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1 METOJJMYECKUE YKA3AHMS JUISI OBYYAIOIUXCSI IO OCBOEHUIO
JACIUATIIAHBI

1.1 O01ue mookeHus

WnxenepHas rpaduka — ogHa U3 obaacTell BBIYUCIUTENIbHOW TEXHUKU B HACTOSIIEe BPEeMs B
3HAYUTENBHOM CTereHu omnpenenseT 3pPeKTUBHOCTh BHEIPEHUS aBTOMATU3UPOBAHHBIX CHCTEM B
cdepbl NPOEKTUPOBaHUS MPOU3BOJACTBA. [103TOMY cHenUalucTy ¢ BBICIIUM TEXHUYECKUM 00pa3o-
BaHUEM HEOO0XOIUM OOJBIION 00beM HAayuyHBIX 3HAHMH. YMEHUE KOHCTPYHPOBATh HEOTIEIUMO OT
CIIOCOOHOCTH MPOCTPAHCTBEHHO MBICIUTH. VHKeHepHas rpaduka, o0COOEHHO OMH M3 €€ pa3fesioB
— HauepTaTesbHas T€OMETPUs 3aHUMAET 0c000€ MECTO CPEeIU APYruX HayK, T.K. SBISETCS JTy4IIUM
CPEACTBOM DPa3BUTHS Yy YelOBeKa IMPOCTPAHCTBEHHOI'O BOOOpaXkeHMs, 0€3 KOTOPOro HE MBICIUMO
HUKAaKO€ MH)XXEHEpHOe TBOpuecTBO. [lenarornueckuii omnpIT MOKa3bIBAET, YTO YCBOEGHUE IIPE] METa
BO MHOT'OM 3aBUCHT OT 3aMHTEPECOBAHHOCTH B HEM ydaluerocs. I103ToMy uzydeHue mHKEHEpHOU
rpaduKu HEOOXOIUMO MIUIIOCTPUPOBATh U 3aKPEIUIATh €€ MPUIIOKEHUEM K BOIPOCaM H30paHHOM
CTYJEHTOM CHELHMAIBHOCTH. [TomyueHHbIe TPU 3TOM 3HAHUS CTAHOBATCS CPEICTBOM JUISl PEIICHHUS
MPaKTUYECKUX MH)KEHEPHBIX 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
MO3BOJIIET y CJ1a00 MOJTOTOBJICHHBIX B IIKOJIE TIO YEPUEHHUIO CTYACHTOB Pa3BUTh IMPOCTPAHCTBEH-
HOE MPE/ICTaBICHUE U B 3HAUUTEIBHON CTENEHU HAYYUTh UX JIOTUYECKU MBICIUTD.

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 moaroroBuTenbHONW OTHOCATCS OOIIME MPaBHUiIA BBIMOIHEHUS U OQOPMIICHUS YepTexel B
coorBercTBUM ¢ 'OCTamn ECKJI, reomerpuueckue MOCTPOEHUs NPU BbIYEPUMBAHUN KOHTYPOB
reOMETPHUECKIX (POPM, YIPaKHEHUS 10 OPTOTOHAIBHBIM IPOSKIUSAM MPH OCTPOCHUHU H300paske-
HUM (BUIIOB, pa3pe30B, CCUCHUN ).

B OCHOBHO} 4acTH pacCcMaTpUBAIOTCS MPaBUJIAa U IIPUEMBI BHIIIOTHEHMS 3CKU30B, YEPTEKEN
neranei, coOopounsIx yeprexeit, nydarorcs ' OCToI, oTHOCSIIUECS K TEPEUHCICHHBIM BHIaM Yep-
TEXKEH.

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. HayuuTs CTY€HTOB MOJIB30BATHCS CAMOCTOATEIHHO YICOHBIMU U CIIPABOYHBIMU MTOCOOWSI-
MU W y4eOHHKaMH B MIPAKTUKE YTCHHUS U BBHITIOJHEHUS YEPTEKEH W ICKU30B, O3HAKOMHUTH C BaXK-
Heummmu npasuinamu 'OCTos ECK/I.

4. CnocoOCTBOBaTh MPUBUTHIO CTYIEHTaM KYJIBTYpPhI TPYyJa: HaBBIKOB MPaBWILHOW OpraHu-
3aluyd paboyero Mecra, palUOHAIbHBIX MPHUEMOB PabOThl YEPTEKHBIMU U U3MEPUTEIbHBIMU HH-
CTPYMEHTAaMH, aKKypaTHOCTH ¥ TOUHOCTH B paboTe.



B nensix noBbllIeHHs] MHTEpeca CTYAEHTa K CBOEH CIELUATIbHOCTH M 3HAKOMCTBA C MEPBBIX
11aroB 00y4eHHUsl B By3€ C F€OMETPHUUECKUMH 00pa3aMH U 3J€MEHTaMHM KOHCTPYKIUH, AeTalsIMU U
cOOpOYHBIMHU €AMHUIIAMH, OTHOCSIIIUMHUCS K IPOPHIISIM BHIOPAHHBIX CHENHATbHOCTEH HE00X0AUMO
IIMPOKO HCIIOJIE30BaTh B MEIar OTMYECKOM MPaKTHKE MPUMEPbI KOHCTPYKTHBHBIX PeIIeHHH U (hopM,
CBSI3aHHBIX C NMPO(pUIEM By3a U YBA3bIBaTh IPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM MaTepuall
M3y4aeMoM TEMBI C MPAKTUKON Oyaymien nesTensHocTH. HeoOX0oaumMo NpuBOAUTE IPUMEpPHI, KOTO-
pBIe TTO3BOJIAT CTYACHTY HE MPOCTO 3alIOMUHATh, HO U MBICIUTH OJM3KUMHU €My 00pa3aMH, C UHTe-
pecom BocnpuHuMath HHpopmanuio. [lonoOHbIE mpuMepsl ciaenyeT moaoupaTh Mo Jr00i Teme
WH)XEHEPHOM rpaduke.

IIpy u3ydeHnn rocy1apCTBEHHBIX CTAHAAPTOB, KOTOPBIMU ITPOHHU3aH BECh KypC MHKEHEPHOU
rpaduKy CleyeT NpuydyaTh CTYyI€HTOB HE TOJIbKO YUTaTh M 3alIOMHUHATh TEKCT CTaHJapTa, a 100u-
BaThCsl OCMBICIIMBAHUSI €ro TpeOoBaHMiA, yuuTh OThICKMBaTh B TpeOoBaHusx ECK]] moruueckue
3JIEMEHTBI, KOTOPBIE MO3BOJIAT MOHATH U JIEr4e BOCIPUHUMATh U3y4aeMbIi MaTEpHAIL.

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

Taxkum 00pa3om, 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

IleneHanpaBieHHOE U CUCTEMATHYECKOEe O0yUeHNE CTYAEHTOB OCHOBAM Ipa)uuecKoi rpamo-
Thl OCYHIECTBIISIETCS HA MPAKTHUECKUX 3aHATHSX 10 noAarpynnam 12-15 yenoBek, myTeM BBIIOJIHE-
HUS Tpaduueckux padoT ¢ MaKCHUMaJbHBIM NPHUBJICUEHHEM Y4€OHHUKOB, y4eOHBIX MOCOOH, 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 3aHATUH. KpoMme 3TOro CTyAeHThl JOKHBI paboTaTh U BHE paclUCaHMsl, COIIACHO rpaduky
caMocToATeNbHON paboTbl. OCHOBHAs YacTh CTYJIEHTOB M3y4aeT WHXKEHEPHYIO TpaQuKy B T€UEHUE
1-ro cemecTpa o0y4deHHs. YUaliuecs HEKOTOPHIX HAIIPABICHUH U CIIEIHATILHOCTEH MPOXOIAT 00Y-
YeHHe HauepTaTebHOM reOMETPUH U HHKEHEPHOU rpadUKu B TEUEHUE JIBYX CEMECTPOB.

[To xaxxmol Teme CTyAEeHTHI IOJy4aroT WHAUBHUAYAJbHOE 3aJaHue. BapuaHTHOCTH 3a1aHui
npenynpexaaer (hopMarbHOE YCBOSHUE CTYIEHTAMU OCHOBHBIX MPAaBWJI M YCIOBHOCTEH, YUUT UX
CaMOCTOSATENIBHO JOObIBaTh 3HAHUS, CEPhE3HO U BAYMYMBO MOJXOJUTHh K PELICHUIO TOW WM MHOMN
3a1a4H.

[Tepen kaxxapIM rpaduyeckuM 3aJaHHEM IpPEnojaBaTelb OOBACHSIET CTyJAEHTaM MaTepua,
IIPU 3TOM HIMPOKO MCIOJB3YIOTCS IMPE3EHTALNH, TUIAKaThl U HarjasAHble nocobus. Vcnonb3zoBanue
ClIaiiIoB 3HAYMTEIBHO OOJieryaeT paboTy mpenojaBaTeNss U COKpallaeT Bpems, HeOOXOoIuMoe Ha
U3JI0KECHUE MaTepuala.

[Ipu u3yueHuu rocy1apCTBEHHbIX CTAHJAPTOB, O€3 3HAHHS KOTOPBIX HEBO3MOXKHO I'PaMOTHOE
BBINOJIHEHHE 33aJaHUi, HEOOXOIUMO NPUYUYaTh CTYAEHTOB HE TOJIBKO YMTATh U 3allOMHHATH TEKCT
CTaHAapTa, a 1OOMBAThCSI OCMBICIMBAHUS €ro TPEeOOBAaHWM, MCHONB3Yys MPU ATOM HIUTIOCTpPAIUH,

PHUCYHKH, IPUMEPHI U3 TpapuuecKux padoT. YUHUTh CTYIAEHTOB OTHICKMBaTh B TpeboBaHusix [[OCT
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JIOTMYCCKUEC DJIEMCHTBI, KOTOPLIC ITO3BOJIAT IOHATH U JICTY€ BOCIIPUHUMATD HSy‘IaeMBIﬁ Marcpual u
HU3Yy4acMbIC CTAHAAPThI.

Heo6x01uMo MOCTOSIHHO (PMKCUPOBATH U 0000IIaTh XapaKTepHbIe OUIMOKU CTYACHTOB, BBISB-
JSATh UX MPUYMHBL, aHAJIM3UPOBATh HA 3aHATUU.

Kaxplii mpernoiaBaTenb JOJKEH MOCTOSTHHO IPOBOUTH paboTy MO MPUYUEHUIO CTYAEHTOB K
CaMOCTOSITETTLHOM paboTe C KHUTOM, K YMEHHIO TOJIb30BaThC Y4€OHOM M CIPaBOYHOM JIMTEPATY-
poii. Crieyer npuy4yaTh CTYyJ€HTOB HAXOAUTh OTBETHl HA MHTEPECYIOIIME UX BOMPOCH! B Ipeiara-
€MOH JINTEPATYypPE, YTO NOBBICUT MPOYHOCTH 3HAHUM.

1.4 OcHoBbI HaYepPTATEJBLHOM reOMeTPUM U NPOEKIHOHHOE YepUeHune
[enbto 3anannii pasaena "[IpoekuroHHOe YepueHue" BIsSETCS:

1) nuzyuenue u npakrtudeckoe npumenenue 'OCT;

2) N3y4eHHe METO/I0B IPOESKIIMOHHOT O YePUCHHUS;

3) u3ydyeHue HEKOTOPBIX AIEMEHTOB T€OMETPUUYECKUX TTOCTPOECHUH;

4) mpuoOpeTeHre HaBBIKOB Pa0OTHI C YePTEKHBIMA HHCTPYMEHTAMU;

5) u3ydyeHue npaBui KOMIOHOBKH U300pKEHHI Ha YePTEKeE.

CaMOCTOSTEILHOE BBIIOIHCHHE 3alaHuA PAa3BUBACT HNPOCTPAHCTBCHHOC IIPCACTABIICHHUC U
MMOArOTaBJIMBACT CTYACHTA K BBIITOJHCHHIO MMOCIICAYIOIMIUX qepTe>I<eI71.

[To Teme "OCHOBBI HauyepTaTENbHOM T'€OMETPUM M MPOEKIIMOHHOE uYepueHue" Ha Kadeape
UMEETCs CIEAYIOIHUY METOAUYECKUNA MaTepral:

1) npesenrauus "lIpoexnnonHoe yepueHue",;
2) metoau4deckas pazpadborka "OdopmieHue yepTexeit”;
3) metoauueckas pazpabotka "[IpoekimonHnoe yepuenue".

HeoOxoaumo o0paTUTh BHUMaHHE CTYACHTOB Ha METOJUYECKHE pa3pabOTKH, T.K. B HUX
CKOHLIEHTPUPOBAH OCHOBHOW MaTepHal Jisl BBINOIHEHUS 3a/1aHus, JTaHbl BOIIPOCHI [Vl OJTOTOBKH
K 3auery. [lng Gonee moapoOHOro n3ydeHus: MaTeprala clieyeT peKOMEH0BaTh y4eOHUKHU U CIIpa-
BOYHUKH TTOCIICAHUX JIET U3JaHHS. UMEIOIUecs B OMOIMOTeKe YHUBEPCUTETA.

[Ipu 0OBsiICHEHUHW TIEpBOrO 3aMaHusl HEOOXOIMMO JaTh CTYACHTaM OTUETIMBOE IMpECTaBJe-
HUE KaK 0 CAaMOM IPOIeCcCe MOTYUYeHHs BUAOB, CEUCHUN U Pa3pe3oB, Tak U O MpaBHIIaX uX rpaduye-
CKOTO BBITIOJIHEHHS. He MeHee BaXKHO YSICHUTBH MPAKTHUUYECKOT'0 MCIOJIb30BAHMS CEUCHHMM ISl 9KO-
HOMHHU BPEMEHHU HW3TOTOBIICHUS YepTeka M ero ureHus. [IpemomaBarens TOMKEH MOMYEPKHYTH
BaKHOCTh TMMOKMCKa Oejiee palMOHAIBLHOrO Crocoba pemieHus: rpa@uueckux 3aaad, MOCTOSHHO s
M0 MyTH BO3MOXXHOT'O COKPAIIEHUs] KOJIMUECTBA U300paKEHUM, COXpaHssi BMECTE C TEM IOJHOE U
HCUYEPITHIBAIOIIHNE MPEICTAaBICHUE O (opMe JeTaIM U COCTABJISIONMUX €€ DJIEMEHTOB.

[Ipexxae yeM MPUCTYNUTH K BBIMOIHEHUIO 3a/laHUi, HEOOXOAUMO U3Y4YHTh MpaBuiia ohopm-
nenus yeprexei cornacHo crangapram 'OCT 2.301-68, TOCT 2.302-68, 'OCT 2.303-68, TOCT
2.304-81, TOCT 2.305-2005, 'OCT 2.306-68, 'OCT 2.307-2011, a umenHO: (opMaThl, MacIITa-
Obl, TUIIBI JIMHUMA, IIPUQTHI, IITPUXOBKA B pa3pe3ax M CEUCHUSX, MPOCTAaHOBKA Pa3MEPOB, BHITIOIHE-
HHUE BUJIOB, Pa3pe30B U CEYCHUM.

3aanne BBIMTONHIETCS KapaHaamoM Ha jgucTtax popmara A3 (297x420).

B MEPpBOM 3aJlaHUH, UCIIOJIb3Ys1 TJIaBHBIM BUJ U BHUJI ClIeBa BaJIMKa, CJICAYCT HAUCPTUTD I'JIaB-
HbBII BHJ BajlMKa U TpHU €ro CCYCHU - HAJTOKCHHOC, BLIHCCCHHOC Ha MPOAOJIKCHUC CIICa CCKYH.Ieﬁ
IIJIOCKOCTH U BBIHCCCHHOC B CBO6OHHOC I1OJIC YCpTCIKa.
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Bo BTOpOM 3agaHuu 1o JBYM BHJIAM JE€Tald HYKHO MOCTPOUTH TPU €€ BUAA U BBIITOJIHUTH
pa3pessbl, coeJMHEeHHbIE ¢ Bugamu. CreayeT oOpaTuTh BHUMAHUE CTYJEHTOB Ha MPAaBUIBHYIO KOM-
MTOHOBKY, YTOOBI PAacCCTOSHUE MEXy BUAAMH U OT BHUJOB IO PAMKH WJIU OCHOBHOW HAAMUCH ObLIN
MPUOJIM3UTETHFHO PABHBIMH C YUETOM MPOCTABJICHHBIX 3aT€M pa3MepoB. YacTo CTYAEHTHI pacmosia-
raloT BBIHECEHHBIE CEYCHHS - OYCHb OJM3KO K IJIaBHOMY BHUY BaJIMKA, HE OCTABJISAS MECTa JIJIsl TIPO-
CTaHOBKH pa3MmepoB. lloanuckiBas depTexk K 0OBOJKE, MOKHO HAIIOMHUThH CTYACHTaM, 4TO HaJo-
JKEHHOE CEUEHHE BBIITOIHACTCS CINIONTHON TOHKOM JIMHUEH.

Brermonasas pa3pe3bl, COCAMHCHHLIC C BUAAMU, CTYACHTBI 4aCTO JOITYCKAIOT OHII/I6KI/I, 3aMCHA
pasaAcIEoIYy0 JIMHALO, KOTOpOﬁ CJIYKUT OCb CUMMCTPHUH HaA CIJIOIIHYHO OCHOBHYIO JIMHUIO.

B Tperhem 3amannu HE0OXOMMO BBITOJIHATE MPEAJIOKEHHBINA 110 BAPUAHTY CIIOKHOM paspes.
3neck HeoOX0IUMO O0paTUTh BHUMAHHME CTYIEHTOB Ha TO, YTO €CIH CEKYIIHe IJIOCKOCTH Mapal-
JIeNbHBI OJTHOW M3 OCHOBHBIX IJIOCKOCTEH MPOEKIMHU, TO JAHHBIA pa3pe3 BBIMOIHAECTCS Ha MECTE CO-
OTBETCTBYIOIIEro Buaa. He MeHee BaKHO MOTYEPKHYTh, YTO MPHU BBHIMOJTHEHUHU CIOKHBIX Pa3pe30B
HUKaKON JIMHUH, pa3rpaHUuMBaIOIIeH U300paxeH s], MOJy4YeHHbIE OT Pa3HBIX MJIOCKOCTEH, HE Po-
BoaAaT. JlomaHblil pa3pe3 TpeOyeT mpenBapuTeNbHOrO MOBOPOTA CEKYIIHUX TIOCKOCTEH 0 MOJI0XkKe-
HUS, KOTJla OHM OyAyT MapajuleIbHbl COOTBETCTBYIOLIEH MIOCKOCTH MPOEKIUH, ITOCIE 3TOr0 pa3pes
MPOEIUPYETCS] HA MECTO COOTBETCTBYIOIIETO BOJIA.

Bo- BTOPbIX, TOHKHC CTCHKH THIIA pe6ep JKCCTKOCTH ITOKAa3bIBAOT YCJIIOBHO HE3AIITPHUXOBAH-
HBIMH, €CJIN CCKYIIAas IMJIIOCKOCTh HAITpaBJICHA BIOJIb JJIMHHOM CTOJIOHBI TaKOI'O pera.

Bo Bcex 3amaHusix cTyJeHTaM HE0OXOMMO MPOCTaBUTh Pa3Mephbl. ITO OYEHb OTBETCTBEHHAS
gacTb O(OpMJICHHS YepTeka, MOITOMY CTYACHTaM HEOOXOIUMO HAOMHUTH OCHOBHBIE MpaBUia
HAHECEHMsI pa3MEpOB:

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

2) KOJIMYCCTBO pPasMCPOB HA YCPTCIKE MOJIKHO OBITH MHHHUMAJIBHBIM, HO JOCTAaTOYHBIM JIA
HU3TOTOBJICHUS U KOHTPOJIA U3ACIIUSA

3) 00sA3aTenbHO HAHOCAT rabapUTHBIE pa3Mephl, a TAKXKE Pa3MEPbI, ONPEESIoUe BEIUUNHY
U TIOJIOKEHUE KaXKJIOr0 3JIEMEHTA JIeTallH;

4) pa3Mepsl, OTHOCAILIUECS K OTACIBHOMY 3JIEMEHTY JETalld CIEAYEeT IPyNIHUpPOBaTh U IpO-
CTaBJISITh HA TOM MECTE YepPTeka, 1€ ATOT IJIEMEHT Hanbosiee sICHO U300paxkeH.

Bce 3amanus nepBOHA4aIbHO BBIOJIHAIOTCS B TOHKUX JUHUAX. K KaXXI0My 3aHATHIO CTYIECHT
00s513aH BBINOJIHUTH Ty 4YacTh paboThl. KOTOpas pEeKOMEHJO0BaHa mperonaBaTeneM. Ha 3aHsATHIX
OCYILIECTBJISICTCSI KOHTPOJIb 3a PAaBWIBHOCTHIO BBINIOJIHEHU YepTexa. [Ipu crnaye yeprexka CTyneHT
00513aH MOSICHUTH JIIOOYIO YacTh BBIMOJIHEHHON pabOThl, OTBETUTh HAa TEOPETHUECKUE BOMPOCHI CO-
[JIACHO IIPOrpaMMe.

1.5 Dcku3npoBanme

[enpro 3amanust Mo Teme "DCKU3UpOBaHUE" SBISETCS MPUOOPETCHHE HABBHIKOB CO3/IaHUE IC-
KH30B T10 peajbHbIM feTansM. [Ipu cocTaBieHnn 3CKU30B HEOOXOAMMO MPUMEHSTH IIpaBuia, ycTa-
HOBJICHHBIE CTaHJapTaMH. He 3a0bIBasi, YTO XOTS ICKU3bl —IOKYMEHTHI BPEMEHHOT'0 XapaKTepa, Mo
COJICP)KAaHUIO OHM HUYEM HE OTJIMYAIOTCS OT pabouux ueprexeit neramu. Heobxomaumo, 4ToOBI Ac-
KH3bl OBICTPO U TIPOCTO YUTAIHUCH, HE COACPIKATN KAKUX-THOO0 M3JIUIIECTB U OTBEUAIH TPEOOBaHU-
SIM TIPOU3BO/ICTBA.

[Tpu oObsAcHEeHUM 3a7aHus ClieayeT OOpaTUTh BHUMAHHUE CTYACHTOB, YTO YacTO COCTaBJICHHE
ACKH3a MPEIIECTBYET BBITOJHEHUIO paboduero yeprexka, IodTOMY YeM TIaTelIbHee BHITOIHEH JC-
K13, TEM JIETYe COCTaBUTh YEPTEXk, N30eKaB OMIMOOK, BOSMOXKHBIX, €CITH ICKHU3 COCTaBJIEH HEOPEK-
HO. OOpaTuTh BHUMaHHE Ha OQOpMIICHHE 3CKH3a, 00BOAKY, MIPU(T. OCOOCHHO MPHU MPOCTAH OBKE



pa3mepoB. HeOpexxHOCTb, omynieHHass IPU ICKU3HOM BBIMOJIHEHUH YepTeKa MOXKET IMPUBECTU K
HEMpPaBUJILHOMY €Tr0 TOHUMAaHUIO, CIIEZI0BATENbHO, K Opaky Ha MPOU3BOJICTBE.

[Tpu 0OBSCHEHNH U MOCIEAYIONIEM UCIIOTHEHUH 3CKIU3a HEOOXOMMO 00paTUTh BHUMaHHUE Ha
stan Nel BbIOSHEHUS, OOBSICHUTH 3HaUEHHE ~TabapUTHBIX IPSIMOYTOJbHUKOB” B KOMIIOHOBKE JIU-
cra.

Crnenyer oOpaTuTh BHUMaHHUE Ha 0 OPMIICHHE 3CKH3a, 00BOJKY, MIPUQPT, OCOOCHHO TIPH TIPO-
CTaHOBKE pa3mMepoB. HeOpeKHOCTh, MOMYIICHHAS TTPH CKU3HOM BBIMIOJIHCHUH, MOXKET TIPUBECTH K
HETPaBUIBHOMY €T0 TTOHUMAaHHIO. CIIEJIOBATENILHO K OpaKy Ha POU3BOJICTBE.

B nomoms npenogaBatento A 00bACHEHUS Ha Kadeape UMeeTcs Mpe3eHTaus ~ ICKU3bl U
paboune yepTexu AeTanei”’, a Takke METOAUYEcKasi pa3paboTKa aHaJTOrMYHOIO Ha3BaHUS U METO-
nudeckas paspaborka "CoenuHEHHS AeTaliel'", Ha KOTOpbhIe CleayeT oOpaTUTh BHUMAaHUE CTYJICH-
TOB, T.K. B HUX COAEPKUTCSI OCHOBHOW MaTepuall JUlsl BBIIIOJIHEHUS 3a/1aHUs, a TAaKKE BOIPOCHI K
cnade 3auyera. /s Oonee moapoOHOr0 M3ydyeHUs MaTepuana CleayeT peKOMEHI0BaTh, YUYEOHUKU
MOCTIEAHUX JIET U3JJaHUsl, UMEIoIrecs: B OUOIMOTEeKe YHUBEPCUTETA.

Ha cnaiinax B mepBbIX KaJapax Mpeajaraercs MaTepual psia TeM, paHee HEe U3YYEHHBIX CTY-
JIEHTaMU —MEeCTHBIN pa3pe3. CiaenyeT 0ObSACHUTD, YTO OH MCHOJBb3YETCS B TEX JAETaNSX, e J0CTa-
TOYHO CIIOKHAsA KOHCTPYKIIUS, OOBSICHUTh, UTO OH OOJIEr4aeT PacKpbITHEe KOHCTPYKIMH JETAIU U
YMEHBIIIAET KOMUYECTBO M300paxKeHui. J[OMOMHUTENbHBINA BHI BCTPEUAETCS PeXe, U CTYACHT MO-
’KET HE BCTPETUTHCS C HUM B TpoLiecce 00yUeHHUs, IOATOMY CIIeIyeT MPHU OOBSICHEHUN OCTaHOBUTH-
Csl Ha HEM ToApoOHee, 00BIACHUTD, YTO ATO HE MPOCTO BUJ "MO CTpeKe”, B YaCTHOCTH OJUH U3 OC-
HOBHBIX BHJOB, PACIIOJI0XKEHHBIX BHE MTPOEKIIMOHHOM CBSI3U, KaK 4aCTO OTBEYAIOT CTYICHTHI, a BUJ
Ha JONOJHHUTEIBHYIO IJIOCKOCTh, NMEPIECHANKYISIPHYIO OCHOBHOM M HapayjieNbHYI0 (GHUrype, mpo-
eIUpPyeMOi Ha OCHOBHYIO IUIOCKOCTh IPOEKIUi ¢ uckaxxenueMm. Ha 3Tom xxe kaape umeercs paspes
HWIMHAPUYECKON OBEpXHOCThI0. HeobxonmumMo 00BSCHUTH, YTO pa3BEPTHIBAHUE €TI0 MPOUCXOTUT
10 CpeHEH JIMHUU.

B xanpe, rae npuBoauTCs IpUMEp SCKU3UPYEMOH JIeTalnu, HE0OX0AUMO OOBACHUTH, KakK Cie-
IyeT MPUCTYNUTh K paboTe ¢ Hero. PaccMoTpeTs BHUMATENbHO KOHCTPYKIIHIO, TOMPOOOBaTh OMpe-
JIENIUTh €€ NPUMEHEHUE U Ha3HauY€HUE, M0 BO3MOKHOCTH INPEANIONOKUTh TEXHOJIOTUIO N3rOTOBJIE-
HUS U UCXOZS U3 ATOr0 BHIOPATh INIaBHBIN BUJI, KOJTUYECTBO N300paKeHHM, HEOOXOIMMBbIE pa3pesbl,
CeueHus U Apyrue n300pakeHus, 4YToObl BbIIATh BCIO MHPOPMAIUIO, HEOOXOAUMYIO Ui U3TOTOB-
nenus jaeranu. Jlamee cienyer oOpaTHUTh BHUMaHME Ha CIEAYIOLIME ATAIlbl BHIMOJHEHHS JCKU3A.
Heo0xoaumo 1mocoBeToBaTh CKJIEUTH JBa JBOMHBIX TETPAJAOYHBIX JIUCTA B KJIETOUKY TaK, 4TOOBI
KJIETOYKH COBMECTUJIMCH, YTO MO3BOJIUIIO OBl COXPAHUTh NMPOEKIIMOHHYIO CBSI3b MEXKIY IPOEKIIHs-
MU, OOBSICHUTH 3HAaUeHUE "TaOapUTHBIX" MPSMOYTOJIBHUKOB M HUX PACHOJIOXKEHHE Ha Oymare Tak,
YTOOBI HE TOJIBKO PallMOHAJIBHO 3aIIOJIHUTH I10JI€ YEPTE’kKa, HO U OCTaBUThH JIOCTATOYHO MECTa MEXK-
Iy HUTHU JJIsl IPOCTaHOBKHU pa3MepoB. CreayeT MocoBETOBaTh, MPEXkK/Ie YeM U300paxkaTh '"rabaput-
Hble" MPAMOYTOJIbHUKU. HAHECTH PaMKY U IOCTaBUTh MPHU MOMOIIM 1a0JIOHA, UMEIOIIErocs: B Ipe-
[1apaTOPCKOM, OCHOBHYIO HAJIIMCh, YTOOBI 33/1aTh IPEEIIbI H300paKEeHUSI.

Xopormio ObI HAITOMHUTH MPaBHJIa BEIOOPA IITaBHOTO BUA (HanboJsee MoiTHoe, peCTaBICHNE
O KOHCTPYKIIMHU J€TaIH, TEXHOIOTUN U3TOTOBJICHHUS, [TOJIOKEHHUE JETAIN B MEXaHU3Me, palliOHaIIb-
HOE 3aI0JTHEHUE opMa YepTexka).

Hanee cienyer oOBSCHUTH 3alOJIHEHUE Ta0apUTHBIX MPSIMOYTOJILHUKOB, MPEIBAPUTEIILHO
paccMOTpEB JeTallb KaK KOHCTPYKIHIO, COCTOSIIYIO U3 PA3IUYHBIX T€OMETPUUYECKUX, POpPM U MOCO-
BETOBATh IMOCJIC HAHECEHUSI OCEBBIX M IICHTPOBBIX JIMHUMA 3aIONHITh T€OMETPUICCKUMU (opMamMu
BCE MMEIOIIMECS MPOCKIMH OJHOBPEMEHHO, Yallle METOJOM CIIOKEHHUSI, PEXKE - METOIOM "BBIYUTA-

n

HHA .

B cnaiinax umeercs xajap, riae n300paXeHO COBMEIICHUE HA OIHOW MPOEKIMH JIBYX pa3pe3oB
— TMOJIOBUHBI CTYMEHYATOTO U TIOJIOBUHBI IIPOCTOTO B Clydyae CUMMETpUH Aetaneid. [lanee mokazaHo
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YOPOIIEHHOE W300paKEHHUE JIMHUI NepeceueHrs TTOBEPXHOCTEH. 3/1ech clieyeT oOpaTUTh BHUMA-
HUE, Ha TO, YTO JIMHUSAMU Tepexojia MOXKHO MpeHeOpeyb He BCera, a B Cliydae MX Mallol BEeITH4U-
Hbl. [lonoapoGHee cieayeT paccka3zaTh O HAIOKEHHOM MPOEKIUH, T.K. OHa BCTPEYAETCsl B HECKOJIb-
KHUX Omiierax 3adera paOoThl, oOpaTuTh Ha 3T0 BHUMaHME. CKazaTh, YTO ATO U300paKeHUE Hepes
CEeKyIeH TUIOCKOCThIO, BBIMONHSETCA IITPUXIMYHKTHUPHOM YTONIIEHHONW JUHUEH, U MMEeT LEeblo
YMEHBUIUTh KOIUYECTBO N300pakeHuid. [Ipn oObscHeHNH Kazipa, I/1e MPeICTaBlIeH PsJl, BRBIHOCHBIX
3JIEMEHTOB, CleyeT 0OpaTUTh BHUMaHHUE Ha JKEJIATENbHOCTh UX M300pa)K€HUs B HEMOCPE/ICTBEH-
HOM OnM30cTH OT pacmudpyeMoro U300pakeHUs W Ha TO, YTO Ha BBIHOCHOM 3JIEMEHTE MOXKHO
KpoMe MOoApOOHOI U - yBETMUEHHON paciin(pOBKH KOHCTPYKIIMH U Y100CTBA POCTAHOBKHU pa3Me-
POB MOXKHO IIPOU3BOAMUTH pa3pe3 HECMOTPSI Ha TO, YTO HA OCHOBHOM M300paKE€HUH OH OTCYTCTBYET.

[Tpu oOBsicnennu n3o0pakenus pudiieHus cieayer oopatuTh BHUMaHue Ha 1udpsr 0,8 u 1,
4YTO O3HA4YACT PACCTOAHHUC MCKAY PHUCKaMH IIara M mosac HUTb, YTO pI/I(l)JICHI/Ie NPUMCHACTCA I
yCTpaHEHUs] MPOCKAIB3bIBAHUS PYKH Ha IMOBOPOTE, a TaKXKe, YTO M300pa)kalOT €ro Ha YepTeke
YCIIOBHO.

bonemioe BHUMaHue CJICAYCT YACIUTL KaJpaM, I'’IC MOACHACTCA IIPOCTAHOBKA pa3MEpPOB.

Hanee crienyer 3auuTarh ONpeeeHne KOHCTPYKTOPCKON U TeXHOoJIornueckon 0aspl. Crenyer
CKa3zaTh O MPEUMYIIECTBaX MPOCTAHOBKH Pa3MEPOB OT TOM Wi Jpyroi 6a3bl. [IpenmyiecTBa mpo-
CTaHOBKH Pa3MepOB OT KOHCTPYKTOPCKHUX 0a3:

1) Hanmuyue Ha yepTexax KOPOTKUX Pa3MEPHBIX LETEH, YTO MOBBIIIAET TOYHOCTh U Ka4ECTBO
u3aenus,

2) oOJieruaercs IMPOBEPKaA, PACUCT U YBA3KA pa3MCPOB KaK B JICTAJIN, TAK U B U3JICJINH,

3) moBBIIAETCA JAJIUTENBHOCTh TOJAHOCTH YEPTEkKa, T.K. B HEM OTPaX€HO TPEOOBaHUS 4acTo
MEHSIONIENCS TEXHOIOTHH.

HenocraTku: T.K. 4epTex He OoTpa)kaeT TPeOOBAHMM TEXHOJIOTUH, MPUXOIUTCS U3TOTOBIIATH,
JOTIOJTHUTENbHBIE YEPTEXKHU Uil 00paboTKM eTaneil, a Takke BO3pacTaeT KOIUYECTBO U3MEPUTENb-
HOTO MHCTPYMEHTA, T.K. 3aKa3YUK IPUHUMAET U3/EJIUs HE M0 TEXHOJOTMYECKOMY, a IO KOHCTPYK-
TOPCKOMY YEPTEXY.

Cucrema pOCTaHOBKH; Pa3MEpOB MO TEXHOJIOTMYECKHX 0a3 XapaKTepU3yeTcs TeM, 4TO BCe
pasMepbl Ha YepTeKe MPOCTABJICHBI OT MOBEPXHOCTEH, ONMPECISIIONINX MOJIOKEHNE AeTaliel mpu
00pabotke. B 3TOM citydae KOHCTPYKTOp CBSI3bIBACT MPOCTAHOBKY Pa3MEPOB C BOMPOCAMU U3TOTOB-
JIEHUs JETaJIHU.

IIpeumyiecrna:

1) B IIPOCTAHOBKE PasMCpPOB OT IPOU3BOACTBCHHBIX 0a3 YUYUTBIBAOTCA IIPOHU3BOACTBCHHBIC
Tpe60BaHI/ISI, 4TO 00JIer4aeT H3roTOBJICHUE ACTAaJIN,

2) He TpeOyeTcs mepecyera pa3MepoB, T.€. OTMATaeT HEOOXOAMMOCTh B TEXHOJOTHYECKHX
yepTexax;

3) ympoiaercst KOHCTPYKIHS PEXYIIEr0 U U3MEPUTEIBHOIO MHCTPYMEHTA;

4) mpoiiecc U3rOTOBJICHUS JIETATN U MIPUEMKaA 3aKa3uuKaM MPOU3BOJUTCS MO OJHOMY U TOMY
Ke YEPTEeKY.

Henocrarku:
1) HexoTOpast 0c1a0IeHHOCTh B IPOBEPKE U YBSA3KE pa3MEPOB B JIETANI U U3/ENNU;

2) COKpamaercs JUIMTEILHOCTh CPOKa CIYXKOBI uepTexka, T.K. HEOOXOAMMa KOPPEKTHPOBKA
MIPU U3MEHEHUH TEXHOJIOTHH.

3) cnabo oTpaxaeTcsi Ha YepTex e KOHCTPYKTUBHBIE OCOOCHHOCTH U3/EIIHSL.
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OOGBIYHO TEXHOJIOT CTPEMHTCS, YTOOBI KOHCTPYKTOPCKUE 0a3bl OBLIIM MCIOIb30BaHBI KaK TEX-
HOJIOTHYECKHE, T.K. JIETATb MOXKET UMETh HE OJIHY, @ HECKOJIbKO KOHCTPYKTOPCKUX 0a3, mpuieM Ol
HY U3 HUX CUUTAIOT OCHOBHOﬁ, a OCTaJIbHOE€ BCIIOMOTI'aTCJIIbHBIMHU. CB06OIIHBIC HCCONPAKCHHBIC
pasMepsl JeTanu 1esecoo0pa3Ho HAHOCHTh OT TEXHOJIOTMYECKHX 0as3.

Jlst TuTHIX AeTaneil B kadyecTBe 0a3bl BHIOMPAIOT Ty HEOOpaOOTaHHYIO MTOBEPXHOCThH (OOBIYHO
IJIOCKOCTh TOPIIA), OT KOTOPOH YI00HO OTCYMTHIBATH Pa3Mephbl IPH U3TOTOBJICHUH JTUTEHHON (op-
MBI

B yueOHOI npakTHKe NpH BBITOJHEHUH ICKU30B C HATYpPhI Yallle BCEr0 UCIOJIb3YIOTCS TEXHO-
Joruyeckue 0asbl, T.K. MOJIOKEHUE JETaIM B U3JEIUU KaK MPaBHJIO HEM3BECTHO. B obuiem ciydae
npu OOJBIIOM pa3zHOOOpa3uM JieTanel pa3Mepbl Ha HUX HAHOCSTCS C YYETOM CIEeNyoIUX (haKkTo-
pOB:

1) dopmsbl nerany;
2) B3aUMOJICHCTBUS C IPYTUMH JIETATISIMU COOPOYHOM €TMHHIIBI (€CIIN 3TO U3BECTHO)
3) nmocnea0BaTeNbHOCTh €€ N3rOTOBIICHMS;

4) obecrnieueHre SICHOCTH M BBIpa3UTENbHOCTH 3cku3a, yeprexa (I'OCT 2.307-2011, TOCT
2.109-73).

B cnaiigax npezacraBieH NIpUMeEp pacCTaHOBKHM pa3MEpPOB, ONPEAEISIOIINX MOJI0KEHUE CUM-
METPUYHO PACIIOJI0KEHHBIX ITOBEPXHOCTEN Y CUMMETPUYHBIX M3JeNUi. [leTanp uMeeT MI0CKoCTh 1
0Ch CUMMETPHUH, COBMAJIAIOLINE C OCBIO JeTalu. ba3oil (ycI0BHON) SBISETCS OCb CUMMETPUH (TEX-
HOJIOTYecKas 06a3a).

Crnenyromuii Kagp AaeT NpeICcTaBIeHHE O LEMHOM, KOOPAWHATHOM U KOMOMHHPOBAHHOM
crioco0ax MOCTaHOBKU pa3MepoB. ClieyeT KpaTKO OXapaKTepu3oBaTh Kaxabli u3 Hux. Ilpu nemn-
HOM CITOCO0€ pa3Mephl MPOCTABISAIOTCS MOCIeA0BaTENbHO Lenbio. [Ipu a3ToM Kaxkaas cryneHsb o0-
palatbIBaeTcs camocToATesbHO. [Ipu 3TOM criocobe 1enoyka He Jo/bKHA ObITh 3aMKHYTOM. Ecnu Ha
YyepTexke HaHeceH rabapuTHBINA pa3Mep, OAMH M3 ONEPAL[MOHHBIX Pa3MEpPOB CIEAyeT OMYCTHTh, T.K.
MHaye Helb3s OyAeT BbliepKaTh TPeOyeMyt0 TOUHOCTh U3TOTOBJICHUH Pa3MEPOB.

LlenHO# croco0 MCHOB3YIOT MPU HAHECEHUU Pa3MEPOB HA MEXKIIEHTPOBBIE PACCTOSHHUS, JUIS
CTYNEHYATBIX JETajell, ecii HY)KHO BbLIAEpXKaTh pa3Mep KakJI0i CTyleHU, Ipu o0paboTKe AeTanu
KOMIUIEKTOM PEXKYILEro HHCTPYMEHTA.

[Tpu xoopaAMHATHOM criocoOe pa3Mepbl HaHOCATCS OT 0a3bl. Kaxkaplil pazmep sBIisieTCS HEKO-
TOPON KOOPIMHATOM, ONpPENEIISIOIUI PaCCTOSIHUE OT 3JIEMEHTA J10 Oa3bl.

[TonoxwuTenpbHOE Ka4eCTBO 3TOTO CITOCO0a B TOM, YTO TOYHOCTh MCIIOJTHEHUS JIFOOO0T0 pazMepa
3aBHICHT JIUIIH OT TEXHOJIOTUU U3TOTOBIIEHUS U HE 3aBUCHUT OT MCIIOIHEHUS IPYTUX pa3MepoB JieTa-
U, DTOT crocod Hanbosee paclpoCTPaHEeH B KOHCTPYKTOPCKOM MpPaKTHKE.

KoMOuHupoBaHHBIN cOCO0 coYeTaeT 0COOCHHOCTH IETTHOTO0 U KOOPAUHATHOTO CIToco0a.

Ecnu passble o pa3mepam, HO OJHOTHIHBIE MO (hOpMeE FIIEMEHTHI PACIOI0KEHbI HEpaBHO-
MEpPHO IO MOBEPXHOCTU JETaIH, JOMYCKAETCs KOOPAWHATHBIM CIOCOO HAaHECEHUsI Pa3MEpPOB C yKa-
3aHHEM Pa3MEpHBIX YHCEN B CBOJIHOW TabnuIe.

MHorna BMECTO HECKOIBKUX Pa3MEPHBIX JIMHUM, ONPEACIAIOINUX PACIION0KEHUE 3JIEMEHTOB
U3JIeNNsl, HallpUMep, OTBEPCTH, OT 00mIeil 0a3bl, MPOBOJAT OAHY OOIIYIO pa3MEPHYIO JMHUIO U
pa3MepHbIE YMCIIa HAHOCAT B HAIPABJIECHUM BBIHOCHBIX JIMHUM y MX KOHLOB. lIpu pacnonoxxenun
OJIMHAKOBBIX 3JIEMEHTOB IIPEAMETAa HA OAHOU OKPYXKHOCTH WJIM HA OJHOU OCH, PEKOMEHAYeTCs pas-
MEpBI, OIPEAENAIONINE B3aUMHOE PACIIOIOKEHUE ITUX IEMEHTOB HAHOCUTH OT o0wIel 6a3bl, KOTO-
POM CITY>)KUT IMOBEPXHOCTH JIETAIN WIH €€ OCh.



OnuHaKoBbIE 3JIEMEHTHI (OTBEPCTHS, Ma3bl) PACIOIOKEHHbIE Ha JeTald PaBHOMEPHO PEKO-
MEHYETCsI HAHECTH pa3Mep MEXAy COCEIHUMHU SJIEMEHTaAMH U pa3Mep MeXAy KpailHUMH.

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

[Tpu oObsicHeHUU cnaiiia 00 WU3MEPUTENbHBIX AIEMEHTax, I/Ie PEICTaBICHbBl HHCTPYMEHTHI,
MMEIOLINECS B IPENapaTOPCKOi, HE CIe1YeT MHOI'O BpEMEHH YIENATh KOHCTPYKIUMHU UX U IIPaBUIIaM
MI0JIb30BaHUsS. JTO MOXKHO CJI€JIaTh BO BPEMsl 3aHATUH JJIsl TEX CTYJEHTOB, KOMY 3TO IOTpedyeTcsl.

Crnenytomiyie Kaapsl MOCBALIECHBI pe3pde. 31ech npu 00BICHEHUU clieyeT oOpaTUTh BHUMa-
HUE Ha TpoIlecc Hape3aHUs Pe3bObl BPYYHYIO C ITOMOIIBI0 METYHKA - 9TO MTOMOTaeT CTYICHTY Jierue
pazo0paThCsl U MOHATH JIOTHKY U300paskeHus pe3b0bl B oTBepcTrr. CHavalia CBEpIIUTCS OTBEPCTHUE,
IIpH MOMOIIM CBEpJia, KOTOpoe M300pakeHO BUHOBHOM JTMHUEH, 3aTeM Hape3aeTcs pe3nda mpH Io-
MOIIIM METYHKA. 3aTeM CJIeIyeT MOsSCHUTD, KaK Hape3aeTcs pe3b0a Ha IWIMHAPE U KaK OHA U300pa-
xaercsa. O cOere pe3nObl, 0 dacke MOIPOOHO paccka3zaHO B METOIMYECKO paspadorke "CoenuHe-
Hue netaneir”’. ClemayeT cka3aTh O TOM, YTO MPU U300paKEHUU Pe3bOBbI, CIIONIHASI TOHKAs JIMHUS
3ax0UT Ha (acKy, a Ha COOTBETCTBYIOIIEM BHUJE, T/Ie OTBEPCTHE C PE3b00M MPOCIUPYETCS B BUJE
OKPYKHOCTEH, OJIHa U3 KOTOPHIX HE JIOBOJUTCS HA YETBEPTh, KOTOpPAsk MEPEXOJUT OCH BPAICHHSI,
MPEANMOYTEHUE OTIaeTCs pe3b0e, a He dacke.

[Tpu n3yueHun pe3pObl CleAyeT YHOMSAHYTh, YTO pe3bObl AENATCS Ha XOJ0OBbIE (JUIs1 epeiaun
JBUKEHMSI) U KPETIEKHBIE, YaCTh U3 KOTOPBIX U3y4aeTcs B HAIIEM Kypce.

[Ipy 0ObsSICHEHHH METPUYECKON pe3bObl cleAyeT CKa3aTh B KAaKUX CIydasX MPUMEHSIOTCS
MeJKHe pe3bObl (A1 COeAMHEHUs] TOHKOCTEHHBIX JeTajeil; B caydasx, Korjaa Tpedyercs repMeTud-
HOCTh COCIMHEHHUS: B MPUOOpax M armapaTax, B KOTOPbIX HEOOXOIMMO MTPOU3BOIUTH TOHKYIO Pery-
TUpoBKY mojaun). [Toka3aTk, Kak OTMETUTH NMPU 0003HAYCHUH MEIIKYIO Pe3h0y.

[Tpu oObsicHeHNH FOIMOBOI pe3bObI clieyeT 0OpaTUTh BHUMAHKE HA TO, YTO OOJIbILAS YacTh
UMIIOPTHOT'0 000pYIOBaHHUS IOCTYIAET K HaM C JIOMOBOI pe3b00ii.

Cpenu apyrux cieayeT BBIACIUTH 0003HAUCHUE JIEBOM Pe3bObl, MMEIOIIEH B KOHIIE 0003Ha-
yeHus: OykBy "LH "u crnernuanbHble pe3bObl, Y KOTOPBIX HEKOTOPBIC MMapaMeTpbl OTIUYAIOTCS OT
CTaHJAPTHBIX pe3b0. (MBI m3ydaeM pe3pObl CO CTaHIAPTHBIM MPOdUIEM, HO pa3Mepsl AHamerpa
WJIH [Iara OTJIUYHBI OT MPUHATHIX 10 CTAaHAAPTY).

[Tpu 0ObsicHeHUU KaJpa, rae n300pakeHa JeTaib, U3roTOBJIEHHAs THOKOM? ciieyeT o0paTuTh
BHUMAaHHE Ha TO, YTO PAANYC THUOKHU JAETCs MO CPEeJHEMY AUAMETPY U UTO Pa3BEPTKY JAETalIU Jera-
I0T TOJIBKO B TOM Cilydae, eciiu (opma M pa3Mepbl BCEX 3JEMEHTOB JE€Tald HE ONpeneiseTcsl Ha
YyepTexKe.

[Tpu oObsicHeHUH Kajpa, TAe MPUBEIEH MPUMEp YepTeka JIUTON JeTalld ¢ MOCIEeYIONIeH Me-
XaHHYECKON 00pabOTKOM YacTH MOBEPXHOCTHU JCTATH, CISAYeT OOpaTUTh BHUMAHHE, YTO Pa3Mephl
CIIeIyeT HAaHOCUTh TaKUM 00pa30M, YTOOBI OJTHA TPYIIIA Pa3MEPOB CBS3bIBAIA MEX Y COOOW TOIBKO
HeoOpaboTaHHbIE, a BTOpas TOJIbKO 00paboTaHHBIE TIOBEPXHOCTH. B kKaduecTBe CBS3M MEXKIY dTUMHU
TPYNIIaMHA JTOJDKEH CIYKUATh OJMH pa3Mep MO KaKJIOMY KOOPJIMHATHOMY HAIpaBJICHHUIO, HAHECEH-
HBII MEXIy OJTHON 00paboTaHHOW M OJHOW HEeoOpabOTaHHOW MOBEPXHOCTSAMH. KOTOPHIC, KaK Mpa-
BHJIO, JIOJDKHBI OBITH Oa30BBIMH.

[Tocne oOBsiCHEHME CleyeT IOPEKOMEHA0BaTh CTYAEHTaM I1I0COBETOBAThCS C MpernojaBare-
JIeM 10 TIOBOJY BbIOOpa IIaBHOTO BHUJA, T.K. HENPABUIIbHBIN €ro BHIOOp SIBJIAETCS HauboJjee 4acTo
BCTpeYaroleiics omuOKoN Mpu BBIMOJTHEHUH 33aJaHUs U IPUBOJIUT K MEpEIeNIKe ero y crapareib-
HBIX CTYAEHTOB. BTOpoil pacnipocTpaHeHHON OIIMOKON SIBISETCS HENpPABUIbHAS KOMIIOHOBKA yYep-
TeXa, KOr/la BCe N300pa’keHUs] CKOHIIEHTPUPOBAHbI B OJJHOM MECTE JIMCTa, OJIM3KO0 ApPYyr OT Apyra,
YTO HE IO3BOJISAET PALIMOHAIBLHO IIPOCTABUTh pa3sMEphl U JeIacT 3CKU3 HeKpacuBbiM, [Ipu mpocra-
HOBKE pa3MepoB CJEAyeT CICAUTH 3a MPaBHIIbHOW MPOCTAaHOBKOW pazMepa pe3bObl (110 O0sIbIIoMy
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IMaMETpPyY), 4acTO CTYJAEHTHI JEJIal0T 3TO HEBEpHO. YacTo CTyAEHTHl BMECTO COBMEUICHHS BUJAA C
pa3pe3oM B CUMMETPUYHBIX JETalsAX, JeNaloT MOMHbINA pa3pe3. Heodxoaumo TpeGoBath ucmpasiie-
HUSI, HE OCTaBIIAThH TaK, T.K. 3Ta OMIMOKA 3aKPEIUIIETCS] M CTAHOBUTCS OJTHOM U3 pacIpOCTPaHEHHBIX
B [IOCJIC/IHEM 33JIJaHUU.

1.6 leTaupoBaHue YepTeka 0011ero Buaa

I[eTaJII/IPOBaHI/ICM 3aKaHYMUBACTCA U3YUYCHUC TCM YCPUCHUS. 910 nponecc, KOTOPbIM MOKHO
OBJIAACTb HA OCHOBC YMCHUA UUTATh C60p0‘IHBIe YCPTCIKMU.

s yerenmrHoro 9reHusi COOPOYHOro uepTeka MOMUMO 3HAHHUS TEOPETHUECKOr0 MaTepuaia
HEOOXOJMMO UMETh Pa3BUTOE MPOCTPAHCTBEHHOE MpEACTaBIEHHUE, BhIpaOOTaTh creuuduueckue
HABBIKH, HAUTH JIOTHUECKUH MOPSIIOK, B KOTOPOM II€JIECO00pa3HO paccMaTpUBaTh COOPOUHBINA Yep-
TeX, NOJBEPraTh U3y4EHHUIO €ro JAHHbIC U MOCTENIEHHO, BBISICHAS KOHCTPYKLHIO U Ha3HAUYEHUE OfI-
HOI JIeTay 3apyroii, COCTaBIATh MPEACTABICHUE 00 U3/ICIHH B LIETIOM.

3amada npernojaBarels - COAEHCTBOBATh BHIPAOOTKE Y CTYAEHTOB OIpPE/EICHHON OCIe10Ba-
TEIbHOCTH MPU YTEHUU YEPTEkKa, T.€. GOPMUPOBAHUIO CUCTEMBI YTEHUSI COOPOUHOr 0 YepTexkKa.

st oObsicHeHHsI 3ajaHusl UMeeTcsl Tipe3eHTanus "JletanupoBanue yepTexka odiiero suaa’.
CryneHTam clieqyeT peKOMEHI0BaTh METOJMYECKOE MTOCOONE aHATTIOTUYHOTO Ha3BaHUS, TUTEPATyPy
MOCJICTHUX JIET U3aHMs, UMeronTytocs: B ouommoreke PI'PTY.

[Tpu 0OBsSICHEHNH 3a/1aHKS B KaJapax, OTHOCSIIUXCS K KOHCTPYKTOPCKOW JTOKYMEHTAIIUH, CJIe-
nyeT oOpaTuTh BHUMaHUE B pasjene "Busl u3nenuit" Ha onpeneneHue qeTanu. XoTs IeTallb Mpe-
CTaBJsieT co00i M3/eNre, BHITOTHEHHOE U3 OJHOPOHOTO MO0 HAUMEHOBAHHUIO U MapKy Marepuaia
0e3 MpuMeHeHHsI COOPOUYHBIX OIepaliid, HO TalKa, CKJIIEHBaHHUE, CBAPKa MOT'YT OBITh MPUMEHEHBI
JUIS IPUAAHUS KYCKYy MaTepuana omnpeaeNeHHol (opMbl, HampuMep, TpyOKa criassHHasi UM CBapeH-
Has U3 KyCKa JIICTOBOro Marepuana. [Ipudem Bce 3T COOpOYHBIE ONEparid UMEIOT Ha YepTexe
cB0oé 0003HaUYCHHE.

[Tpu 0OBsICHEHUH TTOHSTHI COOPOYHON €IMHUIIBI U KOMILIEKCA, MOXKHO OOpaTUTh BHUMAHUE,
YTO B CJIOKHBIX CIIy4asiX COOTHECEHUE U3MIETUsl K TOMY WJIM MHOMY BUAY COOpOYHOM €AMHUIIHI WIH
KOMIUIEKCY CIIeyeT MOCMOTPETh CYIIECTBYET JIM Ha u3Jienue cOopouHblil yepTexx. Eciau Ha Bee u3-
Jienue ecTb COOPOYHBI YepTexk, TO €r0 OTHOCAT K COOPOYHON SAMHHUIIE).

[Tpu 0OBSICHEHUH BHJIOB YEPTEKEH CICIYET Pa3bsICHUTH PA3HUILY MEXKIYy COOPOUHBIM YepTe-
KOM U 4epTexoM obiero Buaa. Yeprexk oOIIero BUAa CONEPKUT U300paKeHHUE U3ACIHUS C €r0 BH-
JaMH, pa3pe3amu, CEYCHUSIMH, a TaKKe TEKCTOBYIO YacTh W HAJANUCH, HEOOXOAUMBIE ISl TOHUMA-
HUsI KOHCTPYKTUBHOI'O YCTPOMCTBA U3JENMS, B3aUMOICHCTBHS €r0 COCTaBHBIX YacTel M IPUHIIMIIA
paboTHI M3JIeTHs, a TaKXKe JaHHBIC W cocTaBe u3nenus. [1oaToMy 1o deprexy oOIiero Bujaa BO3-
MOJKHA pa3paboTKa uepTexeil getaneil 1 COOPOUYHBIX SAUHUI] O€3 JOTOIHUTEIBHBIX Pa3bsCHEHUH.

Heobxomumo Taxke oOpaTHUTh BHUMaHME, YTO 32 OCHOBHBIE KOHCTPYKTOPCKHE JTOKYMEHTHI
MPUHUMAIOT: JJISl IETaIH - YepTeX JETallu U APYrue JaHHble, HEOOXOAUMBIE Ui €€ N3TOTOBICHUS
Y KOHTPOJISL; 17151 COOPOYHBIX €MHHUL, KOMIUIEKCOB M KOMIUIEKTOB - CHeLU(UKALHUIO.

[Tpu oOBsicCHEHUH TO/Ipa3AeieHNUs YepTeKel B 3aBUCUMOCTH OT CHOco0a BBIOJHEHUS U Xa-
pakTepa MCHOJIb30BAHUS CJENYeT BBIACIUTH 3HAUE€HUE IOUIMHHUKA U OOBSICHUTH, YTO B KauyeCTBE
MOJUIMHHUKA MOXXHO HCIOJb30BaTh OPUTHMHAJ, (POTOKOMMIO MIIM SK3eMIUIIp oOpasua (M3JaHHOTO
TUHOTPAPCKUM CIIOCOO0M), OOPMIICHHbIE MOIMHHBIMH MOJIUCSIMHU JIMI, OTBETCTBEHHBIX 32 BBI-
ITYCK JOKYMEHTA.

[Tpu oObsicHeHUHU cTaauil pa3paboTKU HEOOXOAUMO CKazaTh 00 00sA3aTeNbHBIX JOKYMEHTaX, K
KOTOPBIM OTHOCSITCS Ha JTame pa3padOTKH BEIOMOCTH TEXHUYECKOTO MPEIOKECHHS, ICKHU3HOTO
MPOEKTa, TEXHUYIECKOI0 TIPOSKTA M MOSICHUTENbHAS 3alMCKa, BKIIOYAs YepTeK OOIIero BHIA B CO-
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CTaBe TEXHHUYECKOI'0 MPOEKTa, Ha dTare pabouero MpOeKTUPOBAHMS - YEPTEXKH AeTaleld U cOOpoU-
HBIC, CIICIU(UKAIIHH.

Crnenyromuii cnaii nmpeacTaBiseT co00i BapuaHT 3aJaHus M €ro clieAyeT oOpaiias BHUMa-
HUE Ha XapakTepHble OMMOKU, KOTOpble OOBIYHO JONYCKAIOT CTyAeHThl. B uacTHOCTH, Hamo cka-
3aTh, YTO IPU BHIOOPE KOIMYECTBA U300paKEHUIl, TJ1aBHOTO BU/A, pa3pe30B, CEUEHUH H T.1I., CEAy-
€T CKa3aTb, YTO JUIsI COOPOUHON eTMHUIIBI KpUTEPUH BbIOOpa BCEX 3TUX MapaMeTPOB MPUMEHSITUCH
I U3€JIUs B CO6paHHOM BHUIC. HpI/I BBIITOJIHCHUHU YCPTEkKA ACTAIN H€O6XOI[I/IMO paccMaTpruBaThb
€€ He TONBKO KaK 3JIEMEHT COOPOUYHOM €TUHUIIBI, HO U KaK CAMOCTOATEIbHOE U3/IeNNe, YUUThIBAs €€
KOHCTPYKIMIO U TEXHOJOTHIO M3roToBieHus. OTcroa riIaBHbBIM BU J€Tald, KOIUYECTBO U300pa-
KCHHM, MaciITad MOTyT ObITh OTJIMYUM OT T€X. B KOTOPBIX H300pakeHa JeTallb Ha COOPOIHOM Uep-
texe. Kpome Toro, crieayer noa4epKkHyTh, 4TO YaCTO HA YepTexke U3/ETHUsS B LIEJIOM CUMMETPUYHbBIE
JeTalld TIONaaloT B pa3pe3 MOJHOCTHIO, a MPH BBHIIOJIHEHUH paboyero yepreka HeOOXOAUMO COB-
MemmaTh BUA ¢ pazpe3oM. Ocobo oOpaTuTh BHUMaHHE HAa MacIiTad B CBS3H C MPOCTAHOBKOH pa3Me-
poB. Heob6xonnmo, 4To0bl CTYyIEHT 3aMepsisi pa3Mephl JeTaal HEMOCPEACTBEHHO 0 YepTexKy He 3a-
ObIBaJl COOTHOCUTH MX C YKa3aHHBIM B OCHOBHOW HaJITUCH MacIITaOOM.

ITpn 0OBsICHEHNH NMPUBEACHHBIX Jajee KaJpoB C IPUMEpPaMH BBINOJIHEHUS Pa3IN4HbIX cOO-
POYHBIX €IUHUL], CIENYET MOJYEPKHYTh, KaK CIECAYET ONPEACINTHCA C IPUCOEANHATEIBHBIMU Pa3-
MepaMH, YUUTbIBasi MOJ0KEHUE COOPOYHOM eIMHUIBI Ha COOPOYHOM 4YepTeke U3ZEIHS B LIEJIOM.
Emé pa3 oOpatuth BHUMaHHE CTYIEHTOB Ha OCOOEHHOCTH BBIIIOJHEHHSI COOPOYHOIO YepTexa ap-
MHUPOBAaHHOT' O U3/€JHs, T.K. HE BCE OHU BCTPETHIIUCH C TAKUM U3JIEIIUEM B IIPEABIAYIIEM 3aJaHUN.

Uro KkacaeTcs 4epTekeill COBMECTHO oOpabaThiBaeMbIX [eTaiiell HeoOXOIMMO yKa3aTh, YTO
u3MeHeHne (OpMbI JIeTalli, KOJIMYECTBA OTBEPCTUH CIieAyeT MPOM3BOJIUTH Ha pabodyeM uepTexe
TOJILKO B TOM Clly4ae, €Clii CTYACHT YBEpEH, UTO JeTaji 00padaThIBaMCh COBMECTHO WJIHM B MPO-
1ecce cOOpPKM, HA YTO JOJKHA YKa3bIBaTh COMPOBOAUTENbHAS HAAMUCh WJIM MPUCYTCTBOBATH Ha
cOOpOYHOM YepTexke pa3Mephl, XapaKTEPU3YIOIIUE COOTBETCTBYIOIYIO 00paOOTKH M HE OTHOCSIIH-
ecsl K TpyIIe pa3MepoB, IPOCTABIIEMbIX IIPU COOPKE.

B kangpax, MOSICHSIONIMX aKCOHOMETPUYECKHE M300pakeHUs HEOOXOAWMO, OCHOBBIBAsICh Ha
OCHOBHOE€ Ka4eCTBO MX - HATJISHOCTh, TIOPEKOMEHI0BATh CTYJEHTaM OTBIIEYhCS OT paboduero yep-
TeXa JETalH, OT €€ IIaBHOI'O BHJA U PACIONOXKUTH JETalb B TOM WM MHOM aKCOHOMETPHUHU Tak,
4TOOBI CJIeNIaB pa3pe3, NOAYyYUTh MAaKCUMAIbHYIO HHPOPMAIIMIO 0 KOHCTpYKIMH netanu. Kpome To-
ro, HeoOXOIUMO TOMYEPKHYTh, YTO AKCOHOMETPHS BBIMOIHSETCS Ha OTACTBbHOM (opmare u e
MacmTad JOHKEH OBITh JOCTATOYHO OONBIINM, YTOOBI BCE AJICMEHTHI, B TOM YHCJIC U OTBEPCTHUS
OBLIIO YI0OHO MOCTPOUTH M MOXKET OTJIMYAThCA OT pabodero deprexa. [Ipu m3o0pakeHUn OKpYK-
HOCTEM B aKCOHOMETpPHH, CIIElyeT OTOCIaTh CTYJEHTOB K MeTroauuke "JleramupoBaHue yeprexka
obmrero Buja'", TJie MOCTPOSHUE SJUIAIICOB OMUCAHO JOCTATOYHO MPOCTO U moapodHo. Ho Heobxo-
IUMO OOpaTuTh BHUMaHHE, YTO YacTO CTYACHTHl HEMPAaBUILHO OPUEHTUPYIOT OCH DIIIUIICOB B CO-
OTBETCTBYIOUIEH MJIOCKOCTH MPOEKIIHM, UTO IPUBOAUT K TPAaTe€ 3HAYUTEIHHOIO BPEMEHU Ha Iepe-
nenky. [TopekoMeH10BaTh CTyJEHTaM 3allOMHUTH MPaBHIIO: "OONbIIast OCh 3JUIMIICA TIEPICHIUKY-
JIsipHA HeAoCcTaromel ocu’” (KaXIyto IIIOCKOCTh MIPOEKITUI OMPEEIISIFOT IBE OCH KOOPAMHAT).

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

Bce ommnbku, KOTOpble BCTPEUAIOTCS MPU BBHIMOJIHEHUH 3a/IaHUSI B OCHOBHOM OBUIM YKa3aHbI
BbIllIe. MOXXeT ObITh, ClelyeT 00paTUTh BHUMaHUE HA TO, YTO OJUH U3 OCHOBHBIX BHJOB MOMeEIIa-
€TCsl BHE IIPOEKLMOHHOMN CBSI3M TOJIBKO B TOM CIIydyae, €CiM JIBa BUJA B IPOEKLMOHHON CBS3H YK€
ecTb. Eciau n3o00pakeH OJuH BUJ, TO MO>KHO €ro MOBEPHYTh U BUJA 110 CTPEJIKE JeNaTh HE MPUAET-
cs. DTO KacaeTcs TeX ClIydaeB, KOrja Jjsl pacKpbITHs (OpMBbl JeTanyd AOCTATOYHO JBYX BHJIOB.
MokHO 00paTUTh BHUMAaHUE, YTO B HEKOTOPBIX AETAJSAX JUISl BBISBICHUS KOHCTPYKLIUNA TOCTaTOUYHO
Y OJTHOT'O BUJA.
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1.7 PexoMeHaalluM NPH NOAr0TOBKeE K J1a00PATOPHBIM 3aHATUIM MO TUCHUILINHE

O06s13aTenbHOE yCI0BHE YCIEITHOIO OCBOCHUS Kypca — 00ibIIol 00beM MpoJeTaHHON caMo-
CTOSITENIbHOM paboTBHI.

PexomeHnmyeTcst CTyIeHTY TIpH OOBSICHEHUH MPETOo/1aBaTelIeM TEOPETUUECKUX Pa3ieioB JUC-
LUIUTMHBI U TOSICHEHHSI CITIOCOOO0B pelleHHs OTACNbHBIX 3a7au M0 HayepTaTeNbHON TeOMEeTpUu Jie-
JaTh 3alMCU M BBITIONHSATH rpaduueckue n3odpaxkeHus B padboueit terpaau. K xaxmoit mabopartop-
HOI paboTe HEOOXOUMO TOTOBUTHCH.

B wyacel camocTosTenbHONM paboThl HEOOXOAUMO NMpopadaThIBaTh pa3esibl JUCLUIUIMHBI U
U3y4aTh METOJMUECKYIO U y4eOHYIO JIMTEpaTypy, OTBETUTh HA KOHTPOJbHBIE BOIPOCH H3yYEHHOM
TeMbl. Ha ayaAMTOpHBIX 3aHATUAX 11€J1eCO00pa3HO CHavajga HauepPTUTh YEPTEK TOHKUMU JIMHUSAMU U
IPAaBUIBHOCTh MOCTPOEHUS YepTexa 0OCYIUTh C MPErnojAaBaresieM, Jajiee 0OBECTH YepTexX JIUHUS-
MU HY>KHOU TOJILUHBI.

B nauane IEPBOro 3aHATUA CTYACHTaAM HGO6XO[[I/IMO HAIlIOMHHUTB CPOK BBIIIOJIHCHUA JAHHOI'O
3aJaHus U KaJleHJapHble CPOKU BBITMOJIHEHUS OTJENbHBIX yacTel ero. Ha mociemyroninx 3aHaTHAX
UM CJIelyeT TOBOPUTH, YTO OHU JOJKHBI JIeNaTh MO rpaduKy Ha ATOM 3aHSITHH U YTO JOJKHBI CHe-
JIaTh K CICAYIOIEMY. Ha Ka)KaAOM 3aHATHUU I'OBOPUTH O 6Cpe)KHOM OTHOILICHUHU K ACTAJIAM B SIIIUKAX
¢ 3amanusmMu. Heob6xomumo 4ToObl Ha TIEPBOM 3aHSATHHU CTYICHTHI HAYYHJIMCh pa30oupaTh U COOM-
patb cOOPOYHYIO €AMHUILY CBOETro 3a7aHus. OKa3pBaTh UM HEOOXOAUMYIo oMok, [IpuBnekars k
3TOl pabote yueOHOro macrepa. Taxke Ha MEPBOM 3aHATHH ONPEICTUTH KAXKIBIM CTYICHTOM Te
[ATh JIeTalled, KOTOphIe MOJUIeKaTh SCKU3UPOBAHUIO. JTO OCHOBHBIE JI€TAJId M3ZENus, UMEIOIIne
Oosiee CIOXHYIO KOHCTPYKIIMIO MO CPaBHEHHIO C OCTaJbHBIMU JAeTansiMu. Ha ocranbHble aeTanu
TaKXKe JICNAl0TCsl ACKU3bI, HO 0e3 paMKu U mTamna. JKenaTeabHO YTOObI A0 Hadana SCKU3MPOBAHUS
Ka)K)IBIfI CTYACHT IMOCOBETOBAJIICA C MPCIIogaBarciieM O BI)I60pe TJIaBHOI'O BHJA, KOJIMYECTBAX BH-
JIOB, Pa3pe30B U JIp. AJS KaKJIOM AeTanu OyIyluX 3CKU30B. ITO MPEeAyNpPEIUT MOSBIeHUE I'PyObIX
OIINOOK B HUX.

[Tpu mpocTaHOBKE pa3MepOB Ha ICKU3AX JCTAJICH CIICTUTH 33 MPABUILHBIM BRIOOPOM pa3Mep-
HEIX 0a3.

B npenpinynieM 3alaHuM CTYIEHTHI YK€ BBIIOJHSUIM 3CKU3bI ABYX JETAJNEH, HE B3aUMOCBS-
3aHHBIX IpYT ¢ ApyroM. Iloatomy nmpaBuibHbBIN BEIOOp pa3MepHbIX 0a3 ObLI TaMm 3aTpyaHeH. B aTom
K€ 3aJlaHUH CTYJCHT 3HAET, KaK COCAMHSIOTCS JCTalH JIPYT C JPYroM, KaKue pa3Mepsl sSBISIOTCS
B2XHBIMHU, KaKe BTOpOCTENeHHbBIMU. OH MOXET ONMpeAeNuTh, II€ BEIOpaTh KOHCTPYKTOPCKYIO Oa-
3y, I/Ie TeXHOJornuecKyr. Ocobo ciemyer oOpaTUTh BHUMAaHUE CTY/IEHTOB HAa 0OMep U MPOCTaHOB-
Ky pa3MepoB COMPSIKEHHBIX (COMPUKACAIONINXCS) MTOBEPXHOCTEH aeranell. 31mech Hanbosee 9acThl
ommnoOku cTyaeHToB. OCOOCHHO MpU MPOCTAHOBKE pa3MepoB pe3nObl. Ecnu Ha cTepskHE CTYIEHT
JIETKO 3aMepsieT TUaMeTp ONpeJeNiCHHMH pa3Mmepa pe3bObl, U pa3MepoM pe3bObl sIBIsETCS €€
HanOOoNbIIMK Tuamerp. B ciyuaB BHyTpeHHeW pe3bObl B IETaIM PEKOMEHIO0BATh CTYJCHTaM OIpe-
JeTATh € TuaMeTp MO CONPSHKEHHOMY C HEel pa3Mepy HapyKHOUM pe3bObl Ipyro netanu.

[Tpu onpeneneHuu mara pe3bObl 0COOCHHO B OTBEPCTHUSX, KPOME UCIIOIB30BaHUS pe3hOoMe-
pa, peKOMEHJ0BaTh MPUMEHITh OTHEYaTKH pe3bObl. YacTo y CTYIAEHTOB BO3HHMKAIOT BOIPOCHI O
Ha3BaHUU 3CKU3UpPYEMOU JeTanu. PekoMeH10BaTh UM B 3TOM Cllydae IPOCMOTPETh TEXHUYECKYIO
JTUTEpaTypy TOM 00JaCTH, K KOTOPOUM MPUHAJUICKUT JaHHAs cOOpOYHasi €IMHUIA U, COOTBETCTBEH-
HO, AeTanb. B mo0om ciayyae cieayeT MOMHUTh, YTO Ha3BaHME JOHKHO ObITh KpaTkuM. B Haume-
HOBAHMSX, COCTOSIIUX U3 HECKOJIBKUX CJIOB, HA TIEPBOM MECTE JOHKHO OBITh MUMsI CYIIECTBUTEIb-
HOE.

B cOopouHbIX 3cKM3a M YepTexka HEOOXOOUMO IIUPOKO IOJIb30BAaThCS YCIOBHOCTSAMH U
ynpouieHusamu, aonyckaeMbiMu ['OCTamu. Crnenyer auimib mpeaocTepedb CTYIEHTOB, YTOObI BbI-
MOJIHSISL OOJITOBBIE U BUHTOBBIE COEIMHEHUSI OHU MOKA3bIBAJIM 3a30p MEXK]y CTEpKHEM OoTa (BUHTA
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U JIETaJIbIO, T.€. YePTUIIH OBl JCHCTBUTEILHOE H300paKEHNUE), a HE YIIPOIICHHOE, T/Ie 3TH 3a30phl HE
MOKa3bIBAOTCS.

[Ipu 3amonHeHUM CTyACHTaAMH CrelUUKAIIMHA WHOTAA UMM TOMYCKAIOTCS OIIMOKU TpH 3a-
MONTHEHUH paznena "cOopounsie enuHulbl". CiaenyeT MOMHUTh, YTO B 3TOT pa3fell 3aluChIBAIOTCS
cenupupyeMbie U3eNus, T.€. U3IEIHUs UMEIOIUE CBOIO crienu(pUKaIIio (apMUPOBAHHBIC U3/ICITHS,
MIOJIHBIE, KJIEEHBIC, KiIamanble U ap. u3aenus). [Ipu sTom neranu, BXOIAIIME B 9TO U3JENHE, B OC-
HOBHYIO CIeIU(UKALIUIO HE 3alUChIBAIOTCS.

Crnenyet Takxe MpenocTeperarb CTyJASHTOB OT HEMPaBUIHLHOTO 3aTUCHIBAHNUS HAMMEHOBAHUS
KPETeKHBIX U3ENUI B pa3en "cranaapTHeie u3naenus . Berpeuatores, Hampumep, ommoKu, Koraa
BMECTO HaIMCaHUs JJIMHBI 00JTa (BUHTA), ITOCIE YKa3aHUs JUaMeTpa pe3bObl, CTYICHTHI yKa3bIBa-
IOT IIar pe3bObl WIK JUIMHY pe3bObl Ha crepykHe Oonta (BuHTA). [y MpaBUIBHOIO HAINMCAHMS
CTaHJIAPTHBIX H3JCTUI B CrieU(DHUKAIMIO0 PEKOMEH/IOBATh CTYIECHTaM IOJIb30BAThCS YICOHUKAMU,
CIIPaBOYHUKAMH U TAOJIUIICH, TOMEIIEHHON B METOAUYECKON pa3pabOTKe MO BBHITTOIHEHHUIO TAHHOTO
3a/IaHus.

[IpyHuMast y CTYAEHTOB IOTOBOE€ 33JaHHUE NPU IPOCTAHOBKE OLIEHKH CIIEIYET YYUTHIBATH
THIATETIFHOCTh BBIMOJIHEHUS 3CKU30B JeTajieil, COOPOYHBIX 3CKHM3a U uepTexka, rpaduyeckoe
o(hopMmIIeHHE, CTETIEHb CAMOCTOSTENBHOCTH MX BBIIIOJIHEHUS, a TAKXKE U CPOK caauu 3ananus. [Ipu
JOCPOYHOU c/aye 3aJaHHs MOXKHO MOOLIPSTH CTYIEHTOB IPOCTAaHOBKOM IMOBBIIIEHHOW OLICHKH B
LEJSIX CTUMYJIMPOBAHUS ObICTPEHIIIEro BHIITOTHEHUS 3TOT0 3a1aHHUS .

1.8 MeToauka 00bsiCHEHHSI M BbIIAYH 32aHUS M0 COCTABJIEHHI0 COOPOYHBIX YepTesKei
1.8.1 [1loozomoeka k 0b6wsicHeHUIO

[Tepen HawamoM OOBSICHEHHS HEOOXOIMMO TOJTIOTOBUTH OOPA3IIbl BHITIOJTHEHHOIO 3a/IaHUs
(cOopouHbIe YepTEXKH, AITHOOMBI C ICKU3aMH JCTAICH U COOPOYHBIM ICKHU30M). JKenmaTenpbHO, YTOOBI
ACKU3bl JeTalieil B alibOOMe COOTBETCTBOBAIM COOpPOYHOMY uepTexy uzfenus. llpu sxemanuu B
MIPEmapaToOPCKOM BCEra MOYXKHO IMOA00paTh XOpOoIIne COOPOYHBIE YEPTEKH, BHITIOTHEHHBIC CTY ICH-
TaMU, ¥ COOTBETCTBYIOIINE UM alIbOOMBI C 3CKH3aMH JI€TaJEH.

Crnenyet MOArOTOBUTH M HECKOIBKO 0OpPa3IloB BBHIOJHEHHOTO CTYJACHTAMU BTOPOT'O 3aIaHHUS:
0 JIETAIMPOBAHMIO YepTexa olmiero Buaa. Taxke HEOOXOIMMO B3STh B MPEMAPaTOPCKOM OTHO U3
U3JIeNN, TpeIHa3HaYeHHbIX CTYIEHTaM JIJIsl BBIIOJIHEHUS JAaHHOTO 3ajaHusl.

1.8.2 Ob6wvacuenue.
a) Beenenue.

B navarne crnenyer pacckazarb 00 00beMe paboThl, COOOMUTH O CPOKAX BBHIMOTHEHUS KaXI0U
paboThl, O TBEPJIOM BBIOJHEHUH TpaduKa, O MOOIIPEHUH CTYACHTOB, BBITIOIHSIONUX 3a/IaHUs J10-
CpOYHO.

[Ipu pacckassiBaHuu 00 00BeMe pabOThI CIEAYEeT KPaTKO OOBSICHUTH CTYAEHTAM Pa3HHILY
MEX]ly YepTekaMu o01iero Buaa u coopounbiM. CkazaTh, 4TO OIPOOHO O YepTexkax OOIIero Buaa
OyzeT paccka3aHo B CIEAYIOIIEM 33/1aHUH.

Crnenyer OTMETHTh, YTO OCHOBHOM IEJIbI0 M3YYCHUS Kypca HMHXKECHEPHOH TpadUKh SBIISICTCS
HAYYHUTh CTYJCHTOB COCTaBJISITh YEPTEXKH M YUTATh UX. [locie BHIMOTHEHHS MPEABITYINX 3alaHHi
CTYJCHTHI YK€ Hay4MUJIMCh COCTABIISITh YEPTEKU OTACTBHBIX JCTajle M YMTaTh UX. JTU 3HAHUSI U
yMeHHS OyIyT YKpeIuIeHbl, B OmoiMHeHre K HUM CTYJISHTBI HaydaTcsl COCTABIISITh YSPTEHKHU H3Ie-
JIMH, COCTOSIIMX U3 MHOTHX JIeTaJIell B COOpaHHOM BH/IE, & TIPY BBIMIOJIHEHUH CIICIYIOIETO 32 JaHHS
(meranupoBKa) U YUTATh UX.
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0) Conepsxanue 3aaHus.

JUis BBINOTHEHMsI 3TOTO 3aJaHUsl CTyIEHTaM B IpPENapaTOpCKOW MPUTOTOBIEHAa COOpOYHast
€IMHHULA (AeTalnu KOTOPOH JIekKaT B AUYeiKax sIIMKa U PACIIONOKEHbI B TOM IOCIEI0BaTEIbHOCTH, B
Kakod mpou3BoauTcsa cOopka 3toro uzaenus). CTyIeHTbl HCIONb3YIOT ALIUK, COOTBETCTBYIOLIUI
HOMEpY 3aj1a, B KOTOPOM IPOMCXOJIAT 3aHATHUS I'PYIIbI M UX HOMEpY BapuaHTa. PaboTa mo BbINOI-
HEHMIO 33/IaHUSI IPOMCXOIMUT BO BpeMs YUYEOHBIX 3aHATHIA M B CBOOOAHOE OT 3aHATHH Bpems. Bo
n30eXaHue CpbIBa 3aHATUH B IPYrHX IpyNmax KaTeropuuecKu 3aIlpeliaeTcsl CTyAeHTaM BBIHOCUTh
ALIUK C IETATSIMU 3a MpeJielibl YepTeXHbIX 3a10B. Heo6Xx0oaumMo cooOUIUTh CTyAeHTaM, YTO OHU MO-
T'YT JUIs BBIITOJIHEHHSI 3TOTO 3a/IaHUs UCIOJIb30BAaTh CBOM COOPOYHBIC eIUHUIIBI. V3/1enus TOKHBI
OBITH MO0 HA3HAYEHUIO OJMM3KUMHU K Mpodwitio auciuIuiiH, nydaemsix B PI'PTY. Oto uznenue u3
00J1aCTH 3JIEKTPOTEXHUKHU, PAJUOTEXHHUKH, DJIEKTPOHMKH, IpudopocTpoeHus u T.1. COOpouHbIe
eIMHUIIBI JIOJDKHBI JIETKO pa3OupaThCsi U COOMPAThCs, UMETh JI0CTaTOYHOE KOJIIMYECTBO JeTallel, He
OBITH CIMIIKOM METKUMH. [lepen ncronbp30BaHneM CBOETO U3ENUS ISl BBITIOIHEHUS 3a0aHus CTy-
JICHT JJOJDKEH MOJIYYHTh COIVIACHE CBOETO NPENOIaBaTENs.

CTyneHTOB, NOJIB3YIOIUXCS SAIMUKAMU C JETATSIMU CIIEeqyeT yallle MpeaynpexaaTb o Oepex-
HOM OTHOIIEHUU K JIETaJlsIM, HE TEPSITh UX, YTO ITUM XKE SIIUKOM TOJB3YIOTCS CTYIEHTHI MHOTHUX
rpynt. [loTeps meraneit 3aTpyaHHUT BBITIOJIHEHHE COOpoYHOro ueptexa. [Ipu oObsicHEeHUU cojep-
KAHUS 3aJlaHMs CIIeyeT CKa3aTh, YTO CTYAEHTHI, KpoMe cOop, yepTeka U 3CKH3a co crenudukanu-
€l, BBIMOIHSIOT 3CKU3bI JieTaneil cOOpOUYHON eauHUIIbI. Bee 3TH 4yepTeku U 3CKU3bI MPOBEPSIOTCA
npenonaBaresneM. Ha coopounom yeprexe OyayT n3o0paxkeHbl BCe IETaIM, BXOJAIINE B COOPOU-
Hyto eauHunly. [Ipu paccka3plBaHUM CTYyAEHTAM O JIMTEPAType, UCHOJIb3yEeMOW MPHU BBIOJHEHUU
ATOTO 3aJaHus, CleqyeT OOpaTUTh MX BHUMaHHE HAa METOJIUYECKHE Pa3pabOTKy Kadeapsl Mo BbI-
MIOJTHEHUIO COOPOYHBIX uepTexel. T.K. CTYAeHTHI ONATh OYAYT COCTABIATh ICKU3HI JeTajel, TO UM,
KpOME CTaHJIApPTHHIX YYEOHHKOB U CIPABOUYHUKOB, MOHAJAO0UTCS U METOANY. pa3paboTka Kadeapsl
10 COCTABJICHUIO 3CKU30B JeTajeil.

r) CoemuHeHus.

CneﬂyeT pacCKa3atrb CTYACHTaM O TOM, YTO BCC JACTAJIU, BXOIAIIHUC B C60p0‘{HBI€ CANHUIIBI,
COCAUHCHBI APYyr C APYroM TEM WJIKM WHBIM crtocoooM. MoKHO Harjis1iIHO Ha MPUMEPEC HECKOJIbKUX
H3JICTUH II0Ka3aTh Pa3IUYHBIC BUABI COCIMHCHHM.

Bunpl coequHeHUH, ¢ KOTOPBIMH O3HAKOMSITCSL CTYJICHTHI B MPOIIECCe OOBICHEHUS TEOPETH-
YCCKOro Marcepuajia, sABJIA0TCA HaI/IGOHCC qacTo YHOTpe6H$ICMLIMI/I, C HUMH NPUACTCA BCTPCHATHCA
Ka)XJIOMY CTYACHTY IIPH BBIIIOJTHEHUN COOPOUYHBIX YEPTEKEW, TOITOMY Ha UX M300pakeHUE Ha Yep-
TeXax CleyeT 0OpaTuTh 0CO00E BHUMAHHE.

Haubonee yacTo BcTpeyaromuMcs criocoOOM COeIMHEHUs eTanel aBiseTcs pe3booBoe - Ko-
r7a JBe JeTanu (OAHa C HapyXHOM, Apyras - ¢ BHyTPEHHEHN pe3b0aMu) CBUHUMBAIOTCA JIPYT € IpYy-
roM. [Ipy BBINOJMHEHHHM TAKOTO COECAUMHEHHS CTYICHTHl OYEHb YacTO JAENAI0T OMMUOKHU, HEBEPHO
n300pakast Hapy>KHYI0 pe3b0y, 3aBUHYEHHYIO BO BHYTpeHHI010. ClleyeT HOMHUTb, YTO MPH TAKOM
COEJIMHEHMH TNIPEATIoIaraeTcs, YTo HapyKHas pe3b0a 3aKpbhIBAET BHYTPEHHIOKO.

[Ipu 0OBsicHEeHNH YepTexkel OoJiee CI0KHBIX BUIOB COSTUHEHUH AeTaiell (00ITOBBIX, BAHTO-
BBIX M JIp.) CJEIyeT HAallOMHHATh CTYJEHTaM, YTO 3TO MpocTeiiime cOOpOYHbIe YepTEkKH, T.K. Ha
HUX U300paK€Hbl HECKOJIBKO JETajeil B COOpaHHOM BHJIE.

Cpa3y xe He00XOAUMO 3HAKOMUTh CTYJEHTOB C YCIOBHOCTSIMHU U YIPOLIEHUSIMU, IPUMEHsIE-
MBIMU TIPH BBITTOTHEHUU COOPOYHBIX YepTexeil. OQHO U3 HUX BCTpEUaeTcsi BO BCEX BUAAX COEIU-
HEHUH - 7S TaKuX JIeTallel, Kak OONThI, BUHTHI, 3aKJICTKH, ITMOHKH, MTU(THI, HE MyCTOTEINbIE Ba-
JIbl ¥ OCH, IIMUHJEIH, ATyHbl, PYKOSITKH U T.[., €CJIA OHM TMONAJAl0T B MPOJOJBHBIN pa3pe3, TO
OHU TIOKa3bIBAIOTCS HE pacceu€HHbIMH. [Ipu n300paskeHnn OONTOBBIX COSTUHEHHI Ha COOPOYHBIX
gepTekax OONT, raiiky u maidy HaJgo PeKOMEHIOBATh CTYACHTAM BBIYEPUYHMBATH HE IO pa3Mepawm,
B3ATbIM U3 ['OCToB, a 0 YCIOBHBIM COOTHOIICHHSIM PAa3MEPOB AITHX JCTAJICH, UMEIOIIUMCS BO
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BcexX ydeOHMKax 1o umHXk. rpadguke. Cinenyer oOpaTuTh UX BHHUMAHHE, YTO BCE 3T COOTHOLICHUS
MOJICYMTAHBI OT BEJIMYMHEI - tuameTpa 6onta. CTep:keHb 00Ta BCTABIAETCS B OTBEPCTUE COCIUHS-
eMBIX JieTajel, KoTopoe Oonblie quaMerpa 6onra mpuMepHo Ha 10%, moTOMY IpH BHIYEPUUBAHUH
yepTeka 00JITOBOr0 COSTMHEHHUS JOJDKEH OBITh MOKa3aH 3a30p MEXAY CTepKHEM O00JITa U OTBEp-
CTHEM Yy coelMHAEeMBbIX feTanell. CrneayeTr paccka3aTh PO YIPOIISHHBIE U YCIOBHBIE N300pakKeHHUs
OONTOBBIX, BUHTOBBIX U JP.

[Ipu paccka3blBaHUM O BUHTOBBIX COEAMHEHUSX OOpaTHUTh BHUMaHUE, YTO pe3b0OBas 4acTh
BHUHTAa BBUHUMBAETCS B pe3b00BOE OTBEPCTHUE JleTallu. B BepxHel netanu npocBepiInBaeTcs 3apaHee
OTBEPCTHE HECKOIBKO OoJblero pasmepa (nmpumepHo Ha 10%), uem auametp crepxHs BuHTa. [Ipu
BBIYEPUMBAHUM BUHTOBBIX COEIMHEHUHN CTYJEHTBI BCTPEYAIOTCS €IIE C OJHOM YCIOBHOCTHIO, HE
3Has KOTOPOH JomyckaroT omuOku. IIITuiibl BHHTOB M300pa)karoTCsl HA OJHOM MPOEKIIMH - TI0 OCH
BUHTA, Ha .JIPYTOil - oj yriaoMm 45° K pamke (110 3aMKHYTOMY KOHTYPY), 0003Ha4al0T JTMHUEH - BbI-
HOCKOM, 3aKaHYMBaIOLIEICs OKpYKHOCTHIO 0 3-4 MM.

[Tpumoit i K1l B pa3pe3ax U Ha BUJIaX U300pakaroT YTOIIICHHON JTUHUCH.

VYcnoBHOe 0003HAUEHHE CBAPHOTO IIBA HAHOCAT HA MOJIKE JTHHUH-BBIHOCKH, IPOBEICHHON OT
n300pakenus. [Ipu 3ToM eciii 11I0B BUIUMBIN - YCIIOBHOE 0003HAUEHHE HAHOCST HaJ MOJIKOM, a ec-
JIM HEBUIUMBIH - ITOJ IIOJIKOU.

CryneHTam clielyeT cka3aTh, YTO U3 3THX TPeX COSIMHEHUN Haubosee paclpoCTpaHEHHBIM B
PaaNO3IEKTPOHUKE SIBIISIECTCS MaiKa.

0) Cooepoicarue coopounozo yepmedica

[Tpu oObsicHEHUH 3TOr0 MaTepuaia, HEOOXOAUMO HAIIOMHUTD, YTO TaKoe COOPOUHBIN YepTex
W JUTSL 9€T0 OH HY)KEH. DTO YepTEkK, Ha KOTOPOM m3ienue (cOOpouHasi eIuHUIA), COCTOSIIICE U3 Psi-
na aetaield, n3o0paxeHo B coopanHoM Buje. OH mpeaHa3HauyeH B OCHOBHOM IS IIeJIe COOpKH,
T.€. TI0 HEMY COEJUHSAIOTCS JIeTAIU B COOPOYHBIE €AMHUIIBI M KOHTPOIUPYIOTCS ATH padoTsl. [Ipu
HEOOXOIMMOCTH Ha COOPOUYHBIX YepTEKaX MPUBOIAT JaHHbIE 0 paboTe U3eNus, O B3aUMOACHCTBUH
€ro 4acTel, KOHCTPYKTUBHOE YCTPOMCTBO HEKOTOPHIX JI€TaJEH.

Crnenyer cka3aTh ellle pa3, YTO K COOPOUYHBIM YepTekaM OTHOCSTCS M YEPTEXU TOJIBKO UTO
PacCMOTPEHHBIX Pa3IMYHbIX BUJOB Pa3bEMHBIX U HEPA3bEMHBIX COCIUHEHMI, a TaK)KE apMUPOBaH-
HBIX (OTIPECCOBAHHBIX) U3ENINNA, KOTOPhIE U3TOTOBJIAIOTCS B INpecc-(hopmMax COBMECTHO C ILIACT-
Maccoil uinu pe3uHoil. Cieayer BHUMATENIbHO PacCMOTPETh CO CTYACHTaMH COOpOUYHBIE YEPTEXKH,
IPEUIO’KEHHBIC B KaYeCTBE 00pa3IOB U ONPEICIUTh UX OCHOBHBIC PA3JINUMs 110 CPABHEHUIO C Yep-
Texamu aeraneil. KonuuecTBo n300paxeHUil BbIOMpaeTCs, Kak U JJIs uyepTexeil Jeraneid, MUHU-
MaJIbHBIM, HO JOCTaTOYHBIM JUIs TTOJIHOTO TOHUMAaHUs O Clloco0ax COeIMHEHMs JeTaleld Mexay co-
60ii. I'maBHOEe M300pakeHHE H3/A€NMs JOKHO JaBaTh HauOojblllee MPEJCTAaBICHHE O €ro KOH-
cTpykuuu. M3nenne Ha HeM, Kak MpaBUIiIo, n3o0pakaercs B padodyeM monoxeHnu. OOpaTUTh BHU-
MaHME CTYJEHTOB UTO Ha pa3pe3ax MpH HAaHECEHUU IUTPUXOBKHM CMEXKHBIE NETaIM IITPUXYIOTCS B
pasHyl0 CTOPOHY, YTOOBI Jierde ObUIO pa3ivyuTh OTAeNbHBbIE AeTand. Ho ciegyer oTMEeTUTh, YTO
OJIHA U Ta € JIeTaJh Ha BCEX N300paKECHUSIX COOPOYHOro YepTeka JODKHA ITPUXOBATHCS B OTHOM
HalpaBJIeHUH, YTO 0OJerdaer yreHue yeprexa. [Ipu mrpuxoBke CMEKHBIX C€UEHUH Tpex U Oeree
JeTajei, IepBbIe IBE NETaJIM IUTPUXYIOTCSA B Pa3HbIe CTOPOHBI, a Y TPETbEH U MOCIELYIOINX U3Me-
HSIOT 1IAr IITPUXOBKH, WIN CABUTAIOT JIMHUM IITPUXOBKHU B OJTHOM CEUEHUH 10 OTHOLIEHUIO K JpY-
romy.

KemareabpHo npu 00BsACHEHU U CTYACHTaM 0O0JITOBOrO M BHUHTOBOI'O COGHHHGHHP’I HA4YCPTUTDH
9T COCAMHCHHA Ha JOCKE, XOTdA OHM U CCTh B I[I/Ia(bI/IJILMe. BpeMeHI/I 3TO 3aliMeT HEMHOI'O, HO
IMPpaKTHKa MMOKa3bIBACT, YTO 3TO OKYIIHUTCA B HaJII)HefIHIeM, T.K. IPEAYTIPCKIACT BO3SMOXKHEIC OIIIHO-
KU TIpH BBIIIOJIHCHUH 3aIaHUA 1 HAllUCAHUU KOHTpOJILHOﬁ pa6OTLI.

['oBOps cTyneHTam npo LINMOHOYHBIE M NUIMLEBBIE COEIMHEHUS, HAJI0 CKa3aTh, YTO B PaJHO-
AJIEKTPOHUKE, MPUOOPOCTPOCHUN OHHM BCTPEUAIOTCS KpaiiHe peako. BuHoit Tomy HeOonpime nua-
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METPBI BAJIIMKOB, OCEH, BCTPEYAIONIUXCS B MPHOOpax M YCTPOMCTBAX ITHUX 00JIACTEH TEXHUKH.
Haubonee pacrpocTpaHeHbl 5T BUABI COSIMHEHUN B CTAHKOCTPOCHHUH, aBTOTPAKTOPOCTpoeHUU. B
pPaTMOTEXHUYECKUX, MPHOOPOCTPOUTENBHBIX W JAp. OTPACIAX IMPOMBIIUIEHHOCTH Oojiee pacrpo-
CTpaHEHO MTU(PTOBOE COCAUHEHHE JIETaJIEH.

Bce BbIle paccMOTpeHHbIE COETMHEHUS JieTanell Ha3blBalOTCs Pa3beMHBIMH, T.K. X MOXHO
JeTKo pa3zo0parh mocie cOOpkH, 0e3 MOBPEKICHHS JIeTajleld, BXOAIIUX B coequHenue. [locneny-
IOLUE COETUHEHUS], KOTOPbIE OYAyT OOBSICHATHCS CTY/AEHTaM, Ha3bIBAIOTCS HEPA3bEMHBIMU, T.K. UX
HEBO3MOXKHO pa3o0path 0e3 moBpexaeHus netaneid. Tak, HarpuMep, B ciydae pa30opKH 3aKiIenoy-
HOT'O COEIUHEHHUs MPUXOIUTCS NMPUMEHATh BBIPYOKY BBICBEpJIMBAHUE, Ta30BYIO PE3Ky M JApYyrue
olepalyy, BeAyIIHE K MOpyYe U pa3pylIEHUIO coeAuHseMbIx Aetaneil. Ilpu pacckaswsiBaHuu o 3a-
KJIETIOYHOM COEAMHEHUHM PEKOMEHAYETCS KPAaTKO OCBETHTh TEXHOJIOIMYECKMH IPOLECC BBIMOIHE-
HUS 9TOI'O COETUHEHUS.

[Tpu 0OBSICHEHNU CBApHBIX, MASHBIX U KJIEEHBIX COCAWHEHHH 0OpaTWTh BHUMaHHE KaK 000-
3HA4al0TCsA ATH COCAMHEHUS Ha uepTexax. [IpuHunnmansHoe oTiinyue 0003HauYeHHsI CBapHOT O 11IBa,
COCTOUT B TOM, YTO K MECTOPACIIOI0KEHHUIO 3TOr0 IlIBA MPOBOAUTCS OJHOCTOPOHHSASA CTPEIIKA, a K
NasHOMY M KJIEEHOMY - OOBIYHAsI IBYCTOPOHHSISL.

YacTo CTYJCHTHI JIOMYCKAOT OMIMOKY, MCIOJb3Ys JJIsi 0003HAYEHHUSI CBAPHOTO IIBA JBYCTO-
POHHIOIO CTPEJIKY.

[IIBBI, BBITTOJIHEHHBIE CBApKOM, MaWKON, CKIEMBAHUEM [0 MEPUMETPY CIPOCSIT, OYEMYy Ha
HUX Masio pazMepoB. CrenyeT ckaszaTh, YTO B OTJIMYME OT pabouux yepTexell Aeranel, Ha KOTOPBIX
JOJDKHBI OBITH TIOCTABJIEHBI BCE pa3Mephl, K COOPOUHBIM YepTEeKaM 3TH TPEOOBaHUS HE TPEABSIBIS-
I0TCS, T.K. OCHOBHBIM M3 Ha3HAU€HUI COOPOYHOro uepTeka SBISETCS MpoBeieHue npoiecca coop-
KU TOTOBBIX JieTanei B uzaenue. [loaTomy Ha cOOpOUHBIX YepTexkax HAHOCAT HE BCE pa3Mephl, a
JMIIB T, 0€3 KOTOPBIX HEBO3MOXKHO HJIM TPYIHO YCIIEIIHOE MOJIb30BaHue ueprexxamu. Ha cobopou-
HBIX YepTe)Kax MPOCTABIIAIOTCA: a) TabapuUTHBIE pa3Mepbl U3/eius 0) yCTaHOBOYHBIE U MPHUCOEAU-
HUTEIIbHBIE pa3Mephl, B) pa3Mephl, KOTOPbIE JAOJIKHBI ObITh BBITOJIHEHB! MU MPOKOHTPOIHUPOBAHBI
110 JAaHHOMY COOPOYHOMY YEPTEXKY, T') HEOOXOAMMBIE CIIPABOYHBIE Pa3MEpHI.

[TokaszaTe cTyaeHTamM Ha 0Opasmax MPOCTaBIICHHBIE pa3MEpPhl M MOSCHUTh WX OTHOIICHUE K
MePEYHMCICHHBIM BBIIIE TPYIIIaM pa3MepoB. Tak K rabapuTHBIM pa3MepaM U3JEIHUs OTHOCITCS IJIN-
Ha, IIMPUHA, BBICOTA M3ENHS, KOTOPHIE HAHOCATCS C YYETOM KpaWHHMX IOJIOXKEHUMU, BBIIBUTAIO-
IIUXCS WJIA TIOBOPAYUBAIOIINXCS JIeTajleil 1 06e3 yueTa 3THX MOJIOKEHUH.

K yCTaHOBOUYHBIM M IPUCOEAVHUTEIBHBIM Pa3MepPaM OTHOCATCS: KOOPAMHATHI MEXIY OCIMH
KPEIEXKHBIX OTBEPCTUM B KOPILyCe, IIPEAHA3HAYCHHBIC Ul KPEIUICHUS U3JEIUs, IUAMETPhl 3TUX
OTBEPCTHH, pa3Mephl OMOPHBIX OCHOBAaHUI M Jpyrue pazMepbl, HEOOXOIUMBIC /ISl YCTAHOBKH H
IIPUCOEINHEHUS JAHHOTO U3ENINS Il DKCILTyaTaluH.

Cnenyer OTMETUTH, YTO JAEJIEHUE PAa3MEPOB Ha OTIENbHBIE TPYIIBI ycioBHOE. HekoTophix
TPYII pa3MepoB Ha COOPOUHBIX YEpTEkKax BOOOIIE MOXKET HE OBITh, a IPYrHe MOTryT OBITh OHO-
BPEMEHHO OTHECEHBI K Pa3HbIM IPYNINaM: €) criequduKanys 1 HoMepa no3uuuid. CTyaeHram cieny-
€T OOBSICHUTh, YTO KaXKAbIM COOPOYHBIM YepTeX NOKEH MMEeTh crelu(UKaluio, KoTopas Mmpen-
CTaBJIAET COOON CaMOCTOSITENIbHBIN TEKCTOBBIM KOHCTPYKTOPCKUM TOKYMEHT U BBINOJIHSETCSA HA OT-
JENBbHBIX JUcTax Oymaru ¢opmara A4. Ha oOpasmax cOOpOUYHBIX YepTEKeH MoKa3aTh CTYJAECHTaM
IIPOCTaBJIEHHbIE HOMEPA MO3UIMHA COCTABHBIX YacTel M3AeiMs, UACHTHUYHBIEC 3alHCSIM B crenudu-
KallUu.

[Tocne 3TOro NpUCTYNUTH K NOJAPOOHOMY OOBSICHEHHIO O COCTABJICHUH CHELU(PUKAUU U TIPO-
CTaHOBKE HOMEPOB MO3UIIHA. '
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Crnenuduxanus onpeaenser cocraB cOOPOUHON eAMHMIIBI U HE0OX0JuMa JUIsl U3rOTOBICHUS U
KOMIUIEKTOBAaHUsI KOHCTPYKTOPCKUX JOKYMEHTOB M IUIAHWPOBAHHUS 3aIlycKa B MPOU3BOICTBO yKa-
3aHHBIX M3aenuil. OHa COCTaBISAETCA HA KAXIYI0 COOPOUHYIO €IMHUILY 1O (hopMe, yCTaHOBICHHOM
I'OCTowm 2.108-68. ®opma crieniuuKaluyi BHIBEIICHA B YEPTEKHBIX 3aJ1aX, UMEETCS B METOUYE-
CKHX MocoOusx u ydyeOHukax. Hambonee gacto BcTpeuaeMoil OmIMOKOM, U M3TOTOBJIEHUU CTY-
neHTamMu Gopmbl cienudukanuu, spisercs cienyromas. OCHOBHAs HAaIIUCh CTIEU(PUKAIIMH OTJIU-
YyaeTcs OT OCHOBHOM Hajmucu yepreka u BoinonuseTcs no 'OCTy 2.104-2006 (popma2). dopma u
pasmepsl rpad 3Toif OCHOBHOM HaJMUCH UMEETCS] B UEPTEXKHbIX 3aj1aXx M yuyeOHoM nutepatype. Oc-
HOBHOE OTJIM4YME €€ - OT OCHOBHOM HaANMCHU Ul uepTexeil B BbicoTe - 40 MM (s yepTtexen 55
MM).

OOpatuTh BHUMaHUE CTYJACHTOB, YTO CHelU(HUKAIIA B OOIIEM CIIydae COCTOSIT U3 Pa3JeiioB,
KOTOpBIE PACIIONaraoT Npu €€ 3aloJHEHUU B CIEAYIOLIEM MOPSIKE:

- TIOKYMEHTAIHS;
- KOMIUIEKCHI COOpOYHBIC €TUHUIIBI;
- JcTanu;

- CTaHJIaPTHBIC U3/ICIIUS;

- POYUE U3ACIHS,

- MaTepuabl;

- KOMILJICKTEI.

Ha3Banue kaxoro pasjena yka3bslBalOT B BHJE 3arojoBka B rpade "HanmeHnoBanme” u mo-
YepKUBAIOT MOCIE KaXKJOro paszfena crenudukaiul HeoOX0IuMO OCTaBIsITh HECKOJIbKO CBOOO/-
HBIX CTpOK I JOITIOJTHUTCIIBHBIX 3aHI/IC€I>'I.

OOBSICHUTH CTYAEHTaM Kak 3amojiHsATh rpadsl cnenudpuxanuu. B rpade "dbopmar" 3amnucel-
BaloT o003HaueHue popmara ueprexa. /i neraneid, Ha KOTOpbIe HE BBIMYIEHBI YEPTEXH, B rpade
3anuceiBaioT: BY. B rpade "3oHa" yka3pIBaloT A CIIOXKHBIX yepTexed Oonpmux ¢popmaTtoB 000-
3HAYEHHE 30HBI, B KOTOPOW HAXOJUTCS HOMEp MO3UIIMKM COCTaBHOM yacTu u3nenus. B rpade "moz"
(mo3uLMs) yKasbIBAIOT MOPSIKOBbIE HOMEpa COCTaBHBIX dacTed mznenus. ['pady "obGo3nauenue"
CTY/ZICHTHl B HallleM WHCTHTYTE He 3amonHsAoT. Heo0XoauMo MM cka3aTh, YTO Ha MPOH3BOJCTBE
KaXJ0MY M3JEIHI0 10 KiIacCU(PUKaTOpy MpHCBaUBaeTCsi cBoe 0003HaU€HKE, KOTOPOE U 3alKChiBa-
ercs B cnenudukanuio. B rpade "HaumeHoBaHME" yKa3bIBAalOT HAUMEHOBAHHE JOKYMEHTOB, M3Je-
JIMH ¥ UX COCTAaBHBIX YacTeil B COOTBETCTBHHU C pazienamu crneunpukanuu. B rpade "kon." (komu-
4eCTBO") YKa3bIBAIOT KOJIMUYECTBO COCTABHBIX YaCTEH B U3/ICTHUU.

B rpade "mpumeuanue" 3anmmMchIBaOT JOMOIHUTENBHBIC JaHHBIC. Hampumep, nis neranei, Ha
KOTOpBIC HE BBIMYIIEHBI YepTexHu — Maccy. Crneayer ocobo oOpaTuTh BHUMAHUE, YTO CHeIH(UKa-
1[1s1 3aII0JIHSAETCS CBEPXY BHU3, HOMEpA MO3UIUI MPOCTABIIAIOTCS HAa HEMl B BO3pACTaIOLIEM MOPSIIKE
nudposoro psaa. O 6onee MOAPOOHBIX CBEICHUSIX IO 3aMOJHEHHUIO CreU(PUKAIIIU CTYACHTBI MO-
ryt y3Hatb B 'OCTe 2.108-68.

[Tocne BBIMONHEHUS COOPOYHOTO YepTEk,a U 3aMOIHEHHs crielu(UKAUKU CTYIEHThl TIPUCTY-
NarT K NPOCTaHOBKE HOMEPOB no3uliuii. Ha cOopouHoM depTeke cocTaBHBIE YaCTH U3JETHUS HyMe-
PYIOTCSI B COOTBETCTBHM C HOMEpaMH IMMO3UINH, yKa3aHHBIMU B crienudukanuu. Homepa mo3ummii
Ha cOOPOYHOM UepTek,e HAHOCST, KaK MpaBuiio, ouH pa3. [IpocTaBisioT ux cieayromum oopazom.
Ha neranu ctaBsT TOUKY, OT KOTOPOU MPOBOASAT JIMHUIO-BBIHOCKY, KOTOpasi 3aKAHUMBAETCS MOJIKOM,
Ha KOTOPOH M CTaBAT HOMEp no3uuuu. OOpaTuTh BHUMAHUE CTYACHTOB, YTO HOMEP MO3HUIINU JIETa-
JU TPOCTaBIIIETCS Ha TOM €€ M300pa)KeHHM, IJe OHa IOKa3aHa HauOonee HarjsaHo. JluHuwm-
BBIHOCKU HE JOJDKHBI TIEpeceKaThCst MeXy co00il, He JOMKHBI OBITh MapajlieNbHbl JTUHUSAM IITPHU-
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XOBKH, 110 BO3MO>KHOCTH HE JOJKHBI IIEpeceKaTh U300pakeHUE IPYTUX COCTABHBIX YaCTeH, a TakKe
pasMepHbIX JHMHUN uepTexka. Homepa mo3uumii pacnonaraioT HapaiieIbHO OCHOBHOM HaANUCH
4epTeka U MX TPYNNHUPYIOT B KOJIOHKY MJIM CTPOUYKY T.€. 110 BEPTUKAJIBbHOM WJIM FOPU30HTAIBHOU
npsvont. lpudt, ynorpediiseMblil 111 NPOCTAaHOBKM HOMEPOB MO3MIIMM, 10JIKeH ObITh Ha 1-2 pa3z-
Mepa Oonblie mpUdTa, BHIOPAHHOTO sl MPOCTAHOBKU pa3MepHbIX uucel. [IpousmoctpupoBaTh
CTy/IeHTaM Ha o0pa3iax cOOpPOYHBIX YepTekKel BIIEIPUBEICHHBIC TIPAaBUIIA.

’K) BBITIOJTHEHHE YepTEekKeil apMUPOBAHHBIX JETaICH.

B paznene o conepxaHuu cOOpPOUHBIX YEpTEXKEHW KPAaTKO YIIOMHHAIOCh, YTO YEPTEKHU apMH-
POBaHHBIX I/I3I[€HI/II>'I BBIITOJIHAKOTCA KaK C60p0‘~IHBIC. Cnez[yeT IIOMHUTDH, YTO IpaBUJjia BBIIIOJIHCHUA
3THX YepTekell paccMaTpUBarOTCs NOAPOOHO BBUAY HAIMYMS TAKUX U3JIENUNH Y MHOTHX CTYJECHTOB
B COCTaB€C HUX 3aJaHHA. CTyI[eHTLI, HC 3HAOMUC 3TUX IpPaBUJI, BBIIOIHAIOT 3CKHU3bI C FPY6BIMI/I
ommnoOkamu. Crienyer paccka3aTb UM, YTO B HACTOsIIEE BpeMs Bce Ooee MUPOKoe MPUMEHEHHUE BO
BCEX O00JACTAX TEXHMKH HAXOJAT apMHPOBAHHBIE W3J/€JINs, U3TOTOBISEMblE C NPUMEHEHHEM
HAIUIaBKU WJIN 3aJIMBKU KaKUX-THMOO MOBEPXHOCTEH, UM 3JIEMEHTOB JeTajeil MEeTalsIoM, CIUIaBOM,
IJIACTMACCOM, PE3UHOM U T.1.

CryzneHTsl yame Bcero OyayT BCTPEUaThCs C M3AEIHMAMM, MPEICTABISIOIMMU cO00i MeTal-
JUYECKYI0 apMaTypy, 3JIUTYI0 IIACTMACCOM. APMHUpPOBaHHBIE U3/EIHUS - HEPA3bEMHBIE COEIAMHE-
Hus. YepTexxku Takux u3nenuii opopmisior kak cOOpoYHBIE, HO CO CBOMMHU OCOOCHHOCTSIMU. [Ipn
BBITIOJIHEHUH YEPTEXKEH Takux u3Aeauid Ha popmare A4 crienuUKaIfio TOMyCKaeTCsl pacnojiaraTh
Ha/l OCHOBHOM HAJKCHIO 3TOro yepTexka. E€ B 3TOM ciyyae 3amosiHSAIOT B TOM )K€ MOpSAKE U IO
TOW e (opme, UTO M Creun(UKaIIIo, BHITOJHEHHYIO Ha OTIAENBHBIX JIMCTax. [log4epKHyTh, YTO
ocHOBHYI0 HaJnuch BeIMonHAIOT 1o 'OCT 2.104-2006 (dbopmart 1).

HeoOxoaumo cka3aTh, 4TO B yU€OHBIX YepTekKaX apMUPOBAHHBIX U3/EJIHi, BBIMOTHEHHBIX Ha
Oonpmux ueM A4 popmatax, cienn(HUKaIUIo pa3pemaeTcs TakKe pac mojaaraTb HaJl IITaMIIOM, a B
IIPOU3BOJCTBEHHBIX K€ YEPTEKaX B AHAIOIMUYHBIX CIIydasx €€ BBINOJHSIOT Ha OTAEIbHBIX JINCTaX
dbopmara A4. KakoBbl k€ 0COOCHHOCTH BBITIOJIHCHHS YepTexKel apMUpOBaHHBIX n3aenuii? OcobOeH-
HOCTH 3aKJIIOYAIOTCS B TPOCTAHOBKE pa3MepoB U B 3alojHeHuHu crneuupukanuu. Kak npasuio, Ha
IIPOU3BOJICTBE HA apMaTypy BBIMYCKAIOTCS OTJEIbHBIE YEPTEXKHU, TO HA YEPTEXKE apMHUPOBAHHOIO
W3JIenusl Ha Hell MpOCTaBISAIOTCS JIMIIbL OCHOBHBIE pa3Mephbl, a Ha MJIACTMACCOBYIO YacCTh W3JEIHS
IIPOCTABJISIFOTCS BCE Pa3MeEpBHl.

[Tpu 3amonHeHny crienuUKAINK AT apMaTyphl 3alHChIBAIOTCA B paznen *’Jleranmm" cre-
nudukanuu. [lnactmaccy, pe3auHy KOTOPBIMHU 3aJIMBAlOT apMaTypHbIE J€TalH, 3allUCBHIBAIOT B CIIe-
nuuUKay B pazzen "Marepuaibsl” ¢ ykazaHueM B rpade "komuuecTBo" ux maccel. Ciemyer moka-
3aTh CTyIEHTaM IpUMEpPbI 0OPMIICHUS TTIOTOOHBIX YEPTEIKEH.

1.9 PexoMenganuu no IVIAHUPOBAHUIO BPEMEHHU, OTBECACHHOMY HA U3YYCHUEC TUCIHTUILTIA-
HbI

Bpewmsi, oTBoIMMOE Ha OCBOCHUE IUCIUTUIHHBI, HEOOXOMMO pacxooBath 3G (GeKTuBHO. D-
(DEKTUBHOCTH WCIOJIB30BAHUS BPEMCHH MOXKHO JTOOUTHCS, €CIIM BBITOJIHATE CIICAYIONINE PEKOMCH-
Januu:

— [IOCEUIANTE BCE 3aHATHUSI COTJIACHO UX PACIIUCAHMUIO;
— paboraiiTe peryaspHO, He HaKaIJIMBAHTE HE BBITIOJTHEHHBIX TpadUIeCcKUX padoT;
— BBINIOJIHSAMTE YEPTEKU B YCTAHOBJIEHHBIHN CPOK;

— OCHOBHYIO 4aCTh YePTEX,eH HEOOXOAWMO BBIMOJIHSITH HA 3aHATHUSAX MO/ KOHTPOJIEM MPEero-
JaBaTelIs;
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— KaX/IbIil CTYACHT JIOJKEH UMETh HaOOp YepTEKHBIX MHCTPYMEHTOB U YMETh MUMHU IOJIb30-
BaThCA;

— 4TOOBI OBICTPO ¥ KAUECTBEHHO BHIMOIHATH YEPTEKH, OCBAUBANTE MPHEMbI YEPUCHUS;
— IIPU CaMOCTOSITENIbHOM paboTe BBIMOIHANTE YEPTEKH B UEPTEHKHBIX 3aJ1aX,
— JUIs BBIITOJIHEHUS YEPTEXKEN UCIIONIB3YIUTE THEBHOE BPEMS;

— B TEUYEHHUE HENENM YJEIUTE BpeMs CcaMOCTOATeNbHOMY u3ydeHuto crtanaaptoB ECK],
y4eOHOM U CIIpaBOYHOM JIUTEpaType.

1.10 Pexomenaamnuu mo padore ¢ JJUTEPATYpPOi

TeopeTnueckuii ¥ MPaKTUUYECKUH KypC AMCLUUIUIMHBI CTAHOBUTCS Oojiee MOHSATHBIM, KOrJa
JOTMOTHUTENBHO K TMPOCTYIINBAHUIO OOBSICHEHUS M BBIIIOJIHEHUSI YCTAaHOBJIEHHOTo0 00bema rpadu-
YecKHX padoT M3Yy4aloTCs pa3ivuHble yueOHbIe YEPTEXKHU, IO COACPKAHUIO MPUOIMKEHHbIE K MPO-
M3BOJICTBEHHBIM uepTexam; ctanaaptel ECKJI, HopMaTuBHBIE JOKYMEHTHI, CIPAaBOYHUKU U y4eO-
HYIO JIMTEPATypa N0 JaHHOU AUCLUILINHE.

Jluteparypy pexomeHayeTcs u3ydarb B OuOimoreke. [lone3Ho Hcronb30BaTh HECKOJIBKO
y4eOHUKOB O Kypcy. PekoMeHiyercst mocie n3y4eHus o4epeiHOM TeMbl OTBETUTh Ha KOHTPOIIb-
HBIE BOIIPOCHI 110 JAHHOU TEME.

Kauru ssnsercs HGpBOOCHOBOfI JJI U3YYCHUA TUCHUIIJINHBL.

1.11 Meroau4eckue peKoMeHAAlUH NPENOIABATEI0

[Ipu npoBeneHUU 3aHATHI HEOOXOJUMO YUUTHIBATh, YTO CTYACHTHI 1-ro Kypca MOTyT UMETh
Pa3HYIO0 HaYaJIbHYI0 MOATOTOBKY I10 HIKOJIBHBIM KypCaM F€OMETPUU U YEPUEHUIO.

[TpenogaBarento Ha ayJUTOPHBIX 3aHATHAX, OOBSCHSS MOCTPOCHUS YEPTEKEH Ha JTOCKE, HKe-
JIATEJBHO MOJIB30BATHCS IIBETHBIM MEJIOM; ITOKa3bIBaTh IIPUEMbI TEXHUKH YEPUYEHHsI, NCIIOJIb30BATh
MO/IEIU, HarJIAAHbIE 10COOUs, TIAKaThI.

Ha naGopaTopHBIX 3aHATHSX MPENOJaBaTeNIb KOHTPOIMPYET MPOIIECC BHITOTHEHUS CTYJCHTOM I'pa-
¢uaeckoii paboTHI.

1.12 Metoauueckoe odecriedeHne cCaMOCTOATEIHHOMH PadoThI
[{enbro caMOCTOATENBHBIX pabOTHI 110 Kypcy «HkeHepHas rpadukay sBISETCS:

1) Usyuenune u mpaktudeckoe nmpumenenne 'OCT ECK] 2.301-68 (dbopmarsr), 2.302-68
(macmtadsr), 2.303-68 (muaNM), 2.304-81 (tupudrer), 2.305-2008 (M300paskeHUsT — BUIBI,
paspesbl, ceueHusi), 2.306-68 (oOo3HaueHHs rpadUUecKUX MaTepHalioB W TpaBUiIa UX
HaHeceHMs Ha yepTexax), 2.307-2011 (HaHeceHne pa3MepoB U MPEIEIbHBIX OTKIOHEHHIA),
2-104-68 (oCHOBHBIC HAJITUCH);

2) H3ydeHue METOIOB MPOCKIIMOHHOTO YEPUYCHUS;

3) H3ydeHune HEKOTOPBIX 3JIEMEHTOB F€OMETPUYCCKUX TOCTPOCHHIA;
4) TIpuoOpeTeHHe HaBBIKOB PaOOTHI C YEPTEIKHBIMU HHCTPYMCHTAMH;
5) H3ydenue npaBuil KOMHOHOBKY H300paKEHHI Ha YEPTEKE;

6) IlpuBHTHE HACTOWYMBOCTH M aKKypaTHOCTH B paboTe.

CaMOCTOATENIbHOE BBINOJIHEHUE 3a/laHUsl Pa3BUBAET IPOCTPAHCTBEHHOE IPEJCTAaBICHUE U
MOJIrOTABIMBAET CTYACHTA K BBIIOIHEHMIO MOCIeAyomuX yepTeskei. C 3TOM TOUYKU 3peHust poib
3ananus «[IpoeknmonHoe YepueHue» B 00IeM Kypce HHKEHEPHOH rpad)iki BeChMa 3HAUNUTENIbHA.
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3amanusl BBITIOMHACTCS KapaHaamoM Ha Juctax ¢popmara A3 (297x420) mo nHIUBHIYaTbHBIM
BapHaHTaM, BbIIaBa€MbIM MPENO/IaBaTEIEeM.

[Tpuctynas k BBIIOJIHEHUIO 3a/1aHUH, cienyeT u3yuuTh ykazanHble Bbime ['OCToI, ocoOeHHO
2.305-2008 (m300pakeHusT — BUABI, pa3pes3bl, CEUEHUs), U 03HAKOMHUTHCS C METOJANYECKO pa3pa-
6otkoit «OdopMieHne YepTexKEn.

Bce mpennaraemple sl BHIYEPUMBAHUS JIETaM COOTBETCTBYIOT mpoduito uHctuTyta. Ilo-
3TOMY 1IeJIecO00pa3Ho sl JaIbHEUIIEro 00y4eHHsI U KOHCTPYKTOPCKOM JIeSTENbHOCTH 3allOMHUTh
Ha3BaHUe, IpUMEHEHHe, POpMy U MaTepuai BbIYEPUUBAEMBIX JETAJIEH.

Crnenyer MOMHUTh, YTO MH)KEHEpHAs rpauka OTHOCUTCS K TPYIOEMKUM npeaMeram. UToObl
BBITIOJIHUTH BCE 33/IaHUS COTIIACHO yuyeOHOMY rpaduKy NMpH HaUMEHBIIEH 3aTpaTe BpeMEHHU, HEe00-
XO/IUMO MIPABUIIBHO OPraHU30BATh CBOIO PalOTYy.

Becpma pexoMeHyeTcs, X0Tsl 3TO U Heo0sA3aTeNbHO, MPEeIBAPUTEIBHOE COCTaBICHUE YEPHO-
BUKOB pEIICHUN MOCTaBJIEHHBIX 33j4a4. [Ipu 3ToM 0OHapyXUBarOTCsI HESICHBIE MECTa, TpeOyrolue
pa3bsiCHEHUs B yueOHMKe WiIN y mpernojaBatens. LlenecooOpa3Ho BHIIONHATE TaKHE YSPHOBUKH Ha
nucueil Oymare «B KJIETKY», MO)KHO OT PYKU. DTO JacT BO3MOKHOCTb 00Jiee KaueCTBEHHBIMHU CJie-
JaTh YepPTEekKH, M30eXKaTh UX mepenenku. Yeprexun HeoOXOAUMO BBHIIOTHATH Ha YEPTEKHON Oymare,
IPUMEHSST COOTBETCTBYIOLIYIO OPITEXHUKY, HOOMBAsACh TOUHOCTH M AKKypaTHOCTH B IPOBEAECHUU
BCEX JIMHUN ¥ OPOPMIICHUN HaITUCEH.

ITocne Toro, kak Ha YEpTEkKE PELIECHBI BCE BOIPOCHI, IIPENOAABATENb CBOEH MOAIUCHIO (B OC-
HOBHOM HaJANuCcH) paspeuiaer ero ooBoauTs. Kapanjam cieayer 3aTouuTh «JI10HaTOYKOM», YTOOBI
OH JIOJITO€ BpeMs JepiKajl OAMHAKOBYIO TOJILIMHY JUHUU. [ IMHUNA BUIAMMOrO KOHTYpa IpUMe-
HSIOT Kapangamy Mapka TM i M, st Torkux muaui — T wm 27T (B 3aBHCHMOCTH OT copTa 0y-
Mmaru). TommuHa JUHUNA BUIMMOTO KOHTypa AOKHA ObITh paBHa | MM. Bce ocranbHble TMHMH
JOJKHBI ObITh He ToHbILIE 0,5 MM. OOBOJKY HAUMHAIOT € Iyr OKpY)XHOCTeH. Touka B IITPUXITYHK-
TUPHOM JIMHUU TIOHMMAETCSI KaK O4YeHb KOpOTKas yeprouka. Ciemyer oOpaTUTh 0c000€ BHUMAaHHE
Ha mpu@t. Pekomenayercs npeaBapuTeabHO MOTPEHUPOBATHCA B HAUe€pTaHUU OYKB U LUPp mpud-
ta Ne 7, ucrionb3ys ueprexu 1,2 u 9 T'OCT 2.304-81.

[Tocne oOBOIKM uepTeX MpPEAbSABISETCS MpPErnojaBaTesli0 BTOPUYHO JUIS OLICHKH KauecTBa
BBINOJIHEHHOH paboThl. Ecim uepTexx yTBep KJIeH U 3a HEro MOoCTaBJIeHa OLIEHKa, ero He0OX0qUMO B
TOT K€ JIeHb C/IaTh Ha XpaHEHHUE B MPENapaTopcKyro Kadeapsl.
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