBIX KOHCTPYKIIHIA):

- Crangaptel 0OpMIIEHUS KOHCTPYKTOPCKOM JOKyMEHTAalMu: (OopMaThl, MAcCIITAObI; THIIBI
JVHUN; YepTexHbIe MpuThl; ocHOBHas Haamuch (1,2,4,);

- [IpaBuJa BBIMIOTHEHUS BUJIOB, pa3pe3oB, ceueHuil (1,3) u Meronnyeckue pa3paboOTKu:

[TpaBuia BBIIOJHEHHS BHIOB [DieKTpoHHBIN pecypc] : yuebnoe mocobue / JI.II. I'puropes-
ckas, ['.A. MBamenko [u ap.]- Bparck : Bpl'Y, 2003. — 84c. — ISBN 5-8166-0093-1 http:
/lecat.brstu.ru/catalogheonbie %201 %20yuedH0-MeTo uueckne%20nocobus/Umkenepran %20
rpaduka/T'puropesckas%2U1.I1.%2d Tpasuna%2simonnenns %208 n0B. Yu.mocobue.2003. pdf
Jlonyweno YMO sy306 P® no obpazosanuio 6 obracmu mpaHcnopmHulx MAwut U mpancnopmHo-
MEeXHOI02UYECKUX KOMNIIEKCO8 8 Kauecmae yueOHo20 nocoous 0 cmyoeHmos 8y308.

- IlpaBuia BBIOJHEHHS cedeHUI [DeKTpoHHBIN pecypc]| : yuebnoe mocodue / JI. I1. I'puro-
peBckas, I'. A. MBamenko [u ap.]. - bparck : BpI'TY, 2003. - 77c. - 2004. — 76c¢.
http://ecat.brstu.ru/catalog¥e6 nbie%201%20yuebn0-MeToanueckne%20m0cobus/ MmkeHepHas
%20rpadukal ITpasuna %20emon Heana%20ceuennii. Yu.%2010c06ue.2003.pdfPexomendosano
VUeOHO-MemoouyecKkum 00vbeOUuHeHueM no 00pazosanuto 8 001ACMU NeCHO20 0eld 6 Kauecmee
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Pasgen 3. KommnbroTepHast rpaduka (BBeaeHue, CriocoObl 3aJaHusl MPUMUATHBOB, TOYEK, MPs-
mbix B KOMITAC — 3d;komanap1 uepueHus; cpenctBa HacTpoiiku cpeapl KOMITAC— 3d; penakTu-
pOBaHME YEePTEKEN; apXUTEKTYPHO-CTPOUTENIbHBIE YEPTEXKH 3JaHUH; MMOITYyYeHHE KOHCTPYKTOPCKOM
JOKYMEHTAIUH; IOCTpoeHue nuarpamMm cpeacrsamu Microsoft Excel): (1,2)

B Xo/ie MpakTHYECKUX 3aHSATHH MPUHUMATh aKTUBHOE YJYaCTHE B PCIICHUU 3a/1a4 (Kaxaas 3a-
Jlaua OI[CHUBAETCS MPEIMOIaBaTelIeM, U OLICHKA MPOCTABIICTCS B XKYPHAJ); U B 00OCYXKJICHUHU y4eO-
HBIX BOmpocoB. C 1enpio 6osee riay0oKoro yCBOEHHUS M3y4aeMOoro mMarepuana 3a7aBaThb BOIPOCHI
npenogaBarento. [locie moaBeneHNs UTOTOB MPAKTUYECKOTO 3aHSITHS YCTPAHUTh HEJOCTAaTKH, OT-
MEUEHHBIE MPENo/IaBaTEeIeM.

[Tpu moAroToBKe K 3a4eTy C OICHKOMH (B KOHIIE CeMeCcTpa) MOBTOPSTH MPOHICHHBI MaTepua
B CTPOTOM COOTBETCTBHMH C Y4eOHOI MPOrpaMMoii, MpUMepHBIM MepeuHeM yueOHBIX BOIIPOCOB, BbI-
HOCAILIUXCS Ha 3a4€T M COAEPKAIIMXCS B TAHHOM mporpamme. Mcrnonp30BaTh KOHCIEKT JIEKUUN U
JUTEpaTypy, pEKOMEH0BaHHYIO MpernogaBaTesnieM. O0patuTh oco0oe BHUMaHUE HA TeMbl Y4EOHBIX
3aHSTHIA, MPOIMYIICHHBIX CTYICHTOM IO pa3HbIM mpuuuHaMm. [Ipu HEoOXoauMoOCcTH 0OpaTUThCS 3a
KOHCYJIbTAIIUEN U METOAUYECKON TOMONIBIO K MPernoaaBaTesto. TeMbl MPONyIIEHHbBIX 3aHSATHM CTY-
JEHTOM MPOopadaTHIBAIOTCS U MPEABSBISIOTCS MPENoIaBaTeNto Ay oT4yera. [ paduyeckas 4yacTh Te-
MBI IIPOMYIEHHOTO 3aHSTUS BBITOJHSAETCS CTYJIEHTOM B COOTBETCTBUU C WHIUBUAYAIbHBIM Bapu-
AHTOM U TIPEIBIBISIETCS MPErnoaaBaTelto Ui oneHnBaHusa. OleHKa BBICTABISIETCS B KypHaI. Bee
rpadgudeckrue padoThl, BHIMOJHEHHBIE HA 3aHATHIX Ha (popMaTax W KOHTPOJIbHBIC PabOThI B KOHIIE
ceMecTpa MOAIMIUBAIOTCSA B ATbOOM C TUTYIBHBIM JTUCTOM. [loTepsiHHBIE pabOTHl BOCCTaHABIMBAIOT-
Csl CTyJIEHTOM B 00s13aTeIbHOM Mopsiike. B yueOHOM mpoiiecce BBIACSAIOT JBA BUA CAMOCTOSTEIb-
HOW paboTHI:

- ayIUTOpHas;

- BHEAY/IUTOPHAS.

AynutopHas caMoCTOsITeNIbHasg padoTa Mo JTUCHUIUIMHE BBIMOIHICTCS HAa YYEOHBIX 3aHSITHIX
MOJ1 HEMOCPEJICTBEHHBIM PYKOBOJICTBOM IPETMOABATEINS U IO €T0 3a/IaHUIO.

BHeaynutopHas camocTosiTelbHas paboTa BBINONHIETCS OOydalolUMCs MO  3a/laHuI0 Tpe-
nojaBareisi, Ho 0e3 ero HemocpeacTBeHHOro ydactus. CopepkaHuwe BHEAYJUTOPHOW CaMOCTOS-
TEIbHOW OMpEeNaeTcs B COOTBETCTBUU C PEKOMEHIYEeMbIMU BHUJAMH 3aJJaHUIl COIJIACHO MpUMeEp-
HOU U paboueit mporpaMm y4eOHON AUCIUIITUHBI.

Bunamu 3aganuii 1711 BHEAyIMTOPHOU CaMOCTOSITEIIbHOM paOOTHI SBIISIOTCS:

- 071 061a0eHUsl 3HAHUAMU. YTeHUE TeKcTa (YueOHHMKA, MEPBOMCTOYHUKA, IOTOIHUTEILHON
JIMTEPATyphl), COCTABIICHHE IUIaHA TEKCTa, rpaduyeckoe M300paKEHHUE CTPYKTYpPhI TEKCTa, KOH-
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CIIEKTHUPOBAHME TEKCTA, BBIMMMCKU M3 TEKCTa, paboTa CO CIIOBAPSIMU M CIIPABOYHHKAMH, O3HAKOMIJIE-
HUE C HOPMATUBHBIMU JJOKYMEHTaMH, Y4eOHO-HUCCIIeIoBaTeNIbcKast paboTa, UCIOIb30BaHUE ayIHO-
Y BUJICO3aINCEH, KOMITBIOTEPHOU TEXHUKU U MHTEpHETa 1 1.

- 0J11 3aKpeniieHus u cucmemamuzayuu 3Hanutl: padota ¢ KOHCIEKTOM JIeKIHH, 00paboTka
TEKCTa, MOBTOPHAs paboTa Haja yueOHBIM MaTtepraioM (YueOHHKa, TIEPBOUCTOYHHKA, JOMOTHUTEIb-
HOW JIUTEpaTyphl, ayIuo U BUACO3AMUCEH, PEIICHUs 3ajad, BBHIOJHEHUE 3aIaHUi KOHTPOJBHBIX
paboT, OTBET Ha KOHTPOJILHBIE BOMPOCHI, TECTUPOBAHUE U JP.

- 014 hopmuposanus ymMeHul: PeEUICHHE 3a1a4 U YIpaXHEHUH 1Mo oOpasily, pelieHue Ba-
PHATHBHBIX 3a/1a4, BBIOJHEHHE pacueToB (rpaduyeckux padoT), pelicHHe CHTYyalnOHHBIX (IIpo-
(deccHoHaIbHBIX) 3a/a4, MPOCKTHUPOBAHUE W MOJCIMPOBAHUE PA3HBIX BHJIOB U KOMIIOHECHTOB
poeCCHOHAIBHON  JIEATEIBLHOCTH, pe(IIeKCUBHBIN aHanM3 MPOPECCHOHAIBHBIX YMEHHH C HC-
MOJIb30BaHMEM ay/HO- U BHJICOTEXHUKH; BBIMOJHEHUE rpa@uueckux paboT Ha MEePCOHATHLHOM KOM-
npioTepe B komac-3d u zip.

CamocTtosTenpHas padoTa OCYIIECTBISIETCS HHAUBUIYAIbHO WIIA TPYIIIaMU CTYJICHTOB B 3aBH-
CUMOCTH OT IIeJTH, 00beMa, KOHKPETHONH TeMAaTHKU CaMOCTOSITEIbHOW PaOOThI, YPOBHS CIIOKHOCTH,
YPOBHSI YMEHHH CTYIEHTOB. KOHTPOIb PE3yJbTaTOB BHEAYAMTOPHOW CAMOCTOSITENLHON pabOTHI
00yJaronuxcsi MOXET OCYIIECTBJIATHCS B TpeJeiax BPEMEHH, OTBEIECHHOTO Ha 00s3aTeIbHBIC
yueOHbIC 3aHATHUS MO AWCIHUILUIMHE W BHEAYIAUTOPHYIO CaMOCTOSATEIBHYIO Pa0OTy CTYIEHTOB IO
JTUCIUATIIINHE, MOXKET MPOXOAUTH B TUCbMEHHOW, YCTHOW MJTM CMEIIaHHOU (Gopme.

9.1.MeToanyeckue yKazaHusi AJs1 00y4arOMXCs M0 BHINMOJTHEHHIO MPAKTHYECKHX padoT

IIpakTuyeckoe 3anaTue Nel

Tema: Cranmaptel opopMIICHUS KOHCTPYKTOPCKOM MTOKYMEHTAIMu: (popMaThl, MacIITaOBbI;
TUTIBI TUHUH; YePTEeKHBIC MIPUDTHI; OCHOBHASI HATITUCH.

[{enb pabGotel: OCBOGHHE CTAaHAAPTOB, HCIOIB3YIOMUXCS B OGOPMIEHUN KOHCTPYKTOPCKOMN
JOoKyMeHTaruu: «Dopmatel», Macmradbr»; «Iunel TUHUN», HeprexHbie MpUPTh»; «OCHOBHAS
HAJMKCH».

3ajanue:

1. B cooTBeTCTBUU C TPeOOBAHUSIMH TOCYIAPCTBEHHBIX CTAaHAApTOB 0GOpMUTH popMat A3;

2. BBHIMONIHUTE OCHOBHYIO HAANUCh B COOTBETCTBUU C TPEOOBAHUSMH TOCYIapCTBEHHBIX
CTaH/IapTOB;

3. HpOI/IBBeCTI/I COOTBCTCTBYIOIIUC JJISI TUTYJILHOI'O JINCTA 3aIlMCH.

®dopma oTyeTHOCTU: TUTYNIBHBIN TUCT HA BaTMaHe (hopmaTa A3.

3aI[aHI/I5I JUJIS CaMOCTOSITSIILHOU DaGOTBI:

[IpopaboTka Hanmucanusi OyKB MIpU(Ta YEPTESIKHOTO PA3TUIHBIX HOMEPOB.

PGKOMGHI[aHI/II/I 110 BBIITOJHCHHUIO SaHaHHﬁ 1 MOATOTOBKEC K MPAKTUYCCKOMY 3aHATHUIO

7w, Z 50

o) Budst

7 57

[

OcHoBHoe Ha3zHaueHue ctangaptToB ECKJ[ — ycTaHOBIE€HHE B OpraHu3alUsixX U Ha MpPEanpu-
ATUSAX €IUHBIX TMPABUJ BBIIOTHEHUS, OPOPMIICHHS U O0paleHNss KOHCTPYKTOPCKON JOKYMEHTAIUH,
KOTOpBIE JOJKHBI 00€CIeunBaTh: BO3MOKHOCTh B3aMMOOOMEHa KOHCTPYKTOPCKUMHU JOKYMEHTaMU
MEXy OpraHU3alUsAMH U MPEeINpUATHsIMH 0e3 X nepeodopmieHns; cTabuin3annio KOMIUIEKTHO-
CTH, UCKJIIOYAIONIYIO 1yOJIMpOBaHUE U Pa3pabOTKy He TpeOyeMbIX MPOU3BOJCTBY JOKYMEHTOB; BO3-
MOKHOCTh PAaCIIUPEHUs] YHU(DUKAINKA NP KOHCTPYKTOPCKOW pa3paboTKe MPOEKTOB MPOMBIILICH-
HBIX W3JeNuil; ympoiieHne GpopM KOHCTPYKTOPCKHX JTOKYMEHTOB M TpaduyecKux H300pakeHHH,
CHIXKAOIIEE TPYJOEMKOCTh MPOEKTHO-KOHCTPYKTOPCKHUX pPa3pabOoTOK MPOMBINUICHHBIX H3ACITUH;
MEXaHM3AIMI0 U aBTOMATHU3AlMI0 OOpaOOTKM TEXHUYECKUX JOKYMEHTOB U COAEpIKalllehcs B HUX
UHOpMALINY; YITYYIICHHE YCIOBUNA TEXHUYECKOH MOATOTOBKY MPOU3BOJCTBA; YIYUIICHUE YCIOBUI
SKCIITyaTalliy MPOMBIIUICHHBIX M3/EUil; ONepaTUBHYIO MOATOTOBKY JOKYMEHTALUU JUIsl ObICTPOi
NepeHaNaIKi ICUCTBYIOIIETO IPOU3BOICTBA.

Ycranonennsie crangaptramu ECKJI mpaBuia u monoxeHus mo paspadoTke, opopMiIeHUI0 U
oOpalleHnIo TOKYMEHTAllUU PACTPOCTPAHSIOTCSA: Ha BCE BUIBI KOHCTPYKTOPCKUX OKYMEHTOB, Ha
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YUETHO-PETUCTPALIMOHHYIO JOKYMEHTALMIO M JTOKYMEHTAlMI0 110 BHECEHHIO M3MEHEHHUIl B KOHCT-
PYKTOpPCKHE JOKYMEHTBI; Ha HOPMATHBHO-TEXHHUYECKYI0 M TEXHOJIOTMYECKYIO JOKYMEHTAIIHIO, a
TaKk)K€ Hay4YHO-TEXHUYECKYIO0 U y4eOHYIO JIUTEepaTypy B TOH 4acTH, B KOTOPOM OHH MOTYT OBbITh 1Jis
HUX MPUMEHEHBI U HE PErJIAMEHTHPYIOTCS CIIeUaIbHBIMUA CTAHIAPTAMHU U HOPMATHBAMH, YCTaHAB-
JUBAIOUIMMH TIPaBUJIa BBITIOJHEHUS ATOM JOKYMEHTAllMU U JHUTepaTyphl, Hampumep (opmaroB u
mpru(TOB IS IEYATHBIX U3JAHUH U T.11.

I'OCT 2.101-68ycranaBiauBaeT BUABI U3ICTUN OTpaciel MPOMBIIUICHHOCTH MPH BBHIMOJTHEHUN
KOHCTPYKTOPCKOM JOKYMEHTAUH.

Jlemans — u3aenve, U3rOTOBIEHHOE U3 OJHOPOJHOTO 10 HAMMEHOBAHUIO U MapKe MaTepuana,
0e3 npuMeHeHs1 COOPOYHBIX ONEpaLUi.

Coopounas eounuya — U3i€UE, COCTaBHbIE YaCTH KOTOPOTO IMOAJIEKAT COSAMHEHHUIO MEXIY
co0Ol Ha TPEANPHUITUU-U3TOTOBUTENIE COOPOYHBIMHU OMEpPAlUsIME (CBUHUMBAHUEM, COUWICHCHHEM,
KJICTIKOM, CBAPKOM, MAMKOM, OIIPECCOBKOM, pa3BaIbIIOBKOM, CKIIEMBAHUEM, CIIUBKOM H T.II.).

Komnnexc — nBa u 6onee crielin()UIMPOBAHHBIX U3JIENHsI, HE COSAMHEHHBIX Ha TPEIIPUITHH-
U3TOTOBUTENE COOPOYHBIMU OTEpaIMsIMH, HO IMpeIHAa3HAUYEHHBIX JJISl BBIIIOJIHEHUS B3aUMOCBS3aH-
HBIX JKCIUTyaTallMOHHBIX QyHKumid. Kaxkmoe u3 3TuX crenuuiupoBaHHbIX U3/ICTHI, BXOMSIINAX B
KOMIUIEKC, CJIY>KUT JIJISl BHITTOJIHEHUSI OJHOW MJTM HECKOJIBKUX OCHOBHBIX (DYHKIIMM, YCTAaHOBICHHBIX
JUTSL BCETO KOMITJIEKCA, HAPUMED: MOTOYHAS JIMHUS CTaHKA; aBTOMAaTH4ecKas Tele)OHHAs CTaHITH.

Komnnexm — nBa u 6onee u3nenusi, He COEIMHEHHBIE Ha MPEANPUATUH-U3TOTOBUTENE COOPOY-
HBIMHU OTEPAlUSIMH U TpEACTaBIAIONIe co00i HabOp M3AENNi, UMEIOMIMX 00Iee IKCIUTyaTaluoH-
HO€ Ha3Ha4yeHHE BCIIOMOTraTeNIbHOTO XapakTepa, HalpuMep: KOMIUIEKT 3alacHbIX YacTed, KOMILIEKT
WHCTPYMEHTA U MIPUHAJICKHOCTEH, KOMIUIEKT M3MEPUTENBHON anmapaTypsl T.11.

[Ipu onpenenennu KomnieKmHoOCmuy KOHCTPYKTOPCKUX JOKYMEHTOB Ha M3JENus CIEAyeT paz-
JMYATh. OCHOBHOU KOHCMPYKMOPCKUU OOKYMEHM; OCHOBHOU KOMNIEKM KOHCMPYKMOPCKUX OOK)-
MEHMO8; NOJIHbIU KOMNIIEK KOHCMPYKMOPCKUX OOKYMEHMO8.

OCHOBHOU KOHCMPYKMOPCKUL OOKYMEeHmM W3ACINS TOJHOCTBIO U OAHO3HAYHO OMPEACISIOT
JTAHHOE U3JIEJINE U €r0 COCTAaB.

3a OCHOBHBIE KOHCTPYKTOPCKHE JOKYMEHTBI MPUHUMAIOT: Ul JeTaleii— - yepmeoic Oemanu,
JUIsL COOPOYHBIX €AMHMUII, KOMIUIEKCOB U KOMIUIEKTOB— — COOPOUHDBLLL YEePMENC U Cneyudurkayuio.

B 2006roxy BcTynuian B CHITy TOCYaPCTBEHHBIE CTAHIAPTHI €IUHON CHCTEMBI KOHCTPYKTOP-
CKOM TOKyMEHTAllUHY, yCTaHABIMBAIOIINE 001I1e TPEOOBAaHUS K BBIMIOJIHEHUIO 271eKMPOHHBIX KOHCI-
PYKMOPCKUX 0OKyMeHmog N3eNU MalllMHOCTPOeHUs U pubopocTpoeHus. Ha ocHOBe HacTosIero
CTaHJapTa MOTYT OBITh pa3pabOTaHbl CTAHAAPTHI C YYETOM OCOOCHHOCTEW NMPUMEHEHHs U oOpariie-
HUS PA3JIMYHBIX BUIOB AJIEKTPOHHBIX KOHCTPYKTOPCKHUX JOKYMEHTOB.

Cornacuo I'OCT 2.051 — 200@oxymenm anexkmpounsiti ([{3) — 5mo KOHCMPYKMOPCKUll 00-
KYMEHM, 6bINOJIHEHHbIU KAK CMPYKMYPUPOBAHHbIN HAOOP OAHHLIX, CO30A8AeMbIX HPOSPAMMHO-
MexXHUuYecKum cpeocmeom. [ BHIMOTHAIOT HA CTAAMU Pa3pabOTKH M3JENUs U MPUMEHSIOT Ha BCEX
CTaMAX KUZHEHHOTO IMKIIA u3enus. /IO nmonydaroT B pe3yabTaTe aBTOMaTU3UPOBAHHOTO MTPOEKTH-
poBanus (pa3paboTKu) WM NpeoOpa3oBaHMs JOKYMEHTOB, BBIIOJHEHHBIX B OyMakHOW (opme, B
AJICKTPOHHYIO (hOpMY.

Bunsl konctpykTopckux nokymeHToB. [OCT 2.102-68 ycranaBnuBaeT BHUIBl M KOMILJICKT-
HOCTb KOHCTPYKTOPCKHX JOKYMEHTOB Ha M3JENUsl BCEX OTpacieil mpombliuieHHOCTH. K KOHCTpyK-
TOPCKHM JIOKYMEHTaM OTHOCAT TpaUyecKue M TEKCTOBBIE JOKYMEHTHI, KOTOpPbIE B OTAEIHHOCTU
WIM B COBOKYITHOCTH OMPEIEINAIOT COCTaB M yCTPOWCTBO U3JENHS U COAEpkKAT HEOOXOAUMBIE JaH-
HBIC JUTS €70 pa3pabOTKU WIIM U3TOTOBIICHUS , KOHTPOJIS, TPUEMKH, SKCILTyaTallui U peMoHTa. Hike
NEPEYHCIIeHbl HEKOTOpBIE BH/IBI TOKyMeHTOB (0osee moapobuo cm. [TOCT 2.102-68). Yepmeoic Oe-
many — JTOKyMEHT, COAEpKaINi H300pakeHne JeTalu U ApYyrue JaHHble, HEOOXOIUMBIE IS €€ U3-
TOTOBJICHUS ¥ KOHTPOJIsi. COopounblil uepmedic — TOKYMEHT, COJIEPKAIINN N300pakeHre cOOPOUHOM
SIMHUIIBI ¥ IPYTUE NaHHbIE, HEOOXOAMMBIC /IS €€ COOPKH (M3rOTOBIICHHSI) M KOHTPOJIS.

Yepmeoiw 0bwe2o 6uoa — NOKyMEHT, ONPEACIAIONNN KOHCTPYKIUIO U3/1EHsI, B3aUMOICHCTBUE
€ro COCTAaBHBIX YacTed M MOACHSIOUIMNA MPUHIMIT paObOThl U3AETHs. TeopemuyecKkul yepmedxic — J0-
KyMEHT, OMPEIeAIONni reoMeTprueckyo Gopmy (00BOBI) U3CTUI U KOOPAUHATHI PACIIONONKe-
HUSI COCTaBHBIX yacTel. [ abapummuwiii uepmedic — JOKYMEHT, COJCPXKAIIUN KOHTYpHOE (YIPOIICH-
HOE) N300paKEHUE U3 ¢ TA0APUTHBIME, YCTAHOBOYHBIMHU M MPUCOCAMHUTEIBHBIMU Pa3MEpPaMHU.

Monmadsicnvlii uepmedic - TOKYMEHT, COJCPXAILIHi KOHTYpHOE (YHIpPOIIECHHOE) M300pakeHue M3Je-
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JIMs, a TaKKe JaHHbIC, HEOOXOAUMBIE IS €r0 YCTaHOBKH (MOHTa)ka) Ha Mecte mpumeneHus. Cxema
— JIOKYMEHT, Ha KOTOPOM TOKa3aHbl B BUJC YCIOBHBIX M300paKEHUH MM 0003HAUYCHUN COCTaBHBIC
YacTU U3JENUS U CBA3M MKy HUMH. Cneyuguxayus - TOKyMEHT, ONpenessioninii cocraB cOopoy-
HOW €IMHUIIBI, KOMIUJIEKCA WJIM KOMILIEKTa. Bedomocms cneyugurayutl - TOKyMEHT, COIEPKAIUN
nepeyeHb Bcex crenr@ukaiii COCTaBHBIX YacTel M3JIeNHs ¢ YKa3aHHEeM UX KOJIWYECTBA M BXOAM-
MOCTH.

Tloschumenvuasa 3anucka - TOKYMEHT, COACPIKAIIMN OMUCAHUE YCTPOMCTBA W MPUHIIMNA JEH-
CTBHSI pa3pabaThIBAEMOT0 M3/EHs, a TAaKKe 000CHOBaHKE MPHUHATHIX NPU €ro pa3paboTKe TeXHUYEe-
CKHX U T€XHHUKO-DKOHOMUYECKUX peleHul. Texnuueckue yciosus - JOKyMEHT, coJlepKauiuii Tpe6o-
BaHUS (COBOKYITHOCTh BCEX IOKa3aTeseid, HOpM, MPABUII U TIOJI0XKCHUIN) K U3JICIIHI0, €0 U3TOTOBJIC-
HUIO, KOHTPOJIIO, IPUEMKE U MTOCTaBKE, KOTOPbIE HEIEIecO00pa3HO yKa3bIBaTh B APYTUX KOHCTPYK-
TOPCKHX TOKyMEHTaX. Tabauya - TOKYMEHT, COAepKAIIUK B 3aBHCUMOCTH OT €r0 Ha3HAYECHUS COOT-
BETCTBYIOIIME J1aHHbIE, CBEIEHHbIE B Tabuuiy. Pacuem - TOKYMEHT, COAepalluii pacdyeThl mapa-
METPOB U BEJIMYMH, HAIPUMED, pacdeT pa3MepHBIX IeNel, pacyeT Ha MPOYHOCTh U Ap. [lamenmubiii
Gopmynap - TOKYMEHT, COIepKAIlUi CBEJACHUS O MATEHTHOM YUCTOTE O0BEKTA, a TAaKXKEe O CO3/aH-
HBIX ¥ HCIIOIH30BAHHBIX MPHU €T0 pa3paboTKe OTEUECTBEHHBIX H300PETCHUSIX.

1. BoinosiHeHHWE TEOMETPUUYECKUX (PUTYP C MCTOIb30BaHUEM PA3IUYHBIX TUIIOB JIMHUK B CO-
OTBETCTBHUH C UHAUBHUIYaIbHBIM BApUAHTOM.

PexoMeHyeMble HCTOUYHUKH:

1. Jluaun yeptexa. FOCT 2.303 — 68

2. llIpudtser gyeprexnsie. 'OCT 2.304-81

3. OcuoBnas Haanuck. [OCT 2. 104 — 68

4. ®opmatel [OCT 2.301 — 68

5. Macmta6st 'OCT 2.302 — 68

OcHoBHas nuTeparypa

1. dertspes, B. M. UmxeHepHast U KoMIblOTepHas rpaduka : yueOuuk / B. M. Jlertspes, B. I1. 3a-
TBUIBHUKOBA. - 2-€ U3/., uctp. - Mocksa : Akagemus, 2011. - 24Q. - (Beiciiee npodeccnonanbHoe 00pa-
3oBanue. bakanaBpuar). - ISBN 978-5-7695-7940-0

JlononHuTenbHAS IUTEPATYPA

1. UBamienko, I'. A. Haueprarenbhas reomerpust: yuebHoe nocobue / I'. A. MBamienko. - bpatck:
BbpI'Y, 2013. -158. -ISBN 978-5-8166-036Bttp://ecat.brstu.ru/catal0g¥eompie%201%20yuebHOMETO U
yeckne%20nocobus/Muxenepnas%20rpabuka/UBamenko%20.A.%2MaueprarenpHas%20reometpust
Yueb. nocobue.2013.pdf

KoHTposbHbIE BOIPOCHI ISl CAMOIIPOBEPKHU

1. HazoBute ocHoBHBIE opmathl uepTexeit mo 'OCT 2.301-68.

2. Kak 00pa3yroTcst JOMOJIHUTENbHBIE (JOPMATHI YEPTEIKEH ?

3. B xakux npeaenax q0iKHA OBITH TONIIMHA CIIOMIHON TOJICTOM OCHOBHOW JTMHUU?

4. Kakas ToJNIIMHA IPUHATA AJI LITPUXOBOH, IITPUXITYHKTUPHOM TOHKOM U CIIJIOLIHON BOJI-
HHUCTOH JIMHUY B 3aBUCUMOCTH OT TOJIILMHBI CIUIOLIHOM TOJICTOW OCHOBHOM JIMHUU?

5. Kakue ycranoBiieHbI pa3Mepsl IpH(Ta U UeM onpezensiercs pasmep mpudra?

6. B kakux cimydasx yMEHBIIAETCS pacCTOSIHUE MEXKTy OyKBamMu?

IIpakTHyeckoe 3anaTHE No2

Tema: Metons! npoenupoBanus. lIpoennupoBanue TOYKM Ha TPU B3aUMHO NEPIIECHIUKYISP-
HbIE TIOCKOCTH mpoekuuid. [Tpoexiun npsimoii. [Ipsimbie o01iero moyioKeHus; IpsiMble YaCTHOTO
MOJI0KEHUA. B3anMHOE NoI0)KeHUe NPsAMOK U TOYKHU. B3auMHOE MOJI0KEHUE MTPAMBIX.

[{eab pa®oThl: U3yuyeHHE FEOMETPHUUYECKHX OCHOB MOCTPOCHUS M300paKeHU TOYEK U TMpsi-
MBIX JIMHUW HA YEPTEKE U OTHOLICHUIN MEX1y HUMU; MPABUJI BHITIOJIHEHUS U UYTCHHS YepTexKel pas-
JUYHOTO Ha3HAYEHUS; METOJOB PELICHUs MH)KECHEPHO-TEOMETPUUECKUX 33/1a4 Ha YEPTEXKE, a TAK Ke
npaBui1 opopMIIeHHS rpadhuIecKoil KOHCTPYKTOPCKO-TEXHUUECKOH U APYroi TOKyMEHTAIIHH.

3ajaHue:

1. IToctpouts yepTexk (TpH MPOEKIMK) 33JaHHOTO TEOMETPUUECKOro o0bekTa. Ha mpoekimsx

BBIIETIUTh CUHUM LIBETOM NpsAMyto KN, kpacHbIM 11BeTOM npsimyro KL, 3eJ€HbIM LIBETOM NPSMYIO
LM.
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2. OnpenenuTh HETOCTAIOIYIO TPOSKITUIO0 TOUKHU K.
3. JlocTpouTh MPOEKINH 331aHHBIX MPSIMBIX MIPU YCIOBUH, YTO OHU ITEPECEKAIOTCA.

A =
A

| \/
|
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|
B ‘ 1 [ |
N A
A m m

I =

a) 0) B) a) 0) B)
4. Yepe3 TouKy A IpoBecTH NpsMYI0, NapauleabHylo Iiockoctd I1; u mepecekaromryro 3a-
JAHHYIO MPSMYIO.
5. HOCTpOI/ITB HpOI/I3BOHBHyIO TOPU30HTAJIb, IEPECEKAOIYIO IBE 3a/laHHbIE NPSMBIE.

6epes Tquy A HpOBeCTI/I PSIMYIO, nepeceKanmy}o JIBE sanaHHHe npsIMbIE.
7. ITocTpouTh MPOEKIIUH TOPU3OHTAIBLHO MPOCIUPYIONICH MPSIMOH.
8. IlocTpouts mpoeKuuu PPOHTATBHO MPOCHUPYIOIIEH MPSMOH.
®dopma otuetHocTU: Batman dopmata A3 ¢ pemeHrem 3aaHHbIX 3a/1a4.
3aaHud U1 CaMOCTOSITEIbHONU PaOOTHI:

1. ITocTpouTh TPOEKITUU TOPU3OHTATHHOM MPSMOH.
2. IlocTpouth NMpOEKUUU PPOHTATBHOM MPSIMOH.

m m n

3. JocTpOouTh TOPU30OHTATIBHYIO TPOEKIINIO MATHYTOJIbHUKA.

PexoMeHnaanuu rno BbIMOJHEHHIO 3aIaHUM U MMOJITOTOBKE K MPAKTUYECKOMY 3aHATHIO

[TpopaboTka TEOpeTUYECKOT0 MaTepuaa mo TeMe.

PexoMeHnyemble HCTOUHUKH:

1. HauepraTensHast reometpus . Mmeroandeckoe mocodue / JI.IL.I puropesckas, N.U. I'peben-
mmkoBa,l.A. UBamenko u ap. - bparck : bpI ' TY, 2001. - 14@. - ISBN 58166006X

2. UBamienko, I'. A. HadeprarenbHas reomerpus: yueoHoe nocobue / I'. A. MBamienko. - bpaTck:
bpl'Y, 2013. - 15&. ISBN 978-5-8166-0368-3http://ecat.brstu.ru/catalogfiecnpie%201%20 yue6-
HomeTtoandeckne%20nocobus/Umxenepras%20rpaduka/lsamenko%20".A. %20 adeprate
abHass% 2Qreomerpus.Yueb.mocobue.2013.pdf

OcHoBHas nuTeparypa

1. dertspes, B. M. UmxeHepHast U KOMIbIOTepHas rpaduka : yueOuuk / B. M. Jlertspes, B. I1. 3a-
TBITBHUKOBA. - 2€ U3]1., UCTp. - MockBa : Akagemusi, 2011. - 24@. -(Breiciuiee mpodeccruoHaisHOe 00pa3o-
Banue. bakanaspuar). - ISBN 978-5-7695-7940:0

JlononHuTenbHAs IUTEPATYPA

1. UBamenko, I'. A. HauepratensHas reomerpusi: yueOHoe mocobue / I'. A. WBameHnko. - Bparck:
bpI'Y, 2013. -158. -ISBN 978-5-8166-036&ttp://ecat.brstu.ru/catalogvieonpie%201%20yyecHOMETO AN
geckrne%20nocobus/UmkenepHan%20rpaduka/lpamenko%20 .A.%20HaqeprarenbHas%20reomeTpus

.Yue6. mocobue.2013.pdf
KoHTpOJBEHEIE BOIPOCHI IS CaMOIPOBEPKHU
1. Kakue mpsiMbie Ha3bIBAIOTCS IPSIMBIMU OOIIIETO MOJOKCHHS ?
2. HazoBuTE OCHOBHBIE TUIOCKOCTH MPOESKIIAMA.
3. YTo Takoe KOMIUIEKCHBIA YePTEK U KAKOBBI IIPABUIIA €TO MOCTPOCHUS?
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4. Ha3oBHUTE BO3MOXKHbBIE OTHOCUTENbHBIE MTOJIOKEHUSI IBYX MPSAMBIX.
5. JlaiiTe onpenenenne ropu30HTAIBHO MPOCHUPYIOIIEH MPAMOiA; (PPOHTAIBHON MPSMOH.

IIpakTuyeckoe 3anaTHe Ne3

Tema: Ilpoeknuu MiI0CKOCTU. 3alaHUE TUIOCKOCTH Ha KOMIUIEKCHOM uepTexe. [linockoctu
00IIEero MOJOXKEHUS,; TUNIOCKOCTA YPOBHS, MPOCIUPYIONINE MIIOCKOCTH. Touka u mpsiMasi B TIOCKO-
ctu. JIuHUM ypOBHS B IJIOCKOCTH. B3auMHOE Mo0keHue NPSAMON U TIIOCKOCTH; TNIOCKOCTEM.

[{esib pabOTHI: M3yYEHHE F€OMETPUUECKUX OCHOB MOCTPOCHUS M300paKeHUI MPSIMBIX JIMHUH
Ha 4YepTeKe M OTHOIICHUN MEXAY HUMHU; METOAOB U MPAaBUJI BBHIIIOJHEHUS U YTCHHS YepTEeKeN paz-
JUYHOTO Ha3HAYEHUS; METOJOB PEIICHUS HH)KCHEPHO-TEOMETPUUECKUX 33/1a4 Ha YePTEXKE, a TaK Ke
npaBui opopmieHus rpaguIeckoil KOHCTPYKTOPCKO-TEXHUUECKOU U IPYTO IOKYMEHTAIIUH.

3ajanue:
1. TloctpoiiTe MTUHUIO TIEpeceUeHus IIOCKOCTeN 4 u E.

E /N % z . Ef

a) 0) B) a) 0)
2. IIpoBenute uepe3 Touky K mpsamyro t, mapaiienbHylo 3aJaHHON IuiockocTH. IlpoBenute
yepes TouKy K II0CKOCTh A, mapaiieabHyI0 3aJaHHON MIOCKOCTH.
3. OnpenenuTh JUHUIO TIEPECEUCHNUs 3alaHHBIX TNIOCKOCTEH. BBIIBUTH BUAMMOCTD IT€OMETpH-

YECKUX DJIEMEHTOB Ha Mpoekiusax. [lokpacuTh OJHY M3 IUIACTUHOK 3€JIEHBIM ILIBETOM, a JAPYIYIO -
HKEIITHIM.

1 1
45 68 s
243 4

N 2

m

4. Tpeyronsaukun ABCu KLM nepecekatores mo npsimoit ST. Yka3aTe BUIUMOCTD YacTel 3a-
JIAHHBIX TPEYTOJILHUKOB U MOKpacutb AABC xentbiM 1BeTOM, a AKML 3enensiM, ecnu: npsimast AC
npoxoaut niepex npsimoit KL;npsimast 4AC npoxoaut niepex npsimord KM;npsimast LM nipoxonut mie-
pen npsimoit AB.

5. OnpenenuTh IMHUIO TIepecedeHus 1ByX TpeyrodbHUKoB ABC u KLM. IloctpoeHus BbImoi-
HUTH Ha ¢opmare A4. a) A (95; 40; 10)B (55; 60; 55)C (20; 5; 20), K (110; 30; 30), L (80; 5;
60), M (35; 40; 10)p) A (100; 15; 20)B (65; 70; 50),C (15; 35; 0), K (110; 45; 40), L (25; 10;
45), M (80; 70; 0)B) A (90; 25; 30)B (20; 0; 45),C (60; 45; 10), K (80; 0; 20), L (45; 50; 50), M
(10; 20; 5).

@Dopma oryetHocTu: Batman opmata A3 ¢ perieHneM 3a1aHHbIX 3a/1ad.

3a/1aHus AJI CaMOCTOSITEeNIbHON paboThI:

Hansl: TpeyronsHuk ABC, Tpeyronsauk DEF, tpeyroasauk KNT u npsimast LM, tpeGyercs:
3a0aya 1 — moCTPOUTH JIMHUIO TepeceueHus: TpeyroibHuka 4ABC 0011ero nojJoKeHus: ¢ TPeyroib-
HukoM /[EF, 3anumaronmmM npoenupytoiiee moioxenue. OnpenenuTb BUIUMOCTD; 3adaua 2 - To-
CTPOUTH TOUKY TiepecedeHus npsimoit LM ¢ tpeyronbankom ABC. OnpenenuTs BUIUMOCTD; 3a0aia
3 - IOCTPOUTH JIMHUIO TepecedeHrs: TpeyroiabHuka odmiero nmonoxenuss ABC u KNT. Onpenenutsb
BUJIUMOCTb.

PexoMeHIaInm 1mo BBIMOJIHEHUIO 33/IaHUN U MIOATOTOBKE K MPAKTUYECKOMY 3aHATHIO

[TpopaboTka TEOpEeTUYECKOTO MaTepuaa mo TeMe.

PexoMeH1yeMble HCTOYHUKHY:

1. HaueprarenbHas reomerpus . meroandeckoe mocooue / JI.IL.I puropesckas, 1U.U. I'peben-
mmkoBa, . A. UBamenko u ap. - bparck : bpI ' TY, 2001. - 14@. - ISBN 58166006X

2. UBamenko, I'. A. Haueprarenbnas reomerpus:. yueOHoe mocobue / I'. A. WBamienko. -
Bbparck: bpl'Y, 2013. - 15&. ISBN 978-5-8166-0368-nttp://ecat.brstu.ru/cataloghiecnpie%20
1%20yueoHomeromnueckne%20nocobus/Umkenepran%20rpaduka/lBamenko%20.A.%20 Ha-
yeprare JbHas% 20reomerpust.Yueb.mocobue.2013.pdf

OcHoBHas auTeparypa
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1. Jertapes, B. M. MmkenepHast 1 KoMnbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aThUIbHUKOBA. - 2-€ U3, UcTp. - MockBa : Akagemusi, 2011. - 24Q. -(Briciiee npodeccuo-
HanbHOE oOpasoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0.

JlomotHUTETbHAS TUTEpATypa

1. Uamenko, I'. A. Haueprarenbnas reomerpus: yueOHoe mocobue / I'. A. HBarmienko. -
Bparck: bpI'Y, 2013. -158. -ISBN 978-5-8166-036G8tp://ecat.brstu.ru/cataloyfuecnpie%201%20
yueoHoMeTonueckne%20nocobus/Unxenepras%20rpaduka/HBamenko%20.A. %20 avepra
tenbHas% 20reomerpus .Yued. nocobue.2013.pdf

KoHTpoIbHBIE BOMPOCHI JIJISl CaMOTIPOBEPKU

1. Kak onpenensiercss Touka MepecedeHus MpsMOi U IMIOCKOCTH OOIIETO MOJIOKCHHUS ?

2. Kax ompenensercsi TOUKa nepeceueHus MPsiMON M IMIIOCKOCTH YaCTHOTO TIOJIOKEHUS ?

3. B Kakyro MmI0CKOCTh 3aKIII0YaeTCs MpsMast Uil ONPEISICHUS TOUKH MTepeceueHus ?

4. Kak ompenensercs JUHUS MepecedeHus ABYX MIOCKOCTEH?

5. Kak ompenensiercss BUIUMOCTh T€OMETPHUECKUX 3JIEMEHTOB Ha OPTOTOHATBHBIX MPOCKITU-

ax?

IIpakTnyeckoe 3ansaTHe Ned

Tema: MHororpaHsbsleé NOBEpXHOCTH. Touka Ha MOBEpXHOCTH. CeueHHME MHOTOrpaHHUKA
IUIOCKOCTBI0. CeueHne MHOTOIPAaHHOW IOBEPXHOCTH HECKOJIBKMMH CEKYHIMMH IUIOCKOCTsAMHU. Ce-
YeHHe KOMOMHHMPOBAHHONW MHOTOTPAHHOW MOBEPXHOCTH CEKyIIeW MIOCKOCThio. CedyeHue mMmoyon
GUrypsI CEKyIICH MIOCKOCTHIO (24.).

[{esnib paOOTHI: M3y4YEHUE TEOMETPUUYECKHX OCHOB IMOCTPOCHUS M300paKEHUI MHOTOTPaHHBIX
MOBEPXHOCTEN U MHOTOTPAHHHUKOB HA YEPTEKE U OTHOIICHUN MEXIY HUMH, METOJOB U IPABUJ BbI-
[IOJIHCHUS. W YTEHUs 4YEPTEKEW pa3jIM4YHOrO HA3HAYEHUs; METONOB pELICHUS WHXKCHEPHO-
reOMETPUUECKUX 3a/1a4 Ha YepTexke, a Tak ke IpaBui opopMiIeHUs Tpapuueckoil KOHCTPYKTOPCKO-
TEXHUYECKOHN U APYTOM JOKYMEHTALUU.

3amanue:
1. JlocTpouTh NPOEKIMH YCEUEHHBIX MHOTOTPAHHUKOB
&/ @ YN
PN 2\
N -
PN
N
a) 0) B)
E%Zh (A
o v
r) n)

2. JIoCTpOUTh NPOEKIIUU YCEUCHHBIX MPHU3M

ﬂiﬂ ‘O fAAi%

Iopsa0K BHIMONTHEHUS: TIEpEUepTUTh yCiIoBUeE 3a1a4 Ha Gopmat A3, paznenus ero Ha 10yac-
Terd. Pasmepbl m300paxkeHUH MOM00paTh TaKUM OOpa30oM, YTOOBI 3alOJHUTH IMOATOTOBIICHHBIC
sueiku Gpopmara npumepHo Ha 75%.BrimomHuTh TpeOoBaHuUS 3a/1a4.

®dopma otuetHocTU: BaTtman dopmata A3 ¢ pemeHnem 3ajaHHbIX 3a/1a4.

3aaHud U1 CaMOCTOSITEIbHOU PaOOTHI:

1. UnpuBunyanbHoe 3amanne No2 «Y ceueHHas MpaMuia».

38



a Neel 112 | 3] 4|56 |7 |8 ]9|D
d d |65 [70 [ 60 |65 [65 |70 [60 |85 |65 |60
h |70 [55 [60 |65 [50 [5 |60 [65 |60 |55
a |45 |30 |20 |25 |45 |20 |30 |35 |45 |25
=30 (45 [45 |45 [0 |60 |45 [45 | 20 |45

JlocTpouTh TpH MPOEKIMH YCEUCHHON mupamMubl. OnpenenuTh HaTypallbHYI0 BEJIUYHUHY Ce-
yeHus1. [1ocTpouTh pa3BepTKy yCEYCHHOW MOBEPXHOCTH MUPAMHUIBL. [lOCTPOUTH MPSMOYTOIBHYIO
U30METPHIO YCEUCHHOW mupaMu/bl. J[aHHBIC CBOETO BapHaHTa B3sATh M3 Tabmuisl (Bapuant — mo-
cresiHss nudpa CIUCOYHOTO COCTaBa TPYIINEI).

PexoMeHIaInm 1mo BBIMOJIHEHUIO 33/IaHU{ U MIOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO

[TpopaboTKa TEOPETHUECKOTO MaTepralia 1o TeMe.

PexoMeH1yeMble HCTOYHUKHY:

1. HaueprarenbHas reomeTpus . Metoaudeckoe nocobue / JLIL.I'puropesckas, U.U. I'peden-
mmkoBa, . A. UBamenko u ap. - bparck : bpI ' TY, 2001. - 14@. - ISBN 58166006X

2. UBamenko, I'. A. Haueprarenbnas reomerpus:. yueObHoe mocobue / I'. A. HBarienko. -
Bbparck: bpl'Y, 2013. - 15&. ISBN 978-5-8166-0368-nttp://ecat.brstu.ru/cataloghiecnpie%20
1%20yueoHomeTomnueckne%20nocobus/Umxenepran%20rpaduka/lBamenko%2d.A.%20 Ha-
yeprare JbHas% 20reomerpust.Yueb.mocobue.2013.pdf

OcHoBHas nuTeparypa

1. Jertapes, B. M. MmkeHepHas 1 koMrbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aTbUTbHUKOBA. - 2-€¢ U31., Ucrp. - MockBa : Akagemust, 2011. - 24Q. -(Beicmee mpodeccuo-
HanbHOE oOpazoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0.

JlonoTHUTEbHAS JTUTEPATypa

1. Upamenko, I'. A. HauepratenbHas reomeTpus: yueOHoe mocodue / I'. A. MBamenko. -
Bparck: bpI'Y, 2013. -158. -ISBN 978-5-8166-0368ttp://ecat.brstu.ru/cataloy/ue6unre%201%
20 yuebnoMeroanueckne%201ocobus/Nuxenepuas%20rpadura/liBamenko%20.A. %20 ayepra
tenbHan% 20reomerpus .Yueb. mocobue.2013.pdf

KoHTpoabpHBIE BOMPOCHL AJIsi CAMOTIPOBEPKH

1. Kakoit MHOTOTpaHHUK HA3bIBAIOT MPU3MOM?

2. Kakoif MHOTOrpaHHHUK Ha3bIBAIOT MUPAMUION ?

3. Kakas reomeTrpuueckas ¢purypa Ha3pIBaeTCs MPSIMOU MMPU3MOMA?

4. Kakas reomerpudeckasi Gurypa Ha3pIBaeTCs MPAaBUIBLHON MUPaAMHUI0N?

5. Kakast TuHUS MoJTydaeTcs B CEUEHUH MHOTOTPAHHUKA TIOCKOCTHIO?

6. OCHOBHO# IIPUHIIUI TOCTPOCHUS CEUCHUSI MHOTOTPaHHHUKA TUIOCKOCTHIO Ha JIIOPE.

7.11o xakoMy IPUHIIHAITY OTIPEACIISIOTCS HEAOCTAIONINE MMPOSKIIMU TOYEK, JICKAIIX Ha I10-
BEPXHOCTH MHOTOTPaHHUKA?

8. Kak cTpoutcsi cedeHre MHOTOTpaHHHKA HECKOJIBKUMH CEKYIIIUMU TUIOCKOCTSIMH ?

IIpakTuyeckoe 3anaTHEe NeS

Tema: B3aumHOe nepeceyeHre MmoBepXHOCTEM

[{esib paOOTHI: M3yYEHHE TEOMETPHUUECKUX OCHOB ITOCTPOSHUS H300paKEHUH KPUBBIX MTOBEPX-
HOCTEN M I€OMETPUYECKUX TeJl, OTPAHUYECHHBIX KPUBBIMU MOBEPXHOCTSMH Ha 4EPTEKE U OTHOLIE-
HUWA MEXIy HAMH; METOJIOB U MPABWJI BBHIIIOJIHEHUS U YTEHUS YEPTEXKEH pa3IMuyHOTO HA3HAUCHUS;
METOJIOB PELIEHUSI HHKEHEPHO-TEOMETPUUECKHX 33/1a4 Ha YepTexke, a Tak ke MpaBuil opopmiieHus
rpadu4ecKoil KOHCTPYKTOPCKO-TEXHUYECKON U IPYroil JOKYMEHTALUH.

3ajanue:

1. ITocTpouTh MPOEKIMH JIMHUHU MEPECceUeHUs 3aJJlaHHBIX MOBEPXHOCTEH, MCIONIB3Ys CIOCO0

CEKYIIHX IUIOCKOCTEM.
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2. TlocTpouTh MPOEKIIMU JTUHUU MEePECeUeHUs 3aJaHHBIX MOBEPXHOCTEH, HUCIONB3Ysl CIOC00
CEKYIIHX IUIOCKOCTEM.

|

w7

3. [locTpouTh NMPOEKIMH JTUHUU MEPECEUCHUs 3aJaHHbIX MHOTOrpaHHUKOB. [locTpouTs pas-
BEPTKH IIOBEPXHOCTEM. HOCTpOI/ITL aKCOHOMETPHYECKHE IIPOCKIINH 331aHHBIX MHOTOI DAHHUKOB.

—— T
(TIFgR aan 2
)’ P
paNimi| < Am A
L ’
] 4 L]
[Hopsi10K BRIIOTHEHUS: TIEPEUEePTUTH YCIOBHE 3a1a4d Ha popmaT A3, pa3nenuB ero Ha 8 yac-
Teil. Pasmepsl m300paxeHuit mofo0paTh TakuM 0Opa3oM, YTOOBI 3alOJHUTH MOATOTOBJICHHBIC
siueiiku popmarta npuMepHo Ha 75%.BeimonHuTh TpeOoBaHUs 3a1a4.
dopma otuetHocTH: Batman gopmara A3 ¢ pemieHreM 3aJaHHBIX 3aad.
3aaHus A9 caMOCTOSTENbHOU paboThl: MuauBuayansHoe 3amanue Ne7 «Omrop Ne2»
Ha ¢opmare A3 BeimonmHUTH cienytone 2 3agaud. 3agada 1. [ToctpouTs nuHHIO mepecede-
HUS 3a/IaHHBIX TOBEPXHOCTEH HCITONIB3Ysl CITOCOO BCITIOMOTATENFHBIX CEKYIHMX IIOCKOCTEH. 3aaaya

2. IlocTpouTh JMHUIO MEPECceUeHUs 33aJaHHbIX MOBEPXHOCTEH MCIOJB3Yys CIIOCOO BCIIOMOTAaTElb-
HBIX KOHIICHTPHUYECKUX cdep.

‘

PekoMeH a1 110 BBITOJIHEHUIO 33/IaHUH 1 HOZ[I‘OTOBKG K IPAKTUYCCKOMY 3aHATHIO

[TpopaboTKka TEOPETHIECKOTO MaTepralia 1o TeMe.

PexkomeH1yeMble UCTOUHUKH:

1. HaueprarenbHas reoMmerpus . meroandeckoe mocooue / JL.IL.I puropesckas, 1.U. I'peben-
mmkoBa,l.A. UBamenko u ap. - bparck : bpI ' TY, 2001. - 14@. - ISBN 58166006X

2. UBamenko, I'. A. Haueprarenbnas reomerpus: yueObHoe mocobue / I'. A. HBamienko. -
Bbparck: bpl'Y, 2013. - 15&. ISBN 978-5-8166-0368-nttp://ecat.brstu.ru/cataloghieonpie%20
1%20yueoHomeTomnueckne%20nocobus/Unxenepran%20rpaduka/lBamenko%20.A.%20 Ha-
yeprate apHas% 2Qreomerpus.Yueb.mocobue.2013.pdf

OcHoBHas auTeparypa

1. Jertapes, B. M. MmkeHepHas 1 koMrbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aTbUTbHUKOBA. - 2-€¢ U3, Ucrp. - MockBa : Akagemust, 2011. - 24Q. -(Beiciee mpodeccro-
HalbHOE oOpazoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0.

JlonoTHUTEbHAS JTUTEPATypa

1. Upamienko, I'. A. HauepratenbHas reoMeTpus: yueOHoe mocobue / I'. A. MBamenko. -
Bparck: bpI'Y, 2013. -158. -ISBN 978-5-8166-0368ttp://ecat.brstu.ru/cataloy/ue6npre%201%
20 yueonomeroanueckne%20nocoous/Umxenepuasn%20rpaduka/Msanienxko%20.A.%2Mayepra
tenbHan% 20reomerpus .Yueb. mocobue.2013.pdf
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KoHTpoabHbIEe BONPOCHI JJIsl CAMOIIPOBEPKH

1. CymnocTtb crioco0a MOCPEHUKOB MIPU OTIPEIEICHUH JIMHUU TIepeceyeHHs! TOBEPXHOCTENH?
2. Yo Takoe miI0CKOCTh-TIOCPETHUK ?

3. Kak npaBuiibHO mogo0paTh MIOCKOCTH - TOCPEIHUKU ?

4. Y10 Takoe OMOPHbIE TOYKH JTUHUHN TIEPECCUCHHUS ?

5. Koraa MoHO IpUMEHSTH CIOCO0 KOHLIEHTPUUIECKUX cep - HOCPETHUKOB?

6. Yto Takoe COOCHBIE TOBEPXHOCTH?

7. Kak onpenenuts BUAUMOCTh TOUEK JTHHUU TTEPECCUCHUS ?

8. Uto Ha3pIBaeTCs 30HOW HAJIOKECHHS TPOSKITHI?

IIpakTnyeckoe 3ausaTHe Neb (44)

Tema: [IpaBuna BemmonHerus: BuAoB. ['OCT 2.305-2008 Pa6oma 6 manwix epynnax — cmyoenue-
cKasi epynna pazbueaemcs Ha nooepynnsl no 2 yenosexka. Kascoas nodepynna camocmosmenbHo npoexkmu-
pyem u npoussooum pazpabomky zaoantvix oemaneti (4u).

[{enh paGoOTHI: W3yYeHUE MPABUI BHIMOJIHEHHSI OCHOBHBIX, MECTHBIX U JOMOJHUTEIBHBIX BH-
JIOB; METOJIOB Y TIPABUJI BBIIIOJHEHHS M YTCHUS YEPTEKEW Pa3IMYHOrO Ha3HA4YCHUs, a TaK e mpa-
BT oopmileHUs] Tpaduyeckoil KOHCTPYKTOPCKO-TEXHUYECKOH M JIPYrod JOKyMEHTAalluH, B TOM
yrcie u B kommac -3d.

3ajanue:

1. JIns Touek A4, B, C, D, 3amaHHbIX Ha TOBEPXHOCTAX JaeTaneil 1 u 2, HalTH COOTBETCTBYIO-

e TOYKHU Ha I'NIaBHOM BI/II[G BUJIC CBCPXY, BUAC CJICBA.
1820 10
[

T W NOARPP
&2 ET O HETD iyoymNDy

B,

o~

2 BwiOpatb cootBeTcTBYIOIIEee HarmsaHoe uzobpaxenue (1, I, 1, 1V) ans ykazanHbIX BUIOB
neramm (A, b, B, I').
3. s xaxaoro crunusoBannoro 3ganus (I, 11, I, 1V) nmasel Tpu Buma: riaBHBIN; CBEPXY;

cieBa. J{1st yka3aHHBIX BUIOB CTHIN30BaHHBIX 31aHuii (A, b, B, I') BEIOpaTh COOTBETCTBYIOIIEE Ha-
TSI THOE H306pa>1<eHHe

HEH@ CUEoah Bf

A b B r
4. Jlist Todex A, B, C, D, sa/:[aHHLIX Ha HOBerHOCTSIX 371aHus, HAUTU COOTBETCTBYIOIIUE TOY-
KN Ha I'’”IaBHOM BHU/IC, BUJIC CBerY 1 BHUJIC CJICBA.

5. [To HarnsaHbiM n300paxkenusm 3ananubix aeraneit (1, I, 111, V) BbimonHUTH A1 HUX Ciie-
JyIOIllMe BUbI: TJIaBHBIN BUJ, BUJ CBEpXY, BUJ CJI€Ba U BHJI CIIPaBa.

el B8 B

6. [TocTpouTh HeOCTAIONTUH TPETHI BU 3aJaHHBIX CTUIIM30BAHHBIX 3IaHUI
7. JIns Touku A pacmoyiOKCHHOW Ha KpBIIIE 3/1aHUsl, HAWTH COOTBETCTBYIONIHME TOYKU Ha
TJIaBHOM BHJIC, BUJIC CBepxy 1 BHUJIC CJICBA.
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[opsaoK BHINOTHEHUS: TMEpPEeYepTUTh YCIOBUE 3a1a4 Ha ¢popmar A3, pazaenus ero Ha 8 yac-
Ter. Pasmepbl m300pakeHUH MOM00paTh TakKUM OOpa30oM, YTOOBI 3alOJHUTH TMOATOTOBIICHHBIC
sueku Gpopmara npumepHo Ha 75%.BrimomHuTh TpeOoBaHuUs 3a/1a4.

®dopma otuetHocTU: Batman dhopmaTa A3 ¢ penieHrneM yKa3aHHbBIX 3aJaHuH.

3aaHud Ui CaMOCTOSITEIbHOU PabOTHI:

1. ITocTpouTh MO pazMepaM HEIOCTAIONTUN TPETUN BUI U TPSIMOYTOJIBHYIO U30METPHIO CTH-
JIM30BAaHHOTO 3aHUs MO0 CBOEMY BapuaHTy (mocieqHsst pdpa HoMepa CHHCOYHOTO COCTaBa IPyIl-
IIBI).

PexoMeHnaanuu 1no BbIMOJHEHHIO 3a1aHUM U MOJTOTOBKE K MPAKTUYECKOMY 3aHATHIO

[TpopaboTka TEOpeTUYECKOTO MaTepuaa mo TeMe.

PexoMmenayemMble HCTOUHUKH

1.TOCT 2.305-2008 H3006paxeHus: BUABI pa3pe3bl, CCUCHUS».

2. lpaBwia BBINOJIHEHNS BUIOB [DIeKTpoHHbIH pecype] : yueOHoe mocobue / JLII. 'puropesckas,
I''A. UBamenko [u ap.]- Bparck : bpl'Y, 2003. — 84 c. - ISBN 5-8166-0093-1 :http:
/lecat.brstu.ru/cataloyheonpie%201%20y4eoH0-MeTomrueckne%20nocobus/Unxenepnas%20  rpadu-
ka/I'puropesckan%2Q/1.11.%2d IpaBuna%20sbinonnennsn%208unoB. Vu.nocooue.2003. pdf

OcHoBHas nuTeparypa

1. dertsipes, B. M. MnxenepHas u oMmmbioTepHas rpaduka : yueonuk / B. M. Jlertspes, B. I1.
3aThIILHUKOBA. - 2€ U3/1., HCIp. - MockBa : Akagemus, 2011. - 24Q. - (Beiciee mpodeccruoHab-
Hoe oOpa3oBanue. bakanaBpuar). - ISBN 978-5-7695-7940-0.

JlononHuTenbHAS IUTEPATYPA

1. Umxenepuas 3D-kommbroTepHas rpaduka @ yueOHoe mocobue aist Gakanaspos / A. JI. Xeiiden [u
ap.]- - 2 u3n., mepepad. u gom. - Mocksa : FOpaiit, 2016. - 464. - (bakanaBp. AkageMUUYECKHNA Kypc). -
ISBN 978-5-9916-4663-5

2. UBamenko, ['. A. HaueprarenbHas reomerpusi. MmxenepHast rpaduka [DnexTpoHHsiil pecype] : pa-
6ouas Terpans / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. KpacHomanka. - Bparck : BpI'Y, 2006. - 8&.
http://ecat.brstu.ru/catalog¥ie6ub1e%201%20yuebH0-MeToanueckne%20nocobus/Mmkenepuasn%20rpad
uka/WBamenko%20. A .HauepratensHas%20reomerpus.Pad.rerpaan.2006. pdf

KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU

1. Yro Ha3piBaeTca BUAOM?

2. Ha3zoBuTe 11eCTh OCHOBHBIX BUIOB.

3. Kakoii Buj1 BBIOMpAIOT B Ka4eCTBE TJIaBHOTO (BHIA Criepeiun)?

4. Kak 00pa3yroTCcsi OCHOBHBIC BHJIBI?

5. Kakoii Buj Ha3pIBaeTCcsI MECTHBIM?

6. Kakoii Bu Ha3pIBaeTCs TOIIOJIHUTEILHBIM?

7.YT0 Takoe «WIMHUHU HEBUIUMOTO KOHTYpa»?

IIpakTHyeckoe 3ansaTHEe Ne7 (44)

Tema: [IpaBuna Bemonnenus paszpe3os [OCT 2.305-2008Pa3pe3bl c10kKHbBIE: CTyIIEHYATHIE,
JIOMaHBbIE

[{enb paGoTHI: M3yYEHUE MPABUII BHIIOJTHEHHUS MIPOCTHIX, CIOKHBIX U MECTHBIX Pa3pe30B; Me-
TONOB W TIPAaBHJI BBIIOJHEHUS W YTEHUS YEPTEXEW DPA3IMYHOIO HA3HAYCHHdA, a TAK XK€ MPaBUII
oopmienus rpadpuuecKoil KOHCTPYKTOPCKO-TEXHUYECKON U IPYroi JOKYMEHTAIUH.

3ajaHue:

1. JInst cuMMeTpUYHOM JeTalu BhIOpaTh MPaBHIBHBINA (PPOHTAIBHBIA pa3pe3 U3 MPEATIOKEH-
HBIX BAPUAHTOB OTBETOB,;
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2. 111 HeCUMMETPHUYHOH JIeTald U3 TPEATIOKEHHBIX BAPHAHTOB OTBETOB BHIOPATh MPABUIIBHO
NOCTPOCHHbIE (PPOHTAIBHBINA U MPO(UIBHBIA pa3pes3bl.

3. IMocTtpouts (GpoHTaTBHBIN, MPOGUIBHBI W TOPU3OHTAIBHBIA pa3pe3bl CTUIM30BAHHOTO
3/1AHMSL.

4. B cOOTBETCTBUM C BapuaHTOM (mOcienHss mudpa HOMEpa CIIMCOYHOTO COCTaBa TPYIIIBI).
Heobxoaumo mepeuepTuTh UMEIOIIMECS BHIBI 10 pa3MepaM U JTOCTPOUTh HemocTaromuid Bua. Ha
MecTe MPaBOi MOJOBUHBI BHJA criepean (TJIaBHOTO BHJA) BBIIOJHHUTH IOJIOBHHY (DPOHTAIBHOTO
paspesa, a Ha MeCTe MOJIOBUHBI BHJIA CJIEBa — MMOJIOBUHY MPOGUILHOTO pa3pesa.

\

IIpu BBINONHEHNH YKa3aHHBIX Pa3pe30B CEKYIIME IJIOCKOCTU HE 3aJar0Tcs, T.K. UX IOJIOXKe-
HUE OJHO3HAYHO: OHU COBIIAJAIOT C IJIOCKOCTSMU CHUMMETpUU JeTanu. Paspesbl He 0003HayaTh.
I'panunet Mexay BUIOM U pa3pe3oM CIYKUT OCb CUMMeETpuH. [IocTpouThs IpsIMOYrOJIBHYIO H30-
MeTpuio ¢ Beipe3oM 1/ 4 vactu. [IpoctaBUTh pa3Mepbl, pactpeiessis X PaBHOMEPHO Ha BCE TPH
u3o00paxenus. Huke npuBezeHa cxema BBITIOJTHEHUS Pa3pe30B.

5. [lo nBy™M BHJ1aM MOCTPOHTH TpeTHU. BHIMOTHUTE GPOHTANBHBINA U MPOPUIBHBIN pa3pe3sl
HECUMMETpUYHOI netanu. HeoOXxoauMo mepeyepTUTh HMMEIOIIMEcs BHIBI MO pa3Mepam M J0-
CTPOUTH HeAocTaromui Bua. Ha Mecte mpaBoii mosloBUHBI BUA criepenu (TIaBHOTO BUJIa) BBIION-
HUTH TIOJIOBUHY (PPOHTAIBLHOTO pa3pesa, a Ha MecTe BUJa cieBa — npoduibHbIi paspes. Ilpu BbI-
MOJIHEHUHU NPOQUIBHOTO pa3pe3a ykas3aTh IMOJIOKEHHE ceKylled ruiockocTtd. Iloctpouts mpsimo-
YTOJBHYIO U30METPUIO C Bhipe3oM 1/ 4uactu. [IpocTaBuTh pasmMepsl, pacupeaesis UX paBHOMEPHO
Ha BCE TPHU M300pakeHus. 3a1aHue BeImoaHseTcs Ha popmate A3 B macmirade 1:1.

dopma otuetHocTH: Barman dopmara A3 ¢ perieHreM yKa3aHHOTO 3aaHHUS.

3a/iaHus JJi9 CaMOCTOSTEIbHON paboThI:

1. B cootrBercTBUM ¢ BapuaHTOM (MOCieaHss udpa HoMepa CTyIeHYeCKOTro OuieTa) HeoOxo-
JUMO TIEpeyYepTUTh MMEIOIIHECs BUABI 110 pa3MepaM U JIOCTPOUTH Hefocraroummii Buja. Ha mecre
NPaBOii MOJIOBUHBI BUjIa criepein (TJIaBHOTO BHUJIa) BBIOJHUTD MOJIOBHHY ()POHTATIBHOTO pa3pesa, a
Ha MECTe BHJA CJIeBa — BBINMOJHUTH MPOPMIbHBINA pa3pe3. ['paHuieid MEXIy BHUIOM H pa3pe3oM
CIIY’)XHT OCb CUMMETpHUH. [Ipu BBIMOTHEHUN (QPOHTAIBLHOTO pa3pes3a ClelyeT yKa3aTh IMOJIOKECHUE
cekyien miockoctd. [Ipu BbImoMHEHUN MPO(UIBLHOTO pa3pes3a CeKylas IUIOCKOCTh He 3amaéres,
T.K. €€ TMOJOXEHHE OJHO3HAYHO: OHA COBIAJAET C IJIOCKOCTHIO CUMMETpuu Jetanu. Iloctpoutsh
NPSMOYTOJBHYIO H30METPHUIO C Bhipe3oM 1/ 4 vactu. [IpocTaBuTh pasmMepsl, pacipeesssi UX paB-
HOMEpHO Ha Bce Tpu u3o0paxkenus. Huxke nmpuBeneHa cxema BBIITOJIHEHUS Pa3pe3oB.
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PexoMeHamu 1o BhIMOTHEHUIO 3aIaHUIN Y TOAIOTOBKE K TPAKTHYECKOMY 3aHATUIO

[IpopaboTka TeopeTHuecKoro MaTepuaa rno TeMe.

PexoMeH1yeMble HCTOUYHHUKH

1.TOCT 2.305-2008 HM300paxeHus: BUABI pa3pe3bl, CCUCHUSY.

2. TlpaBuiia BBINOIHEHUsI ceyeHnit [DnekTponnsiii pecype] : yuebroe nmocobue / JI. I1. T'puropesckasi,
I'. A. UBamenko [u ap.]. - Bparck : BpI'TY, 2003. - 77c. - 2004. — 76. http://ecat.brstu.ru/catalogheo
Hb1e%201%20yuebH0-MeToanueckne%20nocobus/ Muxenepuas %20 paduxa/ IIpasuna %20Beimon He-
Hu%20ceuennit. Vu.%201oco6ue.2003. pdf

OcHoBHas nuTeparypa

1. Jertapes, B. M. UmkenepHast 1 KoMnbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aThUIbHUKOBA. - 2-€ U3, UcTp. - Mocksa : Akagemusi, 2011. - 24Q. -(Briciiee npodeccuo-
HanbHOE oOpasoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0.

JlononHuTENBHAS IUTEPATYpA

1 Umxenepnas 3D«kommbrotepHas rpaduka : yueOHoe nmocobue mus 6akanaspos / A. JI. Xeiden [u

ap.]. - 2- usg., mepepad. u gom. - Mocksa : FOpaiit, 2016. - 464. - (bakamaBp. AKaaeMHUYECKHI KypC). -
ISBN 978-5-9916-4663-5.

2 Usamenko, ['. A. HaueprarensHast reomerpus. MmkenepHas rpaduka [DiIeKTpoHHbIN pecypc] : pa-
6ouas Terpans / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. KpacHomanka. - Bparck : BpI'Y, 2006. - 8&.
http://ecat.brstu.ru/cataldgfeonsie%201%20yueoH0-MeToanueckne%20nocoous/Unxenepras%20rpad
uka/VBaenko%20 . A.Hayeprarenpaasn%20reomerpus.Pad.rerpans.2006. pdf

KoHTposibHBIE BOIPOCHI AJIS CAaMOIIPOBEPKHU

1. Yrto Ha3bIBaeTCS pazpe3om?
2. Kaxk oOpazyercs pazpes?
3. Uro nzobpaxkaroT B pa3pese?

4. Kakoil pa3pe3 Ha3bIBaIOT MPOCTHIM?

5. Kakoii pa3pe3 HazpiBatoT hpoHTATBHBIM? [IpodmnbabM? ["Opr30HTATIEHBIM?
6. Kakoii pa3pe3 Ha3pIBatOT TIOMaHbIM? CTyleHYaThIM ?
7. Kax BBITIOJIHSIETCS IITPUXOBKA HA N300paKeHUH pazpesa?

IIpakTuyeckoe 3ansaTue Ne§

Tewma: IlpaBuna BemonHeHus cedenuii [OCT 2.305-2008.CeueHusi BEIHECEHHBIC; HAIOKCH-
HbIE. Paboma 6 Manvlx epynnax — cmyoeHueckas pynna pazousaemcs Ha nooepynnel no 2 uenogeka. Kasic-
0as NOOZPYNNA CAMOCHOSIMENbHO NPOSKMUpyen 1 Rpou3so0um pazpabomxy 3aoanHvix oeman (2u).

[lenb paboOTHI: U3yUEHUE MPABHII BHIMTOTHEHUS HAJIO)KEHHBIX, BRIHECEHHBIX CEUECHU; METOIOB
Y TIPABUJI BBIMIOJIHEHUS U YTEHUSI YEPTEKEN Pa3IMUHOTO HA3HAUYCHUS; METOJ0B PELICHUS NHIKEHED-
HO-TEOMETPHUYECKUX 3a71a4 Ha YePTEeXke, a TaK K€ MpaBmil 0ohopMIIeHHS Tpaduaeckoil KOHCTPYKTOP-
CKO-TEXHUYECKOM U IPyrof JOKYMEHTALUH.

3amanue:
1. [TocTpouTh yKa3aHHbIE CEUEHUS IS ICTANI BAJUK;
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2. I'paduyeckyro paboTy BeIMONHUTE Ha Gopmare A3. B coorBercTBuu ¢ BapuanToM (IM0-
creiHss nudpa CIUCOYHOIO COCTaBa TPYIIIBI) TPEOYeTCs: MOCTPOUTH TPU MPOCSKIMH YCCUCHHOW

MIPU3MBI,

i "A“(Jﬁ
I
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3. I'paduyeckyro pabory BeimoaHUTH Ha Gopmare A3. B cooTBercTBHH ¢ BapuaHTOM (I10-
creqHsis nudpa CIUCOYHOTO COCTaBa TPYIIBI) TPeOyeTcs: MOCTPOUTH TPH MPOCKIUHU yCCYCHHOI

IIyCTOTEJION IPU3MBI,
7
|
|
|
|
|

O

[TopsiIoK BEIMOJHEHUSI: TEPEYCPTUTH YCIOBUE 3a7a9 Ha (bopMaT A3, paznenuB ero Ha 4 yac-
TU. Pazmepsl nzobpaskeHnit mogo0paTh TakuM 00pa3oM, YTOOBI 3aMOJIHUTH OATOTOBJICHHBIC sUeii-
ku popMara mpuMepHo Ha 75%.BrimoaHuTh TpeOOBaHMS.

®Dopma otyetHocTu: BaTtman opmaTa A3 ¢ perieHneM yKa3aHHBIX 3a/1aHuM.

3ajjaHus Ui CaMOCTOSITEJIbHONU PabOTHI:

1. Ha ¢popmare A3 B macmTabe 2:1 BbImonHUTH Tpaduueckyto padboty. B cooTBeTcTBHU C Ba-
puantoM (mocieaHssl nudpa CIHCOYHOTO COCTaBa TPYIIIBI) TPEOYETCs: MOCTPOUTH TPH MPOCKIHH
YCEYEHHOM MOJEIH; BBITOJHUTh HAJI0KEHHOE CEUYECHHUE; OIPENEIUTh HAaTypAIbHYIO BEINYUHY (H-
TYpBI CEUCHHS

/

\/

/\
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PexoMeHaimu 1o BhIMOTHEHUIO 33/IaHUHN Y TOATOTOBKE K TPAKTHYECKOMY 3aHSATHIO

[TpopaboTka TeOpeTHUECKOTro MaTepraa mo TeMe.

PexoMeH1yeMble HCTOUYHHUKH

1.TOCT 2.305-2008 HM300paxkeHus: BUABI Pa3pe3bl, CCUCHUS».

2. IpaBuia BHINOIHEHHs ceueHui [DneKTpoHHBIN pecype] : yueOHoe mocooue / JI. I1. I'puropesckas,
I'. A. UBamenxko [u ap.]. - Bparck : BpI'TY, 2003. - 77c. - 2004. — 76&. http://ecat.brstu.ru/cataldghe6
Hb1e%2M1%20yuebH0-MeToanueckne%20nocobus/ Muxenepuas %20 paduxa/ IIpasuna %20Beimon He-
%2 0ceuennii. Yu.%20r0co6ue.2003. pdf

OcHoBHas nuTeparypa

1. dertapes, B. M. MmkeHepHast 1 KoMnbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aThUIbHUKOBA. - 2-€ U3, UCcTp. - MockBa : Akagemusi, 2011. - 24Q. -(Briciiee npodeccuo-
HanbHOE 0OpasoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0.

JlonotHUTEIBLHAS JIUTEpATypa

1 Umxenepnas 3D-«kommbrotepHas rpaduka : yueOHoe nmocobdue mus Gakanaspos / A. JI. Xeiden [u

ap.]. - 2- usg., mepepad. u gom. - Mocksa : FOpaiit, 2016. - 464. - (bakamaBp. AKaaeMHUYECKHI KypC). -
ISBN 978-5-9916-4663-5.

2 UBamienko, I'. A. HaueprarenbHas reomerpusi. MmkenepHas rpaduka [DneKTpoHHBIN pecypce] : pa-
6ouas tetpans / I'. A.MBamenko, JI. IT. I'puropesckast, 3. B. Kpacuomanka. - bparck : BpI'Y, 2006. - 8&.
http://ecat.brstu.ru/catalofeounie% 2% 20yue6n0-MeToanueckne%20nocobus/Muxkenepuas%20rpad
uka/MBamenko%20 . A .Haueprarenpaan%20reomerpus.Pab.rerpann.2006. pdf

KoHTpoJibHBIE BOMPOCHI /ISl CAMOTIIPOBEPKHU

1. Yo Ha3bIBaETCS CEUYCHUEM ?

2. Yt0 n300paXkaroT B CEUECHUU?

3. Kak o6o3Havaercs ceueHue?
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4. Kakoe ceueHe Ha3bIBAETCS BLIHECEHHBIM ?
5. Kakoe ceuenue Ha3bIBACTCA HAIOKEHHBIM ?
6. Uem cedeHne oTiiMIaeTcs OT pa3pesa?

IIpakTHyeckoe 3ansaTHE Ne9

Tema: Co3mgaHue KOHCTPYKTOPCKOW IOKyMEHTanuMu B cpene kommac-3d. Yeprex MmiIockoro
KOHTYpa. BoInojiHeHNE COnpsiKEHUI.

[{esib paboThI: M3ydYeHUE UHTEpdeiica rpadudeckoit cuctembl kommac-3d. OCBOeHHUE OCHOBHBIX
UHCTPYMEHTOB pa3ziesioB Kommac-3d: reoMeTpus; pelakTHPOBAaHUE, a TaK jKe MPaBuil 0hOpMIICHHS
rpadu4ecKoil KOHCTPYKTOPCKO-TEXHUYECKON U IPYroil JOKYMEHTALUH.

3ajaHue:

1. ITocTpouTs YepTeX IIOCKOro KOHTYpa. BriBecTH Ha nevarTs.

[1opsIIOK BBIMOJIHEHUS:

OcHoBan#e — TMepBbId (HOPMOOOPA3YIOIMIUN IIIEMEHT JeTalu. B KauecTBe OCHOBAaHUS MOKHO
HCIIOJIb30BAaTh JII000H M3 6a30BBIX 3JIEMEHTOB: BBIJABIMBAHMSI, BPAIICHUsI, KHHEMATUYECKOM UITH 110
CEUEHUSIM.

3a OCHOBaHME JETall Yallle BCETO MPUHHUMAIOT TOT €€ AJIIEMEHT, K KOTOpoMy yJaoOHee 100aB-
JSTH IpYTHE JIeMEeHTHl. B Halell netanu 3a ocHOBaHME y100HEee B3ATh MPSIMOYTOJIbHYIO IJIACTUHY
co CKpyrIeHHbIME yriiamu. E€ acku3 pazmernaem B miockocta XOY.

[TocTpoeHre OCHOBaHUS HAUMHACTCS C CO3JAHHUS €ro IUIOCKOro 3cku3a. [lyig yero BBIOMparoT
OJIHY U3 CTaHJApPTHBIX TUIOCKOCTEN MpoeKunil.B nepeBe mMonenu packpbiBaeM «BeTBb» Hawano ko-
opauHat u ykasbiBaeM [lnockocts XY. Ha manenu Tekyiiee cocTosiHME HAXKMMAaeM KHOIKY DCKHU3

4. Cucrema nepenaeT B pexxuM penaktupoBanus. [1nockocts XY craHeT mapaiiebHOM dKpaHy.
TpebGoBanus k dcku3aM. M300pakeHre B ACKHU3E JTOJDKHO OTBEYATh CIEAYIOMUM TPeOOBaHMSIM: -
KOHTYp B 3CKH3€ Bcerja oroOpaxkaercs ctuieM JTuHuM OCHOBHas;, - KOHTYPBI B 3CKU3€ HE JOJKHBI
nepeceKkaTbes U He TOJDKHBI UMETh OOIINX TOYEK.

Ha nmanenu ['moGanbHbIe MPUBSI3KU |2 orkmoaenm puBA3Ky BelpaBHUBaHME < 1 Brmouaem
npuBs3Ky YriaoBas <L . KoHTyp GyJeT pacroarathCs BHH3Y OT TOYKH HAuala KOOPAMHAT 3CKH3a.
[Ipou3BoaMM KOMIIOHOBKY JINCTAa — CIIBUTAeM U300pakeHHe BBEpX. Y aepkuBas kinauiry <Shift>,
Ha)XKMMAaeM KOJIECUKO MBIIIN U, HE OTIIyCKas €ro, epeTackKuBacM CUMBOJI Hayala KOOPAWHAT 3CKU-
3a B BEPXHIOIO 4acTh dKpaHa.

Haxxumaem Ha yroyiok KHONKM BcromorarenbHble NpsiMble T, W3 PACKPBIBIIErOCS MEHIO
BCIIOMOTaTENIbHBIX NIPAMBIX BEIOMpaeM BepTukanbHas mpsmast 41,

s | Bl b
e b ' : = Uepe3 1neHTp Hayajga KOOPAWMHAT MPOBOJIUM BEPTHUKAIBHYIO

BCIIOMOTIaTeNIbHYI0 IpsAMyro. Haxumaem kHonky IIpepBare kOMaHAy Ha IAHEIM CIELMAIBHOIO
ynpapienns € - 570 och CUMMETPHH TLTACTHHBI.

Haxumaem kHonky HenpepbsIBHBIN BBOA 00BEKTOB fJ Ha nasemn I'eomerpus “&| U3 touxn
Hayaja KOOPAMHAT IOCTPOMM 3aMKHYTYIO JIOMaHYIO JIMHHIO, BBOJS OTPE3KU CO CIEAYIOIUMU pa3-
mepamu u yriamu Hakiaona: 40/180; 90/270; 15/360; 10/270; 15/180; 30/2MW380; 8/90; 12/360;
8/90; 8/36( % . o

Ha nanenu Ieomerpus (% otkpreiBaem komanny [lapamiensHas npsmas 2. C IOMOIIBIO FOPH-
30HTAJIFHON MPSIMOM = BBIJENsAEM BepxHee peOpo miactunbl. Ha paccrossaumu 40 MM OT Hero mpo-
BOJIMM T'OPM30HTAILHYIO BCIIOMOTraTelbHYIO TIpsMyio "+ . 3atem, B rpade PaccTosHue moouepen-
Ho nabupaem 20 u 30, He 3a0bIBast coxpaHsITh 00beKThl (Co31aTh 00bEKT =) Tak)Ke MPOBOJAUM
TOPU3OHTANEHBIE MPAMEIE. 3aTeM C IIOMOIIBI0 BepTUKanbHOH mpamoii 11 mposoaum Bcmomora-
TEJIHYIO MPSIMYIO JINHUIO Ha paccTossHUUM 20 MM OT OCH CUMMETPHHU.

CtpouM OKpYXHOCTb GL)), sanaBas paauyc 15 mm umn quamerp 30 MM B nosie Paauyc (dua-

N fil “h
metp). Haxxnmaem kaonky HenpepbiBHbIii BBOI 00heKTOB 1% Ha manenu ['eomerpust 2!, mpoBOAUM
MOCJIEA0BATEIbHO JUHUHM BHYTPEHHUM MPSIMOYTOIBHUK IO OCH CUMMETPHUH.

BriziensieM HaOpaHHBIA KOHTYp M Ha MaHennm PenmakTupoanme #* BpiOmpaeM komaHmy CuM-
3

Bun kHonka OOHOBUTH M300pakeHNE 2 nossonser yCTpaHuTh AeheKThl n300pakeHus. Ha manenu
Teky1iee COCTOsSIHNE HAKaTUEM KHOTIKU DCKU3 4 3aKpbIBAEM ICKU3.
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[TocTpoenue o6GbeMHOTO TENa -
Ha nmanenu PeI[aKTI/IpOBaHI/Ie MOoAe/In l_‘ HaXUMAaCM KHOIIKY Onepauml BbIJaBJINBAHUA g
N { .

Ha skpane nosiBisiercs (haHTOM TPEXMEPHOTO 3JEMEHTa — BpEMEHHOE M300paxeHue, MOoKasbl-
BalOI[ee TEKYIIEe COCTOSTHHE CO3/laBaeMOro o0beKkTa. BBOOUM ¢ KJIaBHATyphl 3HAaYCHHE S B MOJIE
Paccrosinue 1 Ha maHenu CBOMCTB. DTO pe3ynbTaT paboThl pexkuma [IpenonpeneneHHoro BBoaa na-
pameTpoB. [lns ¢ukcanuu BBEICHHOTO 3HAUEHUS HakMMaeM kiaBuiny <Enter>.3arem Haxkumaem
kHornky Co3/1aTh 00beKT =, crcTeMa MOCTPOUT OCHOBaHME Jetanu. [Ipu ykazaHWW BEpIIHH, pe-
Oep, oceif, rpaHel U TUIOCKOCTEH B OKHE MOJIETH MPOUCXOUT TOUCK OOBEKTOB: MPHU MPOXOKICHUN
Kypcopa HaJl 00bEKTOM ATOT 0OBEKT MOJCBEUYNBAETCA, & KypcOp MEHSET BHEIIHUNA BU. Y Ka3bIBaeM
MEPEHIOI TPaHb OCHOBAHUS U HaXXMMAaeM KHONKY DCKHU3 B sa nanenn Tekymiee cocTosiHUE.

Ctpoum otBepcTusa B miactuHe. Haxumaem kHomky I'eomerpust ] na Tanem IIEPEKITIOYCHMUS.
Cpeny BCIOMOTaTeIbHBIX MPAMBIX OTKPHIBaEM KoManay IlapamienbHas npsmas 7. Beigensem
BepxHee peOpo ocHoBaHMs (OKpamiuBacTcs B KpacHblil 11BeT). Ha manenu Tekyiiee cocTosHue B
rpade Paccrosnue nHabupaem 65. 3arem Haxkumaem KHONKY Co3gaTh 00bekT -=#—. C MOMOIIBIO
BepTUKATbHON mpsamoii 1] mpoBoguM BermoMoraTenbHyio IPSAMYIO JIMHHIO HAa OCH CHMMETPUH —

MOJIy4aeM IIEHTP OTBEPCTHSI.

<~ @ & w0 [eso |l Paccromwe 65,0 Pemwa 2] 2] | [ 77
«»@ ! — = —

% Npsnan

Haxumaem kHOnkKy OKpYy>KHOCTb i Ha naHenu ['eomerpuss. CTpouM OKpYKHOCTbH, 3a/aBas
pamuyc 30vm B nosie Paauyc. 3akpriBaeM 9CKuU3 &, Haxumaem KHONKY BbIpe3aTh BbIJaBIMBaHU-
em B pa manenu Penaxtuposanue mozenu. B criucke THII TOCTpOeHHs HEOOXOAUMO BHIOpaTh Ue-
pe3 Bce. Haxumaem kuorky Co3nate 00bekt =, J[obaBieHue ckpyriieHnil. HaxxnmaeMm KHOIKY
Cxpyrienue e KJIaBuaTyphl BBouM 3HadeHue 10 MM B mone Pagnyc na [lanenu cBoiicT. He-
00xoauMo yOeauThCs, YTO B CIIPaBOYHOM IoJsie Ha [laHenn cBocTB oTOoOpaskaeTcs nH(opMaIus o
BEIOOpE 2 pebep.

VYka3pIBaeM NEPEIHIO0 TpaHb U HAKUMAEM KHOIIKY DCKHU3 4. Bemonasiem HOCTpOCHHE 2 Ma-
-~ [=7
JeHbKuX orBepcTuii. HaxxumaeMm kHonky ['eomerpus [a]. Bribupaem xkomanny I[lapannensHas nps-

Mast |’°& Brigemnsiem BepxHee pedpo mractunbl. Ha pacctossauu 10 MM OT HETro mpoOBOIUM TOPHU30H-
TalbHYI0 BCIOMOraTenbHYyIo npamyio - . He BbIX0o[d M3 KOMaHIbI, BhIIEIseM JjeBoe pebpo. Ha
paccrostHuu 10 MM OT HETO MPOBOIMM BEPTHKATILHYIO BCIIOMOTIATENbHYIO IIpsiMyto. = . Haxkuma-
eM KHONKY OKpy>XKHOCTb @] 1a nanemn ['eomerpus. CTpouM OKPY:KHOCTE, 3a1aBas paauyc 10 mm B

nosne Paaunyc. 3akpbiBaeM 3CKH3 IE Haxxumaem kHONKy Beipe3aTh BbIIaBIMBAHUEM B ya nanenn
PenakTupoBanue Mozenu. B cnmcke Tun nocTpoenus Heobxoaumo BeIopath Yepes Bee. = . Cos-
JaHue 3epKalibHOro MaccuBa. [IpaBoe oTBepcTue mpenacranisier co0oil 3 ‘fKaJ'IBHOG OTpa)keHue Je-

Boro. Haxxumaem kHONKy 3epKanbHbI MacCUB ¥ a namenn Maccuss %4, B J€peBE MOJECIIH yKa-
3bIBAEM 3JIEMEHT, COCTABJIIOIME JieBoe oTBepcTue Omepanus BbliaBiauBanueM 2; Ha manenn

CBOMCTB HakUMaeM KHoIIKY [Inockocts. B nepeBe Moznenu ykasbiBaem Ilnockocts ZY = Cos-
IaHue ﬁ60qero yeprexa [Imactuner 1. YcranaBnuBaeM cTaHaapTHYIO opueHTanuto monenu Crie-
penu Fadl Jst co3nanus HOBOrO uepTexka BhIsbiBaeM Komanny Paiin — Co3narh WM HAKHMAEM
kHornky Co3aaTh [ na nanenn CrangaprHas. 2. YKa3plBaeM THI CO3/1aBaeMOro JoKyMeHTa Yep-
Tex u HaxxumaeMm kHonky OK. Ha skpane mosiBUTCS OKHO HOBOTO JIOKyMeHTa. 3. HaxxmMuTe KHOTIKY
Menemxep nokymenTa Ha nanenu CraHgapTHas @. PackpeiBaem crimcok GopmaToB U yKa3blBaeM
dopmar A3. Eciau mEenKHYTh MBIIIBIO 110 MUKTOrpaMMe OpueHTtanus ¢popMmar NOMEHSIET OpUEHTa-
M0 Ha ropm3oHTanbHy0. Haxxnmaem kaonky OK. 4. Haxnmaem xromky IToka3ats Bce ® Ha ma-
Henmu Bua. Hacrpolika mapamerpudeckoro pexuma. Mexay 4epTexoM B MOJCNIbI0 (OpMUPYETCs
accolMaTUBHAs CBA3b, B KOTOPOU J1000€ M3MEHEHHE MOJETN HEMEIJICHHO OTOOpa)kaeTcs Ha yep-
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Texe. i aToro opopmieHue yepreka HeoOX0IMMO BBITIONHATH B IapaMeTpuyecKkoM pexume. 1.

Bxmrouaem kHonky [lapamerpusanus “L| Ha manenn Texymiee cocrosHue. 2. BeiOnpaem KoMaHay
Cepsuc — [Tapametpsi. [TapameTpsl ¢ akTUBHOM BKIaAKON TeKylmuii 4epTex B JIEBOM CTOJIOIE BbI-
6upaem pexxum Ilapamerpusarus, youpaem ¢axxok B pexxume 3arpeTuTh BCE, U OTKIIOYaeM OIl-
o GukcupoBats pazmepsl. 3. Haxxnmaem kHonky OK.

Co3naHnue cTaHgapTHBIX BHJIOB. 1.Ha unctpymenTtansHoit manenu Bugsr B aktusmsupyem

kHONIKY CTaHJapTHBIE BUJIBI . Ecnu nerans oTkpeiTa, TOo HAxuMaem k OK. Ecinu HeT —To Haxu-
MaeM KHomKy M3 ¢aiina u ykazpiBaeM MojioKeHue aetanu Ha aucke. 2. Ha [1anenu cBoicTB BbIOH-
paeM OpPHEHTALUIO U300PAKEHUS ISl TTIABHOTO BHUJIa, KOTOpas CO3/laHa B MOJIb30BATEIbCKOW OpH-

enTanuu ['maBHbIA BUA. st MOCTpOCHUS HA YePTEkKE aKCOHOMETPUUECKOTO 1/1306pa>1<eH1/1=;1 clenyer

Ha MHCTpYMeHTanbHoM maenyu Buas B2 aktusmsuposats kaonky Ipoussonsueiit sux Ed. Ecin
JeTanb OTKpbITa, To HaxkumaeM K OK. Eciu HeT — 1o HaxumaeM KHoTKy M3 daiina u yka3siBaeM
MOJIOXKEHHUE JICTAIA Ha Jucke. V3 mpeyios)keHHOTo CITUCKa N300paKeHUI ClieyeT BBIOpaTh HEOO-
XOJUMBIN BUJI aKCOHOMETPUHU.

®dopma otuetHocTu: Ueptexk Ha hopmaTe A3 ¢ BBITIOJTHCHHBIM 33/ IaHUEM.

3a/1aHus AJI CaMOCTOSITeNIbHON paboThI:

Ha ¢opmare A4 mocTpouTs IIACTUHY 110 WHAWBHIYAIEHOMY BapuaHTy (IocieaHss nudpa Homepa
CIHUCOYHOTO cocTaBa rpymibl). Hanectu pa3mepsl. Pazmeps! miactunsl yBenuuuTh B 4 pasa. Ecnu He-
00XO/IMMO BBITIOJHUTH HECKOJIbKO OJIMHAKOBBIX OOBEKTOB BJOJIb OKPY)KHOCTH, UCTOJIB3YIOT KOMaHIy
Konus no oxpyscnocmu pasnena Peoaxmuposanue 1%, Ctpoum HeoOXoauMebliii 00bekT. Hanpumep,
HUTUIIEBYIO TIpope3b. B paznene [ eomempus %) ¢ nomomsto kKoMauasl [lapannenvhas npsamast B CO-
OTBETCTBHH C 3a/IaHUEM HpOBOI[I/IM JIBE MapajliebHbIC TIPSIMBIC.

—— . \

=\ E} Ko no okpyHocTi / r/ \ [ /o
\___/ OELEKTOR MO OKDY<HOCTH il T

N / L \/

3arem 06BO,I[I/IM QJICMCHTHBI, HUCIIOJIb3Yys KOMaHIy 0mpe301<, U BbIACTAACM HUX 3CJIICHBIM IIBCTOM. B

pasnene Pedaxmupogarue ] BBIOMpaeM KoMaHIy Konus no okpyjicHocmu . B ctpoke Texyweeo
cocmosnus  yKa3bIBaeM KOJIMYECTBO Komuid (Hampumep, 8). A KypcopoM yKa3bIBaeM IICHTP OKPY>KHO-
CTH, BJOJIb KOTOpOW OyJeT MpOW3BEeACHO KomupoBaHue. llepekmrovarens pekuMa yCTaHABIWBaeM
Boonw scett oxpyacnocmu. Iociie 3TOro HE0OXOAMMO JIUITH YAATUTH HEHYKHBIE JIEMEHTHI.

Ecin HeoO0X01MMO KOMMPOBaTh OKPYKHOCTh, TO CTPOUM HCXOAHYIO OKPYKHOCTh B COOTBETCTBHHU C
3ajanveM. Hampumep, OKpY>KHOCTh HAXOJWTCS Ha Jiyde, cocrasistornem yron 30 ° . B pasmene
T'eomempus [ ¢ OMOIIBIO KOMaHAbI Bcnomozamenvhas npsamas b=l cTpOUM COOTBETCTBYIOIIUH JTyd.
3areM aHAJOTUYHO TPEABIIYHIEMY MpPUMEPY CTPOMM HEOOXOAMMOE KOMUYECTBO Komuil. Jlis
MOCTPOCHUST CKPYIJICHHH HWCIOJib3yeM KoMmaHxay Ckpyerenue. B CTpoke TEKyHmIEro COCTOSHHS
yKa3pIBa€M paguyCc CKPYIJICHHS, a KypcOpOM YKa3bIBaeéM IIOCJICJOBATEIBLHO JJIIEMEHTBI, MEXIy
KOTOPBIMH BBICTAaUBACTCS IUIABHBIN Mepexo/1 (CompsbKeHue).

PexomeHnaaiuu 0o BeIMOTHEHUIO 33/IaHUH U MOATOTOBKE K TPAKTUYECKOMY 3aHATUIO

[IpopaboTka TEOpEeTUYECKOr0 MaTeprasa mo TeMe.

PexomenayemMble UCTOUHUKHU

1 . IMpaBuna BeIIONHEHUS ceYeHUit [DneKTpOHHBIN pecypc] : yueOnoe mocobue / JI. I1. I'puropesckas,
I'. A. UBamenxko [u ap.]. - Bparck : BpI'TY, 2003. - 77c. - 2004. — 76&. http://ecat.brstu.ru/cataldghe6
Hb1e%0201%20y1eoH0-MeToanueckne%20nocobus/ Mmxenepuas %2Qrpaduka/ IIpaBuna %2(eimon He-
Hns1%20ceyennii.Yu.%2010oco6ue.2003.pdf

OcHoBHas nuTeparypa

1. Jertapes, B. M. UmkeHepHast 1 KoMmnbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B. I1.
3aTBUIBHUKOBA. - 2-€¢ U3/., ucnp. - MockBa : Akagemusi, 2011. - 24Q. -(Beicmiee npodeccnoHas-
Hoe oOpasoBanue. bakanaBpuar). - ISBN 978-5-7695-7940-0

JlononHuTenpHas IuTeEpaTypa

48



1. Umxenepuas 3D-komnbroTepHas rpaduka ; yueoHoe mocobue mus 6akanaspos / A. JI. Xeii-
den [u mp.]. - 2 u3a., nepepad. u gomn. - Mocksa : FOpaiit, 2016. - 464. - (bakanaBp. Axagemu-
geckuit kypc). - ISBN 978-5-9916-4663-5.

2. Usamienko, I'. A. Haueprarenbhas reomerpusi. MkeHepHas rpaduka [DneKTpoHHbIH pecypc] : pa-
6ouas Terpans / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. KpacHomanka. - Bparck : BpI'Y, 2006. - 8&.
http://ecat.brstu.ru/catalogeounie% 2% 20yue6n0-MeToanueckne%20nocoous/Uuxenepnas%20rpad
nka/Bamenko% 2. A .HaueprarensHas%20reomerpusi.Pa6.tetpans.2006. pdf

KoHTposibHbIE BOIPOCHI ISl CAMOLIPOBEPKHU

1. Kak cienyer pacrnosiaratb Ha 4epTeke pa3MepHbIE U BHIHOCHBIE JIMHUU ISl U3MEPEHUS BEIUYH-
HBI OTPE3Ka, yIJia, pajnyca u Tyru?

2. Ha kakoM pacCTOSIHUM OT JIMHUU KOHTYpa MPOBOJSAT pa3MEPHBIC JTMHUH ?

3. Kak npocTaBisiTh Ha 4yepTeke pa3MEepHBIC YHCIa B 3aBUCIMOCTH OT HAKJIOHA Pa3MEPHBIX JIMHUH
U PaCIIOJIOKEHUSI YTIIOB?

4. YKaxuTe OCHOBHBIE NTPaBHUJIa HAHECEHUS pa3MEepOB TUAMETPOB OKPY)KHOCTEH U PalnyCoB IyT?

5. Kakas xomanna pasaena / eomempus MO3BOJSET BHIIOIHATD OCTPOCHUS JIMHUH Ha YepTexe?

6. Kakas komanna pasaena / eomempusi TI03BOJIIET TIPOBOAUTH BCIIOMOTATEIbHBIE IMHUK Ha Yep-
Texe?

7. Kakas xomanma paszznena PedakmupogaHue TIO3BOJSIET yHAIATh T€OMETpUYECKHe OOBEKTH Ha
geprexe?

8. Kakas xomanaa paznena PedaxmupogaHue TO3BOJSIET BBIMOJIHATH 36pPKATbHYI0 CHMMETPHUIO Ha
qepTeKe?

IIpakTiyeckoe 3ansaTue NelO

Tema: Pa3pabotka 3d moneneii B cpeae kommnac-3d. [ToctpoeHne acconnatuBHbIx deprexeit. Coeanne-
HUSI pa3beMHbIE U HepasbeMHbIE. Paboma @ mManvix epynnax — CmyoOeH4eckas epynna pasoueaemcs Ha noo-
epynnel no 2 uenogexa. Kascoas noozpynna camocmosamenvHo npoekmupyem u npouzsooum paspadbomky
3a0anmnvlx demanel.

[{ens paGoOTHI: BEIpAOOTATh YMEHUE BHIACIATH TeOMETpHIEecKUe (POPMBI B KKIOM U3/IEINH; YMEHHE TI0-
CTPOUTH M3JIENTUE B MPOCTpaHCTBE 3-0; HAYUUTHCS CTPOUTH YEPTEHKH MO TTOCTPOCHHBIM MOICIISIM.

3aganue: Pa3paboTaTs coemuHEHNE pa3beMHOE U COCANHEHUE HEPa3beMHOE.

ITopA0K BBITOJIHEHUS

B MammHOCTpOeHHM HCIIONIb3YIOT COEIMHEHUs pa3beMHblE U Hepa3beMHble. B KauecTBe pazbeMHOIo
COCIMHEHHsI PaCCMOTPUM OOJITOBOE coequHEeHHe. boaT mpeacTaBiseT coOol cTaHIApPTHOE M3JENIUE U SIBIIS-
eTcsl LMIMHIPUYECKUM CTEP)KHEM, Y KOTOPOIrO C OJHOW CTOPOHBI Hape3aHa pe3b0a, a ¢ Ipyroil CTOpOHEI
MMEETCs ILIeCTUIpaHHas T'oJI0BKa. BOJIT MCIIONB3YIOT Ui COEMHEHMs IBYX U Oojee neranell. B coennnennu
TaKKe UCIIONB3YIOTCS CTaHJapTHBIC M3JCIHs — raiika u maioa. bont nuamerpom d MOXKET OBITH KOPOTKUM
WIN IJMHHBIM. DTO 3aBUCHUT OT TOJIIMHBI COeAUHAEMBIX Aetaneid — mu N. [logcunraem nnmuny L Goxra.

Le=m+n+S+H+K,rne A P

TommuHa maiobl S, =0,15d =0,15*30 =4,5; -

BBICOTA TaliKu H. = 0,8d =0,8*30=24; : i
cBoOoaubiii konerr K = 0,3d =0,3*30=9. G e d &

Bce 1mmdpossle 3HaueHuss BeauumH M, N, §, H,, K mnoacrasmtem B dopmyny. L 5 =
30+20+4,5+24+9=87,5im. [TogOupaem B Tabmuie 6ont quamerpom 30MM cO CTaHAAPTHOHN JUTHHOM, OJIN3-
KOH K IOJIydeHHOMY 3HaucHHIO. BbiOupaem 3HaueHue, Ommkaiiimee K Lg. Lg crany, = 9OM. 11 TOTO, YTOOBI
COCJIMHUTH JICTAT C TIOMOIIBIO 00JITa, B HUX HEOOXOJMMO TPOCBEPIUTH OTBEPCTHUSI OOJBIIETO THAMETPA,
4yeM y 6onra. uamerp otBeperuii A: A = 1,1d =1,%30 = 331m.

Jyis BRITIOJTHEHUS YepTeker BOCmoan3yeMcs: MeHemkepoM 6ubnroTek. Ha WHCTpyMEHTATBHOMN MaHe-
I aKTHBH3MpyeM ) Meneaep bubniotex B rinpipiiemces B HIDKHEH 4acTH SKpaHa AMaloroBoM OKHE OHO-
JHOTEK aKTUBH3MPYEM IOCIIEIOBATENLHO clienyronue oubmmoreku: MammHoctpoeHue — KoHcTpykropckast
oubnmoTexa.

B Konctpykropckoit 6mbamoreke HaM HEOOXOIWMBI CTaHAApTHBIC W3Aenus. OonT, raiika m maioa.
PackpeiBaem cnucok bontel, aktuBusupyem cnucok bonatel HopMansHbie. Beioupaem boinr TOCT 7798-70.
JIBak/bI MIEITKAEM JICBOM KJIABHINCH MBI, U B OTKPBIBIIEMCS JUAJOTOBOM OKHE 3ajaeM HEOOXOAUMBIC
3Havyenus 6onra: Juamerp — 30; Jnmuna — 90; [IposepsieM, yToObI ObUTa BKIIOYEHA KHOMOYKa Bun. OTkmo-
yaeM (aaxkoxk — YrpoienHo. — OK. [TosBuBimiics ¢panToM 0oJita pa3MeliaeM IPUMEPHO IMOCEPEIUHE pa-
00dero Mos, OCTAaBIAS MECTO JIJISI BUZA CBEPXY.
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Jlyis mocTpoeHus BUAA CBepxy eIlle Pa3 BBI3bIBACM JHATOTOBOC OKHO U BI:I6I/IpaeM BI/I,I[ cnmy (nam He-
00XoarMa MPOEKIUS CTEPXKHS O0NTa). @opMpreM nzobpaxenne. Ha manenu I'eomerpust N HCTIONB3yeM
4, Otpesok == u IlItpuxoBka Y. Mocnenosatensro BrmoMHIEM
H300paXKeHUs aeTaieid MU N, B KOTOPBIX BBIMOJHEHBI OTBEPCTHs AuamMeTpoM 33vM (MPOBOIUM BEPTHKAIIb-
HbIC JIMHUK Ha paccTosiHuu 1.5vM oT ctepHs 6oirta cieBa u cnpara). TommuHa HikHEH getanun — 20vm,
TouuHa BepxHed — 3QMM, IIMpUHA UX HE UMECT 3HAYCHHS.

Ho;[6npaeM man6y PaCKprBaeM CITHCOK HJaH6H B KOTOpOM BI>I6I/IpaeM ITnockas mraiiba (IBaskIapI
meaKaeM). B OTKpBIBIIEMCS THATOTOBOM OKHE 3aj1aeM HeoOXoauMble 3HadeHus maionr; Juamerp — 30;Hc-
nonaenue — 1;.B nepeune cnpasa Beioupaem 'OCT 11371-78 — OK.

[MosBuBImHIics haHTOM MIAOBI pa3MeliaeM Tak, YTOObI OTMEUYCHHAs Ha HEM KPECTHMKOM TOUYKa COBMEC-
THAJIACh ¢ TOYKOHM Ha OCH 0ojTa Ha ypoBHE BepxHed meranu. @opmupyem m3odpakenue. s mocTpoeHuUs
BUJIa CBEPXY €LIe pa3 BbI3bIBAEM JHAJIOrOBOE OKHO U BeIOMpaeM Buj cBepxy.

[Hon6upaewm raiiky. PackpeiBaem cnucok ["aiiku, B koTopoMm BeiOupaem ['aiiku HopmaibHble. B cincke
cripasa BeiOupaem Iatika TOCT 5915-70 fieakas! mienakaeM). B OTKPHIBIIEMCS THATOTOBOM OKHE 3a1aeM
HeoOXxoauMble 3HaueHus raiku. JIumamerp — 30; Ucnonuenne — 1; [IpoBepsieM BKIIIOYCHHME KHONKH Bu.
[MosBuBIIHIiCS QaHTOM TaliK¥ pa3MeniaeM Tak, YTOObI OTMEUYCHHAS HA HEM KPECTHKOM TOYKa COBMECTHIIACH
C TOYKOU Ha OcH 00JITa Ha YPOBHE BEPXHEH MJIIOCKOCTH Mmaitopl. DopmupyeM nzodpakernue. s mocTpoeHus
BHJIa CBEPXY €IIle Pa3 BHI3BIBAEM IHMAIOTOBOE OKHO M BEIOMpaeM Bun cBepxy. ["aiika u maiiba mokas3pIBaloTCs
He paccedeHHbIMH. MCromb3yst ommuio Y cedb KPUBYIO 72 KoMaH/IbI PeakTupoBanme |_| HEOO0XOIUMO y[a-
JUTH KOHTYPHI 00JITa, KOTOPBIE HE JOJDKHBI OBITH BUAHBI 32 H300paKEHUSIMH Taiiky U maiiosl. Hanocst cie-
IYIOIME pasMepsl. TuaMeTp crepkHs 6oara ¢ pe3ndoit (M30); mmua 6omnra (90); pasmep m (30);pasmep N

(20); pasmep «on xmou» (46). Jlns HaHeceHHs pasMepoOB BbIOMpaeM KoMaHmy JluHeiHsIi pasmep | L.
CTpoKa COCTOSIHHS TI03BOJISIET BHIOMPATh B 3aBUCHMOCTH OT CHUTYaI[MH Pa3IMYHBIC MOJOKEHHS Pa3MEPHBIX

TuHUA — BepTukaibHbIi Ii, Topusontansusii 1 u Tapannensuo 06’LCKTy%. st Toro, 4ToOBI BHIAEP-
KHBATH MHUHHMAJIBHO JOMYCTHMbIE PACCTOSHIS MEKLY PA3MEpHBIMH JTHHISMH, BKIIOUAEM PEKHM CETKH |2,

W3 Hepa3beMHBIX COEAMHEHUH paccMOTpUM cBapHoe. CBapka sBIsieTCs OJHUM U3 Haubosee pacipo-
CTPAaHEHHBIX TEXHOJOTMUYECKUX IPOLIECCOB B MAIIMHOCTPOEHHUH, CTPOUTEILCTBE, CYAOCTPOEHUH, HE TPaHC-
NOpTE U B APYTHX OTPACIISIX HAPOIHOTO XO3SHCTBA.

ITox cBapkoil MOHMMAIOT MPOLECC HEPA3BEMHOTO COSAMHEHUS METAJUIMYECKUX M3JEIUN IyTEM MECT-
HOT'O HarpeBaHUs MX JO0 PAcCIUIaBICHHOTO WIH TECTOOOPa3HOro (IU1acTHYeCKoro) coctosiHus (06e3 mpumeHe-
HHS WJIH C IPUMEHEHHEM MEXaHUYeCKOTro ycins). CaMbIM pacrpoCcTpaHEHHBIM CIIOCOOOM CBAPKH METAJLIOB
SIBIISIETCSL DJIEKTPOAYTOBasi CBapKa, IPU KOTOPOH IJIsl MECTHOTO PACIUIaBICHUSI CBApUBAEMbIX M3ICIUU HC-
MTOJIB3yETCS TEIIOBOM A(D(PEKT BOIBTOBOH AyTH.

I"a3oBas cBapka PUMEHSIETCS] B OCHOBHOM JJIsl COEJMHEHHs] TOHKOJIMCTOBOIO MaTepuaa, TOHKOCTEH-
HBIX TPYO, a Takke B PeMOHTHOM jejie. CBapHBIMU COCIMHEHUSMH HA3bIBAIOT COBOKYITHOCTH JIETaje, co-
€IMHEHHBIX CBapHBIM MIBOM. OHH Pa3IeisIFOTCS Ha CIICAYIOUINE BHIBI: a) CTHIKOBBIC, 0) yrioBeble;
B) TaBPOBBIE,  T) BHAXJIECTKY

, 3 R s S B
. VAR " " i
& U4 \“ LI 7 pui

CBapHBIM IIIBOM HA3bIBAIOT 3aTBEPIEBIINI MOCIIE paCHHaBHeHI/IH MeTaJll, COSAUHSIONIMIA CBAapHbIE Jie-
tanu. OHK Pa3aessIFOTCS 10 MPOTSHKEHHOCTH I11Ba, MOJI0KEHHIO B IPOCTPAHCTBE, BHEIIHEH Gopme 111Ba, duc-
JIy IPOXO/I0B, XapaKTepPy BBHITIOJIHECHHOTO 111Ba, (OpME TOATOTOBICHHBIX KPOMOK.

ITo MpOTAKEHHOCTH CBApHBIC IIBBI MOTYT OBITH HETPEPHIBHBIMH M MPEPHIBUCTHIMU. [IpephIBHCTHIC
IIBBI ITOPA3EIIAIOTCS HA. a) TaBPOBBIE, 0) BHAXJIECTKY, B) OJHOCTOPOHHHE; T) IIEMHBIE, 1) IIAXMATHEIE.
JlnnHa mpoBapruBaeMOTo ydacTKa npepsiBuctoro msa 20-60mm (niam onpemensercs pacdeTom). PaccTosHue,
WITH [Iar MPEPBIBUCTOTO MIBa, BRIOUPAIOT U3 cooTBeTcTBYIOMIEero 'OCTa Uild pacCUUTHIBAIOT.
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OTH cBeJeHHUs JAIOTCS B YCIOBHBIX M300paKEHUSIX M 0003HAYCHUSX IIBOB CBAPHBIX COCIMHEHHUH CO-
rnacHo ['OCT 2.312-72.]1na yxa3zaHus MeCTa IIBa CBAPHOTO COCAMHEHHS MPHUMEHSIOT JMHHUIO-BBIHOCKY C
OJHOCTOPOHHEN CTPEJIKOM, KOTOpasi BHIYEPUUBAETCA CIUIOUTHON TOHKOW JIMHKUEH. K TMHUU-BBIHOCKE MpHCOe-
JIMHSIOT TOPU3OHTAIbHYI0 YepTy (IIOJIKY) TaKoi ke ToNmHbl. Ha uepTe u moa Hel mpoCcTaBIsiFoTest 0003Ha-
YEeHHs 111Ba CBAPHOTO COeTUHEHU. B cilyuae HEOOXOIUMOCTH AOMYCKAETCsl M3JI0M JIMHUH-BBIHOCKH.

I1IBBI CBapHBIX COENMHEHHUI HE3aBUCHUMO OT CIIOCO0a CBapKH YCIOBHO M300pa)kaloT CIUIOIIHOW JIMHU-
€, ecli III0B BUJIUMBIN, U IITPUXOBOM JIMHKUEH, €CJIH 110OB HEBUIUMBIH.

YcioBHbIE 0003HAYECHHUS IIBOB CBAPHBIX COEIMHEHUI BKIIIOYAIOT: 0003HAYCHHUE CTaHIapTa Ha TUIBI U
KOHCTPYKTHBHBIEC 3JIEMEHTHI IIBOB; OyKBEeHHO-IIM(PpOBOEe 0003HAUCHHUE I1IBA; YCIOBHOE 000O3HAUEHHUE CIIOCO-
0a cBapkH; 3HAaK M pa3Mep KaTeTa; pa3Mep IJIMHBI MPUBAPHBAEMOI0 y4acTKa, 3HAKU PACIIOJIOKEHUS IIIBOB,
€CJIM TIBBI TPEPBIBUCTHIC, U T.II.; BCIIOMOTATeNbHEIC 3HaKU. O003HAUCHNE CTaHIApTa Ha TUIBI U KOHCTPYK-
TUBHBIE JIEMEHTHI IIBOB IPUHUMAETCS B 3aBUCHMOCTH OT CII0c00a CBapKHu U3lenusi. Y CIIOBHOE 0003HaueHHE
crocoba cBapku (OykBeHHOE): mojyaBroMaTuueckas - I1, aBTomarnueckas - A. 3HaK KareTa MpeacTaBIseT
paBHOOEAPEHHBIN TPEYTOIFHUK U MIPUMEHSETCS TP 0003HAUYEHUH KaTeTa IIBa B YIIIOBBIX, TABPOBBIX COEIH-
HEHUSIX U COSAMHCHUSIX BHAXJIECTKY.

BcenomoraTensHbIe 3HAKH <IIIOB 110 3aMKHYTOM JIMHUW» U <IIIOB BBITIOJHHUTH IIPH MOHTAXXE H3IEIHSI»
pacroiaraioT Ha U3JIOME JIMHUU-BBIHOCKH H €€ YePTHI.

BcnomoraTenbHbIe 3HAKH «yCUJICHHE IBA CHATHY», HAIUIBIBBI 1 HEPOBHOCTH IIBa 00pabOTaTh C TUIAB-
HBIM TIEPEX0I0M K OCHOBHOMY METAJIY», OB 110 3aMKHYTOW JTMHUU» PacIojiaraloTcsl Ha MocjIeJHEM MecC-
te. Ecnu 1moB mpephIBUCTHINA MM TOYEYHBIHN C HEMHBIM WM IIaXMAaTHBIM PAcIIOoKEHHUEM, TO 3HAKH PAacIio-
noxenus mBoB (|, Z) u npyrue naHHbIe MPOCTABISAIOT TOCHIE 3HAKa TPEYTOJNbHUKA U pa3Mepa katera. Karer
mBa 5 MM, 1II0B 110 HE3aMKHYTOH JIMHUU. ECIu Ha depTexe UMEIOTCS OJIMHAKOBBIC MBI, 0003HAYCHUS HAHO-
CAT Y OAHOTO M3 HUX, & OT M300paXeHUH OCTaIbHBIX MPOBOJIAT JTMHUHI-BEIHOCKH, HA TIOJKAaX KOTOPBIX MPO-
CTaBJISIOT IPYUCBOCHHBIN UM OJWH MOPSIKOBBIM HOMep. Ha depTexe CHMMETPUYIHOTO HU3MIENHsSI JOMyCKaeTCs
OTMEYaTh JIMHUSMHU-BEIHOCKAMU U 0003HAYaTh IIBBI TOJILKO HA OJIHOW IMOJIOBUHE CHMMETPHUYHOTO H300pa-
JKEHUS.

Coznmanne daitma merann OcHoBanue. Bei3piBaeM koMaHmy Paiinm — Co3maTh WM HAXXKUMAeM KHOTIKY

Co3narts 0! qa nanenn CranmapTHas. 3aTeM B MOSBUBIIEMCS THAJIOTOBOM OKHE HEOOXOJMMO yKAa3aTh THII

& .
co3liaBaeMoro qokymeHra Jleranpms= i Haxkats KHONKy OK. B CBolicTBax Mo/ienu yka3piBaeM HHPOPMAITUIO
0 Ha3BaHWU JCTAJHN U BEIOUpAEeM IBET.

Ha manenu ['eomerpus .I_rcig_ ctpouM OKpYKHOCTb m auametpoM 54vm  u 34vm. OTKpBIBaeM paszaedn

Ea | s . b e
BcnomorarenbHble mpsiMbIe —# 7T | = ¢

= . C nomourpto komaHn ['opu3oHTanbHAs Tpsi-
Mas ™ u BeprukanbHas mpsimMas [ MPOBOJIMM BCIIOMOTATEINIbHbIC JIMHUH, a KoMaHy [lapamiensHast mpsi-
mas /2 WCTIONB3YeM JUTSI IIPOBEJICHHSI KOHTYpa OCHOBAHUS TI0 pa3MepaM, Kak MOKa3aHo Ha PUCYHKE.

B pasnene BcenomorarensHele npsiMble BbIOMpaeM KomaHny KacarenpHas mpsimas yepes BHEIIHIOIO
TOUYKY goll. [IpoBoanM KacatedpHBIE K OKPYKHOCTH BBIJEIISS CHavyalla OKPYKHOCTB, 3aTEM BEPXHIOIO TOUKY

=+ AHAaTOrHYHO MPOBOIMM BTOPYIO KacaTenbHyio. Haxumaem kHorky HerpepbiBHEIH BBOJ 00BEKTOB fi
1 00BOIUM TOJIYIMBIIHICS KOHTYp. B pazmene PemaktupoBanume » BBIOMpaeM KOMaHIy YcCedb KPHUBYIO

7 yIansgeM JIMIIHY JTUHA U BBITIOJIHSIEM CKPYTJICHHE IBYX YIJIOB paanycoM 15mm. 3akpriBaeMm Dcku3 )

Ha nanemu Penaxtuposanue mogenu |# naxumaem kuonky Orepaius BbLIaBIuBaHus 8% . Byiiasiu-
BaeM Ha paccrosiane 13vm.

= \ ’T/\\”\ . s,
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BrzeiBaem komanay ®Paitn — Co3nate Wik HaxkuMmaeM KHonky Co3gaTh 0| ya nanemn CranpaptHasi.

3areM B MMOSIBUBLIEMCS] JUAJIOTOBOM OKHE HEOOXOIUMO yKa3aTb TUI CO3/1aBaeMOro JOKyMEHTa I[eTanbg u
HaxaTh kHONKy OK. B CBolicTBax Mozmenu yka3siBaeM HH(POPMAIHIO O Ha3BaHHUH JICTAIN U BBIONPAEM IIBET.
Ha nanenn Bun HaknmaeMm KHONKY CIMCKa crpaBa OT KHONKM OpHEHTAIs W yKa3blBaeM BapHaHT
Uzomerpus YZX. Beinensem B nepese HO]EFLI)OCHI/IH wiockocTh ZY. Haxkumaem KHONKY DCKu3 4, Ha mane-
(2,

mu ['eomeTpust ] crpouM OKpyKHOCTB , amametpoM 44vm  u 34vm. 3akpeiBaeM Ocku3. JloOaBisem
HOBBIN KOMITOHEHT — L{unuHap, ucrnons3ys koManay JJo6aButh u3 daitna & s criucka JeTanei Beoupa-
em aetans Llunmuaap. [IpousBoasHO BCTaBsieM ero B OKHO cOOpKH. Jl7ist o0ecTieueHust COOCHOCTH OTBEPCTHUS
B OcHoBannu u [umuHape ucnons3zyem komanay COOCHOCTh @ AKTUBU3UPOBAB €€ Ha MHCTPYMEHTAILHON

MaHeJin pasaciia COHpSDKCHI/I}I @ 3arem YKa3bIBacM OOKOBEIE MMOBCPXHOCTHU OTBepCTI/Iﬁ B 00eux JCTAJIAX.
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Cremyromum dTarioM OyAeT akTuBHu3aIis koMaHapl CoBIaICHIE @ IUIST KOTOpOH TpedyeTcs yKa3aTh mpa-
Boe ocHoBaHue LlnnmuHapa u miockocTh OCHOBAHUS I COBMEIIICHUS.

Jlo6aBisieM HOBBIH KOMITOHEHT — boObImKa. AKTHBH3HpYeM KoMaHay [o6aButh u3 (haiina 2 13 cim-
cKa netaiiel BeIOMpaeM netanb boOwmmka. IIpon3BoibHO BCTaBisieM €€ B OKHO cOopku. st obecrieueHus
HEOO0XOMMOTO B3aMMHOTO TOJIOKEHUSI OCHOBAHUS U BOOBIIIKY 331aeM ¢ oMoIb0 kKoMaH pasnena Corps-
xerus @ . Bemonaum komanay CoBrajienue P B Jepese mocTpoeHHs WM OKHE COOPKH YKa3bIBa€M COB-
nmajieHue wiockocTedl XZ omHo# u npyroi aetanu. IlopTopsiem komauay CoBrageHne P Viasemaem mpa-
BYyI0 TIockocTh OCHOBaHUS | JIEBYIO TIOCKOCTh boObimku. [loBTOpsiem komanay CoBmajeHue P Viaspi-
BaeM TOPIOBbIe MI0cKoCcTH OcHoBaHMs U boObImku. B okHE COOPKH BBITTOTHSIEM COBMECTHBIE OTBEPCTHS B
netansx OcHoBaHue u boObika. Beinensem miockocts OCHOBaHUS U BKIIOYaeM DCKH3 &, Ctpoum okpyx-

HOCTH m nuamerpoM 10 Mmm ¥ ha namem Teomerpust ib-"l‘-. Ha YKa3aHHOM PAacCTOSHUH. 3aKpbIBaeM JCKHU3
,EL Haxxumaem KHOIIKY BBIpeBaTB BbIAABJIMBAHUEM @I‘ Ha 1maHcIn Pe,[[aKTHpOBaHI/Ie MOJCIIN. B coucke Tun
TIOCTPOEHHsT HEOOX0MMMO BEIOpaTh Yepes Bee. =,

®dopma otyetHocTu: Batman opmaTa A3 ¢ IBETHOI pacredaTkoil BHIIIOJHEHHOTO 33 JaHHS.

3a/1aHus AJI CaMOCTOSITeNIbHON paboThI:

1.BBIMOJHUATE COeTMHEHUE OOJITOBOE B COOTBETCTBUU C BAPUAHTOM.

2 .BBINOJIHUTh COEJUHEHHE CBAPHOM KOHCTPYKLIUU B COOTBETCTBUU C BAPUAHTOM
PexomeHnaaiiy no BbIMOJIHEHUIO 3a/IaHUHA U TOATOTOBKE K MPAKTUYECKOMY 3aHSATHUIO
[TpopaboTka TEOpeTUYECKOT0 MaTepuaa mo TeMe.

PexomeHyemble HCTOYHUKH

1 . IIpaBuna BBIIONHEHUS cedeHuii [DneKTpoHHbIi pecypc] : yueOnoe nocooue / JI. I1. I'puropesckas,
I'. A. UBamenxko [u ap.]. - Bparck : BpI'TY, 2003. - 77c. - 2004. — 76&. http://ecat.brstu.ru/cataldghe6
Hb1e%2M1%20yuebH0-MeToanueckne%20nocobus/ Muxenepuas %20 paduxa/ IIpasuna %20Beimon He-
%2 cevennit. Yu.%2010co6me.2003. pdf

OcHoBHas nuTeparypa

1. dertapes, B. M. UmkeHepHast 1 KoMnbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aThUIbHUKOBA. - 2-€ U3, UcTp. - MockBa : Akagemusi, 2011. - 24Q. -(Briciiee npodeccuo-
HabHOE 0OpasoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0

JononHuTtenbHas IUTepaTypa

1. Umxenepuas 3D-kommbroTepHas rpaduka . yueOHoe mocobue s OakamaBpos / A. JI.
Xeiiden [u ap.]. - 2- usn., nepepad. u gomn. - Mocksa : FOpaiit, 2016. - 464. - (bakanaBp. Akaje-
muueckuii Kype). - ISBN 978-5-9916-4663-5.

2. UBamenko, I'. A. HaueprartenbHas reomerpusi. HxkeHepHas rpaduka [DIeKTPOHHBINA pe-
cypc] : pabouas terpanp / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. Kpacnomanka. - Bparck :
bpI'Y, 2006. - 88&. http://ecat.brstu.ru/catalogfie6upie%201%20yueoH0-MeToaMueckne% 2Q10¢
ooust/Uaxenepran%20pad nxa/MBamenko%2 .A . Haueprarenpnas%20reomerpust .Pab.teTpanas
. 2006.pdf

KOHTpoJIbHBIE BOOPOCHI LI CaMOIPOBEPKHU

1. Kakue TpeOoBaHUS MPEIBABISIOTCS K ICKU3Y?

2. Kakue oneparuu o o0pa3oBaHHIO MoBepXHOCTeH B kommac-3d Ber 3HaeTe?

3. Kak mocTponTs accormaTUBHBIE BUBI HA YEPTEIKE 110 MOJICITH?

4. Kak oCyIIecTBUTh BCTaBKy PHCYHKa B YEPTEK?

5. Kaxkas komana pasnena / eomempusi I0O3BOJSIET BHITIOIHATH MOCTPOSHHE OKPYKHOCTH ?

6. Kakas komanna paznena Becnomoeamenvhas reomempus TO3BOISIET CTPOUTh BCIIOMOTaTEIbHbIC
TIOCKOCTH?

7. Kak BBIIOMHUTH BCTAaBKY CTAaHJAPTHOTO JJIEMEHTa W3 MalIMHOCTPOUTEIbHON OMOIMOTEKH
Kommac-3d?

8. Kak paccunraTh 6051TOBOE COCTUHEHHE?

9. Kak yciioBHO M300pa)kaeTcsi OB CBAPHOTO COSTUHEHUS ?

10.Kak Ha gepTexke 0003HAYAIOT OB CBAPHOTO COCTUMHEHUS ?

IIpakTnyeckoe 3ansgTHe Nell

Tema: Pa3paboTka ueprexei geraneii c6opounoro ysia B cpeze kommac-3d. Paboma 6 manvix epyn-
nax — cmyoeHyeckas epynna pazousaemcsi Ha nooepynnel no 2 uenosexa. Kaxcoas nooepynna camocmosi-
MeNbHO NPOeKMUpyem u npou3eooum paspabomky saoanuvix demaine.(6u).
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[{enb paboOTHI: BBIPAOOTATh YMEHUE BBIICIATH TEOMETPUIECKHE POPMBI B KaXKJIOM U3JICTHH; YMEHUE I10-
CTPOWTH M3JIENIUE B MPOCTPAHCTBE 3-0; HAYUUTHCS CTPOUTD UEPTEIKH IO TIOCTPOCHHBIM MOJIEIISIM.

3ajanue:
1. Paspa6otats 3-d Momenu aeraneii cOOPOUHOro y3ia.

2. Pa3paborarh acCOnMaTHBHBIC YSPTEKH JieTaleii COOPOYHOTO y3ia.

HODHI[OK BBINNOJTHCHU A

Tlocmpoenue npocmpancmeennvix mooeneil oemanei y3ia. B coorBercTBuM ¢ 3ananueM (uu-
JIMHAP THEBMATHYECKUN) OMpECIsIeM YCIOBHS COSIMHEHHS BCEX €ro COCTABJSIIONIMX JeTaeH,
MIPHUHIINI JeHCTBUS, MaciiTad n3o0paxkenus. Mexanusm coctout u3z Kopnyca, nByx Kpviuex, Bana
C OIETHIM Ha Hero [lopwnem Tipu MOMOIIU Taku, Pranya. Draney Kpenutcs K npaBoil Kpwiuke
P IOMOIIH MMHIIEK, 00e Kpwiwku kpensarcs K Kopnycy npu moMoru 00naTOB. YKa3aHHBIN B Oc-
HOBHOW HaJMUCU MacITad MCHOIb3yeTcs AJIs ONpeaeeHUs] HCTUHHBIX pa3MepoB aeraineil. Cozda-

.

Hue ¢patina oemanu Kopnyc. Ilpu co3qanuy HOBOTO JOKYMEHTA YKa3bIBa€M €r0 TUI — /Jemanb===. B
KOHTEKCTHOM MeHIO B KoMaune Ceoticmea mooeau B 1oie Obosnauenue Ha Ilanenu ceoticme BBO-
nutcs obo3Hauenue neranu 1-Kopnyc; B mone Haumenosanue BBOAWTCS Ha3zBanue — Kopnyc. B
criucke [{gem oripeaensieTcs BET U MPO3PAYHOCTh ACTAIIU.

Buvibop mauanvnoti opuenmayuu mooenu. [{ununop COCTOUT W3 NUIUHIAPUYECKOU TIAIKON
4acTH, ¢ 00X CTOPOH KOTOPOH BBIMOJHEHHI ()JIaHIIbI, UMEIOIIME KBaapaTHOE ocHOBaHue. Ha ma-
HEeJIM Buo Ha)xmMaeM KHOIIKY CITMCKa CIpaBa OT KHONKH Opuenmayusi U yKa3blBaeM BapuaHT M30-

mempus YZX Beliensiem B aepeBe noctpoeHus miockocts ZY. HaxumaeM KHONKy Ocku3 B pa
HHCprMeHTam,Hoﬁ na”enu. B acku3e BBHIMOIHSEM JBE OKPY)KHOCTH, HCIIOJIb3YSI KOMAaHAY OKPYXK-
HOCTh (@ pasnena [eomempus (%, pasmeps! GepyTes u3 yepTexa (HEOGXOAUMO POM3BECTH H3Me-
PEHUS C TIOMOIIBIO HHCTPYMEHTOB 110 COOPOYHOMY YEPTEKY B COOTBETCTBUH C MaciTabom). B Ha-
meM ciaydae — 65 u SHSum. 3akpeiBaeM 3cku3. Ha manenmu Pedaxkmuposarnue mooenu % mascimvaem
KHOTIKY Onepayus évioagnueanus .. BeliaBnuBaeM B COOTBETCTBHH ¢ AMUHOM L{ununopa (72um).
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BhIjienseM JIeBOe OCHOBAHME M HAXKMMAEM KHONKY Jckusz Bi. B 3cKH3e CTPOMM IIPSAMOYTOITb-
HUK TPOU3BOJILHOTO pa3Mepa, UCHOJb3Yysl KoMaHny HenpepuvisHulil 6600 00beKkmos i g paznene
-

) £
T'eomempus "2, B pasznene Pasmepul akTUBM3HpYeM KoMmauay Aemopaszmep F##. Iocie mpocra-
HOBKHM pa3zMepa CHUCTeMa MPEUIOKHUT JHUAJIOT, B KOTOPOM CJENyeT yKa3aTh HEOOXOIUMBIH pa3mep

(8Qum). Iy 3TOrO MPOBOIMM JAMArOHAM B KBaJapare, OTMEYaeM HMX TO4YKou (Komanma Touka *.
Lo o
paznena [ eomempus E) Ha Uncmpymenmanvnou nanenu BkiIouwaeM pasnaen llapamempuzayus
-'.-‘-'f o
1 . Ha KOMIaxTHOM IMaHeM aKTUBM3UPYeM KoMauay Ilapamempusayus.

Bribupaem pexxum Cosnadenue mouek. B okHe MOieNU yKa3bIBaeM 2 TOYKHU, KOTOPBIE TOJIXK-
HBl COBIIACTh — LIEHTP NMPSIMOYTOJIbHUKA M TOYKY Hadajia KoopauHaT. CTpOuUM IO LIEHTPY OKPYX-

HOCTh AuameTrpom 55 wm. Ha manenu Pedaxmuposanue moodenu (W Ha)XMMaeM KHOTKY Onepayus
svioastusaniis ( BBICOTA BBIIABIMBAHUS SMm).

JleBy1o mI0CKOCTh (hJIaHIIA MCIONB3YEM KakK 3CKH3, Ha KOTOPOM BBIMOJIHSAEM 4 OKPY:KHOCTH
TUaMeTpoM 8 mm.

Buipesaem evioasiusanuem B (HaHeHB Peoaxmuposanue Modefzu ). B crincke T un no-
cmpoenust HeobxoauMo BeIOpaTh Yepes sce. Cnenyer Cozoams o6vexm =, BbIMOIHIEM CKPYT-
JICHUS MEXY (PIIaHIIEeM B KOPITYCOM PaguyCcoM S MM.
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Bropoii ¢naner; Ha Kopimyce CTpOMM, HCTONB3Yysd KoMaHay 3epkanvhuiil maccus. Ham Heo0-
XOJJUMO TOCTPOUTh IUIOCKOCTh, OTHOCHUTEIBHO KOTOPOH OyIeT NpOU3BOAUTHCS KOMUPOBAHHE

dnanua. B paznene Becnomozamenvrnas ceomempus 4 OTKpbIBaeM Komauay /lapannenvuas nioc-
=

KOCmMb <=~ W CTPOUM IO LEHTPY BCIIOMOraTelbHYIO MJIOCKOCTh. B pasnene MaccuBbl OTKpbIBaeM

& &
28 £% 0% T PN
vee Tgt g 1]

0 Sepranvuuiii maccug ¥ . B crpoke Texyuee cocmosmue yKa3blBaeM 00BEKT
JUISL 3epKaJIbHOTO KOMUPOBaHUs — (iaHell, B MOJ€ INIOCKOCTh — MOCTPOSHHYIO IO LIEHTPY BCIIOMO-
raTesbHYIO MIOCKOCTb.

- @ Im 3 & 2w & Ofivextel | Crucor ofwexrce 3> | [T Onockocte Crewenas nnoa

«fJenapanetper | ‘BCevicres |

BrImonHsieM CKpyTJIeHHs MEXIY BTOPBI (DIIaHIIEM B KOPITYCOM PAIIyCOM S ym.

Cozoanue ¢patina oemanu Kpvuuxa (nesast). OtkpoiBaeM daiin 1 Kopnyc. CoxpaHsieM €ro moj
HOBBIM UMeHeM 2 Kpviwka. B mone Obosnauenue Ha TaHENN CBOMCTB BBOJAUM 0003HAYCHHE JIETAIIN
2. B none HanmeHoBaHue nuiieM HazBaHue Kpwiwuxa. B cnucke []eem ompezenseM LBET U MPoO-
3pavyHOCTh AeTalu. [IoCKONbKY KpBIlIKa MOBTOPSIET pa3Mephl KOpIyca, TO 3TUM CIIEYEeT BOCIOIb-
30BaThCs, JJI1 YMEHBIIEHHUS 3aTpaT Ha U3MEpPEHUE MapaMeTpoOB KPBIIIKHU. BeinenseM neByro mioc-
KOCTh KOpIyca M UCIOJNB3YyeM ee Kak ACcKu3. [loBTopsieM KOHTYp (praHIEeBOI 4acTu KopIryca U BBI-
naBiuBaeM Ha 8wm. BokoBas 4acTh KPBIIIKM MOKET ObITh HCIOJIb30BaHA KaK 3CKU3, B KOTOPOM
CTPOUM MPSIMOYTOJILHUK TaKUM 00pa3oM, 4TOOBI MOTHOCTHIO 3aXBaTUTh KOHTYp Kopiyca. Haxuma-

€M KHOIIKY Buipesamb evioasiuganuem B ya nanen Peoaxmuposanue mooenu [, B criucke Tun
nocmpoenus Heooxoaumo BelOpate Yepes gce.

JUis nanbHENIINX MOCTPOCHUH BBIIEISIEM IIPABYIO IUIOCKOCTh KPBIIIKU U MCIOJIb3YEM €€ KaK
scku3. [uinuapudeckas 4acTh KpBIIIKK BXOAUT B LIMIMHJIP, CIEJOBATENBHO, IUAMETP LIMIUHIPA
TaKOM K€, KaKk U y OTBepCTHsl Kopryca. CTpOUM B 3CKHM3€ OKPYKHOCTb JUaMeTpoM Sowm. Breiias-
JMBAaeM B MPSMOM HalpaBJICHUU HA paccTosHuE 8vm.

ITocTpoeHHYIO MIIOCKOCTH CIIpaBa MUCIOJIb3yEM KakK ICKU3, HA KOTOPOM CTPOUM OKPY’KHOCTb,
nuametrpom 42vum. Beipezaem Ha paccTostHuE 3mM.

C n1eBo#t CTOPOHBI KPBIIKH JTOJKEH OBITh IUIMHJP, B KOTOPOM UMEETCSI OTBEPCTHUE, TUAMETP
U TiyonHa KoToporo 28um u 12um coorBercTBeHHO. [To3TOMY HaM HE0OX0aMMO, CHavaJia 3aroJ-
HUTh MaT€pUAJIOM CYLIECTBYIOIEE OTBEPCTHUE. 3AIIOJIHAEM €T0, UCII0JIb3Ys JOHBIIIKO HUINHAPA KaK
3CKHU3, B KOTOPOM CTPOUM OKPYXXHOCTh M BBIJIABIMBAEM Ha paccTosiHue 8wm. ['mankyro mpsmo-
YTOJbHYIO IUIACTUHKY KPBIIIKU CJI€BA HCIHOJb3YEM KaK ICKU3, B KOTOPOM CTPOUM OKpPY>KHOCTb
nuamerpoM 64wy, BeinaBinBaeM Ha paccTosiHue 8ym. JIOHBIIIKO BHICTYHAIOIIETO HMINHAPA aKTH-
BU3HMPYEM B KauyeCTBE ICKU3a U BBINOJHAEM OKPYKHOCTh JUAMETpPOM 28wm, 3aTe€M BbIpe3aeM Ha
paccrostaue 12um.

B kpeliike npegycMoTpeHbl OTBEPCTHS U1 CMa30YHBIX MaTepuasoB. BeinenseM BepxHee oc-
HOBaHME KPBIIIKK U Ha €10 6a3e aKTUBU3HPYEM 3CKH3. CTPOUM OKPYKHOCTB JuameTpoM 16um. Oc-

TaBJIIEM TOJIOBUHY U MCIOJIb3yeM KOMaHy Onepayusi 6b10a61U8aHUs . B cTpoke Texywezo co-
cmosanus BeIOUpaeM omnuuio /Jo oovexkma. Beinensem KypcopoM 00BEKT —3TO MOBEPXHOCTh LIUIIHH-
npa. CucreMa IOCTPOUT JIEMEHT KPBIIIKH. 3aT€M BBIACIAEM BEPTHKAIBbHYIO MIOCKOCTh ZX U HC-
MoJIb3yeM B KauecTBe 3cku3a. CTpOUM KOHTYp BBIPE3a€MOT0 OTBEPCTHSI, COCTOSILEr0 U3 KOHUYE-
CKOI'0 U LIMJIMHIPUYECKOTO OTBEPCTUI. 3aTEM UCIOJIb3YEM Ollepaluio Buipesams epawjeHuem.

C mpaBoii CTOPOHBI KPBIIIKA UMEETCs CIIMBHOE OTBepcTHE AuamMeTpoM 4ym. JIOHBIIKO Tpa-
BOTO YIUIYOJICHUSI UCTIONB3YEM KaK ACKH3, B KOTOPOM BBINOHSIEM OKPYKHOCTH TUaMETpoM 4um ¢
MOMOIIbI0 KOMaHAbl Buipesamb evloasnusanuem. B none Paccmosanue Boidupaem /Jo nogepxrocmu,
KOTOPYIO CIIEYET yKa3aTh KypCOPOM — 3TO MOBEPXHOCTh BEPTUKAIBHOTO IIMJIMHIPUYECKOTO OTBEP-
CTHSL.

Cozoanue gaiina oemanu Kpouurxa (npasas). OtkpbiBaem ¢aitn 2 Kpvuuka. CoxpaHseM ero
1o HOBeIM UMeHeM 3 Kpuluka npasas. B none Obo3nauenue Ha TIaHeTW CBOMCTB BBOJAUM 0003Ha-
4yeHue aetanu 3. B mone HanMeHoBaHue THUIIeM Ha3BaHue Kpwiuika npasas. B cniucke [[gem ormipe-
nenseM 1BeT Aetanu. [1ockoiabKy KpbIlIKa MpaBasi IOBTOPSET pa3MeEphl JIEBOM, TO UCIONB3YS 3€ep-
KaJTbHBI MAcCUB, TIOJYYUM €€ OTpaXKeHHE, KOTOPOe clenyeT AopaboTaTh B COOTBETCTBUU C KOHCT-
PYKLIMEN MPaBOU KPBIIIKH.
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OTkpbIBaeM 3epKanbHblil MACCUB . B onuuu Ob6vexkmul BbIIEIIEM Bce! TOBEPXHOCTH Jie-
Tany, B onuuu /Inockocmb — MOKA3bIBa€M BCIOMOTATENBHYIO IIOCKOCTh, KOTOpasi MPOXOJHT TI0
HeHTpy Kopmyca. OT JeBOH KphIIIKK H30aBisgeMcs. B kadecTBe 3CKM3a HCHOIb3yeM OOKOBYIO
rpaHb MPAaBOH KPBIIIKK. BeIgensem npaByro KphIIKy KOHTYPOM, 3aTeM YAalsieM 3TOT KOHTYp C TI0-

MOIIBI0 KOMaH[IbI Buipezams vloasnusanuem B 112 nanenn Peoaxmuposanue mooenu |_' B cnu-
cke Tun nocmpoernus HeoOXoIMMO BeIOpaTh Yepes ace.

BuyTpenHee cTtpoeHne nmpaBoi KPBIIIKKA OTJIMYAETCS OT KOHCTPYKIIMU JIeBOM. Briaensem Bep-
TUKAJIbHYIO TJIOCKOCTh ZX, KOTOPYIO UCIOJIb3yeM B KauecTBe 3cku3a. [IpoBOAMM COOTBETCTBYIO-
1€ TOCTPOCHHUS JIJIsl U3MEHEHHSI KOHCTPYKIIMH JETaIH.

Cozoanue ¢aiina demanu @naney. IlockonbKy ¢raHer] UMeeT 4acTh pa3MepoB, MOBTOPSIO-
IIUX pa3Mephl JIGBOW KPBIIIKH, OTKpbIBaeM (aitn 2 Kpviuka. CoxpaHseM ero 1moj HOBbIM UMEHEM
ADnaney. B nmone Obosnauenue Ha MaHEIH CBOMCTB BBOJMM 0OO3HaueHue jetand 4. B mosie Ha-
MMEHOBaHHE muIIieM Ha3BaHue @Praney. B cnucke [[eem omnpenensiem nser aeranu. [locnemosa-
TETHHOCTh TIOCTPOCHUSI MOKA3aHa B MOIIATOBOM HCHOJIHEHHH. Pa3mepsl OepyTcsi co cOOPOYHOTO
YepTeka ¢ y9eToM Maciitaba n300pakeHus

Coszoanue gaiina demanu Ban. Haxumaem xnonky Cozoams O wa manenn Cmanoapmmuas.

B nnanoroBoM okHe yKa3bIBa€M THII CO34aBa€MOTro JOKyMEHTa /[emans 2. W3 koHTEKCTHOTO Me-
HIO BBITIONTHSIEM KoMmaHay Ceoticmea moodenu. B none Obo3nauenue Ha TIaHENTW CBOWCTB BBOJUM
obOo3HadeHne fnetanu 5. B mone HanMeHoBaHue nuiieM Ha3BaHue Bazi. B criucke [/eem onpenensiem
uBetT aetanu. CoxpaHseM.

[Toctpoenne aeranu Ban B IPUHIMIIE CXOXKE C MOCTPOCHHEM JAeTanu Ban u3 nmabopaTopHOH
pabotsr Ne2. [TocnenoBaTenbHOCTh TOCTPOSHUS TTOKA3aHa B IMOMIArOBOM MCTOHEHUU. Pazmepsr Oe-
pyTCs co COOPOYHOT0 YepTexka ¢ y4eToM MaciTada n300pakeHusl.

Coszoanue ¢atina oemanu Ilopwens. OtkpbiBaeM ¢aiin 5 Bar. CoxpaHseM €ro 1moji HOBBIM
umeHeM 6/lopuiens. B one Obo3naueHue Ha TMaHETN CBOWCTB BBOJUM OOO3HaueHue jaeranu 5. B
MoJie HaMMEHOBAHMWE TUIlleM Ha3BaHue [loputens. B cnicke [[eéem onpenensem upet aerainu. Co-
xpansieM. [1ockoJIbKy MOPILIEHb YACTUYHO MOBTOPSIET pa3Mephl Bajia, TO 3TUM CIEAYET BOCIOIb30-
BaThCsl, U YMEHBIIICHUS 3aTpaT Ha U3MEPEHHUE apaMeTpoB mopinHs. B miockoctu XZ oTKpbiBaeM
ACKU3 M B HEM CTPOHM C IIOMOINBIO KOMaH bl Henpepuigubiii 6600 06bexkma Mo pa3MepaM BHEIITHUN
KOHTYp MOPIIHS.

|

®dopma otuetHocTU: BaTtman hopmaTta A3 ¢ IBETHOM pacneyaTKO# BBITIOJIHEHHOTO 3a/IaHMUS.
3a/iaHus A CAaMOCTOSITENIbHON paboTHhI:
1. Pa3zpaboTaTh NpoCTpaHCTBEHHbIE MOJIENIN JeTalieil B COOTBETCTBUH C BAPUAHTOM.
2. Pa3zpaboTaTh paboume 4epTexku Al Kaxk A0 MOJICIH.
PexoMeHaImu 1no BIMOJIHEHUIO 38/1aHUN U MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO
[IpopaboTka TeopeTHUecKoro MaTepurania 1o TeMe.
PekoMeHnayemMble HCTOUYHUKH
1 . lpaBuna BeIMOAHEHUS ceueHUit [DaeKTpOHHBIN pecypc] : yuebHOe mocobue / JI. T1. I'puropesckas,
I'. A. UBamenko [u ap.]. - Bparck : BpI'TY, 2003. - 77c. - 2004. — 76. http://ecat.brstu.ru/catalogheo
Hb1e%0201%20yyeoH0-MeToamueckne%20nocobus/ Mmxenepuas %2Qrpaduka/ IIpaBuna %2(eimon He-
%2 0ceuennii. Yu.%20roco6ue.2003. pdf
OcHOBHas nuTeparypa
1. Jertapes, B. M. MmkeHepHast 1 KoMIbloTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aTbUTbHUKOBA. - 2-€¢ U31., UcTp. - MockBa : Akagemust, 2011. - 24Q. -(Beicmee mpodeccro-
HalbHOE oOpazoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0
JlononHuTenpHas IUTEpaTypa
1. Unxenepuas 3D-kommbroTepHas rpaduka . yueOHoe mocobue mis OakamaBpos / A. JI.
Xeitden [u ap.]. - 2- usn., mepepad. u gom. - Mocksa : FOpaiit, 2016. - 464. - (bakanaBp. Akaje-
muueckuit kype). - ISBN 978-5-9916-4663-5.
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2. UBamenko, I'. A. Haueprarenshas reomerpust. MHxeHnepHas rpaduka [DIeKTpOHHBINH pe-
cypc] : pabouas terpanp / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. KpacHomanka. - Bpatck :
bpI'Y, 2006. - 88&. http://ecat.brstu.ru/catalogiecrpie%201%20yueoH0-MeToanueckne% 201oc
ooust/Nuxenepas%20pad unxa/MBamenko%2 .A.Haueprarenpnas%20reomerpus Pabd.teTpanb
. 2006.pdf

KoHTposibHbIE BOIPOCHL ISl CAMOIIPOBEPKHU

1. Kak ocyrectBisiercst komanaa «Omnepanusi BbIIaBIABAHUSI»?

2. Kax Boimomnnsiercst onepanus «KimHeMaTHueCKoe BbIJaBINBAHIE» ?

3. Kak ocymectsisieTcs komanna «Orepars BpIpe3aTh BbIIaBIMBAHACM» ?

4. Kak MoCTpOUTH IIIOCKOCTh, KACaTEIbHYIO K IIOBEPXHOCTH?

5. Kakne komanbl paznena «Pazmeps» Bl 3HaeTe?

6. Kak ocyrmiecTBisercst BBIOOp TIIaBHOTO BHIA?

IIpakTnueckoe 3ansTue Nel?2

Tema: Cnienuduranus B cpejie kommac-3d.

ECHB [2360TBI: Hay‘-II/ITBCH COCTABJIATH CHCI_[I/I(l)I/IKaL[I/II/I K C60quHI>IM y3j1aM U CANHULIAM.

3agaHI/Ie: COCTaBI/ITB CHCI_[I/I(l)I/IKaLII/IIO K COCANHCHHUIO 60J'ITOBOMy; COCAUHCHUIO CBapHOfI KOHCTPYKIHHU.

TTopsmoK BEITOITHEHUS

[Ipexxne, yem BbI3BaTh KOMaHIy co3laHus HokymeHTa Crernudukaiys, BbI3bIBaM KOMaHIy
Cepsuc — [Tapamerpsi. OcyiiecTBiiseM MIPOBEPKY yMOJIYATENbHBIX HACTPOEK. B auanoroBom okHe
packpbiBaeM paznen Hosele mokymenTsl — Crnieniudukarus — Ctuiib. YOexaaeMcs, 9TO B Ka4eCTBE
OubmmoTekn cTuiei B quanore ykaszan ¢aitn Grahhic.lytus noanmanku \SySriaBHOW manku Kom-
nac-3d, a B kauectBe ctuisa — [Ipocras crerudukanus TOCT 2.106-96 Eciau 6ubimoreka u CTHIIb
— Ipyrue, HeoOX0IUMO BBIOPATh YKa3aHHBIE.

i

Cosmanue daiina geranu. Co3maeM HOBBIH JOKYMEHT — crierudukanuio kommac-3d. s co3-
JaHWS HOBOH JieTanu BbI3biBaeM komaHy Daiin — Co3naTh win HaxkuMaeM kKHonky Co3aath Ha
naneny CraHgapTHas.
R LIl A el Sz |-

3aTeM B MOSBHUBIIEMCS JUATOTOBOM OKHE HEOOXOAMMO yKa3aTh THUIT CO3aBaEMOT0 JOKyMEHTa
Crermndukanus u Haxxath kHonky OK. Ha skpane nosBurcs 61ank crierudukanun. CoxpaHseM ero
noa umeHeM CoenuHeHue OonToBoe. 3anonHeHue cnenudukanuu. Co3manne 00bEKTOB crienudu-
kanuu. CTpoku crenuHKaluy He aKTUBHBI, TaK KaK B OJIaHK JTOJKHBI BHOCUTHCS HE IIPOCTO CHUM-

BOJIBI, @ 00BEKTH! cnenudukanuu. Bei3siBaem komanay BeraBka — bazoBelii 00beKkT &8, Wi Ha-
KUMaeM KiaBuily «Insert».B mosBuBiieMcs okHe BbIOMpaeM pasfen AJii pa3MELICHHs HOBOTO
o0bekTa cnennpukanuu. OOBEKT creruduKanuy 00s13aTeIbHO T0JDKEH MPUHAIEkKATh OTHOMY U3
e€ pasnenoB. Beigensem B criucke paszgen JJokyMeHTanus, ¢ KOTOPOro HaunHaeTcs crenudukanys,
U HaKuMaeM Kiasuinry — Co3nars.

B Onanke cnenungukanuy nosBUTCS HazBaHue pasnena. [lepsas cTpoka 3TOro pasjena cTaHo-
BUTCSI JOCTYIHOU Jisi penaktupoBanus. Kypcop Haxomaurcs B nepBoit kononke (Dopmar). Iepen
Ha3BaHUEM pa3Jiesia U MOCJIe HEro HaXOAATCs IyCThIe CTPOKH, HEIOCTYIIHBIE JUIsl PEJaKTHPOBAHHUS.
BBoauM ¢ KiaBHaTypbl TEKCTOBYIO 4acTh OOBEKTa crenu@ukanuu. B mepByio KOJIOHKY BBOAUM
TekcT A4 —»5T10 (popmaT, Ha KOTOPOM M300pakeH YepTek OONTOBOro coenuHenus. B komonke Ha-
umeHoBanne — Coopounblil yeptexk. B komonke KomndectBo — 1.2.11ocne BBoa TEKCTOBOM YacTu
3aBepIacM co3JaHue o0bekTa HaxartueM kinasuin <Shift>+<Enter>wnm menkHeM MBIIIBIO B CBO-

6onHoM mecte cnenupukanuu. Co3nanue pasnena. BeissiBaem komanay BeraBka — Paznen |£ B
IIOSIBUBIICEMCA OUAJIOTOBOM OKHE yKaSBIBaeM CJI@I[YIOH_II/Iﬁ pa3;nen CHGI.[I/I(I)I/IKaI_[I/II/I. BOHTOBOG CO-
eIMHEHNEe HE COJEPKHUT COOpOUHBIX eauHuIl. [loaToMy cremyromumM pa3aeiaoM crienupuKaiim sB-
JIACTCA pa3;[en —I[eTa.HI/I 1 HAKNMACM K.HaBI/IH_Iy - COB,Z[aTb.

Tak xak crieruHuKaIys He MOKET COJACPXKATh MyCThIX pa3feioB (COCTOSIIIUX TOJIBKO U3 3aro-
JIOBKOB), TO MpPH CO3JaHMHM HOBOTO pasjielia CO3JaeTCsl M MEPBbIi 00beKT B HeM. [locie mepBoro
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pa3aena JIokyMeHTalMs CUCTEMa COXpaHMia TpU pe3epBHbIE CTpokH. lllenkHute B n000M MecTe
pasnena JlokymenTanus s ero aktususauuu. B nose PesepBHble cTpoku Ha ma”enu Tekyiee co-
cTosiHue BbIOMpaeM M3 cnucka KommuectBo pe3epBHBIX cTpok — 0. ¥V Hac ocTaHeTcs Juilb OAHA
mycTasi CTpOKa, KOTOpasi BBIJACISACT 3aroJIOBKU pa3esioB. Takue MmycTble CTPOKU 00s3aTeNbHBI Hall
3aT0JIOBKOM H TI0]] HUM.

|Bcrgar<a | GopuaT  Tabmis  Cepec |

i

f Beraexa | ®opmar  Jabnwua  Cepewc
~j Pazaen... .

| 5 Basoewii obvexr... =) Barpen...

I“m BeromoraTensesi ghvert. ., |%2 Basosusi ofbexT.., |

B paznene Jleranm y Hac nBe aetanu — Jletanp M u Jlerans N. [lockonbKy MBI HE pa3pabatThl-
BaJIM YEPTEKH HA HUX, TO B KosioHke Dopmar 3anuceiBacm 04 (0e3 ueprexa). B xomonke Konnye-
ctBo —1mo 1. Jletasib M uMeeT mO3UITMOHHBIA HOMep -1. J[ist 3amoaHeHusT JaHHBIX JIJ1s1 BTOPOU J1eTa-

7M1 BbI3bIBaeM KoMaHAy BcraBka — BemomoraTenbHbIi 00bEKT == . JIu6o: BeraBka — Ba3oBblii 005b-
o ) ;
eKxT == . Jlerans N ©MeeT MO3UIMOHHBI HOMep -2. Co3mgaeM HOBBIN paznen — CTaHIapTHBIE H3J1e-

nud. Bei3piBaeM komanay BceraBka — Paznen Ii. B nosiBuBHIEMCS AMATOrOBOM OKHE YKa3bIBaEM
cienyromuid pasznen cuerudukanuu CTaHaapTHbIC U3ISH 1 HAKUMaeM KiaBuiry — Co3nath.

s 3anonnenus ganHbix o [OCTe Tpebyetcs Bropas crpoka. BeissiBaem komany BeraBka —
BcrnomoratenbHbIi 00bekT = . KonoHka dopmaTt a9 CTaHIAAPTHBIX U3JIETUNA HE 3aMOJIHIETCS, TaK
KaK OHH SIBJISIFOTCS] IOKYITHBIMH. BONT MMeeT Mo3UIMOHHEIN HoMep - 3. B o003Hauenun 6osra BXo-
ouT cienyromas wHbopmanusa: bont — HammeHoBaHue craHgapTHoro manenus; M30 — nuamerp
crepxHs 6onta; 90 —pacuerHas anuHa Oonta; 58 —Kkiacc MPOYHOCTH MaTepuana, U3 KOTOPOTO BbI-
nostaeH 6ont; TOCT 7798 — 70 -eTanaapt nanHoOTO cTaHaapTHOrO M3aenus. Mcnonb3ys BeraBka —
BenomoraresbHbll 00BEKT == , 3aM0JIHIEM BCE OCTAIbHBIE CTPOKH. JIIS peJaKTUPOBAHMS TEKCTO-
BOM YacTH JIOCTaTOYHO JBAXK/bI IIEIKHYTh B HEOOXOAMMOM JJISl PEJaKTHPOBAHUS CTpOKe. Tarke
MOXXHO yJIaJIsiTh HEHY)KHBIE CTpOKH. [locne ynaneHus o0beKTOB MOPSIOK HyMEpaluy MO3UIUA Ha-

pyHmTCs, 9T00BI BOCCTAHOBUTH €T0, BBI3BIBAEM PacCTaBUThH MO3UIHH ey Nudopmanuto va Cran-
JApTHBIE U3JIENNsT MOYKHO BHOCHTH, BbI3BaB MeHemkep Oudmuorek &) - Mammnoctpoenne — Kon-
CTPYKTOpCKasi OMOIMOTeKa — HEOOXOIUMOE CTaHJIAPTHOE M3ICNHE, MapaMeTphl KOTOPOrO0 MOXKHO
BHOCUTDB HCITOCPCACTBCHHO B JUAJIOTOBBIX OKHAX.

a

= o)

iE = - v |

3anonaHeHre OCHOBHOW Hanmucu. Ilepexonum B pexuM pasMETKH CTpPaHUILI, BbI3BAB KOMaHIY

Bupg —Pa3Merka ctpaHuil, uiu, BbI3BaB KOMaHAy Pa3meTka cTpaHuil \&l ya Manemm WHCTPYMEHTOB.
AHAJOTUYHO 3aMOJTHsAEM CTICHH(PUKAIUIO IS IIMHJIEYHOTO COSTUHEHUS.

®dopma otuetHocTU: BaTtman hopmaTta A3 ¢ IBETHOM pacneyaTKOi BBITIOJIHEHHOTO 3a/1aHHUS.

3a/iaHus A CaMOCTOSITEIbHON paboTHhI:

1. BoimonHuTh crienu@uKanuio Juisi 60ITOBOTO COEIMHEHUS, UCIIONIBb3YS JIJIS 3all0JHEHUs pa3-
nena CTanapTHBIE U3/1€IUs KoMaHay BeraBka — BernoMorarenbHblil 00beKT ==

2. BeInoaHuTh crienu@uKanuio A1 CBapHON KOHCTPYKIIMH, UCIOJNIB3YS AJIs 3allOJIHEHUs pas-
nena CtangapTHbIe u3aenus Menemxep Onoamorex =1

PexomeHaanmm no BhITOJIHEHUIO 33/IaHUNA U TOATOTOBKE K MPAKTUYECKOMY 3aHATHIO

[IpopaboTka TeopeTHUeCcKOro MaTepurania o TeMe.

PekomeHyeMble HCTOUHUKHU

1 . lMpaBuna BeIMOAHEHUS ceueHUit [DaeKTpoHHBIN pecypc] : yuebHOe mocobue / JI. T1. I'puropesckas,
I'. A. UBamenko [u ap.]. - Bparck : BpI'TY, 2003. - 77c. - 2004. — 76. http://ecat.brstu.ru/catalogheo
Hb1e%0201%20y1ebH0-MeToanueckne%20nocobus/ Mmxenepuas %2Qrpaduka/ IIpaBuna %2(eimon He-
%2 0ceuennii. Yu.%201o0co6ue.2003. pdf

OcHOBHas nuTeparypa
1. dertsapes, B. M. UnxeHepHast 1 komnbloTepHas rpaduka : yueOnuk / B. M. Jlertsipes, B.
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I1. 3aTbUTbHUKOBA. - 2-€¢ U3, Ucrp. - MockBa : Akagemust, 2011. - 24Q. -(Beicmiee mpodeccro-
HalbHOE oOpazoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0
JlomomHuTeIBHAS TUTEPATYPA

1. Unxenepuas 3D-kommbroTepHas rpaduka . yueOHoe mocobue s OakamaBpos / A. JI.
Xeitden [u ap.]. - 2- usn., mepepad. u gom. - Mocksa : FOpaiit, 2016. - 464. - (bakanaBp. Akaje-
mudeckuii kypc). - ISBN 978-5-9916-4663-5.

2. UBamenko, I'. A. Haueprarenshas reomerpust. MnxeHnepHas rpaduka [DIeKTpOHHBIN pe-
cypc] : pabouas terpanp / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. KpacHomanka. - Bparck :
bpI'Y, 2006. - 88&:. http://ecat.brstu.ru/catalogiecrpie%201%20yueoH0-MeTonueckne% 201o¢
o0ust/Muxenepnas%20pad unxa/MBamenko%2 .A . Haueprarenpnas%20reomerpus Pab.teTpanb
. 2006.pdf

KoHTpoabpHBIE BOMPOCHL Il CAMOTIPOBEPKH

1. Jlnsa uero mpeaHa3zHayeH JOKYMEHT «CrierupuKaus»?

2. Kak co3nate nokyment «Crerudukarusa» B kommac 3d?

3. Kakue paznensl BXOIAT B COCTaB CreIU(UKAIIIN ?

4. Kak oCcymecTBUTh BCTABKY HOBOT'O paszena?

5. Kak ocymiecTBUTh BCTaBKY HOBOTO KOMITIOHEHTA B pazjieie?

6. Kak ocymiecTBUTh BCTaBKY CTAaHIAPTHOTO H3/eNnus B pa3aen «CTaHIapTHBIC H3HCTUs»?

IIpakTuyeckoe 3ansgTue Nel3
Tema: C60pounbIii yepTex B cpee kommac-3d.
[leb paboTHI: HAYIUTHCS BBITIOJHATH COOPOYHBIN Y3 U COOPOYHBIN YePTEK K HEMY; BBITIOJIHATE pas-
HeceHne c60poYHOro y3na B cpeae kommac-3d.
3ajanwue:
1. Pa3paboTath cOOpKY y371a U3 IOCTPOCHHBIX paHee AeTalei.
2. Pa3paboTath pazHeceHrne cOOPOYHOTO y3ia.
Tlopsa/10K BBITOJHEHUS

Ha ocHOBaHMM MCXOIHBIX JaHHBIX (HE3aKOHUCHHOTO YepTe)ka COOPOUYHOU CIUHUIIBI, OMKCa-
HUS e€ yCTPONCTBA, HE3aKOHUYCHHOM crenu(HUKanud U METOJANYECKHX YKa3aHWi) HEOOXOIUMO: -
W3YYUTh IPUHIINI JEHCTBUS MPEAJIOKEHHON COOPOYHON eIUHUIIBI;

Obwue ceéedenust o coopke 6 komnac-3d. B cOopkax q0CTYIHBI OTepalvy CO3AaHUA U PeaaK-
ThpoBaHusa Ten. Omnepanuu yAalleHUs MaTepuaia, Hanpumep Buipesams evloasnusanuem, MOTYT
OBITH IPUMEHEHBI KaK K TeJaM, IIOCTPOCHHBIM B caMOM COOpKe, Tak M K TeJaM KOMIOHEHTOB. st
BBIIOITHEHHs COOPKHU MPK OTKPLITUM HOBOro foKyMeHTa (Coszdams (O), BrIOMpaeTCs TUII JOKyMEH-

.
ta — Coopka . [t mobasiaeHUs: B COOPKY KOMIIOHEHTA, CYIIECTBYIOMEro B (haiiyie Ha JIHCKE,
uMeercs koManna Onepayuu — /[obasums u3 gaiina — Komnonenm. JInbo Ha KOMIAKTHOW TaHEH

OTKpBIBaeTCs pasnen Jobasums uz ¢aiina 2 . B nossusmemcs JIMAJIOTOBOM OKHE CJIEIYyeT BBI-
OpaThb (paiin Hy>KHOU JeTaNu.

Onepauwn  CoeundrcauA  Cepec  OkHo  Cnpaska

() HOMMAC-30 13 - [COopra BE3 MMEH14] AobaenTb k3 datina r
daiin  Peasktop  Bra |Onepawm | Coeundmrauns  Cepenc  Qrvo  Crpsexs  BrGnkotexn Cozaate
aittlte |- ii AobaenTe u3 dajina » ‘@ KomMnoHenT... | CONpAKEHHA KOMNOHEHTOR » =

[Ipu nobGaBrieHnM AeTany 3a1aeTCs TOUKA BCTaBKU. E€ MOXKHO yKa3aTh B OKHE COOPKH IPOM3-
BOJIBHO WJIH, UCTIOJB3Ysl MPHUBS3KY, HAIPUMEp, K Hadaly KOOPAWHAT WM BepinrHe. MOKHO BBECTH
KOOPJMHATHI TOYKU BCTaBKU KOMIIOHEHTA B rpymIe nojie 7ouxa ecmasku Ha 1aHenn cBOUCTB. Ec-
JIM BCTABIICHHBI KOMIIOHEHT — MEPBBI B COOpPKE, OH aBTOMATHYECKH (PUKCHUPYETCS B CHCTEME KO-
opauHat. [ oTkiIroYeHUsT (UKCAIMU BBIIEISIOT KOMIIOHEHT B /[epege mooenu W BBI3BIBAIOT U3
KOHTEKCTHOTO MeHIO (ITpaBasi KHOTIKA MBIIIHN) KOMaHy OmKuouums Gukcayuio.

Jlobasnenue cmanoapmuozo uzdenus. Ecnm B cOOpKe UCTIONB3YIOTCSI CTAaHIAPTHBIC U3CIUS
(6ouTHI, raiiky, u T.1.), B COOPKY UX 100aBIISIOT, BbI3bIBass KOMaHLy bubauomexa — CmanoapmHuole
uzoenus —Bemasums s1emenm. B mosBUBIIEMCS THAJIOTOBOM OKHE JBOMHBIM IIETYKOM JIEBOM KJia-
BUIIIN MBIIIN BeIOWpaeTcss HeoOX0IMMOe CTaHAapTHOE U3JeNne, 3aat0Tcsl ero napamerpsl. Cucre-
Ma BCTaBUT BBHIOPAHHOE CTAHJIAPTHOE M3JENINE B COOPKY e€Clii HaXkaTh KHOMKY [Ipumenums. Ilocie
3TOTO BO3JIE Kypcopa MOSIBUTCS ()aHTOM CTaHJAPTHOTO W3IENHsI, Il BCTABKH KOTOPOTO HEOOXOaH-
MO yKa3aTh B OKHE MOJIEIM TOYKY BCTAaBKH, a Ha TIAHEIH CIEIHUAILHOTO YIIpaBJICHUs HAKAaTh KHOII-
Ky Cozoamo 06vexm ==,

SRR N
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Komanel mepeMernieHus KOMIIOHEHTOB PAcIoOkKeHbI B MeHIO Cepsuc, a KHOTIKH IS UX BBI-
30Ba Ha maHenn Pedaxmuposanue coopku 2. Tpu mo6oM crmocobe mepeMelieHns KOMIOHEHTa
MOKHO HCIIONB30BaTh Pedicum Konmpons coyoapenuii *® : NBHKeHHe BO3MOMKHO TOJBKO JIO «CO-

INPUKOCHOBEHUS» C IPYTMM KOMIIOHEHTOM. Pejicum KOHMpOs coyoapeHuil M prorouaercs U Ha-
CTpamBaeTcs Tocie BEI30Ba KOMAH/IB! TIepeMelIeHHs] KOMIIOHEHTA. & - KOHTPOJIb CTONKHOBEHHIA
OCYILECTBIISIETCS TOJIBKO JAJISI IEPEMEIIaeMOro KOMIIOHEHTa, & KOHTPOJIb CTOJIKHOBEHUH OCyIIe-
CTBJISIETCSI TOJIBKO JUIs JIIOOOTO U3 MEpEeMEIIaeMbIX KOMIIOHEHTOB. UTOOBI IPU CTOJIKHOBEHHUH TIepe-
MEIaeMOr0 KOMIIOHEHTa ¢ APYIrMM KOMIIOHEHTOM COOPKHM MX CONPHUKOCHYBUIMECS I'PaHU IOJCBE-
YUBAJIUCh, AaKTHUBU3UpPYETCS  Iepekitouarenb [looceemka  epameil  npu  CMOJIKHOBEHUU

Rlogesetka rpawer npu cronknosenis & &0 (pre: prrin). s IPEIOTBPAIICHHUS IEPEMEIICHUST KOMITOHEHTA
1I0CJI€ CTOJKHOBEHMS €r0 APYTrUM KOMIIOHEHTOM COOPKHM aKTHBH3UpYETCs Nepekitovarens Ocma-
HAGIUBAMb NPU CMOJKHOBEHUY LETaHABIMBATE NP CTOMKHOBEHN 57 &2 (Bxi1; BBIKI). MOXHO BBHIOpaTh
KOHKPETHBIE KOMIIOHEHTHI, CTOJIKHOBEHUS C KOTOPBIMHU TPeOYyeTCsl KOHTPOJIUPOBATD, JUIS YETO Clie-

AYCT aKTUBU3UPOBATHL MCPCKIIIOYATCIIb Komnonenmul @ M yKa3aTb Ha HGO6XO,Z[I/IMBIG. Hx Ha3Ba-
HUS ITOSABATCS B cnpaBquoﬁ Ta6J'II/II_[e Cnucox KOMROHEHMOo8.

Coesue komnonenma @ . YcranasnupaeM Kypcop Ha CIBHUIaeMOM KOMIOHEHTE U C 3a)KaToi
JIEBOM KJIABUILIEH IIEPEMELIAEM €T0 B HY’)KHOM HAIIPaBIICHUH.

Ilosopom komnonenma. KOMIOHEHT MO>XHO TOBOpPAYMBaTh BOKPYT Pa3IMYHBIX OOBEKTOB.
BerseiBaeM komanny Cepeuc —Iloeepryms KomMnoHenm.

Iosopom sokpye yenmpanvroti mouxu . TIOBOPOT BOKPYT IIEHTpa rabapuTHOTO Mapaiie-
Jenumena nepeMeraeMoro KoMIonenTa. ITosopom oxpye ocu @, TIoBOPOT BOKPYT IPAMOIHHE -
HOT'O 3JIEMEHTa — BCIIOMOTaTeIbHOM OCH, pedpa Wild OTpe3Ka B 3CKU3e (IOCTYITHA, €CIIH B OKHE MO-

JICITA BBIJICJICH KaKOW-THOO MPSIMOJIMHEHHBIN KOMIOHEHT). [1osopom eokpye mouku BF. TloBopot
BOKPYT TOYKH, BEPIIMHBI, HaYaja CHCTEMbl KOOPJMHAT WM TOYKH B 3CKH3€ (IOCTYITHA, €CIIH B OKHE
MOJZICTIH BBIJIENIeHa Kakas-Tnoo Touka). Conpscenue komnonenmog coopku. Ilocne cozmanus B
cOOpKe KOMIIOHEHTOB M TEJ MOXKHO MPUCTYMATh K CO3JAHUIO COMPSDKEHHH (CBSI3b MEXKIY KOMITO-
HEHTaMH U TelaMu cOOpKH). [1o3uyuonnoe conpsidicerue onpeieieHHBIM 00pa3oM (pUKCUPYET OJHH
00BEKT OTHOCUTENBHO JPYTOTro, A Yero B komanne Cnpsoicerue KOMnOHeHmos €, ak THUBU3UPYET-
cst pasznen Onepayuu. Tlocne HAIOXKEHUS TO3UIIMOHUPYIOMIETO COMPSHKEHUST 00BEKThI aBTOMAaTHYE-
CKH TIEPEMEIA0TCs TaK, YTOObI BBIMOJHSIOCH YCIOBUE COMPSDKEHHS (SCIM OHO HE BBIMOJHSIOCH
JI0 HAJIO)KEHUSI COTIPSDKCHUS).

[To3unmonupyroiiee conpspkKeHUE, Kak MpaBUio, IPUCYTCTBYET B JII000M cOOpKe, Tak Kak
JIpyruMu criocobamu (Hampumep, nepeMelieHne KOMIIOHCHTOB MBIIIbIO, MCIIOJIb30BAHHEM MPHBSI-
30K MPU BCTaBKE U JP.) TPYJIHO PACHOIOKUTH KOMIIOHEHTBI TPeOyeMbIM 00pa3oM, a Mpu pelaKTH-
POBaHUM HECONMPSIKEHHBIX KOMIIOHEHTOB MX B3aMMHOE TMOJIOKEHHMH JIETKO paspyliaercs. byresgul
onepayuu nao demansmu & (naxonarcs B pasgene Peoakmuposanue demanu). Komanna 10cTymnHa
TOIBKO B PEKHME PEIAKTHPOBAHHUS JETANH B KOHTEKCTE cOOpKH. Onepayus Boruumanue &) nozso-
aseT oOpa3oBaTh B J€Talld MOJIOCTh, UMEIOIYI0, opmy apyroit netanu. B okpykeHun pemaxkTu-
pyeMoii IeTau JT0JDKHA MPUCYTCTBOBATh Apyras (qpyrue) netais, 3aaatomas Gopmy Oyaymiei mo-
noctu. Onepayus Obvedunernue € nossosser B paboTte co COOPKON «CKIICHTH» HECKOIBKO MMEIO-

mmxcst getaned B oaHy. Onepayus Illepeceuenue =Y MO3BOJISIET MOJYYUTh HOBBIA 3JIEMEHT, CO-
CTOSIIIIMI YaCTUYHO M3 MOBEPXHOCTEH MMerommxcs aetanen. Jlns Peoakmuposanus komnonenma
OKHe CIIEyeT BBIJEIUTD €T0 B /Jepese mMoodenu M BHIOPATh U3 KOHTEKCTHOTO MEHIO Pedakmuposamb
6 okne. B oTkpbIBIIeMcst (paitiie BEIOpAaHHOTO KOMITOHEHTA BHOCSITCS U3MEHEHHUS B MOJEIH, KOTO-
PBIE COXPAHSAIOT, MOCJIE Y€TO OKHO 3aKPBIBAIOT, IIEPEXOJS B OKHO COOpKH. IIpu OTKPBITHHM HOBOTO

21

JIOKYMEHTa, HY>KHO BBIOpaTh THI JOKyMEHTa COOpKA cwa . UTOOBI 0OABUTH B COOPKY KOMIIOHEHT,
CyIIeCTBYIOIMI B (paitie Ha AWCKe, BBI3bIBaeTCS KoMaHna Onepayuu — /lobasumv u3 gaiiia —
Komnonenm wnu Britodaercs pasaen Ha Kounaxmuou nanenu /lobasums u3 gaiina 2 Haum ne-
TaJIM MOCTPOEHBI TAKUM 00pa30M, 4TO TOYKA Havajaa KOOPAMHAT B KaXKJIOW U3 HUX SIBIISETCS OOIICH.
ITepBoii BcraBisieM netaib Ban. Kypcopom ykaspiBaeM TOUKY Hadasia koopauHar. Crenyromas Jie-
tanb — [lopuens. B xomanne Jobasume u3z ¢haiina 2 g JAJIOTOBOM OKHE BhIOMpaeM (aiin mopii-
Hs1. Kypcopom ykas3piBaeMm TOUKY Hadajaa KOOPAUHAT.
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B paznene Cnpsowcenue komnonenmos &, akTuBHM3UpyeTcs kKomanaa Onepayuu. B onuum
Coenagenie yxa3pIBAEM IUIOCKOCTH Bana (31 cTymnens), a B onuun Coocnocms — & e yxaspipa-
€M BHYTPEHHIOIO (MJIM BHEIIHIOK) TOBEPXHOCTH IIITOKA U TOBEPXHOCTh BTOPOT'O IIMJIUHIPA Ha Bay.

Crenyromieil AeTanblo SBISAETCS CTaHIapTHAS Taiika, KOTOpasi KPEMUT NOPUICHb Ha Baly. Bei3biBaeM
KomaHay bubauomexa — Cmanoapmmuoie uzoenus — Bcmasumo snemeHm.

) HOMMAAC-3D W13 - [UWnuHAD MHesMaTueCki.33d ] 14
Doin Fonatep B Onepoym Caounimoum Cope Owe  Copaoea o]
D-S@AISIB-% 4 e B2, 6 QR R0 -] ()b
; B 5

B mosiBUBIIEMCSI TUANOrOBOM OKHE B pazzaene KpeneosicHvle uzodenuss TBOWHBIM IIETIKOM
MBIIIH BbIOMpaeTcs ctangaptaoe u3aenue [ avixa ['OCT 5915-70 ucnonHenue 2 v 3a/1at0TCs Mapa-
MeTphI pe3bObl — M8. B Cmpokxe mexywezo cocmoanus Hano ykazath oniuio Cosnadenue, 3aTeM
KypCOpOM YKa3aTh MJIOCKOCTh, C KOTOPOH JIOJKHA COBIACTh raifika — 3TO MJIOCKOCTh JIOHBILIKA IIH-
JUHpA Ha MopinHe. 3aTeM akTuBu3upyercs onmust — Coocrocms. KypcopoMm HEOOXOAMMO yKa3aTh
MMOBEPXHOCTh LIWJIMHAPHKA, HA KOTOPBIM 3aKpydeHa raiika.

BHuMarenpHO cienuM 3a HallpaBJICHUEM MEPEeMEIEeHUsT U3/ENUs, B ClIydae HeOOXOAUMOCTH
MeHsieM ero Ha [lanenu ceoticma.

Cucrema mpenIoKUT BHECTH CTAaHAAPTHBIN 3JIEMEHT B crienudukanuio. Haxxumaem B nuano-
roBom okHe OK. B oxne Mopenu raiika mpuoOpeTaeT 1BeT W KOHTYyp. Cienyromiel netanbio B
cOopKe sBJIseTCs KopIyc. BHOBb Mcnonb3yeTcs komanaa Jobasums us ¢atina €. Kypcopom yka-
3bIBa€M B Ka4e€CTBE TOYKM BCTABKU — TOUKY Hadajia koopauHat. B pasnene Cnpsowcenue komnonen-
moe €, akTHBM3MpyeTcs KoManaa Onepayuu. B omun Coocnocmy — & “*°™  pano ykasaTh mo-
BEPXHOCTb IITOKA ¥ TTOBEPXHOCTh LMIMHIPUYECKOMN YacTH KopITyca. C nomorpo KoMaH sl JJo-
6asumv us gaiina € no6apnseM KpbilKy. Touka BCTAaBKH — TaKKe TOUKA Hayana KOOpAUHAT. B
paznmene Cnpsicenue Komnonenmos €, akTuBU3Upyercs Komanaa Onepayuu. B omniuu

CosnaleHMe  cremyeT yKasaTh IUIOCKOCTh (uiaHiia Ha kopmyce, a B onuuu Coochocmb —

& cooooem _ BHYTPEHHIOIO (WJIM BHEIIHIOK) MOBEPXHOCTh LWJIMHAPUYECKON YacTH KOpITyca.

AHaIOTHYHO 100aBIsieM MPaBYIO KPHIIKY U (raHen. ClexIyronmM 3TanoM sBIsieTcs: 100aBIeHHe
CTaHJAPTHBIX M3JEMHi — OONTOB C COOTBETCTBYIOIIMMH Taiilkamu. B kxomanne bubnuomexa —
Cmanoapmuule uzdenus — Bcmasums s1emenm HYXHO BBIOpaTh pasnen KpeneoicHvle uzoenus. B
paznene BeIOUpaeTcs nmoapasnen boamol wecmuepauusie, a 3ateM — boam I'OCT 7798-7Q ucnon-
Herne 1. B ommmu Cosnadenue Hamo yka3aTh INIOCKOCTH, O KOTOPOW 3aBHHUYEHBI OOJTHI, & B OII-
i Coocnocms — IOBEPXHOCTh OTBEPCTHUS, B KOTOPOE 3aBUHYHMBAETCSl O0JIT. BHUMaTenbHO crnenum
3a HalpaBJICHUEM H3JIEIUs, B CIIydae HEOOXOIUMOCTH MEHsIeM ero Ha [lanenu ceolicms.

JloGaBisieM CTaHIapTHBIE WU3JIETHS — IIMUIBKA ¢ COOTBETCTBYIONIMMHE Taiikamu. BbI3piBacM
KoMaHny hubiuomexa — Cmanoapmmuule uzoenuss — Bemasumo snemenm 1o aHamoruu ¢ npeasiny-
IMMH CTaHIAPTHBRIMU u3nenusimu nonoupaercs [lnunvka ['OCT 22032-76 ucnonnenue 1. Pasne-
ceHue KomMnoHenmog coopku. Ha ctanaapTHoi maHenu cienyer oTkpbITh paznen Cepsuc — Pasnec-
mu komnonenmsol — Ilapamempuol. Ha [lanenu ceoticme ykaspiaeM mar (0; 1u T.71.), 3aTeM KOMIIO-
HEHTHI, KOTOpPBIE Ha 3TOM IlIare XOTUM pa3HecTu. B onuuu Paccmosnue — paccTosiHue, KOTOPOE OT-
CUMTBHIBAETCSI OT TOTO 00BEKTA, KOTOPBIA MBI yKakeM B ot Oowvexm. [Ipu HeoOXoIuMOCTH yKa-
3aHHbIE MTapaMEeTPhl, HE BBIXO/S U3 PEeKUMa MOKHO peAaKTUPOBATh, KXK/bIA pa3, HE 3a0bIBas cO3-
aTh OOBEKT.
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[Ipu pa3HeceHWM MIMWICK yKa3biBaeM paccrostHue 40MM, B ONIMU OOBEKT — yKa3bIBaeM
rpasb ¢uaHIa.

®dopma otyetHocTu: Batman opmaTa A3 ¢ IBETHO pacriedaTkoil BHIIOJHEHHOTO 33 JaHHs.

3a/1aHus AJI CaMOCTOSITeNIbHON paboThI:

1. BeimorHATH COOPKY y371a B COOTBETCTBHH C BAPUAHTOM.

2. BBINOJIHUTH pa3HeceHue y3J7ia B COOTBETCTBUH C BAPUAHTOM.

PexomeHnaamu 0o BeIMOTHEHUIO 33/IaHUH U MOJATOTOBKE K TPAKTUYECKOMY 3aHATUIO

[TpopaboTka TEOpeTUYECKOT0 MaTepuaa mo TeMe.

PexomenayemMble UCTOUHUKHU

1 . lpaBuna BeIMOIHEHUS ceueHUit [DaeKTpoHHBIN pecypc] : yuebHOe mocobue / JI. T1. I'puropesckas,
I'. A. UBamenko [u ap.]. - Bparck : BpI'TY, 2003. - 77c. - 2004. — 76. http://ecat.brstu.ru/catalogheo
Hb1e%2M1%20yuebH0-MeToanueckne%20nocobus/ Muxenepuas %20 paduxa/ IIpasuina %20Beimon He-
%2 0ceuennii. Yu.%20r0co6ue.2003. pdf

OcHoBHas nuTeparypa

1. Jertapes, B. M. UmkenepHast 1 KomnbioTepHas rpaduka : yueouuk / B. M. Jlertspes, B.
I1. 3aThUIbHUKOBA. - 2-€ U3, UcHp. - Mocksa : Akagemusi, 2011. - 24Q. -(Briciiee npodeccuo-
HanbHOE 0OpasoBanue. bakanaspuar). - ISBN 978-5-7695-7940-0

JononuurenbHas IUTepaTypa

1. Umxenepuas 3D-kommbroTepHas rpaduka . yueOHOe mocobue s OakamaBpos / A. JI.
Xeiiden [u ap.]. - 2- usn., nepepad. u gomn. - Mocksa : FOpaiit, 2016. - 464. - (bakanaBp. Akaje-
muueckuii Kype). - ISBN 978-5-9916-4663-5.

2. UBamenko, I'. A. HaueprartenbHas reomerpusi. HxkeHepHas rpaduka [DIeKTPOHHBINA pe-
cypc] : pabouas terpans / I'. A.MBamenko, JI. I1. I'puropesckas, 3. B. Kpacnomanka. - Bparck :
BbpI'V, 2006. - 8&. http://ecat.brstu.ru/cataldghecnpie%201%20y1eoH0-MeTonueckne% 201oc
obust/Unxenepras%20rpad uka/MBamenko%20 . A . Haueprarensnas%20reomerpus .Pab.Tetpaib
. 2006.pdf

KoHTposbHbIE BOIPOCHI /111 CAMOIIPOBEPKHU

1. Kak ocymiecTBisieTcss BCTaBKa KOMIIOHEHTa COOpPKU?

2. Kak ocymiecTBisieTcs TMHEHHOE TIEPEMEIIeHHEe KOMITOHEHTa B COOpKe?

3. Kak ocymiecTBiisieTcst TOBOPOT KOMIIOHEHTA B COOpKe?

4. Kak oCyIIecTBISETCS CONPSKEHNE KOMIIOHEHTOB B COOpKe?

5. Kak ocymiecTBuTh pasHeceHre KOMIOHEHTOB COOPKU?

10.MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUH, UCTTOJIb3YEMBIX ITPH
OCYHECTBJIEHHUHU OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

HudopmanronHo-koMMyHHKannonubie Texuojoruu (MKT) — mpernomaBaTes HCIIOIB3YET
JUIS:

- IOJIy4eHUs HH(OPMALIMU TTPU MTOATOTOBKE K 3aHATHSM,

- CO3JaHUsI IPE3CHTALMOHHOIO COMPOBOXKICHHUS JICKLIHIA;

- CO3JJaHMs TEeMAaTUYECKUX BeO-CalTOB;

- HIHTEPAKTUBHOTO OOIIIECHUS,

- y4acTHs B OHJIaiH-KOH(EpeHIIUsX;

- paOOTHI B 3JICKTPOHHOM HH(POPMAIIMOHHON CPeE;

- OC Windows 7 Professional;

- Microsoft Office 2007 Russian Academic OPEN Naédle

- AaTuBHpycHOe porpamMmmuoe obecnieuenne Kaspersky Sequritflorosop Ne18050t 05.10.18. Cpoxk
neiicteus-c 01.10.18t0 25.10.19.

- [1O «Antunnaruat» Jorosop Ne 7500t 19.11.18. Cpok getictBus-c 19.11.18 mo 19.11.19.

- KOMITAC-3D V 13 Cy6nuuensuonssiii gorosop Nell-2011-028ot 30.09.201t. Homep nuueH3u-
onHoro cornarrenus Kk-11-01142/Tunensus Ne 12500Cpok neiicTBus-0eccpoyHast JUIICH3US
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11. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOIUMOM JIJIsI
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLECCA ITO AUCHUIIJIMHE

Buo

3anamusn

Haumenosanue
ayoumopuu

Ilepeuens ocnoenozo ooopy-
oosanus

Ne JIk unu I13

2

3

JlekunoHHas ayauTopus (MyJIbTH-
MeIUIHBIN K1acc)

HurepakTuBHas JIOCKa
«SMART» WHTepakTUBHBII
mwiagmer Wacom RL-2200Cuc-
TemHbIl Onmok PU-351, yueOnas
mebenn

JIxk Nol-JTkNe9

I13

Jucnuieiinslii kiacc

16-Monutop 17°LG L1753-SF,
16-Cucremuniii 6mox  AMD
690G,Seadate 250Gb, DIM)
2*512Mb, DVDRV,FDD,
[Tpunrep mazepusrii HP Laser Je
P2015 A4 y4ycbuast mebenn

" 13 Ne 1113 Nel3

CP

431l

Ob6opynosanue 10-
IIK i5-2500/H67/4Gb Mouutop
TFT19 Samsung);

npunrep HP LaserJet P2055D),

yueOHas MeOeIb
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Ipunoxenune 1

®OHJ ONEHOYHBIX CPEACTB JUIAA TPOBEJEHUSI
HNPOMEXKYTOYHOU ATTECTAIIMU OBYUAIOIINXCHA IO JUCHUIIJIMHE

1. Onucanne GpoHIa OLEHOYHBIX CpPeaCTB (MACMOPT)

[J
Ne DJIeMeHT ®OC
KoMIIe- Paznen Tema
renmuy | KOMIIETEHIHH
IIK-6 |Cniocoonocts |1. Haueprarems{l.1. Metonsl npoenuposanus. IIpoenuposanue| Bonpocui k
y4acTBOBaTH B |Hafd  TCOMCTPHATOYKU HA TPH B3aMMHO NEPIECHIAMKYIAPHBIC IJIOCKO- ;7;!;”1)/ 56 oy.
- e o g g -
YIIPaBICHUN (MCTOIIH_ npoetctu npoekuuid. [Ipoexnuu npsmoii. Ilpsimble o0mero
NPOEKTOM POBaHMA,  TOUKA rjo0keHUsT; MPSAMBIC YaCTHOTO TMOJIOKCHHUS. B3anm-
) - v
. |TpAMad, IO y6e ponoskeHne mpsAMOil M Touku. B3amMHOE mMOJIO-
oporpaMmou KOCThb Ha 3III0pPg
. KEHHE MPSIMBIX.
BHEIAPEHUS Momnxa; crocoOs
6 1.2. [Ipoeknuu MIOCKOCTH. 3alaHue IUIOCKOCTH Ha| Bonpocwl k
TEXHOJIOTUYEe- mpeoopasoBaHuAg
npoekuuii;, Muo-KOMILUIEKCHOM YEPTEKE. [Inockoctn ob0miero momo-| 3dawemy ¢ oy.
CKHX H IIPO- p ' . ) NoAe 6-10
rOrpaHHI/IKI/I; )KCHI/I}I, IIJIOCKOCTH ypOBHH, HpoeHprIOH_H/Ie IIJIOCKO- -
AYKTOBBIX noBepxHocTH,  |CTH. TOouKa M mpsiMasi B IUIOCKOCTH. JINHUM ypOBHS B
HMHHOBAllMM1 CeueHHe MOBEPX-IJIOCKOCTH. B3auMHoe monokeHue mpsAMoil M Imioc-
WU OIPOrpaM- |HOCTEH  IUIOCKO{KOCTH, IIOCKOCTEMN.
MOM OpraHu-  |CTPIO,  B3aUMHOG] 3 MHororpaHHble MOBEPXHOCTH. Touka Ha 1o-| Bonpoce k
3alUOHHBIX TICPECCUCHUC  IpepxpocTH. CedyeHHE MHOTOTPAHHMKA IUIOCKOCTBIO.| 3a4emy ¢ oy.
TIIOBECPXHOCTEH, 9 -
A3MEHEHMUIA. aKcogOMe e CeueHHe MHOTOTPAHHO TOBEPXHOCTH Heckombkumu| VN2 25-32
P CEeKyImUMH TutockocTssMu. CedeHrne KOMOWHHPOBAH-
CKHE TIOBEPXHOq . . "
crh) HOW MHOTOTPaHHOM IMOBEPXHOCTH CEKYILICH IMIOCKO-
cTh0. CedeHne nosaoi Gurypsl ceKymei miocKoCThio
1.4.B3anMHOe TIepeceueHre TOBEPXHOCTEH. Bonpocwt k
3auemy c oy.
MeoNe 49-55
2. Wuwxenepnas 2.1. Ctanmaptsl opopMIIeHHUST KOHCTPYKTOPCKOU J10-| Bonpocet k
rpajuxa (0Omue KyMeHTAIMK: (OPMATHI, THIBI JHUHHUN; YePTEKHbBIC| 3auemy ¢ oy.
npasuia - 0hOPM- mpuTHI; OCHOBHAS HAHCH NeNe 11-16
JICHIT 9CPTCKCI B D D TIpaBuiia BHIIOJIHEHUS BHIOB Bonpocwl k
cucremax ECKILH ro e 2, 305-2008 sauemy ¢ oy,
CIIJIC; BU/IBI; NeAo 33-39
Paspesbl, CCHCHIA, 5 3 Tpapuna Bemosnnenus paspezoB I'OCT 2.305-| Bonpocw k
PXUTEKTYPHO- . . sauemy ¢ ou.
. : ; .
R 2008.Pa3pe3bl CI0KHBIC: CTyIIEHYATHIC; IOMaHbIE y ¢ oy
CTPOUTCIIBHBIC NoNo 56-62
HCPTEKH SIAHUN W 5 A TIpapuna pemonnenns cedennii IOCT 2.305-| Bonpocst k
COOpYXEHHH
py 2008.Ceuenns BoIHECEHHBIE, HAIOKEHHEIE. 3avemy c oy.
rianbl,  Qacassl, NoNe 63-68
pa3pessl, y3J1b]
CTPOUTCIIbHBIX
KOHCprKnHﬁ)
3. Komnbiorepnas 3.1. Co3manue KOHCTPYKTOPCKOW JOKYMEHTAaIlMU B| Bonpocel k
rpapuka  (BBeseq cpene kommac-3d. UepTex MIOCKOrO KOHTypa. Ber-| 3auemy ¢ oy.
Hue, CrocoObl o THEHNE COMPSHKEHUH NeNe 17-24
padaHud - IPHMIT3 2 PaspaGoTka 3dMozeneii B cpesie Bonpocwl k
THBOB. TOHCK, rommac-3d. [TocTpoeHHe acCOLMATHBHBIX YepTekKed. | 3a4emy ¢ oy.
npsiMbix B KOM- MNeNe 40-47
HAC — 3d xo CoeMHEeHHUs! pa3beMHBIC 1 HEpa3beMHBIC
MARJTEL UEpUCHHS: 3.3. Pazpabotka ueprexeil neraneit cOopounoro | Bonpocer k
cpencTBa Had Y371 B cpeze kommac-3d. sauemy c oy.
o MNeNe 69-74
CTPOMKH  cpefbl 3
KOMITAC—  3d| 3-4.Cneunduxanus B cpene komnac-3d. onpocel k
PEIAKTHPOBAHHE j\?j\fen;y;go(;;.
v o /\No -
HepTexel; apXxu- - =~
TeKTYpHO- 3.5.C6opounsbIii yepTex B cpene kommac-3d. Bonpocer k
CTPOMTENbHBIE savemy ¢ oy.
depTeXHu 3JaHUU, NeNe 81-84
MOJTYYCHUC KOH-|
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CTPYKTOPCKOMH
MOKyMEHTAIIH;

IMH
Excel

[TIOCTPOCHHUE JIHa-
FpaMM CpeILCTBa-
Microsof

2. Bonpochl Kk 3aueTy

KoMnerennun Ne u HammeHo-
J\/ﬁ" BOIIPOCHI K 3AUYETY C OIIEHKOMH BaHue
T Kon Onpeneenne pasiena
1 2 3 4 5
1. | IIK-6 |CnocoOHOCTh yJacT- 1. Kakue npsiMble Ha3bIBAIOTCS MPSIMBIMH 00- (1. HauepraTenbHas
BOBATH B yIPABJICHUM | LICTO ITOJIOXKEHUS ? reomerpusi  (METOMBI
HPOEKTOM, IIPOTPaM- 2. Ha30BUTE OCHOBHBIC IUIOCKOCTH MPOCKIIMK. TPOCIHPOBAHHA, TOH-
MO BHEJPEHHMS TEX- 3. UT0 TaKoe KOMILICKCHBIH YePTeXk 1 KAKOBBI | MPAMad, THIOCKOCTS
5 Ha omope Monxa,
HOJIOTHYECKUX W TIpo- | IPABHIIA €T0 TIOCTPOCHHS CMOCOGH  TIpeobpazo-
JlyKTOBbIX HHHOBALHIL 4. Ha30BHUTE BO3MOKHBIE OTHOCHUTENBHBIE MO~ |oo0 o MPOEKIIHIE, MHO-
WM [TPOrpaMMOoii op- HO)KeI{H’I ABYX MPAMBIX. FOTPaHHUKH, IIOBEPX-
raHM3AMOHHEX H3- 5. Haiite ONpE/IENeHHE TOPUSOHTANLHO MPO- [HOCTH;  CEUCHHE  110-
. SIMPYIONIeH PsMOH; QPOHTAILHOW NPSIMOM. [BEPXHOCTEH  IIIOCKO-
MCHCHHH. 6. Kak ompexmensiercss Touka ImepeceueHus |CTBIO; B3aUMHOC mepe-
MPSIMOM U TMJIOCKOCTH OOIIEr0 MOJTOKEHUS ? CeuCHue  IOBEPXHO-

7. Kak ompenensiercss TOYKa IepeceucHUs
MPSMOM U MIIOCKOCTH YaCTHOT'O TIOJIOXKEHHUSI?

8.B KaKyro IJIOCKOCTh 3aKJIH0YacTCs IpsMas
JJI ONpCACICHUS TOUYKHU nepecequI/m?

9. Kak ompenensiercst JUHHS TEPECEUCHHS
JBYX TIOCKOCTEH?

10. Kak ompenensercss BUTAMOCTh T€OMETPH-
YECKHUX DJIEMCHTOB HAa OPTOTOHATBHBIX MPO-
eKLuAX?

CTeH; aKCOHOMETpHUUe-
CKH€ TIOBEPXHOCTH)

11. HazoBute ocHOBHEIE (hOpMATHl YepTEKEH
o 'OCT 2.301-68.

12. Kak 00pa3yloTcst JONOTHUTENbHBIE (GOp-
MaThl YEPTEIKEH?

13. B kakux npeneiax AOJDKHA ObITH TOJIIIH-
Ha CIUIOIIHOM TOJICTON OCHOBHOM JIMHUN?

14. Kakas TonmuHa NpUHSTA I IITPUXOBOM,
IITPUXTTYHKTUPHON TOHKOM M CIUIOIIHON BOJI-
HHCTOW JIMHHUU B 3aBUCHMOCTH OT TOJIIIHWHBI
CILIOIIHOM TOJCTOH OCHOBHOU JIMHUHU?

15. Kakue yctaHOBJIEHBI pasMepsl MpUQTa U
4yeM onpeesseTcs pasMep mpudra?

16. B kakux ciydasx yMEHBIIAETCS paccTos-
HHUE MeXTy OykBamu?

2. HmxeHepHas Tpa-
¢uka (obume mpaBuiIa
oopMIICHHS YePTEIKEH
B cucremax ECKJ wu
CIIAC; Bumsl; paspe-
3bI; CCUCHUS, apXHUTCK-
TYpHO-CTPOUTEIbHBIC
YepTeXXH 3JaHUH H
COOpPYKEHUN — TIJIaHBI,
(bacanpl, paspessl,
Y3761  CTPOWTENBHBIX
KOHCprKHHﬁ)

17. Kak crnemyer pacmojiaraTh Ha 4YepTekKe
pa3MepHbIC U BBIHOCHBIC JHMHUU ISl U3MEpe-
HUS BEJIMYUHBI OTPE3Ka, yIJia, paguyca u Jy-
m?

18. Ha kakoM paccTOSIHUM OT JTMHUW KOHTYpa
MPOBOJISIT Pa3MEpHBIC JIMHUM ?

19. Kak mpocTaBisTh Ha 4epTekRe pazMepHBIC
Yyciia B 3aBUCHMOCTH OT HAKJIOHA pa3MEPHBIX
JIMHUH ¥ PACHOJIOKECHUS yTIIOB?

20. YkaxxuTe OCHOBHBIC MpaBHJIa HAHECEHUS
pasMepoB JIMAMETPOB OKPYKHOCTEH U pamny-
COB JIyr?

3.  KowmmbrotepHas
rpaduka (BBEIECHHE,;
crocoOBsI 3aaHus
MIPUMHUTHBOB. TOUYEK,
npsimeix B KOMITAC
— 3d; xomaugsl yep-
YCHUs; CPEACTBA Ha-
CTpOIKH cpenbl
KOMITAC- 3d; pe-
JMAKTUPOBAHHUE  dYep-
TEeXKEH; apXUTEKTyp-
HO-CTPOUTENbHBIC

YePTEeKHU 3TaHUM;
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21. Kakas xomaHaa paszena ['eoMeTpust mo-
3BOJISCT BBIMOJHATH TMOCTPOCHHS JIMHHHA Ha
yeprexe?

MOJy4YeHHe  KOHCT-
PYKTOpCKOH  HOKy-
MEHTaluy; MOCTpOe-
HUE AMarpamm cpea-
CTBaMH Microsoft
Excel)

22. Kakas xomaHnma paszzaena ['eomeTpus mo-
3BOJISIET MTPOBOIUTH BCIIOMOTATE/ILHBIC JTHHUH
Ha yepTexe?

23. Kakas komana pasnena PegaktupoBaHue
MO3BOJISIET YAAIATh TCOMETPUUECKHE OOBEKTHI
Ha YepTexe?

24. Kakas xomaHa pasnena PegakTupoBaHue
MO3BOJISICT BBIMOJHITH 3€PKATBHYI0 CHMMET-
PHIO Ha YepTexe?

25. Kakoli MHOTOTpaHHHMK Ha3bIBAIOT IIPH3-
MOi1?

26. Kakoii MHOTOTpaHHHK Ha3bIBAIOT MHpa-
MUIOU?

27. Kakas reomerpuueckas (Gurypa HasblBa-
eTcs NpsSMON IPU3MON?

28. Kakas reomerpuueckas Qurypa HasbIBa-
€TCSI MPABUIIBHOM MUPaMHUION ?

29. Kakast TUHMS ITOJTy4aeTCsl B CCYCHUH MHO-
rOrpaHHUKA TIOCKOCTHIO?

30. OCHOBHOI1 IPUHITUT IOCTPOCHUS CCUCHHUS
MHOTOT'PaHHHKA TUIOCKOCTBIO Ha DIIIOpE.

31. o xakoMy TIPUHIIMITY ONIPEIEIISIOTCS He-
JIOCTAIOIINE MPOSKIMKM TOYEK, JIeHKAIINX Ha
MOBEPXHOCTH MHOTOTPaHHUKA?

32. Kak cTpouTcsi CEYeHHE MHOTOTPaHHHKA
HECKOJIBKHUMHU CEKYIIUMH MITOCKOCTSIME?

1. HaueprarensHas
reometpusi  (METOJIBI
MIPOCIMPOBAHUS;
TOYKa, MpsiMasi, II0C-
KOCTh Ha  JMIOpe
Momnxa; CIIOCOOBI
peoOpa3oBaHUs
MPOEKIINH; MHOTO-
TPaHHHUKH, TOBEPX-
HOCTH; CEYEHHE II0-
BEPXHOCTEH MIIOCKO-
CThIO; B3aWIMHOC IIic-
pecedcHHe  TOBEpX-
HOCTEH; aKCOHOMET-
PUYCCKUE TOBEPXHO-
CTH)

33. Uto Ha3bIBaeTCI BUIOM?

34.Ha3oBHuTe MIECTh OCHOBHBIX BUIOB.

35. Kakoii Bu BEIOUPAIOT B KA4€CTBE TJIaBHO-
ro (Buga criepenn)?

36.Kaxk 00pa3yroTcss OCHOBHBIC BUJIBI?

37.Kaxkoii Bl Ha36IBACTCS MECTHBIM?

38.Kakoii BuI Ha3bIBAETCS JOMOJIHUTEILHBIM 7

39. Uro Takoe «IMHHUM HEBUAMMOIO KOHTY-
pa»?

2. Unxenepuas rpa-
¢uka (obirue npasu-
na odopmiteHus: gep-
TeXEH B cUCTEMax
ECKJ] u CIIIC; Bu-
IIBI; pa3pessl; cede-
HUS, apXUTCKTYPHO-
CTPOWTENBHBIC  Yep-
TEeXU 3JaHUH U CO-
OpYKEHHI — IJIaHBI,
dacapl, paspessl,
Y3JIbI  CTPOUTEIBHBIX
KOHCTPYKIIHA )

40. Kakue TpeOOBaHMs MPEABSIBISIOTCS K 3C-
KH3Yy?

41. Kakue omepanuu Mo oOpa3oBaHHUIO IIO-
BepxHOCTel B KoMmac-3d Ber 3HaeTe?

42. Kak oCTpOUTh acCOIMATUBHEIC BUBI Ha
YepPTEKE MO0 MOJICITH ?

43. Kak OCyIIEeCTBUTh BCTaBKy pPHCYHKa B
YepTexK?

44. Kakas koMaHpaa pasjena / eomempus 1o-
3BOJISICT BBIMOJIHATH IMOCTPOCHUE OKPYKHO-
cTu?

45, Kakas xomaHaa pasnena Bcnomozamensb-
Hasi TeoMempus TIO3BOJISIET CTPOUTH BCIIOMO-
raTeJbHbIC TIOCKOCTH ?

46. Kak ycinoBHO H300pa)kaeTcs OB CBAPHO-

3. KommbroTepHas
rpaduka (BBeICHHE;
CHOCOOBI 3alaHus
MPUMHUTHBOB. TOYEK,
npsameix B KOMITAC
— 3d; xomangsl yep-
YeHUsI; CPeICTBA Ha-
CTpOMKHU cpenbl
KOMIIAC- 3d; pe-
JAKTUPOBAaHUE  dYep-
TeXeH; apXUTEKTyp-
HO-CTPOUTENILHBIC

YEPTEXKHU 3IaHUH,
MOJyYCHHE  KOHCT-
PYKTOpCKOH  HOKy-
MEHTAIIMU; TO0CTpOe-
HHUE THATPAMM CPeJ-
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o COEAUHEHUA?

47. Kak Ha "epTexe 0003HAYAIOT IIIOB CBap-
HOT'O COCIMHEHUS ?

CTBaM# Microsoft

Excel)

48. CymHocTh cmocoba MOCPETHUKOB IPH
OIIpe/ICNICHUN JINHUH TIEPECEUCHHUS TIOBEPXHO-
cTei?

49.Yro Takoe MmI0CKOCTh-TIOCPEIHUK ?

50. Kak npaBuibHO Momo0paTh IJIOCKOCTH -
MMOCPEIHUKH ?

51. YUro Takoe OMOpHBIC TOYKU JIMHUU TIepe-
ceyeHusn?

52. Korga MOXHO HPUMEHSTH CIIOCOO KOH-
HEHTPUIECKUX Chep - MOCPEIHUKOB?

53.Yto Takoe cooCHBIE MIOBEPXHOCTH ?

54.Kak omnpenenuTs BUIUMOCTh TOUCK JIMHUH
nepeceucHus ?

55. Yto Ha3pIBaeTCSA 30HON HAIOKEHHS TPO-
eKLuii?

1. Haueprarenbnas
reometpusi  (METOJIBI
MIPOCIIMPOBAHUS;
TOYKa, MpsiMas, II0C-
KOCTh Ha  DHIope
Momxa; CIIOCOOBI
peoOpa3oBaHUs
IPOEKIU;  MHOro-
TPaHHHKH; TOBEPX-
HOCTH; CEYEHHE I10-
BEPXHOCTEH MIIOCKO-
CTBIO; B3aMMHOE Iie-
peceueHne  MOBEpPX-
HOCTEH, aKCOHOMET-
pUYECKHE TIOBEPXHO-
CTH)

56.Yto0 Ha3bIBaeTCA pa3pe3om?

57.Kak oOpazyetcs pazpes?

58.Yto n3zo0paxaroT B pazpese?

59. Kakoii pa3pe3 Ha3bIBaIOT IPOCTHIM?

60. Kakoit pa3pe3 Ha3bIBalOT (QPOHTATIHLHBIM?
[podunsHEIM? ['OpH30HTATILHBIM ?

61. Kakoii pa3pe3 Ha3bIBatOT JoMaHbIM? CTy-
TICHYATBIM ?

62. Kak BBITIONHSAETCS IITPUXOBKA HAa H30-
OpaxeHHHu pazpesa?

63. Y10 Ha3bIBacTCS CEYECHUEM ?

64.YT0 n300pakaroT B CCUCHUM ?

65. Kak o0o3Hauaercs ceueHue?

66.Kakoe ceyeHre Ha3bIBA€TCs BHIHECEH-
HBIM?

67.Kaxkoe ceyeHre Ha3bIBACTCs HAJIOKEH-
HBIM?

68Yem ceueHue oTiMUaeTCs OT pazpesa?

2. VmxeHepHas rpa-
¢uka (oOwue mpaBu-
na opopMIICHHS Yep-
TeXKEW B CHCTEMax
ECKA u CIIAC; Bu-
IIbI; pa3pessl; ceue-
HUS, apXUTEKTYpHO-
CTPOWTENbHBIE  Yep-
TE€XU 3JaHUH U CO-
OpY>KEHHH — IIJIaHBI,
(bacanpl, paspessl,
Y3761  CTPOUTEIHHBIX
KOHCprKuI/Iﬁ)

69. Kak ocymectBisercss komanaa «Ormepa-
IS BBLIABIMBAHUSA» ?

70. Kak BoimonHsercs onepaius «KuHemMaTh-
YECKOE BBIIABITUBAHUC) ?

71. Kak ocymectBisercs komanma «Onepa-
1M BBIPE3aTh BBIIABIMBAHUEM» ?

72. Kak TOCTpOHTH IIOCKOCTb, KacaTeIbHYIO
K MOBEPXHOCTH?

73. Kakue komanaps! pazgena «Pa3mepsr» Boi
3Haere?

74. Kak OCyIIECTBISIETCS BBIOOP TIJIaBHOIO
Buga?

75. Jlst uero mpeaHasHadeH QOoKyMeHT «Crie-
nupUKAIUI»?

76. Kak co3marh JOKyMeHT «Creru(uKarms»
B Kommac 3d?

77. Kakue paszenbl BXOAAT B COCTAB CIICIH-
¢dukanuu?

78. Kak ocyIiecTBUTh BCTaBKY HOBOTO pasie-
nma?

79. Kak OCYIICCTBUTb BCTAaBKY HOBOTO KOM-

3.  KowmmbrotepHas
rpaduka (BBEIEHHE;
crocoOBI 3aaHus
MPUMHUTHBOB. TOYEK,
mpsameix B KOMITAC
— 3d; xomaugsl yep-
YeHUsI;, CPEJCTBA Ha-
CTpOIKH cpenbl
KOMITAC- 3d; pe-
JAKTUPOBAHUE  Yep-
TeXeH; apXUTEKTyp-
HO-CTPOHTEIIbHbIE
YePTEeKHU 3TaHUM;
MOJy4YeHHe  KOHCT-
PYKTOPCKOM  JTOKY-
MEHTAIIMK; TO0CTpOe-
HHE [UarpamMm cpe-
CTBaMH Microsoft
Excel)
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IIOHCHTA B pa3;[ene?

80. Kak ocyIiecTBUTh BCTaBKY CTaHIAAPTHOIO
usgenus B pasaen «CTaHIapTHBIC U3ICTHI»?

81. Kak OCYIICCTBJIACTCA BCTaBKa KOMIIOHCH-

Ta COOpKH?

82. Kak ocyiiecTBisieTcsl TMHEHHOE MepeMe-
II[CHHE KOMIIOHEHTa B cOOpKe?

83. Kak OCYIICCTBIIACTCA MOBOPOT KOMIIOHCH-

Ta B cCOOpKe?

84. Kak oCyIecTBIseTCsS CONPSKEHUE KOM-
MTOHEHTOB B cOOpKe?

85. Kak ocymiecTBUTh pazHeceHHEe KOMIIOHEH-

TOB COOpKU?

3. Onucanue noka3areseii 1 KpUTepHeB OLEHUBAHUA KOMIETeH Mt

IToxa3aTean

Onenka

Kpurepun

3Hathb

(TIK-6):

CriocoOHOCTh y4acTBOBAaTh B yIIpaB-
JICHUH TPOEKTOM, TPOrpaMMOii BHE-
APCHUSA TCXHOJIOTHUYCCKUX U MTPOAYK-
TOBBIX MHHOBAIIMM WJIM MIPOTPaMMOM
OpraHnu3alMOHHBIX U3MCHEHHUH.

Ymern

(TIK-6):

CrocoOHOCTh y4acTBOBaTh B yIpaB-
JICHUHU IIPOEKTOM, IIPOIPaMMOM BHE-
IOPEHUS TEXHOJIOTUYECKUX U IIPOLYK-
TOBBIX MHHOBALIMI WIH IPOrpaMMOi
OpPraHMU3alMOHHBIX U3MECHEHUH.

Baagers

(TIK-6):

CriocoOHOCTh y4acTBOBAaTh B yIpaB-
JICHUH MPOEKTOM, TPOrpaMMOii BHE-
JPEHUS] TEXHOJIOTUYECKUX U TIPOIYK-
TOBBIX UHHOBAIIMM WJIM MIPOrPaMMOM
OpraHU3alMOHHBIX U3MEHEHUM.

OTJINYHO

CTYICHT JEMOHCTPUPYET
- BEJTUKOJICITHBIC 3HAHUS OCHOBHBIX 3aKOHOB I'€0-
METPUYECKOT0 (POPMHUPOBAHHMS, TIOCTPOCHHUS U B3a-
MMHOTO MIEPECCUCHHS MOJICIICH TIIOCKOCTH U TIPO-
CTpaHCTBa, HCOOXOAMMBIX MTPH CO3TAHUU U YTCHHH
YepTexke pa3TuaHOro Ha3HAYCHUS MPH pa3padboT-
Ke TIPOCKTOB peain3aluy HHHOBAITU;

— MacCTEPCKHU HCIIOJIE3YET OCHOBHBIC CIOCOOBI H
MPUEMEBI TEOMETPO - FpahuIeCKOro POPMUPOBAHHS
00BEKTOB pPEaTbHOTO MPOCTPAaHCTBA B Tpadude-
CKO# cucteme kommac - 3d;

- OCO3HAHHO aHAIU3UPYET U BOCIPHHUMAET OITH-
MaJbHOE COOTHOIIICHUE YaCTEH U IEJIOT0 Ha OCHO-
Be rpaduyeckux MoJienel, MPaKTHUECKH peau-
3yEMBIX B BUJIC YEPTEKEH KOHKPETHBIX MPOCTPaH-
CTBEHHBIX OOBEKTOB;

- 0e30MmuO0YHO BiIaICeT HaBBIKAMH TpadUIeCKuX
CIOCO0OB M MPHEMOB pPEIICHHUS MPOdeCCHOHAT-
HBIX 33734 B rpadHUyecKuX cHCTeMax s Tpo-
CTPaHCTBEHHBIX OOBEKTOB PEaTbHOIO MPOCTPAHCT-
Ba, HEOOXOIUMEIX B MPO(HECCHOHATBHON JESITEIhb-
HOCTH.

XOpOLIO

CTYEHT JEMOHCTPUPYET
- XOPOIIIKE 3HAHHUSI OCHOBHBIX 3aKOHOB I'€OMET-
prueckoro (POpMHUPOBAHUS, TOCTPOCHHS U B3a-
HUMHOTO TIepeCeYeHHsT MOJIENIEH IIOCKOCTH H
MPOCTPAHCTBA, HEOOXOAUMBIX TIPH CO3AHUH U
YTEHUH YEPTEKEH PA3TMIHOTO Ha3HAUCHHS TIPH
pa3paboTKe MPOEKTOB peau3allii HHHOBAIHIA;

—  MOXET HUCIIOJIB30BAaTh OCHOBHBIE CIIOCOOBI U
IPUEMBI TE€OMETPO - rpaduueckoro GpopMupoBa-
HHUsSI 00BEKTOB PeajbHOrO MPOCTPAHCTBA B Ipa-
¢buueckoii cucreme komnac - 3d;

- QHAJIM3HUPYET W MOKET BOCIPHUHHUMATH OIITH-
MaJIBHOE COOTHOIIEHHWE YaCTEH M LEJIOr0 Ha OC-
HOBE TpaduuecKux MOJese, IPaKTHIECKH pea-
JU3YEMBIX B BHJEC YEPTEXKEHW KOHKPETHBIX IPO-
CTPaHCTBEHHBIX 00BEKTOB;

- BJIaJIcE€T HaBbIKAMH IpaHUECKUX CIIOCOOOB M
NPUEMOB pelIcHHs MPO(eCCHOHATBHBIX 3a1a4 B
rpadHMUECKUX CUCTEMaXx Ul MPOCTPAHCTBEHHBIX
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00BEKTOB peajbHOr0 MPOCTPAHCTBA, HEOOXOH-
MBIX B TPO(ECCHOHATIBHOIN NeSTETbHOCTH.

YI0BJIETBOPH-
TeJbHO

CTYIEHT IEMOHCTPUPYET
- YAOBJICTBOPHUTECIBHBIC 3HAHWS OCHOBHBIX 3aKOHOB
reoMCTPUICCKOTro (bOpMI/IPOBaHI/IH, MOCTPOCHHUA 1
B3aMMHOTO TIEpeceYeHUs MOACICH MIOCKOCTH U
MIPOCTPAHCTBA, HEOOXOIUMBIX TIPH CO3IaHUN U
YTCHUUN qepTexceﬁ PAa3IMYIHOI0 HAa3HAUCHUS IIPpU
pa3paboTKe MPOEKTOB pPeaTn3allii HHHOBAITUH;

- IIpyU HCIIOJIb30BaHMKU OCHOBHBIX CHOC06OB n
MPHUEMOB T€OMETPO - Ipaduveckoro (popMHUpOBa-
HUSI 00BEKTOB PEaJbHOr0 MPOCTPAHCTBA B Tpadu-
4yeckoil cucteme kommac - 3d mpuberaeT K moMoIiu
MpenoaaBaTes;

- C TPYAOM aHAJIM3UPYCT U BOCHPHUHHUMACT OIITHU-
MaJIBHOC COOTHOLICHUC IlaCTef/JI H 1OeJI01r0 HA OCHO-
Be rpadUyecKHX MOJeNIel, MPaKTHUYSCKH Peasiu-
3yEeMbIX B BHJI€ YEPTEKEH KOHKPETHBIX MPOCTpPaH-
CTBCHHBIX 06’LCKTOB;

- BJIAACCT HaABbBIKaMH l"pa(l)I/I‘-IeCKI/IX CHOC060B u
MPUEMOB  pelieHHsT NPOoheCCHOHANBHBIX 3a1ad B
Fpa(l)I/I‘-ICCKI/IX CUCTCMax JId MPOCTPAHCTBCHHBIX
06’B€KTOB pCaJIbHOrO MPOCTPAHCTBA, HCO6XOI[I/IMI>IX
B MPO(heCCUOHATIBHOMN IEATEIBHOCTH.

HECYA0BJECTBOPHU-
TEJbHO

CTYICHT HE IEMOHCTPHPYET
-3HaHMSI OCHOBHBIX 3aKOHOB I'€OMETPHYECKOTO
(hopMupOBaHUs, TIOCTPOCHUS U B3aUMHOTO Tiepece-
YeHHs MOJIETIeH IIOCKOCTH M TPOCTPAHCTBA, HEOO-
XOJIUMBIX TIPU CO3J]aHUH U YTEHUH YepTEXKEH pas-
JIUYHOTO HAa3HAUCHUS MPU pa3paboTKe MPOCKTOB
peanu3alyy UHHOBAIUH;
— HE MOXET HCII0JIb30BaTh OCHOBHBIE CIIOCOOBI
MIPUEMBI TEOMETPO - TpaguaecKkoro hOpMHUPOBAHUS
O00BEKTOB PpEaNbHOrO MPOCTPAaHCTBA B rpaduue-
CKO# cucteme kommac - 3d;
- C TPYAOM aHAIM3HUPYET M BOCIPHUHUMAET OITH-
MaJbHOE COOTHOIIICHUE YaCTEH U IeJIOT0 Ha OCHO-
Be TpadUUecKUX MOJIENICH, MPAKTUYCCKH pPeau-
3yeMBIX B BUJE YEPTEkKEH KOHKPETHBIX MPOCTpaH-
CTBEHHBIX O0BEKTOB;

- HE BJI3JICET HaBBIKAMU I'pa)MUECKUX CIIOCOOOB U
MPUEMOB  pElICHUS NPOPECCHOHABHBIX 3a1ad B
rpadUUecKuX cUCTeMaxX JUIS TMPOCTPAHCTBEHHBIX
00BEKTOB PEAILHOTO TIPOCTPAHCTBA, HEOOXOIMMbIX
B PO eCCHOHATLHON JICATETHHOCTH.

4. MeToauyeckue MaTepuaibl, oNpeaeasioniue nMpoueaypbl OeHUBAHNUSI 3HAHUIA,

YMeHHﬁ, HAaBBIKOB H OIIbITA J€ATCIBbHOCTH

Jucuummna MrxeHepHast 1 KOMIbIOTepHas rpaduka HanmpasieHa Ha (OPMHUPOBAHUE yMe-
HUN TpadUUeCcKOro MOCTPOCHUS M300paKEHUI TeOMETpUUYECKUX (POpM Ha YepTEekKEe W OTHOIICHHMA
MCKOY HHUMH, MCTOIOB U IpaBUJI BBITIOJIHCHUA U YTCHU ‘IepTe)KGI\/'I Pa3InIHOTO Ha3HAUYCHUs, MCTO-
JIOB PEILLEHUS] HHKEHEPHO-TEOMETPUUECKHX 3a/1a4 Ha YepTexke, a TakK ke Ha 00yueHue TeOpuu uTe-
HUSI OPTOTOHAIBHBIX YEPTEkKEH; pa3BUBAET CIIOCOOHOCTH pa3pabaThIBaTh MPOCKTHI peaTu3alliy HH-
HOBalMi, (GopMynupoBaTh TEXHHUYECKOE 3aJaHHe, UCIOJIb30BaTh CPEICTBA aBTOMATH3allUU MpU
MPOCKTUPOBAHNUU U IMOATOTOBKC MNPOU3BOACTBA, COCTABJIATH KOMIUICKT AOKYMCHTOB IIO IPOCKTY.
N3yuenune aucruminabl MHXXEHEpHOH M KOMIIBIOTEpHOH TpaduKu IpeaycMaTpUBaeT:

— JIEKLUH,
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— NPAKTUYECKUE 3aHATHS,

— 3a4eT C OLEHKOM.

B xone ocBoenus paznena 1 HaueprarenbHas reoMeTpusi (METOIBI IPOCHUPOBAHUS; TOYKA,
npsiMasi, TUIOCKOCTh Ha smtope MoHxka; croco0bl nmpeoOpa3zoBaHus MPOEKIN; MHOTOTPAHHUKH; T10-
BEPXHOCTH; CEUEHHUE MOBEPXHOCTEN MIIOCKOCTBIO; B3aUMHOE NIEPECEUEHHUE ITOBEPXHOCTEN; aKCOHO-
METPUYECKUE MOBEPXHOCTU) CTYACHTHI JOJDKHBI YSICHUTh OCOOCHHOCTH OPTOTOHAIBHOTO MPOCIH-
pOBaHMsI, METOJbI MIOCTPOEHUSI COBPEMEHHBIX YEPTEXKENW M KOHCTPYKTOPCKHUX TOKyMEHTOB. OBia-
JIeTh HAaBbIKAMHM U YMEHUSIMH ITPUMEHEHHUs N3YyYEHHBIX METOJ0B B KOHCTPYKTOPCKOM M MPOEKTHOMN
JeSITeIbHOCTH, IPUMEHEHHUS U pealin3aluy rpauyeckux MPOEKTOB B MPAKTUUECKOMN IEATETbHOCTH.
B npouecce nzydenus IUCUUIUIMHBI PEKOMEHYEeTCS Ha MEPBOM dTane oOpaTUTh BHUMaHHUE Ha OCO-
OCHHOCTH TEPMHUHOJIOTUN HAYYHOU 00JIaCTH HaYepTaTeIbHON T€OMETPHUU.

B xone ocBoenus pazgena 2 UmkenepHas rpaduka (oOmue nmpaBuia oGpOpMICHHS depTe-
xeit B cucremax ECKJ] u CIIJIC; BuasI; pa3pesbl; CEUeHUs; apXUTEKTYPHO-CTPOUTEIbHBIE YEPTEKU
3[IAHUI U COOPYKCHUH — TUIaHbl, (acajbl, pa3pesbl, y3JIbl CTPOUTEILHBIX KOHCTPYKIUI) CTYICHTBI
JIOJDKHBI YIITUTh 0c000€ BHUMAHKUE YIPAaKHEHUSAM, CIOCOOCTBYIOLIUM PAa3BUTHIO POCTPAHCTBEH-
HOTO MBIIIJICHHUS.

B xone ocBoenus paznena 3 KomnbrotepHas rpaduka (BBeJeHUE; CIOCOOBI 331aHUsI TPUMHU-
TUBOB: To4eK, MpsMbIx B KOMITAC — 3d;koMaHIbl YepUeHus; cpeacTBa HacTpoiku cpeabl KOM-
[MAC- 3d; penaktipoBanue 4epTexei; apXUTEeKTYPHO-CTPOUTEIBHBIC YePTEKHU 3IaHUI; MOTyICHUEC
KOHCTPYKTOPCKOM JTOKYMEHTAIIMH, MMOCTPOeHHE auarpamm cpeacrBamu Microsoft Excel)crynen-
TaM PEKOMEH/YeTCsl YCTAHOBUTH Ha TOMAIITHHUI KOMITBIOTEp rpadruecKkyro cucteMy kommac — 3d.

[Ipu moAroToOBKE K 3a4eTy C OLIEHKOH PEKOMEHAYeTCs 0c000e BHUMAaHHUE YACTHUThH CIEeIyI0-
MM BOIIPOCaM: IMOCTPOCHUE DPA3NMYHBIX T'€OMETPUYECKUX (POPM Ha OPTOTOHAILHOM YEPTEKE;
YMEHME YBHJIETh MX B3aUMHOE IOJIO)KEHHME; YMEHHUE CTPOMUTH CEUEHHUs, pa3pe3bl; ONPENeNATh He-
JOCTAIOIIUE MPOEKIIMU TOYEK Ha Pa3TUYHBIX FTEOMETPUUECKUX 0ObEKTAaX.

B mporecce mpoBeseHust NPaKTUYECKUX 3aHATUN MPOMCXOJUT 3aKpeIuieHue 3HaHuM, popMHu-
pOBaHHWE YMEHUU M HABBIKOB pPeAIM3alMU MPEACTABICHUS O TEOPUU YTEHUS OPTOrOHAJIBHBIX 4Yep-
TEXEeH, HATJSIIHBIX N300paskeHui, pa3paboTKe M YTCHHIO KOHCTPYKTOPCKUX JOKYMEHTOB. [IpakTu-
YEeCKHE 3aHATHS, TPOBOJUMBIC C HCIIOIb30BaHHEM rpaduuecKoll cucTeMbl Kommnac 3-0, Harmpasiie-
Hbl Ha (popMHpOBaHHE CIOCOOHOCTH pa3padaThiBaTh KOMIBIOTEPHBIE MOJETH HCCIENIYyEeMbIX MpOo-
LIECCOB U CUCTEM.

CamocTodaTenbHyI0 paboTy M0 KaXI0i TeMe He00X0IMMO HaYMHATh C O3HAKOMIIEHUS C T€O-
pernyeckoi yueOHO-HayuyHOH nHpOpMaIiieil B yueOHOM uTepaType.

Pabora ¢ nutepaTypoii SIBISIeTCS BOXKHEHIITNM 3JIEMEHTOM B IMOJTYYCHUH 3HAHUH MO TUCIUTI-
nuHe. [Ipexnae Bcero, He0OXOUMO BOCIIONIB30BATHCS CIUCKOM PEKOMEHIyeMOM 10 JaHHOW IHCIU-
IUIMHE JIUTEPATypoil. JONOIHUTENbHBIE CBENECHNUS 110 U3Y4a€MbIM TEMaM MOKHO HalTH B IEPUOAU-
yeckoil neyatu u MHTEepHETE.
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IIpunoxenune 2

AHHOTALIUA
padoyeil mporpaMmMbl TUCHHUILTHHBI
HNukeHepHass U KOMIIbIOTEpHAasi rpadpuka

1. Hesab u 3aga4u AUCHUIIMHBI

Lenpo M3ydeHus DUCIUILIMHBI SBISETCS. U3YYCHHE T€OMETPHUYECKUX OCHOB TOCTPOCHUS
n300paxeHuit reomeTpuyeckux GopMm Ha depTeke U OTHOUICHUH MEXy HUMHU, METOAOB U MPaBHII
BBITIOJTHEHNSI W UYTEHUS YEPTeXEeH pa3uyHOTO Ha3HAYEHUS, METOJOB PEIICHHS WHKCHEPHO-
reOMEeTPUUECKUX 3a]]a4 Ha YepTexKe, a TaK ke MpaBuil opopmiieHus rpaduueckoil KOHCTPYKTOPCKO-
TEXHUYECKON W IPYroi JOKYMEHTAIMH; OCBOCHHE COBPEMEHHBIX METOJIOB M CPEICTB KOMITBIOTEP-
HOM rpaduku, npuoOpeTeHrne 3HaHUW M YMEHHUH MO MOCTPOCHUIO JBYXMEPHBIX I'€OMETPUUYECKHX
MojielIeil 0OOBEKTOB C MOMOIIBI0 TpapUUecKor CHCTEMBI. J[MCIUIUIHMHA O0eCcIeunBaeT pa3BUTHE:
IPOCTPAHCTBEHHOTO TPEACTABIECHUS, BOOOPAKEHUS U MPOCTPAHCTBEHHOTO KOHCTPYKTHBHO-
TEOMETPHUYECKOTO MBIIIICHUS; CIIOCOOHOCTEH K aHAIM3y U CHHTE3Yy MPOCTPAHCTBEHHBIX (HOpM Ha
OCHOBE TpauyecKuX MoJeNell MPOCTPAHCTBA, MPAKTUYECKU PEaTU3yeMbIX B BHUJIE Pa3IUYHBIX TH-
OB YEPTEKEH.

3amaun U3y4yeHHUsS AUCLUUIUIMHBI - (OPMUPOBAHUE Yy CTYJIEHTOB CHCTEMbl HH)KEHEPHO-
KOHCTPYKTOPCKHMX 3HAHUU C MPOYHBIM FeOMeTpO-TpadudecKkuM (yHIaMEHTOM, TTO3BOJISIOIIUM yC-
MEIIHO pellaTh HayyHble U TeXHUYECKHe MpoOJeMbl, BO3HUKAIOIIKE B Mpoliecce MmpodeccrnoHalb-
HOU J€ATEIbHOCTH.

2. CTpykTypa IMCUMILIMHBI
2.1 Pacripenenenne TpyAOEMKOCTH HO OTACIBHBIM BHAAaM Y4EOHBIX 3aHSTHH, BKIIOYas ca-
MocToATeNbHYI0 padoTy: JIk — 18 uac; 13 — 36yac; CP — 54 yac.

OO01mast TpyA0eMKOCTh TUCHUTIINHBL cocTaBisier 1084dacoB, 33adeTHbIe eTUHUIIBI
2.2 OCHOBHBIE pa3/ieibl IUCIUILTUHBL

1 — HauepratenbHasi reometpusi (METOIbI POCIIMPOBAHUS; TOYKA, MPsAMasi, TNIOCKOCTh Ha
smrope MoHxka; crmocodbl mpeoOpa3oBaHus MPOESKINNA; MHOTOTPAaHHUKH; TIOBEPXHOCTH; CEYCHHE I10-
BEPXHOCTEW IJIOCKOCTBIO; B3aMMHOE IIEPECEUCHHUE NTOBEPXHOCTEH; aKCOHOMETPUUECKHE MTOBEPXHO-
CTH).

2 — UmxkenepHas rpaduka (obmue npasmia ohopmiaenus deprekeil B cucremax ECKJI u
CIIAC; Buabl; pa3pe3bl; CEYCHUS; apXUTEKTYPHO-CTPOUTENIbHBIC YSPTEKHU 31aHUN U COOPYKEHUNA —
IUTaHBL, acajipl, pa3pesbl, Y3JIbl CTPOUTELHBIX KOHCTPYKITHIA).

3 —KommnerorepHas rpaduka (BBeneHue; criocoObl 3aJaHusi IPUMUTHBOB. TOYEK, MPSIMBIX B
KOMIITAC — 3d; xomanas! yepueHusi; cpeactBa HacTpoiiku cpeasl KOMITAC— 3d; penaktipoBa-
HUE YEePTEKEU; apXUTEKTYPHO-CTPOUTEIILHBIE YEPTEXKU 31aHUMN; IT0Jy4YE€HUEe KOHCTPYKTOPCKOU 110~
KyMEHTAI[HH; TOCTPOEHHE Auarpamm cpeactamu Microsoft Excel).

3. Ilnanupyemble pe3yabTaThbl 00yueHusi (MepeyeHb KOMIETEHIIH)
[Iponecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH Ha (POPMHUPOBAHNE KOMITETCHIINU!

- [IK- 6: crtocoOHOCTh y4acTBOBATh B YIIPABJICHUH MPOEKTOM, TPOTPAMMON BHEAPECHHS TEX-
HOJIOTHUYCCKUX U MMPOAYKTOBBIX I/IHHOBaI_II/Iﬁ NN HpOFpaMMOﬁ OpTraHHU3allMOHHBIX W3MCHEHHUH.

4. Bua npoMesKyTOYHOM aTTeCTAIMM. 3a4€T C OLICHKOMN
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Hpuaoxenne 3

Ilpomoxkon o 0ononneHusax u u3MeHeHUAX 8 padoueil npozpamme
na 20 __ -20 yueoHwlit 200

1. B pabGouyro nporpammy 1o JUCHUIUIMHE BHOCATCS CIEIYIOLINE JOMOTHEHHUS

2. B pabouyto mporpaMMy o JUCHUITIIMHE BHOCSATCS CIEIYIOIUE U3MEHEHUS:

[IpoTokon 3acenanus xadenpsr Ne OT «___ » 20 r.,

pabpabomuux)

3aBenyromnuii kageapoit

(noonucw) 0.1.0.)
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[IporpamMma cocTaBiieHa B COOTBETCTBUU C (helepanbHBIM TOCYAApCTBEHHBIM 00pa3oBa-
TEIBHBIM CTaHIAPTOM BBICIIEro 0Opa3oBaHUs MO HampabieHuro nmoarotoBku 38.03.02Menemx-
MeHT ([IpousBoacTBeHHbIN MeHeKMEHT) oT 12 suBapst 2016r. Ne 7

s Haoopa 2014roaa: u yueObusiM mmanom O@I'BOY BO «bpl'Y» ans 3a04H0# hopmbl 00yUeHHS

ot «03»uronsa 2018r. Ne 413

s Haoopa 2015roaa: n yueOubM mmaHom ®I'BOY BO «bpl'V» mis ounoit ¢hopmbl 00ydeHUs

ot «03»uronsa 2018r. Ne 413

s Haoopa 2015roaa: u yueOusiM mmanom G@I'BOY BO «bpl'Y» amns 3a04H0# popmbl 00yUeHHS

oT «03»wutonst 2018r. Ne 413
IIporpammy cocraBmJia:

Npamenko I'.A. npodeccop, 1. 1. H., TOIEHT

Paboyas mporpamma paccMOTpeHa U yTBep K/IeHa Ha 3acelaHuM KadeIpbl MMulI'

oT «14»nexadbpst 2018r. mpotokon Ne3

3aeayromuii kadenpoit MMulI

JLIL. I'puropeBckas

COT'JTIACOBAHO:

3aBenyroNIHii BBITyCKaroIIe kadeapoit

M.H. Yepyrosa.

Jupexrop OuOIMOTEKH

T.®. CoTHHUK

PaGouast mporpamMmma ogo0peHa METOIMUECKOM KOMHUCCHEH

or «14»nexabpss 2018r. mpoTokomn Ned

[Ipencenarens METOAMYECKON KOMUCCUH (DaKyIbTETa

MEXaHH4YecKoro  ¢axyiprera

I'.H.ITnexanos

COT'JTACOBAHO:

HauvannLHuk
y4eO0HO-METOIMUECKOTO YIPaBICHUS

I'.I1. HexeBenn

Perucrpanmonnsiii Ne
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