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1 METOJIAYECKHE YKA3AHUA JUIA OBYYAIOLINXCS IO OCBOEHUIO
TACIHATITAHBI

1.1 O6mue moJ1o:KeHNs

WnxenepHas rpaduka — ogHa U3 00JacTeil BEIUMCIUTENLHOM TEXHUKU B HACTOAIIEE BPEMS B
3HAYUTEIBHON CTENEeHU ompeaesseT 3PPEeKTUBHOCTh BHEAPEHHUS aBTOMATH3MPOBAHHBIX CHUCTEM B
cdepbl NPOEKTUPOBAaHUS TPOU3BOACTBA. [103TOMY crienuanucTy ¢ BHICIIUM TEXHUYECKHUM 00pa3oBa-
HUEM He0OX0IuM 00JIbII0N 00bEeM HayUHBIX 3HAHUH. Y MEHUE KOHCTPYUPOBATh HEOTAEIHMO OT CIIO-
COOHOCTH TPOCTPAHCTBEHHO MBICIHUTH. MHkeHepHast rpaduka, 0COOEHHO OJIMH U3 €€ Pa3fesioB —
HauepTaTeslbHas TeOMETPHs 3aHMMAeT 0c000e MECTO CpeAM JPYIMX HayK, T.K. SBJSETCS JyYIIUM
CPEICTBOM Pa3BUTHS Y UeIOBEKa MPOCTPAHCTBEHHOTO BOOOpakeHUs, 6€3 KOTOPOTo HE MBICIMMO HU-
KaKoe MH)XEHEpHOE TBOpYECTBO. [learornueckuii onbIT MOKa3bIBAET, YTO YCBOCHHUE IIPE]l META BO
MHOI'OM 3aBUCHUT OT 3aMHTEPECOBAHHOCTU B HEM yuamierocs. [loaTomy n3ydyenre nHxKeHEepHOU rpa-
(buKky1 HEOOXOAMMO WUIFOCTPUPOBATH U 3aKPEIUIATh €€ MPUIIOKEHUEM K BOIpocaM M30paHHOM CTy-
JIEHTOM crienialibHOCTHU. [loydyeHHbIe pU 3TOM 3HAHUS CTAHOBSTCS CPEACTBOM JIJIsl pELICHUS MPaK-
TUYECKUX MHKEHEPHBIX 3a/1au.

OOyueHue Ha NPAaKTUYECKUX 3aHATHIX U Ja00OpaTOPHBIX paboTax BeAETCS B BHUJIE UHAUBUIY-
QIBHOM pabOTHI C KaXIbIM CTyIEHTOM. Takoi MeToa 00y4eHHs JaeT MOJIOKUTEIbHBINA Pe3ynbTaT U
HO3BOJISIET y c/1a00 MOATOTOBIIEHHBIX B ILIKOJIE 10 YEPUYEHUIO CTYIEHTOB Pa3BUTh IPOCTPAHCTBEHHOE
IIPEICTABJICHUE U B 3HAYUTEIbHONW CTEIIEHH HAYYUTh UX JJOTUYECKH MBICIIUTD.

1.2 TlpeaMeT U3y4eHUsl AU CUUIIIMHBI

WuxenepHas rpaduka sBiIseTCsl OAHOM U3 TUCHMILIMH, COCTABIISAIOLIMX OCHOBY MOATOTOBKU
uHXeHepa. [IpoekinoHHOe uepueHune, Kak pa3/iesl HHKEHEPHOH rpaguKu, MOKHO pa3/ieInTh Ha JIBE
YaCTH: IIOATOTOBUTENIBHYIO U OCHOBHYIO.

K noaroroButenbHOM OTHOCSATCS 0011Me NTpaBUIIa BBIMOIHEHUS U 0()OPMIICHHS YepTexeil B co-
orBerctBUM ¢ 'OCTamu ECK/I, reomerprueckue NOCTpOCHUs IIPU BHIYEPUUBAHUM KOHTYPOB I'€0-
MeTpUYeCKuX (popMm, yrpakHEHHS IO OPTOTOHAJIBHBIM MPOEKIUSIM IPU NOCTPOECHUU M300pakeHUI
(BUII0B, pa3pe30B, CEUECHUH ).

B 0CcHOBHOI1 4acTH pacCMaTpUBAIOTCS ITpaBUila U IIPUEMBI BBIITOJIHEHUS 3CKU30B, YEPTEKEN Je-
Tasied, cOopouHsIx yepTexkeil, uzydarorcs ['OCToI, oTHOCAIIMECS K TEPEUUCICHHBIM BHIaM YepTe-
KeH.

I/I3yquHe KypcCa 4€pUCHUA MMO3BOJIACT:

1. JIatb cTyzeHTaM 3HAHMSA 110 COCTABICHUIO OPTOIOHAJIBHBIX ITPOEKIUM, UCIIOIb3Ys anmnapar
Ha4yepTaTelIbHON T€OMETPHUH, T.€. YMEHUE COCTABIIATH YEPTEXK.

2. Ha aT0i1 ocHOBE CITOCOOCTBOBAThH Pa3BUTHIO Y CTYACHTOB ITPOCTPAHCTBEHHBIX MPEJICTaBIIE-
HUH, KaK HEOOXOMMOT0 yCIOBHS MOATOTOBKH UX K TBOpYECKOU AestenbHOCTU. CTaBUTCS 3ajaua,
HAy4YUTh aHAJU3UPOBATh (POPMY M KOHCTPYKIIMIO peabHBIX MPEJIMETOB M CO3[aBaTh, UX 00pa3 1o
YepTexKy, T.€. yYMEHUE UUTATh YEPTEXKHU.

3. HayuuTs CTYI€HTOB IIOJI30BATHCS CAMOCTOSITEIHLHO YUeOHBIMH U CIIPABOYHBIMH TTOCOOUSIMH
¥ y4eOHUKaMU B TPAKTUKE YTCHHSI U BHITIOTHEHUS YePTEKEH U ICKU30B, 03HAKOMUTH C BAKHEUIITUMU
npasunamu ['OCTos ECK/I.

4. CiocoOCTBOBATh MPUBUTHIO CTYJCHTAaM KYJIbTYphI TPYy/la: HAaBBIKOB IPAaBUJIbHOM OpraHusa-
U pabovyero MecTa, pallMOHAIBHBIX MPUEMOB PabOThl YEPTEKHBIMU U U3MEPUTEIBHBIMU UHCTPY-
MEHTaMH, aKKypaTHOCTU ¥ TOYHOCTHU 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 HMCIOJIH30BATH B MIEArOTMYE€CKOM MPAaKTUKE IPUMEPH KOHCTPYKTUBHBIX PEIICHHNA U OPM, CBSI-
3aHHBIX C IPO(UIIEM By3a U YBA3bIBATh NP MOATOTOBKE K IPAKTUYECKUM 3aHATUAM MaTepuai usy-
4aeMOW TeMBbI C MPAKTUKON Oyaymiei aesrenbHocTH. Heo0X0oauMo NpUBONTE MIPUMEPHI, KOTOPHIE
HO3BOJIAT CTYJEHTY HE IPOCTO 3allOMUHATh, HO U MBICIUTh OJIM3KUMH €My 00pa3aMu, C HHTEPECOM
BOCTIpHHUMATh MHpOpManuio. [logo0HbIe TpuMeps ciaenyeT moI0upaTh 1o 000 TeMe HHKEHep-
HO¥ rpaduke.

IIpu u3ydeHnH rocyAapCTBEHHBIX CTAHAAPTOB, KOTOPBIMM IIPOHU3AH BECh KypC MHKEHEPHOU
rpaduKy cienyeT IpuydaTh CTYAEHTOB HE TOJIbKO YMTATh U 3allOMUHATh TEKCT CTaHAapTa, a A00U-
BaThCsI OCMBICIIMBAHUS €r0 TPeOOBAaHMM, yUUTh OThICKMBATh B TpeboBanusix ECKJ noruueckue 3me-
MEHTBI, KOTOPBIE IIO3BOJIAT IIOHATH U JIEr4e BOCIIPUHUMATD U3y4aeMblii MaTEpHAIL.

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

Takum 00pa3zom, U3ydeHue Kypca HHKEHepHO rpaduku, B 0COOCHHOCTH e€ pasfena "mpoek-
IIMOHHOE YepueHHe" MPEeIoiaraeT JaTh CTYICHTY 3HaHUS U HaBBIKM, HEOOXOJMMBIEC €MY B IIPAKTH-
YeCKOM WH)KEHEPHOU JIEATEIbHOCTH, a TAKXKE J]aTh €My OCHOBATEIBHYIO TPApUIECKYIO TIOJTOTOBKY
JUISL M3YYEHHSI CIIEHUABHBIX U CIUIUINH.

1.3 Cucrema npenogaBaHusi HH:KeHePHOU rpadpukn

LlenenanpaBieHHOE U CHCTEMaTH4Yeckoe OOy4YeHHE CTYACHTOB OCHOBaM TpaduMuecKoil rpa-
MOTBI OCYLIECTBIIICTCS HA MMPAKTUYECKUX 3aHATUAX IO MOArpymnnaM 12-15 yenoBek, myTeM BBINIOJI-
HEHHS rpaduuecKux paboT ¢ MaKCUMAaJIbHBIM MPUBJICYCHHEM y4eOHUKOB, YU€OHBIX TOCOOUH, METO-
JUYECKUX PYKOBOJCTB U CIIPABOYHMKOB.

CTyneHThI BBITOJHSAIOT rpaduyeckue padoThl CAEAYIOUUM TEMAM:
1) OCHOBBI HaYepTaTENbHON r€OMETPUU U MIPOSKIIMOHHOE YePUEHHE;
2) 5CKHU3bI ¥ paboune YEPTEIKU JIeTaICH;

3) cOOpOYHBIE YEPTEXKH;

4) neranupoBaHHE YepTeka OOIIETo BUIA.

O0beM 3aaHuil pacCUMTaH Ha MJI0JJOTBOPHBIE 3aHATHUS MO/l PYKOBOJICTBOM IpENojaBarens B
yachl 3aHATUNA. Kpome 3TOro CTyAeHTHl JOKHBI paboTaTh W BHE PacHMCAaHUs, COTJIACHO rpaduky
CaMOCTOSTeNIbHON paboThl. OCHOBHAs YacTh CTY/AECHTOB M3y4yaeT MH)KEHEPHYIO IpaduKy B TeUCHUE
1-ro cemecTpa oOyueHus. Yyaiuecs HEKOTOPbIX HapaBJIEHUH U CIEUaIbHOCTEN IPOXOAAT 00yye-
HUE HauepTaTeIbHOM reOMEeTpIH U MH)KEHEPHOU TpauKi B TE€UEHHUE JIBYX CEMECTPOB.

[To kaxaoil TeMe CTYAEHTHI MOJY4YalOT MHIAWBHUAYaJbHOE 3ajaHue. BapuaHTHOCTH 3agaHui
npenynpexaaeT GopMalbHOE YCBOCHHE CTYJICHTAMH OCHOBHBIX MPABUII U YCIOBHOCTEH, yUUT UX ca-
MOCTOSITEJIbHO TI0OBIBaTh 3HAHUS, CEPHE3HO M BIYMUYHUBO TOJIXOJUTH K PEIICHUIO TOW WM WHOU 3a-
ayu.

[Tepen kaxxapIM rpa@UuecKUM 3aJaHUEM MPENo/1aBaTeNlb OOBICHIET CTYAEHTaM MaTepual, pu
3TOM IIUPOKO UCIOJIB3YIOTCS MPE3eHTAINH, IJIAKaThl M HATJIsAHbIe TocoOus. Vcronp3oBaHue ciai-
JIOB 3HAUUTEJIBHO 00j1er4aeT paboTy MpenoaaBatesis U COKpaIlaeT BpeMsi, He0OOX0AUMOE Ha U3JI0XkKe-
HUE MaTepuaia.

[Tpu u3yueHuu rocy1apCTBEHHbIX CTaHIaPTOB, 0€3 3HAHUS KOTOPBIX HEBO3MOKHO I'PaMOTHOE
BBINOJIHEHHUE 3a/laHUH, HEOOXOAUMO MPHUYYaTh CTYAEHTOB HE TOJBKO YUTATh M 3alIOMUHATh TEKCT
CTaHjaapTa, a JOOUBATHCS OCMBICIMBAHUS €r0 TpeOOBaHUI, UCIIONB3YS MTPH 3TOM HILUIIOCTPALIUHU, PU-
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CYHKH, IPUMEPHI U3 rpadudecKux paboT. YUuTh CTyIeHTOB OThICKHBaTh B TpeboBanusx ['OCT o-
THYCCKUC 3JICMCHTBI, KOTOPLIC MO3BOJIAT IMOHATH M JICTUYC BOCHPHUHUMATDH HSY‘{aeMBIﬁ Marcpuajl 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 reOMeTPHHU U NPOEKIHOHHOE YepYeHne
Lenwro 3apanuii pazaena "[Ipoekuronnoe yepueHue" siBAsETCS:

1) u3yuenue u npakrtuueckoe npumeHenue ['OCT;

2) u3y4eHHne METOI0B MPOEKIIMOHHOTO YEPUEHHUS;

3) u3y4yeHne HEKOTOPBIX 3JIEMEHTOB I'€OMETPUUECKUX TOCTPOCHHUIA;

4) npuoOpeTeHre HaBbIKOB PabOThI C YEPTEKHBIMU UHCTPYMEHTaMU;

5) u3ydeHue npaBuil KOMIOHOBKU M300paXCHHI Ha YepTeKe.

CaMOCTOSTENLHOE BEITIOJIHEHHE 3a/laHuA Pa3BUBACT IIPOCTPAHCTBCHHOC ITPCACTABICHUC U ITIOA-
TOTaBJIUMBACT CTYACHTA K BBIITOJHCHHIO IMOCICAYIOIINX qepTemeﬁ.

[To Teme "OcHOBBI HaUEpPTATENBLHOM TEOMETPHUH U TPOEKIIMOHHOE YepueHue" Ha Kadeape nme-
eTcsl CIeAYIOIUN METOAUYECKUIM MaTepual:

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

HeobxonnMo 06patuTh BHUMaHUE CTY/IEHTOB Ha METOAMYECKHE Pa3pabOTKH, T.K. B HUX CKOH-
LIEHTPUPOBAH OCHOBHOM MaTepHall )il BBIIIOJHEHMS 3a1aHUs, JAHbI BOIIPOCHI IS IOATOTOBKH K 3a-
yery. [l Gonee noapoOHOro U3ydeHusl MaTepuana cieiyeT peKOMEHA0BaTh Y4eOHUKHU U CIIpaBOY-
HUKH MOCIIEAHUX JIET U3JJaHUs. UMerolecs B OMOINOTeKe YHUBEPCUTETA.

[Tpu 00BsICHEHNH TIEPBOTO 3aJaHMSI HEOOXOIMMO JIaTh CTYACHTAaM OTUYETIIMBOE MPECTABIICHUE
KaK O cCaMOM MpOIlecce MONTYYeHUS BUIOB, CEUYCHHI U pa3pe3oB, TaK M O MPaBHUIIAX UX rpapuIecKoro
BeInosiHeHusl. He MeHee BaxxHO YACHUTHb MPAKTHUYCCKOI'0 HCIIOJIb30BAHHUA ceueHui JJIs1 9KOHOMUHN
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 COKpAIIIEHHUS KOJIMUYECTBA N300paKEHHI, COXpaHssi BMECTE C TEM MOJIHOE U HCUEPITBIBAIO-
HIMe TpeCTaBIeHre 0 GOpME JETaIl U COCTABISIONINX €€ DIIEMEHTOB.

[Tpexie 4YeM NPUCTYIUTh K BHIIOJHEHUIO 33JaHUH, HEOOXOIMMO U3y4YHTh MpaBuiia odopmiie-
HUs 4yeprexxedt cormacHo crarmapram ['OCT 2.301-68, TOCT 2.302-68, I'OCT 2.303-68, TOCT
2.304-81, TOCT 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.

3aianuie BHIMOTHACTCS 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 YCPTEXKA.

Bo BTOpOM 3aaHKH 110 ABYM BHJIaM JIETAJIA HYKHO ITIOCTPOUTH TPU €€ BUJA U BBIITOJIHUTD 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 MPOCTABJICHHBIX 3aTeM pa3MepoB. UacTo 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 CIJIOIIHON TOHKOM JTUHUCH.

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

B tpeThem 3amaHuu HEOOXOIUMO BBIIIOJIHUTH MPEATIOKEHHBIN MO0 BApUAHTY CII0KHOM pa3pes.
31ech HE0OXOAMMO OOpPaTUTh BHUMAHHUE CTYJIEHTOB HA TO, YTO €CJIHM CEKYIIUE IMJIOCKOCTH Tapali-
JIENIbHBI OJTHOM M3 OCHOBHBIX TUIOCKOCTEH MPOEKIUH, TO JaHHBIN pa3pe3 BBINOIHIETCS Ha MECTE CO-
OTBCTCTBYIOLICI'O BHUAA. He menee Baxxao MNOAYCPKHYTH, UTO IIPH BBIMMOJHCHUHN CJIOKHBIX pa3pc30B
HUKaKOW JIMHUH, pa3rpaHUUMBAIONICH U300paKeHUs, OyYeHHbIE OT Pa3HBIX IJIOCKOCTEH, HE MPO-
BOAT. JIoMaHbIi pa3pe3 TpeOyeT MpeiBapUTEIbHOIO OBOPOTA CEKYLIUX IIOCKOCTEHN 10 MOJIOXKeE-
HUS, KOTJIa OHU OyAyT mapajuiebHbl COOTBETCTBYIOIEH TNIOCKOCTH MPOEKIIUHU, MTOCIIE 3TOTO pazpes
IIPOELUPYETCSI HA MECTO COOTBETCTBYIOIIETO BOJIA.

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

Bo Bcex 3amaHusx cTyJeHTaM HEOOXOIUMO IMPOCTaBUTh 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 YCPTEIKEC NOJIKHO OBITh MHHHMAJIbHBIM, HO JOCTATOYHBIM JIA 13-
TOTOBJICHUSA YU KOHTPOJIA U3CIINAA,

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

4) pa3Mepsl, OTHOCSIIUECS K OTAEIBHOMY DJIEMEHTY JI€TalIU CIeAYeT IPYIIUPOBATh U MPOCTAB-
JISITh Ha TOM MECTE UepTexka, e ITOT MIEMEHT Hanbosee siCHO n300paxeH.

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

1.5 Dexku3upoBanue

[enbto 3a1anus o TeMe "DcKu3upoBaHue" ABIsSETCS NPUOOpPETEHE HAaBBIKOB CO3/JaHUE ICKU-
30B 10 pealbHbIM JeTassM. [Ipu cocTaBieHu 3CKU30B HEOOXOIMMO IPUMEHSTh MTPaBUiIa, YCTAaHOB-
JICHHBIC CTaHAapTaMu. HE 3a6I)IBa$I, YTO XOTA 5CKU3bl —IOKYMCHTEI BpEMCHHOI'O XapakKTepa, 1mo Co-
JIepKaHUI0 OHM HUYEM He OTIIMYAIOTCS OT paboumx ueprexel aeranu. Heo6xoamumo, 4ToObl S3CKU3BI
6BICTpO " IIPOCTO YUTATIUCh, HC COACPKAIN KaKHUX-JIH0O U3JIMIIECTB U OTBEYAIN Tpe6OBaHI/I$IM npo-
M3BO/ICTBA.

[Tpu 0ObsAcHEeHUU 3aAaHUs ciielyeT oOpaTUTh BHUMAaHUE CTYAEHTOB, UTO YacTO COCTaBJICHHE
HCKHU3a NPEIIECTBYET BHIITOJHEHHUIO pab0Yero YepTeska, HOITOMY YeM TIATeIbHEee BHITIOTHEH 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.
HeOpexxHOCTh, TOMyIIeHHAs TPH SCKU3HOM BBIMTOJIHCHUN YEPTEKa MOXKET IMPUBECTH K HEIPABUIIb-
HOMY €T0 ITOHUMAaHUIO, CJIEJIOBATEILHO, K OpaKy Ha MPOU3BOICTBE.

[Tpu 0OBsICHEHNH U TOCIENYIOLIEM UCIIOJHEHUH 3CKU3a HE00X0AMMO 00paTUTh BHUMAaHKE Ha
stamn Nel BeIMONHEHUS, OOBSICHUTH 3HAYeHUE *'TabapUTHBIX MPSIMOYTOJIBHUKOB” B KOMIOHOBKE JIH-
cTa.

Crnenyer oOpaTuTh BHUMaHUE Ha 0OPMIICHHE ICKH3a, 00BOJKY, IPpU(T, OCOOSHHO MPH MPO-
CTaHOBKe pa3mepoB. HeOpeskHOCTD, TOMyIIEHHAs TPU CKU3HOM BBIMOJIHCHUH, MOXKET MTPUBECTU K
HEMPaBWIBHOMY €r0 MOHUMAaHUIO. CIIEJ0BATEIbHO K OpaKy Ha IPOU3BOICTBE.

B nomomuis npenonaBatento s 00bsICHEHU Ha Kadeape uMmeercs mpe3eHTaus ~ ICKU3bl U
pabouue 4epTexku JeTanei”’, a TakKe MEeTOAUEecKas pa3padoTKa aHATIOTUYHOTO HA3BaHUS U METOIH-
yeckas paspadborka "CoenuHeHHs JeTajieil", Ha KOTopbIe ciaeayeT oOpaTUTh BHUMAaHHUE CTY/EHTOB,
T.K. B HUX COJAEPKUTCS OCHOBHOM MaTepuai JUlsl BHIIOJHEHUS 3a/laHusl, a TAaKXKe BOIPOCHI K claye
3ayeta. J{ns Gonee moapoOHOro M3YUYEeHUS MaTepuania clielyeT peKOMEHI0BaTh, YUeOHUKU MOCIe -
HUX JIET U3/IaHMs], UMEIOIITUECS B OMOJIMOTEKEe YHUBEPCUTETA.

Ha cnaiinax B mepBbIX KaJpax MpeuiaraeTcs MaTrepuan psjaa TeM, paHee HE U3YUYEHHBIX 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
YMEHBIIIAET KOJUIECTBO H300pakeHNH. [|0MOTHUTEIBHBINA BUI BCTPEUACTCS PEKE, H CTYJICHT 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 CBSI31, KAK YaCTO OTBEYAIOT CTYJEHTHI, a BUJ HA JAOIOJ-
HUTEJIBHYIO IJIOCKOCTh, IEPIICHIUKYIIIPHYIO OCHOBHOU M TIapaJlIeIbHYI0 GUTYpE, MPOCIHPYEMOI Ha
OCHOBHYIO IJTIOCKOCTh MPOEKINI ¢ UCKakeHHeM. Ha 3ToM ke kazape umeeTcst pa3pe3 HHIUHIpUYe-
CKOW MOBEepXHOCTHI0. Heo0X0MMO 0OBSICHUTH, YTO Pa3BEPTHIBAHUE €0 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, 110 BO3MOXXHOCTHU MPEANOI0KUTh TEXHOJIOTHIO U3TOTOBJICHUS 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 cienyer oOpaTUTh BHUMaHME Ha CIIEAYIOIIME 3Talbl BHIIOJHEHUS 3cku3a. 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 pAcHojioKeHHE Ha Oymare Tak, yToObl 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 MOCTAaBUTh MPU MOMOIIH I11a0JI0HA, UMEIOILETrocs B IpenapaTopcKoi,
OCHOBHYIO HAJIIIUCh, YTOOBI 334aTh Mpeaesbl H300paKeHHs.

Xopo1o 661 HAMOMHUTH MPaBHUJIa BEIOOpa IIIaBHOTO BUAa (HanboJiee MoIHOE, PECTaBIeHUE
0 KOHCTPYKIIMH JI€TaIH, TEXHOJIOTUU U3TOTOBJIEHUS, TIOJIOKEHUE AETaIl B MEXaHU3Me, palliOHAallb-
HOE 3aloJIHeHre popma depTexa).

[anee cnenyet 00bSICHUTH 3al0JIHEHHE Ta0apUTHBIX MPSMOYTOJIbHUKOB, IPEIBAPUTEIBHO pac-
CMOTPEB JIeTallb KaK KOHCTPYKIIHIO, COCTOSIIYIO U3 PA3IMYHBIX T€OMETPUUECKUX, (POPM U TIOCOBETO-
BaTh I0OCJIE€ HAHECEHUS! OCEBBIX M LEHTPOBBIX JMHHUI 3aMOJHATH F€OMETPUUECKUMU (popMamMH Bce
UMEIOLINECS TPOEKIIUN OJHOBPEMEHHO, YAl METOAOM CIIOXKEHMS, PEKE - METONIOM '"BbIUMTAHUSA".



B crnaitnax umeercs kanp, riae n300pa)xeHO COBMEIIICHUE HA OJTHOM MPOEKIIMH JIBYX Pa3pe30oB —
MIOJIOBHUHBI CTYIEHYATOrO M IMOJIOBHHBI MPOCTOTO B Clydae CUMMETpHUH jaetaieii. Jlanee moka3aHo
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-
noJipoOHee CIIEAYET paccKa3aTh O HAJIOKEHHOM MPOCKIIMHU, T.K. OHA BCTPEYACTCS] B HECKOJIBKUX OU-
Jgerax 3adera paboThl, 00paTUTh Ha 3TO BHUMaHue. CKa3aTb, 4YTO 3TO H300paKEHUE NIEpe] CeKyIen
TUIOCKOCTBIO, BBITIOJHSACTCS IITPUXITYHKTUPHOM YTOJNIICHHOW JIMHUEH, U MMEET IENIbI0 YMEHBIIUTh
KOJIMYECTBO M300pakeHuid. [Ipu 00ObsCHEHNH Kajpa, I/ie MPEACTaBIICH Psijl, BRIHOCHBIX JJIEMEHTOB,
ciieyeT oOpaTuTh BHUMaHHUE Ha JKENATEIbHOCTh X M300paKEHUSI B HETMIOCPEACTBEHHON OJIM30CTH
OT pacmuppyeMoro u300paKeHUs | Ha TO, YTO HA BEIHOCHOM 3JIEMEHTE MOKHO KpOME MOAPOOHOM 1
- YBEIIMYCHHOH pactuin(poBKU KOHCTPYKIIMU U YA00CTBA MIPOCTAHOBKU Pa3MEPOB MOXKHO 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 PACCTOSHHUEC MEXKJY PUCKAMH Iara W MOsSC HUTh, YTO pUQICHUE MPUMCHICTCS 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 criemyer 3a4uTaTh ONpeieIeHue KOHCTPYKTOPCKOM M TEXHOJIOrn4Yeckoi 6a3pl. Ciemyer
CKa3aTh O MPEUMYIIECTBaX MPOCTAHOBKH pa3MepOB OT TOW UM Apyroil 6a3el. [IpeumyiecTa mpo-
CTAaHOBKH Pa3MEpPOB OT KOHCTPYKTOPCKUX 0a3:

1) HanuuMe Ha YepTe)kaX KOPOTKUX Pa3MEPHBIX IENEH, YTO MOBBIINIAET TOYHOCTh U KaYECTBO
U30eIns,

2) obneryaercs IMPOBEPKaA, PACUCT U YBA3KA pasMEpPOB KaK B ACTAJIN, TAK U B U3ACIINH,

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

HenocraTku: T.k. yepTex He OTpakaeT TpPeOOBaHUM TEXHOJOTUH, MPUXOIUTCS U3TOTOBIATD,
JIOTIOJTHUTEIIBHBIE YEePTEXH JUIsl 00pabOTKH AeTanel, a TakKe BO3pacTaeT KOJIMUECTBO U3MEPUTEIb-
HOTO MHCTPYMEHTA, T.K. 3aKa3YUK IIPUHUMAET U3/EIUS HE 110 TEXHOJOTUYECKOMY, a IO KOHCTPYK-
TOPCKOMY YEPTEXKY.

Cucrema MPOCTAHOBKH; Pa3MEPOB MO TEXHOJIOTMYECKHX 0a3 XapaKTepU3yeTCs 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 pa3MepOB OT MPOU3BOACTBEHHBIX 0a3 YUUTHIBAIOTCS POU3BOICTBEHHEIE Tpe-
OoBaHMS, YTO 00JIeTYaeT H3rOTOBJICHUE JICTAIIH,

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

3) YIIpomacTCsa KOHCTPYKIUA PEKYIICTO U U3MECPUTCIIBHOI'O HHCTPYMCHTA,

4) mporuecc U3roTOBJICHUS JETAId U MPUEMKa 3aKa3yrMKaM MPOU3BOAUTCS MO OJHOMY 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. He00X0oruMa KOpPEKTUPOBKA MPU
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 KOHCTPYKTOPCKHX 0a3, TpUYEeM OJTHY
U3 HUX CUMTAIOT OCHOBHOM, a OCTaJlbHOE BCIIOMOTAaTeNbHBIMUA. CBOOOIHbBIE HECOMPSKEHHBIE pa3-
MepBI IeTaJIH [eJIecO00pa3HO HAHOCUTH OT TEXHOJIOTHYECKHX 0a3.

Jlyist TUTHIX Aetaneil B kauecTBe 0a3bl BHIOMPAIOT Ty HEOOPAOOTaHHYIO TOBEPXHOCTH (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 0aspl, T.K. MOJOKCHUE CTAIN B U3JCIUU KaK MPaBUIIO HEM3BECTHO. B o0mieM 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) nmociie10BaTeNbHOCTh €€ U3rOTOBIICHMS;

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

B cnaiigax mpencraBieH NpuMep pacCTaHOBKHU Pa3MEPOB, ONPEAESIOUINX MOJI0KEHUE CUM-
METPUYHO PACIOI0KEHHBIX IOBEPXHOCTEH Y CHMMETPHUHBIX U3Aeauil. [lerans uMeeT I0CKOCTh U
0Cb CUMMETpHUH, COBIAIAIOIINE C OChIO AeTanu. ba3oii (yciioBHOM) sIBiIIETCS OCh CUMMETPUH (TeX-
HOJIOTHYECKas 0aza).

Crnenyroumii KaJp JaeT NpeAcTaBIeHUE O HENHOM, KOOPJUHATHOM M KOMOWHUPOBAHHOM CIIO-
cobax MOCTaHOBKHM pa3MepoB. CiienyeT KpaTKO OXapaKTepHu30oBaTh Kaxblid U3 HUX. IIpu nenHom
crioco0e pazMephl MPOCTABIISIOTCS MOCIEI0BATEIBHO 1ETblo. [Ipu 3ToM Kaxkas cTyrneHs 00padaTsi-
BaeTcs caMocTosTenbHO. [Tpu aToM criocobe 1enoyka He JoKHA ObITh 3aMKHYTOW. Eciin Ha yepTeske
HaHEeceH rabapUTHBIA pa3Mep, OAWH U3 ONEPALMOHHBIX Pa3MEPOB CIIEAYET OMYCTHTh, T.K. MHAUYE
Helb3sl OyAeT BelAEpKaTh TPeOyeMyI0 TOUHOCTh U3TOTOBJICHUHU Pa3MEPOB.

LlenHoi1 croco0 MCMONB3YIOT NPU HAHECEHUH Pa3MEPOB HA MEKIEHTPOBbIE PACCTOSHUS, IS
CTYINEHYaThIX JieTajlel, €CJIM HY)KHO BBIJIEP’KaTh pa3Mep KaxJ0H CTyNeHH, Ipu 00paboTKe AeTanu
KOMILIEKTOM PEXYIIEro MHCTPYMEHTA.

[Tpu KoopaMHATHOM crioco0e pa3Mepbl HaHOCSTCS OT 0a3bl. Kaxaplil pazmep sSBIsSETCS HEKO-
TOPOW KOOPAMHATOM, ONpeAEIAIOIINI pacCTOSTHUE OT AJIEMEHTa 10 0a3bl.

[TonoxxuTenpHOE Ka9eCTBO 3TOTO CIOCO0a B TOM, YTO TOYHOCTh HCIIOJIHEHHS TF000r0 pazMepa
3aBHCUT JIMIIb OT TEXHOJOTHH U3TOTOBJICHUS U HE 3aBUCUT OT UCTIOJIHEHUS APYTUX pa3MEPOB JAETaIH.
OTOT crocob Hanbosee pacnpocTpaHeH B KOHCTPYKTOPCKOM MpaKTUKE.

KomOuHMpoBaHHbIH crioco0 coyeTaeT 0COOEHHOCTH LIETHOTO U KOOPIMHATHOTO croco0a.

Ecnu pasHble o pazmepam, HO OJHOTHUIIHBIE IO (OPME AJIEMEHTHI PacHoIOKEHbl HEPaBHO-
MEPHO MO OBEPXHOCTH JIETAIH, JOMYCKAETCs] KOOPAMHATHBIN CIIOCOO HaHECEHHsI pa3MepoB C yKa3a-
HUEM pa3MEpHBIX YHCEe B CBOJHOM TabiuLe.

WMHorna BMECTO HECKOJIBKUX Pa3sMEPHBIX JIMHUM, ONPEACIAIONINX PACIIOIIOKEHUE DIIEMEHTOB
U3JIeNNsI, HallpUMep, OTBEPCTUH, OT 0011Iel 6a3bl, MPOBOAAT OJIHY OOIIYIO pa3MEPHYIO JTUHUIO U pa3-
MEpPHBIE YKCJIa HAHOCAT B HAIIPaBJICHUU BBIHOCHBIX JIMHUM y UX KOHLOB. IIpu pacnonoxenuun onu-
HAaKOBBIX 3JIEMEHTOB IIPEIMETA HA OJJTHON OKPYKHOCTH WJIM HAa OJTHOM OCH, PEKOMEHAYETCS pPa3MepBhl,
OTIpeIeNIAIONINe B3aMMHOE PACIIOIOKEHHUE TUX JIEMEHTOB HAHOCUTH OT 00111l 6a3bl, KOTOPOH CiTy-
JKUAT IIOBEPXHOCTH JACTAIU WIH €€ OCh.



OnuHakoBbI€ 3JIEMEHTHI (OTBEPCTHS, I1a3bl) PACIIOIOKEHHbIE Ha IETaId pABHOMEPHO PEKOMEH-
JyeTCsl HAHECTH pa3Mep MEXKAY COCETHUMU 3JIEMEHTAMU U pa3Mep MEXAY KpaliHUMU.

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

[Tpu oObsicHeHuM cnaia 00 U3MEPUTENIBHBIX JEMEHTAX, I1€ NPEICTaBICHbl HHCTPYMEHTSHI,
HMMEIOIIKECS B IIPENAPATOPCKOM, HE CIIEyeT MHOTO BPEMEHH YIEIATh KOHCTPYKIUU UX U IIPaBUIIaM
HOJIb30BaHUA. DTO MOXKHO CJIeJIaTh BO BPEMs 3aHATHH Ul TEX CTYIEHTOB, KOMY 3TO OTpeOyeTcs.

Crnenyrolue Kaipsl IOCBSILIEHBI pe3b0e. 31ech pU 00BSICHEHUHU CllelyeT 0OpaTUTh BHUMaHUE
Ha MPOoIIecC Hape3aHus pe3b0bl BpYYHYIO C TIOMOIIBIO0 METYHKA - 3TO IOMOTAET CTYACHTY JIerue pa3o-
OpaTbCs M TIOHSATH JIOTUKY M300pakeHus1 pe3bObl B 0TBepcTr. CHavana CBEpIIMTCS OTBEPCTHUE, TIPH
MIOMOIIIK CBEpiia, KOTOpOoe N300pakeHO BUHOBHOMW JIMHHMEH, 3aTeM Hape3aeTcsl pe3b0a Mpu OMOIIU
METUYHKa. 3aTeM CJeyeT MOSICHUTh, KaK Hape3aeTcs pe3nda Ha IUIMHAPE U KaK OHAa H300paxaercs.
O cbere pe3rOBI, 0 acke MOAPOOHO paccKa3aHO B METOAMYECKOM paspaborke "CoeauHeHue aeTa-
neir”. CremyeT ckazarh O TOM, UTO MPU H300paKeHUU PEe3bObl, CILIONIHAS TOHKAS IUHUS 3aX0IUT Ha
¢acky, a Ha COOTBETCTBYIOIIEM BUJIC, IJIe OTBEPCTHUE C PE3b00I POCIIMPYETCSI B BUJIEC OKPYKHOCTEH,
OJTHa M3 KOTOPBIX HE JOBOJUTCS Ha YETBEPTh, KOTOPAs MEPEXOAUT OCH BPAIICHUS, MPEATNIOUTECHHE
oTmaercs pe3noe, a He (acke.

[Tpu n3ydeHnn pe3bObl CleayeT YIHOMSHYTb, YTO Pe3bObI IENIATCS Ha XOOBBIE (IS Mepeaadn
JBYDKEHUS) U KPETIeXKHbIE, YaCTh U3 KOTOPBIX MU3Y4aeTcsl B HAIlIEM Kypce.

[Tpu 00BsCHEHNH METPHUUECKON Pe3bOBI CIIEAYET CKa3aTh B KAKUX CITy4asx MPUMEHSIOTCS M-
KHe pe3bObl (JUIsl COETMHEHUSI TOHKOCTEHHBIX JeTajlell; B Cllyyasx, Korja TpedyeTcsi repMeTHYHOCTh
COCIMHEHUS: B IPUOOPAX U armapaTax, B KOTOPbIX HEOOXOAMMO MTPOU3BOIUTH TOHKYIO PETYIUPOBKY
nojaun). ITokasaTb, Kak OTMETUTH IIPU 0003HAUECHUH MEJIKYIO pe3b0y.

[Tpu 0ObsicHEHHUN JIOHMOBOM pe3bObI ciielyeT 00paTUTh BHUMaHHUE Ha TO, YTO OOJIbIIAsl YacTh
UMIIOPTHOTO 000pyI0BaHUS MOCTYIAET K HaM C JIOHMOBOI pe3p00ii.

Cpenu npyrux ciieyeT BhIICIUTh 0003HaUCHUE JIEBOM Pe3b0bl, UMEIOIIEH B KOHIIE 0003HaYe-
Hus OykBy "LH "u cnennanbHble pe3bObl, y KOTOPBIX HEKOTOPBIE TapaMeTphl OTIMYAOTCS OT CTaH-
JTapTHBIX pe3b0. (Mbl n3ydaeM pe3bObl Co CTaHAAPTHBIM ITpodusIemM, HO pa3Mephl TuaMeTpa Uiy 11ara
OTJIMYHBI OT IPUHATHIX MO CTAHJAPTY).

[Tpu 0ObsicHeHnN Kaapa, T1ie n300pa)keHa JeTallb, U3rOTOBJIEHHAas TMOKON? cienyeT oOpaTuTh
BHUMaHME Ha TO, YTO PaUyC THOKH JAETCs M0 CPEJHEMY AHUAMETPY U YTO pa3BEPTKY JETalH JEeNAl0T
TOJIBKO B TOM CIIy4ae, ecIu popMa U pa3Mephl BCEX SJIEMEHTOB JIETAJIN HE OIIPEAEISIeTCS Ha YepTexke.

[Tpu 0ObsicHeHUHU Kazpa, I71e MPUBEIEH IPUMEp YepTexa JIUTON JeTalu C Mociaeyomei me-
XaHWYECKOH 00pabOTKOW YacTH TMOBEPXHOCTH JIETAIH, CIIEAYeT 0OpaTuTh BHUMAHHUE, YTO Pa3Mephl
clIeZlyeT HaHOCUTh TaKMM 00pa3oM, 4TOOBI OJIHA TPYIINa pa3MepOB CB3bIBATIA MEXy COOO0M TOIBKO
HeoOpaboTaHHBIE, a BTOpas TOJIBKO 00paboTaHHBIE MMOBEPXHOCTU. B KadecTBE CBA3M MEXy STUMHU
rpynnamMu A0JHKEH CIYKUTh OJMH pa3Mep MO KaKI0MY KOOPIUHATHOMY HaIPaBIEHUIO, HAHECEHHBIN
MeXy OJHOW 00paboTaHHOW M OJIHOM HEoOpaOOTaHHOW MOBEPXHOCTSAMU. KOTOPHIE, KaK MPaBUIIO,
JOJIKHBI OBITH OA30BBIMHU.

[Tocne oObscHEHME cielyeT TOPEKOMEH0BATh CTYA€HTaM II0COBETOBATHCS C IPENOAABATEIEM
10 IOBO/LY BBHIOOpA TIIaBHOTO BHJIA, T.K. HEMIPABUIIBHBIHN €ro BBIOOD sBIsETCA Hanboee 4acTo BCTpe-
yaronieics omuOKON py BBITIOJHEHUH 33/1aHUS U IPUBOJUT K MEPEAEIIKE €ro y cTapaTelbHbIX CTY-
JIeHTOB. BTOpOIi pacnpocTpaHeHHOM OMNOKOM ABIsSETCS HEMTPaBUIbHAsI KOMIIOHOBKA YepTeKa, KOTr/1a
BCE M300paKEHNsl CKOHLIEHTPUPOBAHbI B OJTHOM MECTE JIMCTa, OJIU3KO IpYr OT Apyra, 4To He MO03BO-
JSIET pallMOHAIIBHO MTPOCTAaBUTh PAa3MEPBI U J€NIaeT 3CKU3 HEKpacuBbIM, ITpu mpocraHoBKE pa3mepoB
CJIeAyeT CIEANUTH 3a MPABUIBLHON IPOCTAHOBKOM pazMepa pe3bObl (110 O0JIBIIOMY JUAMETPY), YacTO



CTYIEHTBI J€JIAl0T 3TO HEBEPHO. YacTo CTyeHThI BMECTO COBMEILIEHUS BUJIA C Pa3pe30M B CHMMET-
PUUHBIX JETAJSIX, AeTat0T HOJIHbIN pa3pe3. Heo6xoanmo TpeboBaTh UCTIPABICHUS, HE OCTABIATH TaK,
T.K. 3Ta OIIMOKA 3aKPEIyIsIeTCss ¥ CTAHOBUTCS OAHOM U3 paclpOoCTPaHEHHBIX B MOCIEIHEM 3aJaHUU.

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‘-IHBI€ YCPTCIKH.

Jis ycnemHoro yTeHus COOPOYHOro 4epTeka MOMUMO 3HAHUS TEOPETHYECKOro MarepHala
HEOOXOMMO HMMETh DPa3BUTOC IMPOCTPAHCTBEHHOE IMPEACTABICHUE, BBHIPAOOTATh crenuduuecKkue
HABBIKH, HAWUTH JOTMYECKHUM MOPSA0K, B KOTOPOM II€JIecO00pa3HO paccMaTpuBaTh COOPOUHBIN Yep-
TEX, OABEPTraTh U3YUYCHUIO €0 JIAHHBIE U IIOCTEIIEHHO, BBISICHASI KOHCTPYKIIUIO U HA3HAYEHUE OJTHOM
JeTallv 3aJpyTroi, COCTAaBIISTh MPEACTaBICHUE 00 U3/IETTUH B LIETIOM.

3amaua mpernoaBaTelis - COAEHCTBOBATH BEIPAOOTKE y CTY/ICHTOB OIpPENEeIEHHON MOCIIe10Ba-
TEIbHOCTHU MPU YTEHUU YepTeka, T.e. GOPMUPOBAHUIO CUCTEMBI UTEHUSI COOPOUYHOTO YepPTEkKa.

Jlist oOBsicHeHUS 3aqaHusl UMeeTcs Tipe3eHTanus "JleTanmupoBanue yeprexka oomero Buma”.
CryneHTtaM cieyeT peKOMEHI0BaTh METOINYECKOe MOCOOUE aHAIOTUYHOTO Ha3BaHUS, JINTEPATYPY
MOCJIETHUX JIET M3/IaHus, UMeromyrocs B onbmamorexe PI'PTY.

[Tpu oOBsicHEHUH 3aJaHKs B KaApaX, OTHOCSIIUXCS K KOHCTPYKTOPCKOM JOKYMEHTAIINH, Clie-
JIyeT o0paTHTh BHUMaHUE B pasneie "Buubl u3genuii" Ha onpeneieHne qeTaid. XOoTs IeTalb Mpe-
cTaBisieT co0o0il u3aenue, BHITOIHEHHOE U3 OAHOPOJHOrO M0 HAMMEHOBAHUIO M MAapKU MaTepuasa
0e3 mpuMeHeHHsI COOPOYHBIX OIllepalHil, HO MaliKa, CKIIEUBAHNUE, CBAPKA MOT'YT OBbITh IPUMEHEHBI [
MpHUIaHus KyCKy MaTepuaa onpeaeneHHoil (opMbl, HapuMep, TpyOKa criasHHas WA CBapeHHas U3
KyCKa JJMCTOBOro Matepuana. [IpuueM Bce 3T cOOpOUHbIE ONEepaliii UMEIOT Ha YepTexke CBOE 000-
3HA4YEHHUE.

[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 u3jenue cOopouHslil yeptex. Eciu Ha Bce u3-
JieNiue ecTh COOPOYHBIN UepTeX, TO €ro OTHOCIT K COOPOUHOH eTMHULIE).

[Tpu 00BsICHEHUU BUJIOB YEPTEKEH CleNyeT pa3bsiCHUTh Pa3HUILy MEX]y COOPOUHBIM YepTe-
KOM U 4epTeKoM o01iero Bujaa. Yeprexx o0IIero Buja CoAepKUT U300pakeHUe U3JeNus C €ro BU-
JlaMH, pa3pe3amMu, CEYeHHUSIMH, a TAK)Ke TEKCTOBYIO YaCTh M HAAMKUCH, HEOOXOAUMBIE JJIsl TOHUMaHUS
KOHCTPYKTMBHOT'O YCTPOWCTBA U3JENHsI, B3aUMOJEHCTBHUS €r0 COCTAaBHBIX 4acTed M NMPHUHLHUIA pa-
00ThI U31€NUs, a TAK)KE JaHHBIE U cocTaBe u3nenus. [loaToMy no yeprexxy oOIIero Buaa BO3MOXKHA
pa3paboTka uepTexei getaneid u cOOPOUHBIX €MHUL 0€3 JOMOTHUTEIbHBIX PA3bICHEHUH.

HeoOxonumo Takke oOpaTUTh BHUMAaHUE, YTO 32 OCHOBHBIE KOHCTPYKTOPCKHE JTOKYMEHTBI
NPUHUMAIOT: JUIS AE€TANIN - YePTEXK ACTAIU U IpyTHe JaHHbIe, HEOOXOAUMBbIE /il €€ U3TOTOBJICHUS U
KOHTPOJIS; 1151 COOPOYHBIX €MHMII, KOMIUIEKCOB U KOMIUIEKTOB - CHEIIU(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 MOKHO HCIIOJIb30BaTh OPUTHUHAN, (POTOKOIUIO MM AK3EMIUIAp o0pasia (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 OTHOCSTCS Ha 3Tare pa3paboTKH BEOMOCTH TEXHUYECKOTO MPeJI0KEHNUs, SCKU3HOTO MPO-
€KTa, TEXHUYECKOT0 MMPOEKTa M MOSICHUTEIbHAs 3alKcKa, BKIII0Yas YepTex OoOIIero Buja B COCTaBe
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TEXHHYECKOTO IMPOCKTa, Ha ITare padovyero MpoeKTHPOBAHHUS - YEPTEIKH JIeTaICH U COOPOYHEIE, CIie-
U (UKAINH.

Crnenyrouuii cnaii mpeactaBisieT coO0i BapHaHT 3aJaHus U €ro cieayeT oOpaiias BHUMaHUE
Ha XapaKTepHbIe OMINOKH, KOTOPhIE OOBIYHO JIOIYCKAIOT CTYJACHTHI. B 4acTHOCTH, Ha/l0 CKa3aTh, YTO
IpU BEIOOPE KOJIMYECTBA U300paKeHHIA, TTITaBHOTO BH/Ia, pa3pe30B, CEUEHUH U T.J., 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 €MHUIIBI, HO U KaK CAMOCTOSTENIbHOE H3/IeIHe, YUUTHIBAs €€ KOHCTPYKIIHIO
U TEXHOJIOTHIO U3roToBieHus. OTCroAa TJaBHBIM BU J€Tall, KOJIWYECTBO U300pakeHUH, MacIITad
MOTYT OBbITh OTJIMYMM OT T€X. B KOTOPBIX M300paxkeHa eTasib Ha cOopoyHoM uepTexe. Kpome Toro,
cienyeT NOYEPKHYTh, YTO YAaCTO HA YEPTEKE U3EIHS B LIEIOM CUMMETPHUYHBIE JI€TaIu MOIMAIal0T B
paspes MOJHOCTHIO, a IPH BHIOTHEHUH pabouero 4yepTeka HeoOX0IMMO COBMEIATh BUJI C Pa3pE30M.
Oco00 0OpaTuTh BHUMaHuE Ha MaclTad B CBSI3U C MIPOCTAaHOBKOM pa3mepoB. HeoOxonnmo, 4ToObl
CTYJEHT 3aMepsisi pa3Mephl JeTalli HEMOCPEICTBEHHO 10 YEPTEXKY HE 3a0bIBaJl COOTHOCUTH UX 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, yYUTBIBAsl MOJIOKEHUE COOPOYHON €IMHUIIBI HAa COOPOYHOM uepTexe n3zeius B ueaoM. 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 yepTekell COBMECTHO 00pabaThIBaeMbIX AeTajeil HEOOXOAMMO 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 CONMPOBOANTENBHAS HAAMUCH WIH IPUCYTCTBOBATH HA COOPOYHOM
YepTeke pa3zMephl, XapaKTePU3YIOIINe COOTBETCTBYIOIIYI0 00paOOTKH M HE OTHOCSIIUECS K TPYIIe
pa3MepoB, MPOCTABISIEMBIX MPU COOpKE.

B kanpax, HOsSCHSIOMNX aKCOHOMETPUYECKHE U300pakeHUsI HE00X0AMMO, 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 pa3pes, NOJIYyYUTh MaKCUMAaJIbHYI0 HH(OPMALIHIO 0 KOHCTPYKIUU fetanu. Kpome Toro, Heo0-
XOJJMMO MOTYEPKHYTh, YTO AKCOHOMETPUS BBIIOIHIETCS Ha OT/IEIbHOM (hopMaTe U e€ MacITad 10I1-
JK€H OBITh JOCTATOYHO OOJIBIIUM, YTOOBI BCE DJIEMEHTHI, B TOM YHCJIE€ U OTBEPCTHUS OBUIO yI0OHO
MOCTPOUTH U MOXKET OTIMYaThcs 0T paboyero yeptexa. [Ipu n3006pakeHuN OKpy>KHOCTEN B aKCOHO-
METpUH, CIeAyeT 0TOCIaTh CTYJEHTOB K MeToauuke "JleTanupoBaHue yeprexa obmiero Buaa'", rae
MOCTPOCHME IUIUIICOB OMUCAHO JIOCTATOYHO MPOCTO M NMoapodHo. Ho HeoOxoauMo oOpaTuTh BHU-
MaHHe, YTO YaCTO CTYACHTHI HEMPABUIBHO OPUEHTHPYIOT OCH AIIIUIICOB B COOTBETCTBYIOIIEH IJI0C-
KOCTH MPOEKIMH, YTO MPUBOJUT K TpaTe 3HAUUTEILHOTO BpeMEHH Ha nepeiesiky. [lopexkomeHn0BaTh
CTyJICHTaM 3allOMHUTH TMpaBuiIo: "OOJbIIasi OCh AJUIMIICA TEPICHIUKYISIpHA HEI0CTarome ocu”
(KaXKIyI0 TUIOCKOCTh MPOEKLIUN OMPEEIISIOT IBE OCH KOOPJIMHAT).

Tax xe nononp06Hee CJIEAYCT OCTAHOBHUTHCA Ha ITPUXOBKE pa3peia ACTAJIM B aKCOHOMETPUHA
KakK MCTaHHHqCCKOﬁ, TaK U HEMETaJJIMYSCKOM.

Bce ommbku, KOTOpble BCTPEUAIOTCS MPU BHITIOJIHEHUH 3aJaHUSI B OCHOBHOM OBUTH YKa3aHBI
BbIIe. MoeT OBbITh, clieAyeT OOpaTHUTh BHUMAHUE Ha TO, YTO OJJUH U3 OCHOBHBIX BHJIOB ITOMEIIAETCS
BHE TIPOCKITMOHHOM CBSI3U TOJBKO B TOM CIIy4ae, €CJIU JIBa BUJIa B TPOSKIIMOHHON CBS3H YKE €CTh.
Ecnu n3o0paxkeH oJH BHUJI, TO MOKHO €ro IOBEPHYTh U BUJA TI0 CTPEIKE JeNlaTh HE MPUIETCs. DTO
KacaeTcsl TeX CIIy4aeB, KOTJa JJIsl PaCKPBITHS (DOPMBI AETAIA TOCTATOYHO JIBYX BHJIOB. MOXHO 00-
paTUTh BHUMAHUE, YTO B HEKOTOPBIX JIETAJSAX JIJISl BHIABICHHUS KOHCTPYKLIMUM JOCTATOYHO U OJHOTO
BH/IA.
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1.7 PexoMeHAAlMU MPH MOATOTOBKE K JIA00PATOPHBLIM 3aHATHAM IO JUCIUIINHE

O0s3aTeNnbHOE YCIIOBHE YCIIEITHOTO OCBOSHUS Kypca — O0NbINON 00beM MpoAeNaHHOM caMo-
CTOSITEIILHOM PabOTHI.

Pexomenayercs cTyAeHTY MpU OOBICHEHHH MPENOAABATEIIEM TEOPETUUECKUX Pa3/esIOB JTUC-
LUIUIMHBI ¥ TOSICHEHHUS CIIOCO0O0B PELICHUS OT/IEIbHBIX 3a1a4 [10 HauepTaTeIbHOM reOMETPUH AelaTh
3aMKCH U BBHIMOJTHATH rpaduueckue n3oopaxenus B pabodeii retpanu. K xaxmoi 1abopaTopHoil 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 aynuTopHBIX 3aHATHSAX 11€71€CO00pAa3HO CHayajga HaYepTUTh YEPTEk TOHKUMHU JMHUSIMH U Ipa-
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/laHusl ¥ KaJleHJapHble CPOKH BBIIIOJHEHUS OTAEJbHBIX YyacTed ero. Ha mocnenyrommx 3aHATUSAX
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 4ToObl Ha IEPBOM 3aHATUU CTYJEHTHl HAYYMIIMCh 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-
TaJei, KOTOpBIE MOJUIEKATh ICKU3UPOBAHUIO. DTO OCHOBHBIE JAETANM W3JENHs, UMeromue Oosee
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 I1I0COBETOBAJICS C IIPEIO0/IaBaTesIeM O BEIOOpE INIaBHOIO BUJ1A, KOJIMYECTBAX BUIOB, 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 npeapinymiem 3aiaHuM CTYACHTHI YK€ BBIIOIHSIIN 3CKU3bI IBYX JeTajel, 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, KaKH€ BTOPOCTETIEHHBIMUA. OH MOXET OIPEIeNIUTh, I/Ie BRIOpaTh KOHCTPYKTOPCKYIO 0asy, rie
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. Eciin Ha cTepikHE CTYIEHT JIErKo 3amMe-
psieT AMaMETp OIpPENeNICHUH pa3Mepa pe3bObl, U pa3MepoM pe3bObl ABIsAeTCA €€ HauOOJbIINN 1a-
MmeTp. B ciydaB BHyTpeHHeH pe3bObl B 1eTald PeKOMEHI0BaTh CTYJIEHTaM ONpEAEATh e€ TuameTp
0 COINPSDKEHHOMY € HEel pa3Mepy HapyKHOU pe3bObl Apyroi AeTalu.

[Tpu onpenenenuu mara pe3bObl 0COOEHHO B OTBEPCTUSIX, KPOME HCIIOIB30BaHMS pe3boomepa,
PEKOMEHIOBATh MPUMEHSITh OTIIEUATKH Pe3b0bl. HacTo y CTYZICHTOB BO3ZHUKAIOT BOMPOCHI O HA3BAHUH
ACKU3UPYEMOU JIeTAIU. PEKOMEHI0BATh UM B ATOM CI1y4ae 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-
SIIAX U3 HECKOJBKHUX CJIOB, HAa IEPBOM MECTE JOJKHO OBITh UMS CYIIECTBUTEIHHOE.

B cOopouHbIX 3cKM3a U YepTeka HEOOXOAUMO HIMPOKO MOJIb30BATHCS YCIOBHOCTSAMU U YIIPO-
meHusmMy, gonyckaemMbiMu ['OCTamu. Cnenyer nuilb nperocrepedb CTYIASHTOB, YTOOBI BBITOTHSSA
00JTOBBIE U BUHTOBbIE COEIMHEHUS OHH ITOKa3bIBAJIM 3a30p MEXY CTepHEM OoJita (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". CieayeT TOMHUTh, YTO B ATOT Pa3/IeN 3allUChIBAOTCS CIIe-
nupupyeMbie U3IETHs, T.C. U3ACIUs UMEIONINE CBOIO CHEIU(PUKALUI0 (ApMUPOBAHHBIE H3ICIUS,
MIOJIHBIC, KJIEEHBIC, KIIallaHble U ap. u3aenus). [Ipu 3ToM faeTanu, BXOJSIINE B 3TO U3/EIIHE, B OCHOB-
HYIO crienu(pHUKAINIO HE 3aMCHIBAIOTCA.

CrnenyeT Takke MpeaocTeperaTb CTyIEHTOB OT HEMPAaBUIBLHOTO 3allUChIBAHUS HAUMEHOBAHUS
KpENeXHbIX U3IENINN B pa3zien ""crangapTHble usaenus’ . BerpedaroTes, HanpuMep, OlNOKH, Koraa
BMECTO HAITMCAHUs JUIMHBI 00JITa (BUHTA), [TOCIIE YKa3aHUs TuaMeTpa pe3bObl, CTYIEHThI yKa3bIBAIOT
nrar pe3b0bl WK JJIMHY pe3b0bl Ha CTepkHE 00Ta (BUHTA). [[71s1 MpaBUIIBHOTO HAMMMCAHUS CTaHIApT-
HBIX M3JENIUH B crielnu(UKaIo peKOMEHI0BaTh CTYACHTaM MOJIb30BaThCsl yueOHUKAaMU, CIIPAaBOY-
HUKaMH U TaOJIUIIEH, TOMELICHHON B METOIMYECKOM pa3paboTKe 1O BHIMOJIHEHHUIO JAHHOTO 3aJaHHUS.

[TpuHKMMast y CTYI€HTOB TOTOBOE 3aJaHKE MIPH MPOCTAHOBKE OLIEHKH CIIEAYET YUUTHIBATh TIA-
TEJIbHOCTh BBIIIOJIHEHUSI 3CKU30B JleTanel, COOpOUHbIX ICKU3a U YepTexka, rpaduueckoe opopmiie-
HUE, CTENIEHb CAaMOCTOSTEIbHOCTH UX BBIIIOJIHEHUS, a TAKXKE U CPOK ciauu 3aaanus. [Ipu nocpounoit
clave 3aJjaHus MOKHO MOOMIPATH CTY/IEHTOB MPOCTAHOBKOW MOBBIIIEHHON OIEHKH B IIEJISIX CTUMY-
JUPOBAHUS OBICTPENIIIETO BBIITOJIHEHHUS ATOTO 33 JaHusl.

1.8 MeToanka 00bSICHEHHSI H BBIIa4H 32IaHHUS M0 COCTABJIEHHIO COOPOYHBIX YepTesKei
1.8.1 Iloocomoeska Kk 0b6vACHEHUIO

[lepen HawamoMm OOBSICHEHHS HEOOXOIMMO IMOATOTOBUTH OOpA3Ilbl BBHIMOJHEHHOTO 33 aHUS
(cOopouHBIC YepTEkKH, ATBOOMBI C ICKU3aMHU JETAICH U COOPOUYHBIM ACKHU30M). JKenaTenbHo, 4TOOBI
ACKU3BI JIETaJICH B aIbOOME COOTBETCTBOBAIHM COOPOUYHOMY YepTexky uanenus. [Ipu sxkenaHuu B mpe-
MapaTopcKoi BCera MOKHO MO00paTh XOPOIIKEe COOPOUHBIE YEPTEKHU, BHITTOIIHEHHBIE CTYACHTAMH,
¥ COOTBETCTBYIOIIUE UM aJTbOOMBI C SCKH3aMH JICTaJICH.

CrnenyeT mOATrOTOBUTH U HECKOJIBKO 00pa3IOB BBIOJHEHHOTO CTYJEHTAMHU BTOPOTO 3aaHMS:
10 JETAJMPOBAaHUIO YepTeka ob1iero Buaa. Taxke HEOOXOIUMO B3SITh B MPENapaTOPCKON OJHO U3
U3JIENHA, TPEeTHA3HAYCHHBIX CTYICHTaM JJIsl BBIMOJTHEHHSI TAHHOTO 3a/1aHusl.

1.8.2 Ob6wsacuenue.
a) Brenenue.

B naugane cnenyer pacckazath 00 00bemMe paboThl, COOOIIUTH O CPOKAX BHITIOJIHEHHS KaXKI0H
paboThl, O TBEPAOM BBINOIHEHUU TpaduKa, O MOOIPEHUN CTYACHTOB, BBHITIOIHSIOMIUX 3aJaHUS J10-
CPOYHO.

[Ipu pacckaspiBaHuud 00 00OBeMe pabOTHI CIEAyeT KPAaTKO OOBSICHUTH CTYACHTaM pa3HUILY
MEXIy YepTekamMu o01ero Buaa u coopounsiM. CkaszaTh, 4TO MOAPOOHO O YepTekax OOIIETro BUIA
OyJIeT pacckazaHo B CIEAYIOIIEM 3aaHHH.

CrnenyeT OTMETUTh, UYTO OCHOBHOM 1IE€TIBI0 M3YUYEHMsI Kypca MH)KEHEPHOU IpadUKu SBISETCS
HAy4YUTh CTYJEHTOB COCTaBIIATh YEPTEXKHU U UNTaATh UX. [lociae BBIMOIHEHMS IPEABITYIINX 3aJaHUI
CTYJEHTBI YK€ Hay4WUJIUCh COCTaBJIATh YEPTEKU OTAEIbHBIX AETajeil U 4uTaTh UX. DTH 3HAHUS U
yMeHus OyIyT yKpeIuleHbl, B 1onogHeHne K HUM CTyJeHThI Hay4aTcsl COCTABISITh YePTEXU U3/IEIHH,
COCTOSIIIIMX M3 MHOTHX JleTajlell B COOpaHHOM BHJIE, a TIPU BBIIOJIHEHUH CIIEYIOIIEro 3adaHus (Jie-
TaJIMpPOBKA) U YNTATh UX.

0) Conmepxanue 3a1aHus.

Jlist BBITIOTHEHUSI ITOTO 3aJaHUs CTYACHTaM B IMPEmapaTOPCKON MpPUTOTOBIEHA COOpOYHAs
eauHuIa (JeTain KOTOPOM JIeKAT B SUCHKAX SMIUKA M PACTIONOKEHBI B TOM IMOCJIEA0BATEILHOCTH, B
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KaKO# MpOM3BOIUTCS COOpKa 3TOTr0 M3nemus). CTyIeHThl HCTIOIB3YIOT SITUK, COOTBETCTBYIOIIHI HO-
Mepy 3ajia, B KOTOPOM MTPOUCXOIAT 3aHSATHS TPYIIIBI U KX HOMEPY BapuaHTa. PaboTa 1mo BEITIOTHEHHIO
3aJIaHMsI IPOUCXOIUT BO BPeMs YUEOHBIX 3aHATHI M B CBOOOTHOE OT 3aHATHI BpeMs. Bo nu3bexanue
CpbIBa 3aHATUI B JPYTUX IPYIIAX KATETOPUUECKH 3aPEIIaeTCsl CTYI€HTaM BBIHOCUTS SILIUK C JeTa-
JISIMU 32 TIPEIeIIbl YEPTEKHBIX 3aJI0B. Heo0X01MMO COOOIIMTh CTYACHTaM, YTO OHU MOTYT JJIS BbI-
MOJTHEHUST 3TOTO 3a/1aHUs UCIOJB30BaTh CBOM COOpPOYHBIC eNWHUIBI. V31enusi JOMKHBI OBITH IO
Ha3HAYCHHUIO OJIM3KUMH K MPOPUIIO TUCHUIUINH, n3ydaeMbix B PIPTY. Drto usnenue u3 obnactu
AIIEKTPOTEXHUKHU, PAJAUOTCXHUKH, SJICKTPOHUKHU, TpubopocTpoeHust U T.1. COOpOYHBIC €IMHUIIBI
JIOJDKHBI JIETKO pa30HMpaTbcsi U COOMPATHCS, MMETh JOCTAaTOYHOE KOJIMYECTBO JETalei, HE OBITH
CIMIIKOM MeJKuMH. [lepen ucrnonb30BaHMEM CBOETro M3ENUs JJIS BBIMOJHEHUS 3aaHUsl CTYJICHT
JIOJDKEH TTOJIYYUTh COTJIacHe CBOETO MPEToaBaTelIsl.

CTyneHToB, NOJIB3YIOLUUXCS AMIMKAMHU C JETATSIME CIISIYET Yalle IpeaynpexaaTh 0 0epexHOM
OTHOLICHHH K JIETaJISIM, HE TEPATH UX, YTO 3TUM K€ AIIUKOM IOJIB3YIOTCS CTYyJE€HTHI MHOTUX TPYIIIL.
[Toreps neranieit 3aTpyAHUT BBINIOJIHEHUE cOOpOUHOro yepTexa. [Ipu oObscHEHNU copepxKaHus 3a-
JaHMS CIIEyeT cKa3aTb, 4TO CTYJEHTHI, KpoMe cOop, uepTexa 1 3cKH3a co crenudukanmei, BbIIoI-
HSIOT 3CKU3BI JeTajieil cCOOpOYHON eqUHMLIBI. Bee 3TH uepTexu u 3CKU3bl NPOBEPSIOTCS MpenoaaBa-
tesieM. Ha cOopounom dyepTerxe OyayT n300pakeHbl BCe JIeTalld, BXOAIINE B COOPOUHYIO €MHHULLY.
IIpu pacckasplBaHUM CTYAEHTaM O JIMTEpAType, MCIOJIb3YEMOM IPU BBINOJHEHUN 3TOrO 3aJaHus,
ciieflyeT oOpaTUTh UX BHUMAaHUE Ha METOJIMYECKHE Pa3paboTKy KadeIpbl IO BHINOIHEHUIO cOOpOY-
HBIX yepTexel. T.K. CTyIeHThI OIATh OyIyT COCTaBIISITh 3CKU3bI I€TaIeH, TO UM, KpOME CTaHAAPTHBIX
y4eOHUKOB U CIIPAaBOYHHMKOB, TOHAJO0UTCS U METOANY. pa3paboTka Kadeaphl 0 COCTABICHUIO 3C-
KH30B JICTaJICH.

r) CoeTMHEHUSI.

CrnenyeT paccka3aTh CTYACHTaM O TOM, YTO BCE JCTANU, BXOISIINE B COOPOUYHBIC SIUHUIIBI,
COEIMHEHBI APYT C JPYTOM T€M WJIM MHBIM CIIOCOOOM. MOHO HArJIsIHO HAa MPUMEPE HECKOJIbKUX
W3JIeTTUH TTOKA3aTh Pa3IMuHbIC BUABI COSTMHCHUH.

Bunsl coenHeHU, C KOTOPBIMU O3HAKOMSITCS CTYIEHTHI B Ipoiiecce 00bsICHEHUSI TeOpeTHYe-
CKOTO MaTepHaJa, sIBISIFOTCS HanboJIee 4acTo yIOTPEOIIeMbIMH, C HUMU MPHUICTCS BCTPEUATHCS KakK-
JIOMY CTYJICHTY MIPH BHITIOJTHEHUH COOPOYHBIX YEPTEKEH, TOITOMY Ha MX N300pakeHHe Ha YepTexax
ciemyeTr oOpaTuTh 0co00€ BHUMAHHUE.

HanOonee yacTo BcTpeyaromuMcs CnocoOOM COeAMHEHUs AeTanei siBiisieTcs pe3booBoe - KO-
I/1a IB€ ieTanu (OJHa C Hapy’KHOM, Apyras - ¢ BHYTpeHHEN pe3b0aMu) CBUHYMBAIOTCS APYT C IPYTOM.
[Tpy BBINOJHEHNH TAKOTO COEAMHEHUS! CTYACHThI OYE€Hb YacTo JAeatoT OIMOKH, HEBEPHO N300pakas
HapyXHYIO pe3b0y, 3aBUHYEHHYIO BO BHYTpPEeHHIOI0. Clie/lyeT IOMHHUTb, YTO IIPU TAKOM COEAMHEHUN
IperoiaraeTcs, YTo Hapy»Hast pe3b0a 3aKpbhIBaeT BHYTPEHHIOIO.

[Tpu oObsicHeHUH yepTexeil 6osee CI0KHBIX BUJIOB COETUHEHHH neTanei (00aTOBBIX, BUHTO-
BBIX M JIp.) CJIEAYET HAallOMUHATh CTY/AEHTaM, 4TO 3TO MpocTeiIne cOOpOYHbIE YePTEKH, T.K. Ha HUX
M300pakeHbI HECKOJIBKO JIETaIe B COOpaHHOM BHUJIE.

Cpa3y xe Heo0X0IMMO 3HAKOMUTH CTYIEHTOB C YCIOBHOCTSIMH U YIPOIICHUSIMH, IIPUMEHSsIe-
MBIMHU TP BBINOJHEHUN COOPOYHBIX uyepTekel. OTHO U3 HUX BCTPEYaeTCsl BO BCEX BUJIAX COEAMHE-
HUH - IS TAKUX JeTaliel, Kak OONThI, BUHTHI, 3aKJICTIKH, IITIOHKH, ITU(THI, HE MYCTOTEIbIC BaJIbl U
OoCH, MIMMWHACIN, MIATYHBI, PYKOATKH U T.A., €CJIX OHH IIOIIAJIal0T B HpO}IOJ’ILHLIﬁ pas3pes3, TO OHU I10-
Ka3bIBAIOTCS HE pacceu€HHBIMU. [Ipu n300paskeHnu OOATOBBIX COEAMHEHUN Ha COOPOYHBIX YepTexKax
007T, raiiky U maiidy HaJl0 peKOMEH/I0BaTh CTYy/I€HTaM BbIYEPUYUBATH HE MO pa3Mepam, B3SITHIM U3
['OCTog, a 1o yCIOBHBIM COOTHOIIEHUSM Pa3MEPOB ATHX JIeTalei, MMEIOIIMMCS BO BCeX YUeOHUKAX
o uHX. rpaduke. Crneayer oOpaTuTh X BHUMAHUE, YTO BCE 3TH COOTHOIIICHUSI TIOJICYUTAHBI OT Be-
JUYUHEI - TuameTpa 6onra. CtepkeHb 00ITa BCTABISETCS B OTBEPCTHE COSAMHIEMBIX AeTale, Ko-
Topoe Oonbiie auamerpa Oosta mpuMepHo Ha 10%, mosToMy MpHu BbIYEpUMBAHUM YepTexka OOITO-
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BOI'0 COEIUHEHHUS JOKEH OBbITh MOKa3aH 3a30p MEXy CTEpKHEM 00JITa U OTBEPCTUEM Y COEAMHsE-
MBIX feTaneil. Cienyer pacckaszaTh MO YIPOLICHHbIE U YCIOBHBIE H300paKeHUS OOJITOBBIX, 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
OTBEpPCTUE HECKOJIbKO Ooubiiero pazmepa (mpumepno 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 yriom 45° k pamke (110 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 Ha MOJIKE IMHUU-BBIHOCKH, TTPOBEICHHON OT
n3o0pakenus. [Ipy 3TOM eciti OB BUAMMBIH - YCJIOBHOE 0003HAYCHHE HAHOCAT HaJl MTOJIKOM, a €CIIH
HEBUAUMBII - O] ITOJIKOM.

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

0) Cooeporcanue coopouno2o uepmesica

[Tpu 0OBsicCHEHNN FTOTO MaTepuaia, HEOOXOIUMO HAIOMHUTH, YTO TaKOe COOPOUHBIN YEpPTEK
U JUTSl YeTO OH HYXKEH. DTO YepPTEXk, Ha KOTOPOM u3Jienue (COOpodHasi €IMHHIIA), COCTOSIIEE U3 Psiia
neTanei, n3o0paxkeHo B coopanaoM Buje. OH MpeHa3HaueH B OCHOBHOM IS Tiesiel COOpKH, T.€. 0
HEMY COCIIUHSIOTCS JICTAIA B COOPOYHBIC CIUHUIIBI U KOHTPOIUPYIOTCS 3TH padoThl. [Ipu HeoOXxo-
AUMOCTH Ha C6OpOT-IHI)IX YCPTECIKaAxX MPHUBOIAT JAHHBIC O pa60Te usaciaus, o B3aHMOHeﬁCTBHH €ro 4a-
CTEi, KOHCTPYKTHBHOE YCTPOMCTBO HEKOTOPBIX JCTaJICH.

Crnenyer cka3aTh €lie pa3, 4YTo K COOPOYHBIM YepPTEKaM OTHOCSTCS M YEPTEKH TOJIBKO YTO pac-
CMOTPEHHBIX PA3JIMYHBIX BUJOB Pa3bEMHBIX U HEPA3bEMHBIX COCIMHEHUH, a TAKKE apMUPOBAHHBIX
(oTmpeccoBaHHBIX ) M3JIENUi, KOTOPbIE H3TOTOBJISIFOTCS B Mpecc-GopMax COBMECTHO € MIACTMACCOM
win pe3uHoil. CienyeT BHUMATENbHO PacCCMOTPETh CO CTYACHTAaMH COOpPOYHBIE YEPTEKH, MpeJIo-
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 TTOHMUMAaHUs O CIIoco0ax COENMHEHUs JleTajeil Mex Iy 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 HAaHECEHHH LITPUXOBKU CMEXHbIE JIETalU IITPUXYIOTCS B pa3HYIO CTOPOHY, YTOObI
jerye ObUIO pa3IMuUTh OTAeNbHbIE AeTanu. Ho cieayeT oTMeTHTb, UTO OJ[HA U Ta e JeTallb Ha BCeX
n300pakeHHsIX COOPOYHOT0 YepTeKa TOJKHA IITPUXOBATHCS B OJTHOM HalpaBJIEHUH, 4TO 00JIeryaer
yTeHue yeprexa. [Ipu mTpuxoBke CMEXHBIX CeUeHHMM Tpex u Oeree neTayei, epBbIe JIBE JeTalu
LITPUXYIOTCS B PA3HBIE CTOPOHBI, @ Y TPETbEW M MOCIEIYIOIINX U3MEHSIOT Ilar IITPUXOBKH, WU
CABUTAIOT JJMHUH IUITPUXOBKHU B OJJHOM CEYEHHH 10 OTHOLIEHUIO K PYToMy.

KenarenpHo npu 00BsICHCHHH CTYACHTaM 00JITOBOrO ¥ BUHTOBOT'O CoeIII/IHCHI/Iﬁ HAQYCPTUTDL 3THU
COCAMHEHUS Ha JOCKE, XOTsS OHHU U €CTh B ,ZII/Ia(l)I/IJ'II)Me. BpeMeHI/I 9TO 3aliMeT HEMHOTI'0, HO ITPAaKTHKa
IMMOKAa3bIBACT, YTO 3TO OKYIIUTCA B HaﬂbHeﬁLHeM, T.K. IIPECAYIIPCIKAACT BO3BMOKHBIC OIIMOKH IIpU BbI-
IIOJIHCHHUH 3aJlaHUs 1 HAITMCAHUHU KOHTpOJILHOf/II pa6OTBI.

['oBOpst cTyzneHTaM IO IIMOHOYHBIE U LIJIMLEBBIE COCIMHEHNUS, HAIO CKa3aTh, YTO B PaJIUO-
AJNIEKTPOHHKE, TPHOOPOCTPOCHUU OHHM BCTPEUAIOTCS KpaliHe penako. BunHoi Tomy HeOombIIMe aua-
METPHI BaJIMKOB, OCEH, BCTPEUAIOIINXCS B MPUOOPaX U YCTPONCTBAX 3TUX 0bnacTelt Texuuku. Haunbo-
Jiee pacnpOCTPaHEHbI 3TH BUJIbI COEMHEHHUI B CTAHKOCTPOEHUH, AaBTOTPAKTOPOCTPOCHUU. B paano-
TEXHUYECKUX, TPUOOPOCTPOUTENHHBIX U JIp. OTPACISAX MPOMBIIIJICHHOCTH 0oJiee paclpocTpaHEeHO
MTU(PTOBOE COEAUHEHUE ACTajeH.
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Bce BbIme paccMOTpeHHbBIE COSANHEHHS AETalle Ha3bIBAIOTCA Pa3beMHBIMH, T.K. HX MOXHO
JIETKO pa3odpaTth mociie cOopku, 0e3 MOBpEXIACHHS eTalel, BXoaAuxX B coequnenue. [locnemayto-
M COCTUHEHUS, KOTOphIe OyIyT OOBSICHATHCS CTYIEHTaM, Ha3bIBAIOTCSI HEPA3bEeMHBIMH, T.K. X
HEBO3MOXHO pa3zo0paTh 03 MoBpexaeHU AeTaneil. Tak, HanpuMep, B cilydae pa300pKH 3aKJIenod-
HOTO COEMHEHHSI IPUXOUTCS IPUMEHSTh BHIPYOKY BBICBEPIIMBAaHHE, TA30BYIO PE3KY H APYTHE OIIe-
panuu, Benylye K mopye U pa3pyluieHuIo CoequHsIeMbIX aetaneil. [Ipu paccka3plBaHUU O 3aKJIETIOU-
HOM COEIMHEHHUH PEKOMEH/IYETCs] KPaTKO OCBETUTh TEXHOJIOTHUECKHUN MPOIECC BHIOJIHEHHS 3TOTO
COEIUHEHUS.

HpI/I 00BACHEHUU CBAPHLbIX, ITAAHbIX U KIICCHBIX COGI[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 MECTOPACIIOJIOKCHHUIO 3TOI'O IBAa IIPOBOAUTCA OAHOCTOPOHHAA CTPCJIKA, a K I1as-
HOMY U KJICCHOMY - 00ObIUHAS ABYCTOPOHHSA.

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

[1IBBI, BEIIOJIHEHHBIE CBAPKOM, MAMKOM, CKIEMBAHUEM 110 IIEPUMETPY CIIPOCHT, [I0YEMY HA HUX
Masio pasmepoB. CielnyeT ckaszaTh, YTO B OTJIMYME OT pabouMX uepTexel aerayed, Ha KOTOPBIX
JIOJKHBI OBITH MTOCTABJICHBI BCE pa3Mepbl, K COOPOYHBIM YepTEeKaM dTH TPEOOBaHHS HE TPEABSBIS-
IOTCS, T.K. OCHOBHBIM U3 Ha3HauU€HHH COOPOYHOro YepTerka sIBISETCS MpoBeJIeHHe polriecca COOpKU
rOTOBBIX JeTasiell B uszgenue. [loaromy Ha cOOpOUHBIX yepTexkax HAHOCAT HE BCE pa3Mephbl, a JIMILb
Te, 6€3 KOTOPhIX HEBO3MOKHO MJIM TPYIHO YCIEIIHOE MoJIb30BaHue yepTexamu. Ha cOopouHbIxX uep-
TeXax MPOCTABJISAIOTCS: a) rabapuTHbIE pa3Mephbl U3ienus 0) yCTaHOBOUHBIE U PUCOETUHUTENILHBIE
pasMepsl, B) pa3Mephbl, KOTOPbIE JOJKHBI OBITh BBIITOJHEHB! WIIM IPOKOHTPOIMPOBAHBI 110 JAHHOMY
COOpPOYHOMY YEPTEXKY, I') HEOOXOIMMBIE CIIPABOYHBIE Pa3MEPHI.

[Toka3atb cTyAeHTaM Ha 00pa3lax MpOoCTaBIEHHBIE pa3Mephl U MOSCHUTh UX OTHOILIEHHE K Te-
peUMCIECHHBIM BBIIIE TPYIIaM pa3MepoB. Tak k rabapuTHBIM pa3MepaM U3ZeNus OTHOCATCS JUIMHA,
LIMPUHA, BBICOTA U3ACIUSA, KOTOPBIE HAHOCATCSA C YyYE€TOM KPAaWHHUX IOJIOKEHUH, BBIJBUTAIOIINXCS
WM [TIOBOPAYMBAIOIIMXCS AeTajeil 1 6e3 yueTa 3TUX MOJIO0KEHHH.

K YCTAHOBOYHBIM U NPUCOCAUHUTCIIBHBIM pasMEepaM OTHOCATCA: KOOPAUHATHI MEKIY OCAMU
KPCTIC)KHBIX OTBepCTI/Iﬁ B KOPITYCE, MPpCAHA3HAUCHHLBIC IS KPCIIJICHUA U3ACIHA, JTUAMETPbI 9TUX OT-
BepCTHﬁ, pa3MEpPhI OITOPHBIX OCHOBaHUH U APYyrue pasmMepsnl, HeO6XO,Z[I/IMI:>Ie AJIs1 YCTAHOBKH U ITPUCO-
CAWHCHHUA JaHHOI'O U3ACIIHA IJId SOKCIITyaTalluu.

Crnenyer OTMETHTb, UTO JAEJICHHME Pa3MEpPOB Ha OTJENbHbIE I'PYIIbl yciaoBHOEe. HexkoTopbix
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, 9TO KaXKIbIi COOPOUHBIN YEPTEK JOKEH UMETh CIISIIU(PHKAINIO, KOTOPAsl IIPE/ICTABIISET
cO0OM CaMOCTOSTENIbHBIA TEKCTOBBIM KOHCTPYKTOPCKHI JOKYMEHT W BBINOJIHAETCS Ha OTICIBHBIX
muctax Oymaru ¢popmata A4. Ha o6pasiiax cOOpOUHBIX YyepTexel MoKa3aTh CTYAEHTaM IIPOCTaBIICH-
HbI€ HOMEpa MO3ULUI COCTaBHBIX YacTel U3/IeNus, WICHTUYHBIC 3alIUCSIM B CleIM(UKALINN.

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

Crenudukarius onpeesieT cCocTaB cCOOPOYHON eTMHUIIBI 1 HEOOXOAMMa JIJIsI U3TOTOBJICHUS U
KOMIUIEKTOBAHMSI KOHCTPYKTOPCKUX JJOKYMEHTOB U INIAHUPOBAHUS 3aIyCKa B IPOU3BOJICTBO YKa3aH-
HBIX u3aenuil. OHa COCTaBISETCS Ha KKy COOpOUHYIO euHUITy TIo (hopme, ycrarnoBieHHoun ['OC-
Towm 2.108-68. ®opma cnenudukanuy BbIBELICHA B YEPTEKHBIX 3alax, UMEETCS B METOJAMYECKHX
nocobusx u yueoHukax. Hanbosee yacto BcTpeuaeMoil oMOKOM, Mpy U3rOTOBIIEHUHU CTYIEHTaMU
dopmbl crieruduKamy, apisercs cieayromnas. OCHOBHas HAAMUCH CHeU(pUKAIUN OTJINYAETCS OT
OCHOBHOM Hajmucu yepTexa u BoimonHseTcst mo ['OCTy 2.104-2006 (popma2). dopma u pazMepbl
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rpad 3TO OCHOBHOW HAJIITUCH UMEETCS B UEPTEKHBIX 3aJIaX U yueOHOU nuTepaType. 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 pa3aciioB,
KOTOPBIC pacCIiojiararoT 1rmpu e€ 3aI0JIHCHUH B CJICAYIOICM ITOPAAKE:

- TOKYMEHTAIINS,

- KOMILJICKCHI COOPOYHBIC STUHUIIBL;
- IeTalIH;

- CTaHJIapTHBIC U3/ICIIHS;

- IPOYHE U3JCITHS;

- MaTepualbl;

- KOMILJICKTBI.

Ha3zBanme kaxmoro paszena yka3plBalOT B BHJIE 3arojioBka B rpade "HammeHnoBanue” u moj-
YEepPKUBAIOT [10CIIE KAXKA0I0 pas3zena cuenudukanuy Heo0X0JMMO OCTaBIIsATh HECKOJIBKO CBOOOIHBIX
CTPOK IJId JOIIOJHUTECIIBHBIX 3aInCe.

OOBACHUTD CTYICHTAaM KaK 3aloJHATh rpadsl cneunpukanuu. B rpade "popmar" 3anucsiBaror
obo3HaueHne popmata ueprexa. [l neraneit, Ha KOTOpbIE HE BBITYIICHBI YePTEKH, B Tpade 3amm-
ceiBatoT: BY. B rpade "30Ha" yKka3bIBarOT AJIS CIOKHBIX YyepTexei 601b1ux popMaToB 0003HAUCHHE
30HBI, B KOTOPOW HAXOAMUTCS HOMEP MO3UIUHN COCTaBHOM YacTH u3aenus. B rpade "mo3" (mo3umms)
yKa3bIBaIOT MOPSAAKOBBIE HOMEpA COCTaBHBIX yacTed mznenus. I'pady "oOo3HaueHue" CTyneHTH! B
HaIllleM MHCTUTYTE He 3anoiHAoT. Heo6xoauMo uM ckasaTh, 4TO Ha MIPOU3BOJICTBE KAKIOMY U3Jie-
JIMIO 1O KJaccu(UKaTOpy IpUCBAaUBAaeTCs CBOE 0003HAaUEHUE, KOTOPOE U 3alMChIBAeTCs B crienudu-
kanuio. B rpade "HanmeHoBaHuE" yKa3bIBAalOT HAMMEHOBAHHME JOKYMEHTOB, U3CIIUNA U X COCTAB-
HBIX yacTell B COOTBETCTBHMHM C pazjiesiaMu crenudukanmu. B rpade "kon." (koianuecTBo'") ykasbl-
BalOT KOJIMYECTBO COCTABHBIX YaCTEHl B U3ACIUU.

B rpade "npumeuanue" 3anuchIBalOT JONOJIHUTENbHBIE TaHHbIE. Hampumep, 11 netanei, Ha
KOTOpBIE HE BBIMTYIICHBI YepTekKU — Maccy. Cienyer oco60 00paTUTh BHUMAaHHE, YTO CrielU(pUKaIus
3aI0JIHAETCS CBEpXY BHU3, HOMEpa MO3ULIUI MPOCTABIISAIOTCS Ha Hel B BO3pacTaroIleM MopsiaKe -
poBoro psina. O Gonee MOJAPOOHBIX CBEJEHUSAX MO 3aMOJIHEHUIO CHEHM(PHUKAIUN CTYJEHTbl MOTYT
y3HaTh B ['OCTe 2.108-68.

[Tocre BbIMoNHEHUsT COOPOYHOTO YepTeka U 3aNOJHEHUs CHeln(UKAIUN CTYJACHThI IPUCTY-
NaloT K MPOCTaHOBKE HOMEPOB No3uluil. Ha cOopouHoM uepTeke cocTaBHbIE YaCTU U3/ETUS HyMe-
PYIOTCSI B COOTBETCTBUY ¢ HOMEpaMH MO3UIMH, YKa3aHHBIMU B crienidpukanuu. Homepa no3unuit Ha
COOpPOYHOM UepTEKEe HAHOCST, KaK MPaBWIIO, OMUH pa3. [IpocTaBisioT ux ciueayrommumM odpazom. Ha
JIETAJIN CTABAT TOUKY, OT KOTOPOU MPOBOJAT JUHHUIO-BBIHOCKY, KOTOpasi 3aKaHUYMBAETCS MOJIKOW, Ha
KOTOpOM U cTaBAT HoMep No3unuu. OOpaTuTh BHUMAHUE CTYIEHTOB, YTO HOMEp MO3UIHMH JIeTalln
IPOCTaBIIsIeTCs Ha TOM e€ N300paykeHHH, I71e OHa TIOKa3aHa Haubosee HarsAHo. JINHUM-BBIHOCKY HE
JTOJIKHBI TIEPECEKaThCs MEXAy COOO0M, HE TOJKHBI OBITH MapaliebHbl TUHUSAM IITPUXOBKH, IO BO3-
MOKHOCTH HE JIOJKHBI IepeceKaTh U300pakeHne IPYruX COCTABHBIX YacTeH, a TakKe pa3MEpHbIX
JMHHAN YyepTexa. HoMepa mo3unmii pacnonararoT napajielbHO OCHOBHOM HAJIHUCH YEPTeka U UX
IPYNIUPYIOT B KOJIOHKY MJIM CTPOUKY T.€. TI0 BEPTUKAIBHOM WM TOPU30HTAIbHOM npsimMoit. L pudr,
ynoTpeOasieMblid A1 MPOCTAHOBKM HOMEPOB MO3UIMUH, NOJDKEH ObITh Ha 1-2 pa3mepa Oodblie
mpudTa, BHIOPAHHOTO ISl IPOCTAHOBKU pa3MepHBIX yrcel. [IponsmocTpupoBaTh 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 U3/ICJIUH BBITIOJHAIOTCS Kak cOopounbie. ClienyeT MIOMHUTD, YTO MPABHJIAa BBITIOJHEHUS ATUX
YyepTeKel paccCMaTpUBAIOTCS MOAPOOHO BBUAY HATUYMS TaKUX U3JIEJIUN Y MHOTHX CTYAEHTOB B CO-
craBe ux 3amaHus. CTyJIeHTHI, HE 3HAIOIIME dTUX IPABUJI, BBIMOJHSIIOT 3CKU3bI C TPYOBIMU OIINO-
kamu. ClielyeT pacckasaTh UM, YTO B HACTOsIIIEEe BpeMsi Bce Oosiee MUPOKOe MPUMEHEHHUE BO BCEX
00J1aCTSAX TEXHUKH HaXOIAT apMHPOBAHHBIC M3CIIHsI, U3TOTOBIIIEMbIC C IPUMEHEHUEM HaIUIaBKU
WJIU 3JIMBKU KaKUX-TMOO TTOBEPXHOCTEH, UITU JIEMEHTOB JIeTajleil MeTaaioM, CIUIaBOM, IjlacTMac-
COM, PE3UHOM U T.J.

CryneHThl yaie Bcero OyayT BCTpeUaTbes C U3ENUAMH, PEICTABISIONIMMU COO0N MeTalIH-
YECKYI0 apMaTypy, 3aIUTYIO IJIaCTMACCOM. APMUPOBAaHHBIE U3JENHs - HEPAZbEMHBIE COCAMHECHMUS.
UepTeku TaKUX U3AeTH 0QOPMIIIIOT Kak COOpOUYHBIE, HO CO CBOMMH O0COOCHHOCTSIMU. [IpH BBITION-
HEHMHU 4epTexel Takux uzjenuil Ha gopmare A4 cneuudukanuio JOMyCKAaeTcsl pacnojaraTb HaJ
OCHOBHOW HAJIMCBIO ITOr0 YepTexka. E€ B 3TOM cilydae 3allOJIHSIOT B TOM XK€ IOPSAJIKE U 110 TOU K€
dopme, 4TO U crienuUKAIHIO, BBINOJIHEHHYIO Ha OTJENbHBIX JUcTaX. [louepKHyTh, 4TO OCHOBHYIO
Haamuch BemoHs0T 1o OCT 2.104-2006 (dhopmar 1).

Heo6xonumo cka3aTh, 4TO B y4EOHBIX YepTeKaX apMUPOBAHHBIX W3JENIUH, BHIIIOJHEHHBIX Ha
Oonpmux 4yem A4 ¢opmarax, cenu(pHUKannio pa3penraeTcs TAkKe pac mojaraTh HaJl IITAMIIOM, a B
IPOM3BOJICTBEHHBIX K€ YepTeKaxX B aHAJIOTMYHBIX CIIyyasX €€ BBINOJHSIIOT HAa OTJCNIBHBIX JIMCTAX
¢dopmata A4. KakoBbl k€ 0COOEHHOCTH BBIIOJIHEHUSI UePTEKEH apMUPOBaHHBIX u3aennuii? OcoOeH-
HOCTH 3aKJIIOYAIOTCsl B IPOCTAHOBKE pa3MEpoB U B 3alojiHeHuHU crneuudukanuu. Kak npasuio, Ha
IIPOM3BOJICTBE HA apMATyPY BBIITYCKAIOTCS OTJEIIbHBIE YEPTEKH, TO Ha YEPTEIKE ApPMUPOBAHHOIO U3-
JIeNusl Ha Hell POCTaBIISIOTCS JIMIIL OCHOBHBIE pa3Mephl, a Ha IUIACTMACCOBYIO 4acTh U3JENUs Mpo-
CTaBJIISAIOTCS BCE PA3MEPBHIL.

[Tpu 3anonHeHny crenupUKaUK AeTald apMaTyphbl 3alMchIBaoTCs B pasznen *°Jleranu" cre-
nu¢ukanuu. [lnactmaccy, pe3uHy KOTOPbIMH 3aJIMBalOT apMaTypHBIE JeTalld, 3alHChIBAIOT B CIIELIH-
¢dukanuu B pa3zaen "Matepuansl" ¢ ykazaHueMm B rpagde "kommuectBo" ux macchl. Cienyer nokasaThb
CTyJEHTaM NpUMepbl 0hopMIIEHUS TOJOOHBIX YEPTEKEH.

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

Bpewms, oTBoguMoe Ha OCBOCHHE AUCHUILIMHBI, HEOOXOIUMO pacxon0BaTh dhdekTruBHO. Dd-
(EeKTUBHOCTH MCTIOJIB30BAHMS BPEMEHH MOXHO JTOOUTHCS, €CJIM BBITIOJIHATH CIEIYIONIUE PEKOMEH-
JaIiu:

— IIOCEUIANTEe BCE 3aHATUSA COIVIACHO X PACIIMCAHUIO;
— paboTaiiTe peryyispHO, He HaKarIuBaiiTe HEe BBHIIIOJIHEHHBIX rpaduyeckux pador;
— BBIIIOJIHSITE YEPTEKU B YCTAHOBIIEHHBIN CPOK;

— OCHOBHYIO YaCTh YepTekKeil HEOOXOAMMO BBITIOIHATH Ha 3aHATHUSAX MO/ KOHTPOJIEM MPEMNo/a-
BaTeIIs;

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

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

— JAJIA BBIIIOJTHCHUA ‘-ICpTG)KCfI HCHOJ’IBSyﬁTC JAHCBHOC BPEMA;
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— B TEUCHHUE HENIETU yJIeIUTE BpEMs CaMOCTOsATeIbHOMY n3ydeHuto ctanaaptoB ECK/, yue6-
HOH U CIIPaBOYHOU JIUTEPATYPE.

1.10 Pexomenaamuu mo padore ¢ JuTepaTypoi

TeopeTnuecknii M MPaKTHUECKUI KypC JUCHUTUTMHBI CTAHOBUTCS 0oJiee TOHSATHBIM, KOTIa J10-
HOJHUTENBHO K IPOCTYLIMBAHUIO OOBSCHEHUS U BBIIIOJHEHMs YCTaHOBIEHHOIO o0beMa rpadude-
CKUX Pa0OT M3y4aloTCs pPa3IUYHbIe y4eOHbIE YEPTEXKH, IO COACPKAHUIO MPUOIIIKEHHBIE K MTPOU3-
BOJICTBEHHBIM uepTexam; crangapTsl ECK/I, HopMaTuBHbIE TOKYMEHTHI, CIPAaBOYHUKHU U YYEOHYIO
JuTeparypa o JaHHOM JUCLUILIMHE.

Jlutepatypy pekoMeHyeTcs u3yyaTh B Oudnuoreke. [lone3Ho ucmnonbp30BaTh HECKOJIBKO y4el-
HUKOB 110 Kypcy. PekoMeH1yeTcs 1ociie u3y4eHust O4epeJHONM TEMbl OTBETUTh HA KOHTPOJIbHBIE BO-
IIPOCHI IO TAHHOM TEME.

Kaurn sgsnsercs HCpBOOCHOBOfI AJI U3YUYCHUA OUCHHUILJIMHBL.

1.11 Metoauyeckue peKoOMeHAALNH MPENoJABATEI0

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

Hpenoz[aBaTeJHo Ha ayAUTOPHBIX 3aHATUAX, 00BACHA IMOCTPOCHUA qepTexceﬁ Ha JOCKE, XKEJ1a-
TCJIBHO ITOJIB30BATHCA HBECTHBIM MCJIOM; ITOKA3bIBATh NPHUEMbI TCXHUKHW YCPUCHUA, UCIIOJIB30BATH 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
Llenbio caMOCTOATENBHBIX paboTHI MO Kypcy «VHxeHepHas rpadukay 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, ceueHus), 2.306-68 (o6o3HaueHus rpapuuecKux MaTepUasIoB U IIpaBHUiia 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€OMETPHUECKHUX MTOCTPOCHU,
4) TIpuoOpeTeHHe HaBBIKOB PaOOThI C YEPTEIKHBIMU HHCTPYMEHTAMHU;
5) H3ydenue mpaBuJl KOMIIOHOBKH H300paKEHHIA Ha YePTEKE;

6) IlpuBHTHE HACTOMYMBOCTU M aKKYPaTHOCTH B padoTe.

CamocTosATenbHOE BBIIIOJIHEHNE 33/IaHUS Pa3BUBAECT IPOCTPAHCTBEHHOE MPECTABICHUE U MO~
TOTaBJIUBAET CTYJEHTA K BBIIIOJHEHUIO MOCIEAYIOMUX YepTeskeld. C 3TOM TOUKM 3pEHUs pOJIb 3a/1a-
Hus «[IpoekironHoe yepueHue» B o0IIeM Kypce HHKEHEpHOH rpaduKy BeCbMa 3HAYUTEIbHA.

3amaHus BBIOIHAETCS KapaHaanoM Ha nuctax ¢opmara A3 (297x420) no MHAMBUAYATBHBIM
BapHaHTaM, BbIIaBa€MbIM MPEIO/1aBaATEIIEM.

[Ipucrymnas K BBIIOJHEHHIO 3aJJaHUH, ClenyeT U3y4unTh ykasanHble Bbiie [ OCTrI, 0cOOCHHO
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-
3TOMY LI€IE€CO00pa3HO A JalbHEeHIero o0y4yeHus 1 KOHCTPYKTOPCKON JIEATETbHOCTH 3alIOMHUTD
Ha3BaHUE, IpUMEHEeHue, PopMy U MaTepuall BHIYEPUUBACMbIX JIETaJICH.

Crnenyer MOMHHTB, YTO MHXXCHEPHAs rpaduKa OTHOCHTCS K TPYAOSMKHM Ipeameram. YToOs
BBITMIOJIHUTH BCE 3aJ[aHKsI COTJIacCHO ydeOHOMY Tpad UKy Mpy HaMMEHbIIEH 3aTpaTe BpeMeHu, He00X0-
JMO TIPAaBMIIBHO OPTaHU30BaTh CBOIO padoTy.

BecbMa pekoMeHyeTcs, XOTS 3TO U HeoOsA3aTeIbHO, IPEIBAPUTEIHLHOE COCTABIICHUE YEPHO-
BUKOB PEIICHUI MMOCTABJICHHBIX 3a/1a4. [Ipyu 3ToM OOHApYKMBAIOTCS HESICHBIE MECTa, TPEOyIone
pa3bsicHEHHs B yuyeOHUKe WM y npenoaasarens. LlenecooOpa3Ho BBINOMHATE TaKHe YEPHOBUKHU HA
nucyel Oymare «B KIETKY», MOXKHO OT PYKH. DTO JACT BO3MOKHOCTH 00JIee KaYeCTBEHHBIMH C/IEJIaTh
YyepTexH, N30exKaTh UX nepeneiku. Yeprexxu HeoOX0MMO BBIIONHATH Ha YepPTEKHOM Oymare, pu-
MEHSISI COOTBETCTBYIOILIYIO OPITEXHUKY, JOOMBASICh TOYHOCTH U aKKYypaTHOCTH B MPOBEACHUHU BCEX
JUHUN 1 0OPMJIICHUN HAJITHCEH.

[Tocne Toro, kak Ha yepTe’Xke pPelIeHbl BCE BOIPOCHI, IPENOJaBaTeNlb CBOEH MOANUCHIO (B OC-
HOBHOM HAJIMIMCH) pa3penaer ero ooBoauTh. Kapanaai cieayeT 3aTOUUTh «JI0MaTOUYKON», 4TOOBI OH
JIOJITO€ BpeMsI JIepKall OJJMHAKOBYIO TOJIIIUHY JUHUM. [ TMHUKA BUAMMOTO KOHTYpa MPUMEHSIOT
kapanaamu Mapku TM uinu M, ans tonkux jauauid — T win 2T (B 3aBUCUMOCTH OT copTa Oymar).
TosnmuHa TUHUNA BUAMMOTO KOHTYpa JOJDKHA ObITh paBHa 1 mMMm. Bee ocranbHbIe JTMHUU JOJIKHBI
ObITh He ToHbLIE 0,5 MM. OOBOJIKY HAUMHAIOT C IYT OKPYXHOCTEH. Touka B IITPUXITYHKTUPHOH JIK-
HUU IMOHUMAETCs KaK OYeHb KOpoTKas yeprouka. Ciemyer oOpaTUTh 0CO00€ BHUMAHHUE HA MIPHPT.
PexoMenayeTcs mpenBapuTeNbHO MOTPEHUPOBATLCSA B HauepTaHuH OykB U mudp mpudta Ne 7, uc-
none3ys ueptexu 1,2 u 9 TOCT 2.304-81.

[Tocie 06BOAKYM YEPTEK MPEABSIBISAETCS MPENOIaBATENI0 BTOPUYHO JIJIsI OIEHKH Ka4eCTBa BbI-
MOJTHEHHOM paboThl. Eciu yepTexk yTBEp>KACH U 3a HETO MOCTaBIIeHa OI[EHKa, €r0 He0OXO0IMMO B TOT
JKe JICHb C/IaTh Ha XpaHEHHUE B MIPENapaTopcKyro Kaeapsl.
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