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1 ObOnactb npuMeHEHUs

Hacrosmmii pykoBoaamuit jokyment (P/l) ycranaBnuBaeT nopsaok odopmiie-
HHUSI TEKCTOBBIX CTYJAEHYECKUX MOSICHUTEBHBIX 3aMIMCOK K KYPCOBBIM MPOEKTaM.

PykoBojisiii HOpPMaTUBHBIN JIOKYMEHT SIBJISIETCSI 00SI3aTE/IbHBIM JIJIS CTYIEHTOB
CIELHUAIBHOCTH « TeXHOJIOrusl MalllMHOCTPOEHHUS» TPH BBITTOJHEHHH KYPCOBOTO TPOEK-
Ta 10 AUCUMIUIMHE « TeXHONMOorus MalllMHOCTPOSHUSD.

2 O6mue TpeboBaHust

TexkcThl NMUCbMEHHBIX 3aMUCOK BBITMOJIHSIOTCS IEYAaTHBIM CIHOCOOOM Ha JHCTax
¢dopmara A4 (210 x 297).

Ha xaxxiom nucre gomkHa ObITh BBINOJNIHEHA paMKa, OTCTOSINAS OT JIEBOTO Kpasi Ha
paccrosgHuu 20 MM; cripaBa, CBEPXY U CHH3Y —5 MM.

OcHoBHasl HaJIUCh JIOJDKHA copepxaTh cieayroimue cokpaiienus (IOCT 2.316),
wpudprom Times New Roman, npsiMeim, 1 0-M Keriem:

Pa3pab. — pazpaboran [Toamn. — noanuce
ITpos. — nposepui H. KOHTp.—HOPMOKOHTPOJIb
Pyk. — pykoBoguTENb YTB. — yTBepaun

[TpumMepsl opopMIIeHUs] OCHOBHOM Haanucu Juist nucra «ComepikaHue» U IepBhIX
JIMCTOB KaXxa0ro pasjena [13 kypcoBoro npoekra npejicraBieHbl B IPUIOKEHUH A, JUist
MOCJIEIYIOLLHX JIMCTOB — B IpUIIOXKEHUH b.

B rpade «O603HaueHre» OCHOBHOM HAAMMCH 3aMUCh B MOSCHUTENILHBIX 3aMCKAX
JIEJIalOT M0 CXEME, B COOTBETCTBHH C PUCYHKOM 1:

AlIT KT TM 2074 000 173

| Wugp dokiyrmerma

[lopsadkabeiy HOMED 300048
[0 Beinosrerys paooms!
Auypcobou rpoekm 1o 1exHonocuy MawuHoCmpoeHUS
AMUYPCKUU ROAUMEXHUHELKUY MEXHUKLM

Pucynok 1

B rpade «HanmeHnoBanue» ocHoBHOM Hanmucu nucra «CoaepxaHuey clie/lyer 3a-
nuceiBaTh TeMy KII; B OCHOBHBIX HaMUCAX MEPBBIX JIMCTOB KAXKIOTO pa3jiena — HauMe-
HOBaHUe pazjiesia MOICHUTETLHOM 3aIUCKH.

Paccrosnue or BepxHel paMKM JO TEKCTa U OT TEeKCTa J0 HUXKHEH PaMKH IpH
oopmnenuu [13 KI1 gomxHo ObITE He MeHee 10 MM,



Paccrosinue ot paMku J10 rpaHUlIbl TEKCTa B Ha4ajle U KOHIIE CTPOK ClIeJlyeT OCTaB-
JISITh He MeHee 3 MM.

[Ipy BBINOJHEHHWH JOKYMEHTOB HeOOXOJMMO COOJIFONATh PaBHOMEPHYIO IIJIOT-
HOCThb, KOHTPACTHOCTh M YETKOCTh M300paXKeHHsI MO BceMy JOKYMEHTY. B mokymenme
JIOJDKHBI OBITH YeTKHEe HepacIUTBIBIIHECS JTHHUH, OYKBbI, HU(QPHI U 3HAKH.

OneyvaTka, ONMKMCKa U rpauueckiue HETOYHOCTH, OOHAPYKEHHbIE B IIPOLECCE MO/~
IOTOBKH JIOKYMEHTa, JOMyCKaeTCsl MCIPaBIATh 3aKpalliBaHUeM 0eslof KpackKoW U Ha-
HECEHHEM Ha TOM )K€ JIKCTE MCIPABJIIEHHOIO TEKCTa PYKOIUCHBIM CIIOCOOOM.

[ToBpexaeHusT TUCTa TEKCTOBBIX JOKYMEHTOB, OMApPKU WU ClE/Abl HE IOJHOCTBIO
yJIAJICHHOTO MPEXKHEro TEKCTa He A0MYyCKatoTCsL.

2.1 TpebOoBanusi K OOJOKKE M OPOPMJIEHUIO MOSCHUTEIBHON 3aIUCKH
KYpCOBOTO MPOEKTA

[losicHuTeNbHAsA 3alMCKa KypCOBOIO IMPOEKTa ¢ NPHUIOKEHHUIMH BKIIA[AbIBACTCS B
Harky co CKopocluBareneM ¢ npo3padHoit 06a0xKoi. Kaxiplid TMCT BKIabIBAETCS B
OTJICJIBHBIN MPOo3pauHblil (aiin cBepxy. TUTYIbHBIN JTUCT MOSACHUTENBHON 3alIMCKH KYyp-
COBOTI'O MTPOEKTA SIBJISIETCS TIEPBBIM JILCTOM.

2.2 TpeOoBaHUA K TEKCTY

Tekcr cryneHdyeckux paboT A0/HKeH OBITH HaledaTaH Ha OJHOH CTOPOHE CTaH-
JapTHOro JucTa Oeyod ogHOcOpTHOM mnucueid Oymaru Qopmara A4 B pepakrope
«Word» 14-m Kersem depes TMONTOpa MEKCTPOUHBIX WHTepBaya mpupTom Times New
Roman, npsiMbiM, HOPMaJIbHBIM 110 LLIKPUHE.

Menxkui wpudt (12-ro Kerns)aonyckaercs TOJIBKO B TadJIUIAX.

Pa3perniaercst UCMOJNB30BaTh KOMIIBIOTEPHbIE BO3MO)KHOCTH aKIIEHTHPOBaHHS BHH-
MaHUsI Ha ONpeAeIEHHBIX TepMUHAX, GopMyliaxX, IPUMEHss WPUMThl Pa3HOW rapHUTY-
pBl (Kypcus, NOJY;KUPHBIH).

AO03aLHBIA OTCTYI JOJKEH OBITh OJMHAKOBBIM JJIsl BCEro TeKcTa U paBHAThCA 1,25
unu 1,27 cm.

3aroyIoBKHM pa3/iesioB U MOJpa3/iesioB ClelyeT OTACHATh OT OCHOBHOIO TEKCTa HH-
TEPBAJIOM B OJIHY CTPOKY (IIPOIYCTHB OJIHY CTPOKY).

Paccrosinue MeX/y 3arojoBKaMd pasjiefla M IMojpasjiena paBHO JBOHHOMY MEX-
CTPOYHOMY UHTEpPBAILY.

3 CTpyKTypa TEKCTOBOTO JTOKYMEHTA

B o611eM ciydae CTpyKTypHBIMH DJIEeMEHTaMH (pa3ziesiaMi) TEKCTOBOIO JIOKYMEHTa
SIBJISIFOTCS :

|- TUTYJbHBIN JIUCT;

2- or3wiB Ha KII;

3- 3ajJlaHue;

4- copepxaHue;

5- BBeJIeHHE;

6- 00111as YacTh,



7- TeXHOJIOrM4ecKas 4acTh;

8 — 3aKJIIoUYeHHE;

O- CIIMCOK UCIIOJIb3YEMbIX UCTOUHHKOB;

10- npunoxxeHwus.

CrpyktypHbie anemenTsl 1, 2, 3,4, 5, 9, 10 nokymMeHTa He HYMEpPYIOTCSI.

4 TlpaBuna oopMiIeHHs TEKCTOBOM pabOTHI

4.1 3arojl0BKH B TEKCTE

TexcT nMCbMEHHOH 3amMMCKU NPU HEOOXOIUMOCTH Pa3JIeNsAIOT Ha pa3jielibl U MOJ-
pas3Jienel.

3aroyoBKH pa3/iesioB M [0JPa3/IelIOB OCHOBHOM 4acTH CJie/lyeT HaYMHaTh ¢ ab3all-
HOI'0 OTCTyMa W MHCaTh CTPOUHBIMH OyKBaMHu (KpoMe MepBOi NPOMUCHON), @ HAUMEHO-
BaHMSI TaKUX CTPYKTYPHBIX 3JIEMEHTOB, kak «CojepxaHue», «Baenenuey, «3aknoye-
HHe», « CIIUCOK UCTONB3yEeMbIX HCTOYHHUKOBY, «lIpuioxkenne», — CHMMETPHYHO TEKCTY.

Touxa B KOHIIE 3ar0JI0BKOB HE CTaBMTCS, [IEPEHOC CJIOB He jonyckaercs. Eciu 3a-
TOJIOBOK COCTOMT M3 JIBYX INpPEMIOKEHHH, UX pa3fenstoT TouKod. Bropas crpoka 3aro-
JIOBKA HAYMHAETCs 110]] [1ePBOM 3ariaBHOM OyKBOMH 1epBOH CTPOKH.

[Ipu rpynnupoBke 3arojoBKOB B CTpOKe HEOOXOAMMO MPUAEPIKUBATLCS CMBICIOBO-
ro zesieHus. Henb3st ocTaBiATh Ha NMpeabIAYyIIeH CTPOKE MPEAJIOr HITH COHO3.

B 3aronoBku He BKIIIOUAIOT COKpaILEHHBIE CI0Ba U aOOpEeBHATYPEI.

Henp3s 3arosoBok paszaesa Wi Mojpaszesia OCTaBIATh Ha MOC/IEHEH CTPOKe JIMC-
Ta, MOCJIE 3aroJIOBKa JIOJDKHO ObITh He MeHee TPEX CTPOK TeKCTa.

4.2 Hymepanus pa3neiion, noapazJjie/ioB, IyHKTOB

Paznensl, moapasaensl, MyHKThl HyMepyIOTCs apabCKUMM LU(PaMHU.

Pa3zjiesnbl TekcTOBOM pabGoOThI JJOJKHBI UMETH TIOPSIIKOBYIO HyMEpalKio B Mpejesax
Bcel paboTel U 0603Ha4YaThes apabckumMu UdpamMu 6e3 TOUKH.

[lonpazgensl [OMKHBI KMETh MOPSAKOBYIO HyMEpalUIO B Mpefeax Kaxaoro pas-
nena. Homep nojpasnena Jlo/ikeH cOCTOSATh U3 HOMepa pasjiena U MOopsiAKOBOro Homepa
nozapaszena, paseiaéHHsle TOUkol. B KoHIle HOMepa nojpas/ielia TOUKa He CTaBUTCSL.

I Ipumep:
1 O01ast yacThb

1.1 HazHaueHue, ycTpolcTBO, TEXHUUYECKAs XapaKTepPUCTHKA KpaHa

Homep myHKTa BKIIOYAET HOMEp pasjesia, HoMep Mojpaszeia U MOps/IKOBbIH HO-
Mep MyHKTa, pa3/eJéHHble TOUKOH. B KOHIle HOMepa MyHKTa ToukKa He CTaBUTCSI.

[TyHKTBI, KaK MpaBMJIO, 3aroJIOBKOB He UMeloT. Cpa3y mnociie ero Homepa ¢ Ipo-
MUCHOM OYKBBI MOXKET CJIe10BaTh TEKCT.

BHYTpH nyHKTOB WJIM MOAMYHKTOB MOTYT ObITh NPUBEAEHB! Nepeuncienus. [lepen
KaXKZI0W MO3ULIMeH MepevrcieHus ClelyeT CTaBUTh Aehuc, HanpuMmep:

I.1.1 K HepocTarkam yriiepoJiucToM cTajld OTHOCATCS:

- TIOTepH TBEPAOCTH M npouHocTH npu 200°C;
- HM3Kas KOpPO3UOHHAs CTOMKOCTb.



Kax<ib1ii myHKT, TOJNYHKT U NepevYnuclieHHe 3aiChIBAIOT ¢ ab3alHOro OTCTyIA.
4.3 Hymeparust cTpaHuiy

Crpanuiibl TEKCTOBOIM pabOThI ciieflyeT HyMepoBaTh apabckumu UUdpamu, co-
Omroast CKBO3HYIO HyMepalLHIO MO BceMy TekcTy. Homep cTpaHMIBI NpOCTaBISIOT B
OCHOBHOW HaAnucu 6e3 TOUKH.

TutyneHbii THCT U nUCThL «3ananue» U «OT3BIBY BKJIOYAIOT B OOIIYIO HyMepa-
LU0 CTPAHHUI], HO HOMEP CTPAHHULBI HA 3TUX JIMCTaX HE CTABAT. TUTYJNBHBIN THUCT SIBJIS-
€TCsl MePBbIM JIMCTOM TEKCTOBOM paboThl. ComeprkaHue sSBISETCS YETBEPTHIM JINCTOM
paboThI.

Wroctpauuu, Tabiauibl, pacroyiokeHHble Ha OTAENbHBIX JIUCTAX, pacleyaTku
YEPTEHEH, CIIUCOK HUCIOJB30BAHHBIX MCTOYHHMKOB, IPHIIOKEHHs BKIIFOYAIOT B OOLIYIO
HyMepatuio crpaHull. [lonydyeHHoe ofliee KOJIMUECTBO JIUCTOB (CTPAHHUI) OTMEYAIOT B
OCHOBHOMH HaJIIUCH «C OOJIBIION paMKO».

4.4 Odopmnenue GopMys U ypaBHCHHIA

®opMynbl 0OBIUHO pacrioyiaraloT OT/AENbHBIMH CTPOKAMH IOCEPEIMHE JIMCTA U
BHYTPH TEKCTOBBIX CTPOK B nojadop. Haubonee BakHbIe PopMyJibl, HA KOTOPbIE HMEFOT-
Csl CCBUIKM B TEKCTE, paclojaratoT Ha OTJAENbHbBIX CTpokaxX. HeGonblire U HeCI0KHbIE
(GopMyIibl, He HMEIOLINE CAMOCTOSITEILHOIO 3HAYECHHS, Pa3MEIIAlOT BHYTPH CTPOK TeK-
cTa.

@opmyJibl HyMepyloT JIM00 BHYTPH pasjiesa, 0o B Ipeenax BCero TeKcra (CKBO3-
Hast Hymepauus). [lopsakoBblii HOMep (hOpMyJBI 3aUCHIBAIOT apaOCKUMK LE(paMH B
KPYIJIBIX CKOOKaX Ha ypoBHe (popMyIIBI y TIPABOTO Kpast JIMCTA.

Ecnu B TekcTe TONBKO 0dna ¢opmyna, e€ obo3nauaror (1).

®opMya BKIIIOYAETCS B MPEIOKEHHE KaK ero paBHOMPABHBIN JJIEMEHT, [I03TO-
My B KOHIE (DOPMYII U B TEKCTE Mepe/l HUIMH 3HAKH MTPENMHAHUS CTABIT B COOTBETCTBUU
C [IpaBUJIaMU MMYHKTYallHH.

HBoeroune nepes GOpMyYIIOH CTaBAT JIUIIb B TeX Cilydyasix, KOrja OHO HeOOXO/H-
MO I10 [IPaBUJIAM NMYHKTYaI[HH:

a) ecnu B TekcTe nepesi Gopmylioil conepkutcs obobiaroliee cloBo (Hanpumep,
TaK, TAaKUM 00pa3oM, CJIeJlyOLIMH, TaKOH, 8 IMEHHO), HallpUMep:

B pesynemame nonyuaem credyroujee coomuoutenue:
la + b| <|a| + |5|.
0) ecnu aToro TpebyeT MOCTPOCHHE TEKCTa, MPeIecTBYIONEero Gopmyne, Ha-
npumep:
Ilomenyuan snekmpocmamuueckoeo noas 8 mouxke A onpedensemcs kax nuHeti-

ottt unmezpan eekmopa E | ezamuiti om mouxu A 0o nekomopoii mouxu P:

P
A
CUMBOJIBI M YHCJIOBBIE KOI(D(UIIMEHTBI, UCTIONb3yeMbie B (JOpMYJIe, NOKHEI OBITH

pacuMdpoBanbl NocNe0BaTeNBHO M0/ (POPMYJIOH B TOM MOPSIIKE, B KAKOM OHM Tpe/-

6



crasieHbl B popmyie. [ToscHeHHe CUMBOJIOB (DU3UYECKUX BEJIMYUH JAETCH C yKa3aHU-
€M €IMHHIL, B KOTOPBIX OHHU HM3MepstoTcs. [losicHeHHe Ka)oro cuMBoJIa ClElyeT Jjia-
BaTh C HOBOM CTPOKH. llepBas cTpoka MosicHeHUs IOJDKHA HAUYMHATBCS CO CJIOBA «IEY,
MIOMEIIIEHHOrO OT HYJIEBOM IO3MLIMK 0e3 BoeTouus nocie Hero. [Tocne dhopmynsl cra-
BUTCS 3arIsiTasl.

B koHue Kax10i paciiudpoBKH CTAaBUTCS TOYKA C 3aMsATOH, a B KOHIIE MOCeIHeN
pacipoBku — Touka. O603HAYEHHE €JIMHHI] B KAXKIOM paciinppoBKe OTAEIIIOT OT
CHMMBOJIOB (DU3MYECKUX BEJIMUUH 3allSITOM.

[Tpumep - Ilpogomxutensnocts Btouenus [1B,, %, onpenensior no gpopmyrne

t
B, = *-100, (6)
by
rae t,— BpemMsi paboThl, C;
t, - BpeMsd LIHKJIa, C.

[Tocne paciingpoBkH CUMBOJIOB B (JOPMYITy MOJACTABISIOTCS YUCIOBLIE 3HAUEHUS
(ecnu HEOOXOUMO MPOU3BECTH PACUET).

[IpaBuiibHO HenpasunbHo
!
B, =57 100 = 63% me, = 2100 = 27 .100=63%
37 ty 18,7

He nonyckaercs noMemiats o003HaYeHue eJiMHuUIl PU3MIECKOM BETMUUHBI B OJHOM
CTpoKe ¢ (OpMYJIOH.

I IpaBunbHO HenpaBuiibHO
=yl S = V-t KM,

rZe s - MyTh, KM; rJie V - CKOpOCTbh, M/4;
V - CKOPOCTb, KM/U; t - Bpems, 4.

t - Bpems, 4.

®opMyiibl, crienyroIIMe OHa 3a JIPYro U He pa3jeléHHble TEKCTOM, OTAEIAIOT 3a-
MATOMH.

[Ipumep — v = ?’f - i_

[Tpu npoBeeHUH pacu€TOB HEOOXOAUMO MPUMEHSTE OCHOBHbIE eOUHULbL MENCOY-
napooHoii cucmemvr eournuy (CH): M, kr, ¢, A U T.J1., a TAKKE AECATHYHBIE KPATHBIE U
JOJIbHBIE eIMHULIBI, coryiacHo TpeboBanusam ['OCT 8.417:

10" - meka (ma); 10°- mera (M); 10'3_ - MAJLIH (M);

10° - rexro (r); 10" - genw (n); 107 - MHUKPO (MK);

10° - kumo (k); 107 - canru (c); 10 - Hano (1)

[Topsinox odopmiieHus ypaBHeHHI Takol e, Kak 1 (hopMyIL.



4.5 IIpaBuia HanMcanus 0003HAYCHMS €IUHUL] (PU3NIECKUX
BEJIMYMH

Hist HanMcanus 3HAUYEHUH QU3MUECKUX BEJTHYHH U €IMHHI, B KOTOPHIX OHU M3Me-
PSAIOTCSI, Clle/lyeT NPUMEHATh OYKBbI MIIM CleLHallbHbIE 3HAKH (Ipaaychl —° ; MUHYTHI —'
; CekyHIBl =" ). IIpy 3TOM HCIONB3YIOT OYKBBI PYCCKOI0, IPEYECKOro MJIH JIATHHCKOTO
an(aBuToB B cooTBeTcTBHH ¢ TpeboBanusamu ['OCT 1494 u TOCT 2.304.

I Ipumepsl
3
[ - nvHa, MM; p - INIOTHOCTG, KI/M";
U — nanpspxenue, B; A - teronposoanocts, Br/(m-K).

IIpyu HEOOXOJMMOCTH OTMETHUTh pa3IUYUe MEXK]Y HECKOJIHKMMH BEJIMYMHAMH MU
3HAYEHUSIMH, 0003HAYEHHBIMHA OJHOM U TOU e OyKBOH, DOMyCKaeTCsl MPUMEHSTh MH-
JIEKCBI.

B kayecTBe HHAEKCOB MPHUMEHSIIOT:

- UHGPBI — 171 0003HAYCHHS TOPSIIKOBBIX HOMEPOB (HAaNpUMep, JUaMeTp MePBOTo
Bana —d,);

- OyKBBI pyccKoro angaBura (CTPOYHbIE), COOTBETCTBYIOLIME HAYaJbHBIM (MM Xa-
pakTepHbIM) OyKBaM HaUMEHOBAHHS TIpoliecca, JETajld, COCTOSHUS U T.II. (Harnpumep,
HOMHHAJIBHBIN quamerp —d,,).

PacrioyiaraioTess mHIEKCH BHU3Y, Y OCHOBaHUs OyKBbI 0003Ha4eHus. Ho monycka-
€TCs M BEpXHEE PACIONIOKEHUE UHEK A, ClIpaBa UITH cjieBa OT OYKBbI 0003HAYEHHS.

4.6 IlpaBuia HanucaHus eIUHKIL (PU3HUYECKUX BETUYUH

B Tekcrax nuceMeHHBIX paboT cliefyeT IPUMEHSTh CTAHAAPTU30BAHHbBIE €UHHI[bI
pu3ndecKkux BennuuH, cornacHo tpebosanusm [OCT 8.417.

O6Go3HaueHHe eOUHMI CliejlyeT [PUMEHATh [OCJIE  YMCIOBBIX  3HAYEHMIt
BEJIMUMH U TIOMELIATh B CTPOKY ¢ HUMH (6e3 mepeHoca Ha ClIeJIYIOLIYIO CTPOKY).

Mesxay nocnenneit Hudpoi yucna U 0003HaYCHHEM €IMHHILIBI CIIEAYET OCTABIIATH
npooel.

[IpaBusibHO HenpaBuiibHO
100 kBt 100xBT

40°C 40 °C, 40° C

50 % 50%

HckimoueHne cocTaBIsioT 0003HAYEHUS B BHJIC 3HaKa, MMOOHATOIO Ha/ CTpOKOﬁ,
[epea KOTOPhIM HpO6€J’[ HE OCTaBJIAIOT.

[IpaBuiibHO HenpasuibHao

20° 20°

HucioBele 3HAUYEHMS, IPE/ICTABICHHBIE B TEKCTE C eMHHIIEH (PH3HUYECKON Bennuu-
HbI, CIe/lyeT nmucarh Hudpamu, 6e3 euHUL GU3NIEeCKON BEIMYHHBI — CJIOBAMM.



[ Ipumepst:
Macca cranka - 5750 kr.
[Ipennaraio opranu3oBaTh paboTy B JIB€ CMEHBI.

Ecnu B TexcTe MNPUBOAMTCS psijI  YMCIOBBIX 3HAUEHHH, BBIPAKEHHBIX B
OJTHOM W TOH e equHule (PU3NYecKOr BeTMYUHbI, TO 0003HAUYCHUE EJUHULBI YKa3bl-
BAIOT TOJIBKO IOCJIe MOCIEHEr0 YUCIOBOTO 3HAUCHHUSL.

[Ipumep — Jlnuua 1,5; 1,75; 2 M.

HHaHEBOHbI 3HAYEeHHUH BEIIMUMH B TEKCTEe 3alHCBhIBAIOT CO CJIOBAMHU «OT» M «JI0»,
Hepe3 THPE, YEPE3 MHOI'OTOYHC.

[Tpumepsr:

Temneparypa kosnebisiercs ot 40 go 60 °C.
Cranb Mapku 45 copepxut 0,42 - 0,50 % yrnepona.
Habmonaercsa nepenan temneparyp: -5...+10 °C.

4.7 IlpaBuna HaNKMCaHUs ClELUATbLHBIX U MATEMATUYECKUX
3HAKOB

Kpome OyKB B TEKCTE NMPUMEHSIIOT ClielMajibHble U MaTeMaThyeckue 3Haku: Ne —
HOoMep, £ —Yroll, X - YMHOXHTb, * — ILIFOC-MHUHYC U JP.

He ponyckaercsi 3aMeHsITh 3HAK YMHOXKEHHS «x» 3HAKOM «3Be304Ka» (*).

B Tekcre pabort (3a uckioueHueM GopMyil, TabuI U yepTeeit) He JI0IyCKaeTcs:

- IPUMEHSITh MaTeMaTHUUECKHH 3HAK «-» Mepell OTpULATe/]bHbIMH 3HAUYCHUSIMH Be-
JTUYHH (ClIelyeT NUcaTh CJ0BO «MUHYC»);

- MPUMEHSATH 3HAK «()» A 0003HAUYEeHMs JuameTpa (CeayeT UCaTh CJIOBO «JIHa-
METP»);

- IPUMEHSTH 0€3 YMCIIOBbIX 3HaYeHHH 3Haku "<"," 2" u T.11..

4.8 OdpopMiICHUE UILTIOCTPALIMIA

HnmocTpauuu (UepTexu, pUCYHKH) CIIeAyeT pacnonararh 110 TEKCTY I10cjie MepBo-
ro ynmoMHHaHHus (JI0NycKaeTcsl Ha ClielyIolLle cTpaHuLIe).

MnmocTpalds MOKET UMETh HaMMEHOBaHHWE W MOSCHSIOLIME JaHHbIE (TIOAPUCY-
HOUYHBIH TEKCT), pa3aea€HHbIE TOUYKOU C 3alsITOMH.

CnoBo «PucyHOK» ¥ HAMMEHOBaHHE TTOMEILAIOT MOCIe MOSCHSIOLIMX AAHHBIX (PH-
CYHOK 2).

VMiuttoctpauuud — cieflyer  HymepoBaTh — apaOCKuMM  LU(ppaMM  CKBO3HOM
HyMepaluei. Eciiu pucyHoK oJinH, TO OH o0o3HaudaeTcst «PUcyHoOK 1».

JlonyckaeTrcst He HyMepOBaTh MEIIKHE PUCYHKH, pa3MEILEHHBIE HEMOCPEJACTBEHHO B
TEKCTE U HA KOTOPBIE B JAJIbHEHILIEM HET CCHIIOK.



4

| — rnaBHas pexylias KpoMka; 2 — nepeaHss MOBEPXHOCTh; 3 — IJIaBHas 3a[Hss
MOBEPXHOCTh; 4 — BCrioMoraresbHas 3a/iHsisl NOBEPXHOCTh; 5 — BeplUIMHA; 6 —
BCIIOMOraTte/ibHas pexcylias KpoMka

Pucynoxk 2 - DnemeHTHI pe3ua
4.9 Odopmnenne TadbnL

[ludposoii MaTepual, Kak npasuiio, opopmisiior B Buje Tadbnui. Ctpykrypa Tab-
JIMLBI TIPEJICTABICHA Ha PUCYHKe 3.

3arosioBok rpag
[TogzaronoBku rpad

T'onoBka

Ctpoku

bokoBuUK ["'padbl (KOJIOHKH)

Pucynox 3- Ctpyktypa Tabyiuibl

Tabnuubl HyMepylOTCs B Mpejiesiax Beeid paboThl apadckumu tudpamu. Eciu B pa-
6oTe oxHa TabaHLa, OHA JOJKHA ObITh 0003HaueHa «Tabnuua 1».

Haji neBbIM BEPXHHUM YIJIOM TaOJIMIIBI MOMEIIAr0T ¢ioBo « Tabnuima...» ¢ yka3zaHu-
em e¢ HoMepa. Ha3paHue TabyMLibl, MPH €ro HaJM4YMH, CleJyeT NoMellaTh Haj Talu-
el nociue cinopa «Tabnuua...» yepes Thpe (tabnuua 1).

TH6J'IPII.[3. |- I'lokazaTenu KkayecTBa cTanu

YucnoBoe 3HaUeHHe OKa3aTeslsi KayecTBa
crayiu Mapku 45 | cranu mapku 15X

IloxazaTtens kayecTBa

1 BpeMeHHOE CONpOTUBIIEHHE

npu pactskeHuu, Ml la, He meHee 600 690
2 OrtHocuTenbHOE YJIJIHMHE- 16 12
Hue, %

[IpuMeuanue — Yuciosble 3HaUEHUs ITPUBEJIEHBI IS [TPOKaTa
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3arojloBKM CTPOK U rpad) cieiyer nucarh ¢ MPONUCHBIX OYKB, B UMEHHMTEILHOM
najiexe, €IMHCTBEHHOM 4YHcile, 0e3 COKpalleHHsl OT/E/IbHBIX CJIOB, 38 MCKIIIOYEHHEM
OOILENPUHSTBIX UK NIPUHATHIX B TEKCTE.

3aroyoBKH rpad, Kak MpaBuIIo, 3aIlMCHIBAIOT MAPAIUIETBbHO CTPOKaM Taduubl. [1pu
HEOOXOIMMOCTH JI0NYCKACTCst EPIEH/IUKYISIPHOE PACIIONOKEHHUE 3aT0I0BKOB rpad.

Tabnnua 2 — OpUeHTUPOBOUHBIE PEXKUMBI TIPH TOUEHHMH JIETANEH THITA IUCKOB Ha
CTaHJaPTHBIX MAarHUTHBIX MaTPOHAX

JuameTtp Pasmepsl oOpabaTbiBaeMoit PexxumMbl 06paboTku
natpona D, JeTayu (UcKa), MM
MM Huametp Tonmuua ['nybuna ITopaua,
pe3aHusi, MM MM/00
80 - 100 80 — 100 10 0,40 0,11
125 - 160 125 - 160 20 0,50 0,14

B KoOHILEe 3aronoBKOB U MOJ3ar0JI0OBKOB TaOJIMIl TOUKY HE CTABST.

Texct 3aronoBKOB M 110/13ar0JIOBKOB JIOMYCKAeTCs 3aMEHSITh OYKBEHHBEIMU 0003Ha-
YeHUsIMH, ycTaHOBJIeHHbIMU ['OCT 2.321 unu apyrumu 0603HauE€HUSIMH, €CITH OHH T10-
SICHEHBI B TEKCTE WJIM MPUBEACHBI Ha WILTIOCTPALIKH.

I'padpy «Homep no nopsaky» B Tabuuily BKiIroUatTh He jonyckaercs. [lpu neobxo-
OUMOCTH HyMepallMM IoKa3aTenel MopsIKoBble HOMepa YKa3bIBalOT B OOKOBHKE Tab-
JIMILIBI TIEpe]] X HaUMeHoBaHueM (cM. Tabmuiy 1).

["opu3oHTaNbHEIC M BEPTHKATbHBIE JIMHUM, Pa3rpaHHYUBAIOLINE CTPOKU TabIIULIbI,
JIOINYCKaeTCs HE MPOBOJUTH, €CIIM UX OTCYTCTBHE HE 3aTPyAHSET MOJb30BaHHe Ta0JIH-
LECH.

Ecnu crpoku uiau rpager Tabauibl BRIXOAAT 32 (JOPMAT CTPAHULIBL, TO € JeJAT Ha
YaCTH.

Tabmuiy ¢ GonbIIMM — KONHYECTBOM  CTPOK  JIONYCKAETCH  IEPEHOCHTD
Ha JIpyrylo CTpaHHIly, MPH 3TOM HaJ NPOJOJIKEHHEM TaOIULBl MOBTOPSIIOT I'OJIOBKY.
JlonyckaeTcss DOKOBHK U I'OJIOBKY TaOJHILbI 3aMeHATh HoMepoM rpad. [Ipu stom Hyme-
pytot apabckumu nudpaMu rpadsl nepBoi yactu tabumiel (tabiauua 3). [Mpepeisaro-
LIYFOCSl YacTh TabJMUBI B KOHLIE CTPAHMUIIbI FOPU30HTATIBHOMN JMHUEN [0MycKaeTcs He
OrpaHUYMBaTh.

Ob6o3HaueHue eMHULIbI (U3HUECKOM BeJIMUUHBI, 0OLIEH JUIs Bcex Mokasarelsell B
CTPOKeE, CJIe/yeT YKa3bplBaTh B COOTBETCTBYIOLIEH cTpoke OOKOBHKa TabJMIbl (cM. Tad-
auusl 1, 3).

Tabnuua 3—KoadhunueHTs! yCBOCHHUS 37IEMEHTOB U3 0TXO0B (JloMa)
1 (heppoCIIIaBOB [PH BbIMJIABKE CTAJIM B 3JIEKTPOAYTOBBIX [1€4aX

Jlerupy- | Orxo0/1b1 (J1OM) ®eppociuiasl

HOHuR , Conmepxa- | Koapdu- | Comepxka- | Koadpu- Conepxa- | Koodu-

HIEMEHT | e e Go- | ument ye- | nue e 6o- | uMeHT yc- | mue He Go- | mUeHT yc-
nee, % BOCHUS nee, % BOCHUS nee, % BOEHHS

1 2 2 4 5 6 7

& - 0/0,9% - 0/0,9 - 1,00

Si - 0/0,6 - 0/0,6 3 0,90
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[Ipomonxenue Tabnuiisl 3

1 2 3 4 5 1

Mn 5 0,3/0,8 5 0,7/0,9 0,95
Cr 3 0,8-0,85 3 0,8-0,85 0,95
Ni 10 0,97 10 0,95 0,97
W 3 0,90 3 0,90 0,95
Mo - 0,95 - 0,95 0,97

[Tocne HauMeHOBaHUsl (PU3MYECKOM BeJIMUYMHBI, Nepesl 0003HaUeHUeM eAMHULIBI, B
KOTOPOW OHa BhIpa)keHa, CTaBUTCA 3amnsaTas (cM. Tabnuusl 1, 3).

OrpanuuuTenbHble clioBa «Oosee», «He Oojeey, «KMeHeey», «He MeHee», «B Ipeje-
nax» CleayeT MoMelaTh psIoM ¢ HauMeHOBaHHUEM TapamMeTpa (rmocie eMHuUl pu3ne-
CKOH BeJIMYMHBI) B OOKOBHKe TaOHIIbI (cM. TabuIy 1) win B rojoBke rpadsr (Tabnuua
3).

Bximouats B Tabnuiy rpadgy «Enuuunbl Gusuueckoi BeTUUMHBI» HE PEKOMEHIY-
eTcsl.

YucnoBble 3HAYeHHs] TMOKa3aTeNs cliefyeT MNpPOCTaBIATh Ha YpPOBHE [MOCJEJHEH
CTPOKH HAaWMEHOBaHMs ToKaszaTens (cM. Tabnuibl 1, 3), TEKCTOBbIE CTPOKH B rpadax
BBIPABHUBAIOT 110 BEPXHEH CTpOKe.

[{ucdpsr B rpadax Tabnuilpl, KaK MpaBUIO, pacloyiaraloT TakK, 4ToObl pa3psjibl Y-
cell Bo Bcel rpade ObUTH TOUHO OJIMH MMOJ| IPYTHUM, €CJIM OHH OTHOCSATCS K OAHOMY IIO-
Kazarelto.

4.10 CoxkparieHus

B TekcToBbIx paboTax HEOOXOJHUMO MPUMEHSATH COKpAILlEHHUs CJIOB COIIacHO Tpe-
6oBanusam ['OCT 7.12, 'OCT 2.316 (mpunoxenue), ['OCT 8.417.

[ Ipumepsr:

CTpaHuLa - C. roja - T.
CMOTPU - CM. IK3EMIUISIP - IK3.
YTBEpXKJECHUE - YTB. mTyKa - LUT.
KOJMYECTBO - KOJ-BO TEXHHUYECKHH - TEXH.

CoxkpaitieHus 4dell., IIT., 3K3., C., P., I0JUI. IPUMEHSIOT TOJIBKO MPH YHUCIIAX.

JlonyckaeTcst B TEKCTe MUCbMEHHBIX paboT MPUMEHATH TaKXke OOLIENPUHATHIE CO-
KpallleHHUs: T.e. - TO €CTh; T.JI. - TaK jJajiee; T.I. - TOMY M0JJ0OHOE U JPYrHe COKpallleHUs],
yCTaHOBJIEHHbIE MpaBUiiaMH opQorpapuu U MyHKTYaLUH.

B o603HaueHUsX equHUL (U3MUECKONW BETMUMHbBI TOUKA KaK 3HAK COKpAlllCHUsl HE
CYTKH — CYT CEKyHJia —C MUHYTa— MHH
yac -4 rpanyc -rpaa  obGopor —00

CTaBHUTCA:
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Ecnu B Texcte npuHsaTa ocobasi cucTeMa COKpallleHHs CJI10B, TO [IepBbIi pa3 TepMHUH
MUIIETCS TTOJHOCTBIO, MOCJIE HErO B KPYIJIbIX CKOOKaxX YKa3blBaeTCsl €ro COKpalEHHBIN
BApHAHT HanucaHus. B janbHelIeM TeKcTe UCIoNb3yeTes cokpalléHHas GpopmMa Haru-
CaHusl.

[pumep — INoscuurensuas 3amucka kypcooro mnpoekta (113 KIT) cocrout us 56
nmuctoB. 13 KIT copepxut 8 pucynkos, 11 tabmwuil.

4.11 Ilpumeuanus

[Tpumeuanust MPUBOASAT B TEKCTE, €CIM HEOOXOAMMBI TOSCHAIOLIME WM CIIpaBOY-
HbIE JJAHHBIE K COJIEPXKAHUIO TeKCTa, TabIUL] WK rpaguyecKoro MaTepuaia.

[TomeraloT mpuMeyaHue HENOCPEJICTBEHHO MOcle TeKCTa, rpapuyeckoro Mare-
puaga Wi TabJHIl, K KOTOPBIM OTHOCHUTCS 3TO INpUMeYaHHe. 3alMChIBAlOT CJIOBO
«ITpumMedanne» ¢ ab3alHOro OTCTyMa ¢ MPOMUCcHOM OykBbI. Eciu npumMedanue ofHO, TO
nmocne cnoBa «[IpuMeuaHue» CTaBIAT THpE M TEKCT MPUMEYAHUsS 3alUCBIBAIOT TOXE C
rnporucHoi Oyksbl. OJHO pUMeYaHue He HyMepyloT. Eciii npuMeyaHuil HECKOJIbKO, TO
X HyMepYIOT apaOCcKUMU HUPpaMu 0e3 TOUKH.

[ Ipumepsr:

[Ipumeuanwe - [Tpu 3emneTpsicennu cuioi 4 Oata HabmoparoTes apebdes3xanne U Ko-
ebaHus PeMEeTOB, MOCY/1bl, OKOHHBIX CTEKOIL.

[ Ipumevanus

1 JlnuHa cpeaHero iara B3pociioro YeloBeKa paBHA I10JIOBUHE PacCTOSIHUS OT I10-
J1a J10 YpOBHS €ro rias.

2 Yenosek cpepHero pocra (okoso 175 cM) npoXoJuT B 1 4 CTOIBKO KHIIOMETPOB,
CKOJIbKO LLIaroB OH JieJlaeT 3a 3 C.

[Tpumeuanue Kk TabiMLe TTOMEIIAIOT BHYTPH TaOJIKIIbI Ha/l JIMHYUEH, 0003HauaroIeH
e€ okoHuaHue (cM. Tabnuuy 1).

4.12 Ccrlku

CCBUIKM B TEKCTE Ha pasfelibl, MoJApa3esbl, HUIOCTPALUH, TabIUIBI, (OPMYIIbI,
MPUIIOXKEHHUS CIeyeT YKa3blBaTh UX MOPAJAKOBBIM HOMEPOM.

[ Ipumepsr:

«... B pazjienie 2», «... B moapasneie 2.4», «... Ha pUcyHKe 2.3», «... B IPHUIIOKEHHH
J», «... B Tabnuue 3.1».

CchUIKH Ha pasjielibl, Mopa3aesibl, PUCYHKH, TAOIHULIbI KaXKI0T0 MPUIIOKEHHS Clie-
IyeT yKa3bIBaTh X MOPSIKOBBIM HOMEPOM ¢ Ho0aBieHreM nepe)i Ludpoit Homepa Oyk-
BbI, 0003HaUaoIIel JJaHHOE MPUIIOKEHHE.
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[ Ipumepsr:
«.. B pazzene A.2», «.. B nogpazjeine ['.3.1, «... Ha pucynke K.3.2», «... B Tabuuie
B.5». ‘

) l
CcBUIKM Ha UCTIOJIB30BaHHbIE UCTOUHUKH CIIElyeT YKa3blBaTh MOPSAKOBBIM HOME-
POM 110 CIIMCKY MCTOYHHKOB B KBajpaTHbIX ckoOkax (I'OCT 7.32).

[Ipumep - Cuna noBepxHOCTHOrO HATsDKEeHHUs Bobl paBHa 0,012 H [6].

4.13 OpopmileHUE CIUCKA UCTIOJIB3YEMBIX HCTOUHUKOB

bubnuorpaduyeckoe onrucaHue UCIOIB3YEMOM B pabOTe JIMTEPATYPbI BHITOIHSET-
cs1 B cooTBeTcTBUM ¢ TpeboBanusamu I'OCT 7.1.

CaenieHus 00 MCTOUYHMKAX CIIElyeT pacroiaraTh B TIOPSJIKe TMOsBISHHS CCBUIOK Ha
MCTOYHHKH B TeKCTE pabOThl U HyMepOBaTh apabCKUMK Ludpamu 6e3 TOUKU U revaTarhb
¢ ab3annoro orcryna (I'OCT 7.32).

3aronoBok «CHIHCOK HCTONB3YEMBIX UCTOYHHKOBY CJIEJYET MMUCcaTh CUMMETPHUYHO
TEKCTY CTPOUYHBIMHU OYKBaMH, KpOMe TTePBOM MPOITUCHOM.

[Ipumep odopmiieHHs cnucKa MCMOIb3YyEMBIX UCTOYHUKOB TPUBEJEH B MPHIIOXKE-
Huu /.

4.14 OdopmiieHHEe TPUITOKECHHIA

CrnpaBouHble MaTepuabl (TabMUIbI, CXEMBI, YEPTEKH ) UITH TEKCTHI BCTIOMOTaTe b~
HOI'0 XapaKTepa AOMyCKaeTcsl JaBaTh B BUE MPHUIOKEHHH,

[TpuitoxeHHust MOTYT ObITh 00513aTeIbHBIMA U HH)OPMALIHOHHBIMH.

Kaxxoe npuioxeHue J0KHO HAYHHATHCS C HOBOW cTpaHMIBL. HaBepxy mocepe-
JUHE CTpaHHULBl AODKHO ObITh Hanucano ciioBo «IIPHUJIOXKEHUE» u ero o6o3Have-
HHE.

Ilpunoxenus obo3HauarOT 3ariJaBHBIMH OYKBaMHU pyccKoro ajaBuTa, HAUUHAS C
OYKBBI A, 332 UCKITFOUEHHEM OYKB E, 3,1, 0,4, b, bl, b. Ecnu B pabote oaHo rnpuio-
eHue, oo obosznauaerca «[IPUJTOXXKEHUE A»x.

[IpunoxeHne NOJKHO UMETH 3ar0JI0OBOK, KOTOPBIH 3allMChIBAIOT CUMMETPHYHO OT-
HOCHUTEJIBHO TEKCTa ¢ NPOINMCHON OYKBBI OTACIBHOM CTPOKOIA.

[ Ipumep: [TPUJIOXKEHUWE b
(cripaBo4HOE)
ba30Bblii XUMUYECKUN COCTAaB CTAIN

[TpuioxxeHus JOJKHBI UMETh 0DLLYIO0 ¢ OCTaJIbHOW 4acThiO paboThl CKBO3HYIO HY-
MEpaLUIO CTPaHULI.

Bcee npunoxenus JO/KHBI ObITh MEpEeYUCIEHbl B COJIEpPKaHUU padOThl ¢ YKa3aHU-
€M MX HOMEPOB U 3ar0JIOBKOB.
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4.15 OdopmiieHue coepxaHus

Cozepxanue BKIIOYAeT BBEACHHE, HOMEPA M HAMMEHOBAHUS BCEX pPa3leioB M
NOJpa3NesioB, a TAKKE 3aKIH0YEHHE, CIIUCOK UCIIOIB3YEMbIX UCTOUHHUKOB, MPUII0KEHHUS
¢ UX 0003HaYEHHUSAMHU, CCBUIOYHBIC HOPMATHUBHBIE JOKYMEHTHI (€CJIM OHH HMEIOTCH).
Kpome 3Toro goimkHbl ObITh yKa3aHbl HOMEPA CTPaHMIl, C KOTOPHIX HAYMHAKOTCSA 3TH
3JIEMEHTBI JJOKYMEHTA.

Cnoso «Copep:xaHue» 3alMCHIBAIOT B BHJIE 3aroJOBKa (CHMMETPUYHO TEKCTY) C
NponKCHOM OykBbl. HauMmeHOBaHHsI, BKIIIOUEHHBIE B COAEPIKAHUE, 3AIUCHIBAIOT CTPOU-
HBIMH OyKBaMU, HAYHHAS C TPOMTMCHOM.

ConeprxaHue BKIIIOUAIOT B 001I[e€ KOJIMUECTBO JIMCTOB JIOKYMEHTA.

[Tpumep odopmienns cogepxanus (He KOMUPOBATE!):

Couepxanue

BBETEHIE wysvmpn smnss 50 w5 256.55.557 S0505 S5l Satms st srons smmess ot 1 o 3
1 OCHOBHBIE NMAPAMETPBI U PABMEPBL. ... evtvteererirerineeerananenensnnnnn. 4
2 TeXHHYECKHE TPEOOBAHHUA . .. .evvvrerinte et iteniiieieeeteeeseeenaninenen, 6
2.1 XapaKTepUCTHKH 0a30BOI0 MCIOMHEHMS . . ..\ v rerensrenrirenenennnanennns 6
2.2 XapaKTepUCTHKH UCTIOJHEHHS, YCTAHABIMBAEMbIE

SARESTHROM opcswmsmny onvamnss ooy 1u s SHRsn TRuEs SE5Ees S50 SIS 5 0 SaRE 0 8
2.3 TIPaBHIIA IPUEMEKH. ..o vttt ettt ettt et eieaenas 10

SO TEH I Clrers worins 005 ST 05,575,555 GREAS i iAot veve st e asme g e 7]

CrHCOK MCHONB3YEMBIX HCTOUHHKOB. ...\ vevivieenesserarisirassnnnnnnnns 13

TIPHIIOMKEHHE A ..ot e e 14

B 15121 (5ercz = 17 T ——————— 15
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[TPUJIOXKEHUE A

OcHoBuag Haanuch s [13 K11

(mepBbIit THCT Kaxkaoro pasaena [13)

[Tonnuck

ITaTa

AIIT KITTM 2014 005 I13

Hanm | MTuct

No morvm,

Paznaf v Mur TucT [TucToR
Mnoren Omensn TexHonoruueckuii Ipouecc I 2 15
Pelenr HU3Ir0OTOBJIIECHUSA JACcTallH...

H Kouwmn ATIT

Vrrenn [TTecTonankko
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[TPUIIOXKEHUE b

OcuHosHas Haamucsk g [13 KIT
(mocnenyrouiye JMCTHI pazaena [13)

MueT

AIIT KITTM 2014 005 I13

v | Tuct No nokvm. [Tonnuck | JaTa
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[TPUJTOXEHHUE B

3aroJIOBKH B TEKCTE IOACHUTENIBHBIX 3alIUCOK

2 TexHOJIOrHYEeCKAs 4YacTh

2.5 BoiOop TexH0JI0OrH4ecKoro o6opyaoBaHus

2.5.1 TokapHo-BHHTOpe3HbIIi cTaHOoK Moaen 16K20:

CraHOK M3rOTaBIMBAIOT B YETBHIPEX MUCIOJIHEHHUIX C PACCTOSHUEM MEXKIY IeHTpa-
mu: 710 My, 1000 MM, 1400 MM, 2000 MM,

Knacc tounoctu - H (HopMaiibHO#M TOUYHOCTH).

2.6 Bp10op u onucaHue npucnocodJIeHuii:

TokapHBI CcTaHOK HMeeT 3-X KyJIaYKOBBIH CaMOICHTPUPYIOLIUMH MaTpOH—
YHUBEpCAJIbHOE CTAaHOYHOE IMPHCIOCOONIeHHe, MpeaHa3HaYeHHOe Ui YCTAHOBKH M
3aKpEIUIEHHs 3ar0TOBOK, ... [laTpoH Ha cTaHke uMeeT nuamMerTp...

2.7 Bb10op U onucaHHe pexKylIero HHCTPYMEHTA:

[Ipoxonno¥i otorHyThid pesery T15K6 I'OCT... - npumMensieTcs Juisi IpoJ10Ib-
HOr'0 TOYEHMS, MOAPE3KH TOPLUOB U CHATHS (acok (yrou 45°).

Csepno criupansHoe POMS 17,7 TOCT...— cTrannapTHBIH OCEBOM pekyLIU

MHCTPYMEHT, [IpeAHA3HAUYEHHBIM JIs1 CBEPJICHUS U pacCBEPIIMBAHUS OTBEPCTHIA.

--------------------

Jluct

AIIT KIT TM 2014 005 I13

Hanm. | JTuct No nokvm. [MTonnuck | Mata
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[TPHJIOXEHHUE 1
TutynbHbIN MHCT NosicHUTENbHOU 3anucku KIT TM

PyxoBoauresnb

CreuraabHOCTb:

MuHHcTEpPCTBO 00pa3oBaHus U HayKH Xa0apoBCKOro Kpas
KpaeBoe rocynapcrBeHHOe O10KETHOE 00pa30BaTENbHOE YUPEXKICHHE

CpeJiHero MpoQecCHOHATLHOrO 00pa30BaHus
«AMYPCKHH MOJUTEXHUYECKUH TEXHUKYM»

151901 «TexHosorust MalMHOCTPOEHHUS»

KYPCOBOM ITPOEKT

Mo JTHCHHUIIIIHHC «TexHomorus MAalIHHOCTPOCHHA»

Tema: Texnonoruyeckuii npouecc u3rorosieHus aetanu «Kopmye 1-14»

VYyammiica rpynmnsl 301- ™™ B.I'. ['ypos

H.H. FOpuenko

AMypcK
2014
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[Tprmep ohopMIIEHHS CITUCKA UCIIONB3YEMbIX HCTOUHHUKOB

CITMCOK UCIIOJIb3YEMBIX UICTOYHHUKOB

1. B. W. Yepnaxos u ap. Meramnopexyiuie cTaHkd. — M.: M3natenbckui
neHTp «Akagemus», 2003. - 368 c.

2. P.M. INouepuze. Ipouecchl popmooOpa3zoBaHus U HHCTPYMEHTBL Y4eOHUK
st cpelt. npod. obpazosauust. — 4-e 3., crep. — M.: M3/aTenbCckuil LeHTp «Aka-
nemusi», 2013, —432c.

3. A.I'. Xonoakosa. O01asi TEXHOJIOTHS MAITHHOCTPOCHUS ! YyeOHUK Aj1s Hau.
npod. o6pasosanus. — M.: M3parensekuit neHTp «Akagemus», 2005. — 224c.

4. JLU. Bepeuna. CipaBouHHK CTaHOYHHKA: yueOHoernocobue s npod. 00-
pasoBanus.— M.: Usnarensckuil ueHTp «Axaaemus», 2008. — 560c¢

5. C.A. 3aiiues u ap. [lonycku, ocajku U TEXHUUYECKHE U3MEPEHHs B Malllu-
HOCTpoeHHH: YueOHUK 1ist Had. mpod). oOpaszoBaHust. — 2-€ U3]., CTeP. — M.: 3zna-
TeNbCKUM LEHTp «AkageMus», 2005, —240c.

6. A.I'. Kocusosa. CripaBouHHUK TexHoJiora Mamusocrpoutens. — M. Maiiu-
nocrpoenue. T.1-656 c., T.2- 496 c.

7. B.I". Copokun 1 ap. MapouHHK cTanei u criaBos. M.: MalMHOCTPOEHHE,
1989.- 640 c.

8. 10.B. bapanosckuii. CnipaBoyHHK pe:kUMOB pe3anus. M.: MalnHocTpoe-
uue, 1982.- 409 c.

9. IMocoGue mo paspaboTke noscaurenbroi samucku KI1. AIIT, 2014.

10. TTocoGue o paspaGoTke TexHonorudeckoit fokymentamuu. AIIT, 2007.

11. UaTepHeT pecypchl.....
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ITPHJIOXXEHHE H
PexoMmennanuu no coaepxannto 113 KII

[TepBBIM JIUCTOM MOSICHUTEJILHOM 3aITMCKHU SIBJISIETCS TUTYJIBHBIN NUCT. Ero Giank
B DJIEKTPOHHOM BHUJI€ Y4allldecsi HalayT B AaHHOM mocobuu. B crpoke «Tema» 3amon-
HHUTh Ha3BaHHE TEMBbI, COTJIACHO 3aiaHusl. B cTpoke «Ydaiumics» HeoOX0JUMMO 3aroll-
HUTh HHUIKANBI 1 (HaMUITHIO.

Btopoit u tperuii nuctel (3aganue U OT3bIB) pacreyaTbiBaeT U 3allONIHET I[Ipe-
nojiaBare’ib.

quBeprlﬁ JIUCT TIOSICHUTEJIbHOHM 3allUCKH — 3TO COJAEpKaHUE, KOTOPOC COCTOUT
K3 I[I€PEHHA pa3/icjIOB H HOMCPOB CTpaHHIL] (33.H0.TIHSITB IIpH 3aBEPLUICHUH pa60T51):

Beenenue 4
1 O611as 4yacTb 5
1.1 Onucanue u3genus U AeTaju 5
1.2 Matepuan geTand U €ro CBOMCTBA 6
1.3 AHanu3 TeXHOJIOrMYHOCTH AeTalln 8
1.4 Onpenenexue Tyra Npou3BoACTBa 1l
2 TexHonoruueckasl 4acTh 14
2.1 Beibop Bua ¥ MeTO/1a MOJYyUYeHHMSs 3ar0TOBKH 15
2.2 Pacyet 3(ppexTHBHOCTH BBIOOpA 3aTOTOBKHU 1%
2.3 Pa3zpaboTka MapuIpyTHOI0O TE€XHOJIOIMYECKOTO MpoLecca 18
2.4 OnpeneneHue NpoOMeEXKYyTOUHBIX [IPUITYCKOB, JOIIYCKOB U pa3MepoB 20
2.5 BbIO0p TeXHONIOTHYeCKOro 000py10BaHHUs 22
2.6 Bbibop u onucaHye CTaHOUYHBIX MPUCTIOCOOJIEHUH 24
2.7 Bb1OOp U onucaHKHe pexKyLIero HHCTpyMEHTa 26
2.8 BpiOop 1 onvcaHre U3MEPHTENIBHBIX CPEACTB 28
2.9 YcraHOB/IeHHE PEKUMOB 00pabOTKH U HOPM BPEMEHH 30
2.10 Pa3paboTka TeXHOJOTHUYECKOH JOKYMEHTAaUUH 32
2.11 I'loaroroBka mporpamMMbl Ha 00pabOTKy AeTamnu 33
3 3axmoyeHue 35
CHHMCOK UCITOJB3YEMBIX HCTOUHHKOB 36
[Tpunoxenue 1 (uepTex aeTanu) 37
[Tpunoxenue 2 (TexHosoruyeckas Kapra) 38
[Tpunoxxenue 3 (MapuIpyTHBIE KapThl) 39
[Tpunoxenue 4 (onepaloHHbIE KApThl) 42
[Ipunoxenue S (KapThl 3CKU30B) 44

Bo BBeaeHnn yYHaleMycs H€06X0,[LHMO OIIHCATb OCHOBHBIC HAIIPABJICHHUA pa3BH-
THS COBpeMeHHOﬁ «TexHonoruu MaIIMHOCTPOCHUA» KaK HAYKH, PasBUTHA COBPEMCH-
HOI'0O CTaHKOCTPOCHHS, IMMPOMU3BOJICTBO PENKYIIECTO HHCTPYMEHTA H OCHACTKH. OTtTanku-
BasiCh OT 3TOI'O, yanMﬁCH AOJIKEH YKa3aTb, Ha YTO OH OITHPACTCH IPH pa3pa60TKe CBO-
€ro TCXHOJOTHYECKOTO ITpolecca U3roTOBJIICHHA ACTAIK, JOJIXKEH IMOHATE U U3JIOKHTD
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1eJ1b ero paboThl U 3a/laHKe Ha TPOEKTHPOBAHKE. 3aTeM OTHCATh, YTO eMY MOTpedyeTcs
JUTSL BBITTOJIHEHHSI 3TOM 11eJIM U U3 KaKKX pa3zesioB OYJeT COCTOATh €ro KypcoBOH Mpo-
exT u [13.

C HOBOI1 cTpanulbl cieayeT nepBbiii pazaen [13 KL

B noapasaesne 1.1 Heo6X0AMMO MPOU3BECTH ITOJHOE ONUCAHUE KOHCTPYKLIUH
cOopHoOro y3ia, KyZia BXOJAMUT 3aiaHHas JIeTalb (IpU HaJIMYMK COOPOUHOI0 YepTexa),
[PUHLUI €70 U ee paboThl, ONHUCATh KOHCTPYKIHIO JieTand (ee Gpopma, rabapuTHbIE
pa3Mepsbl, BUJIbI [IOBEPXHOCTEH, X HA3HAUEHUE, CPEJIHSS TOUHOCTD JIeTallk), OTIMCaTh
ofllee Ha3HaYeHUe JAHHOTO TUNa JieTajieil. B pazmep BKIIOUUTH 3CKU3 COOPOUYHOIO y3-
na (NpH HaJMYUK) U 3CKU3 JeTall C OCHOBHBIMH pa3MepaMH U TEXHUYECKUMU TpeboBa-
HUSIMH.

B noapaszaeJie 1.2 HeoOxo1uMO MOAPOOHO OMUcaTh MaTepra JeTalu, U3 KOTOpo-

ro OHa U3roToBieHa. XUMHUYECKHUH cocTaB MaTepHalia i MeXxaHH4YecKue CBOMCTBa OIl-
PEAENUTD 110 CIIPABOYHMKY U BHECTH B TAOJIULIBL:

Tadauua 1 — XumMuyeckui coctas B % cTaju ...

C Si Mn

Tabnuna 2 — MexaHuuecKue CBOMCTBAa Marepraa

OcHOBHbBIE MEXaHUYECKHE CBOHCTBA CTalH. ..

BpBMGHHOB COITPOTHUBIJICHHE pa3pbIBY, OB

3aTeMm onucarh Ha3HAYeHHE JAHHOTO Marepualla U ero TeXHOJOTHYEeCKHUe CBOUCT-
Ba.

B noapaszaese 1. 3 HeoOX0MMO MPOBECTH aHAJIM3 JACTAJIM HA TEXHOJIOIMYHOCTh B
BUJ/Ie KaYeCTBEHHOW OIIEHKH KOHCTPYKIMHU JeTaJId U KOJWYECTBEHHOW OLIEHKH JeTalld
Ha TeXHOJIIOTMUYHOCTb.

OnpenennTs, 4TO OKa3biBaeT 0cob0e BIAUSHUE HA TPYJOEMKOCTh U3rOTOBJIEHUS
neranu. Onucath TpeGOBaHUS K KOHCTPYKI[HH 3arOTOBKH, TpeOOBaHHUs K (opMe U Ma-
paMmeTpaM THUIIOBBIX JIEMEHTOB JIeTallei — OTBEPCTHH, MI0CKOCTEH, pe3bO0BBIX MO-
BepXHOCTEH (HapyXHbIX U BHYTPEHHHUX ), TOUHOCTh Pa3MepoB JIeTalld, TOYHOCTh (DOPMBI
U pacronoxeHus nosepxHocteil. [I[poananu3upoBaB TpeboBaHUS K KOHCTPYKLUHU JeTa-
JTH, CIeNaTh BBIBOJI.

KonuuecTBeHHYIO OLIEHKY TE€XHOJIOIMMYHOCTH KOHCTPYKIMH JETalld ClenyeT Mpo-
W3BOJIMTE 110 KO3 puiieHTaM YHU(PUKAIMKA, TOYHOCTH U KOAI(PPHUIIMEHTY 111epOX0BaToO-
CTH.

OnpenensoTcss KOJIUYECTBEHHbIE IOKA3aTeNd TEXHOJNOTHYHOCTH, aHAIU3UPYS
napaMmeTpbl oOpabaThiBaeMbIX MOBEPXHOCTEH, JUISI 3TOrO MpexJie HeOOXOAUMO 3aroJ-
HuTh Tabnuuy (Ilpunoxenue I').

Koapduuuent ynudukauuu Kys, onpenensercs no dpopmyie

Ky =Qyas/ Q», (1)
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rae Qys — KOJIM4eCcTBO YHU(PULMPOBAHHBIX (CTaHapTHBIX) JIEMEHTOB;
(03 — KOJIMYECTBO YUHUTBHIBAEMbIX TOBEPXHOCTEH.
Jletanb aBnsieTcs TeXHOJIOTHYHOM, eciid Kya > 0,6.
Koapdunuent rounoctu odbpadorku Kru, onpenensercs o Gpopmyiie

Ktu =1 - (1/Acp), (2)

rie Acp — cpellHii KBaJTUTET TOUHOCTH.
CpenHuii KBaTUTET TOYHOCTH AcCp, onpe/iesisieTcs no Gpopmyiie

Acp = (n1+2n2+3n3...14n14) / Zni, (3)

['ne Xni — ob1iiee YKCI0 MOBEPXHOCTEH AETATH, IPUHSATBIX K pacueTy;
nl, n2, n3, ...n14 — KOJIMYECTBO MOBEPXHOCTEH C TOUHOCTHIO COOTBETCTBEHHO |-
14 xBanurera;
1,2,3,4,.....14 — nocTostHHBIE KOA(DDHUIIMEHTHI JIJIs1 JTaHHOTO KBAJIUTETA.
JleTanp siBAsieTcsl TeXHOJIOrHUHOM, eciii KTy > 0,8

Koadpdunment mepoxosaroctu K, onpejensieTcs o popMmyiie
K = 1/ Bep, (4)

rae bep — cpenHss 1LepoxXoBaTOCTh MOBEPXHOCTEH.
CpenHss 11epoxoBaToCTh MoBepxHOCTeH bep onpenensercs mo Gopmyie

bep = (0,01n1+0,02n2+0,04n3+...4+5n10) / Zni, (5)

rje Xni — ob1ee YMCIIo MOBEPXHOCTEH JeTalld, IPUHATHIX K pacuery;

nl,n2 ..., nl4 — KoJIMUECTBO MOBEPXHOCTEH UMEIOIINX LIEPOXOBATOCTh, COOTBET-
CTBYIOIIETO Kjlacca,

0,01; 0,02; 0,03; 0,04; 0,08; 0,16; 0,32; 0,64; 1,28; 2,5; 5;10 — nmocTossHHBIE KO-
3¢ ULIMEeHTBI AT COOTBETCTBYIOIIETO Kilacca IepoxoBaTocTH (oT 1-ro mo 10-ro).

JUist onpejieseHus kiacca LIEPOXOBATOCTH 10 MapaMeTpy MOXHO BOCIIOJB30-
BaThCsl TabnuLen 3.

Tabnuua 3 — ITapaMeTphbl U KJacChl IEPOXOBATOCTH

O6o3HaueHue ~ 3HayeHusi napaMeTpoB, HasHaYaeMble No aHamorMu ¢
Knacca KnaccamMmiu LepoxoBaToCcT, MKM
Lepoxo- Ra - - Ry
BaTOCTH BapuaHnT 1 BapuaHT 2 BapwuaHnT 3
571 50 100 80 320
W2 25 50 40 160
V3 12,5 25 20 80
v 4 6,3 12,5 10 40
V5 3.2 6,3 5 20
V6 1,6 3.2 25 10
T 0,8 16 125 6,3
- 0,4 0,8 063 32
v 9 0,2 0.4 0,32 1,6
V10 0,1 0,2 0,16 0,8
w11 0,05 0,1 0,08 0,4
V12 0,025 005 | 004 | 02
V13 0,012 0,025 0,02 0,1
V14 0,006 0,012 0,01 0,05




Jeranb aBisercs TeXHonoruyHoM, ecym K < 0,32

[Tocne 3aBepuieHUs pacyeToB caenaTh 0O BBIBOJL 110 TEXHOJOTMYHOCTH 3a/1aH-
HOM JIeTalli M ONpeJeNIUTh MPUMEPHBIE XapaKTEPUCTHKH MeTalopexyliero odopyjio-
BaHUS IJ1s 00pabOTKK BallIeH JeTallH.

B caeayromem noapasaene 1.4 HeoOX0MMO OIIPEIETUTH TUIT IIPOU3BOJCTBA.
Tun nmpouszsoactea cornacHo 'OCT 3.1108—74 xapakrepuzyercsi koa(puiueH-
TOM 3aKperuieHus orepalui 3a OJIHUM paboyrM MECTOM HIIH equHHIIeH 000py1oBaHusl.
Tun npousBoacTBa onpeaensercs: KoahGUIMEHTOM 3aKpeIIeHUs olepalui

K3.0 = Q/Py, (6)

rae Q — 4HUCIIO pa3IMuHbIX onepauri; Py — uuciio pabouux MecT, Ha KOTOPBIX
BBITTOJTHSIFOTCSI TaHHbIE ONEepaLUi.

THIBI POM3BOJICTBA XapaKTEPU3YIOTCS CJIEAYIOMIMMHI 3HAYEHUSIMU KO3 (uLm-
€HTOB 3aKperuieHus oneparmi:

Tun npoussojcTsa K3.0
MACCOBOR: ivirsusssnsssssmsawsmmammsms cvwn sisvs 1
Cepuiinoe:

RPYIHOCEPHUHOE sovvsusisssummanmn, s v Cs.1 10 10
CHCTHECEPHUHOE o essmsmmsmmseres ans .Cs. 10 oo 20
MEJIKOCEPUIHOE ...veevvviiiiiiiiens caeee Cs. 20 o 40
EAUMHAYHOE ..c.vveeeeveeveeveeeeeee oeeenn.. CB. 40

HHH MPEeABAPUTENIGHOTO OINpe/esieHUA THUIla IMPOU3BOACTBA MOXKHO HCIIOJIB30-
BaTh roJI0BOH 00BbeM BBIITYCKA U MacCCy IOETaJIH IO Taﬁ.l'[HL[e

Tabmnuna 4 - 3aBUCUMOCTh THIA IpoOU3BOACTBa OT o0beMa BBIITYCKa U MaccChbl

Macca ne- Tun npousBoJICTBA
Taju, KI' Enunuynoe | Menkocep. | Cpennecep. | Kpynnocep. | Maccosoe
<1,0 <10 10-2000 11050%%'0 , 38880 >200000
1,025 <10 10-1000 51888(') 158888(') >100000
2,5-5,0 <10 10-500 355%%'0 3755%%%' >75 000
5,0-10 <10 10-300 235%%"0 255000%%“ >50 000
>10 <10 10-200 120%%'0 12%%%%' >25 000

Macca neTanu HeM3BeCTHA, OITOMY HEOOXOIMMO IMPOU3BECTH pacdeTsl 1o eé
onpeenieHuo. Macca onpejensiercst no GpopmyJe:
m=p %X V,Kr (7)
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rae p — yJjelbHas INIOTHOCTh MaTepHaa, KT/ aM;
V - o6beMm petanu (Marepuana), 1 v’ = 1000000 mm’.

Jlnst onpesienienust o6bema JIETAId PEKOMEHLYeTCst yCIIOBHO pasOuBaTh (PUIrypy AeTaiu
Ha OT/IeJIbHbIE MPOCTBIE 3IEMEHTBI M PACCUMTBIBATE 00BEM MaTepHasa  IycToT (11asbl, OT-
BepcTHs, OOHWKeHus u T.1.). O6beM JieTanu (Matepuana) 6yneT paBeH cymme 00bEMOB
Marepuasa i pa3HoCTH 00BEMOB IYCTOT.

[Tocne onpejesieHHs] TUITA TPOU3BOACTBA HEOOXOAUMO OITMCATh, Y€M XapaKTepH-
3yeTcs JAaHHbIH THII, Kakoe 000py/0BaHHE NPUMEHAIOT B 3TOM Cllydae, B YEM €ro Io-
JIOKHUTENbHBIE CTOPOHBI U OTPULIATEIILHBIE,

Jlanee nepexoaum Ko Bropomy pasaeny KIT — rexnonoruyeckoin 4acTu.
B noapasaese 2.1 HeoGXOAUMO ONUCATh NPUHLIMIILI BIOOpA 3ar0TOBKU M ONPEIC/IUTh
pa3Mepbl HEOOXOMMOii 3arOTOBKH C ONTUMAIbHBIMHU IPUITYCKaMH I SKOHOMHUYHOTO
W3rOTOBJIEHUS AETAJIU.

I[Ipu BLIGOpE BHIa 3aTOTOBKM HEOOXOAMMO YYUTBIBATH HE TOJIBKO DKCILIyaTallHOH-
Hble YCIIOBHs paboThI JIeTally, ee pa3Mepbl U (JopMy, HO K IKOHOMHUYHOCTb €€ NPOU3BOJI-
crBa. Eciu nipu BeIGOpE 3ar0TOBOK BO3HHKAIOT 3aTPY/HEHHMS, KAKOH METO]| M3TOTOBJICHHS
MPUHATH U1 TOH MM JIPYTO# JeTalld, TOT/la MPOM3BOIAT TEXHUKO-OKOHOMUYECKHH pac-
YeT JIBYX WJIH HECKOJIBKUX BbIOPaHHBIX BAPHUAHTOB.

JIis IpoBe/IeHHs TEXHMKO-9KOHOMHMUYECKOTO pacyeTa BbIOPaHHBIX BapHaHTOB I10-
JIy4eHHs] 3aTOTOBKM HEOOXOMMO PacCuuTaTh MPHITYCKH HA MEXaHHYECKYIo 00paboTKy
IUIS JAaHHBIX BAPMAHTOB, HAYEPTHTH 3CKH3bI 3arOTOBOK (BKIIOYUTH B MOSCHUTEIbHYIO 32~
MHCKY), PaCCUUTATh UX BEC.

3Hasi BeC TOTOBOM JIETANIM M Beca BaPMaHTOB 3arOTOBOK, PACCYUTBIBAIOT KO3(P(H-
LIMEHT MCIOJIb30BAHMS MaTeprala

Koo = 00/ Mgz (8)

B moapasaesne 2.2 HeoOXOJUMMO pacCYUTaTh IKOHOMHUYECKYIO BBLIIOJY OT BbI-
OpanHoro Buja 3arotoBkd. CTOUMOCTD 3arOTOBKH, MOJIYy4CHHOH BbIOpAHHBIM METOOM,
paccYUTHIBAIOT 110 (pOpMYIIE:

C sar. = Ly X Mg — (msar." m;_le'r) X (Co'rx / 1000)9 (9)

rje C, - CTOMMOCTh MaTepuaila,

Coix - CTOHMOCTh OTXO/IOB.

["010BYI0 9KOHOMHUIO MaTeprasa OT BIOPaHHOTO BH/la 3ar0TOBKH, HAXOAAT MO

dhopmyie:
I = (m'sar.l— msar.2) xN (10)
rjie N— rojioBo#i BbIIyCK JieTajeH, 1T,

DxoHOMHUYECKUH 3¢ pekT (BBIOPaHHOTO BHMJ1a) U3TOTOBJICHHS 3arOTOBKH HAXOIAT
no opmyJie

J= (C'Bﬂl‘] = C'sari!) x N (1 1)

IKOHOMHSI MaTepHasa B eHe)KHOM dKkBUBaeHTe coctapnser: C zar x Om  (12)

\
(
|
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JlelcTBUTENIbHBIM SKOHOMUYeCKHH d(hdekT 0T BrIOOpa 3aroToBKH (D]1) paccuu-
TBIBAIOT PA3HOCTHIO T'OJIOBOI 3KOHOMHU MaTepHalia B JISHE)KHOM SKBUBAJIEHTE U 3KO-
HOMHYeCcKOoro 3 (heKTa U3roTOBJICHHS 3arOTOBKH. ..

[Ipu pacueTax UCTIONB30BATh CIEAYIOIIYIO CTOMMOCTh MaTEPUAJIOB 3aIr0TOBOK:

Co.p.= 25000 py6/T - muTHE B 0007104KOBBIE (DOPMBI

Crox = 36000 py6/T - IMTHE B KOKHIIb

Coy. = 38000 py6/T - TUTHE MO BHITIIABIISIEMBIM MOJIENSM
Co.9.= 16000 py6/T - MMTHE B MecYaHHBIE (OPMBI

Cr. = 26000 py6/T - IuTaMIoBKa B LITaMIIax

Crox. = 21000 py6/T - nokoBka (cBoOO/HAsI KOBKA)

C npoxar = 18000 py6/T. — coTOBO# MpoKar

C orxoms = 1200 py6/T. - OTXOMIBI

[IpuHsATBHIE CTOMMOCTH MaTepHala 3aroTOBOK He SIBJISIIOTCS pealbHbBIMU LIU(ppaMu
CTOMMOCTH MaTtepranioB Ha Poccuiickom peiHke! He vcronb3oBath LU(PLI U1 pealib-
HBIX DKOHOMHUYECKUX pacyeToB!

[Tociie obocHOBaHHSI crToco0a TOMyYeHHSI 3arOTOBKM HEOOXOJUMO JaTh KpaTKoe
oNnMcaHKe TEXHOJIOIHYECKOro mpoiecca ee MmojiydeHus 1 000CHOBaTh BbIOOP MIIOCKO-
CTH pa3beMa (JOPMBI WIIM IIITaMIIa, BEIUYUHY NPUHATBIX PaJMyCOB CKPYIJIEeHHH U (op-
MOBOYHBIX YKJIOHOB.

B pasaeJie 2.3 HeoOx01MMO pa3paboTaTh MapLIPYTHBIA TEXHOJIOTHUYECKUH TIPO-
I[ECC U3TOTOBJIEHUS AeTaiu. PazpaboTka MaplipyTHOro TEXHOJIOIMMYECKOro IpoLecca
MeXaHHUEeCKOM 00pabOTKH 3ar0TOBKHU SIBJISIETCS] OCHOBHOH 3a/iaueli Ha KypcoByIo pabo-
Ty M0 TEXHOJOTHH MallKHOCTpoeHus. [IpeiBapuTensHO niepesl BhIIIOJTHEHHEM 3TOH 3a-
Ja4¥ HeOOXOIUMO OIMHUCATh OCHOBHBIE MPUHIMIIEI TP pazpadborke TII.

I1pu pa3zpaboTke TEXHOJIOrHUECKOro Mpolecca HeoOX0AUMO YIENIATh BHUMAaHUE:

- BEIOOpY 000pyIoBaHuUs, 4TOObI OHO COOTBETCTBOBAIO 10 TEXHHYECKHUM Xapak-
TEPUCTHKAM;

- IPUMEHEHHIO BHICOKOMPOU3BOAUTENBHBIX cTaHKOB ¢ UI1Y, MHOroomnepanuon-
HBIX, arperaTHbIX U Jp;

- IPUMEHEHHIO MOTOYHBIX U aBTOMaTUUECKUX JIMHUH;

- peXxXyIleMy HHCTPYMEHTY, HanboJsiee 3(hpekTUBHOMY Ha JaHHBIX OIEepaLUsX;

- BEIOOPY YEPHOBBIX M YUCTOBBIX 0a3, 115 yBEJIMUEHUS! TOYHOCTH U3JIEIHN U
yMeHbllueHus Opaka;

- BEIOOPY IPUCIIOCODNICHHH, yMEHBIIAIOUIMX BPEeMsl YCTAHOBKH U 3aKpeIUICHUS
3aroTOBOK;

- U3MEPHUTENILHOMY HHCTPYMEHTY, HauboJsiee TOYHOMY Ha JaHHBIX ONEepaLusX;

- IOPSIIKY TTOCTPOESHHsI TEXHOJIOIMUECKHX ONepallii, no3BoJstolieMy odpado-
TaTh JETaJlb C BBICOKOH TOYHOCTHIO 38 MUHUMAaJbHOE BpeMsl, U T.J.

JlaHHBIE BKJIIOYUTH B TaONUILLYS.
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Tabnuual. Ipumep odopmiieHHs: MapILIPYTHOIO TEXHOJOTHUECKOro Ipolecca

Touuts TOpEL, BbI-
Jiep>kuBas pamep 1
TounTh HapyKHYIO
IIOBEPXHOCTb, BbI-

JIepKUBas pazmep 2

#60

I
Ne onie- | HasBanue u cozep- DCKH3 Onepariu ObopynoBaHnue, PUCIIO-
paluu | XKaHHe orepalun ’ coOIeHus, HHCTPYMEHT
005 | 3aroroBuTennHas Jcku3 2
O
010 | Tokapnas " 18 5 ToxapHO-BHHTOPE3HBIH

craHok Mozenn 16K20;
382801.XXXX uentp A-
1-2HIT; 292190. X XXX
pesei; 25x16x140; 2103-
0008 TOCT 18879-73;
mrraHreHupkysib -
125-0.1 'OCT 166-89.

015 TokapHast nporpamm- b o ToxapHO-BUHTOPE3HBIH
Has ﬁ%;f 9 @ @ gH* cranok ¢ YITY monenu
TouuTh 10 KOHTYPY, / e /‘O 16K20D3-05,
BbIICP)KHBas pa3sme- F 1 396110.XXXX narpon
pEl 15 2, 39,06, ~— - 8 2 3 7100-0041 I'OCT 2675-
3eHKepoBaTh, pas- 1R 80; 292190.XXXX pe-
BEPHYTH OTBEPCTHE B \ 24 1o | 361 25x16x140 2103-
pasmep 4. 5 5 @“T‘;m o E“"@ 0008 I'OCT 18879-73;

1 115 \_A wrranreHuupkyns HILI-
125-0.1 T'OCT 166-89.
U ..

JI1s KayKIoro MHCTPYMEHTa M TPUCIIOCOOIEHUS] TIPUBECTH MTOAPOOHYI0 MapKUpPOBKY,
corylacHo ctaHmapTa. B xonoHke «2cku3» M300pa3uTh ONEpalMOHHBIA ICKU3 JIETaNH, I10-
JydaeMblid Ha JIaHHOM Tiepexojie, C pa3MepaMu BbIACIEHHBIX 00pabaThiBaeMbIX MOBEPXHO-
CTel W MPOCTAHOBKOH MapaMeTpoB HIEPOXOBATOCTH U cxeM Oasuposanusl. [IpaBuna pacro-
JIOKEeHHUs U TepeHoca TabJIHL U3JI0KeHbI B pazjene 4.9 1aHHOro METOAMUYECKOT0 YKa3aHHsl.

Homepa onepainii o003Hauath, HaunHas ¢ 005 (3aroroBurenbHas) B apupMeTu-
yeckoit mporpeccuu - 010, 015, 020 u 1. 1. BcnomoratenbHble niepexo/ibl (YCTaHOBUTH
3arOTOBKY, 3aKPENUTh | T.I1.) TOITyCcKaeTcsl He MponuchiBaTh. He 3a0biBaiiTe po KOH-
TPOJIbHBIE Olepalyu!

B onepanusax 3aroToBUTENbHbIX, MOCUHbIX, OUACTHBIX, YIIAKOBOYHBIX JOIYCKAET-
Csl He YKa3bIBaTh MapKH 000PYI0BaHHS U OCHACTKH.

Tabnuua 5 ¢ paMKO#l NMOJIEHKUT KONMPOBAHUIO C JIEKTPOHHOIO BAPUAHTA JAHHOTO
nocodbus ¢ BcraBkoit B [13 KIT.

B noapasaene 2.4 «OnpenenaeHue NpoMexKyTOUHBIX PUITYCKOB, OIIYCKOB U pa3-
MepOoB» MpeBapUTeIbHO HEOOXOIUMO OMHUCATh METO/Ibl BEIOOpA HITK pacyeTa IpUIlyc-
KOB Ha 00paboTKy, 3aBUCMMOCTH BEJIMYMHBI IPUIycKa. OCTaHOBUBIIKCE HA METO/IE I10-
JIyYeHHsI PUITYCKOB (OMycKaeTcs HCTONb30BaTh TAONMYHbBIN METOJl — IO CIIPaBOYHHU-
KY), UIsl TOUYHBIX MOBEPXHOCTEH OINPeIeIMTh UX BEJIMYMHBI. 3Has BETMYHHbI [IPUITYC-
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KOB, OIPE/ICIHTh MEXOTEPAMOHHbBIE pa3mepbl. Mcronb3ys TabJUIbl 9IKOHOMUIECKOH
TOYHOCTH MEXaHUUECKOH 00pabOTKH ONpPEIENUTh HOMYCKU Ha nepexo/ibl. JlaHHbIe
BKJIFOYMTH B TaOnuLy 6.

IMpumep Tabauipl 6 TTpUmycKu v JOMyCKH Ha pasMephl 3ar0TOBKH

Pazmep [lepexon [Tpunyck Honyck
060h14 ®pezepoBanue 4,5 0,2
[IInudoBanue 0,4 0,05
O18H7 3eHKepOBaHUE 0,35 0,1
Pa3BepThiBaHKE 0,15 0,021

BenuuuHbl IPOMEXYTOUHBIX PHITYCKOB, JJOIYCKH W pa3Mepbl COIacoBarh ¢ pas-
MepaMH BBIOpaHHOM 3aroToOBKH!

B noapasaenax 2.5- 2.8 Heo6XOAMMO OmKcaTh KaccupuKalno 060py10BaHus U
OCHACTKH, OCHOBHbIE TEHIEHIIMU UX Pa3BUTHs, 3aTeM KOHKPETHO onucaTh 00opyoBa-
HUe, TIPUCIIOCOBIEHHS, PeXYLIMI U H3MEPUTEIIbHbIH HHCTPYMEHT, IPUMEHSICMBIH TIPU
M3rOTOBJIEHUM 3aJaHHOMN JIeTalld. YKa3aTh Ha3HAu€HHE U TEXHUYCCKUE XapaKTepUCTUKH
IaHHOI OCHACTKH U II0YEMY OCTaHOBHIIM BbIOOp Ha HEH.

B noapasaeiie 2.9 Heo0OX0AMMO ONPENETUTH PEHHUMBI PE3aHHs Ha 00paboTKy Io-
BEPXHOCTEH JIETAIM U PaCCYUTAaTh HOPMbI BPEMEHH (ILUTYYHOE BPEMs M IITY4HO-
KaJabKyIsALuoHHoe ). Onucath METO/bl ONpelieNIeH s PeXKUMOB Pe3aHus, UX PUMEHE-
HUE B 3aBUCUMOCTH OT YCJIOBUH IIPOHU3BO/ICTBA.

[Ipu onpe/eneHuy PeXXUMOB Pe3aHHs IPUMEHATh CTATUCTHIECKHH (TaOJAMYHbIH)
METO/I, UCTIOJB3YIO CIIPABOYHMKH.

[Tpy pacyeTe HOPMBbI LITYYHOIO BPEMEHH IS Pa3/IM4HBIX BU/I0B 00pabOTKH HC-
MOJIb30BaTh (POPMYITY

t].llT: to + tB + t06 4 td) (13)

rie t,— OCHOBHOE BpeMsl, MHH,

t — BcrioMoratesnbHOe BpeMsl, MUH,

tog — Bpemst 00cIy)KUBaHuUs pabo4ero Mecta, MUH,

ty — BpeMs Ha Qu3KMUECKHE NOTPEOHOCTH, MHH;

ton = to Tty - omepaTuBHOE BpeMms, (14)

tos=tr o6 T to.o5— BPEMS HA TEXHAYECKOE M OPraHU3AIMOHHOE 00CIyKUBAHHE

pabouero mMecra. (15)
HopMma IITy4HO-KalbKyJISLHOHHOTO BpeMEHH PacCUUTHIBATH 110 (popMmyIie

tur. x= turt Tna /10 (16)
rae 1, — NOJrOTOBUTEIbHO-3aKIFOUUTENILHOE BpeMs;
N — KOJIMYECTBO JeTaiel (MmapTusi), U3roTaBIMBAEMbIX 32 OIHY CMEHY.
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OcHoBHOE BpeMsi (TeXHOJIOIMYECKOe) — 3TO BpeMs, B TEUEHHE KOTOPOTO MPOU3-
BOJIMTCS CHSTHE CTPYIKKH, PAaCCYMTBIBAETCS OT BHJa 00pabOTKHM, 3aBUCHT OT Pa3MepoB

oOpabaTkiBaeMOM MOBEPXHOCTH, BEJMYMHBI Iepe0eroB U 3HaY€H!H MUHY THBIX IToJady.

tozi. i, (17)

Sm

rae L — pacueTHast JUTMHA NIepeMelleHUs] HHCTPYMEHTa ¢ pabouei mojgade, MM;
S » - MHHYTHas 1ojiaya, MM/MHUH;
i - 9ucyI0 paboUUX XO/I0B B JAHHOM TEXHOJIOTHYECKOM IepeXoe.

PacueTHy10 JUIMHY [epeMeLLeHUs] HHCTPYMEHTA OIPEACIISIOT CII0KEHHUEM CO-
CTaBJIATOIIHUX

L= lnc) + lep e e lcx: (18)

20e lm) — BEJIMYMHA IOJIBOJa HHCTPYMEHTA K 3arOTOBKE AJi1 YMEHBIICHHU ylapa;

lgp— JUTMHA HEepeMelleH sl MHCTPYMEHTA NPU BPE3aHHUH;

[ — nnuna o6pabaTbiBaeMOl MOBEPXHOCTH;

Zcx - JUIMHA NepeMEIICHHA HHCTPYMEHTA Ha BBIXOMC.

Bo BcrioMoraresibHOe BpeMsl BXOJIUT: BPeMsl YIIpaBIe€HUs CTAHKOM, BpeMsl Ha Iie-
peMellieHHe HHCTPYMEHTa, Ha YCTAHOBKY, 3aKpeTUIeHHE U CHSITHE TIPUCTIOCOOEH S, HH-
CTpYMEHTA W JIeTaJ1, BpeMsl Ha U3MEPEHHE U T.JI..

- CKOPOCTb BbIBOJIa HHCTPYMEHTA U3 OTBEPCTHS: CBEPIIO M 3CHKEP —
200MMm/MuH, pa3BepTka -100 MM/MUH;

- HA YCTAHOBKY W CHsATHE JeTaiu — 0,3 MuH;

- Ha MepeK/IoYeHre cKopocTel  nogay oauH pas — 0,08 muH,

- Ha yoopky ctpyxku — 0,05 muH;

- Ha cMeHy uHcTpyMmeHTa — 0,02 MuH;

- Ha moBoA uHCTpyMeHTa — 0,05 MuH;

- Ha u3MepeHue kanubpamu — 0,1 MHUH.

Bpemst TexHHUECKOro 00CITy)KUBaHUsI pabOUero MecTa 3aTpaynBaeTcs Ha MoJHa-
JIaZIKy ¥ PETYJIMPOBKY CTaHKa B Ipolecce paboThl, Ha CMEHY 3aTYMUBILETOCS HHCTPY-
MEHTa, Ha yJlalleHHe CTPYIKKH, MCUMCIISIETCS B IIPOLICHTAX OT ONepaTHBHOTO BPEMEHH (~
6% ton )-

BpeMst opraHu3aliiOHHOro 00ClyXKMBaHHUs pabouero Mecra 3aTpauuBacTCs Ha
pacKiIajKy HHCTPYMEHTa B Ha4aje CMeHbI U €ro YOOpKy B KOHIE CMEHbI, Ha UMCTKY U
CMa3Ky CTaHKa, Ha OCMOTp M ONpoOOBaHHE CTAHKA, HCUUCIIAETCS B IPOLIEHTAX OT OIle-
paTtuBHOro Bpemen (~ 4% t,;,).

BpeMs Ha OT/(bIX U (pU3HUECKUe OTPEOHOCTH, HCUMCIIAETCS B MIPOLIEHTAX OT
onepaTUBHOIO BpeMeHH (~ 2,5% ton).

B noarotoBUTeNbHO-3aKIOYHTEIBHOE BPEMSI BXOUT BpeMs Ha 03HAKOMJIEHHE C
paboTOM M UTEeHHEe YepTerKa, Ha HACTPOHKY CTaHKa [ 00pabOTKH 3alaHHON NapTUH
fieTanei, BpeMs Ha CHATHE HHCTPYMEHTa U IpucrocobieHui nocie 00paboTku (pu-
HATh ~ 1,6 ton).

JaHHble BHECTH B TabiuLy 7.
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[Tpumep Tabuipl 7 PexxMbl pe3aHus 1 HOPMbl BPEMEHH 110 OTIepalusiM

giuoneﬁi Conepxanue onepauuu, | OGopy- t, S i b, Biiwinees
pexéna nepexojia JOBaHHE | MM M/MHH MHH MHH
005 TokapHasn 1,8 2,2
I TouuTh TOpEL] BHIACPIKHU- 2.0 0,15 60 0.8 1,0
Bast pasmep | 16K20 MM/00
TouuTh HapyXHYIO IIO- 0.25
2 BEPXHOCTh, BBIJIEPKHUBAs 2,0 ]\; 106 80 1,0 1,2
pasmep 2 &
010 ':;):apﬂaﬂ nporpamMm- 4,6 5,7
T 16K20@
OYMThH 110 KOHTYPY, BBI- 305 40
1 JIeprKUBast pasMepsl 1,5 / 60 3,2 3,8
12357 MM/MHH

B noapasaene 2.10, ucnonssyst «[locobue mo pa3paboTke TEXHONOTHYECKOH J10-
KyMeHTaluu» U ctangaptHeie 0aanky ([Ipunoxenue JK - M) BBINONHUTS:

- ohopMIIeHHE MapLIPYTHBIX KapT TEXHOJOIMYECKOT0 Mpoliecca,

- o(hopMJIEHHE OMEPAIMOHHBIX KapT TeXHOJIOTMYeCKOro npoiecca (Ha JaBe ornepa-
L1H);

- o)OpMIIEHHE KapT ICKU30B TEXHOIOTHYECKOro Npolecca (K onepalnuoHHbIM Kap-
Tam).

B noapasaese 2.11 yqamuecs BbINOJNHSIOT 3a/laHHE 110 COCTABJICHHUIO YIIPaBIIsiO-
wei nporpammel (YI1) Ha o6paboTky netanu. 3apanue He ABjseTca 00s3aTE/IbHBIM,
HO J1aeT JonojHuTeNnsHbie 0auibl npu oueHke KII. Yyamuics 1o/oKeH onucaTh NPHH-
UMbl BEIOOpA TEXHOJOTHYECKOTO Mpoliecca 00paboTku, Metona cosnanus YII, BeIGOp
PEXYILEr0 WHCTPYMEHTA, TPACKTOPHH MepeMelleHus HHCTpyMeHTa. JIo/bKeH omucaTh
BEIOOpP pPeXUMOB 00pabOTKH, paboThl MO pa3padoTKe, 3arpy3Ke W OTJIaJIKe yIpaBisio-
Lieil mporpaMMebl, HACTPOKe CTaHKa i 06paboTke aeTany (IIpU BO3MOXKHOCTH).

Jlnst mosicHeHus npoliecca co3anust YTT BKIFOYUTh B TUCbMEHHYIO paboTy 3CKH3 00-
pabaThiBaeMOil JleTalli WK MOBEPXHOCTH ¢ KOOpAMHATaMU To4Yek (0OpPMHUTH B BUIE Tal-
JULBI) — [PUA PyYHOM MporpamMMupoBaHud. [Ipy aBTOMaTH3MpPOBaHHOM MPOCKTHPOBAHHUH
VIT BirouuTh B [13 «CKPUHILIOTBDY C MOHHUTOPA C 3CKU30M AETANIN, TPAEKTOPHEH IBHIKEHHUS
MHCTPYMEHTOB.

[Tocne oTpaboTKK YIPaBISIOLIEH MPOrpaMMbl Ha cTaHKe TeKCT YII ckonupoBaTh U
BHECTH B MUCBMEHHYIO paloTy.

B 3akawuennu (Pasaen 3) cBoeit nmucbMeHHOH pabOThl ydallMics OOKEH Ha-
MUCATh: YTO OBLIO ClIeNIaHO B Xoje padoThl, KAKUe MOABIAIUCE TPYAHOCTH U KaK UX
MpeojI0JieBall, CBOE OTHOLICHHE K POBEAeHHOI paboTe, ee MOJNIE3HOCTH, KaK1e 3Ha-
HUS M YMEHHMsI ObUTH TOJYYeHBl B X0e padOThl U T.JI.

['oToByI0 paboTy yyal[uiicsi 10JDKEH MPOHYMepoBaTh (cornacHo pasjenia 4.3) u
MPUBECTH B COOTBETCTBHE B coziepkaHuu 113 Homepa cTpaHHil.

[lepeji pacrnieuaTslBaHHEM YyUalUiCs JIMYHO MPOBEPSET KA4€CTBO BBITOJIHEHHS
MMCbMEHHOM paboThl ¥ ee oopMIIeHHE, COIJIACHO JaHHOTO AOKYMEHTa M JAPYruX
IMPaBMJI, ¥ 3@ 9TO HECET MOJIHYIO0 OTBETCTBEHHOCTD. [locie nposepku paboThl B dJICK-

37



TpoHHOM BHje pykoBoauTesem KII, ucrpaBienust JoMyLIEHHbIX OLIHOOK U ee 0,100~
peHHMsl, yYallUiCs CaMOCTOATENbHO pacredaThiBaeT padoTy, €lle pa3 NpoBepseT,
[MOAMKMCHIBAET B HEOOXOJIUMBIX MeCTaX (THTYJBHBIH JUCT M JIHUCThI ¢ «DOJBIIMMH
paMKaMK») M YKJIa/[IBaeT ee B IPO3pauHylo Nanky (coriacHo pasaena 2.1). Mexny
TUTYJIbHBIM JIUCTOM M COJIEpPXKAHUEM BIOXHTH JIBa MyCThIX (aiia JUIsd JTUCTOB «3a-
naaue» U «OT3bIBY.

Y KOMITJIEKTOBAHHYIO TMOSICHUTENLHYIO 3alUCKy YYallnics OTAAeT Ha IPOBEPKY
PYKOBOAMTENIO paboThl Ha yTBEpXJAeHHe. YTBepx/eHHE PaboThl PYKOBOAUTEIEM
KII siBisieTcst 1ONYCKOM K 3aIl[UTE.

Jliist 3alAThl CBOEH NMUChbMEHHOM paboThl ydallMics rOTOBUT YCTHBIH JIOKJIa C
npejCTaBlIeHueM Ha WHTEPAKTHBHOW JOCKEe 4YepTexa ACTAN K TEXHOJIOTHUECKOH
kapThl. [IpH KenaHuu CBOH JOKIa/ y4aluicss MOXKET COMPOBOXKAATE npe3eHTanuen
¢ nzobpaxenueM getanu B 3D, obopynosaHus, IPUMEHIEMOTO B TEXHOJIOTHYECKOM
Mpolecce, PEXYLIEro U U3MEPUTENILHOIO HHCTPYMEHTA, pasIMiHbIX TabNIMUL U T.A.
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