MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUA
POCCHNCKOMU OEJIEPAITNN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIIIET'O ObPA30OBAHUA
«PA3AHCKHUM I'OCYJAPCTBEHHBIN PAIMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKUHA»

Kadenpa «ndbopmanmonHbie TEXHOJIOTUU B TpaduKe U AU3aiiHe»

METOAUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI
«HHKeHEepHAs M KOMIIbIOTEPHasi rpaguKa

Hamnpasnenune
11.03.02 "NHpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBS3H"

YPpoBEeHb NOATOTOBKU
OaxaaBpuaT

®opMbl OOYICHHS — OUHAS

Psa3zann 2023



1 METOAUYECKHUE YKA3ZAHMUSA JJ151 OBYYAIOIUXCSA 11O OCBOEHUIO
PA3JIEJA «<MH)KEHEPHAS 'PA®UKA»

1.1 O0mme moJI0KeHUA

WNmxenepHas rpaduka — oHa U3 00JacTell BRIYMCIUTEIBHON TEXHUKH B HACTOSIIEE BpeMsl B
3HAYUTENNBHOM CTeneHu onpenaesser 3(pPpeKTUBHOCTh BHEAPEHUS aBTOMAaTU3MPOBAHHBIX CHUCTEM B
cepbl TPOSKTUPOBAHUS IPOU3BOICTBA. [109TOMY crienManucTy ¢ BHICIINM TEXHHYECKUM 00pa3oBa-
HUEM He00X01uM 00JIbII0H 00bEeM HayUHBIX 3HAaHUH. Y MEHUE KOHCTPYUPOBATh HEOTAEIMMO OT CIIO-
COOHOCTH IPOCTPAHCTBEHHO MBICIUTH. VIH)keHepHas rpaduka, 0cOOCHHO OJMH U3 €€ Pa3[eiioB —
HauepTaTesibHasi T€OMETPHsl 3aHMMAeT 0c000e MECTO CpeAM JIPYI'MX HayK, T.K. SBJSETCS Jy4IIUM
CPEACTBOM Pa3BUTHS y UEIOBEKA IPOCTPAHCTBEHHOTO BOOOpaKeHNs1, 0€3 KOTOPOTO HE MBICIIUMO HH-
KaKO€ MHKEHEPHOE TBOpYECTBO. llenarornyeckuii OnbIT MOKA3bIBAET, YTO YCBOCHUE IIPEIMETa BO
MHOI'OM 3aBHCHUT OT 3aMHTEPECOBAHHOCTH B HEM yudauierocs. [1oaTomy u3ydeHre HHKEHEPHOU Ipa-
(buKu He0OXOAUMO WILTIOCTPUPOBATh M 3aKPEIUIATh €€ MPUIIOKEHUEM K BOIpocaM U30paHHOM CTy-
JIEHTOM clieMaIbHOCTU. [IoydeHHbIe pY 3TOM 3HAHMS CTAHOBATCS CPEACTBOM IS pELICHUS PAK-
TUYECKUX MHKEHEPHBIX 3aau.

OOydenue Ha MPAKTUYECKUX 3aHATHIX U JTaOOpaTOPHBIX paboTax BEAETCS B BUIC MHIUBUIY-
IBHOM PabOTHI C KKABIM CTYAEHTOM. Takoi MeTox 0Oy4eHuUs AaeT MOJIOKUTEIbHBIA Pe3yabTaT U
MO3BOJISIET y C71A00 MOATOTOBICHHBIX B IIKOJIE T10 YEPUECHHUIO CTYIEHTOB PAa3BUTh POCTPAHCTBEHHOE
IPE/ICTaBICHNE U B 3HAYUTEIBHON CTENICHN HAyYUTh UX JIOTHYECKU MBICIIHTB.

1.2 TlpeameT u3y4eHus AU CUUIIMHBI

WuxenepHas rpaduka SBISCTCS OJHON M3 AUCIMILTAH, COCTABJISIFOIINX OCHOBY ITOATOTOBKH
umkeHepa. [IpoeknronHoe YepueHne, KaK pa3aes HHXCHEPHOH rpauKu, MOKHO pa3/ieuTh Ha B
YaCTH: MOATOTOBUTEIIBHYIO U OCHOBHYIO.

K noaroroButenbHON OTHOCATCS O0IME MTPAaBUIa BBIMOJIHEHHS U 0OPMIICHHS YepTekKe B co-
orBerctBuM ¢ 'OCTamu ECKJ/I, reomerprueckre nmocTpoeHUs IPU BHIYEPUUBAHUM KOHTYPOB I'€0-
METpUYECKUX (HOpM, YIpaKHEHHs IO OPTOTOHAJIBHBIM MPOEKLHUAM MPH NOCTPOSHUN M300paKeHUH
(BU10B, pa3pe30B, CEUEHUN).

B 0cHOBHOI yacTH paccMaTpUBaIOTCS IpaBUila U PUEMBbI BBITOTHEHUS 3CKU30B, UepTEKEH Je-
Tanei, coopouHbIx uepTexer, uzydarorcs ['OCTrI, oTHOCAIMECS K TIEPEYUCTICHHBIM BUJIaM YepTe-
KEH.

N3ydeHue Kypca yepUyeHUsl O3BOJISET:

1. Z[aTI) CTYACHTaM 3HaHHS IO COCTABJICHUIO OPTOTOHAJIBHBIX HpOCKHHﬁ, HCIIOJIb3YA alIapar
HaqepTaTeJII)HOfI reoMETpru, T.Cc. YMCHHUEC COCTABJIATH YCPTCIK.

2. Ha 7T0#t 0CHOBE CIOCOOCTBOBAThH PA3BUTHIO Y CTYJEHTOB MPOCTPAHCTBEHHBIX MpPEACTaBIIe-
HUM, KaK HEOOXOAMMOI'0 YCIOBHSI MOATOTOBKHM UX K TBOpUECKOU aesrenbHocTU. CTaBUTCS 3a7auya,
HAY4YUTh aHAJIU3UPOBATh (JOPMY M KOHCTPYKIIMIO peasbHBIX MPEIMETOB M CO3/1aBaTh, UX 00pa3 1o
YepTexKy, T.€. yMEHHUE YUTATh YEPTEKHU.

3. HayuuTb CTyJ€HTOB MOJIH30BaThCS CAMOCTOATEIBHO y4EOHBIMU U CIIPAaBOYHBIMU TOCOOUSMU
¥ yueOHWKaMH B TIPAKTUKE YTCHUS U BBITIOJTHEHUS YEPTEIKEH U ICKN30B, 03HAKOMUTH C BaKHSUTITMMU
npaswiamu 'OCTos ECK/I.

4. Cnoco6cTBOBATH MPUBUTHIO CTYAEHTAM KYJIbTYphl TPY/1a: HAaBBIKOB MPAaBUILHOM OpraHu3a-
UM paboyero Mecra, pallMOHAJIbHBIX MPHUEMOB PabOThl YEPTEKHBIMU U U3MEPHUTEIbHBIMH HHCTPY-
MEHTaMH, aKKypaTHOCTH U TOYHOCTH B paboTe.



B nensx nmoBeleHUst HHTEPECa CTYACHTA K CBOEH CIIENNAIbHOCTH M 3HAKOMCTBA C IEPBBIX IIa-
roB 00y4YeHHs B By3€ C TEOMETPHUECKUMHU 00pa3aMy U JIEMEHTaMU KOHCTPYKIUH, AeTalsIMU U c00-
POYHBIMM €AMHUIIAMH, OTHOCSAIIUMUCS K IPOGUIAM BBIOPAHHBIX CHELMATbHOCTENH HEOOXOMMO 1IH-
POKO HMCIOJIB30BATH B MIEJarOTMYECKOI MPAaKTUKE MPUMEPH KOHCTPYKTUBHBIX PEIICHHUNA U OPM, CBSI-
3aHHBIX C IPO(UIIEM By3a U YBA3bIBATh NP MOATOTOBKE K IPAKTUYECKUM 3aHATUAM MaTepuai usy-
4aeMOW TeMBbI C MPAKTUKON Oyaymiei aesrenbHocTH. Heo0XoauMo NpuBOIUTE MIPUMEPHI, KOTOPHIE
HO3BOJIAT CTYJEHTY HE IPOCTO 3alIOMUHATh, HO U MBICIUTh OJIM3KUMH €My 00pa3aMu, C HHTEPECOM
BOCTIpHHUMATh MHpOpManuio. [logo0HbIe TpuMeps ciaenyeT moI0upaTh 1o 000 TeMe HHKEHep-
HOM rpaduke.

IIpu u3ydeHnn rocyaapCTBEHHBIX CTaHAAPTOB, KOTOPBIMU IIPOHU3aH BECh KYpPC MHKEHEPHOH
rpaduKy cienyeT IpuydaTh CTYAEHTOB HE TOJIbKO YMTATh U 3allOMUHATh TEKCT CTaHAapTa, a A00U-
BaThCsI OCMBICIIMBAHMSI €r0 TPEOOBaHMIA, yIUTh OThICKHBATh B TpeboBanmsx ECK/I noruueckue sie-
MEHTBI, KOTOPBIE IIO3BOJIAT IIOHATH U JIEr4e BOCIIPUHUMATD U3y4aeMblii MaTEpHAIL.

Heo6xoanMo mocToSHHO (UKCHPOBATH M 0000IIATh XapaKTepHbIE OMIUOKH CTYIEHTOB, BbI-
SIBUTh UX NPUYMHBI, aHAJIM3UPOBATh Ha 3aHATHAX WIX IPH MTOJBEICHUN UTOTOB TI0 TEME.

Takum 00pa3zom, U3ydeHue Kypca HHKeHepHOU rpaduku, B 0cOOEHHOCTH e€ paszena "Mpoek-
[IHOHHOE YepueHHe" MPEe/IoaraeT 1aTh CTY/ICHTY 3HaHUS M HAaBBIKU, HEOOXOIUMBIC €My B TIPaKTH-
YeCKOM WH)KEHEPHOU JIEATEIbHOCTH, a TAKXKE J]aTh €My OCHOBATEIBHYIO TPApUIECKYIO TIOJTOTOBKY
JUISL M3YYEHHSI CIICHUAIbHBIX JUCIIUATUINH.

1.3 Cucrema npenogaBaHusi HH:KeHePHOU rpadpukn

[leneHarnpaBieHHOE M CHUCTEMAaTUYECKOE OOy4YEHHE CTYAEHTOB OCHOBAaM rpaduueckoil rpa-
MOTBI OCYLIECTBIIICTCS HA MMPAKTUYECKUX 3aHATUAX IO MOArpymnnaM 12-15 yenoBek, myTeM BBINIOJI-
HEHHS rpaduvecKkux paboT ¢ MaKCHMAaJIbHBIM MPUBJICYCHUEM YIEOHHKOB, y4eOHBIX TOCOOHIT, METO-
JUYECKUX PYKOBOJCTB U CIIPABOYHMKOB.

CTyneHThI BBITOJHAIOT rpaduyeckue paboThl CAEAYIOIUM TEMAM:
1) OCHOBBI HaYepTaTENbHON r€OMETPUU U MIPOSKIIMOHHOE YePUEHHE;
2) 5CKHU3bI ¥ paboune YEPTEIKU JIeTaICH;

3) cOOpOYHBIE YEPTEXKH;

4) neranupoBaHHE YepTeka OOIIETo BUIA.

OO0mbeM 3aaHuil pacCUUTaH Ha MJI0JJOTBOPHBIE 3aHATHS 10/ PYKOBOACTBOM IpPEINoJIaBaTels B
yachl 3aHATUNA. Kpome 3TOro CTyAeHTHl JOKHBI paboTaTh W BHE PacHMCAaHUs, COTJIACHO rpaduky
CaMOCTOSITeNIbHOU paboThl. OCHOBHAs YacTh CTY/AEHTOB U3y4yaeT MH)KEHEPHYIO TpaduKy B TEUEHUE
1-ro cemecTpa oOyueHus. Yyaiiyecs HEKOTOPbIX HAPaBJIE€HUH U CHEMaTbHOCTEN MPOXOAIT o0yue-
HUE HauepTaTeIbHOM reOMEeTpIH U MH)KEHEPHOU TpauKi B TE€UEHHUE JIBYX CEMECTPOB.

[To kaxao0il TemMe CTYyAEHTHl MOJY4YaloT MHIAWMBHAYyaJbHOE 3aJaHve. BapumaHTHOCTH 3aJaHMil
npenynpexaaet GopMalbHOE YCBOCHHE CTYJCHTAMH OCHOBHBIX MPABUJ U YCIIOBHOCTEH, YUUT UX ca-
MOCTOSITEJIbHO TI0OBIBaTh 3HAHUS, CEPHE3HO M BIYMUYHUBO TOJIXOJUTH K PEIICHUIO TOW WM WHOU 3a-
ayu.

[lepen ka>xapIM rpaguUecKUM 3aJJaHHEM MPENoiaBaTelb O0BSACHIET CTYJeHTaM MaTepuall, pu
3TOM IIUPOKO UCHOJB3YIOTCS MPE3EHTAINH, IJIAKaThl M HaTJIsAHbIe mocobus. Mcnonb3oBanue ciaii-
JIOB 3HAUUTEJIBHO 00j1er4aeT paboTy MpenoaaBatesis U COKpaIlaeT BpeMsi, He0OOX0AUMOE Ha U3JI0XkKe-
HUE MaTepuaia.

[Tpu u3yueHuu rocy1apCTBEHHBIX CTaHIAPTOB, 0€3 3HAHUSI KOTOPBIX HEBO3MOKHO TPaMOTHOE
BBITIOJIHEHHE 3a/IaHUH, HEOOX0IUMO MPHUYYaTh CTYIEHTOB HE TOJBKO YUTATh W 3allOMHUHATh TEKCT
CTaHjaapTa, a JOOUBATHCS OCMBICIMBAHUS €r0 TpeOOBaHUI, UCIIONB3YS MTPH 3TOM HILUIIOCTPALIUHU, PU-
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CYHKH, IPUMEPHI U3 rpadudecKux padoT. YUuTh CTyACHTOB OThICKHBaTh B TpeboBanusax ['OCT mno-
THYCCKUC 3JICMCHTLI, KOTOPLIC MO3BOJIAT IMOHATH W JICTUYC BOCIIPUHUMATDH I/ISY‘-IaCMEJﬁ Marcepuajl U
U3y4aeMble CTaHIapThI.

Heo6xoanMo mocTossHHO (UKCHPOBATh U 000011aTh XapaKTEePHbIE OIINOKHU CTY/IEHTOB, BBISB-
JSITh X IPUYHMHBL, aHAIN3UPOBATh HA 3aHITHH.

Kaxxaplii mpemnogaBaTelib JOMKSH MOCTOSTHHO MTPOBOAUTH Pa0OTy 10 MPUYICHHUIO CTYACHTOB K
CaMOCTOSITENIbHOM paboTe ¢ KHUTOM, K YMEHHIO M0JIb30BAThCS YUeOHOU U CIIPABOYHOM JIUTEPATypPOH.
Crnenyer npuydarb CTYJCHTOB HaXOJUTh OTBETHI HA MHTEPECYIONIUE UX BOMPOCHI B MpeiaraeMoun
JUTEPATYpPE, YTO MOBBICUT IPOYHOCTh 3HAHMII.

1.4 OcHoBBI HauepTaTeJbLHON reOMeTPHUH U NPOEKIMOHHOE YepYeHue
Lenwro 3apanuii pazaena "[Ipoekuronnoe yepueHue" siBAsETCS:

1) u3yuenue u npakrtuueckoe npumeHenue ['OCT;

2) u3y4eHHne METOI0B MPOEKIIMOHHOTO YEPUEHHUS;

3) u3y4yeHne HEKOTOPBIX FJIEMEHTOB I'€OMETPUUECKUX TOCTPOCHUIA;

4) npuoOpeTeHre HaBBIKOB PabOThI C YEPTEKHBIMU HHCTPYMEHTAMU;

5) u3ydeHue npaBuil KOMIOHOBKU M300paXCHHI Ha YepTeKe.

CaMOCTOSTENLHOE BEITIOJIHEHHE 3a/laHuA Pa3BUBACT IIPOCTPAHCTBCHHOC ITPCACTABICHUC U ITIOA-
TOTaBJIUMBACT CTYACHTA K BBIITOJHCHHIO MMOCICAYIOIINX qepTenceP”I.

[To Teme "OcHOBBI HaUEPTATENHLHOM TEOMETPHH U IPOEKIIMOHHOE YepueHue" Ha Kadeape nme-
eTcsl CIeAYIOIUN METOAUYECKUIM MaTepual:

1) npe3enTanus "[IpoexumonHoe yepueHue";
2) metoauyeckas pazpadbotka "OdopmieHue yepTexen”;
3) meronuueckas paspadoTka "lIIpoekionHoe uepueHue".

Heo0OxonnMo 00patuTh BHUMaHUE CTY/IEHTOB HAa METOANYECKHE Pa3pabOTKH, T.K. B HUX CKOH-
LIEHTPUPOBAH OCHOBHOM MaTepHall )il BBIIIOJHEHMS 3a1aHUs, JAHbI BOIIPOCHI IS IOATOTOBKH K 3a-
yery. [l Gonee noapoOHOro n3ydeHus MaTepuana cleilyeT peKOMEHA0BaTh Y4eOHUKHU U CIIpaBOY-
HUKH MOCIIEAHUX JIET U3JJaHUs. UMetolecs B OMOIMOTeKe YHUBEPCUTETA.

[Tpu 00BsICHEHNH TIEPBOTO 3aJaHMSI HEOOXOIMMO JIaTh CTYACHTAaM OTUYETIIMBOE MPECTABIICHUE
KaK 0 cCaMOM MpoIlecce MOIYyYeHUs BUIOB, CEYCHUI U pa3pe3oB, TaK U O MpaBUiIaxX UX rpaduueckoro
BeInosiHeHusl. He MeHee BaxxHO YACHUTHb MPAKTHUYCCKOI'0 HCIIOJIB30BAHUA ceueHuu JIs1 9 KOHOMHUU
BPEMEHH M3TOTOBJICHUS 4YepTexka U ero uteHus. lIpemnomaBarens AOMKEH MOAYEPKHYTH BaXKHOCTH
MoMCKa Oeree paroHaIbHOTO CIIoco0a peneHns rpa@uIecKux 3a1ad, MOCTOSTHHO WIS 110 TTyTH BO3-
MO>KHOTO COKpAIIEHHUS KOJIMYECTBA N300paKEHUI, COXpaHssi BMECTE C TEM IMOJIHOE M UCUEPIIHIBAIO-
HIMe TpeCTaBIeHre 0 GOpME JETaIl U COCTABISIONINX €€ DIIEMEHTOB.

[Tpexie 4YeM NPUCTYIUTh K BHIIOJHEHUIO 33JaHUH, HEOOXOIMMO U3y4YHTh MpaBuiia odopmiie-
Hus yeptekedt cormacHo crangapram ['OCT 2.301-68, TOCT 2.302-68, TOCT 2.303-68, TOCT
2.304-81, 'OCT 2.305-2005, TOCT 2.306-68, 'OCT 2.307-2011, a umeHHO: ¢opMaThl, MacIITaObI,
TUIIBI JIMHUH, PHQTHI, IITPUXOBKA B pa3pe3ax M CEUCHUAX, IPOCTAHOBKA Pa3MePOB, BBITOJHCHHE
BUJIOB, Pa3pe30B U CCUCHHIA.

3ajanue BBIMOTHACTCS KapaHaamom Ha Juctax ¢popmara A3 (297x420).



B IEPBOM 3aJaHHU U, UCITOTIb3Ys1 TJIaBHBIN BHUJ U BUJ CJICBA BAJIMKa, CJICAYCT HAUCPTUTD TJIaBHBIN
BUJ BaJIMKA U TPU €0 CCYCHHUA - HAJIOKCHHOC, BBIHCCCHHOC HAa MPOAOJIKCHUC CIICIa CGKyH.IGfI 1J10C-
KOCTH N BBIHCCCHHOC B CBO60,Z[HO€ II0JIC YCPTEKA.

Bo BTOpOM 3a1aHKH 110 ABYM BHJIaM JIETAJIM HY’KHO ITIOCTPOUTH TPHU €€ BUIA U BBIIIOJIHUTD Pa3-
pe3bl, coenMHEeHHbIC ¢ BuaaMu. CieayeT oOpaTUTh BHUMaHHE CTYACHTOB Ha MPABUIIBHYIO KOMIIO-
HOBKY, YTOOBI pACCTOSIHIE MEXITY BUIaMU U OT BUIOB J0 PAMKH UJIM OCHOBHOW HAMUCH ObLIH TIpHU-
OJIM3UTEIHLHO PABHBIMH C YYETOM MPOCTABIICHHBIX 3aTEM pa3MepoB. YacTo CTyIEHTHI pacioJiararoT
BBIHECCHHBIE CEUCHUS - OYCHH OJIM3KO K TJIABHOMY BHJy BallMKa, HE OCTAaBJISISl MECTa JUIS MMPOCTa-
HOBKH pa3MepoB. [loamnuceiBas yepTex K 00BOAKE, MOKHO HATIOMHHUTH CTYJCHTaM, YTO HAJIO)KECHHOE
CCUCHHE BBITTOIHACTCS CIIJIOIIHON TOHKOM TUHUCH.

Brimomnusist pa3pes3bl, COSAMHEHHbBIE C BUJAMH, CTYACHTHI 4YacTO JAOMYCKAIOT OMIMOKH, 3aMEHsIS
pa3eIAoIyIO JIMHHIO, KOTOPOH CIYXHUT OCh CAMMETPUU Ha CIIOIIHYIO OCHOBHYIO JIMHMUIO.

B tpeThem 3amanuu HE0OXOIUMO BBINOJHUTD MPEAJIOKEHHBIN IO BapUaHTy CIIOKHOHM pas3pes.
31ech HEOOXOIUMO 0OpaTUTh BHUMAHUE CTYACHTOB HA TO, YTO €CJIM CEKYIIWE TUIOCKOCTH Tapall-
JIENIbHBI OJTHOM M3 OCHOBHBIX TUIOCKOCTEH MPOEKIUH, TO JaHHBIN pa3pe3 BBINOIHIETCS Ha MECTE CO-
OTBETCTBYIOLIETO BUa. He MeHee BaKHO MMOAYEPKHYTh, UTO MPHU BHIOJHEHUH CIOXKHBIX pa3pe3oB
HUKAKOW JIMHUH, Pa3rpaHUUMBAIOIIEH U300paKeHUs, MOJyYEHHBIE OT Pa3HbIX IIOCKOCTEH, HE MPO-
BOAT. JIoMaHbIi pa3pe3 TpeOyeT MpeiBapUTEIbHOIO OBOPOTA CEKYLIUX IIOCKOCTEHN 10 MOJIOXKeE-
HUS, KOT/la OHU OyAyT nmapajuiebHbl COOTBETCTBYIOIIEH TIOCKOCTH MPOEKIIUH, TTOCIIE ATOTO pa3pe3
IIPOELUPYETCSI HA MECTO COOTBETCTBYIOIIETO BOJA.

Bo- BTOPbIX, TOHKHUC CTCHKH THIIA pe6ep JKCCTKOCTH IMOKAa3bIBAOT YCJIOBHO HE3AIITPHUXOBAH-
HBIMH, €CJIN CCKYIIas IMJIOCKOCTH HAIlpaBJICHA BAOJIb JUIMHHOM CTOJIOHEI TAKOT'O pe6pa.

Bo Bcex 3amaHusax cTyJaeHTaM HEOOXOJUMO MPOCTaBUTh pa3Mepbl. ITO OUYEHb OTBETCTBEHHAS
4acTh O(OPMIICHHS YepTexka, MOATOMY CTYACHTaAaM HEOOXOIUMO HAIIOMHUTH OCHOBHBIC IpaBUia
HaHECEHUs pa3MEpOB:

1) pa3mepsl Bcerja cTaBsITCs TOJIBKO HCTUHHBIE, O€3 yueTa MaciiTada yepTexa;

2) KOJIMYCCTBO pa3MEPOB Ha YCPTEIKE NOJIZKHO OBITh MHWHHMAJIbHBIM, HO JOCTAaTOYHBIM JJId U3-
TOTOBJICHUSA YU KOHTPOJIA U3CIINAA,

3) 00s13aTeNbHO HAHOCAT TabapUTHBIE pa3MepBbl, a TAKXKe pa3Mephbl, ONPEACIAIONINE BETUUUHY
U MOJIOKEHUE Ka)KI0r0 3JIEMEHTA JIeTallu;

4) pa3Mepsl, OTHOCAIIUECS K OTAEIBHOMY SJIEMEHTY JeTalli CIeAYyeT IPYIIHPOBATh U IPOCTaB-
JISITh Ha TOM MECTE UepTexka, I 3TOT JIEMEHT Hanbosiee sICHO n300pakeH.

Bce 3ananus nepBoHAaYaIbHO BBIMOJIHAIOTCS B TOHKUX JIMHUAX. K KaXk10My 3aHATHIO CTYyJEHT
00s13aH BBIMIOJIHUTH Ty 4acTb pabOThI. KOTOpask peKOMEH0BaHa IpenojaBaTeneM. Ha 3ansaTusx ocy-
IIECTBIIETCS KOHTPOJIb 32 TPABUIILHOCTHIO BBIOIHEHUS uepTexa. [Ipu cade ueprexa cTyJeHT 00s1-
3aH MOSICHUTB JIFOOYIO YaCTh BBIITOJIHEHHOM padOThI, OTBETUTH HAa TEOPETUYECKUE BOIIPOCHI COTIIACHO
IIporpaMMe.

1.5 Dexku3upoBanue

[enbto 3a1anus o Teme "Dcku3upoBaHue" ABIsSETCS MPUOOPETEHNE HABBIKOB CO3JaHHE ICKU-
30B 10 pealbHbIM JeTajsiM. [Ipu cocTaBieHnu 3CKU30B HEOOX0IMMO IPUMEHSTh MTPaBUiIa, YCTAaHOB-
JICHHBIC CTaHAapTaMu. HE 3a6I)IBa$I, YTO XOTA 5CKU3bl —IOKYMCHTEI BpEMCHHOI'O XapakKTepa, 1mo Co-
JIepKaHUI0 OHM HUYEM He OTIIMYAIOTCS OT pabounx ueprexeit aeranu. HeoO0xoaumo, yToOb! 3CKHU3BI
6BICTp0 " IPOCTO YUTATIUCh, HC COACPKAIN KaKHUX-JIH0O U3JIMIIECTB U OTBEYAIN Tpe6OBaHI/I$IM npo-
M3BO/ICTBA.

[Tpu 0ObsAcHEeHUU 3aAaHUs ciielyeT oOpaTUTh BHUMAaHUE CTYAEHTOB, UTO YacTO COCTaBJICHHE
HCKHU3a MPEIIECTBYET BHIITOJTHEHUIO pab0vero 4YepTeska, IOATOMY YeM TIaTeIbHee BBITTOIHEH 3CKU3,
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TEM JIeTYe COCTaBUTh YEPTEXK, N30€KaB OMMUOOK, BO3MOKHBIX, €CJTU 3CKU3 COCTaBJIeH HeOpexHO. O0-
paTuTh BHUMaHKE Ha 0(hOpMIIEHUE ICKU3a, 00BOJIKY, IPU(PT. OCOOSHHO MTPU MPOCTAHOBKE Pa3MEPOB.
HeOpexHOCTh, TOMyIIeHHAs! TPH SCKU3HOM BBIIMTOJIHEHUN YEPTEIKa MOXKET MPUBECTH K HEMPABUIIb-
HOMY €T0 ITOHUMAaHUIO, CJIEJIOBATEILHO, K OpaKy Ha MPOU3BOICTBE.

[Tpu 0OBsICHEHNH U TOCIENYIOLIEM UCIIOJHEHUH 3CKU3a HE00X0AMMO 00paTUTh BHUMAaHKE Ha
stamn Nel BbIMONHEHUS, OOBSICHUTH 3HAUeHUE ' 'TabapUTHBIX MPSIMOYTOJIFHUKOB™ B KOMIIOHOBKE JIU-
cTa.

Crnenyer oOpaTuTh BHUMaHUE Ha OPOPMIICHHE ICKH3a, O0BOJKY, MIPU(DT, 0COOEHHO MPH MPO-
CTaHOBKe pa3mepoB. HeOpeskHOCTD, TOMyIIEHHAs TPU CKU3HOM BBIMOJIHCHUH, MOXKET MTPUBECTU K
HEMPaBWIBHOMY €r0 MOHUMAaHUIO. CIIE0BATEIBHO K OpaKy Ha MPOU3BOJICTBE.

B nomomis npenogaBatento sl 00bsCHEHUs Ha Kadeape umeeTcs Mmpe3eHTanus ~ ICKU3bl U
pabouue 4epTexku JeTanei”’, a TakKe MEeTOAUEecKas pa3padoTKa aHATIOTUYHOTO HA3BaHUS U METOIH-
yeckas paspadborka "CoenuHeHHs eTajieil”, Ha KOTopble ciaeayeT oOpaTuTh BHUMAHHUE CTYACHTOB,
T.K. B HUX COJAEPKUTCS OCHOBHOM MaTepuai JiJIsl BHIIIOJHEHUS 33/aHUs, a TAaK)Ke BOIIPOCHI K caue
3ayeta. J{ns Gonee moapoOHOro M3YUYEeHUS MaTepuania clielyeT peKOMEHI0BaTh, YUeOHUKU MOCIe -
HUX JIET U3/IaHMs], UMEIOIITUECS B OMOJIMOTEKEe YHUBEPCUTETA.

Ha cnaiinax B nepBbIX Kajapax MpeaiaraeTcss MaTepuall psiaa TeM, paHee HE WU3YYEHHBIX CTY-
JIEHTaMU —MeCTHBIN pa3pe3. Crnenyer oObACHUTH, YTO OH MCIIOIB3YETCS B T€X ACTANAX, 1€ J10CTa-
TOYHO CJIOXHAsi KOHCTPYKIUS, OOBSCHUTH, YTO OH OOJIEr4aeT PacKpbITUE KOHCTPYKIUU JETalld U
YMEHBIIAET KOJIMYECTBO U300pakeHU. JJOMOIHUTENbHBIN BU BCTPEYACTCS PEXKE, U CTYACHT MOXKET
HE BCTPETUTHCSA C HUM B TIpOIEcce 00yUYEHUS, TIOITOMY CJIEIyeT Mpu 0OBICHEHUU OCTAaHOBUTHCS Ha
HEM MoApoOHee, O0BACHUTD, YTO 3TO HE IIPOCTO BUJ MO CTPEINIKE”, B YACTHOCTU OJUH U3 OCHOBHBIX
BU/JIOB, PACIIOJIOKEHHBIX BHE TPOCKIIMOHHOM CBSI3U, KaK YaCTO OTBEYAIOT CTYI€HTHI, a BUJ HA JAOIOJ-
HUTEJIBHYIO IJIOCKOCTh, IEPIICHIUKYIIIPHYIO OCHOBHOU M TIapaJlIeIbHYI0 GUTYpE, MPOCIHPYEMOI Ha
OCHOBHYIO IJTIOCKOCTh MPOEKINI ¢ UCKakeHHeM. Ha 3ToM ke kazape umeeTcst pa3pe3 HHIUHIpUYe-
CKOM MOBepxXHOCTHI0. HeoOX01uMo 0OBSICHUTH, UTO Pa3BEPTHIBAHHUE €TI0 MPOUCXOIUT IO CPEIHEH
JUHUMU.

B kanpe, rae npuBoANTCS IPUMEP ICKU3UPYEMOM JieTanu, Heo0X0IMMO OOBSICHUTh, KaK Clle-
JyeT MPUCTYIUTh K paboTe ¢ Heto. PaccMoTpeTh BHUMATENBHO KOHCTPYKLMIO, TONPOOOBATH ONpeIe-
JUTh €€ IPUMEHEHNE U Ha3HAYEHHE, [0 BO3MOXHOCTHU MPEIOI0KUTh TEXHOJIOTUIO U3TOTOBJIECHUS U
UCXOJI U3 3TOT0 BHIOpATh IJIaBHBIN BUJ, KOJMYECTBO N300pakeHUH, He0OOXOAUMBbIE pa3pessl, ceue-
HUS U JApyrue u3o0pakeHus, 4ToObl BBAATH BCIO MHPOPMAIUIO, HEOOXOIUMYIO JUIsl U3TOTOBJICHUS
neranu. Jlanee cnenyer oOpaTuTh BHUMaHME Ha CIEAYIOIIME ATaIlbl BBITOJHEHHs dcku3a. Heobxo-
JUMO MTOCOBETOBATh CKJIEUTH JIBa JBOMHBIX TETPAJOYHBIX JINCTA B KJIETOUKY TaK, YTOOBI KJIETOUYKU
COBMECTHJIUCH, YTO MO3BOJIUIO OBl COXPAHUTh MPOEKIMOHHYIO CBSI3b MEXAY MPOEKIMUIMHU, 00bsC-
HUTh 3HaueHHe "TabapuUTHBIX" MPSIMOYTOJbHUKOB M MX PAcIoJIOKEHHE Ha Oymare Tak, 4ToObl He
TOJIBKO PallMOHAJIBHO 3aII0JHUTH M10JI€ YEPTEXkaA, HO U OCTABUTH JOCTATOUYHO MECTA MEXKy HUTHU AJIs
MIPOCTAaHOBKHU pa3mepoB. CieayeT MOCOBETOBATh, MPEX/e YeM H300pakaTh "rabapuTHbIe" mpsMO-
YTOJIbHUKHU. HAHECTH PaMKy U MMOCTABUTh MPU MOMOIIY I11a0JI0Ha, UMEIOIIEToCs B MPENapaTopcKoi,
OCHOBHYIO HAJIIIUCh, YTOOBI 334aTh Mpeaesbl H300paKeHHs.

Xopo1o 661 HAMOMHUTH MPaBHUJIa BEIOOpa IIIaBHOTO BUAa (HanboJiee MoIHOE, PECTaBIeHUE
0 KOHCTPYKIIMH JETaIH, TEXHOJIOTUN U3TOTOBJICHHUS, MTOJOKEHHUE J€Tall B MEXaHU3Me, palliOHAallb-
HOE 3a1oJIHeHHe popMa YepTexa).

[anee cnenyet 00bSICHUTH 3al0JIHEHHE Ta0apUTHBIX MPSMOYTOJIbHUKOB, IPEIBAPUTEIBHO pac-
CMOTPEB JIeTallb KaK KOHCTPYKIIHIO, COCTOSIIYIO U3 PA3IMYHBIX T€OMETPUUECKUX, (POPM U TIOCOBETO-
BaTh I10CJIE€ HAHECEHUS! OCEBBIX M IEHTPOBBIX JUHHUM 3aMOJHATH T€OMETPUYECKHUMH (opMaMu Bce
UMEIOLINECS TPOEKIIUN OJHOBPEMEHHO, YAl METOAOM CIIOXKEHMS, PEKE - METONIOM '"BbIUMTAHUSA".



B crnaitnax umeercs kanp, riae n300pa)xeHO COBMEIIICHUE HA OJTHOM MPOEKIIMH JIBYX Pa3pe30oB —
MIOJIOBUHBI CTYIIEHYATOr0 M IMOJIOBHHBI MIPOCTOTO B Clydae CUMMETPHUH jaetanei. Jlajgee mokazaHo
YIIPOILICHHOE H300paXCHUE JIMHUH TIepeCeUCHHS IIOBEPXHOCTEH. 3/1€Ch ClIeAyeT 0OpaTUTh BHUMAaHHE,
Ha TO, YTO JIMHUSIMH TIEPEX0/1a MOXKHO IpeHeOpeyb He BCer/a, a B Ciydae X Mayioi BenuuuHbl. [1o-
o ipoOHee CIIEAYET paccKazaTh O HAJIOKCHHOM MPOCKIIMHU, T.K. OHa BCTPEUYACTCSI B HECKOJIBKHUX OH-
Jgerax 3adera paboThl, 00paTUTh Ha 3TO BHUMaHue. CKa3aTb, 4YTO 3TO H300paKEHUE NIEpe] CeKyIen
TUIOCKOCTBIO, BBITIOJHSACTCS IITPUXITYHKTUPHOM YTOJNIICHHOW JIMHUEH, U MMEET IENIbI0 YMEHBIIUTh
KOJIMUECTBO M300pakeHuid. [Ipu oObsICHEHNHU Kajpa, I/ie MPEICTABICH PSiJl, BBIHOCHBIX JIEMEHTOB,
ciieyeT oOpaTuTh BHUMaHHUE Ha JKENATEIbHOCTh X M300paKEHUSI B HETMIOCPEACTBEHHON OJIM30CTH
OT pacmuppyeMoro u300paKeHUs ¥ Ha TO, YTO HA BEIHOCHOM 3JIEMEHTE MOXKHO KpOME MOAPOOHOM 1
- YBEJIIMYCHHOH pactu(poBKH KOHCTPYKIIMU U yIOOCTBA MMPOCTAHOBKU Pa3MEPOB MOYKHO IPOU3BO-
JIMTh pa3pe3 HECMOTPS Ha TO, YTO HA OCHOBHOM H300paKEHUU OH OTCYTCTBYET.

IIpu oObsicHeHnn n3o0pakeHus: puduieHus cieayer oopatuTh BHUMaHue Ha mudps 0,8 u 1,
YTO O3HAYACT PACCTOSHUE MEXKJY PUCKAMH Iara W MOsiC HUTh, YTO PUQIICHUE MPUMEHSIETCS IS
YCTpaHEHUs] MPOCKAIb3bIBAHHUS PYKH HA MOBOPOTE, a TAKXKE, YTO M300paKarOT €ro Ha YepTeKe
YCIIOBHO.

bonbiioe BHMMaHue CJICAYCT YACIIUTD KaApaM, I'’IC MOACHSACTCA IMMPOCTAHOBKA pa3MEpPOB.

Hanee cienyet 3a4uTaTh ONpeieJIeHUE KOHCTPYKTOPCKOM M TEXHOJIOTHYecKoi 06a3bl. Crenyer
CKa3aTh O MPEUMYIIECTBaX MPOCTAHOBKH pa3MepOB OT TOW UM Apyroil 6a3el. [IpeumyiecTa mpo-
CTAaHOBKH Pa3MEpPOB OT KOHCTPYKTOPCKUX 0a3:

1) Hanu4uMe Ha YyepTerkaX KOPOTKUX Pa3MEPHBIX IIETEH, YTO MOBBIIIAET TOYHOCTh M Ka4e€CTBO
U30eIns,

2) obneryaercs IIPOBEPKaA, PACUCT U YBA3Ka pasMEpPOB KaK B ACTAJIN, TAK U B U3ACIINU,

3) nmoBBIIAETCS ATUTEIBHOCTh TOAHOCTH YepTexXa, T.K. B HEM OTPaK€HO TpeOOBaHMS 4acToO
MEHSIOLIEICS TEXHOJIOTUH.

Henocratku: T.k. yepTex He OTpaykaeT TpeOOBaHHM TEXHOJOTUH, MPUXOJUTCS U3TOTOBIATD,
JIOTIOJTHUTEIIBHBIE YEPTEXKH JUIsl 00pabOTKH AeTalnel, a TakKe BO3pacTaeT KOJIMUECTBO U3MEPUTEIb-
HOTO MHCTPYMEHTA, T.K. 3aKa3YUK IIPUHUMAET U3/EIUS HE 110 TEXHOJOTUYECKOMY, a IO KOHCTPYK-
TOPCKOMY YEPTEXKY.

Cucrema MPOCTAHOBKH; Pa3MEPOB IO TEXHOJIOTHYECKUX 0a3 XapaKTepH3yeTCsl TEM, YTO BCE
pa3Mephl Ha YepPTEkKe MPOCTABIICHBI OT MOBEPXHOCTEH, OTPEIEISIOIINX TTOJI0KEHUE JISTaJIeH IPU 00-
pabotke. B 3TOM ciiydae KOHCTPYKTOP CBSI3bIBAET MPOCTAHOBKY pa3MepOB € BOIIPOCAMH M3TOTOBIIC-
HUS JISTaJH.

IIpeumymecrna:

1) B mpocTaHOBKE pa3MepPOB OT MPOU3BOICTBEHHBIX 0a3 YUUTHIBAIOTCS MPOU3BOICTBEHHBIE Tpe-
OoBaHMS, YTO 00JIeTYaeT H3rOTOBJICHUE JICTAIIH,

2) He TpebyeTcs nepecueTa pa3MepoB, T.€. 0TIagaeT HE0OX0IUMOCTh B TEXHOJIOTMUECKUX Yep-
Texax;

3) YIIpomacTCsa KOHCTPYKIUA PEKYIICTO U U3MCPUTCIIBHOI'O HHCTPYMCHTA,

4) mpouecc U3roTOBIEHUS JeTaId U MPUEMKa 3aKa3uyuKaM MPOU3BOIAUTCS IO OJTHOMY U TOMY
KE UEPTEKY.

HenocraTtkn:
1) HEKOTOpas 0CIa0ICHHOCTh B TIPOBEPKE M YBS3KE pa3MEpPOB B I€TAIH U U3JICIHH;

2) cokpariaercs JIUTENbHOCTh CPOKa CIYXKObI uepTeka, T.K. He00X0AruMa KOPPEKTUPOBKA ITPH
V3MEHEHUU TEXHOJIOTUU.



3) cnabo oTpakaeTcs Ha YEPTEKE KOHCTPYKTUBHBIE OCOOCHHOCTH M3/ICIHS.

OOBIYHO TEXHOJIOT CTPEMHTCS, YTOOBI KOHCTPYKTOPCKHE 0a3bl ObLTH MCIOIB30BAHBI KAaK TEX-
HOJIOTUYECKHE, T.K. I€TalIb MOXKET UMETh HE OJIHY, & HECKOJIBKO KOHCTPYKTOPCKUX 0a3, IpU4eM OJTHY
U3 HUX CUMTAIOT OCHOBHOM, a OCTaJlbHOE BCIIOMOTAaTeNbHBIMUA. CBOOOIHbBIE HECOMPSKEHHBIE pa3-
MepBI IeTaJIH [eJIecO00pa3HO HAHOCUTH OT TEXHOJIOTHYECKHX 0a3.

Jlist TuTHIX Aetaneil B kauecTBe 0a3bl BHIOMPAIOT Ty HEOOPAOOTaAHHYIO MTOBEPXHOCTH (OOBIYHO
IUIOCKOCTB TOPIIA), OT KOTOPOH Y00OHO OTCYHTHIBATH pa3MephI IPH U3TOTOBICHUH JTUTEHHON (DOPMBI.

B y4eOHOl mpakTHKe MPU BHIMOJIHEHHH 3CKU30B C HATYPHI Yallle BCETO UCIOIb3YIOTCS TEXHO-
Joruveckue 0asbl, T.K. MOJIOKCHUE ETATH B U3/ICIMH KaK MMPaBUIIO HEM3BECTHO. B obmieM ciydae
npu OOJBIIOM pa3HOOOpa3uy IeTael pa3Mephbl Ha HUX HAHOCATCS C YUYETOM CIEIYIOIIHUX (PaKTOPOB:

1) dbopmbr netanw;
2) B3aUMOJCHCTBUS C IPYTUMH JIETANISIMU COOPOYHOM €TUHHIIBI (€CITU 3TO U3BECTHO)
3) nociie0BaTeNbHOCTh €€ U3rOTOBIICHMS;

4) obOecnieueHue SICHOCTU UM BbIpa3UTeNbHOCTU 3cku3a, ueprexa ('OCT 2.307-2011, I'OCT
2.109-73).

B cnaiigax mpencraBieH NpuMep pacCTaHOBKH Pa3MEPOB, ONPEAEISIONINX MOJIO0KEHUE CUM-
METPUYHO PACIOI0KEHHBIX IOBEPXHOCTEH Y CHMMETPUUHBIX u3aenuil. /lerans umeer miockocTs U
0Cb CUMMETpHUH, COBIAIAIOIINE C OChIO AeTanu. ba3oii (yciioBHOM) sIBiIIETCS OCh CUMMETPUH (TeX-
HOJIOTHYECKas 0aza).

Crnenyromuii Kaip 1aeT MpeICTaBICHHE O LIETHOM, KOOPIUHATHOM U KOMOMHHPOBAHHOM CITO-
cobax MOCTaHOBKHM pa3MepoB. CiiefyeT KpaTKO OXapaKTepHU30BaTh KaAbli u3 HuX. IIpu nenHom
crioco0e pazMephl MPOCTABIISIOTCS MOCIEI0BATEIBHO 1ETblo. [Ipu 3ToM Kaxkas cTyrneHs 00padaTsi-
BaeTcs caMocTosTenbHO. [Tpu aToM criocobe 1enouka He A0JKHA ObITh 3aMKHYTOU. Eciii Ha yepTexke
HaHECeH rabapUTHBIA pa3Mep, OAUH U3 ONEPALMOHHBIX Pa3MEpOB CIENyeT OMYCTUTh, T.K. MHAUe
Helb3sl OyAeT BelAEpKaTh TPeOyeMyI0 TOUHOCTh U3TOTOBJICHUHU Pa3MEPOB.

LlenHoi1 croco0 MCMONB3YIOT IPU HAHECEHUH Pa3MEpPOB HAa MEKIEHTPOBbIE PACCTOSHUS, IS
CTYIEHYAThIX JeTallel, €CIIU HYKHO BBIJIEp)KaTh pa3Mep KaxJAO0W CTyNEeHH, IPU 00padoTKe JeTanu
KOMILIEKTOM PEXYIIEro MHCTPYMEHTA.

[Tpu KoopaMHATHOM crioco0e pa3Mepbl HaHOCSTCS OT 0a3bl. Kaxaplil pazmep sSBIsSETCS HEKO-
TOpPOW KOOPAMHATOM, ONpeENsIOIUI pacCTOsIHUE OT 3JIEMEHTa 10 0a3bl.

[TonoxxuTenpHOE Ka4eCTBO ATOTO CIOCO0a B TOM, YTO TOYHOCTh MCIIOIHEHUS JII000TO pa3Mepa
3aBHCUT JIMIIb OT TEXHOJOTHH U3TOTOBJICHUS U HE 3aBUCUT OT UCTIOJIHEHUS APYTUX pa3MEPOB JAETaIH.
OTOT criocob Hanbosee pacnpocTpaHeH B KOHCTPYKTOPCKOM MpaKTHKE.

KomOuHMpoBaHHbIH crioco0 coyeTaeT 0COOEHHOCTH LIETHOTO U KOOPIMHATHOTO croco0a.

Ecnu pasHble o pa3mepam, HO OJHOTUIIHBIE TIO (POPME AIIEMEHTHI PacHOIOKEHbl HEPABHO-
MEPHO MO MOBEPXHOCTH JICTAIH, JOMYCKAETCs] KOOPAMHATHBIN CII0COO HAaHECEHHsI pa3MepOB C yKaza-
HUEM pa3MEpHBIX YHCEe B CBOJHOM TabiuLe.

WMHorna BMECTO HECKOJIBKUX Pa3sMEPHBIX JIMHUM, ONPEACISIOIIMX PACIIOJIOKEHUE HIIEMEHTOB
U3JIeNNsI, HallpUMep, OTBEPCTUH, OT 0011Iel 6a3bl, MPOBOAAT OJIHY OOIIYIO pa3MEPHYIO JTUHUIO U pa3-
MEpPHBIE YKCJIa HAHOCAT B HAIIPABJICHUHU BBIHOCHBIX JIMHUM y UX KOHLOB. [Ipu pacnosnoxeHuu onu-
HAKOBBIX 3JIEMEHTOB IIPEIMETa HA OJJTHON OKPY>KHOCTH WJIM HAa OJTHOM OCH, PEKOMEHYETCS pa3Mephl,
OTIpeIeNIAIONINe B3aMMHOE PACIIOIOKEHHUE TUX JIEMEHTOB HAHOCUTH OT 00111l 6a3bl, KOTOPOH CiTy-
JKUAT IIOBEPXHOCTH JACTAIU WIH €€ OCh.



OnuHaKoBbI€ 3JIEMEHTHI (OTBEPCTH S, M1a3bl) PACIIOJIOKEHHBIE HA JIETaId PABHOMEPHO PEKOMEH-
JIyeTCsl HAHECTH pa3Mep MEXAY COCETHUMHU JIEMEHTAMU U pa3Mep MEXAY KpallHUMH.

B MecTax miaBHOTO CKPYIJIEHUS JETall BHIHOCHYIO JIMHHIO MPOBOJST OT TOUEK MEPECEUCHUS
CTOPOH CKPYIJIIEMOTO YTJIa.

[Tpu oObsicHeHuM cnaia 00 U3MEPUTENIBHBIX JEMEHTAX, I1€ IPEACTaBICHbl HHCTPYMEHTHI,
HMMEIOIIKECS B IIPENAPATOPCKOM, HE CIEAYeT MHOTO BPEMEHU YJIEIATh KOHCTPYKLUU UX U IIPABUIIAM
HOJIb30BaHUA. DTO MOXKHO CJIeJIaTh BO BPEMs 3aHATHH Ul TEX CTYIEHTOB, KOMY 3TO OTpeOyeTcs.

Crenyromue Kaapbl MOCBSIIEHBI pe3b0e. 371ech Ipu 00bICHEHUHU ClIeAyeT 00paTUTh BHUMaHHE
Ha MPOoIIecC Hape3aHus pe3b0bl BpYYHYIO C TOMOIIBIO METYHKA - 3TO IOMOTAET CTYACHTY JIerde pa3o-
OpaTbCs M TIOHSATH JIOTUKY M300pakeHus1 pe3bObl B 0TBepcTr. CHavana CBEpIIMTCS OTBEPCTHUE, TIPH
MIOMOIIU CBepiia, KOTOpOoe N300pakeHO BHHOBHOMW JIMHHMEH, 3aTeM Hape3aeTcsi pe3b0a Mpu IOMOIIH
METUYHKa. 3aTeM CJeyeT MOSICHUTh, KaK Hape3aeTcs pe3bda Ha IIIMHAPE U KaK OHA H300pa)kaeTcs.
O cbere pe3OBI, 0 hacke MOAPOOHO paccKa3aHO B METOAMYECKOM pa3paborke "CoequHeHue jaera-
neir”. CremyeT ckazarh O TOM, UTO MPU H300paKeHUU PEe3bObl, CILIONIHAS TOHKAS IUHUS 3aX0IUT Ha
¢acky, a Ha COOTBETCTBYIOIIEM BUJIC, IJIe OTBEPCTHUE C PE3b00I MPOCIIMPYETCSI B BUIEC OKPYKHOCTEH,
OJTHa M3 KOTOPBIX HE JOBOJUTCS Ha YETBEPTh, KOTOpAs MEPEXOIUT OCH BpAILEHUS, MPEIIOYTCHUE
oTmaercs pe3noe, a He (acke.

[Tpu n3ydeHnn pe3bObl CIEAYeT YIOMSHYTb, YTO Pe3bObI JENATCS Ha XOJOBBIE (IS Iepe1adn
JBYDKEHUS) U KPETIeXKHbIE, YaCTh U3 KOTOPBIX MU3Y4aeTcsl B HAIlIEM Kypce.

[Tpu 0OBICHEHNH METPHUYECKOM PE3bOBI CIIEAYET CKa3aTh B KAKUX CIY4asX MPUMEHSIOTCS M-
KHe pe3bObl (JUIsl COETMHEHUSI TOHKOCTEHHBIX JeTajlell; B Cllyyasx, Korja TpedyeTcsi repMeTHYHOCTh
COCIMHEHUS: B IPUOOPAX U armapaTax, B KOTOPbIX HEOOXOAMMO MTPOU3BOIUTH TOHKYIO PETYIUPOBKY
nonaun). I[Tokasars, Kak OTMETHTH IPU 0003HAYCHUU MEJIKYIO pe3b0y.

[Tpu 0ObsicHEHHUN JIOHMOBOM pe3bObI ciielyeT 00paTUTh BHUMaHHUE Ha TO, YTO OOJIbIIAsl YacTh
UMIIOPTHOTO 000pyI0BaHUS MOCTYTAET K HaM C JIOHMOBOM pe3b00i.

Cpenu npyrux ciieyeT BhIICIUTh 0003HaUCHUE JIEBOM Pe3b0bl, UMEIOIIEH B KOHIIE 0003HaYe-
Hus OykBy "LH "u cniennanbHble pe3pObl, Yy KOTOPBIX HEKOTOPbIE MapaMeTphbl OTIIMYAOTCS OT CTaH-
JTapTHBIX pe3b0. (Mbl n3ydaeM pe3bObl CO CTaHAPTHBIM MTpoduieM, HO pa3Mephl AMaMeTpa WK 1ara
OTJIMYHBI OT IPUHATHIX MO CTAHJAPTY).

[Tpu 0ObsicHeHNH Kaapa, I1ie n300paxeHa JeTallb, U3rOTOBJIEHHAs THOKOWU? cielyeT 0OpaTUTh
BHUMaHME Ha TO, YTO PaUyC THOKH JAETCs M0 CPEJHEMY AHUAMETPY U YTO pa3BEPTKY JETalH JEeNAl0T
TOJIBKO B TOM CIIy4ae, ecIu popMa U pa3Mephl BCEX AJIEMEHTOB JIETAJIN HE OINIPEAEISIETCS Ha YepTeke.

[Tpu 0ObsicHeHUHU Kajpa, I/ie MPUBEJIEH IpUMep YepTeka JIUTOH JeTalu ¢ Mocleayromen Me-
XaHWYECKOH 00pabOTKOW YacTH TMOBEPXHOCTH JIETAIH, CIIEAYeT 0OpaTuTh BHUMAHHUE, YTO Pa3Mephl
clleZlyeT HaHOCUTh TaKMM 00pa3oM, 4ToOBI OJ1HA TPYIIa pa3MepOB CBsI3bIBaa MEXy cO00H TOJIBKO
HeoOpaboTaHHBIE, a BTOpask TOJILKO 00paboTaHHBIE MMOBEPXHOCTH. B KauecTBe CBS3M MEXKIY dTUMU
rpynnamMu A0JHKEH CIYKUTh OJMH pa3Mep MO KaKI0MY KOOPIUHATHOMY HaIPaBIEHUIO, HAHECEHHBIN
MeXy OJHOW 00paboTaHHOW M OJIHOM HEOOpaOOTaHHOW MOBEPXHOCTSAMU. KOTOpBIE, KaK MPaBUIIO,
JOJIKHBI OBITH OA30BBIMHU.

[Tocne oObsAcHEHME cielyeT MOPEKOMEHI0BATh CTYAEHTaM II0COBETOBATHCA C IPEMNOAABATEIEM
10 IOBO/LY BBHIOOpA TIIaBHOTO BHJIA, T.K. HEMIPABUIIBHBIHN €ro BBIOOD sBIsETCA Hanboee 4acTo BCTpe-
yaroieics omuOKON Py BBHIIOJTHEHUH 33/1aHUS U IPUBOJUT K TIEPEIeNIKE €ro y cTapaTesbHbIX CTY-
JIeHTOB. BTOpOIi pacnpocTpaHeHHOM OMNOKOMH SABIsIETCS HENPaBUIbHAs KOMIIOHOBKA YepTexka, Korjaa
BCE M300paKEHNsl CKOHLIEHTPUPOBAHbI B OJTHOM MECTE JIMCTa, OJIU3KO IpYr OT Apyra, 4To He MO03BO-
JSIET pallMOHAIILHO MTPOCTAaBUTh PA3MEPHI U JIENAET ICKU3 HEKpacuBbIM, [Ipu npocraHoBKE pazMepoB
CJIEAYeT CIEANUTH 3a MPABUIBLHON IPOCTAHOBKOW pazmepa pe3bOsbl (110 0O0JIBIIOMY AUAMETPY), 4acTO



CTYIEHTBI J€JIAl0T 3TO HEBEPHO. YacTo CTyeHThI BMECTO COBMEILIEHUS BUJIA C Pa3pe30M B CHMMET-
PHUUHBIX JETaJSIX, AeTA0T MOJIHBIN pa3pe3. HeoOxoanmo TpeboBaTh UCIPABIICHUS, HE OCTABIIATH TaK,
T.K. 3Ta OIIMOKA 3aKPEIJIsIETCss M CTAHOBUTCS OJHOM M3 paclipOCTPAaHEHHBIX B MOCJIECAHEM 3aaHUU.

1.6 JleraaupoBaHue YepTeka 001Iero B

I[CTaJ'II/IpOBaHI/ICM 3aKaHYMBACTCA U3YUYCHUC TEM YCPUCHUA. 3T0 mponecc, KOTOPbIM MOXHO
OBJIAZICTH HAa OCHOBC YMCHUSA YUTATh C60p0‘IHbIe YCPTCIKU.

s ycnemHoro yTeHus cOOpOYHOro yepreka MOMUMO 3HAHHUS TEOPETHUECKOro Marepuaia
HEOOXOMMO HMMETh DPa3BUTOC IMPOCTPAHCTBEHHOE IMPEACTABICHUE, BBHIPAOOTATh crenuduuecKkue
HABBIKU, HAWUTH JIOTHYECKUN MOPSA0K, B KOTOPOM IIeJIeCO00pa3HO paccMaTpuBaTh COOPOUHBIN yep-
TEX, OABEPraTh U3YUYCHUIO €0 JIAaHHbBIE U MIOCTENIEHHO, BBISICHSS KOHCTPYKIIUIO U HA3HAYEHUE OHOU
JeTallv 3aJpyTroi, COCTAaBIISTh MPEACTaBICHUE 00 U3/IETTUH B LIETIOM.

3amaua mpernoaBaTelis - COAEHCTBOBATH BEIPAOOTKE y CTY/ICHTOB OIpPENEeIEHHON MOCIIe10Ba-
TEIbHOCTHU MPU YTCHUHU YEePTEXkKa, T.€. (GOPMUPOBAHHUIO CHCTEMBI UTEHHUSI COOPOYHOTO YepTeka.

Jlist oOBsicHeHUS 3aqaHusl UMeeTcs Tipe3eHTanus "JleTanmupoBanue yeprexka oomero Buma”.
CryneHTtaM cieyeT peKOMEHI0BaTh METOINYECKOe MOCOOUE aHAIOTUYHOTO Ha3BaHUS, JINTEPATYPY
MOCJIETHUX JIET U3/IaHusl, UMeroIIytocs B oubmnorexe PI'PTY.

[Tpu oOBsicHEHUH 3aJjaHUsI B KaAPaX, OTHOCSIIUXCS K KOHCTPYKTOPCKOM JOKYMEHTAIINH, Clie-
JIyeT o0paTHTh BHUMaHUE B pasneie "Buubl u3genuii" Ha onpeneieHne qeTaid. XOoTs IeTalb Mpe-
cTaBisieT co0o0il u3zaenue, BHIIOJIHEHHOE U3 OJHOPOJHOTO 10 HAMMEHOBAHUIO U MapKu MarepHualia
0e3 mpuMeHeHHsI COOPOYHBIX OIlepallHii, HO MaliKa, CKIIENBaHNE, CBAPKAa MOT'YT OBbITh IPUMEHEHBI JIIS
MpHUIaHus KyCKy MaTepuaa onpeaeneHHoil (opMbl, HapuMep, TpyOKa criasHHas WA CBapeHHas U3
KyCKa JJMCTOBOro Marepuana. [IpuueM Bce 3T cOOpoUHbIE Onepalii UMEIOT Ha YepTeke CBOE 000-
3HA4YEHHE.

[Tpu 00BsiCHEHUU MOHATHI COOPOYHON €AMHUIIBI U KOMIUIEKCA, MOYXKHO OOpaTUTh BHUMAaHUE,
YTO B CJIOXKHBIX CIIydasiXx COOTHECEHHE M3JeNIUs K TOMY WJIM UHOMY BUAY COOPOYHON €TUHMIIBI UITU
KOMILIEKCY CIIeyeT IOCMOTPETh CYHIECTBYET JIM Ha U3Jeiue cOopouHsblil ueptex. Ecin Ha Bee n3-
JieNiue ecTh COOPOYHBIN UepTeX, TO €ro OTHOCIT K COOPOUHOH eTMHULIE).

[Tpu 00BsICHEHUU BUJIOB YEPTEKEH CleNyeT pa3bsiCHUTh Pa3HUILy MEX]y COOPOUHBIM YepTe-
KOM U 4epTeXoM o01iero Bujaa. Yeprexx oOIIero Buaa CoaepKUT U300pakeHne U3IeNus ¢ ero Bu-
JlaMH, pa3pe3amMu, CEYeHUSIMH, a TAK’K€ TEKCTOBYIO YacTh M HAAMKUCH, HEOOXOAUMBIE JIsl TOHUMAHUS
KOHCTPYKTMBHOT'O YCTPOWCTBA U3JENHsI, B3aUMOJEHCTBHUS €r0 COCTAaBHBIX 4acTed M NMPHUHLHUIA pa-
00ThI U31€NUs, a TAK)KE JaHHBIE U cocTaBe u3nenus. [loaToMy no yeprexy oOLIero Bujia BO3MOKHa
pa3paboTka uepTexei Aetaneid 1 cOOPOUHBIX €AMHUI] 0e3 JOMOJHUTENbHBIX Pa3bsiCHEHUH.

HeoOxonumo Takke oOpaTUTh BHUMAaHUE, YTO 32 OCHOBHBIE KOHCTPYKTOPCKHE JTOKYMEHTBI
NPUHUMAIOT: JUIs A€TANIU - YepTeXK JAeTalld U Ipyrue JaHHble, He0OOXOAUMBIE AJIsl €€ U3TOTOBICHUS U
KOHTPOJIS; 1151 COOPOYHBIX €MHMII, KOMIUIEKCOB U KOMIUIEKTOB - CHEIU(PUKAIHUIO.

[Tpu 06bsicHEHNHN TTOIpa3ieTIeHNUs YepTexXel B 3aBUCUMOCTH OT CII0C00a BHITTOTHEHUS M XapaK-
Tepa UCIOIb30BaHUS CJIEIYET BBIACINUTH 3HAUEHUE TOJUTMHHUKA U O0BSCHUTH, YTO B KQU€CTBE MOJI-
JMHHUKA MO>KHO HCIIOJIb30BaTh OPUTUHAI, (POTOKOIMHUIO MITH SK3EMILIAp 00pasua (M3JaHHOTO THUIIO-
rpadckum cnoco6oM), 0(pOopMIIEHHBIE TOATUHHBIMU MOAMHUCIMH JIUL, OTBETCTBEHHBIX 32 BBIITYCK J10-
KYMEHTA.

[Tpu oObsicHeHHH cTaauil pa3paboTKH HEOOXOAUMO CKa3aTh 00 00s3aTeNbHBIX JOKYMEHTaX, K
KOTOPBIM OTHOCSITCSI Ha 3Tare pa3paboTKH BEIOMOCTH TEXHUYECKOT'O MPEI0KEHHUS, SCKU3HOTO MPO-
€KTa, TEXHUYECKOT0 MMPOEKTa M MOSICHUTEIbHAs 3alKcKa, BKIII0Yas YepTex OoOIIero Buja B COCTaBe



TEXHHYECKOTO IMPOCKTa, Ha ITare padovyero MpoeKTHPOBAHUS - YEPTEIKH JIeTaled U COOpOYHEIE, CIie-
U (UKAINH.

Crnenyrouuii cnaii mpeactapisieT co00 BapuaHT 3aJjaHus U €ro clielyeT o0paiiias BHUMaHUE
Ha XapaKTepHbIe OMINOKH, KOTOPhIE OOBIYHO JIOIYCKAIOT CTYJACHTHI. B 4acTHOCTH, Ha/l0 CKa3aTh, YTO
IIpU BEIOOPE KOJIMYECTBa N300pakeHU, TTIaBHOTO BHJIA, pa3pe30B, CEUYEHUII U T.1., CIIEyeT CKa3aTh,
qTO JUIsE COOPOYHOM €MHUIIBI KPUTEPUH BHIOOPA BCEX ATUX MAPAMETPOB MPUMEHSITUCH [T U3IEIUS
B coOpanHOM Bujie. [Ipy BBIOTHEHUH YepTexka AeTaau HeOOXOAUMO paccMaTpuBaTh €€ HEe TOJIbKO
KaK 3JIEMEHT COOPOYHOM €AMHUIIBI, HO U KaK CAMOCTOSTENIbHOE H3/IEIHE, YIUTHIBAS €€ KOHCTPYKIIUIO
U TEXHOJIOTHIO U3roToBieHus. OTCIoAa TTIaBHBIM BU J€TalH, KOJIWYECTBO U300paKeHUH, MacIITad
MOTYT OBbITh OTJIMYMM OT T€X. B KOTOPBIX M300paxkeHa eTasib Ha cOopoyHoM uepTexe. Kpome Toro,
cienyeT NOYEPKHYTh, YTO YACTO HA YEPTEKE U3EIHS B LIEJIOM CUMMETPUYHBIE I€TANIN NIONA/IAt0T B
paspes MOIHOCTHIO, a IPH BHIOTHEHUH pabouero 4yepTea HeoOX0IMMO COBMEIATh BUJI C Pa3pE30M.
Oco00 0OpaTuTh BHUMaHuE Ha MaclTad B CBSI3U C MIPOCTAaHOBKOM pa3mepoB. HeoOxonnmo, 4ToObl
CTYZCHT 3aMepsisi pa3Mephl JeTald HETIOCPEACTBEHHO M0 YePTEXKY HE 3a0bIBAJI COOTHOCHUTH HX C yKa-
3aHHBIM B OCHOBHOW HAJMKHCH MaCIITa0OM.

[Tpu 0OBsICHEHNN TPUBEICHHBIX JlaJIee KaJpOB C IPUMEPAMH BBITIOJHEHUS PA3IMIHBIX COOPOU-
HBIX €JIMHMII, CJIEAYET MOAYEPKHYTh, KaK CIEIyeT ONPENEIUThCS C MPUCOSAUHUTEIbHBIMU pa3Me-
paMu, yYUThIBasl TIOJI0KEHNE COOPOUYHOM €IMHULIBI HA COOPOYHOM UepTexke U3/eius B 1eaoM. Emé
pa3 o0paTuTh BHUMAHUE CTYAEHTOB HA OCOOCHHOCTH BBIIIOJIHEHUS COOPOYHOT0 YepTexka apMUPOBaH-
HOT'O U3/1€JIHs, T.K. HE BCE OHU BCTPETUIMCH C TAKUM U3JIEIIMEM B MIPEIbIYIIEM 33 JaHUH.

Uro kacaeTcs yepTekeld COBMECTHO 00pabaThIBaeMBbIX AeTaleil HEOOXOANUMO yKa3aTh, YTO U3-
MeHEHHUE (POPMBI IETAJIH, KOJMYECTBA OTBEPCTHIA CIIeIyeT MPOU3BOAUTE HA pab0YeM YePTEKE TOIBKO
B TOM Cjyd4ae, €ClH CTYACHT yBEpEH, U4TO JeTalu 00pabaThIBaIMCh COBMECTHO WJIM B IpOIIECCe
cOOpKH, Ha YTO JIOJDKHA YKA3bIBATh CONMPOBOAUTENBHAS HA/AMUCH WK IPUCYTCTBOBATH HA COOPOYHOM
YepTeke pa3zMephl, XapaKTePU3YIOIINe COOTBETCTBYIOIIYI0 00paOOTKH M HE OTHOCSIIUECS K TPYIIe
pa3MepoB, MPOCTABISIEMBIX MPU COOpKE.

B kanpax, HOsSCHSIOMINX aKCOHOMETPUYECKHE U300pakeHUs1 He00X0AUMO, OCHOBBIBAsICh HA OC-
HOBHOE Ka4eCTBO HX - HAIJITHOCTh, TOPEKOMEHI0BATh CTYJICHTAaM OTBJICYBCS OT pabOUero 4yepTexa
JeTany, OoT €€ IIaBHOTO BHUJA M PACIOJOXKHUTH JeTaldb B TON WM MHOW aKCOHOMETPHH TaK, YTOOBI
cZieNaB paspes, NOJIYyYUTh MaKCUMaJIbHYI0 HH(OPMALIHIO 0 KOHCTPYKIMU Aetainu. Kpome Toro, Heoo-
XOJJMMO MOTYEPKHYTh, YTO AKCOHOMETPUS BBITIOIHSIETCS Ha OT/IEIbHOM (hopMaTe U €€ MacITad a0-
JK€H OBITh JOCTATOYHO OOJIBIIUM, YTOOBI BCE DJIEMEHTHI, B TOM YHCJIE€ U OTBEPCTHUS OBUIO yI0OHO
HOCTPOUTH U MOXKET OTIANYAThCs OT paboyero yeptexa. [Ipu n300pakeHUu OKPYKHOCTEH B aKCOHO-
METpHUH, CIeAyeT 0ToCIaTh CTYJEHTOB K MeToauuke "JletanupoBaHue yeprexa oOuiero suja", rae
MOCTPOCHME IUIUIICOB OMUCAHO JIOCTATOYHO MPOCTO M NMoapodHo. Ho HeoOxoauMo oOpaTuTh BHU-
MaHHe, YTO YaCTO CTYACHTHI HENPABWIHHO OPHEHTHPYIOT OCH JJUTUIICOB B COOTBETCTBYIOIIEH TLIOC-
KOCTH MPOEKIMH, YTO MPUBOJUT K TpaTe 3HAUUTEILHOTO BpeMEHH Ha nepejiesiky. [lopekomeHn0BaTh
CTyJICHTaM 3allOMHUTH TMpaBuiIo: "OOJbIIasi OCh AJUIMIICA TEPICHIUKYISIpHA HEI0CTarome ocu”
(KaXKIyI0 TUIOCKOCTh MPOEKLIUN OMPEEIISIOT IBE OCH KOOPJIMHAT).

Tax xe nonozlp06Hee CJIEAYCT OCTAHOBUTHCA HAa ITPHUXOBKE pa3pe3a ACTAJIN B aKCOHOMETPHUU
KakK MCTaJ'IJ'II/I"ICCKOI‘/’I, TaK U HEMETaJJIMYSCKOM.

Bce ommbku, KOTOpble BCTPEUAIOTCS MIPH BBHIIOJIHEHUH 33JaHKsl B OCHOBHOM ObUIM yKa3aHbI
BbIIIE. MOXKET OBITh, ClleAyeT 0OpaTUTh BHUMAaHUE Ha TO, YTO OJIMH U3 OCHOBHBIX BUJIOB IOMEIAETCs
BHE MPOEKIIMOHHOMN CBSI3U TOJIBKO B TOM CJy4ae, €CJIM JiBa BUJA B MPOEKIIMOHHOW CBSI3U YK€ €CTh.
Ecnu n300paxeH oMH BHJI, TO MOXKHO €ro MOBEPHYTh M BUJA 110 CTPEIIKE JAeIaTh He MPUAETCs. DTO
KacaeTcsl TeX ClIydaeB, KOTJa JJisi pacKpbITUs (OPMBI I€TaIM IOCTATOYHO IBYX BHA0B. MOXXHO 00-
paTUTh BHUMAHUE, YTO B HEKOTOPBIX AETANISAX Ul BBISIBICHUS KOHCTPYKIUI JOCTaTOYHO M OAHOIO
BUJIA.
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1.7 PexoMeHAAlMU MPH MOATOTOBKE K JIA00PATOPHBLIM 3aHATHAM IO JUCIUIINHE

O0s3aTeNnbHOE YCIIOBHE YCIIEITHOTO OCBOSHUS Kypca — O0MbINoi 00beM MpoAeaHHOM caMo-
CTOSITEIILHOM PabOTHI.

Pexomenayercs cTyAeHTY MpU OOBICHEHHH MPENOAABATEIIEM TEOPETUUECKUX Pa3/esIOB JTUC-
LUIUIMHBI ¥ TOSICHEHHUS CIIOCO0O0B PELICHUS OT/IEIbHBIX 3a1a4 [10 HauepTaTeIbHOM reOMETPUH AelaTh
3aIKCH U BBIMOJHATH rpaduueckue n3oopaxenus B padoueit Terpanu. K kaxmaoi mabopaTopHoii pa-
00Te HEOOXOTUMO TOTOBUTHCSI.

B gackl camocrosTenbHOM paboThl HEOOXOAUMO MTPOPadaTHIBATh PA3/AeIbl TUCIUTUIHHBI U H3Y-
4aTh METOJUYECKYIO U YU4EOHYIO INTEPATYPY, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI U3YUEHHOM TEMBI.
Ha ayauTopHBIX 3aHATHSAX 11€71€CO00pa3HO CHAYala HAYEePTUTh YEPTEXK TOHKUMH JIMHUAMHU M IIpa-
BUJILHOCTh MOCTPOEHUS yepTexa oOCyAUTh C IMpernojaBaTesieM, Janee 0OOBECTH YEpTeX JTUHUSIMU
HY>KHOU TOJIILIHHBI.

B Hauasie nepBoro 3aHsATHs CTyA€HTaM HEOOXOAMMO HAallOMHHUTH CPOK BBIIOJIHEHUS JTAHHOTO
3a/laHus ¥ KaJleHJapHble CPOKH BBIIIOJHEHUS OTAEIbHBIX yacTeil ero. Ha mocnenyromux 3aHsATHIX
UM CJIeZlyeT TOBOPHUTb, YTO OHU JIOJDKHBI 1€1aTh 110 TpadUKy Ha TOM 3aHATHH U YTO JIOJIKHBI C/IE/1aTh
K craeayromemy. Ha kaxxJ1oM 3aHATUU TOBOPUTH O OEPEKHOM OTHOLIEHUM K JETaNIIM B SIIHMKaxX C
3agaHuaMu. Heo6xoaumo uToObl Ha IEPBOM 3aHATUHU CTYACHTHl HAYYWINCh pa30upaTh U cOOUpaTh
cOOpOYHYIO eIMHHUIlY CcBOero 3afaHus. Oka3pIBaTh UM HEOOXO0IUMYI0 oMollb. [IpuBnekaTs Kk 310
pabote yueOHOro Mactepa. Taxke Ha IEPBOM 3aHITUHU ONPEACIUTh KaKIbIM CTYJICHTOM T€ ISTh Je-
TaJlel, KOTOpBIE IOJUIEKATh ICKU3UPOBAHMIO. DTO OCHOBHBIC JETAJIM U3JEIUs, UMEIoIue Oonee
CJIO’KHYIO KOHCTPYKIIMIO 110 CPABHEHUIO C OCTAJIBHBIMU JIeTalsiMU. Ha ocTanbHbIe 1eTaiu Takxke Jie-
JIAIOTCS 3CKU3BI, HO 0€3 pamMKu U 1Tamna. JKenareapbHo 4TOObI 1O Hayanda ICKU3UPOBAHMS KaXKAbIN
CTYZEHT ITIOCOBETOBAJICS C IIPEIO0IaBaTesIeM O BBIOOpE INIaBHOIO BHJ1A, KOJIMYECTBAX BUI0B, Pa3pe3oB
U JIp. JUTS KQXKIOM JieTanu OyAyIrX SCKA30B. DTO MPEAYNPEAUT MOSBICHNUE TPYOBIX OIIUOOK B HUX.

[Tpu mpocTaHOBKE pa3MepOB Ha ICKU3AX AeTaleil CIeauTh 3a MPaBUIHLHBIM BEHIOOPOM pazMep-
HBIX 0a3.

B npeapinyiiem 3a1aHUM CTYACHTHI YK€ BBITOIHSIN 3CKU3bI BYX J€Tanel, He B3aUMOCBS3aH-
HBIX ApYT ¢ ApyroM. [losToMy npaBUIbHBIN BBIOOP pa3MepHBIX 0a3 ObLI TaM 3aTpynHEH. B aToM ke
3aJJaHUM CTYJIEHT 3HAeT, KaK COEAMHSAIOTCS JI€TaH APYT C APYroM, KaKHe pa3Mepbl SBISIIOTCS BaXK-
HBIMH, KaKl€ BTOPOCTENIEHHBIMU. OH MOKET ONPEENINUTD, TJI€ BBIOPATh KOHCTPYKTOPCKYIO 0a3y, rae
TexHoyoruueckyro. Ocobo cienyer oOpaTuTh BHUMaHUE CTYAECHTOB Ha 0OMEp M MPOCTAHOBKY pas-
MEpPOB COIPSKEHHBIX (COMPUKACAIOUINXCs) TOBEPXHOCTEN AeTaneil. 3nech Harboee 4acThl OLINOKU
cTyAeHToB. OCOOEHHO IpU MPOCTaHOBKE pa3MepoB pe3bObl. Eciiu Ha cTepKHE CTYNIEHT JIErKo 3aMe-
psieT AMaMETp OIpPENeNICHUH pa3Mepa pe3bObl, U pa3MepoM pe3bObl ABIsAeTCA €€ HauOOJbIINN 1a-
MmeTp. B ciydaB BHyTpeHHEH pe3bObl B IeTalld peKOMEH/10BaTh CTYIEHTaM ONpPEeNsaTh € AuaMeTp
10 CONPSKEHHOMY C HEW pa3Mepy HapyKHOH pe3bObl Ipyroi AeTasu.

[Tpu onpenenenuu mara pe3bObl 0COOEHHO B OTBEPCTUSIX, KPOME HCIIOIB30BaHMS pe3boomepa,
PEKOMEHIOBATh MPUMEHSITh OTIIEUATKH Pe3b0bl. HacTo y CTYZICHTOB BO3ZHUKAIOT BOMPOCHI O HA3BAHUH
ACKU3UPYEMOU JIeTAIH. PEKOMEHI0BATH UM B 3TOM CIIy4ae MPOCMOTPETh TEXHUYECKYIO JIUTEPATYPY
TOHM 00JIACTH, K KOTOPOW MPUHAJICKUT JTaHHAsE COOPOYHAs €IMHUIIA W, COOTBETCTBEHHO, JIeTalb. B
T000M cilydae cleayeT MOMHUTh, YTO Ha3BaHUE JIOJDKHO OBITh KpaTKUM. B HaMMEHOBaHUSX, COCTO-
AMIAX U3 HECKOJIBKUX CJIOB, HA TIEPBOM MECTE JTOJDKHO OBITh UMSI CYIIECTBUTEIHHOE.

B cOopouHbIX 3cKM3a U YepTeka HEOOXOAUMO HIMPOKO MOJIb30BATHCS YCIOBHOCTSAMU U YIIPO-
meHusmMy, gonyckaemMbiMu ['OCTamu. Cnenyer nuilb nperocrepedb CTYIASHTOB, YTOOBI BBITOTHSSA
00JTOBBIE M BUHTOBBIE COEIMHEHUS OHH MOKa3bIBAIH 3a30p MEXIY CTepKHEM 0oJiTa (BUHTA U JeTa-
JbIO, T.€. YEPTUIIN OBl AEHCTBUTEIBHOE N300paKEHNE), a HE YIPOILEHHOE, TJIe 3TH 3a30pbl HE MOKa-
3BIBAFOTCHL.
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[Tpu 3amoHEHUH CTYJCHTaMHU CIIeU(UKAIIMYA UHOT/IA MU TIOMTYCKAIOTCS OLTUOKY IPH 3a110JI-
HEHUU pazjena "coopounbie enuHUIBI". ClieIyeT TOMHUTh, YTO B ATOT pa3/ieil 3aliChIBAIOTCS CIIe-
nupupyeMbie U3IETHs, T.C. U3ACIUs UMEIONINE CBOIO CHEIU(PUKALUI0 (ApMUPOBAHHBIE H3ICIUS,
MIOJIHBIC, KJIEEHBIC, KIIalTaHble U ap. u3aenus). [Ipu 3ToM aeTanu, BXOASIINE B 3TO U3/CIIHNE, B OCHOB-
HYIO crienn(pHUKAINIO HE 3aITUCHIBAIOTCS.

CrnenyeT Takke MpeaocTeperaTb CTyIEHTOB OT HEMPAaBUIBLHOTO 3allUChIBAHUS HAUMEHOBAHUS
KPETeXHBIX M3/ACTHA B pa3nen "cTangapTHbie usaenus”’. Becrpedatores, Hanmpumep, ommOKH, Koraa
BMECTO HaIIMCaHUs JUTMHBI 00JITa (BUHTA), [TOCIIE YKa3aHUs TMaMeTpa pe3bObl, CTYIEHThI YKa3bIBAIOT
nrar pe3b0bl WK JJIMHY pe3b0bl Ha CTepkHE 00Ta (BUHTA). [[71s1 MpaBUIIBHOTO HAMMMCAHUS CTaHIApT-
HBIX M3JeNIUi B crienu(UKaAII0 peKOMEHIO0BATh CTYJAEHTaM I0JIb30BaThcs yueOHMKaMH, CIIpaBOy-
HUKaMH U TaOJIUIIEH, TOMEIICHHON B METOIMYECKOM pa3paboTKe MO BHIMOJIHEHHUIO JAaHHOTO 3aJaHHs.

[TpuHKMMast y CTYI€HTOB TOTOBOE 3aJaHKE MIPH MPOCTAHOBKE OLIEHKH CIIEAYET YUUTHIBATh TIA-
TEJIHOCTD BBIMTOJHEHUS 3CKHU30B JIeTallel, COOPOYHBIX 3CKH3a M YepTexka, rpaduueckoe odopmiie-
HUE, CTENIEHb CAMOCTOSTEILHOCTH UX BBIIIOJIHEHUS, a TAKXKE U CPOK cayu 3aaanus. [Ipu qocpounoit
clave 3aJjaHus MOKHO MOOMIPATH CTY/IEHTOB MPOCTAHOBKOW MOBBIIIEHHON OIEHKH B IIEJISIX CTUMY-
JUPOBAHUS OBICTPENIIIETO BBIITOJIHEHHUS ATOTO 33 JaHusl.

1.8 MeToanka 00bsICHEHHSI H BbIIa4H 32JaHHUS 10 COCTABJIEHUIO COOPOYHBIX YepTeKei
1.8.1 Iloocomoeska Kk 0b6vACHEHUIO

[lepen Havamom OOBSICHEHUST HEOOXOJUMO MOATOTOBUTH OOpa3Ilbl BBHIMOIHEHHOTO 3a/IaHUS
(cOopouHBIC YepTEkKH, ATBOOMBI C ICKU3aMHU JETAICH U COOPOUYHBIM ACKHU30M). JKenaTenbHo, 4TOOBI
ACKU3BI JICTaJICH B allbOOME COOTBETCTBOBAIHM COOPOYHOMY YepTexKy uanenwus. [Ipu sxkenaHuu B mpe-
MapaTopcKoi BCera MOKHO MOI00paTh XOPOIHe COOPOUHBIC YEPTEIKHU, BHITIOIIHEHHBIE CTYACHTAMH,
¥ COOTBETCTBYIOIIUE UM aJTbOOMBI C SCKH3aMH JICTaJICH.

CrnenyeT mOArOTOBUTH U HECKOJIBKO 00pa3IOB BBIMOJIHEHHOTO CTYJACHTAMHU BTOPOTO 3aaHMS:
10 JETAJUPOBAaHUIO YepTeka o01ero Byuaa. Taxke HE0OXOUMO B3ATh B MPENapaTopcKoi OJHO U3
U3JIENHA, TPEeTHA3HAYCHHBIX CTYICHTaM JJIsl BBIMOJTHEHHSI TAHHOTO 3a/1aHusl.

1.8.2 Ob6wsacuenue.
a) Brenenue.

B nagane cnenyer pacckazath 00 00beMe pabOThl, COOOIIUTH O CPOKAX BBITIOJHEHUS KaXKI0M
paboThl, O TBEPAOM BBINOJTHEHUU TpaduKa, O MOOIPEHUH CTYJEHTOB, BBIMOIHSIONIUX 3a/1aHUs J10-
CPOYHO.

[Ipu pacckaspiBaHuud 00 00OBeMe pabOTHI CIEAyeT KPAaTKO OOBSICHUTH CTYACHTaM pa3HUILY
MEXIy uepTekamMu 001ero Buaa u coopounsiM. Ckazarh, 4TO MOAPOOHO O UYEPTEKaxX OOIIETro BUJIA
OyJIeT pacckazaHo B CIEAYIOIIEM 3aaHHH.

Crnenyer OTMETUTh, YTO OCHOBHOM ILIENIbI0 M3YYEHHs] Kypca MH)XXEHEPHOU rpaduku sSBIsSETCS
Hay4UTh CTYIECHTOB COCTABJIATH YEPTEKU U YUTaTh UX. [locie BBINOTHEHUS NPEAbIAYIIUX 3aJaHUN
CTYJICHTHI YK€ HayYMJIUCh COCTAaBJIATh YEPTEKHU OTIAEIBHBIX JETaleil U YUTaTh UX. JTU 3HAHUA U
yMeHus OyIyT yKpeIUleHbl, B qonoHeHne K HUM CTYI€HThI Hay4aTcsi COCTABIIATh YUePTEXKH U3AEIHH,
COCTOSIIIIMX M3 MHOTHX JleTajlell B COOpaHHOM BHJIE, a TIPU BBIIOJIHEHUH CIIEYIOIIEro 3adaHus (Jie-
TaJIMpPOBKA) U YNTATh UX.

0) Conmepxanue 3a1aHus.

JIist BBITIOTHEHUSI ITOTO 3aJaHUs CTYACHTaM B IMPENapaTOPCKON MPHUTOTOBIeHA cOOpouHAast
eauHuIa (JeTain KOTOPOM JIeKAT B SUCHKAX SMIUKA M PACTIONOKEHBI B TOM IMOCJIEA0BATEILHOCTH, B
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KaKO# MPOM3BOIUTCS COOpKa 3TOTr0 M3nenus). CTyIeHThI UCTIOIb3YIOT SITUK, COOTBETCTBYIOIIUMA HO-
Mepy 3aJia, B KOTOPOM MTPOUCXOIAT 3aHSATHS TPYIIIBI U KX HOMEpY BapraHTa. PaboTa 1o BBIITOIHEHUTO
3aJIaHMsI IPOUCXOIUT BO BPeMs YUEOHBIX 3aHATHI M B CBOOOTHOE OT 3aHATHI BpeMs. Bo nu3bexanue
CpbIBa 3aHATUI B JPYTUX IPYIIAX KATETOPUUYECKU 3aMPEIIAETCs CTYIEHTaM BBIHOCUTH SIIITUK C JIeTa-
JISIMU 32 TIPEJIeIbl YEPTEKHBIX 3a710B. Heo0X01MMO COOOIIHTh CTyACHTaM, YTO OHU MOTYT JJIS BbI-
MOJTHEHUST 3TOTO 3a/1aHUs UCIOJB30BaTh CBOM COOpPOYHBIC eNWHUIBI. V31enusi JOMKHBI OBITH IO
Ha3HAYCHHUIO OJIM3KUMH K MPOPUIIO TUCHUILINH, n3ydaeMbix B PIPTY. DT1o u3nenue u3 obnactu
AIIEKTPOTEXHUKHU, PAJAUOTCXHUKH, SJICKTPOHUKHU, TpuOopocTpoeHus U T.a. COOpOUYHBIC €TUHUIIBI
JIOJDKHBI JIETKO pa30HMpaTbcsi U COOMPATHCS, MMETh JOCTAaTOYHOE KOJIMYECTBO JETalei, HE OBITH
CIMIIKOM MeJKkuMH. Ilepen ucmnonapb30BaHMEM CBOETO MU3CNUS /IS BBIMOIHEHUS 3aJaHUsl CTYJICHT
JIOJDKEH TTOJIYYUTh COTJIacHe CBOETO MPEToaBaTelIsl.

CTyaeHTOB, NOJIB3YIOIUXCS AUIMKAMHU C JETATSIMH CIIEAYET Yallle IpeaynpexkaaTs 0 OepexHoM
OTHOLICHHH K JIETaJIIM, HE TEPATH UX, YTO ITUM K€ AIIUKOM IOJIb3YITCS CTYIEHTHI MHOTUX TPYIIIL.
[Toreps neranieit 3aTpyAHUT BBINIOJIHEHUE cOOpOUHOro yepTexa. [Ipu oObscHEHNU copepxKaHus 3a-
JaHMS CIIEyeT cKa3aTb, 4TO CTYJEHTHI, KpoMe cOop, uepTexa 1 3cKH3a co crenudukanmuei, BbIIoI-
HSIOT 3CKU3BI JieTanieil COOpOYHON eUHMLIBI. Bee 3TH uepTeku U 3CKU3bI IPOBEPSIIOTCS MPENoiaBa-
tesieM. Ha cOopounom dyepTerxe OyayT n300pakeHbl BCe JIeTalld, BXOAIINE B COOPOUHYIO €MHHULLY.
IIpu pacckasplBaHUU CTYZEHTaM O JIMTEpaType, MCIOJIb3yEMOM IPU BBINOJHEHUH 3TOrO 33JIaHUs,
cileflyeT oOpaTUTh UX BHUMaHUE Ha METOJUYECKUE pa3paboTKy Kadeapbl MO BHINOJIHEHHIO cOOpoy-
HBIX yepTexel. T.K. CTyIeHThI OIATh OyIyT COCTaBIISITh 3CKU3bI I€TaIeH, TO UM, KpOME CTaHAAPTHBIX
y4eOHUKOB U CIIPAaBOYHHUKOB, MTOHAO0UTCS M METOANY. pa3paboTKa Kadeaphl 0 COCTABICHUIO 3C-
KH30B JICTaJICH.

r) CoeTMHEHUSI.

CrnenyeT paccka3aTh CTYACHTaM O TOM, YTO BCE JICTAJIM, BXOJASIIUE B COOPOUYHBIC €IMHHMIIBI,
COEIMHEHBI APYT C IPYTOM T€M WM UHBIM CIIOCOOOM. MOXHO HArjsAHO Ha MPUMEpPE HECKOJIBKUX
W3JIeTTUH TTOKA3aTh Pa3IMuHbIC BUABI COSTMHCHUH.

Bunsl coenHeHU, C KOTOPBIMU O3HAKOMSITCS CTYIEHTHI B Ipoiiecce 00bsICHEHUSI TeOpeTHYe-
CKOTO MaTepHaJa, sIBISIFOTCS HanboJIee 4acTo YHOTPEeOIIeMbIMH, C HUMU MPHUJIETCS BCTPEUATHCS Kak-
JIOMY CTYJICHTY TIPH BHITIOTTHEHUH COOPOYHBIX YEPTEkKEH, MOITOMY Ha UX N300paKeHHe Ha YepTexax
ciemyeTr oOpaTuTh 0co00€ BHUMAHHUE.

HanOonee yacTo BcTpeyaromuMcs CnocoOOM COeAMHEHUs AeTaneil sBiseTcs pe3booBoe - KO-
I/1a IB€ ieTan (0JHa C Hapy>KHOM, Apyras - ¢ BHYTpEHHEN pe3b0aMu) CBUHUYHUBAIOTCS APYT C IPYTOM.
[Tpy BBINOJHEHNH TAKOTO COEAMHEHUS! CTYACHThI OYE€Hb YacTo JAeatoT OIMOKH, HEBEPHO N300pakas
HapyXHYIO pe3b0y, 3aBUHYEHHYIO BO BHYTPEHHIOI. Clie/lyeT IOMHUTD, YTO NPU TAKOM COEIMHEHUHN
IperoiaraeTcs, YTo Hapy»Hast pe3b0a 3aKpbhIBaeT BHYTPEHHIOIO.

[Ipu oObsicHeHNH YepTexel 0oJiee CIOKHBIX BUJIOB COSAMHEHUN neTanei (00ITOBBIX, BUHTO-
BBIX U JIp.) CJIEyeT HAIIOMUHATh CTYACHTaM, UYTO TO MPOCTeiIe COOPOUHBIC YePTEKH, T.K. Ha HIX
M300pakeHbI HECKOJIBKO JIETaIe B COOpaHHOM BHUJIE.

Cpa3y xe Heo0X0IMMO 3HAKOMUTH CTYIEHTOB C YCIOBHOCTSIMU U YIPOIICHUSMH, TPUMEHSIC-
MBIMHU TP BBINOJHEHUN COOPOYHBIX uyepTekel. OTHO U3 HUX BCTPEYaeTCsl BO BCEX BUJIAX COEAMHE-
HUH - IS TAKUX JeTalei, Kak OONThI, BUHTHI, 3aKJICTIKH, IITIOHKH, ITTH(THI, HE MYCTOTEJbIE BaJIbl U
OCH, MIMNWHACIN, MIATYHBI, PYKOATKH U T.A., €CJIX OHU ITOIIaJar0T B HpO)IOJ'IBHBIfI paspes3, TO OHHU I10-
Ka3bIBAIOTCS HE pacceu€HHBIMU. [Ipu n300paskeHnu OOATOBBIX COEAMHEHUN Ha COOPOYHBIX YepTexKax
007T, raiiky U maiidy HaJl0 peKOMEH/I0BaTh CTY/I€HTaM BhIYEPUYUBATH HE MO pa3Mepam, B3SITHIM U3
['OCTog, a 1o yCIOBHBIM COOTHOIIEHUSM Pa3MEPOB ATHUX JIeTajel, UMEIOIIMMCS BO BCeX ydeOHUKax
o uHX. rpaduke. Crneayer oOpaTuTh X BHUMAHUE, YTO BCE 3TH COOTHOIIICHUSI TIOJICYUTAHBI OT Be-
JUYUHEI - TuameTpa 6onra. CtepkeHb 00JITa BCTABISETCS B OTBEPCTHE COSAMHIEMBIX AeTaleil, Ko-
Topoe Oonblie auamerpa Oosita mpuMepHo Ha 10%, mo3TOMy Mpu BeIYEPUYUBAHUU UepTeka OOJTO-
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BOI'0 COEIUHEHHUS JOKEH OBbITh MOKa3aH 3a30p MEXy CTEpKHEM 00JITa U OTBEPCTUEM Y COEAMHsE-
MBIX JieTaneil. Cienyer paccka3aTh PO YIPOIICHHBIE U YCIOBHBIE H300paXeHUs: OONITOBBIX, BUHTO-
BBIX U JIp.

[Ipu paccka3plBaHUM O BHHTOBBIX COEAMHEHUSIX OOpaTUTh BHUMaHHE, YTO pe3bOOBasi 4acTh
BHMHTA BBUHYMBAETCS B Pe3b00BOE OTBEPCTHE JleTalld. B BepxHeil eTanu mpocBepinBaeTcs 3apaHee
OTBEPCTUE HECKOJIbKO Ooutbiero pazmepa (nmpumepno Ha 10%), yem auamerp crepkHs BuHTA. [Ipn
BBIYEPUYMBAHNY BUHTOBBIX COEIMHEHUI CTYIEHThI BCTPEUYAIOTCS €1IE C OAHOU YCIIOBHOCTBIO, HE 3HAs
KOTOPOH JomycKaroT omuOKu. LInums1 BAHTOB M300pakatoTcsl Ha OJTHOM MPOEKIUH - IO OCHU BUHTA,
Ha .JPYrou - moj yriaom 45° k pamke (1o 3aMKHYTOMY KOHTYPY), 0003HA4alOT JIMHUEH - BBIHOCKOH,
3aKaH4YMBarOIIEHCcs OKPYKHOCTBIO 0 3-4 MM.

[Tpunoi v Kl B pa3pe3ax U Ha BUJIAX U300paKaIOT YTOJIICHHOMN JIMHUEH.

VYcnoBHoe 0003HaUEHHE CBAPHOTO I11Ba HAHOCST HAa MOJIKE TMHUU-BBIHOCKH, TTPOBEICHHON OT
n3o0paxkenus. [Ipy 3TOM eciti OB BUAMMBIN - YCJIOBHOE 0003HAYCHHME HAHOCAT HaJ ITOJIKOM, a €CIIH
HEBUAUMBII - O] ITOJIKOM.

CryneHTtaM cienyeT cKa3aTbh, YTO M3 3TUX TPeX COSAMHEHMI Hanboiee paclpoCTpPaHEHHBIM B
PaIHO3TIEKTPOHUKE ABJISETCA MaKa.

0) Coodeporcanue coopounoco uepmedica

[Tpu 0OBsicHEHHHN ITOTO MaTepHalia, HEOOXOIUMO HAIOMHUTB, YTO TAKOE COOPOUHBINA YEPTEX
U JUTSl YeTO OH HYXKEH. DTO YepPTEXk, Ha KOTOPOM u3Jienue (COOpodHasi €IMHHIIA), COCTOSIIEE U3 Psiia
neTanei, n3o0pakeHo B coopanroM Bujie. OH MpeiHa3HaueH B OCHOBHOM JIJIs IIeJiei cOOpKH, T.€. IO
HEMY COCIUHSIOTCS JCTAIA B COOPOYHBIC SIUHUIIBI U KOHTPOJUPYIOTCS 3TH paboThl. [Ipu HE0OX0-
AUMOCTH Ha C6OpOT-IHI)IX YCPTECIKaAxX MPHUBOIAT JAHHBIC O pa60Te usaciaus, o B3aHMOHeﬁCTBHH €ro 4a-
CTEi, KOHCTPYKTHBHOE YCTPOMCTBO HEKOTOPBIX JCTaJICH.

Crnenyer cka3aTh elie pa3, 4To K COOPOYHBIM UepTeKaM OTHOCATCS U YEPTEKH TOIBKO YTO pac-
CMOTPEHHBIX PA3JIMYHBIX BUJOB Pa3bEMHBIX U HEPA3bEMHBIX COCIMHEHUH, a TAKKE apMUPOBAHHBIX
(oTmpeccoBaHHBIX ) M3JIENUi, KOTOPbIE H3TOTOBJISIFOTCS B Mpecc-GopMax COBMECTHO € MIACTMACCOM
win pe3uHoi. CienyerT BHUMATENBHO PacCCMOTPETh CO CTYJEHTaMU COOpPOYHBIE YEPTEXHU, MPEATIO-
JKEHHbIE B KaueCTBE 00pa3lioB M ONpPEAEIUTh UX OCHOBHBIE PA3JIMYUS 110 CPAaBHEHUIO C YEPTEKaMU
neraneid. KomnuecTBo n300pakeHUii BEIOUpaeTCs, Kak U JUIs YepTekeil qeraneil, MUHUMalbHbIM, HO
JIOCTAaTOYHBIM JIJIsl TIOJIHOTO TTOHUMAaHUs O CrIoco0ax COeNMHEHMs JieTaneil Mexay coboil. ['maBHoe
n300pakeHe U3/1eIMs I0JDKHO JJaBaTh HanOoJblee MpeACcTaBlIeHne 0 ero KOHCTpyKuuu. M3nenue
Ha HEM, Kak MpaBuiio, u3o0paxkaercss B paboueM nosokeHuu. OOpaTuTh BHUMaHUE CTYJAEHTOB 4YTO
Ha pa3pe3ax Ipu HAaHECEHUM IITPUXOBKU CMEXHbIE IETAN ITPUXYIOTCS B pa3HYIO CTOPOHY, YTOOBI
jerye ObUIO pa3IMuUTh OTAeNbHbIE AeTanu. Ho cieayeT oTMeTHTb, UTO OJ[HA U Ta e JeTallb Ha BCeX
n300pakeHUsIX COOPOYHOr0 YepTeka JIOJKHA IITPUXOBATHCS B OJTHOM HalpaBJIEHUH, 4TO 00JIeryaer
yTeHue yeprexa. [Ipy mTpruxoBke CMEXHBIX CEUEHHI Tpex W Oenee Jeraneil, nepBbie ABE JETalu
LITPUXYIOTCS B PA3HBIE CTOPOHBI, @ Y TPETbEW M MOCIEIYIOIINX U3MEHSIOT Ilar IITPUXOBKH, WU
CABUTAIOT JJMHUH IUITPUXOBKHU B OJJHOM CEYEHHH 10 OTHOLIEHUIO K PYToMy.

KenarenbHo npu 00BICHEHUH CTyIEHTaM O0JITOBOTO M BUHTOBOTO COSMHEHU HAUEPTUTh STH
COCTMHEHUS Ha JJOCKE, XOTSI OHU U eCTh B Muaduibme. BpemeHu 3To 3aiiMeT HEMHOTO, HO TIPAaKTHKA
MOKA3bIBAET, YTO ITO OKYMHUTCS B JalTbHEHIIEM, T.K. IPEAYNPEkKaaeT BO3MOKHBIC OIMIMOKH TIPU BBI-
TIOJTHCHHUH 3aJaHUsI ¥ HAITMCAHWU KOHTPOJIBHON PaOOTHI.

I'oBOpst cTyzeHTaM IpoO IIMOHOYHBIE U LIUIMLEBBIE COCIMHEHNUS, HAIO CKa3aTh, YTO B PajHO-
AJNIEKTPOHHKE, TPHOOPOCTPOCHUU OHHM BCTPEUAIOTCS KpaliHe penako. BunHoi Tomy HeOombIIMe aua-
METPHI BaJIMKOB, OCEH, BCTPEUAIOIINXCS B MPUOOPAX U YCTPOICTBaX 3TUX obOnacteli Texuuku. Hanbo-
Jiee pacrpOCTPaHEHbI 3TH BUJIbI COETUHEHHI B CTAHKOCTPOECHHUH, aBTOTPAKTOPOCTpoeHuu. B paauno-
TEXHUYECKUX, TPUOOPOCTPOUTENHHBIX U JIp. OTPACISAX MPOMBIIIJICHHOCTH 0oJiee paclpocTpaHEeHO
MTU(PTOBOE COEAUHEHUE ACTajeH.
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Bce BbIme paccMOTpEHHbBIE COSANHEHHUS JeTallel Ha3bIBAIOTCS PAa3beMHBIMH, T.K. UX MOXHO
JIETKO pa3oOpaTh mociie cOOpkH, 0e3 MoBpexkIeHHs AeTallel, BXOAAINX B coequHenue. [locnenyro-
M COCTUHEHUS, KOTOphIe OyIyT OOBSICHATHCS CTYIEHTaM, Ha3bIBAIOTCSI HEPA3bEeMHBIMH, T.K. X
HEBO3MOXHO pa3zo0paTh 03 MOBpexIeHUs AeTaneil. Tak, Hanpumep, B cilydae pa300pKH 3aKJIenod-
HOTO COCMHEHHSI IPUXOIUTCS IPUMEHSTH BBIPYOKY BBICBEPIMBAHHUE, TA30BYIO PE3KY U APYTHE OIle-
panuu, Benylye K mopye U pa3pyluieHuIo CoequHsIeMbIX aetaneil. [Ipu paccka3plBaHUU O 3aKJIETIOU-
HOM COEIMHCHHUH PEKOMEH/IYETCs] KPaTKO OCBETUTHh TEXHOJIOTHYECKHUI MPOLIECC BBIIOIHEHHS 3TOTO
COEIUHEHUS.

HpI/I 00BsACHEHUH CBAPHLIX, MMTAdHbIX U KIICCHBIX COCI[I/IHCHI/Iﬁ O6paTI/ITB BHUMAaHHE KaK 0003Ha-
YaroTCA 3TH COCANHCHUS Ha YCPTCIKAX. HpI/IHHI/IHI/IaJIBHOG oTIM4Kre 0003HAYCHUS CBapHOIO miBa, CO-
CTOUT B TOM, UYTO K MECTOPACIIOJIOKECHHUIO 3TOT'O MIBa IIPOBOAUTCA OAHOCTOPOHHAA CTPECJIKA, a K I1as-
HOMY U KJICCHOMY - 00ObIUHAS ABYCTOPOHHSA.

YacTo CTyIeHTHI JOIMYCKAIOT OITHOKY, UCIIOJIBb3YsI JUIsl 0003HAUYEHUSI CBAPHOTO 1B JIBYCTOPOH-
HIOIO CTPEJIKY.

[1IBBI, BEIOJIHEHHBIE CBAPKOH, TAMKOM, CKIIEMBAHUEM I10 IIEPUMETPY CIIPOCAT, IT0YEMY Ha HUX
Masio pasmepoB. Cienyer ckaszaTh, YTO B OTJIMYME OT PabOUYMX depTexel Heraneld, Ha KOTOPbIX
JIOJKHBI OBITH MTOCTABJICHBI BCE pa3Mepbl, K COOPOYHBIM YepTEeKaM dTH TPEOOBaHHS HE TPEABSBIS-
IOTCSl, T.K. OCHOBHBIM U3 Ha3HauU€HHH COOPOYHOro YepTerka sIBJIIETCs IPOBEJCHHE Ipoliecca COOPKU
rOTOBBIX JeTasiell B uszgenue. [loaromy Ha cOOpOUHBIX UepTekax HAHOCAT HE BCE pa3Mephl, a JIUIIb
Te, 6€3 KOTOPhIX HEBO3MOKHO MJIM TPYIHO YCIEIIHOE MoJIb30BaHue yepTexamu. Ha cOopouHbIxX uep-
TeXax MPOCTABJIAIOTCSA: a) radapuTHBIE pa3Mepbl u3jienusi 0) yCTaHOBOYHBIE U IPUCOEAMHUTEIbHBIE
pasMepsl, B) pa3Mephl, KOTOPbIE JOJKHBI OBbITh BBIIOJIHEHbI WM IPOKOHTPOJIUPOBAHBI IO TAHHOMY
COOpPOYHOMY YEPTEXKY, I') HEOOXOIMMBIE CIIPABOYHBIE Pa3MEPHI.

[Toka3atb cTyAeHTaM Ha 00pa3lax MpOoCTaBIEHHBIE pa3Mephl U MOSCHUTh UX OTHOILIEHHE K Te-
peUMCIECHHBIM BBILIE TPyMNIaM pa3MepoB. Tak k rabapuTHBIM pa3Mepam U3JeNNs OTHOCSTCS JJIMHA,
LIMPUHA, BBICOTA U3ACIUSA, KOTOPBIE HAHOCATCSA C YyYE€TOM KPAaWHHUX IOJIOKEHUH, BBIJBUTAIOIINXCS
WM [TIOBOPAYMBAIOIIMXCS AeTajeil 1 6e3 yueTa 3TUX MOJIO0KEHHH.

K YCTAHOBOYHBIM U NPUCOCAUHUTCIIBHBIM pa3sMepaM OTHOCATCA: KOOPAWHATHI MCXKAY OCIMU
KPCTIC)KHBIX OTBepCTI/Iﬁ B KOpIIyCce, NpCAHA3HAUYCHHBIC JJIA KPCIJICHUA U3ACINA, TMAaMECTPbI 3TUX OT-
BepCTHﬁ, pa3MEpPhI OITOPHBIX OCHOBaHUH U APYyrue pasmMepsnl, HeO6XO,Z[I/IMI:>Ie AJIs1 YCTAHOBKH U ITPUCO-
CAWHCHHUA JaHHOI'O U3ACIIHA IJI SOKCILTyaTalluu.

Crnenyer OTMETHTb, UTO JAEJIEHHE pa3MEpOB Ha OTHENbHbIE IPYIIbl yciaoBHOe. HekoTopbix
Py pa3MepoB Ha COOPOUYHBIX YEpPTEKax BOOOIE MOKET HE OBbITh, a IPYyTrUe MOTYT OBITH OJTHOBpE-
MEHHO OTHECEHBI K Pa3HbIM IpynnaM: €) cnenudukanus u Homepa nosuuuid. CTyneHram cieayer
OOBSICHUTB, YTO KaXKIbIi COOPOUHBIN YEPTEK JOKEH UMETh CIISIIU(HKAINIO, KOTOPAst PEACTaBISIET
cO0OM CaMOCTOSTENIbHBIA TEKCTOBBIM KOHCTPYKTOPCKHI JOKYMEHT W BBINOJIHAETCS Ha OTICIBHBIX
muctax Oymaru ¢popmata A4. Ha o6pasiiax cOOpOUHBIX YyepTexel MoKa3aTh CTYAEHTaM IIPOCTaBIICH-
HbI€ HOMEpa MO3ULUI COCTaBHBIX YacTeH U3/IeNusl, UICHTUYHbIE 3aMMCSAM B CIICIIU(PUKAIIUH.

[Tocne 3TOro NPUCTYNUTH K MOAPOOHOMY OOBSICHEHHIO O COCTABJIEHUHU CreU(pUKALNU U TIPO-
CTaHOBKE HOMEPOB MO3ULUH. '

Crenudukarius onpeaesieT cocTaB cCOOPOYHON eTUHUIIBI 1 HE0OX0aMMa JIJIsl U3TOTOBJICHHS U
KOMIUIEKTOBAHUSI KOHCTPYKTOPCKUX JOKYMEHTOB U IIJIJAHUPOBAHUS 3aIlyCKa B IPOU3BOJICTBO YKa3aH-
HBIX u3aenuil. OHa COCTaBISETCS Ha KKy COOpOUHYIO euHUITy TIo (hopme, ycrarnoBieHHoun ['OC-
Towm 2.108-68. ®opma cnenuduKanuy BbIBEIIEHA B YEPTEXKHBIX 3ajaX, HIMEETCSI B METOJAMYECKHX
nocobusx u yueOHukax. Hanbonee yacto BcTpeuaeMoil ommOKoOM, Mpy U3rOTOBJICHUH CTYACHTaMU
dopmbl crieruduKamy, apisercs cieayromnas. OCHOBHas HAAMUCH CHeU(pUKAIUN OTJINYAETCS OT
OCHOBHOM Hajamucu yeptexa u BoimonHseTcs mo ['OCTy 2.104-2006 (hopma2). dopma u pazMepsl
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rpad 3To OCHOBHOW HAJIIMUCH UMEETCS B UEPTEIKHBIX 3aJ1ax U yueOHOU suteparype. OCHOBHOE OT-
au4ue e€ - OT OCHOBHOM HAAIUCH AJI YepTexkel B BhICOTE - 40 MM (J1s1 yepTexen 55 Mm).

O6paTI/ITb BHHUMAHHE CTYACHTOB, YTO CHGHI/I(l)I/IKaI_[I/II/I B O6H.I€M cj1ydac COCTOAT U3 pa3aciios,
KOTOPBIC pacCIiojiararoT 1rmpu e€ 3aI0JIHCHUH B CJICAYIOICM ITOPAAKE:

- TIOKYMEHTAaIIUS,

- KOMILJICKCHI COOPOYHBIC STUHUIIBL;
- IeTalIH;

- CTaHJIapTHBIC U3/ICIIHS;

- IPOYHE U3JCITHS;

- MaTepualbl;

- KOMILJICKTBI.

Ha3zBanme kaxmoro paszena yka3plBalOT B BUJIE 3arojioBka B rpade "HaumenoBanue” u moj-
YEepPKUBAIOT [10CIIE KAXKA0I0 pa3zena crerupuKanuy Heo0X0IMMO OCTaBIATh HECKOJIBKO CBOOOHBIX
CTPOK IJId JOIIOJHUTECIIBHBIX 3aInCe.

OOBACHUTD CTYICHTAaM KaK 3aloJHATh rpadsl cneunpukanuu. B rpade "popmar" 3anucsiBaror
obo3HaueHne popmata yeprexa. J{ist neraneil, Ha KOTOpBIE HE BHIYIIEHBI YePTEkKH, B rpade 3amu-
ceiBatoT: BY. B rpade "30Ha" yka3bIBatOT AJIs CIOXKHBIX UyepTexel 00abIuX GopMaToB 0003HAUCHHE
30HBI, B KOTOPOW HAXOAMUTCS HOMEP MO3UIUHN COCTaBHOM YacTH u3aenus. B rpade "mo3" (mo3umms)
yKa3bIBaIOT MOPSAAKOBbIE HOMEpA COCTaBHBIX yacTed u3nenus. I'pagdy "obo3HaueHue" cTyneHTHI B
HaIlleM MHCTUTYTE HE 3aroiHsA0T. HeoOX01mmMo UM cKasarh, 4TO Ha MPOU3BOJICTBE KAKIOMY H3/1e-
JIMIO 1O KJaccu(UKaTOpy IpUCBAaUBAaeTCs CBOE 0003HAaUEHUE, KOTOPOE U 3alMChIBAeTCs B crienudu-
kanuto. B rpade "HanmeHoBaHue" yKa3bIBalOT HAUMEHOBAHUE JOKYMEHTOB, U3/IENUNA M UX COCTaB-
HBIX yacTell B COOTBETCTBHHM C pazjiesniaMu crnenudukanyuu. B rpade "kon." (koiauuecTBo") ykasbl-
BalOT KOJIMYECTBO COCTABHBIX YaCTEHl B U3ACIUU.

B rpage "npumeuanue" 3anuchIBaOT AOMOJIHUTENbHBIE JaHHbIe. Hanpumep, Ui netanei, Ha
KOTOpBIE HE BBIMTYIICHBI YepTekKU — Maccy. Cienyer oco60 00paTUTh BHUMAaHHE, YTO CrielupUKaus
3aI0JIHAETCS CBEpXY BHU3, HOMEpa MO3ULIUI MPOCTABIISAIOTCS Ha Hel B BO3pacTaroIleM MopsiaKe -
poBoro psina. O Gonee MOAPOOHBIX CBEIEHUSX MO 3AMOJHEHUIO CHEIU(PHUKAIUU CTYIEHThl MOTYT
y3HaTh B ['OCTe 2.108-68.

[Tocne BbImoNHEHUsT COOPOYHOTO YepTeka U 3aNOJHEHUs CHeln(UKAIUN CTYJACHThI IPHUCTY-
NaloT K MPOCTaHOBKE HOMEPOB No3uluil. Ha cOopouHoM uepTeke cocTaBHbIE YaCTU U3/ETUS HyMe-
PYIOTCSI B COOTBETCTBUY C HOMEpaMH MO3UIMH, yKa3aHHBIMU B cienndukanui. Homepa nozunuii Ha
COOpPOYHOM UepTEKe HAHOCST, KaK MPaBWIIO, OJWH pa3. [IpocTaBisitoT ux crneayromum odpazoM. Ha
JIETAJIN CTABAT TOUKY, OT KOTOPOU MPOBOJAT JUHHUIO-BBIHOCKY, KOTOpasi 3aKaHUYMBAETCS MOJIKOW, Ha
KOTOpOM U cTaBAT HoMep no3unuu. OOpaTuTh BHUMAHUE CTYAEHTOB, UTO HOMEp MO3ULIUU JETaIN
IPOCTAaBIIsIETCS Ha TOM e€ U300pakeH!H, I1e OHa ITOKa3aHa Hanbosee HarisAHo. JINHUM-BBIHOCKY HE
JTOJIKHBI TIEPECEKaThCs MEXAy COOO0M, HE TOJKHBI OBITH MapaliebHbl TUHUSAM IITPUXOBKH, IO BO3-
MOKHOCTH HE JIOJKHBI IepeceKaTh U300pakeHue JPYruX COCTaBHBIX YacTel, a TakKe pa3MEepHBIX
JMHHAN YyepTexa. HoMepa mo3unmii pacronaratoT napauieIbHO OCHOBHOM HAJIMKMCH YEPTEXKa U UX
IPYNIUPYIOT B KOJIOHKY MJIM CTPOUKY T.€. TI0 BEPTUKAIBHOM WM TOPU30HTAIbHOM npsimMoit. L pudr,
ynoTpeOasieMblid A1 MPOCTAaHOBKM HOMEPOB MO3UIUH, TOJKEH ObITh Ha 1-2 pa3mepa Oodblie
mpudTa, BHIOPAHHOTO ISl IPOCTAHOBKU pa3MepHBIX yrcel. [IponsutocTpupoBaTh CTyA€HTaM Ha 00-
pa3iax cOOpOUHBIX YepTeKel BhIILICITPUBEICHHBIE TPaBUIIA.
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) BBITTOJTHEHUE YePTEKENH apMUPOBAHHBIX JICTAJICH.

B pasznerne o copepkanuu cOOPOUYHBIX YEPTEKEH KPATKO YIIOMUHAIOCH, YTO YEPTEIKU apMHUPO-
BaHHBIX U3JICJIMN BBITIOJHSAIOTCS Kak cOopounbie. ClienyeT MOMHUTD, YTO MPABHJIA BBITIOJHEHUS dTHX
YyepTeKel paccCMaTpUBAIOTCS MOAPOOHO BBUAY HATUYMS TaKUX U3JIEJIUN Y MHOTHX CTYAEHTOB B CO-
craBe ux 3amanusi. CTyIEHTHI, HE 3HAIOIINE dTUX IPABUJI, BBIMOJIHSIIOT 3CKU3bI C TPYOBIMU OIINO-
kamu. Cleryer pacckasaTh UM, YTO B HACTOSIIEEe BpeMs Bce OoJiee MUPOKOe MPUMEHEHUE BO BCEX
00J1aCTSAX TEXHUKH HaXOIAT apMHPOBAHHBIC M3CIIHsI, U3TOTOBIIIEMbIC C IPUMEHEHUEM HaIUIaBKU
WJIU 3JIMBKU KaKUX-TMOO TTOBEPXHOCTEH, UITU SJIEMEHTOB JIeTajleil MeTaljioM, CIUIaBOM, IjlacTMac-
COM, PE3UHOM U T.J.

CryneHThl yaie Bcero OyayT BCTpeUaTbes C U3ENUAMH, PEICTABISIONIMMU COO0N MeTalIH-
YECKYI0 apMaTypy, 3aIUTYIO IJIaCTMACCOM. APMUPOBAaHHBIE U3JEIHs - HEPAZbEMHBIE COCIUHECHHUS.
UepTeku TaKUX U3AeTH 0QOPMIIIIOT Kak COOpOUYHBIE, HO CO CBOMMH O0COOCHHOCTSIMU. [IpH BBITION-
HEHMHU 4epTexed Takux uzjenuil Ha gopmare A4 cneuudukanuio JOIyCKAaeTcsl pacnojaraTb HaJ
OCHOBHOW HAJIMCBIO ITOr0 YyepTexka. E€ B 3TOM cilydae 3al0JIHSIOT B TOM XK€ IOPSAJIKE U 110 TOH ke
dopme, 4TO U crienuUKAIHIO, BBINOJIHEHHYIO Ha OTJENbHBIX JUcTaX. [louepKHyTh, 4TO OCHOBHYIO
Haamuch BeIMoHs0T 1o [OCT 2.104-2006 (hopmar 1).

Heo6xonumo cka3aTh, 4TO B y4EOHBIX YepTeKaX apMUPOBAHHBIX W3JENIUH, BHIIIOJHEHHBIX Ha
Oonpmux 4yem A4 ¢opmarax, cnenu(uKannio paspeniaeTcst TakKe pac mojaraTh HaJl IITaMIIOM, a B
IPOM3BOJICTBEHHBIX K€ YepTeKaxX B aHAIOTMYHBIX CIIydasX €€ BBINOJIHAIOT Ha OTAENbHBIX JIUCTaX
¢dopmata A4. KakoBbl k€ 0COOEHHOCTH BBIIOJIHEHUSI UePTEKEH apMUPOBaHHBIX u3aennuii? OcoOeH-
HOCTH 3aKJIIOYAOTCsl B IPOCTAHOBKE pa3MepoB U B 3amojiHeHuHu crneuudukanuu. Kak npasuio, Ha
IIPOM3BOJICTBE HA apMATypPY BBIITYCKAIOTCS OTJEJIbHBIE YEPTEKH, TO HA YEPTEKE aPMUPOBAHHOTO U3-
JIeNusl Ha Hell POCTaBIISIOTCS JIMIIL OCHOBHBIE pa3Mephl, a Ha IUIACTMACCOBYIO 4acTh U3JENUs Mpo-
CTaBJIISAIOTCS BCE PA3MEPBHIL.

[Tpu 3anonHenny cnenupuUKay AeTajld apMaTyphbl 3alMchIBalOTCs B pasjen *°Jleranu" cre-
nu¢ukanuu. [lnactmaccy, pe3uHy KOTOpbIMH 3aJIMBAIOT apMATypPHBIE J€Talll, 3alIMCBIBAIOT B CIIELIH-
¢dukanuu B pa3zaen "Matepuansl" ¢ ykazaHueMm B rpagde "kommuectBo" ux macchl. Cienyer nokasaThb
CTyJEHTaM NpUMepbl 0(hopMIIEHUS TOJOOHBIX YEPTEKEH.

1.9 PexoMeHaniu 10 MJIAHMPOBAHNIO BpeMeHH, OTBEJIeHHOMY HA H3y4YeHHe U CLH-
IINHBI

Bpewms, oTBoguMoe Ha OCBOCHHE AUCHUILIMHBI, HEOOXOIUMO pacxon0BaTh dhdekTruBHO. Dd-
(EKTUBHOCTH MCIIOJIB30BAHMS BPEMEHH MOXHO JTOOUTHCS, €CIIU BBITIOIHATH CIEAYIOIINE PEKOMEH-
JaIiu:

— IIOCEUIANTEe BCE 3aHATUSA COIVIACHO X PACIIMCAHUIO;
— paboTaiiTe peryyispHO, He HaKaIluIMBaiTe HE BHIOJHEHHBIX TpaguuecKux padborT;
— BBIIIOJIHSITE YEPTEKU B YCTAHOBIIEHHBIN CPOK;

— OCHOBHYIO YaCTh YepTekKeil HEOOXOAUMO BBITIOJHATH HA 3aHATHUAX MOJI KOHTPOJIEM Mpernoia-
BaTeIIs;

— KaXIbIH CTYICHT IOJKEH MMETh Ha0Op YEePTEKHBIX WHCTPYMEHTOB U YMETh UMHU MOJIb30-
BaThCH,

— 4TOOBI OBICTPO U KQUECTBEHHO BBIMIOJIHSATH YEPTEIKH, OCBAUBANUTE MPHUEMbI YePUCHHUS;
— IIPU CaMOCTOSITENIbHOM paboTe BBIMOIHINTE YEPTEKH B UEPTEHKHBIX 3aaX,

— JAJIA BBIIIOJTHCHUA qepTexceI?I HCHOJ’IB3yﬁTC JAHCBHOC BPEMA;
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— B TCUCHHUE HENICTU YNISIUTE BpeMs caMOoCTosATeTIbHOMY n3ydeHnto crannaptoB ECKJI, yueo-
HOH U CIIPaBOYHOU JIUTEPATYPE.

1.10 Pexomenaamuu mo padore ¢ JuTepaTypoi

TeopeTuueckuii M MPaKTHUECKUI KypC TUCIUIUTMHBI CTAHOBUTCS 00Jiee MMOHATHBIM, KOT/Ia J10-
HOJHUTENBHO K IPOCTYLIMBAHUIO OOBSCHEHUS U BBIIIOJHEHMs YCTaHOBIEHHOIO o0beMa rpadude-
CKUX PalOT M3y4aroTCs pPa3IUYHbIe ydeOHbIE YEPTEKH, IO COACPKaHUIO MPUOIIKEHHBIE K MTPOU3-
BOJICTBEHHBIM uepTexam; cranfapTsl ECK/I, HopMaTuBHBIE TOKYMEHTHI, CIIPAaBOYHUKHU U y4EOHYIO
JuTeparypa o JaHHOM JUCLUILIMHE.

Jlutepatypy pekoMeHayeTcst u3y4daTh B Oubnuoreke. [one3Ho nucnonb3oBaTh HECKOJIBKO y4eO-
HUKOB 110 Kypcy. PekoMeH1yeTcs 1ociie u3y4eHust O4epeJHONM TEMbl OTBETUTh HA KOHTPOJIbHBIE BO-
IIPOCHI IO TAHHOM TEME.

Kaurn sgsnsercs HCpBOOCHOBOI;'I JJI1 U3YUCHUA TUCHUITIINHBI.

1.11 Metoauyeckue peKoOMeHAALNH MPENoJABATEI0

HpI/I IIpOBCACHUHU 3aHATHI H€O6XOI[I/IMO YYUTBIBATH, YTO CTYIACHTBI 1-ro Kypca MOIr'yT UMCTb
PAa3HYIO HAYAJIbHYIO IOATOTOBKY IO IIKOJBHBIM KypCaM Ir€OMCTPHUU U YCPUYCHHUIO.

Hpenoz[aBaTeJHo Ha ayAUTOPHBIX 3aHATUAX, O0OBSACHIA IIOCTPOCHHA qepTexceI?I Ha AO0CKE, XKE1a-
TCJIBHO ITOJIB30BATHCA IBETHBIM MCJIOM; ITOKA3bIBATh NIPUEMBI TCXHUKHW YCPUYCHUSA, UCITI0JIB30BATh MO-
JACJIN, HAl'JIAAHBIC HOCO6I/I$I, IIJIaKaThI.

Ha 51a00paTopHBIX 3aHATHUSIX MIPEOIaBaTelIb KOHTPOIUPYET MPOLECC BBIOJIHEHHUS CTYICHTOM Ipa-
¢duaeckoif pabOTHI.

1.12 MeToauyeckoe odecrieyeHne caMoCTOSITeJIbHOIH padoThI
Llenbro caMOCTOATENBHBIX pabOTHI MO Kypcy «MHkeHepHas rpaduKa SBIseTcs:

1) Usyuenune u mnpaxtuueckoe npumenenue ['OCT ECK]] 2.301-68 (dbopmatsr), 2.302-68
(mactTadsr), 2.303-68 (muuun), 2.304-81 (mpudtsr), 2.305-2008 (n300paxkeHs] — BUIBL,
pazpesbl, ceuenust), 2.306-68 (0603HaueHus rpagrUuecKux MaTepUaIoOB U MTpaBUIla UX HaHe-
ceHMs Ha ueprexax), 2.307-2011 (HaHeceHHe pa3MepoOB U MpeAeIbHBIX OTKJIOHEHUIN), 2-
104-68 (ocHOBHBIE HAAINCH);

2) W3yueHue MeTOJI0B MPOCKIIMOHHOTO YEPUCHHS;

3) H3ydyeHue HEKOTOPHIX IIEMEHTOB T€OMETPHUESCKHUX TOCTPOCHUIA,
4) TIpuoOpeTeHHe HaBBIKOB PaOOThI C YEPTEIKHBIMU HHCTPYMEHTAMH;
5) H3ydenue mpaBuJl KOMIIOHOBKH H300paKEHHIA Ha YePTEKE;

6) IlpuBHTHE HACTOMYMBOCTU M aKKYPaTHOCTH B padoTe.

CamocTosTenbHOE BBIIIOJIHEHHE 33/IaHUS Pa3BUBAET IPOCTPAHCTBEHHOE MTPEACTABICHHE U MTOJ-
TOTaBJIMBAET CTYJEHTA K BBIIIOJHEHUIO MOCIENYIOMNX depTexxed. C 3TON TOUKH 3peHUs pojb 3a/a-
Hus «[IpoekironHoe yepueHue» B o0IIeM Kypce HHKEHEpHOH rpaduKy BeCbMa 3HAYUTEIbHA.

3amaHus BBIOIHIETCS KapaHaalmoM Ha JucTtax ¢opmara A3 (297x420) no MHIMBUAYATBHBIM
BapHaHTaM, BbIIaBa€MbIM MPEIO/1aBaATEIIEM.

[Ipuctymnas K BBIIOJHEHHIO 3aJlaHUH, ClieyeT U3y4nTh yka3anHbie Bbinie 'OCThI, ocoOeHHO
2.305-2008 (n300paskeHus — BUIIBI, pa3pe3bl, CEUEeHUs ), 1 03HAKOMUTHCS C METOJIMIECKOI pa3padoT-
Kot «OdopmiieHne yepTexein.
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Bce npennaraemblie Uisi BRIYEpUYMBAHUS AETaIM COOTBETCTBYIOT Mpoduio mHcTUTyTa. [lo-
ATOMY LIE€IE€CO00pa3HO A JanbHeiero o0yuyeHust 1 KOHCTPYKTOPCKOM JIEATEIbHOCTH 3alIOMHUTh
Ha3BaHUE, IpUMEHEeHue, PopMy U MaTepuall BHIYEPUUBACMbIX JIETaJICH.

Crenyer MOMHHTB, YTO MHXCHEPHAs TpaduKa OTHOCUTCS K TPYIOEMKHM Ipeameram. YToOsl
BBITNIOJIHUTH BCE 3aJ[aHMsI COTJIaCHO yueOHOMY Tpad UKy Mpu HaMMEHbILIEH 3aTpaTe BpeMeHU, HE00X0-
JMO TIPAaBMIIBHO OPTaHU30BaTh CBOIO padoTy.

BecbMa pekoMeHyeTcs, XOTsl 3TO U Heo0sA3aTeIbHO, MPeIBAPUTEILHOE COCTABICHHE YEPHO-
BUKOB PEIICHUI MMOCTABJICHHBIX 3a/1a4. [Ipyu 3ToM OOHApYKMBAIOTCS HESICHBIE MECTa, TPEOyIone
pa3bsicHEeHHs B yuyeOHUKe WM y nmpenoaasarens. LlenecooOpa3Ho BBIMOMHATH TaKHe YEPHOBUKHU Ha
nucyel Oymare «B KJIETKY», MOXKHO OT PYKH. DTO JaCT BO3MOKHOCTH 00Jiee Ka4eCTBCHHBIMU CCIIATh
YyepTexH, N30exKaTh UX nepeneiku. Yeprexxu HeoOX0MMO BBIIONHATH Ha YepPTEKHOM Oymare, pu-
MEHSISI COOTBETCTBYIOLIYIO OPITEXHUKY, JOOMBAsICh TOYHOCTH U aKKYypaTHOCTH B MPOBEACHUHU BCEX
JUHUN 1 0OPMJIICHUN HAJITHCEH.

[Tocne Toro, kak Ha yepTe’ke pPelIeHbl BCEe BOIPOCHI, IIPENnogaBaTeslb CBOEH MOANUCHIO (B OC-
HOBHOM HAJIMMCH) pa3penaet ero ooBoauTh. Kapanaai cieayeT 3aTOUHUTh <«JI0MIaTOUKOM», YTOOBI OH
JIOJITO€ BpeMsI JIepKall OJJMHAKOBYIO TOJIIIUHY JUHUM. [ TMHUKA BUAMMOTO KOHTYpa MPUMEHSIOT
kapanaamu Mapku TM uinu M, ans tonkux auauid — T wim 2T (B 3aBUCUMOCTH OT copTa Oymar).
TosnmuHa TUHUNA BUAMMOTO KOHTYpa JOJDKHA ObITh paBHAa 1 mm. Bee octanbHble JTUHUU JTOJKHBI
ObITh He ToHbLIE 0,5 MM. OOBOJIKY HAUMHAIOT C IYT OKPYXHOCTEH. Touka B IITPUXITYHKTUPHOH JIK-
HUU [MOHUMAETCs KaK OYeHb KOpoTKas yeprouka. Ciemyer oOpaTuth 0co00€ BHIMAHHUE Ha MIPHPT.
PexoMenayeTcs mpenBapuTeNbHO MOTPEHUPOBATLCSA B HauepTaHUH OykB U mudp mpudTa Ne 7, uc-
none3ys ueptexu 1,2 u 9 TOCT 2.304-81.

[Tocne 00BOAKY YEPTEK MPENBABIAETCS MPENOIaBATEI0 BTOPUYHO I OLEHKH KayecTBa BbI-
HOJTHEHHOM paboThl. Eciu uepTex yTBep kKJIeH U 3a HETro MOCTaBJIeHa OLEHKa, €ro He00OXO0MMO B TOT
K€ JIeHb CAAaTh Ha XpaHEHHE B MPENapaTopcKyro Kaeapsl.

2 METOJAUYECKUE YKA3AHUS JJIS1 OBYYAIOIUXCSA IO OCBOEHUIO
PA3JIEJIA «KKOMIIBIOTEPHASA 'PA®UKA»

2.1 O01Me noJI0KeHu

KomnbrotepHas rpaguka — ogHa u3 obgacTell BBIYMCIUTENbHON TEXHUKU B HACTOSIIEE BpeMs
B 3HAUUTEJIBHON CTENEHU onpeenseT 3pPeKTUBHOCTh BHEAPEHUS aBTOMATU3HPOBAHHBIX CUCTEM B
cdepbl IPOSKTUPOBaHUS MPOU3BOICTBA. [l03TOMY cnenmanucTy ¢ BHICIINM TEXHUYECKUM 00pa3oBa-
HUEM Heo0X01uM O0JbII0i 00beM HayuHbIX 3HAaHUN. Y MEHUE KOHCTPYHUPOBATh HEOTAEIUMO OT CIIO-
COOHOCTH MPOCTPAHCTBEHHO MBICITUTD.

OOyueHne Ha MPAKTUYECKUX 3aHATHIX U JJaDOpaTOPHBIX paboTax BEAETCS B BUJE IPYMIIOBOI
U MHIUBUAYaJIbHON paboThI co cTyaeHTaMu. O0bsICHEeHHEe MaTepualla IPOBOJUTCS IPU OMOIIH Jie-
MOHCTPALIMM BBIIOJIHEHHS 33J1a4 IO TPEXMEPHOMY MOJEIUPOBAHUIO, CO3/IaHHUIO ACCOLIMATUBHBIX
YepTeKe, CO3JaHUI0 JOKYMEHTAIUU.

BaxxHpiM 3TamoM paboThl SBISIETCS CaMOCTOsITEIbHAsI paboTa CTYACHTA, TAC 3aKPEIUISIOTCS
YMEHHUsI U HaBBIKU, TIOTyYEHHBIC HA AYJAUTOPHBIX 3aHITHSIX.

2.2 TlpeaMeT U3y4eHUs AU CUUILIMHBI

KomneroTepHyto rpaguky MOKHO paccMaTpUBaTh Kak MpoA0KEeHNE TUCHUILTUHBL « HXeHep-
Has rpadukay. B paMkax AUCHUIUIMHBI 3aKPETUISIIOTCS U YIITyOIsIIOTCS 3HAHUS, TT0JTy4YeHHbIE CTYICH-
TOM paHee.
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N3yuenune kypca KOMIBIOTEPHOH TpaduKH TTO3BOJISET:
1. Jlatb cTyaeHTaM 3HAHUS 110 CO3JaHUIO0 TPEXMEPHBIX MOJIEJIEH JeTaleH.
2. Hayuuts ucnons3oBate CAD cucrtemy /uis co3aHus acCOIMATUBHBIX YEpPTEkKENl.
3. Hayuuth cozmaBaTh MOJIEIH COOPOYHBIX €IMHHIL.
4, Hayuuth NpUMEHSATh OMOIUOTEKY CTaHIAPTHBIX U3/ICITUH.
5. Hayuutb co3gaBaTh KOHCTPYKTOPCKYIO IOKYMEHTAIIUIO.

Heo6xoaumo mocTostHHO (UKCHUPOBAaTh W 0000IIATh XapaKTepHBIE OIMIMOKU CTYACHTOB, BbI-
SIBUTh UX MPUYHHBI, aHATTM3UPOBATh HA 3aHSATUSX WU MPU TOJIBEICHIUH UTOTOB TI0 TEME.

2.3 Cucrema npenogaBaHus HH:KeHEePHOH rpaguku

[lenenarpaBieHHOE M CHCTEMaTH4Yeckoe OOy4YeHHE CTYIEHTOB OCHOBaM rpaduueckoil rpa-
MOTBI OCYIIECTBIIIETCS HAa MMPAKTUYECKUX 3aHATUAX IO MoArpymnmnaM 12-15 yenoBek, myTeM BBIIOJ-
HeHus rpadudeckux paboT ¢ MAaKCUMAaIbHBIM MPUBJICUEHHUEM YYEOHUKOB, YUeOHBIX TOCOOMIA, METO-
JUYECKUX PYKOBOJICTB U CIIPABOYHHUKOB.

OO0beM 3aaHui pacCYMTaH Ha TUIOJOTBOPHBIE 3aHATHS MOJ PYKOBOJCTBOM IIPEIoAaBaTes B
4acel 3aHATHNA. KpoMme 3TOro CTYACHTHI JOJKHBI padOTaTh W BHE PACIHMCAHUS, COTJIACHO rpaduky
camocToATeNbHOM paboThl. [1o Kax ol TeMe CTyASHTHI MOTY4aloT HHANBUAYyAIbHOE 3a/1aHue. Bapu-
AHTHOCTb 3aJJaHUH MpeIynpexaaeT GopMaTbHOE YCBOCHHUE CTYICHTAMH OCHOBHBIX MTPABUJI M YCJIOB-
HOCTEH, YYUT UX CAMOCTOSITENILHO IOOBIBATh 3HAHUS, CEPHE3HO M BAYMUYHBO MOAXOAUTH K PEIICHUIO
TOM WJIM MHOHU 3a7]a9H.

[Mepen kaxxapIM rpaduuecKUM 3aJaHHEM MIPETI0IaBaTellb OOBSICHIET CTYICHTaM MaTeprall, Ipu
3TOM IIUPOKO MCIIONB3YIOTCS TPE3CHTAINH, IUIAKAThI M HATJISTHBIC ITOCOOUS M ICMOHCTPUPYETCS HC-
nonb3oBanne CAD cucremsl.

Heo0xoaumMo mocTossHHO (PMKCUPOBATh M 0000IIaTh XapaKTepHbIE OIIMOKH CTYAEHTOB, BBISIB-
JATh UX TPUYUHBI, AHAUTU3UPOBATH HA 3aHATHH. KaXkablil penoaBaTenb J10IKEH TOCTOSTHHO TPOBO-
JTUTH paboTy MO MPUYYCHUIO CTYJEHTOB K CaMOCTOSITENIbHOM paboTe ¢ KHUTOH, K YMEHHIO TMOJIb30-
BaTbCsl Y4€OHOU W CIIpaBOYHOM juTeparypoi. Cieayer mpuydaTh CTYyI€HTOB HaXOJUTh OTBETHI HA
MHTEPECYIOLIUE UX BOMPOCHI B IPEAIATAEMOM JIUTEPATYPE, YTO MOBBICUT ITPOYHOCTH 3HAHUU.

2.4 PexoMenganuu mo NJIAHUPOBAHUIO BPEMEHH, OTBEACHHOMY HA U3YyYCHUEC TUCLH-
IJIMHbI

Bpewms, oTBoguMoOe Ha OCBOCHHE AMCHUILIMHBI, HEOOXOAUMO pacxoaoBaTh 3pPexkTuBHO. Dh-
(EKTUBHOCTH HMCTIOJIB30BAHUS BPEMEHH MOXHO JOOUTHCS, €CIIU BBITIOIHATH CIEAYIOIINE PEKOMEH-
piE311%178

— MocenaiTe Bce 3aHATUS COINIACHO X PACIUCAHUIO;
— paboTaiiTe peryyispHO, He HaKarIuBaiiTe HEe BBHIIOJIHEHHBIX rpaduyeckux pador;
— BBINOJIHSNTE [1aH 1a00PaTOPHBIX U CAMOCTOSITETILHBIX padoT;

— B TEUCHHE HEJIENIN YICTUTE BpeMs caMOCTosATeIbHOMY u3yueHuto crangaptoB ECK/I, yue6-
HOM U CIIPaBOYHOM JIUTEpaATypeE.

2.5 PexoMeHaaIIuM M0 padoTe ¢ JUTEPATYPOI

TCOpCTI/IquKI/Iﬁ n HpaKTI/IquKI/Iﬁ KypC IUCHUIUIMHBI CTAHOBUTCH Ooiee IOHATHBIM, KOraa a0-
MOJIHUTCIIBHO K MPOCITYyIIMBAaHHUIO OOBSCHEHHS U BBIIOJHEHUS YCTaAaHOBJICHHOI'O o0BbeMa rpa(bnqe-
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CKHX paboT M3y4yaloTCs pa3IMyHbIe y4yeOHbIE YEPTEKH, M0 COACPKAHUIO MPUOIHKEHHBIE K TIPOU3-
BOJICTBEHHBIM uepTexam; ctangaptsl ECKJI, HopMaTuBHBIE TOKYMEHTHI, CHPAaBOYHUKHU U YUEOHYIO
auTeparypa no JaHHON JUCLMILIMHE.

2.6 MeToauueckoe odecriedeHne caMOCTOSITEIbHOI padoThI

JIsist opraHu3aIy CaMOCTOSITENIBHBIX pabOT BCE METOANYECKHE MATEPHAIIbI PA3MEIICHBI B CH-
creme github mo axpecy https://github.com/naumovda/cg. Ha cepBepe pa3meriaercs cieayromas Me-
TOMYECKass HHPOPMALIUS:

Ne Marepuan Karasor

1 AnpOoMBI 3amaHuil JIs BeIMOJHEeHMs | https://github.com/naumovda/cg/albom
TPEXMEPHBIX MOJIEJCH, YepTexen, cOo-
POYHBIX €IUHHUII U CcTienUPUKALINA

2 Meroauueckue ykasanus Juis BeinosiHe- | https://github.com/naumovda/cg/methodic
HUs J'Ia60paT0pHBIX 1 CaMOCTOATCIBbHBIX
pabor
3 [pe3eHTanyu u ciaiabl https://github.com/naumovda/cg/presentation
4 ['ocynapcTBeHHBIE CTAHAPTHI https://github.com/naumovda/cg/gost
5 daiiibl BUICOICKIIHIMA https://disk.yandex.ru/d/OliK9dgz38rHaA
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