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1. Macnoprt ¢oHIa OLIEHOYHBIX CPEACTB

1.1 O6saacTh NnpUMeHEHUA

@OHJT OIICHOYHBIX CPEACTB MpEeIHAa3HAYEeH [Jisi MPOBEPKU PE3yJbTaTOB
ocBoenust ucuurinael OI1.06 WmxeHepHas rpaduka mporpaMMbl MOJATOTOBKH
cnenmamucToB cpexHero 3BeHa ([IIICC3) mo crenuaabHOCTH 22.02.06
CBapouHOE MPOU3BOJICTBO

®OC BrIIOYACT KOHTPOJIBHBIC MaTEPHAIbl MJIs TPOBEICHUS TEKYIIETO
KOHTPOJISI, MPOMEXYTOYHOW aTTecTanuu B gopme sk3ameHa. MTorom sk3ameHa
SBJIIETCS OIICHKA B Oaiiax: 5 — OTJIMYHO; 4 — XOpOIIO; 3 — YJOBJIETBOPUTEIHHO; 2
- HEYIOBJIETBOPUTENBHO.

®OC mno3BOJIIET OLIEHUBATh YpPOBEHb OCBOCHUS 3HAHUKW W YMEHUU 10

UCHUILINHE.

1.2 Pe3yabTaThbl 0CBOCHUSA TUCHMILIMHBI, MOAJIEKANHE KOHTPOJII0

B pE3YJIbTATC KOHTPOJIA M OLCHKH II0 AWCHUINIMHE OCYIICCTBIIACTCA
KOMILICKCHAA IIPOBCPKa CICAYIOIINX 3HAHUU U YMCHI/Iﬁ I10 ITOKAa3aTCJIsIM .

Tabmuma 1
Pe3yabTaThl 00yueHus Iloka3aTeu oueHKH dopmupyembie 001IHE U
pe3yJabTara npodeccnoHaIbLHbIE
KOMIICTCHIIMU
1 2 3

OK 01-03, OK 04-05, OK 09
IIK 2.1, 11K 2.4, TIK 2.5

V1- BEINOTHSATH TpaduvecKue
HU300paKEeHHS
TEXHOJOTHYECKOTO
000pyI0BaHUS U
TEXHOJIOTHYECKHUX CXEM B

IPaMOTHOE BBITIOJIHEHUE
rpagu4YecKux N300pakeHU
TEXHOJOTUYECKOTO
000pyI0BaHUS U
TEXHOJIOTHYECKHUX CXEM B

pY4YHOI U MalIMHHOM Tpaduke

pY4YHOM U MalIMHHOM rpaduke

V2- BBINOJTHATH KOMIIEKCHBIE
YEepTEKU FEOMETPUUECKUX TEII
U TIPOEKLIUHU TOYEK, JIeKAIIUX
Ha MX OBEPXHOCTH, B Py4YHOI
U MalllMHHOM rpaduke;

IPaMOTHOE BBINIOJIHEHHE
4epTeKeW FeOMETPUUECKUX U
IIPOEKIIMU TOYEK, JIeKaAIINX Ha
UX ITIOBEPXHOCTH, B PYUHOH U
MAaIIMHHOH rpaduke

OK 01-03, OK 04-05, OK 09
K 2.1, 11K 2.4, IIK 2.5

V3- BBINOJHATH YEPTEKU
TEXHUUYECKUX JIeTaled B
pPYYHOU U MaIIMHHOM rpaduke

TpaMOTHO€ BBITIOJIHCHUC
YepTeKeld TEXHUYECKUX
JleTanel B py4HOU U
MaIlMHHOH rpaduke

OK 01-03, OK 04-05, OK 09
K 2.1, 11K 2.4, IIK 2.5




1

2

VY4- gutarh yeprexu, u rpaMoTHOE uteHue yeptexxeid u | OK 01-03
CXEMBI; cXeMm 1K 2.4
VY5 — opopmitath rpaMoTHOe odopmiieHue OK 01-03
TEXHOJOTUYECKYIO TEXHOJOTUYECKON MK 2.4

KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO B COOTBETCT-
BHM C JICMCTBYIOLLIMMU
HOPMAaTHUBHBIMU MTPABOBBIMHU
aKTaMH ¥ TEXHUYECKOM
JIOKYMEHTaIUe

KOHCTPYKTOPCKOU
JIOKyMEHTaluy;

31- 3aKOHBI, METOBI 1
MPUEMBI IPOEKIIMOHHOTO
YepUCHUS

npaBwibHasg (HOPMYyIHPOBKA
3aKOHOB, METOJIOB U IIPHUEMOB
MPOEKIIMOHHOTO YEPUYCHHUS;

OK 01-03, OK 04-05, OK 09
K 2.4

32- mpaBuJia BBIOJHEHUST U
YTEHUSI KOHCTPYKTOPCKOW U
TEXHOJOTHYECKON
JIOKYMCHTAINH,

BEpPHOE COOIIOZCHHE ITPaBUII
BBITIOJIHEHUS U YTCHHUS
KOHCTPYKTOPCKOM M TE€XHOJIO-
ITMYECKOH TOKYMEHTALUN;

OK 01-03, OK 04-05, OK 09
IIK 2.4

33- npaBuia ohopmiIeHUS
YEPTEKEN, TEOMETPUYECKHE
MIOCTPOEHUS U MTpaBuja
BBIYCPUYUBAHMS TEXHUUECKUX
JeTaneu;

BEPHOE COOJIFOICHUE TTPABHII
ohOopMIICHUS YEPTEKEH,
reOMETPHUYECKUX TOCTPOCHUI
W IIpaBUJI BBIYCPUMBAHUA
TEXHUYECKHUX JICTAJICH;

OK 01-03, OK 04-05, OK 09
K 2.4

34- ciocoObl rpaduueckoro
Hpe/ICTaBICHUS
TEXHOJIOTUIECKOTO
000pY/IOBaHUS U BBITIOJTHEHHS
TEXHOJIOTHYCCKUX CXEM,

BEpPHOE TPUMEHEHUE
croco0o0B rpagu4IecKoro
MIPEICTABICHHUS
TEXHOJIOTUIECKOTO
000py/IOBaHUs U BBHITOJTHCHUS
TEXHOJIOTHYECKUX CXEM;

OK 01-03, OK 04-05, OK 09
K 2.1, IIK 2.4

35- tpeboBanust Enunoit
CHUCTEMBI KOHCTPYKTOPCKOM
nokymenTtanuu (ECK) u
EnuHoii cuctemsbl
TEXHOJOTHYECKON
nokymenTaruu (ECT/I) x
0hOPMIICHUIO YepTEKEN 1
CXEM;

CTporoe CoOIOACHUE
TpeboBanuii EnuHoii cuctemsl
KOHCTPYKTOPCKOU
nokymenTaruu (ECKJ) u
EnuHol cucTemMbl TEXHOJIOTH -
YECKOHN JOKYMEHTALUU
(ECTH) x opopmnenuto
4epTEKEN U CXEM;

OK 01-03, OK 04-05, OK 09
K 2.1, IIK 2.4, IIK 2.5

1.3 CucreMa KOHTPOJISA U OLIEHKH OCBOEHUSI MPOTrPaMMbl THCIUIITHHBI

1.3.1 ®dopmbl npome:xyTounoii arrecranuu no MIICC3 npu

OCBOCHHHU NPOrpaMmsbl JTUCHHAILINHBI

Tabmnuma 2
HaumenoBanue CemecTp Ha 0a3e DopMbI TPOMEKYTOYHOM
AUCHHUILIMHBI OCHOBHOIL'O cpeHero aTrecTanuu
o01ero o0mero
o0pa3oBaHus o0pa3zoBaHus
Wmnxenepnas rpagpuka 4 2 JK3aMeH




1.3.2 Opranmszanmss KOHTPOJIA M OLEHKH OCBOCHHUSI NPOrpamMMbl

AUCIUILINHBI

OCHOBHBIMH (1)OpMaMI/I IMPOBCACHUA TCKYIICI'O KOHTPOJIA YCIICBACMOCTH Ha

3aHATUAX SABJIIIOTCA. YCTHBII;'I OIIpOC, Ha6J'IIOI[€HI/IC Ha IPAKTUYCCKUX 3aHATHAX,

C06CCCI[OB8,HH6 110 BBIITOJITHCHHBIM WHANBUAYAJIbHBIM Fpa(i)I/ILICCKI/IM pa60TaM.

Ta0muma 3
N IIpome:xyTounast
Texkyumii KOHTPOJIb yCIIEBAeMOCTH
Paznen/Tema aTrrecTanmsi
AHCIHHUIIMHBI npoBepsieMble ¢opmbl | MpoBepsieMbIe
OPMbI KOHTPOJIA
(bop P Y, 3, OK, IIK koHTpoJas | Y, 3, OK, IIK
Paszneal I'padpuueckoe opopmiienune yeprexei Y 1-5
HaOJIIOICHUS HA V1,¥2 31-5
Tema 1.1 TTpasuina PAKTHYECKUX 31, 32,35 OK1-5,0K 9
0(b0pMHeUHH’I 3aHATHSX, OK 1-5. 0K 9 IK 2.1,
IEpTEKEH BBIIIOJIHEHHE [K 2.4, 11K 2.5 I1K 2.4,
VHJIMBUIYaJIBHBIX K 2.5
rpaguIecKux
paboT, yCTHBIN
OIpoc.
Pa3znen 2 IlpoekunoHHOEe YepuyeHHe. DJIeMEHThI
TEXHHYECKOT0 PHCOBAHHA
YCTHBIN OIIPOC, V1,¥2
Tema 2.1 OcHoBel HaOJI0ACHUS Ha 31, 32
HPOCKIHMOHHOTO NPAKTHYECKUX OK 1-5
ICPUCHHA. 3aHATHUSAX, K 2.2
Tema 2.2 Ceucie BBINOJIHEHHUE [IK 2.4
WHIMBUTYaTbHBIX
TEOMETPUUECKUX Tell
rpadu4ecKux o
TJIOCKOCTBIO. 0
I pabort =
epecedyeHne 3
IIOBEPXHOCTEN =
Tema 2.3 DneMeHTbI
TEXHUUYECKOTO
pUCOBaHMS
Paznen 3 MammHOCTpPONTEIbHOE YepUYCHHUE
YCTHBIN OIIPOC, Vi-4
Tema 3.1 Bupr. HaOIIIOIEHNs Ha 32-5
Ceuenus n paspeselL. MPAKTHYECKUX OK 1-5
Bubl coesmenui 3aHATHSAX, [K 2.1, TIK 2.4,
BBITIOJTHEHUE K 2.5
Tema 3.2 UHIUBHIYaTbHBIX
[eranupoBanue rpaduuecKux
pabot

Tema 3.3 CxeMmbl.
OcobeHHOCTH
CTpOI/ITeHBHBIX

yeprexen




Pasznea 4. Komnbrorepnas rpaguka.

YCTHBI 01Ipoc, V1,V3
Tema 4.1. Obume HaOJIIOIeHUS Ha 31-4
CBENICHUA O CHCTEME HPAKTUYECKUX OKI1- 5, OK 09,
4BTOMATHYCCKOI'O 3aHATUSAX, [K 2.1, I1K 2.2,
HIPOCKTHPOBAHHA BBIIIOJHEHUE IK 2.5
(CALIP) WHIMBUIYaIbHBIX

rpadu4ecKux

pabot

Onenka ocBoenuss gucuuiuabl  OI1.06  WmkenepHas  rpaduka
peIyCMaTPUBAET CUCTEMY OIICHUBAHUS: TEKYIIETO KOHTPOJIA U MPOMEKYTOTHOMN
aTTecTanuu B GopMe IK3aMeHa.

DK3aMeH NPOBOJUTCS B CPOKH, YCTAHOBJICHHbIE Y4YEOHBIM IUIAHOM, H
onpeneseMble KaJleHAapHbIM Y4eOHBIM rpadukoM oOpa3oBaTEIBLHOTO Mpoliecca.
Pacnipenenenne nmpoBepseMbIX pe3ylbTaTOB OOyUEHHUS MO AUCUUIUIMHE 110 BUIAM
KOHTPOJISI IPUBOJIUTCS] B CBOJIHOM TabuIe.

Tabmuna 4 — CogHasa Ta0iInIa 0 TUCHUAILINHE

Pe3ynbTaTel Tekyuii KOHTPOJIb YCIIEBAEMOCTH [Ipomexxyrounas
o0OydeHus 10 aTTecTanus
AUCIUIIINHE YCTHBII OIIPOC BBIIIOJIHCHUE 9K3aMCH
WHJVBHTyAJIbHBIX
rpaguvecKux padoT
Ymers | V1 + + +
V2 + + +
V3 + +
V4 + + +
V5 + + +
3HaTh 31 + + +
32 + + +
33 + + +
34 + + +
35 + + +

2. @oH/1 OLIEHOYHBIX CPEJCTB JJIfl OLICHKH YPOBHS OCBOCHHMSI YMEHHMH N
3HAHUM M0 AUCHHUILIUHE




2.1 MaTepuaJjibl TeKyLIero KOHTPOJIsI YCIIeBAEMOCTH

Mamepuan no npopabomke yueOHOU JAumepamypvl U  BbINOJHEHUIO
UHOUBUOYATILHBIX 2paghuueckux pabom N3JI0KEH B METOJUYECKIX PEKOMEHIAIMSIX
o «BHeaymuTopHO# caMOCTOSTETbHON paboTe 00yUJaIOIIHUXCS».

B Metomuyeckux peKOMEeHIaluMsX MpUBEJeHa yuyeOHas JuTeparypa s
npopaOOTKU TE€M W 3aJaHus 1O BBINOJHEHUIO WHIMBUAYAIBHBIX Tpaduueckux
pabor.

BpeMst BhITTONTHEHHST WHAMBUAYAIbHBIX Tpaduueckux padboT u mpopaboTka
y49eOHON JUTEpaTyphl yKa3aHbl B Tpaduke BHEAYIUTOPHOW CaMOCTOSTEIHHOU
paboThl OOydalImMXcs MO JaucuuIuiuHe. KpuTepun OICHOK BBIMOJHEHUS
BHEAYJIUTOPHON CaMOCTOATENIbHOW paldoThl 0OydYaromierocs MpUBEACHBI B
METOOUYECKUX PEKOMEHJAUUSIX, TIE TaKKE YKa3aHbl MNPOBEPSEMbIE 3HAHUS U

YMCHHUA K KAKIOMY 3daIlaHUIO.

3amanud no BeinosiHenuo BCP
3ananue 1 «pudTtel yepTéxupie»
[Ipopaboraiite yueOHyro nuteparypy [l.1] rmaBa 2, 3 u oTBeTbTe Ha
CJIEIYIOLIME BOIIPOCHI:
1. Ha3znaueHne nTMHUN YepTexa, X TOJIIHUHA?
2. UeM onpexaensieTcs pasmep mpudra?
3. Kakoii mipudt ucnosib3yeTcs pu 3aroJIHEHUU OCHOBHOM HaIUCH?
4. Buasl conpsixeHuin?
5. O6o03HayeHNE YKIOHA U KOHYCHOCTH Ha YepTexax?
3ananue 2 BeinosiHeHWe UHANBUAYabHON rpaduyeckoi padotsl «Ipudtel
YEPTEIKHBIEY.
3ananue sBJseTCs OOIIMM JJisi BCEX CTYACHTOB, BBIMIOJIHSAETCS Ha (opmate
A4. HeoOxonuMo HamucaTh NPOMUCHBIE M CTPOYHBbIE OYKBbI; apaOckue HuQpsbl;
B cootBercTBur ¢ T'OCT 2.304-81 mpudrom 10 u 7 tun b ¢ Hakmonom 75°.

Yaenutb ocoboe BHUMaHUE MIMPUHE OYKB, BHICOTE CTPOUYHBIX OYKB, PACCTOSHUIO

8



Mexnay OykBaMu, NHU(PpaMy, 3HAKaM{, CJIOBAaMH M OCHOBAaHUSIMU CTPOK.
3anoJHUTh OCHOBHYIO HaAnucCh. [Ipu BbImonHeHHH 3ananus nonb3oBaTbesa ['OCT

2.304-81 «pudter ueptexxusie». [IpoBepsieMble 3Hanus U ymenusi: Y4, 33,35.

3AAAHUE 2

Bapm.!nm 1

l"l'l/ll'llllll'l
V Illil'l'lll"l!

LAY
'l'l"'lll/ll Al

R

-,

“ IlpadTom pasmepa 10 tuna B manucats uaoGpmxemmc SyxBet, nmppu B ¢noBa. Kaxayro
cTpounyjo Oyksy mucath 3 pasa. Bunonucnmc 3a0AHMA HAYMHATH C HaHECEHWs BCIIOMOraTe/bHOM
CETKH CIUIOUIbIMM TOHKMMH JIARHAMH



2.2 MartepuaJbl IPOMEKYTOUYHOM ATTECTALMH

Mamepuan ona npomescymounoti ammecmayuu 4 cemecmp / 2 cemecmp 8
¢opme 3K3amena.

Ilaket 9K3aMCHATOpa
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OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXXHOI'O TPAHCITIOPTA

VY nan-Y a3HCKUI KOJUIEIK JKeIe3HOI0POKHOT0 TpaHCopTa-puinan
denepanbHOr0 rocy1apcTBEHHOT0 OI0HKETHOTO 00pa30BaTEILHOTO YUPEKACHUS BBICIIETO 00pa30BaHMS
«MpKyTCKUii TOCYAapCTBEHHBIM YHUBEPCUTET ITyTEH COOOIICHUSI

PACCMOTPEHO
[{1KI10BOM METOANYECKON KOMUCCUEN

O6H.[€T€XHPI‘I€CKI/IX U 3JICKTPOTCXHHUYCCKUX NHUCIUITINH

npotokos Ne 6 ot 02.06.2023
npencenarens [IMK
.M. MonyaHoBa
(moamuck) (®.1.0.)

ITaket 9K3aMCHaTopa IJIi1 OICHKKU OCBOCHUA YMGHI/Iﬁ H YCBOCHHUA 3HAHUU

(VYKXKT Upl'YIIC)

COTI'JIACOBAHO
3am. nupekTopa Kosuieaxka mno YP

H.A. bouapoBa

no nucuuruae OI1.06. UnxenepHas rpaduxa

22.02.06. CBapo4HOE MTPOU3BOJICTBO
2 Kypc, 4 cemecTp / 2 Kypc 2 cemecTp

09.06.2023

Conepxanue 3anaHust

OIIGHI/IBaeMI)IC YMCHUSA U 3HAHUSA

[Tokazarenu OLIEHKH pe3ysbTaTa

2

3

Bompocsr:

1. Tune! TUHEUNA

2. q)OpMaTBI OCHOBHBIC U JOIIOJTHUTCIBbHBIC

3. lpudTer yepTexxubIe

4. IIpocTtanoBKa pa3MepoB

31- 3aKOHBI, METO/IbI U TPUEMBI
MPOEKIIUOHHOTO YePUEHHUS

32- mpaBuJia BBIIIOJIHEHUS U
YTEHUSI KOHCTPYKTOPCKOU U
TEXHOJIOTMYECKOU TOKYMEHTAIUU;

33- mpaBuia opopmIIeHUS
YepTe)KEN, TEOMETPUUYECKHE

00BsACHEHHE 3aKOHOB, METOJIOB U
MPUEMOB TIPOEKIIMOHHOTO
YepUCHHUS;

00BsICHEHUE TPABUJI BHITIOTHEHUS
U YTEHUS KOHCTPYKTOPCKOU U
TEXHOJOTHYECKON TOKYMEHTAIIUH;

00BsICHEHUE MPaBUI 0(OPMIICHUS
YEepTEKEN, FTEOMETPUUECKUX




5. Macurra0sl

6. ConpsikeHne

7. YKIIOH ¥ KOHYCHOCTb

8. IlmockocTu npoexuuii

9. AKCOHOMeTpI/I‘IeCKI/Ie IMPOCKI MU, HITPUXOBKA B I/ISOMeTpPI‘IeCKOﬁ IIpOCKIHNH

10.

Pa3zpessr

11.

Ceuenusi, BUIBI

12.

Pe3b0bI, kpernexHbIe pe3bObI

13

. Kunemartnueckue pe3B6I>I

14.

O6o03HaueHue pe3pObl U yCI0BHOE 0003HAUCHHE HA CTEP)KHE U B OTBEPCTUHU

15.

OCKU3BI

16.

Hepa3’LeMHBIe COCAMHCHUA

17.

COopouHbIil uepTex

18.

Creuungukanus

19.

Pabounii yepTex netanu

HOCTpOCHI/IH n HpaBI/IHa
BBIYECPUMBAHUS TEXHUUECKUX
JeTaNneH;

34- ciocoObI rpadguaecKkoro
MPEICTABICHUS TEXHOJIOTHYECKOTO
000pyIOBaHUS U BBITOJIHEHUS
TEXHOJIOTHYECKUX CXCM;

35- tpeboBanust EnuHoi cucTeMbI
KOHCTPYKTOPCKOW JOKYMEHTAITUH
(ECKM) u Enunoii cucreMsl
TEXHOJOTHYECKOHN JOKYMCHTAINH
(ECTN) x opopmiienuto yepTexeit
U CXEM;

V'1- BBINOJHATH TpapuuecKue
1300pakeHUs TEXHOJIOTUYECKOTO
000pYyIOBaHUS U TEXHOJIOTUYECKHUX
CXEM B pPYYHOU ¥ MAIIMHHOU
rpaduke;

Y 2- BBINOJIHATH KOMILJIEKCHBIE
YepTEekKU Fr€OMETPUUECKUX TEN U
MIPOEKIIMH TOYEK, JeKAIIUX Ha UX
IIOBEPXHOCTHU, B PY4YHOH U
MaIllMHHOU Tpaduke;

VY 3- BBINOIHATE YEPTEKHU
TEXHUYECKUX JEeTAIE B PYYHOU U
MAaIlIMHHOHU Tpaduke;

IIOCTPOCHUM U IIPaBUI
BBIUEPUYNBAHUS TEXHUUECKUX
JIeTaNeH;

00BsICHEHHE CIIOCOOOB
rpaduyYecKoro npeaCcTaBICHUS
TEXHOJIOTUYECKOT0 000py10BaHHS
1 BBITTOJHEHHS TEXHOJIOTHYECKHX
cXeM;

o0bscHeHHe TpeboBaHui EnnnHon
CUCTEMBI KOHCTPYKTOPCKOU
nokymenTaruu (ECKJ) u Enunoii
CHCTEMBI TEXHOJOIMYECKOU
nokymenTaruu (ECT/)

0 OPMIICHHUIO YEPTEKEH U CXEM;

IPaMOTHOE BBITTOJTHEHHE
rpauIeCKUX U300paKCHHMA
TEXHOJIOTUIECKOTO 000pyI0BaHHS
Y TEXHOJIOTMYECKUX CXEM B PYYHOH
1 MalIMHHOH rpaduke;

IPaMOTHOE BBINIOJIHEHUE YePTEKEN
TE€OMETPUUYECKUX U NTPOEKIINH
TOUEK, JIeKAIINX Ha UX
IIOBEPXHOCTH, B PYYHOH U
MalIuHHOM rpaduke;

IPAMOTHOE BBINIOJIHEHUE YEPTEIKEU
TEXHUYECKUX JEeTAIE B PYYHOU U
MAaIIMHHOU TpaduKe;

12




V4- ynurtarh 4epTEKU, U CXEMBI;

VY5 — opopmitaTh
TEXHOJIOTHYECKYIO U
KOHCTPYKTOPCKYIO JJOKYMEHTALUIO
B COOTBETCTBUH C JEHCTBYIOLIUMU
HOPMAaTUBHBIMU IIPaBOBBIMHU
AKTaMH U TEXHUYECKOU
JIOKYMEHTalUEn

IPaMOTHOE YTEHHUE YEPTEIKEU U
CXEM;

rpaMoTHOE O(opmIIeHUE
TE€XHOJIOTUYECKON U
KOHCTPYKTOPCKOMN JOKYMEHTAIU!

VcoBUs BBITIOJHEHUS 3alaHHA:

1. MakcumaabHOE BPCM: BBITIOJIHCHUA 3a/IaHUA HC ooitee 1 AKaICMHNYCCKOI'0 Jaca.

2. BbI MOXETE BOCIIOIB30BATHCH:

HaFHHI[HBIMI/I " CIIpaBOYHBIMHA HOCO6I/I$IMI/I, CTCHAaAMH, MOACILIMU I'COMETPHUYCCKHUX TCJI, YCPTCIKHBIMH IIPHUHAAJIC)KHOCTAMU,

oOpa3liaMy TEXHUKHU U T.J.;
Kpurepun oueHku pe3ynbrara:

«OTJINYHO» - TEOPETUYECKOE COJIEP’KaHUE JUCLUUIUIMHBI OCBOEHO MOJHOCThIO, 0€3 MmpoOesnoB, HEOOXOAUMBbIE MPAKTUUYECKHE
HaBBIKU pa0bOTHI C OCBOEHHBIM MaTepuaioM chOpMUPOBaHBI, BCE IPEyCMOTPEHHBIe paboueii MporpaMMoii 3alaHUs BBITIOJIHEHBI,

«XOpOILIO»- TEOPETUUYECKOE COJEPKaHUE AUCUUIUIMHBI OCBOEHO MOJHOCTBIO, 0€3 mpo0esoB, HEOOXOAMMBIE MPAKTUYECKHUE
HABBIKM pa0OTHI C OCBOCHHBIM MAaTE€pPHAJIOM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEIyCMOTPEHHBIC pabouell mporpamMmon 3aaHus
BBITNIOJIHEHBI, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 33JaHUM COJepKaT He3HAYUTENbHbIE OIINOKH;

«YIOBIICTBOPUTEIILHO»  -TCOPETHUECKOEC
CHUCTEMaTHYECKOTO XapakTepa,

CoJIepIKaHue

TUCITUTUTHHBI
HEOOXOJMMbIE TPAKTUUECKHE HABBIKU pPaOOThHI

OCBOCHO YaCTHUYHO,

HO TIpoOeNbl HE
C OCBOCHHBIM MAaTE€pPHAJIOM B OCHOBHOM

HOCAT

chopMUpOBaHbl, OOJBIIMHCTBO, MPEIYCMOTPEHHBIX pabodeld MporpaMMoil 3aJaHMii BBIIOJIHEHO, HEKOTOpPBIE BBl 3aJaHU

BBIITOJTHCHBI C OI_HI/I6KaMI/I;

«HEYJIOBJICTBOPUTEIHHO» - TEOPETUYECKOE COJACpkKaHWE IUCIUIUIMHBI HE OCBOEHO, HEOOXOIMMBIC MPAKTHUYECKHE HABBIKH
paboThl HE cPOPMUPOBAHDI, OOJIBIIMHCTBO 3aIaHUN, TPETYCMOTPEHHBIX padouell MpOorpaMMOi, HE BBITIOJIHEHO.
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[IpenonaBarens

A.B. A3yToB

(moamuce)

(®.11.0.)




OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCITIOPTA
VYnan-Y 19HCKUHN KOJUIEIK JKEJIe3HOIOPOKHOTO TpaHCTIOpTa — (rutran
DenepanbHOTO roCy1apCTBEHHOTO OFOIKETHOTO 00pa30BaTEIBHOTO YUPEIKACHUS
BBICIIIET0 00pa3oBaHus
«MpKyTCKUI TOCY1apCTBEHHBIN YHUBEPCUTET MyTEH COOOIICHUS»

(VYKXKT Upl'YIIC)
PACCMOTPEHO OK3AMEH COTI'JTACOBAHO
MK o0O0IIeTeXHHYECKIX ’ Hucnumnuna: OI1.06 Nnxenepnas 3am. tupekTopa Kosuiemka no YP
JNEKTPOTEXHUUYECKUX JUCIUILIAH rpaduka,
nportokon Ne 6 ot 02.06.2023 CrenuansHocTs 22.02.06 N.A. bouapoBa
WM. Monuanosa CBapoyHOEe MPOHU3BOJICTBO 02.06.2023
(moxmuce) (®.1.0.) 2 kype, 4 cemectp / 2 Kypc 2 cemecTp
buser Nel
OrneHnBaeMbie
3ananus ¢ BEIOOPOM OTBETA U3 MPEI0KEHHOTO MHOKECTBA YMEHHUS
Y 3HAHUS
1. CnnonHast TOJICTasi OCHOBHAS JTMHUS UCHIOJIB3YETCS AJI1 HAUYEPTAHUSI JIMHUM: Vi1, VY2,V3, V4,
a) BHIUMOTO KOHTypa 0) HEBUIMUMOTO KOHTYpa B) OCEW CHMMETPUHU V5,31, 32, 33,
34, 35
2. YnopHas pe3bpba 0003Ha4aeTcs OyKBOM: V1,V2, V3, V4,
a)G )M B)Tr S V5, 31, 32, 33,
34, 35

3.CTynuiia HMIMHIPHYECKOTO 3y0UaToro Kojeca o00o3HaueHa OyKBOI:

Hncrpykuns

1. BuHuMaTenbHO MpOYMTANTE 3a7aHue.
2. MakcuManbHOe BpeMs BBITIOJIHEHHMs 3a/iaHusl 15 MUHYT.
3. Kpurepuu orieHKH pe3ynbrara:

- «OTIIMYHO» - TEOPETHIECKOE COJIep KaHUE TUCLUILIMHBI OCBOCHO MOJHOCTHIO, 0€3 Mpo0enoB, HeoOXoauMbIe
MPaKTHYECKNEe HaBBIKM pPAa0OTHI C OCBOCHHBIM MaTepHaIoOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE pabouei
IpOrpaMMOil 3aJaHHs BBIIIOJHEHBI,

- «XOPOIIO»- TEOPETHYECKOE COJEpKaHHE IUCIHUILIMHBI OCBOCHO IOJIHOCTHIO, Oe3 MpoOeoB, HEOOXOANMBIE
MPaKTHYECKNEe HAaBBIKM PAaOOTHI ¢ OCBOEHHBIM MaTEpHaIOM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYyCMOTPEHHBIC
pabouell mporpaMMol 3amaHMs BBINOJHEHBI, HEKOTOpPHIC M3 BBIMOJHEHHBIX 3aJaHUil COJEepKaT HE3HAuYUTEIbHBIC
OIINOKWU;

- «YIOBJIETBOPUTEIBHOY» -~TEOPETHYECKOE COJICPIKaHKE INCIUIUIMHBI OCBOSHO YaCTHYHO, HO MTPOOEIIbl HE HOCST
CHCTEMaTHYECKOTO XapakTepa, He0OXOIUMbIE IPAKTUYECKHUE HABBIKH pabOTHI C OCBOEHHBIM MAaTEpPHAJIOM B OCHOBHOM
c(OpMHUPOBaHbI, OOJBIIMHCTBO, MPEIYCMOTPEHHBIX pabodell MporpaMMoOil 3aJaHuil BBINOJHEHO, HEKOTOPbIE BHJbI
3aJlaHUH BBINTOJIHEHBI C OIIHNOKaMU;

- HEYIOBJICTBOPHTEIBHO» - TEOPETHUECKOE COJACp)KaHHE MAUCIUIUIMHBI HE OCBOEHO, HEOO0XOIMMBIE
MpaKTHYECKNe HABBIKK pabOThI He chOpMHUPOBAHBI, OOJIBIINHCTBO, IIPETYyCMOTPEHHBIX pabodell mporpaMMoi 3aaHnit
HE BBITNOJIHEHO.

[IpenonaBarens A.B. AzyToB
(mommucy)  (M1.0.9.)
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[Ipaktrueckas padora 1

Tema: JIluauum ueprexa.
Hean: [IpuoOpeTeHre HABLIKOB B padOTE C YEPTEKHBIMU MTPUHAICKHOCTSIMU U
B TMPOBEJACHUM JUHUN KapaHjamoM. [IpuoOpereHue HaBBIKOB OQOpMIICHUS
yepTrexei cormacHo TpedoBanusm ctanaaptoB ECK/I.
1.Ilepeyenb o00OPYAOBaHUS, Y4YeOHO-HATJSAHBIX TOCOOMIA. dYEPTEKHBIC
MPUHAJIEKHOCTH, TIAKATHI
3amanue: 3amaHue SIBISETCS OOIIMM [ BCEX CTYJCHTOB, BBHIMIOJHSETCA B
TeTpaau. BeraepTuTh MpUBEICHABIC TUHUU U N300paKEeHHUs, COOI0Iast NX YKA3aHHOE
pacrnionoxkenre. ToONMMHY W pa3Mepbl JUHUA BBINOJHATH B COOTBETCTBUH C

Tabaumei 1.
KpaTKne TCOPETHYECCKHUE CBCICHUA.
Tabmuma 1
TonuMHAa THHAH Tomuouea MTHEKH
Haumenosanne Havepranre [:(O_Ig:l“ome":c'? Hamuveropamme Hauepranne rll(o.ommnn:;?
HOBHOH JIHHAR HOBHOM JIHHHH
CrutonrHas Ton- <
CTas OCHOBHas - 3.8 )
P ] ._[:’_._ —— OT%—JIO—:,,S
Crnounas Or = 10 = e L . | 3.4
TOHKas 372
s 5
Cnnommsas — e —— Or —3 1] -2— Paaomﬂy'raa §..20 OT ....f o S_
BOJIHHCTas ﬁH_ 372
*;[j.?_q s s Crnounas ToH- or S 10 s
lbrpeeonan - . ? Or — no 5~ KascHioMamn |—— vV \v—— 372
4.6
5...30 HirpiocryskTHp- et or Sl
. . ¢ 3 Haf ¢ JBYMA - -- 372
HITpuxnyHKTHD- 35| Or— po= | [TouKamn ToHKas
Has TOHKas _"J"_ 372

Hauepranus M OCHOBHBIE Ha3HAYEHHUs JIMHUM Ha 4YEPTEkKAX BCEX OTpacieu
npombinuieHHOCTH yctaHoBieHnsl B ['OCT 2.303. HaumeHoBaHue, HadepTaHHUE,
TOJIIMHA JIMHUM TI0 OTHOILICHWIO K TOJIIMHE OCHOBHOW JIMHUA M OCHOBHBIE
Ha3HAYCHUs JMHUM JOJDKHBI COOTBETCTBOBaTh TaOmuie 1. TommmuHa CrUlomIHON
OCHOBHOM JMHUU S A0JDKHA ObITh B mipeaenax oT 0,5 mo 1,4 MM B 3aBUCHUMOCTH OT
BEITUYMHBI M CJIOKHOCTH HM300pakeHMs, a Tak ke ¢dopmara deprexa. ToimuHa
JIMHUY OJTHOTO M TOTO K€ TUTA JOJHKHA ObITh OJTMHAKOBA JIJISl BCEX M300paKeHUH.

IHopsinok BbINOJIHEeHHSI PadOThI:
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1. Ilepenectn nanHbie Tabmuibl | B TeTpamb, AOMOIMHUTH TaOmuiy rpadoi
Ha3HAYCHUE JIMHUM.

2. Beiueptuth JaHHOE H300pakeHHe, coOJto/as Tumnbl JuHUN. PazMepnl He
MPOCTABJIATD.

Q100

165

N

20 5|5|5| | 7 : o

*

7

50

160

i

]

KoHTpoJibHBIE BONIPOCHI:

1. TonuuHa CIIOUTHOM TOJICTOW OCHOBHOW JTUHUU?
2. HaznaueHue mTpuxoBor JTUHUN?

3. Hasznadyenue mTPUXITYHKTUPHOW TOHKOW JIMHUA?
4. HaznaueHue pa3oMKHYTOW JTUHUU?

[IpakTuueckas padota 2

Tema: pudTtsl yepTexHsbie.

Hean: [IpuoOpeTreHne HaBBIKOB BHINIOJIHEHUS HAAMKUCEN HA YepTe)axX COMNIACHO
TpedoBanusimM ctangaptToB ECK/I.

1.Ilepeyenbs 000pyAoOBaHUsl, Y4YeOHO-HAIVISAHBIX IOCOOMIi. YEPTEKHbBIE

npuHaaiexxkHocTH, makarel, [OCT 2.304 [pud T uepTexHbIC.

3aganue: 3anaHue ABISETCA OOIIMM JUIsl BCEX CTYACHTOB, BBINIOJHSETCS B
terpaau. Hamucars nponucueie 6ykBol A, [1, XK, O, V, 'b, crpounsie OykBhI 0, 3, p, T,
&, s1; 3HaKku o7 HoMepamu 25, 31, 36, 43; apabckue 1udpsbl, cooM0aas X pa3Mepbl
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B coorBetrcTBUU ¢ TpeboBanusam ['OCT 2.304. Pazmep mpudta 7, Tun b ¢ Hakmonom
75°.

Kpatkue TeopeTuieckue cBeleHHsI.

Pasmep mpudra h — Benmmumna, ompenencHHas BBICOTOW MPOMHUCHBIX OYKB B
mwnmiMmerpax.  llupuaa OykBel § — HauOOJNBIIAsl MIMPHHA ONPEICISETCS TI0
OTHOIICHHIO K pasMepy mpudra h, uim mo OTHOUMICHHUIO K TOJNIUHE JIMHUU mpudTa
d, weprexx lu 2. Tommwmua nuaMA mpudra d- TommmHa, ompeaensemMas B
3aBUCHUMOCTH OT THIIA M BBICOTHI MIPUPTA.

g g M 5
‘ |.| : £ - . “" : HT'I;‘ -'III a _-T-h- H_
_ [ 1| il

t

ol F=
| .
v i -
-"-H-l-E 3 L
of ¥ el k)
-:\:-"\-\. . I.II:- |
_i_[ - T

HQepr. | Hepr. £

Y cTaHaBIMBAIOTCS CIEAYIONUE TUITBI IPUQPTOB:

- TuM A 06e3 HaKJIOHa;

- tin A ¢ HakaoHoM 75° X

- tun b 6e3 HakIoHa;

- tun B ¢ Hakmonom 75° .

YcranaBnuBawoTcs cnenyromuye pasmepsl mpudros: 1,8; 2,5; 3,5; 5; 7; 10; 14;
20; 28; 40.

IHopsinok BbINOJIHEHHSI PadOThI:

1. TlpoBecTn nBe mapauieNbHbIE TOPU3OHTAIBHBIE JUHUU, HAa PACCTOSHUU

10MM.

2.B coorBerctBuu ¢ tabmuueit 2 u pucyakom 7 T'OCT 2.304, manucathb
nporucHsie 6ykesl A, I, XK, O, ¥, b pasmep mpudra 7, tun b ¢ naxzonom 75°,

3. B coorBerctBuu ¢ tabmuueit 2 u pucynkom 7 T'OCT 2.304, manucathb
cTpouHble OYKBHI O, 3, p, T, &, s pasmep mpudra 7, Tun b ¢ Hakmonom 75°.B
cooTBeTcTBUM ¢ Tabmuiei 2 u pucyakom 19 T'OCT 2.304, manucaTh 3HAKH MO
HOMepamu 25, 31, 36, 43 pasmep mpudra 7, Tan b ¢ Hakmonom 75°,

4. B cootBerctBuu ¢ Tabmuied 2 u pucynkom 18 T'OCT 2.304, namucathb
apabckne uibpsl pasmep mpudra 7, Tun b ¢ Hakmonom 75°.

5. B coorBercTBUM ¢ Tabmuuen 1, pucynkom 6 u 17 T'OCT 2.304, nanucatb
KOJl 1 HANMEHOBaHUE CIEUaIbHOCTH, pa3Mep mpudra 7, Tun A 0e3 HaKJIOHA.

KoHTpoJsbHBIE BONIPOCHI:
16



Kak onpenensiercst pazmep mpudra?
Turnsl mpudToB?

Pasmepsr mpudton?

Haxnon mpudTa?

BN e

[TpakTuyeckas pabora 3

Tema: Jlenenue OKpyKHOCTH HA paBHBIE YaCTH.

Heas: IIpuoOpereHrne NPaKTUYECKUX HABBIKOB MPHU BBIMOJIHEHUU YEPTEXKEH B
001acTH TEOMETPUUYECKOTO TIOCTPOEHUSI.

1.IlepeyeHb 000pyAOBaHUsl, Y4eOHO-HAIVISIAHBIX IOCOOMIA. YEPTEKHbBIE

IIPUHAICKHOCTH, IUIAKATHI.

3ananme: 3amaHue SBISETCA OOUIMM [JISI BCEX CTYACHTOB, BBIMIOJIHAETCS B
TeTpaau. BelyepTuTh KOHTYp JI€Taia, MPUMEHSAS MpaBuUiia TMOCTPOCHUS JIeNECHUs
OKPY’KHOCTEW Ha paBHBIE YACTH.

Kparkue TeopeTrnueckue cBeieHHS.

Jlenennie OKpy>KHOCTH Ha TP PaBHbBIE YACTH, PUCYHOK 1.
7

Pucynoxk 1.

N3 Toukun A mnpoBomAT Ayry paauycoM R, paBHBIM paauycy 3aJaHHOU
OKPYKHOCTH, mnojydaroT Touykun | m 2. CoemuHuB Touku 1, 2, 3 moaydaror
IIPABWIbHBIA BIIMCAHHBIN TPEYTOJIbHUK.

Jlenenue OKpy>KHOCTH Ha IIECTh PaBHBIX YaCTEN, PUCYHOK 2.




Pucynoxk 2.

N3 Ttoukn A m B mpoBoaiTt ayrum paguycoM R, paBHBIM paanycy 3aJaHHOU
OKPY>KHOCTH, mojy4daroT Touku 1, 2, 3 u 4. CoenunuB Touku A, 1, 3, B, 4, 2, A
MOJIYYarOT IPABUIIbHBIA BIMCAHHBINA HIECTUYTOJIbHHK.

Jlenenne OKpy»KHOCTH Ha IIATh PaBHBIX YaCTEH, PUCYHOK 3.

Pucynok 3.

Pangnyc OC B Touke O; nenst nononaM. M3 Touku O; NpoBOJAT YTy pailycoM
O1 A 1o nepeceuenusi ¢ OD B Touke E. Otpe3ok AE paBeH cTopoHe MpaBUIBLHOTO
BIIMCAHHOTO [MATUYroJibHUKA, a oTpe3ok OE paBeH CTOpOHE NPABUIBLHOTO
BIIMCAHHOTO JIeCATUYTroJibHUKA. M3 Touku A mpoBoast ayru paauycoM R; =AE Ha
OKPYXHOCTH Mojy4aroT Touku 1 u 4. U3 touek 1 u 4 npoBogsaT Ayru paauycom R
=AE, Ha okpyx)HOCTH nosy4daroT Toukd 3 u 2. CoenuHuB Touku A, 1, 2, 3, 4, A
MOJTY4YalOT NPaBUJIBLHBIN BIUCAHHBIN MSATUYTOJBHHUK.

JleneHnne OKpyKHOCTH Ha CEMb paBHHxEqaCTeﬁ, PUCYHOK 4.

Pucynok 4.

W3 Toukm A mpoBomsT nyru paauycoM R, paBHBIM pamnycy 3alaHHOM
okpyxxHoctH, noiy4atoT Touku C u D. IlonoBuna otpeska CD paBusiercs ctopoHe
MPaBUJILHOTO BMHCAHHOTO CEMUYTOJbHUKA. M3 Touku B mpoBomsar myru paamycom
R, = CD/2, na okpyxHocTu nosrydaroT To4ku 1 u 2. 13 Touek 1 u 2 mpoBOJsT nyru
panuycom R; = CD/2, Ha okpyxHOCTH moiy4atoT Toukd 3 u 4. U3 Touek 3 u 4
npoBoaAT aAyru paguycoM R; = CD/2, Ha OKpy>XHOCTH TOJNy4arOT TOYKH 5 U O.
CoenunuB touku B, 1, 3, 5, 6, 4, 2, B moay4aroT NpaBWIbHBIM BIUCAHHBIN
CEeMHUYTOJIbHUK.

IMopsinok BHINOJIHEHHS PadOTHI:

1. B TeTpaau nocTpouTh OKpYKHOCTh R=35 1 nmoienuTh ee Ha YeThIpe U BOCEMb
paBHBIX YaCTEH.
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2. BorueptuTh JaHHOE H300pa)keHHe, COONoNas TUIIBI JIMHUW, pa3Mepbl H
npaBuia JeJeHHUs] OKPY>KHOCTH Ha paBHBIE YaCTH.

140

KoHTpoJsibHBIE BONIPOCHI:

1. Kak noienuTs OKpYHOCTb Ha YEThIPE PaBHbIE YacTU?
2. Kak mogenuts OKpy>KHOCTh Ha JIECSATh paBHBIX YacTen?
3. Kak mogenuts OKpy>XHOCTh Ha TPH paBHbIC YaCTH?

4. Kak nojenutb OKpy>KHOCTh Ha BOCEMb PaBHBIX YacTen?

[Ipaktuueckas paborta 4

Tema: ConpsixeHue.

Heab: HM3yyeHue MeETOAOB TIOCTPOEHUS CONPSDKEHHMM, MpPUOOpETEeHHE
MPaKTUYECKUX HABBIKOB TP BBIMOJHEHUU T€OMETPUUECKUX MTOCTPOCHHIA.

1.IlepeyeHb 000pyAOBaHUsl, Y4eOHO-HAIVISIAHBIX IOCOOMiA. YEPTEKHbBIE

IPUHAJIEKHOCTH, IJIaKaThI.

3ananme: 3amaHue SBISETCA OOIIMM JUIsl BCEX CTYICHTOB, BBITIOJNHSETCS B
TETpaau. BEIUEPTUTH KOHTYpP AETAJIU, IPUMEHSIS IIPaBUila IIOCTPOSHUS CONPSIKEHU M.
Kparkue Teopernueckue cBeAeHUs.

Conpsiocenue npsamolx aunuu. lIpsiMble JTUHUM MOTYT TEPECEKATHCS TOJ
NPSIMBIM, OCTPBIM WJIM TYIIBIM yTJIOM. BO BCex Tpex ciiydyasx METOAMKA MOCTPOSHUS
onHa. IlapamienbHO CTOpoHaM yria MPOBECTH MpPsSMble JIMHUM HAa PACCTOSHUU
3alaHHOrO panuyca conpsikeHus R. Touka mepeceueHHss dTHX TPSMBIX SIBISETCS
ueHtpom cormpsbkeHuss O. M3 toukn O OonmycTUTh NEPHEHAUKYISAPHI K CTOPOHAM
3aIaHHOTO YIJIa U ONpPENEIUTh TOYKH comnpsikeHust A. M3 touku O mpoBecTu Iyry
paauycoM conpspkenust R mexay Toukamu A, pucyHoK 1.




a) mepeceyeHne MPSIMBIX JTMHHUH O] IPSIMBIM YTJIOM 0) MepecedeHne MPSIMbIX
JIMHUN TOJ] OCTPBIM YIJIOM B) MEPECEUCHUE MPSAMBIX JIMHUI MO/ MPSIMBIM YTJIOM.
Pucynok 1.

Conpsidxcenue Oyau  oxkpyyxcHocmu u  npamot aunuu. llpamas nuHHS He
MEPECEKAET OKPYKHOCTb, pUCYHOK 2. IlapamienbHO 3aJaHHOM NPSMOW JIMHUM Ha
PacCTOSTHUM 3a/IaHHOTO pajuyca CONpsbKeHUs R; MpoBeCTH BCIOMOTaTelbHYIO
JUHUIO, a U3 Toukn O MpoBecTH BCIOMOraTeiabHyI0 Iyry paauycoM R + R . Ilpu
MIEPECECUCHNUH MOJYyYUThCS UEHTp Ayru conpspkeHus O; . M3 Toukm O; omycTuTth
NEPHEHANKYJIAP Ha 3aJJaHHYIO0 NPAMYIO U HAaUTH TOUKy conpspkeHust A. CoequHUTh
Touku O u O , HAWTHU TOYKY CONPSIKEHHS HA 33JIaHHOM OKPYXHOCTH A . M3 Toukm
O; mpoBecTH AYTY painyCcoM COMpspKeHHs Ry OT Touku A 710 TOUKH A; .

AL
:

2
]

A

Pucynoxk 2.

Buewnee conpsiowcenue 08yx okpyoicnocmeti 0ye2ou 3adannozo paouyca. W3
Touku O; MPOBECTH BCIIOMOTATENbHYIO AyTy paaunycoM R + R;, a u3 touku O, ayry
pamuycom R + R, . Ilpu mepeceueHun moayduthcsi Touka O, LEHTP COMPSIKECHHUS.
Coenunuth Touky O ¢ Toukamu O; m O, HAWTU TOYKHU CONMPSHKEHUS HA 3aJaHHBIX
OKpYXHOCTSIX A1 1 A, . M3 Touku O mpoBecTH Ayry paguycoM compsbkeHus R ot
TOYKHU A 10 TOUYKHU A, , pUCYHOK 3.
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Pucynoxk 3.

Buympennee conpsiscenue 08yx okpyoichocmeti 0yeou 3adannozo paouyca. U3
To4uky O IPOBECTH BCIIOMOTATENBbHYIO AYTYy paaunycoM R - Rj, a u3 Touku O, ayry
paguycom R - R, . Ilpu nepeceyeHun nonaydutbecsi Touka O, UEHTP COMPSKEHUS.
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Coenuuntb Touky O ¢ Toukamu O; u O, HaANUTU TOYKHU CONPSHKEHUS HA 3aIaHHBIX

OKpYX)HOCTSIX A1 1 A, . M3 Touku O mpoBecTu Ayry paguycoM compsbkeHus R ot
TOYKHM A 10 TOUYKU A, , pUCYHOK 4.

Pucynox 4.

CmewanHnoe conpsdcerue 08yx OKpyscHocmetl 0y20t 3a0anHozo paduyca. V3
Touku O MPOBECTH BCIIOMOTATEIBHYIO AYTY paanycoM R - Ry, a u3 Touku O, ayry
paguycoM R + R; . [Ipu nepecedennn momyduThest Touka O, MEHTP COMPSHKEHUS.
Coenunuth Touky O ¢ Toukamu O; 1 O, HAUTH TOYKH COMPSIKECHUS HA 33JaHHBIX

OKPYXXHOCTSIX A1 A,. U3 Touku O mpoBeCcTH AYTY painiycoM COMpspKeHus R ot
TOYKH Aj; 10 TOUYKU A, , pUCYHOK 5.

Pucynok 5.
IHopsinok BbINOJIHEHHSI PadOThI:

1. BeruepTuTh JaHHOE U300paKEHUE JeTanu, COOt01as TUTIBI TUHUHN, pa3Mepbl
Y TIpaBUJIA TIOCTPOCHUS COMIPSHKCHMUS.
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KoHTposabHBIE BONIPOCHI:
1. Yto Takoe conpspkeHue?
2. Kak onpenenuTb TOUKH CONpPSKEHUs?

[TpakTuueckas pabora 5

Tema: [locTpoeHue ykinoHa U KOHYCHOCTH.

Hean: I[IpunoOpereHre HABBIKOB IOCTPOCHUS M O0O3HAYEHUN YKJIOHA H
KOHYCHOCTH Ha YepTexkKax.

1.IlepeyeHb 000OPYIOBAHUSA, Y4YEeOHO-HATJISIAHBIX MOCOOMIA: YepTEKHBIC

MIPUHAJITICAKHOCTH, TIJIAKATHI.

3amanue: 3amaHue SBISETCS OOIIMM JJIi BCEX CTYJICHTOB, BBIMIOJIHSETCA B
TeTpaau. BeluepTUTh KOHTYp A€Talu, IPUMEHSS MpaBuia NOCTPOSHUS YKJIOHA.

Kpatkue TeopeTrudeckue cBeieHUsI.

VYKJIOHOM Ha3bIBAIOT BEJIMYMHY, XAPAKTEPU3YIONIYI0 HAKJIOH OJHOU MpsSMOU
JUHUU K JIPYyroil mpsiMoil. YKIJIOH BBIPKAIOT APOOBIO WM B MPOILEHTAX. YKIOHBI
MPUMEHSIOTCS TIPU BhIYEPUUBAHUU JI€TaJICH, HAIPUMED, CTATBHBIX 0aOK U PEJIbCOB,
M3TOTOBIISIEMBIX HA MPOKATHBIX CTaHaX, M HEKOTOPBIX AETaleil, M3rOTOBIEHHBIX
JIUTBEM.

VkioH 1 omnpegenseTcss Kak OTHOIIEHHWE MPOTHUBOJIECKAIIETO KaTeTa yriia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA K MPUJIEXKAIIEMy KaTeTy, TO €CTh OH BBIPAXKaeTcs
TAHT€HCOM YyTJIa a. YKJIOH MOXHO nocuutath 1no popmyne i = AC/AB = tg a.

= 2%
Z 14 C

Pucynoxk 1

Vknon otrpe3ka BC otHOocutenbHO oTpe3ka BA ompenenstor OTHOIIEHUEM
KaTeTOB NpsMOYroiabHOro tpeyroibHuka ABC (pucyHok la), T.e. Ajisi HOCTpOEHUs
npsmoit BC (pucyHok la) ¢ 3amaHHON BETWYMHOM YKIOHA K TOPHU30HTAIBHOM
npsmMoii, Hanpumep 1:4, HEOOXOAUMO OT TOUYKH, a BJIEBO OTJIOXKHUTH OTpe30K AB,
PaBHBIA YETHIPEM €IUHUIIAM JJIUHBI, a BBEpX O0Tpe30K AC, paBHBIN OJTHON €IUHUILIC
nnubbl. Toukn C u B coenuHsIOT mpsiIMOM, KOTOpas JAacT HaMpaBJIECHHE MCKOMOTO
ykjoHa. [Ipu BeluepuUMBaHUU KOHTYpaA JAETAIU C YKIOHOM CHaydaja CTPOUTCS JIMHUS
VKIJIOHa, a 3aTeM KOHTyp. Ecim ykiioH 3amaercsi B mpoileHTax, Hampumep, 20 %
(pucyHOK 10), TO IMHUS YKJIOHA CTPOUTCS TaK K€, KaK TUIOTEHY3a MPSIMOYTOJIbHOTO
TPEYTroJbHUKA. [[TMHY OJHOTrO U3 KareToB npuHumarot paBaor 100 %, a npyroro —
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20 %. OueBunno, uto ykjioH 20 % ects uHaue yxioH 1:5. [To 'OCT 2.307—68
nepea pa3MEepHbIM YKCIIOM, OINPEACISIONIMM YKJIOH, HAHOCST YCIOBHBINM 3HAK,
OCTPBIH yrojl KOTOPOTo AOJKEH ObITh HAIPABJIEH B CTOPOHY YKJIOHA.

[Ipu BbIYEpUMBAHUY ACTAJICH WM MPU UX pa3METKe ISl TOCTPOEHUS JIMHUU T10
3aJITaHHOMY YKIJIOHY MNPUXOJMUTCS MPOBOAMTH BCIIOMOTaTelbHbIe JuHUU. Hampumep,
YTOOBI IPOBECTHU JIMHUIO, YKIIOH KOTOpOH 1:4, yepe3 KOHIIEBYIO TOUKY BEpTUKAIbHOU
auHuM (puc.2), OTpe30K NpAMON TUHUU JUIMHOU 10 MM ciemyeT NpUHSTH 3a €AUHUILY
JUIMHBl W OTJIOXKUTh HA TMPOJOKEHUH TOPU30OHTAIILHON JIMHUM YEThIpE TaKHe
eauHunbl (T.€. 40 MM). 3aTem 4depe3 KpailHee JACJCHUE M BEPXHIOIO TOYKY OTpe3Ka
IIPOBECTH MPAMYIO JIUHUIO.

1234

Pucynok 2

KOHYCHOCTBIO Ha3bIBa€TCSl OTHOLIEHUE JUaMETpa OCHOBAHMS KOHYCA K BBICOTE.
KonycHocth paccuutbiBaetcs mo gopmyne K =D / h, rne D — nauameTp ocHoBaHuUs
KOHyca, h — BeicoTa. Ecin KOHyC yCeueHHbIH, TO KOHYCHOCTh PACCUMUTHIBAETCS Kak
OTHOUIEHUE PA3HOCTU JIMAMETPOB YCEYEHHOro KOHyca K ero BbicoTe. B ciyuae
yCEYEHHOTO KOHYca, hopMysia KoHycHocTH Oyaer umets Bua: K = (D-d) / h.

B =4

[Io TOCT 2307—68 mnepen pa3MEpHBIM YHCIOM, XapaKTEpU3YHOUIUM
KOHYCHOCTb (puc.3), HEOOXOUMO HAHOCHUTh YCJIOBHBIM 3HaK KOHYCHOCTH, KOTOPBIA
UMEET BHJ paBHOOCIPEHHOTO TPEYTOJbHUKA C BEPIIMHOW, HAPABICHHONW B CTOPOHY
BEPIIMHBI KOHYCA.
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Pucynok 3

IopsaioK BbINOJIHEHHUS PadOThI:

1.BeruepTuTh JaHHOE U300pakKeHWE JeTajd, MPUMEHSS BCIOMOTaTElIbHBIC
JIMHUM JJIS1 IOCTPOCHUS YKIIOHA U KOHYCHOCTH.

2. IIpocTaBUTh pa3Mephl.
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KoHTpoJibHBIE BONIPOCHI:
3. Uro Takoe yKJIOH U KOHYCHOCTb?
4. OO6o3HaueHUEe YKIOHA U KOHYCHOCTH Ha YepTexax?
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[IpakTruueckas padora 6

Tema: KomIuieKCHBIN 4epTEX TOUKHU U OTpE3Ka.
Heasn: [IpuobpereHne HaBBIKOB NOCTPOEHUSI KOMIJIEKCHBIX YEPTEKEH TOUKH U
OTpE3Ka COrjacHO MpaBUjaM MPOEKIIMOHHOTO YEPUEHHUS .
1.IlepeyeHb 000pyAOBaHUsl, Y4eOHO-HAIVISIAHBIX IOCOOMIA. YEPTEKHbIE
MPUHAAJIEKHOCTH, MJIAKATHI.

3aganue: 3ajaHue SBIACTCA OOIIMM JUIS BCEX CTYACHTOB, BBITIOJNHSCTCS B
TeTpaau. [IoCTpOUTh KOMIUIEKCHBIN YepPTEK TOUKU U OTpe3Ka.
KpaTkue TeopeTH4yecKkue CBeJIeHUsI.

[IpaBuna mocTpoeHUs HM300pAKEHHI Ha YepTekax B HMHKEHEPHOU Trpaduke
OCHOBBIBAIOTCSI Ha MeroAe Tmpoekuuil. OpHo u3o0pakeHwe  (IIPOEKIIUS)
TEOMETPUYECKOIO Tejla HE MO3BOJISIET CYIHTh O €r0 NeOMETPUYECKOW (QopMe WU
dbopMe MpPOCTEHIINX T€OMETPUUYECKUX O0pa30oB, COCTABIISIIOUIMX 3TO H300pa)KE€HUE.
Taxum oOpa3oMm, Helb3sl CyJUTh O MOJIO)KEHUU TOYKU B IMPOCTPAHCTBE MO OAHOM ee
IIPOEKIUH; MOJOKEHUE €€ B MPOCTPAHCTBE ONPENEIACTCA ABYMS NMPOEKLUUSIMHU WA
TPEMS IPOCKLUSAMU.

KoMmiekCHbIM ~ 4YepTe:KOM  Ha3blBAIOT  M300paKeHHsl  NpeaIMeTa Ha
COBMEUICHHBIX MJIOCKOCTSX mpoekuuid. [Ipu sTom ropuzonTansHas npoekuus H (Bun
CBepXYy) pacmoiaraetcs o ¢ppontansHout V, a mpoduinsHas W (Buz cieBa) - cripaBa
OT ()pOHTAJILHOI U HA OJTHOM ypOBHE ¢ Hel. Hapyiiars 3To npaBuiio pacnoyioKeHUs
MPOEKIMM HeNb3s. OPOHTAIBHYIO NPOEKUWIO HA3BIBAIOT BHAOM CIEpeaH, WIH
IJIABHBIM BHJAOM. [TIaBHBIM BHUJ, MOJy4aeMbli Ha (POHTAIBLHOM IJIOCKOCTU
NPOEKIUH, SBISIETCS MCXOAHBIM, OH JOJDKEH JaBaTh HauOosee MOJHOe
npejacTaBieHue o ¢opmMe U pasmepax npeamera. OcTalbHble MPOEKIUU
pacrionararoTcs B 3aBUCMMOCTH OT IVIaBHOI'O BUJAA. Takoe pacroiokKeHUue MPOECKINM
Ha3bIBAIOT NMPOEKIMOHHON CBA3BIO. [IpoeKIIMOHHAs CBA3b NOKA3bIBACTCS TOHKUMH
CIUIOLUHBIMM JIMHUSMM, KOTOPBIE HA3bIBAIOTCS JMHHMAMM cBsi3H. 1Ipu npoBeneHuun
JUHUN CBSI3U MEXIYy TOPU3OHTAILHON U NPOMUIBLHON MPOEKIUSIMUA YI0OHO
II0JIb30BATHCSA BCIOMOIaTeJIbHOM NPAMOM, KOTOPYIO NMPOBOIAT MEXAY HUMH IOJ]
yraom 45° ot nentpa oceit XYZ. [Ipu BbIITOJTHEHUH KOMIUJIEKCHOTO YepTeXa TOUKH,
(pOHTANBHYIO TPOEKIMI0 TOYKH OO0O03HAYAIOT CTPOYHOM OYKBOM €O IITPUXOM,
TOPU30HTAIBHYIO - 0€3 IITPUXa, a MPOPUIbHYIO - C ABYMs IITpuxamu, PucyHok 1.
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Pucynox 1.

[Ipoekunu HaHHOW TOYKH A CTpOATCS UCXOI W3 3aJaHHBIX KOOPJHWHATHBIX
JTAHHBIX, TJIe Pa3Mephbl, TP BBHITOJIHEHUHN HATJISAHOW (DPOHTAILHON AUMETPUUECKON
npoekiuu, o ocaM OX um OZ OTKIAIbIBAIOTCS PAaBHBIMH MPUHSTOW €IUHULIC
u3Mepenus, a mo ocu OY — yMeHbIIIal0TCs B JIBa pasa.

Jns modyuyeHusl SMIOp TOYKM A BBIMOJHSETCS TaK Ha3blBacMas pa3BepTKa
MJIOCKOCTEN, TJI€ aHAJOTUYHO KOOPJMHATHBIM JAHHBIM C MOMOIIBIO JIMHUM CBSI3U
CTPOSITCSI TPOCKIIUU TOUKH A.

KowMmriekcHblit yepTex oTpe3ka (MpsiMOil) BBIMIOJHSIETCS AHAJOTMYHO, HO B
JAHHOM Cllydya€ B MPOCHHPOBAHUU YYACTBYIOT [JIBE TOYKA C 3aJaHHBIMHU
KOOpAMHATaMHU, ONIPEAEIISIIONINE ITTUHY OTPE3KA.

IHopsinok BbINOJIHEHHS PadOTHI:

1.BbINOAHUT 10 KOOPAMHATHBIM JAHHBIM HAIJISIIHOE M300pa)KEHUE W AMIOPHI
TOYKH A, pUCYHOK 2a.

2. BBIOTHUTH MO KOOPAMHATHBIM JAHHBIM HATJSAHOE M300paKEHUE U IMMIOPHI
otpeska AB, pucyHok 26.
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Pucynok 2

KoHTpoJsbHBIE BONIPOCHI:
5. Kakue cymiecTByrOT MIOCKOCTH MPOEKIUI, UX Ha3HaUeHUE U 0003HaueHue?
6. Kakx orkmageiBaetcss pasmep mo ocu OY 1npu  BBINOJHEHUU
HarIsaHon
(bpOHTAIBHON NUMETPUYECKONW TPOEKIIMU TOYKHU, OTpe3Ka’?

[IpakTuueckas padora 7

Tema: AxcoHOMETpHUYECKHE TPOEKIIUU TUIOCKUX QUTYP.

Heas: [TpunoOpeTenue HaBBIKOB MOCTPOCHHUS N300 paKeHUIA
aKCOHOMETPUUYECKUX TMPOEKIUH TUIOCKUX (QUryp, PACIOJIIOXKEHHBIX B TpEX
IIOCKOCTSIX MPOEKUMKA B U30METPUUECKON U JTUMETPUUYECKON TPOEKIIUSX.

1.IlepeyeHb 000pyAOBaHUsl, Y4YeOHO-HAIVISIIHBIX TOCOOMIA: YEPTEKHbIE

MIPUHAJIEKHOCTH, 3aJIaHHs], TUIAKATHI.

3ananme: 3anaHue BBINOJHSETCS MO BapuaHTam, Tabmuua 1. Iloctpouthb

WIECTUYTOJbHUK MO 33JaHHBIM IapaMeTpaM B NPSIMOYIOJIBHOM H30METPHUYECKOU
27



MIPOEKLUU.

0 0 9

Tabmuma 1
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KpaTtkue TeopeTnueckue cBeJeHUsl.
UtoObl Hambosiee HArIsAHO TIEpenaTb OCOOCHHOCTH (OPMBI Pa3TUYHBIX
U3JIETTUH ¥ TIPEIMETOB, UX U300paKaOT B aKCOHOMETPHUUECKUX MPOCKIIUIX.

Haubonee wacto mnpuMeHsieMble W3 aKCOHOMETPUYECKUX MPOEKUUUA 3TO -
NPsIMOYTOJIbHBIE HW30METpUS W AuMeTpus. Paznmuume Mexay HW30MeTpued u
JUMETpPUEH B PACHOIOKEHUHM Oceil mpoekuuil. Ocu M30METpUM pacrnojararTcs Io

yriioM 120° mo OTHOIIEHHIO APYT K APYTY, PUCYHOK |

Z
A

Pucynoxk 1
KoaduimenTs! nckaxeHnus JMHEUHBIX pa3MepoB Mo ocsiM uzometpun X,Y,Z
0JIMHAKOBHI - 0,82, HO JUIsl YIPOILEHUS MOCTPOEHUN OTKIIA/IbIBAIOT JEHCTBUTEIbHBIC
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pa3Mepsl.
Ocy X [UMETpUM pacmoJiaraeTcsi Moja YoM 7° 1O OTHOIIEHHIO K
TOPU30HTAJILHON JIMHUM, OCh Y 1OJ yriioM 41° , och Z BEepTUKAIBHO, KaK MOKa3aHO

Ha PHUCYHKE 2.

~

o
7°10" / p
X E\;e
y
Pucynox 2

KoadpunmenTs! nckaxenus B qumerpun: no ocsim X u Z -0,94, mo ocu Y-
0,47. Jlnst ynpolleHus: MOCTpOoeHU 1o ocsiM X U Z OTKJIJIbIBAIOT JICHCTBUTEIIbHbBIC
pa3Mepsl, a 1o ocu Y MOJOBUHHBIN pazMep.

IHopsinok BbINOJIHEHHS PadOThI:

1. Ha oproroHanbHOM 4YepTeke O003HAYAIOT OCH MPSAMOYTOJIbHOM CHUCTEMBI
KOOpPJIMHAT, K KOTOPON M OTHOCSAT JAaHHYIO IUIOCKYI0 Qurypy. Ocu OpHEHTHPYIOT
TaK, 4YTOObI OHM JIOMyCKAJIX Y00HOE U3MEPEHUE KOOPJIMHAT TOUYEK (PUTYPHI.

2. CTposT aKCOHOMETPUUECKHUE OCH.

3. [lepeHOCAT TOYKHM IUIOCKOCTH, PACIONOXKEHHbIE Ha OCAX MPSMOYTOJbHOM
CUCTEMBI KOOPJMHAT Ha OCH aKCOHOMETPUHU.

4. BpINOJHSIOT MOCTPOCHUSI IMHUMI, PACTIONIOKEHHBIX MMAPAIETBHO OCAM.

5. CoeIMHAIOT OCTPOEHHBIE TOYKHA B MOCIIEOBATENBHOCTH MX PACIOJIOKEHUS
Ha OPTOTOHAIBHBIX MPOEKIUI

6. OGBOIAT N300paKEHNUS, COOJTFOTas TUITHI JIMHHH,

KoHTpoJibHBIE BONIPOCHI:

1. JInst 9ero ucnoib3yrTCsl aKCOHOMETPUUECKHE MPOSKITNH?

2. B ueM paznuuusi H30METpUH OT AUMETPUU ?

3. Kak pacrnonararorcs 0CM MU30METPUU OTHOCUTENIBHO APYT Apyra?

[Ipaktuueckas pabora 8

Tema: AKCOHOMETPUYECCKHE MTPOCKITUN OKPYKHOCTH.

Hean: [TpuoOpeTrenue HaBBIKOB MIOCTPOCHUS M300paKeHUI
AKCOHOMETPHUYECKUX TMPOCKIIUNA OKPY>KHOCTH, PACIIOJIOKEHHBIX B TPEX TUIOCKOCTSIX
MIPOEKIUN.
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1 Ilepeu
eHb 000pY/0BaHUs, YUeOHO-HATVISIAHBIX MOCOOMM. YePTEKHbIC TPUHAIC)KHOCTH,
miakatel, TCO.

3aganue: 3anaHue sABISETCA OOIIMM JUIsl BCEX CTYACHTOB, BBINOJHSETCS B
terpaad. I[lOCTPOUTH NPSAMOYIOJBHYI0 HM30METPUYECKYIO NPOEKIMI0 OKPYKHOCTH
R25 B Tp€X MIOCKOCTIX MPOEKLIUH.

Kparkue Teoperuyeckue cBeIeHusl.

OKpy>KHOCTH, JEXKAIIKUE B TUIOCKOCTAX, NapaJUIeIbHBIX TUIOCKOCTAM IPOEKIIHA,
IIPOELUPYIOTCS HA AKCOHOMETPUYECKYIO INIOCKOCTh MMPOEKIMH B JUTUIICH.

HanpasieHue mnpoekuuu Majloll OCH 3JUIMIICAa COBNAAAET C HAlpaBICHUEM
OTCYTCTBYIOLLIE B JIaHHOM IUIOCKOCTH TMPOEKIUI aKCOHOMETPUUECKOHM OCH, a
00JIbI1Iast OCh DJUINIICA MEPIIEHANKYJIIIPHA 3TOM aKCOHOMETPUUYECKOU OCH.

B aumerpum Mamele OcH 3JUIMIICOB B TOPU3OHTAIBHON U HPOPUIBHON

wiockoctsax npoeknuit paBuel 0.35d, Bo ¢ponTanpHoi miockoctu - 0.95d, pucynox
1.

Maran oce | £

Pucynoxk 1

B um3omerpun Mmamble ocM Ha Bcex Iiockoctsx - 1,22 d, 6ompmme - 0,71 d,
PUCYHOK 2.
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Pucynok 2

IHopsioK BbINOJIHEHUS Pa0OThI:

1. ITocTpouTh OCH HU30METPUH.

2. HameTuth LEHTPHI AJUIMIICOB HA TPEX IUIOCKOCTIX MPOEKIUA, MPOBECTU OCHU
HEOOXOIUMBIC JIJIsl TOCTPOCHHUS.

3. HalitTu IeHTpHI AyT, BBIYEPTUTH SJUIUIIC.

P, S
=

_
0
Q

KoHTpoJibHBIE BONIPOCHI:

1. Kak wu3o0OpakaioTcs OKPYXXKHOCTH B pPa3iMYHBIX aKCOHOMETPUYECKUX
MPOEKIUAX?

2. OcoOEeHHOCTH MOCTPOCHUSI OKPY>KHOCTH B U30METPHHU.

3. OnunakoBbl 1 u300paxkeHus Ha miockocTsax V,W,H okpyxHocTH B
TUMETPUH.

[IpakTuueckas padora 9

Tema: IIpoenmpoBanue rpynmnel reOMETPUUECKUX TEIL.
Heab: l3yuenue anroputmMa IIOCTPOCHHS M BBIIOJHEHUS KOMIUJIEKCHOIO
YyepTeka rpyniibl FEOMETPUUECKHUX TEJI, BKIIIOYas NX U30METPUYECKYIO MPOECKIIHUIO.
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2 Ilepeu
eHb 000pY/0BaHUs, YUeOHO-HATVISIAHBIX MOCOOMIA: YEPTESKHBIC MPUHAIJIC)KHOCTH,
miakatel, mojenu , TCO.

3ananme: 3amaHue SBISETCA OOUIMM [JIsI BCEX CTYACHTOB, BBIMOJIHAETCS B
terpaau.  IlocTpouTh Tpu BUJA M H3OMETPUYECKYIO MPOCKIUIO  TPYMIIbI
F€OMETPUYECKUX TEJL.

Kpatkue Teoperudeckue cBeieHHSI.

OOBIYHO  MOCTPOEHHE TIPYyHNbl TIEOMETPUYECKUX TEJI  HAYMHAKOT C
NPEABAPUTEILHOTO MTOCTPOEHUSI TPETHETO BUA (BUIA COOKY), OCHOBBIBASICh Ha YXKeE
UMEIOIINXCA JBYX BHMAAX — BUJA clepeau MW Buaa cBepxy. llpm moctpoenun
UCIOJIB3YIOTCSl JIMHUU CBSI3U, CBS3YIOUIME H300paK€HUS T€OMETPUYECKUX Tell B
mwiockocTsax V, H, W. 3necs He00X0a1MMO OTCIIEKUBATh KAKOE TEOMETPUUECKOE TEIIO
pacrojio’KEHO Ha MepeJHEM IUIaHe, a Kakoe pacloJyiaraercs c3aad WiH COOKY,
pPUCYHOK 1.
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Pucynok 1

[Ipy  BBINOMHEHMM  AKCOHOMETPUYECKOW  MNPEKUUM  JAHHOW  TPYIIIIbI
Ir€OMETPUYECKUX TEJ HEOOXOAMMO MOCTPOUTH OCH M30OMETPUU X, Y M Z C YIJIoM
Mexay Humu = 1200. Hcxonsd M3 IpaBuil MOCTPOCHHUS] TE€OMETPUYECKUX Tell B
N30METPUYECKOM MPOEKIIMK, HAYMHAs C IMOCTPOEHUS HMX OCHOBAaHUS, IOCTENEHHO,
JpyT 3a IpYroM CTpouTcs Bcs rpymnma. [ ynoOcTBa, IepBbIM CTPOUTCS OCHOBAHUE
re€OMETPUYECKOTO TEJA, PacioyokKeHHOro k 7.0 oced X,y W Z, B JaHHOM Cllydae —
KOHYCa, PUCYHOK 2.
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Pucynok 2

IMopsaok BeINOJTHEHUsI padoTHhI:

1. Tloctpouth TpeTHil BUA TPYNIbl F€OMETPUYECKHX TeJl, UCXOAS M3 JIBYX
IPEIIOKEHHBIX.

2. [TocTpouTh OCH U30METPHHU.

3. BbINOAHUTH MOCAEA0BATENIBHOE MTOCTPOEHUE TPYIIBI T€OMETPUUECKUX TEI B
U30METPUYECKON MPOEKIINH.

4. BBINOTHUTH KOPPEKTUPOBKY JIMHUHN YepTexka U OOBOJKY.

KoHTpoJibHBIE BOIIPOCHI:

I. B Kkakoil MJIOCKOCTM TMPOEKIMH pacrojaraeTcsi TPETUW BUJ TPYIIIbI
r€OMETPUYECKUX TEIL.

2. C 4Yero HAYMHAKOT TMOCTPOEHUE H3OMETPUUYECKON MPOEKIHUH TPYIIIbI
r€OMETPUYECKUX TEI.
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[IpakTuueckas padora 10

Tema: Ceuenrie npu3Mbl, TUPAMUIBI TUIOCKOCTBIO.

Hean: N3ydyenue aroputMa NoCTPOCHHUSI KOMIUIEKCHOTO YEPTEkKa YCEUEHHOM
MIPU3MBI, HAXO0KICHHSI HATYPAIbHON BETMIMHBI (PUTYPHI €r0 CEUCHHUS.

1. Ilepeyenb 000pyaOBaHMS, Y4YeOHO-HATJISIAHBIX MOCOOMM: YEPTEKHBIC

IPUHAIEAKHOCTH, T1akatel, Mmogenu , TCO.

3aganue: 3anaHue sABIAETCA OOIIMM JUIsI BCEX CTYACHTOB, BBITIOJNHSETCS B
terpagu. llocTpouTe yepTex M U30METPUUECKYIO NPOCKLIHIO YCEUEHHON MPHU3MBI,
nUpamMubl C TOCTPOCHUEM JACHUCTBUTEIBHOU (PUTYPHI CEUCHMUS.

Kparkue Teoperndeckue cBeieHU.

Paccekasi reoMeTprdeckoe TEIO IMJIOCKOCTHIO, MOMY4YalOT (PUTYPY CEUEHUS —
riockasi purypa, KoTopas OJHOBPEMEHHO MPUHAICKUT TEOMETPHUUECKOMY Ty U
IUIOCKOCTH, KOTOpas €ro nepecekaer. JIMHHMA TmepecedyeHus IOBEPXHOCTU
TEOMETPUYECKOI0 TeJa C CEKYIIEH MJIOCKOCThIO €lI€ Ha3bIBAIOT JUHUEHN Cpe3a.

HyxHo oOpaTuTh BHMMaHHE Ha TO, YTO MPHU MEPECEUCHUH MHOTOTpaHHUKA C
IJIOCKOCTBIO B CEUYEHHWM  MOJIy4aeTCsi  MHOTOYTOJbHUK C  BEpUIMHAMH,
pacrnoyioKEHHBIMH Ha pebpax MHOTOTpaHHUKA, a MPU MEPECEUCHUM TeJ BpaIlCHUS
dburypa cedeHus oOrpaHuWYeHa IIJIaBHOW KpUBOM JuHUEH. TOYkM 3TOW KpPHUBOM
HaxoJsT C TOMOIIBK) BCHOMOTATENIbHBIX JIMHUM, B3STHIX HAa MOBEPXHOCTH TeJa
(Hampumep, 00pa3yroIMX KOHyca U MIJIMHAPA). ToukH nepecedeHrs o0pa3yrommx ¢
CEKYIIEH MIOCKOCThI0 OyAyT MpUHAIEKATh KPUBOM JINHUU CEYCHUSI.

Jns  Toro 4ToOBI ONPEACIIUTH JICUCTBUTEIBHYIO BEIMYMHY CEUYCHHUH,
HEOOXOJMMO 3HATh CIOCOOBI MpPeoOpa3oBaHUs IJIOCKOCTEH MPOEKIUi: Ccrocod
BpaIlleHUs] pPUCYHOK la 1 cmoco0 nmepeMeHbl MII0CKOCTeN MPOEKIINi, pUCYHOK 10.

[TocTpoeHue H30OMETPUUYECKOM MPOEKIMM HAYUHAIOT C OCHOBaHUS. CTposT
n3ometpudeckue ocu (30° K TOPUBOHTAILHOW OCH), TOPU3OHTAIBHYIO MPOEKIIUIO
NATUYTOJIbHUKA B U30METPUU IO pa3Mepam, B3ATbIM C FOPU30HTATBLHON MPOCKIIUU
KOMILIEKCHOTO 4YepTeka, a MOCTPOCHUE CEUEHHUsI OMpPEAEIISIeTCSl BBICOTOM TIpaHei
YCEYEHHOM MPU3MBbI, PUCYHOK 1B. AHAJOTMYHO MOCTPOEHUE CEUYCHUS MNUPAMUIBI
OTIpeJIeNsIeTCsl MPOCIUPOBAHUEM (DUTYpBI CEUCHUS] C OCHOBAaHMUSI, BEPTUKAIBHO [0

pebep nupaMubl, pUCYHOK 1T.
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Pucynok 1

IHopsaok BeINOTHEHHUsA PA0OTHI:
1. ITocTpouTh KOMILJIEKCHBIA YEpTEK YCEUEHHOM MPHU3MBbI, pa3Mephl Talauia

1, pucyHok 2 .
Tabnuia
Bapuant | 1 2 3 4 5 6 7 8 9 10 | 11 12
0,’C 45 | 60 |40 |30 | 35 | 50 [48 | 45 | 35 | 30 | 25 28
A, MM 90 | 90 |90 |90 | 90 | 90 | /5 | 75 | 75 | 75 | 75 75

3. [locTpouTh aKCOHOMETPUUECKYIO TPOEKIIUIO YCEUEHHON MTPU3MBI.

35

2. OnpenenuTh HaTYypaIbHOMN BEIUYUHBI (PUTYPBI CEUCHUS JTIOOBIM CITIOCOOOM.
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Pucynok 2

4. ITocTpoUTh KOMIUIEKCHBIA YEpPTEX YCEUEHHOW NUPAMHABI IO CIAEAYIOIIUM
naussiM: d =60, h =70, b=45, a=45° pucynok 3.
5. OnpeaenuTh HaTypaIbHON BETUYHHBI (DUTYPBI CEUSHHUS JIFOOBIM CITOCOOOM.

6. ITocTpouTh aKCOHOMETPUUECKYIO MPOEKIUIO0 YCEUEHHOW MUPAMHU/IBI.
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Pucynoxk 3
KoHTpoJsibHbIE BOIIPOCHI:

1. Chopmynupyiite onpeneneHue GUrypbl CEUeHusI.
2. Kakumu MeTo1laMy HaXOJIMTCS HAaTypalibHas BeIMYMHA (DUTYPBI CEUCHUS?

[IpakTuueckas padora 11

Tema: B3anmHoe niepecedeHre rpaHHbIX Tell.

Heab: M3ydyeHue METONOB MOCTPOCHUSA KOMIUJIEKCHOTO 4YepTeka H
M30METPUYECKOM MTPOEKIIMU B3AMMHOTO MEPECEUYCHHS TPAHHBIX TEN.

1.1lepeyeHb 000pyAOBaHUsI, Y4eOHO-HAIVISIAHBIX IOCOOMIA: YEPTEKHbBIE

MPUHAJIEKHOCTH, Takatel, Mojenu , TCO.

3aganue: 3anaHue sABISETCA OOIIMM JUIsl BCEX CTYACHTOB, BBINOJHSETCS B
terpagu. [loctpouts yeprex u U30METPUYECKYIO IIPOCKLUHIO B3aWUMHOTO
IIEPECEUCHUs] TPAHHBIX TEIl.

Kparkue Teopernyeckue cBeleHus.

Ha d4eprexxax perased MalmMH 4YacTO BCTPEYAKOTCA JIMHUU INEPECCUYECHUS
NOBEPXHOCTEH, WM, WHaye, JIMHUM Tnepexoaa. [loaTomy HEOOXOOMMO H3Y4YUTh
IIPUEMBI TIOCTPOCHHUS ITUX JINHUM.

B3anmHoe nepeceuenne MHororpanHukoB. Ha pucynke 1, a mpuBeneHsl Tpu
M300paKEHUS IBYX MEPECEKAIOIIUXCS MPU3M - UETBIPEXYTOJIbHOW U TPEYTOJIbHOM.
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[Toctpoenue ¢GpoHTANIBHON MPOEKIIMH HAa PUCYHKE HE 3aKOHYEHO; MPOCKLHs
JVHUM TepecedyeHrs Ha Heil He moka3aHa. TpeOyercs MmOCTpOUTh MPOEKLUMU JIMHUU
HEpEeCcEeUCHMs Ha BCEX M300PaKEHUAX YepTexkKa.

PaccmaTpuBasi TrOpU30HTaNbHYI0O W HpPOQUIBHYIO MPOEKIUH, MOXKHO
YCTaHOBUTh, 4YTO OOKOBBIE TIPaHU BEPTUKAJIBHO PACHOJOKEHHOW IPU3MBI
NEPHEHANKYJIAPHbl TOPU30HTAIBHOW IUIOCKOCTH NPOEKLU; IPOECKUUS JIMHUU
NEPECEUEHMs Ha 3Ty IUIOCKOCTh COBIAAAET C MPOEKIMSIMH OOKOBBIX I'paHEH, T. €. €
oTpe3kamMu NpAMbIX JUHUK. [IpodunpHas Npoekus JUHUM TEPEeCEYCHUS TaKxKe
COBMagaeT ¢ NpodUIbHOW MPOEKIUEH TpeyrodpHOM mpu3Mbl. Hwukakux
JIOTIOJTHUTEIBHBIX IMHUI HA STUX MPOEKIUAX He OyneT, pucyHok 1 O.
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Pucynok 1

CrnenoBaTenbHO, pEIICHHE 3aJauyd CBOJUTCS K IMOCTPOCHHIO (DPOHTAIBLHOU
NPOEKLMHU JIMHUY TiepeceueHust. [yt 3Toro Hy)KHO HallTH TOUYKY mepeceueHus: pedep
OJIHOM IIPU3MBI C TPAHSAMU APYTOM.

[Tpu pemenun 3aaun cHavyana ONpenesstoT pedpa KaKaou U3 mpu3M, KOTOpbIe
HE TIepeceKkaroT TpaHu JApyroil. 3areM, paccMmarpuBas MNpOPUIBHYIO U
TOPU3OHTAIBHYIO MPOEKIINK, BUIUM, uTO pebpa 1 - 2 u 3-4 nmepecekaroT HaKJIOHHBIC
IpaHy TPEyTroiabHOM mpu3Mbl. MecTa nepeceueHus-Touku Betpeun pedep 1-2 u 3-4 ¢
KOHTYPOM TIPOQUILHON MPOEKIIMU TPEYTOIbHOM Mpu3MbL, T. €. a", b", ¢", d" BuaHbI
Ha yeprexe. [Ipoekiny HeBUANMBIX TOUYEK 3aKIIOYEHbI B CKOOKH.

['opusoHTaNbHBIE MpoeKkuu a, b, ¢, d Touek A, B, C, D pacnonoxeHsl Ha
TOPU3OHTAIBHBIX Npoekusx pedep 1-2 u 3-4. Ilpoexkuun pedep mM300pakaroTcs B
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Bujie Touek. OpoHTabHBIE MPOEKIUU - TOUKH a' b', ¢', a' onpenenstoT npu moMoIu
JUHUN cBsi3M. Jlasee ycTaHaBIMBAKOT, 4TO pedpa 5-6 u 7-8 TpeyroabHOW MPU3MBI
MIEPECEKAlOT TPAaHM YETBIPEXYTOJbHOW. [ OpU30HTaIbHBIE MPOEKIUU TOYEK
nepecedenus e, f, g, h Bunnbl Ha yeptexxke. @poHTanbHbIe poekiuu Touek E, F, G,
H HaxonsT, npoBoAs JIMHUM CBA3U K MPOEKIMSAM COOTBETCTBYIOIIUX pedep. UToOb
MOJIYYUTh JIMHUIO TEPECEUEHUS, HYKHO COCIUHHUTH IOJTYYEHHBIE TOYKH MPSMBIMH
muHuSIMU. COEIUHAIOT T€ TOYKH, KOTOPBIE HAXOAATCA HA OAHUX M TEX K€ TPAHIX
KKJI0M MPU3MBL. 3aTeM HYXKHO MOCJIEA0BATEIbHO COCMMHUTH TOYKH a', b', g', h', d',
c.f, e'. Otpesku e'f' u gh' - nuaMM nepecedeHuss Ha (PPOHTAIBLHON MPOEKIUH -
HEBUMMBI, TaK KaK 3aKPbIThl HAKIIOHHBIMU TPaHsIMH TPEYTOJIbHOU MPU3MBbI, TOITOMY
UX OOBOMSAT IITPUXOBOW JTMHUEH.

Harnsignoe nzo0paxkenue nepecekaronmxcsi Ipu3M JJaHo Ha pucyHke 17, B.

IopsiioK BbINOJIHEHUS Pa0OThI:

1. [TocTpouTs TpH BUAA.

2. HaliTu xapakTepHbIE TOUYKU U MTOCTPOUTH JIMHUIO IIEPECCUCHMUS.

3. B COOTBETCTBUM C YEPTEKOM MOCTPOUTH H3OMETPUUYECKYIO MPOEKIIUIO
MEPECEKAIOIINXCS TPAHHBIX TEJI C YYETOM I'PaHHI] BUJUMOCTH.

KoHTposbHbIE BONPOCHI:

1. Kak MOXHO 0OXapakTepu30BaTh JUHUIO IEPECEUEHUS MHOTOTPAHHUKOB?
2. B 4em 3akiroyaercs NMPUHLMI PEIICHUS 3a7a4 Ha B3aHMHOE IIEPECEUYEHUE
ITOBEPXHOCTEN?

[IpakTuueckas padota 12

Tema: BzanMmHOe nepecedyeHne Te1 BpaILCHHUS.

Heab: IM3yuyeHue METONOB MOCTPOCHUS KOMIUIEKCHOI'O 4YepTeka H
MU30METPUYECKON MPOEKIIUH B3aUMHOTI'O IIEPECEUECHHS TEJl BPAILCHHUS.

1.1lepeyeHb 000pyAOBaHUsl, Y4eOHO-HAIVISIAHBIX IOCOOMIi: YEPTEKHbIE

MPUHAJIEKHOCTH, Takatel, Mojenu, TCO.

3amanue: 3ajaHue SIBIASETCS OOIIMM 1T BCEX CTYJEHTOB, BBLIMIOJHSETCS B
terpagu. llocTpouTs uepTexk u M30METPUUECKYI0 TPOCKIHUI0 B3aUMHOTO
nepeceyeHus MWINHIPOB .

KpaTkue TeopeTnueckue cBeaeHuUs.

Ha pucynke | mokasaHo IOCTpOEHHME JIMHUH NEPECEUEHHUs ABYX LWIMHIPOB
pa3HbIX JUAaMETPOB; OCU LWJIMHAPOB B3aUMHO NEPIECHANKYIIAPHBI U IIEPECEKAIOTCA.

Ha pucynke 1 a u300pakeHsl eTaib, IpeHa3HaueHHas ISl COeAUHEHUs TPYO,-
TPOMHUK, M €€ YyIPOILICHHas MOJENb - JBa [EPECEKAIONIUXCA LUIUHIpA.
[lepecekasich, UMIMHAPUYECKHE IOBEPXHOCTH 0O0pa3ylOT MPOCTPAHCTBEHHYIO
KpPUBYIO JIMHUIO. ['Opu30OHTaNbHAs IPOEKUMs JIMHUM [EPECEYCHUS COBIIANACT C
TOPU3OHTAIBHOM MPOCKLUUEN BEPTUKAIBHO pACIOI0XKEHHOTO LWIMHAPA, T. €. C
OKPYXHOCTBIO, pucCyHOK 180. IlpoduibHas mnpoekuus JWHUKA [epeceYeHUs
COBIAAAET C OKPY>KHOCTBIO, SIBJSIOLIEHCA NMPO(UIBbHON MPOEKIUENH TOPU30HTAIBHO
pacnonaoKeHHOro nuuianHapa. OTMETHB Ha TOPU30HTAIBHON MPOEKIUU XapaKTEPHbIE
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touku 1, 2, 3, Haxomar wux mpodwibHble mpoekiuu 1", 2", 3", koropsie
pacnoyiokeHbl Ha Jyre OKpyKHOCTH. [lo ropusoHTalbHOM © NPOPUIBHON
npoekuusM Touek 1, 2, 3 HaxoasaT ux ¢poHTaNbHBIE mpoekuuu 1', 2', 3'. Takum
o0pa3oM, HaXOAT MPOEKIMH TOYEK, ONPEEIAIONUX JIMHUIO MePexo/ia.

Pucynok 1

B psine cimydaeB Takoro KOJIMYECTBAa TOUEK HEIOCTATOYHO, M YTOOBI MOJYUYUTh
JOTIOJTHUTENbHBIE  TOYKH, MPUMEHSIOT CIHOCO0  BCIOMOraTeIbHBIX CEKYIIHMX
IJIOCKOCTEH. DTOT CHOCOO 3aKII0YaeTcs B TOM, YTO MOBEPXHOCTh Ka)XKIOro Teja
MEPECEKalOT BCIOMOTaTEIbHOM IIOCKOCThIO, 00pa3yromeil (Qurypel CEYeHHUH,
KOHTYPbI KOTOPBIX MepeceKaroTcsl. TOUKH, MOIy4eHHbIE PU NEPECEUEHUN KOHTYPOB
CEUEHMI, ABISAIOTCS TOUKaMU JIMHUU NepeceueHus. B nanHom cinydae o0a LuiMHapa
IIEPECEKAIOT BCIIOMOTaTENbHOM TOPU30HTAIBHOM CEKYIIEN MNIOCKOCTBIO, PUCYHOK 1B.
[Ipu nmepeceyeHMM BEPTHKAIBHO  PACIOJIOKEHHOTO LMIMHApAa oOpasyercs
OKPYXHOCTb, & TOPU30HTAJIBHO PACIOJIOKEHHOIO LWIMHApPA - MPSIMOYTOJIbHUK.
Touku nepeceueHust 4 U 5 OKPYKHOCTU U NPSAMOYTOJIbHUKA MPHUHAJIEKAT 000UM
WIMHAPAM U, CJIEJOBATENbHO, OMPENENSIOT JIMHUIO MepeceueHus: o0OouX Tell,
pucyHok la. OTMeTHB npoduiIbHbIe, a 3aTeM TOPU30HTAIBHBIC TPOCKITUU TOYEK 4 U
5, mpu TOMOUIIM JUHHUM CBSI3U HAXOAAT (POHTAIbHBIE MPOEKIUH, PUCYHOK 1B.
ITomy4yeHHBIE TOUKU COSAUHSIOT IUIABHOW KPUBOM.

[Ipy HEOOXOIMMOCTH YBEJIWYUTh YHUCIO TOYEK, OMNPEACNSIONMNX JUHUIO
MIEPECEUEHHUs], TPOBOJAT E€IIE HECKOJIBKO MapasuIeNIbHBIX BCIIOMOTATEIBHBIX CEKYIINX
IJIOCKOCTEMN.
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Eciu o0a mwiMHIpa MMEIOT OJMHAKOBBIE JAMAMETPBHI, TO OJHA M3 IMPOEKUUN
JMHUY MepecedeHus MpeACcTaBiIsieT coO0N nepeceKaronumecs npsMble, pUCyHOK 1 T u
11, a TMHUY TIEpECEUEHUS - DIUTUTICHI.

IHopsinok BbINOJIHEHHS PadOTHI:

1. [TocTpouts Tpu BHUJIA, pa3MePHI B3STh IPOU3BOJIBHO.

2. Haiitu xapakTepHble M BCIOMOTaTEJIbHbIE TOYKM M IOCTPOUTH JIMHUIO
IIEPECECUCHMUS.

3. B COOTBETCTBMM C YEPTEKOM IIOCTPOUTH H3OMETPUYECKYIO IPOEKIUIO
NEPECEKAIOIINXCS TEJ BPALIEHUS C yYETOM I'PaHULl BUIUMOCTH.

KoHTpoabHbIe BONIPOCHI:

1. Kak MOKHO 0XapakTepU30BaTh JUHUIO MIEPECECUCHUST TEJ BpalieHus?

2. Ectb 5y oTnvuMe MEXAYy JUHUAMHM MEPECEYeHUs] TPAHHBIX TEJI U Tl
BpaIllCHUA?

3. B uem 3akirodaeTcs dTO OTIHYHE?

[Ipaktuueckas padora 13

Tema: Texnuueckuii pUCyHOK MOJICIIH.

Heab: /[aTh NOHATHE O TEXHUYECKOM PHCOBAHWHM, TEXHUYECKOM PHUCYHKE,
OCOOCHHOCTM M TEXHHMKE €ro BBINOJHEHUS. OBlaleTh HAaBbIKAMHU BBITTOJHEHUS
TEXHUYECKOTO PUCYHKA MOJICIIH.

Ilepeuenbr o00OpyaOBaHUs, Y4YeOHO-HAIVISIAHBIX MOCOOMI: YEPTEIKHBIC

NPUHAICKHOCTH, T1akaTel, Mmoaenu, TCO.

3ananme: 3agaHue SBISETCS OOIIMM I BCEX CTYACHTOB, BBITIOJIHAETCS Ha
dbopmare A4. BBIOIHUTH TEXHUYECKUN PUCYHOK MOJICIIH.
Kparkue TeopeTrndeckue cBeieHHS.

TexHHUYecKoe pUCOBAaHME - 3TO CHOCOO mepenayd 0e3 MOMOIIM YepTEeXKHBIX
WHCTPYMEHTOB OOBEMHOTO H300paKeHUs TMPEAMETOB, JeTalieid, Mojelied B
TeXHU4ecKkoil cdepe. TexHHyeckHil PHUCYHOK TMpeAMETa, JETaj, BBINOJIHAETCS
OT pyKd MO TMpaBWIaM aKCOHOMETPUYECKHX TMPOEKUUA C  COOII0JEHUEM
IJIa30MEPHOTO MacmTaba M HAHECEHHEM TEeHeH i JIy4IIero BOCHPHUSATHS.
TexHUYEeCKU PHUCYHOK MOXET ObIThb HCIOJb30BaH B KAyeCTBE HArJIAIHOIO
NPUWIOKEHUS K pad0OUuM uepTexam JieTajeil.

[IockOIBKY TEXHMYECKMH PpPHCYHOK BBINOJHAETCS OT pPYKH, CHadajia
HEOOXOJMMO TNPUOOPECTH HABBIKM B PHUCOBAHUM NPSMBIX JIMHUM, MapaiedbHbIX
JIMHUM, OKPYKHOCTH, DJUIMIICA U IPOCTEUIIMX reoMeTpudeckux Ttei. K mpumepy,
HApHUCOBATh JJUIMIIC BO3MOXHO COOJIIO/asi MO OCSAM MPOMOPLMHM PaBHBIX JJIUH
OTPE3KOB - 5 : 3, pucyHok 1.

41



I
M

Pucynok 1

BrIIToNIHEHNE TEXHUYECKOTO PUCYHKA HAUYMHAIOT C IIOCTPOEHUS OCEN U30METPHUH
U Jaiee, coOionas IpaBWJa AKCOHOMETPUYECKUX NPOEKLUMH, IMOCTENEHHO, II0
4acTSAM BBIPUCOBBIBAIOT MPEAMET, J€Tallb, KOTOpPbIE A yA00CTBa M pa3dMBaIOT Ha
COCTABHbBIC YaCTH — OCHOBAHUs, BEPXHEH YacTH U T.A. BhINOJIHEHNE OCell N30METpUH
yIOOHO CTPOUTH MpHU IOMOIIM 5 paBHBIX IJIUH OTpPe3koB (5 KiIeTok Ha Oymare
B KIETKy) M OT IMOCJIeIHero - 3 Takux e oTpe3ka BHU3. K mnomydeHHbIM
OTMETKaM - Toukam OT wneHtpa O mnpoBogsatcs ocu X u Y. Ilocnenyromme
TEOMETPUYECKHE IMOCTPOEHUSI COOTBETCTBEHHO BBIMOJHAIOTCS MMAPALUIETBbHO OCSAM

X, Y u Z, pucyHOK 2.
z

X Y
Pucynok 2
[Ipy  BBITOJIHEHWH TEXHUYECKOTO PHUCYHKA TMPEACTABICHHOW MOJICIH, ¢
Oonmee  ymoOHO  TpEACTaBUTh B BHUJE  JBYX  COCTAaBJSIONIMX  YaCTEH:
HENPAaBWJILHOW TPHU3MBI - OCHOBAaHWS W BEPXHEW YacTH - IWIMHIpPA, PUCYHOK 3.

5

> N

Pucynok 3
Bce moctpoeHuss HEOOXOAMMO — BBINONHATH TOHKUMH — JIMHUSAMH  JUIS
BO3MOXXHOCTH KOPPEKTHUPOBKU PE3MHKOM.
Ha texnuueckux pucyHkax oOBeM TMpeaMeTaM IMpHUIAETCS C IOMOUIbIO
TeHEel, HAHOCUMBIX B BUIE wamupogku (MApaJUICTbHBIMU  IITPUXAMH),
wpagguposku  (ITpUXamMu, HAHECEHHBIMHM B BHUJE CETKH) M  TOYEUHBIM
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s dexTuBHON  cuuTaercs

Haubosee

(mywesrou), pucyHoxk 4.

OTTCHCHHUEM
mpadupoBka.

Pucynok 4
[Ipu HaHeceHHMU TeHEW HEOOXOJUMO MOMHHUTH, YTO KJIACCUYECKHU CBET MajaeT

CJICBa, CBCPXY, 4 ITPUXU JOJDKHBI IIOBTOPATH KOHTYPBI IPCAMCTA.
B KOHEYHOM HTOre¢ TEXHUYCCKHUU PUCYHOK BBIIIOJTHSIEMOM MOACIIN 6YI[CT HUMCTb
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1. MbIClIeHHO pa3OoUTh MPEACTaBICHHYIO MOJIENIb HA COCTABJISIONINE YAaCTH, 1aTh
PUCYHOK  MOJEJH,

IHopsaioK BbINOJIHEHHUS Pa0OThI:
IODTAITHO

UM OIIpE/IETICHUE.
B TOHKHX

3. Bro1oaHuTH
OTKOPPEKTUPOBATH U300paKCHHE.

2. BBIIOTHUTH OCU U30METPUUECKON MPOEKIUU.
JTIUHUSIX
4. Hanectu TeHH.
1. YUTto Takoe TEXHUYECKHI PUCYHOK, €r0 Ha3HaUeHue?
2. Bunpl 1 npaBuiia HAHECEHUS TEHEW NPU TEXHUYECKOM PUCOBAaHUN?

KoHTpoJibHBIE BONIPOCHI:

[TpakTuueckas pabota 14

Tema: Dcku3 neranm ¢ pe3bOO.

[IpnoOpeTeHne HABBIKOB BBIMIOJHEHUS W OQPOPMIICHUS ICKU30B
MamHocTpouTenbHbIX aetaneit mo ['OCTam ECK/I.
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Ilepeyens 000pyaoBaHusl, Y4eOHO-HAIVISAHBIX MOCOOMiA: YEPTEKHbBIC
MPUHAJICKHOCTH, HA00p U3MEPUTENIbHBIX UHCTPYMEHTOB, I1akaThl, Aetanu, TCO.

3ananme: 3amaHue SBIsSETCA OOUIMM JJIsi BCEX CTYACHTOB, BBIMOJIHAETCS B
TEeTpaJu WIA Ha MWLIMMETPOBOUM Oymare. BBIONHUTH 3CKU3 JI€Talu C HATyphl B
cootBercTBUM ¢ TpeOoBanusimu ECKJ]] x paGounmm dyeprexxam neranedl. Ykas3aTh
pa3Mepahl.

KpaTKI/Ie TCOPETHYECCKUE CBEACHUIA.
I[eTaJIB - U3ACJIMEC, NU3TOTOBJICHHOC M3 OJHOPOJHOIO 110 HAMMCHOBAHUIO 1 MApPKE

MaTtepuaia 0e3 NpuMEeHEHHUs] COOPOYHBIX Olepaluii, HapUMep, BaJl U3 OJIHOTO KyCKa
MeTasuia, aTyH TaMIIOBaHHBIN, TUTON KOPITYC U JIp.

DCKU3 JIeTalld - 4epTEX, BBIMOJIHEHHBIM OT pyKd Ha Oymare, JMHOBAaHHOU B
KJIETKY B TJa30MEPHOM MaciTtade ¢ COOJIIOJICHUEM MPOMOPIUN. DCKU3 SIBISETCS
BPEMEHHBIM YEpPTEKOM M MPEAHA3HAYEH JJI1 PA30BOI0 UCIIOJIb30BaHUs, PUCYHOK 1.
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Pucynok 1

IHopsinok BbINOJIHEHNSI PadOThI:

DCKU3 BBHINIOJHUTH Ha KJIETYATOW WM MUJUIUMETPOBOM Oymare [ 'asomepHbIit
MacmTad BbHIOpAaTh C y4e€TOM TOro, 4YToObl M3o0paxkeHue 3anumano 80% Qopmara.
3ajaHre COCTOUT U3 CIIETYIONINX ATaIOB:

1. O3HaKOMUTECH C AETAIBIO.

2. BeiOpath HE00XOIMMOE KOJIMYECTBO HW300pa)KeHUM, BHIOpATh TIJIABHOE
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nzoopaxenne cormacuo ['OCT 2. 305.

3. BeiOpars dopmar nucTa.

4. TloaroroBka JucTa.

5. KommonoBka n3o0pakxeHui Ha JIUCTE.

6. BoruepTuth n300paskeHus AeTaju.

7. HanecTu BBIHOCHBIC U pa3MEpHBIC IMHUN

8. OOMepuTh neTanh U HAHECTH pa3MepHble uuciaa B cooTBerctBum ¢ ['OCT
2.307.

KoHTpoJibHBbIE BOIPOCHI:

1. YeM oTiIMUaIOTCS 3CKU3BI IeTaliel OT paboyuX YepTeKen?

2. Kakue yepTexu Ha3bIBAIOTCS ICKU3aMU?

3. Kakue nanubie 1ODKEH COEpKATh ICKU3?

4. TlocnenoBaTeIbHOCTD BBIIIOJIHEHHUS 3CKU30B?

5. Kakue n3o0pakeHus IpUMEHSIIOT Ha 3CKU3ax?

[Ipaktuueckass pabora 15

Tema: Pe3nOoBbIie cOeTMHEHUS.

Hean: PaccmoTpeHne BHUAOB pPe3bOOBBIX COCAMHEHUNW B COOTBETCTBUM C
NPUMEHSEMBIMU TUIIAMU PE3b0 U UX U300pAKEHHE HA YEPTEkKaAX.

Ilepeyenbr 000pyA0BaHUsI, Y4YeOHO-HATJISAAHBLIX IOCOOMM: YEPTEIKHBIC
MPUHAJJICKHOCTH, TUTAKATHI, pe3b00BBIC COCTUHEHUS .

3apnanme:  M3yunth ocoOeHHOCTH OOJTOBOrO, IIMUJIEYHOTO W TPYOHOTO
COEIMHEHUI, HEOOXOIUMYI0 HHPOPMAIIUIO 3aHECTH B KOHCTIEKT, BBHITIOJIHUTD YEPTEK
00JTOBOTO COECANHEHUS.

Kparkue TeopeTrndeckue cBeieHHS.

Pe3voo6ble coedunenus — 51O HauOornee  pacCIpPOCTPAHEHHBIM  THM
Pa3bEMHOI0 COeUHEHUs JeTajaell MaliuH, 00pa30BaHHOTO MPU MOMOIIYA BUHTOBOM
(ciupasibHO) TOBEPXHOCTH, Pa3MEIIEHHON Ha BXOASIIUX OAHA B JPYTYIO JACTaSIX C
Hapy>XHOM M BHYTPEHHEH pe3b00il. B 3aBUCUMOCTH OT KOHCTPYKLIHMH M YCIOBUU
AKCILTYaTAlMN COETUHEHUE MOXKET ObITh HOOGUNCHBIM VI HENOOBUNHCHBIM.

B pe3vboevix coedunenusax WCNONB3YIOTCS PA3IUYHBIE MURBL  PeE3bObl
(mempuueckyro, mpyoHyro), B 3aBUCUMOCTH OT TpeOOBaHUM, NPEABIBIICMBIX K
COEIMHEHUIO, U BBIMIOJHSIEMbIX UM TEXHUYECKUX 33]1a4.

K JOCTOMHCTBaAM pe3b00BBIX coeMHeHu ! MOKHO OTHECTH
B3aMMO3aMEHSEMOCTh  JIETaJIed, BBICOKYIO TEXHOJOTMYHOCTH  HM3TOTOBJICHMUS,
BBICOKYIO HaJI€’KHOCTh, MACCOBOE PACIIPOCTPAHEHUE.

OcHoBHBIE BH/IbI Pe3b00BOI0 COeMHEHUs1 — OOJITOBOE, MITTUJICYHOE, TPYOHOE
Y BUHTOBOE COE€IMHEHUE, PUCYHOK 1.
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PesbboBble coeanHeHns
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Pucynok 1

IHopsiioK BbINOJIHEHHUS Pa0OThI:
1. O3HaKOMUTKCS € MPECTABICHHBIMU BUJIaMH PE3bOOBBIX COCTMHECHUI.
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2. OnpenenuTb UMEIOIINECS TUIIBI PE3bO.
3. Paccumntath pa3Mepsl AeTaneil, BXOASIINX B COCTaB OOJITOBOTO COCTUHEHHS B

COOTBCTCTBUHU C JaHHBIMU:

d n m

20 15 20

4. BeluepTUTh OCEBBIEC U LIEHTPOBBIC JTMHUU.

5. [TocTpouts n300pakeHus.
6. Hanmectu Tpu pasmepa (quameTp METPUUYECKON pe3bObl, NIUHY CTEPXKHS,

JUTMHY Pe3bObl Ha CTEPIKHE. )
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KoHTposibHBIE BONIPOCHI:

1. Kakue neranu Ha3bIBAIOTCS KPENEKHBIMU?

2. Kakas pe3np0a B MydTax, TPOMHUKAX U APYTUX JIEMEHTaX TPyOOIpOBOI0B?
3. Uro npencrapiset codboit 60aT?

4. Yto BXOJUT B YCIOBHOE 0003HaueHue 6oara?

5. Kak BeIuepunBatoT 00JITOBOE COCTUHEHUE?

[Ipaktuueckas pabora 16

Tema: CpapHoe COEUHEHHUE.

Heab: O3HAaKOMHUTBCS C OCHOBHBIMU THIaMHU CBapHbBIX COEIUHEHUH, UX
0003HaYEHUEM U U300PAKEHUEM Ha YEPTEkKaX.

Ilepeuenr o00OpyaOBaHUSA, YUYEOHO-HAIVISIAHBIX MOCOOMM: YEPTEKHBIC
NPUHA]JICKHOCTH, TIaKaThl.

3aganue: 3amaHue sBisieTcss OOUIMM il BCEX CTYACHTOB, BBIMIOJIHSAETCS B
TeTpaau. BBINOIHUTE YepTEkK CBAPHOIO COECIMHEHHS C YKa3aHHWEM CBAapHBIX IIBOB B
cootBercTBUM ¢ TpeOoBanuamu ['OCT 5264-80, wucxoas u3 aKCOHOMETpPUU
MPEICTABIEHHON JETAJIN.

Kpatkue TeopeTruyeckue cBeeHuUsl.
CBapHoe coelUHEHHE - OTO HEPa3hEMHOE COSTMHEHHE, BBITTOJIHEHHOE CBApKOM.
Pa3nuyaroT OCHOBHBIE TUIIBI CBAPHBIX COCTMHEHUN:
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o CTBIKOBOE — CBapHOE COEIMHEHHE JIBYX 3JIEMEHTOB, IPUMBIKAOIINX APYT K APYTY
TOPLIOBBIMU ITOBEPXHOCTSIMU.

o HaxnécrtouHoe — cBapHOE cOeQUHEHUE, B KOTOPOM CBAapEHHBIC DJIEMEHTHI
PaCIIOJIOKEHBI MTAPAJUIEIBHO U YaCTUYHO IIEPEKPBIBAIOT APYT ApyTa.

o YTIJIOBOE€ — CBapHOE COEIMHEHHUE JIBYX AJIEMEHTOB PACHOJIOKEHHBIX MOJ YIJIOM H
CBAapEHHBIX B MECTE MIPUMBIKAHUS UX KPAEB.

o TaBpoBOE — CBAapHOE COEIMHEHHE, B KOTOPOM TOPEL] OJJHOTO 3JIE€MEHTA PUMBIKAET
1OJ1 YTJIOM U MpUBapeH K OOKOBOM MOBEPXHOCTH JAPYrOro JIEMEHTA.

« TopuoBoe — cBapHOE COEIMHEHUE, B KOTOPOM OOKOBBIE TOBEPXHOCTU CBAPEHHBIX
AJIEMEHTOB IPUMBIKAIOT IPYT K IPYTy.

N300pakeHre CBApHBIX IIBOB HA YEPTEXKaxX BBITIOJIHICTCS BBIHOCHOM JMHUEH C
MOJIOYKOM ¥ UMEIOIIE Ha KOHIIE OJJHOCTOPOHHIOIO CTPEJIKY, PUCYHOK 1.

L_ _ it rocT 14771-76 m-y/m’\z?

5
0CT 5264-80 T1- N5 - 50 7 100
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Pucynok 1
OO06o03HaueHHE CBapHBIX IIBOB MOKa3aHbI B TaOmHIE 1.
Tabanma 1
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Iuax Inavenue IHAKA H B ol

1llon NpepeIBHCTHIA HIH

/ TOYEYHRIH C IIeMHBIM / / 7

pﬂ.CIIOJ'IO)KCHHCM.
VYron HaKJIOHA THHHAH = 60°

Illor NpepsIBHCTHIH HAK

Z
Z TOYEUHbIH C [IaXMaTHBIM / / Z

pPacnoaoKEeHHEM

®) 1HloB o 3aMKHYTOH NHHHAH.

JuameTp 3Haka 3...5 MM : )E

11lor no He3aMKHYTOH JTHHHH.
p— 3HaK NPHMEHAIOT, €CIIH

pacnoyioKeHHe HIBa ACHO / / =

u3 Yeprexa

111oB BEINOJHATSH IPH MOHTAMKE

H3IEJIHA, T. €. IPH YCTAHOBKE
M €ro [0 MOHTAKHOMY MEepTexy

Ha MECTEe NpHUMEeHEHHA

o VceuneHue uBa CHATH /Q— /_CT_
HarumsiBsl M HEPOBHOCTH [IBa s
. ofpaforath ¢ IUIaBHBIM presey
R NEepPeXoaOM K OCHOBHOMY / //
MeTajuLy
N Karer msa Ve N Va

IHopsinok BbINOJIHEHHSI Pa0OThI:
1. BHUMAaTENbHO U3YYHUTh MPEJCTABICHHYI0 aKCOHOMETPUIO JI€TAJH.

liapu;!‘llm 3

0¢apa

2. MbIciieHHO pa3OuTh eTallb Ha COCTaBHBIE YaCcTH, MOIJIe)KAIUE CBapKe.
3. BeImoIHUTE HEOOXOUMBIE BUJIBI U300PaXKEHUS.
4. Yxa3aTbh CBapHbIEC LIBbI, TPOCTABUTH Pa3MEPHI.
KoHTpoJibHBIE BONIPOCHI:
1. Kakue OCHOBHbBIE TUIIbI CBAPHBIX COEIUHEHUI?
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2. Kak yka3pIBaeTCsl CBApHOM IIOB HA YepTEXKE?
3. KaknuM 3Ha4KOM MOKa3bIBAETCS LIOB 110 3aMKHYTOW JIMHUU?
4. KakuM 3HaYKOM IIOKa3bIBAETCS IIOB 110 HE3aMKHYTOM JIMHUU?

[IpakTuueckass padora 17

Tema: JleTamupoBanue COOPOYHOTO YEPTEKA,

Hean: [IpunoOpeTeHne HABBIKOB pa3pabOTKU pabodmMX dYEpTEXKEel merancii Ha
OCHOBE COOPOYHOTO YepTexXa.

Ilepeyenr 000pya0BaHUsI, Y4YeOHO-HATJSAAHBIX TOCOOMA: YEPTEKHBIC
MPUHAIIICKHOCTH, TUIAKaThl, KapThl cOopouHoro yeprexa, TCO.

3ananme: 3amaHue SBISETCA OOUIMM [JIsi BCEX CTYACHTOB, BBIMIOJIHAETCS B
TeTpaau. BoIMOaHUTE pabounii uepTex AeTanu o COOPOUHOMY YEPTEKY.

Kparkue Teopernueckue cBeeHUs.
[Iponiecc M3roTOBNEHUS YEPTEKEN JIETAICH, BXOIAIINX B U3ACIUE MO YEPTEKY

OOLIEro BUJa, HA3bIBAIOT E€TATUPOBAHUEM.
Onucanue paboThl y3/1a W TaOJWIla COCTAaBHBIX JJIEMEHTOB COOpPOYHOM
CAMHUIIBI, PUCYHOK 1.
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CRoposweni weprovm

Tecr 1 Ancmod 1

Pucynoxk 1.
Ha pucynke wu300pakeH KJamaH TUTaTeNbHBIA  JUIsi  CBOOOJHOTO

NEPUOANYECKOTO MPOITYCKa BOABI B OAHOM HampaBieHUH. [ paboTbl HEOOXOIUMO
Ha)XaTh pblYar 1o3.7, KOTOPBIM, MOBOPAYMBAsACh BOKPYT OCH MO03.8, CIlyCTUT BHM3
KJIarnmad 1o03.5. BciencrBue 3TOro KOHMYECKAs IOBEPXHOCTh KIIanaHa, IUIOTHO
puTepTas K KOHWUYECKOMY THE3y BHYTPHM KOpIlyca 1o03.l1, oToimeT OT rue3na u
OTKpoeT mpoxona s Boabl. llpyxuna no3.9 npu stom Oyzmer cxumatbes. Ilocne
CHATHUS YCWIMS C pblyara Io3.7 NpPyKHMHA pa3oKMETCA M KialaH I103.5 3aKpoer
oTBepcTHEe B Kopmyce mo3.l. B wmecrte BbIXxoza KiamaHa 1o3.5 W3 Koplyca
IIPELYCMOTPEHO CAJIbBHUKOBOE YIUIOTHEHHE U3 Kojel 1no3.14. Kompna nomkuMaroT K
JIETAJIN 103.5 BTYJKOM 1103.6 U raiikoM o3 3.

VsacHUB Ha3HAYEHUE U YCTPOMCTBO COOPOYHOI €IMHHULIBI U MPEACTaBUB (HOpMY
KQKJI0M J1eTanu, NPUCTYNaloT K BHINOIHEHUIO pab0YnX YepTeken aeTanei.

Ha pucynke 2 npelcTaBieH 4yepTeX HECTAaHJAPTHOM JaeTaid 1o3.3 (raika) u3
naHHOM cOopouHOM enuuHuIlbl. OCh TalKK PACcTOIOKEHA TaKKe TOPU30HTAIIBHO, TaK
KaK JleTalb COCTOMT B OCHOBHOM U3 Ten BpauleHus. Ha rimaBHOM u300pakeHuu
MOJIOBMHA BHJIa COBMEIIEHA C TMOJOBUHOM ()POHTAIBHOIO paspes3a, TaK Kak BHI U
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pa3pe3 CUMMETPUYHBI OTHOCUTEIHLHO TOPU30HTATBHON OCH (BUJ BBIILIE OCH, Pa3pes -
HIDKe och). UTOOBI YyTOUHUTH BHENTHIOW (popMy neranu (IIECTUTPAHHUK) J100aBieH
BuJ cieBa. Co CTOpOHBI pe3b00BOro 0TBepCTUs Jo0aBiieHa (acka.

Ha rmaBHOM BHJe UIA TOJTHOTHI TPEACTaBICHUS (OPMBI TaliKy MOKa3bIBAIOT
HauOoJIbIIee KOJIMYECTBO ee TpaHeit (Tpu).

28
Jge

84

74

Pucynok 2.

ITops10K BHINOJTHEHUSI:

1. Ha geprexe 0o0111€T0 BUAA Haltmu éce u300parcenus oemanau Jjisi ONPECTICHUs ee
(bOpMBI U pa3MEPOB.

2. O3Hakomumbca ¢ 0emanvlo: MBICICHHO pACWICHUTh €€ Ha HW3BECTHBIE
reoMeTpudeckue GOpMabl.

3. Bwviopams BUbI, HAMETUTH Pa3pe3bl U CEUCHUS, a TAK)KE BEHIHOCHBIC AIIEMEHTHI. J[Jis
CUMMETPHUYHBIX H300paKEHUH UCIIOJIb30BaTh COCIMHEHUE BHUJIA C PA3pPE30M.

[Ipy BBIMOJHEHUM YEPTEkKa HEOOXOJAMMO TIOMHUTH CIEAYIOIIUE MpaBuia
['OCTa 2.305: xonuuecTBO H300paXEHU JOHKHO ObITh MUHUMAJIBHBIM, HO
JIOCTATOYHBIM JIJIs1 OnipeesieHus: (POpMbI U pa3MEpOB JIETaJIH.

['maBHBI BUJ JOKEH HeCcTU Haubosee moyiHyo uHbopmanui o (opme
npeameta. Jleranu BpaiieHus (Bajibl, TallKu, BTYJIKH, KPBIIIKA U T.I.) TTOKa3bIBAIOT
TaK, 4TOOBI WX OCH BpaIlleHUs OBLIM PACHOJIOKEHBl TOPU3OHTAIBHO, KakK TMpH
00paboTKe, OCTabHBIC JETAIH - B paO0YEM TOJIOKECHHH.

Crnenyer 3HATh, YTO KOJMYECTBO M300paXKeHUN Ha paboyeM UYepTeKe MOKET
OBITh MCHBIIIMM, YEM Ha YEpPTEKe OOIIETro BHJA, TJIABHBIM BHJ HAa TOM W JPYrOM
yepTekax Tak)Ke MOXKET HE COBIAJATh (HampuMmep, IITOK, BaJl U T.N. PACTIOIOKEHBI
Ha yepTexe oOIlero BMJa BEPTUKAILHO, a HA paboueM uepTexe OHU JOJDKHBI OBbITh
PacCIIOJI0KEHBI TOPU30HTAILHO, KaK IpH 00paboTKe).

N3BecTHO, uYTO Ha YepTeke OOIIEro BHIA JOMYCKAIOTCS YIPOIIECHUS B
N300pKEHUH HEKOTOPBIX AJIEMEHTOB, YTO HE JOMYCKaeTCs Ha pabodmX depTrexax.
Tak, Ha uyepTekax OOIIET0 BUJAa MOTYT OBITh HE M300pa)keHbI (hacKH, TaITeNH,
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IPOTOYKH, PE3bOOBBIE JETalnM IMOKa3aHbl ympouieHHO M T.J. Ho Ha pabounx
yepTexkax ITH IJIEMEHTHI JOJIKHBI ObITh 0053aT€NbHO MOKA3aHbl U 0€3 YIPOIIECHHUS.
dackd WIM KOHMYECKHE TMepexo/ibl 00s3aTelibHbl Ha TOpIax HapYy>KHBIX U
BHYTPEHHHUX CONPATAEMBbIX IUIMHAPUYECKUX TOBEPXHOCTEH C TOW CTOPOHBI, C
KOTOPOM MPOU3BOAUTCS HX COEAUHEHUE IPU MOHTaxe (0COOEHHO C pPe3b0oil).
dackamMu CHa0XalOT KPOMKH BBICTYMAIOUIUX 3JIEMEHTOB. l'antenu (CKpyriieHUs)
HEOOXOMMBI B MECTaX Pe3KUX M3MEHEHHM ceueHus netaneid. Takxke 100aBIsSIOT BCe
HEOOXOJMMbIE MPOTOYKH Ha MWIMHAPUYECKUX M KOHUYECKUX TOBEPXHOCTSIX.
OTtBepcTus o1 0OJITHI, BUHTHI, IIMUJIBKU MOKA3bIBAIOT CO BCEMU MOAPOOHOCTSIMHU.

4. Tlocne ompeneneHUs KOJIMYECTBA W300paKEHUI M TJIABHOTO BHJIa HEOOXOIUMO
evlOpamsv macuimad u Gopmam uepmedrica B 3aBUCUMOCTH OT Pa3MEpPOB U
CJIOXKHOCTH JI€TaJIH.

5. Jlamee Ha MOATOTOBJICHHOM YEPTEKHOM JIUCTE MOHKUMU JTUHUAMU
ébluepmumsp BCE HAMEUCHHbBIEC U300PAKEHUS.

1. Ilpouszeecmu 3amep neTanv U NPOCTABUTh HEOOXOAUMBIE pa3Mepbl (UHciia
JOJKHBI OBITH 11€JIbIMH). PazMepbl cHUMAaroTCs ¢ yepTeka oOIIero BUJa ¢ MOMOILBIO
JMHEUKH C y4€TOM €ero mMaciurada.

2. [IpoBepuTh NpaBUIBHOCTH UCTIIOJIHEHUS, 008ecmu uepmedic.

KoHTpoabHBIE BONIPOCHI:

1 Yro Ha3bIBaIOT COOPOYHBIM YEPTEKOM?

2 Kak noka3bIBalOTCsl CTaHIapTHBIE U3IeNIUs Ha COOPOUHBIX YepTekax?

3 Kakol JOKyMEHT NPUHUMAETCS 3a OCHOBHOM /1J11 COOPOYHOr0 yeprexka?

4. B xakoMm ciy4ae paspemniacTcsi BBIIOJHITH COOPOYHBIA YEpPTEXK U
cnenudukanuo Ha ogHoM popmare?

[Ipaktuueckass pabora 18

Tema: CxeMmsl.

Heuab: [IpuoOperenue HAaBBIKOB BBITTOJTHEHUS 151 opopmIteHus
KOHCTPYKTOPCKOIO JOKyMeHTa «(Cxema »3JIEKTpUYecKas MPUHLUNHAAIBHAD) C
UCIIOJIb30BAaHUEM T'PAPUUYECKUX H300paKEHUW U O00O3HAYCHHM B COOTBETCTBUHU C
TpeOOBaHUSIMU HOPMATUBHO-TEXHUYECKON TOKYMEHTAIUU.

Ilepeyenbs 000pyaoOBaHusl, Y4YeOHO-HAIVISIAHBIX MOCOOMIi: YEPTEIKHbBIC
MpUHAAJIeKHOCTH, Takatel, TCO.

3amanue: BrINOIHUTE YEPTEK PIEKTPUUECKON IPUHIUITHAIBHON CXEMBI.

Kparkue Teopernyeckue cBeieHus.
Cxema — rpaduyecKuili KOHCTPYKTOPCKUN TOKYMEHT, HA KOTOPOM MOKa3aHbI B

BU/IC YCIIOBHBIX M300paKeHHUM MK 0003HAYEHUN COCTABHBIE YACTH M3MIEIHUS U CBA3U
mexay Humu (I'OCT 2.102).
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['OCT 2.701 mnpemycmarpuBaeT CIEAYIOIINE OCHOBHBIE TPEeOOBaHUS K
BBITIOJTHEHHUIO CXEM:

- CXEMbI BBHITIONHSIOTCA 0Oe3 COONIoCHHS MaciiTada U JeHCTBUTEIBHOTO
PacCTONIOKEHUSI COCTABHBIX YacTel u3aenus (YyCTaHOBKH);

- JIOIyCKAEeTCs pacrojarath YCIOBHbIE rpaduueckue 0003HAUCHUS HJIEMEHTOB
Ha CXEME B TOM JK€ MOPSIKE, B KOTOPOM OHH PACTIOJIOKEHBI B U3JICIIHH, TIPU YCIOBUH,
YTO 3TO HE 3aTPYAHUT UTCHUE CXEMBI,

- rpaduyeckue OOO3HAYCHHS DJJIEMEHTOB W COCAWHSIONIME WX JIMHUU
pacmonaraloT Ha CXeMe TakuM oOoOpa3oM, dYTOOBI OOECIECUUTh HAMITydllee
MIPEJICTaBICHUE O CTPYKTYPE U3/ICTHUS ¥ B3aUMOJICHCTBUHU €T0 COCTAaBHBIX YacTeH.

Krnaccudukanus cxem:

CxeMbl
| I |
B 3aBHCHMOCTH OT 71eMeHTOB B 3aBHCHMOCTH OT OCHOBHOTO
H CBA3ei, BXOIAMMX B COCTaB H3ASIHA Ha3HaYeHHA CXEeMbl

—-i ITTeKTpHUIESCKHE () —-I CTPYKTYpHBIE (1)
— ruapasamdeckue (IN) — ¢byYHKUHOHAIbHBIE (2)
— nHeBMaTHYeckHe (IT) — NPHHUHITHATEHEIE (3)
- BaKkyyMHBIe (B) — COeaHHEeHHIT (MOHTaKHEIe)(4)
— KHHeMaTH4YeckHe (K) — NoIAKIro4YeHHA (5)
—[ aBTOMAaTH3alHH (A) obme (6)
— KoMOuHHpOBaHHBIE (C) — pacniooxenus (7)

— o0beanHeHHbIe (0)

ITopsAIOK BBINOJIHEHMS:
1. BerueptuTh H300pak€HHE BJIEKTPUYECKON MNPUHLUUIHUAIBHON CXEeMbl IO

['OCT 2.703:

a) M300pakKeHHWE JIMHUK CBS3M B BHJC BEPTUKAIBHBIX M T'OPU30HTATBHBIX
OTPE3KOB C MUHUMAJIHHO BO3MOKHBIM YHCJIOM H3JIOMOB M TIEPECEUEHUN COTIACHO
I'OCT 2.701 -2008, I'OCT 2.721;

0) ycnoBHble rpaduueckue ooo3nauenus (YI'O) obmiero npuMeHeHus COrjaacHo
I'OCT 2.721;

B) yCIOBHBIC rpadudeckue O0O03HAUCHHUS OTACIBHBIX  DJICKTPUUYECKHUX
sanemeHToB (YI'O) na cxemax cornmacuo ['OCT 2.722 -TOCT 2.730, 'OCT 2.756;

r) OykBeHHbIE UH(PPOBBIE MO3UIMOHHBIE O0O03HAYCHUSI DIEMEHTOB CXEMBbI
cornacuo ['OCT 2.710:

- TMIPUCBOCHUE TMOPSAKOBBIX HOMEPOB JJIEMEHTOB, HAUMHASI C €AWHHUIIBI, B

MMOCJICA0OBATCIbHOCTH UX PACIIOJIOKCHHUA Ha CXEME CBEPXY BHHU3, CJICBA HAIIPABO,
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- YKa3aHue MO3UIMOHHBIX 0003HaUeHU CBepXy WM cripasa oT YI'O;
- pazmep mpudTa o603HaUeHUM 5 (BbICOTa OYKBBI U LIUGPHI OJTUHAKOBAS ).

£
DaekTponpubops, @
EXOIAIiEe B NNe0L 2
b F—ocueTapy, e
b 2—npefoXpadnteal niagkii, o
| d - BEIKON AT CLLHOIOT00 - (3:)
kI, 7
4—aMma HaKAAHRAKHE,
§ee BRIKAYATEN - HHOAKA, 4 6
i i~ pO3STHE, }
7 — tpascthopmarop,
B zROUOK,
T dasiim,

KoHTpoJibHBIE BONIPOCHI:

1. Yto Ha3bIBaeTCs CXEMOI?

2. Kakue TUIIbl CXeM pa3InvaroT B 3aBUCUMOCTH OT MX Ha3HAYCHUS?

3. Kakue BuIbl cxeM pas3inyaloT B 3aBUCHMOCTH OT XapakTepa 3JIEMEHTOB
W3IEUs U JINHUU CBSI3U MEKIYy HUMU?

4. T'me pacnosiaraioT ycClIOBHbIE rpaduueckue 0003HAUEHUs DJEMEHTOB IpU
BBIYECPUYMBAHUU CXEMBI?

[Ipaktuueckass pabora 19

Tema: N3yuenue rpadguueckoro untepdeiica cucremp KOMITAC-3D.

Hean: Wsydyenue rpaduyeckoro wuHTEepdeiica, HACTpoeK Tpaduueckoro
penakTopa, KOMaHI BBIYCPUYMBAHMS TpadUUECKUX TPUMHUTHBOB W TEOMETPUUYCCKUX
U300paKEHUI Ha YepTekKax.

Ilepeyens 000pyAOBaHUSA, Y4YeOHO-HATLJISJAHBIX MOCOOMI: KOMIBIOTEPHI,
nporpamma KOMITAC-3D.

3aganme: O3HaKOMUTHCS C TpaduueckumM HHTEp(DEcOM, KOMaHIaMH TJIABHOTO
MEHIO.

KpaTkue Teopernueckue cBegeHUs.
[IpoexkTupoBaHue B pa3lIWYHBIX 00JACTAX MPOU3BOICTBA MPEANOIAraeT MIMPOKOe

HCIIOJIb30BaHNE MHTETPUPOBAHHBIX KOMITBIOTEPHBIX CHUCTEM, paOOTaIOIIMX HAa YPOBHE
TPEXMEPHBIX KOMITBIOTEPHBIX TI'E€OMETPUUYECKUX MOJCNCH, KOTOpPhI€ IO3BOJISIOT
OCYIIIECTBUTh MHTETPAIIMIO BCEX ATAMOB KU3HEHHOTO IHUKJIA MPOAYKTa U CYIIECTBEHHO
YCKOPHUTH MPOLECC FEOMETPUUECKOTO0 MOJICTUPOBAHHS.

[Tpeumymecta cucteMbl KOMITAC 3D:

- BO3MOXXHOCTh KaK JBYMEPHOTO, TaK U TPEXMEPHOTO MOJICIIUPOBAHUS, yIOOHBIN
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pycuduiupoBanabii  uHTEpdeiic, mommepxkka cranmaproB ['OCT. MwunumanbHbIC
CUCTEMHbIE TpeOOBaHUS MPEINONAraloT HAJIUYUE Y TOJIb30BATENsl HE3HAUUTEIbHBIX
KOMITBIOTEPHBIX PECYPCOB.

Cucrema KOMIIAC 3D - cucreMa TpeXMEpHOTO  TBEPAOTEIBHOTO
MOJICJIMPOBAHUS, TEM HE MEHee, 00JIaJaeT BCEMU BO3MOKHOCTSMH YHHBEPCAIBHOIO
rpaUIecCKOT0 peaaKkTopa MO CO3AAHHI0 TPEXMEPHBIX MOJIEICH M IJIOCKUX YePTEeKeU
JI000T0 YPOBHSI CJHOXHOCTH, TMO3BOJIIET H3yYUTh pealbHble (DU3MUECKHE CBOMCTBA
MOJIENH - 00BEM, TIIIOTHOCTh, MAcCy, LIEHTP TSHKECTH, MOMEHTHI HHEPIIUU U T.]I.

Cucrema KOMIIAC 3D coctout U3 aByX 4acTel - MOAYJS IUIOCKOTO YEpPUECHHUS
2D u mopnynst TpexMepHOro TBepAoTeabHOro MozenupoBanus 3D. B cucteme MoxkHO
co371aBaTh 3 TUMA JOKYMEHTOB: ()parMeHThI, IIIOCKUE YEPTEKU U TPEXMEPHBIE JIETaNH.
®parMeHThl NPEACTaBIAIOT COOOM MyCTOM JUCT HEOTPAHHUUEHHBIX Pa3MEpOB; IMIIOCKUI
yepTexk - JIMCT 4YepTeka CO IITaMIIOM OCHOBHOM HAJMHUCH; TPEXMEPHBIE JeTalu
npeaHa3HA4YCHBI JJIs1 CO3/IaHUsI OO bEMHOTO U300pakeHUSI.

Iopsinok BHINOJIHEHNSI:

Jlyist 3armycka nmporpaMMbl He0O0Xx0auMo BeIOpaTh B MeHIo [lyck / Bee mporpammer /
ACKOH / KOMQAC-3D, pucyHok 1.

AsTorarpyica
ACKOH
L KOMMAC-3D V15 <
B Vindopmawm o sepcnn
W Mndopmaim 08 yeranoeke
€8 KOMMAC-30 V15
@ Npunomenn{ Cucrema Tpeoepnoro w
M PyxosoacTro nonssosarens
3% Cnpasxa no KOMMAC-3D V1S5
Nporpammss KAOUS SAUMTH

Aomry
Wrpw
O6cny=nsanne

Hasaa

Pucynoxk 1.

Jlns Havajma paboThl HEOOXOAMMO B IJIaBHOM MEHIO BbIOpaTh @aiin - Cozoamo
PUCYHOK 2

@ KOMNAC-3D V15

®aiin Bua Cepsuc Cnpasxka Bubnmotexy
@@u[a-uu» e

* 1 [ Cospars (Ctri+N)
Co30a8Tb HOBbIN AOKYMEHT

i




Pucynok 2.
[Tocne 3Toro MosIBUTCS OKHO BBIOOpA THUIIA CO3/1aBAEMOT0 IOKYMEHTA, PUCYHOK 3.

@9 KOMMAC-3D V15
oain B Cgpenc Cnpaska  Bubnuorent
D-SUlls-IRB-14D@ M oe IBUNE
i -

f
e

Hosbid poxyment ﬁ

Hobbie AOKYyMEeHTDI \ LWabnoses

EED

Yeprex Texcrosesi Cnewsdwxa,.. CBopka  Texmonori...
ROKyMeNT cBopxa

o) (oome) [vma)

Pucynok 3.

B nanHO# nmporpaMme MOXHO CO34aBaTh CIEAYIOIINE TUIIBI JOKYMEHTOB:

- yepmenic, HaliIbI JAHHOTO THIA UMEIOT paciupenue .cdw;

- hpacmenm Paitiibl JTAHHOTO TUTIA UMEIOT pacimupenue .frw;

- meKcmoeblit 00Kymenm, Gailiibl JAHHOTO THIIA UMEIOT paciupenue .kdw;

- cneyugukayus, Ganiabl JAHHOTO TUIA UMEIOT paclIupeHue .SPw;

- cOopka, daitnel JAHHOTO THIIA UMEIOT pacimupenue add.;

- mexHoN02uUecKas cOopKa, ¢harianl JAHHOTO THIIA UMEIOT pacmupenue .t3d;

- 0ematb, aiipl JTAaHHOTO THITA UMEIOT pacmupenue .m3d.

B BeimanparonieM meHto @aiin, pUCyHOK 2 HAXOASITCS OCHOBHBIE KOMaHAbl pabOThI
¢ (aitmamu 1okymeHTOB - Coz0amsb, Omkpoimo, Coxpanume.

Menio Buo mo3BOJseT OTOOpa3WTh Ha JKpaHe NO0yH maHeab. Bocmonb3o-
BAaBLINUCH CTpokou Ilanenu uncmpymenmog, ILEIKHYTb [0 HEW JIEBOW KIABUIIEU
MBIIIH, MOSABUTCS BCIUIBIBAIONIEE MEHIO, pUCYHOK 4. IIleNKHYB MBIIIBIO MO HA3BAHUIO
HY>)KHO! TMaHeIM HMHCTPYMEHTOB BO BCIUIBIBAIOIIEM MEHIO, YBUJIUM, 4YTO TMEpe.
BHIOpaHHBIM Ha3BaHUEM IIaHEJIM TOSBWIACH Tajlouka B JKEJITOM KBajJpaTe, a cama
MaHeb 0TOOpaXKaeTCsl Ha IKPaHe KOMIBIOTEpA.
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: D.[E,Qrpomcoo&uemﬁ

[

[@ KOMMAC-3D V15 [ Naens ceoiicrs

MoKa3aTh 3Ha4YKN PEXMMOB

Pucynok 4.

PaccmorpuMm maHenu, KOTOpble HEOOXOAMMBI i HemocpencTBeHHoro 3D
MOJIeTTMpOBaHus Aetaneil. [[ist aToro B okHe BbIOOpa THIA JOKYMEHTa BHIOEPEM THIT
«Jlerampy, pucyHok 3. Ha skpaHe mosiIBUTCS paOOUYWil CTOJI MPOTPAMMBI M TIAHENH,
COOTBETCTBYIOIIME TAHHOMY THUITY CO3JaBa€MOI0 JOKyMEHTA, PUCYHOK 5.

@ XOMNAC-30 V1S - feram BE3 NEHUL )
o Peascs Gu Bascwns Brama foppenms Oeplpu. Cpme Qoe Ouesa Gdactea
D>0-20 &- R- L2l JM ool foo A? J [& | @ 10235 o] B0 F - SO Y-V 06 -l

3 13110 [~]25 & oceveiooi0) o] Byl @ -l14] H - WL, T V3 -3133% 151007 '-l

o] B Aeramsownom x

. : .

b4 R

(A=

(7] AlemﬂM-O)
@ ;‘ = (:N-ummop::m

: 3 Mrocxocn 2X
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!_’ X
Pucynok 5.
[Tanenb MHCTPYMEHTOB Cmanoapmnuas 1, puCyHOK 5 NPUCYTCTBYET Mpak-

THUYCCKN BO BCCX OKHAX B PA3JIMYHBIX PCKHUMAX pa6OTBI ¢ OOJIBIIIMM WU MEHBIIUM
Ha60p0M KHOIIOK BBI3OBa 06IIII/IX KOMaH. Pacmn(prBKa KHOIIOK 3TOM ITaHEIU:
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& OTKPBITH - BBI3BIBAET JUATOTOBOE OKHO, BhIOEpUTE (haliIbl ISl OTKPBITHSI.
© CoxpaHuTh - BBI3BIBAET IWAIOTOBOE OKHO, BbIOEpUTE (hailabl s 3aluCH, C
MOMOIIbIO KOTOPOTO MOKHO COXPAaHUTH (haili.
¢ [leyaThb - MO3BOJSET HACTPOUTH MAPAMETPhI BbIBOAA TEKCTOBOTO JOKYMEHTA
Ha I1e€4YaTh.
4 IlpexBapuTeJbHBIH MPOCMOTP - TIO3BOJISET TICPEHTH B  PEKUM
MPEIBAPUTEIBHOTO TPOCMOTPA U MEYaTH JOKYMEHTOB.
4 Bpipe3aTsb - ynanseT BbIJCICHHBIC 00BEKTHI U TIOMENIAeT X B Oydep oOMeHa
JTAHHBIMH.
2 KonmpoBaTrh - JEHCTBYET TaK €, Kak M KHONKa BbIpe3aTb, TOIBKO
BbIJICJICHHBIE OOBEKTHI OCTAIOTCSI HA MECTE.
& BcraBuUTB - I03BOJISIET BCTABUTH KOMHIO COAEPKUMOTO Oy(depa oOMeHa.
 KonmupoBaTh CBOiCTBA - IO3BOJSET KONMPOBATH CBOWCTBA OOBEKTA U
IPUMEHSTH UX K IPYTOMY BBIOPAHHOMY OOBEKTY.
= Caoiicrsa - BBIBOJIUT Ha SKPAaH CBONCTBA BBIICIICHHBIX O0BEKTOB.
® OTMEHUTD - OTMEHSET NPEIBIAYIIEE NEUCTBUE MTOIb30BATENS.
e IHoBTOPHUTH - BOCCTAaHABIMBAET OTMEHEHHOE JICHCTBUE.
Menemkep OuUOJHMOTEK - BKJIIOYACT WM OTKIIOYAET OTOOpaKEHHE Ha
skpane cuctemy ynpasieHus KOMITAC-6ubmnorekamu.
foo IlepemMeHHbIe - BKJIIOYACT WJIM OTKIIOYAET OTOOpa)KEHUE Ha DKpaHe
nuanoroBoro okHa IlepemenHble ajis pabOTHI C MEPEMEHHBIMU M YpPaBHEHHUSMHU
rpau4ecKoro J0KyMeHTa DCKHU3.
k? CnpaBka - BBIBOJ Ha SKpaH CIOPaBKU 00 MCMOJb30BAHUM KHOTIOK,
MaHEJIEW W DIJIEMEHTOB OKHA (Mpu Haj)yicamuu Ha OAHHYI0 KHONKY Kypcop

npunumaem caeoyrouiuil 6uo - B /lanee, npu na)xcamuu maxum Kypcopom Ha
J1I00Y10 KHONKY noA6AAemcsa nOOPOOHAA CRPABKA NO 8blOPAHHOU KOMAHOe).

NHcTpyMeHTaNbHAs mnaHenb Buod 2, pUCYHOK S5 BKIIOYAET KHOIIKH,
COOTBETCTBYIOILIME CIAEAYIOIIUM KOMAaH/IaM:

QAURRQIR] Low - KHOIIKHM, YIPABJISAIONIME H3MEHEHMEM Macimraba H300-
paskeHUs JeTalu
“ 0 & - kHoONKHM, OTBeyalONIME 3a TEpeMENIeHUe JeTald Ha DKpaHe M ero

OpPUEHTAIUIO B IPOCTPAHCTBE.

50099 KHOITIKH, YTPaBISAIOMNUE H300pakeHueM JeTanu (OT KapKacHOTO
JI0 TIOJTyTOHOBOTO).

YoY% - kHOMNKH, NpeIHa3HAYCHHBIC TSI CKPBIBAHKS OOBEKTOB.
4 A - U300paKEHUE 30H U CEUCHUM JIeTalIH.
“ - BKJTIIOUEHHUE YIPOIIEHHOTO U300paKeHUS U TIEPECTPOMKa ACTaIIH.

[Tanenp wuHCTpyMEHTOB Tekyuiee cocmosnue 3, PUCYHOK 5 COAEPKUT Clie-
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TYIOIINE KOMaHbI:

w0 =% Texywuit maz kypcopa - B one crpasa oToOpakaeT 3HAYCHHE IIara
Kypcopa, TO €CThb PACCTOSIHHE, HA KOTOPOE MEPEMECTUTCSI KYPCOp IIPU OJJTHOKPATHOM
HAKaTUH KJIABUIIU NEPEMEILICHHUS.

& owewed 00 v Toxypuyuit cnoii - BHIBOIUT HA ODKPAH UATOTOBOE OKHO
CocTostHuE CII0€B, B KOTOPOM MOXHO M3MEHHUTH MapaMeTphl CYIIECTBYIOIIHUX CJIOEB
Y CO37aTh HOBBIE CJIOU.

B Dcku3z - BKIIOUCHUE / BHIKIIIOUEHUE PEXXUMA ICKU3.

e Hacmpoiitka 2nobanvuvix npueazok - TIO3BOJSAET BKIOUYUTH WU
OTKJIIOYUTH KaKue-IU00 TI00aIbHbIE MPUBS3KU K AJIEMEHTaM OOBEKTa U HACTPOUTH
ux paboTy.

- Ilapamempuueckuii pexcum - BKIIOYEHUE aCCOLUATUBHOCTH BCEX
00BEKTOB, NapaMeTpHU3aLUs BCEX MTOCTPOECHUH U (PUKCALUS pa3MEPOB.

- Cemka - TO3BOJIICT BKJIIOYMTH WJIM OTKJIIOYUTH OTOOpaKeHUE
BCIIOMOT'aTEJIbHOM CETKH B aKTUBHOM OKHE.

¥ Bcnomozamensuvle npoekyuu - TO3BOJSET BKIIOYHTH HIM BBIKIIOYHTE
0TOOpaXeHHUE B ICKM3€ BCIIOMOTaTENIbHBIX MTPOEKIIM.

L Jlokanvnaa cucmema Koopounam - TO3BOJISIET CO34aBaTh B TEKYLIEM BHJIE
yepTeka Wi pparMeHTa pa3IuvHble JOKAIbHbIE CUCTEMbI KOOPAUHAT.

L Opmozonansnoe uepyenue - CIYXKUT JJIA TEPEX0Jla B PEXKUM
OpPTOTOHAIBHOTO YEPUECHHUSI.

¥ | -31.3374| 15,1007

H

Koopounamot Kypcopa - OTOOpaXarOT TEKYyIIUE 3HAYCHUS
KOOpAMHAT Kypcopa Mo OCsAM B TEKYyIIeH cUCTeMe KOOpAUHAT.

WuctpymentanbHas naHens Komnakmuasa 4 , pucyHok 5 oOjerdaer
MEePEKIIIOYCHUE MEXKIY UHCTPYMEHTAIBHBIMU TAHEIISIMU U SKOHOMUT Tojie paboueit
oOnactu. [laHHas nmaHenb pa3/ielieHa Ha JBE YacTH, B HAIIEM cllydyae Ha BEPXHIOK U
HUKHIOIO (CTOUTH OTMETHTh, YTO JIOOYIO MaHeNlb Ha paboyeM CTOJIe MPOrpaMMbl
MO>XHO Pa3MECTUTh B JIIOOOM MECTe dKpaHa, MepeTackuBas €€ ¢ MOMOIIBIO0 MBIIIIH,
IPU 9TOM pacrioyiaraTh MaHEIH MOXHO JHMOO BEPTHKAIBHO, JUOO0 TOPU30HTAIBHO).
Ha BepxHeil yacTu pacnoyio’KeHbl KHOTIKYA MEPEKIIOUCHUS, TIPU HAXKAaTUU Ha KOTOPhIC
Ha HUKHEW 4acTH (Tak Ha3bIBA€MON MHCTPYMEHTAJILHOM MaHeau) OyAeT MOSIBISETCS
COOTBETCTBYIOIIAs] BHIOPAHHOM KHOIIKE MHCTPYMEHTAJIbHAS TTaHEIb:

- KHOIIKa BBI30Ba MaHenu PenakTupoBanume aeranu 1 , pucyHok 6, KoTtopas
npeaHa3HaueHa JJisl peJaKTUPOBaHUS JIETalu;

KomnaxkrHhas nasenb v X

DREUVATREUG S0 § P EOYIHBL.PLPP L
@ C @ v)

Pucynok 6 MHcTpymeHTanbHas naHens PerakrupoBanue aeranu
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- KHomka BbI3oBa maHenu IIpocTpaHcTBeHHble KpHUBBIE 2 PUCYHOK 7,

npeaHasHauYCHHAaA TJIA IIOCTPOCHUA 00BEKTOB recoMeTpunu B IIPOCTPAHCTBEC (TO‘{KI/I,

KPUBBIC U T.]1.);

!

KosmaxTaan nanend v X
SRSHRAYRELG o 6165/  NNBIGILRIVUZEEBES
: O‘. \ @ J

Pucynok 7 MuHcTpymeHnTanbHas na"ens [ IpocTtpaHcTBEHHBIE KPUBBIE

- KHOMKa BbI3oBa nanenu [loBepxHocTu 3 , pucyHOK 8, mpeqHa3HAYCHHAS IS

IIOCTPOCHHUA HOBerHOCTGﬁ Pa3IN9YHbIMU MCTOJaMM;

Komnakrxana nanens

v

SPHERATREXE 2 ARS O PPV IRIGIMD A S
&) C 0)
o/

Pucynok 8 MHcTtpymeHTanbsHas nanens [loBepxnoctu

- KHOMKa BbI30Ba mnaHenun MaccuBbl 4 , pucyHOK 9, mpenHa3sHaueHHas Jis

COo3aaHuAd KOITHUM O6T)€KTOB, KOTOPBIC OIIPCACIICHHBIM O6p330M YIOPAAOYCHBI -
06pa3y10T IIpAMOYTOJIbBHYIO CCTKY C 3aAaHHBIMHU IIapaMCTpaMH HIIN CHUMMCTPUYHBI

OTHOCHUTCJIBHO IINIOCKOCTH U T.II.

KomnakTHas nasenb w X
92 SERATRENG | i & o o'+ @ | o
4
@ C o ’)
O/

Pucynok 9 MuHcTtpymeHTanbHas maHesib MacCuBbI

- KHOIIKA BhI30Ba IlaHeau BcemomMorarteabHas reoMeTpus 5 y  PHUCYHOK

npeaAHasHa4YCHHAs OJId IIOCTPOCHUA BCIIOMOTI'aTCIIbHBIX IIPAMBIX, IIOCKOCTEH U T.A.,

KoMmnaxTsan nasensb v X
SRLPURATYTREUNG |\ Z b & (7
® e

Pucynok 10 BcnomorarensHnas reomeTpust

10,

- KHOIKA BbI30Ba naHenu M3MepeHusi U JUATHOCTUKA 6 , pucyHok 11, koTtopas

npcaHasHadyCHa OJIA HU3MCPCHHUA PaA3JIMYHBIX T'COMCTPHYCCKHX IIApaMCTPOB ACTAIH

(paCCTOSIHI/Ie WJIIM YyIroJl MCXKIY BCPIOMHAMH, IJIMHA KpPIBOfI, miomaab INIOCKOCTH H

T.J.), @ TAKXKE pacdyeT MacCO-IIEHTPOBOYHBIX XapaKTEPUCTHK MojAeIu (00bema, MacChl,

KOOPJIMHAT LEHTPA TSHKECTU, OCEBBIX U LIEHTPOOESKHBIX MOMEHTOB UHEPLIUN);
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Komnakrxas navens X

SLPURATRENG  JIRH S| M

6
. \ ) )
©
Pucynok 11 MacTpymMeHTanbHas nanens M3mepenus u
JTAArHOCTUKA

- KHOIIKa BbI30Ba naHenu @uiabTpsl 7 , puCcyHOK 12, KoTopas mpeHa3HaueHa st
oOyerdyeHusi BbIOOpa OOBEKTOB HYXKHOIO THIA (€CIM NPH HaBeJIEHUH Kypcopa Ha
O00BEKT 3aTPYJHUTEILHO BHIOPATh HEOOXOIMMBIM 3JEMEHT, K MPUMEPY, HEOOXOIUMO
BbIOpaTh KaKyl0-TO TpaHb, a BMECTO 3TOTO BeIOUpaeTcs e€ pedpo).

KomnakrHans naxens v X |
SRLPURATRENG |7 @ P @SS [hey LB o |2 @
L O) )

L

Pucynok 12 MnctpymeHntanbHasa nanenbs OUIbTPHI
- KHOmKa BhI3oBa maHenn Cnemuduxanus 8 ,pucyHok 13, Ha KoTOpO#l pac-

MOJIOKEHBI KHOTIKM BbI30Ba KOMaHJ pabOThI CO celu(pUKaIUei;

KomnakThan nanens

r«wz:wwmw DR &8 2Lk B EH BB O =
|

'©) J
&)

Pucynox 13 UnctpymenTanbHas nanens Crenudukams

- KHoOmMKa BbI30Ba mnaHenu Ot4uersl 9 , pucyHok 14, Ha KOTOPOH PacHOJIOKEHBI
KHOIIKM BBI30Ba KOMaHJ CO3/IaHHs OTYETOB IO CBOWCTBAM OOBEKTOB B IpauuecKOM
JOKYMEHTE WJIH MOJIEIH;

KoMnakrTHan naxvenn v X
BRLIURATRELSG BEF B & B S

Pucynok 13 NuacTpymeHTanbHasg nanenb OTYEThI

- KHOITKA BBI30Ba MaHenu JjaeMeHThI oopmienusi 10 , pucynok 14, Ha KoTOpOi
pAacnoJIOKEHBI KHOMIKM BbI30BA KOMAaHJ MPOCTAHOBKH Pa3MEPOB U CO3[IaHUS YCIOBHBIX
0003HAaYCHUI Ha JETaNH;

Komnakrsan nasens

v X
BLOURATRENG @ UASE Fh LB L £E
)

N

10) T @

Pucynox 14 UncTpymeHTanbHAS TaHEIbh DJIEMEHTHI 0(OPMIICHUS

- KHOTKAa BbI30Ba MaHENIHd JJieMeHThbl JUCTOBOro tejga 11 , pucyHok 15, Ha
KOTOPOM pacroyiiokeHbl KHOMKHM BBbI30BA KOMAaHJ IOCTPOEHHUS JHCTOBOIO Tela Hu
JIMCTOBBIX DJIEMEHTOB;
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KomnaxkrHan nanenn v X

WLPURATRENG f ) 4 I | © O ; w h Q| 7
)i i o= ]

Pucynoxk 15 UHCTpymMeHTaIbHAS NTaHEb DJIEMEHTHI JIUCTOBOTO TEa

Hanuuue yepHOro TpeyrojapHUKa B MPAaBOM HIKHEM YTIJ1y KHOMKH 000N TaHeIu
MPOrpaMMbl CBUAECTEIBCTBYET O HAJIMYMU PACUIMPEHHOW MaHeId HWHCTPYMEHTOB,
KOTOPYIO MOKHO BBI3BaTh YJAEPKAHWEM HAKATOM JIEBOM KHONKHU MBIIIA Ha 3TOU
kHonke. [laHens WMHCTpyMEHTOB C Ha3BaHuem [laHenb CBOMCTB, HAXOAAIIASCA IO
YMOJTYaHUIO B HIDKHEH 4YacTu pabouero CTojia MPOrPaMMBbl, CIYKHT ISl YIPABICHUS
napaMeTpaMu HEOOXOJUMOM KOMaHIbl M MPOIECCOM HUX BbIMOAHEHUs. [Ipu »TOoM
BO3MOYKHBI Pa3JIMYHBIE TIPEACTABIECHUS OJHOW U TOW ke [laHenmn CBOMCTB ISl KaxKaou
KOHKpETHON omepanuu. Hampumep, Ha pucyHke 16 mpeacTaBieHO H300pa)xeHue
[Tanenu CBOMCTB MpHU BBHIMOTHEHUH KOMaHbl OKPYKHOCTb.

| ™, OcbZ
‘ I3y (+) Foxmzd
|| @ NosepxHocTs ebiaaes

@ @ o

@ Onepaums ebigasnne
¥ @ Obeyvaiixa:l
@ 3ckmns3

|

2L 22N D

Pucynok 16 Bbi30B paciiupeHHON TaHEIW HHCTPYMEHTOB HA MPUMEPE
OKPYHOCTH
B neBout wyactu Ilanenun cBoWcTB pacnonoxeHa Ilanens crnenuanbHOrO
YIIPaBJICHUS, PUCYHOK 17, KOTOpasi MO3BOJISIET KOHTPOJIMPOBATH MPOILECC BBHITIOJHEHUS
TEKYIIEH OIEpaLNH.

@8 Sl 12,2587 57,099 Xz [79.639€ 60.05% (@R | X Damer | 134895 Ocu (O] D Crums v
a ,j m L ‘)

‘ @ Oxpy»HOCTD

CoznaiTe o6LEKT UM HINEHITE £ro NapaNeTPbl )
Pucynok 17 Bug I1anenu cBOKCTB Ipy BBINOJIHEHUN KOMaH1bl OKPYKHOCTb.
['maBHbIM O0OBEKTOM pabouero okHa siBisiercs: [epeBo mojaenu, pucyHok 18, B
KOTOPOM II0Ka3aHa IOCJIEAO0BATEILHOCTD I1aroB IOCTPOCHUSA MOJAEIU. B HEel MOXKHO
pEIaKTUPOBATh CBOWCTBA NMPUMEHSAEMBIX ONEpaLMi, a TaKXKE yAAIATh UX, [IPU ITOM
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YAAIATCS M BCE IIAard, KOTOpPhIE OBLIM MPUMEHEHBI TIOCIIe yAalsIeMoro. B Heill MoXHO
pedaKkTUPOBaTh CBOMCTBA MPUMEHSEMBIX ONEpallHii, a TAK)XKE YAIIATH UX.

&) XOMMAC-3D V15 - flerans Lm3d
3 Feaaxtop Bgaenss B Onepagm  Cpe

D-28 &~ B~ ¥ X =
tH o []233 & owcreesi oo ) [+] [
. ,

2

%

L4
-

(@ Herans (Ten-1)
ti L (r)Hasano xoopanmat

& (-) 3cxensl
o Onepauns soigasnnearma:3
By 30003
B Onepouns eoigaennearmsd
E: 3cxmed
, Onepauns esigsennessmn:s
5 Cxpyrnesme2
. Cxpyrnesme:3
B Cxpyrnermed
I3y () 3cxmsS
- Bripesars anement nigasnnearng:l
E; (-) 3exensd
B Bupesars snement euigsennearma:l
E} Soamxd
- Boipesars 3NeMEnT BniZ2ENnEaHuA; 3
$37 Maccue no cerxel
. CxpyrnesmesS
B dacxal
B vacxa2
[h (-) 3cxnsB
[} 30009
A Onepauna exigaenmearmnd

30w ulPaendPB % 288 ernp<>e

PI/IcyH(-)K‘ 18 JlepeBo Mojenu.
KoHTpoJsbHbIE BONIPOCHI:
1. U3 4gero coctout unteppeiic cuctemsl KOMITIAC 3D?

2. JlaTe omnpenesieHue reoMeTpudeckuM npuMmuTuBaM. Kakue npumutusel Bol 3Haere?

[IpakTuyeckas padora 20

Tema: OcHoBbI mocTpoeHus ueprexeit (2D).
Heab: [IpuobpereHre HaBBIKOB co3AaHUs YepTexeil B cpeae 2D.
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Ilepeyens o00opynoBaHWsl, Y4YeOHO-HAIVISJAHBIX MOCOOMM: KOMIIBIOTEPHI,
nporpamma KOMITAC-3D.
3apanue: C nomorsio cucteMbl KOMITAC 2D nocTpouts ueprex 0osra.

]

Pl va i)

Lukh

KpaTtkue Teopernueckue cBeJeHUs:
B mnactosmee Bpemst OonbIIMHCTBO mojb3oBarenieil CAIIP oCHOBBIBaIOT CBOIO

paboTy Ha ABYXMEPHBIX, TO €CTh IUIOCKUX TEXHOJOTHSIX. B 3TOM citydae 31e€KTpOHHBIM
YEepTEe)K COCTABISAECTCA W3 OTACIBHBIX T€OMETPUYECKUX MNPUMUTHBOB. I[lpu BBOAE
Tr€OMETPUUECKUX OOBEKTOB, COCTABIISIIOIIMX BBIYEPUMBACMYIO JETallb, KOHCTPYKTOP
MOJKET HCIOJIb30BaTh 3HAHUS U HABBIKH, MPUOOPETCHHBIE MTPH YEPUCHUH Ha KyJIbMaHe,
TaK KakK JIOTMKa YepyeHHs B OOOMX ciydasgx HMeeT MHoro ooOmero. OCHOBHOU
HepocTaTok 2D-cuctem 3akitouaeTcss B TOM, YTO TMPH CO3/IaHWHU IJIOCKOTO UYepTeka
KOHCTPYKTOpPY TPHUXOJWUTCS MBICIUTh HE B TEPMHUHAX MPOEKTHPYEMOW JeTalu
(ocHOBaHUe, OTBEpcTHE, PEOPO KECTKOCTHU), a B TEPMHUHAX TPATUIIMOHHOTO Habopa
reOMETpPUUECKUX MNpUMHUTUBOB. OrpanuueHuss 2D-cucteM OCOOEHHO —HAarJIIHO
IPOSIBIISIIOTCS, KOTJA TOBEPXHOCTh JETadd HMMEET CJIOXKHYI (opMmMy WM, KOraa
HEOOXOJMMO MOCTPOUTH AKCOHOMETpUYECKylo mpoekuuio. Orpanuuenus 2D
IPOEKTUPOBAHUS

- HEBO3MOXXHOCTh MIPOCTOTO aHAJIN3a COOPOUHBIX KOHCTPYKITHA,
- mpoektupoBanue B 2D ycnoxHsET mpoiecc mpoBEpKH;
- 2D-mpoekTsl TpeOyIoT (pu3ndecKux mpOTOTHUIIOB,
- Hedh(PEKTUBHOCTH CO3JIaHUS YCPTEIKEH;
- HeynoOHoe u3MeHeHHne 2D-poeKToB;
HEBO3MOXKHOCTb nepeaauu 2D-1aHHbIX B IPUKJIIaJAHbIE POTPaMMBbI;
JUIATEJIBHBIN TIPOLECC U3TOTOBICHUS YEPTEKEH;
JIOTIOJTHUTEbHAS paboTa MpHu pa3padoTKe PyKOBOJCTB M JOKYMEHTAIIHH.
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Iopsaok BeINOTHEHUsI padOThI:

1. Co3znaTth HOBBII TOKyMEHT BbIOpaB TNl YepTek.

2. JIOmKHBI OBITH BKJIIOYEHBI CIEIYIOIIME TI00anbHbIE MPUBSI3KHU: OJnKaiias
TOYKa, MEPECEUEHUe, YIJIOBas NpUBSA3Ka. AKTUBHM3UpPYHTe KOMaHny HemnpepsIBHBIN
BBOJI 00bEKTOB Ha naHenu I eomempus.

3. BrimonHuTe KOHTYp BepXHEW YacTU JETalu:

- YCTAHOBHUTE KypCOp B Ha4yaj0 KOOPAMHAT M HAXMUTE JIEBYIO KHONKY MBIIIN -
HavanpHas Touka 3aduKcUpoBaHa. B cTpoke mapamMeTpoB BBEIWUTE 3HAYCHUE JJIMHBI
HepBOro oTpeska, paBHoe 25 mm (50:2=25), nepemecTuTe Kypcop BBEpX OT Haydaja
KOOpAMHAT J0 cpabaTbiBaHUs yIiaoBoW mpuBs3ku «Yroa 90°, 3adpukcupyiite
KOHEYHYI0 TOYKY IIEpBOIO OTpe3Ka Ha)KaTHEM JIEBOW KHONKM MblM. IlocTtpoiite
BTOPOIl OTPE30K (TOPU3OHTANBHBIN) JIMHOW 50 MM W 3HAYEHUEM YIJIOBOM MPUBSI3KU
«Yron 0°. Tperuit orpe3ok - amuHoil 20 MM (90-50=40, 40:2 = 20) u 3HaUYEeHUEM
YIJIOBOM TPUBS3KU «Yron 90°». UerBepTsld oTpe30K InuHOM 50 MM M 3HAYEHUEM
YTIJIOBOM MPUBS3KU «YTOI 0°%.

JUIs TOCTPOEHMsST IIATOrO0 OTpe3Ka BOCIOJIB3YWTECH JIOKAJIbHOM IIPUBI3KOU
BolpaBHuBaHMe (HaKMUTE MpaByl0 KHONKY Mblin - [IpuBsasku - BrlpaBHUBaHuE).
IlepemecTuTe Kypcop BHU3 10 IIOSBJICHHWS BCIIOMOTATEJILHOW JIMHUM, YKa3bIBAIOLIECH Ha
TO, YTO TOYKa BBIPOBHEHA OTHOCHUTEJIBHO HAdajla KOOPAMHAT, W HAKMHUTE JIEBYIO

KHONKY MbIln. [IpepBute KOMaHIy e JIns  BBINOJIHEHUST OCEBOW JIMHUU
aKTHBU3UpYiiTe Ha manenu OGo3Hayennss & - Ocepast IMHASA 1O ABYM TOUKAM,
Kypcopom ykaxute aBe Touku. OceBasi quHus noctpoeHa. [IpepBure komaHy.

4. BemonHute (acky ¢ KaTeToM 6 MM U yIJIOM HakJIoHa 45°aKkTUBU3UPYHTE HA

nanenu I'eomempusa xomanny dacka “\.. JlomkHa GbITh akTHBHA KHOIKa ddacka 1o
ajaude u yray. Ilone mmmHbI Qacku akTUBHO, MOITOMY BBIOEpUTE M3 CHHUCKA «O» H
Haxxmute [Enter], mone yrna ¢acku craHOBUTCS akTHBHBIM. Eciii HE CTOWT 3Ha4YCHUE
yria 45°, To ycranoBute. KHOnkH Y cekaTh nepBblil 1 BTOPOH 3JIEMEHTbl AKTHBHBI,
[ToxBeauTe Kypcop K OJHOM CTOpOHE MpsSIMOM (B JaHHOM ciiy4ae O€3pas3jiMuHO K
BEPTUKAJIBLHON WM TOPU30HTAIBHOM, TaK Kak yroja 45°) u HaXMUTE JIEBYIO KHOMKY
MBIIIIH, 3aT€M K APYToH, hacka mocTpoeHa. BelmonmHuTe MOCTpoeHne BTOpoit packwu.

5. Brmonnute ckpyrienue paguycom R6 (aHanoruuHo Kak mocTpoeHue (hacok).

6. BrmonnuTe ouepk HIKHEN yacTu aetainu. Komanga CuMMeTpHsi CTAHOBUTCS
aKTUBHOM TOCJIE BBIJIEJICHUSI HEOOXOIMMBIX 00BEKTOB, TO3TOMY HaA)XKMUTE Bhlgesienue

- Cexkymeii pamkoii =, Pacrionoxure paMKy BbIILIE OCEBOM JIMHMH, B 5TOM CIIydae He
NPOM3OUIET BhIIEIEHHE OCeBOM nHuu. HaxxmuTe kHonky CMMMeTpUsi = Ha MaHeIu
PenakrupoBanue 7. Knonka OCTaB/IsiTh MCXO/HbIE 00LEKTHI aKTHBHA. Ha manenu
CIIELIMAIBHOTO YMPABJICHUS HAXKMHUTE KHONKY BbIOOp 0a30BOro o0bekTa, Kypcopom

YKa)KUTE OCEBYIO JIMHUIO U TIOJTYyYUTE U300pakeHue, pUCYHOK 1.
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Pucynox 1

/. BpINOTHUTE KOHTYP BHYTPEHHEW YacCTH JETAIU:

- IIOCTPOMTE TOPU3OHTAIBHYIO MPAMYIO, OIPEACIAIONIYI0 B pa3pe3e OTBEPCTHUE
nuameTpoM 20 MM, Bocmodib3yitech komanaoil Ilapajie/JbHBIM OTPE30K Ha MaHEeIu
TI'eomempusa. Ha 3anipoc cucteMsl Vkaowcume npamyto 0ns nocmpoenusi napanieibHo20
ompe3ka KypcOpOM YKaXUT€ OCEBYX JMHMIO. llosme s BBOJa 3HAyYeHUs JUIMHBI
OTpe3Ka aKTUBHO, MIOATOMY ¢ KiiaBuaTypsl Habepute «100» u Haxkmute [Enter]. Tocne
BBOJIA JUIMHBI CTAHOBHUTCS AKTUBHBIM IMoje PaccrosiHMe 10 OTpe3Ka, MO3TOMYy C
kinaBuarypsl HaOepure «l10». IlogBemuTe Kypcop K BEpPTHKaIbHOM HOpPSAMOW 0
cpabaTbiBaHUs 11100anbHOM npuBs3ky Ilepeceyenue n HAXXMUTE JIEBYIO KHOIIKY MBIIIIH.

- mocTponTe ¢acky ¢ karetoM 4 MM u yriioM 45° Ha manenu Ieomempusn

BbI30BUTE KOMaHny Dacka L. Bemure IaHHBIC 3HAYCHHS KaTeTa M yria. Ilpu
BBITIOJTHEHUU  (AcKu TOPU3OHTAIBHBIM  OTPE30K OyJeT TmepecTpauBaThCs, a
BEpTUKAILHBIN HE Oynet. BeiOepute, Hanpumep, NEPBLIM JIEMEHTOM TOPU30HTATbHbBIN
OTPE30K, a BTOPBIM - BEPTUKAIbHBIA. B 3TOM cimy4yae mjisi BTOPOTO 3JIEMEHTA

HeOOXOAMMO ClIeNaTh akTUBHON KHonKy He ycekarh BTOpOii 2aemMent . Ykaxure
KypCOpOM BHayaj€ TOPHU30HTAJbHBIA OTPE30K, a 3aTéM BEpTUKaJIbHbIA. Jljis
nocTpoeHusi (acku, 3aJaHHOM JBYMS KaTeTamH, BBIOEPUTE B CTPOKE MapamMeTpoOB
crioco6 moctpoenns Io aBym ammmam -, CaMOCTOSTEIBHO TMOCTPOHTE (acKy.
IIpepBuTe KOMaHy.

8. BBINIOIHUTE IITPUXOBKY C MapaMeTpaMM: WIar 5 MM, yroj HakjioHa 45°. [l

BBLINIOJIHEHNST BEPTUKAJIBHBIX JIMHHUN clenaite akTMBHOW Komanay OrTpesok ' mHa

navenu [I'eomempua. llpoBeauTe BEpPTUKAIBHBIE TIPSAMBIE 1O OCEBOM JIMHHUU
(rmobanpHas mpuBszka [lepecevyenue 10DKHA OBITH BKITIOUEHA), PUCYHOK 2.
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Pucynoxk 2.
9. IlpoctraBbTe paszmepsnl: «4x45%%, «50», «100». D10 NHMHEHHBIE pa3sMeEpbl OT

oOmeit 6a3bl. /{151 MpOCTaHOBKM JaHHBIX Pa3MEpPOB YKaKUTE TOUKY oO1el 0asbl, 3aTeM
BTOPYIO TOYKY, IOKaXUTE HAIpaBJICHHUE MPOCTAHOBKU pa3mepa (ropusoHTajigbHoe). B
1oJjie TEKCTa pa3MEpHOW HAJIUCU CUCTEMa aBTOMATHUYECKU IOKa3aja pasMep «4».
[I{enkHUTE JIEBOM KHOIKOW MBIIIM B IIOJIE TEKCTa Pa3sMEPHOW HAJIMCH, OTKPOETCS
okHO, Haxxmurte kHomnky [x45°] mist odpopmiienus Hannucu «4x45°», 3aTeM KHONKY
[OK]. 3aduxcupyiiTe noaoxkeHue pa3MepHON JTUHUM IIEITUYKOM JIEBOM KHOIKHU MBIIIU U
YKaXUTEe cleayronme (BTOpble) TOUKH, ompenenstommue pasmepbl «50» u «100».
[TpoctaBeTe pasmepsr: «10», «16», «6», «6x45°» (2 dacku). [ns sToro BeIOEpUTE
xoMmaHay JlmHednwiii pasmep L. Jlnsg mpocTaHoBKH pa3mepa «6x45% (2 dackn)
YKQXXUTE MEPBYIO M BTOPYK TOYKH, ONPEACISIIONIME pa3Mep KaTeTa, B IOJIE TEKCTa
pa3MepHOM HAJMKUCH CUCTeMa aBTOMATUUYECKHU MOKaxeT pazMep «6y». lllenkHurte neBoit
KHONIKOM MBIIIM B MOJIE TEKCTAa Pa3MEPHOM HAAMMUCH, OTKPOETCA OKHO. Haxxmmure
KHOTIKY [x45°] mist opopmienus Haamucu «6x45°». Jlyis BBIMOTHEHUS HAAMUCU «2
(ackm» (TEKCT MOJA pa3sMEpHON HAAMUCHIO) OTKPOUTE MoJjie, MpeAHA3HAYCHHOE s
BBITIOJTHEHUS TEKCTA MO Pa3MEPHOU HAANUCHIO. J[JI1 3TOro HAXKMUTE HA KHOIIKY [»]| U B
OTKPBIBIIEMCS TIOJIE BBIMIOJIHUTE JIBOMHOM IIETYOK JIEBOM KHONKOW MbIH. [losBsTCS
maoyioHbl. Beibepure M3 HUX HEOOXOIUMBIM ITA0JIOH: «2 (pacKHy, IIEIKHUTE HA HEM
JIeBOM KHOMKOW MblH, 3areM kHOMKy [OK]. 3adukcupyiite mosoxxeHue pasMepHOU
JUHUM HIETYKOM JieBoW KHOmMKM MbimH. IlpoctaBeTe pasmepst  «10», «6»
CaMOCTOSITEIIbHO.

Jlnst mpocTaHOBKU pa3mepa «16» BblOepuTe TOUKM NpUBS3KU. B maHHOM ciyyae
BBIHOCHAS JIMHUSI U3 TOYKH 2 OyJeT HaKJIaJbIBaThCA Ha yKe uMmerouryrocs. [loatomy B
CTpOKe mapaMeTpoB akTuBu3upyite Ilapamerpbl U OTKIIOUKMTE KHONKY OTpHCOBKA
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BTOPOIi.

[TpocraBbre pasmepsl auameTpoB: «90», «50» komanmoi JinneiHbIii pa3mep ..
[locne ykazaHusi epBOil M1 BTOPOIM TOUYEK MPUBSI3KH pa3Mepa IIETUYKOM JIEBOM KHOIKH
MBIIIK B MoJie TeKcTa TeKCT HaAmMCcH, OTKPOWTE OKHO, MPOCTAaBbTE CUMBOJI 3HAKa
nuametpa. J{ms mpoctaHoBku auameTrpa «50» B CTpOKE mapaMeTpoB HAKMUTE KHOIKY
IapameTtpsl, 1 ycranoBuTe PyuHoe pazMeliieHre TEKCTa JiJisl PACOI0KEHUSI pa3MEPOB
B IaxMaTHOM Topsake. J[ms mpoctaHoBku pasmepa auamerpa 20 BOCHOIB3YHTECH
koMmaH0i JIuneitHblii ¢ 00psIBOM. Ha 3anpoc cucteMsl Ykaxcume 6a306wtit ompe3ox
011 NPOCMAHOBKU PA3MEPA C 00PbIBOM YKAKUTE OTPE30K MPSIMOU, ONpEeSIomui B
paspese HWIMHIPUYECKOE OTBEPCTUE AUaMETPOoM 20 MM.

AxtuBusupyiite TekeT HaamucH, TPOCTaBbTE CUMBOJI 3HaKa JMAMETpa U
BpyuHyI0 BBemute Haanmuch «20». Cnenaiite aktuBHbIMU IlapaMeTpnl u BeIOepuTE
Py4Hoe pa3MeleHue Tekcra.

I[IpocTaBbTe YTIIOBOM pa3zMep, BHIOpaB KoMaHIy YIioBoii pasmep & . Ykaxure
NOCJIEIOBAaTEIbHO JIBA OTpE3Ka MpsSIMOW, B CTpPOKe mapameTpoB BbiOepure Ha
MHHUMAJbHBIH (OCTPBIH) yroJ, B nmapamerpax ykaxure Ha mouake BJieBo. [IpepBure
KOMaHy.

[IpoctaBpTe paanalibHBIN pa3Mep, BbIOpaB koMaHay PaamanbHbli pa3mep A B
napametrpax - Ha moske BiaeBo. [IpepBure komanmy.

KoHTpoJibHBIE BONIPOCHI:

1. C noMouipo Kakux KOMaH/l IPOCTaBISIOTCS TMHEHHbBIEC pa3Mephl?

2. C nomolIp0 Kakux KOMaHJ TOCTPOUTh dacky?

[TpakTuueckas padota 21

Tema: Co3ganue 3D Moaenu MeTo0M BpaleHusl.

Heas: IIpuobperenne HaBbikoB 3D MoaenupoBaHusi B IPOrpaMMHOM KOMILIEKCE
KOMITAC-3D c ucnonb30BaHHEM OTIepaIiiii BpaIeHHs.

Ilepeyens 000pyAOBaHUSL, Y4YeOHO-HATJISJAHBIX MOCOOMI: KOMIBIOTEPHI,

nporpamma KOMITAC-3D.
3apanue: [loctpouts neranb 60JITa METOJIOM BpAILICHHUS.
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Kparkue TeopeTudyeckue cBeieHUS:

OcHoBHOE npenmyiiecTBo 3D-MoIeIUpPOBaHUSI COCTOUT B TOM, YTO IO TOTOBOM
MOJIEJIM JIETKO MPEJCTaBUTh KaK W3JeNue WM O0OBEKT BBITJISIAT B IPOCTPAHCTBE, UMES
IPU 3TOM CKOJIb YTOJIHO CJIOXHYIO Gopmy. 3D-cucTeMbl MO3BOJSIOT CMOJEIHPOBATH
U3/1eIMe/00BEeKT /0 CO3JIaHMsl YepTEKEeW WM ONBITHBIX 00pa3ioB. (OCHOBHBIM
JTOKYMEHTOM B JTOM CIllydae SBIAE€TCS OObEMHAs KOMIIbIOTEpHAs Mojelb. B
00BEMHOCTH M COCTOMT OJHO U3 IJIaBHBIX €€ mpeumyiiecTB. HecnyuaitHo
BU3yaJIM3allMsl U3JCNIUsI 3aHMMAaET IMEepPBOE€ MECTO B JJIMHHOM CIIHCKE MPEUMYIIECTB
TPEXMEPHOTO MOZEIUpPOBaHUsA. Beab MIOCKUMN 4YepTeX CTAaTUYEH, a MOJAEIb MOYKHO
MOBOPAaYMBAaTh U U3y4aTh C JIOO0OM TOYKH, MEHSsI MacmTad MpocMOTpa MO CBOEMY
ycMoTpeHuto. [Ipu 9ToM HECIIOKHO 3aMETUTh OIMMUOKH W HECTHIKOBKHM B MPOEKTE U
OLIEHUTH CTENEHb €r0 COOTBETCTBUSA UCXOJHOMY 3aMBbICITY.

[Ipy ucnonab30BaHUM TMAKETOB TPEXMEPHOTO MOJEIMPOBAHMS IS 0003HAUYCHUS
FeOMETPUYECKUX 00BEKTOB MPUMEHSIOTCS CIICIIMATbHBIE TEPMUHBI.

TBepaoe Teno oOpazyercss B TNPOCTPAHCTBE OJHONM WJIM  HECKOJbKHUMHU
MOBEPXHOCTSIMU PA3HBIX THUIIOB, KOTOpPhIE 00pa3yloT B HEH IpaHu, pedpa v BEPIIUHBI IO
3aMKHyTOMY o0O0BeMy. st co3maHuss OOBEMHBIX JJIEMEHTOB M CaMbIX TMPOCTHIX
MOBEPXHOCTEHN UCTOIB3YETCS TIEpeMeIleHne TUIOCKuX Guryp B npoctpancte. [1nockas
burypa, B pe3yabTare nepeMenieHrus KOTopoi o0pa3zyercs 00beMHOE TEJIO WIIN IMTOBEPX-
HOCTbh, HA3bIBACTCS ICKU30M, a CaMO TNEepeMEIlCHHE — omepamuei. DCKU3 MOXKET
pacrojiaratbCsl Ha OJJHOM U3 CTAaHJAPTHBIX TUIOCKOCTEN MPOEKIMK, HA TUIOCKOW T'PaHU
CO3JIaHHOT'0 paHee dJIeMeHTa (MJIM MOBEPXHOCTH) UJTM Ha BCTIOMOTATEJIbHON IJIOCKOCTH.

DCKU3bI CO3AAI0TCS CPEACTBAMH MOAYJIS MJIOCKOTO YEPUECHUS U COCTOAT U3 OJHOTO
WJIU HECKOJIBKUX KOHTYPOB.

KoHTYyp - 0IHO U3 OCHOBHBIX MOHSATHUW IPU ONMMCaHWM Acku3a. [Ipu mocTpoeHun
ACKH3a TOJ KOHTYpOM IMOHUMAaeTcs rpaduyeckuii 0OBEKT (OTPE30K, ayra, CIUIAiH,

NpsAMOYTOJIbBHUK U T.,Z[.) HJIIM  COBOKYIIHOCTL IIOCJICAOBATCIBbHO COCAMHCHHBIX
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rpaduueckux 0ObEKTOB.

[TocTpoeHne neranu HayMHAETCsl C OCHOBAHUS - MEpPBOro (popmooOpasyrouiero
JIeMeHTa. B CBA3M € T€M, 4TO OCHOBAHUE - 3TO IIEPBOE, YTO CO3AACTCS, €€ MOCTPOCHUE
CBSI3aHO C J100aBJIEHUEM 0OBEMHOIO TEIA.

[Ipu co3manuu Mopenu, B MEPBYIO OYepeab, HEOOXOAMMO PEIINTh, KaKou u3
AJIEMEHTOB CO3/1aBa€MOM JeTaal HEOOXOAMMO HCIOJB30BaTh B KaueCTBE OCHOBAHUA.
Jlnst 3T0oro HEoOXOJMMO HMMETh MPEACTABIECHUE O CO3JAaBa€MOM JETaiu B IUIAHE €€
KOHCTPYKIUH.

OOBIYHO B KayeCcTBE OCHOBAaHUS O€pyT TOT 3JIEMEHT, K KOTOPOMY IIpOIIE U
yoOHee J00aBIATh BCE NMPOUYUE HJIEMEHTHI. Takoi MOoAX0J YaCTUUHO WUJIU MOJIHOCTBIO
IOBTOPSAET TEXHOJOTHYECKHUI MPOLECC U3TOTOBIICHUS JETANIH.

Iopsaok BeINOJTHEHUs] padOThI:

1. Haxumaem Co3aarb (HOBBIM TOKyMeHT) — [lertans. BeiOupaem onHy u3
IJIOCKOCTEW M HaXXUMAaeM KHONKY Jcku3. llocne yero BeruepumBaeM 3CKW3 JaHHOU
Mozaenu, pucyHok 1. Ocp cummerpun 1  3amaercs oceBoil nuHueil. g 3Toro
HEOOXOJMMO Ha)kaTh Ha IMOCTPOCHHBIM OTPE30K M B MOSIBUBLIEMCS OKHE CBOMWCTB
BbIOpaTh COOTBETCTBYIOIIMI Tun. Takke MoxHO Ha IlaHeam CBOMCTB MOCTPOECHMS
OTpe3Ka 3apaHee BbIOpaTh HEOOXOIMMBIH THII.
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Pucynoxk 1

2. BplliTu U3 pekuMa ICKM3 W Ha MaHENM UHCTPYMEHTOB Komnaxmmnasn
HAXXaTh KHONIKY ' PenaktupoBanue neranu. Jlamee Ha HU)KHEW 4acTH MaHEIW Ha
pacIIMpEeHHON BKJIAJKe HaXaTh KHOMKY Onepamusi BpalieHusi U yOeauThCs, 4TO B
IIaHEJIM CBOMCTB 3aJaH yroi moopora 3cku3a 1 (360°) u BeikimoueHa omnius ToHkast
CTeHKa 2,  PHUCYHOK 2.
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Pucynoxk 2.

3. 3aMeHUTh IWIMHAPUYECKYI0 TOBEPXHOCTh JUAMETpoM 56 MM Ha
HIECTUTPAaHHYI0, B KayeCTBE IUIOCKOCTU 3CKH3a BBIOMPAETCS TOpLEBas MOBEPXHOCTb
storo nwiMHapa. C nomoursto komanapl CnpoenupoBaTh 00beKT 1 Ha BbIOpaHHOM
IPAaHU CTPOUTCS OKPYXKHOCTh JIHaMeTpoM 56 MM. B IOCTpOEHHYH0 OKpPYKHOCTb
HE00X0IMMO BIIUCATh HIECTUYTONbHUK. /{1 3TOro Ha nanenu Komnakmnuas Haxxumaem
KHONIKY MHOroyroibHMK 1 ¥ Ha maHenu CBOMCTB 2 BRIOMpPAEM KOJIHYECTBO BEPIIHH -
6, neatp B Touku 3, [lo omucaHHoOil OKpY»kHOCTH 4 U BBHIOMpPaeM OKPYXHOCTH 5, B
KOTOPYIO HEOOXOAMMO BIHCATh IIECTUTPAHHUK, PUCYHOK 3.
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Pucynoxk 3.

4. YOupaeMm OKPYXHOCTh U CTPOUM HOBYIO C TMAMETPOM OOJIBIIUM, YeM 56 MM
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C MLeJbl0 YJAJIeHUs MaTepuajla BHE IIECTHYIOJbHHKA [OCPEACTBAM OIEepaluu
Boipe3aTs BbIIaBJAMBAHHEM, T.K. IPU HAJIMYMUU JABYX SCKU30B YJAISETCS BCE, YTO
HAXOJUTCS MEXIY HUMHU Ha 3a/IaHHYIO [IyOUHY, PUCYHOK 4.
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S. HecTH ¢acku ¢ momonisio kHonku Packa 1 Ha nmanenn Komnakmmuasa. Tlocne

ATOr0 HEOOXOAMMO yKa3aTh B MAHEIU CBOMCTB JUTHHY 2 U yroil 3 Gacku, Mol KOTOPbIM
oHa HaHeceHa. [locime sToro BeIOMparoTCs camu pedpa, Ha KOTOPBIX HEOOXOIHUMO
caenarb packy, B HaIlIeM ciiydae 3To pedpa 4 u 5, pUCYHOK 5.

PucyHoOK 5.

73



6. Co3nanne  yeThIp€x oTBepcTUi AuameTpoM 11 mm. Tak Kak 3CKU3 MOXKHO
CO3/aBaTh TOJIBKO HA MJIOCKUX IMOBEPXHOCTAX, HY’KHO [TOCTPOUTH BCIIOMOTaTEIbHYIO

7. IUIOCKOCTh, KacaTeNbHYIO K HWINHAPY. I 3TOro Ha maHeau UHCTPYMEHTOB
Komnaxmmnaa BpiOupacM BcemomorarteabHasi reomerpusi 1 m HakuMaeM KHOIKY
KacarenbHaa miockocth 2. J{ns MOCTpOEHHS IUIOCKOCTH HEOOXOAMMO YKa3aTh
WIMHIPUYECKYIO TIOBEPXHOCTh 3 M OJIHY W3 KOOPAMHATHBIX IUIOCKOCTEH, KOTOPOH
Oyner nmapajiensHa BcrioMoraTenbHast IiockocTh 4 (k npumepy, XY). Takum oOpazom,
IIOCTPOUTCS IIJIOCKOCTH 5. Ha HOBOM INTOCKOCTH CTPOUTCA 3CKU3 OTBEPCTHSA 110 LEHTPY,
PHUCYHOK 6.

Pucynox 6.

[TomydyeHHast OKPY)KHOCTH BBIpE3acTCs Ha HYXHYIO ITyOmHy. UTOOBI OTBEepcTHE
COIII0O Ha KOHYC, HY)KHO pa30WTh OMEpaluio BhIpe3aHus Ha JBe. B xozae mepBoit
BBIpE3aeTCAd LWJIMHIPUYECKOE OTBEPCTHE HA TIyOMHY 8 MM, a B XOJi¢ BTOpPOHl -
KOHHUYECKOE OTBEPCTHE, JIJIsl UEro B MAHEIN CBOMCTB HA/IO YKa3aTh pacCcTosiHUE (TI0 CyTH
r1youHa) 1 1 yKJIOH CTEHOK OTBEPCTHS 2, PUCYHOK 7.
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Pucynoxk 7.
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JIyist Toro 9TOOBI HE CTPOUTH ISl OCTAIBHBIX TPEX OTBEPCTUH BCIIOMOTATEIHHBIC
IJIOCKOCTH, MOKHO BOCIIOJIb30BaThCA MaHeNblo MHCTpyMeHTOB MaccuB 1 u HaxaTh
KHONIKY MaccuB 1o KOHIleHTpUYecKkoil cerke 2. Ha maHenu cBOMCTB cHaudana

BbIOMpaeTcs BKJIaaka Bbioop
MOBEPXHOCTh OTBepcTUst 4
yKa3bIBaeTCs MUIMHAPUYECKAS TT

00beKTOB 3, W B JEpEeBE MOJEIU YKa3bIBACTCA
caenanHoro panee. Ha Bkmagke Ilapamerpbr 5
OBEPXHOCTh 6, Ha KOTOPYIO JOJKHBI ObITh HaHECEHbI

OTBEPCTHSI, TaK K€ HX KOJUYECTBO (UEThIpe) 7/ MO KOJBIEBOMY HAINpaBICHUIO Ha

naHesu 8, pUCYHOK 8.
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Pucynoxk 8.

JIns TOYHOM NPOBEPKH BCEX BHYTPEHHUX PA3MEPOB JIETAIN CAEIAEM BBIPE3

Ha TIAHEeNW HWHCTPyYMEHTOB Komnaxmnasa BbiOepeM

PenakrupoBanue aeranu 1 n HaxxmeMm kHONIKY CedyeHHe MOBEPXHOCTHIO 2 U BEIOEpEM

wiockocTh ZY 3, pUCyHOK 9.

KoHTpoJibHBIE BONIPOCHI:

Pucynok 9.
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1. Kak BnucaTh MIECTUTPAHHUK B OKPY>KHOCTh?
2. Kak noctpouTh BHyTpeHHEE KOHUYECKOE OTBEpCTHE?

[TpakTuyeckas padora 22

Tema: Co3ganue 3D Monenn MeTOAOM BbIJABIMBAHHUS.
Heas: [Ipuobperenne HaBblkOB 3D MoaennpoBaHusi B MPOrpaMMHOM KOMILIEKCE

KOMIITAC-3 ¢ ucnoap30BaHUEM OINEpaluil BbIIABINBAHUS U BbIPE3aHUS.
Ilepeyenbs o00opynoBaHusi, Y4eOHO-HAIVISIAHBIX TMOCOOMM: KOMIIBIOTEDHI,

nporpamma KOMITAC-3D.
3aganme: [TocTpouTts AeTanb KpOHIITEHHA.

KpaTtkue TeopeTnueckue cBeIeHUsI:
Jns Toro 4toObl CO3/1aTh OOBEMHYIO MOJI€NIb, Ha BBIOPAHHOM IUIOCKOCTH

MPOCKIHUM BBHIYEPUUBAIOT IUJIOCKYIO (UTYypYy, HA3bIBAEMYHO O3CKHU30M, a 3aTeéM €€
nepeMeIalnT B MPOCTPAHCTBE, CJIEl OT MEpPEeMEIICHHUs 3CKU3a ompenenser (popmy
aneMeHTa (HampuMmep, MOBOPOT JIYyTH OKPYKHOCTH BOKPYT OocH oOpasyer cdepy HiIu
TOp, CMEIIEHNE MHOTOYTOJIbHUKA - TTPU3MY, U T.]1.

dopmoobOpa3zyroliee TepeMelIeHNe 3CKH3a Ha3bIBAIOT OIepamueii, KOTOphIe
MOXHO BBIOpaTh Ha MHCTPYMEHTaIbHOU MaHenn Komnaxkmuas npu HaXXaTUM KHOIIKU
PenakTupoBanme geranam. /[Ji1 mOCTpOEHUS TBEPIOTEIbHBIX MOACIEH UCIOJIb3YIOTCA
CJICIYIOILIHME TUIIBI OTICPALUN:
-1 Onepanusi  BbIIABJIMBAHUS/BbIPE3aHUsl  OCKW3a B HalpaBJICHUH,

MEPIIEHAUKYJISIPHOM IJIOCKOCTH ICKHU3a;

- 2 Onepauus BpauieHusi (BbIpe3aTh BpallleHHeM) 3CKHU3a BOKPYT OCH, JIeXkKaIlei B
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IINTOCKOCTH DCKH34a,

- 3 Kunemarunueckasi omepanusi - IMICPEMCIICHUC OCKHM3a BAOJb YKaSaHHOﬁ

HAIPaBJISAIOLLIECH;

- 4 Onepaunﬂ M0 CECYCHUAM - IIOCTPOCHHUC TECJIA 110 HCCKOJIbKUM CCUCHUAM-OCKHU3aM.

Iopsaok BeINOJTHEHUsI padOThI:

1. IlpoananusupyiTe re€OMETPHUIO KPOHIITEHA, BUIHO, YTO MEPBOHAYAIBHO
HEOOXOJMMO MOCTPOUTH YroJbHUK 45xX60 U K HEMY JTOCTpanBaTh OCTAIbHBIC IJTIEMEHTHI
MOJIEIIH.

2. 3anyctute KOMIIAC-3D, Bbioepute ommuio ®aitn — Co3aaTrh (HOBBIT
nokymeHT) —*eranb. BblOpaB oJHY M3 KOOPAMHATHBIX IUIOCKOCTEH, HaKMMaeM
KHOMKY Jcku3 ¥ U pucyem B Helt 3cku3 yrosbHuka 45X60 tommmuoit 10 MM, BEIOpaB
Ha MHCTPYMEHTAJIbHOM naHenu Komnaxkmmuas kaonky I'eomerpust 1 v B HHJKHEW 4acTu
na"enu KHonKy OTpe3ok 2. 3apaHee Ha HEM MOXHO CJI€JIaTh BBICTYI BBICOTOM 20 MM U
mpuHoit 15 mm. JlimHa oTpe3ka 3a/1aeTcsi B OKHE CBOMCTB 3, PHCYHOK 1.
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Pucynoxk 1.
3. TlpuMeHHUTH K IOJIYICHHOMY 3CKH3Y OIEPAIlUIO BHIIABIIMBAHKS HAaKaTHEM
0 COOTBETCTBYIOMIEH KinaBuine & BLI3BAaB IPH 5TOM COOTBETCTBYIOILYIO IAHEID
CBOMCTB.
PaccTrostnue, Ha KOTOpOE BBIJIABIIMBACTCS ICKU3, 3a7aercs paHoe 40 mm 1 . Takke
B JIAaHHOM ITaHEJIM MOYKHO HAaCTpauBaTh CIACAYIOIIHME OCHOBHBIC CBOMCTBA!
BBIOMpATh HAIPABJICHUS BBIJABIIMBAHUS 2;
BBIOMPATH CITOCOOBI OMpeeNieHUs TITyOUHBI BhIIaBIUBaHUS 3 (HA pacCTOSTHUE, Yyepe3
BC€, 710 BEPILIUHBI U T.1.);
BBEIOMPATH YTOJI HAKJIOHA BBIJIABJIMBAHUS U €T0 HalpaBJieHue 4,pUCyHOK 2.
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PucyHok 2

4. TlocTpouTh BHYTPEHHIOI I'paHb YroJIbHUKA, KOTOpas CIYXUT JJi1 CO3JaHUs
AcKu3a 00OBIIKN paguycoM 20 MM, IIEHTP KOTOPOW CMEIIEH OTHOCUTEIBHO BEPXHEU
rpaHu yTOJbHUKA BHU3 HA 7 MM. J[J11 3TOro BEIOMpaeM 3Ty rpaHb U HaKUMaeM KHOIIKY
Ockui. [locne yero no3TanHo 4epTUM SCKU3 OOOBIIIKY:

- 171 HadaJia He0OXO0IUMO HAlTH €€ LIEHTp, JJIsl YeTO BhIUYEpUMBAEM JBE MPsMbIC a U 0,
nojtyyas IEeHTp B Touke 1;

- BbIOMpaeM Ha MHCTpyMeHTanbHOU naHenu Komnaxkmuaa xuonky I'eomerpus 2 —
Jyra 3, BbI3BaB IIPU 3TOM COOTBETCTBYIOIIEE MEHIO CBOMICTB, B KOTOPOM 33Ja€M
paauyc 20 MM B OKHE 4 ¥ HaIlpaBJCHUE IYTH B OKHE O;

- yKazaTelieM MBIIIM BbIOMpaeM IEeHTp OoObImKuM 1 M Ha BepXHEW TIpaHU YroJika
BBIOMpAaeM TOYKH 6 U 7/, pUCYHOK 3;

- ynanseMm OTPe3KH @, 6 U MEXy TOYKaMu 6 U 7 CTPOMM HOBBIA OTPE30K, MOTydast

OKOHYATEIbHBIN ACKU3 OOOBIIIKH, PUCYHOK 4;
Jlanee, aHAMOTWYHBIM, KaK M B TMPEABIAYIIEM clydae, 00pa3oM MPUMEHSEM OIEPAIHIo
BbIAABJINBAHHUA K O9CKU3Y 606I)IIHKI/I, BbIJJaBJIMBast €0 Ha 5 cM.
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Pucynok 3.

Pucynok 4.
5.  CkpyrauTh Kpasi yrojdbHUKa TakK, 4TOOBl OHU COBMAJAIM C MOBEPXHOCTHIO
000bIIkK. JlJis 9TOro HaIO0 HApUCOBaTh C KaXJAOW CTOPOHBI YrOJIbHUKA H3CKHU3
BBICTYTIAIOIICH TJIOMIAM KPOHIITEHHA 3a Kpasi 000bImKku. [[j1st 3TOro cHOBa BBIOMpaeM

BHYTPEHHIOIO TPaHb yroJibHUKA U HAKUMaeM KHonky Jdckmu3. B Kommace ects ynoonas

(GYHKIMS, TO3BOJISIONIAs TMEPEHOCUTh Ha OOy TpaHb JCKU3 JIHOOOW Jpyroi
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IMOBCPXHOCTHU WJIM T'PAHMU. BOCHOJ’IBByeMCSI 97 JJI1 TIOJIYYCHHA OCKHM30B BBICTYIIOB: Ha

NaHeIu HHCTPYMEHTOB Komnakmmuaa BHU3Y HaxMmeM KHonkKy CnpoenupoBathb
00beKT 1 1 BhIOMpaeM BBICTYIIBI 2 U 3, TIOCIIE YETO MOJIy4aroT UX 3CKu3bl. [lomyuuB nBa

3aMKHYTBIX

9CKHM34d, Ha IIaHCJIM HNHCTPYMCHTOB Komnakmnasa HaxuMaem KHOIIKY

Boipe3aTs BbijaBiuBaHueM 1 u B MOSBUBIIEHCS MMaHEINW CBOWCTB BhIOMpaeM Yepes

BCE 2, 3, PUCYHOK 5.
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i’ncyHOK 5.

6. BwmoaHUTH CKBO3HOE OTBEepCcTHE B 000BIIKe quamerpoM 20 mm. [[s aTOoro B
KaueCTBE TUIOCKOCTH ACKH3a YKa3bIBAIOT INIOCKYIO MIOBEPXHOCTH OOOBIIIKH M HAKATHEM
KHOTIKH OKPY:KHOCTb co3maoT &) Ha Heil 9CKH3 OKPYKHOCTH guameTpoM 20 MM,
MPUBS3aB €ro MEHTP K IeHTpY 000bimikn. OTBEpCTHE MOMydaeTCs MOCcae MPUMEHEHUS
KOMaH/Ibl BbIpe3aTh BbI1aBJIUBAHHEM.
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KoHTpoJibHBbIE BONIPOCHI:
1. Kak nmpumensiercs KOMaH/1a BblaBIMBaHue/ BbIpe3aHue?
[TpakTuyeckas padora 23

Tema: Co3ganue acCOLMATUBHOTO YEPTEXKA.
Heab: [IpnoOpereHne HaBBIKOB B CO3/ITAHUU aCCOIMATHBHBIX UYEPTEKEH B cpele

KOMIIAC-3.

Ilepeyenb o00OpPyIOBaHMS, Y4YeOHO-HAIJISIHBIX MOCOOUI: KOMIIBIOTEPHI,
nporpamma KOMITAC-3D.
3ananme: Co3naTh TpU CTaHIAPTHHIX BUa Ha npumMepe 3D moaenu peaykropa.

KpaTkue TeopeTuyeckue CBeJIeHHUS:
MHorue TpexMepHbIE MOJICTH CO3/IAI0TCA C MEIbI0 MOTYICHHS] KOHCTPYKTOPCKOU

WJIM TEXHUYECKOW JOKYMEHTALMH - paboyne YepTeku AeTalell U COOPOUHBIX €IMHMII,
MHCTPYKIUI MO TEXHUYECKOMY OOCIyx)uBaHuio U T.4. [locie co3nanusa TpexmepHou
moaenu cucreMa KOMITAC-3D no3BosiieT Nony4YuTh €€ 4epTex, n30exaB pyTHHHOTO
CO3JaHMs BUJOB CPEJICTBAMHU INIOCKOTO YEPUYEHUSI.

Bun - nuzobpaxenue oOpaieHHON K HaOII0AATEN0 BUIUMOM YaCTH IOBEPXHOCTHU
IIpeIMeTa.

CraHIapT yCTaHABIMBAET IIECTh OCHOBHBIX BUJOB, KOTOPBIE MOJYYarOTCS IPU
IIPOCLIMPOBAHUY IIPEIMETA HA MJIOCKOCTD:

- BUJI CTIEpEM - MIIaBHBIA BUJ (pa3MeraeTcss Ha (PPOHTAIBHOM MIOCKOCTH);

- BHUJ CBEpXy - NOJ TIJaBHbIM BHUJOM (pa3MelaeTcsi Ha TOPU30HTAIbHOU
IIJIOCKOCTH);

- BUJ ClleBa - CIIpaBa OT IJIaBHOTO BuAa (pa3memiaercs Ha MNpodUIbHON
MIJIOCKOCTH);

- BUJI CIIpaBa - pacloiaraercs ciesa oT IJIaBHOTO BUJA;

- BUJI CHU3Y - PACHOJIaraeTcsl Hal [NIaBHbIM BUJIOM;

- BUJI C33/IM - pacroJjiaraercs cnpasa OT BUJa ClIeBa.

UYeprex, NpeNCTaBICHHbI TpeMs BUAaMH (TJIaBHBIM, CBEpPXY, CJE€Ba), B
OOJBIIMHCTBE CIy4YaeB JAET IMOJIHOE MPEACTABICHHE O IeoMeTpUyYecKor (opme u
KOHCTPYKLUU JIETaJIN U Ha3bIBACTCs KOMIUIEKCHBIM 4epTe:KOM. Bce BuabI Ha yepTexke
HaxoJsATCAd B INPOEKIHOHHBIX CBs3aX. Co3larh TpU CTaHIAPTHBIX BHJA B CHCTEME
KOMITAC-3D moHO aBYyMs cioco0aMu:

1. B nokymente dparMeHr;

2. B JokymeHTe YepTex.

ACCOIMAaTUBHBIA BHJ - 3TO BHUJ YEpPTEkKa, ACCOUMATUBHO CBs3aHHbIA C 3D
Mozenbto. [Ipu n3mMenennu popmMbl UM pa3sMEPOB MOJENIH U3MEHSETCS N300parkeHHe
Ha BCEX CBS3aHHBIX C HEHl acCCOLIMATUBHBIX BUIAX.
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ITopsAI0K BBHINOJIHEHHS:

1. Ha nanenu Komnaxmmnaa Ha)XMUTE KHOIIKY BbI30Ba E-1/1HCprMeHTaJII)Hoﬁ

naHenu Buabl, Ha KOTOpO BhIOEpeM KoMaHAy CTaHAapTHbIE BUABI &. Ha JKpaHe
NOSIBUTCSA JTUAJIOTOBOE OKHO, B KOTOPOM CII€yeT BBIOpaTh MOJAEIb, I KOTOPOH
HEOOXOMMO CO3JaTh YEPTEXK B TPEX BUAaX (B HAIIEM CIIydyae 3TO MOJIEIb PEAYKTOpa),

pUCYHOK 1.
N 7 A o z .
,_’/. OrxpbiTbie gOKyMeHTb! &
2 - ——
pegyxTop LI2Y-100-20-12-Y1.a3d
O
e
B3
(=]
£2
=
BoIKMouMTE NPOCMOTP
. 0K | 7Vl§¢aan§..‘ ‘ [ Omvena \ 7(:@&3(8 B

Pucynok 1.

Jns ynobcTBa BbIOOpa MPEAYyCMOTPEH MPEANPOCMOTP JAETad B MPaBOM yYacTu
okHa BbIOOpa. I[locie Toro kak mMojens BbIOpaHa, B OKHE uyepTexa MOSBUTCA (haHTOM
U300paKeHUsT B BHJE Ta0apUTHBIX MNPSAMOYrosibHUKOB. [lo yMomuanuio cucrema
NpeUiaraeT co3AaHue TPEX CTAaHAAPTHBIX BUJIOB: IJTABHOTO, CBEPXY U CJIEBA.

HacTtpouts nosyyaemsie BUIbl MOYKHO B IIAHEJIM CBOMCTB BO BKJIake IlapameTpsi:

1  OpuenHTtanusi rJIaBHOro BuAa (criepeau, c3aau, cieBa, uzomerpus XYZ u
T.J1.);

2 - Cxema BWIOB, TO3BOJISICT YCTAaHOBUTH HAOOp CTaHMAPTHBIX BHIIOB, ITIO-
CTPOCHHUE KOTOPHIX HEOOXOIUMO JJIsl CO3JAaHUsl YyepTeka BEIOpAHHOM MOJIENH, a TaKkKe
3a/1aTh 3a30pbl MEXK/y BEIOPAHHBIMHU BUIAMH.

3 - Macumrad BUIOB;
4 - ABTomMaTHYecKHMH moA0Op CTaHAAPTHOr0 Macmrada (B mnpenenax
paMKH);

5 - ba3zoBas Touka BHAA, IO KOTOpPOMl OyneT ciieoBaTh Kypcop Mpu BbIOOpe
PacIOI0KEHUS BUJIOB;

6 - Koopaunatel ba3oBoii Touku BujaAa.

Bxnanka JIuHuM Ha maHeNW CBOMCTB CIYXKHUT JUIsl HACTPOMKHM JIMHUKM BHUJIOB, a
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UMEHHO UX TUIA, OTOOPaKEHUsI HEBUAUMBIX TUHUI U JTMHHUM IIEPEXO0/I0B.

3anaB Bce HEOOXOAMMBIE HACTPOMKU U BBIOPAB PACIIOIOKEHHUE BHUJIOB, MOJIy4aeM
4epTEkK, PUCYHOK 2.

TakuMm 00pa3zoM, uMesi TPEXMEPHYIO MOJIENb JAETald, Bbl MOXKETE IOJIyYUTh €€
TOTOBBIN YEPTEXK, COCTOSIIIMI U3 TPEX CTaHAAPTHBIX BUIOB. ClleyeT OTMETUTb, €CIIH B
nanbHeimem 3D nerans OyaeT M3MEHEHa, IPU OTKPBITUM aCCOIMATUBHOIO YepTexa
ATOM MOJENN CUCTEMA BbLIACT cooOuieHue «HMi3menena moodens, omooparcaeman 6
yepmesice «Hazeanue uepmedxca». Ilepecmpoums uepmedrrc?». Taxum o00pazom,
IporpaMma aBTOMAaTHYECKH IEPECTPAUBACT YEPTEXK IPU BHECEHUU M3MEHEHUH B 3D

[ s

MOJIEJIb IETAJH.

Jody o sama

o
ol @
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AbBI.00.001

Tods_v dama
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Had W aada

Pucynok 2.
2. Co3naTth aBTOMaTHYECKH pa3pesbl B accounatuBHbIX Bunax. Ha Komnaxkmmuoi
o
[IAHEJIN HAKMUTE KHOIIKY : O0o3HayeHusi, TEM CcaMblM BBI3BaB

COOTBETCTBYIOIIYIO TIaHETb, Ha KOTOpPOW BbhIOepeM koMmaHny JIunHusi pa3pe3sa A
Bri6paB Touku 1 1 2 , pucyHOK 3 10 JIMHUH COSTUHEHUS KOTOPBIX HEOOXO0IUM paspes, U
BBIOpaB HallpaBJieHHE pa3pesa (B HaIleM cliydae BepX), Ha dKpaHe MOSBUTCA (aHTOM
paspesa B BUJI€ IPSIMOYTOJIbHUKA. BEIOpaB €ro MecTonosoKeHue 3 MoayyuM 3aJaHHbINd
paspes 4.
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Pucynok 3.

B KOMIIAC-3D mpenycMOTpeHa YCTaHOBKa MECTHBIX pa3pe30B WM CEUCHUE

Mozaenu. JlaHHag KoOMaHJa BbI3BIBAETCS Ha)KaTUEM Ha  KHOIKY 5
MHCTPYMEHTAJIbHOW TmaHenmn Buabl. Ilpexne dYem co3gaBaTb MECTHBIM  paspes,
HEOOXOMMO CO3/1aThb KOHTYp, BHYTPH KOTOpOro paspe3 Oyzaer co3maH. KoHTypom
MOXET BBICTYMATh JII00asi 3aMKHyTasi 00J1acTh (OKPY>KHOCTh, MPSAMOYTOJIbHUK U T.1I.).
Jljig Haniero ciryyasi HOCTPOUM OKPYKHOCTh 1, pucyHoKk 4.

Pucynoxk 4. fz E S ©) %@[
Janee Ha e o =7 A uncrpymenranbhoit manenu

BBIOMpaeM KOMaH]y oo MecTHbIil pa3pe3 B 1
Jlanee  BBIOMpaem OKPY’KHOCTb 2 u
pacroaoKeHue . MJIOCKOCTH CEYEHHS B T. 3 |
[0JIy4yaeM 3aJJaHHBIM MECTHBIM pa3pe3
4 , pUCYHOK 5.
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Pucynok 5.
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