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BBenenune

CBapKa M pOJCTBEHHBIC TEXHOIOTHHU ABAIOTCA BEIYLIMMH TeX-
HOJIOTHYECKUMH TPOLIECCAMH B MAlMHOCTPOEHWH, CTPOMUTEIILCTBE,
METaJIJIypruu4eckoM TPOU3BOJACTBE, NPUOOPOCTPOCHHH, ANIEKTPOHHOMN
W IPYTHX OTPac/ifaX TeXHHKU. PazBUTHE nepeyncieHHbIX NPOLIECCOB B
MOCIIeIHAE TOJIbl XapaKTePH3YeTCs CO3/JaHHeM HOBBIX BBICOKONPOM3-
BOJMTEJIBHBIX CMOCOOOB M3rOTOBJICHNA KOHCTPYKLH, pacuinpeHueM
HOMEHKJIaTypbl MaTepHasioB ¢ GoJbIIMM pazHooOpa3neM MexaHuye-
CKHX M (PM3MKO-MEXaHHYECKHX CBOMCTB, ME€XaHW3allMeil U aBTOMAaTH-
3auueit paboT NpH NOBBIIEHHH Ka4ecTBa M HAACKHOCTH M3CITHH.

B cBs3M ¢ 3TUM npeabaBasioTCsA Bee Oonee cepbesHbie Tpebosa-
HHA K MNOATOTOBKE CIHNELMAIMCTOB, KOTOPBIE IOJKHBI MMETh J0CTa-
TOYHO BBICOKMH YPOBEHb 3HaHHi B 00JlacTH OOLIEHAYYHBIX M MHIKE-
HEpHBIX JUCLMUIUINH, OBbITh TOTOBBIMH K YIPaBJICHHIO TEXHOJIOTUAMM
CErOJHALIHEro JHJI ¥ OCBOEHHIO HOBBIX HANpaBlIeHUi B MPOMbILLIEH-
HOM IIPOM3BOJICTBE, B TOM uuciie ¢ npumeHeHuem CAIIP, ACVTI, po-
OOTOTEXHHKH, KOMITBIOTEPHON TEXHHUKH U 1Ip.

Haubonee yerko riybuHa nosyueHHbIX 3HaHWIH NPOABJIAETCS Ha
3aBepIIAOLIEM dTare, B MPOLEecce MOJArOTOBKH BhIMYCKHON KBaTH(HU-
KaLMOHHOM paboTel, Koraa ot cryaeHrta Tpebyercs Haubonbluas ca-
MOCTOATENBHOCTE NPU PELIEHUM 3aJay, BO3HHUKAIOWIMX NP paspa-
6oTke TexHONOrHK, 000PYOBAHMS W MPH BBINOJIHEHUH HCCIIEI0BA-
HUH. PyKOBOJACTBO MNpeJHA3HAYECHO JUIA CTYJASHTOB-AMIUIOMHHKOB,
obywaromuxcs no Hanpasnenuio 15.03.01 «MawmnHocTpoeHuey, npo-
dune noaroroBku «O6opyaOBaHME W TEXHOJIOTHS CBAPOYHOIO MPOU3-
BozicTBay. OHO MOXeT OBITH MOJIE3HO M Ul CTYJEHTOB, 00y4aro-
uxes o Hanpasienuio 15.03.01 «MammHocTpoeHne» Jpyrux npo-
¢unei noroToBKH.



1. TeMaTHKA BLINYCKHOH KBATHGHKANHONHOH paboTh

Ha stane BbINYCKHON KBATH(UKALMOHHON paboThl CTYACHT Bbl-
MO/IHAET TEXHOMOrHYecKHii mpoexkT (THn 1), KOHCTPYKTOPCKHi
NpoeKT (THI 2) WK HAYIHO-HCCIE0BATENLCKY 0 paboTy (THIl 3).

TexHoNOrH4YecKuii NpoeKT, CBi3aH ¢ pa3paboTKoil mpouecca
n3rotoeneHus (Harnpumep, oOpaboOTKOH METaUIOB AaBlIEHMEM, CBap-
KOM WM Naikoi) KOHKPETHOM JeTaly WM KOHCTPYKUHH, 0Ty YCHHA
crelMaNbHBIX MaTepyanoB (HanpuMmep, CTaad WK KOMIO3HLHOHHBIX
marepuanos). [IpoekT MOJKeT BKIIIOUATh BOMPOCH BHIOOPA MM paspa-
GOTKM CPeICTB MeXaHU3aluy ¥ aBTOMATH3allMK Npou3BosicTea. Yaule
BCEro TaKMe TeMbl pa3padaThIBAIOTCA CTYIEHTaMM [0 MaTepHaJaM HX
MPOM3BOICTBEHHON JESTENLHOCTH MO MECTYy OCHOBHOi paboThl MO
crielManbHOCTH.

TeXHONOrMYECKHi MPOEKT MOXeT OBITh BBINOJIHEH TaKXKe B
dopme pa3paboTKM TEXHONOTHYECKMX PeKOMeHAauuii no obpadorke
METAJVIOB JIaBlIGHUEM, TepMUYecKoil oOpaboTke, cBapke, naiike, Ha-
Mn1aBKe, TEPMUYECKOi pe3ke M T. . HE KOHKPETHOM JeTaln WM KOH-
cTpyKimu, a TUnoBoil. ITpu 3TOM 0OBIMHO HMCMONB3YIOTCA HA3BAHHSA
TUMOBBIX JeTaNel MM KOHCTPYKLMiA, KOTOpble OOLIENPHUHATEL B TeX-
Huyeckoil nuTepatype. Hanpumep, 6anouHble KOHCTPYKLHH, 0607104~
KOBBIE, KOPIYCHBIE, ETA/IH MAllMH ¥ NpuGopos 1 T. n. Yaie scero B
3aJJaHUU J1aeTcAd KaKoM-JiM00 OJWH THUI JIETald, KOHCTPYKIMH, MaTe-
puana u TexHomormueckoro npouecca. IIpiumep nocTpoeHus nono6-
HOTO TEeXHOJIOrMYecKoro npoekrta npupejeH B npuioxenuu 1. ITo-
N06HBIE TIPOEKTHI BHINOHAIOTCS CTYICHTAMH Ha OCHOBE MOAPOOHOTO
CAMOCTOSTEJILHOrO aHajiu3a OnmyOJIMKOBAHHBIX MaTepHasoB: CIIPaBOt-
HBIX JaHHBIX, MOHOrpaduit, yueOHON JIMTEpaTyphl, XKyPHAIBHBIX CTa-
Teit u T. n. IIpy 3TOM Hy’KHO MCIIOJIb30BaTh B NIEPBYIO O4EPEb PEKO-

MEHIO0BAHHBIE JINTEPATY PHbIE UCTOYHHKH, A TAKXKE Marepualbl, 0I'ly6-
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JIMKOBaHHBIC B MEPHOAMYECKMX NMpodUIbHBIX M3nanusx. Hanpumep,
KypHaiel « TexHonorus metamnos», «MeTalOBEICHHE U TEPMHUYE-
ckas obpaborka Mmertamnory», «Mspectus ByzoB. UepHas metammyp-
rus», «CBapouHoe Npou3BOACTBOY», pedepaTHBHBIN KypHan «MeTta-
Jyprus», COOPHUKH MaTepHaioB KOHbepeHLHii 1 JIp.

KoncTpykTopckne npoekThl, B 33/1a4y KOTOPBIX BXOJWT KOH-
CTpyHpoBaHHe 00Opy/I0OBaHMS M OCHACTKH Ul obecrieyeHus meTas-
JypruyecKux MpoleccoB, TEPMHUECKOH 00paboTKu, CBapKuU M Jp., U
HAY4YHO-HCC/IeJ0BATeILCKHE PaboThl, MOCBAIICHHBIE YIriy6IeHHOI
Hay4HOI npopaboTKe BONPOCOB TEXHOJIOTHH, KaK MpaBWIo, Mopyya-
IOTCS CTYA€HTaM, NMPOSABUBLIMM CKJIOHHOCTH K KOHCTPYHPOBAHUIO MITH
K MCClIeIoBaTeNbeKoi paboTe M paGoTaBLIUM B 3TOM HalpaB/ieHUM B
nepuo1 o0y4YeHHs B YHUBEPCUTETE.

Ilpn BeIGOpe TeMaTHKM IMIUIOMHOrO MPOEKTHPOBaHUS HeobXo-
JMMO Y4YHMTHIBATh COBPEMEHHBIH ypOBEHb MPOM3BOACTBA. B npoekre
JOJKHBI HAaWTH OTpakeHHWe Haubolsiee NPOrpecCHBHBIE TEXHOIOTHU
M3rOTOBJICHHs JIETalleif M KOHCTPYKUMI METOJAMH CBApKH M POJICT-
BEHHBIX MPOLIECCOBC MAKCHUMAIBLHBIM NPUMEHEHHEM CPE/ICTB MEXaHH-
3alMH M aBTOMAaTH3alluy, HayYHOH OpraHN3alyH Tpyaa ¥ yrpaBJieHus
MIPOM3BOJICTBOM.

Texunosornyecknii ¥ KOHCTPYKTOPCKHIl [POEKTHI MOTYT CO-
AepKaTh SJIEMEHTBI UCCIIe/IOBaHMI, 000CHOBBIBAIOLIMX PEKOMEH/Lye-
MYIO TEXHOJIOTHIO, PEKHMBI, BLIOOP MaTepHasioB U paspabaTsiBaeMbie
KOHCTPYKUMH. B Takue npoexTsl Lenecoobpa3Ho BBOAUTE, HAlIPUMEP,
pasieibl, CBA3aHHBIE C MCCIIEJIOBAHHEM BIIMAHUA TEXHOJIOrMYECKUX
NapamMeTpoB MCCJIE/lyEeMOro MpoLecca Ha CBOMCTBA M0J1y4aeMOro M3-
JIeNHs, SKCILTyaTallMOHHBIE XapaKTepPHUCTHKH U T.I1.

B nayuno-ncenenosarebcKux paGoTax MOryT 6bITh pasziensl,
B KOTOPBIX CTYJAEHT AEMOHCTPHPYET CBOM MHIKEHEPHBIC, TEXHOJIOIH-

HYECKHE, KOHCTPYKTOPCKHME HABbIKWM U 3HaHUA. Hanpumep, B HCCJIC10-
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BaTesIbCKyl0 pabory wLesnecooOpa3HO BBECTH pasjiell, CBA3aHHBIA C
pa3paboTkoii MpUGOPOB, TEXHONOMMYECKOH OCHACTKH, y3/10B 060py-
JIOBAHMSA, MCTIOJIB3YEMBIX MPH BBINOJIHEHUN HAYYHBIX KCIIEPUMEHTOB
UT. I
B Tex ciyuasx, KOrjla B BBITYCKHBIX KBaTH(HKALMOHHBIX paborax
(BKP)' npeayCcMaTpMBaKOTCs MaTEMaTHYECKUE pacyeThl, Ul WX Ipo-
BE/ICHHsA, KAK MPABUIO, NOJDKHA MPUMEHATHCA KOMIBIOTEPHAsA TEXHHM-
Ka.

Bo Bcex ciydasx MpearnoyYTeHue OTAAETCS BHIMOTHEHHUIO peallb-
HbIX JMIUIOMHBIX TPOEKTOB (TEXHOJIOTHYECKOr0, KOHCTPYKTOPCKOTO U
MCCIEI0BATENLCKOrO XapakTepa), MpeayCMaTpHBAIOIMX pellieHHe aK-
TyabHbIX 3a/1a4, CTOSLIMX [epe/l OPraHu3alusiMH, B KOTOpbIX pabo-
TalOT CTY/JEHTBI 3a09HON MM 0YHO-3a04HON (opmel 06ydeHus, nubo
CBA3aHHBIX C HAy4YHO-HCC/IE/IOBATeNbCKOM TemaTukol kadeapsl. B
9TOM Cilyyae OT/eJIbHBIE YacTH MpoeKTa WM Bes paboTa MOTYT Bbi-
TMOJIHATHCS B COOTBETCTBUH C IUIAHAMH OPITEXMEPOIPUATHIA 110 MECTY
paboThl CTYJEHTOB WIM C [UIAHAMH Hay4HO-HCCJIe/I0BATE/IbCKON pa-
60T Kadeapsl.

[Ipu Ha3HAYEeHUM TEMATHKM MOXKET OBITh NPEIYyCMOTPEHO BbI-
NOJIHEHNE KOMIUIEKCHBIX T€M, KOTOPBIE PeLIaloTCs HECKOIIBKUMH CTY-

JIEHTAMH.

! lanee B TekcTe ANA yNpoLleHus inokerua Gyaem nenonb3osars Tepmun « BKPy - shinyckuas kpaanpuxaim-
OHHan paboTa.
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2. Opranusanus padoTbl HaJl BLINYCKHOH KBaAH(PHKANHOHHO
paboToii

2.1. Cpoxn BKP

Breimmonsenue BKP HauumHaeTcs mnocje IpoXOsKIeHHs Tpeiu-
TUIOMHOM NPAKTHKHA M YCHELIHOM C/Ia4M rocyJapCTBEHHOro 3K3amMeHa
M0 CHELMaTbHOCTH.

Crtynentsl, BKP KOTOpBIX CBA3aHBI C Hay4YHOHW TEMAaTHKOH Ka-
¢denpsl, paboTaloT Bech nepuoj B ee saboparopuu. Ilpu srom, kak
NPaBWIO, CTYACHThI-ANIVIOMHUKHA MPUHUMAIOT aKTHBHOE y4acTHe BO
BCEX MEpOTPUATHIX, NIPOBOAMMBIX Ha Kadeape, HapaBHe ¢ ee COTpy-
HUKaMH.

Crynentsl, BKP KOTOpBIX BBIMOJHAKOTCSA 110 TEMaM, CBA3aHHBIM
C MPOM3BOJICTBOM, MOI'YT paboTaTh BeCh MEPHOJL MO OCHOBHOMY MECTY
paboThI.

CrieuyanbHO 11 CTYHAEHTOB €JKero/IHO TPOBOJMTCS Hay4HO-
TexXHu4Yeckas KOH(PEpeHUMs ¥ CEMHHAphl, B KOTOPbIX aKTHBHOE Yy4a-
CTHE JI0JKHBI TIPUHUMATh JUIUTOMHHUKH.

B I'ocynapctBeHHyro arrectaunoHHyo komuccuio (I"'AK) npen-
CTaBJAIOTCSH PacUETHO-TIOSICHUTENbHAS 3alucKa, WUTKCTPATUBHBIN
MaTepHall, a Tak¥Ke OT3bIB PYKOBOJUTEIS.

2.2. 3ajaHHe HA BBINYCKHYIO KBaJH(pHKanHoOHHYI0 paboTy

OcHosueie Bonpocel BKP HaxogdaT oTpaxkeHue B 3a/1aHWH, KOTO-
poe BbIaeTcsi PyKOBOAUTENEM PabOTEl M YTBEPIKIAAETCs 3aBe/1y FOLIHNM
kadenpoit. Ilpu noiyyeHnH 3aaHus CTYIEHT JAO/KEH BHUMATEIbHO
03HAKOMMUTBCS C €r0 COAECpPKaHHEM H BBIICHUTDH C PYKOBOJMTENIEM BCe
BO3HHKILHE BOIIPOCHI.

3ananune ana BKP HOCHT MHAMBHMIyaJIbHBIH XapakTep U o4ep-
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YMBAET KpPYr BOMPOCOB, KOTOphle HeoOxoaumo paspabortare Mo aaH-
HOM TeMe. 3aiaHyue COCTOUT M3 YEThIpPeX pa3iesioB.

1. Tema paGorsl. Ee dopMyupoBKa A0/DKHA B IMOJHOW Mepe
OTpaXkaTb COJEep)KaHue AUIUIOMHOro mpoekta. Ilpu sTomM HazBaHue
JIOTDKHO OBITH KOHKPETHBIM U BO3MOXKHO 00J1€€ KOPOTKUM.

2. Ucxoaubie aanubie K padore. 31eCh AarOTC OCHOBHBIE HMC-
TOYHUKH MH(POPMALMH, KOTOPbIE HENOCPEACTBEHHO CBSA3aHbI C pa3pa-
6arpiBaeMoii TeMoi. OOBIYHO YKa3bIBAIOTCA 3-5 HCTOHHHUKOB.

3. Copepxanue BbINYCKHOH KBAMH(PHKANHOHHOMH padoThI.

Obwas wacme. B 310M yacTu HOpMYJIMPYIOTCS OCHOBHBIE BO-
TIPOCHI Ul TeopeTH4Yeckoi npopaboTku Tembl. OOBIYHO OTBETHI Ha
5TH BOINPOCH! BXOJAT B JINTEPATYPHBI 0030p.

Cneyuansnas uacme. 31eck GOpMYJIUPYIOTCS 3a7a4H, KOTOpPhIE
JI0JDKHBI OBITH pelleHbl CTYAEHTOM IS JOCTHIKEHNS OCHOBHOM LIe/IH
npoekTa: pazpaborka TexHonoruu (tun I), npoekrupoBanue obopyao-
Banus (tun II) unm muzyveHue 3aKOHOMEPHOCTEH MPOLIECCOB B3aMMO-
CBA3M napaMeTpoB u ap. (tun III).

Bezonacnocmey u sxonozua. Iloapasznen COAEPXKUT BOIIPOCHI,
KOTOpBIE CBSI3aHbl C OXPAaHOH TPy/a, TeXHUKOH 0e30macHOCTH, MPOM-
CaHWTapuei, OXpaHOW OKpYyXatolei cpeapl U 6e30MacHOCTBIO B yC-
JIOBUAX Ype3BblYalHBIX CUTYaLM.

4. Ilepeuens rpadpuueckoro matepnana. [IpuBoastcs Haspa-
HUS M KOJIMYECTBO BCeX rpaduyeckux pa3paboTok.

3ajlaHue TO/NUCHIBAIOT PYKOBOAMTENbL paboThl M yTBepx/JaeT
3aBe/1y LM Kadeapoi.

[Mony4uB 3aganue, CTyAeHT MOAPOOHO 3HAKOMMTICA € €ro co-
JIepyKaHUEM M MOJIUCHIBAET.

[Ipumep MOMHOCTBIO OQOPMIIEHHOTO 3a[aHUs HA BBINOJIHEHHE
BKP npuBe/ieH B NpUI0XKEHHH 3.
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2.3. OcHOBHBIE PEKOMEHIANMH 110 OPranH3aNnnH padboTel B

npouecce BLINYCKHON KBAJIH(PHKANHOHHOH paboThl

PaGoty ctyaenra Haja Temoit BKP MoHO yc/loBHO pasienuThb
Ha TPH T10CJIe/I0BATEIHLHO BBINIOJIHAEMBIX 3Tarla.

1. Hoarorourenbnblii 3tan BKP. B ator nepuon cryaeHt
BBITIOJIHAET CaMOCTOATENIbHYIO paboTy, KoTopas, Kak INpaBHIIO, OpH-
€HTHPOBaHa Ha ero MoAroToBKy K BhmonaHennio BKP: noapobHo 3Ha-
KOMMTCS C JIMTEPAaTypPHbIMM MCTOYHMKAMHM IO TeMaTuke, O1M3Koi K
Teme BKP, npu HeoOXOOMMOCTH OCBaMBAET METOJMKH KCIIEPHMEH-
TalbHBIX MCCIIEJOBAHMI, B TOM YHCJIE MOXET HENOCPEJCTBEHHO pa-
60TaTh Ha CBAPOYHOM HIIM MCCIIE0BATENILCKOM 000pY1I0BaHHH.

2. Beimonnenue BKP. PaGory no teme BKP uenecootpazno
HA4YMHaThb C COCTABJIEHMs Pa3BEpHYTOro IuiaHa Oyayuuel pacuyeTHo-
NOSCHUTENBHOM 3anucku. Takoi MmiaH cocTasisercsi B BUJE OIJlaBie-
HUS C YKa3aHWEM pa3/iesioB, MOJApa3/ienoB v myHKToB. Ilnan npopaba-
THIBAETCS COBMECTHO C PYKOBOIUTEIIEM.

[TocnenoBaTeIbHOCTL BBINOJHEHHS TJ1aHa OOBIMHO HaMevaercs
CTYJICHTOM B Mpoliecce ero obuieHns ¢ pykosoaureneMm. Muoraa or-
JieNIbHBIE Pa3/ielibl MOTYT BBITIOJIHATBCS NMapaiebHo.

B nepuoa BKP kadenpa moxer opraHu3oBaTh /s CTYAEHTOB-
JIMIJIOMHUKOB 0030pHble (haKynabTaTHBHbIE JieKUMH. TemaTuka nek-
LM OmpefeNiieTcst COACpHKaHUEM AMIUIOMHBIX TPOEKTOB, KOTOpbIE
BBIMOJIHAIOTCS B JAHHBIN TEPHOJ, M CBsA3aHa ¢ yriyOJIeHHeM 3HaHWH
CTy/IEHTOB IO OT/AeNbHBIM BompocaM. Hampumep, wucrions3oBaHue
KOMIOBIOTEPHOW TEXHUKHU JUIS PeIleHHs] KOHKPETHBIX 3ajla4, MeTO/IbI
HCIIBITAHUI M Jp.

3. Odopmuenne BKP. Ha aTom 3Tane okoHvarensHO nopaba-
THIBAIOTCH ¥ OOPMIIAIOTCSA PACYETHO-TIOACHHUTEIbHAS 3alMCKa U rpa-

¢uueckuii matepuai. [Tocne 3aBepmienus paboTel Bce yka3aHHbIE Ma-
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TepUabl MOJAMNUCHIBAKOT CTYAEHT-AUIUIOMHUK, HOPMOKOHTPOJIEP, PYy-
KOBOJIMTENIb U 3aBeAY IO Kadeapoii.

2.4. PykoBoACTBO BHINYCKHOMH KBAIH(PHKANHOHHOH paboToii n

KOHCYJIbTAUHH

Pykoeoacteo BKP ocymectrasior npodeccopa, JOUEHTH M
craplive npenojasareiad. PyKoBoaAUTENIMH MOTYT OBbITH TaKke Hau-
Gonee onpITHBIE COTPYAHMKH Hay4HBIX [IOpa3/ieneHuil kadeapsl.

B ocHoBHble 00s3aHHOCTH pykoBoautens BKP Bxopsar: paspa-
6otka 3ananus Ha BKP, oka3zaHue CTyJeHTYy nmomolu B paspaboTke
wiasa BKP u rpaguka ero BbIMOJIHEHHS, PEeKOMEHIAUMH CTYIECHTY
1o noabopy HcxoaHOH MHpOpMaLMH Mo Teme paboThl, MpOBeJeHHE
peryaspHbiX (10 pacnucaHuIo Kadeapbl) KOHCYJIBTALMIA 110 OCHOBHBIM
paznenam 3ajaaHusi, npoBepka kauectsa BKP 1o uactam u B nenom,
MOJArOTOBKA OT3bIBA O CTENEHM [MOJrOTOBIEHHOCTH BBIIYCKHHKA K
WH)KEHEPHOI AeATeNbHOCTH.

[Toceierne cTyIeHTOM KOHCYJIBTALMI ABJISETCS 0053aTeIIbHBIM.
B npolecce KOHCYJIBTUPOBAHHUSA PYKOBOJMTENL HE TOJIBKO NMOMOTaloT
JIMIUIOMHUKY B HAXOXKACHWM MPABMIIbHBIX TEXHHYECKHUX, HAYYHBIX W
9KOHOMHUYECKMUX PelleHMi, HO ¥ CNIOCOOCTBYIOT Pa3BUTHIO €ro TBOP-
4YeCKOil aKTUBHOCTM M CAMOCTOSATEILHOCTU. 3a MPUHATHIE B MPOEKTE
pelieHus M MPaBWILHOCTH BCEX JIAHHBIX OTBEYAET CTYAEHT — aBTOp
paGotel. Ecnin B npounecce BKP pykoBoauTens ybdexaaercsi, 9To
CTYAEHT He NMOATrOTOBJIeH K KaYeCTBEHHOMY H CBOeBpeMeHHOMY
BBINOTHEHHIO paboThl B TpeGyemMoM o6beMe, OH CTABHT BOIPOC O
npexpamennn BKP.
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2.5. KonTpoJs 3a paboTol cTyAenTa

OCHOBHOI1 LIeJIbIO KOHTPOJIs 3a paboToi cTyeHTa B NIEpHO/L Bbl-
nonHenuss BKP  sBisieTcss moMoulk B palMOHAIbHOM OpraHM3auuy
rpagHKa MOArOTOBKH OTAENBHBIX pasjesnoB. Huwke mpusoasarcs oc-
HOBHBIE MPAaKTHUKyeMble GOPMBI.

1. CucreMaTHYECKHH KOHTPOJb CO CTOPOHBI PYKOBOIHTE/S
paboTel B mponecce NMpoBeACHUA KOHCYNbTaumi. Pesynbrarel 3T0Or0
KOHTPOJIA eKeHeaenbHO (GukcupyroTes B rpaduke BeinosnHeHus BKP.

2. KouTpoab, ocyulecTBJIsieMblH CHeNHAIBHOH KOMHCCHEH
BO BpeMsi npoBeaenusi cmorpa BeinoaHenus BKP. Cmotp nposo-
JMTCA MPUMEPHO 3a Mecsll A0 Hadana paboTel ['ocynapcTBeHHOM at-
TecTalMOHHOM komuccuu 1o 3aimure BKP. Llensto cmotpa siBiisercs
BBIICHEHHE COCTOSHUS BbIMOIHEHMs 3a/JaHUS.

CmoTp siBasieTcs 00s3aTelbHBIM MEPONPHATHEM JUIA BCEX CTY-
JIEHTOB-IAUIUIOMHUKOB. OH NPOBOAMTCS IO 3apaHee COCTABJIEHHOMY
rpaduky. Ha cMOTpe cTyIeHT A0oK/IaabIBaeT KOMMCCHH, COCTOSIILEH M3
yucia npernojaBarenei, HasBaHue paboThbl, Leib, OCHOBHBIE pelliae-
MBIe 3aJauM, cojepixanue paboTel (10 pasjiesiam) U XapaKTepusyer
COCTOsIHME BBITIOJIHEHHUS Kax1oro pasaena. Jloknaa wunocTpupyercs
MMEIOLMMCS K MOMEHTY cMOTpa rpaduueckuM marepuanom (ma-
KaTbl, YEPTEIKH, ICKM3bl U T. A.). UNeHbl KOMHCCHHM MMEIOT BO3MOXK-
HOCTb 3aaTh Bonpockl o TeMe BKP 1 BbickaszaTh 3aMevaHus U MHe-
HHSI O XOJI€ €r0 BBIMOJIHEHNUA, 4 TAKKE O CPOKE 3aLLUThI.

3. Cneunajibubli (BHeOYepeaHOH) KOHTPOJb, NPOBOAUMBIH
KoMHccHel Kadeapbl B JIOMNOJHUTENIbHBIE CPOKH (BHE CPOKOB Ijia-
HOBOro cmorpa). BHeouepeaHomy koHTponto noasepraior BKP or-
CTAIOLUX CTYJAEHTOB /I YCTPAaHEHHUS HAMETHBILErocs OTCTaBaHHUS.
CrieunasibHBIi KOHTPOJIb OCYILECTBISAETCS MO IMPeCTaBJICHHIO PYKO-
Boauress BKP.
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4. KouTposik BCEX MATEpHANOB JUIUIOMHOrO MPOEKTA HAa CO-
0J110/1eHHE CTAHAAPTOB, NIPOBOAHMBIH PYKOBOANTE/IEM [IPOEKTA.

5. KonTpoas roToBHOCTH K 3alIHTE JUIUIOMHOTO [IPOEKTa B
LEJIOM, OCYIIeCTB/sIeMbIH pyKoBouTeneM. OKOHYaTeNBHBIA pe-
3yJIbTaT KOHTPOJIA OTMEYAeTCs MOAMUCHIO PYKOBOJIMTENS HAa Bcex
yepTekax M IulaKaTax, a TakkKe Ha THTYJIBHOM JIUCTE pacyeTHO-IIONAC-
HUTEJIbHOM 3alIUCKH.

6. Paspemenne na fomyck k 3amure BKP Ha 3acenanuu [AK,
AaBaemoe 3aseayromum kKadeapoii. Ecin 3apemyrommii kadempoit
HE CYMTAET BO3MOXHBIM JIOMYCTUTH paboTy K 3aliuTe, OHA BO3Bpalla-
eTca Ha 10paboTKy.
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3. Coapepxanue BLINYCKHOH KBATHPHUKANHOHHONH padoTe!

BKP coCTOUT M3 pacueTHO-TOACHUTENILHOM 3aNUCKH U rpaduye-
CKOT'0 MaTepuana.

B pacyeTHO-TOSCHUTEILHOMN 3aMucKe MaTepuall pacroiaraioT B
CIIeYIOIIEH MOCIIeJ0BaTENbHOCTH:

— TUTYJIBHBIN JIUCT (TIpUIIOKEeHHE 2);

— 3a/1aHue Ha paboTy (MpUIoXKeHue 3);

— aHHOTalMs (NpusoxeHue 4);

— cozeprkanue (MPUIOKEHHE 5);

— BBE/ICHHUE.

JlanbHeiliee pacroyiokeHUe pas3jie/ioB NAeTcs 10 YCMOTPEHUIO
UCTIONIHUTEJIS paboThI MO COITIACOBAHHIO C PYKOBOIUTEIIEM.

Hanpumep, B TeXHOJIOTHYECKO# paboTe MaTepHal MOKET ObITh
pacrnoJioxkeH Cle Iy oMM 00pazoMm:

— 0030p JIUTEPATYPHBIX JaHHBIX H TEXHHUKO-3KOHOMHYECKOE
000cHOBaHHE HEOOXOAUMOCTH BBINOJHEHUs paboTEI;

—uenb ¥ 3agayn BKP;

— METO/IM4YeCKOe 000CHOBaHHE BHITIOJIHAEMOMN paboTEI;

— TEXHOJIOTHYecKas 4acTh;

— HCClIeIoBaTelIbCKas 4acTh.

3aBepuiaeTcs MOSCHUTENbHAA 3anucKa CleAyolUMMH  0bsa3a-
TeJIbHBIMU pa3jiesiaMu:

— 3aKJII0YEHHUE (BBIBOJIBI);

— CIHMCOK HCTIOJIb30BAHHOM JIUTEPATY PhI.

ITpn HeoOXOAMMOCTH B KOHIIE paboThl MOTyT ObITh JaHbl TpH-
JIOXKEHHSL.

Hike maetcs mepeyeHb U MojpoOHOe ONUcaHue coJiepKaHus U
TpeGOBaHMI K HEKOTOPLIM pasjiellaM pacueTHO-NOSCHUTENLHOM 3a-

MHCKH.
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Kak MbI yxe ykazanu, B BKP pa3szgens! narorces B ToM nopsjke
(1 maxxe ¢ TeMH K€ WM GJIM3KMMH IO CMBICITY Ha3BaHUAMH), B KOTO-
pPOM OHM 3[eCh PacCMOTpeHbl. OTUM (opmupyeTcs ornpeaeecHHas
BHYTpPEeHHsIs Jloruka paboTel. BMecTe ¢ TeM B KakKIOM KOHKPETHOM
cily4ae U B 3aBUCHMOCTH OT THIA paboThl aBTOP (CTY/I€HT) BIpaBe He-
CKOJIBKO H3MEHMTh COJEp)KaHHWe M I10CJIe/IOBATE/IbHOCT Pa3/IesioB,
HCK/IIOYMTE WIH 0OBeJMHUTL HEKOTOpbIe M3 HUX, A00aBHUThL Apyrue
[0 CBOEMY YCMOTPEHHIO U 110 COIJIACOBAaHHIO ¢ pykoBoauteneM. On-
HaKo B J1I0OOOM ciTyyae MepBble MATH MO3ULMA U MOCHEe/IHNE YeThIpe
JIOJDKHBI COZIEPAKATHCA B 1I000M THIIE pabOThL.

3.1. AuHoranus

AHHOTaLMs — 3TO KpaTkas XapakrtepucTuka coaepkanus BKP.
He cneayeT B aHHOTALMH MepecKa3blBaTh COAEPIKAHUE AUTUIOMHOIO
npoexta (BBIBOALL, pekoMeHAauuy, daxTuueckuii marepuan). Heob-
XOAMMO OTMETHTH JIMUIb CYIIECTBEHHbIE MPU3HAKH COACPIKAHMS, KO-
TOpBIE MO3BOJISIOT BBIABUTH MPAaKTHYECKOe (MM Hay4yHOE) 3HA4YEHHE,
HOBH3HY M OTJIMMHTH JAaHHYIO pa3paboTKy OT ApYrux, OJIM3KHUX MO Te-
MaTHKe.

OO6beM aHHOTaLMM HE NOJDKEH NpeBbILAaTh 1/2 cTpaHuMlbl TEK-
cra. [Ipumep BBINOMHEHUS AHHOTALIMM NPUBE/IEH B NIPHIIOKEHHH 4.

3.2. Cogepxanue

B coaeprxanuu nepeuuciieHsl Bee 3aronoky BKP B Toi mocne-
JIOBAaTeIbHOCTH, B KOTOPOM OHHU PacriojiaratoTcsi B pac4eTHO-TNOSACHH-
TeNbHOM 3aluCKe, NMPHU 3TOM HA3BaHMA 3arojIOBKOB B OIJIABIICHHH
JI0JDKHBI OBITH TOYHOM KOMMEH Ha3BaHWil 3aroJIOBKOB B TEKCTE TOsC-

HUTENBHOM 3anucku. Hanpumep, eciu B TeKCTe MPH 3arojioBKE UMe-
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ercs obo3Hayenne «Pazzen 1», TO ¥ B OrJaBIEHHM NPH 3arojioBKax
Jaercs To ke 0003Ha4YeHne. B3anuMopacronokeHue 3aroJioBKOB B CO-
JAEPXKUHHUM JIOJDKHO MPABWIBHO OTPaXKaTh WX COMOAYHHEHHOCTh B
TekcTe. OOBIYHO 3TO JeaeTcss MyTeM OTCTyNa Ka/JI0ro 3arojioBKa
pasjena, HaxoJsIIerocs BHYTPH Mpeabiayero pasjena. IIpumep Boi-

MOJIHECHUA COACPIKAHUA NMPUBEACH B IMPHII0OKEHHH 5.

3.3. Beeaenne

Beenenue sBASETCS BCTYMMTENBHON YacThlO TEKCTa PacyeTHO-
NOACHUTENBLHOMN 3anucky. B Hell kpaTko obcyskaaeTcs poib TEXHOJO-
IHYECKUX MPOLIECCOB B MAlIMHOCTPOEHHH, MOKa3bIBAETCs UX MECTO B
CO3/IaHMM COBPEMEHHBIX KOHCTPYKLIMH M KOMIIO3ULIMOHHBIX MaTepua-
noB, GopMysupyeTcs rpobliemMa, ¢ KOTOpOi CBA3aHa TeMa JIMMJIOMHO-
ro npoekra. O6beM BBEICHHA MOXKET U3MEHATLCS OT OIHOM JI0 JABYX—
TpeX CTPaHMI] TEKCTA.

3.4. O630p ocHoBHBIX BonpocoB BKP no ganubiv tuTepaTypHbIX
HCTOYHHKOB

DTOT pasjien uHorjaa HaseiBaloT «JluteparypHeiii 0630py». Mo-
XKeT OBITh U Ipyroe HazBaHue. B Ha3BaHuM pazaesia MOTYT OBITH KOH-
KpeTH3UpOBaHbl B 0000IIEHHOM BUIE OCHOBHBIE BOINPOCHI, MOJIjIEXKa-
IMe paccMOTpeHuIo. Bo3MoxkHBI ¥ apyrue Bapuantbl. OKOHYATE -
HBIii BLIOOp Ha3BaHMA ABJIAETCS MPABOM ABTOPA.

DToT pazaen sBiseTcs BakHOU yacTeio BKP. Makrnuecku 3aech
NaeTcs pacCMOTPEHME BOIPOCOB, pa3pabaTbiBaeMbIX WM 3aTparupae-
MBIX B IUIJIOMHOM NPOEKTE TaK, KaK OHH NPEJICTABJIEHbI B OIMyOJIHKO-
BaHHBIX JIMTEPATYPHBIX MCTOYHHUKAX MO COCTOSIHUIO HA MOMEHT BBI-
nosiHeHus paboTel. DTHM aBTOp Kak Obl noarorasnusaet ceds K pe-

LIEHUIO TeX 3a/a4, KOoTopele copMyTHpoBaHel B 3agaHud Ha BKP.
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I'my6una oxeata 0630pa onpejessercs caMUM aBTOPOM I10 COIJIaco-
BaHMIO C pykoBoauTesneM. JlutepatypHelii 0630p 00BIMHO MoApasjie-
JI€TCS HA TMOJApAa3/ieNibl M IMyHKThl BHYTPH HHUX, B KOTOPBIX paccMar-
PUBAaIOTCA OTAEJIbHBIE BONPOCHl TeMbl. KoJMYeCTBO MoapasziesioB U
MYHKTOB He persiameHTupyercsa. O6ummit 06beM pasjesna MOXET H3-
MEHATHCS, HO NPAKTHYECKH OH cocTaBngeT oT 15 1o 20 crpanMil Tek-
cra. Tekcr 0030pa go/keH ObIT JOCTATOUHO XOPOLIO MUTIOCTPUPO-
BaH. PucyHku, ¢ororpaduu, rpapuku, Tabnuubl, CXeMbl — MOLYT
OBITH MpeacTaBIeHbl B TEKCTe B BHIAE pUcyHKOB (dopmar jpg, png,
bmp), Z0GPOTHO BHINOJIHEHHBIX KCEPOKOMMI MM B PYTOM MCIIOJIHE-
HMH (B TOM YHCIIE B BUJIE PUCYHKOB, aKKYPATHO BBITOJIHEHHBIX BPY4-

HYI0) IO YCMOTPEHHIO aBTOpa.

3.5. TeXHHKO-)KOHOMHYECKOoe 000CHOBAHHE HEOOX0AHMOCTH

BBINOJIHEHHS PaboThI

DTOT pa3fiell MOXKET BKIIIOYATh ONUCAHHME JETANIN, KOHCTPYKUMH
WIH OTJEJBHOrO y3j1a, M3rOTaBJIMBAEMBIX C TOMOILBIO BBIOpaHHOM
TEXHOJIOTMM, YCJIOBHUS 3KCIUTYyaTalMH, TEXHUYECKHE YCJIOBHS HA H3-
roToBnaeHue M npuemky. [lpu onucaHun aHanuzupyercs cOOpoYHbIH
yeprex, Ha OCHOBAHMM KOTOPOTrO B PAacyeTHO-TOSCHUTENBHOH 3a-
MHMCKE NMPUBOAMUTCS YNPOUICHHBIN 3CKH3 ¢ YKa3aHUEM BCEX OCHOBHBIX
pa3mepoB.

KpuTHyecknii aHaln3 YepTeka NPOBOAMTCA C LENBIO OLEHKH
TEXHOJOTHYHOCTH JETANIM WM KOHCTPYKUMHU (Y371a), TPH 3TOM MOTYT
ObITE MPUHATB HEOOXOAMMBIE M3MEHEHHs, HallpaBlIeHHble Ha HX
yayumenune. [Ipy aHanuse ycrnoBMil SKCIUTyaTall yKasblBaeTcs Xa-
pakTep AeHCTBYIOIMX Harpy3ok, paboueil cpeibl, B KOTOpOMH OJKC-
IUlyaTUPYeTCs M3/Ie/IMe WIM OTJE/BHBIE €ro 3/eMEHThI, TeMIepaTyp-
Hble YCIOBHA M T. A. TeXHUYecKHe YC/IOBMsS Ha NPHUEMKY CoJiepiKat
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TpeOOBaHMsA, COIVIACHO KOTOPBIM OCYIUECTBIAETCA IPOM3BOACTBO
KOHKPETHOTO M3/iesius (HarnpuMep, K repMEeTHYHOCTH, K 0Ty CTHMbBIM
OTKJIOHEHMSIM B pa3zMepax, K PpacloJIOKEHHIO CBapHBIX M MasHBIX
IIBOB M T. I1.).

IIpn HanmmumM aHanmoros paspabaThiBaeMOro BOMpoca (TeXHOJIOo-
run it pabotsl Tuna 1, obopyaoBanus ajisi paboThl TUINA 2 WM MC-
cieoBaHui s paboTel TMNA 3) NMPOBOAMTCS MX KPUTHYECKMH aHa-
nu3. TIpu 3TOM BBISBASIOTCS JOCTOMHCTBA aHAJIIONOB M HENOCTATKH.
AHanu3 MoxkeT ObITh BBINOJIHEH MO JAAHHBIM TPEANPUATHH, IIe HMe-
I0TCS @HAJIOTH, A TAaKoKe 0 JIMTEPAaTYPHBIM JaHHBIM CO CCHIIKAMM Ha
orry 6IMKOBaHHBIE pabOTEI.

Marepuan sToro paszaena MokeT ObITb BK/IIOYEH B JTMTEpaTyp-
HBIiT 0030p Mnu ObITE caMocToATeNLHEIM. Ero 0o6beM, B 3aBUCHMOCTH
OT TUMNa MPOEKTa, MOXKET M3MEHATBCS W B Pa3fIMuHBIX Cly4asX co-
CTaBJATHL OT 5 10 20 CTpaHHLl TEKCTa.

3.6. Llesb M 3212%H BLINYCKHONH KBATH(PHKAUHOHHON padoThi

IlepeunciieHHbIC BBIIE pa3zieNibl ABJISIOTCSA MEPBOM YaCThIO T0-
AcHUTENbHON 3amicky BKP. Ota yacte, kak npasuwio, 3aBepuiaercs
noJipasziesioM, B KotopoM copmynuposana uens BKP u  nepeumc-
JIeHbI 3a/1a44, KOTOPbIE JI0/DKHBI ObITh PEeLICHBI 1 AOCTHIKEHHS yKa-
3aHHOM uenu. Ilpu gopmynmpoBanuu nenu 0OBIMHO OMMpAKOTCs Ha
Ha3paHue paboTel. 3a/lauM BBITEKAIOT W3 TOTO, YTO CTYEHT JOJIKEH
BBINOJIHUTL CAMOCTOSATE/ILHO B COOTBETCTBMM ¢ 3aganuem. [Ipuyem B
3a/1a4¥ BXOJIMT BBINIOJIHEHHE B MOJHOM oObeMe pasjena 5 3ajanus
(npunoxenue 3). B npunoxenuu 6 npuBeeH NMpUMeEp COAEpKaHUs
yKa3aHHOTO To/pasJiena.
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3.7. Metoanueckoe obocHoBanne Buinoansemoit BKP

OOBIYHO 3TOT paszjies HAYHMHACTCA C ONUCAHHA MaTepHaIOB M3-
JIeJIUS WM KOHCTPYKLMH (Y371a) M UX BCECTOPOHHEH XapaKTepUCTHKH.

[Tonp3ysch JMTEpaTypHbIMU JaHHBIMM M CTaHOApTaMH, NPUBO-
JAT XMUMHUYECKHMI COCTaB, OCHOBHbIE (DU3MKO-XMMHHYECKHE CBOMCTBA,
OTNMCHIBAKOT CTPYKTYPY M MEXaHHYECKME XapaKTEPUCTHKH Marepuana
B HCXOJHOM cOCTOSSHMM. [1oJb3ysACh COOTBETCTBYIOLIMMM CTaHaap-
tamu wan TY Ha nony¢pabpukarsl, onpeaensoT XapakTep U HeobXo-
JMMbIE pazMephl 3ar0TOBOK (JIMCTOB, MOKOBOK, NPOKATa, MOPOLIKA M T.
1.) UTst U3FOTOBJIEHHUS KOHCTPYKLUMH (y371a) nan o6pasiioB IS npose-
JIeHHsl MCCIIeI0BaHUIA.

Jlanee Ha OCHOBaHMM AHA/IM3a JIUTEPATYPHBIX JIAHHBIX B TE€XHO-
NOrMYeckux rnpoekrax (Tum 1) mpoBoasT BeIOOP crnocoOoB i M3ro-
TOBJICHHs JIETATH WJIM KOHCTPYKUMH (y37a), B COOTBETCTBUM C TeX-
HUYECKUMHU YCIOBUAMM. [IpH 3TOM 1aeTcs M0JHOE ONUCAHKE BCIIOMO-
ratejibHBIX MaTepuasioB (HampuMep, 3alIMTHBIX aTMocdep, rpuca-
JOYHBIX MAaTEPHAIIOB, NPUIOEB, (IIOCOB M T. /1.). B KOHCTPYKTOPCKOM
npoekte (TUN 2) BbIOMpPAETCs OCHOBHASA CXeMa MAIIMHBI (YCTAHOBKH)
1 GOpMYIHPYIOTCSA TEXHHYECKHE YCIIOBHS Ha NpOoeKTHpoBaHue. B mc-
cnenosarebekoit pabore (Tun 3) 0O6OCHOBBIBAIOTCSA OCHOBHBIE Me-
TO/bl MCCIIEAOBAHUM M JlaeTcs MX MoJpoOHOe OMHMcaHue ¢ yKa3aHHEM
MHTEpBAOB TEXHOJNOMMYECKMX MapaMeTpoB, B 00JacTH KOTOPBIX
npejrnosiaraeTcs MpOBEJICHUE 3KCIEPUMEHTOB (TeMIreparypa, CKo-
pOCTh MpolLiecca, AWana3oH Harpy3oK U T. I1.).

O6beM 3Toro pasiena Moxet ObITh B npeaenax 10-15 ctpanui

TEKCTA.
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3.8. Texnonorayeckas 4acThb

ITpu pazpaborke TexHonornyeckoii yactu BKP ocHoBHO#H TBOp-
4yecKol paboToif, BBHINOIHAEMON CTYJECHTOM, SBIISACTCA MOMCK ITyTEH
COBEPLICHCTBOBAHUS CYIIECTBYIOIUMX M pa3paboTka HOBBIX, Oosee
TIPOM3BOAMTEINILHBIX TEXHOJIOIMYECKUX MIPOLIECCOB, 00eCneYrBarOLINX
BBICOKOE Ka4yeCTBO M HaJeKHOCTh MPpoayKumu. PazpaboTaHHas TexXHO-
JIOTUs TPEJICTaB/IseTCs B BUAE MapIIPYTHOH TEXHOIOIHYECKOH KapThl,
NIPUBOJIMMOI1 B pPacyeTHO-MOACHUTENBHON 3anucke. Jlanee mnpuso-
OUTCsl MoApoOHOE TNMOoONepalMOHHOE OMNHCAaHHE TMPOLECCOB ¢ YKasza-
HHEM OCHOBHBIX TEXHOJIOTMYECKHX TapaMeTPOB M JPYTHX TEXHOJIO-
ITMYECKMX JIaHHBIX, BBIOMPAEMBIX 0 JUTEPaTypPHBIM, CIIPABOYHBIM M
HOpPMAaTHBHBIM HCTOYHMKaM. [Ipu 3TOM yjensercss BHHUMaHHWE KOH-
TPOJIKO KAa4eCTBa, BLIOMPAIOTCA METOABI M CPE/ICTBA KOHTPO/Is, Ha3Ha-
4aeTcs MOPAJOK NPOBEACHUS KOHTPOJILHBIX ONepalyii ¥ yKa3bIBaeTCs
00BEM KOHTPOJIA.

KoncTpykropekuii pazjen paboTsl BKIIOYaeT pa3paboTKy TEXHO-
JIOTMYECKOH OCHACTKH, Y3/0B 000pyJOBaHMA, CHCTEM YIpaBJEHUs
HOBOTO MJIM cyluecTBytouero obopyposanus. OObIYHO, 10 coryiaco-
BaHMIO C PYKOBOJIMTE/IEM, M3 BCEro IMEpPeyHs OCHACTKUA U 000py/aoBa-
HMs BeIOMpatoTcs Haubonee XapakrepHbie. IIpn paspaboTke OcHaCTKH
HeoOXO0IMMO HMCIONb30BaTh HOBEHILNE JOCTHKEHMA OTEYeCTBEHHOI
NPOMBILUICHHOCTH, OTPaKEHHbIC B CIIPAaBOYHMKAX, Karajorax, fpo-
CrHeKTax M Ip.

[lpuBosATCS OMMCaHHs CIPOEKTUPOBAHHBIX YCTPOWCTB, TpPHH-
LIMIIOB X paboTel M TEXHUYECKUE XapaKTePHUCTHKH Pa3paboTaHHOro U
craHjiapTHoro obopynosanusa. K onucanuio MoryT GbITh NPHIIOKEHDI
KHHEMATHYECKHUE M 3JIEKTPOTEXHHYECKUE CXEMBbl, pacyeThl OCHOBHBIX
y37I0B, @ TaKkxke Jpyrue JiaHHble, 000CHOBBIBAIOLINE BhIOpaHHbIE pe-

HICHH!A. Hpﬂ KOHCTPYHPOBAHMH OCHACTKH MOXKCT IMPOU3BOJAMUTLCA
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NPOBEPOYHBINA PacyeT OCHOBHBIX 3/EMEHTOB: OMNpEE/IeHUEe YyCUIni
NpUKKMa JeTaneil, pacyeT nepeJaToyHbIX OTHOLIEHHUI, MpoBepKa xe-
CTKOCTH OTJIENIbHBIX 3JIEMEHTOB KOHCTPYKLMH, pacyeT HarpepaTesien
UT. L

Ilpu paspaboTke KOHCTPYKLHI NMPHUCNOCOONEHUIT U 3IEMEHTOB
oGopyioBanus 00s3aTeIbHO I0JDKHBI OBITH YYTEHBI BOMPOCHI TEXHO-
JIOTMYHOCTH, OT KOTOPOM B 3HAYMTE/NBHOW CTENEHH 3aBUCHT CHHUIKE-
HUE TPYJA0EMKOCTH UX U3rOTOBJICHHS.

Jlns npoekTa TMna 1 pa3paboTka TEXHOJOrMYECKOro mpoiiecca
ABJISETCH OCHOBHBIM COAEpKaHUeM paboThl M BMECTE ¢ KOHCTPYKTOp-
CKMM pas/ieJioM 3aHMMaeT HaubGosbImii 06beM B pacyeTHO-MOSCHHU-
TenbHOI 3anucke. B npoekre TMna 2 HaubGonblmii 06beM 3aHMMaeT
KOHCTPYKTOPCKHIA pa3jiesi, a ONHCaHHe TEXHOJOTHYECKOro mpouecca,
KaK NpaBwio, JaeTcs B MeHblieM o0beMe U B MeHee noapoGHOM u3-
JIOKEHUM OT/EbHBIX onepaumit. B uccnenoparenbekoil pabore (Tun
3) onucaHue TeXHOJIOrHYECKOro Mpolecca MOXKET ObITh JIaHO B pas-
Jiele TeXHUKO-3KOHOMHYECKOro 000CHOBaHUSA BBINOJHEHMA paboThl
WM B pasjiesie, CBA3aHHBIM ¢ NPOBEJIEHUEM M aHATN30M JKCIIePHMEH-
TaJIbHBIX MCCJIEIOBAHMM, a KOHCTPYKTOpCKas 4acTh — B METOQUYE-
CKOM paszfiese.

I[Ipu 5TOM MOrYT GBITH CIIPOEKTHPOBAHBI TMPUCTIOCOOIEHUS WK
OCHACTKA JUIS BBINOJIHEHHS SKCIIEPUMEHTOB, a TAKXKe y3/1bl NpUbopoB,

pacluMpAIOIME UX TEXHUYECKNE BO3MOXKHOCTH.
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3.9. UccrienoBare/ibCKast 4acTh

B uccnenoBarensckoii paboTe 3TOT pazaen ABNAETCS OCHOBHBIM
¥ 3aHMMaeT HaHOOJIBIINI 00BEM 10 TEKCTY PacyeTHO-MOACHUTEILHOM
sanucku (12—15 crp.). Pa3men coiep’kuT onucaHue pe3yJibTaToB, Mo-
JIyYeHHBIX B XO0JI€ IKCIEPHUMEHTAIbHBIX HCCIICIOBAHUIA WJIM PaCUETOB.
Janee npoBoaurcs o6CysKaAeHHe pe3ysIbTaTOB M MX COINMOCTABJIEHHE C
o1y OJIMKOBAaHHBIMHM  JINTEPATYPHBIMH JaHHBIMH C 00s3aTe/IbHBIMU
CCHUIKaMH Ha JIMTEPaTy PHbIE UCTOUYHUKH.

LlenecooOpasHo BBOAMTE 3TOT pasjiesl B NPOeKThl J000ro TUna.
B npoekte TMna 1 MccnenoBarenbckas 4acTh MOXKeT OBITH IMOCBS-
IICHa, HaNpUMep, KCNEPUMEHTAIBHON 0TpaboTKEe pPEeKUMOB TEPMO-
00paboTKH, NMPOKATKH, LUITAMIIOBKH, CBapKH, HAIrUIaBKH, Maiku, u3y-
YEHHIO CBOHCTB TMOJYYEHHBIX M3JE/IUH WINM MaTepHasioB, CBapHbIX
(MastHbIX) COCIMHEHMI: CTaTUYeCKOM, AMHAMHUYECKOM, LUKITHYECKOM
NPOYHOCTH, MHKPOCTPYKTY Pbl, KOPPO3HOHHON CTONKOCTH, TBEPIOCTH,
W3HOCOCTOMKOCTH B 3aBUCMMOCTH OT KOHKPETHBIX TpeOOBaHHi K KOH-
CTPYKLMAM WK K MaTepHaiy.

B npoekTax THmna 2 MOTyT MCCIIEOBATLCA BOMPOCHI, CBA3aHHBIC
¢ pexumaMu paboThl paspabaTeiBaeMoro o0OpyI0BaHHs WIIH €ro OT-
JeNbHBIX Y3JI0B, C M3yYEHHEM CBOWCTB MaTepHasioB, MpeaHa3HaueH-
HBIX U1 W3rOTOBJIEHUs HauboJjiee OTBETCTBEHHbIX 3JIEMEHTOB KOHCT-
PYKLIMH H T. 1.

HccnenoBarenbekas 4acTh MPOEKTOB JHOOOro THMa JIOJDKHA B
o0s13aTeIbHOM TOpsJIKe 3aKaH4YMBATBCS (OPMYJMPOBAHHEM TIPAKTH-
YEeCKUX PEeKOMEHIaLHIA.

OO6BeM uccne10BaTesIbCKOil YacTh B npoekTax Tuna 1 u 2 o0bly-
HO HeOOMbIIOH U B pacyeTHO-TIOACHUTEBHOM 3anucKe 3aHUMaeT 5—7
CTpaHHUI TEKCTA.
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3.10. Be30nacHOCTHh H 2KOJIOTHA

B aToM rnozpaszienie paccmaTpuBaeTcs KOMIUIEKC pelleHHil MH-
XKEHePHO-TeXHHYECKOro, 3KOHOMUYECKOT0 M COLMAJIBHOTO XapaKTepa,
obecrneunBatomii GezonacHble W Ge3BpenHble YCIOBHA Tpy/a, Mc-
KJIIOYAIOIHEe aBapUHHBIE CUTYallUM B COOTBETCTBUHM C TPeGOBAHMAMM
HOPMaTUBHO-TeXHHYECKOH JokymeHTaumu (ctanpaptel, CHullsr, CH,
ITYD), a Taxke Apyrux opUUHANBHBIX JOKYMEHTOB I10 POEKTHPORA-
HUIO W 9KCIUTyaTalMy LUEXOB (CBapOYHbIX, HAIUIABOYHBIX, MAsIBHBIX)
WJIK T10/Apas3/iesICHUIA.

B pasjene MoryT ObITh OTpakeHbI MH)KEHEpPHBIE PEIICHHA IO
NePEUNCIICHHBIM HUKE HAMPABJICHUAM.

1. XapakrepucTHka ycioBuii Tpya Ha POEKTHPYEMOM 00BeKTe
(B uexe, otzeseHnH, 1aGOPaTOPUH, Ha y4acTKe) 110 U I10C/e PEKOMEH-
JAauMii IMIUIOMHOTO NMPOEKTa ¢ aHAJIW30M BCEX ONACHBIX M BPEIHBIX
(pakTOpoB MPOM3BOACTBEHHOI Cpe/ibl, ONpPEeNsIOWMX YCIOBHS IIPO-
M3BOJICTBA U npodeccum.

2. OOBEMHO-TIIAHMPOBOYHOE PEllIeHHE 3/IaHHI U COOpPYKEeHMI
Ha reHepabHOM TNJlaHe, BKIIoUas npopaboTky KyOaTypsl U miowmaam,
KOMITOHOBKH 060pYy/Z10BaHHsA, PacrookKeHHs MPOe3/IoB, MPOXOI0B, a
TaK)Ke BOMNPOCOB MOKapHOI 0e30MacHOCTH, CTENEHH OrHECTOHKOCTH
31aHMIA.

3. TexHuyeckue pelieHus 1 pacyeTHble 000CHOBAHMA 110 MPOU3-
BOJICTBEHHO!N CAHUTAPHH (BEHTHIALMA, OTOILUIEHHE, OCBELECHHE), a
TaK)Ke MO CAHUTAPHO-OBITOBBIM NMOMEIUEHUSIM. 371€Ch MOIYT BBINOJ-
HATHCA PacyeTHBIE 3a/laHUA 10 COTJIACOBAHMIO C PyKOBOJAHUTEIEM TPO-
€KTa WM KOHCYJIbTAHTOM.

4. AHanu3 NOTEeHUMANBHO ONACHBIX U BPEAHBIX (akTOpoB Impo-
M3BOJICTBEHHOM Cpe/Ibl POEKTUPYEMOro 00beKTa 1o BCEM OMepaliusm
TEXHOJIOMMYECKOro fpolecca M pa3paboTka Mep 3aliuThl.
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5. PazpaboTKka Mep 3aliuTbl OT KOHKPETHOrO OnacHoro ¢axkropa
MPON3BO/ICTBEHHOM CPE/Ibl.

6. PaspaGoTka Mep MO MOXKapHOM NMPOPUIAKTHKE, B TOM YHCIIe
M0 OrHECTOMKOCTH 3[JaHMM, CHCTeMe MOXKAPOTYIIEHUS M [10JKapHOH
CHTHAJIM3alMH, TPOTHBOMOXKAPHBIM BBIX0AM, 3aLMTE OT MOJIHHH.

7. PelueHus Mo OXpaHe OKPYIKaloLIEH cpefibl ¢ peKOMEHIaLUMAMU
M0 palMOHAJIEHOMY HCIOJIB30BaHMIO B MPOEKTE ChIPHEBBIX U 3HEpre-
THYECKMX PECYpCOB, crocobaM M CpeACTBaM IpPeOTBPAIICHUS 3a-
rpszHenuit atMmocdepsl, rHApochepsl U TUTOChHEPEI.

8. Pelienys o NpoM3BOACTBEHHOM 3CTETHKE, 03€JIEHEHMIC NIPO-
W3BOJICTBEHHBIX NMoMeleHni. TpeGoBanus k 060py 10BaHHIO.

9. PenieHys COUMANBHOrO Xapakrepa Mo YJIy4LIEHHIO YCIIOBHI
TpyAa ¢ KOJMYECTBEHHBIMH XapaKTEPUCTHKAMH, MO3BOJIAIOINMH C/e-
JIaTh CPAaBHUTEJIBHYIO OLEHKY YPOBHEH OMacHbIX M BPEAHBIX MMPOM3-
BOZICTBEHHBIX (PaKTOPOB [0 M MocJie peanusaunu npoekra. Onpeaerne-
HHE 3aTpaT Ha MEpPOIPUATHA 110 OXpaHe TpyHa.

10. Bomnpocs! 6e30nacHOCTH GYHKUMOHWPOBAHUSA MPOMBILLIEH-
HbIX OOBEKTOB M MEPCOHANa B YCJIOBHMAX 4pE3BbIYaNMHBIX CUTYaUMii
MPHUPOIHOTO U TEXHON€HHOTO NPOHCXOKIACHHS.

11. O6o0uieHne pe3yNbTaTOB MHMKEHEPHBIX PELICHWI U PEKo-

MEH/IaluMii, pa3paboTaHHBIX B JAHHOM pasjele.

3.11. 3akiouenue (BbIBOAbI)

OG6BIYHO B 3TOM paszziesie JatoTcs BbIBOJBI 0 MPO/E/IaHHON pa-
fore, uHoraa ¢ kpatkuM obobuennem. O6beM 3TOH 4acTu cocTas-

JI€T OKOJIO OHOM CTpaHHLbI TEKCTA HJIH HEMHOI'O bonee.
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3.12. CuiHcoK JuTEpaTyphbl

B koHUE MOSCHUTENbHON 3amUcKH NEPEHUCIIAIOTCA BCC JIMTEpa-

TYPHbIE UCTOYHHUKH, HA KOTOPbIE JaBAJIMCh CCHUIKH B TEKCTE.
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4. Opranu3anus H NOPSI/IOK 3AMIHTHI BLINYCKHBIX
KBAJIH(HKANHOHHBIX padoT

4.1. Opraunzauns padorer 'K

Jna zamutel BKP opranmsyerca I'ocynapcTBeHHas SK3ameHa-
LIMOHHAsi KOMHMCCHs, B COCTaB KOTOPOH BXOIAT BelIyllWe MperojaBa-
Tenu Kadeapsl «O6opynoBaHHE M TEXHOJIOTMS CBAPOYHBIX TPOLEC-
COBY, a TalOKe NpPEeACTaBUTENIH NPOMBILIEHHOCTH U HAYY4HbIX OpraHH-
3aLMii, crieLMaaIu3upyommecs B 06J1acT MeTauly prudeckux rpoiec-
coB, 06paboTKM MeTa/UIOB JaBJICHUEM, META/UIOBEACHUs U TEPMOOD-
paboTKH, CBapKH, MalKH WIH B CMEKHBIX OTpaclIsX.

lNocynapcTBeHHY0 5K3aMEHALIMOHHYH0 KOMMCCHIO BO3IJIaBNseT
npejaceaaTesb, Kak NpaBWIO, BbICOKOKBaIM(ULIMPOBAHHBINA Crielua-
nucT npodunbHOM Kadenpsl apyroro BY3a uiu rnpombliiieHHOCTH.

CocraB I'OK yTBepykiaeTcsi MpUKa3oM peKTOpa MHCTUTYTa IO
NpeCTaBIeHHUIO Kadeapbl.

4.2. I'paduk 3aIHT BBINYCKHBIX KBAJTH(PHKANHOHHBLIX padoT

3ammra BKP 00b4HO HauMHaeTCs 3a Be—TPH HEIENN 10 OKOH-
YaHus Cpoka, OTBeAeHHOro yuebHeiM niaHom Ha BKP. Pacnimcanue
pa6otel I'OK — rpaduxk 3ammrel BKP — paspabatbiBaercs Takum obpa-
30M, 4T0OBI Ha OIHOM 3aceJlaHuH paccMaTpuBaiiock He Oosee 6-8 pa-
oor.

I'paduk 3ammT yTBepsKaaeT npopekrop no y4yebHoi pabore. Ha
OCHOBaHHMM 3TOro rpaduka M ¢ y4yeToM TOTOBHOCTH CTY/EHTOB Ka-

denpa pacripeaiesIIeT X MO JAHAM 3alUThl U HHGOpMUpPYeT 06 3ToM.
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4.3. 3amuTa BHINYCKHBIX KBATHPHKannoHHBIX padoT B 'K

Sammra BKP npoBoaurcs Ha otkpeiThix 3acenanusax I'OK. Kak
npaBuIio, Komuccus paboraer Ha Kadenpe. OaHAKO MOTYT MPAaKTUKO-
BAThCA BBIC3/IHBIE 3ace/laHHs Ha MPEANPUATHAX U B OpraHU3alMAaX,
rae GyHKUHOHUPYIOT OT/JeNIeHUs HHCTHTYTA.

ITpencenarens o6wapnser Hauano paborsl DK, HaswiBaeT ¢a-
MuIHio cTyaeHTa, Temy BKP u ornamaet ocHoBHbIe CBEZIEHUS O CTY-
JIEHTe- U3 JIMYHOTO fena. 3aTeM CJO0BO MpeJOCTABIISAETCA CTYACHTY
s joknana no reme BKP.

Joxsan no/vkeH ObITh UIMTENBHOCTEIO He 6oJiee 8 - 10 mun. B
HeM Heobxoaumo chopmyauporath uens M 3agadu BKP. Tpuaepxku-
BasiCh 110C/IE0BATE/ILHOCTH M3JI0XKEHNS MaTepuaa, MpUHATON B pac-
YETHO-MOACHUTE/LHOM 3aMnucKe, CleayeT KpaTKo OCBETHTh Haubosee
Ba)kHble pe3yabTaThl. Ocob0 He0OX0AUMO BBIAETMTE OPUTHHANIBHBIE M
Hauboslee MHTEpecHble WHKEHEPHBIC PEIUEeHHs WM Pe3yJIbTaThl HC-
cneoBaHuid. B npouecce noKki1aaa Hy»KHO MCMOJB30BaTh BCe rpadu-
YecKkHe Mmarepuanbl (4epTexkH, IUIaKaTel, Ciai/ibl), KOTOpbIe Mpea-
CTaBJIEHbI U1 3alUMTBL. B 3akintoueHne HeoOXoauMo chOpMyIHpO-
BaTh BBIBOJIBI M0 padoTe.

ITocne poxnana uinensl I'DK uMeroT BO3MOKHOCTH 3aiaTh BO-
npockl 1o Teme BKP. OTBeTb! n0KHBI OBITH KPATKMMU U TIO CyILile-
CTBY 3aZJaHHOTO BOTpOCa. 3aBepLIAeTCs 3alUTa BBICTYIUIEHHEM PYKO-
BOJUTENA pabOThl B KOTOPOM OH 3auyuThiBaeT oT3biB Ha BKP, npaer
KpaTKylo xapakrepucTuky pabote crynenrta Hag BKP u o crenenu ero
MOATOTOBIEHHOCTH K CAMOCTOSTE/IbHONW HMH)KEHEPHOM JesTeIbHOCTH.

Pesynsratel 3amurel BKP ouenuBaroTcs Takke o 4erhipex
0anBHOM LIKalle — KOTIAMYHOY, «XOPOLIOY, «yAOBIETBOPUTEIBHO» WIH
«HEeYIOBIIETBOPHTETBHOY.

IIpu onpejesieHun OLIEHKU MPUHUMAKOTCS BO BHUMAHHE MHEHHUE
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PYKOBOJAMTEIISA, YPOBEHb TEOPETHUECKOH U NPAKTUYECKON MOArOTOBKM
CTyHEHTa, MPOSBJIEHHBbIE B IOKJIAJe U OTBETaX Ha BOMpPOCHL Pesylnb-
TaThl 3aUIUT OIJIAIAIOTCS B KOHLE 3acedaHus ['DK B npucyTcTBHH
CTYeHTOB, 3amuuasux BKP.
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S. @opma npeacTaB/IeHHA BHINYCKHOH KBATH(DHKANMHOHHOH
paboThI K 3amHTe

5.1. Odopmirenne pacHeTHO-NOACHATENBHOI 3aNHCKH

PacuerHo-noscHuTenpHas 3anmucka A0/DKHA ObITe O(opmIieHa
aKKypaTHO ¢ cobmosieHueM TpeGOBaHMIT HOPMATHUBHBIX MaTEpHAIOB
(I'OCT), a Takke TpeGoBaHMii, H3JIOKEHHBIX B HACTOSLUEM PYyKOBO-
JICTBeE.

TekeT pacueTHO-NOACHUTEBHOM 3aNMCKH JOJKeH ObITh HabpaH
B peaakrope Microsoft Word uepe3 nmontopa MeKCTpOYHBIX MHTEp-
Bana wipudrom Nel4 u nHanevyataH Ha Genoii Oymare dopmara A4
(297x210). BeipaBuuBanue no wmpuse. KpacHas ctpoka 1,25 cwm.
[lons cnenyeT ocTaBnATh 0 BCEM YEThIpeM CTOPOHaM JjiucTa. Pasmep
neporo nojs — 30 MM, npaBoro — 15, BepXHero ¥ HWXKHEro noJiei — 20
mum. [Ina HaGopa dopmyst creiyeT HCIONb30BaTh BCTPOEHHBIN pejlak-
Top Microsoft Equation 3.0.

I'paduku, cxemel, ¢ororpaduu moryT ObITH NpejCTaBlIEHBI B
TEKCTe B BUjJe pucyHKoB (dopmar jpg, png, bmp), 106poTHO BEIIOI-
HEHHBIX KCEPOKOIUI UK B IPYTrOM HUCNOIHEHUH (B TOM YMCIIe B BUIE
PUCYHKOB, aKKypaTHO BBbIMOJIHEHHBIX BPYUYHYIO) MO YCMOTPEHHIO aB-
Topa.

Odopmnenne KOOPAMHATHBIX OCeH, CETOK M XapaKTepHLIX TO-
yek, BbIOOp mMaciiTaba mikan, o603HauYeHHe BeJHYHH, HAHECEHHE €/11-
HMLI U3MEPEHMH M MOACHAIOLMX HAAMMCeH Ha AuarpaMmax M rpadu-
Kax Hy»HO BBINOJHATH B cootBeTcTBHH ¢ ['OCT 2.319-81, 'OCT 1.5-
85.

TekcToBOM MaTepHall pacyeTHO-MOSCHUTENBLHOM 3aNiCKH JI0J-
KEH HMMETh CKBO3HYIO HyMepauuio cTpaHul. CTpaHHUBI HYMEpYHOT
apabckumn umdpamu. TUTyNBHBIA AMCT, 3aJaHWe M AHHOTALIMIO
BKJIOYAIOT B OOLLYI0 HYMEpaLMIO CTPAHMIL, HO Ha HUX HOMEp He CTa-
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sutTcs. [Ipu 3TOM, eClii B 3aMMCKe COAEPKATCs PUCYHKHM M Tabnullbl,
KOTOpBIE PAcriojiaraloTcs Ha OTAENbHBIX CTPaHMLAX, UX HEOOX0AMMO
BKJIFOYATh B CKBO3HYIO HYMEPALMIO CTPaHHLL

TekcT pacueTHO-TOSCHUTENIbHOM 3arMUCKU J0/KeH OBITh M370-
JKeH SICHBIM M BBIPA3UTE/bHBIM A3BIKOM € COOJIIOJIGHHUEM TIpaBHJI Op-
dorpapum u nynkryauuu. TepmuHoaorus aomkHa ObITh 061IENPHHS-
TOM B HAy4YHO-TEXHUYECKOI UTepaType, OyKBEeHHbIC CUMBOJIbI 10J1K-
Hbl COOTBETCTBOBATb YCTaHOBIICHHBIM cTaHaapTam. [lpu nepsom
yrnotpeOieHHH B TEKCTe 3alUCKH nepe/i OYKBEHHBIM CHMBOJIOM JalOT
ero nosicienue. Harpumep, ckopocth cBapk# V. 3a cnipaBkamu crie-
nayet obpamarscs K opdorpadHuecKuM CIIOBapsM M CIpaBOYHMKAM, a
JUIA YTOYHEHHs TEXHHYECKUX TePMHUHOB MOJKHO I10JIb30BAThCs TEXHH-
YEeCKUMHM 3HUMKIIONEAUAMH, CIIPABOYHMKAMH IO TEPMHHOJIOTHH, DH-
LMKJIONEAUYECKMMH CIIPaBOYHUKAMH, HHTEPHETOM.

TekCT pacueTHO-MOACHUTEIBLHOM 3alMCKH JI0JDKEH pa3/eNifiThes
Ha pas/ielibl, MoApasjesibl U MyHKThl. Bee 3aroloBKH paziesnoB reyva-
TAIOT CHMMETPUYHO TEKCTY CTPOYHbIMH OykBamu (Kpome nepBoit
NPONUCHOM) KUPHBIM wwpudToM Nel6, a moapasfenoB M IMYHKTOB
skupHbeIM pudTom Nel4. ITlepeHoch! CI0B B 3arojioBKax He J0IyCKa-
foTcs. Touky B KOHLIE 3arofIoBKa He CTaBAT. PaccTosHME Mexay ro-
CcJIe/IHeH CTPOKOM TeKCTa M MOCeIyIOIMM 3aroJIOBKOM, a TaKKe pac-
CTOSIHME MEKJy 3aroJIOBKaMH M TMOCJIEYIOIIUM TEKCTOM JI0JKHO CO-
OTBETCTBOBAThb ABOMHOMY HMHTEpPBAY.

Paszienbl JODKHBI UMETH MOPAAKOBYIO HyMEpalMIO B Ipejenax
BCeil 3anucku ¥ 0003HavyeHbl apabckumu uMdpamMH ¢ TOYKOH nocne
ubpsel. BBeieHHe U 3aK/II0YEHHE HE HYMEPYIOTCS.

[Moapazaensl HymepyroTcs apabckumu uudpamu B mipeaenax
Kazioro pasaena. Homep nozapasaena cocTOMT M3 HOMEpa paszjiesia u
nojpasziena, pasjesieHHbIX To4koil. B koHue Homepa mnoapaszaena

nomkHa ObiTh Touka. Hampumep, 2.1. — nepBbiii noapaszaen BTOpPoOro
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pasjena.

IlyHktel HymepyioTcs apaGekumu Ludpamu B npegenax Kask-
Aoro nozpaszena. Homep MmyHKTa J0/keH COCTOSTH U3 HOMepa pas-
Aella, N0ApasjieNia v MyHKTa, paszie/ieHHbIX ToYKkaMu. B koHue Homepa
MyHKTa JI0/bkHa ObITh Touka. Hanpumep, 2.1.3. — Tpetuii nmynkT nep-
BOTO [10/ipas/iesia BTOPOro pasjena.

KonnyecTeo unniocTpaumii B pacyeTHO-NOsSCHUTEIBHOI 3aMnucKe
Ompe/ie/IAeTCsl €€ COAEpP)KAHUEM M JOJDKHO ObITh OCTATOYHBIM JUIA
TOro, 4To0BI NIPHAATH M3/1araeMOMY TEKCTY SICHOCTh M KOHKPETHOCTS.
Bee umoctpauuu (pororpadum, cxemsl, Yepresu, AMarpaMMmel, rpa-
(uku 1 np.) MMeHYIOTCS pUCyHKaMH M 0603HaYarOTCs CI0BOM «PHC.»
PUCYHKH 10/KHBI pa3MeliaThCs Cpasy Mocie CChUIKH HA HUX B TEKCTE
Ha OTAE/NBHOH CTPaHHLE M HYMEPOBAThCS TOCJIEJOBATENLHO apab-
CKHMHM Lu(pamMu B Npeenax pasjena, 3a UCKIIOYEHHEM PUCYHKOB,
NPHUBEJIEHHBIX B NpwioxeHun. Takum obpaszom, HoOMep pucyHka 101-
KEH COCTOATh M3 HOMEpa pas/iefla U MOPSAKOBOrO HOMEpa pHCYHKa,
pasaeneHHelX Touykoi. Hampumep, Puc. 3.1 — mnepBwlii pucyHok
TpeTbero pasaena. Homep pucyHka MOMELIAIOT MO PUCYHKOM HIDKE
NOSCHAOIMX JaHHBIX. HanmeHOBaHMe puCyHKa NOMEWAOT HaJ HUM.

Llnpporoii matepuan pekomeHayercs ohopMIATh B BHIE Tab-
JIML B COOTBETCTBUH C MMEIOLIMMHUCA TPeOOBAHUSIMHU K UX COCTABJIE-
HUIO.

Kaxas tabnnua (npunoxenne 8) 10/0KHa UMETH CO/IepIKATEITb-
Hblii 3aronoBok. Touka nocse 3aronoBka He crasurcs. Tabnumy cre-
JlyeT NoMeuaTh rocjie NepBoro YnoMMHaHUA O Hell B TEKCTe.

Tabnuupl A0/KHBI HYMEPOBATHCS TAKKE KAK M PUCYHKH B TIpe-
Aenax pasaena apabckumu umdpamu. B mpaBom Bepxmsem yriy Hag
3aroJioBKOM Tab/uLbl nomemaoT Haanuek «Tabnuuay (6e3 cokpaite-
HUA) C yKasaHMEM MOPAAKOBOro Homepa Tabnuubl. Homep TaGmuupl

COCTOMT M3 HOMEpa pasz/ie/ia U MopsAAKOBOro HOMEpa Ta6ﬂldubl, pasac-
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neHHbIX Toukoit. Touka rnocne Homepa He craButces. Hanpumep, Tab-
nuua 2.3 — TpeThs Tabnuua BTOporo pasaena. Eciu B 3amucke oaHa
Tabnuua, ee He HyMmepyIoT U ciioo «TaGimua» ne nuwyT. [lpn cebui-
Ke Ha TaO/IMIy B TeKCTe HEOOXOAMMO ynoTpebaats cokpaienue. Ha-
npumep, Tab.3.1.

YacTo BO3HMKAeT HEOOXOAMMOCTDL MPHBECTH B TEKCTE HopMyTy
pacyeTra TOrO WIM WHOIO TOKasaTeld Wiu mnapamerpa. DopmyJibl
JOJKHBI HYyMepoBaThcsl B Mpejenax pasjena apabckumu uuppam,
IOMEIeHHBIMH C TMPaBOi CTOPOHBI JIMCTAa Ha YpoBHe (OpMmysbl B
KpyribiX ckoOkax. Homep (Gopmylibl [0JIKHBI COCTOATE M3 HOMEpa
pasena ¥ TOPSAKOBOro Homepa (opmyJibl, pasie/ieHHbIX TOYKOH.
Touka mocne Homepa He craButes. Hampumep, (2.2) — BTopas ¢op-
MyJia BTOpOIro pasnena’.

3HaYeHUs CUMBOJIOB M YHCJIOBBIX KOA((GHUIMEHTOB, BXOIAIINX B
dopmyJty, NPUBOJAT HEMOCPEACTBEHHO MO (opMyJIoi mocie 3ans-
TO# ¢ HOBOW CTPOKH B TOM MOCJ/IEI0BATEILHOCTH, B KAKOW OHW TpH-
Besienbl B Qopmyne. Ilepas cTpoka paciun(poBKH AO/DKHA Hauu-
HATBCA CO CJIOBAa «IJe», ABOETOYMe mocne Hero He crtasutcs. [locne
Ka)KZI0ro CUMMBOJIA CTABAT TOYKY C 3aIlsTOM, a B KOHIIE — TOYKY.

Hanpumep, npezen NpoYHOCTH

6,=P/F,. 2.2)

rae P — ycunue paspyuenus obpasua; F, — nepoHayanbHas romanb
TONepevHOro ceyeHus obpasua.

Bce usuyeckie BeJIHYMHBI JIOJUKHBEI ObITh HaHbl B MekayHa-
ponuoii cucreme emuuny (CH), npeacTaBneHHON B NPHIOKeHHH 9.
CoOTHOWIEHUs MEXIy €IvHMIIaMH, Haubosiee 4acTO BCTpEYalouH-

MMCs B MPaKTUKE JTUIIOMHOIO MPOEKTHPOBAHHWSA, NPHBEACHBI TAKKE B

2 Dopmy sl HYMEPYIOTCA TO/ILKO B TOM CITyHae, €C/IH Ha HUX JIA€TCA CChUTKa B TeKCTe. ECan cChiku Her, To
(OpMyYJTy MOKHO HE HyMCpPOBaTh.



NPUWIOKEHUH 9.

PacueTHO-TIOACHUTE IbHAA 3AMHCKA BHIMOIHAETCSA B IBYX SK3€M-
mnsgpax. Oba sksemmispa J0JDKHBI ObITh NeperuieTeHbl B TBEPAYK
WM NONYTBEPAYIO 00I0XKKY.

5.2. Odopmaenne rpaguueckoro Marepuana

I'paduueckas yacte BKP Biitouaer B cebs ueprexu obiiero
BHA KOHCTPYKUMii (y3/10B), paspabaTbiBaeMbIX YCTPOIMCTB MM YCTa-
HOBOK, OCHACTKH HJIM NPHUCHOCOOJEHHH, a TakKe CXeMbl, rpaduky,
nakarsl ¢ ororpaduamu unu Tabnuuel. Coaeprianue rpaduyeckoro
Marepuajia yCTaHABJIMBAETCA aBTOPOM paboThl MO COMJIACOBAHHIO C
PYKOBOJAMTEJEM M KOHCYJIBTAHTAMM Pa3fesioB. YKa3aHHbIA MIUTIOCT-
paTHBHBIA MaTepHas A0/bKeH ObITh BBITIOJIHEH Ha nuctax Genoii Oy-
Maru ctanaaptHoro dpopmara Al° win B BH/e NPe3eHTALMH ¢ HCTIONE-
30BaHMEM MPOEKIMOHHOM TexHuku. IIpu HeoGxoaumocTn jomycka-
eTcs npuMeHeHue 66abLIMX cTaHapTHBIX hopmaToB. YepTesku MOryT
ObITH BBINOJIHEHBI HA BATMaHE B KapaH/Jallle WM C MCIOJB30BaAHHEM
COBPEMEHHBIX KOMIBIOTEPHBIX TexHonoruid. IlnakaTel, cxembl, Tab-
nuuel ¥ rpaduky MOryT ObITh BBINOJHEHBI TaKke B popmare A4 ¢ mo-
CIEeAYIOUIUM KCEPOKONMPOBAHHEM M YBEJIMYEHHEM Ha pasmep Al.

Yeprexu nomwkHbl ObiTh BbINONHEHs! cornacko FOCT 2.301-81
¢ ocHoBHOM Haamucklo no NOCT 2.104-81 B npaBoM HWwkKHeEM yrity
(mpunoxkenue 12).

Han ocHOBHO#M HaaMMChIO pacrionaraloT TeKCTOBYIO 4YacTh YepTesKa,
re NMOMEWIAKOT JaHHbIE, YKA3aHWs WJIH Pa3biCHEHHS, KOTOpbIE He-
BO3MOXKHO M Helesecoobpa3Ho BbIPa3UTh rpadu4eckH, YCIOBHBIMH

3 T1pu MCTIONB3OBAHMM Ha 3AKTE COBPEMEHHOM MPOEKUMOHHON TEXHHKH HMIOCTPATHBHLIA MaTepuan odopm-
JNIRETCA HA EKTPOHHOM HOCHTEJE, A TAIOKE B BUAC PA3AATOMHOrO MaTepHana i unexos K Ha Gymare dop-
mara Ad.
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0003HaYEHUAMU WK KOPOTKMMM HaANHUCAMH, CACJaHHBLIMH OKOJIO

n3obpaxenus fAetaqd. B OONBIIMHCTBE Cily4aeB TEKCTOBas 4acThb
npeacTaBiAeT co6oif TeXxHUYeCcKHe TpeboBaHus, 3aNUChIBaCMbIC B OI1-
peneneHHoM nopsake, ycraHosnensom N'OCT 2.316-81.

B pamke, NMOMEIUEHHOH B JIEBOM BEPXHEM YIUIy, 3allMCBIBAIOT
NoBTOpHO 00O3HaYeHHEe 4YepTerka, CoAeprkalleecs B OCHOBHOM Haj-
NUCH. DTY HAANKCH pacrojaraioT rnoj yrjaom 180° no oTHOWIEHHIO K
OCTaJIbHOMY TEKCTY.

CepenmHy JMCTa 3aHUMaeT caMm ueprTexk (M3obpaxkenue), pas-
Mepel, Tpejie/ibHble OTKIOHEHHS, YCJIOBHbIE 0003HAYeHUs U KpaTkue
HaJIITMCH, OTHOCAILMECS HETMOCPEACTBEHHO K H300pakeHHIO.

Jlna o6o3Havyenns npeobiagarouiei mLepoXoBaTOCTH MOBEPXHO-
CTelf OTBOJAMTCA MECTO B NPABOM BEPXHEM YTIUIy, a HIXKE MOMEUaloT
TabunLIbL.

Cxemsl, rpaduky, TakaTel ¥ TaOMMLBLI J0JKHBI UMETh COIEP-
JKaTesIbHbII 3aroJIoBOK, NMOMeLaeMblif B BepxHel wactu nucra. [lpu
5ToM OYKBBI 3aroJioBKa JOJDKHbI MMETh BbICOTYy He meHee 30 mwm, a
uMpbl ¥ TEKCTOBOM MaTepua niakaToB ¥ Tab/IuL — HE MeHee 15 MM.
Ha ofparHoii cTOpOHE YKa3aHHOro rpaM4eckoro Marepuana B HHX-
Hell yacTH nucta HeoOXOAMMO yKa3aTh Ha3BaHWE [AWIUIOMHOIO Ipo-
ekTa, paMHIINIO CTYEHTa, HOMEp TPy NIibl, HaMHIINIO PYKOBOAUTENS U
3aBe/lylouero kapeapoi.

DTH NaHHble pa3MelaroT B Tabiuue Npou3BosLHOM GOpMBbIL.
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NPWIOKEHHH 9.

PacueTHo-noscHuTeIbHAA 3aNHMCKA BBINOJHAETCS B JABYX JK3€M-
migpax. Oba sk3emMnaspa J0JKHBI ObITH MeperuieTeHbl B TBEPAYK
WIH NOJYTBEP/YIO 006N0KKY.

5.2. Odopmaenne rpapuyeckoro Matepuaia

I'papuyeckas wacts BKP Brumoyaer B cebs uepresku obmiero
BU/IA KOHCTPYKUMIi (y3/10B), paspabaTbiBaeMbIX YCTPOICTB MM YCTa-
HOBOK, OCHAaCTKH WM NPHUCHOCOOJECHHH, a Takke CXeMbl, rpaduky,
nnakatel ¢ poTorpaduamu win tabnuuel. Coaeprxaunue rpadhuyeckoro
marepuasia yCTaHaBJIMBAETCS aBTOPOM paboThl MO COMIaCOBAaHHIO ¢
PYKOBOAMTEJEM M KOHCYJIbTAHTAMM Pa3JesioB. YKa3aHHBIA MIUTIOCT-
paTUBHBIA MaTepHasl J0/UKeH OBbITh BBIMOJIHEH Ha JucTax Oenoii Oy-
Maru cTanaapTHoro dpopmata A1’ win B BUE Npe3eHTaLMH ¢ HCTIONE-
30BAHMEM MNPOEKLMOHHOM TexHuku. IIpu HeoGxoaumocTn jomycka-
eTcs npuMeHeHne 66abIMX cTaHAapTHBIX GopMaToB. YepTesku MOryT
OBITh BBINOJHEHBl HA BaTMAaHe B KapaHJalle WIH ¢ WCIOJIh30BAHHEM
COBpPEMEHHBIX KOMMBIOTEPHBIX TexHosoruid. Ilnakatel, cxemsl, Tab-
nuuel ¥ rpadguku MOryT ObITh BBINIOJIHEHBI TaKke B opmare A4 ¢ no-
CIICYIOIIHUM KCEPOKOTIMPOBAHHWEM M YBEJIMYEHHEM Ha pazmep Al.

Yeprexu n0wKHbl ObITh BbINONAHEHB! cornacko MOCT 2.301-81
¢ ocHoBHO# Haanuceto 1o 'OCT 2.104-81 B mpaBoM HibKHEM yrily
(npunoxenue 12).

Han oCHOBHOM HaanMChIO pacronaraloT TeKCTOBYIO 4acTh YepTeika,
re NOMELIAT JaHHble, YKa3aHUs WM pa3bsACHEHHs, KOTOpbIE He-
BO3MOXKHO M HeLeeco00pasHO BbIPa3UTh rpadMyeckH, YCIOBHBIMH

? Ipu HCNONB3OBAHMM Ha JALIKTE COBPEMEHHON MPOCKUMOHHON TEXHMKH HAMOCTPaTHBHBIH MaTepuan opopm-
JIRETCR HA INEKTPOHHOM HOCHTEE, & TAKKE B BHIC PA3AATOYHOrO MaTepuana juia unesos MK na Gymare dop-
mata Ad.
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0603HAYEHUAMH WM KOPOTKMMM HAJNMUCAMH, CAENaHHbIMH OKOJIO
nzobpaxkenus Aetann. B OoibUIMHCTBE CilyvaeB TEKCTOBas 4YacThb
npescTasiseT coboil TexHUUeckne TpeboBaHHs, 3alMCBIBAEMBIE B OIl-
peneneHHoM nopszke, ycraHosnendom I'OCT 2.316-81.

B pamke, NMOMEILEHHOH B JICBOM BEPXHEM YTIIy, 3alHCHIBAIOT
NoBTOPHO 00O03HAYEeHHE 4YepTeska, Cojeprkalueecs B OCHOBHOM Hajl-
nucH. DTy HAANKCH pacnosaraior noj yriom 180° no oTHOWIEHHIO K
OCTaJILHOMY TEKCTY.

CepenuHy JMCTa 3aHMMaeT caM 4epTex (msobpakenue), pas-
MepBl, Npejie/ibHbIe OTKJIOHEHMS, YCIOBHbIE 0003HAYEHHUsI M KpaTkue
HAZNUCH, OTHOCALMECS HEMOCPEACTBEHHO K H300paKeHHIO.

Jlns o6o3HaueHus npeobrnanaouleil WEepoXoBaTOCTH MOBEPXHO-
CTell OTBOAMTCSA MECTO B NPABOM BEPXHEM YIUIy, a HMXKE MOMELIAKT
TabaMLIBL

CxeMmbl, rpa¢ykH, TUlakaTel U TabJIMLBI J0JKHBl HMETH COZEp-
JKaTebHbIil 3arojIoBOK, NMOMellaeMblii B BepXHeil yactu nucra. Ilpu
5ToM OYKBBI 3aroJiOBKa JIOJDKHbI MMETh BbICOTYy He meHee 30 mwm, a
uMdpBbI ¥ TEKCTOBOI MaTepHal IUIAKATOB U Tab/IULL — HE MeHee 15 MM.
Ha o6patHoii cTOpOHE YKa3aHHOro rpauMuyeckoro Marepuana B HHK-
Heif yacTu nucTa HEOoOXOJMMO YKa3aTh Ha3BaHWE AMIUIOMHOTO Ipo-
eKTa, (aMHJIHIO CTYEHTa, HOMEp rpynnbl, (HaMUIIHIO PYKOBOAUTES U
3aBelyloLiero kageapoit.

DTH AaHHble pa3MellaroT B Tabnuue Npou3BoabHOMH HOpMBIL.
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IIpunooicenue |
BapuanTel TeM BBINYCKHBIX KBAMHPHKANHOHHBIX paboT pador

no nanpasjenuo noarorosku 15.03.01 "Mamunocrpoenne',
npodpuis: "OGopyaoBanue H TEXHOJIOrHS CBAPOYHOIO
npousBojcTea'

[TpumepHoe THIIOBOE HazBaHME:

Pa3paboTka TeXHOJI0rHYeCKHX pelcomelmaguii no_ceapke

- _n
naagaenuem 000104K06b1X _KOHCTDYKIHH H3 KOPPO3UOHHO-

CHOUKUX cmanen™**

Bo3Mo)kHbIe BapHAHTBI 10 CBAPOYHBIM MpOLIECCaM, THIAM KOH-
CTPYKUHI U MaTepuasnam:

*Ceapra nnaenenuem, céapka OasneHuem, HUIKOMeMnepamyp-
Has NAauKa, 6bICOKOMEMNEPAMYPHAA NALKA, MEPMUYECKAs Pe3Ka, Ha-
HeCeHUe NOKPLLMUll MEPMULECKUMU MEMOOaMU, PEMOHM U 80CCMA-
HOBNEHUE.

**Bbanounvie u pewemvamele Koncmpykyuu: Ganku, pamel, Kpa-
HOBbIE KOHCTPYKLMH, pelIeTyaThie KOHCTPYKI[MH, MOCTOBBIE KOHCT-
PYKLMHM, apMaTypa xene3obeToHa.

Obonoukosvle koncmpykyuu: HerabapuTHblE pe3epByaphbl U CO-
OpY KEHHS, COCY/Ibl BBICOKOIO AaBjieHUs, TPYObI, CThIKH TPYO, 1uTam-
nocBapHble H3aeaus 000I04KOBOIO THIIA.

Kopnychvle koncmpykyuu: BaroHbl, KOpIyca CyJ0B, aBTOMO-
ounm.

Hemanu mawun u npubopoe: NeTanu U y3nsl TSKEIOro U Hep-
FeTHYECKOr0 MAallMHOCTPOEHMsA, AETalld MAIUWH, JeTald NpHOOpOB,
Ter1000MeHHUKH.

Hpyaue ceapnvie koncmpykyuu.

*** Huskoyenepooucmeie cmanu, HU3KONE2UPOBAHHbIE CMANL,

BbICOKONE2UPOBAHHbIE  KOPPOIUOHHOCMOUKUE CMANU, HCAPONPOUHbIE
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cmanu, mumaHogsle Cniaesbl, CNidsbl HA OCHOBE Meou, Hcaponpoynbvle
Cniasbl HA OCHOBE HUKeENA, AlOMUHUEBbIE CNABbl, MazHuesvle chnia-

8bl, CN1ABblL HA OCHOBE MY2ONJNABKUX Memallos U 0p

TunoBoii mian padoTsl

(Ha NnpuMeEpe NnpeacTaBJICHHOrO B 3aroJioBKe Bapuama)

1. CoBpeMEHHOE COCTOSIHME U MPUMEHEHUE CBAPKH IUIaBJICHHEM
B [IPOMBILIJIEHHOCTH (BBe/IeHHE). — 2-3 CTp.

2. O60JI0YKOBBIE KOHCTPYKLIMM M UX XapaKTepucTHKa (yclOoBHA
paboThl, KOHCTPYKTUBHBIE OCOOEHHOCTH, pa3Mepbl, MapKH CTajel, NX
COCTaB M OCHOBHbIE CBOWCTBa; TpeOOBaHMsA, NMpEAbABIAEMBIE K U3Jie-
JIMIO, CBapHBIM COEIMHEHMSAM, OCHOBHBIM M CBApPOYHBIM MaTepHasawm,
CBAPOYHOMY M TE€XHOJIOrHYeckoMy o60opya0BaHuIoO U ap. — 5-7 ¢Tp.

3. OnucaHue OCHOBHBIX CIOCOOOB CBapKH TulaBlieHHeM. B 3a-
KJTIOYEHHH M0 JaHHOM rjiaBe JalTcs peKOMeHJalMu no crocobam,
KOTOpbIe MOTI'YT OBITB MCIOJIB30BAHbI TIPH M3rOTOBIEHUN 000JIOYKO-
BBIX KOHCTpYKUMit. — 10-15 cTp.

% B e
8.2 s
4. CpapuBaeMOCTh KOPPO3MOHHOCTOMKMX CTaJied B YCIOBMAX

HT. O

PeKOMEHIOBAHHBIX CIIOCOOOB CBApKH IUIABJICHHEM. — 3-5 CTP.
5. PexoMeHaaLMM 1o TEXHOJIOIUU CBApKU 000JIOUYKOBBIX KOHCT-
PyKUHMIT MeToAaMM CBapKH IutaBsieHueM. — 7-10 crp.
15 P,
82 cvmas
6. XapakTepHCTHKA CBApPOYHBIX MATEPUAIIOB. — 2-3 CTp.

HT. O

7. XapakrepucTHka 00OpYJOBaHMA M TEXHOJIOTMYECKOH OCHa-
CTKH U1 CBapkH 000J10YKOBBIX KOHCTPYKLMiA. — 7-10 cTp.
7.1. O6opynoBaHHe Ui CBapKH.
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7.2. Tunbl TEXHOIOrMYECKOH OCHACTKH.

8. Tunel nedekroB, XapakTepHble Ui CBapHBIX COEJIMHEHMIl
000J10YKOBBIX KOHCTPYKLIHH, M0JYy4aeMbIX PEKOMEHIOBAHHBIMH CIIO-
cobaMu CBapKH, M METO/Ibl KOHTPOJIs KayecTsa. — 5-7 cTp.

5 E—
82z UT. 1.

9. BeiBojibl 1o padore.

10. Cnucok siTeparypHbIX MCTOYHUKOB, HCIIO/Ib30BAHHBIX B pa-
Gore.

Obuwmii o6vem = 65-90 ctp.
IIpumeuanue:

PaGoTa mMoskeT 3aBepluaThes pa3paboTKOM TEXHOJIOTHYECKHX pe-
KOMEHaLuii no teme, chopmynupopaHHoit B Hazeanun BKP. Hanpu-
mep: «TexHonoruyeckue peKOMEHJAUMH I0 H3rOTOBJIEHHUIO 000J10Y-
KOBBIX KOHCTPYKLMI METO/IaMU CBAapKH Il1aBjieHHeM». PekomeHa-
UMH B BHJIE CaMOCTOATE/ILHOrO pasjiefla MOryT ObITb NMPUBEJEHBI B
NPWIOXKEHHUH K JIMIIOMHO# 3aIicKe.

IIpumepublii nepevyens HTIOCTPATHBHBIX MATEPHAIOB

1. TTpumep 0605104KOBOI KOHCTPYKLIMH — 1 1.

2. TpeGoBaHUs K U3/EIHIO U K CBAPHBIM COEIUHEHHMAM — | J1.

3. CoctaB U OCHOBHBIE CBOHCTBA MaTepuasios — 1 1.

4. CxeMbl peKOMEHI0BaHHBIX CIIOCOOOB CBapKU — 1 1.

5. Cxema THMIOBOro TEXHOJOrMYECKOro fpolecca cBapku 0060-
JIOYKOBOW KOHCTPYKLUMH — | J1.

6. Tunel fedeKTOB U METO/IbI KOHTPOA — 1 II.

7. TexHuyeckas XapakTepucTHKa 000py0BaHHUSA VIS PEKOMEH-
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JOBaHHbIX crioco6oB cBapku — 1 J1.
8. [Ipumepbl TEXHOIOTHYECKOH OCHACTKM — | Wi 2 J1.

9. TexHONIOrMYECKHEe peKoMeHaauuu — 1 Jn.
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IIpunooicenue 2
OGpasen 3an01HeHHS THTYJIBHOIO JIHCTA
NOSICHHTE/ILHOM 3alHCKH

MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30OBAHUS
POCCUHCKOM ®EAEPALIMU ®EJEPAJILHOE
IrOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIIEIO OBPA3OBAHU S
«MOCKOBCKHI MOJUTEXHUYECKUH YHUBEPCUTET»
(MOCKOBCKHH MOJIMTEX)
Kadenpa «OGopynoBanne H TEXHONIOIHH CBAPOUHOTO NPOH3BOACTBA»
Hanpasnenne 15.03.01. «Mamunocrpoenne»
npodmnb «Oﬁopynosauue H TEXHOJIOIHH CBAPOYHOro NPOM3BOACTBA»

«JlonycTuTh K 3aumnre»
3aseayomnii kadeapoii
A.1.H., npodeccop Jlacrosups B.H.

(nojmumce)
2017 r.

Boinyckuas kpanudukaunonsas pabora

Crynenra Slmna Cranucnasa Koncrantusopnya [pynmer _12C1C
Ha temy: Texuonorus u o6opyioBaHue CBapKi CHIOBOTO IUNAHI0yTa U3
AMOMHUHHEBOrO ClIaBa
Cocras qunnoMHoit paboThr:
1. Pac4eTHO-NOACHUTEIBHAA 3a1CcKa Ha 44 CTp.

2. UnmocTpaTuBHas 4acTh Ha 14 nucrax.

K.T.H. jou. Anapeesa JLIL
(yu. creneus, yu. 3sanune, ®.H.0.)

PyKoBOAMTENb AMILIOMHOI paGoThL;

HopMOKOHTpOIB: Jlareimosa I'.P.
(yu. cTenens, yu. 3sanme, ®.1.0.)
JIMIUIoMHUK « » 2017 k.

(momuce)

2017 r.
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IIpunooicenue 3

O6pasen 3anaHus Ha BeInoJHenne BKP

MUHHUCTEPCTBO HAYKH U BBICIHEI'O OBPA30BAHUSA
POCCUNCKOM ®EJEPAIIMH ®EJEPAJILHOE
I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJ/IBHOE
YYPEK/JIEHHE BBICHIEI'O OBPA30BAHUS
«MOCKOBCKHUH NOJUTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKHH MOJIMTEX)
Kadeapa «OGopyaoBanue H TEXHOJOTHH CBAPOYHOIO MPOH3BOACTBAN
Hanpasaenune 15.03.01. «Mamunocrpoenne»
npodunb «O6opyaoBaHHEe H TEXHOJIOIHH CBAPOYHOIO MPOH3BOJACTBAY
«JIOMyCTHTD K 3alInTe)
3apeayiowni kadeapoi
A.T.H., npodeccop Jlactosups B.H.

(noanmes)

« » 20 roxa
3AJIAHUE
Ha BbIIOJIHEHHUE BbITYCKHOH KBaTn(uKalnOHHOH paboThl

Cryaeury rpymisl _12C1C_3a04noii Gopmbt 06yueHns
Sumny Cranncnapy KOHCTaHTHHOBUYY

(ibammnns, wux, oTeceTso)

1. Tema sananua: TexHonorus u 060pyIoBaHKE CBADKKA CHIIOBOIO WINAHIOYTa M3 AIOMHHHEBOIO
cruiasa

2. YTBepx/ieHa NPHKa3oM 10 HHCTHTYTY OT

3. Cpok ciiauu CTyZICHTOM 3aKOHYEHHOH paboThl

4. Hcxonusie naHnele K pabore cnpaBounuk I.A. Huxonaes, ITox. pea. AM. Axynosa

1978,462¢c., «Texunonorus u obopynosanue csapku nnasaeruem» [ JI. Hukudopos, I".B. bo6-

poe, BM. Hukutun, B.B. [Ipauenko. «Metannosenenne cBapka allOMHHUS M €ro CUIaBOBY

Astop: JIM. Pabkun, A.B. Jlozosckan, HL.E. Cknabuuckas. «[Ipombiuiensbie anioMHHHEBbIE

cnnasel» cnpasounnk ®.H. Keacos, U.H. ®pumnsnzaep. «Crapka anOMHHHS, ATIOMHHHEBBIX W

marnueBsix crinasosy ' J1. Hukugopos, B.C. Buxorpanos.

5. Conepxanue paboT # pacHeTHO-NOACHHTENILHOMN 3aMNUCKH:

KoHCTpyKuHs CHIIOBOrO WINAHroyTa TOIUIHBHOrO Haka. Ycnosus paboTsl CHIOBOIO WNAHroyTa.
BriGop 1 obocHoBanue matepHana usnenua. Pazpabortka TexHonoruu u cbopku u capku. Kower-
PYKTOpCKaA YacTh BLIOOP CBapOYHOro 000pPYNOBAHHA H YCTAHOBOK JUTA CBAPKH CHIIOBOTO IUTIAH-
royta. Pacuyer u BriGop pexxnmMoB ans ceapku. PaspaGorka TexHonornueckoit ocHactku. Iposec-
TH HCCIIEJI0BAHHE MEXAHHYECKUX CBOHCTB H CTPYKTYPBI CBapHOro coeavHenus cnnasa 1420, B
yacti BXJI npoananu3nposartk NOTEHUHANBHBIE OMACHOCTH H BPEAHOCTH NIPH H3TOTOBIEHHH CH-
JIOBOTO IIMAHIOyTa.

6. INepeyenn rpaduueckoro MaTepuaia ¢ ykasaHHeM YepTexei:
1. I'paduku 3aBucumocTei - 7 1.

2. Yeprex nerank - 1 a1

7. Jlata Bbl1auM 3a1aHHA

Pyxosonutens K.T.H.. Jou. Ansapeesa JI. IT.

(yw. crenems, yu, 3sanue, ©.H.0.)

(noanmes)

Jlatemosa I'.P.
(yw. crencws, yu. aeanne, ®.H.0.)

HopmokonTtpons

(noanucs)
8. 3ananue NpHHAN K HCTIONHEHHIO

INoanuce cTyneHTa
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[punoscenue: ITpunooicenue 5

Ilpumep BLINOJIHEHHS! AHHOTAIHA IIpumep BBINOJHEHHS COACPKAHUS
ConepxaHue
AHHOTAIMUA

H B ROTICRME i i s s s s G R o S A SR R R NN A 2
a OCHOBAHMH AHANH3A HAYYHO-TEXHUYECKOH JTATEPaTyphbl PACCMOTPEHO Hi { . TIRRCORDS DRI DIROD. o oo won scmammenas s 55 AP ERONORE SRS 3

3Ha4yeHHe CHJIOBOTO IINAHIOyTa H MPOBEAEH aHAIN3 CBOMCTB crutaa 1420 umo 1.1. TIpuMeHeHHe 3JIeKTPOKOHTAKTHOI CBapKH
J06paHoO COOTBETCTRYIOUIEE 06GOpYI0BaHHE. . e A ———; 3
Lent paGotsi — paspaGoTka TeXHOMOrHIECKOr0 Mpouecea  BLIGOP 0Gopyo- 1.1.1. CTHIXOBAT CBAPKA .«ocsussapassnsssssnmmpnssmsmpnsnnrmsned 4

BaHUA [UIA SNCKTPOHHO-ITy4€BOH CBAPKH CHIIOBOTO LUMAHIOYTa U3 alIOMHHHER(- 1.1.2. IIIOBHAA CBAPKA..v1esevsesesssssessnsnansasinsnenss S 5
ro cnnasa 1420.

P i G — . 1.2. OcobenHoctH 0Opa3oBaHus COSIAMHEHUA NPH
Tp €KTOM B JAHHOH paoOTE ABJACTCA CHIOBOH WITTAHIOY] TOYEHYHOMN INEKTPOKOHTAKTHOM CBAPKE. . ...ovvvvvrennrrrisnnns
TOrIMBHOrO Gaka camonéra .

i 1.3. TEXHOMOIHA CBAPKH. ..vucerererereoncssssasasnsnsnsasnsssosssssnas
B nanHoit pabote npoussoaunack paspaboTka TEXHOMOMHYECKOrO NpoLecca

1.4. Llene ¥ 331a4H UCCTIEIOBAHMA . . vvvnrnnenrennenenennernennns
CPOIIBORETIE GHUIODORO ATWIHDO) s D, METOMMECIAT MACTE: ' o vesiainh sy i
Taroke Gbu1 BHIGpaH 31€KTPOHHO-Ty4eBO# COCO6 CBapkH, HanboNee MOgHO 2.1. OnMcaHme MaTepHana 1 ero CBOMCTE
OTBeHAIOHH TPEGOBAHNAM KAUECTBEHHOTO BBINONHEHHS LIBOB. o (hOpMa M pasMepEI OGPA3LIOB........... I 18
Crenenb BHEAPEHHA — AaHHEIA TEXHONOrHYECKMit npowecc Gk onpezenen 2.2. ONMcaHNe MALLIMHBI JUTA TOUCUHON CBAPKH. .. eeevvreeennn. 23
Kax 6asoBbilf 13 NPOM3BOACTEA CUI0BOrO WwnarroyTa 8 PCK "MHI™ 2.3. TeXHOJIOTH CBAPKH HA KOHTAKTHOH MALIKHE. ............... 25
B nannoii pabote paspaGoTatibl MEPONPHATHS 110 6€30NacCHOCTH TPy /1a i " 2.3.1. TIOArOTOBKA NOBEPXHOCTH K CBAPKE. .......erervrrre. 25
SEROTI, 2.3.2. OCHOBHBIE MapaMeTPhl PEXKMMA CBAPKH............ne 27

2.3.3. OueHKa KauecTBa CBapkH
3. DKCMEPUMEHTAIBHAA HACTD. .. uvvevnrneuaenenerrsrieeiininsnsains
3.1. BausiHue cBapOYHOro TOKa Ha MpoYHOCTh

CBAPHOM TOUKH . ..veeceeeerrnonnsrnrosaranasessesssssasesssnsanses 31
3.2. BnusHue BpEMEHH CBAPKH Ha MPOYHOCTH
CBAPHOM TOUKH. .. eueunrnrnnennnsnnrasaeeancsoncnsmsasnssnsinm 36
HT. I

BKP. MITY (Mockoscxcnii [loamrex),

HH COAPKI

M. | Juer, No poxys. Noarcs | flara WAIMrOyTa
Paspab. Sumn C.K. M3 AMOMHHHEBOID CIARE,

posepun Anapeesa JLIL

H. xoutp. Jlarsnoea I".P. Jlner Jlucros

MI1Y (Mockoecksit [Tomserex)
12cic

Yrecpann Jacrosupx B.H.
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7
IIpunoxcenue 6 Ipunoowcenue

IIpamep Bemoanenus noapasaena «leas u 3apaun BKP» OcHOBHBIE NIPABRJIA H HPHMEPLI 0opMIICHHS
TA0IHYHBIX MATEPHAJIOB

ITo criocoby odopmiieHHs pasnHyaloT /1Ba BUA TabJIMYHOTO
Marepuaia: Tablviibl ¥ BBIBO/IBL.

Tabnuueil HaspiBalOT UMQPOBOI WIM TEKCTOBBIH MaTepuall,
CTPYNNMPOBAHHEIA B ONpEIENICHHOM TOpsIKE B KOJOHKH (rpadbr),
pasaciIiCHHbIE JNHUHeNKaMHu.

Huke npuBe/ieH NMpUMep TUITMYHOM TabinLbL.

1.8. Ileas H 3a124H BHINYCKHOH KBATHQHKANNOHHOH padioThI

Lenpro Hactoswed paboThl SABASETCA HM3YyYeHHE HEKOTOPBIX
npoGieM TOYeHHOMH 3NeKTPOKOHTAKTHONH CBAPKM C 3alUMTHBIM LIMHKO-
BBIM MOKPBITHEM M pa3paboTka TEXHOJIOIHYECKMX PeKOMEH IALHiA.

Jna nocTwkeHUs yKazaHHOH LeIM pellaiCh ClIeIyIOolLIHe 3a-
Jlauu:

3aronoeok Tabnuuel Howmep paspena [MopsaaKOBbIH HOMEpP TaOIHLIbI
1. AHanu3 onyOnMKOBaHHBIX paboT, MOCBAIIEHHBIX TpobiemMam
CBAPKHM MATEPHAJIOB C 3aILIUTHBIMH MOKPLITHSIMH.
2. PaspaboTka METOAMKM BBINOTHEHHUS DKCIEPUMEHTOB, B TOM
yucne BbiOOp martepuana, GopMbl M pa3MepoB cBapUBaeMBIX 00pas-
1IOB. Tabnuua 2.3

3. HzyueHue KOHCTPYKUMM W NpUHLMNA paboThl MAIMHBI 19 Mexannveckne cBolicrsa cnapos XH35BTIO
ToyeyHoit cBapku MTP-1201, u3ydyeHHe €e OCHOBHBIX TEXHMYECKHX u XH77TIO

XapaKkTEepPUCTHK M TEXHOJOIMYECKHX MapaMeTPOB pexKHMa CBapKH. o | Gaa) 8 ] FHAN
4. MetoioM NpAMOro 3KCHNEPUMEHTHPOBAHUSA MOAGOP HCXOJ- Temnepatypa ' F
. Crnas % % OJIOBKA
HOTO pexxuma Jutd ctanu TonuuHoii 0,5 mm Ha mammne MTP-1201. ucneitanus, °C MTla Yo TabHLbI
5. I}poae,aeuue CPABHUTEJILHOM OLEHKH IIporecca CBapku OLUH- 20 1210 16701 22 | 24
KOBAHHOM CTa/ld U cTamH 6e3 NOKPBITHS.
& XH35BTIO -196 1570 780 ( 31 | 25
6. Ouenka cTabMIBHOCTH MpoNEcca CBapKHU OLMHKOBAHHOM CTa-
M -253 1750 880 | 30 | 15 Ctpoku
7. DKoHOMMUYECKOe 060CHOBAHMSA PaBOTHI. XH77TIO 20 1230|710 27 | 34
8. AHanu3 OCHOBHBIX OMACHBIX M BPEIHBIX (PAKTOPOB mpouecca -196 1590 [800] 30 | 28
TOYEYHOMN 3JIEKTPOKOHTAKTHOW CBAapkH M pa3paboTka MeporpHsTHil W
[0 OXpaHe TpyJa, MNpeayNnpex/IeHHI0 TpaBMaTH3Ma M 3allMTe OKpYy-
JKaKUe cpebl. BoKoBHK CronGusl

9. Ha ocHOBaHMM aHaiu3a JIMTEPATYPHBIX JAHHBIX U TOIY4YEH-
HBIX 3KCMEPUMEHTANBHBIX Pe3yIbTaTOB (OpPMYIMPOBAHHE OCHOBHBIX

- i Jlrobas Tabimua AoJDKHA 06s3aTeNIbHO COZEpXaTh BCE yKa3aH-
TEXHOJIOTMYECKHUX PEKOMEH/Ialui 110 CBapKe OLIMHKOBAHHOM CTaIN.

HBI€ B MPUMEPE 3JIEMEHTBI HOpHﬂKOBbIﬁ HOMED TaGﬂHlel, 3aroJioBokK,
ronosky, 60koBHK, cTonbupl. HoMep He CTaBAT, TOJBKO eciu Tab-
JIMIIa BCEro OJIHa B pasjelie.

He6onpwoii nmo oobeMy UMbpPOBOH MaTepHai, COCTOALIMI H3
OJIHOI WJIM HECKOJIbKUX KOJIOHOK, yJaoOHee oopMisTh B BHJE Bbi-
BOZa. B BBIBOJIE, B OT/JIMYME OT TaOJIULIBI, KOJIOHKHM pa3/ie/iAroTCs He JIH-
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HelikamH, a npobenamu. BrIBozbI Takoke CHAGKAOT TEKCTOBBIMH 3ar0-

JIOBKAMH, HO OOBIYHO HE HYMEpYIOT 1 B OGLIYIO HyMepaLio TabauL He
BKJIIOYAIOT.

Hwxe npuBesien npumep BbIBOAA ¢ OOHUM CTONBLIOM 1HppPOBBIX
JIQHHbIX.

IIpenensi Temnepatypel, H3mepsiemoii paziHaabIME

TepMonapamu
o€

Meap-koHcTaHTaH 400
CepeGpo-KoHcTaHTaH 650
JKeneso-koHcTaHTan 700
Hukenb-Huxpom 900
XpoMmenb-aliroMersb 1100
Huxpom-koHcTanTan 900

ITnaTtvHa-nnaTHHOpO Mt 1600

B Tabnuuax yacto npueoaaT oGmmpHsIi uHdpoBoii MaTepuai ¢
GONBIINM 4MCIOM TOPH3OHTANIBHBIX M BEPTHKATBHBIX Ipad M co
CIOKHBIM cTpoeHHeM. Takue Tabnuubl TpyHO uuTatotes. [TosTomy re-
PE/l TeM, KaK MomelaTk Kakoi-1mibo mMarepuan B Bue Tabiuubl, pe-
KOMEH/yeM, Npe/ie BCero, 06/1yMaTh BOTIPOC O TOM, HENb34 JIU TIpeji-
CTaBUTH STOT MaTepHan B Oosiee HarIsaHOM dopme, Hanpumep, B hop-
Me rpaMKOB, CXeM, JUArPAMM H T. II.
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Ipunoowcenue 8
Mexcoynapoonan cucmema eOUHUY

MeX/yHapoHas CHCTeMa eIMHHL — IPABHIIbHO MOCTPOEHHAA M B3aHMOCBA3aH-
Has COBOKYNHOCTb €AMHML (M3HYCCKHX BEJIMYMH, COCTOALIAA M3 7 OCHOBHBIX
e/IMHKLL, 2 JOMOJHHUTENIbHBIX M GOMNBIIOr0 YUCNIa KOTEpPEHTHBIX MPOU3BOAHBIX
eIHHMIL.
Tabauya 1
Exununsl CHU

OcHOBHBIE eIHHULIBI

METp M JUTSt UTHHBI
KHJIOTPaMM | Kr JUIS MACCHI
ceKyH/1a c JUISi BPEMEHH
amrep A JUIS CHITBI 3JIEKTPHYECKOr0 TOKA
KEJIbBUH K 115 TEPMOJIMHAMUHECKOH TEMIIEPATYPhI
MOJIb MOJ1b JUIS KOJIMYECTRA BEILECTBA

JUTS CHITBI CBETA

JIono/IHHTEIbHbIE eAHHULIBI
pagdaH | pan JUIS TLIOCKOTO yria

crepajauan cp JUISE TEJICCHOTO yriia

"pOHSBOAHble €AHHHLUBbI.
CeMHaaTH NPOU3BOAHLIM CAHHHLAM CH TIPHUCBOCHDI CIICUHATBHLIC HAWMCHOBAHHWA,
00s3aTeNbHBIE U1 TNPUMCHCHHA

JUIA CBETOBOTO IOTOKA

KaHjiena K

JIFOMEH M

JIFOKC K JUIsi OCBELIEHHOCTH
repi I'u JUISl YaCTOTEI
HBIOTOH H TUTSL CHITBI
nackane | Ila | juist JaBieHHs, MEXaHHYECKOTO HANMPAKEHHS, MOAYJIS YIIPYTOCTH

mxoyns | JIk U SHEPIHH, paboThl ¥ KOIHYCCTBA TEMJIOTHI
BATT Br JU151 MOLLIHOCTH, TIOTOKA 3HEPrUH
KYJIOH U1 KOTIMYECTBA JIeKTPUYECTBA (NEKTPHYECKOT0 3aps/ia)
it B[R SNCKTPHUECKOTO HANPSKCHHS, JNCKTPUUECKOrO NOTCHIMANa,
Pa3sHOCTH NEKTPHYECKUX NOTEHUHMANOB 3/ICKTPOABHIKYLICH CHITbI
(apana JUIs 3IEKTPUYECKON EMKOCTH
oM Om VISl BIEKTPHYECKOTO CONPOTHBICHHS
cumMeHc | Cm JUIS 3IEKTPHYECKOH MPOBOAMMOCTH
Tecna Tn JUTSL INIOTHOCTH MarHMTHOTO TIOTOKA, MAarHUTHOH MHIYKUWH
reHpH T JUIS MHIYKTHBHOCTH, B3aHMHOH MHAYKTHBHOCTH

GCKKepC.ﬂb bk JUIS aKTUBHOCTH HYKJIH1Aa B PAAHOAKTHBHOM HCTOYHHKC

rpei I'p JUIS TIOTJIOLIEHHOMH J03b] H3TyYEeHUs
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B Tabn. 2 npuBefieHbl KpaTHble W AOJIBHBIC €JMHHILBL, 00s3a-
Te/bHbIE K MPUMEHEHUIO U 0OpasyeMble ¢ MOMOILBI0 MHOXMTENeH U
NpUCTaBOK.

Tabnuya 2
Muoxurean n npuctaskn CHU 1is o6pazopanus aecATHIHBIX
KPATHBIX H J0JIBHBIX €/ IHHHIL

MHuoXHTEND Hpug{;nxn O6o3nauenne | MHOXHTEND p "&r:“" O6o3nauenue
10" 3Kca 3 10" neuH a
10" nera I 10?2 CaHTH c
10" Tepa T 10° MUITH M
10° rura r 10¢ MUKPO MK
10 mera M 10° HaHO H
10° KMJIO K 10" THKO I
10 reKTo r 10 demro )
10! eka na 108 arTo a

Psan equnuil He BXoauT B CH, HO jomyckaeTcs K NpPHUMEHEHHUIO
HapasHe ¢ equauuamu CH (tabu. 3).
Tabnuya 3
Eauanubl pU3HYECKHX BEJIHYHH, J0NMYCKAaeMble K
npuMeHenuio Hapasue ¢ exuaunamn CHU, u HX cooTHOmMEHHS

Enunnna
Benunuuna I [ 3unauenue B equauuax CHU
Macca TOHHA T 1T= 1000 kr
B MHHYTa MHH 1 Mun=60c
eMs
E yac Yy 149=3600c
CYTKH cyT 1 cyr = 86400 ¢
nj]ocxuﬁ I:Eaﬂ ...o 1°=1/180 pa}l
yron MMHYyTa e 1'=1/10800 pan
CeKyH/a e, 1”=1/648000pan
Obmen, Bue- JIUTP n 11=10" "
CTHMOCThH
1°C=1 K (15 pa3HoCTH TeMneparyp):
Tﬁszng . rpajyc Llens- oc t=T-T, (a1s Temneparypsi), rae t—
P cus Temneparypa, °C; T — remneparypa, K;
bssiay '3 Ty=273,15 K
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JlomyckaioTest MOMy4YMBLIME LUMPOKOE pacrnpoCTpPaHEHHE coue-
TaHWs €QMHULI, pa3pelleHHbIX K NMPUMEHEHHUIO HapaBHE C eAMHMLIAMUN
CH, ¢ nocnegHUMM WK KPaTHBIMU M J0JIbHBIMH OT HUX, Hanpumep:
kuioBarT-dac (KBt-1), ToHHa-kunomeTp (T-KM), KWJIOrpaMMm B 4ac
(kr/4), KyGHueckuit MeTp B wac (M°/4).

CooTHOMIEHH Mexay HauboJiee 4acTo BCTPEYAKIUHMHCH €IHHH-
HamMu (bll:!ll'-leCKlrlX BEJIHYHH

1A=10"m
1 u=100 kr
1 man =107 H= 10 mxH
1 krec = 9,80665 H (Touno)

1 kre/mm” = 9,80665 MITa (TouHo)
1 kre/em” = 98,0665 kITa (TouHo)
1 kre/m” = 9,80665 Tla (TouHO)

1 MM pT. c1. = 133,322 T]a
1 9pr= 107 ok
1 n.c. = 735,499 Bt
1 OM.MM*/M = 10 MOM-M = 1 MKOM-M
1 xan = 4,1868 JDx (TouHO)

1 kre-m = 9,80665 JIk (TO4HO)
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Ipunooicenue 9
O06pa3upb1 Hauboiee 4ACTO BCTPEYAKOIIHXCH
OoubdanorpadHUecKHX ONHCAHMIA

Knuru

1. Crpoiiman .M. XonoaHas ceapka metannos. JI.: MamuHo-
cTpoenue, 1985.

2. Texuosnorus u 060pyI0BaHKE CBapKH IU1aBieHueM: Yuel. i
BY30B 10 crell. «O60pyoBaHUE M TEXHOJIOTHs CBAPOYHOrO Mp-Ba» U
«MeTtannyprus ¥ TeXHOJIOrHs cBapo4Horo np-ga» / I'.JI. Hukudopos,
I".B. Bo6pos, B.M. Hukutux, B.B. [Ipsauenko; ITox obmei pea. I'.J1.
Huxudopora. 2-e w3a., nepepab. m jgon. M.: MammHocTpoeHue,
1986.

3. I'puBnsk M. Ceapupaemocts craneii: Ilep. co cnoparikoro.
M.: MamuHoctpoeHue, 1984.

4. TlpoeKkTHpOBaHHE TEXHOJIOTMH MNaiKH METaUIMYEeCKUX H3J1e-
nuit: Cripasounuk / C.B. Jlamko, H.®. Jlamxo, WL.I'. Karaneras u ap.
M.: Merasutyprus, 1983.

5. Hukonaes I'.A., Kypkun C.A., Bunokypos B.A. Cpaphsle
KOHCTPYKUMH. [IpOYHOCTL CBAPHBIX COCAMHEHNI U JieopMaLIUM KOH-
crpykumii: Yue6. nocobue. M.: Beicur. k., 1982.

Cratbn

1. Kapragun [0.A. CHuxeHHe M3JIepXKEK NPOU3BOACTBA IPU
pazpaboTke M NMPUMEHEHUH POOOTHU3UPOBAHHON CBAPOYHON TEXHOJIO-
rumn B apTomoGuiectpoeruu // CBapouHoe npouseoacTro. 1992, Ne 1.
C. 20-21.

2. OnTuMM3alKs PeKUMOB JAyTrOBOM CBApKU IUIABALIMMCS 3JIEK-
tpostom / B.A. Bykapos, B.M. Anekcanapos, T.A. Jlopuna u ap. //
CsapouHoe npoussoactso. 1982. Ne 1. C. 12-14.

3. I'mankos D.A., Cac A.B., lllupkoeckuii H.A. Ynpasnenue
CBapKOii IUIABJIEHHEM [0 MAeHTHUUMPYeMBIM MozenaM // U3B. By-
30B. M.: Mammusoctpoenue, 1985. Ne7. C. 101-107.

4. ®pymun MU, Hannapka M3HAIMBAKOWIMXCA JETalNeil aToM-
Horo MmauHocTpoeHusi // Teopermyeckue M TEXHOJOTMYECKME OC-
HOBbI HamaBkd. HaruiaBka B MammHOCTpoeHMM M pemoHTe. Kues:
HUDC um. E.O. ITaTona, 1981. C. 3-12.
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JAucceprannn

1. TapnaBckuit B.D. MccnenoBanue mnpouecca W pazpaboTka
TEXHOJIOTHH CBApPKH JIABJICHHEM C IOIOrpeBOM TI0 CXEME TpUHYAH-
TenbHOro aedopMupoBanus: JlMc. Ha COMCK. ... KaHA. TeXH. HayK. M.,
1980.

AsTopedeparsi

1. AmMocoB A.T1. OGecnieyeHue XJaZoCTOWKOCTH CBApHbIX CO-
eJIMHeHUI HM3KOJIETHPOBAHHBIX CTaeH NMPU CBApKE B YCIOBHAX HH3-
KHX KJIMMaTHYeCKHX TeMmIiepatyp: ABToped. AMC. HA COMCK. ... KaHI,.
TexH. Hayk. JI., 1986.

IlaTenTHbIE AOKYMEHTBI

1. A. c. 1348116 CCCP. Komiuieke isi MHOTOTOYEYHOW KOH-
takTHOM cBapku / FO.JI. Bopruskos, C.A. Byxtun, P.H. Kyp6aroe u
ap. // Otkperrus. M3o6perenus. 1987. Ne 40.

2. ITaTent 47798 RU. Cucrtema BakyymMupoBanus ams anddysu-
OHHOM CBapKH CJIOMCTHIX TUTAHOBBIX KOHCTpYyKimif / B.P. Tlerpenko,
C.C. opouxkus, JL.B. Ycayepa, 1.JI. baraponos, B.B. Ilemkos // Ot-
kpbiThs. M306petenus. 2006. Ne 13.

Hopma'mano-'rexnnqeckne AOKYMEHTBI

1. TOCT 8239-79. Cranb ropsuekatanHasi. baqku JByTaBpoOBbI€.
Coprament. M.: T'oc. komurer CCCP no crangapram.
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IIpunoocerue 10
O6pa3sen 3an0/ITHeHAS] OCHOBHOH HAJANHCH

BrInyckHas
KBanMUKaLMOHHAA
pabora MI'MY Indp cneunansHOCTH ["on oxoHYaHuA
N X S B
BKP. MITY (Mockogckuii [TonuTex) 15.03.01. 20
Jlurep | Macca |Macmr.
Pa3paboTka TeXHONOrHK
Pa3pa6. [Cugopos CBapKH €MKOCTH M3 CruiaBa 320 1:1
[pogep. [UBanos / BTI15
Jlucr 1 ] Jlucros 1
COOopoUHbIit KOHAYKTOP
H.KOHT. MITY (Mockogckoi no-
VTR, Hpanos X nuTex) MC-O&
HanmeHnoBaHue TeMbl HaumeHoBaHue yznx\ Howmep rpynisl
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Jlarpinos Pamnr A6aayixakoBuy
Jlareimosa [onsHapa PamuroBHa
Amnapeesa Jlronmuna [TapnosHa
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