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1. BBEJIAEHHUE

Baxxnyto dacTh TeEOpeTHYECKOM U TPOQPECCHOHAIBHOW MPAKTHUYECKOW IMOATOTOBKH
o0yyYaroIuxcs COCTaBIAIOT NpakTuiyeckue 3auaATuss. CocTaB U cosiepKaHue NMPaKTHUECKUX 3aHITUI
HampaBieHbl Ha peanu3anuio degeparbHOr0 TOCYIApCTBEHHOTO 00pa30BATENbHOTO CTaHAAPTA
CpeAHero mnpoQeccuoHanbHOro o0pa3oBaHusA. Benymeill IuaakTH4ecKOM LEIbI0 MPAKTHYECKHX
3aHATUN sBiIseTcss (opMHUpOBaHHE MPO(ECCHOHAIBHBIX NPAKTUYECKUX yMEHUH (yMeHUH
BBIIIOJIHATE ~ ONpENEJICHHBIE  JeHCTBUSA, OINEpalud, HEoOXOIUMBbIE B  MOCICIYIOIIEM B
poeCCHOHAIBHON JIeATEILHOCTH). Beaymeld IuaakTHYecKOW IENbI0 MPAKTUYSCKUX 3aHITHHA
ABJIAETCA DKCIEPUMEHTAJIbHOE IOATBEP)KJIECHUE M MPOBEPKAa CYIIECTBEHHBIX TEOPETUUYECKUX
MOJIOXKEHUH (3aKOHOB, 3aBUCHMOCTEN ).

B cootBercTBUM ¢ paboueil mporpammoi yueOHOW AMCHUIUIMHBI ««HKXeHepHas rpaduka»
IIPEYCMOTPEHO NPOBEJCHUE NPAKTUYECKUX 3aHITUH.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4arOIUNCs JODKEH:

ymemp:

V1. BbIMONHATE rpaduueckue U300pakeHHsl TEXHOJIOIMYECKOro oOOpydOBaHUSA U
TEXHOJIOTUYECKUX CXEM B PYYHOU W MAITMHHOH rpaduke;

V2. BBINOJIHATh KOMIIJIEKCHBIE YEPTEKU IT'€OMETPHUUECKUX TeJI U MPOEKIMU TOYEK, JIeXKALTUX
Ha UX TMIOBEPXHOCTH, B PyYHOU ¥ MAITMHHOW TpaduKe;

V3. BBINOJHATH 3CKU3bl, TEXHUUYECKUE PUCYHKU U YEPTEXKH JETalel, UX JIEMEHTOB, Y3JIOB B
PYUYHOH U MalIMHHOU rpaduKe;

V4. yutarth 4YepTeKH, TEXHOJOTHYECKHUE CXEMBI, CIEHU(PHUKAIMA H TEXHOJIOTHYECKYIO
JOKYMEHTALHIO 110 NMPO(UIIO CIIeHATIbHOCTH;

V5. 0hopMIIATE TEXHOJIOTUYECKYI0 U KOHCTPYKTOPCKYIO JOKYMEHTALMI0 B COOTBETCTBUH C
JEUCTBYIOLIEH HOPMATUBHO-TEXHUYECKON JOKYMEHTALIUEH;

CozxepxaHue MpPaKTUUECKUX U JIAOOpaTOPHBIX 3aHATUM OPUEHTHPOBAHO HAa MOATOTOBKY
00yJaromuxcss K OCBOSHHIO TPO(PECCHOHATBHOIO MOJIYNS IMPOrPaMMBI TIOITOTOBKH  CIIEUAINCTOB
CPEIHEro 3BEHA 10 CHIELUATBHOCTH 1 OBJIAJICHUIO NPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

IIK  2.4. VYuactBOoBaThb B  IPOEKTHUPOBAaHMM  CHUJIOBOIO M  OCBETUTEIIBHOTO
3IEKTPOOOOPYIOBAHUS;

IIK 3.4. YyacTBOBaTh B IPOEKTUPOBAHUY DJIEKTPUUECKUX CETEH.

OK 01. Beibupars crioco0Obl perieHus 3a/1a4 MpopecCUOHATBHON AeSTETbHOCTH IPUMEHNUTENBHO
K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcrnonb30BaTh COBPEMEHHBIE CPE/ICTBA MOUCKA, aHAIN3a U HHTEPIPETay HH(POPMAIINH,
1 UH(OPMALIMOHHBIE TEXHOJIOTUH JUIS BBITOIHEHUS 3a/1a4 MPOPECCUOHAILHOM JIESITEbHOCTH;

OK 03. IlnaHupoBaTh M peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, TPEINPUHUMATENBCKYIO JEATEIbHOCTh B MPOPECCHOHATBHOM cdepe, UCIONb30BaTh 3HAHUS
110 (PMHAHCOBOW ITPAMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYalIUsX;

OK 04. DddexkTuBHO B3aMMOEHCTBOBAT U Pa0OTATh B KOJJIEKTUBE U KOMAaH/IE;

OK 05. OcymiecTBisTh YCTHYI0 U NUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @eneparyiy ¢ yueToM 0COOEHHOCTEN COLMAILHOTO U KYJIbTYPHOT'O KOHTEKCTa,

OK 08. Hcnomnb3oBaTh cpeicTBa (PU3NUECKOH KyJIbTYphl Ui COXPAaHEHUs M YKpeIruleHHs
3JI0POBbSl B Tpoliecce NMpo(ecCHOHATBHOM NEeSTENbHOCTH U MOJJIEP’KaHUs HEOOXOAMMOTO YpPOBHS
(bu3MYeCcKOi MOArOTOBIEHHOCTH;

OK 09. Ilonp3oBaTbcs mNpo(ecCHOHANBHOM JOKyMEHTalMel Ha TOoCyJapCTBEHHOM U
MHOCTPAHHOM $SI3bIKaX

BrimonHenue o0yyaromuxcst MpakTHYeCKUX padoT mo y4yeOHoW nuctuiuinHe «VHkeHepHas
rpaduka HampapJIeHO Ha:

—  Da3BUTHE MHTEJUIEKTYaJbHBIX yYMEHUH y OyAylIMX CHEIUAJIMCTOB: aHAJIUTHUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.;

—  BBIpAaOOTKY MpHU PEUIEHUH MOCTABJIEHHBIX 33/1a4 NMPOPECCUOHAIBHO 3HAUUMbIX KayeCTB, TAKUX
KaK CaMOCTOATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPUYECKAsi MHUIMATHBA.

[IpakTyeckue 3aHATHS TMPOBOAATCS TOCIE COOTBETCTBYIOLIEH TEMBI, KOTOpas oOecrednBacT
HaJIM4YKe 3HaHUH, HEOOXOTUMBIX ISl Hee BBIIOJIHEHUH.
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2. METOANYECKHE YKA3AHUS

PA3JIEJI 1. TPAOUYECKOE O®OPMJIEHUE YEPTEXKEW U IPUEMbBI
BBIYEPUNBAHWS KOHTYPOB TEXHUYECKHX JETAJEN
Tema 1.1. OcHOBHBIE cBeleHHs 110 0()OPMJIEHUIO
IIpakTuyeckasi padora Nel. BoinmosiHeHue rpaguyeckoii KOMINO3MIMU U3 JIMHUI YepTeka B
py4Hoii rpadguke
esab padoThi:
-(opMupoBaHue 3HAHUI U NTEPBOHAYAIBHBIX YMEHHH 1O BBITOJIHEHUIO OCHOBHOM HAMUCH YepTEexKa
BbinosinuB padory, Bel Oyaere:
YMETb:
-BbIUEPUYMBATHh OCHOBHYIO HAJIUCh YepTEkKa
-0(hOopMIISATH OCHOBHYIO HAJIITUCH.
-BBIYE€PUMBATH TUIIBI TMHUH, ycTaHoBIeHHBIX ['OCT 2.303 — 68.

MatrepuaibHoe o0ecnieyeHue:

1. HaGop 4epTeHBIX HHCTPYMEHTOB

2. Barman ¢opmara A4

3. Aunakruyeckuil MaTepuan (OCHOBHAs HaIIUCH)
4. ITpuMep BBINOJIHEHHOTO MPAKTUYECKOI paboThI.

3aganme:

1. 3ananue BeINONHUTH HA popMmate A4

2. BeiuepTuTh OCHOBHYIO Ha/IUCh

3. Tommmny muHMiA codmonats B cootBeTcTBUr ¢ [OCT 2.303-68
4. HanecTu pa3Mepsl.

Kpartkue Teoperuyeckne cBeleHUs:

1. OcnoBuas Haanuch. FOCT 2.104-68. ECK/]

Ueprexx odopmisieTcss paMKoi, KOTOPYIO MPOBOAST CIUIOIIHOM OCHOBHOW IIMHUEH OT
BEpXHEH, MpaBOW M HIKHEW CTOPOH BHEIIHEH paMKu Ha SMM U Ha 20MM OT JICBOM JUIsl TTOAIIIMBKH
mucta. B mpaBoM HuxkHeM yriy ¢opMara MOMENIAl0T OCHOBHYIO HAJIMUCh depTexka (yriaoBou
mtamn) Puc.1. ®opma, conepxanue u pazmep rpa@udeckoil OCHOBHON HAJIIMUCH JJISI TEXHHUYECKUX
yepTexeit (puc.2)
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Puc.1 Pacnosoxenre 0OCHOBHOU HAAIMUCH HA JIUCTE
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Puc.2 Ilpumep BbImoMHEHUS! OCHOBHOW Haamnucu Gopmsl 1, 2a

2. JIunum yeptexa. FOCT 2.303-68. ECK/I
[Tpu BeIMONHEHMH JTFOOOTO YepTeKa OCHOBHBIMHU DJIEMEHTAMH SIBISIOTCS JUHUHA. COTiacHO
I'OCT 2.303-68 st n300paskeHus U3eNIMi Ha YepTekax MPUMEHSIOT JTUHUM Pa3IMYHBIX TUIIOB B
3aBHCHMOCTH OT MX Ha3HAYEHMsI, YTO CIOCOOCTBYET BBISABIICHUIO (DOPMBI H300pakaeMOoro U3eusl.
I'OCT 2.303-68 ycraHaBnMBaceT Haue€pTaHWs U OCHOBHBIE HAa3HAUYEHUs JIMHUM Ha depTexax
BCEX OTpacieil MPOMBIIINICHHOCTH U CTpOouTeIbCTBa (Tabmuia Nel).



Tabmauua Nel

HaumenoBaunue

Hauepranue

Tommuuaa TMHUNA

OcHoBHOE
HA3HAYCHUC

CroniHas ToJICTas OCHOBHAs

S=(0.5+14)

JInang BUAUMOTO
KOHTYpa

CoutonrHast TOHKast

Ot S/3 no 2/3S

JInaun
pa3MepHbIe U
BBIHOCHEIE,
JIMHUN
ITPUXOBKH, OCH
MPOEKIUH, TUHUU
MOCTPOEHUS

CruronrHas BOJIHACTas

Ot S/3 no 2/3S

JIunuu oOpeIBa,
JTUHUT

pa3rpaHuYCHUH
BUJIA U pa3zpesa

[ITpuxoBas

Ot S/3 no 2/3S

JInaus
HEBUINUMOTO
KOHTYpa

[ITpuxnyHKTHpHAs TOHKAs

Ot S/3 no 2/3S

JInanu oceBble U
LIEHTPOBBIEC

I TpuxmyHKTHpHAs
YTOJILICHHAs

Ot 2/3S 5o S/3

JInann
MMOBEPXHOCTEM,
MO/ITIEKALTUX
TepMO0OpaboTKe
WM TTIOKPBITUIO

PasomknyTas

OrSmol %S

JInauu ceuenuii

CroniHas TOHKas C
HU3JI0MaMH

Ot S/3 o 2/3S

JnvHHbBIE TUHUU
oOpbIBa

[IITpuxnyHKTHpHAs C ABYMS

TOYKa TOHKasda

Ot S/3 o 2/3S

JIvauu cruba HaA
pa3BepTKax

(o]




IMopsinok BbINOJIHEHUSI PadOThI:
1.BxoaHOM KOHTPOIIB;

2.Pa3naya AuaKTHUECKOro MaTepuaa,;
3.Beimonnenue paboThl CTyICHTaMHU.

Xon paboThl:

1.Ha ¢opmare A4 pacrosoxure OCHOBHYIO HAAMKUCh IO CEPEIUHE JIUCTA;

2.Cobmroiast pa3Mepbl OCHOBHOW HaMHUCH (pUC.2) BEIYEPTUTE KOHTYPHI CIIOUTHON TOHKOW JIMHUEH;
3.06Benute ueptex B coorBeTcTBUM ¢ [OCT 2.104 — 68.

4.Hanecure pa3mepsl.

®opma npeacTaBJieHus pe3yJbTATAa: BHIIOJIHEHHOE MPAKTUYECKOE 3a/IaHuE.

Kpurepun onenkn:

-PaBUIILHOCTD, aKKYPATHOCTh U YETKOCTb BBHITIOJHEHHSI IPAKTUYECKON padOThI;
-CaMOCTOATEIbHOCTb;

-3HAHUE TEOPETUYECKOr0 MaTepuana.

IIpakTuyeckas padora Ne2 BoinosiHeHne KOMNO3UINHU U3 OYKB U U (P ¢ 3aJaHHBIM HOMEPOM
mwpudTa B py4yHoi rpadguke

e padoThI:

-opMuUpOBaHUE 3HAHUH U MEPBOHAYATBHBIX YMCHHH 110 HAMMCAHUIO OYKB U (P YePTSIKHBIM

mpupTOM

Boinosinus padorty, Bl Oynere:

YMETb:

— BBITIOJHATH PacyeT NIMPUHBI U BEICOTHI OYKB YEPTEIKHOTO MIPUPTA;

— BBITIOJTHATH HAJIITUCH HA YePTEKAX U MPU UX 0POPMIICHHH HEOOXOTUMBIM HIPU(TOM.

MatrepuaiabHoe obecnedeHue:

1. HaGop uepTexHbIX HHCTPYMEHTOB

2. Barman ¢opmara A4

3. Ilpumep BBIMOIHAEMON MPAKTUYECKON pabOThI
4. MenoBoii uepTex

5. Yeprexnslii mpudt tun b 'OCT2.304-81.

3ananmne:

1. 3ananus BbIMOIHUTH HA popmate A3

2. BeimonHuTh Hagnucu OykBamMH U Qg paMu yepTexHoro mpudra pazmepa 14; 10; 7; 5; 3,5
(puc.17), Tabn.3 u 4;

3. BemomHuTh ToNMmuHy 0ykB mpudTa B coorBerctBuu ¢ [OCT 2.304-81.

Kparkue Teopernyeckue cBeieHUS:

Mpudrt yepréxupbiiit TOCT 2.304-81
HIpudt Tvna b ¢ HakIO0HOM




Crtpounbie OYKBbI

Puc.3 BykBsl uepTesxxHoro mpudra

Ta6mmma Ne3 [Iupuna OykB u 1udp Tuna b, mm

BykBbI 1 1IPEI OtHocuTenbHbl | Pasmep mpudra (BrIcOTa POIUCHBIX OYKB)
pasmep
1812535 5 7 10| 14 ] 20
Hpormcnsie | b, B, U, U, K, JI, H, O, 11, (6/10)h 1 [14] 2 3 4 6 8 | 12
OYKBBI P, T,Y,I,Y,b,02, A
A, I, M. X, BI, O (7/10)h 12 (17125135 5 7 (10| 14
XK, @, 11, 11, ' (8/10)h 15| 2 3 4 (55 8 | 11| 16
E,T,3,C (5/10)h 1 1131182535 5 7 |10
Crpounsie | a,0,B,T, 1, ¢€,3, 4, i, K, 1, (5/10)h 1 (131182535 5 7 |10
OyKBBI H, 0,1, D, Y, X, 4, I, b, 9,
M, b, BI, O (6/10)h 1 |14 2 3 4 6 8 | 12
X, T, ¢, 11, 11 (7/10)h 12 (17125135 5 7 (10| 14
c (4/10)h 0811 (16| 2 3 6 8
Hudpst 2,3,56,7,8,9,0 (5/10)h 1 1121182535 5 7 120
1 (3/10)h 05107 1 (15] 2 3 4 6
4 (6/10)h 1 [14] 2 3 4 6 8 | 12
Tabmuma Ne4 [Tapametpsl mpudra
[TapameTpsl O6o3uadyeHust | OTHOCUTEIBHBIN Pa3mep, Mmm
mpudra pasmep
Pa3smep mpudra:
BBICOTA h (6/10)h | 10d 18| 25 | 35 | 5 7 110 |14 | 20
MIPOMTUCHBIX OyKB
Bricota c (7/10)h 7d 13|18 | 25 |35]| 5 7 10| 14
CTPOYHBIX OYKB
paccrosiHue a (2/10)h 2d |035| 05|07 | 1 (14| 2 |28 4
MEXIy OyKBamMH
MuHUMAaIBHBII b (17/120)h | 17d 31| 43 6 8512 | 17 | 24| 34
iar CTpoK
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(BBICOTA
BCIIOMOTaTeIbHON
CETKH)

MunuMansHOE e (6/10)h 6d 11 15 | 21 3 112| 6 (84| 12
paccTosiHUE
MEK/Ty CIIOBaMHU

TonmuuHa TMHUAN d (2/10)h d 0181 025(035(05(|0,7| 1 |14 2
mpudTa

ITopsinok BbINOJHEHHs padOThI:

1.BxoaH0# KOHTPOIIb;

2.MIHCTpYKTaX IO BHIIOJHEHUIO IPAKTUYECKON pabOThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xoa padoTbI:

1. Hauepture pamky

2. IIpoBenuTe TOPU30HTAIbHBIE BCIIOMOTATENbHbIE JIMHUU, OTPAHUYUBAIOIINE BBICOTY MPOMUCHBIX
U CTPOYHBIX OYKB HIpUQTa

3. Cnenaiite pa3MeTKy TOHKUMH JIMHUSMU C HAKIOHOM 75°, UIMPUHY KaKI0M OYKBBI U IUGPHL,
paccTosiHue MEXy HUMU

4. BoumuTe B C€TKY TOHKUMH JTUHUSIMU OYepTaHUs OYKB

5. I[IpoBepsTe u 06BeauTe HaANUCH KapanaamoM TM uinu HB.

dopma npeacTaBiaeHusi pe3yJabTaTa: BHIIIOJIHECHHOE MPAKTUUECKOE 3a/I1aHHE.
Kpurepun oueHku:

-IpaBUIBHOCTDH, AKKYPATHOCTE X YETKOCTD BBIITIOJTHCHUSA HpaKTHHGCKOﬁ pa6OTI>I;
-CaMOCTOATEIIbHOCTB;

-3HaHUE TEOPETUYECKOT0 MaTepHara.

IpakTnyeckas padora Ne3. BoinoiHeHHe TUTYJIBLHOIO JIMCTA aib00oMa rpaduyeckux pador B
py4Hoii rpadguke

Ilem,: HAYYUTBbCHA BLIITOJIHATH HAATINCHU YCPTEKHBIM mpH(bTOM

Beinmosnus patdory, Bel Oyaere:

YMETB!

- BBINOJIHATH PAacyueT IIMPUHBI U BBICOTHI OYKB YEPTEKHOTO MIPUPTA;

- BBITOJIHATH HAJIKMCH Ha YepTekax U MpU UX 0(OpMIIEHUN HEOOXOAUMBIM HIPUPTOM.

MarepuanbHoe o0ecrieyeHme:

1. HaGop uepTexHbIX HHCTPYMEHTOB

2. Barman ¢opmara A4

3. Ilpumep BBIMOTHAEMON MPAKTHUECKON pabOThI
4. MenoBoi1 uepTex

5. Yeprexnslii mpudt tun b 'OCT2.304-81.

3aganme:
1. OSH&KOMI/ITBCSI C MECTOONYCCKUMHU YI(aSaHI/ISIMI/I.
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2. BHUMaTeNbHO PacCMOTPETh, KAKUM 00pa3oM CTPOSITCS BCIIOMOTaTeIbHbIE CETKH JUIsl HATTMCAHUS
OykB W 1u(dp, Kak MUIIYTCS TMPOMHCHBIE M CTPOYHBIE OYKBBI (KAaKOBBI pa3Mep OyKB W Yroj
HaKJIOHA).

3. OTBeTUTH Ha KOHTPOJIBHBIC BOIIPOCHI.

KpaTkue TeopeTnyeckue cBeieHHUS:
UYepTexkHblii MIPUPT JOKEH JIETKO YUTAThCSI M OBITH MPOCTHIM B HamucaHuu. Ha ueprexax u
JIPYTUX KOHCTPYKTOPCKUX JOKYMEHTAX HMPUMEHSIOT YEPTeXHBIH MIpU(T, KOTOPBIA yCTaHABIUBACT
I'OCT 2.304 — 81. 'OCT ycranaBnuBaeT Cileayronpe pasmepsl deprexHoro mpudra (1,8); 2,5;
3,9; 5; 7; 10; 14; 20; 28; 40.
Pasmep mpudTa onpenesnsiercss BBICOTOM NPOMHMCHBIX OyKB B MHJUTMMETpax. Beicora OykB h
U3MepseTCs NepIEeHANKYISIPHO K OCHOBAHUIO CTPOKH.
I'OCTom ycTaHOBIIEHBI CIEAYIOIIME THIMBI mpudra: THI A ¢ HAKIOHOM OKojio 75°% Ttum A 0e3
HakJIOHa; TUN B ¢ HakIoHOM okoJjio 75°; Tun B 0e3 HakioHa.
[Ipu mocTpoeHnU BCIIOMOTATENBHBIX CETOK JUI CTPOYHBIX OYKB CIIEAYeT TaKKe YYHTHIBATH, YTO
OYKBBI UMEIOT Pa3INYHYIO HTUPUHY.
TonmmHa 00BOJKHM TPONMUCHBIX W CTPOYHBIX OYKB B OJHOM CJIOBE JIOJDKHA OBITH OJMHAKOBOU
COTJIACHO MPUHATOMY pa3Mepy mpudTa.
Ecnu Hagnuch BBIMONHSAETCS TOJBKO TMPOMUCHBIMH OyKBamH, TO TiepBas OyKBa IO BBICOTE HE
BBIJIETISICTCS]; BCE OYKBBI UMEIOT OJJMHAKOBYIO BBICOTY.

Pazmepsr OykB u mudp cinenyer 6pars mo 'OCT 2.304 — 81.

IMopsinok BbINOJIHEHUS PadOTHI:
1. Bx0aHOW KOHTpPOJIb;
2. Pa3zpmava qumakTHUECKOro MaTepHuaa;
3. BroimonHeHue paboThl CTyIEHTaMHU.
Xon pa0doThI:
1. TloxroroButh JUCT popmaTa A4.
2. HauepTtuth pamKy moiist 4eprexa.
3. Cobmronas npaBuiia HaMCaHUS MPOMMCHBIX M CTPOUHBIX OYKB M LU(P, BBIMOJIHUTH TUTYIIbHBIH
JUCT anbOboMa rpadguieckux padboT mo oopasity (mpuioxenue 1).
4. OTBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI.
®opma npeacTaBiaeHus pe3yJbTaTa: BHIIIOJTHEHHOE MTPAKTUYECKOE 3a/IaHUE.
Kputepun onenkmn:
-TIPaBMIIHOCTH, aKKYPaTHOCTh M YETKOCTh BBHITIOJTHEHUS IIPAKTUYECKOH PadOTHI;
-CaMOCTOSITEIbHOCTb;
-3HaHUE TEOPETUYECKOT0 MaTepHaa.

Tema 1.2. 'eomeTpuyeckue NOCTPOCHUE M NMPABUJIA BHIYEPYMBAHUA KOHTYPOB TEXHHYECKUX
aerajien
IIpakTuyeckas padora Ned. BoiuepuuBanue B pyuHoii rpadguke yepreka MJI0CKOro KOHTypa
B 32JaHHOM MacIITa0e 1 HAaHeCeHUe ero pa3MepoB B Py4HOii rpajguke

esab padoThi:

-(opMupoBaHue NepBOHAYAIBHBIX YMEHHH 110 BHIUEPUMBAHUIO MIJIOCKOTO KOHTYPA TEXHUYECKOM
JeTad 1 HAHECEHHE Pa3MepOB Ha YePTEKe

Beinosnus patdory, Bel Oyaere:

YMETBb:
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—  BBITIOJHSATH MPAaBUILHO KOMIIOHOBKY YepTexka

— BBIOMpaTh MacmTad yepTexa

—  BBINOJIHATH YEPTE)KHU KOHTYPOB IUIOCKUX TEXHUYECKHX JICTaNICH
— TPaBWIBHO HAHOCUTH pa3Mephl HA YEPTEKE.

MarepunanbHoe obecrnieyeHue:

1. HaGop uepTexHBIX HHCTPYMEHTOB

2. Barman ¢opmata A4

3. [IpuMep BBIMOTHAEMON MTPAKTUYECKON PAOOTHI
4. MenoBoii uepTex

5. lumaKkTUUecKuii MaTepual.

3aganue:

1. 3ananue BeINONIHUTH HA popMmate A4

2. BBINOIHUTB YyepTeX IIOCKOT0 KOHTYpa JIeTallu

3. Hanectu pa3mepsr cormacHo TpeboBanusm ['OCT 2.307-68 ECK/I.

Kpartkue TeopeTrudeckne cBeleHUA:

1.Macmra0dbl

1. Jomxusl cootBeTcTBoBaTh [[OCT 2.104-68.

2.Macmra6 yeprexa ['OCT 2.302-68 — oTHOIIEHHE TMHEHHBIX pa3MepOB N300paKeHUs TPEAMETa
Ha YepTEekKe K €ro JIEUCTBUTEIILHBIM pa3Mepam.

3.IIpu BBINOTHEHUH YepTexel cieayeT MPUHUMATh MaclITaObl COTJIACHO MPUBEICHHOW TaOIHIIbI
Ne2.

4.Macmtal, M300paKeHHBIM Ha 4YepTe)Ke, 3alKCHIBAIOT B COOTBETCTBYIONICH Trpade OCHOBHOU
Haanucu o tumy: 1:1, 1:2, 2:1 u 1.1

S.Hezasucumo om macwimada Ha uepmedice RNPOCMAagnAlon OelcmeumenbHvle pazmepbl
demaJu.

Tabmmia Neb
Harypanbnas BennunHa 11
C ymeHblieHueM 1:2; 1:2,5; 1:4, 1:5, 1:10, 1:15, 1:20; 1:25; 1:40; 1:50.
C yBenumueHnem 2:1;2,5:1; 4:1; 5:1 10:1; 15:1; 20:1; 25:1; 40:1; 50:1.

2. Hanecenue pa3MepoB

[TpaBuia HaHECEHUS pa3MEPOB U MPEEIbHBIX OTKJIOHEHH Ha YePTeKaxX U APYIHX TEXHHUECKUX
nokymenrax ycranasiuBaeT ['OCT 2.307 — 68.
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Pazmesioe wcna
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Puc.4 Hanecenue pazmMepoB

1. Pa3mepsl Ha yepTexkax yKa3bIBalOT Pa3MEPHBIMU YHCIAMU U pa3MEpHBIMU JTUHUSMU. PazmepHbie
JUHUHN OTPAaHUYMBAIOTCS CTpelikamu. JIMHEWHBIE pa3Mephl MPOCTABISAIOT B MM 0e3 0003HAYCHHSI
€IMHULIBI U3MEPEHUSI.

2. Pa3MmepHble U BBIHOCHUMBIC JIMHUM BBIMOJHSIOT CIUIONIHBIMA TOHKHMH JIMHUSIMU. BBIHOCHMBIE
JUHUHM JOJDKHBI BBIXOJUTH 332 KOHIIBI CTPENIOK pa3MepHoil nuHuu Ha 1-5 mMM. He momyckaercs
WCII0JIH30BaTh B KAYECTBE Pa3MEPHBIX JTMHUIN OCEBBIC U IIEHTPOBBIC TUHUU KOHTYPA.

3. PacctosHue pa3MepHOH JIMHUU OT HapajulebHOW el JIMHUU KOHTYpa, a TAaKXKe pacCcTOsSHUE
MEXTy TapauIeIbHBIMA Pa3MEPHBIMU JIMHHUSAMH JOJDKHO ObITh 7-10 MMm. HeoOGxomumo m3berarth
MepeceyeHsl pa3MEepHBIX W BBIHOCHUMBIX JHHUK. [lpu HemocTaTke MecTa CTpENKH 3aMEHSIOT
TOYKAMH.

4. PazMmepHble unciaa TUIIYT HaJ pa3MEPHOU JTMHUEH.

5. Ecnu pa3mepHasi TMHHUS BEPTUKAJIbHAs, TO Pa3MEPHOE YWCIIO MHUIIYT CJIEBAa U YUTAIOT CHHU3Y
BBEPX.

6.PazMepnl ObIBalOT JUHEHHBIC: MJIMHA, IIMPUHA, BHICOTA, BEJIUYHHA JUAMETpa, paaudyca, IyTd U
YTJIOBBIE: pa3Mephl YTIIOB.

ITopsinok BbINOJHEHHS PadOTHI:

1.BX01HOM KOHTPOJIB;

2.Pa3zgaua 1MIaKTUYECKOr0 MaTepHrala o BapuaHTaM;
3.BoinonHenue npakTuyeckoi paboThl.

Xon padoThl:
1.HauepTure paMKy 1 OCHOBHYIO HAJIIINACh.

2.BBINOTHUTE MPABUILHO KOMIIOHOBKY YEPTEXKa.

3.IIpoBenuTe och CUMMETPUH (17151 CAMMETPUYHBIX JeTaleit).

4 Haiinute LEeHTPhI BCEX AYT, TPOBEIUTE LIECHTPOBBIC JIMHUU.

5.3 neHTpoB Iy NpoBEAUTE BCE OKPYKHOCTH U JIyTH IO 3aJaHHBIM pa3Mepam.
6.IlocTpoiiTe KOHTYp AeTaIu.

7.Hanecure pa3mepsl.

8.IlpBepbTe NPaBUILHOCTD U OOBEIUTE YEPTEIK.

®opma npeacTaBIeHus pe3yabTaTa: BbIIOJIHEHHOE IPAKTUUECKOE 3a1aHHE.
Kpurepum ouneHku:
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-IPaBUJILHOCTB, aKKYPaTHOCTh M YETKOCTh BBITIOJHEHUS MIPAKTUUECKOM paboThI;
-CaMOCTOATEIbHOCTD;
-3HaHUE TEOPETUYECKOr0 MaTepHaia.

IIpakTnyeckas padora Ne5. BeinosiHenne rpagudeckoii padorsl: BoluepuuBanne KOHTypa
JAeTAJH ¢ IPMMEHEHHEM CONPSKeHUs U JeJICHHs OKPY/KHOCTH B Py4HOH rpajuke

esab padoThi:

(dbopMHupoBaHKE 3HAHHI U TIEPBOHAYATBHBIX YMEHHUH 10 BBIITOJHEHUIO KOHTYPOB TEXHHUYECKUX
JeTanei ¢ 3J1eMEHTaMU COIIPSDKEHUH, AeTIeHUs OKPYKHOCTEH Ha paBHbIE 4acTH, IOCTPOEHUE
YKJIOHOB ¥ KOHYCHOCTH.

YMETB!

— BBITIOJIHATD ITPABUJIBHO KOMITIOHOBKY YCPTCIKaA

— BbIOMpaTh MacITald yepTexa

- BBITTOJHATD YCPTCIKHU KOHTYPOB INIOCKHUX TEXHUYCCKUX ZIGTaJIef/'I

- NPaBUJIBHO HAHOCHUTH Pa3MepPhl Ha YePTEKeE.

MaTrepuaibHoe o0ecnieyeHue:

1. HaGop 4epTeXHBIX HHCTPYMEHTOB

2. Barman ¢opmara A4

3. [IpumMep BBINOIHIEMON IPAKTUYECKOIN pabOThI
4. MenoBoi yepTex

5. IunakTryeckuil MmaTepuall.

3ananne:

1. 3aganue BBIMOIHUTH HA popmare A4

2. BBINOJHUTE 4epPTEX IUIOCKOT0 KOHTYpa AeTaln

3. Hanectu pa3mepsl cornacHo TpedoBanusm, 'OCT 2.307-68 ECK/I.

IHopsaok BbINOJIHEHUS PA0OTHI

. BBITIOTHUTE paMKy ¥ OCHOBHYIO HAJITUCh

. KommmonoBxka

. Harectu oceBbIc TUHUN

. Hanectu Bce 371€MEHThI OKPYKHOCTH U TUHUI

. BBITIOTHUTE A€NIeHne OKPYKHOCTH.

. BEINOTHUTH ckpyTIeHue (COMpsHKEHNE) MO 331aHHBIM PaIyCOM
. Harectn pazmepsl

NN DN AW

dopma npeacrabJieHUs pe3yJbTaTa: BHINOJIHEHHOE MPAKTUYECKOE 3a/laHuE.
Kputepun onenkmn:

-IPpaBUJIBHOCTBE, AKKYPAaTHOCTE X YETKOCTDb BBLIITOJTHCHUA HpaKTquCKOﬁ pa6OTBI;
-CaMOCTOATEIbHOCTB;

-3HaHHUE TEOPETUUECKOro MaTepuaia.
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PA3JIEJ 2 TPOEKIHIMOHHOE YEPYEHHUE
Tema 2.1. Metoab! npoeunpoBanus. IIlpoekuun T04YKU, NPAMOM U IJIOCKOCTH

IIpakTnyeckas padora Ne6. IlocTtpoenue B pyuHoii rpauke HeJOCTAIOMIMX NPOeKIMii
aeTajeu.
esab padoThi:
-popMupoBaHUEe TEPBOHAYAIBHBIX YMEHHUH IO BBINOJHEHHIO NPOCKIMHA TOYKH, KOMIUIEKCHOTO
4epTeka TOUKH U OIPEIEIICHUS MIOJIOKEHUS TOUKA OTHOCUTENIBHO IIOCKOCTEN IPOEKINN
Beinosinus patdory, Bel Oyaere:
YMETb:
—  BBINOJHATH IPABUIILHO KOMIIOHOBKY 4epTexka
—  BBINOJIHATH YEPTEXKU HATJISIIHBIX U300paKeHUH U KOMIUIEKCHBIX YepTeKeH MPOEKIUN TOUEeK
—  ONPEIENATH MOJIOKEHUE TOUKH OTHOCUTENIBHO INIOCKOCTEN ITPOEKIIHM.

MarepunanbHoe obecrnieyeHue:

1. HaGop uepTeKHbIX HHCTPYMEHTOB;

2. Barman ¢opmata A4

3. [IpuMep BBIMOJTHAEMON MTPAKTUYECKONW PaObOThI
4. MenoBoi uepTex

5. JIujakTHUEeCKUI MaTepUall o BapUaHTaM.

3aganue:

1. 3ajaHue BBINOJIHUTD 10 BapuaHTaM Ha popmarax A4

2. BBINOIHNUTS KOMIIOHOBKY JIMCTa

3. HauepTuTh 331aHHYIO 4acTh AETATN B TOHKHUX JIMHUAX

4. BbINOJHUTE NPOEUPOBAHUE HEJOCTAOIEH YaCTH AETAIN
5. Hanectu pa3Mepsl U 0pOpMUTH YepTex

dopma npeacraBJieHUs pe3yJbTaTa: BBINOJIHEHHOE MPAKTUYECKOE 3a/1aHue.
Kputepun onenkmn:

-IpaBUIBHOCTDE, AKKYPATHOCTE X YETKOCTD BBITTIOJTHCHUSA HpaKTHHGCKOﬁ pa6OTI>I;
-CaMOCTOATEIbHOCTb;

-3HaHHUE TEOPETUYECKOr0 MaTepuaa.

Tema 2.2 AkcoHOMeTpHUYeCKHE NPOeKIHH

IIpakTuyeckas padora Ne7. [locTpoeHre KOMIIEKCHOI0 YepTesKa MOAEIH 110
AKCOHOMETPHUYECKOH NMPOEeKLHUH.

esab padoThi:
-opMupOBaHUE TMEPBOHAYAIBHBIX YMEHUH MO MOCTPOCHMIO IMPOEKUUI TeOMETPUYECKUX Tel U
MOBEPXHOCTEM, HAXOXKICHUIO MTPOEKIIMN TOYEK, TPUHAIEKANUX UX TOBEPXHOCTEN
Beinosnus patdory, Bel Oyaere:
YMETb:

—  BBIIOJIHATH IPAaBUIBHO KOMIIOHOBKY YEPTEXKa,

—  BBINOJHATH KOMIUIEKCHBIE YEPTEXKHU N'€OMETPUUECKUX TEN U TOBEPXHOCTEN;

— ONPENENATh NPOEKIMH TOUEK Ha IOBEPXHOCTU T€OMETPUYECKOTO MHOTOIPaHHUKA U Tella

BpalllCHUS.
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MarepuajnbHoe o0ecnieyeHue:

1. HaGop 4epTexHbIX HHCTPYMEHTOB

2. Barman ¢opmara A4

3. IIpuMep BBINOIHIEMON IPAKTUUECKON pabOThI
4. MenoBo# 4epTex

5. IngakTHYECKHil MaTeprai 10 BApUAHTAM.

3ananmue:

1. 3agaHue BHIMOJHUTH IO BapraHTaMm Ha ¢popmarax A4

2. Ilo BapuaHTaM 3a/1aHHI TOCTPOUTH B TPEX MPOEKIUAX MPOCKIIMH T€OMETPUUECKUX TEJ
3. HaiiTu Henocraromiye nNpoeKuu TOYEK, pacroioKEHHbBIX Ha UX TOBEPXHOCTSIX.

Kparkue TeopeTnueckue cBeIeHHA:
['eomerpuueckre Tella, OrPaHUYCHHBIE CO BCEX CTOPOH IUIOCKOCTSIMH, Ha3bIBAIOTCS

MHOTorpaHHukaMu. K HIM MOKHO OTHECTH MPHU3MBbI 1 MHPaMUABbI (puc.6, puc.5).
1.Ilpn npoeunpoBaHNMM MHOTOTPaHHHKA HA IUIOCKOCTh YepTeka HEOOXOAMMO YMETh MBICIEHHO
pa3AeNUTh €ro Ha COCTaBHBIC YACTH U MPABHIILHO ONPEACTUTD TOPSIOK HX H300paKEeHUSI.

5 F 2

2

Puc. 6 TIpoekunu mupamuisi

Puc.5 [Ipoexiuu npu3Mel
[TocTpoeHre MpU3MBI U TUPAMHIBI HAYUHAIOT C N300payKEHHsI OCHOBAHHSL.

2. Teaa BpameHus

Jns  Toro, 4ToOBl IpH BBHINOJHEHUHM 4YEpTEXEH MpeacTaBUTh cebe QopMmy JeTaiH,
HE00XO0JIMMO MBICIIEHHO PacujI€HUTh JIeTallb HA OTJEJIbHbIE T€OMETPUUYECKHUE TENA.

B npaktuke HanOosiee yacTo BCTpEYarOTCs CIEAYIOLIUE Tela BPALeHMs: LWIMHAP, KOHYC,
miap, KOJIblo, TOp.

BokoBast mOBEpXHOCTh MPSAMOTO KPYroBOTO IMJIMHApa 00pa3oBaHa JIBUKEHHEM oTpe3ka AB
BOKPYT BEPTUKAJILHOM OCHU MO HANpPaBISAIOLIEH OKPY>KHOCTH.




Puc.7 IIpoekuu npsiMoro MUIMHIPA
PR T

Detpxdon odpaayowaon

daxodar rodepineems

¥

Puc.8 Ilpoexnyu koHyca

[TocTpoeHne OpTOroHaIbHBIX MPOEKIMM TEJ BpallleHUs], TaK K€ KaK 1 MHOI'OI'PaHHUKOB HaUMHAIOT
C MIOCTPOEHUS MPOEKIUI OCHOBaHUS (TOPU3OHTANIbHAS TIPOSKIINS).
Ha puc.9 u 10 npuBeneHsl npuMepbl BEITIOTHEHHBIX MPOEKIINH T€OMETPUYECKHIX Tell.
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Puc.9 Ipoekiy reoMeTpuuecKux Tel Puc.10 IIpoekuuu mecTurpaHHON NpaBUIIbHON
MIPU3MBI

Ilopsinok BbINOJHEHHS padOTHI:

1.BxonHOM KOHTPOIIB;

2.MIHCTpYKTaX MO BHIIOJHEHUIO MPAKTUYECKON paboThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xoxa padoThl:

1. Haueptute pamky.

2. BbINOJIHUTE KOMIIOHOBKY YEpTEXka.

3. IlocTpoiiTe TOPU30HTAIbHBIE NPOECKIUU TE€OMETPHUYECKUX Te€J, T.€. OCHOBAaHUSA LWIMHAPA,
IIPU3MBI, TMPAMUJIBI U KOHYCA.

4. BpInonHUTE MOCTPOEHUE (PPOHTANIBHBIX U MPO(UIBHBIX MPOEKIUNA TE C TOMOIIBIO JIMHUN CBSI3U
U IIOCTOSIHHOM IPSIMOM YepTexka.

5. Halimure HepocTarolmpe MPOCKIHUH TOYEK Ha MOBEPXHOCTIX T'€OMETPHUUECKUX TEJ, UCIOJb3Ys
pas3IUYHbBIE CIIOCOObI
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6. Hanecure pa3zmepsl.

dopma npeacTaBiaeHns pe3yJabTaTa: BHIIIOJIHEHHOE MPAKTUUECKOE 3a/I1aHHE.
Kpurepum oneHku:

-NIPaBUJIHOCTB, aKKYPATHOCTh ¥ YETKOCTh BBITIOJHEHUS IPAKTUIECKOM padoThI;
-CaMOCTOATEIbHOCTb;

-3HAaHUE TEOPETUYECKOT0 MaTepHaa.

IIpakTnueckas padora Ne§. [locTpoenne n30MeTPpUYeCKOM NPOEKIMH 1eTAIN

Hean padoThI:

-popMupOBaHUE 3HAHHWIA M TEPBOHAYAIBHBIX YMEHHH IO TIOCTPOCHUIO aKCOHOMETPUYECKHX

MIPOSKIIHIA TPYIIIBI TEOMETPUUECKUX TET

BbinosinuB padory, Bel Oyaere:

YMETB!
— BBINOJIHATH AKCOHOMETPHYECKUE MPOCKIUM TPAaBUIBHBIX MHOTOYTOJIbBHUKOB W Tel

BpaIICHUS

—  BBINOJIHATH YEPTE)KHU AKCOHOMETPHUECKUX TPOCKIIHIA TPYIITBI TEOMETPHUECKUX TEIl

— COCTaBJIAITh KOMOWHAIIMIO W3 TPYHIBl TEOMETPUYECKMX T W  BBIIOJIHATH HX
MPOCTPAHCTBEHHOE M300pa)KeHHE Ha TpeX (FOpHU30HTAIBHOH, (PpOHTAIBHOM, MPO(UILHON)
IIJIOCKOCTSIX IMPOECKIINMN.

MarepunanbHoe obecrnieyeHue:

1. Barman ¢opmara A3

2. HabGop 4epTexHBIX HHCTPYMEHTOB

3. AuakTuyecKuii MaTepua 1o BapuaHTaM

4. TIpumepsb! BBIMOTHAEMON PabOThI

5. DneKkTpoHHBIE Ta0IULBI «AKCOHOMETPUYECKHE TPOEKIHH

3apanue:

1. 3ananue BBIMOIHUTH HA popMmaTe A3

2. BeruepTuTh NpUBEICHHBIE TEOMETPUUECKHE TEJIa B AKCOHOMETPUYECKON TTPOEKITUH, COOITIO st
UX YKa3aHHOE PacloI0KEHUE

3. TonmuHy TUHUN BBIMOTHUTE B cooTBeTcTBUU ¢ ['OCT 2.303-68 .

Kpartkue Teoperuyeckne cBeleHUs:
1.AKCOHOMETPHYECKHE NMPOCKINH
AKCOHOMETPUYECKHE TPOCKIMH TPUMEHSIOTCS Ui HarJISIHOTO M300paKeHUsT Pa3TuIHBIX

npeameToB. [Ipeamer m3o00paxaroT Tak, Kak €ro BHAAT (IO OMpeNeJIeHHBIM YyIriioM 3peHus). Ha
TakOM H300paK€HUM OTPaKEHbl BCE TPHU TMPOCTPAHCTBEHHBIX H3MEPEHMs, MOITOMY UTEHHE
aKCOHOMETPHUYECKOTO YepTeka OObIUHO HE BBI3BIBAIOT 3aTPYAHEHUIH.
AKCOHOMETPUYECKHUI YEPTEK MOKHO MOIYYUThH KAK C IOMOIIBI0 KOCOYTOJIBHOIO TPOELUPOBAHUS.
Jnst monydeHusT aKCOHOMETPUYECKMX MPOEKIMM OCH KOOPAMHAT HAaKJIOHSIOT OTHOCUTEIBHO
IUIOCKOCTH Tpoekuun Pa Tak, dYroObl WX HampaBleHHWE HE COBMAIO C HANpaBIEHUEM
npoenupyonmx aydei (puc. 11).
I'OCT 2.317-69 npegycmaTpuBaeT CIEAYIOIMNE aKCOHOMETPUYECKHE MPOCKIIUN:

— NOPSAMOYTOJbHAs U30METPUUYECKAS POEKIIHS;
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— T[PSAMOYTOJbHAsI TUMETPUUYECKast TPOSKIINS,
— KOCOyrojbHas (poHTaIbHAS JUMETPHUECKas MPOeKIus u ap. (puc.12.)

7

Puc.11 Hanpapnenue npoenupyomux Jiydeid B akCOHOMETPUH

MOY2070KGS MpsMoyeonsnog Kocoyzononag
0“ Mempuyeckas YIOMEMPUOCKDT wpo%amwan
21 2 QumempuyecKan

20

.
¥ ”')' !(')

s (as)

ol (us)

Puc.12 Buapl akCOHOMETPUUECKUX MPOESKIIHIA

2. IlocTpoeHne NJIOCKUX TeOMeTPHYECKUX (DUTYPD B AKCOHOMETPHUH

Puc.13 AkcoHOMETpHUS MHOTOTPAHHHUKOB
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Pucl5AkcoHOMETpUS UMIUHAPUUIECKON MOBEPXHOCTH

== ]
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Puc.16 IIpumep BBIIOIHEHUS TPAKTHUECKOH PabOThI
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KpaTtkne Teopernyeckne cBeIeHH:

ITopsinok BbINOJHEHHS Pa0OThI:

1.BxoaHO0# KOHTPOJIb;

2.MIHCTpYKTaX O BHIIOJHEHUIO IPAKTUYECKON pabOThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xox padoThI:

1. HauepTtute pamky.

2. BBITIOJTHUTE KOMITOHOBKY YepTekKa.

3. Ucnonw3yiiTe npaktudeckue padoTel Ne6 «[Ipoeknnu reoMeTpuuecKuX Tel U TOUCK, JISKAITUX
Ha MX MOBEPXHOCTUY»: ONPEEIUTE Pa3MEPbl OCHOBAHUS, BHICOTY OOKOBOI MOBEPXHOCTH
(HaTypanpHBIN pazMep 00pa3yromeil 00KOBOM MOBEPXHOCTH KaXIOTO TEJIA)

4. IlocTpoiite pa3BepTKy MOBEPXHOCTH F€OMETPUUECKOTO Tela

5. Hanecure pazmepsl.

(I)opMa NnmpeacraBjacHus pe3yjbTaTa: BLIIIOJIHCHHOC ITPAKTUYCCKOC 3aJaHHUC.

Kpurepun onenkmn:

- YPOBEHb OCBOCHHMSI yU€OHOTO MaTepuana;

- YMEHHE UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS IIPU BBIOJIHEHUN IPOCTPAHCTBEHHBIX U
IIPAKTUYECKUX 3a7ad;

- IPaBUJIbHOCTD BBINIOJHEHUS;

-CaMOCTOATEIbHOCTb;

-OKa3aHHUe IMOMOILU APYTrOMY CTYJECHTY;

- oopMmIIeHHE TPAKTUYECKON pabOThl B COOTBETCTBUHM C TPEOOBAaHUSIMHU IPEHOJaBaTEsl.
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PA3JIEJI 3 OBIIIME CBEJJEHUS O MAIIMHHOM I'PA®UKE
Tema 3.1 CucreMbl aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHHUS HA MEPCOHATBLHBIX
KOMIBIOTEPax

IIpakTuyeckoii padoTsl Ne 9 U3ydyeHune npuemMoB padoThl ¢ HHCTPYMEHTAJBLHBIMH MAHEJISIMU.
BoinosiHeHHe MpocTEHIIMX reOMeTPUYECKHX MOCTPOEHM i

Ieab padoThl: IpaKTUUECKOE OCBOEHUE MTOCTpOeHUs uepTexel netaneil 2D B cucreme KOMITAC
3d.

Beinmoanus padory, Bl Oyaere:

yMeTh: ¢ moMoIbio rpadudeckux npuMuTuBoB B KOMITAC 3d 1 koMaHIBI UX CO3/IaHUS, KOMAHIbI
odopMIIeHUs YePTEXKEH, BBITOIHATH YEPTEKHU

Martepuanbnoe obecnieuenue: IIK c ycranosiennsiM nporpammubiM obecniedeHrnem KOMITAC

3d.

3aganue:

1. N3zyuute nunTepdeiic u ocHoBHble nmouatus cucremsl KOMITAC 3d

2. [TocTpoeHue yepTeka MI0CKOro KOHTypa C HAHECEHUEM pa3MepOB

3. Brinonnennoe 3aganue coxpaHuTh Ha oOpa3zoBareiabHOM nopraie MI'TY

KpaTKne TCOPETHYECCKUEC CBCACHUSA

Kommac-3D — sBiseTcst CHUCTEMOW aBTOMATH3MPOBAHHOTO TIPOSKTUPOBAHUS, pa3pabOTaHHOU
komrnanueii ACKOH (r.Konomna). Haznauenune cucrembl Komnac-3D — aBToMaruzanus
MIPOEKTHO-KOHCTPYKTOPCKUX U YSPTEIKHBIX PabOT.

OcHoBHBbIe BO3MOkHOCTH Tporpammbl Komnac-3D LT :
- BBOJ 3JICMCHTAPHBIX Fpa(l)ﬂ‘leCKI/IX QJICMCHTOB: OTPE30K, Ayra, OKPY>XXHOCTb, TCKCT,

- mojepKKa cranaapTHEIX (cooTBeTcTByomux ECKJ]) 1 monp30BaTenbCKUX CTHIICH JTUHUM;

- BBHIIOJIHEHHWE  BCIIOMOTATENILHBIX  IOCTPOCHHWH  (IIOCTPOGHHWE  KacaTelbHBIX, MapajlIeNbHBIX,
TIEPIICHIUKYISPHBIX JTUHUN, COMPSKEHUN);

- CO3JIaHUE CIIOKHBIX T€OMETPHUYECKUX TOCTPOSHMI C HCIIOJIb30BaHHWEM KpHUBBIX be3be M Apyrux BHIIOB
KpPUBBIX;

- aBTOMAaTH3allus MPOCTAaHOBKU Pa3MEpOB BCEX THUIIOB: JIMHEHHbIE, YIIIOBbIE, pafualibHbIE, JUaMETPaIbHbIE
(BKJTFOYAst HAKJIOHHBIE Pa3MephI U Pa3Mephl BEICOTHI);

- HaHECEHWE IITPUXOBKH, BCEX THIIOB IIEPOXOBATOCTEH, JUHHUM BBIHOCOK, JMHMHA pa3pe3a W CEYEHHS,
CTpEJIOK HAIPaBJIeHHS B3TJIAa;

- TIO0JIyaBTOMAaTHYECKOE 3alloJIHeHHE OCHOBHOM Haamucu (rpad mramma) ¥ OoQOpMIIEHHE TEXHUYECKHX
TpeOoBaHUil;

- CO3JJaHUE TPEXMEPHBIX MOJIENIEH IeTallel Pa3INYHBIMU METOIaMHU.

HNuTepdeiic Komnac 3D Bepens 5.11

23



MaMen® AHCTRYMEHTOR
[CramaapTHas, BuAa. Teskyiuee cocToAnMe]

HomnakTRaA nanenk TRABEHOE HEHE
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CTROoRA cooOLiBHMA Wabnom dcopmarafid fNawens cEAWETE ORED ADKYMAATA
Puc.17. Unrepdeiic Kommnac 3D Bepeust 5.11

(HaX(HMaﬁTe Ha YCPHLIC MAPKEPLI ,‘lTO6BI MNOABHUIIMCH HAAIMHUCHU DJICMCHTOB I/IHTep(beﬁca

Ha Ilanenu "CrangapTHOi" (MO yMOJTYaHHUIO OHA PACIMOJIOKEHA B BEPXHEM YacTH OKHA
CHCTEMBI cpa3y IOJ CTPOKOW 3arojIOBKOB CTPaHMIl MEHIO) HaXOAATCS KHONKM KOMaHJ OOILIero
Buumanwne! BonbIIMHCTBO KHOTIOK TTAHEH HHCTPYMEHTOB «PemakTHpoBaHNe)» BKIIOYAIOTCS TOIBKO
nocje BbIACTICHUS Ha dYepTeke o0beKkTa (WM TIpynnbsl 0OBEKTOB), HaJX KOTOPBIM Oyner
MIPOU3BOINTHCS BEIOPAHHAS OTIEpaIlusl.

WHcTpyMeHTsl mnaHenu «V3MepeHus» Mo3BOJSIOT H3MEPTh pPa3IUYHbIE IMapaMeTpbl YepTerxa:
paccTosiHue MEXIY ABYMsI TOUYKAMHU, [UIMHA JYTH, YTOJI MEXIY IBYMsI IPSMBIMH, ILIONIAIb KOHTYpa
U T.IN

Omnepanyu, BKITIOYCHHBIC B MAHEIh HHCTPYMEHTOB «BblieneHne», IMO3BOINISIOT BBIIENIATH
pas3IUYHbIE 3JIEMEHTHI YepTexka.

BoJbIIMHCTBO KHOTIOK, pa3MeNIeHHBIX Ha Pa0OYHX IMaHEeIIX WHCTPYMEHTOB, HMEIOT YePHBIN
TPEYroJIbHUK B MPAaBOM HIDKHEM YIiy. DTO O3Ha4yaeT, YTO KpPOME TOTr0 MHCTPYMEHTA, KOTOPBIH
n300pakeH Ha KHOIKE, ecTh Apyrue. UToObl YBHUIETh BECh CIIEKTP BO3MOXKHBIX BapHaHTOB
CO3JIaHMsI PJIEMEHTa 4YepTexa, HeOOXOIUMO TMOABECTH YKa3zaTellb MBIIIM K BHIOPAaHHON KHOIIKE,
Ha)KaTh JIEBYIO KJIABHUIITY MBIIIN U YIEP)KUBAs €€, BHIOpaTh HEOOXOJMMYIO ONIEPaITHIo.

Ha Ilanenu crneuumanbHOro yrpapiieHHUs (OHAa MOSBISETCS Ha SKpaHE TOJBKO IMOCIE BHI30BA
KaKOH-TMO00 KOMaH/Ibl) HAXOMATCS KHOIKH, ITO3BOJISIONINE KOHTPOJIMPOBATH MPOIIECC BBHITIOTHEHHUS
KOMaH/Ibl (BBOJI 00BEKTA, MPEPhIBAHNE TEKYIIETO ASUCTBUS U T.JI.).

Crtpoka mapamMeTpoB OOBEKTOB [0 YMOJTYAHHIO HAXOIUTCS BHU3Y OKHA CHCTEMBL. B moisx
3TOM CTPOKH OTOOpa)KaroTCsl MapamMeTpbl CO3/1aBa€MOr0 MJIM PEIAaKTHPYEMOr0 T€OMETPUYECKOIro
00BEKTa, a MHOT/Ia — MEPEKITI0YaTeNId PeKUMa CO3JaHus 00bekTa. MOXKHO 3a1aTh WM M3MEHUTh
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3Ha4YeHUs1 B MoysAx. st Toro uroObl 3aUKCUPOBATh WM PAacUKCHPOBATH 3HAYCHHE MAapaMeTpa,
HY)KHO HaXXaThb KHOIIKY, DAacCIIOJIO)KEHHYI0 PAJOM C IIOJIEM 3TOr0 IapaMerpa (3T KHOIKHU
0OBE/ICHBI).

Hanpumep, B 1aHHON CTpOKe paguyCc OKPYKHOCTH IIOKa He 3a(hUKCHPOBaH, TaK Kak psioM C
HUM HE€ CTOMT KpecTWK (cM. puc .30) HazHadeHMs (CO3/1aHUE HOBBIX JOKYMEHTOB, OTKPBITHE
CYIIECTBYIOIIMX JOKYMEHTOB, 3alMCh B (hail, BbIBOA Ha meuarh U T.1.). Ee cocraB pazmuueH amis
pasHBIX BHJOB JIOKyMEHTOB. HaGop KHOMOK MoXeT ObITh M3MEHEH moib3oBareneM. Ha Ilanenn
NEPEKIIIOYEHUS HAXOATCSl KHONKHM JJIsi TEPEeKIIOYEHUs MEXAY IAThI0 HMHCTPYMEHTAJIbHBIMU
MAHEJISIMM: [TAHEIU TE€OMETPUH, NTaHEIN Pa3MEpOB, AHENIN PEeJaKTUPOBaHUs, IAHEIN U3MEPEHUN U
[IaHeJIM CeJIeKTUpOoBaHus (BbIOOpa). B oxuMH MOMEHT BpeMEHM Ha »HKpaHe OToOpaxaroTcs
MHCTPYMEHTBl TOJBKO OJIHOM maHenu. MHCTpyMEHTbI, BKIIIOUEHHBIE B IIAHENb WHCTPYMEHTOB
«["'eomeTprueckue MOCTPOEHUS», IO3BOJISIIOT CO34aBaTh I'€OMETPUUYECKHE NMPUMUTHUBBI YepTeka —
OTpPE30K, OKPYXHOCTb, Jyry, CIUIaiiH, 3JUIMIIC, BCIIOMOTaTEelbHbIE IpsMBbIE, TOYKH,
MHOI'OYTOJIbHUKH; BBIMOJIHATH IITPUXOBKY, OKpyriieHus, (acku. [lanens nuactpymenTos «Pa3mepsl
A TEXHOJIOTUYECKHE O00O03HAUCHUS» MO3BOJSET IPOCTAaBUTh HEOOXOIUMBIE pa3Mephl Ha 4YepTeKe,
pcain30BaTh TCKCTOBLIC HAIIIUCH. KHOHKI/I, BKJIIOYCHHBIC B IaHCJIb HMHCTPYMCHTOB «PeIlaKTI/IpOBaHI/IC»,
TO3BOJIAIIOT KOIMMUPOBAThH, CABUT'ATh, IOBOPAYUBATD, MaCH_ITa6I/Ip0BaTB 1 T.II. TOTOBLIC 3JICMCHTLI YEPTCIKA.

@102.394 %5773 (/112977 [85.460 @adm.?mz |
~| Cooir..{0  ~| Warkypcopa 5.0 v | Macwrag 1.0 ~| ﬂDHBﬂ3KM~~~I é_i;ﬂ _] _J ﬂ

Ykaxure TOYKY Ha OKPYHKHOCTH UKW BBEAWTE £€ KOOPAWHATB!

Puc. 18. Ctpoka napameTpoB 00beKTa

B crpoke cooOuieHuii, KOTopas HaXOAUTCS HUXKE CTPOKHM IAapaMeTpOB, BBIBOJSTCS COBETHI U
ITOICKA3KH 110 BBINOJHEHUIO TEKYIUX JIEHCTBUM.

ITopsinok BbINOJHEHHS PadOTHI:

Oranel nocTpoeHus miockoro koHtypa B Komnac-3D LT aHanoruuHbl BbIYEPUHMBAHUIO TIOCKOTO
KOHTYpa Ha JMcTe Oymaru:

1. Tloctpoenme KOHTypa B TOHKHMX JHMHHUAX (Mcnoib3yercss IlaHenb  MHCTPYMEHTOB
«reOMETPUYECKHE TIOCTPOCHUS» — «BcroMoraTenbHas mpsimasi», «OKPY>KHOCTB).

2. OOBox KOHTypa 3aJaHHbIM THNOM JuHUM ([laHENs MHCTPYMEHTOB «Te€OMETpUYECKHe
noctpoeHus» - «HenpepbIBHBIN BBOJI 00BEKTOBY, «OTpe30k», «Jlyray, «OKpy>KHOCTbH))

3. Ynanenue BcioMoraTenbHbIX NMOCTpoeHnH (OCHOBHOE MEHIO «Y IalMTh» — «BCIOMOTraTelbHbIE
TOYKHU U TTIOCTPOCHUS)

dopma npegocTaBIeHHs pPe3yJbTaTa - BHIIIOJHEHHOE IIPAaKTHUecKas paboTa U COXpaHEHHas Ha
noptaie B pacupenuu JPG

Kpurepum ounenku:

- YPOBEHb OCBOCHHSI yU€OHOTO MaTepuana;

- YMEHHE MHCIOJIb30BaTh TEOPETHUECKWE 3HAHHWS NPHU BBHINOJIHEHWU MPOCTPAHCTBEHHBIX U
IIPaKTUYECKUX 3aay;

- IPaBUJILHOCTH BBINTOJHEHUS;

-CaMOCTOATEIbHOCTB;

-aKTUBHOCTb;

-0OKa3aHHUE MTOMOILHU APYTOMY CTYAECHTY;

- ohopmIiIeHHE TPAKTUIECKON pabOTHI B COOTBETCTBUH C TPEOOBAHUSIMU TTPETIOIaBATEIIS.
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PA3JEJI 4 MAIIMHOCTPOUTEJIBHOE YEPYEHUE
Tema 4.1 Buabl, ceuenusi, paspe3bl

Ipakruyeckoii padorsl Nel0. ITocTpoenue ¢ ucnosibzopanuem CAIIP no
AKCOHOMETPHYECKOH MO/IeJIM YepTeKa ¢ IPUMeHeHHeM cedeHUi

ean padoThI:

-(opMupoBaHue epBOHAYAIbHBIX YMEHUI 110 H300paKEHUI0 HEOOXOIUMBIX BUJI JI€TAIIN
Beinosinus patdoty, Bel Oyaere:

YMETb:

- OTIpeNeNATh COCTaB U300paKeHUH Ha yepTexe (He00X0AUMOe U I0CTaTOYHOE KOJTHMUECTBO
BHJIOB)

- OIPEACIIATD TJIABHBIM BU]L

- YUTaTh YEPTEKH: aHATU3UPOBATh (POPMY AeTareil U KOHCTPYKTUBHbBIE OCOOEHHOCTH,
OIpeeNsATh TabapUTHBIE, yCTAHOBOUYHBIE pa3Mephl U JIp. pa3Mepbl, HEOOXOAUMBIE /TS €€
U3TOTOBJICHHUS.

MaTrepuaibHoe o0ecnieyeHue:

1. HaGop 4epTeHbIX HHCTPYMEHTOB
2. Pabouas TeTpanps popmara A4
3. DNeKTPOHHBIN IIaKaT
4. MenoBoi yepTex
5. lnnakTryeckuii MmaTepuan

6. HaGop mopeneii

7. 3MepuTenbHbIE UHCTPYMEHTHI (IITaHT€HIIUPKYJIb)

3aganue:
1. 3aianue BBIMOHUTE HA JIUCTE B KJIETKY hopmata A4.
2. Ilo naHHO# MOJIETTM TOCTPOUTH TPU BHJIA, TPOCTABUTH HEOOXOIUMBIE Pa3MeEphI

Kparkue TeopeTuueckue cBeIeHH:

Buoom HazpiBaeTcss n3zoOpakeHHe OOpallleHHOW K HaOJIIoJaTeNt0 BUIAMMOM MOBEPXHOCTH
npeaMera.

OcHOBHbIE BUIBI MTOJTy4aeM B pe3ysibTaTe MPOELUUPOBAHMs MpeaAMeTa Ha IIECTh MIOCKOCTEN
npoekuuit (puc.19).

KonnyectBo BHIOB Ha uepTexax JIOJDKHO OBITh HAaMMEHBIINM, HO JIOCTaTOYHBIM JUIs
npeacTaBiIeHUs GOPMBI H300pakaeMoro rmpeaMera.

Jlist coOroieHus IPOSKIIMOHHOM CBSI3M MEXKITy BHJIaMH Ha MAaITMHOCTPOUTEIBHBIX YepPTekKax
MCTOJIB3YIOTCS IEHTPOBBIE JIMHUM M OCH CUMMETPHHM, JTMHUU MPOEKIIMOHHOW CBSA3HM HE MPOBOJIT,
Ha3BaHUsS BUIOB He MoAMuchBaioT (puc.20).
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Bud cnusy

]

Bud crpnfic | Bud crepedy | Bud caeba Bud caads

S8 |L|#®

Bud chepxy

i

Puc.19 OcHoBHBIE BUIBI

anh

Puc.20 [Tpumeps! BEITIOTHEHUS 3a1aHUAS

Ilopsinok BbINOJHEHHs padOThI:

1.BxoaHo0# KOHTPOIIb;

2.MIHCTpYKTaX 1O BHIIOJHEHUIO IPAKTUYECKON pabOThI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xoa padoTbI:

1. Haueptute pamky Ha popmare A4.

2. OnpenenuTsb INIaBHBIA BUA JeTaiu (BbIOpaTh HAIlpaBlIeHUE B3IJIs/1a HA JE€Tallb)

3. Haueptuth rabapuTHbIC MPSIMOYTOJILHUKN M OCEBBIE (€CIIM OHU HEOOXO/IMMBI)

4. TlpopaGotath u300paxkeHuss Ha 3-eX BUAaX (JIMHUM BUAMMOTO M HEBUAMMOIO KOHTYpA,
xapakTepusyrome GopMy JeTan)

5. IlpoctaBuTh HEOOXOAMMBIE Pa3MEPHBIE TUHUH

6. OOMepuTh AeTajb C MOMOIIBI0 U3MEPUTENIbHBIX HHCTPYMEHTOB

7. BrincaTtp 4McI0BBIE 3HAYEHUSI pa3MEPOB JIETANIN HA YEPTEKE

®opma npenocTaBieHUs Pe3y/IbTaTa - BBHIIOJHEHHOE MpakTHYecKas paboTa M COXpaHEHHas Ha
noptane B pacumpernu JPG

Kputepun onenkmn:

- YPOBEHb OCBOCHHMSI yUEOHOTO MaTepuana;

- YMEHHE WCIIONIb30BaTb TEOPETHUUECKUE 3HAHUS IIPU BBINOJIHEHUHM IPOCTPAHCTBEHHBIX U
MPaKTUYECKUX 3ajay;

- IPaBUJIBHOCTD BBIIIOJIHEHUS;

-CaMOCTOSITEIbHOCTb;

-aKTUBHOCTb;

-OKa3aHHe MOMOIH APYTOMY CTYIECHTY;

- oopMmIIEHHE TPAKTUYECKON pabOThl B COOTBETCTBHH C TPEOOBAHUSIMHU IPEIOJaBaTENsl.

IIpakTyeckas padora Nell. ITocTpoenne ¢ ucnonbzopanueMm CAIIP Tpex BH10B 3a1aHHOM
netaju. BolnosHeHne He0OXOAUMBIX MPOCTHIX Pa3pe30B.
Hean padoThI:
- IPUOOPECTU MPAKTUUECKHUE HABBIKHU IO BHITOJHEHHUIO YEPTEKEN C IOCTPOSHUEM CEUEHUII;
Beinosinus patdory, Bel Oyaere:
YMETb:
— pacnojaraTh 1 0003HaYaTh CEUEHUS;
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— pacnojaraTh 1 0003Ha4aTh BHIHOCHBIE 3JIEMEHTHI;

3HATh!

— CEYEHMsI, BHIHECEHHBIE U HAJIOKEHHBIE;

MatepuanabHoe obecnieuenmne: [IK c ycranoBnennbiM nporpamMmubeiM obecrieuennem KOMITAC

3d.

3aganue:
1. 3aganue BBIMOJHUTE 1O BapuaHTaM Ha Gopmare A3

Kpartkue TeopeTtudeckne cBeleHUs:

Ceuennem Ha3bIBaeTcs HM300paskeHUE (DUTYPBI, TMONTYyYaIOIIEHCsS MPU MBICIEHHOM pac-CeuYeHUU
MpeAMETa MIOCKOCTHIO, MPU BBHIMOIHEHUH KOTOPOrO MOKA3bIBAETCS TOJBKO TO, YTO PACIIOIOKEHO
HEMOCPEJACTBEHHO B CEKY-IIeH MI0CKOCTH.

B otnnume ot pa3pe3a Ha CEUCHHMH TTOKA3bIBACTCS TOJBKO TO, YTO PAC-TIOJIOKEHO HEIOCPEICTBEHHO
B CEKYIIEH MIIOCKOCTH, BCE, UTO JIGKUT 3a HEW, HE N300pakaercs

Pucynok 21

IIo PACIOJOKCHUI0O HA YEPTEXKE CECUCHUA PASACTAIOTCH HA BLIHCCCHHDIC U HAJTOKECHHBIC

Pucynok 22
HaJio:xeHHbIe cedeHusl pacnoaraloTcsi HENOCPEICTBEHHO Ha BUAAX JI€Tallu
BbiHeceHHbIE pacnoJiaral0T BHE KOHTYpa H300pakeHUs IeTallu Ha JTI000M MecTe YepTexka

28



KoHTYp BbIHECEHHOr0 ceYeHHsl OOBOMAT CIUIONIHOW TOJICTOW OCHOBHOW JHMHHEW (Kak st
BHJIUMOTO KOHTYpA).

KoHTyp Ha/I0:K€HHOI0 — CIUIONIHON TOHKOM mHKUeH (0T s/3 10 /2 ), mpudéM KOHTYp BHJA B
MECTE PaCcOJIOKEHHUS HAJIOKEHHOTO CEYEHUS HE TIPEPHIBAIOT.

Ecin ceueHue BBIHECEHHOE, TO, KakK IpPaBWIIO, IPOBOAST Pa30MKHYTYIO JIMHUIO — [Ba
yroamEénHbIX mrpuxa A-A. Crpenkamu, ykasplBarOT HamnpaBiieHHe B3rsaa. Mx pacmonararor y
BHEIIHUX KOHIIOB Pa30MKHYTOM MTuHUU. C BHEIIHEH CTOPOHBI CTPETIOK HAHOCAT OJJMHAKOBBIE OYKBBI
pycckoro andasuta. Hag ceuennem nuinyT Te ke OyKBBI Yyepes TUp.

B

A

Pucynok 23
Ecnn ceuenue mpencraBinser coOOM CHUMMETPUYHYKO (QUIypy M pacloyOKEHO Ha
MPOJOJDKEHUH JIMHUM CEeYeHMs! (IITPUXIYHKTUPHOW), TO CTPENOK U OyKB He HaHocAT. B cimyuae
HECUMMETPUYHOIO CEYEHHUs MPOBOJAT IITPUXU PA30MKHYTOH JMHMM M CTPEJIKH, HO OYKBBI He
HAHOCSIT.

W ( SHIIESSIIESSS
~ac

Y

Pucynok 24
Ecnun ceuenue mpencraBinser co0OW CHUMMETPUYHYIO (QUIypy M pacloyOKEHO Ha
MPOJOJKEHUH JIMHUM CEeYeHMs (IITPUXIYHKTUPHOW), TO CTpeNoK U OyKB He HaHocAT. B cimyuae
HECUMMETPUYHOTO CEUYEHHUs MPOBOJAT IITPUXU PA30MKHYTOM JMHMM U CTPEJIKH, HO OYKBBI He
HaHOCSIT.

o

-

Bl

s

Pucynoxk 25
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CeueHHS MOXKHO JC€J1aTb B TOM XK€ MaCIHTHGC, HO MOXHO M B JAPYroM, ykKasbiBagd €ro psaaom cC
CCUCHUEM.

Ecnu cekymias IUIOCKOCTh HPOXOAUT 4Yepe3 OCh IOBEPXHOCTH BpalleHus (LMIMHIPUYECKOH,
KOHMYECKOW MIIM CEepUUECcKOii), OrpaHMYNBAIOIIEH OTBEPCTHE WM yriyOJeHHe, TO UX KOHTYp Ha
CCUEHUU NIOKA3bIBAIOT IIOJTHOCTHIO

IMopsinok BbINOJIHEHHUSI PA0OTHI:

1.BxonHOM KOHTPOIIB;

2.IHCTpYKTaX 10 BHITIOJHEHUIO TPAKTHYECKON pabOTHI;
3.CamocrosiTenbHas paboTa CTy/IEHTOB.

Xopn padorhi:

1. HauepTtute pamKky.

2. BbInosHUTE KOMIIOHOBKY YepTEXka.

3. 1o HarngmHOMY M300paKEHHIO BBITOJIHUTD TJIABHBIM BHJI IO HAMIPABICHUIO CTPEIKUA A
4. BbIOJHUTH YKa3aHHBIE CEUEHUS

5. Hanecure pa3mepsl.

®opma npegocTaBjeHHs] Pe3y/IbTaTa - BbINOJHEHHOE NIPAKTHYeCKasi padoTa M COXpaHEeHHas
Ha nopraJje B pacummpennu JPG

Kpurepun onenkmn:

- YPOBEHb OCBOCHHMSI yU€OHOI0 MaTepuana;

- YMEHHE MHCIIOJIb30BaThb TEOPETHUUECKUE 3HAHUS IPU BBINOJIHEHUHM IPOCTPAHCTBEHHBIX U
IIPAKTUYECKUX 3a7ad;

- IPaBUJILHOCTH BBITIOJHEHUS;

-CaMOCTOATEIbHOCTB;

-aKTUBHOCTb;

-0OKa3aHHUe IMOMOILHU APYTOMY CTYAEHTY;

- oopMIIEHHE NTPAKTUYECKON pabOThl B COOTBETCTBUU C TPEOOBAHUSMHU IIPEIOAABATENS

IIpakTnyeckas padora Nel2. ITocTtpoenune Tpex BUAOB 10 ABYM JaHHbIM. BbinoJsiHenue
HEe00XO0UMBIX CJI0KHBIX CTYNEHYATHIX pa3pe3osB c¢ ucnojb3oBanuem CAIIP ykazanublie B
YC/I0BHH CCYCHHS.

esanb padoThi:

1 M3yueHune U MpakTHYECKOE NMPUMEHEHUE NMPaBUJ M300paXEHUs MPEJIMETOB C UCIOIb30BAHUEM
CIIO’KHBIX CTYIEHYATHIX pa3pe3oB B coorBercTBUM ¢ ['OCT 2.305-68**

U npaBul HaHeceHus TpuxoBku no 'OCT 2.306—68.

2 IIpuoOpeTeHne HaBbIKOB, MO3BOJISIONIMX 0 3aJaHHOMY H300pakeHHUIO JIeTalln

(uepTexxy) MOHUMATH €ro (popMy, B3aUMHOE PAaCHOJIOKEHHUE OTAEIbHBIX JIEMEHTOB U3JIENIUS U €ro
M0JIO)KEHNE OTHOCUTENIBHO MJIOCKOCTEN MPOEKIUHi.

3 Pa3BuTHE HaBBIKOB B MPOCTAHOBKE Pa3MEpOB JETAM Ha BHUJaX (Hapy>KHas MOBEPXHOCTh) U Ha
paspese (BHyTpeHHssI moBepXxHOCTH) o ['OCT 2.307-68.

Conep:xanue:

1 ITo nByM 3a1aHHBIM BUJIaM JE€TAIH HOCTPOUTH TPETUI BU/I.

2 Jlns n300pakeHust BHYTpeHHEN KOH(UTYpalluy I€TaIl BBHIIOJIHUTH JIOMAHbIH pa3-

pe3, 0003HAUYEHHBIN Ha YepTeKe CeKYIIUMHU MII0CKOCTSIMU, HA MECTE OHOTO U3 BUJIOB.
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3 HanecTu pazMepsl.

ITopsiioK BBITOJIHEHHS:

1 ®opmar A3 pacnonoxuTb TOPU3OHTAIBHO. BBINOJHUTH BHYTPEHHIOK PAMKY U OCHOBHYIO
Ha/IIUCh.

2 Pa3MeTUTh Ha JIMCTE NOJI0KEHUE OCEBBIX U LIECHTPOBBIX JINHUH.

3 Ilo 3agaHHbIM pa3mepaM (Tali. 4) BEIYEPTUTH JBE 3alaHHBIX TPOEKLUH JETAIH.

4 Tlo nByM MOCTPOEHHBIM BUAAM JETaIH U300pa3uTh €€ TPETUil BUI (CM. MPUMEP BBHIOIHEHUS —
puc. 5).

5 Jlnst u300pakeHus: BHYTPEHHETO CTPOSHHUSI I€TAIH BBIIOJIHUTH HA MECTE OJJTHOTO U3

BUJIOB JIOMaHbIH pa3pe3 JeTaiy yKa3aHHbIMH Ha YePTEXke CeKYIIUMH MJIOCKOCTAMHU.

6 B cootBercTBuu ¢ I'OCT 2.306—68 Ha pa3zpe3e HaHECTH IITPUXOBKY.

7 HanecTu BBIHOCHBIE, pa3MEpHbIE JIMHUU U pa3MEpPHBIE YNCIIa B COOTBETCTBUHU C

I'OCT 2.307-68.

dopma npeaocTaBJIeHHs Pe3yJIbTAaTa - BEINIOJHEHHOS NIPAKTHYSCKas paboTa U COXpaHCHHAs Ha
nopraiie B pacmmpennn JPG

Kputepuu onenkmu:

- YPOBEHb OCBOCHHSI YUEOHOTO MaTepUaa;

- YMEHHE HCIIOJIB30BATh TEOPETUICCKUE 3HAHUS ITPHU BBIMTOJTHCHUN TPOCTPAHCTBEHHBIX U
MPAaKTUYECKHX 3a/1a4;

- MPaBUJIBHOCTH BBIITOTHCHUS;

-CaMOCTOSITEIIbHOCTbD;

-aKTUBHOCTb;

-OKa3aHue MOMOIIH JPYroMy CTYJICHTY;

- ohopMIICHHE MMPAKTUICCKOM PabOTHI B COOTBETCTBUU C TPEOOBAHUSMU TIPEIIOIaBATEIS

Tema 4.2 PazneMHBbIe COeIMHEHUA AeTAJIeH

IIpakTuyeckas padora Nel3. BoruepunBanue 60J1TOBOrO, IINMUJIEYHOI0, COEIMHEHNS J1eTaJiei
¢ ucnoab3zopanuem CAIIP
Pa3bemHble coenHenusi: 00J1TOBOE, LINUJICYHOE
esanb padoThi:
-(opMupoBaHue yMEHUH MO MOCTPOCHUIO COOPOUHBIX UepTeKel OOITOBOrO COeAMHEHUS;
(hopMHUpOBaHKME YMEHUM 110 TOCTPOSHUIO COOPOUYHBIX YEPTEHKEH MIMIICUHOTO COCTUHEHHS
Boinoinus padorty, Bel Oynere:
YMETB:
- BBITIOJHATH COOPOYHBIE YEPTEKHU Pa3beMHBIX COEIMHEHUN
- BBITIOJIHATH PacyeThl OCHOBHBIX IAPAMETPOB Pa3bEMHBIX COEITMHEHUIN U UX
JJIEMEHTOB
- MPaBWJIBHO OIPENENATh U 0003HaYaTh HA AIIEMEHTaX Pa3beMHOT0 COETMHEHUS TUIT
pe3bObI
- HAaHOCUTHh HEOOXOAUMBIE Pa3MephI
- 3anoNHATH (popMy creruduKanuu cOOpouHOro YepTeka
- YUTaTh COOPOYHBIE YEPTEXKH.

MarepuanbHoe obecniedenue: [1K ¢ ycranoBnennsm nporpammuabsiM obecnieuenneM KOMITAC
3d.
3ananue:
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1. 3aanue BBIMONHSIETCS IO BapuaHTaMm Ha (hopmare A3
2. [Tonb3ysch MPUBEACHHBIMH YCIOBHBIMH COOTHOIICHUSMHU, TOCTPOUTH U300paKeHUsI COeTUHEHUS
neranei 6onTom
3. Hanectu pa3zmepsl
4. BBITIOTHUTH CHETMPHUKAIINI0 COOPOYHOTO YepTexKa
KpaTkue Teopernueckue cBeeHHs:
OpHMM M3 pacpOCTPAHEHHBIX B TEXHUKE PA3bEMHBIX COEIMHEHUH SIBISIETCS COEIMHEHUE C
MTOMOIIBIO PE3bOOBBIX KPENEKHBIX JIeTalleil: 00JITOB, BUHTOB, raek, IIMUJIEK, KOTOPbIE
BBITIOJIHSIIOTCS C METPUYECKOM pe3nOoii (puc.38).
1 Kaxpgass kpemnexHasi JeTallb UMEET YCJIOBHOE O0O3HAa4YeHHE, B KOTOPOM OTpaxkaroTcs: ¢opma,
OCHOBHBIE pa3Mepbl, MaTepHall U IOKPBITHE.
Ha yuyeOHbIX yepTexax NpUMEHSIOT YIPOIIEHHOE YCIOBHOE 0003HaUEHHUE:
Bonr M16x1, 5x75 TOCT 7798-70
Yuraercs cieqyomumM o0pa3om:
bont — Ha3BaHue neranu
M 16 — Tun u pa3mep pe3pObl (HOMHUHAIBHBIN JUAMETP METPUUYECKON PEe3bObI)
1,5 — BenmnumHa MENKOTO 11ara pe3bObl
75 — nmHa 6onrTa
I'OCT 7798-70 — cranaapT, yKa3bIBarOIIUii, 9T0 OOJIT UMEET MIECTUTPAHHYIO TOJOBKY U BBIIOJIHEH
C HOPMAaJIbHOM TOYHOCTBIO.
I"aiika M20 I'OCT 5915-70
0003HaYEeHHE IECTUTPAHHOM raliki HOPMaIbHOW TOYHOCTH B UCHIOTHEHUH 1
M20 — HOMUHAJIBHBIN TUAMETP METPUIECKON pe3bObl KPYITHBIM IIaroM
[Hnunsxa M24x80 'OCT 22032-76:
M24 — HOMUHAJIBHBIN TUaAMETP METPUUYECKOUN Pe3bObI C KPYITHBIM 1IAroOM;
80 — mnMHA MIMUIBKH
[Taii6a 24 TOCT 6402-70
24 — nuameTp MIanobI.
2. Coedunenue 60nmom npumeHAIOM TOTJA, KOTJa OTBEPCTHS B COCIMHSAEMBIX NETAIAX IS
npoxoja 0onra ckBo3Hble. COeTMHEHNE OCYLIECTBIISIETCS C TIOMOIIBIO 00JITa, TallKK U I1ai0BI.
Bonm — cTep>xeHb ¢ rOJI0BKOM C OTHOM CTOPOHBI ¥ pe3b00BOM YacThIO C IPYTroil CTOPOHBI.
['atixa HaBUHYMBAETCS Ha pe3b0OBOM KOHEI] 00JITa UITH IITHIIBKH.
[llaii6y ycTaHaBIMBAIOT MOJ TalKy M TOro, 4YTOObl NPEAOTBPATHUTh IOBEPXHOCTH
COEIMHSEMBIX JIETalel OT MOBPEKIACHUS.
Bce kpenéxnble nerany CTaHIApTHU30BAHBI, UX Pa3MeEphbl ONPEIEIEHb COOTBETCTBYIOIIMMU
I'OCTamu.
B TabGauue 6 npuBeneHbI CTaHAApPTHBIE TapaMeTphl 00Ta.
Ha yueOHbIX uepTexax ¢ I[eJIbI0 SKOHOMHUH BpeMEeHU OO0JIT, TaliKy, a0y 4epTAT Mo
YCJIOBHBIM COOTHOIIEHUSM pa3MeEPOB B 3aBUCUMOCTH OT AMAaMETPa pe3bObl:

-nmiHa 6o1ta £ mojcuuTeIBaeTes 10 GopMye:

f=m+n+S+H+K
rae M ¥ N — TONIIMHA COEIUHIEMBIX JE€TaIei B MM;
S — TommMHAa MIaHOBI B MM;
H — BbIcOTa raifiku B MM;
K — nnuHa BeICTymaromero Haj raifkoit konma 6oira B MM (B mpezgenax 5-10 mm);
K=(3+4)p,
TJie p — IIar MeTPUIeCKON pe3bObl, KOTOPBIH ONpenensatoT mo tadbnuie Nob.
Tab6muma Neb
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Homuuaneuerii |6 | 8 10 {12 |1 |16 |18 |20 |22 (24 |27 |30 |36 |42 |48
d pe3nOsI 4
lar kpyma |1 | 12515 |17 |2 |2 25 |25 |25 |3 3 35 |4 45 |5
pe3bObl | Bl
meaku | - |1 1251125 (15115 |15 |15 |15 |2 2 2 3 3 3
"

OcranpHbIe pa3Mepbl OOJTOBOTO COCTMHEHHS PACCUYUTHIBAIOT 1O IPUBEAECHHBIM YCIOBHBIM
COOTHOIIIEHUSIM.

[oxcunTas AMUHY 6071Ta, MO TabmuIe 7 HOAOMPAIOT CTaHAAapTHOE 3HadYeHue { . IInHy
pe3p00BOI0 KOHITA l 0 » MOJOMPAIOT 10 ITOM Ke TabJIMIle B 3aBUCMMOCTH OT AuameTpa d u
BBIOpAHHOM JUTHHBI 00JITa /.

(HOpMaBEHOM TOYHOCTH)
I'OCT 7798-70
HMcroanenue |
cx ILSo '
2 . \
S —t '
4 . D
- : to ) 3 5 ‘
L o ] .
' . D;=(09..0,95)s
Pucynok 26
Tao6mmia Ne7

HoMuHansHBII 10 12 16 20 24 30 36 42 48

JTUaMETp pe3bObl

d
Pazmep 17 19 24 30 36 46 56 65 75
IO KITFOU» S
BricoTa ronoBku 7 8 10 13 15 19 23 26 30
H
Huamerp 18,7 20,9 26,5 33,3 39,6 50,9 60,8 72,1 83,4
ONHCaHHOU
okpyxHoctu D
Pannyc non 1 1,6 2,2 2,7 3,2 3,3 43
roJIOBKOI R
®dacka C 1,6 2 2,5 3 3
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Ta6muma Ne8

Amina Jlnuna pess6sr £ o pn HOMEHANBHOM AHaMeTpe pe3bOsl d (3HAKOM X OTMEUEHBI GOJTHI C
¢ pe3b0Ooii Ha BCel JUTMHE CTEPIKHS)
8 10 12 16 20 24 30 36 42 48
30 22 X X X X - - - - -
35 22 26 30 X X X - - - -
40 22 26 30 X X X X - - -
45 22 26 30 38 X X X - - -
50 22 26 30 38 X X X X - -
55 22 26 30 38 46 X X X X -
60 22 26 30 38 46 X X X X -
65 22 26 30 38 46 54 X X X X
70 22 26 30 38 46 54 X X X X
7 22 26 30 38 46 54 66 X X X
80 22 26 30 38 46 54 66 X X X
90 22 26 30 38 46 54 66 78 X X
100 22 26 30 38 46 54 66 78 X X
110 - 26 30 38 46 54 66 78 90 X
120 - 26 30 38 46 54 66 78 90 102

3.Coedunenue demaneil WnuabKOU TPAMCHSIOT TOT/IA, KOTJa B OJJHOW U3 COCTMHSICMBIX JeTalleh B
CBS3M C €€ PEKOHCTPYKTHUBHBIMU OCOOCHHOCTSIMH HENb3s WU HEIEeNecoo0pa3HO CBEPIUTh
CKBO3HBIE OTBEpCTUs. B coennHenune mnuiabKoil BXOAST: MINIIbKa, aiida u raifka

HInunska — UWIMHIPUYECKUN CTEpKEeHb, HMEIONIMI ¢ 00ouX KOHIOB pe3bly. OmHum
Hape3aHHBIM KOHIIOM MIMWJIbKa BBUHUYMBAETCS B PE3b0OOBOE OTBEPCTHUE OJIHOM M3 COCAMHSIEMBIX
neraneii. OH Ha3bIBa€TCS BBUHYMBAEMBIM MJIM ITOCAI0YHEIM KOHIOM |y Jnmuua |; — BBUHUMBaeMoOro
pe3bOOBOTO KOHIIA OMpEAesAeTCS MaTepHalioM JIeTalld, B KOTOPYIO OH BBHHYMBACTCS, U
BBITIOJIHSIETCS Pa3HOU BEJIMUMHBI:

l1=d — 115t cTaTbHBIX, OPO3HOBBIX, JIATYHHBIX M3JICIHMT;

1,=1.25d — my1st neraneit U3 yyryHa,

1:=1.6d u 2d — 1 meranei U3 JETKUX CILIABOB;

[,=2.5d — s metaneit U3 MOJMMEPHBIX MaTEPHAIIOB;

r7ie— Hapy>KHBIN JUaMETpP Pe3bOBbl.

[Mox amuHOM mmuibku | MTOHUMaeTcst AJIMHA CTEpKHS 03 BBUHUMBAEMOIO pe3b00OBOro KoHia, |
HaxOoJIsT

| = n+S+H+k,

rje N — TOIUHA ASTAIA B MM;
S — TommMHAa MIaiOBI B MM;
H — BBICOTA raiiku B MM;
K — 1yinHa BBICTYMAOIIETO HAJ| raiikoii KoHIa B MM (B ipeaeiax 5 -10 mm); k= (3-4)p, rae p —
11ar pe3p0bl, KOTOPBIN OMpeesstoT o Tadmmie Ne9:
Ta6muma Ne9

| Homumamemeii | 8 | 10 | 12 [(14)| 16 [ (18)| 20 [ (22) | 24| (27) | 30 | 36 | 42 | 48 |
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nuametp (d)
PE3bOBI

[ar | xpynueid | 1,25 1,5 | 1,75| 2 2 12512525 |3 3 |35|4|45]| 5
pe3bOBI | Menkui 1 (1251125151515 |15|15 | 2 2 2 3] 3|3
[Moxcunras mauHy mnuibku |, mo Tadmuie Ne9 noaduparot crangapTHoe 3HaueHwueE |.

Pe3b00B0ii KOHEI[ IIMHIBKY | MpeiHa3HaueH /11 BBUHUMBAHKS HA HETO TaliKK IIPU COCANHECHHH
CKpEIUIIEMBIX JI€TaleH.
Jmuny pe3bboBoro koxma lg moaduparoT mo Toii e Tabiuie B 3aBUCUMOCTH OT AUAMETPa
BBIOpAHHOM JUTMHBI IITTHIBKH.
Tabmmma NelO
JmEQ MOEIBKE L, po1 JImEQ ra€9HEOro KOENA [, , v
25 18 21 20 10 18
30 18 22 25 24 23
35 18 22 26 20 28 27 26
40 18 22 26 30 33 2 31 30
45 18 22 26 30 34 37 36 35 34 33
50 18 22 26 30 34 38 41 40 39 38
55 18 22 26 30 34 38 42 45 44 43
60 18 22 26 30 34 38 42 46 49 4S
65 18 22 26 30 34 38 42 46 50 53
70 18 22 26 30 34 38 42 46 50 54
75 18 22 26 30 34 38 42 46 50 54
20 18 22 26 30 34 38 42 46 50 54
Mpumemrne. JIaNeTp CTEpFEL [OBSE EOMTEQMPEONY YNAMSTPY pe3sos (d, = d).

OcranbHble PasMEPLI IMHUICYHOI0 COCAMHCHUA PACCUUTBIBAIOT IO IMMIPHUBCACHHBIM YCJIOBHBIM
COOTHOIIIEHHSIM (pHC.27)

Pacxa

| Peisdo cmaxuozo
Konua Znni zaﬂxy)

Wnunska

Puc.27 CoennHeHnue 60JITOM U LINWIBKON
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Puc.28 [Tpumep BBIMOTHEHUS YepTeka OOJITOBOTO COCTUHEHUS

ITopsinok BbINOJIHEHUs padoOThI:

1.BX01HOM KOHTPOJIB;

2.MIHCTpYyKTaX MO BBHIOJHEHUIO TPAKTUYECKON pabOThI;
3.CamocTosTenbHas padoTa CTYIEHTOB.

Xon padoThl:

1. BeinosiHuTe B TETpaau pacyeT AJIMHBI 00JITa U NOJ0EpUTE CTaHAAPTHOE 3HAUCHHE U ITUHY
pe3p00BOTr0 KOHIIA

2. ITo npuBeIEHHBIM COOTHOIIEHUSM NPOU3BEIUTE PACUET OCTAIBHBIX MTAPaMETPOB OOJITOBOIO
COETMHEHUS

3. Berueptute Ha popmare A3 U300paxkeHUs: COEAMHEHUS JIeTalei 60aToM

4. boaTsl, raiiky 1 m1aii0bl Ha IPOAOIBHBIX pa3pe3ax MOKAKUTE HEPACCEUEHHBIMU

5. Hanecute pa3mepsl, 0003HaubTe pe3b0y Ha cTepkHE 00JITa YCIOBHO

6. BeimonHuTe HE0OX0IMMBIE pa3pe3bl, 3AMTPUXYUTE KaXAYI0 AeTallb CBOEH IITPUXOBKOW U
HAHECUTE HOMEP MO3ULUU

7. CoctaBbTe crienuUKAIMIO IeTajleH, BXOIAIUX B U3/IEITHE

8. 3aroIHUTE OCHOBHYIO HAIIUCh

®opma npeacTaBIeHus Pe3yabTaTa: BBIIIOJIHEHHOE IPAKTUYECKOE 3a1aHHE.
Kpurepum ouneHku:

-NIPaBUJILHOCTh, aKKYPATHOCTh M YETKOCTh BBITIOJIHEHUS MPAKTUUECKOH paboThI;
-CaMOCTOATEIbHOCTB;

-3HaHHUE TEOPETUYECKOr0 MaTepHaa.
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Tema 4.3. Icku3bl 1 padovue YepTeRu
IIpakTuyeckasi padora Neld BoinmosiHeHue rpaguyeckoi padoTbl: ICKU3 IeTaJIH.

esab padoThi:
-(popMUpOBaHUE 3HAHUHN ¥ YMEHHI 110 BBIMOJTHEHUIO U O(OPMIICHHIO SCKH3a JIETAIIN
BbinosinuB padory, Bel Oyaere:

YMETb:
reOMETPUUYECKNE KOHTYPBI TEXHUYECKOU eTalln

— ONpeaessaTh KOJMYECTBO BUI0B, HEOOXOIMMBIX JIJIsl BBIOJHEHUS ICKH3a YepTeka AeTaln

— TIOCTIEI0BATENbHOCTh MOCTPOSHUS ICKU3a TEXHUYECKOW JIeTallu C HATyphI

— HAMMEHOBAaHHE U KOHCTPYKTHBHOE Ha3HAYCHHE JETalll

— ompeAensaTh padouee MOJ0KEHUE JIeTaId B OCHOBHOM CTaJIuU pa3pabOTKH

— MaTepual, U3 KOTOPOTO BBIIIOJIHEHA JAETallb

— TIONIB30BAThCS M3MEPUTENBbHBIMH MHCTPYMEHTAMU MJI ONpEJCNICHUs HaTypalbHBIX pa3MepoB
JeTanu

— NPaBWJIbHO HAHOCUTH pa3Mepbl

— o0003HaYaTh Ha YEePTeKe BUBI 00PaOOTKU OBEPXHOCTEM

— BBINOJHATH TEXHUYECKUIM PUCYHOK JE€TaNH.

MarepunanbHoe obecnieyenue: [1K ¢ ycranoBnennbM nporpammubiM o0ecnieuenneM KOMITAC
3d.

3ananne:

1. BBINOJIHUTB 3CKU3 J€Talu Ha MUJUIMMETPOBOM Oymare hopmata A3.

2. BBINOMHUTE TEXHUYECKUI PUCYHOK AETaIH.

3. IlpousBectu HeOOX0UMBIE 3aMephl AeTanu. HaHecTu pa3mepsl.

Kparkue TeopeTnueckue cBeJeHH:
DcKu3 — 3TO 4epTEX, BHIOJHEHHBIH B TIIA30MEPHOM MacliTade 06e3 MPUMEHEHUS YePTEIKHBIX
MHCTPYMEHTOB, HO C COOIIOIEHUEM MTPONOPLMIA MEKY OTACTbHBIMU 3JIEMEHTAMH JIETAJIH.
I[To scku3am BBIOTHSIOT paboune YepTEeKH, a B OTJCIBHBIX CIyJYasxX H3TOTABIUBAIOT JIETAIIH.
DCKU3bI BHIIOJIHSIIOT OT PYKH MATKUM KapaHJalloM Ha Oymare B KJIIETKY.
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Puc.29 IlocnenoBaTelbHOCTH BBIIIOIHEHUS ICKNA3a I€TAIIA

Jna evinonnenus IcKu3a Heodxooumo:

110 BOBMOXHOCTH OHpe)IeJ'II/ITB HAaMMCHOBAHUEC U HA3HAYCHUEC ACTAJIN,

onpeaeJme, KaKue FGOMeTpI/I'-ICCKI/IC q)HprI)I COCTABJIAKOT HOBCpXHOCTI/I JCTalIn,

BBIOpATH TJIABHOE M300paXkeHue, Jarolee Hanbosee MoJTHOE MPEICTABICHNE O IETalH;
OTIPE/ICITUTh YHCIO BHJIOB, pa3pe30B M CEUCHWI, HAMETUTh MX PACIIONIOXKCHHE Ha II0JIe
ACKH3a, OCTaBHB MECTO JIJIsl HAHECEHUS Pa3MEpPOB;

HpOBeCTI/I OCHOBHBIC OCHU CI/IMMeTpI/II/I (eCJ'II/I acTaljlb CI/IMMeTquHa), a TAaKXKE€ BCC OCCBBLIC U
HeHTpOBLIe JIMHHUH,

HAHECTH HapY)XHbIE KOHTYpPhl TOHKHMH JIMHHUSMH, COOIIO/as TMPOMOPIHOHATBHOCTh U
MIPOEKIIMOHHYIO CBSI3b;

BBITIOJTHUTH HeO6XO}II/IMI)Ie pa3pe351 n CCUCHUA, U SaIHTpI/IXOBaTI) ux;

M300pa3uTh YCIOBHO BCE DJIEMEHTHI JIETANTN: PEe3b0Y, MPOTOYKH, PacKu | Ip.;

HAHCCTU BBIHOCHBIC U pa3MepHLIe JIJMHUH, HeO6X0)II/IMBIe JIJIs1 BBIACHCHHUS BCEX pa3MepOB
JC€Talik, 10 BO3MOXHOCTH pasMepHLIe JIMHUHN OOJIX)KHBI HpOBO)II/ITI)CH BHC KOHTypa JC€Talln,
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— TOJB3YACh MEPUTEIBHBIMH HHCTPYMEHTAMH, OOMEPHUTDH H3/eHe ¢ TpeOyeMOoil TOYHOCTHIO U
IIPOCTaBUThL PA3MEPBHI;

— YyKa3aTb UIEPOXOBATOCTh IIOBEPXHOCTH, IMOJB3YSICh JTAJOHHBIMH OOpa3laMu MU
YKa3aHUSMH [IPENOIaBaTelIs;

— 3aI0JIHUTh OCHOBHYIO HAJIIUCh;

— HamnMcaTh TEXHUYECKHE TPeOOBaHMS HaJl OCHOBHOW HAJIUCHIO.

— IlocnenoBaresnbHOCTD BBINOJIHEHHSI 3CKU3a I€TaNIU 1laHa pUcyHKe 29.

ITopsinok BbINOJHEHHs Pa0OTHI:

1.BxoaHO0# KOHTPOJIb;

2.MIHCTpYKTaX 1O BHIIIOJHEHUIO IPAKTUYECKON pabOThI;
3.CamocrosiTenbHas paboTa CTyIEHTOB.

Xoa padoTbI:

1. HauepTute paMKy 1 OCHOBHYIO Ha/IIIUCh.

2. ITo BO3MOXHOCTH OTpeIeTNTEe HAMMEHOBAHNE M Ha3HAYCHHUE JICTAIH.

3. Onpenenure, Kakue reoMeTpudecKre (GUrypbl COCTaBIAIOT HOBEPXHOCTH JI€TalIH.

4. BeiOepuTe T71aBHOE N300pakeHHe, Jatoliee HanboJiee MOJTHOE MPEACTABICHHUE O JETaNIH.

5. Onpexnenute 4MCIO BUIOB, Pa3pe30B U CEYCHMH, HAMEThTE MX PACIOJIOXKEHHUE Ha I10JIe ICKU3a,
OCTaBUB MECTO IS HAHECEHHSI Pa3MEpOB.

6. IIpoBennuTe OCHOBHBIE OCH CHUMMETPUH (€CIM JeTajdb CUMMETPUYHA), a TAKXKE BCE OCEBbIC U
[EHTPOBBIE JIMHUU.

7. Hanecutre HapyXHble KOHTYPbl TOHKMMH JIMHMSMHM, COOJIOAAs MPONOPLUOHAIBHOCTh U
MPOEKIIMOHHYIO CBSI3b.

8. BrinmosHuTE HEOOXOIMMBIE pa3pe3bl U CEUECHNUs, HAHECUTE Ha HUX IUTPUXOBKY.

9. N306pa3ute ycaoBHO BCE 3JIEMEHTHI JETAU: pe3b0y, MPOTOUKH, (PacKku U mp.

10. HanecuTe BBIHOCHBIE M Pa3MEpHbIC JMHHUU, HEOOXOAMMBIE AJIS BBIICHEHHS BCEX pa3MepoB
JETaIH: TI0 BO3MOKHOCTH pa3MepHBIC JINHUH JTOJDKHBI TPOBOIUTHCS BHE KOHTYpaA JIETAIIH.

11. Ionp3ysicb U3MEPUTENBHBIMU UHCTPYMEHTaMH, OOMEphTe U3/eNIUE C TOUHOCTHIO M MIPOCTaBbTE
pa3MepHbIe Ynca.

12. IIpoBepbTe M 0OBETUTE YEPTEXK.

13. 3anosHUTE OCHOBHYIO HA/IITUCh.

dopma npeacraBJieHUs pe3y/JbTaTa: BBINOJIHEHHOE PAKTUYECKOE 3a/1aHuUE.
Kputepun onenkmn:

-IPpaBUJIBHOCTDb, aKKYPAaTHOCTE X YETKOCTD BBIITOJIHCHUSA HpaKTH‘IGCKOﬁ pa6OTI>I;
-CaMOCTOATEIbHOCTB;

-3HaHHUE TEOPETUUECKOro MaTepuaila.

IIpakTnyeckas padora Nel5. Beinosinenune rpagpuyeckoii padorbl: TexHHYeCKHIl PHCYHOK.

Hean padoThI:

-(popMupOBaHuE NEPBOHAYATBHBIX YMEHUN N300pakeHNsI TEXHUUECKOTO PUCYHKA JIeTalH
Beinosnus patdory, Bel Oyaere:

YMETh!

- aHamu3upoBaTh (opMy JeTanad, CTPOUTh KOHCTPYKTHBHBIH PHCYHOK HArJIsAHOTO
M300pakeHUs IETATN UCIIOB3YS TPOCTHIE TeOMETpUIeCcKHe (POPMBI
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- UCIIOJIb30BaTh IITPUXOBKY JUII HAHECEHHUS! CBETOTEHHU M CO3/aHUsI 00bEMa B H300paKeHUN
MartepuanbHoe obecnieuenue: [IK ¢ ycranoBiaenHbiM nporpammubiM obecniedeHrneM KOMITAC
3d.

3aganue:

1.3amanue BBIMONHUTE B paboyeil TeTpaau WK Ha JUCTE B KIETKY popmara A4

2.BBIMONIHUTE ~ TEXHUYECKHH  PUCYHOK OT  pPYyKH, HCIONB3Yysd  IMpaBUia  IMOCTPOCHHS
aKCOHOMETpHUUECKUX Npoekuuil. [Ioka3arh ¢ NOMOIIbIO IITPUXOBKH CBETOTEHb.

KpaTkue TeopeTnyeckue cBeJIeHUS:

TexHUYeCKHIl _PHUCYHOK — 53TO HANSIHOE HW300pakeHUE TIpeJMETa, BBITOJHEHHOE B
rJ1a30MEPHOM MacHITade 1Mo MpaBUIaM MOCTPOCHUS aKCOHOMETPUYIECKUX mpoekiuii (puc.31).

TexHUUeCKuil PUCYHOK IUIOCKMX MHOTOYTOJIBHUKOB W MHOTOTPAaHHHUKOB BBINIOJIHSETCS BO
(POHTANTBHO -TUMETPHUECKON MPOCKIIUH, a TEJ BPAIICHUS U OKPYKHOCTEH B H30METPHUH.

UYroObl MOCTPOUTH TEOMETPUYECKOE TEJN0, HEOOXOAMMO IOCTPOUTH €r0 OCHOBAaHHE, T.C.
TUIOCKYIO TEOMETPHUYECKYIO QUTYPY.

Jlnsi  BBIPA3UTENBLHOCTH oOO0beMa JeTalied Ha TEXHUYECKHA PHCYHOK HAHOCAT TCHH
WMPUXOBKOU.

ITpuxu HAHOCAT MapaLICIBHO OCSIM U TPAHSIM.

Eciu mpoBecTH Ha MOBEPXHOCTH MPEAMETa BTOPYIO TPYIITY IITPUXOB B MEPICHIUKYIIPHOM
HAIpaBJICHUU K TPOBEICHHBIM IITPHXaM, TO OHH OOpa3yIOT KIETOYKH. Takoe HaHECEHHE TCHU
Ha3bIBaeTCs — wpappuposxoti (puc30)

Hanecenue TeHe# TOukaMu Ha3bIBACTCS — WpUGhuposKoil.

Toveynoe
ommeneHue
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Puc.31 Tumbl HarIaIHBIX H300paKEHUH TEOMETPUICCKUX TTOBEPXHOCTEH M KOHTYPOB TEXHHUECKHUX
nerajei

ITopsinok BbINOJHEHHS PadOThI:

1.BxoaHO0# KOHTPOJIb;

2.MIHCTpYyKTaX MO BBHIOIHEHUIO MTPAKTUYECKON pabOTHI;
3.CamocrosTenbHas paboTa CTyIEHTOB.

Xoa padoTbI:

1.Haueptute pamxy Ha popmare A4.

2.BbINOHUTE KOMIIOHOBKY M300paXeHHs: HAHECUTE aKCOHOMETPUUYECKHE OCH, HAMETHTE OCHOBHbBIE
reoMeTpuUYecKre 00BEMBI (TIpU3MY, TUPAMUY, IIHHID, KOHYC, CHEpY).

3.Boinonnute neranusanuio GopMbl: HAMETHTE OTBEPCTHSI U BHIEMKH, €CITM OHU UMEIOTCS B
OCHOBHBIX 00BEMax JCTAIH.

4.HanecuTe MITPUXOBKY, IOKa3bIBas paclpeesieHue CBETa Ha TOBEPXHOCTH JECTaNH.

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE IPAKTUYECKOE 3a/1aHUE.
Kpurepun onenkmn:

-NIPaBUJILHOCTh, aKKYPaTHOCTh M YETKOCTh BBITIOJIHEHUS MPAKTUYECKOH paboThI;
-CaMOCTOSITEIbHOCTb;

-3HaHUE TEOPETUYECKOr0 MaTepHala.

PA3JIEJ 5. YEPTEX KU U CXEMBbI 110 CIIEHHUAJIBHOCTH
Tema 5.1. O01mue cBeIeHUS 0 YePTEKAX H CXeMAaX JJICKTPOYCTAHOBOK U YCJIOBHbBIE
0003HAYEHHS B NIEKTPHUYECKHX CXeMaX.

IIpakTuyeckas padora Nel6 «M3yyenue ycaoBHBIX rpaguyecKux 0003HaYeHUI HA
JeKTpuYecKux cxemax». Mcnoans3oBanne nporpammsel CAITP

ean padoTbi:

— HAYYUTHCS MPABHIBHO OQPOPMIISATH KOHCTPYKTOPCKYIO TOKYMEHTAIIHIO;

— HAay4uThCS COCTABIAThH MIEPEUYEHDb IJIEMEHTOB K AIEKTPUUYECKON CXEME,

— HAYYHUTHCS COCTABIATH CIIEHUPHUKAIMIO FIEKTPOOOOPYIOBAHUS K DIIEKTPHUUECKON CXEMe.
Beinosinus patdory, Bel Oyaere:
YMETb:

— 0o(opMIIATH MEepeUYeHb HIEMEHTOB K JIEKTPUUECKOH cXxeme,

— W3YYMTb [IPaBUJIA BBIIOJHEHUS IPUHIUINAIBHBIX JIEKTPUUECKUX CXEM

—  BBINOJIHATH CTIEHU(PHUKAIMIO 3TEKTPOOOOPYIOBAHUS K HIEKTPUUECKON CXEMe.
MarepuanbHoe o0ecniedyeHne
1. Jlunaktuyeckuii MaTepuai 1o BapuaHTaMm;
2. IIK u mporpamma KOMITAC -TPA®UK;
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3ananne

1. BBINOJHATH MPAKTHYECKYIO padoOTYy.

2. Odopmuth rpadUvIECcKyI0 YaCTh MPAKTUYECKON PabOTHI B COOTBETCTBUH C TPEOOBAHUSIMU
ECK/.

KpaTkue TeopeTnyeckue cBeJIeHUS:

Ycii0BHBIE TpauyecKHe 0003HAYEHUSI HA JJIEKTPUYECKHX cXeMax
Jlis MOoCTpoeHMs! YCHOBHBIX Ipauyeckux OO0O3HAYEHMH MCIIOJIb3YIOT HEOOJIBLIOE YHCIIO0
reOMETPUUYECKUX 00pa3oB (TOUKY, MpsMYIH0, OKPYXHOCTb M €€ 4YacTHU, MPSMOYIOJbHUK,
TPEYroJIbHUK, KBaJpaTHYI0 CKOOKY M Jp.), K&XKIbIH M3 KOTOPBIX MPUMEHSIOT OTAEIbHO WM B
COUYETaHUM C ApyrumHu. IIpaBuiabHOE coueTaHuE ATUX 3JIEMEHTOB IO3BOJIET ITOCTPOUTH YCIOBHOE
rpaduyeckoe 0003HaUYeHUE, OAHO3HAUYHO OIpPEIEIAIoNiee yCTPOHCTBO, N300paKEHHOE Ha CXEME.
Jlnst cokpamieHuss o0beMa JOKYMEHTAIlMH YCJIOBHBIE Tpaduueckre 0003HAYCHHS JOJDKHBI OBITh
JOCTaTOYHO KOMIIAKTHBIMHU, OJHAKO MHHHMMAJbHbIE pa3Mepbl OTrPaHUYMBAIOTCA O00s3aTEIbHON
uHbopManmel, TOMeImaeMol BHYTPh KOHTYpa OTHX O00O03HA4€HHH UM HEOOXOIUMOCTHIO
obecrieyeHus: JOCTaTOYHOM YETKOCTH M300paXKeHus, 4YTOObl HE YCIOXKHATH YTEHUS CXEM.
PexomeHnayembie pa3mepbl YCIOBHBIX TIpadUyecKux OOO3HAYCHHMH MPUBOAATCS IS PA3TUUHBIX
JIEMEHTOB cXeM B cooTBeTcTByromux cranaaprax ECK/[. Bce reomerpuueckue 31€MEHTBHI
YCIOBHBIX TpaguuecKux OOO3HAYCHH BBIMOJHSIOT JUHHUSAMU TOH JK€ TOJIIMHBI, YTO W JIMHHUU
NEKTPUYECKON CBS3H.
Tabmuma 11YcnoHble Tpadudeckue 0003HAUCHUS HA IJCKTPHUCCKHUX CXEMaX.

HaumenoBanue O0o3Hauenue

R 1,6+4
O6MoOTKa BO30YXI€HHSI MAIIMHBI TTOCTOSTHHOTO

TOKa, 00MOTKa TpaHcopMaTopa, KaTyIKu
WHIYKTUBHOCTH

Cratop, oOMOTKa cTatopa

Sxops MIIT ¢ 00MOTKO#, KOJJIEKTOPOM U
ETKAMHU

210
Porop @;
/
@10
/ Z

1,5

KoHnnencarop nepeMeHHON EMKOCTH
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210
[TpuOop M3MepUTENBHBII T0Ka3bIBAIOIINI
Brikimrouarens KOHSUHBIN
I~
Brikiaroyarens KHOIOYHBINA HAKUMHOU C
3aMBIKAIOIIUM KOHTAKTOM _ _
6
I~
Brikiarouyarens KHOIIOYHBIA HAXKUMHOMU C —
Pa3MBIKAIOIIUM KOHTAKTOM I I
6
12
Kary1ika 371eKTpOMarHuTHBIX anmnapaTroB ©
12
Karymika pene BpeMenun ©
6
12
BocnpuHumarornias 4acth TEIIOBOTO pelie © ™
A
3 1.5
Tpanchopmarop HanpsKEHUS
%’V‘“\
R154 /4
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Tpanchopmarop Toka

-~

R154 -~ I—
=
[IpenoxpaHuTens MaaBKUn
10
<t
Pesucrop
10
1
DJIeMEHT TaJbBaHUYECKUI WU 1_ .
AKKyMYJIATOPHBIN l_
Kopnyc
5.10
90-
3a3emieHUE
9. 10
JlaMna HakaIWBaHUS OCBETHTEIbHAS U ' g8
CUTHaJIbHAas - ‘
5 30°
KoHTaKkT KOMMYTaIIMOHHOTO YCTPOKWCTBA ]
3aMBIKAIOIINUNI 8
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KoHTakT KOMMYTallMOHHOTO YCTPOUCTBA ,|:

Pa3MBbIKAIOLIU N
R=25
KoHTakT pesie BpeMeHH C BBIIEPKKOM BpEMEHU ol
p P aep P I~
Ha 3aMBIKaHHUE "
1,5
R=2,5
. Iy
KonTakT pesnie BpeMeHU ¢ BBIICPAKKOU BPEMEHU ~
Ha pa3MbIKaHHE T
1,5

o
KoHTakT ¢ aBTOMaTHYECKUM BO3BpAaTOM IIpHU 30

neperpyske |_

KoHTakT 351€KTpOHHOTO pee I

ITopsinok BbINOJIHEHUs padoOThI:

1.BX01HOM KOHTPOIIB;

2.MIHCTpYyKTaX MO BBHIOJHEHUIO TPAKTUYECKON pabOThI;
3.CamocTrosiTenpHas paboTa CTyJJ€HTOB

®opma npegocTaBeHHs Pe3y/IbTaTa - BHIIOJHEHHOE MTpaKTUYeckast paboTa U cOXpaHEeHHasl Ha
noptane B pacupenuu JPG

Kpurepun oueHku:

-4ETKOCTh BBIIIOJHEHUS IPAKTUUYECKOi paboThl ¢ codmonenneM tpedosanuit 'OCT;
-yMeHue paboTaTh C TEXHUYECKON JIUTEPaTypoit;

-paboTa ciaHa B CpOK;

-CaMOCTOATEIbHOCTB;

-aKTUBHOCTb;

-3HAHUE TEOPETUYECKOTO MaTepHaa.

IIpakTuyeckas padora Nel7. IIpocTtaHoBKa yc10BHBIX rpadguyecKux 0003HaYeHUli B
JJIEKTPUYECKHX CXeMax

Hean padoThI:

- HU3YYUTH IIpaBUJIa IOCTAHOBKU IMMO3UIMOHHBIX O6OSH3‘~IGHI/II7H
- OCHOBHbIE OYKBEHHbIE KObI.

Beinosnus patdory, Bel Oyaere:
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yMeTh:
- pacro3HaBaTh OYKBEHHO-IIU(POBBIC 0003HAYCHHS HA JIEKTPUUECKUX CXEMaX.
MarepuajbHoe o0ecnieyeHue:

1. JIlupaktuyeckuii MaTepual 1o BapuaHTam;
2. IIK u mporpamma Kommac —rpaduk;

3. JlunakTuuecKuil MaTepual.

3ananmue:

1. M3yuuth OykBeHHbIE KOABI (0003HAUCHHS) HA SIEKTPUIECKUX CXEMaX.

2. Ha npennoxeHHO# cxeMe MpOCTaBUTh HEJOCTAIONUEe OyKBEeHHbIE 0003HAUCHHS.

3. OdopmuTh rpadvIeCcKyI0 YaCTh MPAKTUYECKON pabOThI B COOTBETCTBUU C TPEOOBAHUSIMU
ECK/.

Kparkue TeopeTuueckue cBeJeHHA:

bykBeHHO - mm¢poBble 0003HAYCHUS MpeTHA3HAYEHB! /ISl 3allUCH B COKPAILIEHHOH (opme
cBeeHnH 00 ycTpoiicTBe M ee 4YacTsx. JliIs TMOCTpoeHHs TakuX OOO3HAYCHUH NPUMEHSIOT
IIPOINKCHBIE OYKBBI JIATUHCKOro aindaButa U apabckue uu@pbl. OO0s3aTENbHON YaCThIO
MO3UIIMOHHOTO 0003HAYEHUS SIBIISIOTCS OyKBEHHOE O0O3HAYCHHWE HAa MEPBOM MecTe W IH(poBoe
o003HAa4YCHHE €ro HoMmepa Ha BTOpPOM. Eciu HEoO0XoauMo 0003HAYWTh KOHTAaKT KaKOTO-JIMOO
AJIEMEHTA, CJIEAYeT IMOCe MO3UIMOHHOTO 0003HAUEHHS ATOrO AJIEMEHTa IOCTABHTH 3HAK «» U
udpy YKa3bIBAOIIYI0 HOMEp KOHTAKTa.

Tabnuna 12 bykBeHHble 0003HAYCHHSI HA DJIEKTPUUYECKIX CXeMax

Iepsas Gyxsa Hsyxu Bunp! snemenTos
Ko/ I'pynmna BUJOB 271€MEHTOB TpEXOYKBEHHBII
(obs3aTenbHas) KOZ
AA Peryimarop
A YerpoicTBo AK biiok pene
AKS Vcrpoiictso AIIB
BA I'poMKoroBopurens
IIpeoOpa3oBarenn HEITEKTPUIECKUX BF TenedoH (Karcioib)
B BEJIMYMH B DJIEKTPUUECKUE (KpOME BK TemioBoii JaTunk
T€HEepaTOPOB U HCTOYHUKOB MUTAHMU) BL DOTOIIEMEHT
WM HA00OPOT. BM Mukpodon
BS 3BYKOCHHUMATENb
CR CuiioBas Gatapest
C Konpaencaropsl KORJCHCaTOpOB
biiok KOHIEHCAaTOPOB
CG 3apsiAHbIA
DA WNHTterpanbHas cxema
aHaJioroBas
D I/IHTeraJ'IBHBIe CXEMBI, MI/IKpOC60pKI/I I/IHTCI‘paJ'ILHaH cxemMa
DD nudpoBasi, TOTUIECKHUI
3JIEMEHT
EK HarpeBaTenbHbli 271EMEHT
E DNEeMEHTHI pa3HbIe
EL Jlamnia ocBeTuTenbHAs
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JIMCKpETHBIN IEMEHT

FA 3aUIUTHI IO TOKY
MT'HOBEHHOTO JICHCTBUSA
Pazpsanuku, npenoxpaHuTeny, .
9 JIMCKpETHBIN IEMEHT
3alUTHBIE YCTPONCTBA FP HHEPIHOHEOrO NEHCTRHS
FU [IpenoxpanuTens m1aBKui
Fv Pazpsignux
GB barapest akkymynsaTopoB
["'eneparopbl, ICTOYHUKHU MUTAHUS GC CHUHXPOHHBII KOMIIEHCATOP
GE Bo306yauTens renepaTopa
HA [TpuGop 3ByKOBOIA
CUTHAaJIN3alUuU
HG WNHaukaTop CUMBOIBHBIN
HL [Tpubop cBeToBOM
CUTHAJIN3aluU
HLA Tabo curHasbHOE
VYerpoicTBa MHAUKAILMOHHBIE U HLG HaMH? CHTHAJIHAS C
CUTHaJIbHbIC 3en€HOM JTUH30M
HLR Jlamna CHTHAIbHAA C
KpacHOM JTMH30M
HLW Jlamma CI/IFHaJ'IBHUa}I c 6emoit
JTUH301
v WNuaukaTopsl HOHHBIE U
MOJYTIPOBOTHUKOBBIE
KA Pene TokoBoe
KH Pene ykazarenbHoe
KK Pene snexTporemniosoe
KM KonTakTop, MarHUTHBIHA
MyCKaTelb
KT Pene Bpemenn
KV Pene HanpsokeHust
KCC Pene koMaHIBI BKIIFOUEHUS
KCT Pene xomanapl
OTKJIFOUEHUS
Pere, KOHTaKTOPHI, ITyCKATEIIN KL Pene mpomexxyrodnoe
KQ Pene dbukcanyu
TIOJIO’KEHUST BBIKITFOYATEIIS
KQC Pene-duxcarumn
BKJIFOUEHHOTO TIOJIOKEHUS
BBIKJTFOYATEIS
KQT Pene ¢pukcanuu
OTKJTFOUEHHOTO TOJO0XKEHHS
BBIKJTFOYATEIIS
KQQ Pene gukcanuu koMaH bl
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Pene dukcanmu

KQS M10JIOXKEHUS Pa3beAUHUTEIIS
Hpoccens
LL JIFOMUHECLIEHTHOT'O
OCBEILIEHUS
LR PeaxTop
Karymxku MHaykTuBHOCTH, IpOccenn LG ObmoTKa Bo3OYNICHIA
reHeparopa
LG OO6MOTKa BO30OYKICHUS
BO30YyIUTEIS
LM OOMOTKa BO30YKIEHUS 311,
JIBUTATEIS
JIBurarenu
PA Awmnepmerp
PF YacroTromep
P| CuéTynk aKTUBHOMN
SHEPrUuu
PK CueTuuk peaKTUBHOM
SHEPTUU
ITpu6opsl, U3MEPUTETHLHOE PR Ommerp
o0opynoBaHue PT Yacel, U3MepuTeNb
BpPEMCHH
PS Peructpupytromuii mpudop
PV BoasT™meTp
PW Barrmerp
PC Cu€TuuK UMITYJIbCOB
PG Ocuusutorpad
oF Brixnrouarens
ABTOMATHUYECKUI
BeIxirrouaTenu u pa3beIuHUTENN B QK KopoTko3ambikarens
CHJIOBBIX IETISAX (3JEKTPOCHAOKEHHS, QS Pasbemnnrens
NUTaHKs 060PYIOBAHHUS M T.]I.) QR Ornennrens
QW Brikmrouatens Harpy3Ku
QSG 3azeMIIsIIoIIMi
pa3beAMHATEITH
RK Tepmopesuctop
RP [Torenumomertp
Pe3ucropsl RS IyHT n3MepUTENbHBII
RU Bapuctop
RR Peocrar
VYerpoiicTBa KOMMYTAIIMOHHBIE B SA Brixmoyarens niu
LETSIX YIPABICHUSI, CHTHAJIM3AIUU U NEPCKI0YAaTCb
M3MEpUTENbHBIX. SE BI)IKJ'IIOLIaTeJ'IBV
[Ipumeyanue: aBTOMAaTHUYECKUI
O0603HavYeHNE TPUMEHSIOT ISt SB Brikmouatens KHOMOYHBIN
anrmaparTroB, HE UMEIOIINX KOHTAaKTOB SBC To ke, Ha BKIIOUCHHE
B CHJIOBBIX LECILAX SBT To ke, Ha OTKITIOUCHHUE
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Brixirouarens

SL cpa0aThIBAIOIIHUIi OT
YpOBHS
Sp To xe, cpabaThiBarOIIUil OT
JTaBJICHUS
sQ To e, cpabaTeIBarOIIMI OT
MOJIOKEHUS (IIyTEBOM )
SR To ke, cpadaTbIBaIOIINI OT
9aCcTOTHI BpAIICHUS
SK To ke, cpabaThIBAIOIINIA OT
TA Tpancdopmarop Toka
TS DIIEeKTPOMarHUTHBIN
cTaOUIN3aTOp
Tpanchopmaropsl.
Tpanchopmarop
aBTOTPAHCPOPMATOPHI TV
HaANPSDKEHUs
TL Tpancdopmarop
IIPOMEKYTOYHBII
uB Monynsarop
5 UR Hemonynsatop
[Ipeo6pa3zoBarenu SJIEKTPUUECKUX Tpeo6pazoBaTe:
BEJIMYMH B AJICKTPUICCKHE, .
. ub BoinpsimutenbHbIi
YCTPOMCTBA CBSI3U U2 - .
(kxpome TpanchopmMaToOpoB) HBCPTOPHEIH
UG biiok nuranus
UF [IpeobpasoBarenb 4aCTOTHI
VD Huon, cTaOMiuTpoH
[Tpu6o
[TpuGopsl 27EKTPOBaKyyMHBIE, VL prbop .
AIEKTPOBAKYyMHBIT
MOJTYTIPOBOTHUKOBBIC
VT Tpanszucrop
VS Tupucrop
JInaun n snemenTsl CBY, aHTCHHEI,
JUHUH JJICKTPOTIepeIaun
XA TokOCHEMHUK, KOHTAKT
CKOJIB3SIIUN
XP [ITeIpB
XS I'mesno
KW CoenuHurens
CoelMHEeHNS KOHTAKTHBIC BBICOKOYACTOTHBIN
XT Coenunenue pazdbopHoe
XB Haknazaka, mepembruka
KOHTaKTHast
XG UcnbiTaTenbHbIM 3aKUM
XN Coenunenne Hepaz0opHOE
YA DJIEKTPOMArHuT
. 3aMOK AJIeKTPOMarHUTHOM
VYerpoiicTBa MEXaHUYECKUE C YAB P
OJIOKHPOBKHU
AJIEKTPOMArHUTHBIM ITPUBOJIOM 3
JICKTPOMArHUT
YAC -
BKJIFOUEHUS
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YAT DJIEKTPOMArHuT
OTKJTIOYCHUS
VB Topmo3s ¢
3JIEKTPOMArHUTHBIM
ZL Orpanuuurens
ZQ OuabTp KBAPIEBbII
Z YerpoiicTBa OKOHEUHbIE ZA « TOKa

VAY) « HaTIPSKCHUS
ZF « 4aCTOTBI

ITopsinok BbINOJHEHUs padOThI:

1.BxoaHO0# KOHTPOJIb;

2.MIHCTpYKTaX O BHIIOJHEHUIO IPAKTUYECKON pabOThI;
3.CamocrosTenbHas paboTa CTyIeHTOB

®opma npeacTaBiaeHus pe3yJbTaTa: BHIIOJHEHHOE IPAKTUYECKOE 3a/1aHUeE.
Kpurepun onenkmn:

-[IPaBUJILHOCTh, aKKYPATHOCTh M YETKOCTh BBIIIOJIHEHUS MPAKTUUECKON paboThI;
-CaMOCTOSITEIbHOCTb;

-3HaHHUE TEOPETUYECKOro MaTepuaa.

IIpakTuyeckas padora Ne 18. «OdopmiieHne nepeyHs 3JIeMEHTOB K 3JIeKTPHYECKOH cXeMme.
Odopmiienue cienupukanum 31eKTPOOOOPYAOBAHNS K JIEKTPUUECKOH cXeMe».
esab padoThi:
— HAay4uThCS NPABUIBLHO 0QOPMIISTH KOHCTPYKTOPCKYIO TOKYMEHTAIIHIO;
— HAay4YuThCS COCTABJIAThH MEPEUEHDb ANEMEHTOB K JIEKTPUUECKON CXEME,
— Hay4YuThCS COCTABIAThH CIEUUPUKALNIO JIEKTPOOOOPYJOBAHUS K IJIEKTPHUUECKOMN cXeMe.
Boinosinus padorty, Bel Oynere:
YMETh:
— 0pOpMIIATH MEPEUYEHb FTEMEHTOB K AJIEKTPUUYECKON CXEME,
—  BBIINOJHATH CHELMPUKAIIIO AJIEKTPOOOOPYIOBAHUS K JIEKTPUUECKON CXEME.
MarepuanbHoe obecrnieyeHue:
1. Jlupaktuyeckuii MaTepual o BapuaHTam;
2. TIK u mporpamma Kommac —rpaduk;
3. JlumakTHuecKui MaTepral.
3ananue
1. BBINONHUTE NPaKTHUECKYIO PaboTy.
2.  OdopMuTh rpaduIecKyI0 4acTh MPAKTHUECKONW PaOOTHI B COOTBETCTBUH C TPEOOBAHUSIMHU
ECKI.
Kparkue Teopernyeckue cBeieHUS:

Jlanaple 00  2JIeMEHTaX M YCTPOWCTBax, M300paK€HHbIE  Ha CXEME 3alUCHIBAIOT B
cienn(UKauo U TepeueHb >JIEMEHTOB. BBINOIHSIOT B BHJIE CAMOCTOSTENBHOIO JOKYMEHTa Ha
mucte (opmara A4 ¢ OCHOBHOM HAJMHCBIO NIl TEKCTOBBIX JOKYMEHTOB. OQopMISIOT B BUAE
TaOJIUIIBI M 3aMOJIHAIOT CBEPXY BHHU3. B rpadax ykas3pIBalOT cienyromue JaHHbIe:

IlepeyeHnsb dj1eMeHTOB
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B rpage «I1o3.0603HaueHue» - MO3UIMOHHOE 0003HAYECHUE SJICMEHTOB

B rpade «HanmenoBanue) - HaMMEHOBaHHE 3JIEMEHTOB YCTPOICTBA

B rpade «Kon-Bo» - KOINYECTBO OTMHAKOBBIX HIIEMEHTOB

B rpade «I[Ipumeyanuey - TeXHHUECKHE TaHHBIE, HE COAEPIKAIUECs B €T0 HANMEHOBAHUHT

IIpu pa3melieHHH mepeyHsi 3JEMEHTOB Ha IEPBOM JIUCTE CXEMBbl €€ pacloJlaraloT Hal
OCHOBHO HaJIIUCBIO HA PACCTOSIHUU 12 MM OT He€.

IIpu pa3OuBKe MO CXEMbl Ha 30HBI MEPEUYEHb AJIEMEHTOB JOMOJHAIOT Ipadoil «30Hay,
yKa3blBasg B Hel 0003Hau€HMs 30HBI MJIM HOMEpP CTPOKH, B KOTOPOHW PacCIIOJIOKEH 3JIEMEHT WU
YCTPOMCTBO

OneMeHThl 3alHuChIBAIOT 110 TIpynnaM B an(aBUTHOM HoOpsAKe OYKBEHHBIX MO3MLMNA
0003HAYECHHI U 3aIOJHSIOT TAOIHIly CBEPXY BHU3 YEPTEKHBIM MIPU(TOM.

Mexay OTHeNbHBIMM TIpyNIaMd WIM MEXJIy »dJeMEeHTaMM B OoJIbLION  Trpymme
PEKOMEHIYETCsI OCTaBJISITh HECKOJIBKO HE3AMOIHEHHBIX CTPOK ISl BHECEHUS N3MEHEHUH.

Tabnuna 13
Mpumep: ' .
[Toz.0603HayeHKe Hanmenopanue Kon [pumeyanue
FU NPEJJOXPAHHUTEJID 1 ITP-2-15 (15A,
e o 380 B)lgar 6;10;15A
EL Jlamna MeCTHOrO OCBeLIEHHA |
H Crrsanpsan namna i . sone |
KK Tennosoe pene |
KM Marsnribil yckatess. 2 | TIME22 25A 3808 _
M ACHHXPOHHEIF JBHTATEND 1 4A 0,06xBrt 50006/MuH
220/380B
QF ABTOMATHHECKHIT BLIKNIOMATEND 1 A-63 25A 110-220B |
ly-0,63-25A
SA Tlepexnoyarens 1 | BILI00220B10-25 A |
SB Knonoynelif moct 1 | KV¥-120 220-380B 4A

Z[aHHBIe 00 »lIeMEHTax H YCTpOﬁCTBaX, I/I306pa)KCHHI>Ie Ha CXCMC 3allMChIBalOT B
CHeIII/I(l)I/IKaHI/IIO U TCPCUYCHb JJICMCHTOB. Brimonmasior B BUJC CAMOCTOSATCIBHOI'O ITOKYMCHTA Ha
JINCTC (1)0pMaTa A4 ¢ ocHOBHOI HaAIMCbIO IJIA TCKCTOBBIX JOKYMCHTOB.
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Crnenuduxanus no 'OCT 2.108-68 «ECK/. Crerudukarys ornpeaenser CocTaB yCTaHOBKU
U HeoO0XOAMMa Ul U3TOTOBJIEHUS, KOMIUIEKTOBAHUS KOHCTPYKTOPCKUX AOKYMEHTOB. OQopMisioT
B BUJI€ TaOJMIIBI U 3aMIOJHSIOT CBEPXY BHU3. B rpadax ykaspIBaroT cienyromue JaHHbIe:
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B rpade «@opmary yka3bsiBaioT (hopMaThl JOKYMEHTOB, 0003HAaUYEHHsI KOTOPBIX BIIMCBHIBAIOT B
rpady «O0o3HaueHne». Ecnu JOKYMEHT BBIMOJIHEH Ha HECKOJIBKUX JINCTAX CTaBST 3BE3/I0UKY (*), a
B rpade «puMevanuey 3HaK 3BE30YKH MOBTOPSIOT «*» W MEPEUUCISIOT Bce (POpPMATHI B MOPSIKE
WX YBEIMYCHUS.

B rpade «30na» ykaszpiBaroT 0003Hau€HHE 30HBI, B KOTOPOW HAXOIHUTCS HOMEp MO3UIHU
3anucbiBaeMoii CocTaBHOW vacT (mpu pa3duBKe mouis depreska Ha 30HbI, 1o [OCT 2.104-68).
3anoiHseTcs B TOM clly4yae, Korja cxema 3aHUMaeT HECKOJIBbKO JIUCTOB.

B Heil yka3piBaeTcs HOMEp JIHCTa

B rpade «Ilo3» yka3pIBalOT MOPSAIKOBBIE HOMEPA COCTAaBHBIX YacTeil; HENOCPEJACTBEHHO
BXOJMIIMX B cHenuduuupyemMoe o0OOpyAOBaHUE, B IOCIEAOBAaTEIbHOCTH WX 3allMCH B
cnenudukanuo. s TPUHIUIHATHHOM 3JIEKTPUYECKOW CXEeMbl B JIaHHOW rpade yKa3bIBaeTcCs
OyKBEeHHOE 0003HAUYECHHE DJIEMEHTA.

B rpade «OOo3HaueHHe»  yKa3bIBalOT O0003HAUEHUE  BBIMYLIIEHHOTO  OCHOBHOI'O
KOHCTPYKTOPCKOTO JOKyMeHTa. JlJii NMPUHLIMIINAIBHOW 3JIEKTPUYECKOH cXeMbl B JaHHOH rpade
YKa3bIBa€TCsl HANMEHOBAHUE 3JIEMEHTA.

B rpade «HanmmeHnoBaHue» - TOJIBKO HAaUMEHOBaHHME JIOKYMEHTOB, Hampumep, cOOpOUHBIN
4yepTek, rabapuTHBIA YepTek, TEXHUUECKUE YCIOBUS I MPUHIUIHAIBHON 3JIEKTPUUYECKON CXEMBbI
B JIaHHOU rpade ykas3bIBaeTcs MOJIHAs TEXHUUYECKas XapaKTEePUCTHKA JIEMEHTa: TUIl HOMUHAIbHOE
HamnpspKeHUe, TOK cpabaThIBaHMsI (U1 3alIMTHBIX allapaToB), MOUTHOCTh M YacTOTa BpalleHus (s
JIBUTATEIICH ).

B rpade «Kom» - yka3blBalOT KOJIMYECTBO OJAMHAKOBBIX COCTaBHBIX YacTel (2JIEMEHTOB) B
YCTaHOBKE.

B rpade «lIpumeuanue» yKa3bIBalOT JIOMOJHUTEIBbHOE CBEIEHUS, M1 JOKYMEHTOB
BBINIYIIEHHBIX ~ Ha JBYX WM  Oojiee JIMCTax pa3HbIX (OpMATOB, YKa3bIBAIOT 0003HAUEHUS
dbopmaros, Hanipumep, A4, A3. Ha yueOHBIX yepTekax 3Ta rpada ocTaeTcsi He3armoJTHEHHOM.

DJeMeHTHl 3alUCHIBAIOT MO TpynnaMm B andaBUTHOM MOpsKe OYKBEHHBIX OO0O3HAYEHHUH U
3aMOJHSIOT TaOJINIly CBEpXY BHU3 YEPTEHKHBIM HIpU(TOM.

[Tocne kaxporo pasiena creqUpHUKAIMA OCTABISIOT HECKOJIbKO CBOOOIHBIX CTPOK IS
JIOTIOJTHUTEJIbHBIX 3aITUCEH.
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IIpumep BBINOJIHEHUS
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ITopsinok BbINoOJIHEHUs padoOThI:
1.BX0THOM KOHTPOJIB;
2.MIHCTpYyKTaX MO BBIOJHEHUIO TPAKTUYECKON pabOThI;
3.CamocTrosiTenpHas paboTa CTyJJ€HTOB

®opma npeacTaBaeHus Pe3yJbTaTa: BHIIOJTHEHHOE IPAKTUYECKOE 3a/1aHUE.
Kputepun onenkn:

-IpaBUIBHOCTDE, AKKYPATHOCTE X YETKOCTD BBITTIOJTHCHUSA HpaKTH‘IeCKOfI pa6OTI>I;
-CaMOCTOATEIbHOCTb;

IIpakTuyeckas padora Ne 19 Yeprex ni1aHa ocBeTUTEbHONH CeTH NMOMELICHUS.
Hean padoThI:
— HAy4MTCs MPABHIBHO BBIINOJIHATh AIEKTPUUECKUE CXEMBI.
Boinosinus padorty, Bel Oynere:
YMETB:
— BBINOJHATH 3JEKTPUUECKHE CXEMBI B COOTBETCTBUHU ¢ TpeboBanusimu ECK/I.
MarepuanbHoe o0ecrieyeHme:
1. JlupakTuueckuil Matepualn 1o BapHaHTam;

2. Terpanp
3. Jlupmaktudeckuit Mmatepual.
3aganue

1. I/ISY‘II/ITB IMpaBHJjia BBITIOJIHCHUS SJICKTPUICCKUX CXCM.
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2. BBINOIHUTH MPAKTHYECKYIO paboTy.
Kpartkue Teopernyeckue cBeaeHHs:

Ha npuHmunuaabHON cxeMe H300pakaloT BCE IJIEKTPHUUECKUE AIIEMEHTBI U yCTPOMCTBA.
Jlomyckaercst M300paXkaTh COEAWHHUTENBHBICE M MOHT@KHBIC 3JIEMEHTHI IO KOHCTPYKTHBHBIM
COOOpaKeHUSIM. DJIEMEHTHl Ha CXeMe M300pa)katoT B BUJE YCIOBHBIX TpapuuecKuX 0003HAYCHHH.
JIIst  SJ€MEHTOB, HCIOJIB3YEMBIX B M3JEJUMM  YaCTUYHO, JOITYCKAaeTCs OTpPaHUYMBATHCS
M300pakeHNEM HCIOJIb30BAHHBIX YacTed. ODJIEMEHTBHI M YCTPOHCTBA Ha CXEMe H300pakaroT
COBMEIICHHBIM MM pa3HecEHHbIM crocoboM. Ilpm coBmermeHHOM crmocoOe H300pakaroT
COCTaBHBIEC YaCTH 3JIEMEHTOB M YCTPOICTB B HEMOCPEACTBEHHOM OJIM30CTH APYT OT ApyTa.

ITIpu pasHecéHHBIM crioco0e COCTaBHBIE YacTH 3JEMEHTOB U YCTPOMCTB HM300pakaroT B
pasHBIi MecTax, TakuM oOpa3oM, YTOOBI OoJjiee HArsAHO MPEJACTaBUTh OTIENbHBIC IIeTH
ycTaHoBKH. [Ipu pasHeceHHOM cmocoOe BBIIIOJHEHHE CXEM PEKOMEHIYeTCS IOJIb30BAThCS
CTPOYHBIM  METOAOM, H300paXkast  yCJIOBHbIE rpaduueckue 0003HAUEHHUS  DIEMEHTOB
MOCJIEZIOBATENBHO JIPYT 3a JPYyroM [0 TMpPsMOH, a OTHeNbHBIE ILENd pAaoM, o0pasys
TOPU3OHTAJIBPHBIE WM BEPTUKAIbHbIE CTPOKH. [l ynoOcTBa dYTEHUS JOMYCKAaeTCs CTPOKU
HyMepoBaTh apabckuMu nudpamMu
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Ha cBoOO1HOM moie cXeMbl JOMyCKaeTcs MOMeNaTh YCJIOBHBIE O00O03HAUYEHHUS OTHEIbHBIX
AJIEMEHTOB WJIM YCTPOWCTB, BBIIOJHEHHBIX COBMEIIEHHBIM crocoOoM. IIpu 3TOM 3i1eMEeHTHI,
UCMOJIb3yeMble YACTUYHO, U300paXKatoT C yKa3aHWEM HCIOJIb3yEeMBIX U HEHCIIOJIb3YeMbIX YacTeH,
n300paxas BbIBOJbI HEUCIIOIb3YEMBIX YaCTeH Kopoue.

IIpu u300pakeHMH Ha OJHOM CXeMe pa3IMyHBbIX (YHKIMOHAIBHBIX IeNed JoIycKaeTcs
pa3inuuaTh UX TOJNIIMHOW JMHUI. PexomeHyercss MpUMEHsTh He Oosiee Tpex pa3MepoB JIMHHUM 1O
TonMHe. [l ympoleHHs CXeMbl BO3MOXXHO HECKOJIBKO JJIEKTPUYECKH HE CBS3aHHBIX JIMHUU
CIIMBATh B JIMHUIO TPYNIOBOM CBSI3M, HO MPH MOAXOJE K 3JIEMEHTaM KaXKIyl0 M3 HUX M300pakaroT
OTHENbHO. JIMHMM DJJIEKTPUYECKON CBA3M, CIMBAaEMble B TPYNIOBYK) HE JOJDKHBI HMEThb
pa3BeTBIEHUN MpU HEOOXOJUMOCTH pA3BETBIEHUN UX KOJMYECTBO YKa3blBae€TCA IOCIE
MIOPSIAKOBOTO HOMEpPA 4epe3 IpYryr 4epry. Bce dIeMeHTHl JOJKHBI MMETh ITO3ULMOHHBIC
0003Ha4YeHHUsI, TPOCTABISIEMbIE PAJIOM - CIIPaBa UIIU CBEPXY.

KM /KM KM
S . e
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Hanpumep,
KM - ocHOBHOE MO3UIIMOHHOE N300pakeHNEe MAarHUTHOTO ITyCKaTes.
Bce »oanmemeHTBI, BXOJAIIME B CXEMY JIOJDKHBI OBITh OJHO3HAYHO ONpEAETCHBl Ha
MpUHIUIIAAIBEHON cxeme. Ha cxeme pexkomeHayeTcs yKa3blBaTh XapaKTEPUCTUKH BXOJHBIX H
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BBIXOJIHBIX IIeTIeH (HampspKeHHWe, CHIIy TOKa, comnpoTuBieHue). CocTaBieHHe MPUHIUIHAIBHBIX
ANIEKTPUYECKUX CXEeM HPOM3BOAWUTCS HA OCHOBAHMHM TPEOOBAHMH TEXHWYECKOTO 33/JaHUs U B
coorBerctBur ¢ ['OCT 2.702-75 m ECK]/I. IlpaBuna BbINONHEHUS 3JEKTpUYECKUX cxeM. Ha
NPUHIWIHAIBHBIX CXEMaxX CHJIOBBIC LEMH OOBIYHO Pa3MEINAIOT CJIeBa U M300paXKatoT UX TOJICTHIMU
JMHUSAMH, a IEMH YIPaBICHUS IOMEIIAIOT CIIPaBa U YEPTAT TOHKUMH JTHHUSIMHU

[IpuMep KOMIIOHOBKU 4YepTeKa MPUHIUMHUAIBHON 3IEKTPUUYECKON CXeMbl NMPUBEIACH HA PUC
35

Cunogble yenu

Llenu ynpaenenus MNepeueHb
3NeMeHToB
(cneynduxayua)
XapakrepucTikm
anekTpoasurarenein
Linknorpamma Uenu Auarpammb:
! curHanm pabotbi OcHoeHas
paboTbl MexaHuama
3ayum nepeknyarens Haanuchb
Pucynoxk 35

Ha npuHOMNuanbHBIX CXE€Max BCE DJJIEMEHTBl KaXJ0ro 3JEKTPUYECKOr0 YCTPOWCTBa
MOKA3bIBAIOTCS OTEIBHO M Pa3MEIAIOTCs Ui yA00CTBa YTECHHUS CXEMBI B Pa3JIMYHBIX €€ MECTaxX B
3aBHCUMOCTH OT BBITIOJHEHUS PYHKIUH

Bce snemeHTBI OTHOTO M TOrO K€ YCTPOWCTBAa 00O03HAYAIOTCS OJMHAKOBBHIMH OYKBEHHO-
u¢poBeiM kojoM, B cootBerctBUM ¢ ['OCT 2.702-75 um ECK]l. O6o3HaueHusi OyKBEHHO-
1M (POBBIE B JIEKTPUUECKUX CXEMaX.

[lomaya HanpspkeHUMsT Ha CHJIOBBIE LENU JOJDKHA  OCYLIECTBISITBCS  IOCPENCTBOM
aBTOMATHUYECKOT'O BBIKJIIOUATEIIS, LIENU YIPABICHUS B CIOKHBIX CXEMax CIIEyeT MPUCOEAUHSTh K
ceTu uepe3 TpaHcopmarop, NoHWkKaromui HanpsbkeHue 10 110B. curHanpHble TaMIbl 1 MECTHOE
OCBEIICHNE OOBIYHO BKIIFOYAIOTCS Ha HanpsbkeHue 6, 12, 24 wmm 42 B. Jlng obecnieueHus: HaASKHON
paboThI 3IEKTPOOOOPYIOBAHMS TOJKHBI OBITH MPEAYCMOTPEHBI CPEJICTBA IEKTPUUECKOH 3aIlUThI
1 OJIOKMPOBKH.

ITopsinok BbINOJHEHHS PadOTHI:

1.BX01HOM KOHTPOIIB;

2.MIHCTpYyKTaX MO BBHIMOJHEHUIO MTPAKTUYECKON pabOTHI;

3.CamocTosiTenpHas paboTa CTyJI€HTOB

®opma npeacraBjeHns pe3ybTaTa: BBIIIOJIHEHHOE IPAKTUYECKOE 3a/laHUE.
Kpurepum ouneHku:

-NIPaBUJILHOCTh, aKKYPATHOCTh M YETKOCTh BBITIOJIHEHUS MPAKTUUECKOH padoThI;
-CaMOCTOSATEIbHOCTb;

-3HAHUE TEOPETUYECKOT0 MaTepHala.
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