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1. O0mue mooKeHUd

KonTponsHo-u3meputensasle Marepuansl (KMM) npenHa3sHaueHsl 1151 KOHTPOJISA U
OLICHKM 00pa30BaTeIbHBIX JOCTH)KEHHH OO0YYalolIMXCs, OCBOMUBIIUX HPOrpaMMy

y4eOHOM TUCIUTUIHBI

OI1.01. UmxenepHas rpaduka

KM Bki104alOT KOHTPOJIBHBIE MaTepUalibl JJIsl MPOBEJICHUS TEKYILIETO KOHTPOJIS
U IPOMEKYTOUHOM aTTecTannu B hopMme ougpgpepenyuposannozo 3auéma

KWM pa3zpaboTtanbl HAa OCHOBaHUU MOJIOKEHUIM

- OCHOBHOM mpodecCHOHaIbHON 00pa3oBaTEIbHOM MIPOTPAMMBI IO HAIMPABICHUIO
noaroroBku  crenuanbHoctT  CIIO  23.02.06 TexHuveckass 3JIKCIUIyaTalMs
MOJABHKHOT0 COCTABA KeJIe3HbIX 10POr

- nporpammbl  yueOHoM gucuumiuasl  OILO1. WHxkeHepHas rpaduka



2. PE3YJIBTATHI OCBOEHHUSA YUYEBHOM JUCIIAJINHBEI,
HOJJIEXKXAINUX ITPOBEPKE

2.1. lIpodeccuoHanbHbie W 00IIMEe KOMIETCHIMH, MOJJeKalIue NMpPOBepKe NpPH

BBINNOJIHCHUMU 3aJaHUA

B pe3ynbpTare KOHTPOJISI M OLIEHKHU 10 MPO(PECCHOHATBHOMY MOAYIIO OCYIIECTBISETCS

MPOBEpPKa CIEAYIOUNX MPOPECCUOHATBHBIX U OOIIUX KOMITETEHIHIA:

OK 1. IloHumarh CyIIHOCTh U COLMAIBbHYIO 3HAYMMOCTbh CBOEH Oymymieil mpodeccun,
IIPOSIBJIATH K HEW YCTOWYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTb, BHIOMpATh THUIIOBBIE METOIBI U
CrIO0COOBI BBITTOJIHEHHSI TPO(ECCHOHANBHBIX 3314, OLIEHUBATh UX A3PPEKTUBHOCT U KaUeCTBO.

OK 3. IlpuHuMaTth penieHus: B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTyallUsX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiaTh MOUCK M HCHOJIb30BAHME HH(MOPMAILMHM, HEOOXOIUMOU s
3 PEKTUBHOTO BBIMOJHEHHUS MPO(ECCUOHAIBHBIX 3a/ad, MpOo(pecCHOHATBHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. MUcnonb3oBarb  HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUHM B
npo(heccuOHaTbHON 1eATETbHOCTH.

OK 7. bparp Ha ceOs OTBETCTBEHHOCTh 32 pabOTy WIEHOB KOMaH/bI (MOAYMHEHHBIX), 32
pe3ysbTaT BHIMOJIHEHHS 3aJaHUH.

OK 8. CamocToATenbHO ONpEAeATh 3aJaud NPO(PECCHOHATBHOTO W JIMYHOCTHOTO
pasBUTHs,  3aHUMAThCs  CaMOOOpa30BaHMEM, OCO3HAHHO  IUIAHMPOBATh  MOBBIIICHHUE
KBaJTU(DUKAITAH.

OK 9. OpueHTHpoBaThCs B YCIOBUAX YacTOM CMEHBI TEXHOJOTHH B MPOQECcCHOHANBHOM

ACATCIIBHOCTH.
COI[Cp)KaHI/IC AUCHUIUIMHBI OPUCHTHUPOBAHO HA MOATOTOBKY CTYACHTOB K OCBOCHHIO

npodeccuoHanbHBIX  Moaynaed — cmenuanbHocTH  23.02.06 TexHuueckas OKCIUTyaTalus

MMOABHIKHOTO COCTaBa KCJIC3HBIX 10POT

Y OBJIa/IEHUIO MPO(ECCHOHATBHBIMUA KOMITETEHIIUAMHU:

IIK 1.4 CoctaBisTh OTYETHYIO JOKYMEHTAIMIO 10 TEXHUYECKOMY OOCITY)KHBAaHUIO M
PEMOHTY JIEKTPUUECKOTO U AIEKTPOMEXaHUUYECKOT0 000py10BaHHUS.

I1K 2.1. Opranu3oBbIBaTh U BBINOJHATH PabOTHI MO SKCIUTyaTallud, OOCIY)KMBAHUIO U
PEMOHTY OBITOBOM TEXHUKHU.

I1IK 2.2. OcymiecTBasATh TUArHOCTUKY M KOHTPOJIb TEXHHYECKOTO COCTOSHHUS OBITOBOM
TEXHUKH.

IIK 2.3. IlporHo3upoBaTh OTKa3bl, OINpPENENATh PECypchl, OOHAPYKUBATh JEPEKTHI

ANEKTPOOBITOBON TEXHUKHU.



B pe3ynbrate ocBoeHUs yueOHON AUCIUILTMHBI O0YYaOUIHIiCs ODKEH YMeTh:

- BBIMOJHATH  Tpaduueckue  H300pakeHUS  TEXHOJOTMYECKOro  oOOpydOBaHUS U
TEXHOJIOTUYECKUX CXEM B PYYHOU U MAIIMHHON rpaduke ;

- BBIIIOJIHSATH KOMIUIEKCHBIE YEPTEKU F€OMETPUUECKUX TEJ U MPOEKIMU TOYEK JIEKAIIUX Ha UX
MOBEPXHOCTH B PYYHOW M MALIMHHOM rpaduke.

- BBINOJHATH 3CKU3bl U TEXHUYECKHE PUCYHKH U UYEPTEXKHU IETANCH, UX DJIEMEHTOB, Y3JOB B
PYYHOH M MAIIMHHOMW TpaduKe;

- 0hOpMIIATH TEXHOJIOTMYECKYI0 M KOHCTPYKTOPCKYIO JOKYMEHTAIMI0O B COOTBETCTBUHU C
JNEHUCTBYIOLIEH HOPMAaTUBHO-TEXHUYECKOU JOKYMEHTALIUEN;

- YUTaTh YEPTEeXKM, TEXHOJIOTUYECKHE CXEeMbl, CHEHU(PHUKALUA M TEXHOJOTHUECKYIO
JOKYMEHTAIHIO 110 TPOQHITIO CIIEHUATIbHOCTH;

3HATh:

- 3aKOHBI, METOABI U IPUEMBI IPOECKIITUOHHOTO YEPUEHUS;

- KJIACCHI TOYHOCTH M UX 0003HAUECHUE HA YePTEkKax;

- IpaBuiIa 0()OPMIICHUS U YTEHUSI KOHCTPYKTOPCKON M TEXHOJIOTUYECKOH TOKYMEHTAIUH;

- TIpaBUJIa BBINIOJIHEHUS YEPTEKEH, TEXHUUECKUX PUCYHKOB, 3CKHU30B U CXEM, F€OMETPUUECKUE
NOCTPOEHHS M TpaBUia BBIYCPUMBAHUS TEXHUYECKUX JAeTalel; -CcrocoObl IpaduuecKkoro
NPEJCTAaBICHUS TEXHOJOTHYECKOro O0OOpYJOBAaHUS M BBIMOJIHEHHUS TEXHOJIOTHYECKUX CXEM B
PYYHOH M MamMHHOM rpaduke; -TEXHUKY M TNPUHIMIBI HAaHECEHUS pa3MEpOB; -THIBI U
Ha3HaueHUe crneuu(puKanuii, TmNpaBWiIa HUX UYTEHUs M  COCTaBJICHUS; -TpeOOBaHUS
rOCylapCTBEHHBIX CTaHAapTOB EnuHON cucteMbl KoHCTpykTopckoi nokymeHtaunu (ECKJI) u

Enunoii cucremsl TexHosornueckout nokymentauu (ECT/I).



3. KOMIIVIEKT ONEHOYHBbIX CPEJACTB

3.1. BemmouHenne npaktudeckux pador (IIpuiaoskenme 1. Meroguyeckue yKazaHMs K
BBINOJHEHHI0 TpakTH4YecKux pador). Lleab BBHIMOTHEHHS NPAKTHUYECKUX pPadOT TO
mucuuiuinae «MHkeHepHas rpaduka»: mpakThdeckue padoThl MperHa3HAYEHBl Ui OCBOCHHS
TEOPETHUECKUX 3HAHMM M MPHUOOpPETeHUS HEOOXOAMMBIX NMPAKTHUYECKHMX HABBHIKOB U yMEHHIA.
I'paduueckue paboThl mpoBoAATCS 1Mo pazzaenam: I papudeckoe odopmienue yeptexxeit, Buas
IIPOCLIMPOBAHUA M DJEMEHTBHl TEXHMUYECKOTO PHCOBaHUSA, MalIMHOCTPOUTEIBHOE YEpUEHHUE,
MammnHas rpaduka. Meronuueckue ykasaHus Ui IPOBEACHUS NMPAKTUYECKUX pabOT COCTOST
U3: - TEOPETUYECKON YacTH, IJ€ CUCTEMATU3UPOBAaHbl OCHOBHBIE TEOPETUYECKHE IOHATUS
HE00X0AUMBIE ISl IPOBEIEHUs pabOTHI; - MPAKTUYECKON YaCTH, Iie cHOPMYITUPOBAHBI 3a/IaHHS,
KOTOpbIE HEOOXOJMMO BBIOJHUTh B XOJ€ pa0OThI; - MOCIEIOBATEIBHOCTH BBITOJIHEHUS
3aJlaHus, YTO TO3BOJIUT yBEpPEHHEH paboTaTh CaMOCTOSTENBbHO; - 3aJaHus Ui rpaduyeckon
paboThl AN 3aKpeIvieHWs TEOPETHYECKMX 3HAHUM M NPHOOpPETeHUsT HEoOXOIUMBIX
IIPAKTUYECKUX HABBIKOB U YMEHHMH (IO OTAENBHBIM TEMaM); - CIUCKa JuTeparypsl. s
YCIIEIIHOTO  BBIMOJHEHUS TpapuuecKkoil pabOThl CTYAEHT JOJDKEH O3HAKOMHUTBCA C
TEOPETUYECKOW YacThlO, YCIOBHUSMM BBINOJIHEHUS 33JaHUd M IOCMOTPETh IPUMEPHI
BBITMIOJIHEHUST B paboueil Terpagu. CpokW BBIJAYU 3aJaHUs, MPEJOCTABICHUE BBIIOJHEHHOM
rpaduyueckoil paboThl M OLEHKa 3a paboTy (UKCUPYIOTCS B XKypHaje. Bpems BBITIOJHEHUS
rpagpudeckux paboT ompenensercss pabodel NporpaMMoil TUCHUIUIMHBI M KaJeHIApHO-
TEMaTUYECKUM IIaHOM. ['paduueckue paboThl BHINOJIHAIOTCS CTYJCHTAMH 110 WHAUBUIYAIbHBIM
3aJaHusAM. BapuaHT WHAMBUAYaJbHOTO 3aJaHUsl BbIAAETCA CTYACHTY COIVIACHO HOMEPY
CIHMCOYHOTO COCTaBa Mo y4yeOHOMY KypHasly U3 cOOpHHUKA 3a/laHUIl 10 MHXKEHEPHOU Tpaduke ¢
IIPUMEPAMU BBIIOJIHEHUS YEPTEXKEN Ha KOMIIBIOTEDE.

Boinosnnenue rpaguyeckux pador. Lleab BoimonHeHus: rpadpuueckux padboT MO JUCHUILINHE
«MmxenepHass rpaduka»: rpaduyeckue pabOThl  MpeaHa3HAueHbl Uil 3aKpeIuICHUs
TEOPETUUYECKUX 3HAHWUMN, MPAKTUUECKUX HABBIKOB M yMeHUH. ['paduueckue paboThl MPOBOIATCA
no pazgenam: [paduueckoe odopmieHue ueprexeil, Bumsl mpoenupoBaHUS U DIEMEHTHI
TEXHUYECKOTO PHCOBaHMs, MalMHOCTpOuTeNbHOE yepuenne, MamunHas rpaduka. OCHOBHbIE
PEKOMEHAALIMH 10 BBIIIOJHEHUIO YEPTEKEH.

1. Bce uepreku MOJDKHBI BBIIOJIHATHCS B COOTBETCTBUU CO CTaHAapTaMu EnuHONW cucTemsl
KOHCTPYKTOPCKOH TOKYMEHTAIIUH, OTINYATHCS YeTKHUM U aKKYpaTHBIM O(opMIIeHUEM.

2. ToHkue NUHUK YepTexa PEeKOMEHIyeTcs BBINONHATH Kapanmamamu 2T u T, a nus nuHuit
o0BonKM - KapaHgamamu TBepAaoctd TM, M. Bo3MOXHBI OTCTYIUIEHUS! OT YKa3aHHBIX HOPM B
3aBUCUMOCTH OT KauecTBa Oymaru. JIMuHMM OOBOJAKM JOJDKHBI OBITh YETKUMH, HEMHOTO

BJABJICHHBIMU B Oymary. X BBINONHSAIOT KapaHAAIIOM, 3aTOYEHHBIM Ha JUIMHY 25-30MM,
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rpudeneM KoHUYecKo ¢opmbl wiM B Buae jonatku. [lepen Hayamom paboThl HEOOXOIMMO
OpraHu3oBaTh paboyee MEeCTO, NMPUBECTH B MOPSAOK M COCTOSHHE YHUCTOTHI MHCTPYMEHTHI,
nocobus. MHCTpyMEHTBI pa3joXHUTh CIIpaBa, OCBETUTENbHBIM NHpuOOp — cnea. JluHum c
IIOMOUIbI0 HHCTPYMEHTOB CJIEAYET IPOBOJAUTH CJIEBA HAIIPABO U CHU3Y BBEPX.

3. I'padmyeckue pabOTHI BBHIOTHSAIOTCS Ha JHCTaX dyepTexHoi Oymaru. CTaHnapTHbIE pa3Mephl
¢dopmaroB nuctoB yeprexkeit onpenenensl [OCT 2.301-68. B coorBerctBun ¢ [OCT 2.104-68
YepTeK UMEET PaMKy Ha PacCTOSIHUM OT JIeBOM rpaHullsl opmara 20MM, OT TpeX JAPYTUX CTOPOH
SmM. Pamka BBINOJHAETCS CIUJIOMIHOW TOJICTOM OCHOBHOW JMHHMEW. JleBoe moje ueprexka
UCTIOJNB3yeTca sl OpONIIOPOBKM B anbOOM. YUepTek COMpOBOXKAAETCS OCHOBHOW HAIIMUCHIO,
KOTOPYIO pacmojiaraioT B MpaBoM HibkHeM yriy. Ha mucre dopmata A4 (210x297) ocHOBHYIO
HAAMKUCh paclojaraT TOJIbKO BA0Jb KOpoTkoil croponsl. I'OCT 2.104-68 ycranaBiuBaer
(bopMBI, pa3Mepsl, HOPSIOK 3aMOTHEHNUS OCHOBHBIX HAJIUCEH U TOTIOJHUTENBHBIX Tpad K HUM B
KOHCTPYKTOPCKUX JJOKyMeHTax. Ha ueprexax BbloyHAeTCs Haanuch no dopme 1 - (185x55).

4. Ilpu BBIIOJIHEHUH YEepTEKEl MPUMEHSIOT MacIiTaObl H300pakeHU, KOTOpbIe YCTAHABIUBACT
I'OCT 2.302-68. IIpeanodruTenbHbIM MaciiTaboM JUIsl Y4eOHBIX YepTekell siBiseTcss MacuTad
1:1 (u300pakeHue B HATYPATbHYIO BEIUYHUHY).

5. Ilepen BHIMOJIHEHUEM YepTEXka HYKHO IMOATOTOBUTH (JOPMAT: BBIYEPTHTH PAMKY U OCHOBHYIO
HA/MUCH (3alOJHUTHh B KOHILE paboTsl). HaunHate paboTy Hax uepTe)koM HEOOXOIUMO C €ro
pasMETKH: HAaHECEHHWE OCHOBHBIX HM300paXEHHUH B ILEISIX PAaBHOMEPHOIO 3arOJIHEHUS IOJIS
yepTexka. Bce NMHMM MpU 3TOM BBINOJHSIOTCS TOHKHUMH, YTOOBI OBLIO JIETKO HMX YIAIUTh
pPE3UHKOMN. 3aTeM MpPOBOJAAT OCHM CUMMETPH, LIEHTPOBbIE JUHUM. [IpUBOIAT NMMHUKM KOHTYypa U
MIPOYEPUMBAIOT OTJEIbHBIC IEMEHTHI M300paKEHHUsI, 3aT€M — BHIHOCHBIC U Pa3MEpHbIC JINHUMU.
BBINOAHAIOT IITPUXOBKY M HaanmucH. JIMIIHUE TUHUM, HE TMOJUIeXaliue OOBOJAKE, YIANISIOT
pe3uHKoil. OOBOIAT IyrH, OKPYKHOCTH, OCEBBIE U JPyrue TOHKUE JMHUU, BCE TOPU30HTAIIbHBIC,
BCE BEPTUKAJIbHbIE W HAKIOHHBbIC JMHUU. TOJIIMHA JMHUNA YepTeka JOJDKHA CTPOro
cootBercTBOBaTh ['OCT 2.303-68.

6. Hapnucu Beimonsstores yeprexHsM mpudrom (IOCT 2.304-81).

7. Ilpu BeIMOMHEHHM TpaduuecKux padoT pas3peliaeTcss UCHOIb30BaTh (PopMaThl C TOTOBOM
PaMKOU U OCHOBHOM HAJIIHCHIO.

Kpurepun onenox rpagpudecknx pador cryaentroB no aucuuminie OIL.01 WuxenepHas
rpaguxa.

Ouenka «5» craBHTCS, KOTJa CTYJCHT: a) MOJHOCTBIO OBJIAJIE] MPOTPAMMHBIM MaTepHajoM,
SICHO, IPOCTPAHCTBEHHO MpeACTaBisieT GopMy MPEAMETOB MO0 UX M300paKeHHSIM, TBEPJO 3HACT
U3yUeHHbIC TpaBUIa M YCJIOBHbIE H300paxeHus; O) maéT YETKUH M TNPaBUIBHBIA OTBET,
BBISIBJIIIONIMI MOHMMaHHE M CO3HAHHWE Y4eOHOTO Marepuana M XapaKTepH3YIOUIU MpOYHbIE

3HaHHuA, U3JI0KCHHBIC B JIOTUYECKOM MoCJaca0BaTCIbHOCTHU C UCIIOJIb30BAHHUEM HpHHHTOﬁ B KypcC¢C



YepyeHUs] TEPMUHOJIOTMH; B) YEPTEK BBIIOJIHEH B COOTBETCTBMM CO CTaHaapramMu EnuHoi
Cucremsr Koncrpykropckoit nokymentarnuu (ECKJI) 6e3 ommbok u ucnpaBieHui.

Onenka «4» CTaBUTCS, KOTJa CTY/IEHT: @) MOJIHOCTBIO OBJIa/E] IPOTPaMMHBIM MaTE€PHAJIOM, HO
YEepPTEeXKU YUTACT C 3aTPYJHEHUEM, MpaBUIIa N300paKEeHHUsI M YCIOBHBIE 00O3HAYCHUS 3HAET; 0)
IIPY YTEHUU YEPTEXKEW JOMyCKAaeT HEKOTOPYIO HENOJHOTY OTBETA M OIIMOKH BTOPOCTEIIEHHOTO
XapakTepa, UCIPABIEHUE KOTOPBIX OCYHIECTBJIAET C HEKOTOPOM IMOMOILIBIO NPEMNOABATENS. B)
YepTexk BBIMOIHEH 0e3 oTkIoHeHuH oT ctangapToB ECKJI, HO mMeeT psii HETOYHOCTE! U Cie/Ibl
UCIIPABIICHUM.

Onenka «3» cTaBHTCSl, KOTJa CTYAEHT: a) OCHOBHOM Marepual 3HAaeT HE TBEPAO, HO
OOJIBIIMHCTBO YCIOBHOCTEH, M300pakeHUd u 00O3HAUEHUH 3HAeT; 0) OTBET NAaeT HETOJHBIMH,
YEepTEeXKU UYUTAET HEYBEPEHHO, TpeOyeT MOCTOSIHHOM MOMOIIM MpernojaBaTeiss U YacTHYHOTO
IIPUMEHEHUSI CPEICTB HAIVISIIHOCTH; B) YEPTEXK BBINOJIHEH C HE3HAYUTEIBHBIMU OTKJIOHEHUSIMU
ot cranaaproB ECKJl u nmeer cieapl uCpaBieHUi.

OueHnka «2» cTaBUTCS, KOTJIa CTYJCHT: a) OOHapyXKHBaeT HE3HAHWE M HETIOHUMaHue OOoJbIlei
win HauOojiee BaXHOM YacTM Marepuaia; O) OTBET CTPOMT HECBS3aHHO, JOITyCKaeT
CYIIECTBEHHbIC OIIMOKH; B) 4YEPTEX BHINOJHEH ¢ HapymeHusMmu ctangaptoB ECKJl, He
IIOJUIEKUT UCIIpaBiIeHUIO. [10U1eKUT OJIHOM IIepeeliKe.

Ounenka «1» cTaBUTCS, KOT/Ia CTYJCHT: a) OOHApY)KMBaeT IMOJIHOE HE3HAHHE U HETOHHMMaHue
yueOHOTO MaTepuaa; B) Ha MPOBEPKY MPEIbSIBICH MYCTON JIUCT KOHTPOJIBbHOM PabOTHI.

[Tpu HEYOBIETBOPUTEIBHOM OIIEHKE PaboTa CTYIEHTOM BBIMOJIHSAETCS 3aHOBO.



BIOJUKETHOE TTPO®ECCHOHAJIBHOE OBPA3OBATEJIBHOE YUPEXIEHNE
. OPJIOBCKOU OBJIACTH
«OPJIOBCKNU TEXHUKVYM ITYTEN COOBUIEHNA UMEHU B.A. JIAITOYKMHA»

PACCMOTPEHO CornacoBano:
Ha 3acepanun 11K 3aMecTuTeNb TupeKTopa rno YP
IIpotokon Ne_ ot E.B. O3eposa
« » 2017r.

[Ipencenarens

B.B. Kypamosa

METOJUYECKHUE PEKOMEHIALIMA
10 BBIIOJIHEHUIO IPAKTUYECKUX pabOT

JUCHUTUJINHA: OIT 01 «uxenepHas rpaduka

CIIEHMAJIBHOTDB CIIO 23.02.06 Texnuveckasi 3KCIIyaTalusi MOABUKHOIO

CoCTaBa KECJIC3HbIX J10POr



Meronnueckne ykazaHus I BBINOJHEHUS MpakTtuyeckux 3Hanud no OII 01
«nmxenepnas rpaduka» 23.02.06 Texnudeckasi IKCIIyaTalusi MOJABUKHOTO
COCTaBa JKeJIe3HBIX J10POr

COCTaBJIE€HbI B COOTBETCTBUU ¢ paboueid mporpammoinn OIl 01 «Uuxenepnas

rpaduka»

Opranmzanus-pazpadbotunk: BIIOY OO «OpnoBckuil TEXHUKYM TyTel

cooOmieHusa nmeHu B.A. Jlarmoukuuay

PazpaGoTumku:

Cumonona ['.H., 3aM. nupektopa no yueOHO-meTonuueckoit padbore BIIOY OO
«OpoBCKU TEXHUKYM IyTel cooOuieHus nmenu B.A. Jlamoukunay

MuponoBa E.B.., npenogaBarens BIIOY OO «OpnoBckuid TEXHHKYM NyTel

cooOmrenusa nmeru B.A. Jlarmouknuay

PaccmotpeHo, 0100peHO W PEKOMEHIOBAaHO K HCIOJIb30BAHHIO Ha 3aceJaHuH
IIPEIMETHO-IIUKIOBON KOMHCCHH 3KEJIC3HOJOPOKHBIX TUCIMILIAH

ITpoTokos No OT « » 201 _r.

IIpoBepeHno: CornacoBaHo:
3aM. qupeKTopa

MeTtoauct

O3sepona E.B.

Kucenena E.II. Cumonona I'.H.
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IlosicHuTeENBHAS 3anMCKa
IIpakTueckoe 3anaTueNel
[IpakTuueckoe 3aHsTHEN2
[IpakTuueckoe 3aHsTHEN3
[IpakTuueckoe 3ansTHEN4
IIpakTueckoe 3ansaTueNeS
[IpakTuueckoe 3aHsATHENO
IIpakTueckoe 3anaTueNe7
[Ipaktuyeckoe 3aHsTHENS
[IpakTuueckoe 3aHsATHENY
ITpaktuueckoe 3ansTHEN]10
[TpakTuueckoe 3ansiTueNel 1
[TpakTuueckoe 3aHsTHEN]2
[TpakTuueckoe 3ansTueNel3
[TpakTuueckoe 3ansTueNe 14
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IlosicHUTEeIbHAA 3aIIUCKA

Nuxenepnass rpaduka (QyHKUIMOHATBHO OOBEAMHSET METOJAbI M  CIOCOOBI
rpauyecKoro MpeACTaBICHHS HAYYHO-TEXHUUYECKOW HWH(OpMaINu, BHITTOTHEHUS
TEXHUYECKUX CXE€M M 4YepTeked C y4yeToOM MPUHLUIIOB KOHCTPYUPOBAHUS U
MPOEKTUPOBAHMS, @ TaKXKE TEXHOJOTMYECKUX TPOLIECCOB, YPOBHS  KadecTBa
U3IeIUA W YCIOBUM HX SKCIUTyaTallud B COOTBETCTBUU C CYIIECTBYIOIINMU
HOpPMaMU U CTaHAAPTaMU JJI BCEX OTpacield MPOMBIILIEHHOCTA U MPOU3BOACTBA.
OnuuM U3 yCIOBUM YCHENIHOTO OBJIAJICHUS TEXHUYECKUMU 3HAHUSIMU SIBIISIETCS
rpadguyeckas TpaMOTHOCTb, T.€. YMEHUE BBIMOJIHATh U UATATh YEPTEKHU.

B meToandeckoM nmocoOuu npeacTaBieHbl METOANUYECKUE PEKOMEHIAIIUN K
MPOBEJICHUIO MTPAKTUUECKUX 3aHSATHM, TO3BOJSIOMINX YCBOUTH OCHOBHBIE MOHSTHS,
LEU ¥ 3a/1auu OyAYIIEro creualnucTa.

B MmeToanueckoM mocoOMM MPUBEIEHBI OCHOBHBIE CBEICHUS O MpaBHIIAX
0o(OpMIICHUST YEPTEXKEM, paCKPBITHl aITOPUTMBbI TPAPUUECKOTO PEIICHHS 3a/ad U
OMHUCAHbl TPAKTUYECKUE TMPUEMbl MOCTPOCHUN IO TEeMaM TIE€OMETPUUYECKUX
MOCTPOCHU, TPOCKIIMOHHOTO YEPUYECHUS, AKCOHOMETPUUECKUX HU300paKeHUM, a
TAKXKe JIMHUM Cpe3a U Mepexoa.

Hacrosilmee weTonuueckoe mocoOue TMpelHa3HAuYeHO ISl OKa3aHus
MOMOIIM TpPU BBINOJHEHUU rpaduueckux 3agaHui cnenuanbHoctu 23.02.06

«TexHuueckas OKCILTyaTalusda IIOABHXKHOI'O COCTaBa JKCJIC3HBIX JOPOI».
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IIpakTuyeckoe 3ansiTue Ne 1 «OTpadoTKa NPaKTHYECKUX HABBIKOB
BbIYCPYUBAHUSA: JUHUH YEePTEKA».

Lesb 3a1aHUA: HAYYUTHCH BbIYEPUYUBATH JIUHUH YePTexAa.

JI71s1 BBIMOJIHEHUS YEPTEXKEN MPUMEHAIOT HECKOJIBKO PA3JIMYHBIX YCIOBHBIX JIMHUU.
B 3aBucumoctu ot ee HazHaueHus [ OCT 2.303-68 ycranaBinBaeT HAaMMEHOBAHHUE,
HayepTaHUE U TOJIIUHY JuHUU (Tabnauna 1).

TonmuHa CIUIONTHOW OCHOBHOM JIMHUU S JIOJbKHA OBITH B mpeaenax oT 0,5 go 1,4
MM B 3aBUCUMOCTHU OT BEJIMYUHBI U CIOKHOCTU U300pakeHMUsl, a Takke OT hopmaTa
yepTexa.

JlnvHa WTPUXOB U MPOMEKYTKH MEXKIAY HUMHU JIOJHKHBI ObITh OJIMHAKOBBIMU Ha
BCEM UYEPTEKE.

HITpUXIIYHKTUPHBIE W  IITPUXOBBIE JIMHUM JODKHBI  3aKAHYMBATHCS U
nepecekarbea WTpuxamMu. [Ipy HadepTaHWM MTPUXTYHKTUPHOM JIMHUM BMECTO
TOYKHA MOXHO HAHOCUTH MajeHbKUU mTpux (~1 Mm). LIITpUXnyHKTUPHBIE TUHUH,
MIPUMEHSAEMBIE B KAYECTBE IIEHTPOBBIX, CIEAYET 3aMEHATH CIUIOIIHBIMU TOHKUMH,
eciau AUaMETP OKPYKHOCTH MEHee 12 MM
Jluaum deptexxka AokHBI cooTBeTcTBOBaTh ['OCT 2.303—68. Tun nuHuUU U
TOJIIWHBI BBIOUPAIOT B 3aBUCUMOCTU OT Ha3HAUYECHUS JIUHUU. TONIMHY OCHOBHOM
CIUIOIIHOM JIMHUYM MOXHO BhIOMpath B mpeenax 0,5... 1,4. Ha yueOHbIX uepTexax
pEKOMEHayeTCsl TOMMMHY (S) OCHOBHOW CIUIOIIHOW JMHUM MPUHUMATh PaBHOMU
0,8... 1 mm. TonmuHa ITUHAIA OJHOTO THIA JOJDKHA OBITH OJUHAKOBA IS BCEX
n3o0pakeHWid Ha JaHHOM 4eprexke. Hanmucun Ha deprekax JOJDKHBI
COOTBETCTBOBAThH CTaHJAapTy Ha mpUPT. UToOBI HAyYUTHCS MPaBUIBLHO MHCATh
cTaHgapTHeIM 1pudrToMm, HeobOxomumo wu3zyuuts ['OCT 2.304—81. I'OCTom

YCTaHOBJIEHHI ABa Tuma mpudTta: Tun A u tun b, ¢ HakTIoHOM U 6€3 HaKJIOHA.
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IIpakTnyeckoe 3anaTHe Ne 2 «BbINOJHEHHE HAANHMCEH YePTEKHBIM
mpuPTOM»”.
LeJb 3aHATHSA: HAYYUTH BHINOJTHEHUE HAANKCEH HA YepTexKax.

Jluanu yeptexa nomxkHbl cooTBeTcTBOBaTh ['OCT 2.303—68. Tun nuHuM U
TOJIIHWHBI BHIOUPAIOT B 3aBUCUMOCTU OT Ha3HAUYEHUS JIUHUU. TONIMHY OCHOBHOM
CIUIOIIHOM JIMHUYU MOXHO BhIOMpath B npeenax 0,5... 1,4. Ha yueOHbIX uepTexax
pEeKOMEeHayeTcsl TOMMMHY (S) OCHOBHOW CIUIONIHOW JMHUM NMPUHUMATh PaBHOU
0,8... 1 mm. TommmuHa JTUHUHA OJHOTO THIIA JOJDKHA OBITh OJMHAKOBA JJII BCEX
n300paxkeHWid Ha JaHHOM 4eprexke. Hanmucu Ha deprekax JOJDKHBI
COOTBETCTBOBAThH CTaHJAapTy Ha wmpupT. UToOBl HAYYUTHCS MPaBUIBLHO MHCATh
cTaHgapTHeIM 1pudrToMm, HeoOxomumo wu3zyuuth ['OCT 2.304—81. I'OCTom
YCTaHOBJICHHI JIBa TuMa mpudTa: Tun A u tun b, ¢ HakIoHOM U 0e3 HakioHa. J{Jis
BBITIOJTHEHUS HAJIIHUCEN Ha yepTekax pekoMeHayercs mpudt tuna b ¢ HakIoHOM
75°.

O6pazen OykB u udp mpudra tuna b.

I'OCT 2.304-68 «IlIpudThl uepTexKHBIE» yCTAaHABIMBACT YEPTEKHBIC MIPUDPTHI,
KOTOpPbIE HAHOCSITCA OT PYKH Ha YEPTEKU U APYrue TEXHUUECKUE IOKYMEHThI BCEX
oTpaciiei TMPOMBIIUICHHOCTH U cTpouTenbcTBa. CTaHIapT yCTaHABIMWBAET
cieayromue pasMmepsl mpudton: 2,5; 3,5; 5; 7; 10; 14; 20; 28; 40. Pa3zmepsl
mpudTOB ONPENENAOTCS BbICOTOM h mnpomucHbIX OyKB B  MHJUIUMETpAX.
Hannucu MOTyT COCTaBIISITBCSA W3 OJHUX MPOIMUCHBIX, OYKB; MepBasi OykBa B 3TOM
cly4yae JOJKHA MMETh Ty JK€ BBICOTY, YTO M OCTajbHble. VCkitouenuwe wu3
MOCJEAHEr0  IpaBujia  JIOMYyCKaeTcs Mpu  OPOPMIECHHM  CTPOUTEIbHOU
nokymeHTanuu. bosee Menkue HaaMUCH PEKOMEHAYETCSI COCTABIATh U3 CTPOUYHBIX
OyKB; mpu 3TOM NepBas OyKBa B Hadayie MPEHJIOAKEHUS MUIIETCS KaK MpOIUCHAs,
HO 0e3 yTouieHus: o0BojKuU. JlomyckaeTcsl mucaTh €€ TaKOM e MIUPUHBI, KaKyIO
UMEIOT CTpouHble OYykBbl. [ludpsl, BcTpeuaromuecss B TEKCTE, JOJDKHBI UMETh
BBICOTY MpPOMUCHBIX OYKB (puc. 1). Pazmepsl OykB U nudp, TOAMMUHY UX JTUHUH,
paccTosiHUsI MEXKy OyKBamu, CIIOBAMHU U CTPOKAMU clieayeT OpaTh u3 Tabin. 3, B
koropoi h  oOo3Hauaer  BBICOTY  NOPOMHCHBIX  OykB u  1udp.
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I[IpakTuyeckoe 3anaTne Ne 3 «BoluepunBaHue KOHTYPA JeTAIN».

Heab 3aHATHSA : HAYYUTHCH BbIYEPYUBATH KOHTYPHI 1€ TAJIM.

Kaxnplii 4deprek BBINOJHSETCS Ha JUCTaX uepTexHOM Oymarum Qopmara A3
(297x420 MM) c TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB KapaHjamom. Haanucu u
OYKBEHHO-IUPPOBBIE 0003HAUECHHS Ha JMCTaX BBHIMONHAIOT mpudprom no 'OCT
2.304-81. OcuoBHast Hagmuch BeIIONHSIETCS B cooTBeTcTBHH ¢ ['OCT 2.104-68,
dbopma 1

N3yuute ocHoBHble nonoxenusa ['OCT 2.301-68, 2.302-68, 2.303-68, 2.304-68,
2.306-68, 2.307-68, nanHple B cOopHuKe cTaHmapToB «EnuHas cucrema
KOHCTPYKTOPCKOM IOKYMEHTAIMWUY, U PEKOMEHIYEMYIO JINTEPATYPY.

[Ipu BbhIUEpUMBAHMU KOHTypa JACTalM, COAECPKAIIETO SJIEMEHTHI COMPSHKEHUS,
HY>KHO TOMHHUTbH, YTO 0€3 TOYHOTO MOCTPOEHHUS IIEHTPA U TOYEK COMPSIKEHUS
HEBO3MOXKHO MPABUJIBHO BBIMOJHUTh U OOBECTH dYepTek. BuimonHss 3amaHue,

ClIeayeT COXpaHATb JIMHUKW IIOCTPOCHHUA IIpU OHNPCACIICHUH LCHTPA MW TOYCK

conpspkeHusi. Ha pucynke nzo0paxkeH KOHTYp miiacTuHsbl. (Puc.A)
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IIpakTuueckoe 3ansaTHe Ne 4 «BpInojiHeHHE KOMILIEKCHOTO 4YepTeska
reoMeTpUYeCKHUX TeJl U MPOEeKUN TOUYEK, JIeKAIUX HA HUX».

Heab 3aHATHII: HAYYUTHhCS BBINOJHATHh KOMIUIEKCHBIH 4YepTe:xX M
NPOEKUHH TOYEK.

N300paxenuss NpeaMeToB  Ha  4YepTekaxX  BHIOJHSIOT  METOJ0M
MPSIMOYTOJBLHOTO (OPTOTOHANBHOTO) TpoerupoBaHusi. [lpu 3TomM u3zo0paxkaeMblii
MpeAMET pacrlojiaraloT MEXJy TJla30M HaOMoAaTeNss U TJIOCKOCThIO MPOEKIUH,
4yepe3 BCce TOUKH MPEeAMETA MPOBOST MPOSHUPYIONINE JIYUH MO MPSIMBIM YTIIOM K
MJIOCKOCTH MPOCKIHUHA U MOTYyYarOT IPSIMOYTOIBHYIO (OPTOTOHATIBHYIO) MPOEKIIUIO
Ha TUIOCKOCTU. Bo MHOTHMX ciydasx, 4ToObl MOHSATH GoOpMy MpeaMera, ObIBaeT
HEJIOCTATOYHO OJHOM mpoekiuu. Hanbonee mosiiHOe mMpeAcTaBiIE€HUE O MpPEAMETE
JaeT MPOCLUPOBAHUE HA TPU B3aMMHO MEPHEHIAUKYISPHBIE MIOCKOCTH MPOCKIUH.
UYeprexx BhIMoNHsAECTCS Ha jaucte ¢opmara A4 B Tpex MNPOSKUUSIX JIBYX
F€OMETPUYECKUX TeJd, YKa3aHHBIX MO BapuaHTy. Ha kaxasiii uepTex
reoMeTpuueckoro tena Hanecutre Touku A, B, C. Touka A mpuHaIeKUT pedpy
WM KOHTYpHOU oOpa3zyroimieil; Touka B pacnonoxkeHa Ha BUIMMOW 4YacTu
MOBEPXHOCTH Tena; Touka C pacrmojiokeHa Ha HEBUAMMOMN MOBEPXHOCTH (MpHU
B3IUIsSIIE HAa (PpOHTaNbHYIO Tmpoekiuio). [lo HaMeueHHBIM HaA TOBEPXHOCTHU
F€OMETPUYECKUX TEJNl MPOEKIUSM TOUYEK HalauTe Apyrue ux npoekuuu. Padora
BBITIOJTHSIETC B TOHKHUX JIMHUSX, 3aTeM oOBoautcs. Ha mnocnegneM »stan
3aMo0JIHSIETCS OCHOBHAS HA/IMUCH.

[IpoekuronHoe uepyeHue Oa3zupyeTcsi Ha Marepuajiax HadepTaTeJIbHOU
r€OMETPUM, B  KOTOPOM  M3y4alTcs  CIOCOoObl  u300paxkenus  (Gopm
MPOCTPAHCTBEHHBIX MPEAMETOB Ha MIOCKOCTH. [IpoeKIIMOHHOE YepUeHrne — OCHOBA
MaIllMHOCTPOUTENBHOTO 4YepueHHs. B MPOEKIMOHHOM YEpUYEHUU HU3Yy4YaroTCs
MPaKTUYECKUE MPUEMbI U300PAXKEHUS T€OMETPUUECKUX TE U UX COYETAHUU.

Kakyro Obl cioxnyro (GopMy HU UMENTU MNPEAMEThl WU JACTalId MAalluH,
BCErJla MOXXHO MPEACTaBUTh UX KAK COBOKYIMHOCTh MPOCTEUIIINX T€OMETPUUECKUX
Ten win ux yacted. [loBepxHOCTM JeTanedl MallMH MPEACTaBIAIOT COOOMH

IINTOCKOCTH u IIOBCPXHOCTHU BpallCHUA (L[I/IJII/IHI[pI/I‘-IeCKaH, KOHHNYCCKasd,
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chepuueckasi, TopoBasi, BUHTOBas). llpumep neranu, OrpaHUYEHHON TaKUMU
MPOCTEUIINMHU FT€OMETPUUYECKUMU IMOBEPXHOCTAMHU, MTOKA3aH Ha puc. 9.
N300pakeHne Ha MIOCKOCTH MPEAMETa, PaCIONOKEHHOTO B MPOCTPAHCTBE,
MOJYYEHHOE TIPU MTOMOIIHU MPAMBIX JIMHUN — Jy4eld, MPOBEACHHBIX YEPE3 KAKIYIO
XapakTEPHYI0 TOYKY MpeAMETa OO MEPECEYEHUs] ATUX JIy4el C IUIOCKOCTBIO,
HAa3bIBACTCS MPOEKIUEN ITOTO npeaMeTa Ha JAHHYIO IIJIOCKOCTb.
Toukn mepecedyeHus  Jydell €  IUIOCKOCTBIO  HA3bIBAIOTCS MPOEKIUAMU
TOYEK NPEAMETa, a IUIOCKOCTh, HAa KOTOPYIO MPOEHUPYIOTCA IIJIOCKOCTBIO

MPOEKIUHN

Puc.2
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IIpakTnyeckoe 3ansatue Ne 5 «. IlocTpoenue Tperbeil mpoeKUUM MOAENH MO
ABYM 3aJJlaHUAIM. AKCOHOMETPUYECKAasl IPOCKIUA MOJEIN».

esb 3aHATHSA: HAYYUTHCH MOCTPOCHUIO NMPOEKIMIA.
N300paxenus npeIMETOB Ha YEPTEKAX MOTYUaIOT IPOCIIMPOBAHUEM.
IIpoenmpoBaHue eCTh TPOIECC TOCTPOCHHUS HM300paKCHHUS TMpeaMera Ha
IJIOCKOCTHU MPY MOMOIIK NPOCHUPYIOMMX JIyueld. B pe3ynbraTe 3Toro mpoiecca
MoJtyyaeTcs u300pakeHre, Ha3bIBaeMOoe MPOeKIUeN.
CnoBo "mpoeknus'" B mepeBoie ¢ JaTHHCKOT0 03HavaeT OpocaHue BIIEpeI, BAATb.
[Ipoexunto MoOxkHO HabOIOAaTh, paccMaTpuBasi TeHb, OTOpPACHIBAEMYIO
NpEeAMETOM Ha TOBEPXHOCTh CTEHBI TMPH OCBELICHUH HATOr0 IpeaIMeTa
HCTOYHUKOM CBETA.
Ili10cKOCTBI0 NMPOEKIUH HA3BIBAIOT IUIOCKOCTh, HA KOTOPOW TMOJYYaroT
MPOCKIUIO TTPEIMETA.
AKCOHOMETPHS - CJIOBO IPEUECKOE, B IMIEPEBOJIC O3HAYAET U3MEPEHUE MO OCSIM.
[Ipn mocTpoeHNUH aKCOHOMETPUUYECKHUX MPOEKIIUN pa3Mepbl OTKJIAIbIBAIOT BIAOJIb
OCeH X, Yy, Z.
AKCOHOMETPUYECKME MPOCKIHH  OTIMYAIOTCA  HANIIAHOCTHIO.  [loaTomy
AKCOHOMETPUUYECKUE MPOCKIHUH MPUMEHSAIOT B TEX CiydasX, Korja Tpedyercs

HaTrJIAOHOCTE. Puc. 3.
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IIpakTuyeckoe 3ansitue Ne 6. « IlocTpoeHHme KOMILIEKCHOI0 4YepTeKa
MOJeJIN».

Heanb 3aHATHIL: KaK BbINOJIHATH KOMILJIEKCHBIH
yepTex.

UepTex, HA KOTOPOM MPEACTABIECHBI MPOCKIHUH TOYKH, COBMEIICHHBIE C OJHOMU
MJIOCKOCTHIO, HA3bIBAETCA KOMILUIEKCHBIM yepTexkoM (3mropoM). Ha komrmiiekcHOM
YepTeke TOPU3OHTANIbHAS U (PPOHTANIbHAS MIPOEKIIMK OJTHOM TOUKH PACcoJIaratoTcs
Ha BEPTUKAJIBHOW JIMHUU CBSI3U 2 A1, IEPICHAUKYIAPHON K OCU MPOCKIHHI X1 2.
[Tpumep. 1loCcTpOUTH KOMIUIEKCHBIA YEPTEK TOUKU A, yIAICHHOM OT IUJIOCKOCTH

IT:+ Ha 30 MM, a oT Tmockoctu 12 — Ha 20 MM (pucyHoK 6).

20
Ay

Puc. 6
[IpoBenuTe OCh NEPIEHAMKYISPHO K OCH MOCTPOUTE JTMHHUIO BEPTUKATBHOU CBS3H.
OT ocu MpoeKIui OTIOXKUTE OTPE30K, paBHbIN 30 MM, — MONy4YUTEe PPOHTAIBHYIO

MPOEKIUIO TOUYKUA A 2. AHAJTOTMYHO OTJIOKUTE OTPE30K A1:2A+, paBHbId 20 MM, —

IMOJIYUYHNTC TOpU30HTAIIBHYIO IMPOCKIIHIO TOYKH A

HOCTpOCHHOC I/I306pa)KCHI/Ie ABIACTCA HCKOMBIM KOMINICKCHBIM YCPTCIKOM H

OIIPCACIIACT IIOJIOKCHUC TOYKH AB IMpOCTPAHCTBCE.
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IIpakTuyeckoe 3ansaTHe Ne 7. «BbINOJHEHHE KOMILUIEKCHOIO 4YepTeKa

nepeceKkarimx Tejm.

He.]'lb 3aHATHA: HAYIYUTbLCHA BBINNOJHATD KOMILJIEKCHBIH YEPTEXK C

nmepeceycHueEM.

[Ipy BBINOJIHEHUH KOMIUIEKCHOTO YEPTEXKA MOJEIH MO €€ aKCOHOMETPUUYECKOU
MPOEKIIUKU HEOOXOIMMO MPaBUIILHO PACIIOJIOKUTh U300pakeHus: Ha uepTexe. Ha
(pOHTANBHON TMJIOCKOCTA MPOCKIUNA CIeAyeT IOMECTUTh TO HU300pakeHue,
KOTOpoe HanboJiee MOJIHO MPEACTaBIISIET (DOPMBI U pa3MEPhl MOJICITH.

Ecnu wm3oOpaxaemass MOJeidb HMMEET IJIOCKOCTH CHUMMETPUHU, TO €€ 4YepTEx
HAYUHAIOT BBITOJHATH C MMPOBEICHUS COOTBETCTBYIOIINX OCEW CUMMETPUHU.

IIpr BBINIOTHEHUM KOMIUIEKCHOTO YEpTEKa MOJEIA IO JBYM 3aJaHHbIM €€

MPOEKLUSIM HEOOXOUMO YBUJETh MOJHBIM 00pa3 Mojeinu (aKCOHOMETPUUYECKYIO

MIPOEKITUIO)
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IIpakTuyeckoe 3ansatue Ne 8 «IlocTpoeHue ceyeHUil TreOMETPHYECKHX TeJl
IJIOCKOCTLIO»
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eb 3aHATHA: HAYYUTHCHA CTPOUTH CEUYEHUSI FTeOMEeTPHYECKHUX TeJl.

MHorue nerainy, MpUMEHsIEMbIC B TEXHHKES, MIMEIOT pa3IndyHbIe cpe3bl. BeipaboTka
YMEHHS CTPOUTH CPE3bl B OPTOTOHANBHBIX MPOCKITUSIX, B AKCOHOMETPUU SIBIISICTCS
OJIHOW M3 BaXXHBIX 3aJlay 00yueHUsl uepueHuro. Tak kak gopma ir000#l getanu
MPEICTABIIICT COOON COBOKYMHOCTh T€OMETPHUECKUX TEJ, BOMPOCHI MOCTPOCHUS

CPE30B paCCMaTPUBAIOT CHa4YaJla Ha TCOMCTPHUUCCKHUX TCJIaX.

(exyyaq
1INOE kac mé
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IIpakTuyeckoe 3ansitie Ne 9 «.BbInoJiHEeHHEe TEXHHYECKOI0 PHCYHKA
MO EJIN.

Hesb: HAYYUTHCS BBINOJHATH TEXHUYECKUI PUCYHOK MOJEJIN.

HAy4YUTHhCS HATVISIAHO BBINOJHATH Ty WU UHYIO (UTYpPYy OT PYKH, cOONroAas
MPOMOPLUUOHATLHOCTD OTJEIBHBIX YacTe QUrypshl.

WMETh NPEJCTABIICHUE:

O POJM U MECTE€ TEXHUYECKOTO0 PUCYHKA B MHKEHEPHOU AEATEILHOCTU OYAYIIETo
CHeIUaINCTa; 3HATh:

- OCHOBHBIE MTOHSATHS, IPUHLIUNBI 1 METOJIbI TIOCTPOEHUSI TEXHUUECKOIO PUCYHKA;

- IpaBWJIA MPUMEHEHUS AKCOHOMETPUUYECKUX TPOEKIUNA B PUCYHKE

YMETB:

- CTPOUTbH PUCYHKH IIOCKUX (PUTYP, TEOMETPUUECKUX TET;

- BBIMIOJIHATH PUCYHKU JE€Tajel 1 COOPOYHBIX €IUHUI] C HATYPHI U TIO YEPTEKY;

- OMPEACIATH ONTUMAJIbHBIE CIIOCOOBI BHITTOJTHEHHS TTOCTABICHHOM 3a/1auH;
OBJIAJCTh HABBIKOM:

- IOCTPOECHUS PUCYHKOB B IIEPCIIEKTUBE;

- OIIPENICIICHUS METO1a PENICHHUS TOCTPOCHUS TEHEM;

- OCHOBAMH TE€XHUYECKOTO PHUCOBAaHHUS II0 NpaBUJIaM AKCOHOMETPUUYECKHUX
MPOCKIINIA;

- YMEHHEM MOCTPOCHUS N300paKEHU reOMETPUUYECKUX (PUTYp HA MIOCKOCTH.

B nOpou3BOACTBEHHBIX YCIOBHUSIX HWHOI/A HEOOXOAUMO TOSICHUTh PHUCYHKOM
TEXHUYECKYI0 MBICIh WM KOHCTPYKIIMIO JETAJIM HEMOCPEACTBEHHO Ha paboueM
MECTE. DTO 3HAYUT, YTO MACTEP, TEXHOJIOT, KOHCTPYKTOP JOJKHBI YMETh BBIPA3UTh
CBOI0O MBICIb TEXHUYECKUM PHCYHKOM KapaHIalloM M IMepoM Ha Oymare Wiu
MeloM Ha (aHepe, JOCKE W JUCTOBOM MeTajlie. BBIMOTHEHHE TEeXHUYECKOTO
pUCYHKa 00JieT4aeT W yIpoIlllaeT MpU MNPeABaAPUTEIHLHOM BBIMOJHEHUH 3CKU30B,
TEXHUYECKUX WIN NEPCIIEKTUBHBIX PUCYHKOB.

TexHnYecKnii pHUCYHOK TIO3BOJSIET Cpa3y YBUIETh NPEUMYIIECTBO HOBBIX
KOHCTPYKLIIMOHHBIX YCOBEPIIEHCTBOBAHMM W JA€T OCHOBAaHHUE MPUCTYIUTHh K

nepeoOOpyIOBaHUIO WM 3aMEHE OTACNbHBIX JeTaneil mamwuHbl. Ho rinaBHOe
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JOCTOMHCTBO TEXHUYECKOTO PUCYHKAa COCTOMT B TOM, YTO OH 3aCTaBJIsIET aBTOpa
UATH Jajiblle, BHOCUTb B CBOH PHUCYHOK J00aBICHUS U HCHPABICHUS,
AKTUBU3UPYET WU COBEPIICHCTBYET €ro TBOPYECKYK) MBICIAb. A 3TO, B CBOIO
odepeib, MPUHYKIAET KOHCTPYKTOPA NEPEXOAUTH K HOBBIM PUCYHKAM JI0 TE€X MHOP,

MOKa aBTOP HE MPUOIUZUTCS K HICaIy.
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IIpakTnueckoe 3ansaTue Ne 10 «BpinosiHeHne MPOCTOT0 pa3pe3a MoAe .
Heab 3aHTHSA: HAYYUTHCH BBINOJHATH pa3pe3bl Moaeeil.
IIpaBusia BBITIOJTHEHUS Pa3pPE30B:
- Pa3pe3bl BBIMONHSIOTCS B MPOCKIMOHHOW CBSI3M C JPYTUMH U300paKE€HUSIMU
yepTexa.
- Pa3pe3sl BRIMOTHAIOTCS BMECTO U HA MECTE€ COOTBETCTBYIOIIETO BUA.
- TlocTpoeHnue kakoro-nubo paspe3a He BIEYEeT 3a COOOM M3MEHEHHS APYTux
BU/IOB.
['opusonrtanbhubie, (QpoHTaIbHBIE UM NPO(UIbHBIE pa3pe3bl MOTYT OBITh
PaCIIONI0KEHBI Ha MecTe COOTBETCTBYIOIIUX OCHOBHBIX BU/JIOB.
MecTHble pa3pe3bl BBIACISIOTCS HA BUJE CIUIONIHBIMU BOJTHUCTBHIMU JIMHUSIMU.
OTH JUHUU HE [IOJDKHBI COBIAJATh C KaKUMU-TUOO JPYTUMHU JTUHUSIMHU
n3o0paxeHus. BTexHUKe 4acTO MOXKHO BCTPETHUTh JI€TANId, COACPIKAIIUE TaKUE
KOHCTPYKTHBHBIE SJIEMEHTBI, KaK TOHKHE CMEHKU, pedpa HceCcmKOCmuU, Chuybl.
[Ipu nzo0paxeHuu Ux B pa3pe3ax NPUHSITHI CICAYIOIINE PAGUNA:
* €CJIM CEeKYIasl TIIOCKOCTh MPOXOJIUT BIOJIb TOHKOW CTEHKHU, pedpa >KECTKOCTH,
CIIUIIBI, TO Ha pa3pe3e UX MOKa3bIBAIOT HEPACCEUECHHBIMU;

€CIM CeKymlash IUIOCKOCTh MPOXOJMUT TMONEepeK TOHKOM CTeHKHU, pedpa

KCCTKOCTH, CIIMIIBI, TO HA pa3pe3€ OHU IIOKA3bIBAOTCA paCCCUCHHBIMMU.
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IIpakTuyeckoe 3ansaTHe Ne 11 « BbInoJiHeHHMe aKCOHOMETPHH JAETAJIH C
BbIPE30M 4eTBEPTH.

eab 3aHATHS: HAYYUTHCH BBINOJIHATH YePTEXK Y BHIPE30M.

UYeptéx ma€t npeacrapienre o popMe u pazMepax JAeTalau, HO 4acTO YCTYIaeT B
HarIsIAHOCTH. B 3TUX cliydasix aroT JTOMOJHUTEIBHO M300paKEeHUe 3TOM JieTanu
B U30METPUYECKOU MPOCKIINU.

B nipsAMOyronpHONM M30METPUUYECKOM MPOEKIUU OCH X, Y, Z PACIOiararTcs Mox
yrioMm 120° npyr k apyry. OTpesku, napaieibHble aKCOHOMETPUUECKUM OCSIM,
OTKJIAAbIBAIOT  JIEUCTBUTENBHOW  JJIUHBL (U1  YOPOLIEHHUS  MOCTPOCHHUS
KOA(DPUIIUEHTHI UCKAXKEHUS 110 OCSM HE YUYUTHIBAIOT).

[TocnemoBaTeNbHOCTh BBIYEPUYMBAHUS AKCOHOMETPUH JNIETANU [0 YEPTEKY C

BBIPE30M OJIHOM YEeTBEPTH MOKa3aHa HAa pUCYHKeE 1.

Puc. 1. IlocTtpoeHne H30METPUUECKOW MNPOCKLIMH JAECTATU C BBIPE30OM OJHOMU
YETBEPTHU
JIvHMM IITPUXOBKM CEYEHHH B AKCOHOMETPUYECKUX MPOEKIUAX HAHOCAT

MapajyIeIbHO TUATOHAIISIM MPOEKINUN KBaAPATOB, KaK MOKA3aHO HA PUCYHKE 2.

|

A‘. =
Puc. 2. PacnonoxkeHune JHWHUN IITPUXOBKU CEUYEHUHW B AKCOHOMETPUYECKUX

MPOEKIUSAX.
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IIpakTyeckoe 3ansaTue Ne 12 «. BoimoJiHeHUe ce4eHU M, CJI0KHBIX pa3pe3oB
JAeTajieil BATOHOB MJIM MOIPY30-Pa3rpy304HbIX MalMH».
eapb 3aHATHSA: U3YYUTH BHINIOJIHEHHE CEYCHU.
BHyTpeHHee yCTpONCTBO HEKOTOPBIX AETAJEH HEb3S BBIIBUTH OJHOW CEKyIIEH
IJIOCKOCTBIO. B TakuX cinydasx MPUMEHSIOT CIIOXKHBIE Pa3pe3bl MPU HECKOJIbKHUX
CEeKYIINX IUIOCKOCTSIX . B 3aBUCMMOCTH OT MOJOXKEHUS CEKYyIIUX IJIOCKOCTEN
CJI0>KHBIE pa3pe3bl NOAPA3IEIISIIOTCS HA CTYIIEHYAThIE U IOMAaHbIE.
CryneH4aTbIM HAa3bIBAlOT CIIOKHBIA  pa3pe3, €CIM CEKYIIHUE IUIOCKOCTH
MapaJiyICIbHBbIL.
Ha puc.luzo0Opaxena miurta. BHyTpeHHUE ouepTaHUs IUIUTHI HENb3sl BBIIBUTH
OJIHOM CeKylerd IIOCKOCThI0. [l03TOMY Jneranb MBICIEHHO pacceueHa Tpems
MapajyieIbHbIMM  CEKYIIMMH IUIOCKOCTSIMH. llepBas cekymas IUIOCKOCTH
BBIBIISIET (DOPMBI LWJIMHAPUYECKUX OTBEPCTUM, BTOpasl - MPU3MATUUYECKOTO
OTBEPCTHUSL U TPEThA - Mpope3nu. Bce Tpu cekylme MIOCKOCTH COBMEIIAIOTCS B

IJIOCKOCTHU YepTeska, 00pasys CTyleHYaThld pa3pes.

HpaRaneCKoe 3aHaTHe Ne 13 «BplnoJiHeHHE ICKH30B I[eTaJIeﬁ MNOABHUKHOI'O
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COCTABA 7KeJIE3HOI0POKHOT 0 TPAHCIIOPTA.
Heab 3aHATHA: U3YYHUTH BBINOJHEHHE ICKU30B JeTaje.

OCKM30M JIeTalu HAa3bIBAIOT YEPTEX, BBINOJHEHHBIM OT pyku. Macirad
M300paXeHus U MPONOPLUHUOHATIBHOCTh OTJEIbHBIX JIEMEHTOB JIETaId HAa ACKHU3E
BBIJICPKUBAIOT NPUOJIMKEHHO, Ha IJ1a3.

OCKU3bl  BBINOJHAKT C  COONIOJEHMEM BCeX TMpaBwil U TpeOOBaHUH,
MpEeAbABIAEMBIX K yepTexkam Jeraneil. HecMoTpst Ha TO, UTO 3CKU3 BBIMOJHSIOT OT
pyKd, 00BOAKa HM300paKeHUM, MITPUXOB A, HAJANKWCH, HAHECEHHE pPa3MEpPOB Ha
ACKHU3€ JIOJKHBI OBITh BBIMOJHEHBl aKKypaTHO M YETKO. OJCKU3bl B y4eOHOM
MPOIIECCE BHIMIOIHSIOT HA JIUCTaX OyMaru B KIETKY.

dopmat 3CKU3a OMpPEAeISIeTCsl YUCIOM H300paXKEHUM, UX CTENEHBIO CIOXKHOCTH,
guciaoM pasmepoB u T. II. @opmar A4 pacnosiararoT TOJNBKO BEPTHKAIBHO.
Brinonusate u300pakeHuss 1 0OBOJAUTH MX HAa 3CKU3aX PEKOMEHAYETCS MATKUMU
kapannamamu (M, 2M), yuyuTbIBasi KaueCTBO BHIOPAHHOM MJI BBITTOJIHEHUSI ICKH3a
Oymaru. OKpy>KHOCTH CHa4aJsia MpOBOJIST IUPKYJIEM, a 3aTeM OOBOIST OT PYKH.
[Ipu BBINOTHEHWH SCKU30B MO MPOU3BOJCTBEHHBIM JETAISIM 3aKPEIUISIOTCS
HaBBIKM TMPUMEHEHHUsI TPABWI BBHINIOJIHEHUS Pa3pe30B, CEUCHUI, HaHECEHUs
pa3MepoB, yMEHUsI OOMEPATH J€TANIb U MIPOCTABIATH IEPOXOBATOCTH MOBEPXHOCTHU
B 3aBUCHMOCTH OT €€ 00pabOTKU U U3TOTOBJICHUS .

PaGoTy BBINOJHUTE HAa MUJUIUMETPOBOM Oymare ¢opmarta A3. OOMepuTh MO
4epTexKy JeTalb W BCE pa3Mephl yBequuuth B 5 pa3. Ilo akcoHomeTpuueckoin
MPOEKIUU MOJENH MOCTPOUTH HEOOXOAUMOE KOJIMYECTBO BUAOB C MPUMEHEHUEM
(poHTANBHOTO pa3pesa B CIAEAYIONIEH MOCIe0BaTEIbHOCTH:

I — Ocwmotperh JAeTanb, O3HAKOMHUTBCA C €€ KOHCTPYKIIMEH, OIpeaeanuThb
MMEIOIIUECS B HEM OTBEpCTHUSI, Pe3bObl, BHICTYIIBI, U T.I. MBICIEHHO Pac4JICHUTh
JI€Tadb HA MIPOCThIE TeOMETP. (POPMBI.

2 — VYcraHOBUTh HAMMEHOBAHHWE, MaTepuall, Ha3HAuYeHHE, pabouee MOJIOKEHUE
JIETaIN B U3JICJIUU U JIP.

IIpakTudeckoe 3anaTue Ne 14 «BblnosiHeHHe ICKU30B JieTajiell K COOpOYHOMY
y3JIy BaroHoB WJIH MOrPy30-pa3rpy304HbIX MAIIUH KeJIe3HOIAOPOKHOTO

TPAHCHOPTA.
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Leab 3aHATHSA: HAYYUTHCH BBINOJHATH ICKU3bI COOPOYHOTO y3J1a.

PaGoTy BBINOJHUTH HAa MUJUIUMETPOBOM Oymare ¢opmara A3. OOMepuTh Mo
YepTexKy JeTalb W BCE pa3Mephl yBeqIuuuTh B 5 pa3. [lo akcoHomeTpuueckon
MPOEKIUKU MOJENIH MOCTPOUTH HEOOXOAUMOE KOJIMYECTBO BUAOB C MPUMEHEHUEM
(poHTANBHOTO pa3pesa B CIASAYIONIEH MOCIe0BaTEIbHOCTH:

I — Ocwmotperh pAeTanb, O3HAKOMHUTBCA C €€ KOHCTPYKIIMEH, OINpeaeanuTh
MMEIOIUECS B HEMl OTBEpCTHUSI, Pe3bObl, BHICTYIIBI, U T.M. MBICIEHHO PacWJICHUTh
JIeTadb HA MPOCThIE TeOMETP. (POPMBI.

2 — VYcraHOBUTh HAaMMEHOBAHHWE, MaTepuall, Ha3HAuYeHHE, pabouee MOJIOKEHUE
JIETaIN B U3JICJIUU U JIP.

BriOpath rmaBHBIN B, KOTOPHIM JaeT HanOOJIeE MOJHOE MpeACcTaBlIeHHE O hopMme
U pa3Mepax JeTalu.

3 — BriOpaTh 11aBHBIN BUJI, KOTOPBIM JaeT HamOoJiee MOJHOE MPEACTaBICHUE O
dhopMe u pazMepax JeTaiu.

4 — Omnpenenutrb HEOOXOAUMBbIE H300paXKEHHUS — BHUJIBI, pa3pe3bl, CEUCHUs U
BBIHOCHBIE 3JIEMEHTHI.

5 — Ha BoiOpanHOM (hopmaTe HAHOCSIT paMKy U OCHOBHYIO HaJIIHCh.

6 — OnpenenstoT riia3oMepHbie TabapuTHBIE pa3Mephl J€Taau U KOMIIOHYIOT UX Ha
dhopmare.

7 — HaHOCAT KOHTYpBI KaXXJIOro H300pakeHUsI TOHKUMH JuHUsAMH (1-# 3Tam).
TOHKUMM JMHUSMH HaMEUarOT KOHTYPHI pa3pe30B, CEUCHHM, JOMOJHUTEIbHBIX
BUJIOB, BRIHOCHBIX 3JIEMEHTOB, BBIMOJHSIOT IITPUXOBKY U OOBOJIKY M300pakeHU
CIUIOIIHOM OCHOBHOM JuHUEH (2-1 »Tam). HaHOCAT BEIHOCHBIE U pa3MEpHBIE JIMHUU
(3-# oTam).

8 - OOMepsIOT AeTallb U HAHOCST Pa3MepHbIC YUCIa.

9 — BpmoNHAIOT HEOOXOAMMBbIE HAANUCH, BHHUMATEIBbHO MPOBEPSIIOT ICKU3,
3aMOJIHAIOT OCHOBHYIO HAJIMKUCh

IIpakTuyeckoe 3ansaTue Ne 15 «BpimosHeHme 3cKu3a cOOPOYHOrO Yy3Ja

TCXHHYICCKHUX CPECACTB KECJIC3IHOAOPOKHOI'O TPaAHCIIOPpTa».

]_[e.IIL 3AHATHUA: HAYYUTHCS BBINNOJHATD 3CKU3bI YEPTEKA CﬁOpO‘IHOFO Y3Jaa.
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Brinonnenue cOopouHoro yeprexa aenaroT coriiacHo tpedoanusm 'OCT 2.109-
73. Eciiu HYy>)KHO 0003HAUYUTH BPAILIAIOIIUECS WM JBUXKYIIUECS YaCTH U3ACNHUS, TO
JIOMyCKaeTcsl TMOKa3blBaTh WX JUOO B KpailHeM, Ju0O0 B MPOMEKYTOUHOM
nosnoxkennu. Ilpu »ToM HeoOXOAMMO YKasblBaTh TpeOyromuecss pa3Mepbl. Ecnu
YTeHUE COOPOYHOr0 YepTeka CTAHOBUTCS TPYIAHBIM, TO HEKOTOphIE 4YacTu
JOMYCTUMO TOKa3aTh OT/AENIBbHO, CIelaB HEOOXOAUMBIE MOJMUCH C YKa3aHUEM
no3uuui. [Ipy BBITOTHEHWM CEUYEHUN WIM Pa3pe30B HA OJHOW M TOW K€ JeTalu
HAJI0 COXPAHATH OJMHAKOBBIA HAKJIOH JIMHUWA U PACCTOSIHUE MEXAY HUMHU IpPU
BBINOJIHEHUU MITPUXOBKU. EcCiu pa3pes enaercsa B MECTE CTHIKOBKH JIByX Pa3HBIX
JeTalieil, TO ITPUXOBKA HA MECTE pa3pe3a KaxKJIOW U3 HUX HAHOCHUTCS B Pa3HBIX
HANpPABJICHUSAX WJIN K€ C Pa3HbIM PACCTOSTHUEM MEXIY HAKIOHHBIMHU JIMHUSIMH.
[Ipu HEOOXOOUMOCTH Ha YEPTEXKE YKA3bIBACTCA IIEPOXOBATOCTh, JAOMYCTUMbIC
OTKJIOHEHHUSI OT HOPMBI Ha KaKWe-TO KOHKPETHBIC JETalu WIM OTBEpCTUA. Taxxke
CYWIECTBYET psAA CTAHAAPTHBIX JI€TAJCH, HA KOTOPHIE MOKHO HE BBIITYCKATh
OTAEJBHBIX YEPTEKENU, HO IIPU HEIOCTATKE HYKHBIX CBEACHUN UX pa3MENIalOT Ha

noJsie COOPOYHOro YepTexka.
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IIpakTuyeckoe 3ansaTue Ne 16 « Ogopmiienune cienupuranumn».

Hesapb 3aHATHSA: U3YYUTH CHCHU(PUKALUIO U €€ 3aI0JTHeHHE.

OTO KOHCTPYKTOPCKHM INOKYMEHT, B KOTOPOM IPONMCBHIBAECTCS IOJIHBIA COCTaB
coopounoro mzaenusd no ['OCT 2.108-68. /laHHBI JOKYMEHT BBINOJHSAETCS Ha
dbopmate A4 oTAenbHO Ha Kaxayoo cOopky. B Hem mociemoBaTenbHO
pPacnuChIBAIOTCA BCE COCTaBIIAIOIIME cOOpouHON eauHMibl. Mcxons u3 oOuiero
ciydas, crneuu(ukKanus COCTABISIETCS W3 IOCJIEJI0BATEIBHO PACHOJIOKEHHBIX
CIIEIYIOUINX Pa3JeNIoB: JTOKYMEHTalus, COOpOUHbIE JeTalH, JETalH, CTaHIapTHHIE

H3JACus, IMMPoOYnC U3ACIHA, MATCPUAJIbI, KOMIIJICKTHI.
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IIpakTuyeckoe 3ansatue Ne 17 «BbimosiHeHHe 3CKHM3a AeTaan COOPOYHOM
eIMHMUBbI. BpinosHeHHe pado4yux yepTesked AeTasieil BaroHa WJIM IOIPY30-

PA3rpy304YHbIX MAIIUH KEJIC3HOAOPOKHOI0 TPAHCIIOPTA).

egb 3aHATHSA: HAYYUTHCH BBINOJIHATH 3CKU3bI COOPOYHOM e IHHHIIBI.

[Tox monsituem "cOOpOUHBIM YepTexkK' MOJApazyMeBaeTCd MHXEHEPHBIM JOKYMEHT,
B KOTOPOM H300pa)keHa COCTaBHas €JMHHUIIA C MPUBEACHUEM HEOOXOIUMBIX
pa3MepoOB U TEXHUUYECKUX TpeOOBAaHUM, HYKHBIX JJI1 €€ M3TOTOBJICHMS, a TaK¥Ke
KOHTpOJISI KauecTBa. Takoil 4epTexk NeNaroT MpU pa3padOoTKe JOKYMEHTAllMM Ha
m3genue. OH JNOJDKEH JaBaTh IOJHOE NPEJACTABICHHE O MECTE PACHOJIOKECHUS
COOpOYHOM €IUHMIIBI B TOTOBOM H3JACIHH OTHOCUTENBHO JPYTUX JeTajeil.
Coopounsrii yeptexk BbImoJHsIeTca mo TpedboBanusm ['OCT 2.102-68 "Buasl u

KOMIUJIEKTHOCTh KOHCTPYKTOPCKHUX JJOKYMEHTOB'".
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IMpakTnueckoe 3ansatue Ne 18 «BbinojiHeHHe cXeM Y3JI0B JeTajieii BATOHOB
WIN TOTPY30-Pa3rpy304HbIX MAITHH.

Heab 3aHATHA: U3YYUTh BBINOJHEHHE CXeM Y3JI0B JieTaJleid.
KoHcTpykiuu OOJIBIIMHCTBA TUIIOB BarOHOB XapaKTEPHBI TEM, YTO 3HAYUTEITHHYIO
9acTh MX JE€TAJICH MOKHO TIOJIYIUTh B TOTOBOM BHUIE METOJIOM JIUThS, TOPSICH HITH
JUCTOBOM INITAMIOBKH, KOBKH, pPAacKposl JIMCTOBOIO MaTepHuana H IpOQHIISH.
O6paboTka pe3aHHeM NPUMEHSCTCS JHUIIb IS OrPaHHYCHHOIO KOJIMYECTBa
netaneii. CiiemoBaTenbHO, OOITYI0 CXeMY M3TOTOBJICHHSI TPY30BOTO BaroHa MOKHO
MPEACTAaBUTh B BHJE IOCICIOBATCIBHOCTH TEXHOJOTHUYCCKUX ITPOIIECCOB:
M3TOTOBJICHUS JCTaJe WX 3arOTOBOK B 3arOTOBUTCIBHBIX IeXaX (JIMTCHHBIX,
KY3HEUHBIX, XOJIOTHOIIPECCOBBIX );
00paboTKH 3arOTOBOK pe3aHueM 10 MOJTyYEHUS JeTaneu B
MeXaHOOOpabaThIBAIOIINX IE€XaX;

TEPMUYECKON, TEPMOXUMHUYECKOW M APYTUX BHIOB OOPaOOTKM B TEPMHUYECKHX
nexax;

HAaHECCHUS MOKPHITUH (TaIbBAaHMYSCKUX, IOJUMEPHBIX U JIp.) Ha JETajIu;

COOpPKH TEXHOJOTHYECCKUX y3JI0B HU3IIMX ITOPSIKOB;

COOpPKH TEXHOJOTHYECCKUX y3JI0B BBICIIUX TOPSIIKOB;

o011eit cCOOpKH BaroHa;

OKPAaCKH ¥ BHYTPECHHEU OT/CIIKN BaroHa;

HUCIILITAHUN U cJa4u BaroHa mnmpeaCcTaBUTCIIAM 3aKa34HKa.

32



5} 0
L L= w3 bt | e e L ufl;.ff%l : | .. | .}.rl..
n -m.riﬁ Iﬁr...r/...f.ﬂ,. .
N g
_ 422 IR {

Sn— T

L=

= [ H uﬂ
M_ B B s | p— =l iy
W - b

—|l| S .. .....

] N
Y, .rrr.:.frr.r 5

e il

MW n.m_rn -

m

120

OOpaTHbIif K1anaH.
33




IIpakTuueckoe 3ansaTHe Ne 19 « UTeHne apXMTEeKTYpPHO-CTPOUTEJIbHBIX

yeprexein».

Heﬂb 3aHATHM: HAYIYUTLCHA YTCHUIO qepTemeﬁ.

[Ipn ureHnn dYepTexell HYKHO: - TMOHSATH MPUHIUI PabOTBI W TO, IS YETO
MpPEeIHA3HAYCHO JaHHOE W3JeNMe, MUCXOJsS W3 HAJaImuced B paMKe JTOKYMEHTA; -
OTIPEJICNIATh, U3 KAKUX COCTABHBIX YaCTEH COCTOUT M3JETHUE MO CTCHH(pUKAINN; -
pa3o0patbes, IS Yero HY)KHAa Kaxjas OTIeiIbHas JeTalb, €€ OCOOCHHOCTH
PacToyIOKEeHHSI ¥ pabOTHI TIO OTHOIICHHUIO K PYTUM JJIEMEHTaM; - ONPEACIINUTh, B
KaKoW MOCIEeI0BaTEIHHOCTH OYAET MPOU3BOAUTHCS pa3dbopka M cOOpka H3AENus
(mpouTeHWEe OCHOBHOW HAAMWCH B paMKe, COJACpXKAHUS dUYepTeka U €ro
0COOCHHOCTEM, COOTHECEHUE MH(OpPMAIIUK B crieliMpUKAIMU U HA TI0JIe YepTexa);
- U3YYUTH ONKMCAHUE TOTOBOTO M3JENHS MJIU €T0 aHAJIoTa; - BBISCHUTH CIIOCO0, TIPH

IMOMOIIU KOTOPOIr'0 OTACIBbHBIC ACTAIN KPLCILATCA APYT K JAPYTY.
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HpaKanecxoe 3aHaTHe Ne 20 «BbInmojiHeHHe KOMILIEKCHOIO YEPTECKA H
aKCOHOMeTpI/I‘leCKOﬁ MNPOCKIUHU TIPyHIbl TCOMETPHUYECCKHUX TEJ (l'lpl/l3MbI,

NUPAMUIbI HUJIHHAP, KOHYC)».

He.)]b 3aHATHUNA: HAYYUTLCH BbIUEPUYMBATL AKCOHOMETPUYECCKHUEC IIPOCKINHU

reOMETpU4€CKHuX TEJI.

Jlist Toro, 4ToOBI MpPU BHIMOJIHEHUU YEPTEXKEH MpenactaBuTh cedbe (popmy
JeTanu YJO0OHO MBICIEHHO pACWICHSTh JeTallb Ha TE€OMETPUYECKHE Tela.
I'eomerpuueckue Tena, OTpaHUYEHHBIE TJTIOCKUMH dburypamu —
MHOTOYTOJIbHUKAaMH, Ha3bIBalOT MHOrorpanHukamu (puc. 13). Hx mockue
(Gurypsl Ha3bIBAIOTCSI TpaHsSMH, a JUHUM WX MepecedueHuss — pedpamu. Yrod,
00pa3oBaHHBIN TpPaHIMHU, CXOMSIIMMHUCI B OJHOM TOYKE — BEpPIIMHE, OyIeT
MHOTOrpa”HbIM yrioM. Hanpumep. IIpusma u nupamuga — MHOrorpaHHuku. Tena
BpAILICHUSI OTPAHUYEHBI MOBEPXHOCTAMH, KOTOPBIE MOJYYAKOTCS B PE3YJIbTATE
BpalllEHUs OKOJIO OCH Kakoil-nu0o nuHuu AB, Ha3biBaeMoil oOpa3yroniei.

A) nupamua
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IpakTuueckoe 3ansaTue Ne 21 «BpInosiHeHHe KOMILIEKCHOI0 YepTesKa MoJeJH

C MOCTPOECHUEM IIPOCTOI0 paspesar».
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Heab 3aHATHA: HAYYUTH BBINOJHEHHI0 KOMIUIEKCHOTO YepTe:Ka ¢ MPOCTHIM
pa3pe3omM.

[TIpocTeIM pa3pe3oM HA3bIBACTCS pa3pe3, MOJYUYEHHBIM IMPHU MPUMEHEHUU
ONHOW ceKkyleld miaockocTu. Haumbosee Yacto NPUMEHSAIOTCS BEPTUKAIbHBIC
(bponTasbHBIE U TPODUIIBHBIE) U TOPUIOHTATILHBIE PA3PE3bI.

Ha puc. 20 BeINoOSIHEHBI IBa BEPTUKAIBHBIX pa3pe3a: PpoHTalbHbIN (A-A) 1
npoduibHbiil (b-B), cekylue mIockoCcTU KOTOPBIX HE COBMAAIOT C IUIOCKOCTSIMU
CUMMETpPUM JAETalu B IeJIoM (B JIaHHOM ciydyae ux BooOmie HeT). [lorTomy Ha
YEpPTEKE YKA3aHHO IMOJIOKEHUE CEKYIIUMX IUIOCKOCTEH, a COOTBETCTBYIOIIUE WM
pa3pe3bl COMPOBOKIAIOTCS HAAMUCIMMU.

IlonokeHne cexkymenl IUIOCKOCTH — YKa3bIBA€TCA JIMHHUEW  CE4YeHUS,
BBITIOJIHSIEMON PAa30MKHYTOM JinHUEH. LITpuxyu pa3OMKHYTON JIMHUM CEYCHUS HE
JOJDKHBI TepecekaTh KOHTYp wu300paxkeHus. Ha mTpuxax JMHUM CedYeHUs
MEPIEHIUKYJIIPHO K HUM CTaBSIT CTPEJIKU, YKa3bIBAIOIIUE HAIpaBJICHUE B3TJIIsJA.
Crpesikn HaHOCAT Ha PACCTOSIHUM 2-3 MM OT BHEIIHEr0 KOHIA IITPUXa JIMHUU
CEUYCHHS.

OKOJIO KaXKJIOW CTPEIKH, CO CTOPOHBI BBICTYNAIOMIETO 32 HUX Ha 2-3 MM
BHEIIIHETO KOHIA IITPUXA JIUHUU CEUYEHUs, HAHOCUTCS OJHA M Ta € MPOIMUCHAs
OykBa pycckoro angaBura.

Haanuce Hag paspe3oMm, nogdyepkuBaeMas CIUIOIIHOM TOHKOW JIMHHUEH,
COJIEPKUT JBE OYKBBI, KOTOPHIMU O0O3HAYE€HA CEKYIIas MIOCKOCTh, HAITMCAHHbIE

qyepe3 THPE.
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a) IpOCTOM pa3pes.
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IIpakTHyeckoe 3ansaTHe Ne 22 «. BpIno/iHeHHe YepTexa aKCOHOMETPUYECKOM
MOJIEJIM C BBIPE30M YeTBEePTHY.

Lenb 3aHATHA: HAYYUTHCH BBINOJIHATH YePTeK AKCOHOMETPHYECKOH
MOJIEJIM C BBIPE30M YeTBEePTHY.

[Ipn mocTpoeHNN aKCOHOMETPUUYECKUX MPOCKIMI MOJEIEN U IETAJIeH Jalle
UCIIONB3YIOT  IPSAMOYTOJIBHBIE — HM30MeTpuuyeckue npoeknuu. Kak u  Ha
KOMIUIEKCHBIX 4YepTeKaX, IIOJble JETalu BBIIOJHIIOT B AaKCOHOMETPUU C
paspes3aMu.

Ecnu oKpyXHOCTh HE TMOJHAs, TO Uil €€ H300pakKeHHsI BBIUEPUHMBAIOT
TOHKOH JINHUEW MOJIHBIA OBaJI WJIM 3JUTUIC. A 3aTeM OOBOASAT KOHTYPHOH JIMHUEH

HY>KHYIO 4acTh OBaJja.
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IpakTuyeckoe 3ansiTue Ne 23 «BbIoJIHEHUE YepTexKa ¢ paspe3amMmu».

eab 3aHATHSA: U3YYUTH BBINOJHEHHE YePTeKA C pa3pe3aMu.

Pa3zpe3 - wu3oOpakeHue TIpeaMeETa, MBICJIEHHO PACCEYEHHOTO OJHON WU
HECKOJIbKUMH TUIOCKOCTSIMU. B paspe3e uzoOpaxaercs TO, 4YTO MOMaJaeT B
CEKYIIyI0 TUIOCKOCTh M PacHojoXeHo 3a Hel. M3o0pakeHue, mnomamiiee B
CEKYIYIO TIOCKOCTh, 3alUTPUXOBBIBAETCA. LLITpUXOBKA BBIMOJHSAETCS CILIOINIHOW
TOHKOM JIMHHUEN B OJIHY CTOPOHY Ha BCEX MPOECKUMAX MO YIJIOM 45° K OCHOBAaHUIO.

PaccrostHue Mexay TMHUAMU IITPUXOBKU2—2,5MM. IlyCTOTBI HE IITPUXYIOT.

R e B (0)
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IIpakruyeckoe 3anaTue Ne 24 « IlocTpoeHume mMJIOCKMX HM300pakeHUil B
CAIlPe».

Heap 3aHATHI: HM3YYUTh NOCTPOEHHE H300PAKEHHMH HA KOMIbIOTEpe B
cucreme CAIIP

OcHoBuble QpyHkMu CAD-cucrem. @yukuun CAD-cucteM B MalIMHOCTPOCHUU
noApazfeistor Ha (GyHkuuu aByxmepHoro (2D) wu  tpexmepnoro (3D)
npoektupoBanus. K  ¢ynkumsm 2D oTHOocAT uepueHue, odopmIeHUE
KOHCTPYKTOPCKOW JTOKyMEHTanuu; K ¢GyHKiusM 3D — mosydyeHue TpexMepHBIX
F€OMETPUUECKAX MOJIECIIEN, METPUUECKHUE PACUETHI, PEATTUCTUYHYIO BU3YIN3ALIMIO,
B3anMHOE TipeoOpaszoanue 2D u 3D moxaeneit.

K BaxsbsiM xapaktepuctukam CAD-cucteM OTHOCATCS napaMeTpu3auus Hu
aCCOLIMaTUBHOCT. [TapameTpuzanus MOJPa3yMeBACT HCIIOJIb30BAHUE
r€OMETPUYECKUX MOJENeN B mapameTrpudecko gopme, T.e. pu IpeAcCTaBICHUU
YacTH WJIM BCEX MapaMeTpoB OOBEKTa HE KOHCTAaHTAMHU, a TMEPEMEHHBIMHU.
[lapamerpuueckasi MOJienb, HaXosasAcs B 0a3e MaHHBIX, JErKO aJanTUpPyeTCs K
Pa3HbIM KOHKPETHBIM PEANU3AUAM U IOTOMY MOXKET MCIOJb30BATHCA BO MHOTUX
KOHKPETHBIX TMpoeKkTax. IIpm 3TOM mOsABISETCS BO3MOXHOCTH BKIOUEHUS
napaMeTpuyecKor MOJENH JIeTaau B MOJIENIb COOPOYHOTO y3Jia C aBTOMAaTUYECKUM
ONPEAECIEHUEM pa3sMepoB JeTallu, OUKTYEMBIX  MPOCTPAHCTBEHHBIMHU
OTPAaHUYEHUSIMUA. OTH OrPAaHUYECHUS B BHJAE MaTEMATHYECKUX 3aBUCHUMOCTEN
MEK/Ty 4acThIO MapaMeTpOB COOPKU OTPakKat0T aCCOIIMAaTUBHOCTh MOJICTIEH.
CrpykrypupoBanue CAIIP mno  pa3nuuHbIM  acrekTaM  OOYCIIOBJIMBAET
nosisieHue BugoB  obecneueHus CAIIP. [lpuHATO BBIAEISATH CEMb BHJIOB
oOecrieyeHus:

- rexunueckoe (TO), BkiIroHarolee pasiuuyHble amnmapatHbie cpenctsa (OBM,
nepudepuiiHbie yCTpPOUCTBA, CETEBOE KOMMYTAIIMOHHOE O0OpYAOBaHUE, JIUHUU
CBSI3U, U3MEPUTEIBHBIE CPEJICTBA);

- matematuueckoe (MO), oO0beauHsIONee MaTeMaTUUYECKUE METOAbI, MOJCIU HU
AJITOPUTMBI ISl BBITIOJTHEHUS IPOECKTUPOBAHUS;

- nporpammuoe (I10), mpeacrasnsemoe komnboTepHBIMU Tporpammamu CAIIP;
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- uapopmanmonnoe (MO), cocrosiimee u3 6a3 nanubix (bJl), cucrem ynpapieHus
O0azamu panHbix (CYDBJl), a Takxke [Apyrux JaHHBIX, HCIHOJB3YEMBIX IIpH
MPOEKTUPOBAHUU; OTMETHUM, YTO BCS COBOKYINHOCTb HCIOJB3YEMBIX IMPH
MPOEKTUPOBAHUM JTaHHBIX HazbiBaeTcsi MH(popMannonHsiM pounom CAIIP, a BJI
BMmecTe ¢ CYB/] nocut Ha3Banue Oanka gaHHbiX (bu/l);

- iuarBUCcTHYEeCKOE (J1O), BBIpakaemMoe SI3BIKAMU oOIIIeHUS MEKITY
MpoeKTUpoBIIMKaMu U DBM, si3pikamMu porpaMMHUpPOBaHMS U A3bIKaMU OOMeEHa
TAHHBIMU MEKy TexHudeckumu cpeacrsamu CAIIP;

- metoaunueckoe (MetO), BKIIOHarolee pa3iUdyHble METOAUKH MPOEKTUPOBAHUS,
uHoraa Kk MetO OTHOCAT Takke MaTeMaTH4YeCcKoe 00eCrieYeHue;

opranuzaruonHoe (00), MpEeICTaBIIEMOE IITaTHBIMHU pacmuCaHUsIMU,
JOJKHOCTHBIMU MHCTPYKIMSIMUA U JPYTUMU JTOKYMEHTAMU, PErJIaMeHTUPYIOIINMU

paboTy MPOEKTHOTO MPEANPUSITHS.
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IIpakTuyeckoe 3ansatue Ne 25 «IlocTpoeHMe KOMILUIEKCHOIO — 4YepTeKa
reomerpuueckux tej1 B CAIIPey.

Heap 3aHATHSA: HAYYUTHCH CTPOUTH YePTeKM TeOMETPHUUYECKUX TeJl Ha
komnbroTepe B cucreme CAIIP.

OcCHOBHbIE  TPUHIUIIBI  pabOThl  MPOTPAaMMbl  ABTOMATHU3UPOBAHHOTO
npoektupoBanus (CAIIP). 3nakoMcTBO ¢ mHTepdeiic - mporpammoii. [TocTpoeHue
mwiockux u3o0paxkenuit B CAIIPe. IlocTpoeHue KOMIIJIEKCHOTO uepTexa
reomerpuueckux tesl B CAIIPe. ITocTpoeHrne KOMILUIEKCHOTO YepTEka MOJEIU B
CAIIPe. BpimonHeHue »5CKHM3a JETalM CpPEIHEH CI0XKHOCTH C pe3b0or ¢
MPUMEHEHUEM TMPOCTOTO paspe3a. M3o0paxkeHue pe3bOOBBIX COCIUHEHHUIN C
MOMOIIBI0  CTAHJAPTHBIX Kpen&XHBIX JeTaied (00AT, MIMWIbKA, BHUHT).
Brimonnenue pabGodero uepTexka JeTajedl BaroHOB WM  MOTPY30YHO-
pa3rpy304HBIX MalIuH kKejne3HogopoxkHoro tpancrnopra B CAIIPe. Odopmuenue

cnenudukanuu. BelloaHeHHe cXeMbl kene3Ho10pokHoM ctaniuu B CAllPe.
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IIpakTuyeckoe 3ansatue Ne 26 «. BpinmosiHeHue padouyero yeprexa BaroOHOB

NI MOTrPy30-pa3srpy3odHblX MalllHH KCJIEC3HOAOPOKHOI0O TpPaHCHopTra B

CAIlPe».

]_[e.]]b SAHATHUN: HAYYUTHCH BBINMMOJIHATL YEPTEKH 0oJaTa INNMAJIBbKHA, BUHTOB C

pe3boamu.

OcCHOBHBIE MIPUHIIUITBI paboThI MPOTPaAMMBI aBTOMAaTU3UPOBAHHOTO
npoektupoBanus (CAIIP). 3nakoMcTBO ¢ mHTepdeiic - mporpammoii. [TocTpoeHue
miockux u3o0pakennit B CAIIPe. IlocTpoeHume KOMIUIEKCHOTO dYepTexka
reomerpuueckux tesl B CAIIPe. IlocTpoeHne KOMILUIEKCHOTO YepTEka MOJECIU B
CAIIPe. BpimonHeHue »53CKHM3a JE€TalM CpPEIHEH CI0XKHOCTH C pe3b0or ¢
MPUMEHEHUEM TMPOCTOTO paszpe3a. M3o0pakeHue pe3bOOBBIX COCIUHEHHUI C
MOMOIIBI0  CTAHJAPTHBIX Kpen&XHBIX JeTaied (00AT, IIMWUIbKA, BHUHT).
Brimonnenue pabGodero uepTexka JAeTajeid BaroHOB WM  MOTPY30YHO-
pa3rpy304HBIX MalIuH Kene3Honopoxkuoro tpancrnopta B CAIlPe. Odopmnenue
cnenudukanuu. BeionHeHne cxeMbl kesne3Ho10pokHoM ctaniu B CAllPe.
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HpaKTH‘IECKOe 3aHaTue Ne 27 «BbIlIOJIHEHHE CXEMBbI )l(CJIGI}HOIlOpO)KHOﬁ

cranuuu B CAIlPe».

Heab: HayuuThest 4epTUTh cxeMbl B CAIIPe.

7
000

Puc. 1 Cxema XX]I craHiuu.
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IpakTuueckoe 3ansitue Ne 28 «BbInoJiIHeHHe ICKU30B JI€TAJIU CPeaHel
CJIOKHOCTH ¢ pe3b00ii ¢ MPUMEHEeHHeM MPOCTOro pa3pesa.

Hear 3aHATHSA: HAYYUTHCA 4YEPTUTh ICKHU3bI JeTajieil cpeaHei
CJIOKHOCTH € pe3b0oil.

Pe3b00BbIe coeMHEHUs IUPOKO PACIPOCTPAHEHBI B MAITMHOCTpOeHUU. OT
JIPYTUX BUJIOB COCIMHEHUM HX OTIMYAET BBICOKAs HAJIEKHOCTb, IPOCTOTA
U3TOTOBJICHUS, YA0OCTBO COOpKM U pa3dopku Aetaneil uznenus. Pe3pba mmeer
MHOXECTBO 3JieMeHTOB. Hanbonee BaxkHble U3 HUX: TPOPUIL pe3bObl, ar pe3bObl

Y HApY>KHBIA THAMETP.
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IIpakTuyeckoe 3ansaitue Ne 29 «M300pakenue pe3b0OOBBIX COCAMHEHUN C
MOMOIbI0 CTAHAAPTHBIX Kpenesxke ( 00T, IINMWIbKA, BHHT)».

Heab 3aHATHSA: HAYYUTHCH YEPTUTH Pe3b00BbIE COCTUHEHUM.

Campiii mpocTO BHUJ Pe3bOOBOTO COCAMHEHMS — 9TO OOJT M raiika, Ha
KOTOpPBIX Hape3aHa pe3b0a. BooOie pe3rda — 3T0 BUHTOBBIE BBICTYIIBI HA KPYTJION
(IMIMHAPUYECKON) AeTalll, HAIPUMEDP CTEPIKHE.

JIro00i1 OONT COCTOUT U3 CTepP:KHA W TrojaoBkU. Ha crepxHe Hape3aHa
pe3noa, a 3a roB 3aBUCHUMOCTH OT HaIIPaBJICHUS BHHTOBOM
NMOBEPXHOCTH (BUTKOB pe3b0Obl) pe3bba ObIBaeT JBYX BHUIOB: IpaBas (BUHT
BBUHYMBAETCS B TailKy MpU BpalleHUU MO YaCOBOM CTpeiKe) W JEBYIO (BUHT

BBUHYMBAETCS B raliKy MpHU BpPaLIEHUU MPOTUB YaCOBOU CTPEIIKH).

Boam Wnunexa

Buxm ladka
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IIpakTHyeckoe 3aHsATHE  No 30 «BbINoJTHEHHE yepTexa
uuJanHaApuYeckoil nepexadyu. CocrapiieHue cnenupuKaAAN».

Heab 3aHATHA: HAYYHUTHCH BHINOJHATH YePTEKU 3y0UaTHIX Nepeaady.

3y0uaThie mepeaaund NPUMEHSIOT ISl IEpeaun BpaIllaTeIbHOTO JBUKECHUS
MEXK]ly BaJaMHU.

Ha puc a) u300pakeHbl 1Ba NUIMHIPUYECKUX KaTKa, KATAIIUXCA OJIUH MO
apyromy 0e3 mnpockanb3biBaHus. lIpeoOpazyem kaTku B 3yOuaTble Kojeca,
Mpope3aB Ha HHUX C ATOM 1LIEJbI0 BINAJUHBI U HApPacTUB BBICTYIBI, 00pa3ylollue
3yObs omnpeneneHHoro mnpodwuns. Illupokoe npumeHeHue 3yOyaThix mMepenay
0o0yCJIOBIMBAET MHOTO00pa3ue KOHCTPYKTUBHBIX (OpM 3y04aThIX KOJEC.
Haubonee npocThl M0 KOHCTPYKTUBHOMY HUCIIOJIHEHUIO 3y0YaThle Kojieca Majoro
muaMetrpa. OHU MOPEACTABISIOT COOOW CIUIONMIHOW UUIMHAP C 3YObAMH U

OTBCPCTHEM I ITOCAAKH HaA BaJl.

Cnenudukanus- 3TO  KOHCTPYKTOPCKHMH  JOKYMEHT, B  KOTOPOM
MPOMUCKHIBAETCA TMONHBIM coctaB cOopounoro wmiaenus no ['OCT 2.108-68.
JlaHHBIN JOKYMEHT BbINONHAETCS Ha (popMate A4 oTHENbHO Ha Kaxayto cOopky. B
HEM MOCJE0BATEIbHO PACIUCHIBAIOTCS BCE COCTABISIONIME COOPOYHOM €TUHHUIIBI.
Hcxonst u3 obmiero ciydasi, crnenuduKanus COCTABISAETCS U3 MOCIEI0BATEIBHO
PACIIONIOKEHHBIX CIEAYIONIUX pa3/IesioB: JIOKYMEHTAIusi, COOpPOYHbIEC JIETallH,

ACTalIn, CTAaHAAPTHBIC U3ACTINA, IIPOUNC U3CIINA, MAaTCPHUAJIbl, KOMIIJIICKTBI.
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