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1 METOAUYECKUE YKA3AHUSA JJISA OBYYAIOIIUXCA 110 OCBOEHUIO
JUCIHUIIVIMHBI

1.1 O0mue moJ10:KeHUA

WmxenepHas rpaduka — ogHa U3 00JIACTEeH BHIYMCIUTEIBHON TEXHUKH B HACTOSIIECE BPEMS B
3HAYUTEIBHOMN CTETEeHU omperenseT d3PPEeKTUBHOCTh BHEAPCHHUS aBTOMATH3MPOBAHHBIX CHUCTEM B
cdepsl MPOEKTUPOBAHHS IPOU3BOACTBA. [[09TOMY CieMaNKCTy C BHICIIUM TEXHUYECKUM 00pa3oBa-
HUEM HE00X0IUM OOJIBIION 00bEeM HayYHBIX 3HAHUH. Y MEHUE KOHCTPYHPOBATh HEOTACIMMO OT CIO-
COOHOCTH TPOCTPAHCTBEHHO MBICIHTH. MHKeHepHas rpaduka, 0COOCHHO OJUH M3 €€ Pa3/eioB —
HayepTaTelibHas TeOMEeTpuUsl 3aHMMaeT 0co00e MECTO CpeAM APYruX Hayk, T.K. SIBISETCS Jy4lIUM
CPEICTBOM Pa3BUTHS Y UEJIOBEKa IPOCTPAHCTBEHHOTO BOOOpakeHUsl, 6€3 KOTOPOTO HE MBICIMMO HU-
KAaKO€ MH)XEHEPHOE TBOPUYECTBO. llenarornuyeckuil OneIT MOKa3bIBAa€T, YTO YCBOCHHE IIPEJ METAa BO
MHOI'OM 3aBUCHUT OT 3aMHTEPECOBAHHOCTH B HEM ydanierocs. [1oaromy nzydeHne nHx eHepHOU rpa-
¢buky1 He0OX0MMO WILTIOCTPUPOBATh U 3aKPEIUIATh €€ MPUIIOKEHUEM K BOIIpocaM HM30paHHOM CTy-
JIEHTOM ClIelMaIbHOCTH. [losTydeHHbIE TP ATOM 3HaHHUSI CTAHOBATCS CPEACTBOM JUISl PELICHUS MPAK-
THYECKUX MHKEHEPHBIX 3a/1a4.

OOydeHne Ha IPAKTUYECKUX 3aHATUAX U JTAOOPaTOPHBIX paboTax BeJAETCs B BUAE UHIUBUIY-
aJIbHOM paboThI ¢ KaXKIbIM CTYA€HTOM. Takoil MeTos; 00y4eHHs JaeT MOJIOKUTENbHBIN pe3ynbTar U
MO3BOJISIET y CJ1a00 MOATOTOBJIEHHBIX B IIKOJIE 110 YEPUEHHUIO CTYJEHTOB Pa3BUTh IPOCTPAHCTBEHHOE
MIPEACTABJICHUE U B 3HAYUTEIBHOM CTETIEHH HAYYUTh UX JJOTUYECKHA MBICIHUTD.

1.2 IlpeameT u3yyeHusi TUCIUNIMHBI

WNwxenepHas rpaduka sSBIASETCS OAHOW U3 AUCIMIUIMH, COCTABJISIONIUX OCHOBY MOATOTOBKH
nmkeHepa. [IpoekimonHoe yepueHne, Kak pasies HHKEHEPHOU rpad ki, MOYKHO pa3/IeIUTh Ha JBE
YaCTH: TIOJATOTOBUTEIIBHYIO U OCHOBHYIO.

K noaroroButenbHO# 0THOCATCS 0011IKE TpaBUIia BBIMOIHEHHS U 0(OPMIICHHS YepTexeil B co-
otBercTBUM ¢ ['OCTamu ECKJI, reomerpruueckue NOCTPOCHUS MIPU BBIYEPUMBAHUKN KOHTYPOB Ie€0-
MeTpHUYeCKUX (HOpM, YIPaKHEHUS IO OPTOTOHAIBHBIM MPOEKIUSAM MPU MOCTPOCHUH U300pakeHUI
(BUIIOB, pa3pe30B, CCUCHHUIA).

B 0cHOBHOI1 yacTH paccMaTpUBAOTCS ITPaBUJIA U IPUEMBI BBINIOJIHEHUS 3CKU30B, UEPTEXKEM Je-
Taner, cOopouHbIX uepTexen, nuzydarorcs ['OCTrI, oTHOCAIMECS K IEPEYUCIICHHBIM BUIaM YepTe-
KEH.

I/IsyquHe KypcCa 4€pUYCHUS MMO3BOJIACT:

1. HaTL CTYACHTAM 3HAHUS 110 COCTABJIICHUIO OPTOTrOHAJIbBHBIX HpOCKI.[Hﬁ, HCIIOJIB3Ys alllapar
HaqepTaTenLHoﬁ reoMeTpHuu, T.C. YMCHUC COCTABJIATD UCPTCK.

2. Ha »T0ii ocHOBE cImocoOCTBOBATh Pa3BUTHIO Y CTYACHTOB ITPOCTPAHCTBCHHBIX MPCACTABJIC-
HHfI, KakK HeO6XO,[[I/IMOFO YCJIOBUS IMOATOTOBKH HUX K TBOp‘IGCKOﬁ ACATCIIBbHOCTH. CraButcs 3agayda,
HAaY4YUTb aHAJIU3UPOBATH q)OpMy U KOHCTPYKIHUIO PCAJIbHBIX MPEAMETOB U CO3aBaTh, UX o6pa3 1o
YCPTECKY, T.C. YMCHUC YUTATDb YCPTCIKU.

3. Hay4uTb CTyI€HTOB MOJIb30BAThCS CAMOCTOSITENIHHO YU€OHBIMH U CITPABOYHBIMHU MTOCOOUSIMU
Y yueOHUKaMU B MPAKTUKE UTEHUS U BBITIOJIHEHUS YEPTEKEH U 3CKU30B, 03HAKOMUTD C BAXKHEHIITUMU
npasusiamu ['OCTos ECK/I.

4. CnocoOGCcTBOBATH MPUBUTHIO CTYJIEHTAM KYJIbTYPHI TPy/la: HABBIKOB MPABUIBHOM OpraHu3a-
UM paboyero MecrTa, palMOHAIbHBIX MPUEMOB PaOOThl YEPTEKHBIMU M U3MEPUTEIBHBIMU UHCTPY-
MEHTaMH, aKKypaTHOCTH U TOYHOCTHU B paboTe.



B nensx nosbliieHns: MHTEpECA CTYAEHTA K CBOEH CIIEMaIbHOCTU U 3HAKOMCTBA C MEPBBIX 111a-
roB 00y4eHHs B By3€ C TEOMETPHUUECKUMH 00pa3aMH U JIEMEHTaMHU KOHCTPYKIUH, AETalIsIMU U ¢00-
POYHBIMH €MHULIAMH, OTHOCAIIMMUCS K MPO(DUISAM BBIOPAHHBIX CIIEHUAIBHOCTEH HE0OX0AUMO HIH-
POKO HCHOJIB30BATH B MEIarOTUYECKOM MPAKTUKE MIPUMEPBI KOHCTPYKTUBHBIX PeIICHHUH 1 (OpM, CBSI-
3aHHBIX C MPO(UIEM By3a U YBA3BIBATh MPH MOJATOTOBKE K MPAKTUYECKUM 3aHITUSAM MaTepHal u3y-
9aeMOW TeMBI ¢ TIPAKTUKOW Oyaymien aesrenbHocTH. Heo0X0aMMO MPUBOAUTE IPUMEPHI, KOTOPHIE
MIO3BOJISIT CTY/IEHTY HE IIPOCTO 3alIOMUHATh, HO U MBICIUTH OJM3KUMU eMy oOpa3aMu, C HHTEPECOM
BOCIIpUHUMATh HH(popmanuio. [logo6HbIe MpuUMeEpHI cieayeT noAduparh Mo J000i TeMe UHKEHEP-
HOM rpaduke.

[Ipy n3ydeHnn rocyaapCTBEHHBIX CTAHAAPTOB, KOTOPBIMM ITPOHU3aH BECh KypC MHKEHEPHOU
rpaduku ciexyeT Npuy4yaTh CTYJEHTOB HE TOJBKO YMTATh M 3allOMHHATh TEKCT CTaHJapTa, a 100u-
BaTbCS OCMBICIMBAHUS €ro TpeOOBaHUM, yUnTh OThICKUBATH B TpeboBaHusx ECKJI noruueckue sme-
MEHTBI, KOTOPBIE MO3BOJIAT MOHATH U JIErde BOCIPUHUMATh U3y4aeMblid MaTeprall.

Heobxomumo moctosiHHO ¢GuKcHpoBaTh U 00001IaTh XapaKTepHbIE OMIMOKU CTYAEHTOB, BbI-
SIBUTh UX MPUYNHBI, AHATU3UPOBATh HA 3aHATUSAX WM MPU TOIBEJEHUH UTOTOB IO TEME.

Takum oOpazoM, U3ydeHue Kypca HHXEHEPHOU rpaguku, B 0COOCHHOCTH €€ pasjena "mpoek-
LIMOHHOE YepueHHe" mpemnoiaraeT JaTh CTYACHTY 3HaHUS U HAaBbIKK, HEOOXOAUMBIE EMY B MPAKTHU-
YeCKOM MH)KEHEPHOMU JIeATEIbHOCTH, a TaKXKe JaTh €My OCHOBATENIbHYIO I'pauyecKyto OATOTOBKY
JJI U3YUYCHH CIICHHUAJIBHBIX U CIIUIIINH.

1.3 Cucrema npenogaBaHus MHKeHEPHOi rpadpuku

LlenenanpaBieHHOE U CUCTEMaTHUYECKOe OOy4eHHUE CTYIAEHTOB OCHOBaM rpaduyecKkoil rpa-
MOTBI OCYIIECTBIISIETCSI HA MPAKTUYECKUX 3aHATUSIX N0 moarpymnmnam 12-15 yenoBek, myTemM BBIOJ-
HeHUsl TpaduuecKkux paboT ¢ MaKCHMaIbHBIM MPUBJICUEHUEM YI€OHUKOB, y4€OHBIX TTOCOOMIA, METO-
JMYECKUX PYKOBOJCTB U CIIPABOYHHUKOB.

CTyneHThI BBIIOTHSIOT TpadudecKue paboThl CIEAYIOIUM TeMaM:
1) OCHOBBI HauepTaTEIHLHON F'E€OMETPHUHU U MTPOSKIIMOHHOE YePUCHHUE,
2) 3CKU3bI U paboYne YepTEeKH JIeTajCH;

3) cOOpOYHBIC YEPTEIKH;

4) neranupoBaHUE YepTEKa OOIIEro BUIA.

O0BeM SaI[aHI/Iﬁ paccuuTaH Ha IJIOAOTBOPHEIC 3aHATUA 1104 PYKOBOACTBOM IIPEIIOAaBaTECIA B
Yyachl 3aHSATHUM. KpOMe 9TOI'0 CTYACHTBI JOJIKHBI pa6OTaTb MU BHC pacCliuCaHu:A, COIJIaCHO rpa(bHKy
CaMOCTOSITEIIbHOM pa6OTBI. OcHoOBHas 4acTh CTYACHTOB U3Yy4aC€T MHKXCHCPHYIO rpa(1)1/n<y B TCUCHUC
1-ro CCMECCTpa O6y‘~ICHI/I${. Yuammuecs HCKOTOPBIX HaHpaBJ’IeHHﬁ U CIICHMAJIbHOCTEH poxXoaAT 06y‘1€-
HHC HaqepTaTCHLHOﬁ reoOMCTpHUHn U HH)KeHepHOﬁ I’pa(l)I/IKI/I B TCUCHUC NIBYX CEMCCTPOB.

[To xaxmo¥ Teme CTYIEHTHI MOJYYaroT MHAWBHIYyalbHOE 3a/aHue. BapuaHTHOCTH 3ajaHui
npenynpexaaer GopMaabHOE YCBOCHHE CTYJCHTAMH OCHOBHBIX MPaBUII U YCIOBHOCTEH, yUUT UX Ca-
MOCTOSATENHHO JT0OBIBATh 3HAHUS, CEPHE3HO M BIYMUYHUBO MOJXOIUTH K PEIICHUIO TOW WM WHOM 3a-
Jauu.

Hepezl KaXXJIbIM Fpa(l)I/ILICCKI/IM 3aIaHHUEM MIPETIO AaBaTCIIb 0OBSCHSICT CTYACHTAM MaTrepual, rpu
9TOM HIUPOKO HUCHOJIB3YHOTCA NPC3CHTALIUH, IIJIAKaThl U HAlJIAJHBIC noco6wus. Mcroap30BaHue Cliai-
J0B 3HAYUTCIIBHO obneruaer pa60Ty npenoaaBaTeyist 1 COKpalacT BpeMs, HeO6XO,Z[I/IMOC Ha U3J10KEe-
HHUC MaTcpuala.

HpI/I HU3YUYCHHUU TI'OCYAAPCTBCHHLIX CTAHAAPTOB, 0e3 3HaHMs KOTOPBIX HCBO3MOXXHO I'PaMOTHOC
BBITIOJTHCHHUC 33.,[[3.HHI>1, HCO6XOI[I/IMO npuydarb CTYACHTOB HC TOJIBKO YHUTATbh U 3allOMUHATL TCKCT
craHzapTra, a ,[[OGI/IBaTBC}I OCMBICJIMBAHUA €T0 TpeGOBaHHﬁ, HCIIOJIB3Y: MPU 3TOM UJITIOCTpaluu, pU-
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CYHKH, IPUMEPHI U3 TpapuuecKuX padoT. YUUTh CTYIEHTOB OThICKHBaTh B TpeboBanusax 'OCT io-
TUYECKUE DJIEMEHTBI, KOTOPBIE MO3BOJIAT IOHATH U JIETY€ BOCIPUHUMATh M3y4aeMbId MaTepHall U
M3y4aeMbI€ CTaHAAPTHI.

Heo0x011M0 MOCTOSHHO (PMKCUPOBATh M 000011aTh XapaKTepHbIE OIINOKH CTYJICHTOB, BBISB-
JSATHh UX MPUYUHBI, aHATM3UPOBATH HA 3aHSATHH.

Kaxp1ii mpemnoaaBarenb JOHKEH HOCTOSHHO MTPOBOAUTH PA0OTY MO MPUYYEHHUIO CTYACHTOB K
CaMOCTOSITENIbHOM paboTe ¢ KHUTOM, K YMEHHUIO [10JIb30BaThCs yUEOHOM U CIIPABOYHOM JINTEPATYPOH.
CJI@I[yGT npuy4aTb CTYACHTOB HAaXOAUTb OTBCTHI HA MHTCPCCYIOINHEC UX BOIIPOCHI B npeIUIaraeMoﬁ
JIUTEPATYypE, UTO NOBBICUT IPOYHOCTH 3HAHUM.

1.4 OcHoBBI HaYepTATEJILHOI reOMeTPUH U NPOECKIMOHHOE YepUeHue
Henwro 3amanuit pa3aena "[IpoekiimoHHoe yepueHue" sBIseTCs:

1) nu3ydenue u npakruueckoe npumenenue 'OCT;

2) U3y4eHHEe METO/I0B MPOEKIIMOHHOTO YEPUEHHUS;

3) u3yyeHue HEKOTOPBIX JIEMEHTOB F€OMETPUUECKUX TTOCTPOCHUH;

4) npuoOpeTeHre HaBBIKOB PabOThI C YEPTEKHBIMU MHCTPYMEHTAMU;

5) u3yueHue npaBuil KOMIOHOBKU U300pakKeHHI Ha YepTexke.

CaMOoCTOSTENLHOE BEITIOJTHCHHE 3aaaHus pa3BUBACT MPOCTPAHCTBECHHOC MPCACTABICHUEC U IO~
rOoTaBJIMBACT CTYACHTA K BBIIIOJJHCHHIO IMMOCICAYOIIUX qepTemeﬁ.

ITo Teme "OcHOBBI HaUepTATEIHLHON T€OMETPHUH M MTPOEKIIMOHHOE YepueHue" Ha kKadenpe nme-
€TCA CJIEIYIOIHNI METOIUYECKUIT MaTepHall:

1) mpezenTamus "[Ipoexknronnoe yepueHue";
2) metonuueckas pazpadboTka "OdopmiieHne yepTexen';
3) metoaudeckas pazpadbortka "[IpoeknimoHHoe yepueHue".

Heob6xomumo 00paTuTh BHUMaHKUE CTYIEHTOB HAa METOAUYECKUE Pa3pabOTKH, T.K. B HUX CKOH-
LEHTPUPOBAH OCHOBHOM MaTepual JUIsl BHIIOJHEHHS 3aaHusl, JaHbl BOIPOCHI JJIsl OJITOTOBKH K 3a-
yery. J{ns 6onee moapoOHOro U3ydeHus MaTepuaia clieyeT peKOMEeHI0BaTh y4eOHUKHI U CIIPaBOY-
HUKHU MOCJIETHUX JIET U3/IaHUs. UMEIoIIrecs: B OMOINOTEKe YHUBEPCUTETA.

HpI/I 00BACHEHHU IEPBOro 3alaHusA H606X0)II/IMO AaTb CTYACHTaM OTUCTIMBOC IPCACTABJICHUC
KaK 0 CaMOM IIponecce 1noJIydCcHusa BU10B, CEUCHUM U Pa3pe30B, TaK U O IIPpaBUJIAX UX rpa(pnqecmro
BeINOJIHEHUS. He MeHee Ba)kHO YACHUTH HNPAKTUYCCKOT'O HCIIOJIB30BAHUSA ceueHHi JJIs1 SKOHOMHH
BpPpEMCHU H3TOTOBJICHHA YCPTCIKA U €0 UYTCHMA. HpeHOI[aBaTCJ'IL JOJIKCH IMOAYCPKHYTh BaKHOCTDH
MOKCKa Oejee palHOHAJIBHOI'O crocoba peUICHUA Fpa(i)I/I‘IGCKI/IX 3aa4, IMOCTOSIHHO U I10 ITYTH BO3-
MOKHOI'0 COKpAICHUA KOJINYCCTBA I/I306pa)KCHI/II71, COXpaHdA BMECTEC C TCM IIOJIHOC U NCUCPIIbIBAKO-
e MpeacTaBJICHUC O (bopMe JIETaJId U COCTABJISIOIIMNX €€ JIIEMEHTOB.

[Ipex e yeM MpUCTYNUTH K BBINOJHEHUIO 3a/1aHUHA, HEOOXOIMMO U3YyYHUTh MpaBuiia opopmie-
Hus deprexxed cornacHo cranpapraMm ['OCT 2.301-68, I'OCT 2.302-68, TOCT 2.303-68, 'OCT
2.304-81, TOCT 2.305-2005, TOCT 2.306-68, 'OCT 2.307-2011, a umenHO: (hopMaThl, MaCIITaOBI,
TUIBI JINHUM, MPUQTHI, MITPUXOBKA B pa3pe3ax U CEUEHUsX, IPOCTAHOBKA Pa3MEPOB, BBHIOJIHEHHE
BHJIOB, pa3pe30B U CEUECHUIL.

3a7aHue BBIMOJIHACTCS KapaHJaloM Ha Juctax gopmata A3 (297x420).



B ICpBOM 3alaHWH, UCIIOJIb3Ys TJIaBHBIN BUJ U BU/J CJICBA BaJIMKa, CJICAYCT HAYCPTUTDH rJIaBHBIN
BH/J] BaJIUKa U TPH €ro CCYCHHUA - HAJIOKCHHOC, BBIHCCCHHOC Ha MPOAOJDKCHUC CIICAa CGKYIL[GI;'I I1JI0C-
KOCTHU U BBIHCCCHHOC B CBO6OI[HO€ IOJIC YCPTECIKA.

Bo BTOpOM 3a1aHKH 110 ABYM BUJIaM JIETAJIA HYXKHO ITOCTPOUTH TPH €€ BUJA U BBITIOJHUTH pa3-
pe3bl, coenHeHHbIe ¢ BUaaMu. Crenyer oOpaTUTh BHUMaHUE CTYACHTOB Ha MPABWILHYIO KOMIIO-
HOBKY, YTOOBI pACCTOSTHUE MEX/1Y BUIAAMHU M OT BUJIOB JIO PaMKH UM OCHOBHOM HAAMKUCH ObUIH MIPH-
ONM3HUTEIFHO PABHBIMU C YUETOM MPOCTABJICHHBIX 3aTeM pa3MepoB. YacTo CTYICHTHI pacroiararoT
BBIHECCHHBIC CCUCHUS - OUCHBb OJM3KO K IJIABHOMY BUY BaJIMKA, HE OCTaBIIsisl MECTa JUIS TPOCTa-
HOBKH pa3mepoB. [loamnuceiBas uepTex K 00BOIKE, MOKHO HAIOMHUTH CTYACHTAaM, YTO HAJIOKEHHOE
CEUYCHHE BBITIOTHSICTCS CIJIOIIHOM TOHKOM TMHHUEH.

Brimonnsist pa3pessl, COeIMHEHHbBIE ¢ BUAMH, CTYJIEHTHI YacTO JIOMYCKAIOT OMMUOKH, 3aMEHSISI
Pa3eNAoLyIO JIMHHUIO, KOTOPOH CIYKHUT OCh CHMMETPUH Ha CILIOLIHYIO OCHOBHYIO JIMHUIO.

B Tpethem 3amaHnu HEOOXOAMMO BBITIOJHUTD MPEUIOKEHHBIN 10 BApUAHTY CIIOKHOW paspes.
3nech HE0OX0AMMO OOpaTUTh BHUMAHUE CTYACHTOB Ha TO, YTO €CJIM CEKYIIMEe IUIOCKOCTH IMapal-
JICJIBHBI OJIHOfI 13 OCHOBHBIX HHOCKOCTeﬁ HpOGKIII/II/I, TO HaHHBIﬁ pa3pe3 BBITTIOJIHACTCS HA MECTE CO-
OTBGTCTBYIOIIIGFO BUOA. HC MCHEC BAXHO HO}I‘IepKHYTL, qTO HpI/I BBITTIOJIHCHUHN CJIOXKHBIX pa3pesoB
HUKaKOW JINHUY, pa3rpaHUYMBaroOIIeld U300pakeHus, MOJIydeHHbIE OT Pa3HbIX IJIOCKOCTEH, HE MPo-
BoiAT. JIoMaHbIH pazpe3 TpedyeT MpeaBapUTEIbHOTO MOBOPOTA CEKYITUX IUIOCKOCTEN 70 TOJIOXKe-
HUS, KOTJIa OHU OyIyT MapajuieIbHbl COOTBETCTBYIOIICH MIOCKOCTH MPOEKITNH, TIOCIIEe 3TOTO pa3pes
MPOEIMPYETCS HA MECTO COOTBETCTBYIOIIETO BOJIA.

Bo- BTOPBIX, TOHKHUC CTCHKU THUIIA pe6ep KECTKOCTHU IMOKAa3bIBAIOT YCIIOBHO HE3AITPHUXOBAH-
HBIMH, €CJIM CEKYyIIasda IJIOCKOCTh HallpaBJICHA BAOJb I[J'II/IHHOI\/'I CTOJIOHBI TaKOT'O pe6pa.

Bo Bcex 3aaHusX cTyIeHTaM He0OXOIUMO IMPOCTaBUTh pa3Mepbl. DTO OUYE€Hb OTBETCTBEHHAS
yacTb O(opmIleHUsl yepTexa, MOATOMY CTYACHTaM HEOOXOAMMO HAllOMHHTb OCHOBHbBIE IMpaBHUIIa
HAHECEHHs pa3MEpOB:

1) pa3mepsbl Bceria CTaBsTCsl TOJIBKO HCTHHHBIC, O€3 ydeTa MaciTada yepTexa;

2) KOJIMYCCTBO PAasMEPOB HA YCPTEIKE NOJIKHO OBITh MHUHHUMAJIBbHBIM, HO JOCTATOYHBIM AJIS W3-
T'OTOBJICHUSA XU KOHTPOJISA U3ACIINA,

3) 00s13aTeNIbHO HAHOCAT rabapUTHBIE Pa3MEPHI, a TAKXKE pa3Mephl, OMPEEISIONINE BEIUYUHY
U TIOJIOKEHHUE KaXI0TO dJIEMEHTA JIeTallu;

4) pa3mepsbl, OTHOCSIIIHUECS K OTJICIBHOMY DJIEMEHTY JeTalli CIIeAYyeT IPYNIUPOBaTh U MPOCTaB-
JSTH HA TOM MECTe YepTexka, I/Ie ITOT IEMEHT HanboJiee sICHO U300paxkeH.

Bce 3ananus nepBoHauaIbHO BBITIOTHSAIOTCSA B TOHKUX TUHUAX. K Kaxk10My 3aHATHIO CTYICHT
00s13aH BBITIOJIHUTH TY 4aCTh PaOOTHI. KOTOpasi peKOMEHI0BaHa rpenoaBaTeneM. Ha 3aHarusx ocy-
IIECTBJIAETCS KOHTPOJIb 32 MPABUIILHOCTHIO BBITIOJIHEHUS uepTexka. [Ipu ciade uepreka cTyneHT 00si-
3aH MOSICHUTB JIFOOYIO YaCTh BBIOJIHEHHON paboThl, OTBETUTH HA TEOPETUUYECKUE BOIIPOCHI COTTIACHO
MporpaMme.

1.5 Dexku3upoBanmne

HeJ’ILIO 3aaHHuA 110 TEMC "30KH3I/Ip0BaHI/Ie" SABJIACTCA an06peTeHHe HaBBIKOB CO3JaHUC 3CKH-
30B IO pCAJIbHBIM ACTAJISAM. HpI/I COCTaBJICHUHU 9CKHU30B HeO6XO,[[I/IMO MMPUMCHATH IIpaBuJia, yCTaAaHOB-
JICHHBIC CTaHJapTaMU. HC 38.6BIB8.}I, YTO XOTd 3CKHU3bl —IOKYMCHTBI BPEMCHHOI'O XapaKTEpa, IO CO-
ACPIKAHUIO OHU HUYEM HC OTIIMYAKOTCA OT pa60111/1x IIepTG)KGI\/'I JACTaJIN. HeO6XO,[[I/IMO, YTOOBI SCKU3BI
6LICTpO " IPOCTO YNTAJIUCH, HC COACPIKAIN KaKHX-JTM0O0 M3JIMIIECTB M OTBEYAIH Tpe6OBaHI/IHM npo-
HU3BOACTBA.

HpI/I 0OBSICHEHHH 3aaHus CICAYCT O6paTI/ITL BHUMAHHC CTYACHTOB, YTO YaCTO COCTABJICHUC
9CKH3a MPEAICCTBYCT BBIITOJIHCHUTIO pa6oqero YCPTCiKa, IO3TOMY UEM TIIATCIIbHEC BBITIOJIHCH 3CKU3,

5



TEM JIEr4e COCTABUTH YEPTEK, H30EKaB OITMOOK, BO3MOXKHBIX, €CIIA 3CKH3 COCTABJICH HEOpe:kHO. O0-
paTUTh BHUMaHUE Ha 0(hopMIIEHUE ICKU3a, 00BOJIKY, IIPUDT. 0COOSHHO MPH MPOCTAHOBKE Pa3MEPOB.
HeOpexHOCTh, HOMYIICHHAS IPU SCKU3HOM BBITMIOJIHEHUN YE€PTEKa MOXKET MPUBECTH K HEMPABHIIb-
HOMY €T0 IOHUMAaHUIO, CJIEIOBATENILHO, K OpaKy Ha MPOU3BOJICTBE.

[Ipu 0OBsCHEHNH W TIOCIIETYIONIEM HCIIOJIHEHHH 3CKU3a HE00X0IMMO 0OpaTHTh BHUMAaHHE Ha
stan Nel BbINOJIHEHUS, OOBSCHUTH 3HaUEHUE *TaOAPUTHBIX IPSIMOYTOJIBHUKOB™ B KOMIIOHOBKE JIM-
cTa.

Crnenyet oOpatuTh BHUMaHKE Ha 0POPMIICHUE ICKU3a, 0OBOJIKY, IPUPT, OCOOCHHO TIPH TPO-
CTaHOBKE pa3MepoB. HeOpe:kHOCTh, AOMYIIEHHAs] PU SCKU3HOM BBIMOJHEHUH, MOXKET MIPUBECTH K
HETPaBUJIBHOMY €0 MOHUMAHHIO. CIICIOBATEIILHO K OpaKy Ha MPOM3BOICTBE.

B nmomop npenoaaBarento A 0ObsICHEHUs Ha Kadeape uMeeTcs mpe3eHTaus ~ ICKU3bl U
pabounie yepTexH AeTajeil”, a Takke MeToinYecKkast pa3padoTKa aHaJIOTMYHOTO Ha3BaHUs U METO -
yeckasi pazpabotka "CoenuHeHus netanen”, Ha KOTOpbIe clieyeT 0OpaTUTh BHUMAaHHUE CTYJEHTOB,
T.K. B HUX COJCPKUTCS OCHOBHOW MaTepual JJIsl BBITIOJTHEHUS 3a/laHMsI, a TAaKKe BOIPOCHI K clade
3auera. [l 6osee moapoOHOTO U3YUEHUsT MaTepHalia ClIelyeT PeKOMEHI0BaTh, YA€OHUKHU TOCTe-
HUX JIET U3JaHUs, UIMEIOIITUECs] B OMOIMOTEKEe YHUBEPCUTETA.

Ha crnaitnax B mepBbIX Kajapax MpeayIaraeTcsi MaTepuall psija TEM, paHee HE U3yYEHHBIX CTY-
JIEHTaMU —MECTHBIN pa3pe3. CreayeT 0OBICHUTD, UTO OH UCIIOJIB3YETCS B TEX JETalAX, TJe J0CTa-
TOYHO CJIOKHAaAsA KOHCprKHI/ISI, 06L$[CHI/ITI), 9qTO OH O6J'I€F‘—IaeT paCKpBITI/Ie KOHCprKIII/II/I JAcTajIn U
YMEHBIIAET KOJIMYECTBO N300pakeHnid. JIOTTOTHUTETLHBIN BU] BCTPEUAETCS PEKE, M CTYICHT MOXKET
HC BCTpeTI/ITI)CSI C HUM B npouecce O6yquH${, H03TOMy cnenyeT HpI/I O6T)$ICHeHI/II/I OCTAHOBUTHCA HA
HEM MopoOHee, OOBICHUTD, YTO 3TO HE MIPOCTO BUJ MO CTPENKE”, B YaCTHOCTH OJIMH M3 OCHOBHBIX
BHJIOB, PACIIOJIOKEHHBIX BHE MMPOCKIIMOHHOM CBSI3M, KaK 4aCTO OTBEUYAIOT CTYJICHTHI, a BUJ Ha JIOTIOJI-
HUTETBHYIO IIJIOCKOCTD, MIEPIEHINKYISIPHYI0 OCHOBHON M TApAJIJICIbHYIO (UTYpe, MPOSIUPYEMOi Ha
OCHOBHYIO IIJTIOCKOCTh TIPOSKINKA ¢ MCKaKeHHeM. Ha 3ToM ke Kaape uMeeTcs paspes IWIHHApUYe-
CKOM TMOBEepxHOCTHI0. HeoOxoaumMo 0OBsSCHUTH, YTO pa3BepThIBAHUE €0 MPOUCXOJUT MO CpeaHen
JINHUH.

B kanpe, rae npuBOIMTCS MPUMEP SCKU3UPYEMOM AeTai, He0OXOAUMO OOBSICHUTD, KaK Clie-
IyeT MPUCTYIUTH K paboTe ¢ Heto. PaccMOTpeTs BHUMATENbHO KOHCTPYKLHIO, TOMTPOOOBATh OMpe/ie-
JUTH €€ MPUMEHEHNE U Ha3HAUEHUE, 110 BO3MOXXHOCTHU MPEINOJIOKUTH TEXHOJIOTHIO U3TOTOBJICHUS U
UCXOJSl U3 3TOTO BBHIOPATh IIaBHBIN BUJI, KOJIHMUYECTBO M300pakeHU, HEOOXOIUMBIE pa3pesbl, ceue-
HUS U Jpyrue u300pakeHus, 4ToObl BHIAATH BCIO MHPOPMALIHIO, HEOOXOAUMYIO JJISi U3TOTOBJICHHUS
neranu. Jlanee cienyer oOpaTuTh BHUMaHUE Ha CIEAYIOLIUE 3Talbl BBHIIOJHEHUS dcku3a. Heobxo-
JIMMO TIOCOBETOBATh CKJICUTH JIBA ABOWHBIX TETPAJAOUYHBIX JTUCTA B KIETOUYKY TaK, YTOOBI KIETOUYKU
COBMECTHUIIUCH, YTO MO3BOJIHIO Obl COXPAaHUTH MPOCKIIMOHHYIO CBA3b MEXIY MPOCKIUSIMH, 00bsC-
HUTH 3HaueHue "TabapuUTHBIX" MPSAMOYrOJLHUKOB M MX PAcHoJioKeHHWEe Ha Oymare Tak, 4ToObl He
TOJIBKO PaIlMOHAIBHO 3allOJHUTH T0JIE YepTexka, HO U OCTABUTH IOCTATOYHO MECTa MKy HUTHU AJIs
MPOCTaHOBKU pa3MepoB. CrieyeT MOCOBETOBaTh, MPEXAE YeM HM300paxaTs "rabapuTHbe" HpPIMO-
YrOJIbHUKH. HAHECTU PaMKy M NIOCTAaBUTH MPHU MOMOIIHU 1A0JI0HA, MMEIOLIErocs B IPerapaTopcKo,
OCHOBHYIO HAJIITUCh, YTOOBI 331aTh MpeIeibl H300paKeHHUS.

Xopo1o 6bl HAMOMHUTH MpaBHJia BEIOOpa IrIaBHOTO BUjAa (HanboJiee MoyHoe, MPpeACTaBIeHUE
0 KOHCTPYKIIMH AETajIH, TEXHOJOTUN N3TOTOBJICHMS, TTOJI0XKEHUE I€TAIN B MEXaHU3ME, pallMOHAIIb-
HOE 3aIoJIHEHHE (hopMa YepTexa).

I[anee cJlIeayer OOBSICHHUTH 3aII0JTHCHUE Fa6apI/ITHBIX MMpAMOYT'OJIbHUKOB, IIPEABAPUTECIIBHO pac-
CMOTPEB ACTAJIb KaK KOHCTPYKIIHUIO, COCTOSAIINYIO U3 PA3JIMYHBIX TCOMECTPUUCCKUX, (I)OpM 1 ITIOCOBCTO-
BaThb IOCJIC HAHCCCHUS OCCBBIX U ICHTPOBBIX JIMHUM 3aI0JIHSITh TCOMETPUUCCKUMU (bOpMaMI/I BCC
HMEeroIuecsa NpOoCKINNU OAHOBPCMCHHO, Yalll€ METOAOM CJIOKCHUA, PCIKE - MCTOIIOM "BhIYUTAHUA".



B crnaiinax umeercs kajap, rie n300paxxeHo COBMEIEHUE Ha OTHOW MPOCKIINH JIBYX Pa3pe30B —
IIOJIOBUHBI CTYIIEHYATOrO0 W IOJOBHMHBI IIPOCTOrO B Cllydyae CUMMETpHUM jaeranel. [lanee nokasano
YIIPOLICHHOE H300pakeHNeE JIMHUI IIepeceueHns MOBEPXHOCTEN. 311ech cieryeT 00paTuTh BHUMaHNUE,
Ha TO, 4YTO JIMHUAMU IICPEX0Ja MOKHO Hp@HGGpG‘-IB HC BCCrAa, a B ClIy4yac ux Majioit BenuunHbl. I1o-
noipoOHee ClIeayeT paccKa3aTh O HAJIOKEHHOHN MPOEKIMH, T.K. OHA BCTPEYAETCs] B HECKOJIBKUX Ou-
Jerax 3adeTa paboThl, 00paTuTh Ha 3TO BHUMaHKe. CKa3aTh, 4YTO 3TO M300paKeHHE Nepe CeKyIei
IIJIOCKOCTBIO, BBINOJHACTCA IITPUXIYHKTUPHOM YTOJIIIEHHON JIMHUAEH, U UMEET LENNbI0 YMEHBIINUTD
KOJIM4eCTBO M300paxeHuil. Ilpu oObsicHeHun Kajapa, rae IpeaCcTaBlIeH s, BHIHOCHBIX 3JIEMEHTOB,
CJICOAYCT O6paTI/ITI) BHUMAHHEC Ha XCJIATCIBbHOCTh UX H306pa)K€HI/I$I B HCHOCpCI{CTBeHHOﬁ 0aM30CTH
OT pacmudpyeMoro H300paKEHHUS | Ha TO, YTO Ha BEIHOCHOM 3JIEMEHTE MOKHO KpOMe MoApoOHOM 1
- YBEIMUYEHHON pacmu(ppOBKU KOHCTPYKIIUHU U YIOOCTBA MPOCTAHOBKU Pa3MEPOB MOKHO IPOU3BO-
IMTH pa3pe3 HECMOTPS Ha TO, YTO HA OCHOBHOM M300payKEHUH OH OTCYTCTBYET.

[Ipu o6bsicHennn n3o0paxeHus puduieHus ciaenyer oopaTuTh BHUMaHue Ha 1udpsl 0,8 u 1,
YTO O3HAYAeT PACCTOSTHUE MEXJIYy PUCKaMH IIara U Mosc HUTh, YTO pU]IEeHUE MPUMEHSEeTCS s
yCTpaHEHUs! MPOCKaIb3bIBAaHUS PYKH Ha MOBOPOTE, a TaK K€, YTO M300pakaroT €ro Ha 4YepTexe
YCIIOBHO.

Bosnbioe BHUMaHUE CIeAyeT yASTUTh Kaapam, TIe TIOSICHSIETCS TPOCTAaHOBKA Pa3MepOB.

Jlanee criemyer 3a4uTaTh OMpeIeIeHIE KOHCTPYKTOPCKON U TeXHOJIOTHYecKoi 0a3pl. Crenyet
CKa3aTh O MpPEeUuMylIecTBaX MPOCTAHOBKH Pa3MepOB OT TOM wiH Apyroit 6a3sl. [Ipenmymiectsa npo-
CTaHOBKH pa3MepOB OT KOHCTPYKTOPCKUX 0a3:

1) HanMyue Ha yepTekax KOPOTKHUX pa3MEpHbIX IEMei, YTO MOBBIMIAET TOYHOCTh U Ka4eCTBO
U3aenus,

2) obneryaeTcs MpoBepKa, pacueT U yBs3Ka pa3MepoB Kak B JETalli, TaK U B U3/IEIHH,

3) MOBBIIACTCS ATUTEIBHOCTh TOJHOCTH YEpTEXka, T.K. B HEM OTPaKEHO TPEOOBAHHS YaCTO
MEHSIIONIEHCA TEXHOJIOTHH.

HenocraTku: T.k. yepTex He OTpakaeT TPeOOBAHWN TEXHOJIOTHH, MPUXOAUTCS U3TOTOBIIATH,
JIOTIOTHUTEIbHBIC YEPTEXKH AJIsi 00pabOTKU JIeTalel, a TakKe BO3pACTaeT KOJUYECTBO U3MEPUTEIb-
HOTO MHCTPYMEHTA, T.K. 3aKa34MK NMPUHUMAET U3/ENIUs He 10 TEXHOJOTUYECKOMY, a 0 KOHCTPYK-
TOPCKOMY YEPTEXKY.

Cucrema MpoCTaHOBKHU; pPa3MEpPOB MO TEXHOJOTHYECKHX 0a3 XapakTepus3yeTcsi TeM, YTO BCE
pa3Mephl Ha YepTexe MPOCTABICHBI OT OBEPXHOCTEH, OMPEIENSIIOIIMNX MTOJI0XKEHUE IeTallel pu 00-
paboTke. B 3TOM cityduae KOHCTPYKTOD CBSI3bIBAET MPOCTAHOBKY Pa3MEPOB C BOIIPOCAMH H3TOTOBJIE-
HUS JeTalu.

[Ipenmyiecrsa:

1) B ITPOCTAHOBKEC pasMCpPOB OT IIPOU3BOJACTBCHHBIX 6a3 YUYUTBIBAKOTCA IPOU3BOJACTBCHHBIC TPC-
6OBaHI/IH, YTO 00JIEr4aeT U3rOTOBJIEHUE ACTallun,

2) He TpebyeTcs mepecueTa pa3MepoB, T.€. OTMAJaeT He0OOXOIUMOCTh B TEXHOJIOTUYECKUX Yep-
Texax,

3) ynpo1aercst KOHCTPYKIHS PEXKYIIET0 U U3MEPUTEILHOIO HHCTPYMEHTA;

4) mpouecc U3rOTOBIEHUS JETAIN M PUEMKa 3aKa3uuKaM MPOU3BOJAUTCS 1O OJHOMY U TOMY
KE YEPTEKY.

Henocrarku:
1) HekoTOpas 0cnabIeHHOCTH B IPOBEPKE M YBSI3KE pa3MEpPOB B ACTAIH U U3JIEIUU;

2) COKpamacTeCsa NIMTCIbHOCTb CPOKaA CJ'Iy)K6BI qCpTeiKa, T.K. HCO6XOI[I/IMa KOPPCKTUPOBKA ITPpU
U3MCHCHHUHU TCXHOJOI'HU.



3) cnabo oTpaxaercsi Ha YepTeKe KOHCTPYKTUBHBIE OCOOCHHOCTH U3IETIHSL.

OOBIYHO TEXHOJIOT CTPEMHTCS, YTOObI KOHCTPYKTOPCKUE 0a3bl OBLIM MCIIOJIb30BaHbI KaK TEX-
HOJIOTHYECKHE, T.K. IETAIb MOKET UMETh HE OJIHY, @ HECKOJIbKO KOHCTPYKTOPCKHUX 0a3, IpUYeM OJJHY
U3 HUX CYMTAIOT OCHOBHOM, a OCTaJIbHOE BCIIOMOTaTeNbHBIMUA. CBOOOHBIE HECOMPSKEHHBIE pa3-
MepHI AETalIH LeIeco00pa3HO HAHOCUTH OT TEXHOJIOTHUYECKUX 0a3.

Jlnist TMTHIX AeTasiell B KayecTBe 0a3bl BHIOMPAIOT Ty HEOOPaOOTaHHYIO MMOBEPXHOCTH (0OBIYHO
IJIOCKOCTB TOPLA), OT KOTOPOH YA00HO OTCUUTHIBATH Pa3MepPbl IPU U3TOTOBIEHUU JIUTEHHON (OPMBI.

B yueOHOI npakTHKe NpY BHIMOJHEHHH SCKU30B C HATYPHI Yallle BCETO MCIOJB3YIOTCS TEXHO-
jorudeckue 0asbl, T.K. HOJIOKEHHUE JETANN B W3/EIMU KaK MIPAaBWIIO HEU3BECTHO. B obmem cimydae
1py OOJIBIIIOM pa3HOOOpa3uu AeTanel pa3Mepbl Ha HUX HAHOCATCS C YUYETOM CJEeNYIOINX (PaKTOpOB:

1) dopmsl neranu;
2) B3aUMOJICHCTBUS C IPYTUMHU JETAIIMUA COOPOYHOM €JMHUIIBI (€CTIU 3TO U3BECTHO)
3) mocien0BaTeNbHOCTh €€ U3rOTOBIICHNUS,

4) obecnieueHue SICHOCTU M BbIpa3uTeNbHOCTH 3cku3a, yeprexa ('OCT 2.307-2011, TOCT
2.109-73).1

B cnaiigax mpencTtaBieH NpuUMEp pacCTaHOBKU Pa3MEPOB, ONPEAEISIONINX MOJ0KEHHE CUM-
MCTPHUYHO PACIOJIOKCHHBIX HOBerHOCTeﬁ Y CUMMCTPHUYHBIX I/I321€J'II/II\/'I. HeTaJ'II) HUMECT IIJIOCKOCTHh U
O0Cb CUMMETPUH, COBIAIAIOIINE C OChIO AeTanu. ba3oil (yciIoBHOMN) SIBISETCS OCh CUMMETPHHU (TeX-
HOJIOTHYecKas 0a3a).

Crnenytromuii kaap AaeT MpeacTaBieHue 0 HEMHOM, KOOPAMHATHOM U KOMOMHUPOBAHHOM CIIO-
co0ax moctaHoBKH pasMepoB. CienyeT KpaTKo oxXapaKTepHU30BaTh KakIblid u3 HUX. [Ipu memHom
crioco0e pazMepsl MPOCTABJISIFOTCS TTOCJICIOBATEIBHO 1EThI0. [1pu 3ToM Kaxkaasi cTyneHb 00padaThl-
BaeTcs caMocTosTeNnbHO. [Ipu 3TOM crioco6e 11ernovka He J0bKHA ObITh 3aMKHYTOH. Ecii Ha yepTexe
HaHECeH rabapuTHBIA pa3Mep, OJUH U3 OMNEPAlMOHHBIX Pa3MEPOB ClIEAyeT OMYCTUTh, T.K. MHAYE
HeNb3s OyAeT BblAepkKaTh TPEOyeMyt0 TOYHOCTh U3TOTOBJICHUU Pa3MeEpOB.

enHoil cnoco6 KCIMOJIB3YIOT MPU HAHECEHUHU Pa3MEpOB Ha MEXKIIEHTPOBBIE PACCTOSIHUS, JJIS
CTYNEHYAThIX JeTajeil, ecu HY>KHO BBIIEP)KaTh pa3Mep KaxJOoW CTyMeHH, pH 00paboTkKe JeTaan
KOMILJIEKTOM PEXKYILEro HHCTPYMEHTA.

[Ipu koopauHaTHOM crioco0e pa3Mepsl HAaHOCATCS OT 0a3bl. Kaxaplil pa3mep sBIsSETCS HEKO-
TOPO KOOPAUHATOM, ONIPEEINIAIONIUN PACCTOSTHIE OT 3JIEMEHTa JI0 0a3bl.

[TonoxkuTenpHOE KaueCTBO 3TOTO croco0a B TOM, YTO TOYHOCTh UCTIIOJIHEHHUS JII000T0 pazmepa
3aBUCHT JIUIIb OT TEXHOJIOTUU U3TOTOBJICHHSI U HE 3aBHCUT OT UCIIOJHEHUS JPYTUX Pa3MEPOB JICTAIIH.
OT0T crocol HarboJiee paclpoCcTpaHeH B KOHCTPYKTOPCKOM MPaKTUKE.

KOM6HHHpOBaHHBIﬁ croco0 coueTaeT 0COOEHHOCTH OCITHOT'O U KOOPAWMHATHOI'O croco0a.

Ecau pa3HbIC IO pasMepaM, HO OAHOTHUIIHBIC I10 (I)opMe QJICMCHTHBI PACIIOJIOKEHBI HEPABHO-
MCPHO I10 MTOBEPXHOCTHU ACTAJIN, JOIIYCKACTCA KOOp,I[I/IHaTHHﬁ CIIoco0 HaHECEHUS pa3MEpPoOB € YKa3a-
HHUEM PA3SMEPHLBIX YHUCCII B CBOJHOM Ta6nnue.

WNHora BMECTO HECKOJIBKUX Pa3MEPHBIX JIMHUM, ONPENEIAIOINX PACIOJIOKEHNE DIEMEHTOB
U3JIeNusl, HalpuMep, OTBEPCTHH , OT 0011 6a3bl, IPOBOJIAT O/AHY OOIIYIO Pa3MEPHYIO JIMHUIO U Pa3-
MEpHBIE YMCJIa HAHOCAT B HANpPaBJIEHUH BBIHOCHBIX JIMHHUM Y UX KOHLOB. [Ipu pacnonosxeHun oau-
HAKOBBIX 3JIEMEHTOB IIPEIMETa Ha OJTHOM OKPY>KHOCTH MJIM HAa OJTHOM OCH, PEKOMEHAYETCSI pa3MepBl,
OTIpENIeNIAIOINE B3aUMHOE PACIIONIOKEHHUE 3TUX JIEMEHTOB HAHOCUTH OT 00111 0a3bl, KOTOPOil CIty-
YKUT IMIOBEPXHOCTH JIETAJIN UJIH €€ OCb.



OnuHaKOBBIE 3JIEMEHTHI (OTBEPCTHSI, 11a3bl) PACIIOJIOKEHHBIC HA JIETATH PABHOMEPHO PEKOMEH-
JyeTCsl HAHECTH pa3Mep MEX/y COCETHUMHU JIEMEHTAMU U pa3Mep MEXIy KpalHUMH.

B Mmecrax miaBHOrO CKpYIJICHHA ACTAaJIM BBIHOCHYIO JIMHHIO IMTPOBOJAT OT TOUCK IIECPCCCUCHUA
CTOPOH CKpPYIJIIEMOTO YIJia.

[Ipu oOBsicHeHnU craiifa 00 W3MEPHUTENbHBIX 3JIEMEHTaX, IIe MPEACTaBICHb HHCTPYMEHTHI,
HMMEIOIIMECS B IIPENAPATOPCKOM, HE CIIEyeT MHOTO BPEMEHH YACIATh KOHCTPYKIIMHU UX U ITPAaBUIIaM
I0JIb30BAHMSL. DTO MOXKHO CAETIAaTh BO BpEMs 3aHATHH AJIs TEX CTYACHTOB, KOMY 3TO NIOTpeOyeTCs..

Crnenyroriye KaJIpbl OCBSIIEHBI pe3b0e. 3/1eCh pH 0OBSICHEHUH CJISyeT 00paTUTh BHUMaHUE
Ha [poIecC Hape3aHust Pe3b0bl BpYYHYIO C IOMOIIBIO METYHKA - 3TO TIOMOTAET CTYJCHTY JIerde pa3o-
OpaThbCs U MOHATH JOTUKY U300pakeHUs pe3bObl B oTBepcTur. CHavana CBEpIMTCS OTBEPCTUE, TTPU
MIOMOIIIX CBEpJIa, KOTOPOE N300pakeHO BUHOBHOW JIMHHEH, 3aT€M Hape3aeTcsl pe3nbda Mpu MOMOIIH
MeTUYMKa. 3aTeM CIIAYET MOsICHUTh, KaK Hape3aeTcs pe3rda Ha IWIMHAPE U KaK OHA U300paxkaeTcs.
O cbere pe3rOBI, 0 (hacke MOAPOOHO paccKka3aHO B MeTOAMUYECKOU pa3zpaborke "CoenuHeHHe JeTa-
nei”. Creqyer cka3aTh O TOM, YTO NMPU U300PKEHUH Pe3bObl, CIUIONTHAS TOHKAsK IMHUS 3aXO0IUT HA
(acky, a Ha COOTBETCTBYIOIIEM BUJIE, TJI€ OTBEPCTHE C Pe3b00ii MpoeMpyeTcsi B BUE OKPY>KHOCTEH,
OJlHa M3 KOTOPBIX HE JOBOJUTCS Ha YETBEPTh, KOTOPAs IMEPEXOTUT OCH BpAIICHUS, MPEATIOUTCHHE
oT/aaeTcs pe3roe, a He (acke.

[Ipu u3yueHun pe3bObl CileyeT YIOMSIHYTh, YTO Pe3bObl JEeNATCS Ha XOJI0BbIE (U1 Mepeaayn
JBUKEHMSI) U KPETeKHbIE, YacTh U3 KOTOPBIX U3y4aeTcs B HaIlleM Kypce.

[Ipu 06bscHEHNN METPUUECKON pe3bObI CIeIyeT CKa3aTh B KAKUX CIy4asX MPUMEHSIOTCS Me-
KH€e pe3bO0bl (17151 COeIMHEHHsI TOHKOCTEHHBIX JeTajeil; B ciydasx, Korjaa TpeOyercs TepMeTUHYHOCTh
COCIIMHEHUS: B IPUOOpAx U armapaTax, B KOTOPbIX HEOOXOIMMO MTPOU3BOIUTH TOHKYIO PETYIUPOBKY
nonaun). [lokazaTh, Kak OTMETUTH ITPH 0003HAYECHUU MEJIKYIO pe3b0y.

[Ipu oObsicHEHNU AFOHMOBOM Pe3bOBI ClleyeT 0OpaTUTh BHUMAHUE HA TO, YTO OOJIbIIAs 4acTh
HMITOPTHOTO 00OPYAOBaHUS MOCTYIAET K HaM C JIFOMMOBOM pe3bOOH.

Cpenu Apyrux ciaeayeT BbIISIUTh 0003HAUYCHHE JIEBOM Pe3b0bl, HMEIOIICH B KOHIIE 0003HaYe-
Hus O6ykBy "LH "u crieninanbHbIe pe3bObl, Y KOTOPBIX HEKOTOPBIE MTapaMeTPhl OTIIMYAIOTCS OT CTaH-
JTapTHBIX pe3b0. (MbI n3ydyaeM pe3bObl CO CTaHIAPTHBIM MpoduIeM, HO pa3Mephbl TuaMeTpa Uiy 1ara
OTJIMYHBI OT MPUHATHIX MO CTAHAAPTY).

[Ipu oObsicHeHUU Kajpa, Iie n300paxeHa J1eTallb, U3TOTOBJICHHAsI THOKOW? cieyeT oOpaTuTh
BHHMMAaHHE Ha TO, YTO paJnyc THOKU JaeTcs MO CPEIHEMY IUaMeTPy U YTO pa3BepTKy JETallu JeIatoT
TOJIBKO B TOM CIydae, eciu (popma u pa3Mepbl BCeX JIEMEHTOB JETallU HE ONpeieNsieTcs Ha YepTexe.

[Ipu 0ObsicHEeHNH Kazpa, TJe MPUBEACH MPUMEpP YepTexka JIMTOU JETaIu C MOCISAYIOmEeH Me-
XaHUYEeCKOH 00pabOTKOW YacTH MOBEPXHOCTH JIETAJH, CICAYET OOpaTUTh BHUMAHHE, YTO Pa3Mephl
CIIeZlyeT HAHOCUTh TaKKMM 00pa3oM, 4TOOBI OJIHA TPYIINIAa Pa3MEPOB CBsI3bIBAIAa MEXKy COOOM TOJIBKO
HeoOpaboTaHHbIE, @ BTOpasi TOJIbKO 00pabOTaHHbIC TIOBEPXHOCTH. B KauecTBe CBS3HM MEKIY ITUMHU
IpyIIaMH J0JKEH CIIY)KUTh OJIUH Pa3Mep 10 KaKJIOMY KOOPIUHATHOMY HalPaBJICHUIO, HAHECEHHBIN
MEeXAy OJIHOM 00paboTaHHOW U 0JHOM HEOOpPaOOTaHHOUM MOBEPXHOCTSIMH. KOTOPHIE, KaK MPaBUJIO,
JOJI’KHBI OBITH 0a30BBIMU.

ITocne oObscHEHHE cleyeT MOPEKOMEHI0BATh CTYJEHTaM [T0OCOBETOBATHCSI C MPEnojaBaTeieM
10 MOBOY BBIOOPA INIaBHOTO BU/IA, T.K. HEIIPABUIIBHBIN €ro BBIOOD sIBIIsiETCS HanboJiee yacTo BCTpe-
qaroleiics OMmMOKON MpY BBITOJIHEHUH 33JaHUs U TIPUBOJIUT K MEPEJIeNIKe €ro y CTapaTeibHbIX CTY-
JeHTOB. BTOpOit pacnpocTpaHeHHOM OIMOKOH ABIIIETCSA HEMTPaBUIIbHASI KOMIIOHOBKA YepPTekKa, KOTAa
BCE U300paKEHHsI CKOHIICHTPUPOBAHBI B OJIHOM MECTE JIUCTa, OJM3KO JAPYT OT JIpyra, 4To HE MO3BO-
JSET pallMOHAJIBHO NIPOCTABUTh Pa3MeEPBI U JIENIaeT ICKU3 HEKpacuBbIM, IIpu mpocTaHOBKE pa3MepoB
CIIEYeT CIEeAUTh 3a MPaBUJILHON MPOCTAHOBKOM pazMepa pe3nObl (10 OOJIBIIOMY THAMETPY), YaCTO



CTYIEHTHI JEJIA0T 3TO HEBEPHO. YacTO CTyAECHTHI BMECTO COBMEILICHUS BUJIA C Pa3pe30M B CUMMET-
PHUUHBIX JETANAX, ASTA0T HOJIHBIN pa3pe3. HeoOxoaumo TpeboBaTh HCIIPaBICHHUS, HE OCTABIIATh TaK,
T.K. 3Ta OIHKOKA 3aKPEIUISIETCS ¥ CTAHOBUTCS OJHOM M3 PACIPOCTPAHEHHBIX B IOCIICAHEM 3aaHUH.

1.6 JleraaupoBaHue YepTe:Ka 0011ero Bujaa

I[CTaJH/IpOBaHI/IeM 3aKaH4YHUBACTCA HU3YYCHHUC TCM YCPUCHUS. 910 mpouecc, KOTOPbIM MOXKHO
OBJIAJICTh HAa OCHOBC YMCHU YUTATh C60p0‘~IHI>Ie YCPTCIKU.

JUj1g yCHemHoro yTeHus COOPOYHOro 4epTeka MOMUMO 3HAHHUS TEOPETHYECKOro Marepualia
HEOOXOIMMO HMETh Pa3BUTOE NMPOCTPAHCTBEHHOE IPENICTAaBIICHHE, BHIPAOOTATH Crenu(UIecKre
HAaBbIKH, HAWTH JIOTUYECKUN MOPSAAOK, B KOTOPOM I1€JIeCO00pa3HO paccMaTpuBaTh COOPOYHBIN yep-
TEeX, IOJIBEPraTh U3Y4YEHUIO €T0 JaHHbIE U TOCTETIEHHO, BBISICHSISI KOHCTPYKIIMIO U HA3HAYEHHUE OJTHOM
JIeTau 3aJ]pyroi, COCTaBIISATh MIPEICTaBICHHE 00 U3/IENHUH B LIETIOM.

3anava npernojaBarTens - COJAeHCTBOBAaTh BRIPAOOTKE Y CTYIEHTOB OIPEACIIEHHOMN MOCaea0Ba-
TEIbHOCTU IIPU YTEHUHU YepTexa, T.€. GOPMUPOBAHUIO CUCTEMBI UTEHUSI COOPOYHOTO YepTexka.

st oObsICHEHUS 3aaHusl UMeeTcs npe3eHTanus "JleranupoBanue yepTeka oOIero Buaa’.
CryneHTam cieayeT peKOMEHI0BaTh METOIUIECKOE TTOCOOME aHaJIOTUYHOTO HA3BAHUS, JTUTEPATYPY
MOCJICTHUX JIET M3AaHus, UMerolyrocs B onbmmoreke PI'PTY.

[Ipu oOBsicHeHnM 3aaHus B KaApax, OTHOCSIIHUXCS K KOHCTPYKTOPCKOM TOKyMEHTAITUH, Clie-
nyeT oOpaTUTh BHUMaHUE B pasnese "Busl m3aenuii" Ha onpeaeneHue aetaiu. XOoTs AeTalb mpej-
CTaBJIsIeT OO0 M3/eNre, BHITIOJHEHHOE U3 OJHOPOJJHOTO M0 HAMMEHOBAHUIO M MapKH MaTepHalia
0e3 mpuMeHeHUs1 COOPOYHBIX OTEepaIiii, HO MaiKa, CKJICUBaHKE, CBAPKa MOTYT OBITh TPUMEHEHBI IS
MpUIaHUS KyCKY MaTepuaia onpeaeieHHOW (opMbl, HalpuMep, TpyOKa criastHHasI WM CBapeHHAS U3
KycKa JINCTOBOTO MaTepuaina. [Ipudem Bce 3T cOOpOUHBIC OTIepaIiii UMEIOT Ha YepTexe CBOE 000-
3HaUYCHHE.

[Ipu oObsacHeHNU MOHATUIT COOPOYHON €UHMIIBI U KOMIUIEKCA, MOKHO 0OpaTUTh BHUMaHUE,
YTO B CJIOKHBIX CIy4asiX COOTHECEHHE U3/AETUS K TOMY WM UHOMY BUAY COOPOYHON €TUHUIIBI HITH
KOMILJIEKCY CIIeAYyeT MOCMOTPETh CYHIECTBYET JIM Ha u3jeiane coopouHsii ueprex. Eciu Ha Bce us-
JieNiie eCTb COOPOYHBII YepPTEXkK, TO €ro OTHOCIT K COOPOUHOM €TMHUIIE).

[Ipu 0ObsCHEHNU BUIOB YEPTEKEH CIEAYeT Pa3bsCHUTh PA3HUILY MEXIYy COOPOUYHBIM uepTe-
KOM U 4yepTexoM oliiero Buga. Yeprex o011ero Bujaa coAaepXKUT N300pakeHne U3AeIusl ¢ ero Bu-
JaMH, pa3pe3amu, CEUeHUSIMH, a TaK)Ke TEKCTOBYIO YaCTh M HAAMKUCH, HEOOXOAUMBIE [T MOHUMAaHHUS
KOHCTPYKTUBHOTO YCTPOWCTBA M3JIENHsI, B3aUMOJICHCTBUS €r0 COCTAaBHBIX YacTel W MpPUHLUIA pa-
OOTHI U3/IETHS, a TaK K€ JaHHbIE U cocTaBe u3aenus. [loaToMy mo ueprexy oo1ero Bujaa BO3MOXKHa
pa3paboTka yepTexeil netaneil 1 cOOPOUYHBIX eAMHUIL O€3 JOMOJHUTENbHBIX Pa3bsiCHEHUH.

H€O6XOI[I/IMO TaKKEC O6p8.TI/ITB BHUMAaHHC, YTO 3a OCHOBHBIC KOHCTPYKTOPCKHC NOKYMCHTBI
MMPUHUMAKOT: IJIA ACTATIH - UCPTCK ACTAIN U APYIUC NAHHBIC, HCO6XOI[I/IMBIG JUIsL €€ U3rOTOBJICHUS U
KOHTPOJIA; MJIA C60p0‘IHBIX CANHUIl, KOMIIJICKCOB U KOMIIJICKTOB - CHeHI/Iq)I/IKaHI/IIO.

[Ipu 0ObscHEeHNM TIOpa3IeNCHHs YePTEXeH B 3aBUCUMOCTH OT CIIOCO0a BHITIOJHEHUS U XapaK-
Tepa UCIOJIb30BaHUA CJIeyeT BbIICINUTh 3HaUeHNE NOUIMHHUKA U OOBSACHUTD, YTO B KAYECTBE MOJ-
JMHHHUKA MOXKHO HMCII0JIb30BaTh OPUTHHAJ, (POTOKOMHUIO MIIM IK3eMIUISIp o0pa3ua (M3JaHHOTO THUIIO-
rpadcKkuM crocobom), opopMIICHHbIE TIOVTMHHBIMH HOMHUCSIMH JIULI, OTBETCTBEHHBIX 32 BBIITYCK J0-
KyMEHTA.

HpI/I O0OBSICHEHHH cTagui paSpa60TKI/I HCO6XOI[I/IMO cKa3aTh 00 00sI3aTEIBHBIX JOKYMCHTAX, K
KOTOPBIM OTHOCATCS HaA 3TAIlC p3.3pa60TKI/I BCAOMOCTHU TCXHUYCCKOTO NPCAIIOKCHHUA, 9CKU3HOT'O IIPO-
CKTa, TCXHUYCCKOT'O IPOCKTA U MOACHUTCIIbHAA 3allMCKa, BKIIIOYasA YCPTCIK 061].161" O BHJa B COCTaBC
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TEXHUYECKOTO MPOCKTA, Ha 3Tare pabovyero MpoeKTUPOBAHUS - YEPTEKHU AeTajeii U COOpOUHEIE, CIie-
U (UKAITAA.

Crnenyromuii cnaii npeacTaBiseT co00l BApHAHT 3aJaHHsI M €r0 ClIeayeT oOpaiias BHUMaHUE
Ha XapaKTepHbIE OITMOKH, KOTOPhIE OOBIYHO JIOMYCKAIOT CTYACHTHI. B UacTHOCTH, HaJl0 CKa3aTh, YTO
IIPH BBIOOPE KOJMYECTBA N300paKCHHMIA, TJIABHOTO BHJIA, Pa3pe30B, CCUCHUH | T.J., CIIEYeT CKa3aTh,
9TO 7151 COOPOYHOM €MHUIIBI KPUTEPUH BBIOOPA BCEX ITUX MApPaMETPOB IPUMEHSITUCH [T U3EITTUS
B coOpaHHOM Buje. [Ipy BBIOTHEHUH YepTeka JAeTaind HEOOXOJMMO pacCMaTpUBATh €€ HE TOJIBKO
KaK 3JIEMEHT COOPOYHON €TMHHULIBL, HO U KaK CAMOCTOSATEIBHOE H3/ICIHE, YUUTHIBAs €€ KOHCTPYKIIHIO
Y TEXHOJIOTHIO U3roToByieHus. OTCIO/1a TJIaBHBIN BUJI I€Tad, KOJMYECTBO M300pakeHui, MaciTad
MOTYT OBITh OTJIMYMM OT T€X. B KOTOPBIX H300paxkeHa AeTanb Ha cOopouHoM depTexke. Kpome Toro,
ClIeIyeT OYEPKHYTh, YTO YaCTO HA YEPTEKE U3AEIIUS B 11€JIOM CUMMETPUYHBIE I€TaJIN MOMAIal0T B
pa3pe3 MOJIHOCTBIO, a IPH BHIIOJHEHUH paboyero yeprexa HeoOX0JMMO COBMEIATh BUJ C pa3pE30M.
Oco00 00paTuTh BHUMaHUE Ha MaclITad B CBSI3U C IPOCTaHOBKOW pa3zmepoB. HeoOxoaumo, 4ToObl
CTYAEHT 3aMepsisi pa3Mepbl JeTalli HEMOCPEICTBEHHO MO YepTeXkY He 3a0bIBaJI COOTHOCUTH UX C YKa-
3aHHBIM B OCHOBHOM Haanucu MacITadoM.

[Ipu 0OBsiICHEHNH TPUBEIEHHBIX JJaJIee KaJApOB € IPUMEPAaMU BBITIOJIHEHUS pa3IMUHbIX cOOpOU-
HBIX €JUHMUII, CIEeNYeT MOJUYEPKHYTh, KaK CJIEeIyeT ONpPENEIUThCS C MPUCOCTUHUTENBHBIMU pa3Me-
pamu, yYUTHIBas TOJIOKEHUE COOPOUHON eTMHUIIBI Ha COOPOYHOM uepTexe nu3aenus B 1uenoM. Emé
pa3 00paTUTh BHUMaHUE CTYIEHTOB Ha 0COOEHHOCTH BBIMIOJIHEHUS COOPOYHOTO YepTexka apMHUPOBaH-
HOTO M37eNus, T.K. He BCE€ OHU BCTPETWINCH C TAKUM U3JIEIUEM B IIPEJIBIIYILEM 3aJaHHH.

Uto KacaeTcst uepTeke COBMECTHO 00pabaThIBaeMBIX JIeTajell He00X0IMMO yKa3aTh, 4TO W3-
MeHeHHe (POPMBI IeTaTu, KOJTMYECTBA OTBEPCTHH CIIETyeT MPOU3BOIUTE HAa pab0OUeM YepPTEKE TOTBKO
B TOM Clly4yae, €CiHM CTYAEHT yBEpEH, 4TO JeTanu oOpabaThIBalIMCh COBMECTHO WIJIM B Ipoliecce
cOOpKH, Ha YTO JI0JDKHA YKAa3bIBaTh COMPOBOIUTENIbHAS HAJIMTUCh UM TPUCYTCTBOBATh HAa COOPOYHOM
YyepTexke pa3Mephl, XapaKTepU3YIOIINe COOTBETCTBYIONIYIO 0Opa0OTKH U HE OTHOCSIIMECS K TPYIIe
pa3MepoB, MPOCTABISAEMBIX IPU COOPKE.

B xampax, mosICHSIOMUX aKCOHOMETPUYECKHE N300pakeHUsT HEOOXO MO, OCHOBBIBASICh Ha OC-
HOBHOE Ka4eCTBO MX - HATJISTHOCTh, IOPEKOMEHIOBATh CTYJCHTaM OTBJICUbCS OT pabodero yepTexa
JeTaJId, OT €€ TJIABHOTO BHJAa U PACIOJIOKHUTh JIETalb B TOW WM MHOW aKCOHOMETPHH TaK, YTOOBI
cZeNaB paspes, MOJYIUTh MAKCUMAIbHYIO HH(GOPMAIIHIO O KOHCTPYKIHMH JieTanu. Kpome Toro, HeoO-
XOJIMMO TIOTYEPKHYTh, YTO aKCOHOMETPHSI BBITIOJHACTCS Ha OTACIbHOM (hopmaTe u e€ macirad 107-
JK€H OBITh JOCTATOYHO OOJIBIIKAM, YTOOBI BCE AJIEMEHTBI, B TOM YHCJIE U OTBEPCTHS ObLIO YI0OHO
MMOCTPOUTH U MOKET OTIMYATHCS OT pabouero yeprexa. [Ipu n300pakeHun OKpy KHOCTEH B aKCOHO-
METpHH, CIIeJIyeT OTOCHaTh CTYy/IEHTOB K MeToanyke "JletanupoBanue ueprexa obiero suaa", rie
ITOCTPOCHUE DILTUIICOB OMKMCAHO JOCTATOYHO MPOCTO M MoApoOHO. Ho HeoOXxoaumMo 0OpaTuTh BHH-
MaHHe, 4TO YaCTO CTYAEHThI HEPABUIHLHO OPUEHTUPYIOT OCH JUIMIICOB B COOTBETCTBYIOIIEH IIOC-
KOCTH MPOEKIINii, YTO MPUBOAUT K TpaTe 3HAUUTEIBHOTO BpEMEHHU Ha nepeienky. [lopekomenaoBath
CTyICHTaM 3allOMHUTH MpPaBWIO: "OOJbINAs OCh DJUIMIICA MEPHEHAUKYIIpHA HEeAOCTalome ocu”
(KaXX1yr0 TIIOCKOCTH MPOEKIINI ONPEEIISIOT IBE OCU KOOPIUHAT).

Tak xe nono,upo6Hee CJICAYCT OCTAHOBUTHCA Ha ITPUXOBKE pa3pe3a ACTAJIM B aKCOHOMETPHUU
KakK MeTaHHHqCCKOﬁ, TaK 1 HEMETAINIMYECKOM.

Bce OI_HI/I6KI/I, KOTOPBIC BCTPCUAKOTCA IIPH BBIIIOJIHCHHUHU 3alaHUS B OCHOBHOM ObLIH YKa3aHbL
BhIIIE. MoXeTr 6BITB, CIIeayeT 06paTI/ITB BHHUMAHUEC HA TO, YTO OAMWH M3 OCHOBHBIX BUAOB NIOMCIIACTCA
BHC HpOCKHHOHHOfI CBs3HW TOJIBKO B TOM ClIy4dac, €CJIM IBa BHUJla B HpOGKHHOHHOﬁ CBA3HU YK€ C€CTh.
Ecau 1/1306pa>1<eH OJIUH BU, TO MOXXHO €T0 IMOBCPHYTH U BUJIAd ITO CTPECIIKC ACIaTh HEC NPUACTCA. 910
KacacTCd TEX CJIy4acB, Korga i PaCKpPbITHUA (I)OpMBI ACTAJIIN NOCTAaTOYHO ABYX BUJOB. Mo:xHO 00-
PaTuTb BHUMAHHUC, YTO B HCKOTOPBIX ACTAJIAX JJIS BBISABIICHHUA KOHCTI)YKI_II/Iﬁ J0CTAaTOYHO U OJHOIO
BUJA.
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1.7 PexoMenganun IpHU MOATOTOBKE K J'[aﬁOpaTOpHLIM 3aHATHUAM IO JTUCHHUIIJINHE

OO0s13aTeNIbHOE YCIIOBUE YCIEIIHOTO OCBOSHUS Kypca — OOJbIION 00beM NpoaeIaHHONW camo-
CTOSITENILHON PaOOTHI.

PekoMeHyeTcs CTyAEHTY Ipy OOBSCHEHUU MPEIOIaBATEIEM TEOPETUUECKUX Pa3/IeoB JIuC-
OUITJINHBI U ITOSACHCHU A croco0oB peuiCHud OTACI/IbHBIX 3a/ia4 110 HaqepTaTGHBHOﬁ reoMeTpuru ACIaThb
3aIlMCH | BBITIOJIHATH rpadudeckre n3o0paxkeHus B padoueit Terpaau. K xaxxaoii mabopaTopHoii pa-
60Te He0OXOAMMO TOTOBHUTHCS.

B gacel camocTosITeTbHOM PabOTHI HEOOXO MO MPOPA0ATHIBATh Pa3/Ieiibl AUCIHUILINHEI U U3Y-
4aTh METOJIMYECKYIO U YYEOHYIO JINTEPATYPY, OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI N3YYE€HHOMN TEMBI.
Ha aynuTopHBIX 3aHATHSAX 11€1€CO00pa3HO CHaydajda HauYepTUTh YepTeX TOHKMMH JIMHUSMH U Ipa-
BUJIBHOCTh NIOCTPOEHUS UepTeka OOCYAMTH C INpernojaBaTesieM, jJajiee 0OBECTH YepTeX JIMHUSAMU
HY>KHOU TOJIIIHMHBIL.

B Hauvane nepBoro 3aHsATUS CTyJleHTaM HEOOXOAMMO HAllOMHUThH CPOK BBIMIOJIHEHUS JaHHOTO
3aJlaHUs ¥ KaJIeHJAAapHbIe CPOKH BBINIOJHEHMS OT/AENbHBIX YacTel ero. Ha mocienyromux 3aHATHIX
UM CcJIe1yeT TOBOPUTD, YTO OHU JOJKHBI JeNIaTh M0 TpaduKy Ha 3TOM 3aHSATHH U YTO JOJDKHBI CAENIaTh
K crnenyromemy. Ha kaxIoMm 3aHATUU TOBOPUTH O OEpEKHOM OTHOLIEHHM K JETasM B SIIHUKAX C
3amaHusMu. HeoOxoaumo 4ToObl Ha IEPBOM 3aHSATHH CTYIAEHTHI HAYUUJIUCh pa30upaTh U cOOMpaTh
COOpPOYHYIO €IMHHITY CBOETO 3ajanusl. OKa3pIBaTh UM HEOOX0AUMYIO momotb. [IpuBiekars K 3Tou
pabote yueOHOTO MacTepa. Takke Ha IEPBOM 3aHITUU ONPEACTUTh KaXAbIM CTYIEHTOM T€ IATh Je-
Tajei, KoTopble MoJJIekKaTh 3CKU3UPOBAHNIO. DTO OCHOBHBIE JI€TalM M3JENHs, UMerolue Oosee
CJIOHYIO KOHCTPYKLHIO [10 CPAaBHEHHUIO C OCTAJIbHBIMU JIeTasiMU. Ha ocTanbHble neTanu Takxke jae-
JIar0TCA 3CKU3bI, HO 0e3 paMku 1 mTamia. JKenaTeabHO 4TOOBI 10 Hayajga SCKU3UPOBAHMSI KaX bl
CTYZIEHT [TOCOBETOBAJICS C IPEMNOIaBaTeeM O BbIOOpE INIaBHOTO BU/IA, KOJIMYECTBAX BUIOB, Pa3pe30B
U JIp. UIA KaXI0M JeTanu Oyaylux 3CKU30B. DTO NPeayNpeauT MOsBICHNUE IPyObIX OIIMOOK B HUX.

[Tpu mpocTaHOBKE pa3MepoB Ha ICKU3aX JETalIeH CICIUTh 3a MPABHIILHBIM BRIOOPOM pa3Mep-
HEIX 0a3.

B nipenpiayieM 3ajaHuM CTYAICHTHI YK€ BBITIOJIHSUIM 3CKU3bI IBYX JI€Tajleil, He B3aUMOCBS3aH-
HBIX Apyr ¢ apyroM. [loatomy mpaBuIIbHBIN BEIOOP pa3MepHBIX 0a3 ObLI TaM 3aTpyaHeH. B aToM xe
3aJlaHUM CTYJCHT 3HAET, KaK COCIMHAIOTCS JETalIH JAPYTr C APYroM, KaKhe pa3Mephl SBISIOTCS BaX-
HBIMH, KaKie BTOpOCTeNeHHbIMU. OH MOKET OINPENIENTh, I'/Ie BEIOpaTh KOHCTPYKTOPCKYIO 0a3y, rae
TexHojoruyeckyo. Ocobo cienyer 0OpaTuTh BHUMAaHHE CTYJICHTOB Ha 0OMep U MPOCTAaHOBKY pa3-
MEpPOB COMPSHKEHHBIX (COMPHUKACAIOIINXCS) TOBEPXHOCTEH AeTaneil. 3aech Hanboee 4acThl OMNOKU
cTyaeHToB. OcoOEHHO IpU MPOCTAaHOBKE pa3MepoB pe3bObl. Ecin Ha cTep)kHE CTyNIEHT JIETKO 3aMe-
psieT TuaMeTp OMpeeIeHUH pa3Mepa pe3bObl, U pa3MepoM pe3bObl ABIsieTcs € HanOOMbIINA Aua-
MeTp. B cinydyaB BHyTpeHHel pe3b0bl B JeTaau PeKOMEHIOBATh CTYACHTaM OINpEAeTsaTh e€ quaMmeTp
[0 CONMPSIKEHHOMY C HEl pa3Mepy Hapy:KHOU pe3bObl APYroil neTau.

[Ipu onpenenenuu mara pe3bObl 0COOEHHO B OTBEPCTUSIX, KPOME UCTIOIB30BaHUS pe3bOomepa,
PEKOMEHI0BATh IPUMEHSITh OTIIEYaTKH pe3b0bl. YacTo y cTyI€HTOB BOSHUKAIOT BOIIPOCHI O HA3BaHUU
ACKU3UPYEMOU JieTainu. PEKOMEHI0BATh UM B 3TOM CJIy4ae MPOCMOTPETh TEXHUYECKYIO TUTEPATYPy
TOM 00JacTH, K KOTOPOU MPUHAUICKUT JaHHAsE COOpOYHas eMHMIIA U, COOTBETCTBEHHO, AeTajb. B
m000M cydae cleayeT MOMHUTD, YTO Ha3BaHUE JI0JDKHO OBITH KpaTKUM. B HaMMEeHOBaHHUAX, COCTO-
AIUX U3 HECKOJBKUX CIIOB, HAa TIEPBOM MECTE JIOJDKHO OBITh UMSI CYIIIECTBUTENBHOE.

B C60quHLIX 9CKH3a U 4YCPTCIKa HCO6XOI[I/IMO ITUPOKO MOJIB30BATHCA YCJIIOBHOCTAMU U YIIPO-
IICHUAMHU, NOITYCKAaCMbIMU I'OCTammn. Cnez[yeT JIMIIb IpeaoCTCpeUb CTYACHTOB, YTOOBI BBITTOIHSS
00JITOBBIE M BUHTOBBIE COCAUHCHU OHU IMOKA3bIBAJIIN 3a30P MCKY CTCPIKHEM Oonra (BI/IHTa n acra-
JIbIO, T.C. YCPTUIIU ObI JIeNCTBUTEIIHLHOE I/I306pa)KeHI/Ie), a HC YIIPOIICHHOC, TAC 3TH 3a30pPbl HC ITOKA-
3bIBArOTCA.
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[Ipu 3amosHeHUH CTYyICHTaMU CTIenr()UKAIIIN WHOT/Ia UMM TIOITYCKAIOTCS OIIMOKH TIPU 3a10J1-
HeHHH pazfena "coopounsie eauHuIbl". CaenyeT MOMHHUTD, YTO B 3TOT Pa3JieN 3alHChIBAIOTCS CIie-
nudupyeMbie M3ACTHS, T.C. M3JCIUsS UMEIONINEe CBOK CreluUKalnio (apMUPOBAaHHBIC W3JEIHUS,
IIOJIHBIE, KJIEEHBIE, KIIalaHble U 1p. u3aenus). [Ipu sToM neranu, BXoAAIIKE B 3TO U3/EIUE, B OCHOB-
HYIO CeM(PUKALNIO HE 3aIUChIBAIOTCSI.

Crnenyert Takxe NnpeaocTeperaTb CTyJ€HTOB OT HEMPABUIBLHOTO 3allMChIBAHUSI HAUMEHOBAHMUS
KpEeNeXHbIX U3 B pa3zen "cTannapTHble u3nenus’ . BerpewaroTest, Hanpumep, omuOKy, Korjaa
BMECTO HAIMCAHUA JJITUHBI 00NTa (BUHTA), TIOCIIE YKAa3aHUs TMaMeTpa pe3bObl, CTYACHTHl YKa3bIBAIOT
Iar pe3p0bl WK JUTHHY Pe3b0bl Ha cTep kHe OoTa (BHHTA). J{J1s MpaBUIIBHOTO HAIMCAHUS CTAaHIAPT-
HBIX U3JENIMi B CHEHM(PHUKALUI0 PEKOMEHJ0BATh CTYJEHTaM I0JIb30BaThCs Y4eOHUKAMHM, CIIPaBOY-
HUKaMU U TaOJIHUIICH, TOMEIIEHHOW B METOAMUECKON pa3pab0TKe MO BHIMOIHEHUIO JAHHOTO 3a/I1aHHS.

HpI/IHI/IMafl Y CTYACHTOB I'OTOBOC 3aJaHUC ITPHU INPOCTAHOBKE OLICHKHA CIICAYCT YUUThIBATH THIA-
TENBHOCTh BBITIOJTHEHUS SCKU30B JieTajiel, COOPOUYHBIX ICKU3a U YepTexka, rpaduueckoe odopmiie-
HHUEC, CTCIICHb CAMOCTOATCIIBHOCTU UX BBITIOJIHCHUS, 4 TAKKC U CPOK CHa4YX 3aJIaHUA. HpI/I JlOCpO'—IHOﬁ
caa4ye 3alaHUs MOXXHO MOOIIPATE CTYJACHTOB HpOCTaHOBKOI\/JI HOBEIIIEHHON OLCHKH B LCIIAX CTUMY-
JIMpOBaHUA 6I)ICTpeI\/'IHIel"O BBITIOJTHEHUS OTOTO 3aJaHUA.

1.8 Metoauka o0bsiICHEHUSI U BbIIA4M 33JaHNS 10 COCTABJIEHUIO COOPOYHBIX YepTexeii
1.8.1 Ilooecomoska k 06vsicHeHUIO

[lepen Hagamom 0oOBACHEHHS HEOOXOAMMO TOATOTOBUTH OOpa3Ibl BBHIMOJHEHHOTO 3aaHUs
(cOopoUHbIE YePTEkKH, aTbOOMBI C ICKH3aMHU JIETalIeH U COOPOYHBIM ICKH30M). JKemareabHo, YTOOBI
ACKH3BI JIETaJIel B aTbOOME COOTBETCTBOBAIIM COOPOYHOMY UepTexy u3aemus. [Ipu xenanuu B mpe-
MapaTOPCKOM BCET/1a MOYKHO MOJI00paTh XOPOIIe COOPOYHBIC YEPTEKH, BHIIOJTHCHHBIC CTYICHTAMH,
Y COOTBETCTBYIOIIME UM aJTbOOMBI C ICKU3aMU JICTAJICH.

Cnez[yeT IOATrOTOBUTH U HECKOJIBKO 06p33HOB BBIITIOJTHCHHOI'O CTYACHTaAMH BTOPOT'O 3aJlaHUA:
10 ACTAJIMPOBAHUIO YCPTEIKA O6H.I€FO BHUaA. Taxoxe HeO6XO,Z[I/IMO B34TH B npenapaTopCKoﬁ OJHO H3
H3I[e.]'[PII>i, NpE€aAHa3sHAYCHHBIX CTYACHTAM JIA BBIIIOJIHECHUA JAHHOT'O 3aaHusl.

1.8.2 ObvwscHenue.
a) Benenue.

B nauane cienyer pacckazatb 00 06beMe paboThl, COOOLIUTH O CPOKAX BBHIMOTHEHUS KaxI0H
paboThl, O TBEPJOM BBIMOJIHEHUH TpaduKa, O MOOIIPEHUH CTYACHTOB, BBHITIOJHSIOMIUX 3aJaHUs J10-
CPOYHO.

IIpu pacckazpiBanuu 00 oObemMe pabOTHI CIEAyeT KPaTko OOBSICHUTH CTYACHTAM pa3HUILY
MeXay depTexkamu oOriero Buaa u coopounbiM. Cka3aTh, 4YTO MOAPOOHO O uepTekax oOIIero Buaa
OyZeT paccka3zaHo B CJIEIYIOLIEM 3aJaHHH.

CnezLyeT OTMCTHUTDH, YTO OCHOBHOH II€JIbIO HN3Y4YCHUSA KypcCa HH)KCHCpHOfI Fpaq)I/IKI/I ABIIACTCA
HAaY4YUTb CTYACHTOB COCTABJIATH UCPTCIKU U UUTATh HX. Ilocne BeIOIHEHUS MNpEaAbIAYIINX 3aJlaHui
CTYACHTHI YK€ HAYUMWINCH COCTABJIATH UCPTCIKU OTHCIBbHBIX JIeTajJel U 4YuTaTh HX. OTH 3HAHUS U
YMCHUA 6y,[[yT YKPCIUICHBI, B nononHeHne K HUM CTYACHTBI HAy4aTCsA COCTABJIATH YECPTCIKU PI3,[[CJ'IPII>1,
COCTOSIIUX U3 MHOTHUX ACTalCH B CO6paHHOM BHJC, a IPU BBIITOJIHECHUHN CICAYIOUICTO 3aJaHUsA (z[e—
TaJ'II/IpOBKa) U YUTAaTh UX.

0) ConeprxaHue 3a1aHusl.

I[J'IH BBIIIOJIHCHUA 3TOr0 3aJlaHusA CTYACHTAM B npenapaTopCKoﬁ IMPUTOTOBJICHA C60p0‘{Ha}I
CANHUIa (I[eTaJ'II/I KOTOpOﬁ JIeKaT B sSUeiKax sIuKa 1 PAacCIIOJIOKCHBI B TOM nocjaca0BaTCiIbHOCTHU, B
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KaKOM IPOU3BOAUTCS COOpKa 3Toro m3nenwusi). CTyIeHTHI HCIIOIB3YIOT SIIHK, COOTBETCTBYIOIIHIA HO-
Mepy 3a1a, B KOTOPOM IPOUCXO/IAT 3aHATHUS TPYIIIBI M KX HOMEpY BapuaHTa. PaboTa 1o BBEIIOJIHEHUIO
3aJJaHus IPOUCXOTUT BO BpeMs yUeOHBIX 3aHATHI U B CBOOOJHOE OT 3aHATHH Bpems. Bo n3bexanue
CpbIBa 3aHATHUH B APYrHX IPYyNIaxX KaTETOPUUYECKU 3aIPEIIACTCs CTYyJeHTaM BBIHOCHUTH SIIIUK C JIeTa-
JSIMH 32 TIPEIeNbl YepTEeKHBIX 3a70B. Heo0XoaMMo cooOIMTh CTYyIEHTaM, YTO OHU MOTYT JUISl BBI-
MIOJTHEHHS ATOTO 3aJlaHMsI MCIOJIB30BAaTh CBOM COOpOYHBIC eNWHUIIBL. V3nenust TOJDKHBI OBITH T10
HA3HAYEHUIO OJM3KUMHU K MPOQHMII0 AUCUUIINH, n3ydaeMbix B PIPTY. DTo m3znenue u3 obmactu
AIIEKTPOTEXHUKH, PATUOTEXHHUKH, SJCKTPOHUKH, pubopocTpoeHus U T.a4. COOpOYHBIE €IWHUIIBI
JOJDKHBI JIETKO Pa3OMpaThCsi M COOMPATHCs, UMETh JAOCTATOYHOE KOJIMYECTBO JETaliel, HE OBITh
CIIMIIKOM MenkuMH. [lepen ucrosb30BaHWEM CBOETO M3JENHUS UISl BHITIOJHEHUS 3a/aHUS CTYIEHT
JIOJIKEH TOJIyYUTh COTJIacCHe CBOETO MPENo1aBaTesl.

CryneHTOoB, NOJIB3YIOIINXCS AUKAMU C IETAISIMU CIIEAYeT Yallle MPeaynpexaaTb 0 OepesKkHOM
OTHOIIEHUH K JIETaJIIM, HE TEPSTh UX, YTO 3TUM K€ SIIIUKOM MOJIB3YIOTCS CTYJEHTbl MHOTHX TP YIIIL.
[loTeps neranei 3aTpyAHUT BBINOJIHEHHE cOOpoUHOro yeprexa. [lpu oObsicHeHnn coaep:kaHus 3a-
JaHUSI CIIEAYeT CKa3aTh, YTO CTYIEHTHI, KpoMe cOop, UepTeka U 3CKH3a co crenupuKannei, BbIIo-
HSIOT 3CKU3BI JleTallell cOOPOYHON eMHUIIBI. Bee 3TH uepTexu u 3CKU3bl MPOBEPSIOTCS MpenojaBa-
teneM. Ha cOopouroM uepTeke OyayT H300pa’keHbI BCE JIETAIH, BXOAIINE B COOPOYHYIO SMHUILY.
[Ipu paccka3plBaHUM CTYAECHTaM O JINTEpAType, UCIOJIb3YyeMOM MpPH BBIMOJIHEHUH 3TOTO 3a/laHus,
cieayer oOpaTUTh UX BHUMaHHE Ha METOAMYECKUE Pa3paboTKy Kadeapsl MO BBHIIOJHEHUIO cOOpOU-
HbIX yepTexeil. T.K. cTyIeHThI onATh OyyT COCTaBIATh ICKU3bI JeTajel, TO UM, KpOME CTaHJapTHBIX
y4eOHUKOB M CIIPABOYHHKOB, MOHAIOOUTCS M METOIUY. pa3paboTka Kadeaphl 0 COCTABJIEHUIO 3C-
KH30B JETaJICH.

r) CoenrHEeHMSI.

Crnenyer paccka3aTh CTYACHTaM O TOM, YTO BCE JCTAJIM, BXOJAIINE B COOPOYHBIC €ITUHUIIBI,
COCIMHEHBI JPYT C APYTOM TE€M WJIM MHBIM CITOCOOOM. MOYKHO HArJIsiIHO HA MPUMEPE HECKOJIbKHX
W3EIUH TTOKa3aTh Pa3InYHbIE BUJIBI COCAMHEHUM.

Bunpl coenuHeHUH, ¢ KOTOPBIMH 03HAKOMSTCS CTYICHTHI B TIPOIIECCe OOBICHEHHS TEOPETHYC-
CKOT0 MaTepHasa, sBISIOTCI HanboJIee 4acTo YIoTpeOIsIeMbIMU, C HUIMH IPUIETCS BCTPEUATHCS KaXK-
JIOMY CTY/ICHTY TP BBITIOJTHCHUU COOPOYHBIX YEPTEKEH, TOITOMY Ha UX N300paKEHHE HA YepTexax
cienyeT oopaTuTh 0c000€ BHUMAHHE.

Haubonee yacto BeTpeuaromumcs crnoco0oM COeMHEeHUsI AeTajiell aBiseTcs pe3b0oBoe - Ko-
r71a 1Be ieTanu (0JHa C Hapy»KHOM, Apyras - ¢ BHyTpeHHE! pe3b0aMu) CBUHYMBAIOTCS APYT C IPYTOM.
[Ipu BBIOJTHEHUH TAKOTO COCTUHEHHS CTYCHTBI OYeHb YacTO JEJIal0T OLIMOKHU, HEBEPHO U300paxas
HapYyXHYIO pe3b0y, 3aBHHYECHHYIO BO BHYTpeHHIO0. Cie1yeT MOMHHUTD, UTO MPU TAKOM COCTUHEHHUH
MIpPEIIoaraeTcsi, YTO HapyKHas pe3b0a 3aKphIBaeT BHYTPEHHIOIO.

[Ipu 0OBsiICHEHNH YepTeKel 00iee CII0KHBIX BHIOB COCIMHECHUH JieTaneil (00ITOBBIX, BUHTO-
BBIX U JIp.) CJIeIyeT HAIIOMHUHATh CTYACHTaM, UYTO 3TO MPOCTeiine cOOpOYHbIE YePTEKH, T.K. HA HUX
n300pakeHbI HECKOJIBKO JIeTae B COOpaHHOM BHUJIE.

Cpazy ke Heo0X0AUMO 3HAKOMUTh CTYAEHTOB C YCIOBHOCTSIMU M YIPOILEHUSIMH, IPUMEHsIE-
MBIMU IIPY BBITIOJIHEHUH COOPOYHBIX uepTexxeid. OTHO U3 HUX BCTPEYAETCsl BO BCEX BUJAX COEAMHE-
HUMH - U1 TaKUX AeTasied, Kak O0JIThbl, BUHTHI, 3aKJIENKHU, IIMOHKH, IITU(THI, HE MMyCTOTEIbIE BAJIbl U
OCH, IINUH/IEIH, IIATYHbl, PYKOSITKU U T.J., €CJIM OHYU NOMAJA0T B NPOJOJIBHBIN pa3pes3, TO OHHU II0-
Ka3bIBAIOTCs He pacceu€HHbIMU. [Ipy n300pakeHnu 60ITOBBIX COETMHEHUI HAa COOPOUHBIX YepTexax
60T, raiiky u maily HaJ0 PeKOMEHJ0BaTh CTYACHTaM BbIYEPUMBATH HE MO pa3Mepam, B3AThIM U3
I'OCToB, a 0 ycJIOBHBIM COOTHOILIEHUSM Pa3MepPOB ITHUX JeTajel, MMEIOLIMMCS BO BCeX yueOHHMKaxX
no unx. rpapuke. Cnenyer oOpaTUTh UX BHUMAHUE, YTO BCE 3T COOTHOILIEHHS MTOJACYUTAHBI OT BE-
JMYUHBI - quaMeTpa 6onTa. CTepikeHb 00JITa BCTaBIISETCS B OTBEPCTUE COCMHAEMBIX JeTanei, Ko-
Topoe OoJibliie AuameTpa 6onra npumepHo Ha 10%, mo3ToMy MpH BhIUEPUYMBAHUU YepTEXa OOJITO-
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BOT'O COCIMHEHUS JIOJDKEH OBITh TIOKAa3aH 3a30P MEXIY CTEpKHEM 00JITa U OTBEPCTUEM y COCIUHSIC-
MbIX getaneit. Ciieqyer paccka3aTh PO YIPOIIESHHBIC U YCIOBHBIE H300paKeHUsI OOJITOBBIX, BUHTO-
BBIX U JP.

[Ipu paccka3plBaHUM O BUHTOBBIX COCIMHEHUSAX OOpaTHTh BHMMaHHE, YTO pe3bOOBasi 4acTh
BHHTa BBUHUMBACTCS B Pe3b00BOE OTBEPCTHE JIeTalu. B BepxHel neTanu mpoCBEepIMBaeTCs 3apaHee
OTBEPCTHE HECKOJIbKO Ooublero pasmepa (npumepHo Ha 10%), yem nquamerp crepkHs BUHTA. [Ipu
BbIYEpUMBAHUH BUHTOBBIX COE€AMHEHUN CTYIEHThI BCTPEUAIOTCS €I1I€ C OJHON YCIIOBHOCTbBIO, HE 3HAS
KOTOPOH JomycKaroT omrOKy. [LImuisr BUHTOB M300pakatoTcsi Ha OHOM MPOEKIUH - IT0 OCH BUHTA,
Ha .JIpYro# - mox yriom 45° k pamke (10 3aMKHYTOMY KOHTYpPY), 0003HAYarOT JINHUEH - BBIHOCKO,
3aKaHYUBAIOIICHCS OKPYKHOCTHIO 0 3-4 MMm.

[Ipunoit nnm ket B pa3pe3ax v Ha BUJaX U300pakaroT YTOJIIEHHOMN JIMHUEH.

VYcnoBHoe 0003HaUYEHHE CBAPHOTO I1IBa HAHOCST HA TIOJIKE JIMHUU-BBIHOCKU, TIPOBEICHHON OT
n3o0pakeHus. [Ipu 3TOM eciu 0B BUIUMBIN - yCIIOBHOE 0003HAYEHUE HAHOCAT HAJI TTOJIKOH, a €CIIH
HEBUJIUMBIHN - IO MOJIKOM.

CryneHTam cienyeT cKaszaThb, YTO M3 3THUX TPEX COEAMHEHUN HauboJjiee paclpoCTpaHEHHbBIM B
PaarOdIEKTPOHMKE SIBISIETCS MalKa.

0) Cooepoicanue c6opouno2o yepmedica

[Ipu 0OBsICHEHUH ATOrO MaTepHualia, He0OX0JMMO HalIOMHUTh, YTO TaKO€ COOPOUHBIN YepTex
Y JUTsI 4eT0 OH HYXEH. JTO YepTeX, Ha KOTOPOM H3ieue (COOpoUHas euHHUIIA), COCTOSIIEE U3 Psiia
neTaneit, n3o0paxkeHo B coopanHom Buje. OH MpeIHa3HAYeH B OCHOBHOM JTSI 11eJiel COOpKH, T.€. TI0
HEMY COEJIMHSAIOTCA JeTalu B COOPOYHBIE EIUHUIIBI U KOHTPOJIUPYIOTCS 3TU paboThl. [Ipn HeoOxo-
JMMOCTH Ha COOPOUYHBIX YepPTEKaxX MPUBOAAT JaHHbIE O paboTe U3/eNns, O B3aUMOJEHCTBUU €ro 4a-
CTEH, KOHCTPYKTUBHOE YCTPOUCTBO HEKOTOPBIX JAETaJIEH.

Crnenyer ckasaTh €I1e pa3, 4To K COOpPOYHBIM UYepTekaM OTHOCSTCS U YEPTEkKHU TOIBKO UTO pac-
CMOTPEHHBIX Pa3JIUYHBIX BHJIOB Pa3bEMHBIX U HEPA3BEMHBIX COCIMHECHUM, a TAK)KE€ apMUPOBAHHBIX
(oTpeccoBaHHBIX) U3IENNI, KOTOPhIC H3TOTOBIISIIOTCS B IIpecc-GpopMax COBMECTHO C IJIaCTMACCOM
iy pesnHoi. CremayeT BHUMATEIIBHO PacCCMOTPETh CO CTYJACHTaMHU COOPOYHBIC YEPTEKHU, TIPEIIo-
JKEHHBIE B KaueCTBE 00pa3IOB U ONPEACIIUTh UX OCHOBHBIC PA3IUYMs [0 CPABHEHHIO C YEPTEIKAMHU
netaneit. KomnuecTBo n300paykeHnid BRIOMPAETCS, KaK U JJIs YEPTEKEH JeTalied, MUHUMAJIbHBIM, HO
JOCTAaTOYHBIM JIJIsl TIOJIHOTO TTOHUMAHUA O CIoco0ax COeMMHEHHUs JieTajeii Mexay coboiil. ['maBHoe
n300pakeHUE U3AENUs JOJKHO JaBaTh HAMOOJBIIEE MPEACTABICHUE O €r0 KOHCTPYKIMU. M3nenme
Ha HEM, KaK IpaBujIo, u300pakaercs B pabodem mosnoxeHun. OOpaTuTh BHUMAHKUE CTYJIEHTOB YTO
Ha pa3pe3ax NPy HAHECEHUH IITPUXOBKU CMEXHBIE I€TAIH IITPUXYIOTCS B PA3HYIO CTOPOHY, UTOObI
nerye ObUIO pa3MTUYUTh OTJENbHBIE IeTand. Ho ciieqyer OTMEeTUTh, YTO OJIHA M Ta JKe€ JIeTajlb Ha BCeX
M300pakeHUAX COOPOYHOTO YepTeka JOJDKHA IITPUXOBATHCS B OJTHOM HAIIPaBJICHUH, YTO 00Jierdaer
yTeHUe depreka. [Ipu mTpuxoBKe CMEXHBIX CEUYCHUH Tpex W Oeiiee neraseil, mepBble ABE ICTaIH
HITPUXYIOTCS B pa3HbIe CTOPOHBI, @ Y TPEThe M MOCIEAYIOIMIMX U3MEHSIOT IIar MITPUXOBKH, WU
CABHUTAIOT JMHUU IITPUXOBKU B OJTHOM CEUECHUU IO OTHOILIEHHIO K APYroMYy.

KenarenpHo npu 00BsICHEHUU CTYACHTAM 00JITOBOTO M BUHTOBOT'O COeIUHEHUI HAQYCPTUTH 3TU
COCAMHCHUSA Ha JOCKE, XOTA OHU U €CTh B ,Z[I/Ia(I)I/IJ'ILMe. BpeMCHI/I 3TO 3aliMeT HEMHOTI'O, HO ITpAaKTUKa
IMOKa3bIBACT, YTO 3TO OKYIIUTCA B I[aﬂbHeﬁH.IeM, T.K. IPEAYIIPEIKAACT BO3MOKHELIC OIINOKH IIpH BbI-
IIOJIHCHHM 3aJaHUA U HalTUCaHUHU KOHTpOJIBHOfI pa6OTBI.

I'oBopst cTyzneHTam Mpo IIMOHOYHBIE M LUIMIIEBBIE COSAUHEHUS, HAJ0 CKa3aTh, YTO B paauo-
AJIEKTPOHUKE, MPUOOPOCTPOSHUH OHM BCTpEUaroTCs KpaiiHe peaxo. Bunoil Tomy HeGombine aua-
METphI BAJIMKOB, OCEH, BCTpEYAIOIIMXCsl B TPUOOpax U yCTpoHCTBaxX 3TUX obnacrelt Texuuku. Haubo-
JIe€ pacIpoCTPaHEHbl ATH BUJIbl COEAMHEHUH B CTAaHKOCTPOEHHUH, aBTOTPAKTOPOCTpoeHUH. B paauo-
TEXHUYECKUX, MPUOOPOCTPOUTENBHBIX U AP. OTPACISAX MPOMBIIUIEHHOCTH 00Jiee pacipoCTpaHEeHO
mTudTOBOE COeAMHEHHE JAeTaleH.
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Bce BbIIIE paccMOTpEHHBIE COSAMHEHUS JIeTalleil HAa3bIBAIOTCS Pa3beMHBIMHU, T.K. UX MOKHO
JIETKO pa3o0paTh mocie cOopKu, 6e3 MoBpexAeHUs AeTanel, BXoaaumx B coenuHenue. [locnemnyro-
M€ COCTUHEHHUs, KOTOpble OyayT OOBSICHATHCS CTYACHTaM, Ha3bIBAIOTCS HEPAa3bEMHBIMHU, T.K. HX
HEBO3MOXKHO pa3o0paTh 0e3 nmoBpexaeHus aeraneil. Tak, Hanpumep, B cirydae pa300pKU 3aKIIenoy-
HOTO COEMHEHUS PUXOAUTCS IPUMEHSTH BEIPYOKY BBICBEPIIMBAHUE, Ta30BYIO PE3KY U IpyTHE Olle-
panmu, BeAyIue K mopue u pa3pylmeHnio CoeTnHsAeMbIX AeTanei. [Ipu paccka3pIiBaHUU O 3aKIIETOY-
HOM COEIMHEHHH PEKOMEHYETCS KPAaTKO OCBETHTh TEXHOJOTHYECKUH MPOIIECC BBHITIOJIHEHUS ITOTO
COCIIMHEHUSI.

[Tpu 0OBsICHEHUH CBApHBIX, MASHBIX U KJICEHBIX COCMHEHUI 00paTuTh BHUMaHUE Kak 0003Ha-
Yal0TCs 3T COSAMHEHUS Ha yepTexax. [[puHnmmuansHoe oTanaue 0003Hau€Hs CBAPHOTO IIBA, CO-
CTOUT B TOM, YTO K MECTOPACIIOIOKEHHIO 3TOTO IIBA MPOBOJUTCS OJTHOCTOPOHHSIS CTPEJIKA, a K Masi-
HOMY U KJIEEHOMY - OObIYHas ABYCTOPOHHSS.

YacTo cTyeHTHI IOIYCKaIOT OLINOKY, UCTIONb3Ys 17151 0003HAYEHHS CBAPHOT'O 111BA JIBYCTOPOH-
HIOIO CTPEIIKY.

[1IBBI, BEIIOJIHEHHBIE CBAPKOH, MMANKOM, CKIIEUBAHUEM 10 IIEPUMETPY CIPOCIT, IOYEMY Ha HUX
Maio pasmepoB. Crenyer cka3aTb, YTO B OTJIMYHME OT pabOUYMX YepTeKeW neTaneil, Ha KOTOPBIX
JIOJDKHBI OBITH TTOCTABJICHBI BCE pa3Mephl, K COOPOYHBIM YepTEKaM dTH TPEOOBAHHS HE TPEAbSBIS-
I0TCS, T.K. OCHOBHBIM M3 Ha3HAYeHHH cOOPOUHOTO uepTexka sIBJIseTCs MpoBeACHUE Ipoliecca COOpKH
rOTOBBIX JeTanielt B uzzaenue. [lostoMmy Ha cOOPOUYHBIX YEpPTEkKAaX HAHOCSIT HE BCE pa3Mephl, a JIUIIb
Te, 0€3 KOTOPBIX HEBO3MOKHO WJIM TPYIHO YCIEIIHOE M0JIb30BaHue uepTexamu. Ha cOopouHbIx uep-
TEXKax MPOCTABIISIIOTCS: a) TabapuTHBIE pa3Mepsl u3Aeus 0) YCTAaHOBOYHBIC U MMPHUCOCTMHUTEIIBHBIC
pas3Mepsl, B) pazMepbl, KOTOPbIE TOJDKHBI ObITh BBIIMOJIHEHBI WM MPOKOHTPOJIUPOBAHBI IO TAHHOMY
COOPOYHOMY UEPTEXKY, T') HEOOXOIUMBIE CITPABOYHBIE pa3MeEPHI.

[Tokasats cTyaeHTaM Ha oOpa3lax MpoCTaBICHHbIE pa3Mephl U MOSICHUTh UX OTHOIICHUE K ITe-
pEeUHCICHHBIM BBIIIE TPYIaM pa3MepoB. Tak k rabapUTHBIM pazMepaM U3JeNns OTHOCATCA JUIMHA,
IIMpPUHA, BBICOTA M3/ENNs, KOTOPbIE HAHOCITCS C YU€TOM KpPalHMX MOJIOKEHUH, BBIIBUTAIOIIMXCS
WM TIOBOPAYMBAIOUINXCS AeTajeil u 0e3 ydeTa STUX MOJIO0KEHHM.

K ycTaHOBOYHBIM M NMPUCOETUHUTENBHBIM pa3MepaM OTHOCATCS: KOOPIUHATHI MEXIY OCSIMU
KpEeneXKHbIX OTBEPCTUH B KOPITyCe, MpeAHa3HAUYCHHBIE [Tl KPETJICHUS U3/eusl, AUaMeTpbl THX OT-
BEPCTHI, pa3Mepbl OTIOPHBIX OCHOBAHUI U JJPyTrUe pa3Mepbl, HEOOXOAUMBbIE JIIsl yCTAHOBKH U IPUCO-
€IMHEHUS JAaHHOTO M3JIENHs TSl SKCILTyaTaluu.

Crnenyer OTMETUTh, UTO JEJIEHUE Pa3MEpOB Ha OTAEIbHBIC I'PYMIbl yciaoBHOe. HexoTopbix
TPy pa3MepoB Ha COOPOUHBIX YePTEKax BOOOIE MOXKET HE OBbITh, a APYrHe MOTYT ObITh OJTHOBpE-
MEHHO OTHECEHBI K pa3HbIM IpyIiaM: €) crnerudukanus u Homepa no3uuuil. CTyJeHTaM cieayeT
0O0BSCHUTH, UTO KaXIAbIH COOPOUHBIN YEPTEXK JOILKEH UMETh el (DUKALINIO, KOTOpas MPEACTaBIsAET
co00i1 caMOCTOSTENbHBIA TEKCTOBBIM KOHCTPYKTOPCKHM JOKYMEHT M BBINOJIHAETCS Ha OTIEIbHBIX
muctax Oymaru ¢popmara A4. Ha oOpa3ziax cOOpOUHBIX yepTexeil moka3arh CTyJAeHTaM IPOCTaBIICH-
HbIe HOMEpa MO3UINI COCTABHBIX YACTEH M3AeTHs, UICHTUYHbIE 3aHICSIM B CrIelU(DUKAIINH.

ITocne sToro IMPpUCTYIIUTD K HOI[pO6HOMy OOBSICHEHHUIO O COCTABJICHUH CHCI_[I/Iq)I/IKaLII/II/I " 1Ipo-
CTaAaHOBKE HOMCPOB MO3UIIHH. '

Crnenudukanus onpenenser coctaB cOOPOYHOI eTMHUIIBI U HEOOX0MMa [yl U3TOTOBJICHUS U
KOMIIJIEKTOBaHMsI KOHCTPYKTOPCKUX JOKYMEHTOB U INIAHUPOBAHUS 3aIlyCKa B IPOU3BOJICTBO yKa3aH-
HBIX U37enuii. OHa cocTaBiIsIeTCsl Ha KaX/1yto cOOpOUHYI0 eTMHHILY IO popme, yetaHoBieHHOH ['OC-
Tom 2.108-68. ®opma cnenndukauy BbIBEIICHA B YEPTEKHBIX 3a1aX, UMEETCSd B METOIMUYECKHX
nocobusx u yuyebnukax. Hanbosee yacto BcTpedaeMoil ommOKoi, Mpu M3rOTOBIEHUH CTYJEHTaAMHU
¢dopmbl cienmpuKayy, sBisercs ciaenyromas. OCHOBHas HAANUCH CHEUPHUKAINN OTINYAETCS OT
OCHOBHOM HajanucH dyeptexa u Beinosnnsaercs no 'OCTy 2.104-2006 (dpopma2). Popma u pa3mepsl
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rpa¢ 3TO OCHOBHOM HaJIMCH UMEETCS B UEPTEKHBIX 3a1ax U yueOHo auteparype. OCHOBHOE OT-
nuyue e€ - OT OCHOBHOW HAJIUCH JUIsl YepTexkel B BoicoTe - 40 MM (1 uepTexeit 55 Mm).

OOpaTuTh BHIMaHHUE CTYACHTOB, YTO CHEIM(PHUKAIIMN B OOIIEM CIIydae COCTOSIT U3 Pa3/IeioB,
KOTOPBIE PacIIoNararoT MpH €€ 3aoIHEHUH B CIICAYIOIIEM HOPSAKE:

- IOKyMEHTalus;
- KOMIUIEKCHI COOPOYHBIE €IMHHUIIBI,
- JleTany;

- CTaHJApTHBIE U3/IEIHS;

- IpOYre U3EINS;

- MaTepuabl;

- KOMILJIEKTBI.

Hazpanue kaxxzoro paszena yka3bplBalOT B BHJIE 3arojioBka B rpade "HammMeHoBaHue” u noj-
YEepKUBAIOT [10CJIE KAXKJI0T0 pazjesna cenupuKanui Heo0X0JMMO OCTABIISATh HECKOJIBKO CBOOOIHBIX
CTPOK JJId AOTIOJTHUTEIIBHBIX 3ammncen.

OOBACHUTH CTy/IEHTaM Kak 3aloyHsITh rpadsl cienndukanuu. B rpade "dbopmar" 3anmuceiBatrot
o0o3HavyeHue Gopmara yeprexa. [ geraneil, Ha KOTOpbIe HE BBIMTYILEHBI YEPTEXkKH, B Tpade 3amu-
ceiBatoT: BU. B rpade "30Ha" yka3pIBarOT IS CIOKHBIX yepTexkei 60bpmnx popmaroB 0003HaAUEHHE
30HBI, B KOTOPOM HaXOAUTCS HOMEP MO3MIIMU COCTaBHOW yacTu uznenus. B rpade "no3" (mo3zunus)
YKa3bIBAIOT MOPSAKOBBIE HOMEpA COCTaBHBIX yacTeil mznenus. ['pady "obo3HaueHue" cTyaeHTHI B
HallleM MHCTUTYTE He 3amoJiHAT. HeoOXoquMo UM cka3aTh, 4TO Ha MPOU3BOJCTBE KaXKJIOMY H3Jie-
JIMIO TIO KJacCU(UKATOPy MPHUCBAMBACTCS CBOE€ 0003HAYCHHUE, KOTOPOE M 3aMKMCHIBACTCS B CHEIU(U-
kanuio. B rpade "HammeHoBaHME" yKa3bIBAlOT HAUMEHOBAHHUE IOKYMEHTOB, U3ACIUNA U UX COCTaB-
HBIX YacTel B COOTBETCTBUHU C pasnenamu cnenudukanuu. B rpade "komr." (kommuecTBo") ykasbl-
BAaIOT KOJIMYECTBO COCTaBHBIX YACTEH B U3/IEJINU.

B rpade "nmpumedanue" 3anuchIBarOT TOTOJHUTEIbHBIC qaHHBIC. Hanmpumep, mis netanen, Ha
KOTOpBbIE HE BBIMYIIEHBI YepTexkH — Maccy. CiaenyeT 0cobo 0OpaTUTh BHUMAHUE, YTO creUpUKaus
3aIoJHsIeTCA CBEPXY BHU3, HOMEpa MO3ULIUN MPOCTABISAIOTCS Ha HEM B BO3pacTarolieM HopsaKe nud-

poBoro psjga. O OoJiee OJPOOHBIX CBEACHUSAX 1O 3aIOJHEHUIO CIEIU(UKAINU CTYJCHTHl MOTYT
y3Hath B [OCTe 2.108-68.

[Tocne BbINOIHEHUST COOPOYHOrO YepTeKa U 3aMOJHEHUs CHeln(UKALUU CTYyIeHThI PUCTY-
AT K IPOCTaHOBKE HOMEPOB no3uiuil. Ha cOopouHOM yepTeske cocTaBHbIEC YacTH U3AEIHs HyMe-
PYIOTCSI B COOTBETCTBUU C HOMEPaMH MO3ULMH, YKa3aHHBIMU B cnenudukanuu. Homepa no3unuii Ha
cOOpOYHOM uepTeKe HAHOCAT, KaK IpaBmiIo, oAuH pas. [IpoctaBistor ux cnenyromum obpazom. Ha
JIeTalld CTAaBAT TOUKY, OT KOTOPOI NPOBOJAT JIMHUIO-BBIHOCKY, KOTOPAasl 3aKaHUMBAETCS MOJIKOM, Ha
KOTOPOH M CTaBAT HOMep mo3uuuu. OOpaTUTh BHUMaHHUE CTYAEHTOB, YTO HOMEp MO3ULIUU JIeTallu
MIPOCTABJIIETCS HA TOM €€ n300pa’keH!H, Iie OHa NoKa3aHa HanboJiee HaryAAHO. JINHUM-BBIHOCKH He
JIOJKHBI ITepeceKaThCst MeX1y OO0, He TOJDKHBI ObITh MapajulesIbHbl IMHUSAM IITPUXOBKH, IO BO3-
MOJKHOCTH HE JIOJDKHBI NepecekaTh U300pakeHne IPYruX COCTaBHBIX yYacTel, a TakKe pa3MEepHBIX
nuHUN deptexxa. Homepa mo3unuil pacrosiaratoT napauielIbHO OCHOBHOM HAANMCH 4YepTeXa M UX
IPYINIUPYIOT B KOJIOHKY MJIM CTPOYKY T.€. TI0 BEPTHUKAIBHON MIIM TOPU30HTaIbHOU npsiMoid. Lpudr,
yIoTpeOasieMblil JUIsl MPOCTAHOBKM HOMEPOB MO3MLMH, JOJDKEH ObITh Ha 1-2 pa3smepa Ooiblie
mpudTa, BBIOPAaHHOTO U1 MPOCTAaHOBKH pa3MepHbIX urcen. [IporumoctpupoBath cTyJeHTaM Ha 00-
pasiax cOOpOUYHBIX YepTeKel BhILIETIPUBEICHHBIE TPaBHUIIA.
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) BBIIIOJIHEHUE YEPTEKEN apMUPOBAHHBIX JETAJIEH.

B pasznerne o copepkannm COOPOUYHBIX YEPTEIKEH KPATKO YIIOMUHAJIOCH, YTO YEPTEKHU apMUPO-
BAaHHBIX I/ISHCJII/Iﬁ BBITIOJITHAOTCA KaK C60p0‘-IHBIe. CJIGI[YGT IIOMHUTB, YTO IIpaBUJIa BBIIIOJIHCHUS 3TUX
yepTexKel paccMaTpUBarOTCs MOAPOOHO BBUIY HAJIUUMS TAKUX U3JCJIUNA Y MHOTHUX CTYJEHTOB B CO-
CTaB€ HUX 3adaHH. CTYIICHTBI, HC 3HAIOMMEC 3TUX IMPAaBUJI, BBIIIOJIHAOT 3CKU3LI C pr6I)IMI/I omruo-
kamu. Crenyer pacckasaTb UM, UYTO B HACTOSIIEEe BpeMsl Bce 0oJiee IMPOKOE MPUMEHEHHE BO BCEX
O6JIaCT$IX TCXHUKHU HaXOIAT apMHPOBAHHBIC U3ACIIHUA, U3TOTOBJISICMBIC C MIPUMCHCHUCM HAIlJIaBKU
WM 3aJIMBKHM KaKUX-JIMOO TIOBEPXHOCTEH, WIIM 3JIEMEHTOB J€Tajiel MeTaljIoM, CILIaBOM, IUIacTMac-
COM, PE3UHOM U T.J.

CryneHThI yaiie BCero OyIyT BCTPEUaThCs C U3JENUAMU, IPEICTABISIONIMMH COO0H MeTalIH-
YEeCKYyI0 apMaTypy, 3aIMTYIO IUIacTMacCcoi. ApMUPOBAaHHBIE U3/EIHS - HEPa3bEeMHbIE COCIUHEHMS.
UYepTeku TakUX U3AEIUNH 0POPMIISIIOT KaKk COOPOYHBIE, HO CO CBOMMU 0coOeHHOCTsIMU. [Ipu BhINoOI-
HEHUU YepTexel Takux u3aeinuil Ha ¢popmate A4 crnenndukanuio AOMyCKAaeTcs pacrojiararb HaJ
OCHOBHO HaJIIUCBIO 3TOTO uepTexka. E€ B 3TOM ciiyyae 3aloyHsI0T B TOM e HOPSAKE U 10 TOH ke
¢dopme, 4TO U crerupUKAILMIO, BBIMOJIHEHHYIO Ha OTAEIbHBIX JIUCTaX. [0 14epKHyTh, YTO OCHOBHYIO
Haanuck BeIMONHIOT o ['OCT 2.104-2006 (popmart 1).

Heobxonumo cka3aTh, 4To B y4eOHBIX YepTexax apMUPOBAHHBIX U3JENUH, BHIITIOJIHEHHBIX Ha
Oonpmux ueM A4 popmarax, cnenudukaiuio pa3penaercs TakkKe pac moJjiaraTb HaJl IITAMIIOM, a B
MIPOM3BOJICTBEHHBIX K€ YepTekaX B aHAJIOTHYHBIX CIIydasX €€ BBIMOJHSIOT Ha OTIENbHBIX JHCTAaX
¢dopmara A4. KakoBsl ke 0COOEHHOCTH BBITIOJTHEHUS YepTexkel apMUpOBaHHbBIX u3aenuii? OcobeH-
HOCTH 3aKJIFOYAIOTCS B MIPOCTAHOBKE pa3MEpOB U B 3amojHeHHH crenupukanuy. Kak mpasuio, Ha
MIPOM3BOJICTBE HAa apMaTypy BBIITYCKAIOTCS OTJEIbHbBIE UEPTEkKH, TO HA YEPTEKE apMUPOBAHHOTO U3-
JIeNvsl Ha Hel TIPOCTAaBIISIFOTCS JIMIIbL OCHOBHBIE Pa3Mephl, a Ha MJIaCTMACCOBYIO YacTh U3AENUs Ipo-
CTaBJISIFOTCS BCE pa3Mephl.

[Ipu 3amonHeHNM crienrpUKauy AeTaau apMaTyphl 3alUChIBAIOTCS B pasnen *’Jleranu" cre-
uupukanuu. [lnactmaccy, pe3uHy KOTOPHIMU 3JIMBAIOT apMaTypHbIE JETal, 3aIIUCHIBAIOT B CIEIIH-
¢dukaruu B pazzien "Marepuanbl” ¢ ykazanueM B rpade "komudecTBo" ux macchl. ClielyeT mokasarhb
CTYIEHTaM MpUMepbl 0(popMIIeHUSs TOJOOHBIX YEPTEKEH.

1.9 PexoMeHaaluM 10 MJIAHUPOBAHUIO BpeMeHH, OTBEIECHHOMY HA M3yYeHHue THCIH-
IIMHBI

Bpewmsi, oTBOMIMOE Ha OCBOCGHUE JAUCIUILUIMHBI, HEOOX0IUMO pacxo10BaTh d3PGEeKTUBHO. Dd-
(hEeKTUBHOCTHU HCIIOJIb30BAHUS BPEMEHU MOKHO JOOUTHCS, €CIIU BBIMOIHSITH CIEIYIOIINe PEKOMEH-
AIun:

— TIOCelIaiiTe Bce 3aHTHS COTIIACHO UX PACTIHCAHUIO;
— paboTaiiTe peryisipHO, He HaKalJIMBalTe HE BBHITIOJHEHHBIX rpaduuecKux padoT;
— BBINIOJIHSIITE YEPTEXKU B YCTAHOBIIEHHBIHN CPOK;

— OCHOBHYIO 4aCTb qepTexceﬁ HCO6XO)II/IMO BBITIOJIHATD Ha 3aHATUAX ITOA KOHTPOJIEM ITpEroaa-
BaTcJiAd,

— KaXKJIbI CTYACHT HOJI’KCH MMCTb Ha60p YCPTCIKHBIX UHCTPYMCHTOB U YMCTh UMH II0JIB30-
BaThbCA,

— YTOOBI 6LICTpO 1 KQYCCTBCHHO BBITNOJIHATE YCPTCIKHU, OoCBauBaKTe MPHUEMBI UCPYCHUA;
— [Ipn CaMOCTOSTEIbHOMI paGOTC BBIIIOJIHSNTE YCPTCKU B YCPTCIKHBIX 3aJ1aX,

— AJIA BBIIIOJTHCHUA qepTemeﬁ HCHOHBSYﬁTG JAHCBHOC BPCMH;
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— B TEUCHHE HEJIENIN YIISIIUTE BPEMsI CaMOCTOsTEeIbHOMY H3ydeHuto ctanaaptroB ECKJI, yue6-
HOW U CIIPABOYHOM JINTEPATYPE.

1.10 Pexomenganuu mo padore ¢ JJUTEpATypOii

TeopeTnueckuii ¥ NPaKTUUECKUNA KypC TUCLHUIUIMHBI CTAHOBUTCS O0Jiee MOHATHBIM, KOraa J10-
MOJIHUTEIHHO K MPOCIYIIMBAHUIO OOBSCHEHHS W BBINOJHEHHS YCTaHOBJIEHHOTO oObeMa rpadude-
CKUX pabOT M3Y4arOTCsl pa3iIMYHbIe yIeOHBIC YEPTEXKH, TI0 COACPKAHUIO MPUOIMKEHHBIE K MTPOU3-
BOJICTBEHHBIM uepTexam; ctanaapTtsl ECKJl, HopMaTUBHBIE TOKYMEHTHI, CIPABOYHUKU U Y4€OHYIO
JuTepaTypa o JaHHOW AUCLUIUIMHE.

JIuteparypy pekoMeHyeTcs u3y4dars B Oudianoreke. 1101e3H0 HCNoap30BaTh HECKOJIBKO y4e0-
HHUKOB II0 KYpCYy. PeKOMeHI[yeTCSI IIOCJIC U3YUYCHHA O'—ICpG}IHOfI TEMBI OTBETUTb Ha KOHTPOJIbHBLIC BO-
IIPOCHI 10 TAHHOU TEME.

Kauru ssnsgercs HCpBOOCHOBOfI AJI U3YYCHHA AUCIHUILINHBI.

1.11 Meroanyeckue peKOMeHAAIUH NPENOAABATEI0

[Ipu npoBeneHnU 3aHATHIT HEOOXOIMMO YUUTHIBATh, YTO CTYACHTHI 1-ro Kypca MOTyT UMETh
Pa3HYI HavaJIbHYIO ITOATOTOBKY IO IIKOJBHBIM KypCcaM Ir€OMETPUH U YEPUECHHUIO.

[IpenogaBaTento Ha ayAUTOPHBIX 3aHATHUSIX, OOBIICHSS TIOCTPOEHUS YepTeKel Ha JOCKe, Kea-
TEJIBHO TOJIb30BaThCS [IBETHBIM MEJIOM; MOKAa3bIBAaTh IPUEMBI TEXHUKHU YEPUEHUS, HCTIOJIb30BATh MO-
JIeNv, HarJIsAHbIe T0CcOoOus, TUTaKaThl.

Ha maGopaTopHbIX 3aHATHSIX TPENoIaBaTellb KOHTPOJIUPYET MPOIIECC BBITIOJIHEHUS CTYJICHTOM T'pa-
(uueckoi pabOTHI.

1.12 Metoanueckoe odecrevyeHue cCaMoCTOATEIbHOH PadoThI
[enbro caMOCTOSTENBHBIX padOTHI IO Kypcy «MHxkeHepHast rpadukay sSBISeTCS:

1) Usyuenme u npakrtudeckoe npumenHenne 'OCT ECKJ 2.301-68 (dopmartsr), 2.302-68
(macmTadsl), 2.303-68 (muaum), 2.304-81 (mupudter), 2.305-2008 (u300paskeHUsT — BUIBI,
paspessl, ceuenus ), 2.306-68 (0603HaueHHS TpaPUUECKIX MaTEPHAJIOB U ITPaBUJIa UX HaHE-
ceHus Ha yepTexax), 2.307-2011 (maHeceHne pa3MepoOB M MPENEIbHBIX OTKIOHEHHH), 2-
104-68 (ocHOBHBIE HAIIKCH);

2) H3ydenue METOIOB MPOCKIIMOHHOTO YE€PUYCHUS;

3) H3ydeHue HEKOTOPBIX JIEMEHTOB T€OMETPHUECKHX MOCTPOCHHUIA;
4) TlpuoOpeTeHHE HABBIKOB PabOTHI C YEPTEKHBIMU HHCTPYMEHTAMU;
5) H3ydenue mpaBuil KOMIIOHOBKH H300paXEeHUI HA YePTEKE;

6) IlpuBUTHE HACTOWYMBOCTH U aKKYPaTHOCTH B paboTe.

CaMOCTOSTEIHLHOE BEITIOJHCHUE 3alaHus pa3BUBACT MMPOCTPAHCTBCHHOC MPCACTABJICHUC U ITIO-
TOTaBJIMBACT CTYACHTA K BBINOJIHCHUIO MOCICAYHOIINX qepTe>KeI71. C oTol TOUKH 3pC€HUA pOJIb 3a1a-
HUA «HpOCKI_II/IOHHOC YCPUCHUCH B O6H.[€M Kypce PIH)KGHGpHOI’I Fpa(bHKH BCCbMa 3HAYUTCIIbHA.

3a7aHus BBINOJIHAETCS KapaHJalmoM Ha juctax gopmara A3 (297x420) no MHAUBHUIyaTIbHBIM
BAapUaHTaM, BbIIaBAEMBIM IIPEIIOIaBATEIIEM.

[Ipuctynas kK BHIMOTHEHHIO 3aJIaHUH, CleayeT U3yuuTh yka3zanHbie Boie ['OCTrI, ocobeHHO
2.305-2008 (u300paxkeHus: — BUIBI, pa3pe3bl, CEUCHUS), © 03HAKOMHUTHCS ¢ METOINYECKON pa3padoT-
Koit «OdopmiieHne yepTexein.
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Bce mpeanaraemple 1isi BBIYEPUMBAHUS JIETATM COOTBETCTBYIOT mpoduito mHCTUTYTA. [lo-
3TOMY LIeJIECO00pa3HO Ul JalbHENIIEro 00yu4eH sl 1 KOHCTPYKTOPCKOM AeATeIbHOCTU 3alIOMHHUTD
Ha3BaHUE, MPUMEHEHHE, POPMY U MaTepHall BBIYEPUMBAEMBIX JCTaJICH.

B xypce nmxeHepHO rpaMKu MOJIb3YIOTCS TaK Ha3bIBAEMBIMU MAPAJLICIIbHBIMU MTPOSKIUSIMH,
OCHOBAaHHBIMM Ha TOM, YTO M300pakeHHE MpEeAMETa Ha IJIOCKOCTH MOJYy4YaloT ¢ IMOMOIIBIO ITydKa

MapajuIeIbHbIX JTy4eH.

=

(Hu3y

npaba Cnepedu Cneba (3adu
K 1y |5 Y

/ (bepxy Y

YacTHBIM CJIydacM IapaJlJICJIbHBIX HpOCKI_II/Iﬁ ABJIIOTCA IIPAMOYTOJIBHBIC (I/IJ'II/I OPTOrOHAJIb-
HLIC) IMPOCKINH. HpI/IHI_II/IH HX IOJIYYCHHUA 3aKIK0YACTCA B CICAYIOIICM. I/I306pa>1<aeMLn71 npeamMeT
MpeaAnojararoT pacrnoJIOKCHHbIM MEKAY IJIIOCKOCTBIO HpOGKLII/Iﬁ n Ha6J'IIO,[[aTeJ'IeM. Hpoeunpyfomﬂe
JIy4d CUATAKOT UAYIIUMU OT Ha6mo,uaTen51 NECpUNCHAUKYIIAPHO IMJIOCKOCTU HpoeKHHﬁ.

HepeCCKaHCB C INNIIOCKOCTBIO HpOCKHHﬁ, OHHM JaroT 1/I3o6pa>1<eHm[ HJIN TMIPOCKIOUHN OTACIIBHBIX
TOYCK, IPAMBIX, (I)I/Il“yp uT. 1. OI[HaKO, JJIs TIOJTHOTI'O BBISABJICHU S (1)OpMI>I, OpeaAMET NPUXOAUTCS IIPO-
CIIMPOBATh HC Ha OJIHY, 4 Ha HCCKOJILKO IIOCKOCTEM HpOCKI.IHﬁ. 3a OCHOBHBIE IIJIOCKOCTH HpOCKHI/Iﬁ
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MPUHUMAIOT MIECTh I'paHeil Ky0a, BHyTpU KOTOPOTO MOMEHIA0T M300paxaeMblil mpeamer. [locnen-
HU pacroyiararoT TakK, 4YTo0bl €ro IUNIOCKUE 3JIEMEHTHI, 10 BO3MOXKHOCTH, IPOELUPOBAIIICH 0€3 UC-
KaXXCHHUS, T.€. X OepyT MapajuieIbHBIMH IUIOCKOCTSIM MPOEKIUii. I'paHu Ky0a mocie mpoenupoBaHus
COBMEUIAOT C IUIOCKOCTBIO YEPTEkKA, KaK IIOKA3aHO HA PUC.

Bce nzo0paxeHnusi B MH)KEHEPHOH rpaduKe, B 3aBUCUMOCTH OT MX COJICPKAHUSA, MIOIPA3IeIIs-
I0TCS Ha BUJIbI, pa3pe3bl, CEUCHMUS.

['maBHBII BUA J€TaNU T0JKEH YAOBIETBOPATD CIIEIYIOIIUM TPEOOBAHUAM:!

1. JlaBatp Hambosiee TOJTHOE MpeACTaBiIeHUE O (opMe M pazMepax JeTalu NMpU HAMIydIIeM
HCII0JIb30BAHUU TIOJISL YEPTEXKA.

2. llenecooOpa3Ho neTanb Ha TJIABHOM BHUJE BbIYEPUMBATH B €€ paboueM MOJIOKEHUH (T.€. B
TOM TIOJIO’)KCHHUH, B KOTOPOM HAXOJMTCS JIeTaldb B IPHOOpE) MO0 B MOJIOKEHUU TIPH e 00paboTke
(HampuMep, TOUEHYIO JIeTallb TUIA BaJMKa CJIEIYeT PACION0XUTh TOPU30HTAIBHO, KaK BUANT €€ pa-
00unii TPU U3rOTOBJICHUN HA TOKAPHOM CTAHKE).

Crnenyet npuMeHATh «0€30CHBII» METOJT TPOEUUPOBAHUS, T.€. OCH NMPOEKINIA (JTMHUU Tepece-
YEeHMsI TUIOCKOCTEW MPOEKIHI) U JIMHUM CBSA3M MEXAY MPOEKIUSMU HE MPOBOAUTH, HO COXPAHAThH
MIPOEKIHOHHYIO CBSI3b MEXKYy BUAaMu. Tak, npoekiuu Touku K Ha riiaBHOM BUJE U Ha BUJIE CBEPXY
JIOJKHBI JIEKaTh Ha OJHOW BEPTHKAIBHOM MPsSMOM, a Ha TJIABHOM BHJIE M BUJE CJIEBa — HA OJTHOM
TOPU30HTAIBHOM MPSIMOM.

Heo6x011uMo U3y4nTh Ha3BaHKHE M B3aMMHOE PACIOI0KEHHE OCHOBHBIX IIECTH BUIOB, @ TAKKE
IpYyroii TeopeTHndecKuii Matepuai u npusereHnbie yeptexku B [OCT 2.305-2008.

[Ipu n300paxeHNH HECIOXKHBIX JAeTaieil HeT He0OX0JMMOCTH BBIMOJIHATD BCE €€ IECTh BUJIOB.
OOBIYHO OIPaHUYMBAIOTCS TAKUM KOJMYECTBOM BHUJIOB, YTOOBI hopMa U pa3Mephl I€TalH MOJTHOCTHIO
Y OJTHO3HAYHO OMpPENEeIUTUCh 10 YepTexy. Yallle BCero orpaHnyuBarOTCs IJIaBHBIM BUAOM, BUAOM
CBEpXY U BUJIOM CJIEBa.

[Ipuctynas K BBINOJHEHUIO 4YepTeXka, 3aMepuB (GopmaT, HAUepTHUB PAMKYy M OCHOBHYIO
HAJMKCh, ClIeyeT 0OpaTUTh BHHUMAaHHUE Ha MPaBWIbHYIO KOMIIOHOBKY, uT0oObI paccrosinus C u B
MEeXAYy BUIAMH U OT BHJOB J0 PAMKH WU YTJIOBOM HAaAMUCH ObLIM MPUOIHU3UTENHHO PaBHBIMU (C
Y4€TOM IMPOCTABJICHHBIX IOTOM Pa3MEpPOB). DTU PACCTOSHUS JIETKO PACCUUTATh, UCHIOIB3YS TPU Ta-
OapuUTHBIX pazMepa.

Ueprexx HE0OOXOMMO BBITIOJIHATH, BO3MOXHO, KpyIHEe, Mpuoeras K MaciTadaMm yBETUYCHHS
2:1;2.5:1;4: 1; 5: 1. llpenynpexaenue — HeT Maciitabos 1.5: 1 u 3: 1! JInunueie getanu, UMErOIIne
MIOCTOSIHHO WJIM 3aKOHOMEPHO MEHSIOIIEECs MoTepeuHoe ceueHue (Bajuk, U T.11.), JoMycKaeTcs n300-
paxaTh C pa3pblBaMHU. DJIEMEHTHI jJeTaiu (0TBepcTHs, (acKH, Ma3bl U T.IL.) Pa3MEPOM Ha YEPTEKE
2MM. U MEHee peKOMEHAYeTcs M300pakaTh ¢ OTCTYIUIEHHEM OT Macilutada, MPUHSATOrO ISl BCErO
M300paxkeHus, B CTOPOHY yBelW4yeHHs. Bce Tpu BuIa CTPOSITCS MOUYTH OJHOBpeMEHHO. Ecnmu Buj
HMEET OCh CHMMETPHH, HAUMHAIOT C HEe.

[Tockonbky Kaxaas TeXHHUECKas JeTallb, Kakoi Obl CII0XHOM 1Mo opMe OHA HU Kazaiach, CO-
CTOUT U3 psJa U3BECTHBIX T€OMETPUUYECKUX Tel (Mpu3Ma, MUpaMHaa, Iap, KOHYC, HMUIUHIP, TOP)
HE0OX0IMMO MBICIIEHHO PacuJIeHHUTh JeTallb Ha 3TH Tena. [locne aToro mocrpoeHne npoexIuii coBo-
KYITHOCTHU 2JIEMEHTAPHBIX T€OMETPUIECKIX (POPM YK€ HE BHI30BET 3HAUUTENBHBIX TPYIHOCTEH. ITOT
9Tan OYeHb BKEH, O HEM CJIEyeT MOCTOSHHO MIOMHUTH NP BHITIOJTHEHUU YepTexkei, T.e. Heo0X0-
JIMIMO BBIPa0OTaTh B ce0e KOHCTPYKTHUBHBIM MOAXO0]T K JIFOOO0M JeTau, a He YePTUTD «CIIETOY CHITYIT
JIETaIu.

[Ipu BBIOTHEHNHU BUJA CIIEBA BCE pa3Mephl 10 BBICOTE OepyTcs ¢ IIaBHOTO BUJA (UCHOJb3Y-
eTcs peiCIIrHAa), a BCe pa3Mepsl Mo TONIIHE OepyTCs ¢ BUAA CBepXy (UCIonb3yeTcs HUpKYIb). Taxk,
IIOCTPOEHHUE LUJIMHJIPA U CPE30B NapalieNIeNuIe a cleAyeT HauaTh C IJIaBHOTO BUJIA.
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[Ipumepom Gosiee CIOKHOU ACTAId MOXKET CIYXHUTh KOJadoK. Ero HapykHasi MOBEpXHOCTh
SIBJIIETCS COUYETAaHHWEM TOBEPXHOCTEH MPaBUILHON IIECTUTPAHHOM MPU3MBI, KPYTOBOTO TOpa, Mps-
MOT0 KpyroBOT0 IMWJIMH/pA U 1apa. BHyTpeHH:S MOBEPXHOCTH CKIIAABIBAETCS U3 IOBEPXHOCTEH Ipsi-
MOTO KPYTOBOT'O YCEUEHHOTO KOHYCa, MPsIMOTO KPYyroBOro LHMJIMH]Ipa U KOHyca. Bus crnea siBiseTcst
BEIYLIUM IIPU MOCTPOCHUU OCTAJIbHBIX BUIOB.

N
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HanoxenHoe ceuenue HaKJIaabIBaA€TCs Ha caMoO H306pa>1<eHHe B TOM MECTE, B KOTOPOM HEOO-
XO0JHMMO ITOKa3aThb €1ro (bOpMy HpI/I 9TOM Ha I/I306pa}KeHI/II/I JOJIDKHO XBAaTHUTh MECTA IJId PasMEIICHUA
3TOTI'0 HAJIOKCHHOI'O CCUCHU .

[[J'IH KOHTYpPa HAJIOKCHHOI'0O CCUCHUA NMPHUMCHACTCA CIUIOIIHAA TOHKAsA JIMHUA TOJIH.IHHOﬁ S/3,
IIpHUYIEM CaM KOHTYD I/I306pa)KeHI/I$I B MCCTC PACIIOJIOKCHUA HAJIOKCHHOI'O CCYCHUS HE IIPCPBIBACTCA.

Ecnu nHanoxxeHHoe ceueHne CUMMETPUYHO, TO YKa3bIBAIOT IITPUXITYHKTUPHOU TOHKOM TMHUEH
e€ och cuMmMeTpur. Ecnu ceyeHre He CHMMETPHUYHOIO, TO IPUMEHSIIOT PA30MKHYTYIO JIMHUIO TOJIIIIH-
HOU S - 1,5S u yKa3bpIBalOT CTpeIKaMU HAMPABJICHUE B3IJISIA.

CequI/Ie, BBIHCCCHHOC I10 ceKymeIZ IIJIOCKOCTH, 11O WM HaAI I/I306pa)KeHI/ICM netanu. Hemo-
CpCACTBCHHO Ha HlTpI/IXHYHKTPIpHOfI JIMHUH, KOTOpad YKa3bIBaA€T MECTO, I'I€ NPOXOAUT CCKYIIasi
IUIOCKOCTh. JTO BHIHECCHHOE CCUCHHUE HCO6XO)II/IMO pasMeliaTb Ha HCKOTOPOM PACCTOSAHUHA OT n300-
paxKCHUA OCTAJH, yTOOBI Ha HEM MOYKHO OBLIO HAQYCPTUTH BBIHOCHBIC U PAa3MCPHBIC JIMHUU, a4 TAKKC
MMPOCTaBUTH Pa3sMEpPhbI.

Ecnu ceuenue, BBIHECEHHOE 0 CEKYILEHN MIOCKOCTH, HECUMMETPUYHO, TO MECTO, I'IE TIPOXO-
JIMT CEeKYIask INIOCKOCTh 0003HAYAIOT ABYMsI PA30MKHYTBIMH JIMHUAMH TOJIIMHOM S-1.5S, Kk kax0it
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M3 KOTOPBIX MOAXOJAUT CTPCJIKA YKa3bIBaroliasa HAIIPABJICHUC B3TJIAAA. B »ToMm CJIydyac caMO HCCUM-
MCTPHUYHOC CCYCHHUC, BBIHCCCHHOC I10 ceKymeﬁ IIJIOCKOCTH, BBIIIOJIHACTCA C YUCTOM HAIIPaBJICHUA
B3TJIA4a

Ecau paaoMm € I/I306pa)KeHI/ICM npeamMeTa HC XBaTaCT MCCTa JId CCUCHUS, BBIHCCCHHOTI'O 1O CC-
Kymeﬁ IIJIOCKOCTH, TO UCIIOJIB3YIOT CCYHCHHUE, BBIHCCCHHOC B CTOPOHY OT ceKymeI”d IUIOCKOCTH. B 3TOM
cJIydac ImocjcaHee pacuojararoT B JIF00OM CBOOOJHOM MECTE qcpTeKa.

B sTOM ciiyuae pacnoliokeHHe CeKyllel MII0OCKOCTH Ha caMOM M300pakeHUH IpeameTa 000-
3HAYAIOT JBYMsI Pa30MKHYTBIMHM JIMHUSAMU TOJNIIUHOW S-1.5S, K KaKIOH M3 KOTOPBIX MOIXOAUT
CTpeJKa, YKa3blBarolllas HampapieHue B3risga. Kaxnas pasoMkHyTas JUHUS CO CTpPENIKOl 0003Ha-
Yal0T OJIMHAKOBBIMH ITPOMUCHBIME OYKBaMU PyCCKOTO ani(aBUTA.

BriHeceHHOE B CTOPOHY OT MJIOCKOCTH ceYeHHe 0003Ha4at0T 0AMHAKOBBIMU MTPOMUCHBIMU OYK-
BaMHU pycckoro ajgasuta o tuny “A-A” (Bceraa TOJIbKO ABYMs, Uepe3 TUPE, TONIUHON S/2, mapai-
JIeTbHO OCHOBHOM HaAmucH uepTexa ). [lonbop OykB pycckoro andasuta st 0603HaueHHs n300pa-
KEHHUU JOJDKEH TPOM3BOIUTHCS 0€3 MOBTOPEHUH M B al(paBUTHOM TIOPSIIKE B TpeNeax KaskJoro
dbopmarta ueptexxa. BykBel B 0003HAYEHUH JIOJDKHBI OBITH HA OJIMH — JIBa HOMepa mpudTa 060bIIe
udp pa3MEepHBIX YHCET HA TOM K€ YepTEeKe.

Ecnu B ceyeHnn mokazaHo n300pakeHUE OTBEPCTHH, IMOJTYICHHBIX C TIOMOIIIBIO TEJ BPAICHHUS
(HampuMep ¢ MOMOIIBIO CBEpIIa), TO HEOOXOIMMO JIOTIOJTHUTh CEUCHUE JTMHUEH.

Ecnu mpu mpoBeieHnn cexyIei mIoCKOCTH MOJIy9aroTCsl He CBSI3aHHBIE JPYT ¢ ApyroM (par-
MEHTBI U300pKEHH, TO B 3TOM CITy4ae BMECTO CEYCHHS HEOOXOIMMO BBHITIOJIHUTH pa3pes.

Pa3pe3 — 310 M300pakeHue mMpeaMeTa, MBICICHHO PacCeYeHHOrO OJHOM MM HECKOJIbKUMU
wiockocTsaMu. Ha pa3zpese nokaspiBaeTcs TO, YTO HAXOIUTCS B CEKYILEH MITOCKOCTH M YTO HAXOAUTCS
3a Hell. MbIclieHHOe pacceyeHHe MpeaMeTa OTHOCUTCS TOJIbKO K JJaHHOMY pa3pe3y M He BJIEUeT 3a
co00l M3MEHEHUE APYTUX U300PAKEHUM TOTO Ke TPEIMETa OT MOJIOKSHHS CEKYIIEeH ITOCKOCTH.
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Ecnu npeaMer cMMMeTpUYHBIH, TO HEOOXOAMMO COEIMHATH YacTh BUJA M YaCTh COOTBETCTBY-
niero paspesa. Eciin coemuHAI0TCS OJIOBMHA BUJIA U TIOJIOBHHA pa3pe3a, KaXk bl U3 KOTOPBIX SBJIS-
eTcs CUMMETPUYHON (PUTYPOi, TO pa3zienstoneil TMHUEH CITy)KUT OCb CHMMETPHH.
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Ecnu HEeoOx0mmMo moka3aTh yCTpOMCTBO MpeaMeETa TOIBKO B OTIETLHOM, Y3KO OTPAaHUYEHHOM

€ro MecTe, TO MPUMEHSIOT MECTHBIN pa3pe3, KOTOPBIM BBIACISIETCS HA BUJE CILIOIIHON BOJHHUCTON
JIMHUECH.
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[Ipy BBIMOJMHEHUU CIOXKHBIX pa3pe 30B HUKAKOM JMHUU, pa3rpaHUYMBAIONICH M300paxeHue,
MOJIy4YEHHBIE OT Pa3HBIX IJIOCKOCTEH, He MpoBoaAT. JIoMaHbIil pa3pe3 TpeOyeT mpeaBapuTens HOTO
MOBOPOTA CEKYIIUX MIOCKOCTEH A0 MOI0KEHHs, KOTJ]a OHU OYAYT a pajuiedbHbl COOTBETCTBYIO IIEH
MJIOCKOCTH MPOEKITUH.
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Takue creHku Tumna pedep KecTKOCTH, CIUIIBI KOJIEC, HE ITyCTOTEIbIE BAJIbI U T. II. MOKa3bIBa-
I0TCSl YCJIOBHO HE 3aIITPUXOBAHHBIMHU, €CJIM CEKYIIasl IIJIOCKOCTh HalpaBiieHa BAOJIb OCH WM JIIUH-
HOM CTOPOHBI TAKOTO MPEIMETA.

l'opuzonTaneHble, (GpOHTATIBHBIE W MPOQUIbHBIE pa3pe3bl HE 0003HAYAIOT, €CIIM CEKyIas
IUIOCKOCTb COBIIAAET C MJIOCKOCTHIO CHMMETPHH IIPEIME Ta,  COOTBETCTBYIOLINE N300paKeHNUs pac-
IIOJIOKEHBI HA OJHOM U TOM K€ MCCTEC B HGHOCPGHCTBGHHOﬁ HpOCKHHOHHOﬁ CBs3U U HC pa3acCiICHbI
KaKUMHU-JTH00 APYrUMH W300paKEeHUSIMA

He o603HauaroTcst Takke MeCTHbIE pa3pesbl. B ocTanbHBIX cllydasx pa3pe3bl 0003HaYaroTCs
aHAJIOTMYHO 0003HaYeHUsIM ceueHuil. [1pu ci1oxkHOM pa3zpese MpoBOJAAT HE TOJIBKO HAYaJIbHBINA U KO-
HEYHBIN IITPUXU PA30OMKHYTOM JIMHUM, HO U y NIeperuOoB JnHuu ceueHus. Eciu paspes u cedyeHue
CIIEIaHO € MOBOPOTOM, TO JOJKEH OBbITh JOOABJIEH 3HAK MOBOPOTA C YKa3aHHEM YIJla, HA KOTOPBIH
OBLIT OCYIIIECTBJICH TIOBOPOT.

DTOT 3HAK MPEACTABISIET COO0H OKPYKHOCTh, TMAMETPOM SMM CO CTPEJIKOH, pacIioI0KeHHON
Ha 3TOM OKPY>KHOCTH..

OTtnenbHBIC BapHAHTHI 33JJaHUSI MOTYT IOTPEOOBATh OT CTYJACHTA 3HAHHS YAaCTHBIX CIIyJacB
oopMIICHHS Pa3pe30B M CCUCHHUH, a TaKXKe JPYTMX YCIOB HOCTEH M ympomieHui. B 3Tux ciydasx
HeoOxoaumo ooparuthest kK ECK.

L |
| |
|

[Ipexnae yeM NPUCTYNUThH K 3aBepIIAOLIed U OYeHb OTBETCTBEHHON YacTu 0(OpMIICHHS uep-
Texka, cnenyet BHuMarenbHo u3yantb [OCT 2.307-68 (1-it u 2-it pa3nersr).

B 3TOM 3amanuu pa3mMepsl IPUXOIUTCS CTaBUTH ITyTEM TPEIBAPUTEIHLHOTO 0OMepa JTHHEHKON
HauepUYeHHBIX Ha KapTouke Aertaneil. Cieayer oOpaTHUTh BHUMaHHE Ha Y)Ke MPOCTAaBICHHBIC B BapH-
aHTe pa3Mephl U Ha MaciuTal u300pakeHus. Pazmepsl Bcersia cTaBsTCs TOJBKO HCTHHHBIE, O€3 ydeTra
MmaciiTaba yeprexka. KonmuecTBo pa3MepoB Ha 4epTexe JOJKHO ObITh MUHIMAJIbHBIM, HO JIOCTAaTOY-
HBIM JUISl U3TOTOBJICHUS ¥ KOHTPOJIS n3aenus. He pekoMeHIyeTcsi CTaBUTh OOJIbIIE pa3MepoB, YeM
Tpebyercs.
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OO1mas MeToJ1Ka HAaHECEHUS Pa3MEPOB COCTOUT B TOM, YTO JI€TaIb MBICJIEHHO PaCWICHSIOT Ha
TE JIIEMEHTHI, U3 KOTOPBIX OHA COCTOUT (OTAEIBHO HAPYKHASA U BHYTPEHHSA (hopMa), U I KaXKJIOTO
JJIEMEHTA IPOCTABIIAIOT Pa3sMEpBl, ONPEAECIAIONINE €r0 BEIMYMHY M I0J0XKeHUe B Aeranu. Kpome
TOTO, YKa3bIBAIOT rabapUTHBIC Pa3MepHl - JUTMHY, IUPHUHY U BBICOTY JICTAJIH.

Pa3zMep Ha ueprexe yKa3bpIBaeTCs TOJIBKO OJMH Pas.

[IpuBsi304HbIE WJIM KOOPJMHATHBIE pa3MEphl MPOCTABIISIIOTCS OT ONpPEAENIEHHBIX OBEPXHO-
CTEH, MPSAMBIX U TOYEK, BEIOPAHHBIX B KaUe€CTBE pa3MEpHbIX 0a3 (ONOpHBIE MJIOCKOCTH AETalH, €€
TJIaBHBIE OCH U T.11.).

Tena BpameHust KOOPIUHUPYIOTCS MO OCEBBIM HITU IICHTPOBBIM JIMHUSM, a HE TI0 00Pa3yIOIIHM.
Ecnau rpynnoBeie 2JIeMEHTHI 1€Tadu OJMHAKOBBIE IO BEJIIMYMHE U 110 HA3HAYEHUIO, PACIIOJIOKEHBI
CUMMETPUYHO OTHOCHUTENIBHO TJIaBHBIX OCEH JAETalu, TO CTABUTCS OOLIMN MEXKIIEHTPOBON pa3zMep
ITUX JJIEMEHTOB.

Pa3mepsl, oTHOCSIIMECS K OTAEIBHOMY 3JIEMEHTY AETajH, CIeyeT IPyHIUpOBaTh U MPOCTaB-
JSTh Ha TOM MECTE 4YepTexka, IIe ITOT IEMEHT Hanbosee sIcHO u300paxeH. JlnaMerpsl UIUHAPU-
YEeCKHUX U JIPYruX MOBEPXHOCTEHN BpallleHHsI 1ierecooOpa3Hee CTaBUTh Ha TOM BUJIE UJTH pa3pese, Ie-
YKa3bIBAETCS U JUIMHA 3THUX IEMEHTOB. [/ «TJIyXoro» OTBEpCTHS yKa3bIBaeTCs JJIUHA TOJBKO €ro
HWIMHApUYecKor yacTu. He pekoMeHayeTcsl mMpoCTaBisiTh pa3Mepbl Ha HEBUIUMBIX KOHTYpax Jie-
tanu. [IpocTaHOBKY pasMepoB Jjisi HapyKHOW M BHyTpeHHEH (OpMbl JeTalu CJIeIyeT BBINOJIHSTH
pas3aenbHo, T.€. TI0 pa3Hble CTOPOHBI OT N300paxeHus. Pasmep pannyca 1yru OKpy>KHOCTH CTaBUTCS
Ha TOM BHJIE, TJI€ €CTh €€ OUepTaHHe.
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He npocraBnsirorest pa3Mepsl Ha HCKaXEHHBIX H300paKECHUSAX, HA JIMHUH MIEPEX0a MOBEPXHO-
CTEH, Ha TOJILIMHY CTEHOK Yy Tel BpalleHus. Eciau nerans orpaHideHa KpUBOJIUHEWMHON IIOBEPXHO-
CTBIO U PANyC KPUBU3HBI 3aKOOPJMHUPOBAH, MOKHO rabapUTHBINA pa3Mep OMYCTUTh.

Pa3mepsl Ha "epTexke claeayeT MPOCTaBIATh B BUAC HE3AMKHYTOH IENH, T.€. MPU HATUYUU Ta-
OapUTHOTO pa3Mepa OIYCKaeTcs pa3Mep HauMeHee OTBETCTBEHHOTO dyieMeHTa. He pekomenmyercs
pa3Mepsl BceX KOHIIGHTPUYECKUX OKPY>KHOCTEH CTaBUTh Ha OJTHOM BHJIE.

Pa3MepHI)IC JIMHUHW OPOBOAATCA MCKAY KOHTYPHBIMU, HCHTPOBBIMU U BBIHOCHBIMU JIMHUAMMU,
JKeJlaTelbHO BHE M300pakeHUH, ¢ paccTosiHueM He MeHee 6-10 MM apyr oT apyra. Bennunna ctpenok
J0JKHA OBITH BBIIEpKAaHA OJJMHAKOBOW Ha BCeM depTeske. B ciydae HepocTaTka MecTa JUisl CTPENKH,
n3-3a2 OJM3KO PACIOJIOKEHHON KOHTYPHOU JIMHMH, MOCIEAHss JOJDKHA ObITh mpepBaHa. Criemyer
CTPCJIKU 3aMCHHUTDb TOYKaMHU UJIM HITpUXaMHu, KOT'Jia pa3MCpPbl UAYT IICHOT-IKOI\/II, H HET MECTa IJid CTpC-
JIOK HpHHfITOfI JJIWHBI.

BbIHOCHBIE IMHUM, KaK U pa3MEpPHBIE, IPOBOIATCS CIIOIIHOM TOHKOM MPSMOM M 3aBOJATCA 32
CTPEJIKU pa3MEpHBIX JUHUN HA 2-5 MM. OHU HE JOJDKHBI NIEPECEKATHCS C «UYKUMU» pa3MEpHbIMU
JUHUSAMU (BBIHOCHBIE JIMHUU JIPYT C IPYTOM MOTYT I€PECEKaThCs).

Pazmepnoe uucno (mpudt Ne 5) cnenyer nucats Haja pasmepHoi tuHuel. [lepeceuenue umncna
KaKUMH-ITH00 JTNHUSIMHU YepTeIKa HEAOIIYCTUMO.

Henb3s paznensars 3naku @, R ot pazmMepHoro uncia, nu@psl B yuciax KAKUMU-THO0 TUHUSIMH.
B ciydasix mpocTaHOBKH pa3MEpHBIX YHCEN OJHOTO TIOJ] IPYTHM HX CJIelyeT pa3MenlaTh B maxmMaT-
HoM Topsizike. IlITprxoBKa B MecTe pacrosiosKeHHs Ynciia mpepbiBaercs. [Ipu BepTHKAIBHO pacmo-
JIO’)KEH HOM Ha 4YepTeKe pa3Mepe YHCIO MHILIETCs TakK, YTOObl €ro OCHOBaHHE ObUIO 0OpalleHo
BIIPABO.

[IpoctaBuB pazmepsl, HEOOXOAUMO BHUMATEIBHO WX MPOBEPUTH O IJIMHE, IIUPUHE U BBICOTE,
HET JIM MPOIMYICHHBIX UM MOBTOPSIIOIIMXCS, BE3/I€ JIU CTOAT HEOOXOAUMbIE YCIOBHbBIE 3HAKU.

CrnenyeT MOMHUTbH, YTO MHXKEHEpHas Tpaduka OTHOCUTCS K TPYILOEMKUM IpeameTram. YToObl
BBITIOJIHUTH BCE 3aJJaHMsI COTJIAaCHO yueOHOMY rpaduKy Mpu HaMEeHbIIeH 3aTpaTe BpeMeHu, Heo0Xo-
JMMO TMPaBUJIBHO OPraHU30BaTh CBOIO padoTy.

Becsma PCKOMCHAYCTCA, XOTA 3TO U H€O6HSaTeHBHO, IpeaBapuTEIIbHOC COCTaBJICHUEC YCPHO-
BHKOB peI_HeHI/Iﬁ IIOCTAaBJICHHBIX 3aJad4. HpI/I 9TOM O6Hap}/)KI/IBaIOTC5I HCACHBIC MECTAa, Tpe6y}01une
Pa3bACHCHUA B y‘IC6HI/IK€ WK 'y IIperiogaBaTcelis. Henecoo6pa3Ho BBIIIOJIHATD TAKMC YCPHOBUKH Ha
nucuei 6yMare «B KIIETKY», MOXXHO OT PYKH. 9T0 JaCT BO3MOXXHOCTbB 0oJiee KaueCTBEHHEI

MU C/IeTIaTh YePTEeXKH, N30eKaTh UX Mepeaenku. YepTexu HeoOX0IMMO BBITIOIHATH Ha UePTEkK-
HOU Oymare, MpUMEHsSI COOTBETCTBYIOIIYIO OPITEXHUKY, TOOUBAasICh TOYHOCTU U aKKypaTHOCTH B
MIPOBEJICHUU BCEX JIMHUIA U 0POPMIICHUN HAAMUCEH.

ITocne Toro, kak Ha 4epTexe pelieHbl Bce BOIPOCHI, MpernojaBareib CBOSH MOANUCHIO (B OC-
HOBHOM Ha/IMMCH) pa3zpelaet ero o0BouTh. Kapanaani ciieayet 3aToOUUTh «JI0MaTOYKOW», YTOOBI OH
JI0JIrO€ BpeMs JeprKall OJIMHAKOBYIO TOJILIUHY JIMHUAU. [ IMHUI BUIMMOTO KOHTYpa MPUMEHSIOT
kapangamy Mapku TM unu M, i Toakux auaui — T wim 2T (B 3aBUCUMOCTH OT copTa Oymar).
TonmuHa TUHUA BUAMMOTO KOHTYpa J0JDKHA ObITh paBHa 1 MM. Bcee ocranbHble TMHUU JIOJKHBI
ObITh He ToHbIIE 0,5 MM. OOBOJKY HAUMHAIOT C YT OKpY)XKHOCTeH. Touka B IITPUXITYHKTUPHOH JIH-
HUM NIOHUMAeTcs Kak O4eHb KOpoTKas yepTouka. Ciemayer oOpaTuTh 0co00€ BHUMaHUE HA HIPUQT.
PexomentyeTcst mpeABapUTEIbHO MOTPEHUPOBATHCS B HaUepTaHUM OykB U nudp mpudta Ne 7, uc-
nonb3ys ueptexku 1,2 u 9 TOCT 2.304-81.

ITocne O6BO,Z[KI/I YCPTEK MPEABABIACTCA IMPEIOAABATCIIIO BTOPUYHO IJIA OCHKU Ka4CCTBA BbI-
MOJHEHHO M pa60TBI. Eciu YCPTECK YTBCPIKJACH U 34 HCTO IMOCTABJICHA OLICHKA, €TO HeO6XO,Z[I/IMO B TOT
K€ ICHb CAaTh Ha XpaHCHHUEC B IPCIIaAPATOPCKYHO Ka(be;[pm.
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