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1. BBEJAEHHUE

BaxHyro yacTb TeopeTHueckoil U mpodecCHoHaTbHON MPAKTHYECKOW MOATOTOBKU OOyYaromIUXCs
COCTaBJISAIIOT IpakTHueckue 3aHATUSA. CocTaB U cojepkaHUE IMPaKTUUYECKUX 3aHATHM HalpaBlIEHbl Ha
peammzanio  denepasbHOTO  TOCYAApPCTBEHHOrO  00pa3oBaTeNbHOTO  CTaHAapTa  CPEAHEro
npodeccrnoHabHOTO 00pa3oBaHus. Bemyieil MuaakTHUECKON LEIb0 MPAKTUYSCKUX 3aHSATHH SBIISETCS
¢dopmupoBanre NPOPECCHOHATBHBIX MPAKTUYECKUX YMEHHH (yMEHHUI BBINOIHATH OMNpPEICIICHHbIC
NENCTBUS, OTEpalK, HEOOXOAUMbIE B TOCIEIYIOMIEM B NMPoGeCcCHOHANIBHOU AeATeNbHOCTH). Bemymieit
JUIAKTUYECKON LENbI0 MPaKTUUYECKUX 3aHATUM SBISETCS SKCIEPUMEHTAIbHOE IOATBEPXKACHUE U
IIPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX MTOJIOKEHUN (3aKOHOB, 3aBUCUMOCTEN).

B coorBerctBuu ¢ pabouyeil mporpammoi y4eOHOW mucuuIUMHBI ««HXeHepHas Tpadukan»
MIPEYyCMOTPEHO IPOBEACHHUE MPAKTUUECKUX 3aHATUH.

B pe3ynbpraTe uX BBIIOJIHEHUS, 00y4atOLUNCs JOIDKEH:

ymembp:

- BBINIOJIHATH Tpaduyeckre U300pakeHUsl TEXHOJIOTMYECKOTO OOOpyIOBaHUS M TEXHOJOTHYECKUX
CX€M B PYYHOU U MAIIMHHOM rpaduke;

- BBITNIOJIHATh KOMIUIEKCHBIE YEPTEKU I'€OMETPUUECKUX TEJ U MPOEKIHMH TOYEK, JEeKALIUX Ha UX
MTOBEPXHOCTH, B Py4YHOH M MAaIIMHHOU rpaduke;

- BBITIOJIHATH 3CKU3bl, TEXHUUECKUE PUCYHKU U YEPTEXKH JIeTalIel, UX AIEMEHTOB, y3JI0B B pYYHOU U
MalIMHHOM rpaduke;

- YUTATh YEPTEKH, TEXHOJIOTUUECKUE CXEMBbI, CIIEIU(PUKAIINN U TEXHOJIOTUYECKYIO TOKYMEHTAIUIO
0 PO(PHITIO CTIETIMATIBHOCTH;

- 0pOpPMIISITH TEXHOJIOTUYECKYI0 M KOHCTPYKTOPCKYIO JOKYMEHTAllMI0 B COOTBETCTBUU C
JEMCTBYIONIEH HOPMATHBHO-TEXHUYECKON JOKYMEHTAIINEH;

ConeprkaHne MPAKTHYECKUX U JJaO0paTOPHBIX 3aHATHI OPUEHTHPOBAHO HA MOATOTOBKY O0y4YaronIuxcs K
OCBOEHMIO MPO(ECCHOHATBHOIO MOJY/Sl MPOTrpamMMbl TMOJTOTOBKH CIEUAIMCTOB CpPETHEro 3BEHa 10
CMELMATBHOCTU U OBJIAACHUIO 1POpecCUOHANbHBIMU KOMNEMEeHYUAMU.

IIK 1.4 OGecrneunBarh COOJIOIEHUE OPTaHU3AIMOHHO-TEXHUYCCKUX MEPOIPHUSATUN TPHU MOCTABKE
AIIEKTPUYECKON SHEPTUU TOTPEOUTEISIM

[IK 2.1 [TpoBepATh TEXHUYECKOE COCTOSIHME MyHULIMIAILHBIX JIMHUW AJIEKTpOTepe/iay.

A Taxke GOpMUPOBAHUIO 0OUUX KOMNEMEHYULL

OK 01. Beibuparb crocoObl pemreHus 3a7ad MpodhecCHOHALHOW NESTETFHOCTH TMPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM;

OK 09. Ilomp3oBathbcst MpodecCHOHAILHOW JOKYMEHTAIlMEe Ha TOCYIapCTBEHHOM W HMHOCTPAHHOM
SI3BIKAX.

[IpakTrueckue 3aHATHS MPOBOISATCS MOCIE COOTBETCTBYIOIICH TeMbl, KOTOpas oOecrieurBaeT HalIU4ue
3HaHUMN, HEOOXOIUMBIX JIJIs1 HEE BBITIOJTHEHHUH.



2. METOOAUYECKHE YKA3AHUSA

PA3JEJ 1. TPAOUYECKOE O®OPMJIEHUE YEPTEXXEN U TIPUEMbI BBIYEPYUBAHUS
KOHTYPOB TEXHUUYECKHUX JETAJEN
Tema 1.1. OcHOBHBIE cBeleHHs 110 0()OPMJIEHUIO
IIpakTnueckoe 3ansTue Nel. BoinosHenne rpagpuueckoii KOMIO3UIIUM U3 JIMHUI YepTeka B
py4Hoii rpaduxe
Lean padoTbi:
-opMHpOBaHNE 3HAHUI ¥ NTEPBOHAYAIBHBIX YMEHHUH TIO BBITIOJTHEHUIO OCHOBHOM HAIUCH YEPTEKa
BoinosiHuB padory, Bbl OyieTe yMeThb:
-BBIUEPUMBATH OCHOBHYIO HAJIUCh YepTEkKa
-0(OpMJIATH OCHOBHYIO HAJIITUCH.
-BBIYEPUMBATH THITHI JIMHUH, ycTaHoBIeHHBIX ['OCT 2.303 — 68.
MarepuajbHoe obecrnieyeHue:
1. HaGop uepTekHbIX HHCTPYMEHTOB
2. Barman hopmara A4
3. Aunaktuueckui MaTeprai (OCHOBHAs HAIKCh)
4. Tlpumep BBIIOJHEHHOTO IPAKTHYECKON pabOTHI.
3ananmue:
1. 3ananue BBIMOIHUTH Ha (hopmare A4
2. BoluepTUTh OCHOBHYIO HAJIITUCh
3. Tommuny nuHMA coOmronath B cootBeTcTBuu ¢ [OCT 2.303-68
4. HanecTtu pa3mepsl.
KparTkue Teopernyeckue cBeJeHHA:
1. OcuoBuas Hagnucek. OCT 2.104-68. ECKJ]

Ueprexx odopmisieTcs paMKOW, KOTOPYIO MPOBOJIAT CIUIONTHOW OCHOBHOUM JIMHWEW OT BEpPXHEH,
MPaBOM U HUYKHEUW CTOPOH BHEIIHEH paMKK Ha SMM U Ha 20MM OT JI€BOM JyIsl MOAIIMBKY JucTa. B mpaBom
HIDKHEM yriry (opmara moMemniaroT OCHOBHYIO HAaJNMUCh udepTeka (yrioBoi mrami) Puc.l. ®dopwma,
cojiepaHue U pazMep rpaduueckoil OCHOBHOM HAMITUCH ISl TEXHUUYECKHUX YepTexen (puc.2)
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Puc.2 [Ipumep BoImogHEHUS OCHOBHOM Hamucu Gopwmsl 1, 2a

2. Jlnnum yeprexka. TOCT 2.303-68. ECK/]

IIpu BBINOJIHEHUU JIFOOOTO YepTeka OCHOBHBIMHU 3ieMeHTaMu sABisitoTcs auHuu. CornacHo ['OCT
2.303-68 s n300pakeHus U3EINI Ha YepTeKkax NPUMEHSIOT JUHUM Pa3IMYHbIX TUIIOB B 3aBUCUMOCTH
OT UX Ha3HAuEHUsI, 4YTO CIIOCOOCTBYET BBISIBICHUIO (POPMBI H300pakaeMoro u3esusl.

I'OCT 2.303-68 ycraHaBiIMBaeT HayepTaHUS M OCHOBHBIE HAa3HAYCHMS JIMHUM Ha 4YepTEKax BCEX
oTpacieil MpOMBIIIIEHHOCTH U cTpouTeNbeTBa (Tabnua Nel).

Tabmuma Nel

HanmenoBanue Hauepranue Tommuuaa TUHUNA OcHOBHOE




Ha3HAa4YCHUC

CrioniHas ToJacTas OCHOBHAS

S = (0.5 =+ 1.4)

JInausa BuauMoro
KOHTYpa

CootoHast TOHKas

Ot S/3 no 2/3S

JInnnu pazmepHbie
Y BBIHOCHBIE,
JIMHUN
LITPUXOBKH, OCH
IIPOECKUNN, TUHUN
IIOCTPOCHUS

CrutonrHast BOJHUCTAS e »

Ot S/3 no 2/3S

Jluauu o6priBa,
JUHUU

pasrpaHuYeHUH
BUJIA U pa3pes3a

[ TpuxoBas e S Ot S/3 no 2/3S JInnuns
__| = ———— HEBUIUMOTO
= e B KOHTYpa
HITpuXmyHKTHPHAS TOHKAs L B S Ot S/3 no 2/3S JIuHUM OCeBbIC U
g | B E€HTPOBBIE
cob £ .90 HERID
HITpuxmyHKTHPHAS eIzt Or 2/3S no S/3 Jlunuu
i o
YTOJIIECHHAS P MOBEPXHOCTEH,
—»D‘— OJJIEKAIINX
TepMooOpaboTKe
WA TIOKPBITHIO
PasomknyTas 1 T OrSmol’2S JInnun ceyenuit
CrutonHas TOHKas ¢ U3JIOMaMH \ Ot S/3 o 2/3S JITuHHBIC TMHUU
4 00pbIBa
HITpuXnyHKTHpPHAS C ABYMS SCRPOL 2 Ot S/3 o 2/3S Jlunuu cruba Ha
TOYKA TOHKAsI s T pa3BepTKax

IMopsiiok BbITOJIHEHHSI PA0OTHI:
1.Bx0/1HO# KOHTPOJIb;

2.Pa3znaya IMIaKTHYECKOTO MaTepHaa;
3.BrinonHeHne paboThI CTYICHTAMH.
Xoa pa0doThi:

1.Ha ¢popmare A4 pacnonokuTe OCHOBHYIO HAAMUCH 110 CEPENHE JTUCTA,
2.Cobmromast pa3Mepbl OCHOBHOM HAIMUCH (PHUC.2) BBIYEPTUTE KOHTYPHI CILIONIHOM TOHKOW TUHHEIH;

3.06Beaute yeprex B coorBeTcTBHM ¢ [[OCT 2.104 — 68.

6




4.Hanecure pa3mepsl.

®opma npeacTaBiieHUs pe3yJbTaTa: BbIIOJIHEHHOE IPAKTUYECKOE 3a/1aHNUE.

Kpurepun onenkn:

«OTIMYHOY» - TEOPETUYECKHE 3HAHUSI OCBOCHBI MOJIHOCTHIO, 03 Mpo0OesoB, yMeHus: chOpMUPOBaHbI, BCE
MPEIyCMOTPEHHBIE MPOTPaMMOIl yueOHbIC 3aJaHMs BBINOJIHEHBI, KaUeCTBO WX BBIMOJTHEHHUS OLICHEHO
BBICOKO.

«XOopoIo» - TEOPETUYECKHUE 3HAHUS OCBOCHBI IIOJIHOCTBIO, 0€3 TMpOoOENIoB, HEKOTOPhIE YMEHHS
c(OpMHUPOBAHBI HEIOCTATOYHO, BCE IMPEILyCMOTPEHHBIE MPOrpaMMON ydeOHBbIC 3aJaHHs BBIIOJIHEHBI,
HEKOTOPbIE BU/IBI 33aHUH BBHITIOJIHEHBI C OTHOKaMHU.

«YIOBIETBOPUTENBHO» - TEOPETUYECKHE 3HAHUS OCBOCHBI YAaCTUYHO, HO MPOOENbl HE HOCAT
CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIe YMEHHUS pabdOThl C OCBOCHHBIM MaTEpHUAIIOM B OCHOBHOM
copMHUpOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HpPOrpamMMoil oOydeHHs y4eOHBIX —3aJaHHM
BBITNIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33/IaHUI COJepKaT OLINOKH.

«HeynoBneTBopuTenbHO» - TEOPETUYECKHME 3HAHHUA HE OCBOEHbI, HEOOXOJUMBbIE YMEHHS HeE
chopMHUpOBaHbI, BHIIIOJIHEHHBIE YUEOHbIE 3aaHUsI COJepkKAT rpyOble OIIUOKH.

IIpakTnueckoe 3ansiTue Ne2 BoinosiHeHue KOMNo3uuuu u3 6ykB M nugp c 3aJaHHBIM HOMEPOM
wpugdTa B pyuyHoi rpadpuke
eab paboThi:
-(popMupOBaHUEe 3HAHUH U IEPBOHAYAIBHBIX YMEHHH 110 HANMMCAaHUIO OYKB U LIU(P YEPTEKHBIM LIPUPTOM
Brinosinue padory, Bbl Oyaere yMeTh:
- BBITIOJIHATH pacyeT HIUPUHBI U BHICOTHI OYKB YEPTEKHOTO MIPUQTa;
- BBITIOJIHATH HA/MKCU Ha YepTexax U Ipu ux oGopMIeHUN HEOOXOIUMBIM IIPUPTOM.
MarepuanbHoe o0ecrieyeHme:
1. HaGop 4epTekHbIX HHCTPYMEHTOB
2. Barman ¢popmara A4
3. IIpumep BBITIOJIHIEMON MPAKTHUECKON PaObOThI
4. MenoBol yepTex
5. Yeprexwusbiii mpudt tun b 'OCT2.304-81.
3aganue:
1. 3aganus BBITIOJHUTH HAa popmate A3
2. BemonHuTh Haanmucu OykBamu U 1udpamu yeprexHoro mpudra pasmepa 14; 10; 7; 5; 3,5 (puc.17),
Tabn.3 u 4;
3. BemoaauTk TOoNMImMHy 0ykB mpudTa B coorBercTBun ¢ 'OCT 2.304-81.
KpaTkue Teopernyeckue cBeeHHs:

Mpudt yepréxkuniii FOCT 2.304-81
[pudt Tuna b ¢ HakTOHOM

CrpouHble OYKBBI



Puc.3 BykBbI 4epTe:KHOTO MIpHQTa

Tabmuna Ne3 Illupuna 6yxB u mudp tuna b, mm

ByxBbl 1 iupst OtHocutensHbIN | Pa3mep mpudTa (BrICOTa MPOMHUCHBIX OYKB)
pasmep
18125(35] 5 7 (10| 14| 20
Hponucnsie | b, B, U, U, K, JI, H, O, II, (6/10)h 1 (142 [ 3|46 ]| 8|12
OYKBBI P, T,Y,II,Y,b,0, 41
A, ]I, M. X, bL, 1O (7/10)h 1,2 ({1,7]125]135( 5 7110 | 14
X, @, I, 111, b (8/10)h 15| 2 3 4 (55| 8 | 11| 16
E, T,3,C (5/10)h 1 (131182535 5 7 110
Crpounsie | a, 6,B,T, 1, €, 3, U, i, K, II, (5/10)h 1 1131182535 5 7 |10
OYKBBI H, 0,1 P, V¥, X, 9, I, b, 3, 5
M, b, Bl, IO (6/10)h 1 114 2 3 4 6 8 | 12
K, T, ¢, I, 11 (7/10)h 12 (1,7]125]35( 5 7110 | 14
c (4/10)h 0811 |16( 2 3 6 8
Hudpsr 2,3,56,7,8,90 (5/10)h 1 (121182535 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

Ta6mmma Ne4 [Tapamerps! mpudra

[TapameTpsl O6o3naueHns | OTHOCUTEIBHBIH Pasmep, Mmm

mpudTa pasmep
Pazmep mpudra:
BBICOTA MPOMHUCHBIX h (6/10)h 10d 1.8 | 2,5 3,5 5 7 |10 | 14 20
OykB
BeicoTa cTpoYHBIX c (7/10)h 7d 1,3 1,8 25 [ 35| 5 7 | 10 14
OykB
PacCTOSIHUE MEXTY a (2/10)h 2d 0,35 | 0,5 0,7 1 |114| 2 |28 4
OykBamu
MuHUMAaJIbHBIN b (17/10)h 17d 3,1 4.3 6 85| 12 | 17 | 24 34
Iiar cTpok (BbICOTa
BCIIOMOTaTeILHOM




CETKN)

MuHuMaibHOe e (6/10)h 6d 1,1 1,5 2,1 3 (112| 6 |84 ]| 12
paccTosHHE MEKIY
CIIOBAMU

Tommuuza nuHnit d (2/10)h d 018 | 0251 030507 1 |14 2
mpudTa

Ilopsinok BbINOJIHEHHS PadOTHI:

1.BxoaHO# KOHTPOJIB;

2.VIHCTpYKTaX MO BBIIOJHEHUIO IPAKTUYECKOI pabOThI;

3.CamocrosTenpHas paboTa CTYJEHTOB.

Xoa paGoThI:

1. Hauepture pamky

2. TlpoBeaute TOpPU3OHTAJIBHBIE BCIOMOTATENbHbIE JIMHUM, OTPAHUYUBAIOLINE BBICOTY HPOIMUCHBIX M
CTPOYHBIX OYKB 1IpuQTa

3. Cpenaiite pa3MeTKy TOHKMMM JIMHUSIMH C HakKJIOHOM 75°, HIMPUHY KaKJI0W OyKBbl M LUDPHI,
paccTosiHUE MEXly HUMU

4. Boumure B CETKY TOHKUMU JIMHUSIMU OYepTaHUs OyKB

5. I[IposepwTe u 00BeaUTE HaAMKCH KapanaamoM TM wm HB.

dopma npeacTaBieHUs pe3yJbTaTa: BbINOJIHEHHOE MPAKTUYECKOE 3a/1aHNE.

Kpurtepun ouenku:

«OTAMYHOY - TEOPETUYECKHE 3HAHUSI OCBOEHBI MOJHOCTHIO, O€3 Mpo0enoB, yMeHus: copMUPOBAHbI, BCe
MpelyCMOTPEHHbIE MPOTpaMMON ydeOHblE 3aJaHUsl BBHIMOJIHEHbI, KAYeCTBO HMX BBIMOJHEHHSI OLEHEHO
BBICOKO.

«XOopoIo» - TEOPETUYECKUE 3HAHUS OCBOEHBI IOJHOCTHIO, 0Oe3 MpoOesoB, HEKOTOpPblE YMEHMs
c(OpMHpPOBaHbl HEJOCTATOYHO, BCE MPEILyCMOTPEHHBIE IPOTrPaMMOM ydueOHbIE 3a/JaHUsSl BBINOJIHEHBI,
HEKOTOPbIE BU/IbI 33J]aHUH BBIIIOJIHEHBI C OUIMOKaMHU.

«Y IOBIETBOPUTENBHO» - TEOPETUYECKUE 3HAHUSA OCBOEHbI YAaCTUYHO, HO MpoOenbl HE HOCAT
CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMBbIE yMEHHUS pabOThl ¢ OCBOCHHBIM MAaTEpUAJIOM B OCHOBHOM
chopMupoBaHbl, OOJBIIMHCTBO TPEIYCMOTPECHHBIX MPOTPaMMON OOYyYeHHS YUEOHBIX 3aJaHHi
BBITIOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33/1aHUM coZlepKaT OINOKH.

«HeynoBneTBOpUTENbHO» - TEOPETUYECKHE 3HAHUS HE OCBOEHBl, HEOOXOIUMBIE YMEHHUS HE
c(OpMHPOBaHBI, BBINOJIHEHHbIC YUE€OHBIE 3a/laHMsI COAEPKAT rpyOble OINOKH.

IIpakTuyeckoe 3ansaTHe Ne3. Boino/iHeHHe TUTYJIbHOIO JINCTA aJibO0OMa rpaduyeckux padcor B
py4HoOii rpaduke

Ilesib: HAYYHTBCS BBINOJIHATH HAMUCH YEPTEKHBIM HIPUDTOM.
Brinosinus padoty, Bbl Oyaere yMeThb:

- BBINOJIHATB PAacyeT IUPUHBI U BBICOTHI OYKB YepTEKHOTO WIpUdTa;
- BBITNOJIHATH HA/IIUCH Ha YepTexax U Npu UX oGopMiIeHUN HEOOXOAUMBIM HIPUPTOM.
MarepuajbHoe o0ecneyeHue:

1. HaGop uepTexHbIX HHCTPYMEHTOB

2. Barman ¢opmara A4

3. IIpumep BBINOJIHAEMON MPAKTUYECKOH pabOThI

4. MenoBoii uepTex

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

3aganne:




1. O3HaKOMHUTHCS C METOIMYECKUMU YKA3aHUSIMH.
2. BHMMarenbHO paccMOTPETh, KAKUM 00pa30oM CTPOSTCS BCIIOMOTATENIbHBIC CETKH Il HAUCAaHUs OyKB
U 1 Qp, KaK MUIIYTCS MTPOMUCHBIE U CTPOYHBIE OYKBBI (KaKOBBI pa3Mep OYKB U YroJl HakJIOHA).
3. OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.
Kparkue TeopeTuueckue cBeJeHHA:
YepTeKHbIH MPUQPT TOJKEH JIETKO YUTATHCS M OBITh MPOCTHIM B HamucaHuH. Ha depTexkax u Ipyrux
KOHCTPYKTOPCKUX JOKYMEHTAX MPUMEHSIOT YepTEXKHbIN mpudt, kotopeiid yctanasnusaer 'OCT 2.304 —
81. T'OCT ycranaBnuBaeT clieAyronme pasmepsl ueptexknoro mpudra (1,8); 2,5; 3,5; 5; 7; 10; 14; 20; 28;
40.
Pa3mep mpudra onpenensercs BbICOTONW NPONUCHBIX OyKB B MUuinMeTpax. Boicora OykB h nsmepsercs
MEPIEHANKYIISIPHO K OCHOBAHUIO CTPOKH.
I'OCTom ycTaHOBJIECHBI CIEIYIONINE THITHI MPUQTA: THII A C HAKJIOHOM OKOJIO 75° Thm A 0e3 HaKIOHa;
tun B ¢ HakiionoM okoiio 75°; tun B 0e3 HakioHa.
[Tp1 moCTpOSHNN BCIIOMOTATEIBHBIX CETOK JIIsl CTPOYHBIX OYKB CIEIyeT TaK)KE YIUTHIBAThH, YTO OYKBBI
UMEIOT Pa3IMYHYIO IUPHHY.
TonmuHa 00BOJKM MPOMUCHBIX U CTPOUYHBIX OYKB B OJJTHOM CJIOBE JIOJDKHA OBITH OJIMHAKOBOM COTJIACHO
MPUHATOMY pa3Mepy Hpudra.
Ecnu Hammuch BBITIOTHSIETCS TOJIBKO TPOTTMCHBIMU OYKBaMH, TO MepBasi OyKBa MO BBICOTE HE BBIJEIISETCS;
Bce OYKBBI UMEIOT OJIMHAKOBYIO BHICOTY.

Pazmepsr OykB u mudp ciemyer 6pats o 'OCT 2.304 — 81.
IMopsinok BbINOJIHEHUSI PadOTHI:
1. BXoaHOI KOHTPOJIb,
2. Pa3znava AuIakTHYECKOTO MaTepHalia;
3. BrmonHeHne paboTHI CTYICHTaMHU.
Xox pa0doThI:
1. TloaroroBuTtsh nucT popmara A4.
2. HauepTtuth paMKy mosis 4epTexa.
3. Cobmogas npaBuiia HalMCAaHUS MPONUCHBIX U CTPOYHBIX OYKB U UQP, BBITOJHUTH TUTYJIBHBIH JIUCT
anpOboMa rpadudeckux padoT o oopasity (mpunoxenue 1).
4. OTBETUTb HA KOHTPOJIbHBIE BONPOCHI.
®opma npeacTaBaeHUs pe3yJabTaTa: BHIIIOJHEHHOE TPAKTUYECKOE 3aJaHue.
Kpurepun oueHku:
«OTINYHO» - TEOPETUUYECKHE 3HAHMSI OCBOEHBI MOJIHOCTHIO, 0€3 Mpo0enoB, yMeHUs: cpOPMHUPOBAHBI, BCE
IIPEJyCMOTPEHHbIE IIPOrpaMMOIl yueOHble 3a/aHUsl BBIIIOJHEHbI, Ka4eCTBO MX BBIIOJHEHUS OLEHEHO
BBICOKO.
«XOopoIo» - TEOPETUYECKUE 3HAHUS OCBOEHBI IOJHOCTHIO, 0O€3 MpoOesIoB, HEKOTOpble YMEHMs
c(opMHpOBaHbl HEJOCTATOYHO, BCE IMPELyCMOTPEHHBbIE MPOrpaMMON ydeOHbI€ 3aJaHMs BBIIIOJHEHBI,
HEKOTOPbIE BU/IbI 33J1aHUH BBIIIOJIHEHBI C OLIMOKaMU.
«Y IOBIETBOPUTENIBHO» - TEOPETUYECKUE 3HAHHUS OCBOEHbI YAaCTUYHO, HO MpoOenbl He HOCAT
CYIIIECTBEHHOI'O XapakTepa, HeoOXOAMMble yMEHHUS pabOThl ¢ OCBOCHHBIM MaTepUaJOM B OCHOBHOM
copMHpOBaHbl, OOJBLUIMHCTBO MPEAYCMOTPEHHBIX HpOrpaMMoi o0OydeHHs y4eOHBIX 3aJlaHuil
BBITNIOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33/1aHUM coJlepKaT OIUOKH.
«HeynoBneTBOpUTENbHO» - TEOPETUYECKHE 3HAaHUS HE OCBOEHBI, HEOOXOIUMBbIE YMEHHUS He
c(OopMHUPOBaHBbI, BBINOJIHEHHbIE YU€OHbIE 3aJJaHUsI COAEPKAT rPpyOble OIMOKH.

Tema 1.2. I'eoMmeTpryecKkne NOCTPOCHUE U MPABHJIA BbIYCPYMBAHUS KOHTYPOB TEXHHYECKHX
aeraJien
IIpakTnueckoe 3ansaTne Ne4. BoruepunBanue B py4Hoii rpadguke 4epTeska IJI0CKOr0 KOHTypa B
3aJJaHHOM MaciuTa0de 1 HAHeCeHHe ero pa3MepoB B Py4YHOH rpaduke
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Lean padoTbi:

-(opMHpOBaHUE TEPBOHAYATBLHBIX YMEHHH 110 BHIYEPUUBAHHIO IJIOCKOTO KOHTYPA TEXHUYECKOU IeTaau U
HAaHECEHHE Pa3MEPOB Ha YEPTEKE

BeinosiHuB padory, Bbl OyieTe yMeThb:

- BBITIOJIHATH MPAaBUIIbHO KOMIIOHOBKY YEpTeEKa

—  BBIOMpaTh MacIITad yepTexa

—  BBIIOJIHATH YEPTEXKU KOHTYPOB INIOCKUX TEXHUYECKUX JeTajei

—  I[paBUJIbHO HAHOCUTDH Pa3MEpPbl Ha YEPTEXKE.

MarepuajbHoe obecrnieyeHue:

1. HaGop yepTexHbIX HHCTPYMEHTOB

2. Barman ¢opmara A4

3. [Ipumep BBINOTHAEMON MPAKTHUYECKOH pabOThI

4. MenoBoii uepTex

5. Jlnmaktrueckuili MmaTepuail.

3aganue:

1. 3ananue BBINOIHUTH Ha popmare A4

2. BBHITIOTHUTB YepPTEX TUIOCKOTO KOHTYpa JIeTallld

3. Hanectu pa3zmepsl coriacuo tpedosanusam ['OCT 2.307-68 ECK/I.

KpaTkue Teopernueckue cBeeHHs:

1.Macmra0sbl

1.Jomxusbr cootBercTBOBaTh [[OCT 2.104-68.

2.Macmta6 yepreska [OCT 2.302-68 — oTHoOIIEHUE JIMHEHHBIX pa3MepoB M300pakeHUs MpeaMeTa Ha
YyepTexe K ero AeHCTBUTEIBHBIM pa3Mepam.

3.IIpu BBITIOTHEHUH YEPTEKEH ClIeIyeT MPUHUMATh MacIITaObl COTIaCHO MPUBEIEHHOMN TabmuIbl No2.

4. Macmta0, n300pakKeHHBIM Ha YEPTEKe, 3allMChIBAIOT B COOTBETCTBYIONICH I'pade OCHOBHOW HAIIUCH
no tumy: 1:1, 1:2, 2:1 u T.1.

5.He3zagucumo om macwimaoda na uepmesice npocmaenaiom 0eicmeumenbHole pamepol 0emasiu.

Taomuma Ne5
HarypaneHas BennunHa 11
C ymeHbIIeHueM 1:2; 1:2,5; 1:4, 1:5, 1:10, 1:15, 1:20; 1:25; 1:40; 1:50.
C yBenuveHreM 2:1;2,5:1; 4:1; 5:1 10:1; 15:1; 20:1; 25:1; 40:1; 50:1.

2. HaHeceHHe pa3MepoB

[TpaBuiia HaHECEHUsI Pa3MEPOB U MPEEIbHBIX OTKIOHEHUH Ha YepTekax U APYTUX TEXHUIECKUX
nokymenrax ycranasiupaeT 'OCT 2.307 — 68.
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Pazmesioe wcno
1 ‘ Bawocwas Aurus

L .
‘ -J Pasrepnas Aunus =
//:\ i
F 1..5

Puc.4 Hanecenue pazmepoB

1. Pa3Mepbl Ha yepTexax YyKa3blBalOT Pa3MEPHBIMU YUCIAMH M Pa3MEPHBIMU JUHUSIMHU. Pa3MepHbie
JUHUM OTPAHUYUBAIOTCS CTpelkamu. JIMHEWHbIe pa3Mephl MPOCTABISIOT B MM 0e3 0003HAYCHHS
eAMHUIBI U3MEPEHUSL.

2. Pa3mepHBIe U BRIHOCUMBIC JIWHWU BBITIOTHSIOT CIUIONTHBIMA TOHKUMU JIMHUSMU. BBIHOCUMBIE JTHHUHT
JIOJKHBI BBIXOJIUTh 32 KOHIIBI CTPEJIOK pa3MepHOM JIMHUM Ha 1-5 mMm. He momyckaercs ncnonb30BaTh B
Ka4yeCTBE pa3MEPHBIX JINHUW OCEBBIEC U IECHTPOBBIC INHUU KOHTYpA.

3. PaccTosiHME pa3sMepHOM JIMHHM OT NapaJjIeNbHOW € JIMHWM KOHTYpPAa, a TAaKKE PaCCTOSHHE MEXIY
MapajuieIbHBIMUA Pa3MEPHBIMH JIMHUSMHU JTOJDKHO ObITh 7-10 MM. HeoOxomumo m3beraTh mepeceueHus
pa3MEepHBIX U BEIHOCUMBIX JIMHUH. [Ipr HemocTaTke MecTa CTPESIKK 3aMEHSIOT TOUKAMH.

4. Pa3MepHBbIe Yyncia TUIIYT HaJ pa3MEPHOU JTMHUEH.

5. Ecnu pa3mepHast JIMHUS BEpTUKAIbHAS, TO pa3MEPHOE YUCIIO MUIIYT CJIEBA U YUTAKOT CHU3Y BBEPX.
6.Pa3mepnl ObIBAIOT JIMHEHHBIE: JUIMHA, IIUPUHA, BEICOTA, BEJIMYUHA IUaMETpa, paauyca, IyTU U yrioBbIe:
pa3Mepsbl yIrioB.

Iopsinok BbINOJIHEHHSI PAa0OTHI:

1.BXoqHOM KOHTPOJIb;

2.Pa3navya AMAaKTUYECKOTO MaTepuasa o BapuaHTaMm;

3.BeinosHeHHE TPAKTUYECKOU PabOTHI.

Xox padoThI:

1.HauepTuTe pamMKy 1 OCHOBHYIO HaJIIUCh.

2.BpinosHuTe NpaBuIbHO KOMIIOHOBKY YEpTEXa.

3.IIpoBenuTe OCH CAMMETPHH (TSI CAMMETPHUYHBIX JICTAJICH ).

4 Haiinute 1EHTPBI BCEX AYT, TPOBEINUTE LICHTPOBBIC JIMHUU.

5.M13 ueHTpOB Iyr NpOBEIUTE BCE OKPYKHOCTU U AyTH MO 3aJaHHBIM pa3Mepam.
6.IloctpoiiTe KOHTYp JeTanu.

"7.Hanecute pazmepsl.

8.IIpBepbTe MPaBUILHOCTh M OOBEIUTE YEPTEK.

dopma npeacTaBiieHUs: pe3yJbTaTa: BHINOJIHEHHOE MPAKTUYECKOE 3a/IaHNE.

Kpurepum oueHku:

«OTANYHOY» - TEOPETUYECKUE 3HAHMSI OCBOCHBI MOJHOCTHIO, Oe3 Mpo0enoB, ymMeHus: c(OpMUPOBAHEI, BCe
MpeyCMOTPEHHbIE MPOTpaMMOii yueOHbIE 3aJaHUsl BBIMOJIHEHbI, KA4eCTBO HMX BBHITIOJHEHUS OIEHEHO
BBICOKO.
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«XOopoIo» - TEOPETHYECKUE 3HAHUS OCBOCHBI IOJHOCTHIO, 0O€3 MpoOeIoOB, HEKOTOpPhIE YMEHHS
cOpMHUPOBaAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTPaMMON ydeOHbIE 3a/JaHUsSl BBHINIOJHEHBHI,
HEKOTOPbIE BU/IbI 33aHUI BBHIIIOJIHEHBI C OLTHOKaMHU.

«Y IOBIETBOPUTEIBHO» - TEOPETUUYECKHE 3HAHUS OCBOCHBI YAaCTUYHO, HO MpoOEnbl HE HOCAT
CYIIECTBEHHOT'O XapakTepa, HeoOXOAMMble YMEHHUS pabOThl C OCBOCHHBIM MAaTEpUAIIOM B OCHOBHOM
copMHUpOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HNpPOTpamMMoil oOydeHHs y4eOHBIX —3aJaHHi
BBIIIOJIHEHO, HEKOTOPbIE U3 BBINOJIHEHHBIX 33JJaHUM coAep KaT OIINOKY.

«HeynoBneTBopuTenbHO» - TEOPETUYECKUME 3HAHHWA HE OCBOCHbI, HEOOXOJUMBbIE YMEHHS HE
c(OpMHUPOBAHBI, BHITIOJHEHHBIE YUECOHbIE 3a/IaHHsI COACPIKAT rPyObIe OIIMOKH.

IIpakTnueckoe 3ansaTue NeS. BoinosiHeHue rpagpuyeckoii paéorsi: BoluepunBanue KOHTypa
AETAJIM ¢ IPUMEHEHHEeM CONPSKEHHUS U JeJIeHUs] OKPYKHOCTH B py4HOii rpadguke

esab padoThi:

(¢hopMHpOBaHNE 3HAHUN U MIEPBOHAYATILHBIX YMEHUI 110 BBIMOTHEHUIO KOHTYPOB TEXHUUYECKUX JIeTallel ¢
AJIEMEHTaMU COTPSKEHUM, AeTIEHUS] OKPY>KHOCTEH Ha paBHbIE YaCTH, [IOCTPOCHUE YKIOHOB U
KOHYCHOCTH.

BoinosiHuB padory, Bbl OyieTe yMeThb:

- BBITIOJTHATH TIPABHUIIBHO KOMITOHOBKY YepTexkKa

- BBIOMpAThH MaclITad yeprexa

— BBITIOJTHATH YEPTEKHU KOHTYPOB IUIOCKUX TEXHUUYECKUX JIeTalIeH ¢ TPUMEHEHUEM COTPSHKEHUS

— MPaBUJIBHO HAHOCUTH pa3Mephl Ha YEPTEKE.

MarepuanbHoe o0ecrieyeHue:

1. HaGop 4epTekHbIX HHCTPYMEHTOB

2. Barman ¢popmara A4

3. IIpumep BBITIOJIHIEMON MPAKTHUECKON PaObOThI

4. MenoBol yepTex

5. lumakTHYecKui MaTepuann.

3ananmue:

1. 3aganue BBIMOJHUTH Ha (popmaTte A4

2. BBINOJHUTBH YEPTEXK MIOCKOTO0 KOHTYpA I€TAIIN

3. Hanectu pasmepsl cornacHo Tpedoanusm, [[OCT 2.307-68 ECK/I.

Iopsinok BbINMOJIHEHHSI PA0OTHI

. BBINOJTHUTE paMKy U OCHOBHYIO HaJMUCH

. KomnonoBka

. HanecTu oceBbie muHNH

. HanecTu Bce a1eMeHTBI OKPYXKHOCTU U JIMHUN

. BBIIOTHUTS N1eNeHne OKPYKHOCTH.

. BBITIOTHUTE ckpyTieHne (COMpsKEHNE) MO 3aJaHHBIM PayCOM

. HanecTu pazmepst

dopma npeacTaBiieHUs: pe3yJbTaTa: BHINOJIHEHHOE MPAKTUYECKOE 3a/IaHNE.

Kpurepum oueHku:

«OTAMYHOY - TEOPETUYECKHE 3HAHUSI OCBOCHBI MOJHOCTHIO, 0€3 mpo0esioB, yMeHHs c(hOpMUPOBAHBL, BCE
MpPeIyCMOTPEHHbIE MPOTpaMMOii yueOHbIE 3aJaHUsl BBIMOJIHEHbI, KA4eCTBO HMX BBHIMOJHEHHS OIEHEHO
BBICOKO.

«XOopoIo» - TEOPETUUECKUE 3HAHUS OCBOEHBI IOJHOCTHIO, 0O€3 MpoOesoB, HEKOTOphle YMEHHS
chopMUPOBaHbI HEJAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON y4deOHbIE 3aJaHUSl BBITIOIHEHBI,
HEKOTOpbIE€ BHUJIbI 33/IaHUH BBIIOJHEHBI C OIIHOKaMHU.

NN DN B W
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«Y IOBIETBOPUTENIBHO» - TEOPETUYECKUE 3HAHUS OCBOCHBI YaCTUYHO, HO TMpOOenbl HE HOCAT
CYIIECTBEHHOT'O XapakTepa, HeoOXOAWMbIe yMEHHUS pabOThl C OCBOCHHBIM MAaTEpHUaiOM B OCHOBHOM
copMHUpOBaHbI, OOJBUIMHCTBO NPEAYCMOTPEHHBIX NpOrpamMMoil oOydeHHs y4eOHBIX —3aJaHHM
BBITIOJTHEHO, HEKOTOPBIE U3 BBHIIIOJHEHHBIX 33/IaHUI COJIEpKaT OIIHNOKH.

«HeynoBneTBOpUTENbHO» - TEOPETUYECKHE 3HAHUS HE OCBOCHBI, HEOOXOIUMBbIE YMEHHUS HE
c(OpMHUPOBAHBI, BHIIIOJHEHHBIE YUCOHBIC 3a/ITaHHsI COIEPKAT rPyObIe OIIMOKH.

PA3JIEJI 2 NPOEKIIMOHHOE YEPYEHUE
Tema 2.1. Meroas! npoeuupoBanus. Ilpoexkuuu To4Kku, NpsiMoil ¥ MJIOCKOCTH

IIpakTuyeckoe 3ansaTue Ne6. IlocTpoenue B pyuHoii rpaduke HeZOCTAIIUX NPOEKIUH eTaei.

ean padoThI:

-(opMupOBaHKE MEPBOHAYAIBHBIX YMEHHUH IO BBIIOJHEHUIO MPOEKIUI TOYKU, KOMIUIEKCHOTO YepTexa
TOYKH U OIIPEIEJICHUS MOJIOKEHUSI TOUKU OTHOCUTENBHO IJIOCKOCTEN MPOEeKIUi

BoinosiHuB padory, Bbl OyieTe yMeThb:

- BBITNIOJIHATH IPABUIILHO KOMIIOHOBKY YepTeka

- BBITNIOJIHATH YEPTEKU HATJISHBIX U300paKEHUIN 1 KOMITJIEKCHBIX YepTeKel MPOeKIUN TOUeK

- OTPEENATh MOJIOKEHNE TOYKU OTHOCUTEIBHO MIIOCKOCTEHN MPOEKITHA.

MarepuanbHoe o0ecnieyeHue:

1. HaGop 4epTekHbIX HHCTPYMEHTOB;

2. Barman ¢opmara A4

3. [Ipumep BBIMOTHAEMON MPAKTHUYECKOH pabOThI

4. MenoBoi yeprex

5. InpakTuyecknii MaTeprai o BApUaHTaM.

3ajganue:

1. 3agaHue BHITIOJHUTH TTO BapraHTaMm Ha ¢opmarax A4

2. BBINOJHUTH KOMIIOHOBKY JIUCTA

3. HagepTuTh 3a1aHHYIO 4acTh AETAIN B TOHKHUX JIMHUAX

4. BBINOJHUTH NPOCHUPOBAHUE HEJOCTAIONIEH YaCTH JETaIN

5. Hanectu pazmepbl 1 0pOPMUTE YEPTEK

®opma npeacTaBieHUs pe3yJbTaTa: BBIIOJIHCHHOE IPAKTUYECKOE 3a1aHNUE.

Kpurepun oueHku:

- «OTIMYHO» - TEOpPETHYECKHE 3HAHUSA OCBOEHBbl IIOJIHOCTBIO, 0€3 Mpo0enoB, yMEHUs
c(opMHpOBaHbI, BCE IMPEIyCMOTPEHHbIE MPOrpaMMOI yueOHble 3aJaHHs BBINOJHEHBI, KaueCTBO HX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poI110» - TEOPETHUYECKHE 3HAHUS OCBOECHBI IOJHOCTHIO, 0€3 MpOoOeoB, HEKOTOPbIE YMEHHUs
c(opMHpOBaHbl HEJOCTATOYHO, BCE IMPELyCMOTPEHHBbIE MPOrpaMMON ydeOHbI€ 3aJaHMs BBIIIOJHEHBI,
HEKOTOPbIE BU/IbI 33JaHUH BBIIIOJIHEHBI ¢ OLUTHOKaMHU.

- «Y IOBIETBOPUTEIBHO» - TEOPETUYECKUE 3HAHMS OCBOEHBl YaCTUYHO, HO MPOOEIbl HE HOCHT
CYIIIECTBEHHOI'O XapakTepa, HeoOXOAMMble yMEHHUS pabOThl ¢ OCBOCHHBIM MaTepUaJOM B OCHOBHOM
copMHpOBaHbl, OOJBUIMHCTBO NPEAYCMOTPEHHBIX HporpaMmoil oOydeHHMs y4eOHBIX —3aJaHHi
BBITNOJIHEHO, HEKOTOPBIE U3 BBINIOJIHEHHBIX 3aJJaHUI COepKaT OIIMOKY.

- «HeynoBneTBOpUTENbHO» - TEOPETUYECKME 3HAaHUS HE OCBOEHBbI, HEOOXOIUMBbIE YMEHMs He
c(opMHPOBaHBI, BHINOJIHEHHbIE YU€OHbIE 3aJJaHUsI CO/IEPKAT rpyOble OMMOKH.

Tema 2.2 AKCOHOMeTPHYECKHE NPOCKIUH
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IIpakTnueckoe 3ansaTue Ne7. IlocTpoeHne KOMIIEKCHOTO YepTeKa MO/AE/HN 110 AKCOHOMETPHYeCKOM
NPOEKIUH.
Lean padoThI:
-popMHpOBaHHE TEPBOHAYAIBHBIX YMEHHHA 10 TIOCTPOCHUIO TMPOEKUUH TEOMETPHUECKUX Tl H
IIOBEPXHOCTEH, HAXO0KICHUIO IIPOCKLUN TOYEK, [IPUHAUICIKAIIUX UX IOBEPXHOCTEU
BeinosiHuB padory, Bbl OyieTe yMeThb:
—  BBIIOJIHATH IPABUJILHO KOMIIOHOBKY YEPTEXKa;
—  BBINOJIHATH KOMIUIEKCHBIE YEPTEKU T'€OMETPUUYECKUX TENl U TOBEPXHOCTEH;
- ONPEEIATh IPOEKLUN TOYEK HAa TOBEPXHOCTH F€OMETPUUECKOI0 MHOTOTpaHHUKA U Tela
BpaIllCHHUS.
MarepuajbHoe o0ecniedeHue:
1. HaGop yepTexHbIX HHCTPYMEHTOB
2. Barman ¢opmara A4
3. [Ipumep BBINOTHAEMON MPAKTUUECKOH pabOThI
4. MenoBoii uepTex
5. JInjakTuueckuii MaTepHuall o0 BapUAHTAM.
3ananmue:
1. 3agaHue BBIMOIHUTD IO BapuaHTaM Ha opmarax A4
2. Ilo BapraHTaM 3aJaHUI OCTPOUTH B TPEX MPOEKIMIX MPOEKIIUA F€OMETPUUECKHUX TEI
3. Haiftn Hemocraromnme npoeKIiH TOYEK, PACIIOIOKEHHBIX HA MX TIOBEPXHOCTSIX.
KpaTkue Teopernueckue cBeeHHs:
l'eomerpuueckue  Tenma, OrpaHMYEHHBIE CO  BCEX  CTOPOH  IUIOCKOCTSMHM,  HAa3bIBAIOTCS
MHOTorpaHHukaMu. K HIM MOXHO OTHECTH NPU3MBbI U IMpaMubI (puc.6, puc.S).
1.Ilpu mpoenupoBaHWM MHOTOTpaHHMKA Ha IUIOCKOCTh dYepTeka HEOOXOJWMO YMEThb MBICIEHHO

PasaACIMTE €0 Ha COCTAaBHBIC YaCTH U IIPABUJIBHO OIMPEACIIUTD MOPAA0K UX I/1306pa}KeHI/I$I

Puc. 6 ITpoexuuu nupamMuabt

Puc.5 Tlpoexuunu npusmsl

[TocTpoenue MpuU3Mbl U TUPAMHUJIBI HAYUHAIOT C U300payKEHUSI OCHOBAHUSL.
2. Teqa BpameHus

s Toro, yTOOBI MPH BBINOJHEHUM 4YepTeXel MpelacTaBUTh cede Gopmy aeranu, HEoOXOAUMO
MBICJICHHO DPAaC4JeHUTh JeTajb Ha OTJAEIbHble IreoMeTpudeckue Tena. B mpakrtuke Hambosee yacto
BCTPEYAIOTCS CIEAYIOUIME Tella BpAllCHMs: LUINHIP, KOHYC, I1ap, KOJbLO, TOp. bokoBas moBepXHOCTH

15



IpSIMOTO KPYroBOTO IIMJIMHJApa 0Opa3oBaHa JBIKEHHEM OTpe3ka AB BOKpYr BEpTHKaIbHOH OCH IO

HaHpaBHSIIOHleﬁ OKPYXHOCTH.
o Bepaune
b ——

>

Ovepxodan odpaayowan

Soxodar nodepinecms

Puc.7 ITpoexunu npsiMoro HHJIHHAP Puc.8 [Ipoekiuu koHyca

[TocTpoeHre OpTOroHaNbHBIX MPOEKIUN TEJl BpAIICHMs, TaK K€ KaK U MHOTOTPAHHUKOB HAUMHAIOT C
MTOCTPOEHHUS MPOEKIINI OCHOBAaHHUSA (TOPU30HTATIbHAS TPOEKIIHS).
Ha puc.9 u 10 npuBeneHbl pUMePHI BHITIOJHEHHBIX MPOEKIUN Tr€OMETPUUYECKHX Tell.
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FPNT SepEVIOTHT PAIMY W DICTReTL o Town

d < A M, K op ™ e pan Mo yeren A
l NOCIPSORMAIMI (3 KOUSCIRC (ML, SCTANLALE TOWEN JARMNM S0 Wi Spoanlvl »
| |“ HOORQERAT I 8 TAGNIUS.

Puc.9 IIpoexnuu reomerpuueckux tean  Puc.10 [Ipoeknuu mecTurpaHHON NpaBUIbHON IPU3MBbI

Ilopsinok BbINOJIHEHHS PadOTHI:

1.BxoaHO# KOHTPOJIB;

2.MHCTpYyKTaX MO BBIIOJHEHUIO TPAKTUYECKON pabOThI;

3.CamocrosTenbHas padoTa CTyIEHTOB.

Xox padoTsr:

1.HauepTtute pamky.

2.BpInonHUTE KOMIIOHOBKY YEpTEXKa.

3.IlocTpoiiTe TrOpU3OHTAIBHBIE NMPOEKIUU T€OMETPUUYECKUX TEJ, T.€. OCHOBAHMSA LWIMHJIPA, MPHU3MBL,
NIpaMHIbl U KOHYcCA.
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4.BpInONHUTE TOCTpPOCHHE (POHTAIBHBIX M MPO(UIBHBIX MPOEKIUI Tel ¢ MOMOIIBIO JMHUN CBS3U U
IIOCTOSIHHOM IIPSIMOM 4epTexKa.

S.Haiinure Henmocraromue IPOCKUUHM TOYEK HAa IIOBEPXHOCTAX TIEOMETPUYECKUX TEJ, WCIOJb3Ys
pa3IUYHBIE CIIOCOOBI

6.Hanecure pa3mepsl.

dopma npeacTaBiieHUs pe3yJbTaTa: BbIIOJIHEHHOE IPAKTUYECKOE 3a/1aHHUE.

Kpurtepuu onenkn:

- - «OTnMYHO» - TEOPEeTHYECKHWEe 3HAHMUSA OCBOCHBI TOJIHOCTHIO, 0Oe3 TpoOenoB, yYMEHHSA
cOpMHUpPOBaHbI, BCE TMPEIYCMOTPEHHBIE IMPOrpPaMMOM YdeOHbIe 3aJaHHs BBINIOJIHEHBI, Ka4eCTBO WX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOpo1Io» - TEOPETHYECKHE 3HAHUS OCBOCHBI MOJHOCTBIO, 0€3 MpOoOenoB, HEKOTOPBIE YMEHHS
c(OpMHPOBAHBI HEIOCTATOYHO, BCE IMPEILyCMOTPEHHBIE MPOrpaMMON ydeOHBbIC 3aJaHHs BBIIOJHEHBI,
HEKOTOpbIE€ BU/IbI 3a/1aHUM BBIIOJHEHHI C OIINOKaMHU.

- «Y IOBJIETBOPUTENBHO» - TEOPETHYECKHE 3HAHHMS OCBOEHBl YAaCTHUYHO, HO TMpPOOeNbl HE HOCST
CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBbIE YMEHHsS pabOThl C OCBOEHHBIM MaTepHUajioM B OCHOBHOM
chopMUpOBaHbl, OOJILIIMHCTBO TMPEAYCMOTPEHHBIX IporpamMmon oOy4deHHs Yy4eOHBIX 3aJaHuil
BBITNIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33aJJaHUM coaepKaT OMIUOKH.

- «HeynoBneTBopuTENbHO» - TEOPETUUYECKUE 3HAHUS HE OCBOEHBI, HEOOXOJAMMBIE YMEHUs HE
chopMUpOBaHbI, BHITIOJIHEHHBIE YUEOHbIE 3aJaHUsI COJepKAT rPyObIe OIIUOKH.

IIpakTuyeckoe 3anaTHe Ne§. IlocTpoeHne H30MeTPUYECKON NIPOEKIUH 1eTAIH

eanb paboThI:
-bopMHpOBaHKE 3HAHWUW W MEPBOHAYAIHHBIX YMEHHH MO MOCTPOCHHUIO aKCOHOMETPHUYECKUX IMPOEKITHI
TPYIIBI TEOMETPUICCKUX TEIl
BbinosinuB padory, Bl Oyere yMeThb:
- BBITIOJIHATH aKCOHOMETPUUYECKUE POEKIIUU MPAaBUIbHBIX MHOTOYT'OJIbHUKOB U TEJ BpaIlleHUs
- BBITIOJIHATH YEPTEKU aKCOHOMETPUUECKUX MPOEKIUI IeTanu
- COCTaBJISATh KOMOHMHALIMIO U3 TPYIIBI T€OMETPUYECKUX TEN U BBIMOJIHATH MX MPOCTPAHCTBEHHOE
n300pakeHre Ha TpexX (TOPU30HTAILHOMN, (POHTAILHOM, MPO(UIBLHOHN ) MIIOCKOCTSAX MPOEKITHA. .

MarepuajbHoe o0ecnieyeHue:
1. Barman ¢popmata A3
2. HaGop depTeKHBIX HHCTPYMEHTOB
3. JlugaxkTuueckuid MaTepuai o BapuaHTam
4. ITpumMephl BBITIOJIHAEMON PaboThI
5. DnexTpoHHbIE TAOIUIBI « AKCOHOMETPUUECKHE TTIPOEKIIUN
3aganue:
1. 3amanue BBIMOIHUTH Ha popmaTe A3
2. BriuepTuTh npuUBEICHHBIC TEOMETPUUYECKUE Tella B aKCOHOMETPUUYECKOM MPOEKIMH, COOTI0AAs UX
yKa3aHHOE PaCIOJIOKEHUE
3. Tonmuny nuHui BeIMOIHUTH B cooTBeTcTBUU ¢ [[OCT 2.303-68 .
KpaTkue Teopernyeckue cBeeHHs:
1.AkcoHOMeTpHUYECKHUE MPOEKINH

AKCOHOMETpPUYECKHE MPOCKIINHU MPUMEHSIOTCS AJIsl HATJISHOTO M300paKeHUsS! pa3uYHbIX MPEIMETOB.
[IpenMeT n300paXkaroT Tak, Kak €ro BUIAT (MOJ OMpeeNIeHHBIM yIIIoM 3peHusi). Ha TakoMm n3o0paskeHuun
OTPAXKEHbI BCE TPU MPOCTPAHCTBEHHBIX H3MEPEHMS, MOITOMY YTEHHE aKCOHOMETPHUYECKOTO dYepTexa
0OBIYHO HE BBI3BIBAIOT 3aTPYAHECHU.
AKCOHOMETPUYECKHUI YEPTEXK MOMKHO MOJTYUUTh KaK C TOMOIIBIO KOCOYTOJIBHOTO MPOCLIMPOBAHUS.
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JI1st mony4yeHus: akCOHOMETPUUECKUX MPOEKIUN OCH KOOPJAMHAT HAKIOHSIOT OTHOCUTEIBHO TJIOCKOCTH
npoekuuu Pa Tak, 4ToOBl MX HaNpaBJICHHE HE COBHAJO C HAMPaBIEHHEM IPOCLUPYIOMIUX JIydeil (puc.
11).

I'OCT 2.317-69 npenycMatpuBaeT ClEIyIONINE aKCOHOMETPUUECKUE TTPOSKIIUH:

— MPSIMOYTOJIbHAST U30METPUYECKasi IPOCKIINS;

—  [psAMOYTOJbHas AUMETPUYECcKas MPOEKIIUS;
- KOCOYToJibHasi ppOHTaJIbHAsA JUMETpUUecKasi MpoeKus u ap. (puc.12.)

Puc.11 Hanpasienue npoenupyromux Jy4eil B akCOHOMETPUHU

fipamoyzo/1bKag flpamoyeonsraog Kocoyeonstaga

., Gumempuyeckag U30MempuYecKag @POHMANLHAS
2 (1) 2 () - ' @UMG/DPU‘/@CKGQ

z ()

l, ' \’Q'/’ [T {_,o . s

C o \

v S \

u-:s‘ | 1 x ]
( w N\
NJ20° -

”(05)(') ' ) ~ 4 (a5)

3 .F
X ' Y - _;_L .
Sas)  x g 4(0s)

Puc.12 Busbl akCOHOMETPUYECKUX MTPOESKITUH

2. IlocTpoeHNE NMJOCKMX FT€OMETPHYECKHX (I)I/IFVD B AKCOHOMETPHUH
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Puc.13 AkcoHOMETpHSI MHOTOTPAHHUKOB
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Pucl5AxcoHoMeTpus HUINHAPUUYECKON TOBEPXHOCTH
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Puc.16 [Ipumep BbINOTHEHUS TPAKTHUYECKON pabOThI

IHopsiaok BbINOJHEHHS PA0OTHI:

1.BX0/THOM KOHTPOJIB;

2.VIHCTpYKTaX MO BBINIOJHEHUIO IPAaKTUYECKOI paboThI;

3.CamocrosTensHas paboTa CTYJEHTOB.

Xox padoThI:

1. Haueptute pamky.

2. BbINOJHUTE KOMIIOHOBKY Y€pTEXKa.

3. IlocTpoiiTe rOpU30HTAIIBHBIE TPOEKIIMY T'€OMETPUUECKHX TEN, T.€. OCHOBAHUS UWIMHAPA, IPU3MBI,
MIAPaMU/JIbl U KOHYCA.

4. BeImoJIHUTE TTOCTpOeHUE (PPOHTAIBHBIX U TTPO(DUIBLHBIX MPOESKIIUNA TEJ C IIOMOIIIBIO TUHUHN CBS3U 1
MOCTOSIHHOM MPsIMOM YepTexka.

5. BbInoaHUTE N30METPUUECKYIO MPOEKIUIO ITPYIIIBI TEIL.

dopMa npeacTaBIeHUs pe3yJbTaTa: BHIIOJIHEHHOE [TPAKTUYECKOE 3a/1aHUE.

Kpurepun oueHku:

- «OTAMYHO» - TEOPEeTUYEeCKHEe 3HAHMS OCBOEHBI MOJHOCThIO, 0e3 mpoOenoB, yMEHHUA
chopMUpOBaHbI, BCE MPEAYCMOTPEHHbIE HPOrpaMMOi y4eOHbIE 3aJaHUs BBIIIOJIHEHBI, KaueCTBO HX
BBITIOJTHEHUS OLICHEHO BBICOKO.

- «XO0poIIo» - TEOPETUUYECKUE 3HAHUS OCBOCHBI MOJHOCTHIO, 0€3 MpOoOenoB, HEKOTOPbIE yMEHUs
chopMUPOBaHbI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMON y4deOHbIE 3aJlaHUSl BBITIOJHEHBI,
HEKOTOpBIEC BHUJIbI 33/IaHUH BBIIIOJHEHBI C OIIHOKaMHU.

- «Y TOBJIIETBOPUTENHHO» - TEOPETHUYECKHE 3HAHHS OCBOEHBI YACTHYHO, HO MPOOENbl HE HOCSIT
CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIe yMEHHs pabOThl ¢ OCBOCHHBIM MaTepUaliOM B OCHOBHOM
chopMUpOBaHbl, OOJILIIMHCTBO TMPEAYCMOTPEHHBIX MporpamMmor oOydeHHs y4eOHBIX 3aJaHuil
BBITIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUI cOoAepKaT OMIHUOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUYECKHE 3HAaHUS HE OCBOEHBI, HEOOXOIUMBbIE YMEHMs He
c(OopMHpPOBaHBbI, BBINOJIHEHHBIE YUeOHbIE 3a/IlaHUsI COAEPKAT rpyOble OIMOKH.
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PA3JEJI 3 OBIIIUE CBEJIEHUA O MAIIMHHOM T'PA®UKE
Tema 3.1 CuctemMbl aBTOMAaTH3HPOBAHHOI0 POCKTHPOBAHUSA HA NEPCOHATBbHBIX KOMIIBLIOTEPaX

IIpakTnueckoe 3ansaTHe Ne 9 U3yyenue npueMoB padoThbl ¢ MHHCTPYMEHTAJbHBIMHU NAHEJISIMHU.
BrinosiHeHne nMpocTeHIIMX reoMeTPUYeCKUX OCTPOEHUit

Ieab padoThI: MIPaKTUIECKOE OCBOCHUE TIOCTPOeHUS depTexkei aeranei 2D B cucreme KOMITAC 3d.

BeinosiHuB padory, Bbl OyieTe yMeThb:

- BBITIOJIHATE 9EPTEKU ¢ MoMolnpio rpaduyecknx npuMutHBoB B KOMITAC 3d m komaHabl uXx
CO3/1aHMs1, KOMaH bl OPOPMIICHHS YEPTEKEH,

MatepuajbHoe odecnieyenue: 1K c ycranoBinennsiM nporpamMmubiM obecieueaneM KOMITAC 3d.

3aganue:

1. N3yuute nuntepdeiic u ocnoBHble nmoHsATHs cuctembl KOMITAC 3d
2. [TocTpoenue ueprexa MIOCKOTO0 KOHTYpa ¢ HAHECEHUEM Pa3MEpPOB
3. BrinonHenHoe 3aanue cCOXpaHuTh Ha oOpa3zoBareinbHOM nopraie MITY

KpaTkue Teopernueckue cBeeHHs:

Kommnac-3D — siBisiercst cucTeMol aBTOMaTH3UPOBAHHOTO TPOCKTUPOBAHUS, Pa3padOTaHHOW KOMITaHUEH
ACKOH  (r.KonomHa). Haznauenne  cuctemsr Kowmmac-3D —  aBromaTu3amusi  HPOEKTHO-
KOHCTPYKTOPCKHX M YEPTEKHBIX PadoT.

OcHoBHBbIE BO3MOKHOCTH nTporpammbl Komnac-3D LT :

- BBO/I 3JIEMEHTAPHBIX T'pauUECKUX AIEMEHTOB: OTPE30K, JIyra, OKPY>KHOCTh, TEKCT;

- nojyiepxkKa cranaapTHeIX (cooTBeTcTBYIoNMX ECKJI) 1 monp30BaTeIbCKUX CTUIICH JIMHUIT;
BBITIOJTHEHUE  BCIIOMOTATENbHBIX  TIOCTPOCHWH  (IMMOCTPOCHHME  KacaTeNbHBIX,  IMapajUICNIbHBIX,
MePIEHANKYJISIPHBIX JTUHAN, COTTPSDKCHHH ),

CO3ZJaHHE CJIOKHBIX I€OMETPHUYECKUX TMOCTPOCHUHN C HCIOJIb30BaHHWEM KpUBbIX be3be m apyrux

BUJIOB KPHUBBIX;

- aBTOMAaTHU3alysl MPOCTAHOBKM pa3MEpPOB BCEX THUIIOB: JIMHEIHbIE, YIJOBBIE, paJUaIbHBIE,
IaMeTpanbHble (BKII0Yas HAaKIIOHHBIE Pa3Mephl U pa3Mepbl BBICOTHI);

- HaHECeHHE IITPUXOBKH, BCEX TUIIOB IIEPOXOBATOCTEH, TMHUN BHIHOCOK, JTUHHIA pa3pe3a U CeYeHHUs,
CTpEJIOK HampaBJieHUs B3TIISA,;

- MOJIyaBTOMAaTUYECKOE 3all0JIHEHWE OCHOBHOM Hagmucu (rpad 1mramma) u  odopmiieHue

TEXHUYECKUX TPEOOBAHMIA;

CO3JJaHHUEC TPCXMCPHBIX MO,I[GJIGI;'I I[eTaHefl Pa3JIMIHbIMHU MCTO IAMMU.

OcHoBHbIe 31eMeHThI uHTepPeiica KOMITAC-T'papux

1. Crpoka MeHIO — B BepxHeW 4YacTH OKHa, comepkuT pasgensl «Daiim», «Pemakropy», «Bum», «BcraBkay,
«Onepaununy», «CepBUC» U APYTHUE.

2. llanenp ympaBieHHS — pacroyiiaraercs MoJ CTPOKOW MEHI0, COAEPXKUT KHONKM OBICTPOro [ocTyma K
cTamapTtHbIM oneparusaM (Co3nath, OTKpeITE, COXpaHuTh, [leuaTs).

3. KoMnakTHas maHens — BepTHKaJIbHAs HAHENb B JIEBOM 4acTH OoKkHAa. COAEP)KUT KHOIKU MEPEKII0UEHUS MEXKIY
WHCTpyMeHTaIbHbIMU maHensmu (I'eomerpusi, Pazmepsr, PenaktupoBanne, OO03HaUeHUS U 1p.).

4. VHCcTpyMeHTaIbHAas MMaHeNnb — MOSBIISETCS MPH BRIOOPE COOTBETCTBYIOMIEH BKIAIKU Ha KomMmakTHOH maHend.
ConepXUT KOHKPETHbIE HHCTPYMEHTHI U1 padboTsl (OTpe3ok, OKpyKHOCTb, [IpAMOYTroNbHUK | T.1.).

5. Ilanens cBoiictB (CTpoka mapaMerpoB) — pacrosnaraercs B BepxHell yactu rpaduueckoit oonacru. [lo3somser

3aJaBaTh TOUHBIC TAPaMETPhl CO3aBAEMOr0 WIIM PEAAKTUPYEMOro 00beKTa (IJTMHA, Yroil, KOOPAUHATHL U Ip.).

I'paduueckoe mone — neHTpaigbHas pabodast 00JIacTh, i€ HEOCPEACTBEHHO CO3JaETCs YEPTEX.

7. JlepeBo noxkymeHTa — o0OsacTh cieBa (o KommakTHOW maHenbio WM PsiioM), oToOpaXkaromasi CTpyKTypy
YepTexa: JIUCTHI, BUJIbI, CJIOM, BCTABKH (PParMEHTOB U MaKpPORJIEMEHTHI.
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8. Crpoka coolIeHit — HUKHSSA 00JIaCTh OKHA, OTOOpaXaeT MOJCKa3Kh CUCTEMEI 110 TEKYIIeH KOMaH Ie.

9. Crpoka TeKyLIero COCTOSHHS — camasi HWKHSsSI CTpoka okHa. OToOpa)kaeT KOOpPIMHATBHI Kypcopa, MaciiTao,
miar Kypcopa, a TakkKe COICPKUT KHOMKH BKIoYeHUs pexumoB (Cerka, OpTOroHaibHOE depycHHUE,
[Tpussizkm).

10.KoHTekcTHas MaHelh — BCIUIBIBAOIIAS TAHENb, MOSBISIONIAACA TPH MICTYKE MPABOW KHOMKOM MBIIIM Ha
oobekTe. COIepKUT YacTo MCIONb3yeMble KOMaH/IbI ISl PA0OTHI C BBIICTICHHBIM 00bEKTOM.

Hurepdeiic Komnac 3D
Komnakrsas
MaMens Cucremmoe Nanenw

MHCTRYMEHTOR MEHIO WHCTRYMENTOB
|

e e
Jismwes —d—-mw-'-_‘—-—-‘ T T —
Hepeso Crpoxa Nawens Oxno
NOCTPOEHUA COOBIEHWA ceoRCTs NPeACcTaaNeHus

ROKyMeHTa

Puc.17. Untepdeiic Kommnac 3D

Cnemuduyeckne 1is 3D-moaempoBaHus
JepeBo Moziesim — O0TOOpaXKaeT MoCeJ0BATENLHOCTD CO3/IaHMsI 0OBEKTOB: HAYaN0 KOOPAUHAT, 6a30BbIe
TUIOCKOCTH, OCH, 3CKH3bI, JOPMOOOPA3YIOIIUE ONepainu
HNucTpymenTaibHasi naHenab 3D-Moae1upoBaHusi — COJIEPKUT OTCPAIHK: BbIIABIMBAHHE, BpAIIICHNUE,
KHHEMAaTHYeCKast, TI0 CEYSHHIM, MaCCUBBI, 000JI04Ka, CKpyTIeHne pEdep
CTpoka mapamMeTpoB 00bE€KTa — ITO3BOJISIET BBOJUTH TOUYHBIEC 3HAUCHUS TIpH co3nanuu 3D-omepanmii
KHonka ynpapjieHusi maHeJsSiMH — MO3BOJIIET CKPBIBATH/OTOOPaXKATh MAHEH JUIsl YBETUUEHUsI padodei
obmactu

Ha pucynxke 31 nokasana [Tanens mapamMeTpoB B IIpoIiecce BBITTOTHEHHS ONEPaii BbIIaBIHBAHHSL
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4 — ~ O0ASTE Npwiertvtmy

A Casficres

Puc. 18. Ctpoka mapameTpoB oObeKTa

IHopsiaok BbINOJHEHHS PA0OTHI:

DTanbl NIOCTPOCHUS INIOCKOTO KOHTypa B KoMmac-3D aHamoruyHbl BBIYEPUMBAHUIO TJIOCKOTO KOHTYpa Ha
nucTe Oymaru:

1. TloctpoeHue KOHTypa B TOHKHX JHHHUSX (Mcmoyib3yeTcsi [laHenb WHCTPYMEHTOB «Te€OMETPUYECKHE
mocTpoeHus» — «BcmomorarenbHas mpsmas, KOKPY>KHOCTBY).

2. O6Boa KOHTYpa 3aJaHHBIM THUNOM JIMHUH ([TaHEeTb HHCTPYMEHTOB «T€OMETPUUYECKUE TTOCTPOCHHS -
«HemnpepsiBHBII BBOJ 00BEKTOBY, «OTPE30K», «Jlyray, «OKpYKHOCTH)

3. Yaanenue BcmoMoraTeNnbHBIX MOcTpoeHUi (OCHOBHOE MEHIO «Y TATMTh» — «BCIIOMOTATEIbHBIE TOUKH
1 TIOCTPOCHUS)

dopMa npenocTaBieHs pe3yabTaTa - BHINOJHEHHOE MpaKTHYecKas pabora u Qaitn-otuer Kpurepun
OLIEHKH:

- «OTIMYHO» - TEOPETUYECKHE 3HAHUS OCBOCHBI IIOJIHOCTHIO, 0e3 MpoOenoB, yMEHHUs
chopMupOBaHbl, BCE MPEIYCMOTPEHHBIC IPOrPAaMMOM YYeOHBIC 3aJaHUs BBIMOJHEHBI, KAYeCTBO HX
BBITIOJTHEHHS OIICHESHO BEICOKO.

- «XOpoI10» - TEOPETUYECKUE 3HAHUS OCBOCHBI IOJIHOCTHIO, 0€3 MpOOEIOB, HEKOTOPHIC YMEHUS
chopMupOBaHBl HEIOCTATOYHO, BCE NPEIyCMOTPEHHBIE MPOrpaMMON ydeOHBbIE 3aJlaHWs BBHITIOJIHEHBI,
HEKOTOPBIC BUJIbI 33JIaHUN BBITIOJIHEHBI C OLTHOKAMH.

- «Y IOBJIETBOPUTEIIBHO» - TEOPETHYECCKUE 3HAHUS OCBOCHBI YaCTHMYHO, HO MpOOEeabl HE HOCHT
CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIe yMEHHs paboThl ¢ OCBOCHHBIM MaTepUaioM B OCHOBHOM
chopMUpOBaHbl, OOJILIIMHCTBO TMPEIYCMOTPEHHBIX MporpamMmoil oOydyeHHs Y4eOHBIX 3aJaHH
BBITIOJTHEHO, HEKOTOPHIE U3 BBHITTOJTHEHHBIX 33JJaHUI COJIep)KaT OLTHOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUYECKUE 3HAHUS HE OCBOCHBI, HEOOXOJUMBIE YMEHHUS He
chopMUPOBaHbI, BHITIOJIHEHHBIE YUeOHBIE 3aaHUsI COJepKAT rPyObIe OIIUOKH.

-OKa3aHHe MOMOIIH JIPYroMy CTYAEHTY;

- ohopmMIIeHHE TPAKTUIECKOM PabOTH B COOTBETCTBUH C TPEOOBAHUSIMH MPEINOIaBaATENsI.

PA3JIEJI 4 MAIIMHOCTPOUTEJIBHOE YEPYEHUE
Tema 4.1 Buasl, cedeHus1, paspesnl
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IIpakTnueckoe 3ansaTue Nel0. Iloctpoenue ¢ ucnosan3osannem CAIIP no akcoHomeTpu4eckoi
MO/EJIM YepTeKa ¢ IPUMMEeHEHHEeM CeYeHU

ean paéoTsl:

- M3YYCHHE U TPAKTHYECKOE MPUMEHEHHUE MPABUI U300paKEHUS TPEIMETOB — MOCTPOCHHUE BUJIOB H
ceuenuii B cootBercTBuu ¢ [OCT 2.305-2008;

- MOJTy4eHHE HABBIKOB IMOCTPOCHUS BRBIHECCHHBIX M HAJIO)KEHHBIX CEYCHUH.

BeinosiHuB padory, Bbl OyieTe yMeThb:

- OTIPEJICIIATh COCTAB M300paXKEHUI HA YepTeke (HEOOXOAMMOE U IOCTATOYHOE KOJIMISCTBO BUIOB)

— ONPENEINATh IJIaBHBIA BUJ

- pacronarath U 0003Ha4aTh CEUCHUS,

- pacroiaratb 1 0003Ha4aTh BHIHOCHBIE DJIEMEHTHI;

— BBITIOJTHATH CEYCHHUS], BBIHECCHHBIEC U HAJIO)KEHHBIE;

Marepuaibnoe ob6ecnnedenue: [IK c ycranoBienHsiM nporpammubiM obecnieuenneM KOMITAC 3d.

3aganue:

1. 3amanue BBINOJIHUTE IO BapuaHTaM Ha ¢popmate A3

Kpartkue TeopeTruyeckue cBeieHUs:
Buoom HazpiBaeTcs n300pakeHre 00paleHHON K HaOII0AaTeNI0 BUIUMOM TIOBEPXHOCTH TMPeIMeETa.
OcHOBHBIE BBl TOJy9aeM B pe3yJabTaTe MPOCIUPOBAHUS TMpEaMeTa Ha IIeCTh IUIOCKOCTEH

npoeknui (puc.19). KomnyecTBo BUIOB Ha uyepTekax JOHKHO OBITh HAMMEHBIINM, HO JTOCTaTOYHBIM JIJIS

npeAcTaBieHus: (GopMbl n300pakaemMoro mpenmera. s coOMOACHUS MPOEKIIMOHHON CBSI3H MEXIY

BHJIaMH Ha MAaIIMHOCTPOUTEIBHBIX UYEPTEKAaX HCMOJB3YIOTCS IEHTPOBBIC JIMHHM W OCH CHUMMETPHH,

JIUHUAU TIPOCKITMOHHOM CBSI3M HE MPOBOJISIT, HA3BAHUS BUJIOB HE TOAMKUCHIBAIOT (puc.20).

(1] | l/ifi ~|{

Aud oway

]

Bud cnpofla | Bud cnepedy Bud creBa Bud caody

| B|L|#®

Bud clepxy

N

Puc.19 OcHOBHBIE BUIBI

Puc.20 [Ipumeps! BHIIOTHEHUS 3aaHUS

CeuenueM Ha3bIBaCTCs I/I306pa)KeHI/IC q)HprBI, HOHy‘laIOHICfICH IIpU MBICJICHHOM PACCCUCHUU IIPCIAMETA
INIOCKOCTBIO, ITPH BBIIIOJIHCHHH KOTOPOT'O ITIOKA3bIBACTCA TOJIBKO TO, YTO PACIIOJIOKCHO HECIIOCPCACTBCHHO
B ceKymefI IIJIOCKOCTH.

B otauume ot pa3pe3a Ha CCUYCHHU IMOKaA3bIBACTCA TOJIBKO TO, YTO PACIHOJIOKCHO HCIIOCPCIACTBCHHO B
ceKymeﬁ IJIOCKOCTH, BCC, YTO JICKUT 3a Heﬁ, HC H3o6pa>KaeTc;1
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Pucynok 21

ITo pacnosioxkeHHI0 HA YepTekKe cedeHHsl Pa3leJsaloTCs HA BbIHECEHHbIE H HAJIOKEHHbIE

-

Pucynox 22

HaJtoxeHHbIe ceyeHHMsl PACIIONAraloTCsl HEMOCPEACTBEHHO Ha BUIAX JIeTalld

BrbiHeceHHBbIe pacnoJiaraloT BHE KOHTypa H300pakeHUsl IeTalld Ha JItoOOM MecTe YepTeska

KoHTyp BBIHECEHHOT0 ceYeHHs OOBOJAT CIUIOIIHOW TOJICTOM OCHOBHOW JWHUEH (Kak s
BUJIUMOTO KOHTYpa).

KoHTyp HaJI05K€HHOT0 — CIUIONTHOM TOHKOW JTuHMEH (0T §/3 A0 s/2 ), mpu4éM KOHTYp BHA B MECTE
PacrooKeHUsI HAJIO)KEHHOTO CEUeHUs He MPEPhIBAIOT.

Ecnu ceuenue BbIHECEHHOE, TO, KaK MPABUIIO, MPOBOIAT PA30MKHYTYIO TUHUIO — JIBA YTOIIIEHHBIX
mrpuxa A-A. CTpenkamu, yKasbplBalOT HallpaBjeHuE B3risjga. VX pacmnonaratoT y BHEIIHHUX KOHIIOB
pazoMkHyTol nuHUM. C BHEUIHEH CTOPOHBI CTPEIOK HAHOCAT OJMHAKOBBIE OYKBBI pycCKOTo andaBuTa.

Han ceuenuem MMUIIYT TC KC 6YKBLI qcpe3 TUp.
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Ecnu ceyenue mpenactasisier coOOH CHMMETPUYHYIO (PUTYpy M pacloyio’KE€HO Ha IPOJOKCHUU
JUHUMA CEYCHHUs (IITPUXITYHKTHPHOW), TO CTPENOK M OYKB HE HAaHOCAT. B ciiyuae HECHMMETPUYHOTO

b

_.'

1€

.

i

Pucynoxk 23

CEUEHUs MPOBOIAT IITPUXHU PA3OMKHYTON JIMHUU U CTPEJIKH, HO OYKBBI HE HAHOCSIT.

&

SETEETSIIESS Y,

7/

Pucynok 24
Ecnu cedenue mpencraBisieT co00H CUMMETPHUUYHYIO (UIYpy M PacHOJIOKEHO Ha MPOJOKEHHH
JUHUU CeYeHHUs (IITPUXIYHKTUPHOM), TO CTpesnoK U OyKB He HaHOCAT. B ciyyae HECMMMETPUYHOTO

CEUeHUs MPOBOIAT ITPUXHU PA3OMKHYTON JTMHHUU U CTPEJIKH, HO OYKBBI HE HAHOCSIT.

o

P — . —

Pucynox 25

CedeHus MOXKHO JieJlaTh B TOM JK€ MaclITa0e, HO MOXHO M B JIDYI'OM, yKa3blBas €ro psioM ¢

CCUCHHEM.

Ecnu cekymast miockoCTh MPOXOJUT 4Y€pe3 OCh MOBEPXHOCTH BpallleHHs (LMIMHIPUYECKOH,

KOHUYECKOW WM cdepuueckoil), orpaHMYMBAIOLIEH OTBEPCTHE WM YIIIyOJeHHe, TO MX KOHTYyp Ha
CEUEHUU MOKA3bIBAIOT MOJHOCTHIO
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Ilopsinok BbINOJTHEHHS PadOTHI:

1.BxoaHO# KOHTPOJIB;

2.MHCTpYyKTaX 1O BBIIOJHEHUIO MTPAKTHYECKON pabOTHI;

3.CamocrosTenpHas paboTa CTYJEHTOB.

Xon padoThr:

1. Haueptute pamky.

2. BpInosHUTE KOMIIOHOBKY YepTexka.

3. [lo HarnsiiHOMY M300pa)KEHUIO BBIIIOJIHUTD TJIaBHBIM BHJI IO HAIIPABJICHUIO CTPEIKU A

4. BbINOJHUTD YKa3aHHbIE CEUCHUS

5. Hanecure pa3mepsl.

dopma npegocTaBIeHUs] pe3yJabTaTa - BHIIOJHEHHOE TpaKkTHIecKas padota u dain-oruer Kpurepun
OLICHKH:

- «OTAMYHO» - TEOPETUYECKHE 3HAHMS OCBOEHBI IMOJIHOCTHbIO, 03 mpoOenoB, yMEHUus
cOpMHUpPOBaHbI, BCE MPEAYCMOTPEHHbIE NPOrpaMMON y4yeOHbIE 3aJaHUS BBIIIOJIHEHBI, KaueCTBO HX
BBITNIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0po1I0» - TEOPETHUUECKHE 3HAHUS OCBOECHBI IOJHOCTBIO, 0€3 MPOOENOB, HEKOTOPHIE YMEHHUs
chOopMHUpOBaHbl HEJAOCTATOYHO, BCE IMPEAYCMOTPEHHBbIE NMPOrpaMMON y4deOHbIE 3aJJlaHUSl BBINIOJIHEHBI,
HEKOTOpbIE€ BU/IbI 3a/1aHUM BBIIOJHEHHI C OIINOKaMHU.

- «Y TOBJIETBOPUTENBHO» - TEOPETHYECKHE 3HAHHS OCBOEHBI YAaCTHUYHO, HO MpOOeNbl HE HOCST
CYILIECTBEHHOTO XapakTepa, HeoOXOAMMble yMEHHs pabOThl C OCBOEHHBIM MaTepuajioM B OCHOBHOM
chopMUpOBaHbl, OOJILIIMHCTBO MPEAYCMOTPEHHBIX MporpamMmond oOy4deHHs Yy4eOHBIX 3aJaHuil
BBITIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/IaHUH CoJiepKaT OIIHOKH.

- «HeynoBneTBopuTENbHO» - TEOPETUYECKHE 3HAHUS HE OCBOEHBI, HEOOXOJUMBIE YMEHHUS He
chopMUpPOBaHbI, BHITIOJIHEHHBIE Y4EOHbIE 3aJaHUsI COJepKAT rPyOble OIIUOKH.

IIpakTuyeckoe 3ansaTue Nell. [Toctpoenne ¢ ucnoab3oBanueM CAIIP Tpex BUI0B 3a1aHHOI
netajiv. BolnosiHeHHe He0OX0AUMBIX MPOCTHIX pa3pe30B.

IpakTuyeckoe 3anaTue Nel2. [TocTpoeHne Tpex BUIOB MO ABYM JaHHbIM. Bbino/iHeHue
HEO00X0IMMBIX CJI0KHBIX CTYNIEHYATHIX pa3pe30B ¢ ucnoyab3oBanuem CAIIP yka3anHnblie B ycJ10BUH
CeYeHUs.

eab paboThI:

- U3Yy4YEeHHE M MPAKTHUYECKOE MPUMEHEHHE MPaBHJI U300pa’keHHUs MPEAMETOB C HCIOJIb30BaHHEM
MIPOCTHIX U CIOXKHBIX pa3pe3oB B cooTBeTcTBHH ¢ ['OCT 2.305—68**u npaBwmi1 HaHECEHUS IITPUXOBKHU 10
I'OCT 2.306-68.

- (dbopMHUpOBaHHE HABBIKOB, MO3BOJISIOMIUX IO 33JaHHOMY H300pPaKEHHUIO JeTanu (YepTexy)
MOHUMATh €ro (opMy, B3aUMHOE PACIOJIOKEHHE OTACIbHBIX SJIEMEHTOB HU3JIENIUS U €ro IOJI0KEHHE
OTHOCHUTEJIBHO TIOCKOCTEN MPOEKIUH.

- (dbopMHpOBaHKE HABBIKOB B IPOCTAHOBKE Pa3MEpOB JIETAIM Ha BHUJAX (Hapy>KHas MOBEPXHOCTh) U
Ha paspese (BHyTpeHHss moBepxHocTh) o ['OCT 2.307-68.

Brinosinus padorty, Bbl Oyaere ymMeTh:

— CTPOUTH TPETUH BUJ MOJEIH IO JIBYM 3a/IaHHbIM;

— BBINOJHATH U 0003HAYATH MTPOCTHIE Pa3pe3bl;

— BBINOJHATH U 0003HAYATH CIOXKHBIE PA3PE3bl;

MarepunanbHoe o0ecrieyeHme:

1. HaGop 4epTekHbIX HHCTPYMEHTOB

2. Pabouas Terpanp popmara A4

3. MenoBoii ueprex

4. lugakTHuecKuii MaTepuan

S IIK, rpa¢puueckas nporpamma KOMITAC-3D
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3amanmue:

1 Tlo AByM 3ajjaHHBIM BUJAaM JI€TaJId IOCTPOUTH TPETUH BUJL.

2 Jlns wu3o0paxeHHs BHYTPEHHEH KOHGHUIypallMM [eTajdd BBIIOJHUTh HEOOXOIMMBIN paspes,
0003HaYCHHBIN HA YepTEekKe CEKYIIMMHU TUIOCKOCTSAMH, HA MECTE OJTHOTO U3 BUJIOB.

3 Hanectu pa3mepsl.

KpaTkue Teopernueckue cBeeHHs:

Paspez — wu3o0pakeHne TmpeaMera, MBICICHHO pPAcCEYCHHOTO OJHOW WM HECKOJbKUMHU
IJIOCKOCTSIMH, TIPU 3TOM MBICJIEHHOE PAcCeYeHHE IpeIMeTa OTHOCUTCS TOJIbKO K JAaHHOMY Pa3pe3y U He
BJIEYET 3a COOOM M3MEHEHHUs IpYTuX N300paxeHuil Toro xe npeaMera. Ha paspese nmokasbiBaercs To, 4YTO
IIOJIy4aeTcsl B CEKYIIEH INIOCKOCTH U YTO PACIIOJIOKEHO 32 HEM.

B 3aBucumocTy OT 4Kciia CEKyLUIUX MII0CKOCTEN pa3pe3bl pa3JIeNsItoTCs Ha HPOCmble U CLONCHbBIE.
Cnooicnvle paspesbt B 3aBUCUMOCTH OT IIOJIOKEHHUS CEKYUIUMX IIJIOCKOCTEH MOJpa3AeisioTcs Ha
cmynenuamsie u 1omanvle pazpesvl. CeKylnX MIOCKOCTEH MOXKET ObITh HECKOJIBKO.

Crynenyatslii pa3pe3 oOpazyeTcsi MpU PACCEUCHHHM JETaIM TapajyiedbHbIMH TUIOCKOCTsMHU. [lpum
MTOCTPOCHUH N300paKEHUsI CEKYIIHME MIIOCKOCTH YCIOBHO COBMEIAIOT

JlomaHblil pa3pe3 oOpazyeTrcs MpU pPAcCeUeHMH JETalM IepeceKaroluMucs Iuiockoctsamu. [lpu
MIOCTPOCHUU M300paKE€HUSI CEKylIUe IUIOCKOCTH YCIOBHO IMOBOPAYMBAIOT JO COBMEILEHUS B OJHY
IJIOCKOCTB, MPU 3TOM HalpaBJeHHE MOBOPOTA MOKET HE COBIAJAaTh C HAIIPaBJICHUEM B3IJISA.

IopsiioK BBIMOJIHEHUS:

Ananuz GpopMbl yepTexa.

Onpenenenre pa3mMepoB MOBEPXHOCTEH.

Omnpenenenre Nociea0BaTeIbHOCTH OCTPOEHUSI.

BrimonHenue noctpoeHuit.(pa3pe3on)

[IpocTranoBka pazmepos.

. 3aroHeHre OCHOBHOM HAJIIIHCH.

Xox padoThI:

1 BbIoaHUTE KOMITIOHOBKY Y€pTEXKa.

2 Jlns BBISBJICHUS BHYTPEHHETO CTPOCHHMs JETATM BBITIOJHUTE HEOOXOIUMBIN pa3pe3, YKa3aHHBIA Ha
yepTexke CeKylled IUIOCKOCThIO, M COOTBETCTBYIOLee OOO3HAUYEHHE pa3pesa; B cllydyae IOBOPOTa

H300pakeHUsI pa3pesa Ha3BaHUE pa3pesa COMPOBOKIATH COOTBETCTBYIONIMM 3HaKOM ().

3 B cootBercTBuM ¢ 'OCT 2.306—68 Ha pa3pese BBINOJHUTE IITPUXOBKY.

4 Ha KOMIIJIEKCHOM 4epTeke HaHecuTe pa3Mepsl. B cootBeTcTBHM ¢ [[OCT 2.307-68.

dopma npegocTaBiieHUs1 pe3yJbTaTa - BBIIIOJHEHHOE MpakTudeckas pabora u ¢aitn-otuer Kpurepuu
OlleHKHU:

- «OTAMYHO» - TEOpEeTUYEeCKHEe 3HAHMS OCBOEHBI IMOJIHOCTBbIO, 03 MpoOenoB, yMEHUs
chopMUpOBaHbI, BCE MPEAYCMOTPEHHbIE NPOrpaMMOi y4deOHbIE 3aJaHUs BBIIIOJIHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIIo» - TEOPETUUYECKUE 3HAHUS OCBOCHBI MOJHOCTHIO, 0€3 MpOoOenoB, HEKOTOPhIE yMEHUs
chopMUPOBaHbI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON y4deOHbIE 3aJaHUSl BBITIOJHEHBI,
HEKOTOPbIE BH/IbI 33/IaHUH BBIIIOJHEHHI C OIIHOKaMHU.

- «Y TOBJIIETBOPUTENBHO» - TEOPETHUYECKHE 3HAHHMS OCBOEHBI YACTHYHO, HO MPOOENbl HE HOCST
CYIIECTBEHHOTO XapakTepa, HeoOXOAMMbIE yMEHHUs paboThl C OCBOEHHBIM MAaTEpUajIOM B OCHOBHOM
chopMUpOBaHbl, OOJILIIMHCTBO TMPEAYCMOTPEHHBIX MporpamMmor oOydeHHs y4eOHBIX 3aJaHuil
BBITIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUI coAepKaT OMIHUOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUUYECKUE 3HAHUS HE OCBOCHBI, HEOOXOJUMBIE yMEHHUS He
chopMUPOBaHbI, BHITIOJIHEHHBIE YUeOHBIE 3aJaHUsI COAepKAT IPyObIe OIIUOKH.

ok wnNE

Tema 4.2 PazneMHbBIe coeqMHEHUA AeTaJIel
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IIpakTnueckoe 3ansaTue Nel3. BrruepuuBanue 60JITOBOrO, IINUJIEYHOT 0, COEUHEHHS AeTAJICH €
ucnoab3osanuem CAIIP
Pa3bemHble coenmHeHns: 00/1TOBOE, INTUJIEYHOE
Lean padoThI:
-opMHpOBaHNE YMEHUH 1O OCTPOCHUIO COOPOUHBIX YepTeKel O0JITOBOTO COeTMHEHHS; (HOPMUPOBAHHE
YMEHHM 110 TOCTPOEHUIO COOPOYHBIX YEPTEkKEH IUIMUIEUHOTO COEIUHEHMUS
BeinosiHuB padory, Bbl OyieTe yMeThb:
- BBIIIOJIHATH COOPOYHBIE YEPTEKU PA3BEMHBIX COEIMHEHUIN
- BBIIIOJIHATH PACYETHI OCHOBHBIX MAPAMETPOB Pa3bEMHbBIX COEAMHEHUHN U UX 3JIEMEHTOB
- [IPaBUJIBHO OIPEAETATh M 0003HaYaTh Ha AIEMEHTaX Pa3beMHOT0 COEIUMHEHUS THUI pe3bObl
- HAaHOCHUTb HEOOXOIMMBbIE pa3Mepbl
- 3amnoJHATH PopMy crienrpuKanu COOPOYHOTO YepTexKa
- YUTATh COOPOUYHBIE YEPTEKH.
Marepuaibnoe ob6ecnnedenue: [IK ¢ ycranoBnenHbiM nporpammubiM odecnieuenneM KOMITAC 3d.
3aganue:
1. 3amanue BRIMOTHSAETCS 110 BapuaHTaM Ha Gopmare A3
2. Tlonb3ysch MPUBEACHHBIMHU YCIIOBHBIMH COOTHOIIEHUSMHU, IOCTPOUTH N300paKEHUsI COETMHEHUS
neraneit 6onrom
3. Hanectu pazmepsl
4. BeImoyHUTh crienu@ukanuio cOOpouHOTO YepTexa
KpaTkue Teopernueckue cBeeHHs:
OaHMM U3 pacIpOCTPAHEHHBIX B TEXHUKE PA3bEMHBIX COEIMHEHUN SIBISIETCS COEIMHEHUE C TTIOMOIIBIO
PEe3b0OBBIX KPETEKHBIX JIeTanel: 00JITOB, BUHTOB, raekK, MIMUJIEK, KOTOPbIE BBITIOIHIIOTCS C METPHUUECKON
pe3bboii (puc.38).
1.Kaxxnas kpenexxHas JeTajlb UMEET yCJIOBHOE 0003HaUeHHe, B KOTOPOM OTpaXkaroTcsi: popma, OCHOBHbIE
pa3Mepbl, MaTepuai U MOKPbITHE.
Ha y4ye6HbIX yepTexax IpUMEHSIOT YIPOIIEHHOE YCIIOBHOE 0003HaUEHHE:!
Boar M16x1, 5x75 TOCT 7798-70
YwuraeTcs cinenyronmm o0pa3om:
Boar — Ha3zBanue neranu
M 16 — tun u pazmep pe3bObl (HOMHUHAIBHBIN TUAMETP METPUUECKON PE3bOBI)
1,5 — BenmMurHAa MEJIKOTO I1ara pe3bObl
75 — nnuHa 6oaTa
I'OCT 7798-70 — cranmapt, yKa3bIBaIOIIWMA, YTO OOJT MMEET IICCTUTPAHHYIO TOJIOBKY M BBITOJHEH C
HOPMaJIbHOM TOUHOCTBIO.
laiika M20 I'OCT 5915-70
0003Ha4YeHNE NIECTUTPAHHOM rallku HOpMaIbHON TOYHOCTH B UCHIOJHEHHUH 1
M20 — HOMUHAJIBHBIN TUaMETp METPUUYECKOUN pe3bObl KPYITHBIM IIaroM
Mnunska M24x80 T'OCT 22032-76:
M24 — HOMUHAIIBHBIN TUAMETP METPUUYECKON pe3bObl C KPYITHBIM IIArOM;
80 — qMHa MMIBKU
[ait6a 24 TOCT 6402-70
24 — nuameTp Mmanobl.
2. Coeounenue 601mMomM npuUMeHAIOM TOTJA, KOTJA OTBEPCTUS B COCTUHIEMbIX JETAIX IS MPOXoJa
6onta ckBo3HbIe. COeAMHEHHE OCYIIECTBISAETCS C IOMOIIBIO O0JITA, FAMKK U II1ali0bI.
Bonm — cTepxeHb ¢ roJIOBKON € 0IHOM CTOPOHBI ¥ pe3b00BOM YaCThIO C APYrOif CTOPOHBI.
['atikxa HaBUHYMBAETCS Ha pe3b00OBOM KOHEI[ 00JITa WM IITHIBKH.
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Llaii6y ycTaHaBIUBAIOT MOJ TalKy JUIsl TOTO, YTOOBI MPEIOTBPATUTh MOBEPXHOCTU COETUHIEMBIX
JETAJIEH OT NOBPEKICHUSA.

Bce xpenéxHble JeTald CTaHIApPTU30BaHbl, HUX pa3Mepbl ONPEIEIEHbl COOTBETCTBYIOIIMMHU
I'OCTamu.

B Tabnuue 6 nmpuBeneHbl CTaHAAPTHBIE TApaMeTPhl OOIITA.

Ha y4eGHBIX yepTexkax ¢ HeIblo SKOHOMUU BPEMEHH OOJIT, TalKy, MIaii0y YepTAT 1O YCIOBHBIM
COOTHOILIEHHUSM Pa3MEpPOB B 3aBUCUMOCTH OT TMAMETPa Pe3bObI:

-;rHa O6oura £ moAcYuThIBaeTcs o popmyne:d =m+n+S+H + K

r71€ M U N — TOJIIMHA COEIMHAEMBIX JI€TAIEH B MM;

S — TonmuHAa a0l B MM;

H — BrIicOTa Taliku B MM;

K — nnuna BeicTynaromero Haj raiikoil koHua 6oara B MM (B npeaenax 5-10 Mm);

K =(34) p,
I7ie p — IIar METPUYECKON pe3b0bl, KOTOPBIH OIpenenstoT o Tadauie Neb.
Tabnuna Ne6

Homunaneusi | 6 | 8 10 |12 |1 |16 |18 |20 |22 (24 |27 |30 |36 |42 |48
d pe3nOsI 4

[ar kpyma |1 [ 12515 |17 (2 |2 25 |25 |25 |3 3 35 |4 45 |5
pe3bObI | BIi
menku | - |1 125(125(15|15 |15 |15 |15 |2 2 2 3 3 3

v

u

OCTaJ'IBHBIe pa3MepLI 60J'ITOBOFO COCOANHCHUA paCC‘-H/ITBIBaIOT 110 HpI/IBe}IeHHLIM YCJ'IOBHI)IM
COOTHOILICHUAM.
[Toncuntar amuHy 6071Ta, MOAOUPAIOT CTAHIAPTHOE 3HAUCHUE . UTMHY PE3b00BOTO KOHIIA £,
0IOMPAIOT IO ITOM K€ TabNIHIIe B 3aBUCUMOCTH OT auamerpa d u BIOpaHHOM [UTHHBI 601Ta £.
(HOpMaJTbHOM TOYHOCTH)

I'OCT 7798-70

Hcaoanenue |

C x45°
4 -—v
, =
lo -
]
L o -
' . D;=(09...0,95)s
Pucynoxk 26
Tabnuua Ne7
Hommmamenwiii | 10 | 12 | 16 | 20 | 24 | 30 | 36 | 42 | 48




TMaMeTp Pe3bObI
d
Pazmep 17 19 24 30 36 46 56 65 75
«II0JT KITFOD» S
BricoTa ronoBku 7 8 10 13 15 19 23 26 30
H
Huamertp 18,7 20,9 26,5 33,3 39,6 50,9 60,8 72,1 83,4
OIIMCAaHHOU
okpyxHoctu D
Panuyc mon 1 1,6 2,2 2,7 3,2 3,3 4,3
rojoBkoit R
dacka C 1,6 2 2,5 3 3
Tabnuna Ne§
Jnuaa | JlnuHa pe3nOsl £, P HOMHHAIBHOM JuaMeTpe pe3bObl d (3HAKOM X OTMEYEHBI OOJITHI C
£ pe3b00ii Ha Bcelt AJTMHE CTEPHKHS)
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.Coeounenue oemaneii WNUIbKOU TIPUMCHSIOT TOTJa, KOT/Ia B OJHOW W3 COCIUHSACMBIX ICTAICH B
CBSI3M C €€ PEKOHCTPYKTUBHBIMU OCOOCHHOCTSMH HEINb3sl WM HEIelecoo0pa3HO CBEPIUTh CKBO3HbBIC

OTBCPCTHA. B coenunenue 1000807811 540) BXOAT. IIINIKXJIbKA, mIaiba u raka

IlInunvka — UUIVMHIPUYECKUN CTEP:KEeHb, UMEIONINI ¢ 000MX KOHIIOB pe3b0y. OIHUM Hape3aHHbIM
KOHIIOM IINWJIbKa BBUHYMBAETCA B pe3bO0OBOE OTBEPCTHE OJTHOM M3 cCoemuHsIeMbIX aetaneid. OH
Ha3bIBACTCS BBUHYMBACMBIM HJIM MMOCAT0YHBIM KOHIIOM i Jlmuna |; — BBUHYMBaEMOro pe3n00BOro KOHIIA
ONpeNIeNsAeTCs MaTepraIoM JETalH, B KOTOPYIO OH BBUHYMBAETCS, U BBINIOJHAETCS pa3HOW BEIMYUHBI:

l;=d — 151 cranbHBIX, OPO3HOBBIX, JTATYHHBIX H3/ICIIHN;

1,=1.25d — st meraneit u3 yyryHa;
1:=1.6d u 2d — q1g neraneil U3 JErKUX CILIABOB;
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1,=2.5d — s neraneii U3 NOJMMEPHBIX MaTEPUAJIOB;

r7ie— HapYKHBIH THaMeTp pe3bObl.

[Mox anuHOM mImuiIbKY | MOHMMAaeTCs JUTMHA CTePsKHS 0€3 BBUHYMBAEMOTO Pe3b00BOr0 KOHIIA, | HaxoasT
| = n+S+H+k,

rze N — TOJIIKHA JICTAId B MM;
S — TonmuHa M1ai0BI B MM;
H — BBIcOTa Taliku B MM;
K — 1i1Ha BBICTYNAKOIIETO HaJl rallkoi KOHIA B MM (B mipenenax 5 -10 mm); k= (3-4)p, rue p — miar
Pe3b0BI, KOTOPBIN OMPEACISIOT 1o Tadymie Ne9:
Tabmauna Ne9

HomunanbHbIH 8 10 | 12 | (14) | 16 | (18)| 20 | (22) | 24 | (27) | 30 | 36| 42 | 48
maametp (d)
pe3bObI

o

Ilar | kpymweri | 1,25 1,5 | 1,75| 2 2 125125125 3 3 |35 45
pe3bOBI | Menkuit 1 |125|125|15 15|15 (15|15 | 2 2 2 13] 313

(6]

[Moacunrtas anuny mwnwibky |, o Tadbmuie Ne9 noaduparoT cranaapTHoe 3HaueHue |.
Pe3pboBoi KOHeI[ MIMUIbKH | mpeaHa3HaveH uisi BBUHYMBAHHUS HAa HETO TalKW MPU COCTUHEHUU
CKpEIUISIEMBIX JIETATICH.
JlnmuHy pe3n0oBoro Kowma ly mogbuparoT mo ToW ke TabiuIle B 3aBUCHMOCTH OT JHamMeTpa U
BBIOPAHHOM JITUHBI MITTAIBKH.

Tabmmma Nel0
T EQ IIOE IBKE L, vt JIEEQ TA€YHEOrO KOENA 1, , v1
25 18 21 20 10 g
30 18 22 25 24 23
35 128 22 26 20 28 27 26
40 12 22 26 30 33 32 31 30
45 12 22 26 30 34 37 36 35 34 33
S0 18 22 26 30 34 38 41 40 39 38
55 18 22 26 30 34 38 42 45 44 43
60 12 22 26 30 34 38 42 46 49 48
635 12 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 16 50 54
20 18 22 26 30 34 38 42 46 50 54
MpuxemEne. JuameTp cTepFEL [OFSE HOMIEQUMFEONY JNAMETPY pe3sosl (d, = d).

OcTanpHble pa3Mephl MIMUICYHOTO COSTUHEHHS PACCUUTHIBAIOT MO MIPUBEACHHBIM YCIIOBHBIM
COOTHOIICHUAM (puc.27)
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Puc.27 Coenunenne 00JITOM U IIMMIEKON

Puc.28 [Ipumep BbIMOTHEHUS YepTexa 00JITOBOTO COSTUHEHUS

Ilopsinok BbINOJHEHHS PadOTHI:

b

1.BxoaHOl KOHTPOJIB;
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2.MHCTPYyKTaX MO BBIIOJHEHUIO TPAKTUYECKON pabOTHI;

3.CamocrosTenbHas paboTa CTyIEHTOB.

Xopn padoThr:

1. BeimonHuTe B TETpaau pacyeT AITUHBI 00JITa U TOAOEpUTE CTaHAAPTHOE 3HAYCHHE U [UITUHY PEe3600BOTO
KOHILIa

2. Ilo npuBeIeHHBIM COOTHOILIEHUSAM IPOU3BEIUTE pacueT OCTAIbHBIX IAPAMETPOB OOITOBOTO
COEJIMHEHUS

3. Berueptute Ha popmare A3 n300pakeHHs] COSTUHEHUS JIeTaneil 601TOM

4. BonTsl, raiiku U m1aii0bl Ha TPOAOJIBHBIX pa3pe3ax MOKAKUTE HE PACCEUEHHBIMU

5. Hanecute pa3mepsl, 0003HaYbTE pe3b0y Ha cTEp)KHE 0ONTa YCIOBHO

6. BoinosiHuTe HEOOXO0AMMBIE pa3pe3bl, 3AIUTPUXYUTE KaXAYIO A€Talb CBOEH LITPUXOBKOW U HAaHECUTE
HOMEp MO3ULUU

7. CoctaBbTe cienu@UKaIUIo IeTanei, BXOIIIINX B U3/CIINUE

8. 3anosHUTE OCHOBHYIO HAITUCh

dopma npeacTaBjeHUs Pe3yJbTAaTa: BHIIOJHEHHOE IpakTHueckas padota u gaitn-otuer Kpurepuu
OLIeHKHU:

- «OTAMYHO» - TEOPETUYECKHE 3HAHMSI OCBOEHBI IIOJIHOCTBbIO, 0€3 MpoOesoB, yMEHHUs
cOopMHUpOBaHbI, BCE MPEAYCMOTPEHHbIE NPOrpaMMON y4yeOHbIE 3aJaHUS BBIIIOJIHEHBI, KaueCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0po1Io» - TEOPETUUYECKHE 3HAHUS OCBOEHBI MOJHOCTHIO, 0€3 MpoOenoB, HEKOTOPhIE yMEHUs
chopMUPOBaHbl HEAOCTATOYHO, BCE IMPEAYCMOTpPEHHbIE MpOrpaMMOi ydeOHbIE 3a/laHusl BBIIIOJIHEHBI,
HEKOTOpbI€ BU/IbI 3a/1aHUH BBIIOJHEHBI C OIIHOKaMU.

- «Y IOBJIETBOPUTENBHO» - TEOPETHYECKHE 3HAHHS OCBOEHBI YAaCTHUYHO, HO MpOOeNbl HE HOCST
CYILIECTBEHHOTO XapakTepa, HeoOXOAMMble yMEHHs pabOThl C OCBOEHHBIM MaTepuajioM B OCHOBHOM
chopMUpOBaHbl, OOJILIIMHCTBO TMPEIYCMOTPEHHBIX MporpamMmoil oOy4deHUs y4eOHBIX 3aJaHuil
BBITIOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33/1aHUM coJlepKaT OINOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUYECKME 3HAaHUS HE OCBOEHBI, HEOOXOIUMBIE YMEHMs He
chopMupOBaHbI, BBITIOJIHCHHBIE YIEOHBIC 3a/IaHUsI COIEPKAT TPyObIe OIMUOKH.

Tema 4.3. Dcku3bl 1 padoune YepTeRu
IIpakTuyeckoe 3ansaTne Nel4 Boinmosinenue rpaguyeckoi padoTbi: ICKHU3 JeTAJIM.

eab paboThI:

-(opMupOBaHUE 3HAHUN ¥ YMEHHI 110 BBIMOJHEHUIO U OPOPMIICHHUIO SCKH3a JIeTalln
Bbinosinus padory, Bl 0y/iere yMeTh:

— TEeOMETPUYECKHE KOHTYpPBhl TEXHUUECKON JeTaan

— OIpeAensTh KOJIUYECTBO BUIOB, HEOOXOJUMBIX JIJIsl BBIIIOJIHEHUS ICKU3a YepTexka JIeTallu
— TOCTEI0BaTENbHOCTh MOCTPOSHUS CKH3a TEXHUUECKON JIeTall C HaTyphl

— HaMMEHOBaHUE M KOHCTPYKTUBHOE Ha3HAUYECHUE JeTaIH

— ompeAensaTh paboyee MOJI0KEeHUE JIeTaId B OCHOBHOM CTauK pa3paboTKu

— Marepual, u3 KOTOPOTo BBITIOJIHEHA JIeTallb

— TOJb30BaTHCS U3MEPUTETLHBIMUA HHCTPYMEHTAMU JJIs1 OTIPE/ICNICHUs] HATYpalbHBIX Pa3MepPOB JeTaIl
— TPaBUIBLHO HAHOCHUTH Pa3Mephl

— 0003Ha4aTh Ha YyepTeke BUIbI 00pabOTKH MOBEPXHOCTEH

— BBINOJIHATh TEXHUUYECKUM PUCYHOK JIETAJIH.

MarepuajbHoe obecrnieyeHue:

1. HaGop 4yepTexHbIX HHCTPYMEHTOB

2. Barman ¢opmara A4
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3. [Ipumep BBIMOIHAEMON PAKTUIECKOH pabOThHI
4. MenoBoii uepTex
5. JInpakTuyecKkuii MaTepHUall 10 BaApUAHTAM.
3amanmue:
1. BeimostHUTE 3cKu3 Aetanu Ha Oymare gopmara A4.
2. BBINOJHUTE TEXHUYECKUM PUCYHOK JIETAIIH.

3. [IpousBectu HeoOX01MMBIE 3amMepsl aeTanu. Hanectu pasmepsl.
KpaTkue Teopernueckne cBeeHHs:

Ocku3z — 3TO 4YEpTEX, BBHINOJHEHHBIH B TJIA30MEPHOM MacliTabe 0e3 MPUMEHEHHUS YepTEeKHBIX

MHCTPYMEHTOB, HO C COOJIIOJIEHUEM IPOIOPLUN MEXIY OTACIbHBIMU 3JeMeHTaMu JieTanu. [1o sckuzam
BBIIIOJIHAIOT paboyue YepTexu, a B OTACIbHBIX CIy4asX U3rOTaBIUBAIOT JETaIN.DCKU3bI BBIIIOJHSOT OT
PYKH MSITKMM KapaHJalioM Ha Oymare B KJIETKY.

I
it EERi =l
5 - B
=S R
I 1 1 I 1 1
a8 2
s
y— “\1— (»_Wﬂ
— <
3 H
o 5]
S —
57
| o o | 11 C(mouka
I | AT A

Puc.29 IlocnemoBaTenbHOCTE BEITIOJTHCHUS ICKM3a JICTaIN
Jna evltnonnenus Ickuza Heodxooumo:
110 BO3MOXHOCTH OIPECIIUTh HANMEHOBAHUE M Ha3HAYCHUE JCTAIIH;
OTIPENICTUTh, KaKKE TeOMETPUIECKUE (DUTYPBI COCTABIISIOT MIOBEPXHOCTH JICTAJIH

BBIOpATh IrIIaBHOE M300paKEeHUE, Jarolee HanboJiee OJIHOE MIPEICTABIICHHE O ACTAJIH;
OTIPENICTUTh YHCIO BUJOB, Pa3pe30B M CEUCHUMH, HAMETHTh WX PACIOJIOKEHHE Ha TIOJIe 3CKH3a,
OCTaBHB MECTO JJIT HAHECCHUS pa3MEPOB;
MPOBECTH OCHOBHBIC OCH CHMMETPHH (€CIIM JeTalh CHMMETPHUYHA), a TaK)KE€ BCE OCEBBIC M

OCHTPOBBLIC JIMHUM
HAaHCCTU HAPYKXHBIC
IMPOCKIIUOHHYIO CBA3b;

KOHTYPhIL

TOHKMMH  JIMHHUAMH,

coOromas

BBITOJIHUTh HEOOXOAUMBIE pa3pe3bl U CEUEHUs], U 3alTPUXOBATh UX;
1300pa3uTh YCIOBHO BCE AJIEMEHTHI JIETATH: pe3b0y, MPOTOUKHU, PacKu U Mp.;
HAHECTH BBIHOCHBIE U pa3MepHbIE JTMHUHU, HEOOXOAUMBIE JUIsl BBISCHEHHS BCEX Pa3MepOB JIETAIH; 110
BO3MOYXHOCTH Pa3MEPHBIE TMHUH JOJDKHBI IIPOBOJUTHCS BHE KOHTYpA ACTaNH;
MOJIb3YACh MEPUTENbHBIMH HHCTPYMEHTaMH, OOMEpHUTh H3jeiHe ¢ TpeOyeMoil TOYHOCTBIO U

MPOCTaBUTL Pa3MCPhI;
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- yKa3aTh LIEPOXOBATOCTh IMOBEPXHOCTH, MOJB3YSACh ATAIOHHBIMH OO0pa3laMu MM YKa3aHUSMHU
IIpenoaBaTels;

- 3aI0JIHUTh OCHOBHYIO HA/IINUCh;

- HamKcaTh TEXHUYECKHE TPeOOBAHNUS HaJl OCHOBHOW HA/IHUCHIO.

[TocnenoBaTeIbHOCTH BHIMOHEHUS 3CKU3a JIETANN JaHa pUcyHke 29.

IMopsiiok BbINOJIHEHUSI Pa0OTHI:

1.BxoaHO# KOHTPOJIB;

2.VIHCTpYKTaX MO BBINOJHEHUIO IPAKTUYECKOI paboThI;

3.CamocrosTenpHas paboTa CTYJEHTOB.

Xoa paGoThI:

1 HauepTture pamMKy U OCHOBHYIO HAJIIIHCh.

2. I1o BO3MOXKHOCTH OIIPEACTUTE HAUMEHOBAaHHUE M HA3HAYCHHUE JICTAITH.

3. Onpexnenute, KaKue reoMeTpudeckre GUTYpPBI COCTABIISIFOT TOBEPXHOCTH JICTAIIH.

4. BeibepuTe TI1aBHOE M300pakeHHE, J1aroliee HanboJiee MoTHOE MPEACTABICHHUE O JCTAIU.

5. Onpenenurte 4KCIO BUAOB, Pa3pe30B U CEYEHUH, HAMEThTE UX PACIIOJIOKEHHE Ha 0JI€ ICKU3a, OCTaBUB

MECTO JJIsl HAHECEHUS pa3MEpOB.

6. [IpoBeuTe OCHOBHBIE OCH CUMMETpPUH (€CIIN JeTalb CHMMETPUYHA), a TAK)KE BCE OCEBBIE U LIEHTPOBbIE

JTUHAH.

7. Hanecute HapyKHbIE KOHTYPHl TOHKHMH JIMHUSIMH, COOJIOJass MPOMOPIHOHAIBHOCTh H

MPOEKIIMOHHYIO CBSI3b.

8. BeImmoTHUTE HEOOXOIMMBIE pa3pe3bl U CEUCHHUS, HAHECUTE Ha HUX IITPUXOBKY.

9. U3006pa3uTte ycI0BHO BCE AIEMEHTHI IeTallu: pe3b0y, MPOTOUYKH, (GacKu U Tp.

10. HanecuTe BEIHOCHBIE U pa3MEpHBIC TMHUH, HEOOXOIMMBIE ISl BBIICHEHHS BCEX pa3MEpOB JCTANH: O

BO3MO>KHOCTH pa3MepHBIC JIMHUH JIOJDKHBI TPOBOIUTHCS BHE KOHTYpA JICTAIH.

11. TMomp3ysch HM3MEPUTETHHBIMH WHCTPYMEHTaMH, OOMEphTE H3JIeNINe C TOYHOCTHIO M TIPOCTaBbTE

pa3MepHbIe YHca.

12. IIpoBepbTe ¥ OOBEIUTE YEPTEXK.

13. 3anoaHuTEe OCHOBHYIO HAJIIIUCH.

®opma npeacTaBaeHUs pe3yJabTaTa: BHIIOJHEHHOE TPAKTUYECKOE 3aJaHue.

Kpurepun oueHku:

- «OTINYHO» - TEOpPETUYECKHE 3HAHUSA OCBOEHBI IOJIHOCTBIO, 0€3 MpoOenoB, yMEHUs

copMHpOBaHbI, BCE MNPEAYCMOTPEHHbIE NPOrpaMMOM YueOHbIE 3aJaHMs BBIIOJIHEHBI, KayeCTBO HUX

BBITOJIHEHUS OLICHEHO BBICOKO.

- «XO0poI110» - TEOPETHUYECKHE 3HAHUS OCBOECHBI IOJHOCTHIO, 0€3 MpOoOeoB, HEKOTOPbIE YMEHHUs

c(OopMHpPOBaHbl HEJOCTATOYHO, BCE IPELyCMOTPEHHbIE MPOrpaMMON ydeOHbI€ 3aJaHMs BBIIIOJHEHBI,

HEKOTOPbIE BU/IbI 33J]aHUH BBIIIOJIHEHBI C OLIMOKaMU.

- «Y IOBIETBOPUTENIBHO» - TEOPETUYECKUE 3HAHMS OCBOEHBl YaCTUYHO, HO MHPOOENbl HE HOCHT

CYIIIECTBEHHOI'O XapakTepa, HeoOXOAMMbIE yMEHHUS pabOThl C OCBOEHHBIM MAaTepHUaoM B OCHOBHOM

copMHpOBaHbl, OOJBUIMHCTBO NPEAYCMOTPEHHBIX HporpaMmoil oOydeHHs y4eOHBIX —3aJaHHi

BBITNIOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33/1aHUM coJlepKaT OIUOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUYECKHE 3HAaHUS HE OCBOEHBI, HEOOXOIUMBbIE YMEHMs He

c(OopMHUPOBaHBbI, BBINOJIHEHHbIE YU€OHbIE 3aJJaHUsI COAEPKAT rPyOble OINOKH.

IIpakTHueckoe 3anaTHe NelS. BoinosiHenne rpagpuyeckoii padorsi: TexHu4yeckuii puCyHOK.
Lean padorthI:

-(opMHpOBaHUE MEPBOHAYATBHBIX YMEHUH N300pakeHUs] TEXHUYECKOTO PUCYHKA JIeTalll
BeinosiHuB padory, Bel Oyaere ymeThb:
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- aHATM3UPOBaTh (POPMY JETall, CTPOUTh KOHCTPYKTHBHBIH PHCYHOK HATJISTHOTO H300pa)KeHUS
JeTaIN UCTIOIB3Ys MPOCThIE FTeOMETpUIecKre (GOpMbI

- UCIOJB30BATh IITPUXOBKY JUII HAHECEHUS! CBETOTCHU U CO3/JaHUsl 00bEMa B H300paKeHUN
MarepuajbHoe obecrnieyeHue:

1. Habop 4epTeKHBIX HHCTPYMEHTOB

2. Barman ¢popmara A4

3. [Ipumep BbINOIHAEMON MPAKTHUECKOH pabOThI

4. MenoBoii uepTex

5. JlnjakTuyeckuii MaTepuall 10 BapUAHTAM.

3ananmue:

1.3aganue BBIIOTHUTE B paboyel TeTpaau UK Ha JUCTE B KIETKy popmaTa A4

2.BBINONHUTE TEXHUYECKUW PUCYHOK OT PYKH, HUCIIOJB3YS IpaBuja NOCTPOECHUSI aKCOHOMETPUUYECKUX
npoekuui. [Toka3aTe ¢ TOMOIIBIO ITPUXOBKU CBETOTEHB.

KpaTkue Teopernueckue cBeeHHs:

TexHUYecKHil PUCYHOK — 3TO HAIJISIHOE M300pa)K€HUE MPEJIMETA, BHIIIOJIHEHHOE B TJIA30MEPHOM
MacmiTade Mo MpaBujiaM NOCTPOEHUSI aKCOHOMETPUUECKUX MpoeKiuit (puc.31).

TexHuuyecknii pPUCYHOK IUIOCKMX MHOTOYTOJIbBHUKOB W MHOTOTPAaHHMKOB BBIIIOJIHSAETCS BO
(GpOHTaNBHO -AUMETPUYECKONW MPOEKLIMH, a Tel BPALIEHUS U OKPYKHOCTEH B H30MeTpuH. UTOOBI
MIOCTPOUTh TEOMETPUYECKOE TelI0, HEOOXOJUMO IOCTPOUTh €ro OCHOBaHHME, T.€. IUIOCKYIO
reoMerpuueckyo gurypy. s BbIpa3uTeIbHOCTH 00beMa JAeTajeil Ha TeXHUYECKUH PUCYHOK HAHOCST
TeHU wmpuxogroti 1lTpuxyu HaHOCAT MapajuleNbHO OCSIM U TpaHsAM. Eciu mpoBecTH Ha MOBEPXHOCTH
IpeaMeTa BTOPYIO IPYIIY HITPUXOB B MEPHEHIUKYISIPHOM HAIPaBJICHUU K MPOBEICHHBIM IITPUXaM, TO
OHU 00pa3yloT KJIETOUYKH. Takoe HaHECEHWE TEHW Ha3bIBaeTCs — wpaghguposkou (puc3() Hanecenue
TEHEW TOYKaMH Ha3BbIBACTCS — UPUDDUPOBKOLL.

Toveynoe
ommeneHue

8)

Puc.30 ITpuemsl BoIsBIICHHs] 00beMa
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Puc.31 Tunsl HarIsiAHBIX W300paKEHUH TEOMETPUIECKUX MTOBEPXHOCTEH M KOHTYPOB TEXHUUYECKHUX
nerajieu

Iopsinok BbINMOJIHEHHSI PAadOTHI:

1.BxoaHO# KOHTPOJIb;

2.IHCTPYKTaX IO BHITIOJHEHUIO MPAKTUIECKOI paOboOTHI;

3.CamocTosTenbHas paboTa CTYACHTOB.

Xox padoThI:

1.Haueptute pamky Ha ¢popmare A4.

2.BpINOHUTE KOMIIOHOBKY M300pa)KEHUS: HAHECUTE aKCOHOMETPUUECKHE OCH, HAMETHTE OCHOBHBIE
reoMeTpuueckre 00bEMBI (IpU3MY, TUPAMUTY, HUIKHIP, KOHYC, CPepy).

3.BoinonHuTe AeTanu3anuio (opMbl: HAMETHTE OTBEPCTHS M BBIEMKHU, €CIIM OHU UMEIOTCS B OCHOBHBIX
o0BeMax gerany.

4.HanecuTe MITPUXOBKY, MOKa3bIBas paclpeiesieHue CBETa Ha MOBEPXHOCTHU JAETalH.

dopma npeacTaBlieHUs pe3yJbTaTa: BHINOJIHEHHOE MPAKTUYECKOE 3a/1aHHUE.

Kpurepun oueHku:

- «OTAMYHO» - TEOpeTUYEeCKHEe 3HAHMS OCBOEHBI IMOJIHOCTBHIO, 03 MpoOenoB, yMEHUs
chopMUpOBaHbI, BCE MPEAYCMOTPEHHbIE MPOTpaMMOil y4deOHbIE 3aJaHUs BBIIIOJHEHBI, KaueCTBO HUX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

- «XO0poIIo» - TEOPETUUYECKUE 3HAHUS OCBOCHBI MOJHOCTHIO, 0€3 MpOoOenoB, HEKOTOPbIE YMEHHS
chopMUPOBaHbI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMON y4deOHbIE 3aJaHUSl BBITIOJHEHBI,
HEKOTOpBIEC BH/IbI 33/IaHUH BBIIIOJHEHBI C OIIHOKaMHU.

- «Y TOBJIIETBOPUTENHHO» - TEOPETHUYECKHE 3HAHHMS OCBOEHBI YACTHYHO, HO MPOOENbl HE HOCST
CYIIIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yMEHHsI pabOThl C OCBOEHHBIM MAaTepHUajoM B OCHOBHOM
chopMUpOBaHbI, OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX MporpaMmor oOy4deHHs y4eOHBIX 3aJaHuil
BBITIOJTHEHO, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 33JJaHUI COAepKaT OMIHUOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUUYECKHUE 3HAHUS HE OCBOCHBI, HEOOXOAMMBIE yMEHHs He
chopMUPOBaHbI, BHITIOJIHEHHBIE YUeOHbIE 3aJaHUsI COAepkKAT IPyObIe OIIUOKH.
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PA3JIEJ 5. YEPTEXKHU U CXEMBbI 110 CIIEHHUAJIBHOCTH
Tema 5.1. O01ue cBeieHUs 0 YepPTeKaX U CXeMaxX 3JIeKTPOYCTAHOBOK U YCJIOBHbIe 0003HAYEeHUS B
JIEKTPHYECKHX CXeMaXx.

IIpakTnueckoe 3ansaTne Nel6 «3yyeHue yca0BHbIX rpaguyecKuX 0003HAYECHHUI Ha
3jieKTpuYeckux cxemax». Mcnonb3zoBanue nporpammbl CAIIP
Lean padoTbi:
- HAy4YUTHCS PAaBUIBHO 0(QOPMIISTH KOHCTPYKTOPCKYIO JOKYMEHTAILHIO;
- HaY4HUTHCSI COCTABIIATH IIEPEUEHB AIIEMEHTOB K NIEKTPUUYECKOU CXEME,
- HAYYHUTHCS COCTABJIATH CIENU(DUKAIIIIO SJIEKTPOOOOPYIOBAHUS K AIEKTPHUECKON CXEME.
BeinosiHuB padory, Bbl OyieTe yMeThb:
- 0(pOpPMIISITH ITEpEUEHb AIEMEHTOB K 3JIEKTPUUECKOI cxeme,
- W3YYUTH [PaBUIIA BBIIOJHEHUS PUHIIUIHAIBHBIX 3JIEKTPUUECKUX CXEM
- BBITIOJTHATH CHEIU(UKAIUIO AIEKTPOOOOPYIOBAHUS K IJIEKTPUIECKON CXEeMe.
MarepuajibHoe o0ecnieueHue

1. JlupakTudeckuil Mmatepuall 1o BapuaHTam;
2. TIK u mporpamma KOMITAC - PADUK;

3ananue
1. BHIMOJIHATE MPAKTHYECKYIO PAOOTY.
2. OdopmuTh rpaduyIecKyro 4acTh MPAKTHYECKONW PabOTHI B cOOTBeTCTBUH ¢ TpeboBaHmsiMu ECK/I.
KpaTkue Teopernueckme cBeeHHs:
YcnoBHbie rpaduyueckre 0003HAYCHHS Ha JIEKTPUUECKUX CXeMaxX

Jlis  mocTpoeHHs YCIOBHBIX TIpaduyeckux 0O0O03HAUEHUH HCIOJIb3YIOT HEOOJBIIOE YHUCIIO
TreOMETPUYECKUX 00pa3oB (TOUKY, MPSIMYI0, OKPYXKHOCTh M €€ YaCTH, MPSMOYIOJbHUK, TPEYroJbHHK,
KBaJIpaTHYI0 CKOOKY U Jp.), KaXIbl U3 KOTOPBIX MPUMEHSIOT OTAEIbHO WM B COYETAHUU C IPYTUMH.
[IpaBunbHOE cOuYeTaHHME ATHX 3JIEMEHTOB IMO3BOJIET MOCTPOUTH YCIOBHOE Tpaduyeckoe 0003HaYEHUE,
OJIHO3HAYHO OIpEeNeNsIolee YCTPONCTBO, H300pakeHHOe Ha cxeMme. /[l cokpameHuss oObema
JOKYMEHTAIMH yCIOBHbIE I'paduueckue 0003HaYeHUS TOJDKHBI ObITh IOCTATOYHO KOMIAKTHBIMH, OJHAKO
MUHHMAaJbHbIE pa3Mepbl OrpaHUYMBAIOTCS 00s3aTenbHONU HH(pOpManKel, moMenaeMoi BHYTpb KOHTYpa
3TUX 0003HAYCHUN W HEOOXOIUMOCTBHIO 00eCIeueHusl JOCTaTOYHOW YETKOCTH W300pa)KeHUsI, YTOOBI HE
YCIIOXKHSATH YTEHHs cXeM. PekoMeHayeMble pa3Mephbl YCIOBHBIX IpapUuecKux 0003HAUCHUN MPHUBOISATCS
JUIA Pa3IMYHBIX SJIEMEHTOB cXxeM B cooTBercTByromux crapaaprax ECK/I. Bce reomerpuueckue
AJIEMEHTHI YCIOBHBIX Ipaduueckux 0003HAYEHUM BBIMIOIHSAIOT JUHUSMHU TOH e TOJIIMHBI, YTO U JIUHUU
AIIEKTPUYECKON CBSI3U.
Tabmuma 11YcnoBubie rpaduueckre 0003HAYEHUS HA MIEKTPUICCKUX CXEMaX.

Haumenoanue O0o3HaueHue

R 1,5+4
O0MoTKa B036Y)KI[CHI/I$I MallIUHBI TOCTOSHHOTI'O

TOKa, 00MOTKa TpaHchopMaTopa, KaTyIIKU
WHIYKTUBHOCTHU

Cratop, oOMOTKa cTaTtopa
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210

Potop

.

@10

SAxops MIIT ¢ 06MOTKOH, KOJUIEKTOPOM U
LETKaMHU

®

1,5

Konpnencarop nepeMeHHOM EMKOCTH

210

[Tpubop n3mMepuTeNbHBIN MOKA3BIBAIOIINN

Brikirouarens KOHEYHBIH

Brikimroyarens KHOITOYHBINA HAKUMHOU C
3aMBIKAOIIIMM KOHTAKTOM

Brikimroyatens KHOITOYHBIA HAKUMHOU C
Pa3MBIKAIOIUM KOHTaKTOM

N
R

12

KaTYI_HKa QJICKTPOMArHUTHBIX allllapaToB ©
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12
Karymika pene BpeMeHu ©
6
12
BocnpunumMaromas yacTh TEIJIOBOTO pejie © ©
A
3 1.5
Tpanchopmarop HanpsKkeHUs
=3
R 154
Tpanchopmarop Toka
4
R154 I
=+
[IpenoxpanuTens MIaBKUi
10
)
Pesucrop
10
1
OneMEHT rajlbBaHUYECKUN WM aKKyMYJIATOPHBIN - 'I_ 0
Kopnyc
5.10
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90.
3a3zemiieHHe
9. 10
' 28
Jlammia HaKaJIMBaHUsI OCBETUTENIbHAS M CUTHAJIbHAS ’
g
5 30°
KoHTakT KOMMYTallMOHHOTO YCTPOMCTBA = L
3aMBIKAIOIIAI 6
KoHTakT KOMMYTallHOHHOTO YCTPOMCTBA /,,1.«
pa3MBbIKarOIIHAI
R=25
K . i vy ‘
OHTAKT peJie BPEMEHH C BBIJIEPIKKOM BpEMEHH Ha -
3aMBbIKaHUE -
1,5
R=25
. /
KoHTakT pene BpeMeHH ¢ BbIACPKKON BPEMEHHU Ha ~
pa3sMbIKaHUe T
1,5
30° ©
KoHTakT ¢ aBTOMaTH4eCKUM BO3BPATOM IIPU
neperpyske
KoHTaKT 351eKTpOHHOTO pene \:\|\

IMopsiiok BbINOJIHEHHSI PA0OTHI:

1.Bx0/1HO# KOHTpPOJIb;

2.VIHCTpYKTaX MO BBITIOJHEHUIO IPAKTUUECKO pabOTHI;

3.CamocrosiTensHas paboTa CTyJIEHTOB

dopma npeaocTaBaeHHus pe3yabTaTa - BEIIIOTHEHHOE TpakTHUeckas paboTa u daiin-otuer Kpurepuu
OLIEHKH:
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- «OTIMYHO» - TEOPETUYECKHE 3HAHUS OCBOEHBI IOJIHOCTBIO, 0€3 MpoOenoB, yMEHUs
cOpMHpPOBaHbI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOM YdeOHbIE 3aJaHHs BBINOJIHEHBI, Ka4eCTBO WX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOpo1I0» - TEOPETHYECKHE 3HAHUS OCBOCHBI MOJHOCTHIO, 0€3 MpoOenoB, HEKOTOPhIE YMEHHUS
c(OpMHPOBaHBI HEIOCTATOYHO, BCE IMPEIyCMOTPEHHBIE MPOrpaMMON ydeOHbIe 3aJaHHs BBIIIOJHEHBI,
HEKOTOpbIE€ BU/IbI 3a/laHUH BBIIIOJIHEHBI C OIIMOKaMHU.

- «Y IOBJIETBOPUTEIBHO» - TEOPETHYECKUE 3HAHHMS OCBOEHBl YAaCTHUYHO, HO MpPOOENbl HE HOCST
CYLIECTBEHHOTO XapakTepa, HEOOXOAMMbIE yYMEHHUS pabOThl C OCBOEHHBIM MAaTEpHUajIOM B OCHOBHOM
copMHUpOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX MpPOTpaMMoil oOydeHHs y4eOHBIX —3aJaHHM
BBIIIOJIHEHO, HEKOTOPbIE U3 BBINOJIHEHHBIX 33JJaHUM coaepKaT OIIHUOKH.

- «HeynoBneTBopuUTENbHO» - TEOPETUUYECKUE 3HAHUS HE OCBOEHbI, HEOOXOAMMBIE YMEHHS HE
c(OpMHUPOBAHBI, BHIIIOJHEHHBIE YUCOHBIC 3a/ITaHHsI COIEPKAT rPyObIe OIIMOKH.

IIpakTnueckoe 3ansaTue Nel7. IlpocTanoBka yc10BHBIX rpadpuuecknx 0003Ha4YeHUIH B
JIEKTPHYECKHX CXeMax

eab padoThi:

- W3Y4YUTh [IPaBUJIa MOCTAHOBKU MO3UIIMOHHBIX 0003HAYECHHUIA;

- OCHOBHbIE OYKBEHHBIE KOJIbI.

Brinosinus padory, Bbl Oyaere yMeTh:

- pacnio3HaBaTh OyKBEHHO-IIM(PPOBBIE 0003HAYEHHS HA AJIEKTPUUECKUX CXEMaX.
MarepuanbHoe o0ecrieyeHue:

1. Jlupaktudeckuii Mmatepual 1o BapuaHTam;

2. TIK u mporpamma Kommac —rpaduk;

3. unaktuueckuii MaTepual.

3ananmue:

1. 3yunTth OyKBEHHBIC KOJIbI (0003HAYCHUS) HA ITIEKTPUUECKUX CXEMaX.

2. Ha mpemnoxeHHOH cxeMe POCTaBUTh HEJAOCTAOIIEe OyKBEeHHBIE 0003HAUCHHSL.
3. OdopmuTth rpaduueckyro 4acTh MPAKTUUECKOU paboTHI B COOTBETCTBUH C TpeboBanusiMu ECK/I.

Kparkue TeopeTuueckue cBeleHH:

BbykBenHo - nmdpoBbie 0003HauUCHWs TpeaHA3HAYCHBI ISl 3alUCH B COKpAlIeHHOH (opme
CBeJIeHUI 00 ycTpoiicTBe M ee YacTsaxX. st mocTpoeHust TakuMX OO0O03HAYECHUI MPHUMEHSIOT MPOMUCHBIC
OyKBBI JaTHHCKOTO ayipaBuTa W apadckue mudpsl. OO0s3aTEIBPHON YaCThIO MO3UIIMOHHOTO 0003HAYCHHS
SIBIISIIOTCSL OYKBEHHOE 0003HAYCHUE Ha MEPBOM MecTe U muppoBoe 0003HAUEHHE er0 HOMEpPa Ha BTOPOM.
Ecim HeoOxommMo 0003HAYUTh KOHTAKT KaKOTO-JIHOO 3JEMEHTa, CIEAYeT I0Cle IMO3UIHOHHOTO
0003HaYEHHMSI ATOTO JIEMEHTA MIOCTABUTH 3HAK «:» U MU(PPY YKA3bIBAIOUIYI0 HOMEP KOHTAKTA.

Tabnuia 12 bykBeHHble 0003HAYEHUSI HA DJIEKTPUUYECKUX CXEMax

B u
IMepsas OykBa koz1a . Heyx . Buppl anemenToB
I'pynmna BuIOB 31€MeHTOB TpEXOYKBEHHBIH
(obs3aTenbHas)
KOZI
AA Peryisitop
A YerpoiicTBo AK biok pene
AKS Yerpoiicteo AIB
IIpeoOpazoBareny HEINEKTPUUIECKUX BA I poMKOroBOpHTENH
B BEITUYMH B DIIEKTpHUECKUE (Kpome BF Tenedon (kancromib)
TeHepaTOpPOB U UICTOYHUKOB ITUTAHNSA) BK TennoBoil naTynk
WA HAa00OPOT. BL doTOdIEMEHT
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BM Mukpodon
BS 3BYKOCHUMATENb
CR Cunosas Oatapes
Konpnencaropsl KOHICHcaTopos
biiok koHIeHCaTOpoB
CG 3apsIAHBIN
DA WNHTerpanbHas cxema
aHaJoToBas
I/IHTeraJH)HI)IC CXCMHEI, MI/IKp0C60pKI/I HHTCFpaﬂbHaH cxeMa
DD 1 poBast, JOrH4eCKUi
AJIIEMEHT
EK HarpeBarenbHblli 371€MEHT
DneMeHTHI pa3Hble
EL Jlamna ocBeTuTenbHas
JIMCKpETHBIN 31IEMEHT
FA 3alIUThI IO TOKY
MTHOBEHHOTI'O J€HCTBUSI
Pa3psiiaukuy, peioXpaHuTeH, o
9 JIMCKpETHBIN 31IEMEHT
SaIlTHBIC yCTPOUCTBA FP WHEPIMOHHOTO JEHCTBUS
FU [IpenoxpanuTens miIaBKui
=, Paspsiank
GB Barapest akkyMynsiTopoB
I'eneparopsl, ICTOYHUKN TUTAHUS GC CHHXPOHHBIM KOMIIEHCATOP
GE Bo30ynuTens reneparopa
HA [Tpubop 3ByKOBO#
CUTHAJIM3alUN
HG NHaukaTop CUMBOIBHBIN
HL [Tpubop cBeToBOM
CUTHAJIM3aLUN
HLA Tabno curnaibHoe
YcTpoiicTBa MHIMKAIIMOHHBIE U HLG Jlamna CHTHAlIbHAA C
CUTHAJIbHBIE 3enEHOM TMH30M
HLR Jlamna CHTHAlIbHAA C
KpacHOM JIMH30M
HLW Jlamma CHTHAJIbHA © 6enoit
JTUH301
v WuaukaTopsl HOHHBIE U
MOJIYTIPOBOIHUKOBBIE
KA Pene ToxoBoe
KH Pene ykazarenpHoe
KK Pene anekTporermioBoe
Pene, KOHTaKTOPBI, IMycKaTenn KM KOHTaKTOp, MarHuTHEIA
mycKaTesb
KT Pene Bpemenn
KV Pene nanpsxenus
KCC Peinte koMaHIbI BKIIFOUEHHUS
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KCT

Peste koMaHabI OTKIIOUEHUS

KL Peine npomexxyrounoe
KQ Peine pukcanuu moaoxxeHus
BBIKJTIOYATEIIS
KQC Pene-¢pukcanun
BKJIFOUEHHOTO TIOJIOXKECHUS
BBIKJTIOYATEIIS
KQT Penie pukcanun
OTKJIFOUEHHOTO TTOJIOKEHUS
BBIKJTIOYATEIIS
KQQ Pene ¢ukcanum koMaH bl HA
BKJTFOUCHUE WITH OTKITFOUCHUE
BBIKJTIOYATEIIS
KQS Pene dpuxcanmm moaosxkeHus
pa3beIMHATEIIS
LL Hpoccens TIOMUHECHIEHTHOTO
OCBEIICHUS
LR Peaxrop
Karymku MH1ykTHBHOCTH, Ipoccenu LG ObmoTKa BOOYKAICHMS
reHepaTopa
LG O6MoTKa BO30YXIeHUs
BO30OynuTeNS
LM OO6MOTKA BO3OYKIEHUS 1,
JIBUTATEIIS
JBurarenn
PA AMnepmeTp
PF Yactotomep
Pl Cu€T4ynK aKTUBHOM YHEPTUU
PK CueTuuK peakTUBHOU
SHEPTUU
[TpuGopsl, KI3MEPUTETHHOE PR Ommerp
obopynoBaHue PT Yacel, n3MepHUTENh BpEMECHU
PS Perucrpupyrouiuii mpubop
PV BoabTmerp
PW Bartmertp
PC Cu€T4MK UMITYJIbCOB
PG Ocutorpad
oF Brikirouarens
ABTOMATUYECKUHT
BrIkiroyarenu v pa3beIMHATEN B QK KopoTko3ambikarenb
CHJIOBBIX LEMSX (3JEKTPOCHAOKEHUS, QS Pasbenunurens
IUTaHUs 000PYIOBAHKS U T.]1.) QR Ornenurens
QW Brikmtouarens Harpy3ku
QSG 3a3eMIIAronnit
pa3beAMHUTETh
Pesucrtopsl RK Tepmopesuctop
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RP [Torenmmomerp
RS [IyHT n3MepuTENbHBIN
RU Bapuctop
RR Peocrar
SA Brixmtouarens win
MEePEKITI0YaTEINb
SE Brixmrouarenp
ABTOMATUYECKUI
SB Brikitouarenb KHOITOYHBIN
YcTponcTBa KOMMYTALMOHHBIE B SBC To e, HA BKIIOYEHHE
eIsIX YIPABJICHUS, CHTHAIM3AIUU |
0 yup ) e SBT To ke, Ha OTKIIIOUYEHHE
W3MEPUTEITBHBIX.
i_[ cpuTel Brixmouarens
UMEYaAHHE: .
P SL cpabaThIBaIOIIHI OT
O0603HaueHne MPUMEHSIOT JIs yPORHSI
anmapaToB, HE HMEIOIUX KOHTAKTOB =
To ke, cpabaThIBarONUil OT
B CHJIOBBIX IEIIIX SP
JTABJICHUS
sQ To xe, cpabaThIBAIOIIHNKI OT
MTOJIOKEHUS (ITyTEBOM )
SR To ke, cpadaThIBAIONIUIA OT
YaCcTOTHI BPaIlCHUS
SK To xe, cpabaThIBAIOIIUIA OT
TA Tpanchopmarop Toka
TS DJIEKTPOMArHUTHBIN
CTaOMIIN3aTOP
Tpancdopmatopsl.
Tpanchopmatop
aBTOTpaHCHOPMATOPHI TV
HANPSDKEHUs
TL TpanchopmaTop
MIPOMEKYTOUHBIN
UB Moaynsitop
— UR Hemonymsitop
peoOpa3oBaTenu AEKTPUIECKIX Mpeo6pazosaTe:
BEJIMYMH B AJIEKTPUYECKHE, .
. ub BrInpssMuTenbHBIN
yCTpOMCTBa CBSI3U U2 - .
(kpome TpaHcHOpPMaTOPOB) HBCPTOPHbIN
UG biiok nuranus
UF IIpeobpazoBarenb 4aCTOTHI
VD Juon, ctabuiInTpoH
[TpuGopsI ANIEKTPOBAKYYMHEIE, VL [Tpubop 31eKTPOBAKYYMHBII
MOJIYTIPOBOTHUKOBBIE VT Tpanzucrop
VS Tupucrop
Jluaun n snementsl CBY, aHTCHHEL,
JIMHHUH SJIEKTponepeadu
XA ToKOCHEMHUK, KOHTAKT
CKOJIB3SIIIUN
CoenvHEHNs KOHTaKTHBIE XP TeIps
XS I'ne3no
XW Coenunurens
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BBICOKOYaCTOTHBIN

XT Coenunaenne pazoopHoe

XB Hakianka, nmepeMbruka

KOHTaKTHast

XG HcnpiTaTenbHbli 32KUM

XN Coenunenue Hepa300pHOE

YA DNEeKTPOMarHuT

3aMOK 3J€KTPOMarHuTHOMN
YAB
v . OJIOKUPOBKU
CTpOMCTBA MEXaHUYECKUE C
Y P YAC DNEKTPOMAarHUT BKJIIOUEHUS
AJIEKTPOMATrHUTHBIM TIPHBOJIOM
YAT DNIEKTPOMArHUT OTKIOYEHHUS
Topmos ¢

YB P
AIIEKTPOMATrHUTHBIM

ZL OrpaHnunTens

ZQ OuIbTp KBapLEBBIN

Z YcTpoiicTBa OKOHEUHbIE ZA « TOKa
N « HaIlpsKEHUs
ZF « YaCTOTBI

IHopsinok BbINOJIHEHHS PA0OTHI:

1.BX0THOM KOHTPOJIB;

2.VIHCTpYKTaX MO BBINIOJHEHUIO IPAKTUYECKOI paboThI;

3.CamocrosiTenpHas paboTa CTyIEHTOB

®opma npeacTaBieHns pe3yJbTAaTa: BHINOJHEHHOE NMpakTHuyeckas pabdora u ¢aitn-oruer Kpurepun
OLICHKH:

- «OTINYHO» - TEOpPETUYECKHE 3HAHUSA OCBOEHBl IIOJIHOCTBIO, 0e3 mpo0esoB, YMEHHS
c(OopMHpOBaHbI, BCE MPEAYCMOTPEHHBIE NPOrpaMMOM YdeOHbIE 3aJaHMs BBIIOJIHEHBI, KayeCTBO HUX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIlI0» - TEOPETHUYECKHE 3HAHUS OCBOECHBI MOJHOCTBIO, 0€3 MpOoOeNoB, HEKOTOPbIE YMEHHUS
c(OopMHpOBaHbl HEJOCTATOYHO, BCE INPEAYCMOTPEHHbIE IPOTrPaMMOM ydeOHbIE 3a/JaHUsSI BBINOJIHEHBI,
HEKOTOPbIE BU/IbI 33J1aHUH BBIIIOJIHEHBI C OLIMOKaMU.

- «Y IOBIETBOPUTENIBHO» - TEOPETUYECKUE 3HAHMS OCBOEHBl YaCTUYHO, HO MHPOOEIbl HE HOCHT
CYIIECTBEHHOI'O XapakTepa, HeoOXOAMMbIE yMEHHUS pabOThl ¢ OCBOCHHBIM MaTEpUAJOM B OCHOBHOM
copMHpOBaHbl, OOJBLUIMHCTBO HPEAYCMOTPEHHBIX HporpaMmoil oOydeHHs y4eOHBIX 3aJaHHH
BBITIOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33/1aHUM coJlepKaT OIUOKH.

- «HeynoBneTBOpUTENbHO» - TEOPETUYECKHE 3HAHUS HE OCBOEHBI, HEOOXOIUMBIE YMEHMs He
c(OopMHPOBaHBI, BBINOJIHEHHbIC YUeOHbIE 3a/laHUsI COAEPKAT rPyOble OIMOKH.

IpakTuyeckoe 3ansaTue Ne 18. «OpopmiieHue nepedHs 3J1eMEHTOB K JIeKTPUYECKOH cxeme.
Od¢opmiienne cnenupuKanum 3JIEKTPOOOOPYAOBAHUS K JIEKTPHYECKOHN cXeMe».
eanb paboThI:
— HAYYUTHCS MPABUIBLHO 0(QOPMIISTH KOHCTPYKTOPCKYIO TOKYMEHTAIHIO;
- Hay4UTHCSI COCTABIISITh IEPEUEHB FIEMEHTOB K AJIEKTPUUECKOU CXEME,
- HAYYUTHCS COCTABIATH CIEU(PUKAIINIO 2IEKTPOOOOPYAOBAHUS K IIEKTPUUECKOM CXEMe.
Beimosinus padory, Bl OyieTe yMeThb:
- 0(QOopPMIIATH EpPEeUYEHb IEMEHTOB K SJIEKTPUUECKOH cxeMme,
- BBITIONTHATH CHEIU(PUKAINIO IEKTPOOOOPYIOBAHHS K DJIEKTPUUECKOH cXeMe.
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MarepuajibHoe obecrieyeHue:

1. JIlupaktudeckuil Matepuall 1o BapuaHTam;

2. IIK u nmporpamma Komnac —rpaduk;

3amanue

1. BbINOTHUTE TPAKTHYECKYIO pabOTY.

2.  Odopmuts rpaduyeckyro 4acTh MPaKTHYECKON PabOTHI B COOTBETCTBUH ¢ TpeboBanusimu ECK/I.
KpaTkue Teopernueckue cBeeHHs:

JlanHbie 00 AJIEMEHTaX M YCTPOMCTBax, H300paKEHHBIC Ha CXEME 3aluChIBAlOT B
cienn(UKAIUI0 U TIepeuYeHb IEMEHTOB. BBIMOIHIIOT B BHIE CAMOCTOSITEIHLHOTO JIOKYMEHTA Ha JIUCTE
¢dopmata A4 c OCHOBHOW HAINHCBIO Ui TEKCTOBBIX JOKYMEHTOB. OQopMisifoT B BHAE TaOIUIBI U
3aIOJIHSIOT CBEpXY BHU3. B rpadax yka3pIBarOT Cieayroniie JaHHbIe:

IlepeyeHb 3J1eMeHTOB

Ly A Moz ados- K-
R P— Haumerobaxue W | e
i
ry
&
S
20 o o
85 -
Puc 32

B rpade «Ilo3.0603HaueHNE» - MTO3UITMOHHOE 0003HAYCHHE SJIEMEHTOB

B rpade «HammenoBanmey» - HaMMEHOBaHWE AIEMEHTOB YCTPOUCTBA

B rpade «Kon-Bo» - KoIM4YECTBO OJIMHAKOBBIX AJIEMEHTOB

B rpade «IIpumeuanuie» - TeXHHUECKHE JaHHbBIE, HE COAEPIKAILIUECS B €r0 HAUMEHOBAaHUH

[Ipu pa3mereHun mepeyHs 3JIEMEHTOB Ha TEPBOM JIMCTE CXEMbI €€ paclojiararoT HaJl OCHOBHOM
HAJIMKCBIO HA PACCTOSIHUM 12 MM OT Heg€.

[Ipu pazOuBKe MOJIsi CXeMbI Ha 30HBI IEPEUCHD 3JIEMEHTOB JIOMOJIHSIOT I'padoil «30HA», YKa3hIBas B
Heli 00O3HAuYeHWs 30HbI WJIM HOMEP CTPOKH, B KOTOPOH pACIOJIOKEH JJIEMEHT WJIM YCTPOWCTBO.
DNEeMEHTHI 3alKMCHIBAIOT MO TpynnaM B al(aBUTHOM TOpPSAIKE OYKBEHHBIX MO3WUIUNA OOO3HAYCHHH H
3aMOJIHAIOT TAaOIUILy CBEPXY BHU3 UYEPTESIKHBIM IIPUPTOM.

Mexay OTIeNbHBIMH TPYNIAMU WM MEXKIY JJIEMEHTaMH B OOJBIIOW TpyIIe PEeKOMEHIYETCS
OCTaBJISAITh HECKOJIBKO HE3AIOTHEHHBIX CTPOK JIJIs1 BHECCHHSI N3MCHCHHA.

Tabauma 13
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Mpumep:

[Toz.06038aueHue Hanmenosanue Ko [TpuMeyanue
FU TMPEJIOXPAHUTEIID -1 IP-2-15 (15A,
380 B)Isat 6;10;15A
EL JlaMma MECTHOTO OCBENIeHNR |
HL CHruanbsas namana |
KK Tennosoe pene |
KM MarsuTERIl nycKaTesnb 2 IIME22 25A 380B
| M ACHHXPOHHBII ABRTATEND 1 4A 0,06xBr 50000/MuH
220/380B
QF ABTOMATHYECKHIT BRIKNIONATEND 1 A-63 25A 110-220B
- Iy-0,63-25A
SA [lepermoyarens 1| BLU00220B 10-25 A |
SB Knonoynelit moct 1 | KVY-120220-380B 4A

JlarHBIE 00 2JIEMEHTaX U YCTPOUCTBAX, M300paKEHHBIC HA CXEME 3aITMCHIBAIOT B CHCIIM(DHUKAIIIO U
MepevYeHb DJIEMEHTOB. BEITIOJIHIIOT B BHIE CaMOCTOATENBHOTO JOKYMEHTa Ha ymcte (opmara A4 c
OCHOBHOM HAJIHUCHIO ISl TEKCTOBBIX IOKYMEHTOB.

Crnemuduranus o 'OCT 2.108-68 «ECK/. Cnenmdukanus» ompenesier CocTaB yCTAaHOBKH U
HeoOxoIuMa JUIsl U3TOTOBJIEHUS, KOMILJIEKTOBAHUSI KOHCTPYKTOPCKUX JOKYMEHTOB. OQGopMIISIOT B BUJIE
TaOJIMLBI U 3aM0JIHSIOT CBepXy BHU3. B rpadax ykaspIBaroT ciiefyroniiue 1aHHbIe:

Lreyupukayus
@‘ 58| = OBOIHTHEHLIST Haureroliarue b HRE-
\ 8|52 = | qaHe
X
g
S
6 6|8 70 63 0
B— . 1 — Tl L e o
85
Puc 33

B rpade «Dopmar» ykaszbiBaloT (popmaTbl JOKYMEHTOB, 00O3HAYEHHUS KOTOPBIX BIUCHIBAIOT B
rpady «Ob6o3HaueHue». Eciu TOKyMEHT BBINOJIHEH HAa HECKOJBKUX JIMCTAaX CTaBAT 3BE3NOUKY (*), a B
rpade «mpuMeyaHue» 3HAK 3BE3AOUYKU MOBTOPSIOT «*» U MEPEUUCHAIOT Bce (OopMarhl B MOPSJKE HUX
YBEJIUUYEHUS.

B rpade «3o0Ha» yka3piBaloT 0003HAUE€HUE 30HBI, B KOTOPOH HAXOJUTCS HOMEpP MO3ULUU
3anuceiBaeMoii CocTaBHOM uacti (npu pasOuBke mosisi deprexka Ha 30HbL, mo ['OCT 2.104-68).
3anoaHsAeTCs B TOM cllydae, Korja cXxema 3aHMMaeT HECKOJIBKO JIMCTOB.

B Heil yka3piBaeTcs HOMEp JIMCTa

B rpade «I103» yka3pIBaloT MOPSIKOBbIE HOMEPA COCTABHBIX YacTell; HEMOCPEICTBEHHO BXOAALINX
B crneuudpumupyemoe o000pyJOBaHHE, B TMOCIEIOBATENbHOCTH HMX 3alMcu B crenuduxanuio. Jns
NPUHLIMIHNATIBHON 3JIEKTPUUECKOM cXeMbl B JaHHOW rpade ykaspiBaeTcss OyKBEeHHOE 00O3HaueHHe
JJIEMEHTA.
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B rpade «O6o3HaueHne» yka3pIBalOT 0003HAYCHHE BBITYIIEHHOIO OCHOBHOI'O KOHCTPYKTOPCKOTO
JOKyMeHTa. Jl1s MpUHIMINATBEHON JIEKTPHUYECKON CXeMbl B IaHHOW rpade yka3pIBaeTcsi HAMMEHOBAHHE
JJIEMEHTA.

B rpade «HaumenoBanue» - TOJIbKO HAaMMEHOBAHUE JJOKYMEHTOB, HalpuMep, COOPOUYHBIN YepTeK,
rabapuTHBIA YepTeK, TEXHUYECKUE YCIOBHS ISl NMPUHIUINHAIBHON AJIEKTPUYECKONH CXeMBbl B JAaHHOU
rpade yKa3bIBaeTCsl MOJHAS TEXHHUYECKAsh XapaKTEPUCTHKA SJIEMEHTa: THUI HOMHHAIBHOE HANpsKEHHUE,
TOK cpabaThIBaHUs (U 3alIMTHBIX aIlIapaToB), MOIIHOCTh M YaCTOTA BpameHus (17151 IBUTATENeH ).

B rpade «Kom» - yka3plBarOT KOJMYECTBO OJMHAKOBBIX COCTABHBIX YacTed (AJIIEMEHTOB) B
YCTaHOBKE.

B rpade «IIpumeuanne» ykas3pIBalOT AOMOJHHUTEIBHOE CBEIEHUS, ISl JOKYyMEHTOB BBIMYIIEHHBIX
Ha IByX WM OoJiee JIucTax pa3HbIX (OpPMATOB, YKA3bIBAIOT 0003HAUeHUs (OpMaToB, Hampumep, A4,
A3. Ha yueOHBIX yepTexax 3Ta rpada ocTaeTcsi He3armoIHCHHON.

DOneMeHThl 3alMChIBAIOT IO IpynnaM B al(aBUTHOM TNOpsAKke OYKBEHHBIX OO0O3Hau€HUH U
3aMoJHSIOT Ta0IMIly CBEPXY BHU3 UEPTEKHBIM HIpU(TOM.

[locne kaxgoro paszzgena cCHEHU(PHUKAUN OCTaBISIOT HECKOJIbKO CBOOOJHBIX CTPOK st
JIOTIOTHUTEIbHBIX 3aIIUCEH.

I[Ipumep BbINOJTHEHHUS
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IMopsiiok BbITIOJIHEHHSI PA0OTHI:

1.Bx0/1HO# KOHTPOJIb;

2.VIHCTpYKTaX MO BBITIOJHEHUIO IPAKTUYECKOI paboThI;

3.CamocrosiTensHas paboTa CTyJICHTOB

®opma npeacTaBjeHUs Pe3yJbTaTa: BHIIIOJHEHHOE MpakTHueckas padota u daitn-otuer Kpurepuu
OLIEHKH:

- «OTAMYHO» - TEOpEeTUYECKHEe 3HAHHS OCBOCHBI IMOJHOCTHIO, 0e3 TpoOenoB, yMeHUus
chopMUpOBaHbI, BCE MPEAYCMOTPEHHBbIE MPOTpaMMOi y4eOHbIE 3aJaHUs BBIIIOJHEHBI, KaueCTBO HX
BBITIOJTHEHHS OIICHEHO BEICOKO.
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- «XOpo1I0» - TEOPETHYECKHE 3HAHUS OCBOCHBI MOJHOCTHIO, 0€3 MpOoOesnoB, HEKOTOPhIE YMEHHUS
cOpMHUPOBaHBI HEIOCTATOYHO, BCE IMPEAYCMOTPEHHBIC MPOTrPaMMON ydeOHbIE 3a/aHUs BBINOJIHEHBI,
HEKOTOPbIE BU/IbI 33aHUI BBHIIIOJIHEHBI C OLTHOKaMHU.

- «Y IOBIETBOPUTEIIBHO» - TEOPETHYECKUE 3HAHHMA OCBOEHBI YACTUYHO, HO MNPOOENBI HE HOCST
CYIIECTBEHHOT'O XapakTepa, HeoOXOAMMble yMEHHUS pabOThl ¢ OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM
copMHUpOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX HNpPOTpamMMoil oOydeHHs y4eOHBIX —3aJaHHi
BBIIIOJIHEHO, HEKOTOPbIE U3 BBINOJIHEHHBIX 33JJaHUM coAep KaT OIINOKY.

- «HeynoBneTBopuTenbHO» - TEOPETUUYECKUE 3HAHUS HE OCBOEHBI, HEOOXOJMMBIE YMEHHUS HeE
c(OpMHUPOBAHBI, BHITIOJTHEHHBIE YI€OHbIE 3a/IaHHsI COACPIKAT rPyObIe OIIMOKH.

IpakTuyeckoe 3ansaTHe Ne 19 UepTe:k niana ocBeTHUTEIbHON CeTH MOMeIIEHUS.
Lean padoTbi:
— HAYYUTCAd MPABUIBLHO BBIOJHATH AIEKTPUUECKUE CXEMBI.
BoinosiHuB padory, Bbl OyieTe yMeThb:
— BBITIOJIHATH DJIEKTPUUYECKUE CXEMBI B COOTBETCTBUU ¢ TpeboBanusimu ECK/I.
MarepuanbHoe o0ecrieyeHnme:
1. JImpaxkTuueckuil MaTepual 1o BapHaHTaM;

2. Terpanp
3. 1K, rpaduueckas nporpamma KOMITAC-3D
3aganue

1. M3yuuTh mpaBumIa BBITIOJHEHUS JIEKTPHUCCKUAX CXEM.
2. BBINOIHAUTH MPAKTUIECKYIO PabOTYy.
Kpartkue Teoperudeckue cBeieHUs:

Ha mnpunnunuansHOi cxemMe H300paxaloT BCE OJICKTPUYECKHE OIIEMEHTBI M YCTPOMCTBA.
JlomyckaeTcst u300pakaTb COCAMHUTENbHBIE M MOHTQXHBIE JJIEMEHThl MO KOHCTPYKTUBHBIM
cOoOOpakeHUSIM. DJIEMEHTBl Ha CXeMe M300pakaloT B BUJE YCIOBHBIX Tpaduueckux oOo3HaueHui. st
3JIEMEHTOB, HCHOJb3YEMbIX B HW3JEIMM YaCTUYHO, JOIMYCKAETCSd OIPaHUYMBATHCS H300pakeHUuEM
WCIOJIb30BAHHBIX 4YacTei. DJIEMEHThl M YCTPOICTBA Ha CXeMe M300pa)KaloT COBMEIICHHBIM WIH
paszHecéHHBIM criocoboM. [Ipu coBmemeHHOM crocoOe M300pakaloT COCTaBHbIE YAaCTU JJIEMEHTOB U
YCTPOUCTB B HEMOCPEICTBEHHON OJIM30CTH JIPYT OT JIpyra.

[Ipn pazHecEHHBIM croco0e COCTaBHBIC YAaCTH DJIEMEHTOB M YCTPOMCTB M300pa)KalOT B pPa3HBINA
MecTax, TakuM o00pa3oM, 4ToObl Oojiee HarJsgHO MPEJICTaBUTh OTAENbHbIE LeNu YCTaHOBKH. [Ipu
pa3HEeCEeHHOM CIIOCO0E BBIIIOJIHEHNE CXEM PEKOMEHTyeTCs TI0JIb30BAaThCs CTPOUHBIM METOJIOM, H300pakas
yCIIOBHBbIE Tpaduueckue 0003HAuEHUsl AJIEMEHTOB IMOCJEI0BAaTENbHO JAPYr 3a OPYroM IO NpsAMOH, a
OTJIeIbHBIC LIETIU PSAIOM, 00pa3ysl TOPU3OHTANIbHBIE WM BEpTUKAJbHbIE CTpOKU. [l1st ynoOcTBa yTeHUs
JOITYCKAaeTCsl CTPOKU HyMepoBaTh apabckumu nudpamu
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Puc 33

Ha CBO60,[[HOM oJi€ CXEMbI JOIIYCKACTCd IOMCEHIATh YCJIOBHBIC 0003HaUYCHUS OTACIBbHBIX
OJICMCHTOB HJIN YCTPOI\/’ICTB, BBIIIOJTHCHHBIX COBMCIIICHHBIM CII0CcOO0OM. HpI/I OTOM 3JICMCHTHI,
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UCIOJIb3YeMble YaCTUYHO, H300paKalT C YKa3aHHEM HCHOJb3YEeMbIX W HEUCIOJIb3YeMBIX YacTei,
M300paxcasi BEIBOJIbI HEUCIIOIB3YEMbIX YaCTEH KOopoUe.

[Tpu n300pakeHNN HA OJTHOW CXeMe Pa3IMYHBIX (PYHKIIMOHAIBHBIX IETeH JOMyCKAeTCsl pa3indarh
WX TOJIIMHON JIMHUH. PeKoMeHIyeTcss MpUMEHsTh He Oojiee TpeX pa3MepoB JHHUN O ToimuHe. J[is
YIOPOILIEHUA CXEMbl BO3MOYKHO HECKOJIBKO JJEKTPHUYECKH HE CBSA3AHHBIX JIMHUW CIMBaTh B JIMHUIO
TPYNIIOBOM CBSI3W, HO MPU TMOJXOJE K dJIEMEHTaM KaXAYyl0 W3 HUX H300pakaloT OThenbHO. Jlunuu
AJIEKTPUIECKON CBSI3H, CIIMBACMBIC B TPYIIIIOBYIO HE JIOJDKHBI UMETh Pa3BETBICHHUN MPH HEOOXOTUMOCTH
Pa3BETBICHUN MX KOJMYECTBO YKa3bIBACTCS IIOCIE IOPSAKOBOIO HOMEpa uepe3 Apyryr 4depry. Bcee
AJIEMEHTHI JIOJDKHBI UMETh TIO3UIIMOHHBIC 0003HAYCHUS, TIPOCTABIISIEMBIC PSJIOM - CIIpaBa W CBEPXY.

KM /KM KM
\l

Puc 34
Hanpumep,

KM - ocHOBHOE MO3UIIMOHHOE N300pakeHNe MarHUTHOTO ITyCKaTeIsl.

Bce aneMeHThI, BXoAdIIUE B CXEMY JOJOKHBI ObITh OJJTHO3HAYHO ONPEENICHbl Ha MPUHLIUINATBHON
cxeme. Ha cxeme pexomeHayercs yKas3blBaThb XapaKTEPUCTUKH BXOJHBIX M BBIXOAHBIX LIETEH
(HampshKeHHe, CHIly ToOKa, compoTuBieHue). CocTaBieHHE NPUHIUIHUAIBHBIX JJEKTPUUECKUX CXEeM
MIPOM3BOJIMTCS HA OCHOBAHUU TpeOOBaHUM TexHHUYecKoro 3aaaHus u B coorBeTctBuu ¢ I'OCT 2.702-75 u
ECK/. IlpaBuia BBINOJHEHHs IEKTPUYECKUX cxeM. Ha IpuUHOMIIMAIbHBIX CXeMaxX CHIJIOBBIE LENU
OOBIYHO pa3MEIIAIOT CJIeBa M M300pa)kalOT HUX TOJICTBIMM JIMHUSAMHM, a LENH YIpPaBJICHUS MOMELAt0T
CIpaBa U 4epTAT TOHKMUMH JIMHASIMHU

[IpuMep KOMITOHOBKH YePTEKa MPUHIUITAATIBHOMN 3JIEKTPUYECKON CXEMBI IIPUBENIEH Ha pUC 35

Cunogbie yenu
Uenu ynpaenenus Mepevexs
3NeMeHToB
(cneyndurayma)
XapaKkrepucTuku
anekTpoasurarenei
Lenu Ouarpammb!
vKnorpamma
4 P curHanu paborbi OcHoeHas
paboTbl MexaHu3mMa
3ayuun nepekniovarens Hapnuco
Pucynok 35

Ha npuHnunuaabHeIX cxeMax BCe 3JIEMEHThI KaXKI0r0 JIEKTPUUYECKOr0 YCTPOWCTBA MOKAa3bIBAIOTCS
OTJENIBHO U pa3MelIaloTcs Ui yaoOCTBa YTEHMs CXEMbl B pPa3jIM4YHBIX €€ MECTaxX B 3aBUCUMOCTH OT
BBITMOJTHEHUS (PYHKIIMH

Bce aneMeHTB! 0HOTO U TOTO K€ yCTPOWCTBA 0003HAYAKOTCS OJJUHAKOBBIMHU OYKBEHHO-LIU(POBBIM
kogoMm, B cootBerctBuM ¢ ['OCT 2.702-75 u ECKJ. O6o3naueHuss OyKkBEHHO-IIU(POBHIE B
NIEKTPUYECKUX CXEMaX.

Ilopaua HanpsHKEHUS HA CUIIOBBIE LENM JOJDKHA OCYHIECTBIIATHCSA MOCPEICTBOM aBTOMAaTHYECKOTO
BBIKJIIIOYATENSA, LIENH YOPABIEHUS B CIOXKHBIX CXEMaxX CIENyeT NPUCOEAMHATh K CETH Yepe3
TpaHchopMaTop, MOHWXKarOMUK HamnpsbkeHue Ao 110B. curHampHble JaMIbl U MECTHOE OCBEIIEHHE
OOBIYHO BKJIIOYAIOTCSA Ha HampspbkeHue 6, 12, 24 wunm 42 B. Jlna obecnieueHust HaaeKHOW pabOThHI
3NIEKTPOOOOPYIOBAHUS JOKHBI OBITh IPEYCMOTPEHBI CPECTBA AEKTPUUECKON 3alIUThI U OJOKUPOBKH.

53



Ilopsinok BbINOJTHEHHS PadOTHI:

1.BxoaHO# KOHTPOJIB;

2.MIHCTpYyKTaX MO BBIIOJHEHUIO TPAKTUYECKON pabOTHI;

3.CamocrosiTenbHas paboTa CTyA€HTOB

dopma npeacTaBiIeHUs pe3yJbTaTa: BHIINOJHEHHOE MpakTHyeckas padora u ¢aitn-oruer Kpurepumn
OLICHKH:

- «OTIMYHO» - TEOPETUYECKHE 3HAHUS OCBOEHBI IIOJIHOCTBIO, 0€3 MpoOenoB, yMEHHUs
cOpMHUpPOBaHbI, BCE TPEIYCMOTPEHHBIE IMPOrpaMMOM YydeOHBIC 3aJaHWs BBINIOJHEHBI, Ka4eCTBO HX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOpo1I0» - TEOPETHUECKHE 3HAHUS OCBOCHBI TOJHOCTHIO, 0€3 MpOoOesoB, HEKOTOPhIE YMEHUS
c(OpMHUPOBAHBI HEIOCTATOYHO, BCE IMPEILyCMOTPEHHBIE MPOrpaMMON ydeOHBbIC 3aJaHHs BBIIOJIHEHBI,
HEKOTOpbIE€ BU/IbI 3a/laHUM BBIIIOJIHEHBI C OIIMOKaMHU.

- «Y IOBIETBOPUTENBHO» - TEOPETUYECKUE 3HAHMS OCBOEHBI YaCTUYHO, HO IPOOENbl HE HOCIT
CYLIECTBEHHOTO XapakTepa, HeoOXOAMMbIE yMEHHs pabOThl C OCBOEHHBIM MaTepUajioM B OCHOBHOM
chopMUpOBaHbl, OOJILIIMHCTBO TMPEAYCMOTPEHHBIX MporpamMmon oOy4deHHs y4eOHBIX 3aJaHuil
BBITNIOJIHEHO, HEKOTOPBIE U3 BHIMIOJHEHHBIX 3a/IaHUI cofepKaT OIINOKH.

- «HeynoBneTBopuTENbHO» - TEOPETUUYECKHE 3HAHUS HE OCBOEHBI, HEOOXOJMMBIE YMEHUS He
chopMHUpOBaHbI, BHIIIOJIHEHHBIE YUEOHbIE 3aaHUsI COJepKAT rpyOble OIIUOKH.
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