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1 METOJJMYECKUE YKA3AHMS JUISI OBYYAIOIUXCSI IO OCBOEHUIO
JACIUATIIAHBI

1.1 O01ue mookeHus

WnxenepHas rpaduka — onHa u3 00JacTeil BEIYUCIUTEILHON TEXHUKU B HACTOSIIEE BpeMs B
3HAYUTENBHOM CTereHu omnpenenseT 3pPeKTUBHOCTh BHEIPEHUS aBTOMATU3UPOBAHHBIX CHCTEM B
cdepbl MPOEKTUPOBAHUS IPOU3BOCTBA. [103TOMY crienuanucTy ¢ BBICHIMM TEXHHYECKUM 00pa3oBa-
HUEM Heo0X01uM OO0JbII0i 00beM HayUHbIX 3HAaHUN. Y MEHNE KOHCTPYHUPOBATh HEOTAEIUMO OT CIIO-
COOHOCTH MPOCTPAHCTBEHHO MBICINTh. MHkeHepHas rpaduka, 0cOOEHHO OAMH M3 €€ Pa3JesioB —
HayepTaTeabHasi TeOMETPHs 3aHUMaeT 0c000€ MECTO CpPeau IPYruX HayK, T.K. SIBJISETCS JTyYIIMM
CPEIICTBOM Pa3BUTHS Y YeJIOBEKA IPOCTPAHCTBEHHOTO BOOOpaKEHUSs, 6€3 KOTOPOro He MBICTTUMO HU-
KaKoe MH)KEHEpHOe TBopYecTBO. [lenarornuecknii onbIT MOKa3bIBAET, YTO YCBOCHHUE IIPE] META BO
MHOI'OM 3aBHCHT OT 3aMHTEPECOBAHHOCTH B HEM ydauierocs. [103ToMy n3ydeHrne HHKEHEpHOH Ipa-
¢buK1 HEOOXOAMMO WIUTIOCTPUPOBATH U 3aKPEILIATH €€ MPUIIOKEHHEM K BOIpocaM M30paHHOM CTy-
JIEHTOM cIieluanbHOCTH. [lonyyeHHbIe TPU 3TOM 3HAHUS CTAHOBSITCS CPEJICTBOM JIJIsl PELLICHUS TTPaAK-
TUYECKUX WHKEHEPHBIX 3a]1a4.

OOyueHue Ha MPaKTHYECKUX 3aHATHUAX U 1a00paTOpHbIX padoTax BeAETCs B BUJIE MHAWBUIY-
aJIbHOU pabOoThI C KAXIBIM CTYJEHTOM. Takoil MeToa 00ydeHus AaeT MOJ0KHUTEIbHbBIN pe3ylbTaT U
MO3BOJIET y c71a00 MOATOTOBICHHBIX B IIIKOJIE 10 YEPUYECHHUIO CTYIEHTOB Pa3BUTh MIPOCTPAHCTBEHHOE
IIPEJCTABICHNE U B 3HAYMTEIBHOM CTENIEHN HAY4YUTh UX JIOTUYECKU MBICIIUTB.

1.2 IlpeaMeT u3y4eHus AU CHUTLINHBI

I/IH)KCHepHaH Fpa(bI/IKa SABJIACTCA OI[HOfI N3 AUCHUILIINH, COCTABJIAOINX OCHOBY ITOATIOTOBKH
HHXCHCPA. HpOeKLII/IOHHOe YCPUCHHUC, KaK pa3aciI I/IH)KeHepHOI\/'I Fpa(bI/IKI/I, MOXHO Pa3sACIMTb HA IBC
YaCTH: IOATOTOBUTCIIbBHYIO 1 OCHOBHYIO.

K noaroroBurenbHOM OTHOCATCS OOLIME MPaBUIIa BBITOJHEHHUS U OPOPMIIEHHS YepTEXEN B CO-
orBercTBun ¢ 'OCTamu ECKJI, reomeTpruyeckue NOCTpOEHUS MPU BbIUEPUMBAHUU KOHTYPOB I'€O0-
METPUYECKUX (POPM, YIPAKHEHHS 110 OPTOrOHAIBEHBIM MPOEKIUSAM MIPH TOCTPOCHUN H300paKeHUH
(BUIOB, pa3pe3oB, CEUEHUN).

B ocHOBHOI YacTu paccMaTpyBarOTCs MPABUIIA U IPUEMBI BBITIOJIHEHUS 3CKU30B, YEPTEKEH Je-
Tanel, coopounbix yeprexeit, nzydarorcss ['OCToI, oTHOCSIIMECS K MEPEUUCICHHBIM BUAM YepTe-
xKel.

N3ydeHne Kypca 4epueHUs 103BOJISIET:

1. laTh cTyieHTaM 3HAHMS 10 COCTABJIECHUIO OPTOrOHAIBHBIX MPOEKIINH, UCTIONB3Ysl armapar
HayepTaTeIbHON T€OMETPHUH, T.€. YMEHUE COCTABIISITh YEPTEXK.

2. Ha 3T0i1 ocHOBE CI1OCOOCTBOBATh PA3BUTHUIO Y CTYIEHTOB IMPOCTPAHCTBEHHBIX MPEACTaBIIe-
HUH, KaK HEOOXOAMMOr'0 yCIOBHS MOATOTOBKH UX K TBOpPYECKOU aesrenbHOCcTH. CTaBUTCS 3ajaua,
HAy4YUTh aHAJIU3UPOBATh (OPMY U KOHCTPYKLHIO PEAIbHBIX MPEIMETOB U CO3/JaBaTh, UX 00pa3 1o
YepTEeXKY, T.€. YMEHUE YUTATh YEPTEKHU.

3. HayuuTh cTyI€HTOB OJIB30BATHCS CAMOCTOSTENILHO YUCOHBIMU U CIIPABOYHBIMH TTOCOOHUSIMH
1 yYeOHMKaMU B MPAKTHKE YTCHUSI U BBIMOJTHEHUS YePTEKEH U ICKIU30B, O3HAKOMUTH C BAKHEHIITUMU
npasuiamu ['OCTos ECK/I.

4. CiocoOCTBOBaTh MPUBUTHIO CTYJCHTAM KYJIbTYPHI TPY/Ja: HABBIKOB MPABHIIbHOW OpraHu3a-
UK pabovyero MecTa, pallOHAIBHBIX MPUEMOB pabOThl YEPTEKHBIMU U U3MEPUTEIbHBIMU HHCTPY-
MEHTaMH, aKKypaTHOCTH M TOYHOCTH B pabore.



B nensax noBpIIICHNS HHTEPECa CTYIEHTa K CBOEH CIIEUAIbHOCTH ¥ 3HAKOMCTBA C IIEPBBIX LIa-
roB 00y4eHHUs B By3€ C TEOMETPUUECKMMH 00pa3aMu U 3JIEMEHTaMH KOHCTPYKLUH, 1eTaIsIMU U cO0-
POYHBIMU €IMHUIIAMH, OTHOCSIIUMHUCS K IPOPHIISIM BBIOpAaHHBIX CIIEIUAIBHOCTEH HEOOXOANMO IIH-
POKO HCIIOJIb30BAaTh B I1€JarOrMYeCKOM MPaKTUKE MPUMEPbl KOHCTPYKTUBHBIX pellieHui U popm, CBS-
3aHHBIX C MPO(UIIEM By3a U YBA3bIBATh NPH MOATOTOBKE K MPAKTUYECKUM 3aHATHAM MaTepuan usy-
4aeMOW TeMbI C MPAKTUKON Oynymiei aedrenbHocTd. Heo0XoaumMo mpuBOANTE MPUMEPHI, KOTOpPbIE
MO3BOJISIT CTYJIEHTY HE MPOCTO 3allOMUHATh, HO U MBICIIUTH OJM3KUMU €My o0pa3zaMu, C HHTEPECOM
BOCIIpMHUMAaTh MHpopMaiuto. I[logobHble mpuMepsl ciaenyer noaoupars 1o 1000l TeMe HHKEHep-
HOU TpaduKe.

IIpy u3ydeHnn rocy1apCTBEHHBIX CTAHAAPTOB, KOTOPBIMU ITPOHHU3aH BECh KypC MHKEHEPHOU
rpaduKy CleyeT NpuydyaTh CTYyI€HTOB HE TOJIbKO YUTaTh M 3alIOMHUHATh TEKCT CTaHJapTa, a 100u-
BaThCsI OCMBICIIMBAHM €r0 TpeOOBaHMA, yUUTh OThICKMBATh B TpeboBanusax ECKJ] noruyeckue sie-
MEHTBI, KOTOPBIE ITO3BOJIAT ITOHATH U JIETYE BOCIIPUHUMATh U3y4aeMblii MaTepHal.

Heobxoaumo moCTOSHHO (PUKCUPOBATh M 0000IIATh XapaKTEPHBIC OMMUOKHA CTY/ICHTOB, BBI-
SIBUTHh UX MPUYNHBI, aHATU3UPOBATH HA 3aHATUSAX WM MPU MOJBEICHUH UTOTOB 110 TEME.

Taxkum 0Opa3om, n3ydeHue Kypca HHKeHepHOU rpaduku, B 0COOEHHOCTH €€ pa3zena "mpoek-
IIMOHHOE YepueHHe" MperoaraeT AaTh CTYICHTY 3HaHUS M HAaBBIKU, HEOOXOJMMBIE €MY B IPaKTH-
YEeCKOM MH)KEHEpHOH NIeSTeIbHOCTH, a TAKXKe JaTh €My OCHOBATEJIbHYIO TpapUUECKyt0 MOATOTOBKY
I U3YHYCHHUA CIICHUAJIBHBIX JUCHUTIIINH.

1.3 Cucrema npenogaBaHusi HH:KeHePHOIl rpaguku

[leneHanpaBieHHOE ¥ CHCTEMAaTHYECKOe OOy4YeHHE CTYACHTOB OCHOBaM TpadHuuecKoi rpa-
MOTBI OCYHIECTBIISIETCS HA MPAKTUYECKUX 3aHATUAX MO noAarpynnam 12-15 denoBek, myTeM BbINOI-
HeHMs rpadudeckux paboT ¢ MaKCUMaIbHBIM NPUBJICUEHHEM YUeOHUKOB, YUeOHBIX TOCOOUH, METO-
JMYECKUX PYKOBOJICTB U CIIPAaBOYHUKOB.

CTyneHTHI BBITIOTHSIOT Tpaduueckre padoThl CICAYIOININM TEMaM:
1) OCHOBBI HaYepPTATENBHON T€OMETPUH U MMPOCKIIMOHHOE YePUCHHUE;
2) 5CKHU3bI ¥ paboure YepTeKU JeTaNICH;

3) cOOpOYHBIE YEPTEKHU;

4) neranupoBaHUE YepTEKa OOIIETO BUIA.

O0beM 3a7aHuil pacCYMTaH Ha IUIOJOTBOPHBIC 3aHATHUS 1O/l PYKOBOJICTBOM IIPENOaBaTeNs B
qacel 3aHATHH. Kpome 3TOro cTyaeHTsl JOJDKHBI paboTaTh M BHE PAaCIMCaHMA, COTIACHO rpaduky
caMocToATeNbHON paboTbl. OCHOBHAs YacTh CTYJIEHTOB M3y4aeT WHXKEHEPHYIO TpaQuKy B T€UEHUE
1-ro cemecTpa 00ydeHus. Yyamyecss HEKOTOPBIX HAIPaBJICHUH U CTICIUATEHOCTEH MPOXOIAT 00yde-
HUE HauepTaTeIbHON T€OMETPUN U MH)KEHEPHOHM TpaduKU B TE€UEHUE JABYX CEMECTPOB.

ITo xaxaoi TeMe CTYNEHTHI IONY4aroT MHIAUBUIYAJILHOE 3aJaHue. BapuaHTHOCTh 3alaHUi
npeaynpexaaeT GopMalbHOE YCBOCHHE CTYICHTAMU OCHOBHBIX ITPABHJI U YCIIOBHOCTEH, YUUT UX Ca-
MOCTOATENIBHO J00bIBaTh 3HAHUS, CEPbE3HO U BIYMYMBO MOJXOANUTh K PEIIEHUIO TOW UM UHOH 3a-
Ja4H.

[Tepen kaxxapIM rpadUuecKUM 3aJaHUEM ITperoiaBaTeNlb O0bSICHAET CTYACHTaM MaTepuall, Ipu
ATOM IIMPOKO UCIOJIb3YIOTCS MPE3EHTAINH, [IJIaKaThl U HAarJIsiAHbIe TocoOus. Vcnonbs3oBanue ciaii-
JIOB 3HAYUTEIBHO o0JieryaeT paboTy npenoaBaTess U COKpallaeT BpeMs, He0OX0JMMOe Ha U3JI0Ke-
HUE MaTepuaa.

[Ipu u3yueHuu rocy1apCTBEHHbIX CTAHJAPTOB, O€3 3HAHHS KOTOPBIX HEBO3MOXKHO I'PaMOTHOE
BBINOJIHEHHE 33aJaHUi, HEOOXOIUMO NPUYUYaTh CTYAEHTOB HE TOJIBKO YMTATh U 3allOMHHATH TEKCT
CTaHapTa, a 100MBATHCS OCMBICIMBAHUS €r0 TpeOOBAHUH, UCIIOB3YS IPU ATOM HIUTIOCTPALIUH, PHU-
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CYHKH, IPUMEPHI U3 Tpaduueckux padoT. YUUTh CTYJIEHTOB OThICKMBaTh B TpeOoBanusx ['OCT mo-
TUYECKHEe AJIEMEHTHI, KOTOPbIE MO3BOJAT MOHATH U JIerdye BOCIPUHUMATh M3Yy4aeMblil MaTepuan u
M3y4yaeMble CTaHIAPTHI.

Heo0xoa1Mo ocTossHHO (PUKCHPOBATh U 0000IIaTh XapaKTepHbIE OMIUOKU CTY/IEHTOB, BBISB-
JSTh UX MPUYUHBI, aHAIU3UPOBATh HA 3aHATHH.

Kaxxaprit mpernoaaBarens JOMKEH MOCTOSHHO MPOBOIUTE PaboTy MO MPUYUEHHUIO CTYACHTOB K
CaMOCTOATENIbHON paboTe C KHUIOM, K YMEHHUIO MOJIb30BaThCS YIEOHOM U CIIPaBOYHOM JIUTEPATYPO.
Crnenyer npuydaTh CTYJI€HTOB HaXOJUTh OTBEThl HA MHTEPECYIOIINE UX BOIPOCHI B MpelaraeMon
JUTEPATypE, YTO MOBBICUT IPOYHOCTH 3HAHUI.

1.4 OcHOBBI HAYEPTATEJILHOI reOMeTPUH U MPOEKI[HOHHOE YepUeHune
Henwto 3amanuii pazaena "[IpoexknronHoe yepueHue" sBisieTCs:

1) uzyuenue u npaktudeckoe npumeHenue ['OCT;

2) u3y4eHue METOI0B MPOCKIIMOHHOTO YEePUCHUSI;

3) u3yueHue HEKOTOPHIX AJIEMEHTOB T€OMETPUUYECKUX ITOCTPOCHHIA,

4) npuoOpeTeHre HaBBIKOB Pa0OTHI C YEPTEKHBIMU HHCTPYMEHTAMH,

5) u3ydeHue npaBuil KOMIIOHOBKH M300pa’KeHUH Ha yepTexe.

CaMOCTOSTEILHOE BBIIOJIHEHHE 3aaaHuA Pa3sBUBACT IPOCTPAHCTBCHHOC MPCACTABICHUEC U ITO1-
rOTaBJIMBACT CTYACHTA K BBITTOJIHCHUIO ITOCIICAYOIINUX qepTexceI?I.

ITo Teme "OCHOBBI HaYEPTATEIBLHOM FEOMETPUH U TPOCKIIMOHHOE uepyeHue" Ha kadenpe ume-
eTcs CIeAYIOUMH METOANYECKUI MaTepHall:

1) npesenranus "IIpoeknnonHoe yepueHue";
2) meronnueckas paspadorka "OdopmiieHne yeptexei";
3) metoauueckas paszpadotka "[IpoeximonHoe yepuenue".

HeobOxoanmo o0paTuTh BHUMaHKE CTYJCHTOB Ha METOIMYECKHE Pa3pabOTKH, T.K. B HUX CKOH-
HCHTPpHUPOBAH OCHOBHOM MaTepual IJid BbIIIOJIHCHUA 3alaHu A, JaHbl BOIIPOCHI JJId ITOATIOTOBKHU K 3a-
gery. s 6onee moapoOHOro H3y4eHns MaTepuana cieIyeT peKOMEHIOBaTh YUCOHUKH U CIIPaBOY-
HUKH ITOCJIEAHUX JIET N3JaHUS. HMEIONIHecs B OMOIMOTeKe YHUBEPCUTETA.

[Tpu 0ObsiCHEHNH MTEPBOTo 3aJaHUsI HEOOXOAMMO JaTh CTY/IEHTaM OTUYETIMBOE MPEICTaBICHUE
KaK O CaMOM IIpOIIeCcCe MOJIYYE€HUs BUJIOB, CEYEHUN U Pa3pe30B, TAK U O IPAaBUJIAX UX IpapuuecKoro
BbINoHEeHs. He MeHee BaXHO YACHUTb MPAKTHUYECKOrO HMCIIOIb30BaHMS CEYEHUH Ul SKOHOMHU
BPEMEHM M3IOTOBJICHUS 4YepTeXka U ero yreHus. lIpenonaBarens NOIKEH MOAYEPKHYTh BaKHOCTH
norcka Oernee palMoHAIBHOTO CIIoco0a pemeHns TpaguuecKiX 3a1a4, MOCTOSHHO UJIs TIO TTyTH BO3-
MO>KHOT'O COKpAIIeHHs KOJIMYeCTBa N300paKeHUH, COXpaHsIsi BMECTE C TEM IOJIHOE U UCYEPIIbIBaIO-
M€ IpeacTaBieHue o GopMe JAeTall U COCTABISAIONINX €€ HIEMEHTOB.

[Ipexie ueM MPUCTYNUTH K BBIOJIHEHUIO 33/IaHUM, HEOOXO0IUMO U3YUHUTh IIpaBuia odopmiie-
Hus yeprexei cornacHo ctangaptam ['OCT 2.301-68, I'OCT 2.302-68, TOCT 2.303-68, I'OCT
2.304-81, I'OCT 2.305-2005, I'OCT 2.306-68, 'OCT 2.307-2011, a umenHo: ¢hopMaThl, MaCIITAOBI,
TUIIBI TUHUH, MPUQTHI, TITPUXOBKA B Pa3pe3ax M CEYCHHSIX, MPOCTAHOBKA Pa3MEPOB, BBHITOIHEHUE
BHJIOB, PA3pE30B U CEUCHMI.

3anaHue BBINOMHAECTCA KapaHaamoM Ha auctax gopmara A3 (297x420).



B IEPBOM 3aJaHHU U, UCITOJIb3Ys TJIaBHBII BU/ 1 BU]J CJICBA BAJIMKA, CIICAYCT HAYCPTUTD TJIaBHBIN
BU/J] BaJIMKa U TPU €TO0 CCUCHUS - HAJIOJKKCHHOC, BBIHECCCHHOC Ha IMPOAOJIKCHHUE CJICa CGKYH_Ieﬁ I1J10C-
KOCTH U BEIHCCCHHOC B CBOGOHHOG IoJie YepTeiKa.

Bo BTOpOM 33aanuu 1o IByM BUJIaM J€TaIu HY>KHO MOCTPOUTH TPU €€ BUJIa U BBIITOIHUTD Pa3-
pe3bl, coerHeHHbIe ¢ Bunamu. Crnenyer oOpaTUTh BHUMAHUE CTYACHTOB Ha MPABUIBHYIO KOMIIO-
HOBKY, YTOOBI paCCTOSTHHE MEX/Ty BHIaMU U OT BUIOB JI0 PAMKH UM OCHOBHOM HAMUCH ObLTH TpHU-
OJIM3UTENHHO PABHBIMU C YYETOM MPOCTABIECHHBIX 3aT€M pa3MepoB. YacTo CTYACHTHI pacIioiaraioT
BBIHECEHHBIE CEUCHHMsI - OYCHBb OJIM3KO K TJIaBHOMY BHJY BaJlUKa, HE OCTaBIIsAsS MeCTa IS IPOCTa-
HOBKH pazmepoB. [loanuceiBas uepTex K 00BOAKE, MOXKHO HAIIOMHUTh CTYICHTaM, YTO HAaJTOKEHHOE
CEUYCHME BBITIOJHACTCS CIUIONTHOM TOHKOM JIMHHUCH.

Beinonusis pa3pesbl, COeAMHEHHbIE C BUAAMH, CTYI€HThI YacTO AOMYCKAIOT OLIMOKH, 3aMEHss
pa3IenAIoNyI0 IMHUIO, KOTOPOH CIIY’KUT OCb CHMMETPHUU Ha CIUIOLIHYIO OCHOBHYIO JIMHUIO.

B Tperhem 3amanuu HE0OXOMMO BBITOJIHATE MPEATIOKEHHBINA 110 BAPUAHTY CIIOKHOM paspes.
3neck HeoOX0IMMO O0paTUTh BHUMAaHHME CTYIEHTOB Ha TO, YTO €CIH CEKYIHE IJIOCKOCTH Mapal-
JIeIbHBI OJJTHOW M3 OCHOBHBIX IIOCKOCTEH MPOEKIMHU, TO JAHHBIA pa3pe3 BBIMNOIHAETCS Ha MECTE CO-
OTBETCTBYIOIIEro Buja. He MeHee BaKHO MOTYEPKHYTh, YTO MPHU BBHIMOJTHEHUHU CIOXKHBIX Pa3pe30B
HUKAKOHN JIMHUH, pa3rpaHUuMBaIOIIEH U300paxeH ], MOJy4YeHHbIE OT pa3HBIX MJIOCKOCTEH, HE Po-
BozAaT. JlomaHblil pa3pe3 TpeOyeT mpenBapuTeIbHOTO MOBOPOTA CEKYIIUX TIOCKOCTEH 0 MOJI0XKe-
HUS, KOTrJla OHM OyAyT NapajuleIbHbl COOTBETCTBYIOLIEH MIIOCKOCTH MPOEKIUH, IIOCIE 3TOr0 pa3pes
MPOEIUPYETCS] HA MECTO COOTBETCTBYIOIIETO BOJIA.

Bo- BTOPbIX, TOHKHC CTCHKH THIIA pe6ep JKCCTKOCTH ITOKAa3bIBAOT YCJIIOBHO HE3AIITPUXOBAH-
HBIMH, €CJIN CCKYIIAas IMJIOCKOCTh HAITpaBJICHA BIOJIb JJIMHHOM CTOJIOHBI TaKOI'O pera.

Bo Bcex 3alaHuAX CTYACHTaM HGO6XO}II/IMO IMPOCTaBUTHh Pa3MEPHI. ITO OYCHBL OTBETCTBEHHAS
4acCTb 0(1)OpMJ'ICHI/IH YCPTCKaA, IMOTOMY CTYACHTaAM HCO6XO,I[I/IMO HAaIlIOMHUTbL OCHOBHBLIC ITpaBUJia
HaHCCCHUS pa3MCpPOB!

1) pa3mepsl Bcerja cTaBiaTcs TOJIbKO HCTUHHBIE, O€3 yueTa MaciiTada yepTexa;

2) KOJIMYECTBO pa3dMECPOB Ha YCPTEIKEC NOJIZKHO OBITE MHWHHUMAJIBbHBIM, HO JOCTAaTOYHBIM I U3-
TOTOBJICHHUSA U KOHTPOJISA U3ACIIUA,

3) 00sA3aTenbHO HAHOCAT rabapUTHBIE pa3Mephl, a TAKXKE Pa3MEPbI, ONPEENSoIe BEIUUYNHY
U TIOJIOKEHUE KaXKJIOr0 3JIEMEHTA JIeTalIH;

4) pa3mepsl, OTHOCSALIUECS K OTAEIBHOMY 3JIEMEHTY JIETANIU CIEAYET IPyNIUPOBaTh U IPOCTaB-
JISITh Ha TOM MECTE UepTexa, I TOT JIEMEHT HauboJiee ICHO N300paKeH.

Bce 3ananus nepBoHavyaabHO BBIMOJHAIOTCS B TOHKUX JUHUAX. K Ka)kI0My 3aHSITHIO CTYICHT
00513aH BBITIOJTHUTH TY 4acTh pabOTHI. KOTOpasi peKOMEH0BaHa IpernoaaBareneM. Ha 3aHsaTusx ocy-
IIECTBJISAETCS] KOHTPOJIb 32 IPaBUIIbHOCTHIO BBIIIOJIHEHUS uepTexa. [Ipu crade ueprexka cTy1eHT 004-
3aH MOSACHUTB JIFOOYIO YacCTh BBHIITOJTHEHHON pabOoThl, OTBETUTH HA TEOPETUUECKHE BOMPOCHI COIIACHO
porpamme.

1.5 DckusnpoBanue

[{enbto 3aanHus 10 TeMe "ICKU3UpOBaHUE" SIBISIETCS IPUOOPETEHNE HABBIKOB CO3/1aHUE 3CKU-
30B I10 peasbHBIM AeTainsiM. [Ipu cocTaBiieHUH SCKU30B HEOOXOJIMO IIPUMEHSTh TIPaBUIIa, yCTAHOB-
JIEHHbIE CTaHAAapTaMU. He 3a0bIBast, YTO XOTS ICKU3bl —10KYMEHThl BPEMEHHOI'O XapakrTepa, 1o co-
Jep>KaHUIO0 OHU HMYEM HE OTJIMYAIOTCs 0T pabounx yepTexeit neramu. Heo0xoanmo, 4ToObl 3CKU3bI
OBICTPO M TIPOCTO YUTAJIHCH, HE COAEPIKAITH KAKUX-THOO U3JIHIIECTB M OTBEYAI TPEOOBAHHSIM IIPO-
U3BOJICTBA.

[Tpu oObsAcHEHUM 3a7aHus clieayeT OOpaTUTh BHUMAaHHUE CTYACHTOB, YTO YacTO COCTaBJICHHE
ACKHU3a MPEALIECTBYET BHIITOJHEHUIO pabovero uepTeska, HO3TOMY YEM TIIATEIbHEE BBIIOJIIHEH ICKU3,
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TEM JIeTYe COCTaBUTh YEPTEK, N30€kKaB OMMOOK, BO3SMOXKHBIX, €CJTH ICKU3 COCTaBlieH HeOpexHo. O0-
paTuTh BHUMaHKE Ha 0()OpMIICHUE ICKU3a, O0OBOJIKY, HIPU(PT. OCOOCHHO IIPU MPOCTAH OBKE Pa3MEPOB.
HGGPC)KHOCTB, aonymeHHasa Mpru 3CKU3HOM BBIITOJIHCHHUHN YCPTEC)Ka MOKET IMPUBCCTHU K HCIIPABUJIb-
HOMY €ro ITOHUMAaHHIO, CIIeI0BATEIHHO, K OpaKy Ha MPOU3BOJICTBE.

[Tpu 0OBsICHEHUU U MOCIEAYIOLIEM UCIOJHEHUH 3CKU3a HE0OX0MMO 00paTUTh BHUMaHHUE Ha
stan Nel BBIMOJHEHUS, OOBSICHUTH 3HaYeHUE *'TabapUTHBIX IPSIMOYTOJIBHUKOB™ B KOMIIOHOBKE JIU-
cra.

Crnenyer oOpaTuTh BHUMaHUE Ha 0()OPMIICHHE dCKH3a, 0OBOJKY, MPUQPT, 0COOEHHO MPH MPO-
CTaHOBKe pa3MepoB. HeOpekHOCTh, MOMYIIeHHAs TIPH CKU3HOM BBIMIOJHEHUU, MOXKET TIPUBECTH K
HETPaBUIBHOMY €T0 TTIOHUMAaHHIO. CIIEJIOBATENILHO K OpaKy Ha POM3BOJICTBE.

B momomrs npemnogaBarento s 00bICHEHUS Ha Kadeape uMeeTcs mpe3eHTaus ~ ICKU3bl |
paboune uepTexu JeTaneil”’, a Takxke MeToandeckas pa3paboTka aHaJOrMYHOI'0 Ha3BaHUS U METO/IU-
yeckasi pazpaborka "CoeauHeHus JeTaneii”, Ha KOTOpBIE CIeayeT OOpaTHTh BHUMAHUE CTYJICHTOB,
T.K. B HUX COJICP)KUTCSI OCHOBHOW MaTepHai ISl BHIOJHEHUS 3aaHus, a TaKKe BOIIPOCH! K C1ade
3agera. s Gonee moapoOHOro U3ydeHus: MaTepualia ciaelyeT peKOMEHA0BaTh, Y4eOHUKH MOCIe -
HUX JIET U3/IaHUS, UMEIOIIHECS B OMOIMOTEeKEe YHUBEPCHTETA.

Ha cnaiinax B mepBbIX KaJapax Ipeajaraercs MaTepuall psiaa TeM, paHee HEe U3YYEHHBIX CTY-
JICHTaMU —MEeCTHBIN pa3zpe3. CiaenayeT 0ObACHUTH, YTO OH UCIOJB3YeTCS B TeX JETaNsX, IIe J0CTa-
TOYHO CIIO)KHASE KOHCTPYKITUS, OOBSICHUTH, UTO OH OOJIETYaeT PACKPHITHE KOHCTPYKIMH JCTAIH H
YMEHbIIIAeT KOJTMYECTBO U300pakeHul. JlomoNHNUTENbHBIN BU BCTPEYAETCS PEXKeE, U CTYIACHT MOXKET
HE BCTPETUTHCS C HUM B MpoIiecce 00yUYeHHs], TOATOMY ClIeyeT Mpu 00BICHEHHUH OCTaHOBUTHCS Ha
HEM ToJjpoOHee, 00BICHUTH, YTO 3TO HE MPOCTO BU "TO CTPENKE”’, B YACTHOCTU OJIMH U3 OCHOBHBIX
BHUJIOB, PACIIOJI0KEHHBIX BHE TPOCKIIMOHHOM CBSI3M, KaK YaCTO OTBEYAIOT CTYICHTHI, & BUJI HA JOIOJ-
HUTEJBHYIO IUIOCKOCTh, EPIEHANKYISPHYI0 OCHOBHOMN U MapaienbHYI0 GUType, TPOeHupyeMoil Ha
OCHOBHYIO TIJIOCKOCTh MPOEKUUN ¢ UCKaxkeHueM. Ha 3Tom ke kaape umeercs pa3pe3 HUInHApUYe-
CKOM MOBEpPXHOCTHI0. HeoObxommmMo 0O0BSICHUTD, UTO Pa3BEpPTHIBAHUE €T0 MPOUCXOIUT MO CPEeaHEH
JIMHUH.

B xanpe, rae npuBOIUTCS MPUMEP ICKU3UPYEMOH J1eTail, He0OX0MMO OOBSICHUTD, KaK Clie-
JyeT MPUCTYIUTH K padboTe ¢ Hewo. PaccMoTpeTh BHUMATEIbHO KOHCTPYKIIUIO, TIONPOOOBATH OIpeie-
JIUThH €€ IPUMEHEHNE U Ha3HAYEHUE, 110 BO3MOXXHOCTH MPEANOI0KHUTH TEXHOIOIHIO U3TOTOBICHUS U
MCXOJISl U3 3TOT0 BHIOpATh TIaBHBIN BUJ, KOJMYECTBO N300paskeHNH, HEOOXOAUMBbIe pa3pesbl, ceue-
HUS U IpyTrue U300pakeHusi, YTo0bI BBIIATh BCIO HH(POpMALINIO, HEOOXOAUMYIO TSI H3TOTOBJICHUS
neranu. Jlanee ciaexyer oOpaTUTh BHUMaHME Ha CIIEAYIOIIME 3Talbl BHIIOIHEHUS 3cku3a. Heobxo-
JMMO TTOCOBETOBATh CKJIEHTH JBa ABOMHBIX TETPAJOUHBIX JUCTA B KJIETOUKY TaK, YTOOBI KJIETOUKH
COBMECTUJIMCh, YTO MO3BOJIUIO Obl COXPAHUTH MPOEKIMOHHYIO CBS3b MEXKAY NMPOEKLUUIMU, 00BsC-
HUTH 3HaYeHHWE '"TabapuTHBIX" MPSIMOYTOJIHPHUKOB M MX PACIONIOKEHUE Ha Oymare Tak, 4ToObl He
TOJIBKO PallMOHAJIBHO 3aIl0JHUTH I10JIE YEPTEXKA, HO U OCTABUTH JOCTATOYHO MECTA MEXKYy HUTHU JJIS
MIPOCTAaHOBKH pazMepoB. CieayeT MOCOBETOBAaTh, MPEXIe YeM H300paxarh "rabapuTHbIE" MpsMO-
YT OJIbBHUKH. HAHECTU PAMKY U IMOCTaBUTh MPH MOMOIIHK 1abJI0Ha, UMEIOLIETrocs B MpernapaTopcKoii,
OCHOBHYIO HaJIHMCh, 4YTOOBI 3aJ1aTh IIPEeIbl H300pakeHUsL.

Xopoio 05 HAITOMHUTH ITPABUJIAa BEIOOPA INIAaBHOTO BHJIAa (Hanboree MOIHOE, IPEICTaBICHUE
0 KOHCTPYKIHU JETalli, TEXHOJIOTUU U3TOTOBJICHUS, MTOJIOKEHHE JICTAIN B MEXaHU3ME, PallHOHAb-
HOE 3aroNHeHue hopMa YepTexa).

Janee cneayer oObSACHUTH 3alI0JHEHNE rabapUTHBIX MPSIMOYTOILHUKOB, TIPEABAPUTEIHHO pac-
CMOTpEB JIeTallb KaK KOHCTPYKIIUIO, COCTOSLIYIO U3 Pa3IMUHbIX T€OMETPUUECKUX, (POPM U TOCOBETO-
BaTh I0CJIE€ HAHECEHUS! OCEBBIX M IEHTPOBBIX JMHUN 3aMOJHATh '€OMETPUYECKUMHU (hopMamH Bce
MMEIOLIUECS TPOEKIIMHU OHOBPEMEHHO, Yallle METOA0M CIIOKEHHUSI, PEKE - METOIIOM "BbIUMTAHUSA".



B cnaitnax umeercs kajp, rae n300pakxeHO COBMEIIEHNE Ha OHOM MPOEKIIMH IBYX Pa3pe30B —
MOJIOBUHBI CTYIEHYATOr'0 U TOJOBUHBI MPOCTOrO B cllydyae CUMMeETpuu netaneil. Jlamee moka3aHo
YIpOIIeHHOE N300pakeHne TUHUH NIepecedeHUsI TOBEPXHOCTEH. 3/1eCh cleyeT 00paTuTh BHUMAHHE,
Ha TO, YTO JIMHUSIMH TIEPEX0/1a MOXKHO MPeHeOpedh HE BCETIA, a B ClIy4ae MX MaJlol Beu4uHbI. [1o-
noJipoOHee ClieyeT paccKa3aTh O HAJOKEHHOW MPOEKIUH, T.K. OHAa BCTPEUAETCS B HECKOJIIbKUX Ou-
JeTax 3ayeTa padoThl, 00paTUTh Ha 3TO BHUMaHue. CKa3aTh, UTO 3TO U300paKECHHE Mepe CeKyIei
IIJIOCKOCTHIO, BBIMOTHAETCS IITPUXITYHKTUPHON YTOJIIICHHON JTUHUEH, U UMEET 1EIbI0 YMEHBIIINUTH
KOJIMYECTBO M300paxkeHuil. [Ipu oObsacHeHnn kaapa, rie NpeacTaBieH psill, BBIHOCHBIX 3J€MEHTOB,
clleZlyeT oOpaTUTh BHUMAaHUE Ha KENATEIbHOCTh UX M300paKEHUSI B HETIOCPEICTBEHHON OIM30CTH
OT pacmu(pyeMoro H300pa>keHUsI U Ha TO, UTO HA BBIHOCHOM 3JIEMEHTE MOXKHO KPOME MOPOOHOM U
- YBEJIMYEHHOUN paciin(poBKU KOHCTPYKIIMU U yI00CTBa IPOCTAHOBKH Pa3MEPOB MOXKHO MPOH3BO-
IUTH pa3pe3 HECMOTPS Ha TO, YTO HA OCHOBHOM M300paKEHUH OH OTCYTCTBYET.

[Tpu oObsacHeHNH n300pakeHus pudIeHus cieayeT oopatutsh BHUMaHue Ha uudpsl 0,8 u 1,
YTO O3HAYaeT PAcCTOSIHME MEXJy PUCKAaMH 1Iara U Mosc HUTh, YTO pU(IIeHHUE NMPUMEHSeTCs IS
YCTpaHEHUs] MPOCKAJIb3bIBAHUS PYKH HA TOBOPOTE, a TAKXKE, UYTO HM300paKkaloT €ro Ha depTexe
YCIIOBHO.

Bonbiioe BHMMaHUE CleyeT yIEIUTh KajJpaMm, I/ie MOsICHIETCs IPOCTaHOBKa Pa3MepOB.

Janee cienyer 3auntaTh onpezesieHe KOHCTPYKTOPCKOM 1 TeXHOJIOrn4eckoit 0a3el. Cienyer
CKa3aTh O IIPEUMYIIECTBaX MPOCTAHOBKU pa3MepoB OT TOH miu apyrou 0a3sl. [Ipenmymiectsa npo-
CTaHOBKH pa3MepOB OT KOHCTPYKTOPCKHX 0a3:

1) Hanmu4ue Ha YepTekax KOPOTKUX Pa3MEPHBIX IIeTei, YTO MOBBIIIAET TOYHOCTh U Ka4eCTBO
U3CTIHS,

2) obnerdyaercsi MpoBepKa, pacueT U yBs3Ka pa3MEepPOB KakK B JICTAJIA, TaK M B U3JICITHH,

3) MOBBIIACTCS JUIMTEIBHOCTh TOJHOCTH YEPTEkKa, T.K. B HEM OTPaXE€HO TpeOOBaHUS 4acTO
MEHSIOIIENCS TEXHOJIOTHH.

HenocraTtku: T.K. 4epTex HE OTpa)kaeT TpeOOBAaHUM TEXHOJIOTMU, IPUXOIUTCS U3TOTOBIATH,
JIOMOJTHUTENbHBIE YEPTEeXHU Ui 00paboTKM JieTalneil, a Takke BO3pacTaeT KOINYECTBO U3MEPUTENb-
HOT'O MHCTPYMEHTA, T.K. 3aKa34MK IIPUHUMAECT U3JEIUS HE 10 TEXHOJIOrHYECKOMY, a 110 KOHCTPYK-
TOPCKOMY YEPTEXKY.

CucrteMa pOCTaHOBKH; Pa3MEPOB IO TEXHOJOTHYECKUX 0a3 XapaKTepU3yeTcs TEeM, 4TO BCE
pasMephbl Ha 4epTexe MPOCTABICHBI OT IOBEPXHOCTEH, ONPEIeIIIONINX MOJIOKEHUE eTanel mpu 00-
pabotke. B 3TOM citydae KOHCTPYKTOp CBSI3BIBAET MTPOCTAHOBKY Pa3MEPOB C BOIIPOCAMHU HU3TOTOBJIE-
HUS ICTAJIH.

IIpeumyinecrna:

1) B mpocTaHOBKE pa3MepOB OT MPOU3BOJCTBEHHBIX 0a3 YU THIBAIOTCS IPOU3BOACTBEHHBIE Tpe-
OOBaHMA, YTO 00JIEr4aeT U3rOTOBJICHUE JETANN;

2) He TpedyeTcs nepecyeTa pa3MepoB, T.€. OTIAAaeT HEOOXOAUMOCTh B TEXHOJIOTHYECKUX Yep-
Texax;

3) ympolaercsi KOHCTPYKIHS PEXYIIET0 U U3MEPUTEIBHOTO HHCTPYMEHTA;

4) mpouecc U3roToBJICHUA ACTAJIN U IIPUCMKA 3daKa3UYUKaM MPOU3BOAUTCA 11O OJHOMY U TOMY
KC YCPTCKY.

HenocraTtku:
1) HexoTOpast 0CNabICHHOCTh B MPOBEPKE U YBSI3KE PA3MEPOB B JICTANIU U U3/CIUU;

2) coKpaliaeTcst JIUTEIbHOCTh CPOKa CITYKObI UepTeka, T.K. HEOOXOMMa KOPPEKTHPOBKA MTPH
W3MEHEHUHU TEXHOJIOTHH.



3) cnabo oTpaxkaeTcsi Ha YePTEkKe KOHCTPYKTUBHBIE OCOOCHHOCTH H3/ICIIHSI.

OOBIYHO TEXHOJIOI CTPEMUTCS, YTOOBI KOHCTPYKTOpPCKUE 0a3bl ObLIM UCIOJIB30BAaHbl KaK TeX-
HOJIOTUYECKHE, T.K. J€Talb MOXKET UIMETh HE OJIHY, @ HECKOJIBKO KOHCTPYKTOPCKUX 0a3, IPUYEM OJIHY
U3 HUX CUMTAIOT OCHOBHOM, a OCTaJbHOE BCIOMOrareabHbIMU. CBOOO/IHBIE HECONpPSKEHHbIE pa3-
MEpBI JeTaIH LeIeco00pa3HO HAHOCUTh OT TEXHOJOrHYeCKuX 0as.

JList TUTHIX AeTanei B kKadecTBe 0a3bl BRIOMPAIOT Ty HEOOpaOOTaHHYIO MTOBEPXHOCTh (OOBIYHO
IJIOCKOCTH TOPIIA), OT KOTOPOM yI00HO OTCUUTHIBATH pa3MEphl IPU U3TOTOBICHUH JIUTEHHON (POPMBI.

B y4eOHoii mpakTHKe P BHIMOJIHEHUH 3CKU30B C HATYPHI Yallle BCETr0O HUCIOIb3YIOTCS TEXHO-
Jorudeckue 0as3pl, T.K. MOJIOKEHHUE JETall B U3/ICTUU KaK MPaBHUIIO HEM3BECTHO. B o0miem ciyuae
npu OOJTBIIOM Pa3HOOOpa3HH AeTalIel pa3Mephbl HA HUX HAHOCSTCS C YUETOM CIEAYIOIUX (aKTOPOB:

1) dbopmbr netanw;
2) B3aUMOJICHCTBUS C IPYTUMH JIETATSIMU COOPOYHOM €TMHHIIBI (€CIIU 3TO U3BECTHO)
3) mocnenoBaTeNbHOCTh €€ U3TOTOBJICHUS;

4) obecrieueHHE SCHOCTH W BBIpa3UTENbHOCTH 3cKu3a, deprexa (I'OCT 2.307-2011, 'OCT
2.109-73).

B cmaiigax mpeacTaBieH mpUMeEp PacCTaHOBKH Pa3MEPOB, OMPEICISIONINX TTOJI0KEHUE CHM-
METPUYHO PACIIONIOKEHHBIX TTOBEPXHOCTEH Y CHMMETPHYHBIX U3JeTHii. [leTanh MMeeT TIOCKOCTh |
OCh CUMMETPHUH, COBMAIAIONINE C OCBhIO JeTanu. ba3oil (yCcIOBHOI) sSBISETCS OCh CUMMETPUU (TeX-
HoJIor4eckas 6asza).

Crenyromuii Kaap 1aeT mpecTaBlIeHHE O IIETTHOM, KOOPAUHATHOM ¥ KOMOMHHPOBAaHHOM CIIO-
cobax MocTaHOBKM pa3zMepoB. CienyeT KpaTKo OXapaKTepH30BaTh KaKAbli u3 Hux. [Ipu nenHom
croco0e pa3Mepsl MPOCTABIISIIOTCS TIOCIE0BATENbHO Lenbio. [Ipr 3TOM Kaxaas cTyneHb 00padarbl-
BAETCs CAaMOCTOATENBHO. [IpH 3 TOM criocobe 1iernoyka He ToKHa ObITh 3aMKHYTOH. Eciin Ha uepreke
HaHECeH rabapuTHBIA pa3Mep, OIUH U3 ONEPallMOHHBIX Pa3MEpOB CIEAYET OIYCTUTh, T.K. MHAUE
HeJb3st OyJIeT BhIAEPkKATh TPeOyeMyI0 TOYHOCTh U3TOTOBJICHUHU Pa3MEPOB.

LlenHo#t crnoco0 MCHOIB3YIOT IPU HAHECEHWU pa3MepOB Ha MEKLEHTPOBBIE PACCTOSHUSA, IS
CTYIEHYATHIX JIeTaJIel, eClii HY)KHO BBIIEP)KaTh pa3Mep KaKJIOW CTYIEeHH, pu 0O0padoTKe aAeTanu
KOMIUIEKTOM PEXKYILEro HHCTPYMEHTA.

[Tpu koopAMHATHOM crOcOOe pa3Mepbl HaHOCATCS OT 0a3bl. Kaxkblil pazmep sSBIsETCS HEKO-
TOPOW KOOPJIMHATOM, ONPEIENSIOMNI paCCTOSIHUE OT AJIEMEHTA J10 0a3bl.

[TonoxuTrenbHOE KauecTBO 3TOr0 CI10cO0a B TOM, UTO TOYHOCTh MCIOJIHEHHUS JII000ro pasmepa
3aBUCHUT JIUIIb OT TEXHOJIOTMH U3TOTOBJICHUS U HE 3aBUCHUT OT UCTIOJIHEHUS APYIHX pa3MepoB JAeTallu.
3TOT criocod Hanbosee pacIpoCTPaHEH B KOHCTPYKTOPCKOW MPAKTUKE.

KomOuHMpoBaHHbIH cr10c00 cO4eTaeT 0COOEHHOCTH LIEMMTHOT0 U KOOPAMHATHOrO CI10c00a.

Ecnu pasHble o pa3mepam, HO OJHOTUIHBIE IO (hOpME FIIEMEHTHI PACIOI0KEHbI HEPaBHO-
MEPHO IO TOBEPXHOCTH JETAIH, JOMYCKAETCS KOOPAMHATHBIN CIIOCO0 HAHECEHUS Pa3MEpOB C yKa3a-
HUEM pa3MEpHBIX YHCEN B CBOIHOU TaluIe.

MHorna BMECTO HECKOJIBKUX Pa3MEpPHBIX JIMHUM, ONpeleoUNX PACIOI0KEHNE IIEMEHTOB
U3JIeNUs, HalpUMeEp, OTBEPCTHH, OT 0011eil 0a3bl, MPOBOAAT OJHY OOIIYIO pa3MEpHYIO JTMHHIO U pa3-
MEpPHBIE YHCJIa HAHOCST B HAIIPaBJICHUM BBIHOCHBIX JIMHUU y UX KOHIOB. [Ipu pacnonoxxeHuun onu-
HAKOBBIX 3JIEMEHTOB IIPEMETA Ha OJJHOM OKPYKHOCTH WJI Ha OIHOM OCH, pEKOMEHAYETCs pa3Mephbl,
OIPEIEIISAIONINE B3aUMHOE PACTIONIOKEHUE 3TUX 3JIEMEHTOB HAHOCUTH OT 00111el 0a3bl, KOTOPOii ciy-
KUT IIOBEPXHOCTH JAETAIIN UM €€ OCh.



OnurHaKoBbIE AIEMEHTHI (OTBEPCTHSI, TIa3bl) PACIOI0KEHHBIE Ha A€TAIH PABHOMEPHO PEKOMEH-
JyeTCsl HAHECTU pa3Mep MEXIy COCETHUMH 3JIEMEHTaMHU U pa3Mep MEXIy KpalHUMHU.

B mMecrax mimaBHOro CKpYTJICHUA IC€TAaJIM BBIHOCHYIO JIMHUIO IIPOBOAAT OT TOYCK MMCPECCUCHUA
CTOPOH CKPYIJISIEMOr'0 yIia.

[Tpu oObsicHeHUU cnaiia 00 U3MEPUTENBHBIX AIEMEHTax, I/ie MPEICTaBICHbBl HHCTPYMEHTHI,
MMEIOLINECS B IPENapaTOpCKOi, HE CIeyeT MHOTO BPEMEHH YAEIATh KOHCTPYKIMM UX U IIPaBUIaM
MI0JIb30BaHUsS. JTO MOXKHO CJI€JIaTh BO BPEMsl 3aHATUH JJIsl TEX CTYJEHTOB, KOMY 3TO IOTpedyeTcsl.

Crnenyromiuie KaJIpbl OCBAILIEHBI pe3b0e. 37ech MpU 00bICHEHUH CleAyeT 0OpaTUTh BHUMAaHHE
Ha MPOIIECC Hape3aHus pe3b0bl BPYYHYIO C TOMOIIBI0 METYHKA - ITO ITOMOTAeT CTYICHTY JIeT4e Pa3o-
Opartbes U MOHATH JIOTHKY W300paskeHus: pe3bObl B 0TBepcTHU. CHavana CBEPIIUTCS OTBEPCTHE, MPH
MOMOIIIH CBEpJia, KOTOPOE M300paKeHO BUHOBHOM JTMHUEH, 3aTeM Hape3aeTcsl pe3b0a Mpu MmoMoIu
MeTYHKa. 3aTeM ClIeJlyeT MOSICHUTbh, KaK Hape3aeTcs pe3b0a Ha IMIMHIPE U KaK OHa n300pakaeTcs.
O cbere pe3bOBI, 0 dacke MOAPOOHO pacckazaHo B METoauYeCKON pa3pabotke "CoeanHeHUE AeTa-
nei”. Cnenyer cka3aTh O TOM, YTO MPU U300paKeHUH Pe3bObl, CIUTONIHAS TOHKAs JIMHUS 3aXOUT Ha
dacky, a Ha COOTBETCTBYIOIIEM BH/IE, T/Ie OTBEPCTHE C Pe300I MPOEIIHPYETCS B BUIE OKPYKHOCTEH,
OJHa M3 KOTOPBIX HC JOBOJUTCA HA YETBCPTH, KOTOPAA NCPEXOAUT OCU BpalllCHUA, MPCAIIOYTCHUC
oTaaeTcs pe3boe, a He (acke.

[Tpu n3yueHun pe3pObl ClieAyeT YIOMSHYTh, YTO pe3b0bl ACTATCS Ha XOJO0BbIE (/1 Iepeaadun
JBUKEHMSI) U KPETIEKHBIE, YaCTh U3 KOTOPBIX U3y4aeTcs B HAIIEM Kypce.

[Tpu 00BsICHEHNN METPUUECKOM pe3bOBbI ClIEIyeT CKa3aTh B KAKUX CIydasx MPUMEHSIOTCS Mell-
KH€ pe3bObl (TSI COEAMHEHUS TOHKOCTEHHBIX JeTajeil; B clydasx, Korjaa TpeOyeTcs repMeTHYHOCTh
COCIIMHEHMSI: B TPHOOpax U armaparax, B KOTOPBIX HEOOXOIUMO TPOU3BOIUTH TOHKYIO PETYIUPOBKY
nonaun). [lokazare, kKak OTMETUTH IPH 0003HAYCHUU MEJIKYIO PEe3b0Y.

[Tpu oObsicHeHNH FOIMOBOI pe3bObI clieyeT 0OpaTUTh BHUMAHKE HA TO, YTO OOJIbILAS YacTh
UMIIOPTHOT'0 000pYI0OBaHMUS TIOCTYIAET K HAaM C AIOMMOBON pe3b00ii.

Cpenu Apyrux ciaeayeT BBIICIUTh 0003HAYEHUE JIEBOM pe3b0bl, UMEIONICH B KOHIIE 0003HaUe-
Hus OykBy "LH "u cnienmanbHbIe pe3bObl, Y KOTOPBIX HEKOTOPBIC MTApaMeTPhl OTIIMYAOTCS OT CTaH-
IapTHBIX pe3b0. (MBI H3ydaeM pe3b0bl CO CTaHIAPTHBIM PO UIIEM, HO pa3Mephl TMaMeTpa I 1ara
OTJUYHBI OT MPHUHSTHIX MO CTAHIAPTY).

[Tpu o6bsAcHEeHUN Kajpa, Tae n300paxkeHa aeTalb, H3r0TOBICHHAs THOKON? clieayeT o0paTuTh
BHHMMaHUE Ha TO, YTO PAaNyC THOKU JAETCS MO CPEAHEMY AUaMETPY U UTO Pa3BEPTKY ACTAIU ICTA0T
TOJILKO B TOM CJIydae, ecii popMa v pa3Mephl BCEX 3JIEMEHTOB JICTANIN HE OMPEIETISIeTCsl Ha YePTEKe.

[Tpu oOBscCHEHUH Ka/pa, T/ie TPUBEICH MPUMEp YepTerka JIMTOHN JETalH C IOCIeayIomei Me-
XaHUYECKOH 00pabOTKOM YacTH MOBEPXHOCTH AETANH, CleAyeT 0OOpaTUTh BHUMAaHHE, YTO pa3Mephbl
ClIelyeT HAaHOCUTh TaKUM 00pa3oM, YTOOBI OJJHA TPYIIIA Pa3MEPOB CBS3BIBANIA MEKY COOON TOIBKO
HeoOpaboTaHHBIE, a BTOPasi TOJIBKO 00pabOTaHHBIE MOBEPXHOCTH. B KauecTBe CBA3M MEXIy STUMHU
IPYIIAaMH J0JDKEH CIYKUTh OJUH pa3Mep M0 KaXXA0My KOOPMHATHOMY HalpaBJIEHUIO, HAHECEHHBIN
MEXIy OTHOW 00paOOTaHHOH M OIHOW HEOOpaOOTaHHOM MOBEPXHOCTSAMHU. KOTOpHIE, KaK MPaBUIIO,
JIOJIKHBI OBITH 0a30BBIMH.

[Tocne oObsicHeHHE ciieyeT OPEKOMEHI0BATh CTYACHTaM IIOCOBETOBATHCS C IIPENOAaBaTEIEM
10 TIOBOJTY BBIOOpA TIIaBHOTO BHJIA, T.K. HEMIPABUIIBHBIHN €ro BBIOOP SBIsIETCS HAanOOJIee 4acTo BCTpe-
qaroleics omuOKON NPy BHITOJHEHUU 3ajaHUs U IPUBOJUT K MIEPEJEIIKE €ro y CTapaTeibHbIX CTY-
neHToB. BTopoii pacipocTpaneHHOM OMIMOKOI ABIsIeTCs HeMpaBUIbHAs KOMIIOHOBKA UepTexa, Korjaa
BCE M300paXCHUsI CKOHIIEHTPUPOBAHBI B OTHOM MECTE JIMCTA, OJM3KO JPYT OT ApYyra, YTO HE IMO3BO-
JSeT palMoHaIbHO MPOCTABUTh Pa3MephI U JieflaeT 3CKU3 HeKpacuBbIM, [Ipu mpocTtaHoBKe pa3mMepoB
CllelyeT cIeuTh 3a MPaBUIBLHON MPOCTAHOBKON pazMepa pe3bObl (110 OONIBIIOMY JHAMETPY), YacTO



CTYACHTHI ACIAI0T 3TO HEBCPHO. Yacto CTYACHTBI BMECTO COBMCIICHUA BU/JIa C pa3pe30M B CUMMCT-
PHUYHBIX ACTAJIAX, ACIIA0T MMOJIHBIN pa3pes. HCO6XOI[I/IMO Tpe6OBaTb HCIIPpABJICHUS, HC OCTAaBJIATH TaK,
T.K. 9Ta OIIuOKa 3aKPCIUIACTCA U CTAHOBUTCA OIHOM U3 PACIPOCTPAHCHHBIX B IMMOCJIICAHCM 3aJaHUH.

1.6 JleraaupoBaHue YepTe:ka 001Iero BUA

JetanupoBaHueM 3aKaHYMBAETCS M3YYEHHE TeM YepyeHHs. DTO MPOLECC, KOTOPHIM MOXKHO
OBIIJICTh HA OCHOBE YMEHHUS YUTATh COOPOYHBIC YEPTEKH.

st ycnemHoro 4yreHusi COOpOYHOro yeprexka MOMUMO 3HaHMsI TEOPETUUYECKOro MaTepuaia
HEOOXOJMMO UMETh Pa3BUTOE MPOCTPAHCTBEHHOE IMpeACTaBlIeHHE, BbIPAOOTAaTh crenupuyecKue
HaBBIKM, HAUTH JIOTHYECKUI TOPSI0K, B KOTOPOM LI€JIeCO00pa3HO paccMaTpuBaTh cCOOpOUYHBIN dep-
TEX, IOJBEPraTh U3YUYEHHUIO €T0 JAHHBIE U IIOCTENIEHHO, BBISICHS KOHCTPYKIIHMIO M HA3HAYEHHUE OHON
JeTaJli 337pyroi, COCTABIIATh PEICTABIEHUE 00 U3JEIUH B LIETOM.

3agaua npernojaBaress - CoJeHCTBOBaTh BBIPAOOTKE y CTYJEHTOB ONpPEAEICHHON 1mociie/10Ba-
TEJILHOCTH NPH YTCHUU YEePTEXka, T.€. POPMHUPOBAHUIO CUCTEMBI YTEHHUSI COOPOUHOT0 YepTekKa.

Hns oObsicHeHUS 3aaHus UMeeTcs npeseHTtanus "JleramupoBaHue uepTeka oOIero Buja’.
CrynenTam ciieqyeT peKOMEeHI0BaTh METOAMUECKOEe MTOCOOHe aHaJTOTUYHOTO Ha3BaHUs, JTUTEPaTypy
MOCTICAHUX JIET U3JaHus, UMeronytocs B oubmmorexe PIPTY.

[Ipu oOBsicHEHNY 3a1aHUs B KaJpaX, OTHOCSAIIUXCS K KOHCTPYKTOPCKOM JOKYMEHTAIINH, CJIe-
JyeT 00paTUTh BHUMaHHE B pa3zene "Buabl n3nenuii" Ha onpeneneHue AeTain. XOTs JeTalb Ipe/-
CTaBJisieT cO0O0M M3MeNue, BEITOTHEHHOE U3 OJHOPOJAHOIO MO0 HAMMEHOBAHUIO U MapKu MaTepualia
0e3 MpuMEeHEHHs COOPOYHBIX OTEepaIlHii, HO MaiiKa, CKJIEMBaHKE, CBAPKA MOT'YT OBITh MPUMEHEHBI JIJIS
MPUIaHUS KYCKY MaTepuaia onpenesieHHON (popMbl, HampuMep, TpyOKa CriasstHHas HJIM CBapeHHas U3
KyCKa JIUCTOBOro Marepuaina. [IpuuemM Bce 3TH cOOpOUYHbIE Olepaliii UMEIOT Ha YyepTexe cBoé 000-
3HAYCHUE.

[Tpu 0OBsiCHEHUN TOHATHI COOPOYHOHN €MHMIIBI U KOMIUIEKCa, MOKHO OOpaTHUTh BHUMAaHHE,
YTO B CJIOKHBIX CITy4asiX COOTHECEHUE U3/EIHs K TOMY WM UHOMY BHAY COOPOYHON €TUHUIIBI WU
KOMILIEKCY CJIelyeT MMOCMOTPETh CYIIECTBYET JIM Ha M3/ere cOOpouHbIil yepTex. Eciau Ha Bce u3-
JIeNE €CTh COOPOYHBINA YEPTEK, TO €r0 OTHOCAT K COOPOYHOU €TUHUIIE).

[Tpu 0OBsICHEHUH BHUJIOB YEPTEKEH CIENyeT Pa3bsCHUTH Pa3HUILy MEXIY COOPOYHBIM YepTe-
KOM U 4epTeXOM o0Iiero Buaa. Yeprex oO1Eero Buaa COAEpKUT N300paKeHNE U3/IEIHs C €ro BU-
JaMH, pa3pe3aMu, CEUCHUSIMH, a TAKXKE TEKCTOBYIO YacTh M HAJIMTUCH, HEOOX OMMBIE ISl TOHMMAaHUS
KOHCTPYKTUBHOT'O YCTPONCTBA M3JENUsl, B3aUMOACHCTBHS €r0 COCTaBHBIX YacTel M MPUHIUIIA pa-
OO0THI 3/1ENHs, a TAKKE JaHHBIE U cocTaBe u3nenus. [loaTomy o yepTexy oO1Iero Biuia BO3SMOXKHA
pa3zpaboTKa YepTexel aetaneid U COOPOYHBIX eMHHI] 0€3 TOMOIHUTEIBHBIX PA3bICHCHUH.

HeoOxoaumo Takxke oOpaTUTh BHUMaHHE, YTO 32 OCHOBHBIE KOHCTPYKTOPCKHE HOKYMEHTHI
MPUHUMAFOT: JUIS TN - YePTEXK JCTAIH U JPYrue JaHHbIE, HEOOXOIUMBIC I €€ N3TOTOBJICHUS U
KOHTPOJIST; ISl COOPOUYHBIX €IUHUII, KOMIUIEKCOB U KOMIIEKTOB - CTICIIH(UKAIIHIO.

[Tpu 00BsicCHEHNH TIOIpa3AeTICHUS YePTEKel B 3aBUCUMOCTH OT CITOCO0A BHITIOTHEHUSI U XapaK-
Tepa UCIOIB30BAHUS CJIEyeT BBIACTUTh 3HAUCHUE TIOJUIMHHUKA U O0BSICHUTH, YTO B KAYECTBE MO/I-
JMHHUKA MOJKHO MCIOJIb30BaTh OpUTHHAI, (DOTOKOIHUIO UIIH IK3EMILISp 00pa3ua (U34aHHOTO TUIIO-
rpadckumM criocodbom), ohopmITeHHBIE TOUTMHHBIME MOMTUCSMU JIUII, OTBETCTBEHHBIX 32 BBIMYCK J10-
KyMEHTA.

[Tpu oObsicHeHnHU cTaauil pa3paboTKU HEOOXOAMMO CKa3zaTh 00 00sS3aTeNbHBIX JOKYMEHTAX, K
KOTOPBIM OTHOCATCS Ha 3Tane pa3paboTKH BEAOMOCTH TEXHUUYECKOT' O MPEI0KEHUS, SCKU3HOTO MTPOo-
eKTa, TEXHUYECKOI0 MPOEKTa U MOSACHUTENbHAs 3aIIUCKa, BKIIIOYAs YepTeK OOILIero BU/Ia B COCTaBe
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TEXHHYECKOT0 ITPOEKTa, Ha dTare padovero MpoeKTUPOBAHHMS - YEPTEIKH JIeTAICH U cCOOpOUHBIE, CIie-
U UKAIAH.

Crenyronuii ciaid] mpencTaBisieT co0o0i BapuaHT 3a/IaHUs U €ro ciIeayeT oOpalias BHUMaHUe
Ha XapaKTCPHBIC OHII/I6KI/I, KOTOpPBIC 00BIYHO AOITYCKAarOT CTYACHTHI. B YaCTHOCTH, HAJ0 CKa3aTb, YTO
pu BbIOOpE KoJIMYecTBa M300paXkeHUH, II1aBHOTO BUJA, Pa3pe30B, CEUECHHUM U T.[., CIEAYET CKa3aTh,
YTO JUI1 COOPOYHOM €JMHUIIBI KpUTEPHH BHIOOpA BCEX ITUX MAPAMETPOB MPUMEHSIIHCD IS H3ACTHS
B coOpanHOM Buje. [Ipy BEIOMTHEHNH YepTeka AeTaId HEOOXOIMMO paccMaTpuBaTh €€ He TOIBKO
KaK 3JIEMEHT COOPOYHOM €AMHUIIBI, HO ¥ KaK CAMOCTOSATENILHOE U3/1EIHE, YUUThIBAs €€ KOHCTPYKIIHIO
Y TEXHOJIOTHIO M3roToBieHHus. OTCIOAa IJIaBHBIM BUJ JETaJH, KOJMYECTBO N300paskeHu, MaciTad
MOT'YT OBITH OTJIMYMM OT T€X. B KOTOPBIX M300pakeHa JeTab Ha cOopodHOoM uepTexe. Kpome Toro,
clielyeT OJUYEPKHYTh, UYTO YaCTO HA YEPTEKE U3/1ENHs B 1IEJIOM CHMMETPUYHBIE I€TAJIN TONaIal0T B
paspes MOJIHOCTHIO, a IIPH BHIIOJTHEHUH paboyero yepTexka HeoOX0IMMO COBMEIATh BUJI C Pa3pE30M.
Ocob0 oOpaTuTh BHIMaHHE Ha MaclmTad B CBSI3U C MPOCTAHOBKOHM pasmepoB. HeoOxoaumo, 9To0bI
CTYZEHT 3aMepsisl pa3Mephl AeTalld HEMTOCPEICTBEHHO 110 YePTEXKY He 3a0bIBal COOTHOCHUTH MX C YKa-
3aHHBIM B OCHOBHOW HaJMUCH MacIITaboM.

ITpu 00BsICHEHMH IPUBEIEHHBIX Jjajiee KaJIpOB C IPUMEpPaMHU BBINIOIHEHUS Pa3InYHbIX COOPOY-
HBIX €IUHHLI, CIEAYET MOAYEPKHYTh, KaK CIEAYET ONPENCIUTHCS C MPUCOCINHUTEIBHBIMU pa3Me-
paMu, yYUTbIBas OJ0XKEHUE COOPOUYHOI eIMHUIIBI HA COOPOYHOM uepTexe u3aenus B 1esnom. Emé
pa3 00paTUTh BHUMaHUE CTYICHTOB Ha OCOOCHHOCTH BBITIOJTHEHUS COOPOUHOT0 YepTeka apMHUPOBAH-
HOI'O U3JE1Hs, T.K. HE BCE OHHU BCTPETUIIUCH C TAKUM HU3ZEIIMEM B IIPEABIIYILEM 3aJaHUU.

Yro kacaeTcs yepTexeil COBMECTHO 00pabaTbIBaeMbIX JAeTaneid He0OXOUMO yKa3aTb, 4TO U3-
MeHEHHUe (OPMBI IeTaJIH, KOJIMYECTBAa OTBEPCTHIA CiIelyeT MPOU3BOIUTH Ha pabodeM YepTeke TOIBKO
B TOM CJlyd4ae, €ClM CTYAEHT yBEpEeH, UTO JieTalii o0pabaThIBalIMCh COBMECTHO WJIM B IpOIIEcce
cOOpKH, Ha YTO I0JIKHA YKa3bIBaTh COIIPOBOJUTENbHAS HAIIMCh WIIM IPUCYTCTBOBATH HAa COOPOYHOM
YepTexke pa3Mepbl, XapaKTePU3YIOIINE COOTBETCTBYIOIIYIO 00paOOTKH M HE OTHOCSIIUECS K TPYIIe
pa3MepoB, IPOCTABISIEMbIX ITPU COOPKE.

B xaapax, mosiCHSIOUINX aKCOHOMETPUYECKHE N300paxeHHsI HE0OOXOAMMO, OCHOBBIBASICh Ha OC-
HOBHOE Ka4eCTBO HX - HAIJISTHOCTh, TOPEKOMEH/I0BATh CTYICHTAM OTBIIEUbCS OT pabodero yeprexa
JeTalld, OT €€ TJIaBHOTO BUJIA M PACIIONOXKHUTh JIETalh B TOW WM MHOM aKCOHOMETPUHU TaK, YTOOBI
czesaB pa3pes, MOJIy4UTh MaKCUMaIbHYIO0 HH(GOPMAIIUIO 0 KOHCTPYKIMHU AeTain. Kpome Toro, HeoO-
XOAMMO MOJYEPKHYTH, YTO AKCOHOMETPUS BHIMOIHIETCS HA OTAeTbHOM opMate u e€ Macirad 10i-
XEH OBITh JIOCTATOYHO OOJBIINM, YTOOBI BCE DJIEMEHTHI, B TOM YHCIIE M OTBEPCTHS OBUIO yI0OHO
MOCTPOUTH U MOXKET OTJIMYAThCS OT pabouero ueptexa. [Ipu n3obpakeHnn oKpy)HOCTEH B aKCOHO-
METpHUH, CIeAYyeT OTOCTaTh CTYJEHTOB K MeToanuke "JleranupoBaHue yepTeka odmiero Buma', riae
IIOCTPOEHHUE 3JUIUIICOB OIMHUCAHO JAOCTATOYHO IPOCTO U 1noapodHo. Ho HeoOxomumMo oOpaTuTh BHU-
MaHHe, YTO YaCTO CTYJECHThl HENPABUIBLHO OPUEHTUPYIOT OCH 3JUIMIICOB B COOTBETCTBYIOLIEH IJIOC-
KOCTHU IIPOEKIIUH, YTO MPUBOAMT K TpaTe 3HAYUTEIBHOI'O BpEMEHHU Ha nepeaenky. [lopekoMmenoBaTh
CTY/IGHTaM 3allOMHHUTBH TpaBUio: "OONbIIas OCh 3JUIMICA MEPIEHAMKYIIpHA HEIOCTaIome ocu”
(KaXIyr0 MIOCKOCTh MPOCKITUI OMPEEISIIOT IBE OCH KOOPIUHAT).

Tax e nmonoapoOHee cleayeT OCTAHOBUTHCS Ha IITPUXOBKE pa3pesa IeTalu B aKCOHOMETPUU
KaK METAJUIMYECKOM, TaK U HEMETAINIMYCCKOM.

Bce ommbku, KoTopble BCTPEUarOTCs P BBHITOJHEHUHU 33JjaHHsI B OCHOBHOM ObLIN yKa3aHbl
BbIlIe. MOXKET OBITh, ClieAyeT 0OpaTUTh BHUMAHUE HA TO, YTO OJJUH U3 OCHOBHBIX BHJIOB TOMEIIAETCS
BHE MPOEKIIMOHHOW CBS3U TOJBKO B TOM Cllydae, €CJiM JIBa BU/Ia B IPOSKIIMOHHOMN CBSI3H YK€ €CTb.
Ecnu n306paxen onuH BUA, TO MOXKHO €ro MMOBEPHYTh U BUJIA TIO CTPETIKE JIeNaTh HE MPUACTCI. DTO
KacaeTcsl TeX Cly4aeB, KOrJia JJsl pacKpbITUs (POPMBI IeTalli JOCTaTOUYHO ABYX BHJIOB. MOXHO 00-
paTUTh BHUMAHHE, YTO B HEKOTOPBIX JETANSIX JJI BBISABICHHUS] KOHCTPYKIUMN JOCTATOUYHO U OJHOTO
BHJIA.
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1.7 PexoMeHAalluM NPU MOATOTOBKE K J1a00PaTOPHBIM 3aHATHAM 10 AUCHHUILIMHE

O06s13aTenbHOE yCI0BHE YCIEITHOIO OCBOCHUS Kypca — 00ibIIol 00beM MpoJeTaHHON caMo-
CTOSITETTLHOM paboTHI.

PexomeHayeTcst CTyIeHTY MpH OOBSICHEHUH TPETOAaBaTeIeM TEOPETHIESCKUX Pa3esioB JHC-
IUTUTHHBI ¥ TOSICHEH U CITOCO00B PELICHUS OTACTBHBIX 3314 10 HaYepTaTeIbHONU FeOMETPUH JIENaTh
3aIlMCH U BBIMONHATH rpadudeckrue n3o0paxenus B padoueit Terpanu. K xaxaoit nabopatopHoii pa-
060Te HEOOXOAUMO ITOTOBUTHCS.

B uacsl camocTosATenbHOM paboThl HEOOXOMMO IPOPAOATHIBATE pa3eibl JUCIUILIUHBI U U3Y-
YaTh METOAMUYECKYIO M y4eOHYIO IUTepaTypy, OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI U3Y4EHHOI TEMBI.
Ha aynmuTopHBIX 3aHATHSAX [EIecO00pa3sHO CHayalla HAYePTHTh YEPTEK TOHKUMH JMHHUSIMHU U TIpa-
BUJIBHOCTH TOCTPOEHUS 4YepTeka oOCYyIuTh C MperojaBaTeneM, jaajgee 00BECTH YepTeX JIMHUSAMU
HYKHOU TOJILLUHBI.

B nauane IEPBOro 3aHATUA CTYACHTaAM HGO6XO[[I/IMO HAIlIOMHHUTB CPOK BBIIIOJIHCHUA JAHHOI'O
3aJlaHusl ¥ KaJICHIApHBIE CPOKH BBITMONIHEHHS OTIIETBHBIX YacTel ero. Ha mociemyromux 3aHsATHIX
UM CJIeIyeT TOBOPUTH, YTO OHH JIOJKHBI IeTIaTh MO rpa UKy Ha 3TOM 3aHSTHH U UTO JOJDKHBI C/IeTIaTh
K ciacayroumemy. Ha KaXXI0M 3aHATHU T'OBOPUTH O 6€p€)KHOM OTHOLICHUU K ACTaJIsIM B sAIIMKaAX C
3amanusiMu. Heobxoaumo 4To0kI HAa TIEPBOM 3aHATHU CTYJACHTHI HAYYUIIUCh Pa30UpaTh U COOMPATH
cOOpOoUHYIO eMMHUIYy cBoero 3aaanus. Oka3piBaTh UM HEOOXOAUMYIO ToMoIlb. [IpuBnekaTs K 3T0i
pabote yueOHOro Mactepa. Takke Ha IEPBOM 3aHATUHU ONPEACTUTH KaXKIbIM CTYACHTOM T€ IATH JIe-
TaJiel, KOTOpBIE TOJUIEKATh ICKHU3UPOBAHUIO. DTO OCHOBHBIC ACTAIN W3JCIHs, UMEIoNHe Oosee
CIIOYKHYIO0 KOHCTPYKIIMIO TIO CPABHEHUIO C OCTAIBHBIMHU JeTAIIMUA. Ha ocTalbHbIC JeTaln TaKkxkKe Jie-
JIAIOTCS ACKU3BI, HO 03 paMKu | mTamia. JKemaTenbsHO YTOOBI 10 Hadajaa dCKU3HPOBAHMS KaXKIBIN
CTY/ICHT TTOCOBETOBAJICS C TIPETIO/IaBaTEIeM O BRIOOPE TTIABHOT'O B/, KOJTMYECTBAX BHUIOB, pa3pe30B
U Ap. U KOKJIOM JleTanu Oy ayluX SCKU30B. DTO NPEAYNPEIUT MOSBICHUE TPYOBIX OMIHOOK B HUX.

[Tpu mpocTaHOBKE pa3MepOB Ha ICKU3AX JETaJei CIeTUTh 3a MPAaBUILHBIM BRIOOPOM pazMep-
HBIX 0a3s.

B npenpinyiieM 3aaHuy CTYIEHTHI YK€ BBIMOIHSIINA ACKU3bI IBYX JeTajeil, He B3aUMOCBSI3aH-
HBIX JIpYT ¢ ApyroM. [loaTomy mpaBUIBHBIN BEIOOP pa3MepHBIX 6a3 ObLT TaM 3aTpynHeH. B aTom xe
3aJ]aHNU CTYJCHT 3HAET, KaK COSAMHSIOTCS JETAIH JAPYT C APYroM, KaKHe pa3Mephl SBISIFOTCS BaK-
HBIMH, KaKe BTOPOCTENeHHBIMH. OH MOXET ONPEEINTh, I/ie BRIOpaTh KOHCTPYKTOPCKYIO 0a3y, rae
TexHonornueckyro. Ocobo crneayer oOpaTUTh BHUMAaHKUE CTYACHTOB Ha 0OMEp M MPOCTaHOBKY pas-
MEPOB COIPSIKEHHBIX (COMPUKACAIOMINXCS ) TOBEPXHOCTEHN AeTalield. 3/1ech Haubosee 4acThl OTUOKN
cTyneHTOB. OcoOeHHO MpHU MPOCTAHOBKE pa3MepoB pe3bObl. Eciii Ha cTepyKHE CTYIEHT JIETKO 3ame-
psieT IuameTp OmpeselieHuH pa3Mepa pe3bObl, U pa3MepoM pe3bObl sABIsgeTcs €€ HanOONbIINHI a1ua-
MeTp. B ciiyyaB BHyTpeHHEH pe3bObl B I€Tald peKOMEHI0BATh CTY/IE€HTaM ONPENENTh €€ 1uaMeTp
10 COMPSHKEHHOMY C HEel pa3Mepy Hapy>KHOM pe3bObl Ipyroi AeTasu.

[Tpu onpenenenuy mara pe3r0bl 0COOEHHO B OTBEPCTUSIX, KPOME UCIIONIb30BaHUS pe3bOoMepa,
PEKOMEHIOBATh MPUMEHSTh OTIICUaTKU Pe3b0bl. YacTo y CTYIEHTOB BO3HUKAIOT BOIIPOCHI O HA3BAaHUU
ACKU3HUPYEMOil AeTanu. PexkoMeH10BaTh UM B 3TOM Cllydae POCMOTPETh TEXHUUYECKYIO JINTEPATYPY
TOM 00JIacTH, K KOTOPOW MPUHAICKHUT JaHHAs cOOpOYHasl eIMHUIIA U, COOTBETCTBEHHO, JeTallb. B
m000M cllydae clielyeT IOMHHUTh, YTO Ha3BaHUE JIOJKHO OBITh KpaTKUM. B HauMeHoBaHUSIX, COCTO-
AIIUX U3 HECKOJIBKUX CJIOB, HA IIEPBOM MECTE JOJIKHO OBITh UMl CYIIECTBUTEIBHOE.

B c60pouHBIX 3CKH3a U YepTexka HEOOXOMMO IMIUPOKO MOJIb30BATHCS YCIOBHOCTSMH U YIIPO-
meHusiMu, aonyckaeMpiMd ['OCTamu. CrenyeT auiib IpeIocTepedb CTYISHTOB, YTOOBI BBITIOIHSS
OOJITOBBIC ¥ BUHTOBBIC COCTMHEHUS] OHU TTOKA3bIBAIIU 3a30p MEXY CTep KHEeM OonTa (BHHTA U JeTa-
JIbIO, T.€. YePTHIIN OBl ICHCTBUTEIBHOE U300paXKEHNE), a HE YIPOILEHHOE, TA€ ITH 3a30pbl HE TOKa-
3bIBAOTCA.
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[Tpu 3anonHEeHNU CTyIeHTaMu CcrielU(UKAIIMH HHOT 1A UMY TIOIYCKAIOTCS OIIMOKY MPH 3aroJI-
HEHHMHM paszzena "coopounbie equHunbl". CaenyeT MOMHUTE, YTO B 3TOT pa3/ieN 3aliChIBAIOTCS CIie-
uudupyemMble U3JIEMs, T.€. U3ACIUS UMEIOIIME CBOK CHEHU(pUKAUI0 (ApMUPOBAHHbBIE M3AEIHS,
MOJIHbIE, KJIEeHbIe, KiIanaHble U Jap. u3aenus). [Ipu sTom neranu, BXOIsIIUE B 3TO U3/EIHE, B OCHOB-
HYIO CHIelU(PUKALUIO HE 3aMHChIBAIOTCS.

Crnenyer Takxe MpenocTeperarb CTyJAEHTOB OT HENPaBUIbHOIO 3alMChIBaHNS HAMEHOBAHUS
KPETe)KHBIX U3/ B pa3aen ""cTaHIapTHIC u3aenus’ . BecTpeuarorces, Hampumep, OmruOKy, Koraa
BMECTO HallUCAaHUs JUTMHBI 00iITa (BUHTA), MTOCIIE YKAa3aHUs IUaMeTpa pe3bObl, CTYAEHTHl YKa3bIBAIOT
I1ar pe3sObl WK JUTHHY pe3b0bl Ha cTepykHe 0onTa (BUHTA). 11 MpaBHIIbHOTO HAITMCAHUS CTaHAAPT-
HBIX M3JENUH B CHEHH(PUKAIUI0 PEKOMEHI0BATh CTYACHTAM IMOJIb30BaThCs yU4eOHHKAMH, CIIPaBoyY-
HUKaMH U TaOJIUIICH, TOMEIIEHHOM B METOJMUECKON pa3paboTKe MO BHIMOIHEHHUIO JAHHOTO 3aaHusl.

[IpuHUMast y CTYZI€HTOB TOTOBOE 3aaHUE TIPH MPOCTAHOBKE OLICHKH CJIEAYET YUYUTHIBATH TIIA-
TEIbHOCTH BBIMTOJIHEHUS 3CKU30B JieTallel, COOPOUHBIX 3CKH3a U UepTexa, rpadudeckoe odopmiie-
HUE, CTENIEHb CAMOCTOSITEIbHOCTH X BBIIMOJIHEHUS, a TAKXKE U CPOK caauu 3aaanus. [Ipu qocpounoit
caaue 3a7aHusi MOXKHO MOOIMIPSATh CTYJIEHTOB MPOCTAHOBKOM MOBBIIIIEHHOW OIIEHKU B LIEJSAX CTUMY-
JUPOBAHUS OBICTPEHIIETO BHIITOIHEHUS ATOTO 3aJaHUSl.

1.8 MeToauka 00bsiCHEHUSI M BbIIAYH 32JaHUS M0 COCTABJIEHHI0 COOPOYHBIX YepTesKei
1.8.1 [1oo2omoeka k 0bwsicHeHUIO

[lepen Havamom OOBSICHEHHS HEOOXOAMMO MOJATOTOBUTH OOpa3Ilbl BBHIMOJIHEHHOTO 3aJIaHUS
(cOopouHbIe YepPTEKH, AITBOOMBI C ICKU3aMH JCTAICH U COOPOYHBIM ICKHU30M). JKenmaTenbHo, 4TOObI
ACKU3BI JeTalel B allbOOME COOTBETCTBOBAIM COOPOUYHOMY depTexy uzaenus. [Ipu xenanuu B mpe-
MapaTopcKoi BCEraa MOKHO ITO100paTh XOPOIITHE COOPOYHBIC YEPTEIKHU, BHITTOIHEHHBIC CTYACHTAMU,
Y COOTBETCTBYIOIIUE UM aJIbOOMBI C 3CKU3aMHU JIeTajeH.

Crnenyet MOArOTOBUTH M HECKOJIBKO 00OPa3Il0B BBHIMIOJIHEHHOTO CTYICHTaMU BTOPOT'O 3a/1aHUS:
M0 JETATHPOBAHUIO YepTeka o0mero Buaa. Takxke HEOOXOIUMO B35Th B IPEMApaTOPCKON OAHO U3
W3JIeTUi, TPeTHa3HAYCHHBIX CTY/ICHTaM JUIsl BHIMIOTHEHUS TAHHOTO 3aIaHus.

1.8.2 Ob6wvacuenue.
a) Beenenue.

B navarne crnenyer pacckazarb 00 00beMe padoThl, COOOIIUTh O CPOKAX BBHIMOTHEHUS KaX 0
paboThl, O TBEPAOM BBINIOJIHEHUHU TpaduKa, O MOOUIPEHUH CTYACHTOB, BBHITOIHSIONIIUX 33aJaHUs 110~
CpOYHO.

[Ipu pacckaspiBaHuu 00 00BeMe pabOThI CIIEAYET KPAaTKO OOBSCHUTH CTYASHTAM Pa3HHILY
MEXly 4epTekaMu o01iero Buaa u coopounbiM. CkazaTh, UTO MOAPOOHO O YepTekax OOLIero BUaa
OyzeT paccka3aHo B CIEAYIOIIEM 33/1aHUH.

Crnenyer OTMETUTh, YUTO OCHOBHOM LEJIBIO M3YYEHUS Kypca MH)KEHEPHOW I'paUKH SIBJIAETCS
HAy4YUTh CTYJCHTOB COCTABJIATh YEPTEXU U YuTaTh UX. [locie BRIMOMTHEHMS MPeAbITYLIUX 3a1aHui
CTYJEHTBI YK€ HayUUJIMCh COCTAaBIISITh YEPTEKU OTAEIBHBIX AETaled M 4UTaTh UX. DTU 3HAHUSA U
yMeHHs OyyT YKpeIuieHbl, B 1onoinHeHne K HUM CTYA€HTHI Hay4aTcsl COCTABIIATh UEPTEXKU U3JIEITHH,
COCTOSIIIMX U3 MHOTHX JieTajel B COOpaHHOM BUJE,  IIPU BBIOJIHEHUH CIEYIOIIEro 3aJaHus (Je-
TaJIMpPOBKA) U YUTATh UX.

0) Conepsxanue 3adaHus.

JUis BBINOMHEHMs 3TOTrO 3aJaHUsl CTyIEHTaM B IPENapaTOpCKON MPUTOTOBIEHAa COOpOYHas
elMHUIA (IeTanyd KOTOPOH Jiexar B sueiKax sIMKa U pacroIOKEHbl B TOM MOCIe10BaTeIbHOCTH, B
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KaKoi IpoM3BOAUTCS cOOpKa 3TOro u3zaeinus). CTyAeHThl UCIIONIb3YIOT SAIIHUK, COOTBETCTBYIOLIMNA HO-
Mepy 3aJ1a, B KOTOPOM IIPOUCXOAT 3aHATH TPYIIIBI U UX HOMEPY BapuaHTa. PaboTa 1o BEIITOTHEH U0
3aJ]aHUs IPOUCXOANT BO BpeMsl YUEOHBIX 3aHATHI U B CBOOOIHOE OT 3aHATHH Bpems. Bo nzbexxanue
CpbIBa 3aHATHUH B IpyrUX IpyIIax KaTerOpUUYECKH 3alpeliaeTcs CTyIeHTaM BIHOCUTD SILIHUK C JieTa-
JISIMM 32 TIpeJielibl YepTexkHbIX 3a10B. Heo6xoaumMo cooOmuTh CTyIeHTaM, YTO OHU MOT'YT JAJIS BbI-
IIOJIHEHUS 3TOr0 3a/laHUs HCIOJIb30BaTh CBOU COOpOYHBIE elMHULBL. M3nenust JomKHbI ObITH 1O
Ha3HAYEHUIO OJMM3KUMH K IpOoQMI0 AUCUUIUINH, u3ydaembix B PI'PTY. Dto usnenue u3 obnactu
JIEKTPOTEXHUKH, PAJANOTEXHUKH, 3JIEKTPOHUKHU, IpubopocTpoeHus u T.1. COOpOYHbIE €IUHUIIBI
JOJDKHBI JIETKO pa3duparbcs U COOMPAThCs, UMETh JOCTaTOYHOE KOIUYECTBO JieTajeil, He ObITh
CIIMIIKOM MeNKUMHU. [lepen ucronb30BaHUEM CBOEr'O WM3JETIHS Ui BBIIOJHEHUS 3aJaHUsl CTYICHT
JIOJIPKEH IMOJTyYUTh COTJIACUE CBOETO MPENO1aBaTels.

CTyaeHTOB, MOJIb3YIOMIMXCS SIIUKAMU C ACTAISIMU CIEIYET Yallle Ipeaynpex1aTh 0 0epexHOM
OTHOILIEHUU K JIeTaJIIM, HE TEPATh UX, YTO ITUM K€ ALIUKOM IMOJIb3YIOTCS CTYACHTHl MHOTHX TPYIII.
[Toreps neraneit 3aTpyIHUT BBIIOTHEHUE cOOpoyHOTro uepTeka. [Ipu oObsicHEeHNH colep:kaHus 3a-
JIaHUs CIIEAYeT CKa3aTh, YTO CTYACHTHI, KpoMe cOop, uepTexa U 3CKu3a co crnenudukanueii, BbIoi-
HSIFOT SCKH3BI JIeTalieii COOpOYHON eIMHUIIBI. Bee 3TH 4epTexu M ICKU3BI TIPOBEPSIOTCS MPENo/IaBa-
tenem. Ha coopounom deprexe OyayT n300pakeHbl BCe ACTAIN, BXOIAIINE B COOPOYHYIO CAMHUILY.
IIpu paccka3plBaHMM CTYAECHTAaM O JIMTEPATYpPE, UCIOIb3YEMON IPU BBIIOJHEHUHU JTOrO 3aJaHus,
clielyeT 0OpaTuTh UX BHUMaHHE Ha METOJMUECKHE pa3paboTKy Kadeapsl 1Mo BRITOTHEHUIO cOOpOoY-
HBIX YepTexel. T.K. CTyIeHThI OISATh OYIyT COCTABIISITh SCKU3bI IeTAJICH, TO UM, KPOME CTaHAAPTHBIX
y4eOHUKOB U CIIPABOYHHUKOB, MOHATOOUTCS U METOAUY. pa3paboTka Kadeaphl M0 COCTaBICHUIO dC-
KHM30B JCTAlICH.

r) CoenuHeHws .

Crnenyer pacckaszaTh CTyIE€HTaM O TOM, YTO BCE JIETAJI, BXOJSIINE B COOPOYHBIC €IMHUIIBI,
COCIMHEHBI APYT C APYTOM T€M WJIH WHBIM CIIOCOOOM. MOKHO HATJISITHO HA MIPUMEPE HECKOIbKUX
W3IEJIUHI TTOKa3aTh Pa3JIMYHbIC BUIbl COCIMHEHUN.

Bunel coenvHeHn, ¢ KOTOPBIMU O3HAKOMSITCS CTYIEHTHI B Ipoliecce 00bsICHEHHS TeOpeTHye-
CKOT'0 MaTepuaa, SBISI0TCS HauOoJee 4acTo ynoTpeOIsIeMbIMU, C HUMH TIPUJIETCS BCTPEYAThCsI Kaxk-
JIOMY CTYJIEHTY TIPH BBITIOTHEHUH COOPOYHBIX YEPTEKEH, MOITOMY Ha UX M300paKEHHE HA YepTexKax
cienyer oOpaTuTh 0c000e BHUMaHUE.

Haunbonee yacTo BcTpeyaromuMcs criocoOoM CoelMHEHUs AeTalleil SBisieTcs: pe3booBoe - KO-
r71a 1Be JeTainu (0J1Ha C Hapy»KHOM, Ipyrast - C BHYTpPEHHEN pe3p0aMu) CBUHUMBAIOTCS IPYT C JPYTOM.
ITpu BBIOTHEHNUHN TAKOTO COEANHEHHS CTYI€HThI OYEHb YacTO AENal0T OMIMOKU, HEBEPHO U300paxast
Hapy>KHYIO pe3b0y, 3aBUHYEHHYIO BO BHYTpeHHI0I0. CllelyeT MOMHUTbB, YTO NPH TAKOM COEIMHEHUHU
MIPEI0IaraeTcs, 4YTo HapyKHas pe3b0a 3aKpbIBAET BHYTPEHHIOIO.

[Tpu oOBsicHeHNH YepTexel Oosiee CI0KHBIX BUIOB COSTUHEHHH JeTaneil (00NTOBBIX, BHHTO-
BBIX U JIp.) CJIelyeT HAalIOMUHATh CTY/IEHTaM, 4TO 3TO MpocTeiiine cOOpOUYHbIe YePTEKH, T.K. HA HUX
1300pakeHbl HECKOJIBKO JIeTaje B COOpaHHOM BH/IE.

Cpasy e HeoOX0MMO 3HAKOMUTh CTYJEHTOB C YCIOBHOCTSMHU U YIPOLIEHUSIMHU, IPUMEHsIe-
MBIMH IIPH BBITOJTHEHUH COOPOUHBIX uepTexxeil. OIHO U3 HUX BCTPEYAETCsl BO BCEX BUJAX COEAMHE-
HUH - IS TAKUX JeTalei, Kak OONThI, BUHTHI, 3aKJICNIKH, IIMTOHKH, IITU(THI, HE ITyCTOTENbIE BAJIBI U
OCH, IUIHNHJIENH, IIATYHbl, PYKOSTKH U T.[., €CJIM OHM MONAJAl0T B IPOIOJIBHBIN pa3pe3, TO OHU I10-
Ka3bIBalOTCA He pacced€HHbIMU. [Tpu n300paskeHN OONTOBBIX COEAMHEHNI HAa COOPOUHBIX YePTEXKAX
0onT, raiiky ¥ maidy HaJ0 pEeKOMEHI0BATh CTyJEHTaM BBIYEPUMBATH HE 11O pa3MepaM, B3STHIM U3
I'OCToB, a 110 ycI0BHBIM COOTHOLIEHHSIM Pa3MEpOB ITHUX JI€Tallel, HUMEIOIIUMCS BO BCeX YdeOHUKax
1o uHX. rpagpuke. Cieayer oOpaTuTh UX BHUMaHUE, YTO BCE ITH COOTHOIICHUS TOJICUUTAHbI OT Be-
JMYUHBI - quaMeTpa 6onra. CtepxkeHb 001Ta BCTAaBISAETCS B OTBEPCTHE COSAMHSAEMBIX JIeTallell, KO-
Topoe Oombiie Auamerpa Oonta npumepHo Ha 10%, mosTOMy MpH BHIYEPUMBAHUU YepTeka OONTO-
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BOT'0 COEJIMHEHMSI IOJKEH OBbITh MOKa3aH 3a30p MEXIY CTepKHEM 00JITa U OTBEPCTHEM y COEIUHsIe-
MBIX AeTaineil. CrneayeT paccka3aTh PO YIPOIICHHBIE U YCIOBHBIE H300paxeH s OONTOBBIX, BAHTO-
BBIX U JIp.

HpI/I pacCKa3blIBaHWH O BHHTOBLIX COCAMHCHUAX O6paTI/ITI> BHHUMAaHHEC, 4YTO pe3B6OBa$I qacCTb
BHUHTAa BBUHUMBAETCS B pe3b00BOE OTBEPCTHUE JleTallu. B BepxHell neTanu npocBepiInBaeTcs 3apaHee
OTBEPCTHE HECKOJIBKO OombIIero pasmepa (mpumepHo Ha 10%), uem nuaMerp crepxHs BUHTA. [Ipn
BbIUCPYHMBAHUN BUHTOBBIX COC}II/IHCHI/Iﬁ CTYACHTELI BCTPCHAIOTCA CIIC C OI[HOI>'I YCIIOBHOCTBIO, HC 3HaA
KOTOpOM JormyckaroT omuOky. IInuibl BUHTOB H300pakatoTcsl HA OJHOW MPOEKIMH - [0 OCH BUHTA,
Ha .JIPYroi - mox yriom 45° k pamke (110 3aMKHYTOMY KOHTYpPY), 0003Ha4aloT JJMHUEN - BHIHOCKOH,
3aKaHUYMBAIOLIEHCS OKPYKHOCTHIO 0 3-4 MM.

[Tpumoit wim K€ B pa3pe3ax U Ha BUIaX U300paKaroT YTOJIIICHHOW JTMHUCH.

VYcnoBHOe 0003HAYCHHE CBAPHOTO IIBA HAHOCAT HA MOJIKE JTHHUH-BBIHOCKH, TPOBEIEHHON OT
n3o0pakenus. [Ipu 3TOM eciiu I10B BUIUMBIH - YCIIOBHOE 0003HAYEHHE HAHOCAT HaJI TTOJIKOM, a €CIIn
HEBUIUMBIN - IIOJT ITOJIKOM.

CryneHTam cienyeT cka3aTh, 4YTO U3 ITHX TPEX COSAMHEHU Haubojee paclpoCTPAHEHHBIM B
Paauo3JIEKTPOHUKE SIBJISIETCS TaMKa.

0) Cooepoicarue coopounozo yepmedica

[Tpu oOBsicHEHUHU TOro MaTepHuaia, He0OX0JUMO HAIIOMHHTb, YTO TaKOE€ COOPOUHBIN UyepTex
U JUISl 4ET0 OH HYXEH. JTO YePTEX, Ha KOTOPOM u3jenue (COopoyHasi eMHUIA), COCTOSIIEE U3 psijia
JeTaiel, n300pakeHo B coopanHoM Buae. OH peHa3HAaYeH B OCHOBHOM JUIS 1ieJiel COOpKH, T.€. 110
HEMY COEIHMHSIOTCS IeTaId B COOPOUHbIE €AMHUIIBI U KOHTPOIUPYIOTCS 3TU paboTsl. [Ipu HEoOX0-
JIMMOCTH Ha COOPOUYHBIX YepTEekKax MPUBOJAT JaHHBIE O padOTe U3/IENHs, O B3aUMOJICHCTBUH €To 4a-
CTEH, KOHCTPYKTHUBHOE YCTPOMCTBO HEKOTOPBIX JIeTaJIEH.

Crnenyer ckasarh eliie pas, uTo K COOpOYHBIM YepTexaM OTHOCSATCS U UEPTEKHU TOJIBKO UTO pac-
CMOTPEHHBIX PA3JIMYHBIX BUJIOB PA3bEMHBIX U HEPA3bEMHBIX COCAMHEHUMN, a TAKKE apMUPOBAHHBIX
(oTrIpeccoBaHHBIX ) U3CITUI, KOTOPbIE M3TOTOBIISIOTCS B Ipecc-(hopMax COBMECTHO C IIACTMACCOM
K pe3nHoi. CrneayeT BHUMATEIBbHO PACCMOTPETh CO CTYIEHTaMU COOPOYHBIE YEPTEkKH, MPEesio-
KCHHBIC B KauecTBe 00pa3I[OB U OIMPENIEIUTh UX OCHOBHBIC Pa3IMYMs 10 CPAaBHEHUIO C YepPTEKAMU
netanend. KonmudyecTBo n300pakeHU BEIOMpAETCs, KaK U IS YepTekKeH AeTalieil, MUHUMAaJIbHbBIM, HO
JIOCTaTOYHBIM ISl TIOJTHOTO MTOHUMAHMS O CIIOCO0axX COSTUHEHHUS JeTale Mexay coOoi. I'maBHoe
M300pakeHne U3JeNus JOJDKHO AaBaTh HAMOObIIee MPEACTaBICHUE O ero KOHCTpyKuu. M3nenue
Ha HEeM, KaK MpaBuiIo, n3o0paxkaercs B padboueM mosiokeHuu. OOpaTuTh BHUMAHKUE CTYJICHTOB YTO
Ha pa3pe3ax Py HAaHECCHUH IITPUXOBKUA CMEKHBIE JETAIH ITPUXYIOTCS B Pa3HYIO CTOPOHY, YTOOBI
nerye ObIIO Pa3IMUUTh OTACTbHBIC AeTanu. Ho cienyeT OTMeTHTh, YTO OJJHA U Ta JKe JIeTallb Ha BCeX
M300pakeHHUSIX COOPOYHOT0 YePTEKa JIOJDKHA IITPUXOBATHCS B OJTHOM HAIIPABJIICHUH, YTO 00JIeTdaeT
yTeHue dyepTexa. [Ipu mTpuXxoBKe CMEXHBIX CEUCHUH Tpex W Oeee JeTalieid, epBhie JBE JACTAH
WITPUXYIOTCS B Pa3HbIE CTOPOHBI, @ Y TPEThEU M MOCIEAYIOLIUX W3MEHSIOT IIar IITPUXOBKH, WU
CABUTAIOT JIMHUU IITPUXOBKU B OJTHOM CEYEHUU MO OTHOIICHUIO K JPYTOMY.

XKenarenbHo npu 00BSICHEHUH CTYAEHTaM O0JITOBOTO M BUHTOBOT'O COEIMHEHUI HAYEPTUTD 3TH
COCJIMHEHHMsI Ha JIOCKE, XOTs OHU U €CcTh B Auadunbme. Bpemenu 3To 3aiiMeT HEMHOT 0, HO TPaKTHKa
MOKA3bIBACT, UYTO 3TO OKYIHUTCS B JAITBHEUINEM, T.K. IPEIYIPEKIAET BOZMOKHBIE OMMOKU MPH BbI-
MOJTHEHUH 331aHUS U HATUCAHUH KOHTPOJIBHOM paboThI.

['oBOpst cTyaeHTaM Mpo HIMOHOYHBIE U IUIMIIEBbIE COSAUHEHHUS, HAI0 CKa3aTh, YTO B Paluo-
AJIEKTPOHHKE, TPUOOPOCTPOSCHUH OHM BCTpEUalOTCs KpaifHe peako. BuHoil Tomy HeOonbine aua-
METpPBI BAJIMKOB, OCEH, BCTPEYAIONIUXCS B IPUOOpaxX M yCTPOMCTBAX ATUX obnacTeit Texauku. Hanbo-
Jiee pacnpOCTPAHEHBI 3T BUABI COEIMHEHHUI B CTAHKOCTPOECHHUH, aBTOTPAKTOPOCTpOeHUH. B paauo-
TEXHUYECKUX, TPUOOPOCTPOUTENBHBIX U Jp. OTPACISAX MPOMBIIUIEHHOCTH OoJiee pacripoCTpaHEHO
mTU(TOBOE COSTUHEHNE JeTATICH.
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Bce BbIlIe paccMOTpEHHBIE COCTMHEHUS JCTaIel Ha3bIBAIOTCS Pa3beMHBIMH, T.K. HX MOXHO
JIETKO pa3o0path mociie cOOpku, 0e3 MOBPEXKICHHS IETalICH, BXOIAIIMX B coequHeHue. [locnenyro-
e COCANHCHUSA, KOTOPLIC 6YILYT O6’b$ICH$ITBCSI CTYACHTAaM, Ha3bIBAKOTCA HCPA3BbECMHBIMU, T.K. UX
HEBO3MOXKHO pa3o0path 0e3 moBpexaeHus aeraieil. Tak, HaripuMep, B ciydae pa300pKu 3aKIIenoy-
HOT'O COSIMHEHUS TPUXOUTCS TIPUMEHSITh BRIPYOKY BBHICBEpPIIMBAHUE, TA30BYIO PE3KY U IPYTHE OIe-
paruu, BeIylue K mopye U pa3pylieHHIo CoeMHsIeMbIX neTaneil. [Ipu paccka3zbiBaHUM O 3aKIIENOY-
HOM COCIMHCHHNHN PEKOMCHAYETCA KPAaTKO OCBCTHUTH TEXHOJIOTNYECKU I IMpOoneCC BBIMTOJIHCHUSA 3TOI'0
COC/IMHEHMS.

HpI/I 00BSICHEHHH CBApHBIX, MasAHbIX U KIICCHBIX COE€IUHEHUH 06paTI/ITB BHUMaHME KaK 0003Ha-
YaroTCd 3T COCANMHCHUSA Ha YCPTCIKAX. HpHHHI/IHI/IaHLHOG oTinure 0003HAYCHUS CBAapHOro uiBa, Co-
CTOUT B TOM, YTO K MECTOPACITIOIOKECHHUIO OTOI'0 IBa ITPOBOJUTCA OAHOCTOPOHHSAA CTPEIJIKaA, a K Imas-
HOMY U KJICCHOMY - OOBIYHAS ABYCTOPOHHSA.

YacTo CTYIeHTHI JOMYCKalT OUIMOKY, UCTIONb3YS 17151 0003HaYEHHS CBAPHOT'O 1B JIBYCTOPOH-
HIOIO CTPEJIKY.

[1IBBI, BBIIOJTHEHHBIE CBAPKOM, TAWKOW, CKIIECMBAaHUEM 110 IEPUMETPY CIPOCAT, TOYEMY Ha HUX
Majo pasMmepoB. Creayer ckazaThb, YTO B OTJIMYHE OT pabO4YMX udepTeKel aeraneil, Ha KOTOPBIX
JIOJKHBI OBITh IOCTaBJIEHBI BCE pa3Mepbl, K COOPOUHBIM YepTEeXaM 3TH TpeOOBaHUS HE MPEAbIBI-
IOTCS, T.K. OCHOBHBIM M3 Ha3HAYCHUI COOPOYHOIr0 YepTerka SBIISCTCS MPOBEACHHUE MpoLiecca COOPKH
rOTOBBIX AeTajneil B uzaenue. [losroMmy Ha cOOPOUHBIX YepTEKaxX HAHOCIT HE BCE Pa3Mephl, a JIUIIb
Te, 6e3 KOTOPHIX HEBO3MOXKHO WJIM TPYIHO YCIICIIHOE MOb30BaHue yepTexamu. Ha cOopouHbIX uep-
TeXax MPOCTABJISIFOTCS: a) rabapuTHBIC pa3Mephl U3eNus 0) YCTAHOBOYHBIE U TIPUCOCANHUTETHHBIC
pa3Mepsbl, B) pa3Mepbl, KOTOPbIE JTOJIKHBI ObITh BBIMOJIHEHBI MIIM MPOKOHTPOIUPOBAHBI 110 JAHHOMY
cOOpPOYHOMY YEPTEXKY, T') HEOOXOTUMBIE CITPABOYHBIE Pa3MEPHI.

[Tokasatb cTyaeHTaM Ha 00pa3lax MpPOCTaBICHHbIE Pa3Mephl U MOSICHUTh UX OTHOIIEHHUE K I1e-
PEUMCIICHHBIM BBIIIE TpyIIaM pa3MepoB. Tak k rabapuTHBIM pazMepaM U3JeNus OTHOCATCS JUIMHA,
LIMPYHA, BBICOTA U3JEIHS, KOTOPBIE HAHOCATCS C y4E€TOM KpPalHMX IOJIOKEHUM, BBIIBUIAIOIUXCS
WJIA TIOBOPAYMBAIOLINXCS JIeTaeil u 6e3 yueTa 3TUX MOJI0KECHUH.

K yCTaHOBOUYHBIM M IIPUCOECIUHUTEIBHBIM Pa3MEPAM OTHOCATCS: KOOPAWHATHI MEXAY OCSIMU
KPEMNEKHBIX OTBEPCTUH B KOPITyCE, IPEAHA3HAYEHHBIE I KPEIUICHUs U3/1EIHs, TUaMEeTPhI 3THX OT-
BEPCTUH, pa3Mephl OIIOPHBIX OCHOBAHUH U Ipyrue pa3Mepbl, HEOOXOAUMBIE JJIs1 YCTaHOBKH U IPUCO-
EAVHEHUS JAHHOIO M3EIINS U DKCILTyaTaluy.

CrienyeT OTMETHTB, YTO JIEJICHHE Pa3MEepOB Ha OTIEJIbHBIC IPYMIBI yclioBHOE. HekoTophix
TPy pa3MepoB Ha COOPOYHBIX YepTEkKax BOOOIIE MOXKET HE OBbITh, a IPYTUe MOTYT OBITH OTHOBpE-
MEHHO OTHECEHBI K Pa3HbIM IpyIIaM: €) crerudukanus u Homepa no3uiuii. CTyneHTam cieayeT
OOBSICHUTB, YTO KaXK/IbIii COOPOUHBIH YePTEXK JOJKEH HMETh CIIEIM(DUKALINIO0, KOTOPAask PE/ICTABIISET
CO00ii CaMOCTOSITEIIHBIN TEKCTOBBIH KOHCTPYKTOPCKUI JOKYMEHT M BBIOIHICTCS HAa OTICIBHBIX
muctax Oymaru popmara A4. Ha oOpasmax cOOpOYHBIX YepTeKel MOKa3aTh CTyICHTaM MPOCTaBJICH-
HbIE HOMEpa ITO3ULHUI COCTABHBIX YaCTeH M3/EINsl, WACHTUYHBIC 3aIUCIM B CCIU(DHKAIHN.

[Tocne 3TOro MpUCTYMHUTH K OJAPOOHOMY OOBSICHEHHIO O COCTABJICHUH CTielU(DUKAIINK U TIPO-
CTaHOBKE HOMEPOB MO3UIIUH. '

Crenudukanus onpezenser coctaB COOpOYHON eAMHUIIBI U HE0OX0IMMa JJIsl U3TOTOBJICHUS U
KOMIUIEKTOBAHHUS KOHCTPYKTOPCKUX JOKYMEHTOB U MJIaHUPOBAHUS 3aIlycKa B TPOU3BOJICTBO yKa3aH-
HBIX u31enuii. OHa COCTaBISIETCS Ha KaXIYI0 COOpOUHYIO enMuHUITY o (popme, yctanoBneHHoU ['OC-
Tom 2.108-68. dopma crienuduKkauy BhIBEIIEHA B YEPTEKHBIX 3aJIaX, UMEETCS B METOIUYECKHUX
nocobusix u yueOHnkax. Hanbonee yacTo BcTpedyaeMoii OMIMOKOM, IPpU U3TOTOBIIEHUU CTYACHTAMU
dbopmbl cnenudukanuu, apisercs ciemyronias. OCHOBHas HAANUCH CHEIU(PHUKAINNA OTINYAETCS OT
OCHOBHOM Hajmucu yeprexa U BoinonHsercs no 'OCTy 2.104-2006 (dbopma2). dopma u pa3mepbl
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rpad 3Tol OCHOBHOM HAJIIMCH UMEETCS B YEPTEKHBIX 3ajlaX M yueOHO# uTeparype. OCHOBHOE OT-
nu4ue e€ - 0T OCHOBHOM HAJMUCH AJIS 4epTekel B BbicoTe - 40 MM (7151 uepTexeit 55 Mm).

OOpaTuTh BHUMaHUE CTYACHTOB, UYTO CIEIU(HUKAIIMH B OOIIEM CIydyae COCTOAT U3 Pa3JIesioB,
KOTOpPBIE PacIoararoT Ipy e€ 3aloIHeHNH B CIIEAYIOIIEM MOPSIIKE:

- JOKYMEHTAIIMs;
- KOMIUIEKCHI COOPOYHBIE €AMHMUIIBI;
- IeTaju;

- CTaHJapTHBIC U3/1ENHS;

- IPOYME U3/IEIHS;

- MaTepuabl;

- KOMILJIEKTHI.

Haspanwne kaxaoro pasjena yka3plBarOT B BUJE 3aroiioBka B rpade "HammenoBanue™ u moj-
YEPKHUBAIOT ITOCJIC KAXIOT0 pasjiena crenuuKanui HeoOXOqMMO OCTaBIISATh HECKOIBKO CBOOOTHBIX
CTPOK JUIsl JOTIOJTHUTEIBHBIX 3aITHCEH.

OOBACHUTD CTYJICHTaM KaK 3al0JIHATh rpadsl crienudukanuy. B rpade "dpopmar" 3anuceBarot
obo3HavyeHue ¢popmara depTexa. st nerasneii, Ha KOTOpBIE HE BBIMTYIICHBI Y€PTEXH, B rpade 3amu-
ceiBatoT: bY. B rpade "30Ha" yka3sIBaroT 1715 CIIOKHBIX YepTekel O0mbImmx GopMaToB 0003HAUCHUE
30HBI, B KOTOPOI HAXOIUTCS HOMEp MO3UIMKM COCTaBHOM yacTu uznenus. B rpade "mo3" (mozunus)
YKa3bIBAIOT MOPSAKOBBIE HOMEpa COCTaBHBIX 4acTell m3penus. ['pady "obo3HaueHue" CTyICHTHI B
HallleM UHCTUTYTE He 3anoiHsroT. Heo0XoauMo UM cka3aTh, UTO Ha MIPOU3BOJACTBE KAXKAOMY HU3Je-
JIMIO TIO KJIacCU(HUKATOPY MPUCBAUBAETCS CBOE 0003HAUEHHUE, KOTOPOE U 3alMChIBAETCS B CIICLU(H-
kanuto. B rpade "HamMmeHOBaHWE" YKA3bIBAIOT HAMMEHOBAHUE JOKYMEHTOB, U3/ICIHI U X COCTaB-
HBIX YacTel B COOTBETCTBHH C pazfenaMu cnerudukanuu. B rpade "kon." (komudectBo') ykaszbl-
BAaIOT KOJIMYECTBO COCTABHBIX YaCTEH B U3IENINU.

B rpade "mpumeuanue" 3anuchIBaOT IOMOJHUTENbHBIC JaHHbIe. Hanpumep, s aeranei, Ha
KOTOPBIE HE BBINMYIIEHBI UepTexkH — Maccy. Cieayer 0co60 oOpaTuTh BHUMaHUE, YTO CrielUpUKaus
3aIOJIHSETCS CBEPXY BHU3, HOMEpa MO3UIMI POCTABIISAIOTCS Ha HEW B BO3PACTAOLIEM HOpPsIIKE LU (-
poBoro psga. O Oornee MOAPOOHBIX CBENEHUSAX IO 3aMOJHEHHUIO CHEUU(UKAIUN CTYICHTHl MOTYT
y3Hatb B 'OCTe 2.108-68.

[Tocne BbIMoONHEHHUST COOPOYHOTO UEpTEkKa U 3AMOTHEHUS CTICHUPUKAIIMH CTYIACHTHI PUCTY-
MAIOT K MPOCTaHOBKE HOMEPOB Mo3uluii. Ha cOopouHOM uepTexe coCTaBHbIE YACTH U3ENUs HyMe-
PYIOTCSI B COOTBETCTBUY ¢ HOMEpaMM O3UILIMH, yKa3aHHBIMU B cienndukaruu. Homepa nosunuii Ha
cOOpOYHOM YepTekKe HAHOCAT, KaK MpaBuio, OuH pa3. [IpocTaBistoT ux cnemyromum odpasom. Ha
JIETaIu CTaBAT TOUKY, OT KOTOPOW MPOBOJAT JIMHHUIO-BBIHOCKY, KOTOpasi 3aKaHUMBAETCS MOJIKOW, Ha
KOTOPOM M CTaBAT HOMep Mo3uiuu. OOpaTUTh BHUMAHUE CTYIEHTOB, YTO HOMEp MO3UIMH JETaIH
MIPOCTABJISIETCS HA TOM €€ M300pa)KeHUH, I/I€ OHA MI0Ka3aHa Haubosee HarsiAHo. JIMHUM -BBIHOCKY HE
JIOJ>KHBI IEPECEKaThCsl MEX1y COOOM, HE TOJIKHBI OBITh AapaUIEIbHbI TMHUSAM IITPUXOBKH, 110 BO3-
MOKHOCTH HE JIOJDKHBI IIepeceKaTh N300pakeHUe APYTruX COCTaBHBIX YaCTeH, a Takke pa3MepHBIX
nuHUN yeptexa. Homepa mo3unuil pacnonararoT MapajielIbHO OCHOBHOM HAJIIMCU YEPTEXKA U UX
TPYIIUPYIOT B KOJIOHKY HJIM CTPOYKY T.€. 10 BEPTHKAILHON HITM TOPU30HTANIbHOM TipsiMoit. pudr,
yHOTpeOJISIEMBI I TTPOCTAHOBKHM HOMEPOB TO3WIIMK, JTOJDKEH ObITh Ha 1-2 pa3mepa Oomblie
mpudTa, BBIOPAaHHOT O 15 IPOCTAHOBKU pa3MepHbIX yrcel. [IponsmocTpupoBaTh CTyA€HTaM Ha 00-
pasiax cOOpOYHBIX YEPTEKEH BHIICTIPHBEICHHBIC ITPaBUIIA.
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) BBIMIOJTHEHUE YEPTEKEH apMUPOBAHHBIX JICTaJICH.

B pa3zgene o conep:kanuu cOOPOYHBIX YEPTEKEH KPaTKO YITOMHUHAIOCH, YTO YEPTEXKU apPMHUPO-
BaHHBIX I/I3I[eHI/II71 BBITIOJITHAKOTCA KaK c60p0qule. CHCIIyCT IOMHUTB, YTO IIpaBuJia BHIIIOJIHCHUSA 3THUX
YyepTeKel paccMaTpuBalOTCs MOAPOOHO BBUAY HAIMUUS TaKUX U3/EIUM y MHOTHX CTY/IEHTOB B CO-
ctaBe ux 3agaHus. CTyIeHTHI, HE 3HAIONIME STUX MPaBUJ, BBHIOIHSIIOT 3CKU3bI C TPYOBIMU OMINO-
kamu. Cienyer paccka3aTb UM, YTO B HAcCTOsIIee BpeMs Bce Oosee MUPOKOoe MPUMEHEHHE BO BCEX
00J1aCTAX TEXHUKHA HaxXoOAT apMHUPOBAHHBIC MU3ACIIHA, U3TOTOBJIICMBIC C IMMPUMCHCHUEM HAIlJIAaBKU
WM 3aJIMBKU KaKUX-JTMOO MOBEPXHOCTEH, WM JIEMEHTOB JIeTallel MEeTallIoM, CIUIaBOM, IJIacTMac-
COMi, pE3UHOM U T.[I.

CryneHThI aiie Bcero OyyT BCTPEYaThCs C U3ICIUSME, TPEACTABIISIOMUMEI OO0 METalIu-
YECKYI0 apMarypy, 3aJIUTYIO IJJaCTMAacCOH. APMHUPOBAHHBIE U3/EIHS - HEPA3bEeMHbIE COECIUHEHHUS.
UYeprexu Takux u3zenuil ohopMIIIOT Kak cOOpOUHBIE, HO CO CBOMMHU 0cobeHHOocTsIMH. [1pu BbImon-
HEHUU YepTeKel Takux u3nenuil Ha gopmare A4 crenuuKkanuio AOMYCKAETCs pacroiaraTb Haj
OCHOBHOM HAJIMMKMCBIO 3TOrO yepTexa. E€ B 3TOM citydae 3aloiHsAIOT B TOM K€ TOPSIJKE U 110 TOM K€
¢dopme, 4To U crienu(UKAINIO, BHITOIHEHHYIO Ha OTJCNIBHBIX JUCTaX. [loquepKHyTh, YTO OCHOBHYIO
Haamuch BemonHs 0T 1o [OCT 2.104-2006 (dhopmar 1).

HeoOxomumo cka3arh, 4To B y4eOHBIX YepTeKaX apMHUPOBAHHBIX U3/ICIUi, BHITOJTHEHHBIX Ha
Oonbux ueM A4 dopmatax, crienudukamnuio pa3peniaeTcs TakKe pac moiaraTh HaJ MITaMIIOM, a B
MPOU3BOACTBCHHBIX K€ YCPTCIKAX B AHAJIOIMYHBIX CIIydasax €€ BBIIIOJIHAIOT Ha OTACJIbHBIX JIUCTax
dbopmara A4. KakoBbl e 0COOCHHOCTH BBITTOJIHCHUS YepTEKel apMUpOBaHHBIX u3aenuii? OcobOeH-
HOCTH 3aKIIIOYAIOTCS B TIPOCTAHOBKE Pa3MEpOB M B 3amojHeHUHU crnenupukanuu. Kak npaBuio, Ha
IIPOU3BOJCTBE Ha apMAaTypy BBITYCKAIOTCSA OTAEIBHBIE YEPTEKHU, TO HAa YEPTEKE apMUPOBAHHOIO U3-
JeITUsT Ha Hel TIPOCTABIISIOTCS JIUIITh OCHOBHBIE pa3Mephl, a Ha TJIACTMACCOBYIO YacTh M3JCIHUs MPO-
CTaBJISIIOTCS BCE pa3MepBbl.

[Tpu 3amonHeHny crienupUKay AeTald apMaTyphl 3alMChIBalOTCs B pasznen ~°Jleranu" cre-
uupukanuu. [Tnactmaccy, pe3uHy KOTOPbIMH 3aJIMBAIOT apMaTypHBIE JA€TaJlH, 3alMChIBAIOT B CIIELIU-
¢dukaruu B pazzien "Marepuaibl" ¢ ykazanueM B rpade "konmmdecTBo" ux maccel. ClenyeT mokasarh
CTy/IGHTaM IpUMepbl 0(hOpMIIEHUS TOAOOHBIX YePTEKEH.

1.9 PexoMenganuu no IJIAHUPOBAHUI0O BPEMECHH, OTBCICHHOMY HA U3YyYCHUE NUCIIA-
IJIMHBI

Bpems, oTBouMOe Ha OCBOEHHE AUCLUILIMHBI, HEOOX0IUMO pacxo1oBaTh 3(pQexkTuBHO. -
(EKTHBHOCTH UCIIOJIb30BAaHUSI BPEMEHU MOXKHO JOOUTHCS, €CIH BBIMOJIHITH CICAYIOIINE PEKOMEH-
JALUN:

— TIOCEIIaiTe BCe 3aHATHUS COIIACHO UX PACIUCAHUIO;
— paboraiiTe peryiaspHoO, He HaKallJMBAHTEe HE BHITIOJTHEHHBIX TpadUiIecKux pador;
— BBINIOJIHANTE YEPTEKU B YCTAHOBJIIEHHBIN CPOK;

— OCHOBHYIO YacTh YEPTEkKeil HEOOXOIMMO BBITIONHATH HA 3aHATHUSAX MOl KOHTPOJIEM Ipernoa-
BaTels;

— Ka)K}II)II\/’I CTYACHT OOJIKCH UMCTbH Ha60p YCPTCIKHBIX MHCTPYMCHTOB U YMCTh MMHU I10JIB30-
BaThbCA,

— 4TOOBI OBICTPO ¥ KAUECTBEHHO BBHIMOIHATH YEPTEKH, OCBANBANTE IPHEMbI YEPUCHUS;
— IIPU CaMOCTOSITENIbHOM paboTe BBIMOIHANTE YEPTEKH B UEPTEHKHBIX 3aJ1aX,

— JJId BBIIIOJIHCHU A qepTe>KeI71 HCHOHBBYIZTG JHCBHOC BPCMsI;
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— B TCUCHHE HEJICTHN YIIETUTE BpEMs CaMOCTOsATEIbHOMY n3ydeHuto ctanaaptoB ECKJ]I, yue6-
HOM U CIIPaBOYHOM JUTEpaATypE.

1.10 Pexkomenaauuu mno padore c JJuTepaTypoii

Teopernyeckuil ¥ MPAKTHUYECKUN KypC AUCIHUIUIMHBI CTAHOBUTCS 0O0Jiee MOHSITHBIM, KOT/a J10-
MTOJIHUTENILHO K MPOCITYITUBAHUIO OOBSICHEHUS W BBITIOJIHEHHS YCTAaHOBIGHHOTO 00bema Tpadude-
CKUX pabOT U3y4arOTCs pa3IUYHbIe Y4eOHbIe YEPTEkKH, MO COACPKAHUIO MPUOIMIKEHHBIC K TPOH3-
BOJICTBEHHBIM 4epTexam; crannaptel ECKJI, HopMaTuBHBIE JOKYMEHTBI, CIIPABOYHUKH U YICOHYIO
JMTeparypa no JaHHOW AUCIUILIAHE.

Jlutepatypy pekoMeHayeTcs u3y4yarh B Oudnuorexe. [lone3Ho ncnonp30BaTh HECKOIBKO yueo-
HUKOB I10 Kypcy. PeKoMeH1yeTcs 11ociie M3yd4eHHsl O4€pEAHON TEMbI OTBETUTh Ha KOHTPOJIBHBIE BO-
MPOCHI 110 JAHHOU TEME.

Kuuru siBnsiercs HepBOOCHOBOﬁ AJIL U3YYCHUA TUCHUIIIINHBI.

1.11 MeToauyeckue peKOMEHIAUM NPenoIaBaTe o

[Tpu npoBeneHNH 3aHATHI HEOOXOAMMO YUUTHIBATh, YTO CTYAEHTHI 1-ro Kypca MOTyT UMETh
Pa3HYIO Ha4aJlIbHYI0 OATOTOBKY IT0 IIKOJIBHBIM KypCaM N€OMETPUH U YEPUEHHUIO.

[IpenogaBaremnio Ha ayAUTOPHBIX 3aHATHIX, OOBSICHSS IIOCTPOCHHUS YepTexeil Ha JJocKe, JKema-
TEJIBLHO I0JIb30BAThCS IBETHBIM MEJIOM; ITOKa3bIBaTh MPUEMbl TEXHUKHU YEPUEHMUS, UCTIONB30BATh MO-
JIeITA, HATJISITHBIC IOCOOUS, TIAKATHI.

Ha naGopaTopHbIX 3aHATHUIX IIPENoAaBaTelb KOHTPOIUPYET MPOLECC BHITIOIHEHUS CTYAEHTOM Ipa-
¢duyeckoii pabOTHL.

1.12 MeToauueckoe odecrieyeHne caMoCTOSATEIbHOI padoThI
[lenbto caMocTOATENbHBIX paboTHI 110 Kypcy «HxeHepHas rpadukay sBiseTcs:

1) Usyuenune u mpaxrtudeckoe npumenenune 'OCT ECK] 2.301-68 (dbopmarsr), 2.302-68
(macmader), 2.303-68 (muaun), 2.304-81 (mpudtser), 2.305-2008 (n300pakeHUsT — BUJIHI,
paspessbl, ceuenus), 2.306-68 (00o3HaueHus rpaduuecKux MaTEpUaIOB U ITpaBUiia UX HaHE-
ceHus Ha ueprexax), 2.307-2011 (HaHeceHUe pa3MepoB M MPEACTbHBIX OTKIOHEHH), 2-
104-68 (ocCHOBHBIE HAJIITUCH);

2) H3ydeHue METOIOB MPOCKIIMOHHOTO YEPUYCHUS;

3) H3yueHue HEKOTOPBIX IEMEHTOB [€OMETPHUYCCKUX TTOCTPOCHHI;
4) TlpuoOpeTeHre HABBIKOB Pa0OTHI C YePTEIKHBIMU HHCTPYMECHTAMHU;
5) H3ydenue npaBuii KOMIOHOBKU H300paKECHHI HA YEPTEKE;

6) IlpuBHTHE HACTONYMBOCTH M aKKypaTHOCTH B padore.

CaMOoCTOSTEIbHOE BBIMIOJTHEHUE 3a1aHUs pa3BUBAET IPOCTPAHCTBEHHOE MPEICTABIICHUE U MO/~
TOTaBJIMBACT CTYJICHTA K BBITOJIHEHHUIO TOCIEAYOMHUX yepTekeit. C 3TON TOUKHU 3peHHs POJIb 3a/1a-
Hus «I[IpoekionHoe yepueHue» B 00IIeM Kypce HHKEHEPHOH rpaduky BechbMa 3HAaYUTeNbHA.

3anaHus BHINOIHACTCS KapaHaanoM Ha nuctax ¢popmara A3 (297x420) mo uHAWBUIYaIbHBIM
BapHaHTaM, BbI1aBA€MbIM IIPEI0/IaBATEIIEM.

[IpucTymasi kK BEIOIHEHUIO 3aJaHHH, CIenyeT U3yudnTh ykazanHbie Boime ['OCThI, ocoOeHHO
2.305-2008 (n300paxeHus — BUIbI, pa3pe3bl, CEUEHUs), U 03HAKOMUTHCS C METOAMYECKOM pa3paboT-
kol «OdopmiteHrne YepTexKen».
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Bce npemaraemblie Ui BblYEpUYMBAHUS JETaIM COOTBETCTBYIOT Ipoduiato uHcTUTyTa. [lo-
ATOMY IIeJIECO00pa3HO AJs JAIbHEUIIEro 00y4eHHsI U KOHCTPYKTOPCKOM NI TENbHOCTH 3allOMHUTh
Ha3BaHUe, MpUMEHEeHHe, POpPMY U MaTepuai BHIYEPUUBAEMBIX JETAJICH.

Crnenyer NOMHUTb, UTO MHXKEHEpPHas rpapuKa OTHOCUTCS K TPYIOEMKHUM IpeaMeraM. UToObl
BBINOJIHUTH BCE 3a/IaHMsI COIIacCHO yueOHOMY IpaduKy Npu HaMMEHbILEH 3aTpaTre BpeMeHH, He00X0-
JMMO MPABUIILHO OPTaHU30BaTh CBOIO PadoTYy.

BecbMa pekoMeHyeTcs, XOTsI 3TO U Heo0s3aTenbHO, IPEIBAPUTEIBLHOE COCTABICHUE YEPHO-
BHUKOB PEIICHUN MOCTaBJICHHBIX 3a/1a4. [Ipu 3ToM OOHApYKMBAIOTCS HESICHBIE MecTa, TpeOyroIue
pa3bsiCHEHHS B ydeOHUKe WM y TpenoaaBarens. L{enecooOpa3Ho BHIMOMHATH TaKWE YEPHOBUKH Ha
nucyel Oymare «B KJIETKY», MOXKHO OT PyKU. DTO JaCT BO3MOKHOCTb 00Jiee KaUeCTBEHHBIMU C/IENaTh
4epTexu, n30exarb ux nepeaenku. Yeprexu He0OXO0AUMO BBIMOIHATH HA UEPTEKHOM Oymare, mpu-
MEHSIS COOTBETCTBYIOIIYIO OPITEXHUKY, JTOOMBAsCh TOYHOCTU M aKKypaTHOCTHU B MPOBEJCHUU BCEX
JUHUN 1 0POPMIICHUN HAITHCEH.

[Tocne Toro, kak Ha YepTekKe pPelIeHbl BCe BOIPOCHI, NMPENoJaBaTeslb CBOSH MOIMUCKHIO (B OC-
HOBHOM HaJIMUCH) pa3peuiaetr ero oo0BoauTh. Kapannaar cieayer 3aTOYUTh «JI100aTOYKOM», YTOOBI OH
JI0JITO€ BpeMsl JIepKajl OAMHAKOBYIO TOJIIMHY JUHUU. Il TMHUIM BUIUMOIO KOHTYpa IPUMEHSIOT
kapangamy Mapku TM wiau M, s Toakux juaui — T uin 2T (B 3aBUCUMOCTH OT copTa Oymarn).
TonmuHa TUHUM BUIUMOIO KOHTYpa JOJKHA ObITh paBHa | M. Bee ocTanbHble TMHUM JOTKHBI
ObITh He ToHbIIE 0,5 MM. OOBOIKY HAUMHAIOT C AYT OKpY)KHOCTEH. Touka B IITPUXITYHKTUPHOH JIU-
HUU TMIOHUMAeTcs Kak OueHb KOopoTkas yeprouka. Ciaemyer oOparuth oco0oe BHUMaHUE Ha MIPUQT.
PexoMenayeTcst mpeABapUTENbHO MOTPEHUPOBATHCS B HAUepTaHUH OykB U mudp mpudta Ne 7, uc-
none3ys ueptexku 1,2 u 9 TOCT 2.304-81.

[Tocne 00BOKM YepTeK NPEAbABIAETCS MIPENOIABATEN0 BTOPUYHO Ul OLIEHKH KauecTBa Bbl-
MOJTHEHHOW paboThl. Eciin uepTex yTBEpIKJICH U 32 HEro MOCTaBJICHA OLIEHKa, €ro HEOOXOJMMO B TOT
e JIEHb C/1aTh Ha XpaHEHUE B MIpenapaTopcKyro Kadeapol.
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