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1 METOANYECKHE YKA3AHUSA U1 OBYYHAIOIIUXCA 11O OCBOEHUIO
PA3JIEJIA «<MHKEHEPHAS I'PA®UKA»

1.1 O0mme mo10KeHNs

WNnxenepnas rpadguka — ogHa U3 obsnactell BHIYUCIUTEIBHON TEXHUKH B HACTOSIIEE BpeMsl B
3HAYUTENBHON CTETEeHU ompeaesseT d3PQPeKTUBHOCTh BHEAPSHHUS aBTOMATH3UPOBAHHBIX CHCTEM B
cdepbl NPOEKTUPOBAHUS TPOU3BOICTBA. [[03TOMY crienaIicTy ¢ BHICIIUM TEXHHYECKUM 00pa3oBa-
HUEM HE00X01uM OOJIBbIION 00heM HAYYHBIX 3HAHUN. Y MEHHE KOHCTPYHPOBATh HEOTAEIUMO OT CIIO-
COOHOCTH MPOCTPAHCTBEHHO MBICIUTH. MHkeHepHas rpaduka, 0cOOEHHO OJMH U3 €€ pa3lieloB —
HayepTaTesibHas TeOMETPUsS 3aHMMAET 0c000€ MECTO CpeAM APYTUX HayK, T.K. ABJSAETCS Jy4IIUM
CPEICTBOM Pa3BUTHS Y U€JIOBEKa MPOCTPAHCTBEHHOT'O BOOOpaxeH s, 6€3 KOTOPOro He MBICTUMO HU-
KaKoe MH)KEHEpHOe TBOpYecTBO. Ilegarornyeckuii ombIT MOKA3bIBAET, YTO YCBOCHHUE MPEIMETA BO
MHOI'OM 3aBHCHUT OT 3aMHTEPECOBAHHOCTH B HEM yuauierocs. [loaromy n3yuenne nHX€HEpHOH rpa-
¢buKn HEOOXOAMMO MILTIOCTPUPOBATH U 3aKPEIUIATH €€ MPUIIOKEHHUEM K BOIIpOcaM M30paHHOU CTy-
JEHTOM crieliiaibHOCTU. [loydyeHHbIe pU ’TOM 3HaHUS CTAHOBSITCS CPEJICTBOM JIJIsl PEILICHUS ITPaK-
TUYECKUX MHKEHEPHBIX 3ajau.

OOyueHne Ha MPAKTUYECKUX 3aHATHIX W Ja00paTOPHBIX paboTax BeAETCS B BUAC MHIUBHUIY-
aJIbHOM paboThI ¢ KaX/bIM CTyAAeHTOM. Takoil MeTos] 00yueHus JaeT NOJOKUTENbHbBIN pe3yabTaT U
MO3BOJISIET Y CJIA00 MOATOTOBJIEHHBIX B IIKOJIE IO YEPUEHHIO CTYJCHTOB Pa3BUTh IPOCTPAHCTBEHHOE
IIPE/ICTAaBICHHUE U B 3HAYUTENIbHOM CTENIEHU HAYYUTh UX JIOTUYECKU MBICIUTD.

1.2 IlpeamMeT u3yyeHHus TUCHUILIMHBI

WnxenepHas rpaduka siBIsSETCS OAHOM M3 ITUCLMILIMH, COCTABIISIOLIMX OCHOBY HOJATOTOBKU
nmkeHepa. [IpoeknmoHHoe YepyeHne, Kak pas3aei HHKEHEPHOH TpadyKi, MOKHO pa3/IeinTh Ha JIBE
YaCTH: IOATOTOBUTENIBHYIO U OCHOBHYIO.

K moaroroBuTebsHOM OTHOCSTCS OOIIHE MTPaBUiia BRIMOJHEHUS U 0DOPMIICHHS YepTeXel B Co-
orBerctBuH ¢ 'OCTamu ECK/I, reomeTpuueckre mOCTpOSHHS TPH BEIYEPUUBAHUN KOHTYPOB T€O-
METpUUYECKUX (POPM, YIIPaKHEHUSI IO OPTOTOHAJIBHBIM MPOEKIMIM MIPU MOCTPOSHUN N300pakeHU
(BH10B, pa3pe30B, CEUECHUH ).

B ocHOBHOI wacTH paccMaTpUBAIOTCS TTPABHIIA M TIPUEMBbI BBITIOJTHCHHS 3CKU30B, YEPTEKEH Je-
Tajeit, coopouHbIx uepTexei, nzydarorcs [OCTrI, oTHOCAIMECS K IEPEYUCIEHHBIM BUIaM YepTe-
JKeH.

N3ydeHue Kypca 4epueHUsl T03BOJISIET:

1. I[aTB CTYACHTaM 3HaHHA 11O COCTABJICHUIO OPTOIOHAJIBHBIX HpOGKHHﬁ, HCIIOJIb3Ys aIlrapar
Ha‘{epTaTeJ'II)HOI\/JI TCOMETPHH, T.C. YMCHHUEC COCTABJIATH YCPTCIK.

2. Ha 770t 0CHOBE CIOCOOCTBOBATh Pa3BUTHIO Y CTYJEHTOB MPOCTPAHCTBEHHBIX MpEJCTaBIe-
HUM, KaK HEOOXOJMMOI0 yCIOBHS MOATOTOBKH UX K TBOpUECKOU AestenbHOocTH. CTaBUTCA 3ajaya,
HAy4YUTh aHAJU3UPOBATh (HOPMY U KOHCTPYKIIHIO pEasbHBIX MPEIMETOB M CO3/1aBaTh, UX 00pa3 1o
YepTexKy, T.€. yMEHHUE YUTATh YEPTEXKH.

3. HayuuTb CTy1€HTOB M10JIb30BaThCS CAMOCTOSTEILHO YU€OHBIMH M CIIPAaBOYHBIMHU TOCOOUSMU
Y y9eOHHKaMH B TPAKTUKE YTCHUS M BHITOJIHEHHS YEPTEKEH 1 ICKH30B, 03HAKOMHTH C BaKHEHIITUMHU
npaswiamMu ['OCTos ECK/I.

4. Cnoco6cTBOBAThH MPUBUTHIO CTYJACHTAM KYJIbTYphl TPY/Ja: HAaBBIKOB MPAaBUILHON OpraHusa-
UM paboyero MecrTa, paluoOHAIbHBIX MPUEMOB pabOTHl YEPTEKHBIMU U U3MEPUTEIbHBIMU UHCTPY-
MEHTaMH, aKKypaTHOCTH U TOYHOCTHU B padoTe.



B LECJIAX TOBBINICHUA HHTCPECA CTYACHTA K cBocit CIICIUAJIbHOCTU U 3HAKOMCTBA C ICPBLIX IIIa-
roB 0Oy4eHHS B By3€ C T€OMETPUYECKUMH 00pa3aMu M AJIEMEHTaMU KOHCTPYKIUH, AeTaJIIMH U cOO-
POYHBIMHA CIUHHULIAMU, OTHOCAIIIUMUCS K HpO(i)I/IJ'ISIM BbI6paHHBIX CHCI_II/IaJ]BHOCTef/’I HCO6XOI[I/IMO -
POKO HCIIOIb30BaTh B MEIarOrMUeCKO MPaKTHKE IPUMEPhl KOHCTPYKTUBHBIX peIleHui U HopMm, CBS-
3aHHBIX C HpO(i)I/IJICM By3a U YBA3BIBATH IIPU MMOATOTOBKC K IMPAKTUYCCKUM 3aHATUAM MATCpHUAl U3Y-
4aeMOl TeMbl C MPaKTUKOW Oymymieil aesrensHocTH. Heo0X0oMuMo MpruBOIUTE IPHUMEpPHI, KOTOPHIE
MO3BOJIAT CTYACHTY HC IIPOCTO 3allIOMUHATH, HO X MBICIIMTh OIU3KUMU cMy 06pa3aMI/1, C UHTCPCCOM
BOCIIpUHUMATh HH(popManuio. [lono0HbIe TpUMEpHI caeayeT MoA0HpaTh Mo Jr000i TeMe HHXEHep-
HOW TpaduKe.

IIpy u3ydyeHnH rocyJapCTBEHHBIX CTaHAAPTOB, KOTOPBIMU IIPOHU3aH BECH KYpC MHKEHEPHOU
rpaduKu cieayeT IpuydaTh CTYACHTOB HE TOJIBKO YMTATh U 3alIOMUHATH TEKCT CTAaHAAPTa, a JOOH-
BaThCsl OCMBICIIMBAHUS €ro TpeOOBaHUH, yUnuTh OThICKHUBaTh B TpeboBaHusx ECKJI noruueckue ie-
MEHTBHI, KOTOPBIE IIO3BOJIAT IOHATH U JIEr4e BOCIIPUHUMATD U3y4aeMblil MaTEpHAll.

Heo6xoanMo mocTossHHO (pUKCHPOBATh W 0000IMaTh XapaKTepHbIE OUIMOKUA CTYJCHTOB, BBI-
SIBUTh UX MPUYMHBI, AHAJTM3UPOBATh HA 3aHATUAX WJIH NPU TOJBEAEHUH UTOTOB 110 TEME.

Takum o6pazom, uzyueHue Kypca HHKeHEepHOH rpaduku, B ocoOeHHOCTH €€ pa3fena "mpoek-
LIMOHHOE YepUeHUE" MPEaNoaraet JaTh CTYACHTY 3HaHUS U HaBbIKU, HEOOXOUMbIE EMY B IIPAKTH-
YeCKOM MH)KEHEPHOMU JIeATENILHOCTH, a TaKXkKe JaTh €My OCHOBATEIbHYIO IpaUuECKyI0 MOATOTOBKY
JUIS U3YYEeHMSI CTIEHUAIbHBIX IUCIUIUINH.

1.3 Cucrema npenogaBanusi MH:KeHePHOI rpaduku

IlenenanpaBieHHOE U CUCTEMaTHUECKOoe OOyueHHe CTYJIEHTOB OCHOBaM rpaduueckoil rpa-
MOTBI OCYHIECTBIIIETCSA Ha NPAKTUUECKUX 3aHITUAX 0 noarpynnam 12-15 yenoBek, myTeM BbIIOJ-
HeHMsI rpauyeckux paboT ¢ MaKCUMaJIbHBIM IIPUBJICYCHUEM YUYE€OHUKOB, yUeOHBIX I0COOMI, METO-
JUYECKUX PYKOBOJICTB U CIIPaBOYHHKOB.

CTyAeHTBI BBIMOIHSAIOT rpaduyeckue paboThl CIASTYIONINM TEMaM:
1) OCHOBBI HAYEPTATEIILHON TEOMETPUH U MPOSKIIHOHHOE YePUCHHE;
2) 5CKU3BI ¥ paboUne YSPTEIKH JeTalei;

3) cOOpoUHBIE YEPTEKH;

4) netaqupoBaHKE YepTeKa OOIIEro BU/a.

OO0bem 3aaHuil pacCUMTaH Ha IJIOJOTBOPHBIE 3aHTHS 10/ PyKOBOJACTBOM IpenojaBaress B
yachl 3aHATUNA. Kpome 3TOro cTyaeHThl TOJKHBI padoTaTh U BHE paclMCaHus, COrIacHO rpaduky
caMoCTOsITeNIbHONU paboThl. OCHOBHAs YacTh CTY/AEHTOB M3y4yaeT MH)KEHEPHYIO TpauKy B TeUEHUE
1-ro cemecTpa oOyueHus1. Yyamuecs HEKOTOPbIX HAIIPABJIEHUH U CHIEUAIbHOCTEH IPOXOAAT 00yue-
HUE HauepTaTeIbHON reOMETPUH U MH)KEHEPHOU TpaUKH B TEUEHUE IBYX CEMECTPOB.

[To kaxmoil TeMe CTYIAEHTHI MOJYy4YarOT WHIAUBUAYAIbHOE 3a/laHve. BapHaHTHOCTh 3agaHui
npenymnpexaaet GopMaabHOE YCBOSHUE CTYIEHTAMU OCHOBHBIX MTPABUII U YCIIOBHOCTEH, YUHT UX ca-
MOCTOSITEJIBHO JTOOBIBAaTh 3HAHUS, CEPhE3HO M BIYMYHBO MOAXOAUTH K PEIICHUIO TOW WM WHOU 3a-
JTa4u.

[lepen kaxxapIM rpaUUECKUM 3aJaHUEM ITPEToAaBaTeb OOBACHSET CTyIeHTaM MaTepual, Ipu
3TOM IHUPOKO UCIIOIB3YIOTCA MPE3EHTAINH, TUIaKaThl U HAIJIsIHbIe TocoOus. Mcnonp3oBaHue ciai-
JI0B 3HAQUYUTEJIHO 00j1eryaeT paboTy IMpenoiaBaTelis U COKpaIlaeT BpeMsi, He00XOAMMO€e Ha U3JI0kKe-
HUE MaTepuaa.

[Ipu u3ydeHun rocy1apcTBEHHBIX CTAHAAPTOB, 0€3 3HAHUS KOTOPHIX HEBO3MOXKHO IPaMOTHOE
BBITIOJTHEHUE 33JaHUN, HEOOXOJUMO MpUy4YaTh CTYACHTOB HE TOJIBKO YUTAaTh M 3alIOMMHATH TEKCT
CTaHJapTa, a TOOUBATbCS OCMBICITUBAHMS €r0 TPEOOBaHMM, HCIIONB3YSI IPH TOM HILUTIOCTPALIUH, PH-
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CYHKH, IpUMEPHI U3 Tpaduueckux padoT. YUuTh CTyA€HTOB OThICKMBaTh B TpeboBanusx ['OCT mno-
TMYECKHE DJIEMEHTBI, KOTOPBIEC MO3BOJIAT MOHATH W JIETYe BOCIPUHMMATh M3y4aeMbld MaTepHall U
M3y4aeMble CTAHIAPTHI.

Heo6x0a1Mo mocTossHHO (PMKCHPOBATh U 000011aTh XapaKTePHbIE OMMOKHN CTY/IEHTOB, BbISB-
JSATh UX MPUYUHBI, aHATU3UPOBATH HA 3aHATHH.

Kaxnplil npenogasarens JOHKEH HOCTOSHHO NPOBOAUTE PA0OTY 10 MPUYUYEHHIO CTYICHTOB K
CaMOCTOSITENTbHON paboTe ¢ KHUTOW, K YMEHHIO TTOJIb30BaTHCS YU€OHOH 1 CIIPaBOYHOM JTUTEPATYPOA.
Crnenyer npuy4aTh CTyIE€HTOB HaXOIUTb OTBETHl HA MHTEPECYIOIINE UX BOIPOCH! B IIPEAIAracéMoin
JIUTECPATypEC, YTO MOBLICUT NPOUYHOCTH 3HAHUH.

1.4 OcHoBBbI HaYEpPTATEJIbHON reOMEeTPHH M NPOEKIIHOHHOE YepUeHue
[enbro 3ananuii pazaena "[IpoekimonHoe yepueHue" saBisieTCs:

1) uzyyenue u npakrudeckoe npumenenue 'OCT;

2) U3y4EeHHE METO/IOB ITPOCKIIMOHHOTO YEPUYCHNS;

3) u3yuyeHHEe HEKOTOPBIX FIEMEHTOB FT€OMETPUICCKHUX TTOCTPOCHHUN;

4) nproOpeTeHre HaBBIKOB PabOThI C YEPTEIKHBIMU HHCTPYMEHTAMH;

5) u3yueHue nMpaBuUiI KOMIIOHOBKH N300paXECHUI Ha YepTexKe.

CaMOCTOSTEIIFHOE BBIIIOJIHCHHUE 3aaHus pa3BUBACT IIPOCTPAHCTBCHHOC MPEACTABIICHUC U 10~
TOTaBJIUBACT CTYACHTA K BBIITOJHCHHIO IMMOCICAYROIIUX qepTexceI?I.

[To Teme "OCHOBBI HAUEPTATEIHLHOM T€OMETPUHN M TPOSKIIMOHHOE YepucHUe" Ha Kadeape nMe-
eTCsl CIeAYIOUMI MEeTOANYECKUI MaTepua:

1) npesentanust "[IpoeknronHoe yepueHue";
2) metouyeckas pazpadbotka "OdopmieHue yeprexeii'”;
3) meToauyeckas paspadorka "[IpoeknnonHoe yepueHue".

Heo6xoanMo o6paTuTh BHUMAaHKE CTY/IEHTOB HAa METOAUYECKHE Pa3pabOTKH, T.K. B HUX CKOH-
[EHTPUPOBAH OCHOBHOW MaTepHal JUIs BBITIOJHEHUS 3a/1aHus, JAaHBI BOITPOCHI JIJIs IOATOTOBKH K 3a-
yety. [y 6osee moapoOHOro n3yueHust MaTepuaia ciaelyeT peKOMeH/10BaTh YUeOHUKHU U CIIpaBoY-
HUKH MOCIIEIHUX JIET U3aHUs. UMEIoIrecs: B OMOIMOTEeKe YHUBEPCUTETA.

ITpu 0OBsicHEHUH MEPBOTO 337aHNsI HEOOXOMMO JaTh CTYI€HTaM OTUYETINBOE MpPEeACTaBICHUE
KaK 0 caMOM IIpoliecce MOIy4eHUs BUJIOB, CEUEHUI U Pa3pe3oB, TaK U O MPpaBUJIaX UX rpaduuecKoro
BBINIOJHEHUS. He MeHee BaKHO YSACHUTH NMPAKTUYECKOTO MCIOJIb30BAHUSA CEYEHMH I DKOHOMHH
BPEMEHM M3rOTOBJICHMS UepTeka U ero ureHus. [IpemogaBaTens MOKEH MOAYEPKHYTh Ba)KHOCTD
MoMCKa OeJiee pallMoOHAIBHOTO CrIoco0a peneHns rpaduyeckrx 3a/1a4, HOCTOSHHO U 10 MyTH BO3-
MOKHOTO COKpAILIEHUSI KOJIMYECTBA N300paXKeHHM, COXpaHssi BMECTE C TEM IOJIHOE M UCUEPIIBbIBAIO-
1€ TpecTaBiIeHne o GopMe JeTaal U COCTABISAIONINX €€ AIIEMEHTOB.

[Ipexxae yem NpUCTYMUTH K BBIMOJHEHUIO 33/IaHUi, HEOOXO0MMO U3YYHTh MpaBuia odopmie-
HUs deptexkei corimacHo cranmapram ['OCT 2.301-68, TOCT 2.302-68, I'OCT 2.303-68, TOCT
2.304-81, TOCT 2.305-2005, 'OCT 2.306-68, 'OCT 2.307-2011, a umeHHO: GopMaThl, MaCIITAOHI,
THTIBI JTUHUH, TIPUQTHI, IITPUXOBKA B pa3pe3ax M CEUCHHIX, IPOCTAHOBKA Pa3MePOB, BBITOJTHCHHE
BUJIOB, Pa3pe30B U CEYECHUM.

3ajaHue BBIMOIHICTCS KapaHaaoM Ha iucTtax gopmara A3 (297x420).



B TMCPBOM 3aJaHNU, UCIIOJIb3Y TJIaBHBIN BU U BUJI CJIeBa BaJIMKa, CJICAYCT HAUCPTUTDH TJIaBHBIM
BU/J BaJIUKa U TPH €0 CCUCHU - HAJTOXKCHHOC, BBIHCCCHHOC Ha IIPOJOJIKCHUEC CIICaa CeKYH_[ef/'I IJI0C-
KOCTHU U BBIHCCCHHOC B CBO6OI[H0€ I1OJIC YCPTCIKa.

Bo BTOpOM 3aanuu o AByM BHAAaM JIETaIN HY>KHO MOCTPOUTH TpU €€ BUJIA U BBIIOJIHUTH pa3-
pe3bl, coeMMHEeHHbIe ¢ BuaaMu. CrieayeT oOpaTuTh BHUMAaHUE CTYJACHTOB Ha MPaBUIBHYIO KOMIIO-
HOBKY, YTOOBI PACCTOSTHUE MEXITY BUJAMHU U OT BUJIOB JI0 PaMKH WJIM OCHOBHOM HAJIITUCH OBLIN TIPH-
OJM3UTENTFHO PAaBHBIMH C YYE€TOM MPOCTABICHHBIX 3aTeM pa3MepoB. YacTo CTYACHTHI pacmlojararT
BBIHECEHHBIE CEUYCHHS - OYEHb OJM3KO K TJIABHOMY BHJY BAJIMKa, HE OCTABIISAS MECTa JUIsl TPOCTa-
HOBKH pa3mepoB. [loanuceiBas uepTex K 00BOJKE, MOKHO HAIIOMHUTD CTYIEHTaM, YTO HAJIOKEHHOE
CEUCHHE BBLIITOJHACTCS CINIONIHONM TOHKOM JIMHHUEH.

Brimonnss pa3pe3bl, COCAMHCHHLBIC C BUAAMHU, CTYACHTHI 4aCTO AOIIYCKAIOT OH_II/I6KI/I, 3aMCHAA
pasaCIAOIyO JIMHUIO, KOTOpOI‘/'I CIIY>XHUT OCb CUMMCTPHH Ha CINIOMIHYKO OCHOBHYIO JIMHUIO.

B tperbem 3amannu He0OOXOAMMO BBIMOJHUTH MPEI0KEHHBIN 110 BAPUAHTY CIOKHOU pas3pes.
31echr HeoOX0IMMO OOpaTUTh BHUMAHHUE CTYIEHTOB HAa TO, YTO €CIIM CEKYIIHE IJIOCKOCTH Mapai-
JIETIbHBI OJJHOM U3 OCHOBHBIX IUIOCKOCTEMN MPOEKIINH, TO JAHHBINA pa3pe3 BBINOJIHIETCS HA MECTE CO-
OTBETCTBYIOLIEr0 Buja. He MeHee Ba)KHO NOJAYEPKHYTh, YTO MPHU BBIIOJHEHUU CIOXKHBIX Pa3pe3oB
HUKAKOMW JIMHUH, pa3rpaHUYUBAIONICH N300paXKeHHUs, TIOJYYEHHBIE OT Pa3HBIX MIOCKOCTEH, HE TIPO-
BoAAT. JIoMaHBIii pa3pe3 TpeOyeT MpeaBapuTENbHOIO TOBOPOTA CEKYIUX MIOCKOCTEH 10 MOJoXKe-
HUS, KOI'/1a OHU OyAYT NapajulebHbl COOTBETCTBYIOLIEH IUIOCKOCTH MPOEKIUH, IIOCIIE 3TOr0 pa3pes
MIPOELIMPYETCS HA MECTO COOTBETCTBYIOLLETO BOJIA.

Bo- BTOPbIX, TOHKUC CTCHKH THIId pe6ep JKECTKOCTH IMOKAa3bIBAKOT YCJIOBHO HE3AIITPUXOBAH-
HBIMU, CCJIN CCKYIIadA IJIOCKOCTb HAIIpaBJICHA BAOJIb HHHHHOﬁ CTOJIOHBI TaKOI'O pe6pa.

Bo Bcex 3agaHusx cTyeHTaM HEOOXOAMMO MPOCTABUTH pa3Mepbl. DTO OUYEHb OTBETCTBEHHAS
qacTb O(opmIleHUsI yepTexa, MOITOMY CTyAeHTaM HEOOXOJUMO HAIOMHUTH OCHOBHBIE MpaBUiIa
HaHECEHUsI Pa3MEPOB:

1) pa3MEpLI BCeraa CTaBATCA TOJIBKO UCTUHHBIC, 0e3 yueTa Macirabda YCpTeCiKaA,

2) KOJIMYECTBO pa3MepPOB Ha YEPTEKE TOJDKHO ObITh MUHUMATBHBIM, HO JOCTATOYHBIM IS M3-
TOTOBJICHUS U KOHTPOJIS U3EIIHNS;

3) 00s13aTeNIbHO HAHOCAT rabapUTHBIC Pa3MeEPhl, a TAKKE pa3Mephl, ONPEICIIAIONINE BETHIHHY
U TIOJIO’KEHUE KAXKJI0TO JIEMEHTA ETAIIN;

4) pa3Mephbl, OTHOCAIINECS K OTACTBHOMY JIEMEHTY JICTANN CIIEAYET IPYIITHPOBATh M MPOCTAB-
JIATh Ha TOM MECTE UepTexka, TJe 3TOT MIEMEHT HanboJiee sICHO n300paxeH.

Bce 3anaHns nepBoHayanbHO BBIOIHAIOTCSA B TOHKUX JIMHUAX. K KaKIOMy 3aHATHIO CTYACHT
00s13aH BBIMIOJIHUTH Ty 4acTh pabOThI. KOTOpasi peKOMEHJ0BaHa rpenojaBaTesneM. Ha 3ansatusx ocy-
IIECTBIISIETCS] KOHTPOJIb 32 MPaBHJILHOCTBIO BHIMOIHEHUS yepTexka. [Ipu ciade ueprexa cTyieHT 00s-
3aH MOSICHUTH JIFOOYIO YacTh BHIMOJHEHHON pabOThl, OTBETUThH Ha TEOPETHUECKHUE BOMPOCHI COTTIACHO
IIporpamMMme.

1.5 DckuzupoBanue

enbto 3aganus o reMe "DcKu3npoBaHue” sBIsIeTCS TPUOOPETEHNE HABBIKOB CO3/1aHUE ICKH-
30B 10 pealbHbIM JeTajsM. [Ipu cocTaBieHnu 3cKU30B HEOOXO0AMMO MTPUMEHSTH NPaBHiia, YCTAHOB-
JICHHBIC CTaHAapTaMu. HE 336BIBa${, YTO XOTs 3CKU3bl —IOKYMCHTEI BpEMCHHOI'O XapaKkTepa, 1o Co-
JIep>KaHUI0 OHU HUYEM He OTIMYAIOTCS OT pabouux ueprexen aetanu. Heo6xonumo, 4To0bl 3CKU3bI
6LICTpO " IIPOCTO YUTAIUCH, HE COACPKAIIN KaKHAX-JIH00 U3IIHIIECTB U OTBEYAIN Tpe6OBaHI/I$IM Ipo-
U3BOJICTBA.

HpI/I 00BSICHEHHH 3alaHuA CIICAYCT O6paTI/ITB BHUMAHUC CTYACHTOB, YTO YaCTO COCTABJICHUC
OCKH3a NpCAMICCTBYET BBIIIOJTHCHUIO pa6oqero YepTEKa, IIOOTOMY YEM THIATCIIBHEC BBIIIOJTHCH 3CKU3,
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TEM JIeTYe COCTABHUTh YEPTEXK, H30EKaB OITMOOK, BO3SMOXKHBIX, €CITH ICKU3 COCTaBJIeH HeOpexHO. O0-
paTuTh BHUMaHKE Ha 0hopMIICHUE ICKI3a, 00BOJKY, MIPU(T. 0COOCHHO ITPH MMPOCTAHOBKE Pa3MEPOB.
HGGPGX(HOCTB, AONYIICHHAA PHU 3CKU3HOM BBIIIOJIHCHUHN YCPTCIKA MOXKCET IMPUBCCTHU K HCIIPABUJIb-
HOMY €TI0 TIOHUMaHHIO, CJICZI0BATEIILHO, K OpaKy Ha MPOU3BOICTBE.

[Ipu 00BsICHEHNH U TOCIEIYIOIIEM UCIIOTHEHUH 3CKHU3a HEOOXOAMMO 00paTUTh BHUMAaHUE Ha
stan Nel BBITIOJIHEHHS, OOBSICHUTh 3HAUYCHUE ~'TaO0APUTHBIX MPSMOYTOJLHUKOB” B KOMIIOHOBKE JIH -
cra.

Crnenyer oOpaTuTh BHUMaHUE Ha opopMIICHUE ICKHM3a, 00BOJAKY, MIPUDT, OCOOCHHO TPH TPO-
CTaHOBKe pa3MepoB. HeOpexHOCTh, TOnyIIeHHas MPU 3CKU3HOM BBITIOJTHEHUH, MOXKET IPUBECTU K
HENPAaBUIBHOMY €T0 TOHUMAaHHIO. CIIEIOBATEIBHO K OpaKy Ha IPOM3BOJICTBE.

B nomomes npenogasarento s 00bsICHEHUS Ha Kadeape nMeeTcs Mpe3eHTaus ~ DCKU3bI U
palouue yepTeku JeTasneil”, a Takke MeTogu4eckas pa3paboTKka aHaJIOTMYHOTO Ha3BaHUsI M METOAM-
yeckas paspaboTka "CoenuHenus aertayeil”, Ha KOTOpbIE ClieAyeT oOpaTuTh BHUMAaHUE CTYACHTOB,
T.K. B HUX COAEP>KUTCSI OCHOBHOW Marepua JJis BHIIOJHEHHUS 3a/1aHus], a TAaKXKe BOIPOCHI K caye
3auera. J{ns 6osee moapoOHOro U3yuyeHUs MaTepuaia cieayeT peKOMEH/10BaTh, YUeOHUKH TTOCIIE-
HUX JIET U3aHUs, UMEIoIIMecs: B OMOIMOTEeKe YHUBEPCUTETA.

Ha cnaiiax B mepBbIX KaJpax Ipe/ularaeTcsi MaTepuai psjia TeM, paHee He M3y4eHHBIX CTYy-
JIeHTaMi —MeCTHBII pa3pe3. CienyeT oOBbsACHUTD, YTO OH MCIOJB3YETCs B TeX JeTallsiX, rJe A0cTa-
TOYHO CJIOXHAsE KOHCTPYKIHS, OOBSCHUTD, YTO OH O0JIEr4aeT PacKphITHE KOHCTPYKIHHU JETaTH H
YMEHBIIIaeT KOJIMUYECTBO U300paxeHni. JloNOTHUTENbHBIN BU BCTPEYAETCs PeKe, U CTYIEHT MOKET
HE BCTPETUTHCSA C HUM B IIpoLiecce O0yUeHusl, IO3TOMY CJIENYET NpU 0ObSICHEHUN OCTAHOBUTHLCS Ha
HeM 1oipoOHee, O0BSICHUTB, YTO 3TO HE NMPOCTO BUJ "MO CTpesKe”, B YACTHOCTU OJJMH U3 OCHOBHBIX
BU/JIOB, PACIIOJIOKEHHBIX BHE IPOEKLIMOHHOM CBSI3U, KaK 4aCTO OTBEYAOT CTYJEHTHI, a BUJ] HA J10IOJI-
HUTEJBHYIO IIJI0CKOCTb, EPIIEHAUKYIPHYIO OCHOBHOM M MapajuieabHylo purype, npoequpyeMoil Ha
OCHOBHYIO IIJIOCKOCTh MPOEKIUH ¢ uckaxeHrueMm. Ha sTom ke kaape numeercs: pazpe3 LUIUHApPUYE-
CKOM MOBepXHOCThI0. HeoOXoquMo 0OBSCHUTh, UTO pa3BEepPThIBAHUE €r0 MPOUCXOIUT MO CpeaHen
JIUHUH.

B kazpe, rie npuBOAKUTCS MPUMEP ICKU3UPYEMOIl AeTanu, HeoOXOAUMO OOBSICHUTH, KaK Clie-
JyeT MPUCTYIUTH K paboTe ¢ Heto. PaccMoTpeTs BHUMATENIbHO KOHCTPYKIINIO, TONPOOOBATh OIpeie-
JIUTh €€ IPUMEHEHNE U Ha3HAUYEHUE, 110 BO3MOKHOCTH NPEATIONO0KUTH TEXHOJIOTHIO U3TOTOBJICHUS U
HCXOJISl U3 ATOTO BHIOPAThH TJIABHBIN BUJI, KOJIMYECTBO M300paKEHUN, HEOOXOIUMBIE pa3pesbl, ceue-
HUS U IpyTHue U300paxkeHus, YToObl BbAATh BCIO HH(POPMALMIO, HEOOXOAUMYIO Ul U3TOTOBJICHUS
neranu. [lanee cienyer oOpaTuTh BHUMaHUE Ha CIEAYIOIIME 3TaIlbl BBIOMHEHUS 3cku3a. Heobxo-
JMMO TTIOCOBETOBATh CKJIEUTH J[Ba JBOWHBIX TETPAJOYHBIX JIUCTA B KIETOUKY TaK, YTOOBI KIETOUKU
COBMECTUJIUCH, YTO MO3BOJMIJIO Obl COXPAaHUTh MPOEKIMOHHYIO CBSA3b MEXY MPOEKIUSIMH, 00bsIC-
HUTb 3HaueHHUe "rabapuUTHBIX" MPSIMOYTOJBHUKOB M MX PacloyiokeHHe Ha Oymare Tak, 4ToObl He
TOJIBKO PaIlOHAIbHO 3aIlOJIHUTH T0JIE YePTEka, HO U OCTABUTH JOCTATOYHO MECTa MEX]Ly HUTHU JJIs
MIPOCTaHOBKHU pa3MepoB. ClenyeT MoCOBETOBATh, MPEK/E YeM M300paxarh '"rabapuTHbIe" MpSIMO-
YTOJIbHUKHU. HAHECTH paMKy U MTOCTaBUTH MPHU MMOMOIIH I11a0I0Ha, UMEIOLIETrocs B MpenapaTopcKoi,
OCHOBHYIO HaJIIIMCh, YTOOBI 33J1aTh MPEIeIbl H300pasKeHHS.

Xopoto Obl HAMOMHUTH MpaBUIIa BbIOOpa TIIABHOTO BUa (Hanboliee MOoIHOe, Mpe/ICTaBlIeHHEe
0 KOHCTPYKIIMH JIETaJIN, TEXHOJIOTUH W3TOTOBIICHUS, TIOJIOKEHUE JIETAIA B MEXaHU3MeE, PAllMOHAIb-
HOE 3aIoJHeHHEe (opMa YepTexka).

Jlanee cnenyeT 0OBACHUTH 3aMOTHEHHE TA0aPUTHBIX MPSIMOYTOJILHUKOB, IPEABAPUTENHHO pac-
CMOTPEB JIeTaIh KaK KOHCTPYKITHIO, COCTOSIITYIO M3 PA3TMYHBIX T€OMETPUUECKHX, (DOPM U TIOCOBETO-
BaTh MOCJIC HAHECEHHUSI OCEBBIX W LIEHTPOBBIX JIMHUH 3allOJHATH T€OMETPUYECKUMH (hOopMaMu Bce
HMMEIOIIHECS TPOCKIIMU OJTHOBPEMEHHO, Yallle METOJOM CJIOKEHUS, PEXKE - METONIOM ""BEIYMTAHHUS .



B crmaiimax umeercs kajap, rae n300paxeHO COBMEIIIEHHE Ha OJTHOM MPOSKIIMH JBYX Pa3pe30B —
ITOJIOBUHBI CTYIIEHYaTOr0 W IMOJIOBUHBI MPOCTOrO B Cllydae CUMMETpUM Jetaneil. Jlamee nmokazaHo
YIIPOUICHHOE H300paKeHNE TMHUHN NIepeceueHms TOBEPXHOCTEH. 3aech cieayeT o0paTuTh BHUMaHHUE,
Ha TO, YTO JIMHUSIMHU NIEPEX0/1a MOXKHO IIpeHeOpeyb He BCEera, a B ciyyae uX Majoi BenuuuHsbl. [lo-
noJpoOHee ciIeqyeT paccKa3aTh O HAIOKEHHON MPOEKINH, T.K. OHa BCTPEYAeTCsl B HECKOIBKUX OH-
JeTax 3adera paboThl, 00paTuTh Ha 3T0 BHUMaHUe. CKa3aTh, YTO 3TO M300pakeHUE Mepe]l CeKyIIeH
IUIOCKOCTBIO, BBIMIOJIHAETCS IITPUXITYHKTUPHON YTOJIIEHHOW JTUHUEH, U UMEET LIEJIbI0 YMEHBIIUTh
KOJIM4ecTBO n3o0paxeHuil. [lpu oObsicHeHnH Kaapa, rie MpeCcTaBieH Psijl, BBIHOCHBIX JIEMEHTOB,
clieyeT oOpaTuTh BHUMAaHUE HA KEJATeIhbHOCTh MX U300paKCHHsI B HEMOCPEACTBEHHON OIM30CTH
0T pacuipyemMoro u300paxeHust U Ha TO, YTO HA BHIHOCHOM 3JIEMEHTE MOYKHO KpOME IOJIPOOHON 1
- YBEJIIMYEHHON paciMPpOBKU KOHCTPYKIMHU U YAOOCTBA MPOCTAHOBKU pa3MEPOB MOKHO MPOU3BO-
JUTH pa3pe3 HECMOTPS Ha TO, YTO HA OCHOBHOM HM300paKEHUH OH OTCYTCTBYET.

[Tpu oObsicHenun n300paskeHus: puduieHus cienyer oOpaTuTh BHUMaHue Ha uudpsl 0,8 u 1,
YTO O3HAYACT PACCTOSHUE MEXKIy PHCKAMH Iara W Mosic HUTh, YTO pU(IICHHE MPUMEHSIETCS IS
YCTpaHEHUs! MPOCKAIB3BIBAHKS PYKH Ha TOBOPOTE, a TaKKe, YTO M300paKalOT €ro Ha 4YepTexe
YCJIOBHO.

bonbiioe BHUMaHNE CJICAYCT YACIUTDb KaJApaM, TAC IMOACHACTCA ITPOCTAHOBKA PA3MEPOB.

Jlanee cienyer 3a4MTaTh ONpeJIeIeHue KOHCTPYKTOPCKON U TeXHoJoruueckon 6assl. Cienyer
CKa3aTb O MPEUMYLIECTBAX MPOCTAHOBKH Pa3MEpPOB OT TOW Miu apyroi 6a3bl. IIpenmyinecrsa mnpo-
CTaHOBKH Pa3MepOB OT KOHCTPYKTOPCKHX 0a3:

1) Hanuuue Ha YepTekax KOPOTKUX Pa3MEPHBIX LIEMEH, YTO MOBBIIIACT TOYHOCTh U KAYeCTBO
u3zenus,

2) obseryaercst MpPOBEPKa, pacueT U yBsI3Ka pa3MEPOB Kak B JIETAlIH, TaK U B U3/ICIIHH,

3) HOBBIMIACTCS AITUTEILHOCTH TOJHOCTH YEPTEKa, T.K. B HEM OTPak€HO TPEOOBAHUS YaCTO
MEHSIOIIENCS TEXHOJIOTHUH.

HenocraTku: T.K. 4yepTex He OTpakaeT TPeOOBAHHI TEXHOJOTUH, MPUXOTUTCS HU3TOTOBISTH,
JOTIOJTHUTEIBHBIC YEPTEKH ISl 00padOTKHU JIETaeH, a Tak)Ke BO3pacTaeT KOJIMYECTBO U3MEPUTENh-
HOT'O MHCTPYMEHTA, T.K. 3aKa3YMK MPUHUMAET U3JENUs HE MO TEXHOJIOIMYECKOMY, a M0 KOHCTPYK-
TOPCKOMY YEPTEXKY.

CucrteMa MPOCTAHOBKH; Pa3MEPOB IO TEXHOJIOTHYECKUX 0a3 XapaKTepHU3yeTCs TeM, YTO BCE
pasMepsbl Ha YepTeKe MPOCTABICHBI OT MOBEPXHOCTEH, ONPECIISIONINX MTOJIOKEHHE AeTalel pu 00-
paboTke. B 3TOM cityyae KOHCTPYKTOP CBSI3BIBAET MPOCTAHOBKY Pa3MEPOB C BOIPOCAMH U3TOTOBJIC-
HUS JIeTalH.

IIpenmymiecrsa:

1) B mpocTaHOBKE pa3MepOB OT MPOU3BOJICTBEHHBIX 0a3 YUUTHIBAIOTCS TPOU3BOICTBEHHBIC TPE-
O0oBaHUs, UTO 00JIer4aeT U3TOTOBJICHHE NETAJIH;

2) He TpeOyeTcs mepecyera pa3MepoB, T.€. OTIaJaeT HEOOXOJMMOCTh B TEXHOJIOTHYECKUX Yep-
TeXax;

3) ynpouraeTcst KOHCTPYKIUS PEKYIIET0 H H3MEPHTEIEHOTO HHCTPYMEHTA,

4) mpoliecc U3rOTOBJICHUS IETANIN M IPUEMKa 3aKa3qrKaM MPOU3BOIUTCS 10 OJHOMY U TOMY
KE UEPTEKY.

Henocrarkn:
1) HekoTOpast 0cIa0ICHHOCTh B MPOBEPKE U YBSI3KE Pa3MEPOB B JIETATH U U3ICIHH;

2) coKpamaercs JIUTEIbHOCTh CPOKa CIYKOBI YepTexka, T.K. He0OX0ArMa KOPPEKTHPOBKA MPH
WU3MEHEHUU TEXHOJIOTHH.



3) c1abo oTpakaeTcs Ha YepTeKe KOHCTPYKTHBHBIE OCOOCHHOCTH U3/ICIHSL.

OOBIYHO TEXHOJOT CTPEMHTCS, YTOOBI KOHCTPYKTOPCKUE 0a3bl ObLTH MCIOIb30BaHbl KaK TeX-
HOJIOTHYECKHE, T.K. IETallb MOKET UMETh HE OJIHY, @ HECKOJIbKO KOHCTPYKTOPCKUX 0a3, Mpu4eM OJHYy
U3 HUX CUUTAIOT OCHOBHOM, a OCTaJlbHOE BCIIOMOrarelbHbIMU. CBOOOJHBIE HECONPSKEHHbIE pa3-
MEpBI JeTaJH LEeIeco00pa3HO HAHOCUTH OT TEXHOJIOTHYECKUX 0a3.

JIist TUTHIX JeTanei B KauecTBe 0a3bl BEIOMPAIOT Ty HEOOPaOOTaHHYIO MOBEPXHOCTH (OOBIYHO
IUIOCKOCTB TOPIa), OT KOTOPOH yJ0OOHO OTCYUTHIBATH pa3Mepbl IPU U3TOTOBICHUN JTUTEHHON (DOPMBI.

B y4eOHoii mpakTuke Mpy BHIIOJHEHUH 3CKU30B C HATYPhI Yallle BCEr0 UCIONIb3YIOTCS TEXHO-
Joruueckue 0aspl, T.K. MOJ0KEHUE IETaTN B U3/CIUH KaK MPaBUIO HeW3BecTHO. B obmem ciydae
pH OOJIBIIOM pa3HOOOPA3UH JIeTallel pa3Mephl HA HUX HAHOCSTCS C YUETOM CIIeIYIOHHNX (aKTOPOB:

1) hopmel neranmy;
2) B3aMOJICHCTBHUS C IPYTHMHU JCTAISIMUA COOPOYHON €IMHUILIBI (€CITH 3TO U3BECTHO)
3) mocIe10BaTeIbHOCTD €€ H3rOTOBJICHNUS;

4) obecrieyeHue SICHOCTH W BbIpasUTEIbHOCTH 3ckm3a, yeprexa (TOCT 2.307-2011, TOCT
2.109-73).

B crnaiiax mpeacTaBieH MpUMeEp PACCTAHOBKU Pa3MEPOB, ONMPEACISIFOIINX MOJIOKEHUE CHM-
MCTPUYHO PACIIOJOKCHHBIX HOBerHOCTefI Y CUMMCTPHUYHBIX I/IBILCJ'II/H\/JI. HeTaJ’IB HUMECT IIJIOCKOCTh U
0Ch CUMMETPHH, COBIIAIAOIINE C OChIO JieTain. ba3oit (YCIOBHOMN) SBISETCS OCh CUMMETPHH (TeX-
HOJIOTHYECKas 0a3a).

Crenyroumii kaip 1aeT NpeacTaBlieHUe O LEMHOM, KOOPAUHATHOM M KOMOMHUPOBAaHHOM CIIO-
cobax MOCTaHOBKH pa3mepoB. Crenyer KpaTKO OXapaKTepHu30BaTh Kaxablid w3 HuUX. [Ipu nemHoM
crioco0e pa3Mephl IPOCTABIISAIOTCS MOCIE10BaTENbHO 1ienblo. [1pu 3ToM Kax1as cTynenb oo0padarsl-
BaeTcs caMocTosATeNnbHO. [Ipu 3TOM crioco0e 1enoyuka He A0KHA ObITh 3aMKHYTOW. Eciu Ha yepTexe
HaHeceH rabapUTHBIM pa3Mep, OJMH U3 ONEPallMOHHBIX Pa3MEpoB CIeNyeT ONMyCTUTh, T.K. MHaye
HeNb3s OyAeT BblAepkKaTh TPEOyeMyI0 TOUYHOCTh U3TOTOBJIEHUN Pa3MEPOB.

[lenHoii coco6 MCHoNBb3YIOT NPU HAHECEHUH Pa3MEPOB Ha MEXKIIEHTPOBBIE PACCTOSIHUS, IS
CTYNEHYAThIX JeTalel, €CIM HYXHO BBIIEpXKAaTh pa3Mep KaKAOH CTyNeHH, pu o0paboTKe aeTann
KOMIUIEKTOM PEXKYILEro HHCTPYMEHTA.

[Ipu koopauHATHOM crioco0e pa3Mepbl HaHOCSTCS OT 0a3bl. Kaxablil pazMep sBIsE€TCS HEKO-
TOPOH KOOPANHATOH, ONpEAEISIOIUI pacCTOSIHUE OT 3JIEMEHTA /10 0a3bl.

[TonmoxuTenpHOE Ka4eCTBO ATOTO CIIOCO0a B TOM, YTO TOYHOCTH MCIIOJIHEHUS JII000T0 pazmepa
3aBHCHT JIUIIH OT TEXHOJIOTUW U3TOTOBIICHUS U HE 3aBUCUT OT HCIIOJIHEHUS IPYTUX PA3MEPOB JETAIIH.
DTOT criocob HanboJIee PacIpoCTPaHEH B KOHCTPYKTOPCKOM MPAKTHKE.

KomOuHmpoBaHHbIH crioco6 coueTaeT 0COOEHHOCTH LIEMHOT0 U KOOPUHATHOTO CIOCc00a.

Ecnu passble mo pa3mepam, HO OJHOTUIIHBIE IO (JOPME AIIEMEHTHI PACHOJIOKEHbI HEPABHO-
MEPHO IO MOBEPXHOCTH JIETalH, JOMYCKAETCs] KOOPJMHATHBIN CIIOCO0 HaHECEHUs pa3MepoB C yKa3a-
HUEM pa3MEpHBIX YHCEJ B CBOJHOM Tabnule.

WHorna BMECTO HECKOJIBKMX Pa3MEpHBIX JIMHUH, ONPENEISAIONINX PACIIONOKEHUE dJIEMEHTOB
W3JIeJMsl, HallpUMep, OTBEPCTUM, OT 00111l 0a3bl, MPOBOIAT OHY OOIIYI0 Pa3MEPHYIO JIMHUIO U pa3-
MEpPHBIE YUCJIa HAHOCAT B HAalPaBJICHUM BBIHOCHBIX JIMHUM y UX KOHLOB. IIpu pacnonosxxenuun oau-
HAKOBBIX AJIEMEHTOB IIPEe/IMETa Ha OJIHOM OKPYKHOCTHU WJIM Ha OJAHOM OCH, PEKOMEH]IyeTCs pa3Mephl,
OTIpeJIeNIAONINE B3aUMHOE PACIIOTIOKEHHUE ITUX HIEMEHTOB HAHOCUTH OT 00111eil 6a3bl, KOTOPOI city-
JKUT IIOBEPXHOCTb JIETAJIN WIIN €€ OCh.



OnuHaKoBbIE 3JIEMEHTHI (OTBEPCTHS, M1a3bl) PACIIOIOKEHHBIE Ha IETalI PABHOMEPHO PEKOMEH-
JyeTcsi HAHECTH pa3Mep MEXAY COCETHUMHU JIEMEHTAMH U pa3Mep MEXAy KpaitHUMH.

B MecTtax miaBHOTO CKpYTJIEHUS JETaJId BBIHOCHYIO JIMHUIO MPOBOJISAT OT TOYEK MepeceueHust
CTOPOH CKPYTJISIEMOTO yria.

[Tpu oOBsicHeHUN craiifa 00 W3MEPHUTENBHBIX 3JIEMEHTaX, TJe MPeICTaBIeHbl HHCTPYMEHTHI,
HMMEIOIIMECS B IPENapaTOPCKOM, HE CIIEYyET MHOTO BPEMEHU YAENIATh KOHCTPYKLIMH MX U MTPaBUJIaM
MOJIb30BaHMA. DTO MOXHO CJIEJIaTh BO BpeMs 3aHATHI I TEX CTYACHTOB, KOMY 3TO MOTpedyercs.

Crenyroiue Kaaphbl MOCBSIICHBI pe3b0e. 31ech U 00BACHEHUH ClIeyeT 00paTUTh BHUMAaHHE
Ha TIPOLIECC Hape3aHusl Pe3bObl BPYUHYIO C IOMOIIBIO METUYHKA - 9TO IOMOTAET CTYJICHTY JIerde pa3o-
OpaThbCs ¥ MOHATH JIOTUKY U300paXKeHus1 pe3b0bl B oTBepcTHU. CHavaia CBEpJIMTCS OTBEPCTHE, ITPU
MIOMOIIH CBEpiia, KOTOPOE N300pakeHO BUHOBHOM JIMHKEH, 3aTeM Hape3aeTcsi pe3b0a IMpu MOMOIIH
MeTYHKa. 3aTeM CIIEAyeT MOSICHUTD, KaKk Hape3aeTcs pe3n0a Ha MUIMHIPE U KaK OHa H300pakaeTcs.
O cbere pe3nOBI, 0 packe MOAPOOHO pacckazaHO B METOAMYECKO pazpabotke "CoequHeHue aera-
aei”. CiaemyeT cka3aTh O TOM, YTO IPU M300paKeHUU Pe3bObl, CILIONIHAS TOHKAS JIMHKS 3aX0IUT Ha
(acky, a Ha COOTBETCTBYIOIIEM BH/IC, IJIe OTBEPCTUE C Pe3b00H MPOCIIUPYETCS B BUJIE OKPYKHOCTEH,
OJIHa U3 KOTOPBIX HE JIOBOJMTCS Ha YETBEPTh, KOTOPAs MEPEXOTUT OCH BPAICHHUS, MPEIIOUYTCHUE
oTaaercs pe3poe, a He dacke.

[Tpu n3ydeHun pe3bObl CIeayeT YIIOMSIHYTh, YTO PE3bObI ICIATCS HA XOA0BBIE (JUIS IIepeiavn
JBUKEHMSI) U KPEMEKHbIE, YacTh U3 KOTOPHIX U3YYaeTcs B HAIIEM Kypce.

ITpu 0OBbsicHEHNM METPUUECKOM pe3bOBI CllelyeT cKa3aTh B KaKUX CIIydasX IPUMEHSIOTCS Mell-
KHe pe3bOBbI (17151 COeNMHEHNS TOHKOCTEHHBIX JIETalleil; B CIy4asx, Korjaa TpeOyercs TepMEeTHYHOCTD
COEZIMHEHUS: B IpUOOpaXx U anmaparax, B KOTOPbIX HEOOXOIMMO POU3BOAUTE TOHKYIO PETYIMPOBKY
nonaun). [TokazaTh, Kak OTMETUTH MTpH 0003HAUCHUH MEJIKYIO pe3b0y.

ITpu 0OBsicHeHUH 10MMOBOM pe3bOBI ciieyeT 0OpaTUTh BHUMAHKUE Ha TO, YTO OOJIbIIAs YacTh
MMIIOPTHOTO 000PYZOBaHMSI MOCTYMAET K HaM € JONMOBON pe3b0Oi.

Cpenu apyrux ciiefyeT BhIIETUTh 0003HAaYEeHHUE JIEBOM pe3pObl, UMEIOLIel B KOHIle 0003Hayue-
Hus OykBy "LH "u cnenuanbHbie pe3bObl, Y KOTOPBIX HEKOTOPbIE apaMeTphl OTIUYAIOTCS OT CTaH-
JTapTHBIX pe3b0. (MBI H3ydaeM pe3bObl CO CTaHAAPTHBIM MPOQHIIeM, HO pa3Mephl TuaMeTpa Ml 1ara
OTJIMYHBI OT IMPUHATHIX IO CTAHAAPTY).

[Ipu oObsicHeHnu Kajzpa, rae u3o0pakeHa Jerajib, U3TOTOBJIEHHas THOKON? ciieyeT oOpaTUTh
BHUMaHME Ha TO, YTO PaJNyC THOKH JJaeTcs MO0 CpeIHEMY TUaMETPY U U4TO Pa3BEPTKY AETANIN JIENat0T
TOJILKO B TOM CIydae, eciiv (hopMa 1 pa3Mephl BCEX IEMEHTOB JICTAIH HE ONPEIEIIIETCs Ha YepTexe.

ITpu 0ObsAcHEHNHN Kasipa, I/ie IPUBEIEH IPUMEp YepTexa JUTON JeTaau ¢ Mocieaytouel Me-
XaHUYECKOH 00pabOTKOW YacTH MOBEPXHOCTH JIETAJH, CIEAYET 0OpaTUTh BHUMAaHHE, YTO Pa3Mephl
ClIeIyeT HaHOCUTh TaKMM 00pa3oM, 4TOOBI O/IHA TPYIIa pa3MEpOB CBSA3bIBaJIa MEXKAY COOOH TOIBKO
HeoOpaboTaHHBIE, a BTOpasi TOJIBKO 00pabOTaHHBIE MMOBEPXHOCTH. B kKauecTBe CBSA3M MEXy STUMHU
TpyMIIaMu JOJKEH CIY>KUTh OJMH pa3Mep M0 KaKI0MY KOOPINHATHOMY HAIPaBJICHUIO, HAHECEHHBIH
MeX1y OJHOW 00paboTaHHOW M OJHOM HEOOpaOOTaHHOI MOBEPXHOCTSIMH. KOTOpBIE, KaK MPaBUIIO,
JIOJKHBI OBITH 6230BBIMHU.

ITocne oObsAcHEHME clienyeT IOPEKOMEHI0BATh CTYIEHTaM IIOCOBETOBATHLCS € IIPENOIaBaTeNIeM
10 TOBOAY BBIOOpA IIIaBHOTO BUJIA, T.K. HEMIPABUIILHBIN €ro BBIOOp sIBIIsIETCSl HanboJiee 4acTo BCTpe-
yaroielcs omuOKON U BBIOJHEHUH 3aJJaHKs] U IPUBOJIUT K MEPEJIENIKE €ro y CTapaTeabHbIX CTY-
JeHTOB. BTOpoii pactipocTpaHeHHOM OMIMOKOM SBIIsSETCS HEMTPaBUIIbHAsI KOMITOHOBKA YepTerka, Koraa
BCE M300paKEeHNsI CKOHIICHTPUPOBAHBI B OJJHOM MECTE JIUCTA, OJIU3KO APYT OT Jpyra, YTo HE MO3BO-
JISeT pallMOHAILHO MPOCTAaBUTh pa3Mephl U JIeJaeT 3CKU3 HeKpacuBbIM, [Ipu mpocTaHOBKE pa3MepoB
CIIEYeT CIEeIUTh 3a MPABUIBLHON MPOCTAHOBKOM pa3zmepa pe3bOs! (110 00JIbIIOMY AUaMETPy), 4aCTO



CTYJIEHTHI JEJIal0T 3TO HEBEPHO. YacTo CTyAeHThl BMECTO COBMEIIEHUS BUA C Pa3pe30M B CUMMET-
PUYHBIX JETaJsX, AETal0T MONHbIN pa3pe3. HeoOxonumo TpeOoBaTh nCIpaBlieHus, HE OCTaBIATh TakK,
T.K. 3Ta OIMNOKa 3aKPEIUISICTCS U CTAHOBUTCS OJTHOM M3 PACIIPOCTPAHEHHBIX B TIOCIICIHEM 3aJaHUH.

1.6 leraJmpoBaHue 4YepTe:Ka 00111ero BUIa

I[eTaHI/IpOBaHI/IeM 3aKaHYMBACTCA U3YUYCHUC TCM YCPUCHUA. 9To0 nponecc, KOTOPbIM MOXKHO
OBJIAZICTb HA OCHOBE YMCHUSA YUTATDh C60p0‘{HBIe YCPTECIKMU.

Jlist yCIIEeNIHOTO 4TeHHUs] COOPOYHOrO YepTeka MOMHMO 3HAHUS TEOPETUUECKOTO MarepHasa
HE0oOXOIMMO HMMETh Pa3BUTOE IMPOCTPAHCTBEHHOE MPECTaBIIEHUE, BbIpaboTaTh crerudpuiecKue
HAaBbIKU, HalTH JIOTMYECKUI NOPSAI0K, B KOTOPOM L€1eco00pa3HO paccMaTpUBaTh COOPOUYHBIN uep-
TEX, IOJIBEPraTh U3YYCHHIO €r0 JaHHBIE U TOCTEIIEHHO, BBISICHSISI KOHCTPYKIUIO U HA3HAUYEHUE OTHOM
JeTaIH 33Jpyroi, COCTABIIATh MPEACTABICHUE 00 U3EIIUU B LIETIOM.

3amaya mpernoaBaTelis - COACHCTBOBATh BEIPAOOTKE y CTYACHTOB OINPENeIEHHON MOCIe10Ba-
TEJIbHOCTHU IPU YTEHUU YEPTEXKA, T.€. (POPMUPOBAHUIO CUCTEMbI UTEHUSI COOPOUYHOI0 YEPTEKA.

Jlnst oObsICHEHUS 3aaHusl UMeeTcsl npe3eHTanus "JleramupoBanue yepreka obmiero Bumga’”.
CryaeHnTam cienyeT peKOMEHI0BaTh METOAMYECKOE TOCOOME aHAIOTUYHOTO Ha3BaHUsA, IUTEPATypy
MOCIIEAHMX JIET U3JIaHus, uMeronyrocs B oudnuorexke PIPTY.

[Tpu 0OBsICHEHUM 3ajaHUS B KaJpax, OTHOCSIIUXCS K KOHCTPYKTOPCKON JOKYMEHTAIUH, CJIe-
nyeT oOpaTuTh BHUMaHHE B pasnene "Bunbl uznenuid" Ha onpenenaeHue AeTanu. XoTs AeTaib Ipes-
CTaBJsieT coOOOM M3/IeNue, BHIMOIHEHHOE U3 OJHOPOJIHOIO 10 HAMMEHOBAHUIO M MapKu MaTepHuaia
0e3 mpruMeHeHHst COOPOYHBIX OTepaluii, HO Maiika, CKJIeMBaHUE, CBApKa MOTYT ObITh IPUMEHEHBI JIsI
MIPHUIaHUS KYCKy MaTepraia omnpeesieHHON (GopMbl, HarpuMep, TpPyOKa CriastHHas MM CBapeHHAS U3
KyCKa JJUCTOBOTo MaTepuana. [Ipuuem Bce 3T cOOpOUYHBIEC ONEpallii UMEIOT Ha YepTexe CBOE 000-
3HAYCHHE.

ITpu 0ObsicHEeHNH NOHATHI COOPOYHOM €AMHUIIBI U KOMILJIEKCa, MOXKHO 00paTUTh BHUMaHUE,
4TO B CJIOKHBIX ClIydadX COOTHCCCHHE HU3JC/IHA K TOMY HJIM HHOMY BUY C60p0‘-IH01>i CAUHUIIBI NJIN
KOMILIEKCY CIIelyeT MIOCMOTPETh CYLIECTBYET JIM Ha u3Jienue cOopouHslil ueprex. Ecnu Ha Bee u3-
JieNie eCTb COOPOUHBIM YepTexk, TO €ro OTHOCAT K COOPOUHOM eTMHULE).

[Ipu 0OBbsACHEHUU BUIOB UEpTEkKEHN CIeAyeT pa3bACHUTH Pa3HUILY MEXAY COOPOUYHBIM UepTe-
KOM U uepTexoM oO1iero Buaa. Yeprex oOIIEro BUAA COASPKHUT U300paKeHNE U3JIENUs C €0 BU-
JlaMH, pa3pe3amMu, CEYEHUSIMH, a TAK)KE TEKCTOBYIO YaCTh M HAJIUCH, HEOOXOAUMBIE JIJIsl TOHUMaHUS
KOHCTPYKTUBHOTO YCTPOWCTBA M3JIENHsl, B3aUMOJICHCTBUS €r0 COCTaBHBIX YacTeW M NMPHUHIMIA pa-
OOTHI U3/1ENHS, a TAK)KE JaHHBIE U cocTaBe u3aenus. [loaromy o ueprexy o01Iero Bujia BO3MOKHA
pa3paboTka yepTexeil getangei u cOOpPOYHBIX €MHUL 0€3 JOMOJTHUTEIbHBIX PA3bsICHEHUH.

HeoOxonumMo Takke oOpaTUTh BHMMAaHHE, YTO 32 OCHOBHBIE KOHCTPYKTOPCKHE JOKYMEHTBI
MPUHUMAIOT: JUIS JeTalIN - YePTEeX JACTAIU U Ipyrue JaHHbIe, HE0OXOIUMbIE /7S €€ U3rOTOBICHUS U
KOHTPOJIS; 17151 COOPOYHBIX €MHUII, KOMIUIEKCOB U KOMIUIEKTOB - CHIEIHU(UKALHUIO.

[Tpu 0ObscHEHNH TOApaA3/IeNeHHs] YePTEXKel B 3aBUCUMOCTHU OT crIoco0a BHIMOJIHEHUS U Xapak-
Tepa UCMOJIb30BaHUS CIEIYET BBIJCINUTH 3HAU€HUE MOJTUHHUKA U O0BSACHUTH, YTO B KAUeCTBE MO/ -
JMHHUKA MO’KHO HCIIOJIb30BaTh OPUTHHAI, (DOTOKOMUIO MM AK3EMIUIAp o0pasua (M3JaHHOTO THIIO-
rpadckum crioco6oM), 0pOopMIIEHHBIE MOATUHHBIMU MOIUCSIMU JIUII, OTBETCTBEHHBIX 32 BBITYCK J10-
KYMEHTAa.

HpI/I 00BSICHEHUH craguii pa3p360TKI/I HGOGXO)II/IMO cKa3aTh 00 00sI3aTEIbHBIX JOKYMCHTAXx, K
KOTOPBIM OTHOCATCA HaA 3Tallc pa3pa60T1<I/1 BE€AOMOCTH TCXHUYCCKOI'O NPCIJIOKECHUSA, SCKU3HOTO ITPO-
CKTa, TCXHUYCCKOI'O IIPOCKTA U MMOACHUTCIIbHAA 3aIllMCKa, BKIIFOYast YCPTCK O6H.[CFO BuJa B COCTaBC



TEXHUUYECKOTO MPOEKTAa, Ha ITarne pabodyero MpoeKTHPOBAHUS - YEPTEKHU JAeTajeii u cOOpOUHbIE, CIie-
nuduUKaImm.

Crnenyroumii cnaii npeactaBisieT coOOH BapHaHT 3a/laHuUs U €ro cielyeT oOpaliasi BHUMaHUE
Ha XapaKTepHbIE OMIMOKH, KOTOpPbIe OOBIUYHO JIOMYCKAIOT CTY/IEHTHL. B yacTHOCTH, HAJ0 CKa3aTh, 4TO
IIpU BBIOOPE KOJIMUECTBA U300paKEHUH, IIIaBHOTO BUJIA, pa3pe30B, CEUCHUM U T.1., CIIEAYET CKa3aTh,
YTO U1 COOPOYHOM €TMHUIIBI KPUTEPUU BHIOOPA BCEX ATHX MAapaMeTPOB MPUMEHSIIUCH JIJIsl U3AETUs
B coOpaHHOM Buje. [Ipu BBIMOIHEHUH YepTeka JeTaal He0OX0IMMO pacCMaTpUBaTh €€ HE TOJIBKO
KaK 3JIEMEHT COOPOYHON €TMHUIIBI, HO U KaK CAMOCTOSITENIbHOE U3JIEeHe, YYUTHIBAsI €€ KOHCTPYKLIUIO
U TEXHOJIOTHIO n3rotoBieHus. OTCIoa TTIaBHBIN BUJ I€TaNIM, KOJIXYECTBO M300pakeHH, MacIiTad
MOTYT OBbITh OTJIMYUM OT T€X. B KOTOPBIX M300pakeHa JeTaib Ha cOopouHoM uepTexe. Kpome Toro,
cllelyeT OJYEPKHYTh, YTO YacTO Ha YEPTEKE U3JIENHNS B LIEJIOM CUMMETPUYHBIE I€TAJIN IIONaJatoT B
pa3pes MOJHOCTHIO, a MPU BHIIOTHEHUH paboyuero uepTeka HeoOX0IMMO COBMEIATh BUJI C PA3pe30M.
Oco60 obpaTuTh BHUMaHUE Ha MacTald B CBS3M C MPOCTAHOBKOH pazmepoB. HeoOxonumo, yToOb!
CTYICHT 3aMepsisi pa3Mephl JIeTalld HEMOCPEACTBEHHO M0 YePTEKY He 3a0bIBaJI COOTHOCUTH UX C YKa-
3aHHBIM B OCHOBHOW HAJANKMCHU MacIITa0OM.

[Ipu 00BsiIcCHEHNH TPUBEIEHHBIX Jlajiee KaApOB ¢ IPUMEPAMHU BBIIOJIHEHUS Pa3InYHbIX COOPOY-
HBIX €IMHMII, CJIEAYET IMOJYEPKHYTh, KaK CIECIYET ONPEICIUTHCS C IPUCOCAUHUTEIBHBIMA pa3Me-
paMu, y4uThIBas MOJIOKEHHE COOPOYHOM €AMHUIBI HA COOPOYHOM uepTexe u3aenaus B 1enoM. Emé
pa3 00paTuTh BHUMaHKE CTYJICHTOB HAa 0COOCHHOCTH BBIIOJIHEHHSI COOPOYHOTO YepTeka apMUPOBaH-
HOI'O U3Jemus, T.K. HE BCE OHU BCTPETHIIUCH C TAKUM U3JEIUEM B IIPEABIAYIIEM 3aJaHUH.

UTto KacaeTcst yepTexell COBMECTHO 00pabaThIBaeMbIX JeTalIei HEOOXO0IUMO yKa3aTh, YTO U3-
MeHeHHe (POPMBI JIeTalli, KOJIMYECTBA OTBEPCTUH CIICAYET POU3BOIUTH HA pab0veM YEPTEIKE TOIBKO
B TOM Cllydae, €ClId CTYACHT YBEpEH, uTO AeTaiu oOpaldaThIBaINCh COBMECTHO WMJIM B IpOIECCE
cOOpKH, Ha YTO JIOJDKHA YKA3bIBaTh COMPOBOAUTENbHAS HAIKUCh WK IIPUCYTCTBOBATH HAa COOPOYHOM
YepTeKE pa3Mephl, XapaKTEPU3YIOIIHE COOTBETCTBYIONTYIO OOPaOOTKU M HE OTHOCSIIUECS K TPYIIe
pa3MepoB, MPOCTABIISIEMBIX MPU COOPKE.

B xanpax, mosICHSIFOIIUX aKCOHOMETPUYECKHE H300pakeHrst HE00X0IMMO, OCHOBBIBAsICh Ha OC-
HOBHOE KaY€CTBO UX - HATTSAHOCTh, IOPEKOMEHIOBATh CTYIEHTaM OTBJIEYbCSI OT pabovyero ueprexa
JeTaIu, OT €€ TJIaBHOTO BHUJA U PACIOJIOKHUTH JACTAIb B TOW MJIM MHOM aKCOHOMETPHUHU TaK, YTOOBI
c/IenaB paspes, MOTYYUTh MaKCUMAaIbHYI0 HH(OPMALIHIO 0 KOHCTpYKIUU Aetanu. Kpome Toro, HEoO-
XOJIUMO TIOTYEPKHYTh, YTO aKCOHOMETPHSI BBITIOJHSAETCS Ha OTAEIHHOM (popMmaTe u e€ Macmtad J101-
XKeH OBITh JOCTATOYHO OOJNBIINM, YTOOBI BCE DJIEMEHTHI, B TOM UYHCJIE U OTBEPCTUS OBLIO YIOOHO
MOCTPOUTh U MOXKET OTIUYATHCS OT padouero uepTexa. [Ipu n3o0pakeHH OKpyKHOCTEH B aKCOHO-
METpHH, CIIeyeT OTOCNaTh CTY/IEHTOB K MeTonnyke "/leTanupoBaHue uepTeka oOmiero Buaa', rie
MMOCTPOEHUE AIUTUAIICOB OMHCAHO JOCTATOYHO MPOCTO U mojipodHo. Ho Heobxoanmo oOpaTuTh BHU-
MaHHE, YTO YaCTO CTYACHTHI HEPABUIIBHO OPUEHTHPYIOT OCH AJUIMIICOB B COOTBETCTBYIOIIEH TIOC-
KOCTHU TIPOEKIIMH, YTO MPUBOJIUT K TPaTe 3HAUUTEIILHOTO BpeMEHHU Ha niepenenky. [lopekoMennoBarsb
CTYJCHTaM 3allOMHUTH MPaBHIJIO: "OOMNbINasi OCh AIIIUIICA MEPHNEHANKYISIpPHA HeaocTaromed ocu”
(KaXX1y10 TUIOCKOCTh MPOEKIIUI OMPENENSIIOT IBE OCH KOOPIUHAT).

Tax xe nonoz(po6Hee CJIEAYECT OCTAHOBHUTHCA Ha HITPHUXOBKE pa3pe3a ACTAIM B aKCOHOMETPUU
KaxKk MeTaJ'IJ'II/ILICCKOI\/'I, TaK U HEMETaJJINIECKOM.

Bce ommbku, KOTOpble BCTpEYArOTCS MPU BBIMOJIHEHUN 33JJaHUSI B OCHOBHOM OBLIM YKa3aHbI
BbIIe. MOXET OBITh, ClleyeT 0OpaTUTh BHUMaHKE HAa TO, YTO OJMH U3 OCHOBHBIX BHJIOB IOMEIIAETCS
BHE NPOEKIIMOHHOMN CBSI3U TOJILKO B TOM CJIydae, €CIM JBa BU/1a B NPOECKIIMOHHOMN CBSA3HU Y)KE €CTb.
Ecnu n3o6paxkeH ouH BUI, TO MOYKHO €r0 MOBEPHYTh U BHJIA [0 CTPEJIKE JIeJaTh HE MPUAETCA. ITO
KacaeTcs TeX CIIyyaeB, KOTAa sl PaCKpBITUS (OPMBI JETaIH JOCTaTOYHO JIBYX BUIOB. MOXHO 00-
paTUTh BHUMaHUE, YTO B HEKOTOPBIX JETANSX ISl BBIIBJICHHS] KOHCTPYKLUUN TOCTATOYHO U OJTHOTO
BUJIA.
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1.7 PexoMeHaanu NpyM NOArOTOBKE K J1a00PaTOPHBIM 3aHATHAM 10 JUCHHIIIMHE

OO0s13aTeNbHOE YCIIOBUE YCIIEITHOTO OCBOEHUS Kypca — O0MbINoi 00beM MpoaeTaHHONW camo-
CTOSITENIEHOU PaOOTHI.

PexkoMeHIyeTcsl CTYIEHTY MPU OOBSICHEHHH MPEMOIaBaTeIEM TEOPETHUCCKUX Pa3IeiioB JIHC-
IMUIUJINHBI U ITOACHCHU A CHOCOGOB peH_IeHI/ISI OTOCJIBHBIX 3a1a4 I10 HaqepTaTeanoﬁ I‘eOMeTpI/II/I JcJIaThb
3aIlMCH U BBIMOJIHATE TpaduuecKue n3oopaxkenus B paboueii rerpaau. K kaxxmoi maboparopHoii pa-
00Te HEOOXOIMMO TOTOBUTHCH.

B uacsl camocTosATenbHOM paboThl HEOOXOIUMO NPOPAOATHIBATh PA3/i€Nbl AUCLUIUINHBI U U3Y-
4aTh METOJUYECKYIO U YUEOHYIO JINTEPATYPY, OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI U3yUYEHHON TEMBI.
Ha ayauTopHBbIX 3aHATHAX L€I1ecO00pa3HO CHayala HaAuepTUTh YepTeX TOHKUMHM JMHUAMHU M Ipa-
BUJIBHOCTh TIOCTPOCHHUS YepTeXa OOCYAUTH C MpernojaBaresieM, Jajnee 00BECTH YEepPTEkK JTUHHUSIMU
HYKHOH TOJIILUHBI.

B Hauane nepBoro 3aHsATHs CTyJeHTaM HEOOXOJMMO HAIlOMHUTh CPOK BBIITOJHEHUS JTaHHOTO
3a/laHus U KaJIeHJApHbIE CPOKH BBIIIOJHEHMS OTAEIBbHBIX yacTel ero. Ha mocienyromux 3aHsaTHIIX
UM CJIEZIyeT TOBOPHUTD, YTO OHH JIOJDKHBI AEJIAaTh 110 TpapHKy Ha STOM 3aHATUH U YTO JOJDKHBI CCTaTh
K cienyroomemy. Ha kaxIoM 3aHATUU TOBOPUTH O OEPEKHOM OTHOILEHUM K JETaIsIM B SILUKAX C
3agaausMu. Heo0xoaumMo 4To0Obl Ha TIEPBOM 3aHITHH CTYISHTHI HAYYHIIUCh pa30uparh U coOuparb
cOOpOUHYIO eTMHHILY CBOero 3aj1aHus. Oka3bplBaTh UM HEOOXOUMYIO IToMollb. [TpuBnekaTs Kk 3TOH
pabote yuebHoro Mactepa. Takke Ha IEPBOM 3aHATHH ONPENEIUTh KAXKIIBIM CTYICHTOM T€ IIATH Jie-
Tajnel, KOTopble MOJUIekKaTh 3CKU3UPOBAHHIO. DTO OCHOBHBIE J€TalM W3JeNus, UMerolue Oojee
CJIOKHYIO0 KOHCTPYKIHIO 110 CPAaBHEHHIO C OCTAJIBHBIMU AeTaAMU. Ha ocranpHbIe nerany Takxke Je-
Jar0TCs 3CKU3bI, HO 0e3 paMKu U mTamia. JKenaTeabHO YTOOBI 10 Hayalla 3CKU3UPOBAHUS KaXKIbII
CTYJEHT IOCOBETOBAJICA C IIPEMNOJaBaTeNIEM O BBIOOpE II1aBHOIO BUA, KOJIMYECTBAX BUIOB, Pa3pe30B
U JIp. I KQXKJIOW JeTanu OyAyIuX 3CKU30B. DTO MPeayNnpeIuT MosBIeHUE rpyObIX OIIMOOK B HUX.

[Tpu mpocTaHOBKE pa3MepOB Ha ICKU3aX JeTalei CICAUTD 3a MPaBUIBHBIM BEIOOPOM pa3Mep-
HBIX 0as.

B MNpEaAbIAYIICM 3aaHUH CTYACHTHI YK€ BBIITOJIHAIN 9CKU3bI IBYX I[eTaJ'IeI\/’I, HE B3aNMOCBsA3aH-
HBIX JIpYT ¢ ApyroM. I[ToaTomy npaBuiibHBINA BEIOOp pa3MepHbIX 0a3 ObUI TaM 3aTpyqHEH. B aToM xe
3aJJaHUM CTYJCHT 3HAET, KaK COCAMHSIOTCS JIETAN APYT C IPYTOM, KaKue pa3Mepsl SBISIOTCS Bax-
HBIMH, KaKue BTOpOocTeeHHbIMU. OH MOXKET ONpeAeIUTh, TJie BEIOpaTh KOHCTPYKTOPCKYIO 0a3y, rae
TexHosornueckyr. Ocobo cieayer oOpaTUTh BHUMaHUE CTYJIEHTOB Ha OOMEp W MPOCTAHOBKY pa3-
MEPOB CONPSIKEHHBIX (CONMPHUKACAIONINXCS) TOBEPXHOCTEN eTaiell. 31ech Haubosee yacThbl OINOKU
cTyaeHTOB. OcoOEHHO IIPpU MPOCTAaHOBKE pa3MepoB pe3bObl. Eciu Ha cTepKHE CTYAEHT JIETKOo 3ame-
pseT AuaMeTp ONpeeNeHUH pa3Mepa pe3bObl, U pa3MepoM pe3bObl sIBIIseTCs €€ HauOOoIbIINM aua-
MeTp. B ciydaB BHyTpeHHel pe3bObl B JeTalld pEKOMEHI0BATh CTYIEHTaM ONPEIENATh €€ ThuaMeTp
10 COTIPSDKEHHOMY € Hel pa3mepy Hapy>KHOU pe3bObl Apyroi AeTaiu.

[Tpu onpenenenuu mara pe3bObl 0COOEHHO B OTBEPCTHUSAX, KPOME HUCIIONIb30BaHUS pe3rdoMepa,
PEKOMEHI0BATh TPUMEHSITh OTIEYATKH pe3bObl. YacTo y CTy/IEHTOB BO3HUKAIOT BOIIPOCHI O HA3BaHUU
ACKU3UPYEMOU JIeTaIi. PEKOMEHI0BATH UM B ATOM CIIy4ae MPOCMOTPETh TEXHUUECKYIO JIUTEPATYPY
TOM 001aCTH, K KOTOPOU MPUHAJICIKUT JTaHHAsI COOPOYHAs €AMHUIIA U, COOTBETCTBEHHO, JIeTalb. B
m000M ciydae clieyeT MOMHHTD, YTO Ha3BaHUE JOKHO OBITh KpaTKUM. B HanMeHOBaHUSX, COCTO-
SIIIIAX U3 HECKOJIKUX CJIOB, HA TIEPBOM MECTE JJOJKHO OBITh UM CYIIECTBUTEIHHOE.

B c60pouHbIX 3CKH3a U YepTerka HE0OX0AUMO IIUPOKO MOJIb30BATHCS YCIOBHOCTSIMH U YIIPO-
meHusiMu, gonyckaembiMu 'OCTamu. Crieyer nuiib MpeiocTepedb CTYIEHTOB, YTOOBI BBITOIHSS
00JITOBBIC M BUHTOBBIE COEIMHEHMSI OHM MTOKA3bIBAJTIHM 3a30p MEXKIY CTEep>KHEM OoiTa (BUHTA U JeTa-
JIBIO, T.€. YEPTUIIN Obl AEMCTBUTEIHHOE N300paKEHNUE), a HE YIPOILIEHHOE, /1€ 3TH 3a30Pbl HE MOKa-
3BIBAIOTCSL.
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[Tpu 3amomHeHUN CTyAGHTAaMH CHEIM(PUKALINN HHOT]a MU TTOMYCKAIOTCS OUIMOKY TPH 3a110J1-
HeHHnH pazzena "coopounsie enuHuUIpbl". ClieayeT MOMHHUTD, YTO B 3TOT pa3zesl 3aliChIBAIOTCS CIie-
nuupyeMble U3enus, T.€. U3JeNNs UMEIOLUE CBOK CleHU(pUKALMIO (ApMUPOBAHHbBIE WU3JENHA,
II0JIHbIE, KJIEEHbIE, KJIaMaHble U Ap. uzaenud). [lpu atom neranu, BXOAAIIME B 3TO U3ENNUE, B OCHOB-
HYIO CHEeIM(UKALNIO HE 3alIUChIBAIOTCA.

Crnenyert Takke MpeIoCTeperarb CTyICHTOB OT HEMPABWIBHOTO 3alMChIBAHUS HAMMEHOBAHUS
KPETIC)KHBIX U3JIeTUi B pa3zen ""cTanaapTHeIe u3aenus’ . BerpevaroTes, HanpuMep, OMMOKH, KOoraa
BMECTO HAITMCAHUS JTMHBI 001Ta (BUHTA), TIOCIE YKA3aHUS JUaMeTpa pe3bObl, CTYJCHTHI YKa3bIBAIOT
miar pe3bObl WK JUITMHY pe3b0bl Ha cTepskHe Oouita (BUHTA). 11 mpaBUIILHOTO HANMMCAHUS CTaHIapT-
HBIX U3JICIUN B CHEIU(PUKAIUI0 PEKOMEHIOBATh CTYICHTaM TOJIb30BaThCSl YIeOHUKAMU, CIIPaBOY-
HUKaMHU U TabIuIel, TOMEIIeHHON B METOIMYECKOM pa3paboTKe MO BHIMOJIHEHUIO JAHHOTO 3a/1aHuUS.

HpI/IHI/IMaSI Y CTYACHTOB I'OTOBOC 3aJaHUC ITPU ITPOCTAHOBKC OLICHKU CJICAYCT YYUTHIBATH TIIA-
TCIBHOCTDH BBIIIOJIHCHHA 3CKHM30B L[eTaneﬁ, C60pO‘IHLIX OCKH3a U YCpPTCIKa, rpa(bnqecxoe O(I)OpMJ'Ie'
HHUC, CTCIICHb CAMOCTOATCIIbHOCTHU MX BBIIIOJIHCHHA, a TAKKC U CPOK CAa4Yu 3aJaHUs. HpI/I I[OCpO‘-IHOﬁ
caave 3alaHus MOXXHO ITOOHIPATH CTYACHTOB HpOCTaHOBKOﬁ MOBBIIICHHOM OLICHKU B LCIISIX CTUMY-
JIMpOBAaHUA 6I>ICTpeI\/JIHI€FO BBITIOJTHCHHA 3TOI'O 3aJaHusd.

1.8 MeToanka 00bsiCHEHUsI M BbIIA4YH 32/1aHNS M0 COCTABJIEHUIO COOPOYHBIX YepTeKei
1.8.1 [Toozomosxa k 06vACHeHUIO

[lepen HayaioM OOBSCHEHHS HEOOXOJAMMO TOATOTOBHTH OOpa3ilbl BBIMOJHEHHOTO 3aaHus
(cOopouHBIE YepTEkKH, ATHOOMBI C 3CKH3aMHU JIeTaleil 1 COOPOUHBIM ACKU30M). JKenatenbHo, YTOObI
ACKU3BI JIETAJICH B aJIbOOME COOTBETCTBOBAIIM COOPOUHOMY uepTexy u3aenus. [Ipu sxenanuu B mpe-
MapaTopcKoi BCErja MOKHO IMOA00PATh XOPOIIHe COOPOYHBIC YSPTEKH, BHIMIOTHCHHBIE CTY/ICHTaMH,
Y COOTBETCTBYIOIIME UM allbOOMBI C 3CKH3aMHU JIeTaJIeH.

CJ'IGI[YGT noATOTOBUTH N HECKOJIBKO O6p33HOB BBITTIOJTHCHHOI'O CTYACHTAMH BTOPOT'O 3alaHUA:
o ACTAJIMPOBAHUIO YCPTEIKaA 06]1_[61"0 BUa. Taxxe HeO6XO,Z[I/IMO B34Tb B npenapaTopCKOfI OJHO U3
I/I3Z[€J'IHI>1, Npe€aAHa3HAYCHHBIX CTYACHTAaM IJId BBINIOJIHCHUA JAaHHOT'O 3a1aHU .

1.8.2 Obwsacuenue.
a) Beenenue.

B navane cnenyer pacckazatb 00 00beMe pabOThI, COOOIIUTH O CPOKAX BBHIMOTHEHUS KaXIOM
paboThl, O TBEPJOM BBHIMOTHEHUU TpaduKa, O MOOIIPEHUH CTYACHTOB, BBHIOJHSAIOMINX 3a/IaHUs J10-
CPOYHO.

IIpu pacckassiBaHuM 00 00beMe pabOThI CleAYyeT KPAaTKO OOBSICHUTH CTYACHTAM pazHUILY
MeXy depTexxamu o01iero Buaa U coopounsiM. CkazaTh, 4TO MOJAPOOHO O yepTexax OOIIero Buaa
OyzeT paccka3aHo B CIIEAYIOIIEM 33aHUU.

Crnenyer OTMETUTh, YTO OCHOBHOM IIEJIbIO M3YYCHUSI Kypca WHKEHEPHOU rpadvKu SBISCTCS
HAYYUTbh CTYJAECHTOB COCTABIATh YEPTEKHU U YMTATh UX. [l0oCie BBIMOTHEHNS NPEeabIAyIINX 3adaHUI
CTYACHTHI YK€ HAYYWJIUCh COCTABJISATh YEPTEKHU OTACIbHBIX JAETANCH W YATATh UX. DTU 3HAHUS U
yMeHHUst OyAyT YKpEIUIeHbI, B TOomoIHeHe K HUM CTY/ICHTHI Hay4aTcsl COCTABIISATh UEPTEKHU U3ICITHH,
COCTOSAIIIMX W3 MHOTHX JIeTajel B COOpaHHOM BHUJIE, a MPHU BBHIMOJTHEHUH CIEAYIONIETO 3a1aHus (Je-
TaJIUPOBKA) M UATATh UX.

6) Conepxanue 3a7aHusl.

JI71s1 BBITIOTHEHUS TOTO 3aJaHMs CTYJEHTaM B TPEMapaTOPCKOW MPUTOTOBIIEHA COOpOYHAs
eIMHHUIIA (IeTaTl KOTOPOil JiexaT B sTUCHKaX SIIIMKA U PACIIOIIOKEHBI B TOH TIOCTIET0BATEIBHOCTH, B
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KaKOH MPOU3BOAUTCS cOOpKa 3TOro u3nenus). CTyIeHThI HCIOJB3YIOT SIIUK, COOTBETCTBYIOIIUN HO-
Mepy 3aj1a, B KOTOPOM IPOUCXOIAT 3aHATH TPYIIITEI M X HOMEPY BapuaHTa. PaboTa 1o BEIITOTHEHHUIO
3aJJaHHs IPOMCXOTUT BO BpeMsl YUeOHBIX 3aHATUI U B CBOOOIHOE OT 3aHATHIA BpeMs. Bo nzbexxanue
CpBIBA 3aHATHH B IPYTUX TPYIIAX KATETOPHUECKH 3aMPEIIACTCs CTYICHTaM BBIHOCHUTH SIIIIHK C J1eTa-
JSIMH 32 TIPeieNibl YePTEeKHBIX 3a710B. Heo0X0quMo cooOmuUTh CTYACHTaM, YTO OHU MOTYT JISl BBI-
MOJHEHHsI ATOTO 33/1aHMs HCIIOIb30BaTh CBOM COOpOYHBIC €AMHUIIBI. M3menus MOmKHBI OBITH 11O
HA3HAYEHUIO OMM3KUMHU K IPOQMII0 JUCUUIUINH, n3ydaeMbix B PIPTY. Dto u3genue u3 obmactu
ANIEKTPOTEXHUKH, PATUOTEXHHUKH, DIICKTPOHUKH, MpubopocTpoeHus U T.1. COOpOYHBIEC €AMHUIIBI
JOJDKHBI JIETKO pa3OMpaThCsi M cOOMPAThCs, UMETh JOCTATOYHOE KOJHMYECTBO JAeTaneld, He ObITh
cnuIkoM Menkumu. [lepen mcmonp3oBaHMeM CBOETO M3AETHS Ul BBIOJTHEHUS 3aJaHUS CTYICHT
JOJKEH TOJIyYUTh COTJIaCUE CBOETO MPEToaBaTelIs.

CTyneHTOB, OJB3YIOMINXCS SIMIMKAMH C ACTATISIMU CISIYeT Yalle IpeIynpexaaTh 0 Oepex HOM
OTHOILIIEHUU K JETAJSIM, HE TEPATh UX, YTO ITUM K€ SIIIIMKOM MOJIb3YIOTCS CTYAEHTHI MHOTUX TPYIIIL.
[ToTeps netaneit 3aTpyAHUT BBITOJTHEHHE COOpOYHOTro YepTexka. [Ipu oObACHEHHH copepKaHus 3a-
JaHUs CIEAYeT CKa3aTh, YTO CTYACHTHI, KpoMe cOOp, uepTeka 1 3CKu3a co crienu(uKannei, BoII0I-
HSFOT CKU3BI JIeTajeii COOpOYHON eIMHUIIBI. Bee 3TH 4epTeku M ACKU3BI MPOBEPSIOTCS MPEIo1aBa-
teneMm. Ha cOopounom uepTexe OyayT n300pakeHbI BCE ICTAIH, BXOASIIUE B COOPOUHYIO STUHUILY.
[Ipu paccka3plBaHUM CTYJEHTaM O JIMTEPAType, UCIOJIb3YEeMOW IPU BBIOJIHEHUH 3TOTO 3aJaHus,
clieryeT oOpaTUTh X BHUMAHKME Ha METOAMYECKHE pa3paboTKy Kadeapsl 1Mo BHIMOIHCHHIO COOpOY-
HBIX yepTexeil. T.K. cTyneHThI onaTh Oy1yT COCTABISAThH ICKU3BI eTalIeH, TO UM, KPOME CTaHIapTHBIX
Y49eOHUKOB M CIIPABOYHHUKOB, TOHAIOOUTCSA M METOIUY. pa3paboTka Kadeaphl M0 COCTABICHUIO 3C-
KHW30B JIeTaJICH.

r) CoemuHeHUs.

Cnez[yeT paccka3aTb CTYACHTaM O TOM, YTO BCC J€TaJiM, BXOAJAIIHC B C60pO‘IHBIe CAMHUIBI,
COCAUHCHBI APyl C APYIroOM TEM HJIM MHBIM crmocodboM. MOKHO HarJis1JIHO Ha MPUMEPEC HECKOJIbKUX
I/ISI[GJ'II/Iﬁ IMMOKa34aTb pa3JIMYHbIC BUbL COCHHHCHHﬁ.

Bunel coenrHeHni, ¢ KOTOPHIMU O3HAKOMSITCS CTY/ICHTHI B IIpOLiecCe OOBSICHEHUS TeOpeTHuye-
CKOT'0 Marepuala, SBJII0TCS HauboJliee yacTo yrnoTpeOisieMbIMH, C HUMH ITPUJIETCS] BCTPEUAThCS KaXK-
JIOMY CTYJIEHTY IPY BBIMOJTHEHUH COOPOUYHBIX YEPTEXkKEH, TOITOMY Ha UX N300paKeHHE Ha YyepTexax
cieayeT oopaTuTh 0co00e BHUMaHHME.

Haubosnee yacto BcTpedarouMes crnocoboM COeTMHEHUs IeTallell sSBiseTcss pe3b0boBoe - KO-
Ir71a JIB€ JleTanu (01Ha C Hapy>KHOMU, Apyras - ¢ BHyTpEHHEH pe3p0amMM) CBUHUMBAIOTCA IPYT € IPYTOM.
[Tpu BBINOJTHEHUHU TAKOTO COEAMHEHUS CTYJAEHThI OUYeHb YacCTO JIENal0T ONIMOKU, HEBEPHO N300pakas
HapyXHYIO pe3b0y, 3aBUHUEHHYIO BO BHYTpeHHI00. ClielyeT MOMHHUTh, YTO NMPHU TAKOM COETMHEHUUN
IpearnosaraeTcs, YTo Hapy>kKHasi pe3b0a 3aKphIBaeT BHYTPEHHIOIO.

[Ipu oObsicHeHNH uepTekel 6osiee CIOKHBIX BUIOB COeIMHEHUN AeTaneil (00ITOBBIX, BUHTO-
BBIX U JIp.) CJIeJyeT HallOMUHATh CTYJCHTaM, YTO 3TO NMPOCTeiIIne COOPOUHbIE YEPTEKH, T.K. HA HUX
M300pakeHbI HECKOJIBKO JIeTajeil B COOpaHHOM BHUJIE.

Cpazy ke HeoOX0AUMO 3HAKOMHUTh CTYJEHTOB C YCJIOBHOCTSIMH U YIPOUICHUSMH, IPUMEHse-
MBIMH TIPY BBITTOJIHEHHH COOPOYHBIX yepTexeir. OMHO M3 HUX BCTPEUASTCS BO BCEX BUAAX COCIUHE-
HUMH - U1 TaKUX JeTanel, Kak OONThI, BUHTHI, 3aKJICTIKH, IIIMOHKH, ITU(THI, HE MMYCTOTEIbIEe BaIbl U
OCH, IITUH/ICIH, IIaTYHbI, PyKOSTKA U T.J., €CJIM OHU TOMAIal0T B MPOJOIBHEIN pa3pes, TO OHU T0-
Ka3bIBalOTCs He paccedy€HHbIMU. [Ipn n300pakeHNH OOJATOBBIX COEAMHEHUN Ha COOPOYHBIX YepTexax
6ouT, raifiky u maidy HaJ0 PEeKOMEHJI0BAaTh CTY/AE€HTaM BbIUEpUYMBATh HE MO pa3Mepam, B3ATHIM M3
I'OCToB, a 110 YCIIOBHBIM COOTHOILIEHUSIM Pa3MEpPOB ATUX JeTajeil, UMEIOLIMMCS BO BCeX y4eOHHKaX
no uHx. rpaguke. Cienyer oOpaTUTh UX BHUMAHUE, YTO BCE 3TU COOTHOIIECHUS MOJCUUTAHbI OT Be-
JMYUHBI - qraMeTpa 6onra. CTep:keHb 00JITa BCTABIISETCS B OTBEPCTHE COCTMHIEMBIX JeTaje, KO-
Topoe Oonblie tuamerpa 6onra npumepHo Ha 10%, mosTomy mpH BeYEpUYMBAHUU YepTexa O0NITO-
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BOT'O COETMHEHMS JOJDKEH OBITh IMOKa3aH 3a30p MEXy CTep>KHEM 00JITa M OTBEPCTHEM Y COeIMHSse-
MbIX fetaneit. Cienyer paccka3aTh PO YIPOIIEHHBIE U YCIOBHBIE H300pakeHUs 00 TOBBIX, BUHTO-
BBIX U Jp.

[Ipu paccka3plBaHUU O BUHTOBBIX COCIMHEHUSX OOpAaTHTh BHHUMAaHHUE, YTO pe3bOOBas 4acTh
BHHTa BBUHUMBAETCs B pe3b00BOE OTBEPCTHE JIeTalu. B BepXHeil geTanu npocBepiiuBaeTCs 3apaHee
OTBEpCTHE HECKOJIbKO Ooublero pazmepa (nmpumepno Ha 10%), uem nuametp crepkus BuHTa. [lpu
BBIYEPUMBAHUM BUHTOBBIX COCMHEHUN CTYJEHTBI BCTPEYAOTCS €1E C OJTHOM YCIIOBHOCTBIO, HE 3HAs
KOTOpoOil nomyckaroT omuOku. LInuiel BUHTOB N300paXkatoTcst HA OTHOM MPOEKIUU - 10 OCHU BHUHTA,
Ha Jpyroi - noj yriom 45° xk pamke (110 3aMKHYTOMY KOHTYpY), 0003Ha4atoT JINHUEHN - BBIHOCKOH,
3aKaH4YMBaAKOIIEHCA OKPYKHOCTHIO 0 3-4 MM.

[Tpumoii mim Kiei B pa3pes3ax U Ha BUJAX U300pakaroT yTOIIICHHON JTUHUCH.

VYcnoBHOEe 0003HAUYEHHE CBAPHOTO IIBA HAHOCAT HA TOJIKE JIMHUU-BBIHOCKH, TTPOBEICHHON OT
n3o0paxeHus. [Ipu 3ToM eciii OB BUAMMBIH - YCIIOBHOE 0003HAYCHHUE HAHOCAT HAJl TIOJIKOM, a €CITN
HEBUAUMBIHN - IO ITOJIKOU.

CTy,I[eHTaM CJICAYCT CKa3aThb, YTO U3 DTUX TPEX COCJIMHEHUI Haunboee pacipoCTpaHCHHBIM B
PAITUOIJICKTPOHUKE ABJIACTCA rmamka.

0) Coodepoircanue coOopouHoeo uepmedica

[Ipu 00OBsCHEHNH ITOTO MaTepHana, He0OOX0UMO HAIIOMHUTh, YTO TaKO€ COOPOYHBIN YepPTEkK
Y JUTSl 4eT0 OH HYXKEH. DTO YepTexk, Ha KOTOPOM m37eine (COOpoUHasi €eIMHUIIA), COCTOAIIEE U3 psjla
neranei, u3o0paxkeHo B coOpanHoM Buje. OH npeaHa3HaueH B OCHOBHOM JJIs iesield COOpKH, T.€. 10
HEMY COEIUHSIOTCS JIeTall B COOpPOYHbIE €UHULBI U KOHTPOIUPYIOTCS 3TH padoThl. [Ipn HeoOxo-
JMMOCTH Ha COOPOUHBIX YepTeKax MPUBOAAT JaHHBIE 0 paboTe U3/IeNHs, O B3aUMOJICHCTBUU €ro ya-
CTEHM, KOHCTPYKTUBHOE YCTPOUCTBO HEKOTOPBIX ACTAIIEH.

Crnenyet ckazaTh elie pa3, YTo K COOpPOUHBIM YepTeKaM OTHOCSTCS U UEPTEKHU TOJIBKO UTO pac-
CMOTPEHHBIX Pa3IUYHBIX BUJIOB Pa3beMHBIX U HEPA3bEMHBIX COCIMHEHHM, a TaKKe apMUPOBAHHBIX
(oTmpeccoBaHHBIX ) U3JIENHIA, KOTOPhIE U3TOTOBISIOTCS B IIpecc-(hopMax COBMECTHO C TIACTMACCOM
unu pe3uHoil. CiemayeT BHUMATEIIBbHO PACCMOTPETh CO CTYJIEHTaMU COOPOYHBIE YEPTEXH, MPEI0-
KCHHBIE B KaUueCTBE 00pa3llOB M OMPEAECTUTh UX OCHOBHBIE PAa3IMUMs MO CPABHEHHUIO C YepTExKaMHU
netaneit. KomnuecTBo n300pakeHNA BHIOUPAETCS, KaK U JUIsl YepTEKeH neTaneil, MUHUMaIbHbIM, HO
JIOCTATOYHBIM I TIOJIHOTO TMOHUMAHHS O croco0ax COeMHEHUs AeTaneil Mexay coboii. ['maBHOe
n300pakeHue U3AeNus JOHKHO JaBaTh HAaMOOJbIIEe MPEACTABICHUE O €r0 KOHCTpyKuuu. M3nenue
Ha HeM, Kak MpaBuIIo, u300paxaercs B paboyeM monoxeHun. OOpaTUTh BHUMaHUE CTYACHTOB UTO
Ha pa3pe3ax MpU HAHECEHUU IITPUXOBKU CMEXHBIC JIETaIu IMTPUXYIOTCSA B pa3HYIO CTOPOHY, YTOOBI
nerye ObLIO Pa3INuUTh OTAENbHbIE NeTanu. Ho cieayer oTMETUTh, UTO OJHA U Ta e JeTallb Ha BCeX
M300pakeHUsIX COOPOYHOTO YepTeka JIOJDKHA MITPUXOBATHCS B OJJHOM HAMpPaBJIEHUHU, YTO 00Jierdaer
yTeHue yeprexa. [Ipu mTpuxoBKe CMEXKHBIX CEUEHUH Tpex u Oenee aeranel, mepBbie 1Be JAeTalu
MITPUXYIOTCS B Pa3HbIE CTOPOHBI, @ Y TPEThEH U MOCIEAYIOMNUX U3MEHSIOT IIar MTPUXOBKH, WU
CABUTAIOT JIMHUU IITPUXOBKU B OJJHOM CEUEHHUH 10 OTHOUIEHUIO K IPYTOMY.

KenarenpHo npu O0OBSICHEHHH CTyJACHTaM 00JITOBOrO ¥ BUHTOBOT'O COCI[I/IHCHI/Iﬁ HAYCPTUTH 3TU
COCIUMHECHUA Ha JOCKE, XOTs OHHU U €CTh B }II/Ia(l)I/IJ'IBMe. BpeMeHI/I 9TO 3aliMeT HEMHOI'0, HO IIPpaKTHKa
IMOKAa3bIBACT, YTO 3TO OKYIIUTCA B ,Z[aﬂbHeﬁ].HeM, T.K. IPEAYHPCIKAACT BO3SMOKHBIC OIIMOKHU IIpH BbI-
IIOJJHEHHH 3aJlaHUA U HAaITMCaHUHU KOHTpOJ’IBHOﬁ pa60TLI.

I'oBopst cTyzneHTaM Mpo IINOHOYHBIE U IIJIMIEBBIE COSIUHEHMS], HAZJO0 CKa3aTh, YTO B pPaguo-
AJIEKTPOHUKE, MPUOOPOCTPOSHUH OHM BCTpeyaroTcs KpaiiHe penko. Bunoit Tomy HeOonbiime aua-
METpHI BAJINKOB, OCEH, BCTPEUAIOIIUXCS B MpUOOpax M ycTporcTBax 3TUX obnacteit Texuuku. Hanbo-
JIe€ pacIpOCTPAHEHbI 3TH BU/IbI COEUHEHNM B CTAHKOCTPOEHUH, aBTOTPAKTOPOCTPOEHUH. B paano-
TEXHUYECKUX, MPUOOPOCTPOUTENBHBIX U JIp. OTPACHISIX MPOMBIIUIEHHOCTH 0o0Jiee pacIpOCTPaHEHO
mTU(TOBOE COSAUHEHHE JeTaICH.
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BCC BBIIIIC paCCMOTpeHHBIe COCANHCHUS ,[[eTaHeﬁ HA3bIBAKOTCs paS’beMHBIMI/I, T.K. UX MOXKHO
JIETKO pa300path mociie cOOpKH, 0€3 MOBPEKASHHUS AeTaliel, BXOAAIMMX B coenuHeHue. [locnemyro-
mue COCANHCHUA, KOTOpBIe 6YI[YT O6T>SICH$ITBC$I CTyIIeHTaM, HAa3bIBAKOTCA Hepa?;’beMHBIMI/I, T.K. UX
HEBO3MOXKHO pa3o0parh 0e3 moBpexaeHus aetanei. Tak, HanpuMep, B ciiydae pa300opKH 3aKJIenoy-
HOT'O COCIMHEHUS PUXOIUTCS IPUMEHSTh BEIPYOKY BHICBEPIMBAHKE, TA30BYIO PE3KY U IpyTHeE OIe-
paru, BeIyIue K mopye M pa3pymieHUI0 CoeTMHsAeMBbIX AeTaieii. [Ipu paccka3pIiBaHHH O 3aKJICIIOY-
HOM COCINMHCHUHN peKOMeHHyeTCH KpaTKO OCBCTUTH TeXHOJIOI‘I/I'-IGCKI/Iﬁ Hpouecc BBIIIOJIHCHUSA 5TOI'O
COEIMHEHHS.

[Ipu 00bscCHEHNHU CBapHBIX, MAsHBIX U KJIEEHBIX COEAMHEHUN 00paTUTh BHUMaHue Kak 0003Ha-
YaroTCs 3TU COeMHEHUS Ha yepTexax. [[puHuunuanbHoe oTandre 0003HaYeHHs CBApHOTO 11Ba, CO-
CTOUT B TOM, YTO K MECTOPACIIOJIONKEHHUIO 3TOrO 1IBA IPOBOJUTCS OJHOCTOPOHHSISI CTPEJIKA, a K masi-
HOMY U KJI€EHOMY - OOBIUHAs ABYCTOPOHHSIS.

YacTo cTyIeHThI J0MYCKAIT OMIMOKY, UCIIOJB3YsI U1l 0003HAUCHHSI CBAPHOTO IIBA JBYCTOPOH-
HIOIO CTPEJIKY.

[11BBI, BBIIIOJHEHHbIE CBAPKOM, MaKO, CKJIEUBAHUEM 110 IEPUMETPY CHPOCIT, IOYEMY Ha HUX
Maino pasmepoB. Cienyer cka3aTh, YTO B OTJIMYME OT pabOUYUX yepTexeil neraneld, Ha KOTOPBIX
JIOJKHBI OBITH ITOCTABJIEHBI BCE pa3Mepbl, K COOPOUYHBIM UepTeXaM 3TH TPeOOBaHUS HE MpeAbsBI-
I0TCA, T.K. OCHOBHBIM U3 Ha3HaYEHUI cOOPOYHOI0 YepTerxa ABISETCS MPOBEACHUE ITpoliecca COOpKU
rOTOBBIX JieTaneil B uzaenue. [1oaromy Ha cOOpOUHBIX YepTek)axX HAHOCAT HE BCE pa3Mephbl, a JIHUILb
Te, 63 KOTOPBIX HEBO3MOXKHO WJIM TPYAHO YCIICITHOE MOJIb30BaHKe yepTexamu. Ha cOOpovHbIX uep-
TeXax MPOCTABISIIOTCA: a) rabapUTHBIE pa3Mephl U3JieNnus 0) yCTaHOBOYHbIE U NPUCOEAUHUTEIbHbIE
pa3Mepsl, B) pa3Mepbl, KOTOPbIE JOJKHBI ObITh BBIIIOJHEHBI UM TPOKOHTPOIMPOBAHBI 110 JAHHOMY
cOOpOYHOMY UEPTEXKY, I') HEOOXOAUMBIE CIIPABOYHBIE pa3MEPHI.

[Tokazatp cTyneHTam Ha 00pa3liax MpOCTaBIEHHBIE Pa3MEPbI U MOSICHUTh UX OTHOIICHUE K I1e-
PEUHUCIIEHHBIM BBIIIE TPYIaM pa3MepoB. Tak K rabapUTHBIM pa3MepaM U3JeNusi OTHOCITCS JUINHA,
IIMPYHA, BBICOTA U3/ENNs, KOTOPhIE HAHOCSITCS C YYETOM KpailHMX IOJIOKEHUM, BbIIBUTAIOLIUXCS
WJIM IOBOPAYMBAIOIIUXCS IeTallell ¥ 6e3 ydyeTa 3TUX MOJIOKEHHH.

K ycTaHOBOYHBIM M NMPUCOEIMHUTENIBHBIM pa3MepaM OTHOCSTCS: KOOPJAMHATHI MEXAY OCSIMHU
KPEIIEeKHBIX OTBEPCTUHN B KOPITyCE, MPEIHAa3HAYCHHBIE U KPEIUICHUS U31eIUs, JUaMETPbI OTUX OT-
BEPCTHI, pa3Mepbl ONIOPHBIX OCHOBAHUI U PYTHE pa3Mepbl, HEOOXOUMbIE 1711 YCTAHOBKHU U ITPHUCO-
€AVHEHUS JaHHOTO U3JENNs I OKCILTyaTaluu.

Crnenyer OTMETUTh, UTO JEJICHHME Pa3MEpPOB Ha OT/AEIbHbIE I'PYMIbI ycioBHOe. HekoTopbix
Ipynn pa3MepoB Ha COOPOUHBIX YepTeKax BOOOIE MOXKET HE ObITh, @ JPYTHe MOTYT ObITh OJHOBpE-
MEHHO OTHECEHBI K pa3HbIM Ipynnam: €) crenudukanus 1 HoMepa no3uuuil. CTyieHTam cienyer
OOBSICHUTB, YTO KK COOPOUHBIN YEPTEK TOJHKEH UMETh CIICIIU(UKAIIIO, KOTOPas TPECTABISIET
cO0OH CaMOCTOSTENIbHBIA TEKCTOBBIM KOHCTPYKTOPCKMIA JOKYMEHT U BBIMOJHSAETCS Ha OTAEIbHBIX
muctax oymaru opmara A4. Ha oOpa3iiax cOOpouHbIX YepTekel oKka3aTh CTYA€HTaM MPOCTABIIECH-
HbIe HOMEpa MO3ULUI COCTABHBIX YacTel U3JeNusl, UJCHTUYHbIE 3aMUCAM B CIICIU(PHUKAIINH.

[Tocne 3TOro NPUCTYNUTH K MOAPOOHOMY OOBSCHEHUIO O COCTaBICHHUH clielr(UKaIK U TPo-
CTaHOBKE HOMEPOB NO3ULUi. '

Crnenudukanus onpeaesieT COCTaB COOPOUYHON €TUHUIIBI M1 HEOOXO0IMMa ISl H3TOTOBIICHUSI U
KOMILIEKTOBaHUSI KOHCTPYKTOPCKUX JIOKYMEHTOB U IJTAHUPOBAHUS 3aI1yCKa B MPOU3BOJICTBO yKa3aH-
HBIX u3aenuil. OHa cocTaBseTCs Ha KKyl COOpOUYHYIO eIMHUILY o popMme, yetaHoBieHHOo# ['OC-
Tom 2.108-68. ®opma crienuduKany BhIBEIICHA B YEPTEIKHBIX 3aJIaX, UMEETCS B METOJIMUYECKHUX
nocobusx u yueOHukax. Hambonee gacto BcTpeduaeMoil omnOKo#M, Tpu U3rOTOBICHUH CTYACHTaMU
dbopmel crienudukanuu, saseTcs cieayromas. OCHOBHAsI HAIMUCH CIIeNU(DUKANN OTINYAETCS OT
OCHOBHOH Hanmucu ueprexa u BoinonHserca no OCTy 2.104-2006 (popma2). dopma u pazmepsl
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rpad 3TOil OCHOBHOM HAIIMCH UMEETCS B YEPTEXKHBIX 3ajlaX U yuyeOHo nmuteparype. OCHOBHOE OT-
nu4ue e€ - OT OCHOBHOM HAJIUCH IS YepPTeXel B BbICOTE - 40 MM (11 yepTexen 55 Mm).

O6paTI/ITb BHUMAaHHEC CTYACHTOB, YTO CHeI_[I/I(bI/IKaI_II/II/I B O6H_ICM ci1ydac€ COCTOAT U3 pa3aciioB,
KOTOPBIC pacCliojiararoT 1pu e€ 3aMoJIHCHUHU B CICOYIOIEM ITOPAOKE:

- TOKyMEHTAIIHs;
- KOMIUIEKChI COOPOYHbBIE EAUHUIIBL;
- JIeTallu;

- CTaH/IapTHBIC U3/IEIIHS;

- IPOYUE U3IEIHS;

- MaTepuallbl;

- KOMIUIEKTBI.

Haspanue kaxjoro paszesna yka3bIBalOT B BHJIE 3aroyioBka B rpade "HaumeHoBanue” u moj-
YEPKUBAIOT MOCIIE KAXI0T0 pasjiena crueudukaniuu Heo0X0IUMO OCTABIISITh HECKOJIBKO CBOOOHBIX
CTPOK JIJIS1 JJOTIOJTHUTEIIBHBIX 3aITUCCH.

OOBSCHHUTD CTYIEHTaM KaK 3aroHATh Tpadsl cnenuduranuu. B rpade "dpopmar" 3anmceBaroT
obo3HaueHue popmata yeprexa. [ neraneil, Ha KOTOpbIE HE BITYIIEHBI YEPTEXH, B Ipade 3amnu-
ceiBatoT: BU. B rpade "30Ha" yKa3bIBAIOT U151 CJIOKHBIX YepTexKel 00IbImX (opMaToB 0003HAUCHUE
30HBI, B KOTOPOH HAaXOAMUTCS HOMEp MO3ULMHU COCTaBHOM 4yacTu uzaenus. B rpade "mo3" (mo3uius)
YKa3bIBalOT MOPSIIKOBbIE HOMEpA COCTaBHBbIX yacTe uzgenus. ['pady "oOozHaueHue" cTyaeHTHI B
HallleM UHCTUTYTE He 3anoiHAT. Heo6XxoqumMo UM ckas3arbh, YTO Ha MIPOM3BOJICTBE KaXIOMY U3/e-
JIMIO 10 KJIacCU(UKATOPy MPUCBAaUBAETCS CBOE 0003HAUYEHNUE, KOTOPOE U 3alMCHIBACTCS B CIIELU(H-
kauuto. B rpade "HaumeHoBaHuE" yKa3bIBalOT HAUMEHOBaHME JTOKYMEHTOB, U3/IE€IMIA M UX COCTaB-
HBIX YacTell B COOTBETCTBUU C pasnenamu crneunpukamuu. B rpade "kon." (kommdectBo'") ykasbl-
BAaIOT KOJIMYECTBO COCTaBHBIX YacTel B U3/IEIHU.

B rpade "nmpumeuanue" 3anuchIBalOT NOMOJHUTENbHBIE JaHHbIe. Hampumep, ans neranei, Ha
KOTOpBIE HE BBIMYIIEHBI YepTexH — Maccy. Crneayer 0cob60o 0OpaTUTh BHUMAHHE, UTO CrielU(DUKAIIHS
3aIoJHsIEeTCs CBEPXY BHU3, HOMEPa MO3ULINN POCTABIISAIOTCS HAa HEH B BO3pacTarolleM Nopsiike nud-
poBoro psana. O Gonee MOAPOOHBIX CBEAEHUSX MO 3aMOJHEHUIO CHEIH(PUKAIUU CTYIEHTHl MOTYT
y3Hatb B [OCTe 2.108-68.

[Tocne BbIMONHEHUSI COOPOYHOrO YepTeka M 3arOJIHEHHs ClleU(pUKAIUN CTYAEHThl IPUCTY-
MAaKOT K MPOCTAHOBKE HOMEPOB no3ulinid. Ha cO0poyHOM uepTexe cocTaBHbIE YaCTH U3/ENINs HyMe-
PYIOTCSI B COOTBETCTBUU C HOMEPAaMU MO3ULIMH, yKa3aHHBIMU B cnienndukanuu. Homepa no3unuit Ha
cOOpPOYHOM UYePTEKE HAHOCST, KaK MPaBWIIO, OAUH pa3. [IpocTaBisroT ux cienyrommm oopasom. Ha
JIETAJIA CTAaBAT TOYKY, OT KOTOPOMl IPOBOJSAT JIMHUIO-BBIHOCKY, KOTOpasl 3aKaHYMBAETCSI NIOJIKOM, Ha
KOTOpOI U cTaBAT HoMep no3uiuu. OOpaTuTh BHUMaHUE CTYJEHTOB, YTO HOMEp MO3UIUH JI€TaIH
MIPOCTABIISIETCA HAa TOM €€ U300pakeHuH, TJIe OHa IT0Ka3aHa HanOoJsee HarIsiiHO. JIMHUK-BBIHOCKY HE
JIOJKHBI TIEPeceKaThbCs MEeXAY cO00i, He JOKHBI ObITh MapajiedbHbl JMHUSM IITPUXOBKH, IO BO3-
MO>KHOCTH HE JIOJDKHBI IepeceKkaTh U300paXKeHne JAPYrUX COCTABHBIX YacCTel, a TakKe pa3MEepHBIX
TuHUN yepTexa. HoMmepa mo3uiuili pacnonararoT napauieibHO OCHOBHOW HAANUCH YEepPTEka U HUX
TPYNIIUPYIOT B KOJOHKY WM CTPOUKY T.€. O BEPTUKAIBHON MM ropu30oHTaNIbHON npsamoil. Hpudr,
ynoTpeOasieMblid /Ui MPOCTAaHOBKM HOMEPOB IO3UILIMN, JOJKEH ObITh Ha 1-2 pasmepa Oosblie
mpudTa, BBIOPAaHHOTO JUI MPOCTAaHOBKH pa3MepHBIX yncel. [IponsmocTpupoBaTh CTyAEHTaM Ha 00-
pasiax cOOpOUHBIX YepTeXe BBILICTIPUBEICHHBIE TPaBHUIIA.
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K) BBITIOJTHEHUE YEPTEXKEN apMUPOBAaHHBIX JETaJIEH.

B pazgene o comepkaHuu cOOPOUHBIX YEPTEXKEU KPATKO YIIOMUHAIOCH, YTO YEPTEKH apMUPO-
BaHHBIX I/I?;Ile.HI/Iﬁ BBITIOJIHAOTCA KaK C60p0‘-IHBI€. CnenyeT IIOMHUTD, YTO IIpaBuJia BBIIIOJIHCHUS 3TUX
YyepTexkel paccMaTpUBAIOTCS MOJAPOOHO BBUY HATUYMS TaKUX M3IEIUNA Y MHOTUX CTYICHTOB B CO-
CTaB€ HMX 3aJaHu. CTYI[GHTLI, HC 3HAIOIIKUC 3TUX MpPAaBUJI, BBIIOJIHAOT 3CKU3LI C I‘py6LIMI/I OIJ_II/I6-
kamu. Crenyer pacckasaTh UM, YTO B HACTOsIIEee BpeMs Bce Oosiee MMPOKOEe MPUMEHEHHE BO BCEX
O6HaCTHX TCXHUKH HAXOIAT apMUPOBAHHBIC U3ACIINUA, U3TOTOBIACMBIC C IIPUMCHCHHUEM HAIlJIABKU
WM 3aJIUBKU KaKUX-JIMOO TOBEPXHOCTEH, WIIM 3JIEMEHTOB JIeTalei METalJIOM, CILJIaBOM, IJIaCTMAac-
COM, PE3UHOM U T.JI.

CTyneHThI yaiiie Bcero OyayT BCTpeuaThbCs ¢ H3ACTHSIMU, IPEICTABISIONUME CO00M METaLIN-
YECKYI0 apMaTypy, 3aJUTYI0 IJIaCTMAacCOi. APMUPOBAHHBIC U3/ICTHUS - HEPA3beMHBIC COCTUHEHUS.
YepTexu Takux u3AeIuid opOpMIISIOT KaKk cOOpOUYHBIC, HO CO CBOMMHU ocoOeHHOCcTsIMH. [Tpu BbImOI-
HEHUU YepTeKeW TakuX m3aenuii Ha ¢opmate A4 cnienuUKaIUIO JOMyCKAeTCs pacroyiaraTh Hajl
OCHOBHOU HaJIIMCHIO 3TOr0 YepTeka. E€ B 3TOM cityuyae 3amoiHSIOT B TOM XK€ MOPSIKE U 110 TOH e
dbopMme, UTO U creUPUKAIINIO, BEITIOTHCHHYIO Ha OTICIBHBIX JHCcTax. [[oq4epKHyTh, YTO OCHOBHYIO
Haanuch BoinonHsA0T o 'OCT 2.104-2006 (dhopmar 1).

HeoOxonuMo cka3zarb, 4TO B Y4eOHBIX UepTEKaxX apMUPOBAHHBIX U3JICIHNA, BHIITOJHEHHBIX Ha
Oonbimux yem A4 popmarax, cienuuKaIo pa3penaeTcs TakKe pac mojaratb HaJl IITAMIIOM, a B
MIPOM3BOJICTBEHHBIX JK€ UYEPTEKAaX B AaHAIOTHYHBIX CIIydasx €€ BBINOJHAIOT HA OTACJIBHBIX JIUCTaX
dbopmarta A4. KakoBsl ke 0COOEHHOCTHU BBITIOTHEHUS YePTEKE apMUPOBaHHBIX u3nenunii? OcobeH-
HOCTH 3aKJIFOYAIOTCS B MIPOCTAHOBKE Pa3MEpPOB WM B 3amojHeHUH crienupukanuu. Kak npasuio, Ha
MIPOM3BOJICTBE HA apMaTypy BBITYCKAIOTCS OT/IEIbHBIC YEPTEKHU, TO HA YEPTEIKE ApMUPOBAHHOTO HU3-
JIeJHsl Ha Hel MPOCTABIISIFOTCS JIMIITL OCHOBHBIE pa3Mephl, a Ha TUIACTMACCOBYIO YacTh U3/ MIPO-
CTaBJISIFOTCS BCE Pa3MepBhl.

[Ipu 3anonHennu crnennduKauy AeTaal apMaTypbl 3alUChIBAlOTCS B pasaen ~ Jleranu" cre-
nudukanuu. IlnactMaccy, pe3uHy KOTOPbIMU 3aJIMBalOT apMaTypHbIE AE€TaNH, 3alMChIBAIOT B CIIECLU-
¢dukauu B pazien "Matepuanbl” ¢ ykazaHueM B rpade "konnuectBo" ux macchl. ClielyeT moKa3aTh
CTY/IEHTaM MpUMepbl 0(hOPMIICHHUS TOJOOHBIX YEPTEkKEH.

1.9 PexomMenganuu no INJIAHUPOBAHUIO BPEMEHH, OTBCACHHOMY HA U3YYCHUEC TUCIH-
IJIMHBI

Bpewmsi, oTBoIMMOE Ha OCBOCHHE AMCIMILTUHBI, HEOOXOAUMO pacxoaoBath 3pQexTuBHO. Dh-
(heKTUBHOCTH HMCTIOJB30BaHUSI BPEMEHU MOKHO JIOOUTHCS, €CJIM BBITIOJHSTH CIEAYIOIINE PEKOMEH-
Jaluu:

— IOCELIANTE BCE 3aHATHUS COIIACHO UX PACIHMCaHUIO;
— paboTaiiTe peryasipHoO, He HaKallJIMBalTe HE BHIIOJHEHHBIX TpapuuecKux padort;
— BBITNIOJIHANTE YEPTEKN B YCTAHOBIIEHHBIN CPOK;

— OCHOBHYIO YacTh UepTekeil He0OXOAMMO BBIMOIHATH Ha 3aHATHUSAX MO KOHTPOJIEM Ipernoa-
BaTels;

— KaXJIbIi CTYACHT JOJKEH UMETh Ha0Op YEePTEKHBIX MHCTPYMEHTOB M YMETh UMH MOJb30-
BaThCA,

—9TOOBI 6I>ICTpO N KaUCCTBCHHO BBIIIOJIHATD UCPTCIKH, ocBauBaiiTe IMPUCMBI YCPUCHUS;
— [pu CaMOCTOSTEILHOMN pa60Te BBIIIOJIHANTE YCPTECIKU B UCPTCIKHLIX 3aJIaX,

— TS BBITIOJIHEHMSI UEPTEXKEN UCIIOIB3YITE THEBHOE BpEMS;
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— B TCUCHHE HECH YACTUTE BPEMs CAMOCTOSTeIbHOMY HM3ydeHuto ctanaaproB ECKJI, yue0-
HOU U CIIPAaBOYHOMU JIUTEpATYPE.

1.10 Pexomenaauuu mo padore ¢ JUTEPATYPOii

Teopernueckuii ¥ MPaKTUUECKUM KypC NUCHUILUIMHBI CTAHOBUTCA 00Jiee MOHATHBIM, KOT/Ia J10-
MOJTHUTEIBHO K MPOCIYIIUBAHUIO OOBSICHEHHS U BBIMOJIHEHUS YCTAHOBJIEHHOro oO0bema rpadude-
CKUX pabOT M3y4yaroTCsl pa3linyHble Y4eOHbIE YEPTEkKH, [0 COACPKAHUIO MPUOIMKEHHBIE K TPOHU3-
BOJICTBEHHBIM uepTexam; ctanaaptsl ECKJI, HopMaTuBHbBIE TOKyMEHTHI, CIPAaBOYHUKU U YIEOHYIO
auTepaTypa 1o JaHHOU AMCLUIUIMHE.

JIuteparypy peKkoMeHyeTcs u3ydaTh B Oubnuoreke. [1ojge3Ho ucmonp30BaTh HECKOIBKO y4ueo-
HHUKOB IO Kypcy. PekoMeHyeTcst mociie u3y4eHusi 0O4epeHON TEMbI OTBETUTHh Ha KOHTPOJIBHBIE BO-
IIPOCHI 110 TaHHOM TEME.

Kaurn asisercs HGpBOOCHOBOfI AJI U3YyYCHUA JUCHUILIMHBIL.

1.11 Metoauyeckue peKOMeH/IallMHU NPeroiaBaTeIio

[Tpu npoBeneHNM 3aHATHI HEOOXOAUMO YYUTHIBATh, YTO CTYJCHTHI 1-T0 Kypca MOTYT UMEThH
Pa3HyI0 Ha4aJabHYIO IIOATOTOBKY 110 IIKOJIBHBIM KypcaM I'€OMETPUH U YEPUCHHUIO.

[IpenonaBaTento Ha ayTUTOPHBIX 3aHATUAX, OOBACHSS IOCTPOCHUS YEPTEXKEN Ha JOCKeE, Kella-
TEJIbHO I10J1b30BaThCS LIBETHBIM MEJIOM; II0Ka3bIBATh IIPUEMBbI TEXHUKH YEPUEHHUS, UCIIOJIB30BATh MO-
JIeJId, HarJsAHbIe T0CcOo0Ous, TUIaKaThl.

Ha mraGopaTopHBIX 3aHATHUSAX MMPENOIaBATEIb KOHTPOJIUPYET MPOIIECC BHIMOTHCHHSI CTYICHTOM I'pa-
(uueckoi pabOTHI.

1.12 MeToauyeckoe odecreyeHne caMoCTOATEIbHOI padoThl
[{enbto caMocTOATENbHBIX pabOTHI IO Kypey «MHkeHepHas rpadukay sIBiIseTCs:

1) Usyuenwne u mpaxtuyeckoe npumeHenne 'OCT ECKJl 2.301-68 (dopmartsr), 2.302-68
(macmTadsen), 2.303-68 (imaun), 2.304-81 (tupudter), 2.305-2008 (u300paskeHUsT — BUJIHI,
paspesbl, ceueHus), 2.306-68 (0003HaueHHs rpagUUeCKUX MaTepUaIoB U MpaBHUiia UX HaHe-
ceHus Ha ueprexkax), 2.307-2011 (HaHeceHue pa3MepoB U MpPENENbHBIX OTKJIOHEHUM), 2-
104-68 (ocHOBHBIE HA/IMIKCH);

2) W3yyeHue METO0B NPOCKIIHOHHOTO YSPUCHHS;

3) H3ydeHue HEKOTOPBIX 3JIEMEHTOB T€OMETPUICCKUX TTOCTPOCHUIA;
4) TlpuoOpeTeHHEe HABBIKOB Pa0OTHI C YEPTESIKHBIMU HHCTPYMEHTAMHU;
5) HM3ydenue npaBi KOMIIOHOBKH H300payKCHUI Ha YEPTEKE;

6) IlpuBHTHE HACTOWYMBOCTHU U aKKYPaTHOCTHU B padoTe.

CamocTosTenbHOE BBIITOJIHEHHE 33/IaHNs PA3BUBAET TPOCTPAHCTBEHHOE MPEICTABIICHNE U MO~
TOTaBJIMBAET CTYJEHTA K BBIIIOJHEHUIO NOCIEAYIOMNX YepTeskeld. C 3TON TOUKH 3pEHMsI poJib 3aa-
Hus «I[IpoekimonHoe yepueHue» B o0LIeM Kypce HHKEHEepHOU rpadKi BeCbMa 3HAYUTEINbHA.

3amaHus BHIOJIHIETCS KapaHaamoM Ha juctax ¢popmara A3 (297x420) no MHAMBUYATbHBIM
BapHaHTaM, BbIIaBa€MbIM MPEI0/IaBATEIIEM.

[Mpucrynas k BHIIONHEHHIO 3aJIaHUH, ClieNyeT U3y4nTh yka3aHHbie Bbiie ['OCThI, ocoOeHHO
2.305-2008 (n300paskeHus — BUIIBI, pa3pe3bl, CEUCHHUS ), U O3HAKOMHUTHCS C METOJMUECKON pa3padboT-
Kol «OdopmieHne yepTexeii».
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Bce mpeanaraemple 7Sl BBIYEPUMBAHUS JI€TAM COOTBETCTBYIOT mpoduito mHCTUTyTa. Ilo-
3TOMY LI€JecO00pa3Ho AJIs JalibHelero oOyueHust 1 KOHCTPYKTOPCKOM EATEIbHOCTH 3alIOMHUTh
Ha3BaHUE, MPUMEHEeHHE, POPMY M MaTepHall BEIYEPUMBAEMBIX JI€TAJICH.

Crenyer MOMHHTB, YTO MHXXEHEPHAs TpadyKa OTHOCUTCS K TPYAOEMKHM IpeameraM. YToOsl
BBITOJIHUTH BCE 33/1aHUS COTIACHO yueOHOMY rpaduKy Ipu HaMMEHbIIEH 3aTpaTe BpeMeHU, He00Xo0-
VMO MPaBUWIIBHO OPraHNU30BaTh CBOKO paboTy.

BecbMa pexoMeHyeTcsl, XOTs 3TO U HeoOs3aTeIbHO, IPEIBaPUTEIILHOE COCTABICHUE YEPHO-
BUKOB PEIICHUH TMOCTaBICHHBIX 3a7a4. [Ipu 3ToM oOHapyKMBarOTCS HESCHBIE MECTa, TpeOyromue
pa3bsCHEHUs B yYeOHHKE WIH Yy npenoaasaresns. LlerecooOpa3Ho BINOIHATh TaKWE YSPHOBUKH Ha
nycyel Oymare «B KJIETKY», MOXKHO OT PYKH. DTO JaCT BO3MOKHOCTb 00Jiee KaYeCTBEHHBIMH CIENIATh
YepTekKH, U30exkKaTh UX nepeaesku. Yeprexxn HeoOXOAMMO BBHIIOTHATh HAa YEPTEKHON Oymare, mpu-
MEHSS COOTBETCTBYIOIIYIO OPTTEXHHKY, JOOUBAsICh TOYHOCTH M aKKypaTHOCTH B IPOBEICHUN BCEX
JTUHUNA ¥ 0(OPMIICHUH HATUCEH.

[Tocne Toro, kak Ha YepTEKE PELIEHbl BCE BOIPOCHI, IPEN0IaBaTeNlb CBOEH MOAMUCKHIO (B OC-
HOBHOM HAJIMKUCH) pa3pemniaet ero o0BoanTs. Kapanaai cieayer 3aTo4uTh «J101MaTOYKOW», 4TOOBI OH
JI0JITO€ BpeMs JE€pKaJl OJIMHAKOBYIO TOJIIMHY JMHUU. [ JIMHUI BUAMMOIO KOHTYpa NPUMEHSIOT
kapanjamu Mapku TM wiu M, miis Toukux auaui — T wim 2T (B 3aBUCHUMOCTH OT copTa Oymarn).
TonmuHa TUHUI BUAMMOrO KOHTYpa JOJDKHA ObITh paBHAa 1 MM. Bce ocTanibHbIE JIMHUU JTOJKHBI
0617 He ToHBIIE 0,5 MM. OOBOJKY HAUMHAIOT C IyT OKpYy>KHOCTEH. Touka B IITPUXITYHKTUPHOH JIU-
HUU TIOHUMAETCs KaK OUYeHb KOpOTKas ueprouka. Crnemayer oOpaTuTh 0co00€ BHUMAHUE HA MIPUPT.
PexkoMeHnayercs npeaBapuTenbHO MOTPEHUPOBAThCA B HauepTaHuu OykB U 1udp mpudra Ne 7, uc-
nonb3ys yeptexxu 1,2 u 9 T'OCT 2.304-81.

[Tocne 00BOAKHM YepTEk MPEABABIACTCS MPETNOAABATENO0 BTOPUYHO VISl OLIEHKH KauecTBa BbI-
MIOJIHEHHOU pa0oThl. Ecin uepTex yTBEp:KJeH U 3a HETO MOCTaBJIeHA OlIEHKA, €ro HE0OXOAUMO B TOT
e JIeHb C/IaTh HA XpaHEHHE B MPEnapaTopcKyro Kadeapol.

2 METOJANYECKUE YKA3AHUSA JJISA OBYYAIOIIIUXCS ITO OCBOEHUIO
PA3JIEJIA «KOMIIBIOTEPHASA I'PA®UKA»

2.1 O61mue moJ10KeHus

KomnbrotepHas rpaduka — ogHa U3 00s1acTel BBIYUCIUTENBHOM TEXHUKU B HACTOSAIIEE BpeMsI
B 3HAYUTEJBHOM CTeneHu ornpeaenseT 3p(HEeKTUBHOCTh BHEIPEHHS] aBTOMAaTU3UPOBAHHBIX CUCTEM B
cdepbl IPOSKTUPOBaHUS POU3BOICTBA. [109TOMY crienuamicTy ¢ BBICIIUM TEXHUYECKUM 00pa3oBa-
HUEM HE00X01UM O0JIbI0N 00beM HaAYyYHBIX 3HAHUN. Y MEHHE KOHCTPYHUPOBATh HEOTIEIMMO OT CIIO-
COOHOCTH MPOCTPAHCTBEHHO MBICIHTb.

OOydeHne Ha MPAKTHUECKUX 3aHATHUIX U JIaOOpaTOpPHBIX paboTax BeleTcCs B BUJE IPYNIIOBO
Y MHJIMBUAYaJIbHOU paboThl co ctyneHTamMu. OOBsICHEHHEe MaTepuaia MPOBOAUTCS MPH MOMOIIH Jie-
MOHCTpPAIMU BBIITOJIHEHHS 33J1a4 10 TPEXMEPHOMY MOJIEIUPOBAHUIO, CO3/aHHUI0 ACCOLMATHUBHBIX
YEepTEKEN, CO3JAHUIO TOKYMEHTALUH.

BaxxapIM 3Tanom pabOTHI SIBISETCS CaMOCTOATENbHAsE padoTa CTyIEHTa, TJe 3aKpeTUITIOTCS
YMEHHUSI U HABBIKH, TIOJYYCHHBIC HA ayJIUTOPHBIX 3aHITHSIX.

2.2 TlpeaMeT U3y4eHUsl TUCIUTIIINHBI

KomnbrotepHyto rpaguky MOKHO paccMaTpUBaTh Kak MPOJOHKEHNE TUCIUIUIUHBI «HXKeHep-
Has rpadukay». B pamMkax TUCHUIUIMHBI 3aKPEIUISIOTCS U YIITyOJIst0TCS 3HAHUS, TOJIyY€HHbIE CTY/ICH-
TOM paHee.
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N3yueHne Kypca KOMIbIOTEpHOU Tpa(UKH MO3BOJISET:
1. Jlate cTyneHTaM 3HAHUSA MO CO3/aHUI0 TPEXMEPHBIX MOJIeIIeH JeTamneil.
2. Hayuwuts ucnons3oBats CAD cuctemy aist co3aHus aCCOIMATUBHBIX YEPTEKEH.
3. Hayuutsb cozmaBaTh MOJEINU COOPOYHBIX €TUHUII.
4. HayuuTb NpuUMEHATh OMOIMOTEKY CTAaHAAPTHBIX H3/IEIUH.
5. Hayuutsb co3gaBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIHUIO.

Heo6xoauMo moCTOSHHO (PUKCHPOBATh U 00001IaTh XapaKTEePHbIE OIIUOKH CTYJIEHTOB, BBI-
SIBUTh WX MPUYMHBI, aHATM3UPOBATh HA 3aHATHSIX WIH IPH MOJIBEICHUH UTOTOB IO TEME.

2.3 Cucrema npenojaBaHus HHKeHEPHOI rpaguku

LlenenanpaBieHHOE M CHUCTEMAaTUYECKOe OOY4YEHHE CTYICHTOB OCHOBaM TIpaduueckoil rpa-
MOTBI OCYLIECTBIISIETCA HA MPAKTUUECKUX 3aHATUAX 1O noarpynmnam 12-15 genosek, myTeM BBIIO-
HeHus rpaduyeckux padoT ¢ MaKCUMaJIbHBIM IPUBJICYEHUEM YU€OHUKOB, YUEOHBIX 1OCOOUH, METO-
JIUYECKUX PYKOBOJICTB U CIIPAaBOYHHKOB.

O0beMm 3aaHuii pacCUUTaH Ha IUIOJOTBOPHBIE 3aHATHUS 110/ PYKOBOJACTBOM IpenojaBaress B
yackl 3aHATUH. Kpome 3TOro cTyaeHThl TOJKHBI paboTaTh U BHE PACHHMCAHUs, COIJIACHO IpaduKy
camMoCTOSITeNbHOM padboThl. [0 Kax 10l TeMe CTYeHTHI NOIy4YaroT MHIMBUyaIbHOE 3aJaHue. Bapu-
aHTHOCTb 33JIaHUH NpenynpexaaeT GopMalbHOE YCBOCHHUE CTYI€HTaMU OCHOBHBIX IIPABUJI U YCIJIOB-
HOCTEH, YUUT UX CAMOCTOSTENBHO JOOBIBATH 3HAHUSI, CEPHE3HO U BJLyMUMBO MOJIXOAUTH K PELICHUIO
TOU WJIM MHOH 3aJayH.

[lepen kaxxapIM rpauuECKUM 33JaHUEM IIPETIOAABATENb OOBACHSET CTyIEHTaM MaTepuall, Ipu
3TOM IIKUPOKO UCTIONB3YIOTCS MTPE3CHTALMH, ILIAKAThI M HATJISHBIE TOCOOUS M IEMOHCTPUPYETCS HC-
nones3oBanne CAD cucremsl.

HeoOxonumo noctostHHO hpuKcHpoBaTh U 00001IaTh XapaKTEepHbIE OMUOKN CTYIEHTOB, BBISB-
JIATh UX NPUYMHBI, aHATU3UPOBATh Ha 3aHATUU. Kak bl IpernoaaBarens J0JKEH IOCTOSHHO MTPOBO-
JTUTH paboTy MO NPUYYEHHUIO CTYJEHTOB K CaMOCTOSITENIbHOM paboTe ¢ KHUTOM, K YMEHHIO MOJIb30-
BaThCsl yueOHOH U crnpaBoyHOH JIuTepaTypoil. Cienyer npuydarb CTyJ€HTOB HaXOJUTh OTBETHI Ha
MHTEPECYIOIINE UX BOIPOCHI B MpeJiaraeMoM JIUTEpaType, YTO MOBBICUT MPOYHOCTh 3HAHUI.

2.4 PekoMeHIAIUM MO MJIAHUPOBAHUIO BpEMEHU, OTBeIECHHOMY HA M3yUeHHe THCIU-
IINHbI

Bpewmsi, oTBOIMMOE Ha OCBOCHHE AMCIMILTUHBI, HEOOXOAUMO pacxoAoBath 3PpekTuBHO. DP-
(heKTUBHOCTH HCIIOJIB30BAHUS BPEMEHU MOKHO JIOOUTHCS, €CJIM BBIOIHATH CICIYIOIINE PEKOMEH-
Jaluu:

— MOCeNIaiTe BCe 3aHATUS COTJIACHO UX PaCHHCaHUIO;
— paboTaiiTe peryaspHO, He HaKaIUTMBAWTE HE BHIIIOJHEHHBIX rpaduyeckux pador;
— BBINOJIHSIMTE TUIaH J1a0OpaTOPHBIX U CAMOCTOSITENIbHBIX PadoT;

— B T€UCHUE HEJIENN yCTUTE BpeMs caMOCTOosATeIbHOMY n3yueHuto cranaaptos ECK/I, yue6-
HOW U CIIPAaBOYHOMU JIUTEpATYPE.

2.5 PexoMeHaanum no padore ¢ JIMTepaTypoi

TeopeTqucm/Iﬁ n HpaKTI/I‘-ICCKI/Iﬁ KYypC JUCHUIIJIMHBI CTAHOBUTCA Ooiee IIOHATHBIM, KOT'JJa 10~
IMMOJIHUTEJIBHO K IPOCITYIIUBAHWUIO OOBSACHEHHMS U BBIIIOJTHEHUS YCTaAaHOBJICHHOTI'O o0beMa rpa(bnqe-

20



CKUX Pa0OT M3y4aloTCs pa3iUYHble ydeOHbIE YEPTEXKH, IO COACPKaHUIO MPUOIMKEHHBIE K ITPOU3-
BOJICTBEHHBIM uepTexam; crannapTel ECKJI, HopMaTuBHBIE JOKYMEHTHI, CIIPABOYHUKH U YICOHYIO

auTepaTypa o JaHHOU AUCLUIUIMHE.

2.6 MeToauueckoe odecreyeHne CaMOCTOSITeIbHOI padoThI

JIsist OpraHu3aIiii CaMOCTOSTEIBHBIX paboT BCe METOANYECKHE MaTePHAbl Pa3MEIICHBI B CH-
creme github o anpecy https://github.com/naumovda/cg. Ha cepBepe pa3mernaercs ciieayrorias Me-

TOAUYECKas I/IH(i)OpMaLII/Iﬂi

Ne Marepuan

Karasor

1 AnbOOMBI 3aJaHUM JUIS BBIMIOJIHEHUSA
TPEXMEpHBIX MOJelNeH, yepTexei, coo-
POYHBIX CIMHHMII U CTICIIM(PUKAITAIA

https://github.com/naumovda/cg/albom

2 Meroauueckue yka3anus st BeinosiHe- | https://github.com/naumovda/cg/methodic
HUSL Ta00PAaTOPHBIX M CAMOCTOSTEIIBLHBIX
pabot
3 [IpesenTaruu u caanapl https://github.com/naumovda/cg/presentation
4 ['ocymapcTBEHHBIE CTAHAAPTHI https://github.com/naumovda/ca/gost
5 Dailbl BUICONEKIIUN https://disk.yandex.ru/d/OliK9dgz38rHaA
21 Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MOANMUCHIO

COrMACOBAHO ®reoy BO "PrPTY", PFPTY, AMuTpres Bnagnummp 30.06.25 17:45 (MSK) Mpocrtas noanuck
TumypoBwuy, 3aBeaytowwmii kacdeapoit PYC
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