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BCTYIUTEJIBHOTO UCIIBITAaHUS J1 noctynarmux B 2021 rogy B Mmaructparypy
Ha HanpapJIeHUE MOATOTOBKHU
15.04.02 TexHosiornyecKkue MAIMHBI 1 000PYy/10BaAHUE
0 MPOTPpaMMe MarucTpaTyphbl
15.04.02.03 XuMu4ecKoe MAIIUHO- U ANMIAPATOCTPOEHHUE

Paznea 1.
Jucyunnuna "TUIIOBBIE MAIIIMHBI U ATITIAPATHI"

[lopsmox pa3paboTKM HOBOrO wH3Aenus © MojaepHH3anuu 6a3zoBoro. CoznaHue
aHAIUTUYECKUX U GU3NUYECKUX MOJIeNiel (MaKeTOB) AJIs PEeIIeHUs 3aaui IPOEKTUPOBAHHUS.

OcHoBHBIE TpeOOBaHUS, NPEABIBISIEMbIE K MPOCKTUPYEMOMY WA BBIOMpPAEMOMY
o0opynoBanuio. TpeboBaHHS KOHCTPYKTUBHOTO COBEPILIEHCTBA. TpeOOBaHUS MEXaHUYECKOU
HAJCKHOCTH  oOopynoBaHus.  TpeOoBaHUS K  OKCIUIyaTallMOHHBIM  TapaMeTpam
TEXHOJOTMYECKOro 000pyA0BaHU.

[IpoekTHbIEe cTaauu pa3pabOTKH TEXHOJIOTHYEeCcKoro obopymoBanus. Knaccudpukarus
U3IENUil UM KOHCTPYKTOPCKHX JOKYMEHTOB. Koapl Ki1acCH(pUKAIMOHHBIX XapaKTepUCTHK
m3genuii. Bugel  gokymentoB. Koawsl  mokymentoB.  HomeHkiaTypa — JJOKYMEHTOB,
pa3pabaTbIBaeMbIX Ha U3JIEIHS, B 3aBUCIMOCTH OT CTaAuii pa3paboTKH.

VYcnoBust paboThl KOHCTPYKIIMOHHBIX MAaTepUajioB B MPOMBIIIIEHHOCTU. TpeOoBaHwMs,
HpeabsaBisieMble K KOHCTPYKIIMOHHBIM MaTepHuajaM. YUeT SBICHHH KOPPO3UU M 3PO3UU IPH
NPOEKTUPOBAHUU. AJTOPUTM BBHIOOpPA KOHCTPYKIMOHHBIX MarepHuaioB. KOHCTpyKIIMOHHBIE
MaTepuabl HA OCHOBE kenes3a. LIBeTHble MeTauibl U criaBel. Hemeramnnueckue MatepHuaisl
HEOPTaHMYECKOTO M OPraHMYECKOro MPOUCXOXKACHUA. MeETOoNbl 3alIUThl TEXHOJIOTUYECKOTO
00Opy/lOBaHUsl OT BO3JEUCTBUS arpecCMBHBIX cpel. MeTalinueckue W HeMeTalTMYecKHe
3amuTHBIe TMOKphITUA. OOpaboTka mepepabaTbiBaeMO Cpeapl HHTHOUTOpaMH KOPPO3HUH.
DJEKTPOXUMHUECKHUE METO/IbI 3aIIMThI: MPOTEKTOPHAS, KATOJAHASA U aHOHAS 3alUTA.

Knaccudukanuss ammaparoB. IlpaBmma ycTpoiictBa u  0€30macHOM  3KCIUTyaTalluy
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COCy/l0B, paloTalIMX TOJ JAaBieHueM. EMKocTHble ammapaTsl — TpeOOBaHUS K
KOHCTPYMPOBAHUIO, U3TOTOBJICHUIO, UCTIBITAHUSIM U 3KCIUTyaTallMu. EMKOCTHOE 000pyZ0BaHME
OOIIENPOMBIIIIIEHHOTO Ha3HAYEHUSI.

TemooOMeHHbIE anmapaTel — MOHATHS, Ipynnbl. Poib TemooOMEHHON amnmapaTypbl.
HcTouHuky Temiia U MeTo/ibl HarpeBaHus. TpeboBaHus K TEIIOHOCUTENSIM. CXeMbl ABUKECHHUS
IIOTOKOB B TeII000MeHHUKax. CMeCUTENbHbIE TEIII000MEHHUKH. OCOOEHHOCTH KOHCTPYKLMU
CMECHUTENBHBIX TEIJIOOOMEHHUKOB C «OCTPBIM» HapoM. TemmooOMEHHUKH C JABOWHBIMH
CTEHKaMH THMa amnmapartoB c pyoOamkoil. Tumbl pybamek. CrocoObl KperieHus pyoOarex.
3MeeBUKOBbIE  pyOamku. Amnmapatel € MOTPY)XHBIMH  3MeeBHKaMu. J[ByXTpyOHbIe
TerI000MEeHHUKH. TermnooOMeHHUKH Tumna «Tpyba B TpyoOe». TemnooOMeHHUKH ¢ TpyOKamu
Ounpaa. KoxyxoTpyOHbIE TEMIOOOMEHHUKM C HENOJABWXHBIMUA TPYOHBIMH pPEIIETKAMHU.
CriocoObl kperyieHusl TpyOHOH penieTKu K KOpIycy TermnooOMeHHHKa. CXeMbl pa3MelIeHus U
crocoObl KpemieHus: TpyO B TpyOHbIX pemieTkax. Has3HaueHue © TUIBI MEPETOPOIOK
(npononbHble U TomnepedHbie). CrnocoObl KOMIEHCAlMM HEPAaBHOMEPHOCTH TEMIIEPATypPHBIX
nepopManuii B TEIUIOOOMEHHBbIX ammapaTtax. KoxXyxoTpyOHble ammapaTbl ¢ IIJIaBaroLIei
rojoBkoi. KoHCTpyKIMM Iu1aBaroMX rojIoBOK. TEerIOOOMEHHUKH C M30THYTBIMU TpyOamu.
KoHncTpykuunn TemiooOMeHHUKOB ¢ U-00pa3HbiMu TpyOkamu. CrnivpanbHble TETIIOOOMEHHUKY.
[InactuHuaTele  TemIOOOMEHHMKH. PereHepaTuBHble — anmaparbl. TemnoBod — pacyer
PEKYIEPAaTUBHOIO TEMJIOOOMEHHMKA. ['MapaBiavueckuil pacueT TemI000MEeHHUKOB. Pacuer
CMECHUTENIbHBIX TEIJI00OMEHHUKOB. Pacuer TtemnoBoi wu3onsauuu. Ha3Hauenue u pacdyer
opeOpeHHBIX  moBepxHocTed.  CraHmapTuzamuss W yHUQHUKALUA  KOXKYXOTPYOHBIX
TEII0O0OMEHHUKOB.

Boimapusie ammapatel. Knaccudukanusi. OcHoBHbIe Tumbl. BbimapHble amnmapaThl C
€CTECTBEHHOM LUPKYJISALHAEH pacTBopa. lIneHodHbIe BbITApHBIEC aIaparbl. Y CTPOWCTBA IS
oOpa3oBaHMs YCTOMUMBOM TUIEHKH. POTOpHBIE MileHOUHBbIE amnmapaThl. BelmapHble anmapaTsl ¢
BBIHOCHOM I'PEIOILIEN KaMepOoH.

['openne ra3000pa3HbIX, JKUAKUX M TBEpAbIX ToIUMB. OlpeneneHue TemIoBOU
MOIIHOCTH IIPU TOPEHUU. Y CTPOMCTBA JJIsl CXKUTaHUs — KilacCU(UKaLMs FOPEIOK U IPUHIIMIT UX
paboThl, (GOpPCYHKH. Ammaparbl IyJIbCUPYIOIIETO TOPEHHs — MPUHIUN JEHCTBUSA M
UCII0JIb30BAaHUE TUISL MHTEHCU(PUKALIUU XUMHUKO-TEXHOIOTUYECKUX IIPOLIECCOB.
TepMoTexHOMIOTHUYECKHME NTPOLECChl. XUMUYECKHE U (PU3UKO-XUMHUYECKUE IPEBPALICHMUS.
Knaccugukanus, HazHaueHHE, KOHCTPYKTUBHBIE 3JIEMEHTHI Iieueil. BcmomorarenbHoe WU
TATOTYTHEBOE 000PYI0BaHNE.

Amnmapatbl KOJOHHOTO THIAa M HUX KOHCTPYKTHBHbIE ocoOeHHocTU. KoHcTpykimu
tapenok. KoHCTpykiuu nepenuBHbIX ycTpoicTB. [log0op THUIMOBBIX BHYTPEHHUX YCTPOMCTB.
Pacyer ocHOBHBIX »leMeHTOB ammapaToB. Pacuer Ha BeTpoBble Harpy3ku. OcOOEHHOCTH
pacuera Tapenb4yaThlX U HACAJT0YHBIX KOJIOHH.

XapakTepucTuka TporeccoB IeHTpudyrupoBanus. Kriaccudukamuss neHTpUPYT.
YerpoiictBo u mpuHIUI jAecTBUs LEeHTpUudyr. OCHOBHBIE Yy37bl. TEXHOJIOTUYECKUN W
IIPOYHOCTHOM pacyer.

[TepememmBatomue ycrpoiictsa. Knaccuduxamus. Obnactu npumeHeHus. OCHOBHbIE
TpeOoBaHus, npeabsBiIsieMble K MewmankaMm. IlpuBogsl memanok. Pacuer wmouiHoCTH,
noTpedsIeMOl MelaIKaMH.

XHAMHMYECKUE PEAKTOPBbl. XMMUYECKAE PEAaKUIMH U KUHETUKA XUMHUYECKHUX IPOLECCOB.
Knaccupukanus XuMHUECKMX peakTopoB. Peaktopbl mans  oOpaOOTKM KMIKHX — Cpen.
TexHOJIOrMYeCKU pacdyeT pEeaKkTOPOB-KOTIOB. PeakTopbl Uil Ta30KUIKOCTHBIX CHCTEM.
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Karanutnyeckue peakTopsl.

OOopynoBaHME MEXAaHMYECKMX IpOLecCOB. DyHKepbl, mUTaTeNM U  J103aTOPBHL.
Knaccugpukanus OyHKEpOB. DU3NKO-MEXaHUYECKUE CBOMCTBA 36pHUCTBIX "
HOPOLIKOOOpa3HbIX MaTEpUAOB M HX Y4YeT IpPHU pacyeTe YCTPOMCTB XpaHEHUS U BbIJAYU
ChITy4ux MpoAykToB. [loOynurenn wucredeHuss wmaTtepuaioB u3 OyHkepoB. Pacuer
OPOU3BOAUTENBHOCTH mnuTarene. I[IHeBMoTpaHcmopT. JIpoOMiKM IIEKOBBIE, KOHYCHBIE,
BaJIKOBBIE, MOJIOTKOBbIE. MeENbHUIIBI IIAPOBbIE, POJHMKOBBIC, BHOpAIOHHBIC, CTpPYHHBIE.
Knaccudukanusa marepuasioB. YCTpOMCTBO M NPHUHIMN JACUCTBUA TpoXoToB (O6apabaHHOTO,
BUOpanioOHHOT0). CMECUTEINHN CHITYYUX MaTepUAIOB — KOHCTPYKIIMU U PAacyeT.

OObopynoBaHue 171 pa3ieieHUs a3POAUCIEPCHBIX CUCTEM. A3PO30JIM — BHU/IbI, CBOMCTBA.
Knaccudukanus MeToq0B W 00OpYIOBaHUS MJs pa3leleHUs a’pOAMCIIEPCHBIX CHUCTEM.
O¢ddexTuBHOCTD yiaBIMBaHHsI. BOMpoCckl MPOMBIIIEHHOW M HKOJIOTMYECKON 0Oe30MacHOCTH.
Cyxoe MexaHHuyeckoe 00OpylOBaHME Ul Cemapalud a’pouclnepcHbIX cucteM. OTCTONHBIE
ra3oxo/ibl. ['Opu30HTANIBHBIE MBUIEOCAIUTENBHBIE KaMepbl 0€3M0JI0YHOr0 M IOJOYHOTO THUIIA.
BepTukanbHble NBLICOCAIUTEIBHBIE KaMepbl M cemaparopbl. Pacuer M mIpoeKkTupoBaHHE
IIBUICOCATUTENBHBIX KaMep. VIHepHnOHHbIE NbLICYJIOBUTENH. JKal03UiHBIEC NTBUICYJIOBUTENH.
[MuknoHsl (OAMHOYHBIE, TpPYNIOBBIE, OaTapeliHble, NPSIMOTOYHbIE). Pacuer LMKIOHOB.
Buxpesslie nbuieynoBurenn. OuncTka ra3zoB B ¢uibTpax. Knaccudukanus QuibTpyrommumx
neperopoiok. dunpTpoBaigbHble MaTepuaibl. PykaBHblE (DUIBTPBI — KOHCTPYKLHH, pacyer.
Bonokuucteie guiabtpsl. Mokpsie nbuieynoutenu. [Ipunmun neiictBus. IlpeumymectBa u
HEJOCTaTKHU. ['a30IpombIBaTeNM — MOJIbIE, HACALOYHBIE, TapeabyaThie, yIAPHO-UHEPLUOHHOTO
NENCTBUA, HUEHTPOOEKHOr O IEUCTBUS, CKOPOCTHBIE.

IIpumepHvie onpocuwi:

Anmapatbl KOJIOHHOTO TUIIA U UX KOHCTPYKTHUBHBIE OCOOCHHOCTH.

ByHnkepsl, nutarenu u no3atopsl. Knaccudukanus OyHKepoB.

BHyTpeHHUE yCTPOICTBA KOJIOHHBIX aIlllapaToB.

EmkocTHOE 000pynoBaHuE OOIIETIPOMBIIIEHHOTO Ha3HAYEHUSI.

EmkocTHbIE annapatsl — TpeOOBaHUS K KOHCTPYHUPOBAHUIO, U3TOTOBJIEHUIO, UCIIBITAHUSAM

Y DKCIUTyaTalnH.

Knaccugukanus BoimapHbIx annapatoB. [IpuHnun neicTBuys, BBIIAPHBIX allapaToB.

Knaccudukanus nzaenuii 1 KOHCTPYKTOPCKUX TOKYMEHTOB.

Krnaccudukanus MeTo10B 1 000py10BaHUS IS pa3/ieieHUs a3pPOAUCTIEPCHBIX CUCTEM.

9. Knaccudukauusa GunpTpyromux neperopook. OuiabTpoBagbHble MaTEPUAIbL.

10.Knaccudukanus, Ha3HaueHHE, KOHCTPYKTUBHBIE 3JIEMEHTHI IeUeH.

11.KoHCTpyKIIMM MOKPBIX MBUIEOJOBUTENEH.

12.Metozpl 3a1iUThl 000PYAOBaHUS OT BO3/IEHCTBUS arpECCUBHBIX CPEL.

13.0OcHOBHBIE TpeOOBaHUS, NPEABIABISIEMbIE K IPOCKTUPYEMOMY WIH BBIOMpPAEMOMY
000py10BaHUIO.

14.TlepememuBaroiue ycrpoiicta. Knaccuduxanus

15.Tlopsiok pa3pabOTKH HOBOTO U3AEIUS U MOJAEPHU3ALMU 0a30BOrO0.

16.IIprHIMN NEeHCTBHUSI HMHEPLUOHHBIX ITBUICYJIOBUTEIICH.

17.I1poekTHbIE CTa U pa3padOTKHU TEXHOIOTMYECKOr0 000py10BaHUsI.

18.Pacuer 1 MpOEKTUPOBAHKE NBLICOCATUTEIBHBIX KAMED.

19.Cmecurenu coimyunx MarepuainoB. KoHcTpykuuu.
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20.Cymmnku. Knaccudukamus cymmioxk.

21.TemnnoBas U30JSALUS TEXHOJIOTHYECKOr0 obopynoBanus. Haznauenue. Beibop panuo-
HaJIbHOM TOJIIIMHBI.

22.TennooOMEHHUKH C IUIaBarollei ronoBkoid. OCOOEHHOCTH UX YCTPOMCTBA, KOHCTPYK-
[[UM [JIABAIOLIUX [OJIOBOK.

23.TennooOMEHHBbIE anmaparbl — HOHATHS, TPYTIIIbI.

24. TennooOmenHble anmnapatsl. [lonstus. ['pynmsi.

25.TenmooOmennble anmaparbl. GaKTOPHI, BIUSIONIME HA BHIOOP KOHCTPYKIIMH TEII000-
MEHHUKOB.

26.TpebGoBanusi, NpeabsIBIIEMbIE K KOHCTPYKIIHOHHBIM MaTepUaIaM.

27.YCcTpONCTBO U MIPUHIIMII ACHCTBHUS TPOX0TOB (O0apabaHHOT0, BUOPALIMOHHOTO).

28.1enp 1 MOPSIIOK TEMIOBOTO pacyeTa peKynepaTUBHBIX TETNIOOOMEHHUKOB.

Paznea 11.
Jucyunauna "METO/[bI HAYYHO-TEXHUYECKOI' O TBOPYECTBA"

Hayunpie nmnpoOnembl W NOpPOTHBOPEYHs B  Pa3BUTUM  MAIIMHOCTPOMUTEIBLHOTO
IPOU3BOJICTBA. [IpoTuBopeuns MEXIY CYILLECTBYIOIIUMHU KOHLIECTIIHASMU
MalIMHOCTPOUTEIIBHOIO IIPOU3BOJACTBA U PAa3BUTHE HOBBIX MATEPUAJIOB, CIIABOB, IPOLIECCOB.
HayuHble wHccieoBaHusl O ONPEAEJIEHUIO TJIABHBIX 3aKOHOMEPHOCTEM M ONTHMH3alud
apaMeTPOB TEXHOJIOIMYECKUX MPOIIECCOB.

Knaccudukaiys OCHOBHBIX METOJOB TEXHHMUYECKOTO TBOPYECTBA. DBPUCTUUYECKUE METO-
Ibl, METOIbI (PYHKIIMOHATBHO-CTPYKTYPHOTO HCCJIEIOBAaHUS OOBEKTOB, KJIAaCC KOMOMHHPOBAH-
HBIX aJITOPUTMUYECKUX METOJIOB.

OcHOBHbBIE TIOHATHS TEOPUHU TUIAHUPOBAHUS dKcniepuMeHTa. OOBEKT HUCCIeI0BaHUs, €To
MPEACTABICHUE B BUJE «YEPHOrO SIIMKAa». BUIbl BXOJHBIX W BBIXOAHBIX NEPEMEHHBIX.
®axToppl, oOWIas XapakTepucTuka (akTopoB, (HAKTOPHOE MPOCTPAHCTBO. BbIXxOaHBIE
[OKa3aTeNM, XapaKTEPUCTHKA HCCIEIYyEMbIX CBOWCTB WJIM KadyeCTB — OTKIMK, (QYHKIHS
OTKJIMKA, TOBEPXHOCTh OTKJIMKA. DKCIEPUMEHT KaK CHUCTEMa OIlepaiuil, BO3IeHCTBUN U (WJIH)
HaOJIOJICHUI,  HalpaBJIEHHbIX HA  IOoJydyeHue uHPopmanuu 00  oObeKkTe IpH
UCCIIEI0BATEIBCKUX UCHIBITaHUAX. OMNBIT KaK OTAENbHAs JIEMEHTAPHAs YaCTh HKCIIEPUMEHTA.

BeposiTHOCTHast B3aMMOCBA3b MEXAY pPA3IMYHBIMU IE€PEMEHHBIMU. BBIOOpOUYHBIN
kodunmeHT koppessun. Jlunelinas perpeccusi. MeTon HauMeHbBIIMX KBajparoB. Pacuer
K03 (ULMEHTOB ypaBHEeHHs perpeccuu. lIpoBepka 3Ha4MMOCTH KOA(P(GUIUEHTOB YpaBHEHHUS
perpeccun. [IpoBepka aieKBaTHOCTH MaTeMaTUYECKONW MOJIEIH 00BEKTa UCCIIeI0OBaHus. MeTo
MHOXKECTBEHHOM Koppessiuuu. [IpocTenmme ciaydyan HEIMHEMHOM Koppersuuu. Meron
JIMHEapU3alnu.

PasnoBuaHOCTH MIIaHOB 3KcniepuMeHTa. OCHOBBI IOCTPOEHUSI MATEMATUYECKUX MOJIENEN
IUIAaHOB  3KcrepuMeHToB. WX  xapakrepuctuku. Kpurepum onTUMaibHOCTH — IUIAHOB
AKCIIEPUMEHTOB. Kputepuu onTuMaabHOCTH, CBSI3aHHBIE C TOYHOCTHIO OLIEHOK KO3 (OUIIMEHTOB
ypaBHeHUs perpeccuu. lIpaBuna peanuzanyuy dKCIEPUMEHTAIBHOIO IJIAHA Y IPUHLIMII PaHJIO-
MU3ALUHU.

[TonHeli pakTopHBIN 3kcniepuMeHT. [locTaHoBKa 3agaun, BEIOOP MapaMeTpoB U (akKTo-
poB. OnpeneneHne MKCIEPUMEHTAIbHONU 00nacTu (akTOpPHOTo MpocTpaHcTBa. MaTpuna mia-
HUPOBAHUS IKCIEPUMEHTA U CIIOCOOBI €€ NOCTPOCHUS.
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HpoOHblii haKkTOpHBIN IKCIIEpUMEHT. MUHUMU3AIMS YUCia ONMbITOB. PerymnspHbie Apoo-
HbIE PEIUIUKH, ONMPEENSIONMe KOHTPACThI U reHepupytolue cooTHoeHus. CBoicTBa Apo0-
HOTO (paKTOPHOTO AKCHIEpuMeHTa. POTOTa0eIbHOCTS.

OnTtumuzaius oOBEKTOB uccnefoBaHus. IlocTraHoBka 3amauu onTUMH3alUU. MeTobl
ONTUMU3ALKUUA OJHO(PAKTOPHBIX OOBEKTOB. MeToAbl ONTUMU3AIMU MHOTO(AKTOPHBIX O0OBEK-
TOB.

Dtanbl pa3pabOTKH IKCIIEPUMEHTAIbHO-CTATUCTUUECKUX MaTeMaTHYEeCKUX Mojelel pe-
anbHOro mnpoiecca. [loctanoBka 3anauu. OT60p pakTOpoB U MapamMeTpoB. AHAINU3 ANPUOPHOU
uHpopmalmu U BeIOOp BUJA 3aBUCUMOCTU. OTceuBarolui 3kcnepumeHT. [lnanuposanue oc-
HOBHOTO 3KcnepuMeHTa. Peanuzanusi sKCriepuMEHTaIbHOTO IlaHa U 00paboTKa pe3ysibTaToB
OTIBITOB.

[IpoBenenue 3KcriepuMeHTa 1 00pabOTKa PE3yNbTaTOB ONbITOB. CTATUCTUYECKUI aHAIN3
1 OIleHKa TOYHOCTHU dKcrnepuMenTa. [leppuunas u BropudHas obpadotka. [lon6op Gopmyn mo
OMBITHBIM JaHHBIM. OOCYKI€HUE PE3YIbTATOB IKCIIEPUMEHTA.

[laTeHTHBIE MCCEAOBaHUS KaK MHCTPYMEHT O0OecreueHus KOHKYPEHTOCIIOCOOHOCTH, Ma-
TEHTHOM OXpaHbl U YCJIOBHUM OeCHpensiTCTBEHHON peayn3anuu ToBapoB. CojepikaHue U mnops-
JIOK TIpOBeACHUS NMaTeHTHbIX uccieaoBaHuii B coorBeTcTtBUM ¢ ['OCT P 15.011-96. Ilousarue
MaTeHTHBIX uccienoBanuil B cooTBeTcTBUU ¢ ['OCT. OcoOeHHOCTH MCTIONB30BaHUS TATEHTHOM
uH(pOpMallMU NpY TMPOBEACHUH MAaTEHTHBIX HccienoBanuil. Co3nanne HHPOPMAIIMOHHOM 6a3bl
JUTSI TIPOBEICHUS TIATCHTHBIX MCCIeA0BaHui. PermamMeHT movcka u ero 0COOEHHOCTH B 3aBHCH-
MOCTH OT IIeTIM UCCIIeIOBaHUM 1 dTama pa3paborku. Cojep:kaHne MaTEHTHBIX MCCIICIOBAHUN U
MOPSZIOK UX TMPOBEACHUS. 3a/laud, pellaeMble MPHU MPOBEICHUM MATEHTHBIX HCCIICIOBAHUI.
[TopsimoK BBINMOJHEHUS] HATEHTHBIX UCCIEN0BaHUN.

Ilpumepnovle onpocwi:

AKTHUBHBIN U ITACCUBHBIN dKCIIEPUMEHT.

AKTHUBHBIN 3KCIIEPUMEHT. Bupl 1 npeumyinecTsa.

JpoOHbIH (PaKTOPHBIN IKCIIEPUMEHT.

MareMaTtnyeckoe IIaHUPOBAHUE SKCIIEPUMEHTA.

MeToabl NOMCKA pEIEHUH TBOPYECKUX TEXHUYECKUX 3a/1a4.

Hayunsie nmpo0ieMbl 1 MPOTUBOPEUNs B Pa3BUTUU MAIIMHOCTPOUTEIHHOTO MTPOU3BO/ICT-

Ba.

Hay4Hb1i1 1 TpOMBILITIEHHBIN SKCIIEPUMEHT.

8. IlaTeHTHbIE HCCIETOBAaHUS KaK HHCTPYMEHT 00ecrieueHus: KOHKYpEHTOCTIOCOOHOCTH, Ta-
TEHTHOW OXpaHbl U YCIOBHUI OECIPENATCTBEHHON pean3alui TOBapOB.

9. TlpoBeneHue 3KCIEPUMEHTA U aHAJIU3 TIOJYYEHHBIX TaHHBIX.

10.PannoMu3anus npyu peaiu3alnny SKCIEPUMEHTAIBHOTO TUIaHa.

11.Cxembl IaHUPOBAHUS SKCIIEPUMEHTOB.

12. TexHuka, TexHUueCKUid 00beKT. TexHuueckas 3a7ada U TEXHUYECKHE TPOTUBOPEUUSI.

13.9BpucTHYECKHE METOIBI TEXHUYECKOTO TBOPYECTBA.

14.9kcniepuMeHTaNbHO-CTATUCTUYECKUE MaTeMaTu4ecKkue Moaenu. OCHOBHBIE ITOHSATH.

SN i

~

Pexomenayemasi sureparypa
Ocnosnas
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ABepuenkoB B.M. MeToabl MHXXEHEPHOTrO TBOpUYECTBA [DJIEKTPOHHBIA pecypc]: yued-
Hoe mocobue/ AepueHkoB B.M., ManaxoB FO.A. — DJIEKTpOH. TEKCTOBLIE JaHHBIC. —
bpsinck: bpstHCKul TOCYIapCTBEHHBIN TeXxHUYeckui yHusepcuret, 2012. — 110 c¢. — Pe-
*uM noctyna: http:// www.iprbookshop.ru/6999. — 3bC «IPRbooks»

Bep6omno3 E.N. Texnonorudeckoe o6opyaoBanue [ DNEKTPOHHBIN pecypc]: yueOHoe 1o-
cobue nisa 6akalaBpoB U MaructpoB HampaiieHus: 151000 — TexHonmornueckue mariu-
HbI 1 00opynoBanue/ Bep6onos E.U., Kopuuenko 10.1., [lanpunkoB A.H. — DnexTpoH.
TeKCcToBbIe MaHHble. — CapaToB: By3oBckoe oOpazoBanue, 2014. — 205 c. — Pexum goc-
tyna: http://www.iprbookshop.ru/19282 . — 3BC «IPRbooks».

I'epacumenko B.b. TexHuueckue OCHOBBI CO3[laHUSI MAIlMH [DJIEKTPOHHBIA pecypc]:
yaeoHoe nocooue/ I'epacumenko B.b., ®agun KO.M. — DieKTpoH. TEKCTOBBIC JaHHBIC.
— benropoa: benropoackuii rocygapCTBEHHBIM TEXHOJOTMYECKUNA YHUBEPCUTET HM.
B.I'' Illyxoa, OS9bC ACB, 2014. — 162 «c¢. — Pexum pgocryna:
http://www.iprbookshop.ru/28406. — 9bC «IPRbooks.

PookkoB, M.b. OCHOBBI Hay4HBIX UCCIEIOBAHUM M M300pETATENBCTBA [DJICKTPOHHBIM
pecypc] : yue0. mocobue — DnektpoH. aaH. — Cankt-IletepOypr : Jlans, 2013. — 224 ¢. —
Pexxum nocrtyma: https://e.lanbook.com/book/30202. — 3arun. ¢ skpana.

[ycTtoB M.A. MeToanueckiue OCHOBbI MHXKEHEPHO-TEXHUYECKOTO TBOpUYECTBA [DJeK-
TpOHHBIN pecypc]: yue6Hoe nocobue/ lllyctoB M.A. — DIEKTpOH. TEKCTOBBIE IaHHbIE. —

Tomck: Tomckuil nonmurexunyeckuii yausepeurer, 2013. — 140 c. — Pexxum gocryna:
http://www.iprbookshop.ru/34679 . — 3BC «IPRbooks».

Jlononnumenvuas

l.

banmun, K.B. O6mas Teopust cTaTUCTUKH [ DIEKTPOHHBIN pecypc] : yuebHoe mocooue /
K.B. bangun, A.B. PykocyeB. — DnektpoH. n1ad. — Mockga : [lamkoB u K, 2017. — 312
c. — Pexxum nmoctyna: https://e.lanbook.com/book/93403. — 3ari. ¢ sxpana.
JlnarHoctuka (hU3MKO-MEXaHUYECKUX XAPAKTEPUCTUK HAHOMATEPHAJIOB: Y4EOHOE IIO-
cobue B 2-x 4. / A.I'. TkaueB u np. — Tam6oB: Uzn-Bo ®I'BOY BIIO «TI'TVY», 2014. —
Y. 1-96c.

Kanutonos, E.H. Pacuer ontumanbHbIX pa3MepoB €MKOCTHBIX ammapaToB, paboTaro-
HIMX MO0J] aTMOC(HEPHBIM JaBJICHUEM: METOJ. yKa3. K MpakT. u yad. 3anstusM / E.H. Ka-
utoHoB, A.W. Ilonos. — Tam6oB: TUXM, 1993. — 40 c.

KmumoB, A.M. OOGopynoBaHue i pas3ielieHUs >KUAKUX HEOJTHOPOJHBIX CHCTEM:
OunpTpsl u ueHTpudyru: Yuebnoe mocobue s By3oB / A. M. Knumos; Tam6. roc
TexH. yH-T. — Tam0oB: TT'TVY, 2001. — 148 c.

MuxaneBa, 3.A. MeTtoasl u 060pyaoBaHue ISl IepepabOTKH CHITyYHX MAaTEPUATIOB U
TBEPIBIX OTXO0B: YueObHoe mocodbue / 3. A. Muxanesa, A. A. Konres, B. I1. Tapos;
TaMm0. roc. TexH. yH-T. — Tam60B: TT'TY, 2002. — 64c.

HaydHo-TexHHYeCcKOoe TBOPYECTBO MOJOJIEKH — IMyTh K OOIIECTBY, OCHOBAHHOMY Ha
3HAHUAX [DJIEKTPOHHBIA pecypc]: cOopHUK nokianoB VI MexayHapoaHOW Hay4dHO-
npakTuieckor koHpepeHnumu (25-27 utons 2014 r., Mocksa)/ M.C. bycanosa [u ap.]. —
DJIEKTPOH. TEKCTOBBIE JIaHHbIE. — M.: MOCKOBCKHI TOCYJIapCTBEHHBIN CTPOUTEIbHbBIN
yuuBepcuretr, OIbC ACB, 2014. - 776 c¢. — Pexum  jgocryna:
http://www.iprbookshop.ru/26860 . — 9bC «IPRbooks».
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[TaBnos, K.®. [Tpumeps! 1 3aaun o Kypcy IPOLIECCOB U aIlapaToB XMMUYECKOW TEX-
HoJsioruu: yuyeOHoe nmocooue s By3oB / K. @. [Tasnos, I1. I'. Pomankos, A. A. Hockos.
— 13-e u3n., crep. Ilepeueuarka ¢ uzn. 1987 r. — M.: OOO TUI"Anesuc", 2006. —
576 c.

[TonoBunkuH, A.l1. OCHOBBI HH)XEHEPHOTO TBOPUECTBA [DJIEKTPOHHBIN pecypc] : yueo.
nocoobue / A.W. TlonopunkuH. — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2017. —
364 c. — Pexum nocrymna: https://e.lanbook.com/book/93005. — 3ar:. ¢ skpaHa.
[TonoBunkuH, A.M. OCHOBBI HHXEHEPHOTO TBOPYECTBA: yueb. mocodue /it BTY30B / A.
W. TlonoBuHKUH. — 2-€ u31., nepepad. u gomn. — M.: Mammnoctpoenue, 1988. — 360 c.
[Tonukapo M.M. PacueTsl mamuH U anmnapatoB XMMHYECKUX MPOU3BOJICTB U HedTe-
razonepepadoTky (mpuMepsl U 3a7aun): yaeOHoe mocodbue ayis By3os / M. U. [Tonuka-
pos, C. U. Ilonukapos, C. B. PaukoBckuii. — M.: Anbda-M, 2008. — 720 c.

[Tonukapos, .M. Mamunbl 1 anmnapaTsl XMMAYECKUX MIPOU3BOJICTB U He(Terazomnepe-
pabotku: yueOHuk ans By3oB / W. U. Ilonukapos, M. I'. NalinymuH. - 2-e¢ u3j., nepe-
pab. u gomn. — M.: Ansda-M, 2006. — 608 c.

Poros, B.A. MeTonuka 1 MpakTUKa TEXHUYECKUX SKCIEPUMEHTOB: y4eOHOe mocodue
1151 By30B / B.A. Poros, I'.I". [lo3nnsik. — M.: Akagemus, 2005. — 288 c.



