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1. IEJIM Y1 3AJTAYM KYPCOBOM PABOTBI

Ieab 1 321241 — 3HAKOMCTBO C TPAJAULIMOHHBIMU ¥ MHHOBAILMOHHBIMU MaTepua-
JaMH, HUCHOJB3YEMBIMH B JAM3ANH-NPOCKTHUPOBAHUH; (POPMUPOBAHUE HABBIKOB
IPAaBWJIBHOTO BBIOOpa MaTepHaiia, 00JaJarollero 3aJaHHbIM KOMIUIEKCOM CBOWCTB
U €ro palMOHAIBHOIO HCIIOJIB30BaHUs, CBA3AHHOIO C 3KOHOMHUEH MAaTepualioB,
YMEHBUIEHUEM MAacChl MAallMH ¥ MPUOOPOB, CO3/IAHMEM KauyECTBEHHO HOBBIX IPO-

MBIITJICHHBIX I/IBIIGJII/Iﬁ

2. METOAUYECKHUE YKA3AHMST
IO PABOTE HAJIl KYPCOBOU PABOTOU
KypcoBas paboTa cocTOUT U3 TpexX 3aJaHUM.
1. ITonGop MaTepuanoB s AeTanel (M30enuii).
2. JlaTb XapaKTEpUCTHKY, yKa3aTh 00JacTh IPUMEHEHHS U CBOMCTBA MaTepHaa.
3. AHanu3 cOOTBETCTBUS BHIOPAHHBIX MaTEpUAIOB IPOEKTUPYEMOTO U3/
B kauecTBe MCXO0gHOTO MaTepuaia AJii BBHIMOTHEHHUS TPETHEro 3aJaHUs
UCIIOJIB3YETCSl MPOEKTUPYEMOE H3JENINe, BHIOPAaHHOE CTyJIEHTaMH B paMKax IHcC-

nuriHbl «lIpoexkTrpoBaHne B IPOMBILIJIEHHOM IU3aNHEY.

IHopsinok BbINOJHEHHS PA00THI M COAEPKAHNE OCHOBHBIX IIYHKTOB

Bo BBOAHON YacTH HEOOXOAMMO KPAaTKO MPOAHAIM3UPOBATh BaXKHOCTh MPABUIIb-
HOT0 BhIOOpa MaTepuaoB, 00JaJAOIIUX 3aJaHHBIM KOMIUIEKCOM CBOMCTB, U €ro
PAlMOHAJIBHOTO MCHOJIb30BAHMS, CBSI3aHHOTO C DKOHOMHEW MaTepuajoB, YMEHb-
HIEHUEM MacChl MAlllMH ¥ NpUOOPOB, CO3AAHUEM KAYECTBEHHO HOBBIX MPOMBIII-

JICHHBIX U3JEIINH.

B nepBoii yacTn noo6paTe MaTepuan, U3 KOTOPOro MOXXHO M3TOTOBUTH JTAHHBIC
netanu (u3nenus). OO0CHOBATH BBHIOOP TEPMHUYECKOW WM XHUMHKO-TEPMHUYECCKOM
00paboTku neranei (M3aenuii) U3 BEIOpaHHOW MapKy MaTepualia.

[IpuBecTH MeXaHUYECKHE XapaKTEPUCTUKU JTAHHOTO Marepuana, HeoOXOIUMbIe

JUIsL OTITUMAIILHOW PA0OTHI eTasei (M3Aemuii).



Ipumep svinonnenus nepeoeo 3a0anus Kypcosou pabomoi

Jlana netanp — peKyIuid MHCTPYMEHT ISl ApeBecuHbl. [lomoOpath cTaib,
U3 KOTOPOM MOXHO M3TOTOBUTH JaHHYIO AeTallb. OO0CHOBATH BHIOOP TEPMUUYECKOMN
WIH XUMHKO-TEPMHUECKON 00pabOTKH JeTanu u3 BhIOpaHHON mMapku ctanu. [Ipu-
BECTU MEXaHWYECKHE XapaKTEPUCTUKHU JTAHHOW CTajl, HEOOXOJMMBbIE ISl ONTH-
MaJbHOM paboThI ACTAIIH.

OCHOBHBIM MaTepuagoM JJIsi U3TOTOBJICHUSI UHCTPYMEHTOB SIBJISIFOTCSI WH-
CTpyMEHTaJbHbIe cTalii. HCTpYMEHTHI paboTaloT NMpU KOHTaKTe ¢ 00padaThiBae-
MbIM MaTepuasioM. [loaToMy 11000M MHCTPYMEHT B Ipoliecce padoThl U3HAIIMBA-
ercsi. K MHCTpyMEHTy NpenbsBIsAIOTCS TPEOOBaHUS BBICOKOW HM3HOCOCTOMKOCTH
(coxpaHeHue pexyied KpOMKUA B TEYCHHUE JITTUTEIHLHOTO BPEMEHH), a B PAJIE CIIY-
YaeB — TEIMIOCTOMKOCTH, 00ECIIEUMBAIOIIEH COXpAHEHUE BBICOKOW TBEPIOCTH MpHU
HarpeBe MHCTPYMEHTA. B oTiiMuKe OT U3HAIIMBAIOIINUXCS YAaCTEW JIeTalied MalllvH y
PEeXYIEro HHCTPYMEHTa padoTaeT Ha U3HOC TOHKAs MOJIOCKa MeTaiia. YToOsl 3Ta
MOJIOCKA MeTajula Obljla YCTOMYMBA MPOTUB UCTUPAHMS, OHA TOJKHA UMEThH BBICO-
KYIO TBEPAOCTb.

Jlns obecrnieyeHus: BHICOKOM TBEPAOCTH U M3HOCOCTOMKOCTU OOJBITUHCTBO
MHCTPYMEHTAJIbHBIX CTajJiell UMEET BBICOKOE cojiepxkanue yriepona — ot 0,7 no 1,2
%. CTanu BBICOKOW TBEPJIOCTU HE MUMEIOT JOCTATOYHOMW BS3KOCTHU U MOITOMY IJIS
WHCTPYMEHTA, MOJIBEPraeMoro yJapHbIM Harpy3Kam, MPUMEHSITh UX HE CIEIyeT.

BaxxHol XapakTepUCTUKON MHCTPYMEHTAIBHBIX CTAJEH SIBISETCS HPOKAJIU-
BA€MOCTh. HU3KyIO TPOKaIMBaeMOCTh UMEIOT YIJIEPOAUCTHIE CTAJIA U CTaJH, JIETHU-
poBaHHbIe BoJibpamoM. Mx kputuyeckuii guametrp 10...25 mm. [loBbImeHHYIO
(xputnueckuit nuametp 50...80 MM) u BbicOKYIO (kpuTHueckuil quametp 80...100
MM) MPOKATMBAEMOCTh UMEIOT JIETUPOBAHHBIE CTAJIM B 3aBUCUMOCTH OT CTEIEHU
JIETUPOBAHHOCTH U XapaKTepa JETHUPYIOIINX 3JIEMEHTOB.

[Tpu BBIOOpE cTamy 11 U3rOTOBJICHUS HHCTPYMEHTA OYE€Hb OOJIBIIIOE 3HAYE-
HUE HUMEIOT: 00pabaThIBAEMOCTh PE3aHHEM, NUIU(PYEeMOCTh, 3aKaJIMBAEMOCTh, JI€-
bopMHUpYyEMOCTh TIpU TEPMOOOPAOOTKE, YCTOMYMBOCTh IPOTUB OOpa30BaHUS Tpe-

II1H, YCTOMYUBOCTh MPOTHUB MEPETPEBA U 00E3YTIIEPOKUBAHUS.
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Pexymuit ”HCTpyMEHT JJ1s1 APEBECUHBI B Ipoliecce padoThl HE pa3orpeBaeT-
cs Beie 150 °C, mostomy aepeBooOpadaThIBatOIIME HHCTPYMEHTBI MOKHO H3IO-
TOBJIATH U3 YTIIEPOAUCTBIX U JIETUPOBAHHBIX HETENJIOCTOUKUX CTAJIEH.

JUi U3rOTOBJIEHUSI HHCTPYMEHTOB, paOOTAIOIINX C yIapHbIMU Harpy3Kamu,
CJIEyET MCIOJb30BATh CTAJU IOBBIIIEHHON BA3KOCTH C COACPKAHUEM YTIEpoJa
0,6...0,75 %.

XVMMHUYECKUM COCTaB HEKOTOPBIX MHCTPYMEHTAJIbHBIX CTaJIEH

JUTSL TepeBO0OpabOTKH
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[Ipu HarpeBe Moj 3aKanKy peXylIMd UHCTPYMEHT U3 YIJIIEPOAUCTOMN U JIETU-
pPOBaHHOM CTajiel HEOOXOJUMO MPEIBAPUTEIHHO TOJIOTPEBATH JO TEMIEPATYpPhI
300-500 C [2].

Cranp Y7 3akanuBaroT ¢ HarpeBoMm Bhimie Touku AC3 (800 —820 C) u mox-
Beprarot otiycky npu 275-325 C (48-58 HRC) mumu ipu 400-500 C (44-48 HRC)
JUISL TIOJTYYEHHUsI TIOCJIe TEPMHUECKONH 00paOOTKH TPOOCTUTHON CTpYKTYpHl (Tpo-
OCTUTHAsI CTPYKTypa OTIMYAETCS BBICOKOM CTEMEHbIO AUCIEPCHOCTH, a CIeI0Ba-

TEJIbHO BBICOKOMW BSI3KOCTHIO) [3].
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Jlna nepeBooOpabaThiBaomiero HHCTpyMeHnTa u3 cranein 6XC u 9XD noBeI-
IICHHON MPOKaTUBAEMOCTH PEKOMEHAYETCs M30TepMUUecKkas 3akanka [1], 3nauu-
TEJIPHO YJy4YINaoniasi BA3KOCTh U CHIDKAIOIas JedopMaluio U3enuil BO BpeMs
TepMOooOpaboTKN (M30TepMUUECKas 3aKajika - HarpeB W3JENHs 10 TeMIlepaTyphl
BBIIIIE BepXHEH Kputndeckoi Touku Ha 30-50 C, BeIaepKKa Mpu 3TOM TemmepaType
¥ TIOCJIEYIONIee OXJIaXKACHUE JI0 TOJIHOTO pacraja ayCTeHUTa).

Temmnepatypa 3akanku nus ctanmu XI'CB 840-860 C, otmycka - 140-160 C
(1t coxpaHeHUs BBICOKOW TBepnoctu). Takas TepmooOpaboTKa MO3BOIUT IMOJTY-
YUTh TBEPJOCTh MHCTPYMEHTa (B JaHHOM ciiydae ¢pesbl) 62-64 HRC [3]. Cranb
XI'CB o6namaet noBbILIEHHON NPOKAIMBAEMOCThIO UMEIOT OOJBIIYIO TEIIOCTOM-
KOCTb, XOPOILHUE PEXYIINE CBONCTBA U CPABHUTEIBLHO Majo Ae(pOpMUPYIOTCS MpU
3akanke. Haznauenue BoJbPpama M BaHAIUs B ATOM CTaJM — TJIaBHBIM 00pa3oM
TOPMO3UTH POCT 3€pHA ayCTEHUTA MPU HArpeBe CTAIM JJIS 3aKAJIKH.

Pexyumii HHCTPYMEHT PEKOMEH]IyeTCsl HarpeBaTh B COJIIHBIX BaHHAaX BO
n30eKaHne OKUCICHHS W 00e3yriepoKMBaHHUS TOBEPXHOCTH HMHCTpyMeHTa. B
CpeqHeTeMIepaTypHbIX COJsIHBIX BaHHaxX (750-950 C) ansg HarpeBa MHCTpYMEHTA
U3 YIICPOAMCTHIX W JITUPOBAHHBIX MApOK CTaje OOBIYHO MPHUMEHSETCS CMECh
coitet, conepxkamias 78 % BaCl2 u 22 % NaCl [2]. Jlina npenoTBpalieHus: OKUCIIe-
HUSL U 00e3yriepoKUBaHUs WHCTPYMEHTa B COJISIHbIE BaHHBI BBOJST pa3IMUHbIC
pPEeKTU(UKATOPHI, OUHUIIAIOIINE pacilaB. B KayecTBe pacKUCIHUTENCH COJSHBIX
BaHH Hcronb3yercs Oypa win geppocununuii. [lpu HarpeBe nHCTpyMeHTa B Ka-
MEPHBIX TIedax HE0OXOUMO TOJIB30BATHCS KOHTPOIMPYEMBIMU aTMOC(epaMu HITH
WHEPTHBIMH Ta3aMHu.

OxJnaxkieHne MHCTPYMEHTa W3 YIJIEPOJIMCTON CTajlu MPOU3BOJIUTCS Yepes3
BOJY B MacJjo, a MHCTPYMEHTA U3 JICTUPOBAHHOW CTaJM — B Maclie WM Ha BO3IyXe.
C uenpio npeAoTBpalleHus: 00pa30BaHus TPEIIMH U YMEHBIICHUS 3aKaJIOYHbIX JIe-
dbopMaruii UHCTPYMEHT M3 JISTUPOBAHHOMN CTaJId U UHCTPYMEHT HEOOJBIIOTO Cce-
YEHUSI U3 YTIIEPOAUCTON CTalu (TOIIMUHON MeHee 8 MM) MOJIBEPTaroTCs CTyIeHYa-

TOM 3aKaike [2].
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Bo BTOpOIi yacTH padoThl JaTh XapaKTEPUCTUKY, YKa3aTh 001acTh MPUMEHEHUs
Y CBOICTBa MaTepuaia (110 HOMEpy BapHaHTa 3aJaHus Ha KypCOBYIO padoTy).
IIpumep gvinonnenus 6mopoco 3a0anus Kypcogou padbonivl

Llamv xapakmepucmuky, ykasams 001acmos npUMeHeHusl U C80UCmea mame-
puana — CGUHYOBAs 1AMyHb.

JlaTyHu — criiaBel MEU € IIMHKOM. MexaHudeckast IpOYHOCTh JIaTyHE! BbI-
nie, yeM Meau. OHM IHPOKO MCIOJIb3YIOT B MPUOOPOCTPOEHUH, OOIIEM U XUMHY E-
CKOM MallTMHOCTPOEHUH.

JlaTyHH MOTYT UMEThH B CBOEM cocTase 10 45 % Zn. JlaTyHu MapKUpyroTcs
OykBoi JI, 3a KOTOpOM ClieTyeT YKCII0, MTOKA3bIBAIOIIEE COJICPKAHUE MEIU B MPO-
neHrax. Eciy, mOMHMO MeIM M LMHKA B CIUIABE UMEIOTCS APYTHE AJIEMEHTBI, TO
JUIsl 0003HaUYeHHs UX 1ocie OykBbl JI cTaBsATCA OYKBBI, SIBISIOIIMECS HAaYalbHOU
OykBoi Ha3BaHusA eMeHTOB (O — onoBo, C — cBuHer, XK — xkenezo, ® — pocdop,
M — mapranen, X — xpoMm, b — 6epuumii u 1.1.). KonnuecTBo 3TUX 3JIEMEHTOB
0003Ha4aeTcsi COOTBETCTBYIOIIMMH LK(paMH MOCIE YKCIIa, MOKAa3bIBAIOIIETO KO-
JM4EeCTBO Meau B naryHu. CozxepxkaHue LIMHKA onpeaessercs no pazHoctd ot 100
%.

Bce naTyHu Mo TEXHOJIOTMYECKOMY ITPU3HAKY MOAPA3ACIISAIOT Ha ABE IPYyII-
bl A€(OPMUPOBAHHBIE, U3 KOTOPHIX U3TOTOBIISIFOT JUCTHI, JIEHTHI, TPYOBbI, IIPOBO-
JIOKY ¥ Apyrue noinypadpukatel, U JIUTEHHBIC — JJ1s1 (HACOHHOTO JIUThSI.

[Tpucankoit B cocTaB JaTyHU HEOOJBIIOTO KOJIMYECTBA CBUHIIA YIIYUILAOTCS
00pabaThIBAEMOCTh pE3aHUEM W AHTHPPUKUIMOHHBIE CBOMcTBAa. CBUHLOBas Jie-
dbopmupyemas natrynb Mapku JIC59-1 (xumuueckuit coctaB cMm. Tabnuna 1), koTo-
PYIO Ha3bIBAIOT «aBTOMATHOM JIaTyHbIO» MOCTABJSETCS B MPYTKaX U MpeJHa3Hava-

CTCA IJIA HSJICHHIZ, HU3rOTOBJIICMEBIX PE3aHUCM Ha CTAHKAX-aBTOMATax.
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Tabmuia 1

XUMUYECKHUI COCTaB CBUHIIOBUCTHIX JIATYHEH, %, 1 MpUMEpPHOE Ha3HAUCHUE

Mapka Jlerupyromniue Cymma
JIAaTYHHU CU JJICMCHTBI Zn HpHMCCGﬁ Hasnadenme
JIC59-1 | 57-60 0.8-1.9 Pb o 0.75 JINCTBL, 1IOJIOCHI, IEHTHI,
e 2 ’ IPYTKH.
=
JIC64-2 | 63-66 1,5-2,0 S 0,3 -Il-
Q
NC74-3 | 7275 | 2,4-3,0 © 0,25 1]-

Hecmotpss Ha TO 4TO CBHHEIl O0Opa3yeT JIETKOIUIaBKUE BKIIIOUEHHUS, OH B
JTAHHOM CIUIaBE€ HE OKAa3bIBA€T BPEIHOTO JCHCTBUS, TaK KaK IMPHU MpPEBpaIlEHUU
B—(B+a) B mporecce oXJaxaeHUsS OH pacrojiaraeTcs HE MO TpaHUIlaM 3€peH, a
BHYTPU KPUCTAIJIOB O-(pa3bl, 00pa3yIOMIMXCs HA BKIIOUEHHUSX CBUHIIA KaK Ha 3a-
POJIBIIIAX.

CBuHIIOBas JIATyHb SBISIETCS XOPOIIUM MaTE€pUaIOM JUIsl KOHCTPYKIUH, pa-
OOTarOIKX IpU OTpULATENBHBIX TeMiiepaTypax. Hanpumep, natyns JIC59-1 npu —
78 °C umeer op=493 Mlla, mpu —256 °C mpeaen npounoctu 6p=680 MIla npu
OTHOCHTEJIFHOM yiuHeHHH O okoio 30 % [1].

Jlyis ymMeHbIIeHHUs TBEPAOCTH Tepesl 00paboTKOM JaBIeHUEM U TTOTyUEHUS B
nosrydabpukaTtax TpeOyeMbIX CBOWCTB WX IMOABEPraiOT PEKPUCTATIIUZAIMOHHOMY
omxkury, yamie npu 600-700 °C. B Tabin. 2 npuBeneHbl MapKy CBUHIIOBBIX JIATYHEH

¥ TeMrieparypsl otxkura B °C [2].

Tabmuma 2
Temneparypa OTKUTra CBUHILIOBBIX JIATYHEN
Mapka Temnepatypa omxura B °C | Tsepaocts no bpunenro HB
JIC59-1 600-650 <75
JIC64-2 620-670 <40
JIC74-3 650 -

JI71st mosty4eHust MEeJIKOro 3epHa nepes TiyOO0KON BBITSKKOM MOJIOCH U JICH-

Thl OTXKUTAIOT MpHU OoJiee HU3KOM Temmnepatype (450-550 °C ). XonoaHas miacTu-
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yeckast Aeopmarius MPUBOIUT K MOBBIIICHUIO MPOYHOCTH, OJHAKO MIACTUYHOCTh
pe3ko cHrkaeTcs (cm. Tadi. 3) [3].

Ta0Omuma 3
Mexannueckue cBOMCTBa CBUHIIOBOM aTtyHu JIC59-1

Cocrosiue og, Mlla 0, %

[Tocne orxura mpu 600 °C 400 45

[Tocne nedopmaruu (cTe- 650 6
neHb aedopmarmn 50 %)

B Tperbeil yacTu NpPUBECTH MPUMEPHI AHAJTIOTMYHBIX MPOEKTHBIX PEIICHUN ¢ HX
aHaJIN30M (HE MEHEE 5 BapUaHTOB).
Ananus coomeemcmeus 8b10pAHHBIX MAMEPUATO8 NPOEKMUPYEMO20 UZ0ETUSL.

Xy10KECTBEHHO-KOHCTPYKTOPCKHUM aHAJIN3 MOXET JaTh JIOCTATOYHO MOJTHOE
IPEICTaBICHUE O MOTPEOUTENBCKIX KaueCcTBaX M3JIEIHs, a TAKXKE 00 3CTeTUIECKON
XapaKTePUCTHKE pacCMaTPUBAEMOTO TPeIMETA.

CreneHb TPYAOEMKOCTH aHalIM3a pa3liiyHa U 3aBUCHUT, NPEXKIE BCEro, OT
CIIO)KHOCTH TIpEAMETa, TOW 3a7auu, KOTOPYIO OH MpeAHa3HAuYeH pelaTh, €ro KOH-
CTPYKIIMH, a TAaK’K€ MPUMEHEHHBIX MAaT€pPUAJIOB M BCETO, YTO OTHOCUTCS K MPOU3-
BOJICTBY MpEIMETa — TEXHOJIOTUYECKOMY TIPOIIECCY.

[Ipexxne yem HauaTh pabOTy HaA OyIyIIMM HM3JENHEM, MOJE3HO MPOBECTH
MOI00HBIN aHATU3 PA3TUYHBIX aHAJIOTOB 3aJaHHOTO W3CIIHS.

[Ipu >TOM Haubosee NEUCTBEHHBIM OYyNET aHalu3, KaKk HaWIydIllux o0pas-
IIOB, TaK ¥ PSIOBBIX WU JaK€ TaKMX, KOTOPHIE MMEIOT 3aBEOMBIE HEAOCTATKH.

B craguu ananmza, KOTOPBIN JIydille TPOBOJIUTH MapaJIEIbHO TIO IBYM HIIA
HECKOJBKHM aHAaJIOTaM, TIOSIBIISICTCS BO3MOYKHOCTD COTIOCTABIICHUS OTACIBHBIX Ka-
yecTB. OCOOEHHO ATO HATJIAHO MMEHHO B CPaBHEHWHU, KOTJA BHUJHBI CHIbHBIC U
ciabble CTOPOHBI U3CIIHS.

Kakoe Obl u3zenue He paccMaTpPUBAIOCh, OOIIME BOMPOCHI ISl BBISABJICHUS
€ro MOTPEOUTENbCKMX KayeCTB M IIOCJIENOBATEILHOCTh aHajdn3a MOTYT OBIThH

c(hopMyJIMPOBAHBI CIAETYIOUTUM 00pa3oM:
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1. O3HakoMIIEHHE TIO PA3JIMYHBIM MCTOYHUKAM — MATEHTHBIM MaTepuaiam,
KaTajJoraM M MPOCHEKTaM C CYIIECTBYIOIIUM YPOBHEM PEIICHUH, OTHOCSIINXCS K
aHajoram 3aJaHHOTO JJIi NMPOEKTHPOBaHWA W3JeNus. BbIsiBIeHUE TEHACHIHMHI B
pEIICHUSX.

2. [logbop neicTBYIOMMX aHATIOTOB MPOEKTUPYEMOTO U3/ACNIUS U COCTaBJIe-
HUE MOJPOOHOT0, OXBATHIBAIOIIETO BCE ATAMbl HJIM CTOPOHBI YCIOBHM, OMHCAHUS
MPOIIECCa €r0 UCTI0JIb30BAHMUS.

3. AHaNM3 COOTBETCTBUS MaTEPUATIOB.

3.1. ®yHKIIMOHAIEHOE COOTBETCTBHE.

3.2. KOHCTpYKTHBHOE COOTBETCTBUE.

3.3. cnonb30BaHuE NEKOPATUBHBIX BO3MOKHOCTEH MAaTEpUAJIOB.

4. AHanm3 TEXHOJIOTMYHOCTH MPEAMETA KaK B OTACIBHBIX JJIEMEHTAX, y3jaxX
U JICTAIISAX, TaK U B IIEJIOM.

5. O0miee 3aKIIIOUEHUE 10 U3JIEIHIO.

JlanHbIi X071 aHanu3a OyAEeT JOCTATOYHO OOIIUM JUISl CaMbIX Pa3IMYHBIX
MIPOMBIIIUICHHBIX U3JIEJIHM, HO 3TO TOJIBKO OOIIHOCTH MO3UIMU HUCCIETOBAaHUS Ka-
yecTBa. B camMoMm ke MeToze pacCMOTpPEHUS IO MEePEUYHCIICHHBIM ITyHKTaM, B BbI-
SIBJICHUH T€X WM JPYTUX KauecTB OyAeT CBOs crelupurKa U KOHKPETH3AIH.

B cBs13u ¢ HEOOXOMMOCTHIO Pa3HBIX MOIXO0B K aHAIM3Y Pa3IUYHbBIX MPO-
MBIIIJICHHBIX U3JICJUH BO3HUKAET HEOOXOMUMOCTh B Pa3ACIICHUH WX Ha TPYIIIHL
Bce npombliieHHbIC W3AETHs MOKHO Pa3/IeIUuTh Ha YEThIPE TPYIIIIbI:

* U3JEUs, HEMOCPEACTBEHHO OOCITYKUBAIOIIUE YeJIOBEKa (TIPEeIMEThI ObITa,
obuxopa - ofexaa, o0yBb, MEOEIb U TP.);

* U37ENNSI, HETIOCPEACTBEHHO OOCITYKMBAIOIINE YEIOBEKA M BBHITIOIHSIOIINE
TEXHUYECKYI0 (YHKIHIO (OBITOBBIE TPUOOPHI, AJIEKTpoapMaTypa u mp.);

* TIPOMBIIIUICHHBIE W3JCNINS, BBHIMOTHSOMNE padouyio (yHKIUIO (CTaHKH,
puOOPHI, MAITUHBI, CPEACTBA TPAHCIIOPTA);

* IIPOMBINLJICHHBIC U3/IEHs, BBIMOJHSIONME padouyt0 (QYHKIUIO 0e3 Hero-
CPEIICTBEHHOTO YYacTHs 4YelloBeKa (aBTOMAaTU3UPOBAHHBIE CHUCTEMBI, Y3JIbI MeXa-

HU3MOB MAIIIHH).



12

Takas knmaccudukanus gaeT BO3MOXKHOCTh 00J€ee TOUHO ONPEAETUTh METO-
JIAKY aHalIA3a JJIs1 KQXKJI0W U3 TPYII U3ICIIHM.

Pazbepem Gosee moapoOHO BeCh X0 aHAIU3a, €ro 3Talbl B MOCIEI0BATEIb-
HOM TIOpsiZIKe, oOpaliasi BHUMaHHe Ha HanOoJiee CyIECTBEHHbIE CTOPOHBI KaXKIOTO
JTana.

Co6op undopmaiuu A0JxKeH ObITh MTOCTABIICH TakK, YTOOBI MOXKHO OBLIO pac-
1oJIaraTh HOBEUIIUMU CBEJICHUSIMU O MPOCKTHUPOBAHUH U MPOU3BOJICTBE aHAIOTOB
CO37aBa€MOTO U3/IEIHS.

XKenarenbHO HE OrpaHUYMBATHCS OOIIMMHU CBEACHHUSIMH JIUIIb O BHEIIHEM
Bujie u3aenuii. Camoe OOJbIIOE BHUMAHUE CIIEAYET YIEIUTh Takoil uHpopMaluu,
B KOTOPOH HMMEIOTCS CBEJCHUS O TEXHUYECKHX JAHHBIX W3JIEIMsI, ONUCAHUS OCO-
OEHHOCTEW KOHCTPYKIIUHU, YEPTEKHU U T.1I.

Bce, uro B mpouecce nzyueHust HHGOpMaLUU MOKAKETCS TU3aliHEpy 3aciy-
YKUBAIOIIMM BHUMAHUS, CIEAYET TIIATEIbHO 3a3CKU3UPOBATD.

Takas moarotoBuTenbHas paboTa AaeT IU3aliHEPYy BO3MOXKHOCTH TOpasio
YBEpEHHEE BECTH aHAIM3, a €ro OLEHKU TOr0 WX JAPYroro KauecTBa aHaJU3HUpye-
MBbIX U3/eNui OyayT 00Jiee TOUHBIMH.

He menbiiee BHUMaHKE, YeM 3HAKOMCTBY C MH(OPMAIIMOHHBIMU MaTepHua-
JaMH, HEOOXOAMMO YAETUTh MOAOOpY ACHCTBYIOUIMX aHAJIOTOB MPOEKTHUPYEMOIO
U3JIETHSL.

KoneuHo, HeNb3s1 TOBOPUTH 00 OOIIEM MOIX01€ ISl TF0OBIX U3ICTUH.

JI7is OgHUX WU3IeTNi BOOOIe MOKET HE OKa3aThCsl HY>KHBIX aHAJIOTOB, a AJIs
JIpYrux (HampuMmep, IpeIMeTbl OBITOBOrO 00MX0/a) TAKUX aHAJIOIOB MOKHO HAWTH
JIOCTaTOYHO KaK B OTEYECTBEHHOM, TaK U B 3apyOEKHOM MPOU3BOJICTBE.

[Tpu 3TOM MOMOIIF MOKET OKa3aTh PACCMOTPEHHE MPEABAPUTEIHHBIX JaH-
HBIX, K KOTOPBIM OTHOCSITCSI TEXHUYECKHUE TTapaMeTPhl H3JCIHUMA M0 MPUIaracMoMy
NacropTy, a Takke COOCTBEHHOE MPeABAPUTEIHHOE 03HAKOMIICHUE C U3CIIUEM.

Tak, HanpuMep, TPOBOJS XyI0)KECTBEHHO-KOHCTPYKTOPCKUN aHAIH3 XOJI0-

JTUIHLHUKOB, XKENAaTelIbHO MOJ00paTh MX HUCXO0NS W3 00beMa, COOTBETCTBYIOIIETO
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IPOEKTUPYEMOMY, a TaK)K€ AaHAJOTUYHOMW CHUCTEMbl OXJIXAAIOIMIEH YCTaHOBKU
(MpUHLIKAI KOHCTPYKLHUN).

BaxHpIM ycJ0BHEM MpHU MOMCKAX aHAJIOTOB SIBJISETCS MOAOOP MX MO Kiac-
cam. Hampumep, ecnu mpoekTHpyeMblid OBITOBOM MPUOOp BBICHIETO Kiacca, TO
ClIeyeT HalTU aHajoI COOTBETCTBYIOLIEro Kiacca. Uem Oosbllle CXOIHBIX Mapa-
METpPOB (MOIIIHOCTb JIBUraTelIs B OJJHOM CIIy4yae, EMKOCTb U T.II. B IPYIUX) OyAeT y
aHAJIOrOB PACCMATPUBAEMOI0 M3/EIIHs, TEM OOJIbIIE MOJB3bl IPUHECET TAKON aHa-
JU3.

Kopennsim 00pa3zom MeHsieTcsl TpeboBaHHE O MOA0Ope M3IEHHMA IS XyI0-
YKECTBEHHO-KOHCTPYKTOPCKOI'O aHaju3a B TOM CIIy4ae, €Clii €lle HET JOCTATOYHO
TBEP/JOM YCTAHOBKM O TUIE OyAyIIEro WU3JA€Nus, NMPUHIUIE €ro KOHCTPYKIUHU U
T.11. B 3TOM cnydae npu BeIOOpe 0Opa3lioB JIy4ille OCTAHOBUTLCA Ha TaKHUX, KOTO-
pble Obl KaKk MOXXHO OOJIbIIE€ OTIMYAINUCH IPYTr OT Jpyra CaMHUMH NPUHIUIAMU
OCYILECTBIICHUS 3aJaud. DTO B JIONOJHEHHE K CBEJIECHUSAM, MOJyUYEHHBIM Ha Mep-
BOM 3Tale, JaeT MHOIO IMOJE3HOTO B TOM CMBICIIE, €CIIH MOABSATCSA 00Jiee MOJIHbIE
JTaHHBIE O KAUeCTBaX Pa3HbIX KOHCTPYKLUH.

MoxHO Oyner B MpoLEecce aHajiu3a COMOCTaBUTh Pa3HbIE PEIICHUS. DTOT
cllydail aHanu3a ocoOblil 1 OCHOBaH Ha 0oJiee NIMPOKUX BO3MOKHOCTSIX.

Xy0)KECTBEHHO-KOHCTPYKTOPCKUIM aHalIM3 HE JOJKEH BKIIIOYaTh PacCMOT-
peHHE KOHCTPYKIIMH BOOOINE C TOYKH 3PEHHs BCEX €€ YMCTO TEXHHUYECKHX IMapa-
MeTpoB. KOHCTpYyKTHBHOE pelIeHHe JO0JKHO MHTEPECOBAaTh HAC IOCTOJIBKY, MO-
CKOJIbKY KOHCTPYKIHS OINPEIENSIET CIOCO0 HMCMOIb30BAHMS W3METUs, CBSI3aHA C
€ro 3KCIUTyaTaluel, a TaKKe C TeM, HACKOJIbKO yNajoCh OU3AlHEpPY TOCTUTHYTh
COOTBETCTBHS (POPMBI KOHCTPYKTUBHOM OCHOBE.

Jlerkoe B OCHOBE JOJHKHO OBITh PACKPBITO B (DOpME Kak JIETKOE, a TsHKeJloe
HE JIOJDKHO MAacCKUpPOBATHCS MOJI JIeTKOe, 000JI0UKa TOHKas W ynpyras He JOJDKHA
CMOTpPETHCSI KaK MOHOJIUT. 3/1€Ch KPUTEpUEM JIJIsl OLECHKU B 3HAUMTEIBHOM Mepe
SIBIISIETCS TTPABUIIBHOCTH B Pa3pabOTKe TUIACTUKU (POPMBI, COOTBETCTBHUE TIIacTUYE-
CKOM MpopabOTKN UCTUHHOM, OOBEKTUBHO OOYCIIOBICHHON KOHCTPYKLIUEH U MaTe-

PHATIOM TCKTOHHUKE ITPCAMCETA.
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[Tocne ananu3a cooTBeTCTBUSI (POPMBI KOHCTPYKIIMA MOXKHO TMEpelTH K 00-
Jiee MOJIHOMY PACCMOTPEHHUIO BCEX MAaTE€pUalIOB, YTOOBI BHISCHUThH, HACKOIBKO OHU
YIOBIIETBOPSIIOT TPEOOBAHUSIM TEXHUUYECKOM ICTETUKHU, KAKOBBI UX JEKOPATUBHbBIC
KadecTBa U Ip.

QO YHKIIMOHAIBHOE COOTBETCTBUE MAaTepHalIa

['1aBHBIM KpUTEpUEM B OLICHKE MaTepHalia ABJISIETCA €r0 COOTBETCTBUE BBI-
MOJIHIEMOW (PYHKITMOHAIBHON 3amade. AHaIU3Upysl 3TO YCIOBHE, HEOOXOIUMO
paccMOTpeTh MaTepuaibl C YTUIMTAPHON TOUKHU 3peHus. Hampumep, npoBoas aHa-
JIN3 HACTOJIBHOW JIaMIIbI ¢ OOBIYHON JIAaMIIOW HaKaJIMBaHUS B KaU4eCTBE MCTOYHHUKA
CBETAa, HYKXHO OOpaTUTh CEphEe3HOE BHUMaHHME Ha MaTepuan pediekropa-
oTpaxaTelisi, TaKk KaK 3TO CYIIECTBEHHO JII HOPMAJIbHOTO (YHKIIMOHUPOBAHUS
uzjaenus. PaccmaTpuBasl mbLIecoC, HYKHO PEIIUTh BOIPOC O MOJ00pE MaTepUaioB
MOKPBITUS Kopryca u nip. OITHUM CIIOBOM, BCE T€ MaTepHalbl, KOTOpbIE MOMAaJat0T
B «30HY» COMPUKOCHOBEHUS C YEIOBEKOM, JOJIKHBI OBITh PACCMOTPEHBI C YKa3aH-
HBIX MMO3ULUH.

KoHCTpyKTHBHOE COOTBETCTBUE MaTepuaja Ha NEPBbIN B3I HE UMEET OT-
HOIIEHUSI K XYI0’KECTBEHHO-KOHCTPYKTOPCKOMY aHall3y, OJIHAKO 3TO HE TaK.
[IpumeHnssi, HanpuMep, AEPEBO KaK KOHCTPYKTUBHBIN MaTepHall TaM, IJI€ OHO XOTA
u paboraer, HO paboTaeT HePAIMOHAIBHO U TJIe ¢ TOpa3a0 OOJBIINM yCIIEXOM ObI-
71 OBl UCTIOJIB30BAHBI METAJIT WJIM TJIACTMACCa, MbI TTOCTYMNaeM HEMPaBUILHO.

3nech 3ama4ya aHajan3a HE TOJBKO (PUKCHPOBATH 9TO HECOOTBETCTBUE, HO H
MOKa3aTh, KAKUM MaTEPUAJIOM CJIEI0BaJIO Obl BOCTIOJIH30BATHCS.

NHCTpyMEHTOM JJIs1 OLICHKHU JIEKOPATUBHBIX KAYECTB CIY>KUT BKYC CamMOTro
Tu3aifHepa, T.€. OICHKAa HOCHT Topaso Oojee CYyObEKTHMBHBIN XapakTep, 4eM
OIICHKA JIPYTUX Ka4eCTB.

[Ipu 3TOM crenyer UMEeTh B BUAY, YTO HAWIYUIIEH OLICHKU 3aCly>KUBAIOT T€
usnenusi (3To oOmiee I MIOOBIX BEIICH MOJIOKEHHE), TAe TU3aHEepy YIaioCh
000UTUCHh MUHUMYMOM JICKOPATUBHBIX MaTEPUAJIOB.

Te uznmenus, B KOTOPHIX MPUMEHEHO OOJIBIIIOE KOJIMYECTBO PA3IMYHBIX Ma-

TEpHUAJIOB, YUACTBYIOIIHUX B KAaYCCTBEC HC TOJIbKO KOHCTPYKTHUBHLIX, HO W JCKOpa-
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TUBHBIX, TPEOYIOT BHUMATEIHLHOTO PACCMOTPEHMSI C TOYKH 3PEHUS LIEJIOCTHOCTU
BOCTIpUATHUS (POPMBI.

Marepuan MoxeT ObITh 00pabOTaH TakK, YTO €ro XOpOIIUE JeKOpPAaTHBHBIC
CBOMCTBAa BOOOIIIE HE PACKPBITHI U, IIEHHBIA caM Mo cede, OH «He padoTaeT» B
HYXHOM IIaHe TH00 OH 00paboTaH Tak, 4To (PaKTUYECKH UCIIOPUYEHO BIeUYATICHHE
OT ()OPMBL.

Pasznuynblie MaTepuanbl MOTYT 00pa0aThIBaTbC MHOTUMH CIOCOOaMU, Bax-
HO OLIGHUTH, HACKOJIBKO YAAa4YeH C ATOM TOYKM 3pEHMS JaHHBIA MpueM 00padOTKH
MaTepuara.

N3nenvie MOXeT OBITh TEXHOJIOTUYHBIM U HETEXHOJIOTUIHBIM.

3amaya COCTOMT B TOM, YTOOBI CO BCEHl TIIATEIBHOCTBIO Pa3o0paTbcs, 4To
UMEHHO B JOopMe TpeMeTa BhI3BIBAET HEOOXOIUMOCTh B IOMOJHUTENBHBIX TPY/IO0-
EMKHUX OTepalusX, CBSI3aHHBIX, HAIIPUMEP, C PYYHBIM TPYJOM cOopiuka (Heo0xo-
JUMOCTh JJOBOJKU BPYUYHYIO, IIOJTOHKH JI€Tajell), @ 4YTO TaKOH HEOOXOAUMOCTBIO
HE BBI3BIBACTCS U JIUIIH YCIOKHSIET TEXHOJOTHIECKHI MpoIiecc.

Korna mo cymectBy aHanu3 BelU MCYEpIlaH, BECbMa IOJIE3HO CHOBA IpO-
CMOTPETh BCE 3aKIJIIOUEHUS, CACTaHHBIC B XOJI€ aHain3a. JTO JaeT MOJIe3HbBIE pe-
3yJbTaThl, HOCKOJIbKY MHOTHE MTEPBOHAYAIBHBIE BBIBOJIBI MO pa3jenaM IMociie Mpo-
BEJICHUS 00IIEr0 pacCMOTPEHUsI HABEPHsIKA OYyT YTOUHEHBI, OSBUTCS OOJBIIAs

B3aMMOCBA3b MCKY BCCMU pa3aciaMi aHaJin3a.

3aganue Ha KP

3agaHue BbIAETCA CTYJEHTY Ha YETBEPTOM HEJleNe OCie Havalla 3aHsATUM
M0 AUCITUTLIINHE.

Oo6pa3ern 3ananus Ha KP npencrasnen B nmpuiioxeHuu 1.
O0bem padoThI

O6neM KP He persmameHTHpYETCS, HO TOKEH OBITh IOCTaTOYHBIM JJISI pac-

KPBITHS TeMBL. B TekcTe paboThl JOKHBI OBITH C/I€JIaHbl CCHUIKU Ha JIUTEpaTyp-
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HbIE UCTOYHUKU. B citydae ucnonb3oBanus cetu Internet, Heo6XxoaMMO B CIIUCKE

UCITIOJIb3yEMbIX UICTOYHUKOB YKa3bIBaTh ajapeca Internet — caittos.

3amura padoTsl

[Tocne Toro, kak cryneHt cnaer KP Ha mpoBepky BeaymieMy IpernojaBare-
JI10, HA3HAYAKOTCS THU 3alUT, HA KOTOPBIX CTYACHT JOJDKEH OTYHUTATHCS IO 3aja-
HUIO.

Brimonnenne padoTsl onieHnBaeTcst MmakcumaiabHo B 100 Gamios.

Paboty HeoOxomuMo caaTh MpernoaaBaTesio Ha MPOBEPKY HE MO3Hee Hava-
Ja 3a4eTHOW Henenu. IlepBblil JeHb 3a4€THOW HENIENU SBIISIETCS MOCIEAHUM JHEM
npuema paboT Ha MMPOBEPKY.

Odopmienue KP

OOpa3zer] TUTYJILHOTO JIUCTA MPEACTABJICH B MPUIIOKEHUHN 2.

KP odopmmusercs Ha nucrax popmata A4 (I'OCT 2.301-68). TekcT nevaraercs c
OCTaBIICHHEM TIOJIEH: JIE€BOTO — 3 CM, IO IIPABOTO — 2 CM, BEPXHETO M HIDKHETO — 2
cMm. Tapuutypa Tekcra — Times New Roman Cyr. Kerns (pa3mep mpudra) — 14,
MexcTpouHblii UHTEpBal — oAuHapHbIA. A03an (kpacHas cTtpoka) — 1,25 cwm. Ile-
PEHOC — aBTOMaTU4ECKUM. BrIpaBHUBaHUE — IO IIUPUHE JIUCTA.

CoxkpalnieHue clioB, KpOME NPUHSTHIX, HE TOMYCKaeTCsl.

Hymepanus crpaHul, CKBO3Has, MPOCTABISETCS B MPABOM BEPXHEM YIITY.
IIepBoi cTpaHULEH SBIIAETCA TUTYJBHBIN JIUCT, HA KOTOPOM HOMEP CTPAHUILIBI HE
CTaBUTCS, AaJiee UAYT COACPKAHUE U U3JI0KEHHE BCEr0 MaTepHalla.

B koHIie paGoThl MPUBOAMUTCS CIHCOK JIMTEPATYPhl, KOTOpask Oblia HCIOb-
30BaHa IMPU €€ COCTaBIICHUH, MOJ 3arojloBKOM «CIHCOK UCIOIb30BaHHBIX UCTOY-
HUKOBY». CIIUCOK M CCBUIKM Ha Hero B Tekcte odopmisitores o I'OCT 7.32 -91. B
CIIUCOK CJEAYET BKJIIOYUTh BCE MCIOJIb30BAHHBIE UCTOYHUKHU B MOPSAKE MOSIBIIE-
HUS CCBUJIOK B TEKCTE 3alIMCKH WM B ajipaBuTHOM mopsjike. IIpu cchliike B TekcTe
Ha UCTOYHHMKU MPUBOAAT MOPSIKOBBI HOMEp MO CIUCKY, 3aKIIOYEHHBIA B KBaJ-

paTHbIe CKOOKH, Hanpumep: [32].
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Wnmoctpanuu nMEIOT CKBO3HYIO HyMeparuio. [Ipu ccbuikax Ha miitocTpa-
IIMA B TEKCTE CIlIelyeT NucaTh, Hanpumep: "6 coomeemcmeuu ¢ pucynkom 3.1".
WnmocTpaniii MOTYT MMETh HaMEHOBAaHHWE W TOSCHUTENbHbIC aaHHbIe. CJIOBO
"Pucynok” 1 HAUMEHOBaHUE MMOMENIAIOT NOCJI€ NOSICHUTEIbHBIX JAHHBIX U PacIio-
JararoT cleayromumM oopaszoM: "Pucynox 1- Dopmanvhas komnosuyus' .

Tabnuubl AOMKHBI UMETh CKBO3HYIO HyMmepauuio. Obo3Havaercs Tabiauna
cineayomum obpazom: "Tabauya 1- Homenxnamypa mebdenu”. Ilpu ccplike B mo-
SCHUTEJILHOM 3aIlKCKe CIeAYeT MUcaTh, HapuUMep: "6 coomeemcemauu ¢ mabauyetl
1". TabmuIel cO BCEX CTOPOH OTPAaHUYMBAIOT JTUHHUSIMHU.

PaboTy HE0OXOAMMO CKPENHTh CTEIUIEPOM, IMOJOKUTh B MAaNKy-Qain wiu
CKOPOCIIUBATEITb.
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NPMJIOXEHUE 1
[Tpumep odopmienus aucra 3aganus Ha KP
3ananue
Ha KYPCOBYIO padoTy
no qucuuivinie «MarepuanoBegeHue B IPOMBILLJICHHOM IM3aiiHe)
3 kypc, S cemecTp
CryaeHTy rpynnsl ®.1.0.

ITopsinok BbINOJHEeHHsI PA0OTHI M CO/iepP/KaHNe OCHOBHBIX NYHKTOB
1. [TonGop maTepuanoB Jyisl netaneit (M3aemuil).
2. JlaTp XapakTepUCTHKY, yKa3aTh 00JIaCTh MPUMEHEHHsI U CBoiicTBa MarepuanoB. [lomoOpars
MaTepuai, U3 KOTOPOro MOKHO M3TOTOBHUTH JaHHBIE JeTanu. OO0CHOBATh BHIOOP TEPMUUECKON
WA XUMHUKO-TePMHUYECKON 00pabOTKH JieTaneil 3 BHIOpaHHON MapKu MaTepuaa.
XapakTepuCTUKH JaHHOTO MaTepuana.
[IpoBecTn aHamu3 MPOCKTUPYEMOTO M3JENHs. AHAIU3 COOTBETCTBHUS BHIOPAHHBIX MaTepua-
JIOB MPOEKTUPYEMOTO U3ICIHSI.
JlaTh XapakTepUCTHKY, YKa3aTh 00JIACTh MPUMEHEHHS U CBOWCTBA MAaTEPUAIIOB
B xauecmee ucxoonozo mamepuana 01s 6blnonHeHUs 3a0aHUsL UCNOIb3YEMCsl NPOEeKMU-
pyemoe uzdenue, 8blOpanHHoe cmyoeHmamu 6 pamkax oucyuniunsl «llpoekmupoeanue 6 npo-
MBIUTIEHHOM OU3AUHEN.
Odopmiaenue KP
[TosicuuTenpHas 3amucKka K KypcoBoW paboTe J0JKHA OBbITh HamucaHa B BUIE JIOTUYECKU CBSI-
3aHHOTO TeKCTa 00BEMOM okoyo 15- 20 crTpanun MammHOmMCHOTO Tekcta ¢opmar A4 (14
mpudTom uepes 1,5 nnrepsana; moss: Bepxaee 20 mm, HuxHee 20 Mmm, teBoe 30 MM, ipaBoe 15
MM). K OCHOBHOMY TEKCTY JOJKHBI OBITH 100ABJICHBI pa3IMyHbIC MPUIIOKEHUS B BIJIE PUCYHKOB
U IPYTUX MaTepHaioB, UJUTIOCTPUPYIOLIUX COep KaHue padOoThI.
CocTaB NosICHUTEJIbHOM 3alIUCKH
- TurynbHBIN JIUCT.
- OrnaBnexHue.
- Beenenue. Bo BBeieHNHM OOBIYHO YKa3bIBAETCS CIEAYIOIIEE: aKTYalbHOCTb BHIOPAHHOMN TEMBbI;
1eJb, 3aJ1a4M, OOBEKT U MPEAMET UCCIIEIOBAaHUS; 3HAUUMOCTb paOOTHI.
- OCHOBHOM TEKCT.
- 3axiroueHue (M3710KeHHEe UTOTOB IPOAETaHHONW padoThI).
- CIMCOK HCIIOJIB30BAHHOM JINTEPATYPHI.
- [Ipunoxenus.
PaboTy HE0OX0IMMO CKPENUTh CTEIIEPOM, MOJIOKUTH B ManKy-haii.
TpebGoBanus npeabsiBisieMble K rpaguyeckoil 4acTu.
1.I'paduueckoe peuieHne paboThl JOHKHO OTpaXkaTh TBOPUECKUH 3ambIcesl aBTOpa, oOpa3Hoe
pelIeHne U3IeNusl, JOIHKHO ObITh OPUTHHAIBHBIM, YETKHUM, SICHBIM IO 3aMBICITY.
2.KypcoBast paboTa 10JKHA COJepKATh JIEMOHCTPALMOHHBIA BU — OJIMH UJIM HECKOJIBKO, B 3a-
BHCHUMOCTH OT CTEIIEHU CJIOKHOCTU M37eus (B TOM YUCIIE 3JIEMEHTHI MIIaCTUYECKOro, rpaduue-
CKOT'0 PELICHHMsI, HIEMEHThI KOHCTPYKIIMK U KOMIOHOBKH u3enust):3D mozens (popmar A3)
3.BuneonpeseHTanus NpoeKTa Ha JIUCKE.

PykoBogutens KP

(moxmucek) (®.1.0.)
3ajanue Mmoayyui « » 20 T
(moamuch CTy/IeHTA)




NPUJIOXXEHUE 2
ITpumep odopmiieHus TuTyabHOro aucra KP

MUNHOBPHAYKHU POCCUN
denepallbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUPEKJICHHE BBICIIETO 00pa30BaHUs

«TynpcKkui rocy1apCTBEHHBIN YHUBEPCUTET

NI'nCH
Kadenpa «/Iuzaitn»

KYPCOBASA PABOTA
10 TUCLUIIIINHE

MATEPHUAJIOBEJIEHUE B IPOMBIINIJIEHHOM JIU3AVHE

BeinonHun cTyaeHr rp. N.N. 1Banos

[Tpoepun: mpod., 1.T.H. C.A.Bacun

Tyma, 2018r.
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