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1. MEPEYEHB TEM JUIS TOATOTOBKH
K KAHIAJIATCKOMY DK3AMEHY

1.1. Teopust u mpakTUKa MPOEKTUPOBAHMSI, MOHTa)Ka U HKCIUTyaTallUl CTaH-
KOB, CTAaHOUYHBIX KOMITJIEKCOB, B TOM YHCJIE aBTOMAaTU3UPOBAHHBIX 1IEXOB U 3aBOJIOB,
aBTOMATUYECKUX JIMHUM, a TAK)K€ UX KOMIIOHEHTOB (IIPUCIIOCOOIEHUH, THpaBIIu-
YECKHUX Y3JI0B U T. J1.), ONTUMHU3ALUS KOMIIOHOBKH, COCTaBa KOMIUIEKTYIOLIETO 000-
pPYJIOBaHUS U €ro MapaMeTpoB, BKJIIOYAs HCIOJIb30BAHUE COBPEMEHHBIX METOJ/IOB
UH(POPMAIIMOHHBIX TEXHOJIOTHI.

1.2. TeopeTuueckue OCHOBBI, MOJEIUPOBAHUE U METOJbl SKCIEPUMEHTAIIb-
HOTO UCCJIEIOBAHMSI IPOIIECCOB MEXaHUYECKOMN U (PU3MKO-TEXHUUECKON 00pabOTKH,
BKJIFOYAs MPOLECChl KOMOMHUPOBAHHON 00pabOTKH C HAJIOKEHUEM Pa3IMYHBIX (pu-
3MYECKUX, XUMUYECKUX 1 KOMOMHUPOBAHHBIX BO3/IEUCTBHIA.

1.3. UccnenoBanue MeXaHMYECKUX U (PU3MKO-TEXHUUECKHX MTPOLIECCOB B I1e-
JSIX OIpEJIEeHUs MapaMeTpoB 000pyAOBaHNUs, arperaroB, MEXaHU3MOB U JIPYTHX
KOMIUIEKTYIOIUX, OOECIEUMBAIOIINX BBINOJIHEHNUE 3a/laHHBIX TEXHOJOTMYECKUX
olepalyii U MOBBILICHUE TPOU3BOAUTEIBHOCTH, KAY€CTBA, IKOJIOTUYHOCTH U IKO-
HOMHUYHOCTH 00paOOTKH.

1.4. Co3nanue, BKIItOYasi MPOEKTUPOBAHUE, PACUEThl M ONTUMM3ALUIO, ITapa-
METpPOB paboyero HHCTPYMEHTAa U IPYTMX KOMIIOHEHTOB 000py0BaHUs, 00ecreun-
BAOIIMX TEXHUYECKU U 3KOHOMUYECKH 3(PPEKTUBHBIE MTPOLIECCH O0PAOOTKH.

1.5. Coznanue 000py10BaHUS U UHCTPYMEHTOB ISl HOBBIX TEXHOJIOTHYECKUX
MPOLIECCOB MEXAHUYECKON U (PUBHKO-TEXHUYECKOH 00paObOTKH.

1.6. MccnenoBanue BIUSHUS PEXUMOB 00paOOTKHU Ha CUJIbI PE3aHMUs, TEMIIE-
paTypy, CTOMKOCTbh HHCTPYMEHTA U TUHAMUYECKYIO KECTKOCTh 000PY10BaHUS.

1.7. HoBble TEXHOJOTUYECKUE MPOLIECCHl MEXaHUYECKON U (PU3HKO-TEXHHUYE-
CKOI 00paboTKH U co3aaHne 000pyA0BaHUS U MHCTPYMEHTOB JJIsl UX PealIU3alllu.

2. BOITPOCHI VIS NOATI'OTOBKU K CIAYE
KAHANJATCKOI'O OK3AMEHA C YYETOM OTPACJIM HAYKHA

2.1. Teopusi U NPAKTHKA NMPOEKTHPOBAHUS, MOHTAKA M IKCILTyaTALUU
CTAHKOB, CTAHOYHBIX KOMILIEKCOB, B TOM YHCJ/Ie aBTOMATU3MPOBAHHBIX LIEX0B
¥ 3aBO/I0B, ABTOMATHYEeCKHUX JIMHH, a TaK;Ke MX KOMIIOHEHTOB (MPUCIOCco0JIe-
HMii, THAPABJIUYECKUX Yy3JI0B H T. /1.), ONTHMH3ANNS KOMIIOHOBKH, COCTaBa
KOMILTEKTYIOIEero 000py/I0BaHUsI M €ro NapaMeTpoB, BKJIOYAs HUCIOJIb30Ba-
HHE COBPEeMEHHBIX MEeTO/I0B HH(POPMAMOHHBIX TEXHOJIOTHiA.

Knaccudukaiys cTaHKOB MO TEXHOJOTHYCCKOMY HA3HAYCHHIO, TOYHOCTH,
CTCTICHU aBTOMATH3AI[UH, TUITAXKU M KaTaJIOTH METAJUTOPEKYIINX CTaHKOB. OcoOeH-
HOCTH KOHCTPYKITUI CTAHKOB OCHOBHBIX Tpynil. MeTonuka (popMupoBaHus 11EHbI Ha
CTaHKHU C yUYETOM MX KauecTBa. MeXIyHapoaHas CTaHAAPTU3ALUS U CePTUHUKAITIS
CTaHKOB U MX KOMIUIEKTYIOIINX, KOHKYPEHTOCTIOCOOHOCTh METAUIOPEXKYIITUX CTaH-
koB. OOpa3oBaHne MOBEPXHOCTEN Ha oOpabdaTeiBaeMbIx netansix. Kimaccudukarms
JMBIDKEHUN B cTaHKax. KmHemaTwdeckasi CTpyKTypa CTAaHKOB C MEXaHUYECKUMHU U



HEMEXaHUYECKUMHU KUHEMATUUYECKUMHU CBsI3siIMU. CpaBHUTENBHBIN aHAIU3 KUHEMA-
TUYECKON CTPYKTYPhI OTAEJIBHBIX TUIIOB CTAHKOB. MAapKETHHT C LEIbIO Opeaee-
HUSI KOHKYPEHTOCIOCOOHOCTH CO3/]JaBAEMOI'0 CTaHKa M0 KOMILJIEKCY TEXHUKO-IKO-
HOMUYECKUX TMokazatenei. Hanexxnocts crankoB. O6mue nouarus. HagexxHocThb
napameTpuueckas u QyHKUIMOHAJIbHAsA. HaneXHOCTh B Mepuoj HOPMaJbHOM 3KC-
IJTyaTalii U U3HOCOBBIX OTKa30B. Pe3depBupoBanue. CocTaBiI€HUE TEXHUYECKOTO
3aJlaHus Ha pa3pabOTKy CTaHKa Ha OCHOBE TEXHOJOTUYECKON TTOJITOTOBKHU MPOEKTU-
poBanusi. OnpeieIeHne OCHOBHBIX KOHCTPYKTUBHBIX M TEXHOJIOTUYECKUX MTapaMeT-
poB. MeToasl hopMHUpPOBAHUS TMOKA3aTeIeH M KPUTEPHUEB OICHKA TEXHUYECKOTO
YPOBHSI CTAHKA IO €T0 BBIXOIHBIM XapakTepucTukam. @opMHpOBaHHE KOMIIOHOBOY-
HOT'O PEIICHUSI U HEeCylIel cCUCTEeMbl CTaHKOB. Ompe/eneHrne KOHCTPYKTUBHBIX Ta-
paMeTpoB. Pa3zpaboTka KMHEMaTH4YECKONW CXEMbl, BHIOOp MPUHIUIA yIIPaBICHUS,
KOHTPOJISI U JUArHOCTUKHU. CTaTUYECKHUE YIPYrue MEPEMENICHUS] U UX BIIMSIHUE Ha
TOYHOCTh CTAHKOB. /[MHaMHUuUecKas cuctema cTaHka. XapakKTEPUCTUKU €€ OCHOBHBIX
AJIEMEHTOB (YIPYToil CUCTEMBI, TIPOlIecca pe3anus, Mpolecca TPEHuUs, MPOIIECCOB B
JIBUTATENSIX). Y CTOMYMBOCTh JBMXKCHHM paOO4YMX OpPraHoOB CTaHKa U METO/bl €e
obecnieuenus. CAIIP crankoB. MHOTOKpUTEpHaATbHAS ONTUMHU3ALINS B 3a/1a4aX MPO-
EKTUPOBAHUs CTaHKOB. PopMUpOBaHUE TPEOOBAHUIT K OCHOBHBIM CHUCTEMAaM CTaHKaA.
[ToHsITHS O CKBO3HOM METOJIE MPOEKTUPOBaHUS U u3rotoBiaeHus: uznaenuit CAD-
CAM-CAE. I[TapameTrpruueckue TBEpAOTEIbHbIC MOJETH. IMUTAIIMOHHOE MO/ICIIH-
POBAaHUE KAK CPEACTBO KOJUYECTBEHHOTO aHAJIN3a TEXHOJIOTHYECKUX CUCTEM. Pa3-
paboTKa MaTeMaTUYECKUX MOJENICH KOHCTPYKIMNA U MPOILIECCOB, MPOUCXOISAIIUX B
crankax. Mcnonb3oBanue cucrem Internet u Intranet mpu npoekTupoBaHUM CTAaHKOB.
MeTo/bl OIIEeHKM Ka4eCTBa TEXHOJIOTMYECKOro 000pyA0BaHUS Ha dTamax MPOEKTH-
poBaHus U COOpKU. [[pUHIIUIBI KOHCTPYUPOBAHUSI MEXATPOHHBIX y3710B. OCHOBHBIC
MPEUMYIIECTBA UX UCIIOJIB30BaHUS B cTaHKaxX. Hampasisitomue npsiMOJMHENHOTO U
KpYyroBoro JBuxeHus. KoHcTpyupoBaHue U pacyeT HanpaBJSIIOIIUX CMEIIaHHOIO
TPEHUs, THAPOCTATUYECKHUX, THAPOJINHAMUYECKUX U KaueHusl. KoHCTpyrnpoBaHue u
pacuet kopoOok ckopocTteit u moaad. lInuHaeapHbIe Y3716l ¢ TOAMUITHUKAMU Kade-
HUS U CKOJIbYKEHUSI, TUAPOCTATHYECKUMH U TUAPOInHaMudeckumu. Konctpynpona-
HUE, PacueT C y4eTOM KPUTEPHS KECTKOCTH AIEMEHTOB y3ia. OCOOEHHOCTH KOH-
CTPYUPOBaHUS BBICOKOCKOPOCTHBIX WIIMUHAENEH. MexaHu3Mbl Il OCYIIECTBICHUS
MPSIMOJIMHEUHBIX JBUKEHUM, UX BUJIbI, KOHCTPYUPOBAHUE U PACUET MEXAHU3MOB:
BUHT-TAMKN CKOJILKCHUS U KaueHUs, 3y0UaTo-peeyHoro, Y4epBIYHO-PECUHOTO U .
MexaHu3mbl ISl OCYHIECTBJICHUS MEPUOJUYECKUX IBMXKEHUU. MexaHU3Mbl JJist
MUKponepemeniennii. Mexanusmel nogayu. Mexanusmsl pukcanuu. MexaHu3Mbl
aBTOMATUYECKOW CMEHbI MHCTPYMEHTOB. Mara3uHbl MHCTPYMEHTOB M 3arOTOBOK
(KOMIIOHOBKH). 3a)KMMHbIE TPUCIIOCOOJIEHNSI METAJUIOPEXKYIIMX cTaHKOB. Knaccu-
dbuxanys, OCHOBHBIE TUIBI. PacyeThl TUIIOBBIX MPUCIIOCOOJICHUN I CTAHKOB pa3-
JUYHOTO TEXHOJIOTHYECKOT0 HA3HAUYCHUS. DKCIIEPUMEHTAIbHBIE UCCIIEI0BAHUS ME-
TAJUIOPSKYIINX CTAHKOB, METOJIWKH TPOBEICHUS U OOpabOTKU pPE3yJIbTaTOB.
YCTpOUCTBO U OCHOBHBIE XaPAKTEPUCTUKU JIEKTPOABUTATEIIEN CTAHKOB: KOHCTPYK-
IIUU JBUTATENICH TTOCTOSIHHOTO M MIEPEMEHHOTO TOKa. THIBI OBICTPOICHCTBYIOMINX
JIBUTATEJICH, BBICOKOMOMEHTHBIE JIBUTATEIM MOCTOSSHHOTO TOKA C IMOCTOSIHHBIMH
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MAarHuTaMmH, UX JOCTOMHCTBA; ABUTATENH ISl BEHTUIILHOIO IIPUBOJA; IIATOBBIE JBU-
raTeiv; JIMHEHHbIC BUraTe/d. MexaHnuecKue XapakTepUCTUKU JBUTATENECH: pas-
I'OH, TOPMOKEHUE U PETYIUPOBAHNE CKOPOCTU. CUCTEMBI PETYIUPYEMOTO IIIEKTPO-
[IPUBOJIA CTAHKOB. TEeHJIEHIMU pa3BUTHs KOHCTPYKLMHI 3JIEKTPOJBUTATENICH CTaH-
koB. [locTpoeHue 31eKTponpuBoI0B Ha 0a3e MHUKPOIMPOIIECCOPOB U MUKPODIBM.
IIepexoiHbIE TPOLIECCHI B AJIEKTPOIPUBOIAX CTAHKOB: IMHAMUYECKUE PEKUMBI pa-
00ThI MpUBOAa (OCHOBHBIEC TMOKA3aTEM); YPAaBHEHUE JIBHXKEHMS 3JIEKTPOIPUBOIA.
PacdeT MOIIHOCTH 3JEKTPOABUTATENICH CTAHKOB: MPH JIIUTEIBbHON paboTe; mpH Io-
BTOPHO-KPAaTKOBPEMEHHOU paboTe. Anmaparypa U cxeMa 3JIeKTPUIECKOT0 yrpasJie-
HUSI METAJUIOPEXKYIUMU cTaHkamMu. OOIacTb MPUMEHEHUS TUIPABINYECKOTO TIPH-
BOJIa B CTAHKAX, €ro MPEUMYILECTBA U HEOCTATKH, OCHOBHBIE TPEOOBAaHHUS, IPEIb-
ABJIIEMbIE K TUAPONPUBOLY CTAaHKOB. CIIOCOOBI pEryIupoBaHusi CKOPOCTH B TUAPAB-
JUYECKUX IPUBOJAX CTAHKOB, NMPUHIMIIHAIBHBIE CXEMBbI, OCHOBHBIE XapAKTEPH-
CcTUKHA. CXeMBbl M KOHCTPYKIIMM OCHOBHBIX 3JIEMEHTOB TMIPOIIPUBOJAA: HACOCHI H
IUAPOMOTOPBI; HWJIMHAPHL; KOHTPOJIBHO-PETYIMPYIOIIAs alaparypa; paciupeacim-
TeNbHAas anmnaparypa; GuiabTpbl. ['uapaBauueckue ciensdue npuBoabl. O6macTb
IIPUMEHEHUSA B CTAHKAX, OCHOBHBIE CXEMBbI, TOYHOCTb U YCTONYMBOCTH IPUBOJIOB.
DNEeKTpOruapaBIMdecKue NpUBObI cTaHKOB ¢ UIIY: ciensmme 30J10THUKH; THAPO-
YCUJIUTEIN KPYTALIEr0O MOMEHTA; HACOCHBIE YCTAaHOBKU. JIMHAMUKa TMIPOIIPUBO/A.
Y cTOWYNBOCTH ABMXKEHUS PAa0OUNX OpPraHOB CTAHKOB C TMJIPOIIpUBOI0oM. Bubpanus
B THJIPOCUCTEMAX, YCTOMYMBOCTh KOHTYPOB cucTeMbl. Knaccudukaius aBTomaTu-
3UPOBAHHBIX CTAHKOB M CTAHOYHBIX CHCTEM IO PA3JIUYHBIM ITpu3HaKaM. OCHOBHBIE
MOHATHSI TEOPUU ABTOMATHYECKOIO yIpaBieHUs. JIMHEHbIE 2JIEMEHTBI aBTOMATH-
YECKUX CUCTEM M MX XapPaKTEPUCTUKH. TUIOBBIE HENTMHEHHOCTU aBTOMATUYECKHUX
CUCTEM, UX BIIMSIHUE HA YCTOMYMBOCTH CUCTEMBI U METOAbI JIMHeapuzauuu. Cu-
CTEMBI ynpasiaeHus UUKIOM. [IpuHIMn noctpoenus mukiorpamm. CTpyKTypHBIE
CXEMbI KyJauKoBbIX aBTOMaToOB. ObOnacTe npumeHenus. [IpeumyuiecTBa u HeI0-
cratku. KonupoBanbHble crnegsimuye cucteMbl. UHIyKTHUBHBIE U (DOTOKOIIUPOBAIIb-
Hble cucTeMbl. O0IacTH NPUMEHEHHUsI KOMUPOBAJIbHBIX CTaHKOB. [IpenmyiecTa u
HepocTtaTku. Kiaccuduxaius cucteM nporpaMMHOTO yripaBieHus. CUCTEMBbI: KOH-
TypHBIE, IO3ULMOHHBIE, IPSIMOYTOJIbHBIE, YHUBEPCAIBbHBIE. CHCTEMBI YIIPABICHUS
MHOTOONIEPALMOHHBIMU CTaHKaMH. CTPyKTypa CUCTEM IPOrPAMMHOTO YIIPABICHUS
OCHOBHBIX KilaccoB. [loHaTre 00 ocHOBHBIX y3max ycrpouctB UIIY (unTepmoss-
TOPBI, YCTPOMCTBA yNpaBlIeHUs MPUBOAOM U Jip.). O0JaCTH NPUMEHEHHS] CTAHKOB C
IIPOTPAMMHBIM yIipaBiieHuEM. CHUCTEMBI TPYNIIIOBOTO YUCIOBOTO YIPABJIEHUS CTAH-
kamu. Jlarunku nepemenienus B crankax ¢ YITY. Ilponecc mporpamMupoBaHus.
[IporpaMMOHOCHUTENN U YCTPOMCTBA JJI1 BBOJIA IPOrpaMMbl. ABTOMAaTH3als Ipo-
necca pe3anusi. AgantuBHbele cucteMbl. [IpuOopbl KOHTPOJIE TOYHOCTH U3TOTOBJIE-
HUs JIeTajlell Ha CTaHKe W MOJIHajaKa cTaHka. PoOOTh 1 MaHUMyssTOpbl. OCHOB-
HbIE IPUHLUIIBI KOMIIOHOBKM aBTOMATUYECKUX JIMHUK. TpaHCIOPTHBIE CHCTEMBI.
OOnacTy MpUMEHEHUs! aBTOMaTHYECKUX JUHUNA. ['MOKue aBTOMaTuyecKue JUHHM.
Omnpenenenue. [Tpunamumne moctpoenus. OcHoBHbie oHSTHS O [ TI-Momynsax u rub-
kux rpousBojicTBeHHBIX cuctemax (I'TIC). TpeboBanus k cuctemam YITY u I'TI-mo-



nynasMm. ['mbkue aBToMatusupoBaHHble mpousBoAcTBeHHbIE cuctembl (I'TIC). Oc-
HOBHBIE TOHATHS. O0nacTh mpuMeHeHus. CTpaTeruu co31aHusi aBTOMAaTHYECKUX 3a-
BOI0B (A3). MozenupoBaHie CTAaHOYHBIX CHUCTEM. Y CTaHOBKAa CTaHKOB Ha (yHAa-
MeHT. VcnipiTaHuEe CTaHKOB HA XOJIOCTOM XOAYy U IIPHU pe3aHuu. J[MarHocThKa CTaH-
KOB, HHCTPYMEHTOB U MEXaHU3MOB CMEHBI U 3arpy3Ku HHCTpYMeHTa. OCOOEHHOCTH
HKCIUTyaTallM CTAHOYHBIX aBTOMATHYECKUX JUHUI. OCOOEHHOCTH IKCILTyaTaluu
crankoB ¢ UITY u I'TIC. Texuuyeckoe oociykuBanue u peMoHT. [IpobiiemMbl Mojiep-
HU3AaLUN CTAHKOB.

2.2. TeopeTnueckne OCHOBBI, MO/IeJINPOBAHUE U METOAbI IKCIIEPUMEH-
TAJBbHOT0 MCCJICJOBAHUS NMPOLECCOB MEXAHUYECKOH M (PM3MKO-TeXHUYECKOWH
00paldoTKH, BKJIOYas Npouecchl KOMOMHUPOBAHHONH 00pPadOTKH € HAJIOKe-
HHMEM Pa3JMYHbIX (U3HYECKHX, XUMHYECKUX U KOMOMHUPOBAHHBIX BO3/eii-
CTBMH.

ConepxaHue CrenUuaibHOCTH, IPOOJIEMbl CTOSLIME MEpe]] TEXHOJIOTHEN U
000py1I0BaHUEM COBPEMEHHOI'O MAIIMHOCTPOeHUs. OCHOBHBIE 3a]aul, peliaeMble
MEXaHUYECKUMHU U (PU3UKO-TEXHUUYECKMMH METOJIaMH, UX YAEJbHBIM Bec B 00IIeH
TPYAOEMKOCTH U3/EJIUi B MAIIMHOCTPOECHUU U HarpaBieHus pa3putusa. OopadboTka
MaTEepUajIoB pe3aHueM U PU3NKO-TEXHUUECKUMHU METOJaMH OJIMH U3 OCHOBHBIX 3JIe-
MEHTOB TEXHOJIOTMM COBPEMEHHOr0 MalIMHOCTpoeHus. PoH1000pa3yromas poJib
CTAaHKOCTPOEHHUS B MAILIMHOCTPOUTENILHOM OTPaciu. 3HAYEHUE CTAHKOB JJIsl TPOU3-
BoACTBAa MamiMH. OCHOBHbBIE HAIPaBJICHUS PA3BUTHUS U BAKHEWUILINE JAOCTUKEHUS
CTAaHKOCTPOEHHUS U UHCTPYMEHTAIBHON MPOMBILIIEHHOCTH IO MTOKA3aTENSIM TEXHHU-
yeckoro ypoBHs. CoBpeMEHHbIE TEHICHLIUU U ITyTH 00€CTeueHUss KOHKYPEHTOCIIO-
COOHOCTH CTAHOYHOT'O 00OPY/IOBaHHS M MHCTPYMEHTOB. MexyHapoaHas JuHa-
MUKa PbIHKA CTAaHKOB U MHCTPYMEHTOB. MHpOBas CTpyKTypa pa3BUTHs CTAHKOCTPO-
eHus. 3aau TEOPUH pe3aHns MeTauioB. [[penMyiecTsa 1 HeIOCTaTKU MEXaHUYe-
CKOM 00pabOoTKM pe3aHueM MO CPaBHEHUIO C APYTUMH MeToaaMUu. OCHOBHBIE TTOHS-
THUS TIpoliecca pe3aHus, ero (u3nuecKkue OCHOBBL. MexaHHUKa Ipoliecca pe3aHus,
CXEMBbI CTPY>KKO0Opa30BaHus, TPEHHE NPU pe3aHuu, HapocTooOpa3zoBaHue. MeTo b
U CPEJICTBA SKCIIEPUMEHTAIILHOTO UCCIIEI0BAaHUs MIPOLecca PE3aHusl. DHepreTuye-
ckuii 6asianc 00paboTku. TernnoBbie, YIEKTPUIECKUE MATHUTHBIC U IPYTUE SIBJICHUS
npu pe3anun. CpeacTBa CHIDKEHUS TeII000pa30BaHus IPpU pe3aHuu. MeTobl 1 3a-
a4y u3ydeHus (pusznyeckux siBeHud npu pezanuu. Konebanus npu pezaHuu, ux
BU/IbI ¥ IPUHIUITBI BOSHUKHOBEHUS. VIcOab30BaHNe HATOKEHUs BUOpALii Ha MPo-
necc oOpabotku. TexHonornueckue cpeapl U ux Aeiictsue. Od6paboTka ¢ OrpaHu-
yeHHbIM ucnoap3oBanueM COJXK. OnTumusanus pexrMa pe3aHus, €€ METOIblI U
kputepun. Ouznyeckrue 1 SKOHOMUYECKHUE TPEOOBAHUS K ONTUMU3AINH, BBITEKAIO-
1I1e U3 OAHO- U MHOIOMHCTPYMEHTAIbHONU 00pabOTKH, OTHO- U MHOTOIPOXOAHON
00pabOTKH, «Oe3I0JHOW» TEXHOJOIMH, KOHUENIUU aBTOMATUYECKUX JIMHUK U
['TIC. ITpumenenue 3BM i BeIOOpa ONTHUMAIBHBIX PEKUMOB pe3anus. CBs3b pe-
KuMa 00pabOTKH C KA4eCTBOM MOBEPXHOCTHOTO ciiosi. OOpabaThiBAEMOCTh KOH-
CTPYKLIMOHHBIX MaTE€pHaJIOB pPE3aHUEM. DKCIIEPUMEHTHI B PE3aHUU METAJIOB, UX
0COOCHHOCTH U TpeOOBaHUS K METOJIMKE, CPEACTBAM 00eCIeYeHNs IKCIIEPUMEHTA.

5



OcHOBHBIE HEpEILIEHHBIE BOMPOCHI B 007acTH Teopun pe3anus. OCHOBHBIE METOIbI
(cxembl) 00paboTKu. CBEPXCKOPOCTHOE pe3aHre, KOMOMHUPOBAHHbBIE paboune mpo-
neccel. TpeboBaHUs K PEXYIIEMy UHCTPYMEHTY, aBTOMaTHYECKHUE METOJbl KOH-
TPOJIsi €ro pa3Mepa, COCTOAHUS U HacTpoiiku. [lonsarue pusnko-xumudeckoit oopa-
OOTKH KaK METOJIa U3rOTOBJICHHMS ICTAJIM ITyTEM CHSTHUS C 3aTOTOBKH CJIOSl MATEPH-
ajia B pe3yJbTaTe BCeX BO3MOKHBIX BUI0B BO3/ICHCTBUSI HHCTPYMEHTOB B TOM YHKCIIE
MEXaHUYECKHUX, TEIIIOBBIX, AMEKTPUUECKUX U XUMUYECKUX B TEXHOJIOTUYECKHUX CpPe-
Jax ¥ ux koMOuHanusax. Gu3nko-XxuMu4ecKuii MexaHu3m oOpabOTKU KaK CPe/ICTBO
CHSITHUS C 3aTOTOBKH CJIOS MaTepraja B BUJIE CTPYKKH (MexaHUYecKas 00padoTka),
IPOAYKTOB aHOJIHOTO PAaCTBOpPEHUS (dIEKTpOMeXxaHuueckas o0paboTka), 3JIeKTpo-
APO3UOHHOTO pa3pylIeHUs (3JIEKTPOIPO3UOHHASL 00pabOTKa), a TAKKE TJIaBICHUE U
HCIapeHre MeTasuia (Ja3epHas U JIEKTPOHHO-JIy4YeBasi 00paboTKa) U Apyrue BO3-
nercTBrs. TeXHOIOTHS U (PU3UKO-XUMHUIECKHE TIPOIIECCH YIaICHUS YacTH Hadalb-
HOTO 00beMa MaTepHalia 3arOTOBKH MPU MEXaHUYECKON 00paboTKe, AIeKTpoMexa-
HUYECKOM, 3JIEKTPOIPO3UOHHON U Jla3epHON 00paboTKe U APYTrUx MeTtofax GopMu-
poBanHus jeraneil. TexHoaoruyeckasi moJAIroTOBKa MPOEKTUPOBaHUS CTaHKOB. Dop-
MUpOBaHUE TpeOOBaHUN K CTAHKY Ha OCHOBE aHaju3a MapaMeTpoB oOpadarhiBae-
MBbIX AeTanel. OCOOEHHOCTH MOCTPOEHUSI TEXHOJIOTMUECKOro Iporecca 00paboTKu
HA METAJUIOPEXKYIIUX CTAHKAX PA3IMYHBIX THUIIOB, B TOM YHCIIE€ CTAHKOB JJIsl HAHO-
TEXHOJIOTMYECKON 00padOTKH.

2.3. UccienoBanne MeXaHNYeCKUX M (PU3HKO-TEXHUYECKHUX MPOLIECCOB B
HeJsiX onpe/esieHUsl MapaMeTPoB 000OPY/I0BAHUS, ATPEraToB, MEXaHU3MOB M
APYIUX KOMILJIEKTYIONIUX, 00eCeYNBAKIINX BbINOJHEHNE 32JaHHBIX TEXHO-
JIOTUYECKHX ONepaluii U NOBbIIIeHUE MPOU3BOAUTEIBLHOCTH, KA4eCTBA, IK0JI10-
THYHOCTH ¥ IKOHOMHYHOCTH 00pPa0OTKH.

CpaBHUTEIbHBIE XapaKTECPUCTUKH METOAOB (PH3UKO-TEXHUYECKOH oOpa-
OO0TKH, X MECTO CPEJId IPYTUX METOJIOB pa3MepHOil 00pabOTKK MaTepuaioB U 00-
M€ BOIPOCHI MOCTPOCHUSI CTaHKOB. [IpMHIMUIBI U CXEMBI aIallTUBHO-IIPOTPAMM-
HOTO yIIpaBJIeHUsI IpolieccoM 00paboTKu. ONTUMaTbHOE PETYITUPOBAHUE PEKUMOB
00paboTKH. DIEKTPOIPO3UOHHBIE CTAHKH, UX PA3HOBUIAHOCTH, (DU3NUSCKUE CXEMBI
M TEXHOJOTHYECKHE BO3MOXXHOCTHU. IIpeliM3nOHHBIE METObl U3TrOTOBJCHUS JI€Ta-
neit. TUToBBIE Y3716l CTAHKOB JJISI DJIEKTPOIPO3UOHHON 00pabOTKH, TEHEPATOPHI UM-
MyJIbCOB DHEPTUU, BUJIbI AJIEKTPOOB, CUCTEMbI aBTOMATUYECKOTO PErYJIUPOBAHUSI.
B3anMoCBsI3b 37IEMEHTAPHBIX €IUHUYHBIX U PEaTbHBIX MACCOBBIX MPOIIECCOB DJICK-
TPOIPO3UOHHOM 00paboTKu. DuznuecKkue MOACIH PeaJbHOro MpoIecca Mpu Macco-
BOM BO3JICMCTBUM pa3psioB. Pabouune KUAKOCTH, BIUSHUE UX CBOMCTB Ha BBIXOJ-
HbIE MMOKAa3aTeNM Mporiecca. YIbTPa3BYKOBbIE CTaHKU, (PU3UYECKUE OCHOBBI MX pa-
OO0TBI, KHHEMATHKa 00padaThIBAIOIICH CUCTEMBbI, B TOM YKCJIE MAarHUTOCTPUKIIMOH-
HBIC U YJIBTPa3BYKOBBIE MTpeoOpazoBaTenu. TeXHOIOTHUECKIE XapaKTEPUCTHKH pa3-
MEpHOM yJIbTpa3ByKoBOM 00paboTku. CTaHKU IJIsi OTJAEIOYHBIX METOJIOB JIEKTPO-
dbu3nyeckoir 00pabOTKH, SJICKTPOIIOJUPOBAHNUE, METOJIBI JTOCTHXKCHHUSI TOYHOCTH U
KauecTBa MOBEPXHOCTHOTO Cos AeTanei. CTaHKu 411 00pabOTKH SIIEKTPOXHUMHUYIE-



cKkuMU MeToaaMu. OCHOBHBIE BUABI 3JIEKTPOXMMHUYECKON 00pabOTKU: HEMpephIB-
Hasl, UMITYJIbCHAA, IIUKINYecKas. BoIOOp MX onTUMaIbHOM MOCIeI0BATENLHOCTH U
napameTpoB, 3aKOHOMEPHOCTH aHOJHOT'O PACTBOPEHUS, DJEKTPOJIUTHI, KOHCTPYK-
IIMU KaTOJIOB. Y CTAHOBKH JIJISl DJIEKTPOXUMHUUECKOU 00paOOTKH TUIIOBBIX JCTaJICH.
CpencTBa uHTeHCU(PUKAIIMK TpoIiecca 00pabOTKU. ABTOMATU3AIIUS IIEKTPOXUMU-
yeckoro obopyaoBanusi. CTaHKU JJi JTy4EBBIX METOJ0B 00pabOTKH: 3JIEKTPOHHO-
aydeBasi 00paboTka W Ja3zepHas 00padOTKa, MPUHIMIBI JEHCTBUS M (PU3MUECKHE
CXEMBbI, yCTaHOBKH, 001acTH puMeHeHus1. OCHOBHBIE MOJIOKEHUSI IKOHOMUKU; (u-
3UYECKHE CXEMBbI, TPUMEHEHUE B U3/enusax npudopoctpoenus. Ctanku s oOpa-
00TKM KOMOMHHUPOBAHHBIMHU METOJIaMH, UxX kiaccupukanus. CTaHKU A1 pabOTKH
AIIEKTPOKOHTAKTHBIMU U aHOAHO-MEXaHUYECKUMHU METOAaMU; (PU3UUECKUE CXEMBI,
TEXHOJIOTHUECKHUE YCTAaHOBKH, 00JaCTH MTPUMEHEHUS.

2.4. Co3nanne, BKJIKYAs NMPOCKTHPOBAHNE, PAacUeThbl 1 ONTHMHU3ALMIO,
apaMeTpoB padoyero HHCTPYMEHTA U APYTrHX KOMIIOHEHTOB 000pyl10BaHMS,
o0ecrnevyHBAOIIMX TEXHUYECKH U IKOHOMHYECKH d(P(PeKTHBHBIE NPOLECChI 00-
padoTKu.

Posib 1 3HaUeHHE pexyUIMX UHCTPYMEHTOB B MeTaioo0paboTke. Tumosble
3aJ]auM U 3Talbl IPOEKTUPOBAHUS PEXKYIIUX UHCTPYMEHTOB. CIIOCOOBI IPOEKTUPO-
BaHMs1. OYHKIIMOHAIIBHO-CTPYKTYPHAsi MOJENb PEXYLIEr0o HHCTpyMeHTa. HazHaue-
HUE KOHCTPYKTUBHO-TE€OMETPUUECKUX MMAPAMETPOB PEKYILIET0 MHCTPYMEHTA B CO-
OTBETCTBUU C TpeOOBaHUAMHM Ipolecca pe3anus. OCOOEHHOCTH MPOECKTUPOBAHMS
PEXYLIMX UHCTPYMEHTOB JIJIs1 pa3JIMYHbIX BUJOB 00pabOTKH. MeTo1bl KperuieHus u
0asupoBaHus. bazupoBaHue U KpeIJIEHUE PEKYIIUX 3JIEMEHTOB COOPHBIX MHCTPY-
MEHTOB. TpeOOBaHMS K KOHCTPYKIIMH KPEMEKHO-MPUCOEAMHUTEIBHON (KOPITYCHOM)
YaCTU UHCTPYMEHTOB IIPU CKOPOCTHOM U CBEPXCKOPOCTHOM 00paboTke. CTaHmapTH-
3alus U cepTU(UKALMS PEKYILIUX HHCTPYMEHTOB. AJITOPUTMHU3ALUS [IPOLIETYp pac-
4yeTa U IPOEeKTUpOBaHuA pexyuiero nHctpyMenrta. CAIIP pexymiero uHCTpyMeHTa.
JlononHuTeIbHBIE TPEOOBAHUS K MHCTPYMEHTaM B KPYMHOCEPUIHOM M aBTOMAaTH-
3UPOBAaHHOM OM3BOJCTBE: HA arperarHblX CTaHKaX, aBTOMAaTUYECKHUX JIMHMSX, Ha
crankax ¢ UI1Y, MHOorouenesbix Tankax, I TI-monyisix. Hactpoiika uHCTpymMeHTa Ha
pa3Mep Ha CTaHKE M BHE CTaHKA. MeTo/1bl aBTOMAaTHYECKON KOPPEKLINH ITOJI0KEHUS
PEXKYLIEro HHCTpyMEHTa. BXOAHOM KOHTPOJIb HUHCTPYMEHTOB. MIHCTpyMeHTanbHOE
oOecrieueHue pa3IuyHbIX MPOU3BOACTB. [lepcrekTuBbl pa3BUTHSI KOHCTPYKIUHI pe-
KYIIUX UTHCTPYMEHTOB.

2.5. Co3nanue 000py10BaHUA U HHCTPYMEHTOB JISI HOBBIX TEXHOJI0THYe-
CKHX IPOLECCOB MEXaHMYECKON M (PU3UKO-TEXHUYECKOI 00padoTKH.

Kinaccuduxanuys cymecTBYOIUX METOI0B (PU3UKO-XUMHUUECKON 00paboTKu
Y TEOPETUYECKNE MPEANOCHUIKM CO3AaHUsl NIPUHIMINAIBHO HOBBIX HA OCHOBE HC-
M0JIb30BaHMUsI COBOKYITHOCTH U3BECTHBIX (PU3NYECKUX, XUMHUUECKUX U APYTUX SIBJIE-
Huil. [TonsTHe 0 Kiacce 00pabOTKH pe3aHueM (MEXaHUYECKOe, TEIIOBOE, dJIEKTPU-
YecKoe, XUMHUUEeCKoe, KOMOMHUPOBAHHOE), TPYIITE, XapaKTepU3yIOLIeHcs: onpee-



JICHHBIMH (PU3UKO-XUMHUYECKIM MEXAaHU3MOM pe3aHus (Harpumep, mia3MeHHO-Me-
XaHW4YeCKas 00paboTKa pe3aHneM) U METO/Ie KOHKPETHOW pean3aliy ONpeIeicH-
HOI 00pa0OTKM pe3aHueM (Hampumep, IIa3MeHHO-MeXxaHndeckas 00paboTka TBep-
JOCTIJIaBHBIM HHCTPYMEHTOM). ABTOMATH3allMsl AJIEKTPOIPO3HUOHHBIX KOMHPO-
BaJIbHO-TIPOIIIMBOYHBIX M BBIPE3HBIX CTAHKOB. Cpe/ICTBA M yCTPOMCTBA aBTOMATH3a-
uu. CTaHKU-MOJyJI. Y CTPOMCTBA, COOOIIAIONINE OPOUTANILHBIE IBMKCHUUS DJICK-
TPOIY-UHCTPYMEHTY.

2.6. UccnenoBanue BJIMSHHUS Pe:KMMOB 00padOTKHM HA CWIbI pe3aHMs,
TeMIIEPaTypy, CTONKOCTb HHCTPYMEHTA U IMHAMHYECKYI0 ’KeCTKOCTh 000Py/10-
BaHMuSI.

OCHOBHBIE KpPUTEPUU PAOOTOCIIOCOOHOCTH CTAHKOB, MPOU3BOJUTEIIBHOCTD,
HavyajbHas U C yUYETOM TEMIEPATYPHBIX AedOopMalnii MPOYHOCTh, KECTKOCTh, U3HO-
COCTOMKOCTb, YCTOMYMBOCTh. PacueTsl cui pe3anus. Mx meroguka. MHCTpyMmEH-
TaJIbHbIC MaTepUaJIbl, UX BUJBI M 00JIACTHU NMPUMEHEHUs. BUbl M3HOCA, KPUTEPUH
CMEHBI HHCTPYMEHTA U CIIOCOOBI IMTOBBIIICHUSI €r0 CTOHKOCTH. [ToHsATHE 0 CTOMKOCTH
HHCTPYMEHTA; TUIOBas reoMeTpruUecKas KapTUHA M3HOCAa PadOUYMX MOBEPXHOCTEH
HHCTPYMEHTA MPHU MEXaHUUECKOM 00paboTKe, €ro 3aBUCUMOCTh OT BHJ1a 00padaThI-
BAaEMOI'0 MaTepuasa, onepalnu, peKMMOB PE3aHus; MOHATHE O KPUBBIX U3HOCA WH-
CTPYMEHTOB U IIEpUO/Ie CTOMKOCTH. KpuTepun 3aTymieHuss ”HCTPYMEHTA; UX Ha3Ha-
YEHHE B 3aBUCMMOCTH OT BHJIa OINIEPALIMU U TUIIA UHCTPYMEHTA. TE€XHOJIOTrNYECKue
KPUTEPUU 3aTYIUICHHUS U TIOHATHE PAa3MEPHOTO M3HOCA PA3TIMYHBIX BUIOB UHCTPY-
MeHTa. PU3NYECKHEe OCHOBBI M3HAIIIMBAHUSI MHCTPYMEHTA; TOHSATHE 00 a0pa3suBHOM,
aare3noHHOM, MU dy3MOHHOM U OKUCIUTENIbHBIX MEXaHU3Max u3HamuBaHus. O0-
M MEXAHU3M U3HOCA MHCTPYMEHTA; MHTEHCUBHOCTh M3HOCA, €r0 MOJEIIH.

2.7. HoBble TeXHOJIOTHYECKHE MPOLECChl MEXaHNYeCKOH U (PU3UKO-TeX-
HMYeCKOi 00padOTKN U cO31aHHue 000PYIOBAHUA U HHCTPYMEHTOB IJIsl UX pea-
JIM3ANH.

OcCHOBHbBIE HampaBJEHUSI CO3JaHUSI BBICOKOIIPOU3BOJIUTEIIBHBIX MPOLIECCOB
pe3anusi. Pusndeckre 0COOEHHOCTH U TEXHOJIOTMYECKHE MOKa3aTesId CKOPOCTHOIO
¥ CUJIOBOTO PE3aHUs, TOHKOTO TOUEHHUS M PacTauuBaHUs, TUTIOBBIE KOHCTPYKIIUU
WHCTPYMEHTA, PEXKUMBI pe3aHusi, 00acTu mpuMeHenus. [Iporeccrl pe3anus ¢ oco-
ObIMM KHHEMATHYECKUMH U (U3UUYECKUMU CXEeMaMH OOpabOTKH: pPOTAIIMOHHOE
(Operoriee) U BUOpalIMOHHOE pe3aHue, B TOM YHCIIE YIbTPa3ByKOBOE U UTiiodpese-
pOBaHUE; HAHOTEXHOJOTUYECKUE METO/IbI 00paboTKH. KOMOMHMPOBAHHBIE METOBI
00paboTKH pe3aHreM, COBMEIAIOIIEE BO3CHCTBHE HA MaTeprall CHUMaeMOro CIost
HECKOJIbKUX (DU3NYECKUX U XUMUUECKUX sIBJICHUM. Pe3anne B crieuaibHbIX TEXHO-
JIOTUYECKHUX Cpe/laX, C OMepekaronuM miactuueckuM aedopmupoBanrem (OI1JI),
HarpeBoM (TEpMOPE3AHUE), DIIEKTPOMEXAHUUECKHE METObI JIE3BUMHOTO PE3AHUS U
XUMHUKO-MEXaHUYECKUE METO/Ibl abpa3uBHON 00paboTKu. [lepcrnekTuBbI pa3BuTHs
KOMOWHUPOBAHHBIX METOJIOB 00Pa0OTKH pEe3aHUEM.

3. MIEPEYEHb OCHOBHOM ¥ JONMOJTHUTEJbHOM

YYEBHOM JINTEPETYPBI
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3.1. OcHoBHas1 JIUTEPATYypPA IJIA OATOTOBKH:

1. I'peunmnukoB, B.A. Pexymmue wHcTpyMmMeHTH / B.A. I'peynmiHukos,
C.H. I'puropsees, A.I'. Cxuptnanze u ap. — Crapeiit Ockon: THT, 2012. — 388c.

2. Cycno A.T'., lansckuii A.M. Hay4yHbie OCHOBBI TEXHOJIOTHMH MAaIIMHO-
ctpoerus. M.: Mamunoctpoenue, 2002. TexHomorust MamuHOCTpOoeHus: YueO. s
By30B. B2 1. T. 1.

3. VYrenkos, B.M. [IpoektupoBaHre aBTOMaTU3UPOBAHHBIX CTAHKOB U KOM-
IJIEKCOB: YYE€OHUK JIJIsl CTYJIEHTOB By30B, O0y4YarOIIMXCA [0 HApPaBJIEHUIO " TexXHO-
JIOTUYECKHE MAIIMHBI U 000pyaoBaHue" U crienuanbHOCTH "lIpoekTupoBaHue TeX-
HHYECKUX U TeXHOoJorndyeckux komiiekcos" / B.M. Yrenkos, I H. Bacunabes, b.M.
Amurpues, B.B. u ap.; pen. ILLM. Uepnsauckuii. — Mocksa: M3a-so MI'TY nm. H.O.
baymana, 2012. — 303 c.

4. OCHOBBI TEXHOJIOTHU MaluHOCTpoeHus. 2-¢ u3. /B.M. bypres, A.C. Ba-
cuibeB, A.M. Jlansckuit u ap.; [lox pen. A.M. Jlansckoro. M.: U3g-Bo MI'TY,
2001. TexHOJMIOTHUS MAIIMHOCTPOEHHUS: Yuel. 7ist By30B. B 2 1. T. 2:

5. Aptamonos, E.B. B3auMocBsi3b siBJIeHUI NpU pe3aHUN METAJUIOB U TEM-
nepaTypHeii GakTop: yueOHOe mocodue Jjisi CTYJIEHTOB BY30B, O0yUYaIOIIUXCS 10
HaIpaBJICHUIO MOJATOTOBKH "KOHCTPYKTOPCKO-TEXHOJIOTUYECKOe 00eclieueHue Ma-
HIMHOCTPOUTENbHBIX MTpou3BoACcTB" / E.B. Apramonos, /[.B. BacuibeB, M. X. VTe-
meB. — Tromenb: TroMI'HI'Y, 2014. — 150 c.

6. IlpomsBoactBo MammH: 2-¢ u3a. /B.M. Bypres, A.C. Bacuiben, O.M.
Hees u np.; [lox pen. I'.11. MenbsaukoBa. M.: U3n-so MI'TY, 2001.

7. T'peunmnuxoB, B.A. IIpoueccsl u onepauu (GopmMooOpa3oBaHUs U HH-
cTpyMeHTanbHas TexHuka / B.A. I'peuniinukoB, C.H. I'puropses, C.B. JlykuHna,
FO.M. ConomennieB, A.I'. Cxuptnanze, B.1. BnacoB. — Yuebnuk. — M.: MI'TY
«CTAHKHWH»: Anyc-K, 2006. — 280 c.

8. Konecor U.H. OCHOBBI TEXHOJIOTUU MAIIMHOCTPOCHUS: Y4eO. IJIsi MaIlu-
HOCTPOMT. CIIell. By30B. 2-€ U3/l., uctp. M.: Beicur. mik., 1999. Mamunoctpoenue.

9. Apramonos, E.B. I[IpoektupoBanue u sKcrtyaTausi COOpHBIX UHCTPY-
MEHTOB C CMEHHBIMU TBEPJIOCIUIABHBIMU IJIACTUHAMU: yueOHOE 1ocoOue s CTy-
JIEHTOB BY30B, OOYYaIOIIMXCSl IO HampamieHUIo noArotoBku "KoHcTpykTopcko-
TEXHOJIOTUYECKOE 00eCIIeYeHNE MAIIMHOCTPOUTEIBHBIX Mpou3BocTB" / E.B. ApTta-
moHoB, T.E. Ilomuranosa, M.X. Ytemen. — Ttomens: TromI'HI'Y, 2013. — 88 c.

10. Dumuknonequsa. T. III-3: TexHomorus M3roToBIECHUSA AETAJEH MAaIlUH
/A M. Hanwckuii, A.I'. Cycnog, F0.®. Hazapos u ap.; [Tog o6m1. pea. A.I'. Cycnoa.
M.: Mammnoctpoenue, 2000.

11. Bepemaka, A.C. Pe3anue marepuanon: yueonuk / A.C. Bepemiaka, B.C.
Kymuep — M.: Bercmr. k., 2009. — 535c¢.

12. Mammnoctpoenune. Durukioneaus. T. 111-4: Coopka mammn /HO.M. Co-
aomeHrteB., A.A. I'yceB u ap.; [lox o6m. pen. FO.M. ConomennieBa. M.: MarmuHo-
ctpoenue, 2000.

13. Macios, A.P. UHcTpyMeHTanbHbIE CHCTEMBI MAIIMHOCTPOUTEIBHBIX TIPO-
u3BOACTB: yueOHuk / A.P. Macnos. — M.: Mammnoctpoenue, 2006. — 336 c.
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14. CnpaBounuk TexHonora-mMamHoctpoutens; B 2 1. /Ilox pen. A.M. Jlans-
ckoro, A.I'. Kocunosoii, P.K. MemepsikoBa, A.I'. CycnoBa. 5-¢ uzg., nepepad. u
non. M.: Mamunoctpoenue, 2001.

15. I'peuninukoB, B.A. MHcTpyMeHTalbHOE OOecIieueHre aBTOMATU3UPO-
BaHHOTrO Tipou3BojicTBa / B.A. I'peunmnukoB, A.P. Macnos, F0.M. CosioMeHIIeB;
nop pea. FO.M. Conomenuiea. — M.: Beicu. k., 2001 — 271 c.

16. TexHonmoOrM4ecKass HACICACTBEHHOCTh B MAITMHOCTPOUTEIBHOM ITPOM3-
BozcTBe/ A.M. Jlansckmii, b.M. ba3pos, A.C. Bacunses u ap.; [log pea. A.M. Jlanb-
ckoro. M.: Uzn-Bo MAU, 2000. Cycnos A.T.

17. KayecTBO MOBEPXHOCTHOIO €JOs AeTaieil mammH. M.: MammHocTpoe-
Hue, 2000. baspos b.M. MoaynbHast TEXHOJIOTMA B MAlIMHOCTpOeHUU. M.: Mamm-
HOoCTpoeHue, 2001.

18. Ponuonog, b.B. Metamnopexymiuii uHCTpyMeHT: yueOHoe ocooue / b.B.
Ponanonos. — Yensounck: Mzmarenscto FOYpI'Y, 2007. — 117 c.

19. llanamos, B. I'. MaTemaTudyeckoe MOeIMpOBaHUE TIPU PE3aHUN METAJI-
J0B: yueOoHoe nocobue / B.I'. llanamoB. — Yensbuuck: MU3a-so IOYpI'Y, 2007. —
134 c.

20. [llamamon, B.I'. Tlpuknagaeie 3a7auu MOJCIUPOBAHKUSA M ONTUMHU3AIMU
pexylien yacT uHCTpyMeHTa: yuyeoHoe nocodue / B.I'. [llanamoB. — YensaOuHck:
N3n-so UI'TY, 1996. — 57 c.

21. Ilanamos, B.I'. MonenupoBanue nipu ppe3epoBannn: yaeOHOE mocooue /
B.I'. llanamos. — Yensounck: Usn-so UI'TY, 1997. — 141 c.

22. lllypoBa, A. B. Pacuer WHCTpyMEHTOB METOJIOM KOHEYHBIX IJIEMEHTOB
VY4eb. nocobue A. B. Illyposa; FOx.-Ypaiu. roc. yu-T, Kad. CTranku u HHCTpyMEHT;
HOVYpI'Y. - Yenabunck: M3natensctBo FOYpI'Y, 2005. - 37,[1] c.

23. KoxeBHukos, J[.B. Pexymuit unctpyment: yueonuk miis sy3os / J1.B. Ko-
’)keBHUKOB, B.A. I'peunminukoB, C.B. Kupcanos, B.I. Kokapes, A.I'. Cxuptiange;
nox penakuuen C.B. Kupcanoa. — M.: Mamunoctpoenue, 2004. — 512 c.

24. MowuceeB, B.®. Uuctpymenransubie Matepuaibl. Monorpadus / B.O.
Moucees, C.H. I'puropses. — M.: U1l MI'TY «Crankun»: Anyc-K, 2005. — 248 c.

25. ABpamoBa, T.M. Metainopexymue cranku: yueonuk. B 2 1. / T.M. AB-
pamoBa, B.B. bymyes, JI.AI. 'unosout u np.; nox pex. B.B. bymyesa. — M.: Mamu-
HocTpoenue, 2011 — 608 c.

26. borogyxoB, C.M. TexHonmoruueckue MNpolEcChl B MAIIMHOCTPOEHUH:
yue0. 1t By30B / C.W. boronyxos, E.B. bonmapenko, A.I'. Cxuptnaaze, P.M. Cy-
nerimanoB, A.[l. [Ipockypun; oz o6mi. pea. C.H1. boroayxosa. — M.: MamuHocTpO-
enue, 2009. — 640 c.

27. Apramonos, E.B. Pacuer u npoekTupoBaHWE CMEHHBIX PEXKYIIMX IUIa-
CTUH U cOOpHBIX MHCTpyMeHTOB. Monorpadus / E.B. Apramonos, T.E. [Tomura-
noBa, M.X. Yremes; mox oomei pea. M. X. Yremena. — Tromens: TroM[HI'Y, 2011.
—156c.
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28. Apramonos, E.B. [Ipounocts u paboTocnocoOHOCTh CMEHHBIX TBEPIIO-
CIUTABHBIX IJIACTUH COOPHBIX PEXYIIUX UHCTpyMeHTOB. MoHorpadus / E.B. Apra-
MoOHOB. — Tromens: TroMI'HI'Y, 2003. —192 c.

29. Apramonos, E.B. Hamnpsixenno-negopMupoBaHHOE COCTOSIHUE U MPOY-
HOCTb PEXYIIHUX JIEMEHTOB HHCTpyMeHTOB. Monorpadus / E.B. Apramonos, 1. A.
Edumorny, H.U. Cmonun, M.X. VYtemes; noa pen. M.X. Yremena. — M.: OO0
«Henpa: buznecuentp», 2001. —199 c.

30. Bepemaka, A.C. PaboToCriocOOHOCTh peXyIEero MHCTPYMEHTA ¢ U3HOCO-
crorikumu nokpeiTusimu / A.C. Bepemiaka. — M.: Mammnoctpoenue, 2000. — 336 c.

3.2. lonoJiHMTe/IbHASA JJUTEpaTypa

1. BBenenre B MaTeMaTUueCKOe MOJIeTUpoBaHue: yueOHoe nocobue / B.H.
Ammmxmun, M.b. I'ntman, 1U.93. Kennep u ap.; llox pen. I1.B. Tpycosa. — M.: Jloroc,
2004. — 440 c.

2. I'mypman, B.E. Teopust BeposaTHOCTEH M MaTemaTH4ecKasi CTaTHUCTHKA:
yueOHoe nocooue / B.E. 'mypman — 2-e uza. — M.: Beicias mik., 1999. — 479 c.

3. 3apy6uHn, B. C. Marematnueckoe MOJCIUPOBAHUE B TEXHUKE: YUSOHUK JJIs
By30B/ [lox pen. B. C. 3apy6una, A. I1. Kpumenko. — 2-e u3., creop. — M.: 3n-Bo
MI'TY um H O baymana, 2003. — 496 c.

4. Koponés, A.JI. Komnsiorepnoe moaenupoBanue / A.JI. Koponés. — M.:
BMHOM. Jla6oparopus 3nanuit, 2010. — 230 c.

5. Koponés, A.JI. KomnbrorepHoe MoaenupoBanue. JIabopatopHblid MpaKkTH-
kyM / AJL. Koponés. — M.: BUHOM. JlabopaTtopus 3Hanuii, 2012. — 296 c.

6. Penauxo, C.H. 3ammra uHTEIEKTYaaIpHON cOOCTBEHHOCTH TEKCT KOH-
cnekT jgekuuii /C. H. Penaukos — Yensounck: M3narensckuit Lentp FOYpI'Y, 2010.
—43c.

4. YCJI0OBUSA AOITYCKA K OK3AMEHY

CrenuanbHbIX YCIOBUM HET.

5. MPOOEAYPA NPOBEJAEHUA DK3AMEHA

[Tpuém sK3amMeHa OCYIIECTBISIETCSI B CPOKU, YCTAHOBJIECHHBIE YHUBEPCUTETOM
Y TMYHOTO 3asBJICHUSI TIOCTYTAIOIIET0. DK3aMeH MPOBOIUTCS B TUCbMEHHOU (popMe.
Couckarento mpeasiaraeTcsi OTBETUTh Ha 4YeTbipe Borpoca. [lo BO3MOXKHOCTH
HaIIPaBJIICHHOCTh BOIPOCOB COIIACYETCS C YYETOM HANPaBJIEHUS JUCCEPTALUOHHON
paboThl. J1J1st MOATOTOBKM OTBETOB Ha BOMPOCHI MpeaocTasisgercs 50-60 MuH. 3atem
OTBETHI OLICHUBAIOTCA NMPUEMHONU KOMUCCUEHN. [Ipy BOZHUKHOBEHUH Pa3HOIIACUM
MIPOBOJUTCS YCTHOE coOeceI0BaHuE 0 3aJaHHBIM BorpocaM. B 3ToM citydae moxer
ObITh 3a71aHO 3-10 BompocoB. OKoHYATENIbHAS OIEHKA OMPEACNIIeTCSl KaK CpeHe-
apu(pMeTHYeCKOe 3HaYEHUE OLIEHOK YJIEHOB MPUEMHON KOMHUCCHUHU.
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5.1. Kputepuu ouneHuBaHHs OTBETOB

MaxkcuMmaibHasi OLIEHKa 10 Ka)KA0OMY BOIIpOCYy oleHuBaroTcs 1o 20 6amios.
MaxkcumanbHast cymma 6amios — 100.

Bormpocsl 1o BceM paszesiaMm OUEHUBAIOTCS MO 4 MoKa3aTessiM:

1. IlomHOTA OTBETA.

2. OTBETHI Ha JOMOJIHUTEIBHBIE BOITPOCHI.

3. CnocoOGHOCTh CAaMOCTOSITENBHO aHATU3UPOBATH HH(OPMALHIO.

4. Jloruka u3n0KeHUsI MaTepraa.

[Tokxazarenu U KpUTEpUHU OLICHUBAHUS [IPUBEACHBI B TAOIHIIE.

Ta6nHua — Ilokazarenu u KPUTCPHUH OICHUBAHWS OTBCTOB HA BOIIPOCHI

IHoka3zarean

Kpurepuu ouennBanus

1. ITomHOTA OTBETA

BricraBnsieTcsi 6ami, COOTBETCTBYIOIIUN OJHOMY M3 KpHUTE-
pHEB:

5 6auIoB — pa3BEepHYTHIN U MOJHBIN OTBET Ha BOIIPOC;

4 Gana — mpaBUJIbHBIA OTBET HA BOIPOC C HETOYHOCTSIMU B U3-
JIO’KEHHUH OTJEIbHBIX MOJOKECHHUIA;

3 Gajuta — B 1IeJIOM IIPABWJIBHBIN OTBET Ha BOIPOC, HO C OIIUO-
KaMU B U3JIOKEHUHU OT/ACIIbHBIX TTOJIOKEHU;

2 Gamia — OTBET COJEPKUT IpyOble OIINOKH;

0 6asI0B — B OTBETE HE CO/IEPIKATCS CBEJICHUSI IO CYIIECTBY BO-
poca;

2. OTBETHI HA OIIOJ-
HUTEJIbHBIE BOIIPOCHI

3anaroTcs 3 JOMOJHUTEIBHBIX BOIPOCA, MPEAITONATraoIIMNX KO-
poTKHe OTBeThl. BricTaBnsiercss Oaiiji, COOTBETCTBYIOIIUNA OJI-
HOMY U3 KpUTEPUEB:

5 6annoB — AaHbl BEpHbIE OTBETHI HA BCE BOMPOCHI;

4 Gayuta — 1aHbl BEpHbIE OTBETHI HAa 2 BOMPOCa;

2 Oajuta — J1aH BEpHBINA OTBET Ha 1 Bompoc

0 6aJJIOB — HET OTBETOB.

3. CriocoOHOCTE ca-
MOCTOSITEJILHO aHaIU-
3UpoBaTh HHPOpMa-
LU0

OO6mwmit 6ana mpu OIEHKE CKJIAABIBACTCS U3 CIACAYIOIINX KpH-
TEPHEB:

- HAIM4YHe MIPUMEPOB € pacueTaMu U rpapukamu — 2 Gaia;

- BBIBOJIBI 00OCHOBAHBI — 2 0Oania;

- MCIIOJIb30BAHKE JIOMOJIHUTEIHHOW TEXHUYECKOUW JIUTEPATYPHI
— 1 Oam;

4. Jloruka u3NnoXeHus
MaTepuaa

OO6mwmit 6ana mpu OIEHKE CKIAABIBACTCS U3 CIACAYIOIINX KpH-
TEPHEB:

- HaJWYHeE T1IJ1aHa OTBETa — 2 Oasia;

- BBIJICP)KUBAHUE TTPUYUHO-CIICJICTBEHHOM CBSI3M — 2 OaJla;

- (hopMyITMpPOBKA BBIBOJIOB M3JI0KEHHOTO — 1 OajuI.
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