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Pabouas mporpamma quCHUIUIMHBL «MeXxaHuka TPEHHs» COCTaBlIeHa B COOTBETCTBUU C yueO-
HBbIM M1aHOM crienuanbHocTi 21.05.04 «I"opHoe neno» cnennanusanus « TpaHCIIOPTHBIE CUCTEMBI
rOpHbIX npeanpustuid» g 2019 rona npuéma no oyHOU U 3a04HOM popmam 00ydeHusI.

CocraButens: MatBuenko C.A. K.T.H., 101eHT Kadenpbl « TpaHCIIOpTHBIE CUCTEMBI U JIOTH-
ctuka uM. WL.I'. IlITokmanay.

Pabouas nmporpamMmma paccMOTpeHa M MPHHATA HA 3acelaHuu Kadenpsl TpaHCIOPTHBIE CH-
cremsl 1 joructuka um. M.I'. llltokmanay.

[Ipotokoin ot «14» 05 2019 roma Ne 11

3aBenyromnuii kageapoit mkmd). Konpapaxun B. I1.

(moxucs) (®.1.0.)

Pabouas nporpamMma ogo0pena yuedHo-MeToanueckoii komuccueit JJlonHTY o no cre-
uuansHocTH 21.05.04 «I"opHOe nemnoy.
IIporokoin ot «30» 052019 roma Ne 5

_ bopmeBckuit C. B.
TIIHCH ) (®.1.0.)

Ipencenarens
&

Pabouas nporpamma npoasiena st 20 20 roga npuéma Ha 3acenanuu kadenpsl «Tpancnopr-
HbIE cucTeMbI U Jioructuka uM. N.I'.IlITokmana».

ITpotokon ot «20»  mas 2020 roga Ne _ 8

3aBemyroniuii kageapoit %@ B.I1.Konapaxwux

(moanucs) (©.1.0.)

CortacoBaHo ¢ BbIycKaromei kageapoit «TpaHCIOpTHBIE CUCTEMBI B JIOTUCTHKA

uM. W.I". IlITokmana». W
3aBenyronuit kadenpoit B.I1.Konnpaxun

(moarmcs) (©.1.0.)

Pabouas nporpamma npoasiena st 20 rona mpuéma Ha 3aceaaHuu kadenpsl «Tparncnopr-
HbIe cucTeMbl 1 noructuka um. MU.I".IlItoxkmana».

[TpoTokon ot « » 20 roma Ne

3aBenyronuit kadenpoit

(mommuce) (©.1.0.)

CoracoBaHo ¢ BbImycKaromien kageapoit «TpaHcropTHBIE CUCTEMBI B JIOTUCTHUKA
M. .I'. lllTokmana».

3aBeyronuit kadenpoit

(moamucs) (©.1.0.)


GZTL
Прямоугольник

GZTL
Пишущая машинка
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1. OBBEKT, HEJIb 1 3ATAYY OCBOEHUA JUCIHUIIJINHBI

OcHOBHO 3a1aueii TUCTUTUTUHBI « MeXaHUKa TPEHUSD» SIBIISIETCS] H3yUYCHUE OC-
HOBHBIX TPUOOJOTUYECKUX 3aKOHOMEPHOCTEH /ISl PEIICHHS] KOHKPETHBIX KOHCTPYK-
TOPCKUX, TEXHOJOTHUECKHUX U IKCILTYyaTalIMOHHBIX 33/1a4, CBA3aHHBIX C TPEHUEM, W3-
HOCOM M CMa3KOHM B MalllMHaX M MEXaHU3MaX, a TaKXKe IIeJICHAPaBICHHBINA BEIOOD
MaTepHaJioB ¢ HEOOXOAUMBIMU (PU3HKO-MEXaHUYSCKUMH CBONCTBAMH, CTEIICHH TOY-
HOCTH, KQ4eCTBa TTOBEPXHOCTH M YCIOBHI dKCIUTyaTallUH JIETATICH B TIOJIBIKHBIX CO-
eINHEHMX.

[{enpr0 TUCITUTIIIMHBL SBISICTCS: M3YUSHUE OOIIUX BOIMPOCOB TPEHUS, U3HOCA U
CMa3KH TPUOOCONPSIKCHUH MaIluH; TPHOOPETCHHE TCOPETUUSCKUX 3HAHUN U TIPaK-
TUYECKHUX HaBBIKOB, HEOOXOIUMBIX TSI TPAMOTHOM 3KCIUTyaTalluy TPAHCITOPTHO-TEX-
HOJIOTMYECKUX MaIlluH ¥ 000pYIOBaHUS U aHAIN3a MPUYNH U3HOCA OCHOBHBIX TPH-
OOCOIPSDKEHUH MOIBEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX U MEITHOpa-
THUBHBIX MAIIMH U My TSAX MOBBIIIIEHUN UX U3HOCOCTONKOCTH.

B pezynomame oceoenus oucyuniunsvt cmyoeHm 0O0NHCEH.:

3HAMDb:

HOBBIC KOHCTPYKIIMOHHBIE MaTEpHaJIbl, COBPEMEHHBIC METOJbI TPOBEICHUS
HAyYHO-TEXHUUECKUX pabOT; TpEOOBAHUS K JIETAISIM, KPUTEPUHU pabOTOCITIOCOOHOCTH
1 BIIMSIONIHE HAa HUX ()aKTOPHI; OCHOBHBIC TEPMUHBI M TOHATHS TPUOOTEXHHUKH M CMa-
309HBIX MAaTEPUAJIOB; OCHOBHBIE 3aKOHBI BHYTPEHHETO W BHEIITHETO TPEHWUSI, TPCHUS
CKOJTBKCHHS M KaU€HU ST, TPUYHUHBI M ATAITBI TIPOIIeCcca YIKECTOUCHUS H3HOCA JIETANICH;
TPyNIbl U3HOCOCTOWKHMX, aHTU(DPUKITMOHHBIX U (DPUKIIMOHHBIX MATEPHAIIOB; CIIO-
COOBI MOBBIIIEHUS U3HOCOCTOMKOCTH MOBEPXHOCTEN JIeTajel U y3710B MalllvH;

yMems:

HCIOJI30BATh KOHCTPYKTOPCKYIO TOKYMEHTAITHIO B 00hEME, JOCTATOTHOM JIJIS
pEIIeHNs KCIUTYyaTallMOHHBIX 3a/lad; OCYIIECTBISATh PAIMOHATLHBIN BBIOOP KOH-
CTPYKIIMOHHBIX W 3KCIUTYyaTallHOHHBIX MaTEPHAJIOB; BEIOMPATH THUI CMAa309YHOTO Ma-
Tepuraja Uil OCHOBHBIX THIIOB arperaToB MallliH; IPOU3BOIUTH pacueT CMa3KH IO/-
IITUTITHUKOBBIX y3J10B; 0OOCHOBBIBATH TO00pP MAaTEPUATIOB JIETANCH WU MOKPBITHIMA
MTOBEPXHOCTEH TPEHUS dTUX ACTalCH;

81a0emn:

HABBIKAMH KOHCTPYHUPOBAHHS OCHOBHBIX THIIOB TPHUOOCOTPSDKEHHM, BHIOOpA
MaTepHaiOB IS M3JEINN B 3aBHCHMOCTH OT YCJIOBUN W3HAIIMBAHUWS, HA3HAUCHUS
ONITHUMAJIBHOTO CIOCO0a MOBEPXHOCTHOTO YMPOYHEHUS, ISl KOHKPETHBIX YCIOBHIMA
IKCILTyaTaIiu

[lepeuncnennble  pe3yabTaTbl  OOyuY€HMs]  SIBIAIOTCA  OCHOBOM  JJis
dbopMupoBaHUs CHEAYIONIUX KOMIIETEHIMNA: CHOCOOHOCTBhIO pemaTh 3aJadyu
npodeCCUOHANIBHOW ~ JIESITEIbHOCTH  HAa  OCHOBE  HMHGOPMAIMOHHOW U
oubnmnorpaduueckoit KYJIbTYPbI c MIPUMEHECHUEM HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~TEXHOJOTMM W € y4E€TOM OCHOBHBIX TpeOOBaHUU
uHdopmarmonHoit 6ezonacuoctu (OITK-1).



2. MECTO JUCIUIIVIMHBI B OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMME

JucuuninrHa OTHOCUTCS K UMUKy TEXHUYECKUX JUCIUIUIMH BApUAaTUBHOM 4a-
CTH Y4eOHOr0 IJIaHa.

bazupyeTcs Ha 3HaHUSIX U YMEHUAX, KOTOPHIE CTYJICHT MPUOOPEN IPU OCBOE-
HUH NPEAIIECTBYIOMINX TUCIUTLINH.

N3 xypca "®Ousuka" ucnoib3yroTcs 3HaHUST OCHOBBI MOJIEKYJISIpHON (PU3UKHU U
TEPMOJUHAMUKHU; 3aKOHOB AU (Py3uH, TEITONPOBOAHOCTH U JIP.; SIEMEHTHI (PUBUKHU
TBEPJOIO TEJA.

N3 xypca "Xumusa" UCHONb3yIOTCS OCHOBHBIE CBEJEHUS O CTPOCHUHU aTOMOB;
nepuoanueckasa cucrema /.M. MenaeneeBa; TUMBI CBA3€M B TBEPJIBIX TEIAX; SHEPTE-
THKa XUMUYECKUX MTPOLECCOB; TEOPU KOPPO3UH METAIIIIOB.

N3 kypca «MartepraioBeJ€eHUE» UCTIONb3YIOTCS CBEICHUS O PA3IMYHBIX IPYTI-
Max MaTepuasoB, BIUSHUH MPOILECCOB KPUCTAIUIM3ALNH, 1e(POPMUPOBAHUS U TEPMO-
00pabOTKH Ha CTPYKTYPY M CBOMCTBA MaTE€pHUaJIOB.

N3 xypca «lIpuknannas Mmexanuka. /lerany MammmHe» HUCIOJIb3YIOTCS CBEACHUS
00 ycioBusix paboThl GPUKIIMOHHBIX Mepeaay, 3y0uarsix nepeaayd, YepBIUHbIX, pe-
MEHHBIX, IIEMHBIX MepeIay, MOJMNIHUKOB CKOJIbXEHHS U KAUEHUS.

3HaHUA U YMEHUS, TPUOOPETEHHbIE MPYU OCBOCHUH TAHHOW TUCIUIUINHBI, pea-
JU3YIOTCS CTYIEHTOM IIPU U3YUYEHHH MOCIENYOIMX TUCUUIUINH «PacyeTr u KoHCTpy-
MPOBAHUE TPAHCIOPTHBIX MAIINHY», «CIielaibHOE 000PYI0BaHHUE IPEANPUITUIN» U
MPOXO0XKJACHUH FOCYJAPCTBEHHOW UTOTOBOM aTTECTAIlMH.

3HaHUA U yMEHUS, IPUOOpETaeMbI€ CTYIEHTAMU MOCIIE OCBOEHUS COACPKAHUS
JTUCHUIUIUHBI, OyTyT UCIOJIB30BaThCA B IPOU3BOJCTBEHHOU NESITEIHLHOCTH.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHbI

3.1. Pacnpenesienne y4eOHbIX 4aCOB 10 TeMaM JAUCUMILIMHBI U BUAAM 3aHSI-
THH

HaumenoBanue teM (coaepxKaTeabHbIX KonnuectBo yacos
MOJyJIEN) (ounas/ 3ao0uyHast popma)
B Tom uncne
Beero | Jlekuuu | IIpaxr. JIaGop. CPC
(Cemun.)

Tema 1. OcHoBHble onpenenenus. ['eo-
METpHs IOBEPXHOCTEH. Ou3NKO-XUMHYe- 10 (10) 4(0) 2 (0) 4 (10)
CKHE CBOMCTBA. YUEHHUE O TPEHUU U U3HA-
IIUBAaHUHU JIeTajlel
Tewma 2. CBOICTBA YUCTHIX METAIINYE-
CKHMX MoBepxHocTel. TpeHue u nu3Hamm- 12 (22) 6(2) 2(0) 4 (20)
BaHUE JETaJICH.




Tema 3. Tpenue npu HaTMYUK CMa304-
HOT'0 MaTepHajla B 30HE KOHTaKTa [OBEPX-

HOCTeW. PexXuMBI TpeHUS B IOAIIMITHU- 16 (12) 4(0) 2(2) 10 (10)
KaX; TPEHUE CKOJIbKCHUS.

Tema 4. Xumnueckoe 1eHCTBUE CPebl HA

M3HALIMBAaHUE PA3JIMYHBIX MAaTEPUAIIOB. 12 (20) 6 (0) 2 (0) 4 (20)

O6H.II/IC CBCACHHUA O BUAAX U3HAIIMBAHUA
pabouux MOBEpXHOCTEH.

Tema 5. Ycranocts B HOJIIUITHUKAX
CKOJIbXKeHUs. PU3HUecKre OCHOBBI 3(-
(exTa 6e3bI3HOCHOCTH U €T0 IPUMEHEHHUE
B y3J1aX TPEHHUSL.

13(11) | 4(0) 2 (0) 7(11)

Tema 6. Marepuainsl Juist TpyLuxcs aeTa-
neit KoHCTpyKTHBHBIE CTIOCOOBI TTOBHIIIIE- 13 (12) 4 (0) 2(2) 7(10)
HUSI U3HOCOCTOMKOCTH JIeTaJIeH.

Tema 7. TexHOJIOrHYECKHUE CIOCOOBI HO-

BBIIICHHSI U3HOCOCTOMKOCTH JICTaJICH. 14(12) 6() > (0) 3(10)
WuauBuayanpHOE 3aaHIE 0(09) 09
Kontpounb 36(18)
BCEI'O 126(126) | 34 (4) 17 (4) | 39(100)

* — B ckOOKax yKa3zaHbl 3HAYEHUS, COOTBETCTBYIOIINE 3a0UHON (hopMe 00ydeHust

(I)OpMHpOBaHI/Ie KOMHeTeHHI/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM NUCIHUITIJINHBI

Tembl AUCHUILIHHDBI, HALlEJEeHHbIE HA BHIPA0OTK
Komnerenuuu el > Hall p y
KOMIICTEeHIIUHN
OIIK-1 Temsr 1,2,3,4,5,6,7
3.2. Jleknuu

Tema 1. OcHoBHBIE onpeaeneHus. ['eomeTpus noepxHocren. GU3NKO-XuMH-
YECKUE CBOMCTBA. YUCHHUE O TPEHUU U U3HAIIMBAHUU JCTAJICH.

Copepxanue TeMbI 1:

OcHoBHbIE MOHATHS U onpeAesneHust. O0ime cBeIeHUsI 0 TOBEPXHOCTSX JIeTa-
el U ux reoMetpu. OU3NKO-XUMHUUYECKHE CBOWCTBA MOBEpXHOCTEN aeraneit Ilo-
BEPXHOCTHas dHEprusi. AIcopOIMOHHBIN A(PekT moHmKeHus npouyHoctu (3PdhexT
Pebunnepa). KauectBo moBepxHOCTH. AncopOuus u xemocopOuus. ['eomerpuue-
CKHeE, aITe3UOHHBIE, IePOopMaITMOHHBIE 1 KOMOMHUPOBAHHBIE TEOPUU TPEHUS

JIuteparypa k Teme 1: [1, 2, 3].

Tema 2. CBOMCTBA YHCTHIX METAJUIMYECKUX MOBEPXHOCTEN. TpEHNE U U3HAILIN-
BaHUE JETANIEN.

CopepxaHue TEMBbI 2:

[Inénkn Ha moBepXHOCTAX. KOHTaKTUpOBaHUE AETANEN U UX B3aUMHOE BHE[I-
penue. Bunbl nepopmannu noepxHocteid. Cxema (ppUKIMOHHOTO KOHTAKTa Mapbl
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TpeHus. Harpy»eHHOCTb KOHTaKTa, CXeMa pa3pbIXJICHHs, JUCIEPTUPOBAHUS, POTa-
UM ¥ 00BbEIUHEHUS YaCTHI] M3HOCA B KOHTJIOMepaThl. BUIbI H3HANIIMBAHMUS.
JIuteparypa k Teme 2: [1, 2, 3].

Tema 3. TpeHue npu HAUIMYUHA CMAa30YHOTO MaTepraia B 30HE KOHTAKTa
MOBEPXHOCTEN. PEeKMMBI TpEHUS B MOAIIUMITHUKAX; TPEHUE CKOJIbKCHUS.

CopepxaHue TEMBI 3:

Mexanu3m TpeHus Npyu rpaHuYHOM cMa3ke. Kpucrammueckast CTpyKkTypa rpa-
duTta. SIBIeHUs TpeHUS MPH KUIKOCTHOM cMmaszke. CrocoObl CO3aHMs TaBICHUS B
HecylieM cioe. Cxembl cO3/1aHusl JaBJIEHUS B MOJIIUITHUKE U 00pa30BaHUs TUIPO-
JTAHAMUYECKOr0 HECYIIEro ¢ios. JluarpaMma peXuMOB TPEHUSI B IIOAIIUITHUKE.

JIuteparypa k Teme 3: [1, 2, 3].

Tema 4. XuMudeckoe IeMCTBUE Cpeibl HA M3HAIIMBAHKUE PA3IMUYHBIX MaTEPH-
anoB. OO1IKe CBEIEHUS O BUIaX U3HAIIMBAHUS PaOOUHX MOBEPXHOCTEH.

Conepxxanue Temsl 4:

N3nammBanue u kopposus. Buasl n3HammBanus. BonopoaHoe n3HamMBaHue.
AOpa3uBHOe W3HaIIMBaHuE. MOJIEKYISIPHO-MEXaHUUYECKOE U3HAIIIMBAHHE.

JIuteparypa k Teme 3: [1, 2, 3].

T

eMa 5. YcTanocTh B MOAMIMITHUKAX CKOJIBKEHUS. DU3NUECKHE OCHOBBI 3(-
(hexTa OE3bI3HOCHOCTH M €70 IPUMEHEHUE B y3JIaX TPEHUSI.

CopepxaHue TEMBI J:

VYcranoctHoe pa3pylieHre aHTUPPUKIIMOHHOTO ¢J10sl. BOMpOCkl yCTanocTHOTO
paspyuienus. Konraktaas ycranocts. PacTpeckuBanue noBepxHocreir. Cxema pac-
npocTpaHeHus Aedopmalii B MecTax KOHTaKTa MpH TPaHUYHON CMa3Ke U u30umpa-
TeIbHOM nepeHoce. Cxema KOHTaKTa jJeTajael Ipu rpaHuYHON CMa3Ke W U30MpaTeib-
HoM niepeHoce. CepBoBUTHas TIeHKa. CxeMa KOHTAaKTa POJIMKA ¢ KOJIBIIOM MOIIIHII-
HUKA MMPU HAJTUIUN CEPBOBUTHOM TIJICHKH.

JIuteparypa k Teme 5: [1, 2, 3].

Tema 6. MaTtepuansl 15 Tpymuxcs aeraneid. KoHCTpyKTuBHbBIE CIIOCOOBI 1MO-
BBIIICHUSI U3HOCOCTOMKOCTH JIeTaleh

Copepxanue TeMbI 6:

Konctpykunonnsie Mmarepuansl. @puknnoHHbeie Matepuansl. U3HOcOCTOMKHE
Matepuanbl. AHTU(DPUKIIMOHHBIE MaTepuaibl. [[pUHIIMT B3aMMHOTO JOTOJHEHUS Ka-
yecrBa. [lmaBaromue neranu.

JIuteparypa k Teme 6: [1, 2, 3].

Tema 7. TexHOIOrH4eCKUE CIIOCOOBI ITOBBIIEHNS M3HOCOCTOUKOCTH AE€TAJIEN
IToBepxHOCTHO-TIIIacTHYECKass 00padboTka. Budpooodbpadorka. XTO.
JIuteparypa k Teme 12: [1, 2, 3].



3.3. JlabopaTopHbIe 3aHATHS

Ne Tema 3aHATHA Oo6wem, | Jlurepa-
n/n Jac. Typa
1 OrnpezesieHne MepoxXoBaTOCTH MOBEPXHOCTH JI€TAIU 2/0 [1,2, 3]
2 OrnpesesieHne KOHTAKTHOM MPOYHOCTHU JeTaJIeH B apax TPeHUs! 2/1 [1, 2, 3]
3 OrnpezenieHne MIomaaM KOHTaKTa JIeTajJel MalluH Npyu TPEHUU 2/1 [1,2, 3]
4 OmnpeneneHne napaMeTpoB U3HAIIKMBAHUS U pa3pylICHHE padounx ’ [1,2, 3]
MMOBEPXHOCTEH JIeTaneil MalmH
5 Ornpenenenue 3a30poB B MOABWKHBIX coeauHenusix [ITC/IMM 2/1 [1, 2, 3]
6 OrnpezenieHre napaMeTpoB U3HANTUBAHUS MOJIITMITHUKOB KAUeHHSI 2/1 [1,2, 3]
7 Omnpenenenne napaMeTpoB U3HAILIMBAHUS YBOJIBBEHTHOTO 3alleIlIe- 200 1,2, 3]
HUSA
8 JlMHaMHuYeCKHEe XapaKTEPUCTHKH Y3JI0B TPEHUS 3/0 [1,2,3]
Hroro: 17/4

* —yepe3 1poOb yKa3aHbl 3HAYECHUS, COOTBETCTBYIOIINE 320UHON (hopMe 00ydeHust

3.4. IlpakTHyecKkue 3aHATUHS

HpaKTquCKHC 3aHATHA HC IPCAYCMOTPCHHBI.

3.5. CamocTosiTe/ibHAs padoTa CTYACHTA

Ne Bupsl caMmocTosTenbHOM paboThl CTyI€HTa O0newm, gac.
n/n OYH. /3204H.
1 N3yudenue nexuoHHoro Marepuaia (He meHee 50% ot oObeMa Jiek- 19 (60)
1102079)

2 [ToaroroBka k nmpakTu4eckuM 3aHsATUsAM (He MeHee 50% ot oObema 20 (31)
ayJMTOPHBIX MPAKTHUECKUX 3aHATHUI)

3 [ToaroroBka k maboparopusiM pabotam (He menee 50% ot oobeMa -
ayJMTOPHBIX JJAOOPATOPHBIX 3aHATHUH)

4 Brinosnnenue kypcosoro mpoekra (36 yacos) -

5 Brinonnenue KypcoBoii pabotsl (27 yacoB) -

6 Brinonnenue nHANBUAYyaNbHOTO 3a1aHus (He MeHee 9 4acoB) 0(9)-

Hroro: 39 (100)

* — B ckOOKax yKa3zaHbl 3HAYEHUS, COOTBETCTBYIOIINE 3a0UHON (hopMe 00ydeHust

3.6. Kypcosoii npoekr (padora), HHAUBHIAYAJIbHOE 3aaHUE

VYyeOHbIMU IJTaHAMU OYHOU U 3a04HOM (HOpM 00yUEeHUSI KypCOBOUM MPOEKT MO

JTUCHUIUIMHE HE MPETyCMOTPEHO.

VY4eOHbIMU MJIaHAMU 3a04YHON (POPMBI 00yUEHHS TTO JUCHUILIUHE TPETYCMOT-

PEHO OJIHO MHIMBHUAYAJIbHOE 3a7aHue. TeMaTuka WHIMBUAYAIbHOTO 3aJJaHUs U HC-
XOJIHbI€ JJAHHBIE BHIOUPAIOTCS COTJIACHO METOJUYECKUM yKa3aHusM [9].

O0beM yueOHOM HArpy3Ky MPHU BHIMOJIHEHUH OJTHOTO MHIUBHUIYaIbHOIO 3a/1a-

HUsA — 9 yacoB. PekomenayeMblil 00beM MOSICHUTENBHOM 3anucku — He Oonee 10 crpa-
Huil popmara A4 (210%297).




4. POHI OHEHOYHbBIX CPEJICTB
4.1. Kputepuu U IKAJbI 1JII HHTETPUPOBAHHON OLCHKU YPOBHSA
copMHUPOBAHHOCTH KOMIIETEH UM

Cocmasnsrowas KomMnemeHyuu — nOAHOMa 3HAHULL

- HYJIEBOM ypOBEHb: HEBEPHbIE, HE apIyMEHTUPOBAHHbBIE, C MHOXXECTBOM IpYy-
OBIX OMMOOK OTBETHI Ha BOMPOCHI / OTBETHI Ha JIBa BOMPOCA M3 TPEX MOJHOCTHIO OT-
CYTCTBYIOT. YPOBEHb 3HAHUI HHKE MUHUMAJIbHBIX TPEOOBAHUI;

- MUHMMAaJIbHBIN YPOBEHb: JJaHbI HE TIOJIHBIE, HE TOYHBIE U ApTyMEHTUPOBAHHbBIE
OTBETHI HA BOMPOCHI. YPOBEHb 3HAHUN HUKE€ MUHUMAJIBHBIX TpeOoBaHui. JlomyiieHo
MHOT'0 IpyOBIX OIINOOK;

- IOPOTOBBIN YPOBEHB: JaHbI HEIOCTATOUHO IMOJIHbIEC, TOYHBIE U apTyMEHTUPO-
BaHHBIC OTBETHI Ha BOMPOCHI. [1710X0 3HaET TEpMUHBI, ONIpeIeTICHUS U TOHATHUS, OCHOB-
HbIE 3aKOHOMEPHOCTH, COOTHOIIIEHUS, TPUHIUIIBI. J{0MyIlIeHO MHOTO HErPyOBIX OIIH-
0OK;

- cpeHui ypoBeHb: JlaHbl TIOCTATOYHO MOJIHBIE, TOYHBIE U APTYMEHTHPOBAH-
HBIE€ OTBETHI Ha BONIPOCHL. B 11€710M 3HaET TEPMUHBI, ONIPEACICHUS U TIOHSATHS, OCHOB-
HbIE€ 3aKOHOMEPHOCTH, COOTHOIIICHHUSI, MPUHIIUIBL. J[OMyIIEHO HECKOIBKO HErpyOBIX
OommnooK;

- IPOJBUHYTHIA YPOBEHb: JaHBI MOJHBIE, TOUYHbIE U APTYMEHTUPOBAHHBIE OT-
BETHI HA BOMPOCHI. 3HAET TEPMUHBI, ONIPEACIICHUS U TTOHATHS; OCHOBHBIE 3aKOHOMEP-
HOCTH, COOTHOILIEHUS, TPUHIUIIBI. [[oMyIlIeHO HECKOIBKO HETPYObIX OLINOOK;

- BBICOKHMM YPOBEHbB: JaHbI MIOJIHbIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIPOCHI. 3HAET TEPMHHBI, ONPEICICHUS U TOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILICHUS], MPUHIUIIBI. J[OMyIIIeHO HECKOJIBKO HETOUHOCTEH.

Cocmasnsaowas KomnemeHyuu — yMeHus
- HYJIEBOM YPOBEHb: MOJIHOE OTCYTCTBUE MOHUMAHUSI CYTH METOJIUKH PEILICHUS 3a-
Ja4u, TOMYIIEHO MHOKECTBO IpyOeHIux omuOOoK / 3aaHusl HE BBITIOJIHEHBI BO-
o011IE;

- MUHUMAJbHBIA YpOBEHB: C1a00€ MOHUMAHUE CYTH METOJIMKH pELICHUs 3a-
Jla4u, TONyIIeHbl rpyObie omnOku. Pemenns He 000ocHOBaHbl. He ymeeT ncnonb3oBath
HOPMATHUBHO-TEXHUYECKYIO JTUTEpATypy. He opueHTHpyeTcs B cieliuaibHOW Hay4YHOU
JTUTEPAType, HOPMATUBHO-IIPABOBBIX aKTaX;

- MIOPOTOBBIN YPOBEHB: JOCTATOUYHOE MOHUMAHUE CYyTH METOJUKH PEIICHUS 3a-
Jady, JOMyIIeHbl ommnoOku. Peimienus He Bceryna oOOCHOBAaHBI. YMEET HCIOJIb30BATh
HOPMAaTUBHO-TEXHUYECKYIO JuTepaTypy. Ciabo OpueHTUpPYETCs B ClieUaIbHOW Hayd-
HOU TuTepaType, HOPMATUBHO-IIPABOBBIX aKTaX;

- CpeIHUI YPOBEHB: B 1I€JIOM TOHUMAET CYTh METOJIUKU PEILICHUs 3a]auH, 10y~
1IeHbl oMOKK. Periennst He Bcera 00OCHOBaHBI. Y MEET HCIOIb30BaTh HOPMATUBHO-
TEXHUUYECKYIO U CHEIUAIbHYIO HAYYHYIO JINTEPATYPY, HOPMATUBHO-TIPABOBHIE AKTHI;

- IPOJBUHYTHIA YPOBEHB: B 1IEJIOM MOHUMAET CYTh METOJIUKH PEUICHUS 3aauu,
JOTyIIeHbl HeTOYHOCTU. CriocoOeH 000CHOBATH PEIlICHUs. Y MEET UCIOIb30BaTh HOP-
MAaTUBHO-TEXHUYECKYIO U CIIEIMAIbHYIO HAYYHYIO JIMTEPATYPY, HOPMATUBHO-TIPABOBBIC
aKThI,
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- BBICOKHI YpPOBEHb: MOHMMAET CyTh METOIMKH pemeHus 3anaud. CriocodbeH
00OCHOBATh pEIIECHUs. ¥YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUUECKYIO M CIIEUAIIb-
HYI0 Hay4HYIO JIUTEpaTypy, HEepeIoBOi 3apyOekHbIH OINbBIT, HOPMAaTUBHO-IIPABOBBIE
aKTBI.

Cocmasnsaowas KomnemeHyuu — 81a0eHUe HA8bIKAMU

- HyJIEBOU YPOBEHB: HE MPOJAEMOHCTPUPOBAJ HABBIKU BBIMOJHEHUS podeccu-
OHAJIbHBIX 3a/1a4. VICIIBITBIBAET CyLIECTBEHHBIE TPYAHOCTH IIPHU BBITIOJIHEHUH OT/IENb-
HBIX 3aJaHHUM;

- MUHAMAaJIbHBIA YPOBEHB: HE MPOJIEMOHCTPUPOBAII HABBIKYU BBITIOJHEHUS MIPO-
(dbeccroHaNbHBIX 3aa4. VICOIBITHIBAET CYIIECTBEHHbIE TPYAHOCTH MPU BHIOJIHEHUU
OTJEJIbHBIX 3aJaHUM;

- IOPOT'OBBIN YPOBEHB: BIAJEET OMBITOM TOTOBHOCTH K MPO(EeCCHOHAIBHOM Jie-
ATEIBHOCTH U TPO(PECCUOHATILHOMY CaMOCOBEPIIEHCTBOBAHUIO HAa MOPOTOBOM
ypoBHE. Tpy10BbIE€ NEMCTBUS BBINOJHIET MEAJICHHO U HEKAYE€CTBEHHO;

- CpeIHUH YPOBEHbB: BIIaJIE€T CPEAHUM OINBITOM FOTOBHOCTU K TPOQECCHOHATb-
HOU JIeATEeNIbHOCTH U MPO(EeCCHOHAIBHOMY CaMOCOBEPIICHCTBOBAHUIO. TpynoBbIE
JIEUCTBUS BBITIOIHSET HAa CPEJTHEM YPOBHE IO OBICTPOTE U KA4ECTRY;

- POJABUHYTHIN YPOBEHB: BIAJEET OMBITOM U JOCTATOYHO BBIPAKECHHOW JIWY-
HOCTHOM TOTOBHOCTH K MPO(GECCHOHATIBHOU AESTEIbHOCTH U MPOPECCUOHATEHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBICTPO U KAUECTBEHHO BBIITOJHSIET TPYAOBBIE IEHCTBHUS;

- BBICOKMI YPOBEHb: BJIAJECET OMBITOM U BBIPA)KEHHOCTHIO TMYHOCTHOU TOTOB-
HOCTH K TPO(ECCUOHATBLHON NEATEIbHOCTH U TPOJPECCHOHATEHOMY CaMOCOBEPIIICH-
CTBOBAHUIO. BBICTPO 1 KaYECTBEHHO BBINOJIHAET TPYAOBBIE ICHCTBHUS.

Obobwennas oyenka cghopmuposanHocmu KoMnemeHyu

- HyJIEBOU YPOBEHb: KOMIIETCHIINU HE C(DOPMUPOBAHBIL;

- MUHUMAJIbHBIA YPOBEHB: 3HAUUTEIbHOE KOJIMUECTBO KOMIIETEHIINHN HEe cop-
MHPOBAHO;

- TIOPOTOBBIA YPOBEHb: BCE KOMIIETCHIIMU C(HOPMUPOBAHBI, HO OOJIBIIMHCTBO
Ha MOPOTrOBOM YPOBHE;

- CpeJIHUI YPOBEHB: BCE KOMIIETEHIIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPOJBUHYTHIA YPOBEHb: BCE KOMIIETEHIIUU CHOPMUPOBAHBI HA CPEIHEM WJTU
BBICOKOM YPOBHE;

- BBICOKUHM YpOBEHB: BCE KOMIIETEHIIMU C(HOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Bonnpocsl K 3K3aMeHy

1. PacyeTHbIe METO/IBI OIICHKH HM3HOCOCTOMKOCTH MaTEPHAJIOB B TIOTOKE adpa-
3UBHBIX 4acTull. KpUTHYECKNid aHAJIN3 pACUETHBIX METOJ0B OLIEHKH W3HOCOCTOMKO-
CTH MaTepHUaJOB U JeTAJIEN MalllH U POJIb POCCUMCKUX YUEHBIX B 3TOM 00JIACTH 3HA-
HHUH. DHEPTEeTUYECKUN METOJI OIEHKH M3HOCOCTOMKOCTH MAaTE€pPUATIOB M €r0 pa3Ho-
BUJHOCTH.



10

2. DiacTomMephl, UX PU3NIECKOE COCTOSTHHUE M OCHOBHBIE (DU3MKO-MEXaHHUYe-
ckue cBoiicTBa. CTpyKTypa MHKPOMOJIEKYJ. B3auMHOE pacmnosioxkeHue MOJEKYJ B
nonumepax. duznueckoe cCOCTOsIHUE 31acTOMEPOB. BhicoKkoanacTuueckas nedopma-
Ml TONUMEpPOB. BpeMeHHass u TemiepaTypHass 3aBUCUMOCTH HPOYHOCTH PE3HH.
CnekTp BpeMEH pesakcaliy pe3rH.

3. KoHTakTHOE B3aMMOJEHUCTBUE TBEPABIX TeI. JJUCKpEeTHOCTh KOHTakTa. Ho-
MUHAJIbHAs, KOHTYpHas U (pakTuueckas miomnaabr kacanus. COMMKeHre MOBEPXHO-
crel o Harpy3kou. [IoHsTHE 0 HEHACBIIEHHOM M HACBIIIEHHOM KOHTakTe. Mexa-
HHUKA KOHTAKTHOTO B3aUMOJEHUCTBHUS TBEPABIX TEJ C IEPOXOBATHIMU MOBEPXHOCTSIMM.

4. PacueTHble METOIBI OIIEHKH U3HOCOCTOMKOCTH MaTEpUAJIOB B IOTOKE abpa-
3UBHBIX 4acTull. KpUTHYECKU aHalIU3 paCUETHBIX METOJIOB OLIEHKH W3HOCOCTOMKO-
CTH MaTEpHUaJOB U JeTAJIEW MalllH U POJIb POCCUMCKUX YUEHBIX B 3TOU 00JIACTH 3HA-
HHUH. DHEPTEeTUYECKUN METOJI OIEHKH M3HOCOCTOMKOCTH MaTE€pUaOB M €ro pa3Ho-
BUAHOCTU. [[TOTHOCTH MOTTIONIEHHOW YHEPTUU MPU yAAPHOM BO3JECUCTBUHU YACTHI] O
PE3UHOBYIO TIJIOCKOCTh U €€ PU3HUECKUI CMBICT U 3HaUeHHe. MexaHnyeckue notepu
SHEPI'UH MpH yj1ape 0€3 CKONBKEHUS U CO CKONIbkeHueM. OnpeesneHue yria rpaHnd-
HOM 30HBI, Pa3EAIONIeH yIap CO CKOIBKEHUEM U 0€3 CKOIbKEHUS.

5. Buasl paspyuienus. Mexanus3Msl 3ap0okKICHUE TPEIIUH. BsA3koe, Xxpynkoe
paspyuieHue. SIBJeHre HECOBEPIICHHON YIIPYrOCTU. Y IPYTUd TUCTEPE3UC U MOCIIE-
nercteue. Db dext baymunrepa. Penakcanuus HanpspkeHuit. [lon3yuects, yCTanocTb.

6. JIuckpeTHOCTh KOHTakTa. MHUKpPO- U Makpo-MacIITaOHBIM YPOBEHb pac-
CMOTPEHUSI XapaKTEPUCTHUK JUCKPETHOrO KOHTAakTa. HomuHalbHAsA, KOHTypHas U
(daxTuueckas momanu kacanus. COnmkeHre noBepxHocTeil moa Harpy3kou. [1ons-
THE O HEHACHIIIEHHOM M HACBIIIEHHOM KOHTAaKTe. MeXaHWKa KOHTAaKTHOTO B3anMO-
JNEUCTBUS TBEPJIBIX TEJ C MIEPOXOBATHIMU OBEPXHOCTIIMHU.

7. Metonbl pacuera GakTruueckou miomaan kacaHus. COOTHOIICHUS MEXKTY
(haKTUYECKUMU TUIOMIAJIMU KOHTAKTA U COMMKEHUS KOHTAKTUPYIOUIUX TENl B HEMO-
JBUKHOM COCTOSIHUM U MPU CKOJIbKEHUH. DKCIEPUMEHTANIbHbIE CITOCOOBI OTIpeieie-
HUS (PAKTUYECKUX TUJIOMIAIeH KacaHUs U COMKEHUH.

8. Cubl 1 k03¢ PUITMEHTHI BHENIHETO TpeHus. Onpenenenne cuit U Kodhdu-
[IUEHTOB BHENIHETO TPEHUS MIPU YIPYTUX U MJIACTUYECKUX JedopMalusiX B 30HE KOH-
TaKTa MUKPOHEPOBHOCTEH. 3aBUCUMOCTH KOA(PUIIMEHTA BHEUITHETO TPEHUS OT BUJIA
KOHTAaKTa, HArpy3KH, TEMIIEPATypPbl, CKOPOCTHU CKOJIbKEHUS, CBOWCTB MaTEpPUAIIOB
Mapbl TPEHUS

9. Kinaccuduxanus BuaoB n3HammBanus. KonnuecTBeHHbIE XapaKTEPUCTUKHI
n3HammBaHus. MI3HOCOCTOMKOCTh M KJIACChl M3HOCOCTOMKOCTH. OCHOBHBIE 3aKOHO-
MEpPHOCTH W3HAIIMBaHUS. MojAenu U KUHETHKa pa3pylieHuss (GPUKIIMOHHOTO KOH-
TakTa. BnusHue pa3auyHbIX (PAKTOPOB HA HM3HOCOCTOMKOCTH. V3MeHeHue Buaa
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pa3pyluieHus TOBEPXHOCTEN MPU TPEHUH B 3aBUCUMOCTU OT PEKUMOB pabOThI (MpHU-
paboTKa, yCTAaHOBUBIIUICS U (POPCUPOBAHHBINA PEKUMBI).

10. ITonmnmepHbIE 1 METATIIONOJIMMEPHBIE KOMITO3UIIMOHHBIE MATEPHUAIIBI JJIs
MOAIIUITHUKOB, OMOP CKOJBXEHHUSI, TOPMO30B U MY(PT CIEIIIICHHUS.

11. Buemnee TpeHue. OCHOBHBIE MOJIOKEHUS U PA3BUTUE TEOPUU BHEUIHETO
TpeHus. Buasl GpUKIIMOHHOTO B3auMOJIEHCTBUS. TpeHHe CKOJIbKEHUS, KaueHUs U
BepueHus. Tpenue nokos. [IpeasapurenpbHoe cMENEHNE TBEPIBIX TEA IPU BHEITHEM
Tpenuu. [IpenBapurenbHoe CMEIIeHHE TPU YIPYTUX U IIACTUUECKUX JAedhopManusix
B 30HaX KOHTAKTa MHUKPOHEPOBHOCTEW. MEXaHU3MBbl NHUCCUIIAIMA SHEPTUH IPH
(PUKIIMOHHOM B3aUMOJICHCTBUHU.

12. ®usnueckoe MOJAEIUPOBAHHUE MPOLECCOB TPEHUS, W3HAIIMBAHUS U
cMazku. Tpubosiornyeckue cucteMbl. Buasl mogooust B Tpudbocuctemax. Meton aHa-
JI3a pa3MEPHOCTEN U €r0 HCIOJIB30BAHHE MPHU MOJCIMPOBAHUY MPOLIECCOB TPEHUS U
W3HAILINBAHMUS.

13. I'pannunas cmaska. [Ipupona u cTpoeHHE rPaHUYHBIX CIIOEB. 3aKOHOMEP-
HOCTH MPOLIECCOB MPHU TPAHUYHOMN CMa3Ke. BinsiHue cMa304HOro MaTepuana, TeMIe-
paTypbl, CKOPOCTH CKOJIBKEHHUSI, IIEPOXOBATOCTH MOBEPXHOCTEW TPEHUS Ha IPO-
[ECCHI ITPU TPAHUYHOU CMAa3Ke.

14. TpuboTtexHosnoruu. Buasl ”3HOCOCTOMKUX MOKPBHITHI U YIIPOUHEHUS 1O-
BEPXHOCTHBIX c10€B. HamnaBka n3HOCOCTOMKHX cioeB. HanbuieHne M3HOCOCTOMKHIX
MOKPBITUHM W3 MOPOLIKOBBIX MAaTEPUAIOB. JIazepHOEe yIIpOUHEHHE.

15. XKuakoctHast cMa3ka. Buabl KUIKOCTHOM CMAa3KU: TUAPOIMHAMHUYECKAS,
TUAPOCTATUYECKAS], TUAPOCTATOAMHAMUYECKAS, ANaCTOruApoAnHaMudeckas. ['umapo-
IMHamMu4ecKkas cmaska. OCHOBHBIE YPAaBHEHUS TEOPUU TUAPOAUHAMUYECKON CMAa3KH.
VYpaBHeHune PeiiHoibACA W TpaHUYHBIE YCIOBUS. OIACTOTUIPOAUHAMUYECKAS
cMaska. ['azoBas cMmaska.

16. IlpyHOMOBI KOHCTPYUPOBAHUS Y3J0B TPEHHUS PA3JIMYHOTO HA3HAYCHMUSI.
OcHOBBI TPOEKTUPOBAHMS, TOI00PA MATEPUATIOB U KOHCTPYKTUBHOTO OPOPMIICHHUS
y3710B TpeHus. [[puHIUI reoOMeTpUYecKOM ONTUMU3ALUN TPUOOCUCTEM.

17. MeTtannuueckrue MaTepralIbl sl Y3JI0B TPEHUS Pa3JIMYHOTO Ha3HAYCHMUS.
PexomeHtyeMble 00JaCTH UCIIOIB30BaHUsI aHTUPPUKIIMOHHBIX CIUIaBOB. [lopoiko-
BbI€, KEPAMUYECKHE KOMITO3UIIMOHHBIE MaTepUalbl 1Jisi aHTU(DPUKIIUOHHBIX U HPUK-
HHUOHHBIX Y3JI0B TpeHus. [lonrmepHble U METAIONOJIMMEPHBIE KOMITO3ULIMOHHBIE
MaTepuabl JAJis MOJUIUITHUKOB, OTIOP CKOJIbKEHUS, TOPMO30B U MY(T CLETICHHUS.

18. Knaccudukanus cMa304HbIX MaTEPHAJIOB: MO arperaTHOMY COCTOSIHHIO,
MPOUCXOKICHUIO, CIOCO0Y MOTy4YeHUs, Ha3HaueHuto. JKuakue cMa3ouHble MaTepu-
anbl. CocTaB, SKCITyaTallHOHHBIE CBOMCTBA M ACCOPTUMEHT Maced.
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19. Cunbl 1 k03pdunMeHTH BHENIHEro TpeHus. OnpeaeneHue cuil U Kodg-
(bUILIMEHTOB BHEILIHETO TPEHUS MPU YIPYTUX U MJIACTUYECKUX JePopMaIrusix B 30HE
KOHTAaKTa MUKPOHEPOBHOCTEM.

20. TpubomeTpus u Tpubdoauarnoctuka. [lukin TpuOOTEeXHUYECKUX HCIBITa-
Huil. UcnibiTatenbHas TeXHUKA JUIsl TpPUOOJIOTUUECKUX UCIIBITAHUN U UCCIe0BaHUMN
nap TpeHusl.

21. IlpyumHbI U3HOCA U MOJIOMOK JE€Tajei MallvH.

22. BnusiHue yCI0BUM IKCIUTYaTallui HA N3HOCOCTOUKOCTD U JOJITOBEYHOCTD
MaIIIUH.

23. Knaccudukanus neraneid MalivH MO MpPU3HAKaM JOJTOBEYHOCTH U
HAaJIe)KHOCTH.

24. CoBpeMeHHBIE MpecTaBIeHUs] 00 n3HOce MatepuanoB. Knaccudukarus
BHJIOB M3HAIIIMBAHUS.

25. ®u3n4ecKue OCHOBBI YIIPOUYHEHUSI MATEPUATIOB.

26. Bnuaaue marepuana U METOAOB YIPOYHEHUS HAa M3HOCOCTOMKOCTHh U
YCTAJIIOCTHYIO MPOYHOCTb.

27. Bnusitnue crnoco06oB 0OpaOOTKM M KadyecTBa MOBEPXHOCTEH Ha M3HOCO-
CTOMKOCTb U YCTAIOCTHYIO POYHOCTb.

28. [lyTu noBbIIIEHHUS T0ATOBEYHOCTH U HAIC)KHOCTH MAIIUH.

29. Knaccudukarus MeTO0B BOCCTAHOBJICHUS W MOBBIIIEHUS W3HOCOCTOM-
KOCTH JE€Talleil MallvH.

30. HopMupoBanue u s3xoHOMHUYecKasi 3PPHEeKTUBHOCTh MOBBIIICHUS T0JTO-
BEUHOCTH U HAJISKHOCTHU MaIlIUH.

31. YopouHeHue TMOBEPXHOCTHBIM  IUJIACTUYECKUM  Je(hOopMUpPOBAHHEM
(ITI1d): apoGecTpyiHbIN U EHTPOOEKHO-IIAPUKOBBIN HAKJIEII.

32. O0OkaTka poJMKaMu U mapukamMu. AnMasHoe BeirnaxkuBanue. [111]] neta-
JIEU C OTBEPCTUSIMH.

33. Tepmomexanndeckas oopadborka TMO, HTMO, BTMO.

34. Tepmuueckas o0pabOTKa IMOBEPXHOCTEW: MOBEPXHOCTHAs 3aKalika C
HArpeBOM ra3oBbIM iameHeMm, T.B.Y., KOHTaKTHBIM HarpeBOM JJIEKTPUYECKUM TO-
KOM, 3JIEKTPOHATPEBOM B JIEKTPOJIUTE.

35. Pa3paboTka BapuaHTOB TEXHOJIOTUYECKOTO MaplIpyTa BOCCTAHOBJICHUS U
MOBBILICHUS H3HOCOCTOMKOCTH OBEPXHOCTEMN AETAIIN.

36. IIpoekTupoBaHue onepanuii BOCCTAHOBICHUS U OTAEIIOYHO-YIPOUHSIO-
et 00paboTku nmoBepxHocTei. Pacuet u BBIOOp pexknMoB 00pabOTKH, MEKOIEepa-
IIUOHHBIX Pa3MepPOB, IPUITYCKOB.

37. HopmupoBaHnue omnepaiuii. BeI0op onTHMaabHOTO BapraHTa BOCCTAHOB-
JIEHUS ¥ OTJIEJIOYHO-YIIPOUYHSIOIIEN 00pabOTKH 110 ceOECTOUMOCTH.
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39. bazoBbie Macna. OyHKIHMOHAIIbHBIE MPUCAJIKU, aHTU(DPUKIIUOHHBIE JO-
0aBku k Maciam. [Inactuunbie cMa3ounble MaTepualibl. CoCTaB, IKCILTyaTallUOHHbBIE
CBOMCTBA M aCCOPTUMEHT IJIACTUYHBIX cMa30K. TBepable CMa304HbIE MaTEPUAIIBI.

4.3. IlIpumep 3K3aMeHANMOHHOI0 OMJIeTa

I'OYBIIO «/loHenkuii HANMOHAJIBHBIN TEXHUYECKUIl YHHBEPCUTET»

IIporpamma: CIELHAINTET
(baxanaBpHar, CIIelIUaIUTET, MATHCTPATypa)
HamnpasiieHne noaroToBku (CrennaibHOCTh): 21.05.04 I'oproe neno
(KoJ, Ha3BaHHE)
[Tpoduns (MarucTepckast mporpaMmma): TpaHCIIOpPTHBIE CUCTEMBI TOPHBIX NTPEANPHATHIA
(Ha3BaHue)
Cewmectp: BeCceHHUH cemecTp yuebnoro roga 2019-2020r.r.
VuebOnas JUCHUIIIINHA: HpoeKTI/IpOBaHI/Ie TPAHCIIOPTHBIX CUCTCM I'OPHOT'O IMTPOU3BOJACTBA
BUJIET Nel14

1. Cunel 1 ko3¢ unmenTsl BHemHero TpeHus. OmnpeneneHne cwil U Kod3(hHUIMEHTOB
BHEIIHETO TPEHUS NPHU YIPYTUX U IIIACTHYECKUX AedopMaIisIX B 30HE KOHTAKTa MUKPO-
HEpOBHOCTEH. 3aBHCHMOCTH KO3((UIIMEHTa BHEIIHETO TPEHUS OT BHJAA KOHTAaKTa,
Harpy3KH, TEMIIEPATypPbl, CKOPOCTH CKOJIbKEHUS, CBOUCTB MAaTEPUAJIOB I1APHI TPEHUS.

2. Tpubometrpus u Tpudboanarsoctuka. [{uki TpuborexHuyeckux ucnbiTanuil. McnbiTa-
TeJIbHAsl TEXHUKA ISl TPUOOJIOTHYECKUX UCTIBITAHUN U UCCIIEA0OBAHUN MTap TPEHUS.

3. Pa3paboTarh TEXHOIOTHYECKUN MapIIPyT BOCCTAHOBJICHHUS U MIOBBIIIEHHUS H3HOCOCTOM-
KOCTH noBepxHocTen neranu NelS

YTBepxkaeHo Ha 3acenannu kKadenpsl «TpancnoprHbie cucTeMbl v Jloructuka uMm. MLI'. IllTokMaHay
(HauMeHOBaHUE Ka(eIpbl OTHOCTHIO)

IIporokon  Ne oT« __ » 2019r.

3aB. kadenpoii Kongpaxun B.II.
(momuch) (®.1.0.)

DK3amMeHaTop Martsuenko C.A.
(mmomuce) (®.1.0.)

4.4. Kputepun oueHuBaHUs

JlomycKkoM K AK3aMEHAI[MOHYSBISETCS BOBPEMS BBINOJHEHHOE WHIUBUIYAJb-
HOE 3aJI1aHK€, BHITIOJIHEHHOE C COOJII0JICHHEM BCEX METOJIMYECKUX YKa3aHUM.

Ouenka ucnbiTanus o 100-0abHOM 1IKane GopMUpyeTcs Kak cyMMa 0aljioB
HaOpaHHBIX 32 OTBETHI HA BONpPOCK Ousera. [1o kaxkaoMy Bompocy:

— «50 6amnoB» — BBICTABIAETCS, €CIIM IIPU OTBETE HA BOMPOC CTYIECHT OOHApY-
KUJ YMEHHE CBOOOJHO, JJOTMYHO, YETKO U SICHO MPEIOCTaBIISITh TPaMOTHBIE, IMpa-
BUJIbHBIE OTBETHI HA MOCTABJICHHBIN BOMPOC C HUCMHOJb30BAHUEM TEPMUHOJIOTUU U
CUMBOJIUKHU B HEOOXOIUMOM JIOTHYECKOU MOCIIEI0BATEIbHOCTH, @ TAKKE CBEACHUMN U3
IPYTUX JUCHUIUIMH W 3HAHUW, TPUOOPETEHHBIX paHee; TBEPAbIC MPaKTUUECKUE
HaBBIKK C TBOPYECKUM TMPUMEHEHUEM TOJYUYEHHBIX TEOPETUYECKUX 3HAHUU;
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UCIIOJIB30BaHUE U MIPEAOCTAaBICHUE MOJHOT0 000CHOBaHUS Hanbosee 3P(HEeKTUBHBIX
Y pallMOHAIBHBIX METO/IOB [TOMCKA PELICHUsI; YMEHHE UCTIOIb30BaTh NPUOOPETEHHbIE
3HAHUS U HaBBIKW B HECTAHAAPTHBIX CUTYAIUSAX, TPEOYIONIUX BBIX0/1a HA HHOM, OoJiee
BBICOKHI YPOBEHb 3HAHMIL; IPUBEACHBI AHATUTUYECKNE 3aBUCUMOCTH U PACUETHI;

— «40 6anmoB» — BBHICTABIISIETCS, €CJIU MPU OTBETE HA BOMPOC CTYACHT MPOSBUI
BBICOKHI YPOBEHb 3HAHWW NIPU OTBETE HA BOIPOC, MOKA3aJl YMEHUE IPUMEHSTh TEO-
pETHYECKHE 3HAHUA U PEUICHUS MOCTAaBICHHOMN 3a/1a4M, YETKO BIIAJICET U MPUMeE-
HSET aHAIMTUYECKUE 3aBUCUMOCTH ISl YCIIOBUM 3a/1aun, ymeeT GOpMyJIUpPOBATH BbI-
BOJIbI, OJTHAKO IMPU PELIEHHUH 3aJa4d JOMYCTUII HEKOTOpPbIE HETOYHOCTH, HEJIOCTa-
TOYHO 00OCHOBAJ JOMYIIEHUS, KOTOPhIE UCIIOIB30BATUCH MIPU PEIICHUU 33/1a4H;

— «30 6amioB» — BBICTABIAETCS, €CIIM IIPU OTBETE HA BOMPOC CTYICHT OOHApY-
KUJ YMEHUE CBOOOJHO MPEOCTABIATh MPABUIILHBIE OTBETHI HA MOCTABJICHHbBIE BO-
MPOCHI C UCIIOJIb30BAHMEM TEPMUHOJIOTHH, a TAK)KE 3HaHUM, TPUOOPETEHHBIX paHee;
HAJINYKME HECYIIECTBEHHBIX HEJOCTATKOB WJIA HAPYILICHUS MOCIEA0BATEILHOCTH W3-
JIOKEHHUS; HCTIOJIb30BAHUE HE CAMBIX PAllMOHAIIBHBIX METOJIOB TOMCKA PELICHUS; HE-
3HAYUTENIbHBIE HEAOCTATKU UM OIIMOKU B pacueTax;

— «20 6amioB» — BBICTABIAETCS, €CIIM IIPU OTBETE HA BOMPOC CTYACHT OOHApY-
uUJ1 0a30BbI€ 3HAHUS 10 BOIIPOCY, 3HAHUE OCHOBHBIX AHATMTUYECKUX 3aBUCUMOCTEH,
OMUCHIBAIOIINX 33/IaHHBIA MPOIIECC, OAHAKO JOMYCTUI CYIIECTBEHHBIE OITUOKH TTPU
BBITIOJTHEHUU PACU€TOB, HE CMOT CUCTEMAaTU3UPOBATh UCXOAHBIEC JaHHBIE U cPOpMY-
JUPOBAThH BBHIBOJIBL;

— «10 6anyoB» — BBICTABIAETCS, €CIIM IIPU OTBETE HA BOMPOC CTYICHT OOHApY-
KUJI BJIaJICHHE OCHOBHBIMHU TIOJIOKEHUSIMU MaTepuaia, Ho pparMeHTapHO U Hemoclie-
JIOBAaTEIbHO JAaeT OTBEThl Ha IIOCTABIICHHBIE BOIPOCHI; ClIadble MPaKTUYECKUe
HAaBBIKH; MTIOMCK PELICHHS TUIIOBBIX CTAaHAAPTHBIX 3a7a4 HEPAMOHAIbHBIMHU CITOCO-
0amMu ¢ MPUHIUNHATBHBIMU OIINOKAMH;

— «0 0anIoB» — BBICTABISETCS, €CIIU MPU OTBETE HA BOMPOC CTYACHT 0OHAPY KU
HE3HAYUTEIbHBIN 001 00beM 3HaHUM, OTCYTCTBUE HABBIKOB B PEILICHUM 3a]1ay 10
Pa3IMYHBIM T€MaM JTUCIUIUIMHBI JOITYCTUII MPUHITUIIMATbHbBIE OLTMOKY ITPU PEIICHUN
3a7a4, KOTOPBIE HE JTAIOT BO3MOKHOCTH BBINOJIHUTH 3aJJaHHUE, WU €CIIA PEIICHUE 3a-
a4’ OTCYTCTBYET.

[TepeBon ouenku u3 100-0amnpHOM mikansl B rocyaapctBennyio u ECTS ocy-
IIECTBIISETCS B COOTBETCTBUM CO IIKAJION npuBefeHHON B «llonoxenun 06 opraHu-
3aIuu y4eOHoro mpoiiecca B J{oHEIKOM HallMOHATbHOM TEXHHYECKOM YHUBEpPCH-
TeTey, yrBepkAEHHOM npuka3oM JJoHHTY Ne337-14 ot 02.05.2018r.

4.5. IIpumMep TeKy1Iero onpoca Ha JiabopaTopHbIX 3aHATHIX

JlaGopatopHas paboTa Ha Temy: «/[MuHaMUYeCKHe XapaKTEPUCTUKH Y3JIOB Tpe-
HUSD.
Bormpocsl npu Teky1iem omnpoce:
1. NnepuroHHBIE CBOMCTBA Y3JI0B TPEHUS
2. XapakTepucTruka BO30yK AKX CUJT B y3JIaX TPEHUs
3. Ynpyrue cBOMCTBa y310B TPEHUS
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4. JlnccunaTuBHBIE CBOMCTBA y3JI0B TPEHUS
5. MexaHu3M paccesiHusl SHEPIrUU MPU TAHT€HUUAIBHBIX KOJEOaHUIX

4.6. CoruiacHO y4eOHOMY IIAHY MO AUCIHHUILINHE NPeXyCMOTPEHO HH/IH-
BH/YaJIbHOE 3a/1aHHe.

NunuBuayanbHOE 3aJJaHKE CBSI3aHO C KOHKPETHBIM BBIOOPOM M pacueToM Me-
XaHUYECKOTO U DJIEKTPUUECKOr0 000PYI0BAHUS IIAXTHOU MOIbEMHON YCTAaHOBKHU
IO 33JIaHHBIM YCJIOBUSIM — ITyOUHE IIAXTHI U €€ TOJI0BOM MPOU3BOIUTEIILHOCTH.

Texkymmii KOHTPOJIb 3HAHUIN CTYJACHTOB IPOU3BOUTCS 11O PE3YIbTAaTaM BbI-
MOJTHEHUS UHIUBUYaTIbHOTO 3a/IaHUSI U KOHTPOJIBHBIX OMPOCOB B X0J1€ MPOBEICHUS
71a00paTOPHBIX 3aHATHH.

IIpomexkyTouHasi aTrecTauus 1o pe3yabTaTaM OCBOCHHS AUCIUILIUHEI B CE-
MecTpe MPOBOAUTCSA B JOpME CEMECTPOBOTO IK3aMeHa B COOTBETCTBUM C «Ilomoxe-
HUEM 00 OpraHu3aluu yueOHOTo mpolecca B JJoHEeKoOM HallMOHATLHOM TeXHUYE-
CKOM YHUBEpPCUTETE», yTBEpKAeHHOM npukazoM JoHHTY ot 02.05.2018r. Ne 337-
14.

Ilpu onpedenenuu ypo6us 3uanutl cmyoenmos npenooasamend pyKo8ooCcmeay-
emcsi Kpumepusmu OYeHKU 3HAHUL, AGAAIOWUMUC COCMABIAIOuel Y1eOHO-Memoou-
YecK020 KOMNIEKCA OUCYUNTIUHDI.

5. YA EBHO-METOANYECKHUE MATEPHAJIBI 110 JINCIHUIIJIMHE

Jlureparypa:
OcHoBHas:

1. XapnamoB FO.A. OcHOBBI TPUOOTEXHUKH [DIEKTPOHHBINA pecypc|: yueOHUK/
Xapnamos 10.A., Bumnesckuii JI.A., XKunbioB A.Il. — DIeKTpOH. TEKCTOBBIE JTaH-
Hble. — Jlunenk: JIunmeukuii rocy1apCTBEHHBIN TeXHUYECKUN yHuUBEpcuteT, ObC
ACB, 2018. — 354 c. — Pexum noctyna: http://www.iprbookshop.ru/88791.html.
— OBC «IPRbooks»

2. BoitnoB K.H. TpuboTtexuuka u HaAEKHOCTh MEXaHUUECKUX CUCTEM [DIeK-
TPOHHBIN pecypc]: yuebHo-MeToauueckoe nocooue/ Boitnos K.H. — DnexTpoH. Tek-
ctoBble gaHHble. — Cankt-IletepOypr: Yuusepcurer U'TMO, UucturyTt xonona u
OMOTEXHOJIOTHIA, 2014. — 72 C. — Pexum JNOCTyTa:
http://www.iprbookshop.ru/65322.html. — 3BC «IPRbooks»

3. AunponoB B.B. Cyxoe TpeHue B 3ajjauax MEXaHUKHU [ DJIEKTPpOHHBIN pecypc] /

AnpaponoB B.B., Kypasnés B.d. — DnexkTpoH. TeKkCcTOBbIE JaHHbIE. — MOCKBa,
WMxeBck: PerynsapHas u xaoTuueckass JuHaMuKa, V)KeBCKUI MHCTUTYT KOMIBIOTEP-
HbIX  uccaeposanmi, 2010 — 184 c¢. —  Pexum  nocrymna:

http://www.iprbookshop.ru/16631.html. — 9B5C «IPRbooks»

JononHurenbHas:
4. Knaccuueckue pabOTBl MO yJnapy M TpPEeHUIO [DIEKTpOHHBIM pecypc| /
I'. dapOy [u ap.]. — DneKTpoH. TeKCTOBbIE AaHHbIe. — MockBa, keBck: UHCTUTYT
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KOMIIBIOTEpHBIX ~ HccaenoBanuu, 2019.— 224 c.— Pexum  nocrymna:
http://www.iprbookshop.ru/92105.html. — 3BC «IPRbooks»

5. Taetunos W.II. [IpakTukyM IO OCHOBaM TEOPUM TPEHUS, U3HALIUBAHUSI U
TPUOOTEXHUYECKUM UCIIBITAHUSIM [ DIIEKTPOHHBIN pecypc]: yuebHoe mocodue/ TapTu-
noB WL.11., FOpmeB B.1. — DnexTpoH. TekcToBbie AaHHBIE. — Opendypr: OpeHoypr-
CKMM rocyaapctBeHHbIl yHUBepcuteT, ObC ACB, 2017. — 232 ¢.— Pexum no-
ctyna: http://www.iprbookshop.ru/71311.html. — 3BC «IPRbooks»

6. TeopeTnyeckre OCHOBBI U PACUETHI TPAHCTIOPTA SHEPTOEMKUX MTPOU3BOJICTB
[DnexTponnslii pecypc] / B.A. byaumesckuid, A. . ['pynaues, B.O. I'yrapeBuy u ap.;
nox oour. pea. B.I1. Kouapaxuna; TOYBIIO « IOHHTVY». — U3a. 2-e, nepepad. u
nomn. — Jlonenk: [0.u.], 2017. — 216 c. - Cuctem. TpeboBanms: Acrobat Reader.
http://ed.donntu.org/books/20/cd9538.pdf

YueOHO-MeTOAMYECKUE U3aHKs, pa3padoTanHbie B JJoHHTY:

7. Koncrnekt mo aucuuruinHe «MexaHuka TpeHHs» M CTYJIEHTOB, 00yd4aro-
uMxcs no Hanpasienuto noarorosku 21.05.04 «I"opHoe nenoy» cnenuanu3anuu « TpaHc-
MOPTHBIE CUCTEMBI TOPHOTO Mpou3BoicTBa» / Coct. MarBuenko C.A., Mumenko T.I1.:-
Honernk: JJorHTY, 2019.- 46¢. (moctym 4epe3 TUIHBIN KAOWHET CTYACHTA).

8. Metoauueckue yka3aHus K JabOpaTOpHBIM paboTaM Mo AUCIHUILIMHE «Mexa-
HUKA TPEHUS» AJIsl CTYJIEHTOB, OOY4YaIOIIMXCs MO HampaBlieHHuo moarotoBku 21.05.04
«l"opHoe geno» cnerumanu3anuu « TpaHCIOPTHBIE CUCTEMBI TOPHOTO MPOU3BOACTBAY /
Coct. Apedpre E.M., MatBuenko C.A., Mumenko T.I1. - Jouneux: JouHTY, 2019.-
16¢. (mocTym yepe3 IMYHBIN KAaOUHET CTYACHTA).

9. MeTonuueckue yka3aHusl K CaMOCTOATENBHOM padoTe 1o aucuurinHe «Mexa-
HUKA TPEHUS» IJsl CTYJIEHTOB, OOY4YaIOIIMXCS MO HampaBlieHHuo moarotoBku 21.05.04
«l"opHoe neno» cnenumanu3anuu «TpaHCIOPTHBIE CUCTEMBI TOPHOTO MPOU3BOACTBAY /
Coct. MatBuenko C.A., Mumenko T.I1. - lorenk: JloeHTVY, 2019.- 22 ¢. (moctyn uepes
JUYHBIN KaOWHET CTYCHTA).

DJIEKTPOHHO-UH(POPMALIMOH HbIE PECYPCHI
ObC JJIOHHTY — http://donntu.org/library

6. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE
JUCLHUATIUHBI

1. JIeKMOHHBIE 3aHATHUSA: JEKIIMOHHAS ayauTopus 5.161 uMeromas B cBoeM
COCTaBe: JOCKa ayAUTOPHAsI, MapThl, IEMOHCTPALIMOHHBIE CTEH/IbI U TIJIAKAThI; TPOEK-
top MynaptumenuiiHbii LG RD - JT91., npoekTopHBIil HACTEHHBIA 3KpaH Sopar
155x155¢cm., TIK: Pnt4/3GHz/1.50Gb/80Gb; Monutop Samtron 55E; Windows XP
Professional x64 (akamemuueckas moamucka DreamSparkPremium), LibreOffice
3.3.0.4 (6ecrinatHas Bepcusi), AutoCAD (cTyneHueckas OecriiaTHast JIUICH3US ).

2. JlabopaTopHble 3aHATHUA: yueOHass JabopaTopus KOHBEHEPHOTO TpaHC-
nopta 5.014 s npoBeneHUs 3aHATUNA CEMHHAPCKOro TUMa (BBIMOJHEHHUE JTabopa-
TOPHBIX, TPAKTUUECKUX pabOT), KypCOBOTO MPOECKTUPOBAHUS, IPYNIOBBIX U UHUBH-
IyalbHBIX KOHCYJIbTAIIMM, TEKYLIEr0 KOHTPOJISI M MPOMENKYTOUHOM aTTeCTalNU
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(cnenuanu3upoBaHHas MeOenb: JOCKa ayJAuTOpHAas, MapThl, JEMOHCTPALIMOHHbIC
CTEH/IbI U TJIaKaThl; U3MEPUTENIbHAS allllapaTypa AJisi KOHBEUepOoB; 3J1eBaTop 00€3B0-
xuBaromuin 03-43-400; Moes1b MArHUTOJIEHTOYHOTO KOHBEWEpa; JIEHTOUYHBIN KOH-
Berep; nenounblii  koHBenep CII-63; maketr konBeviepa KIIM-1; neHTOUYHBIN KOH-
Beilep ¢ HikHell paboueil BeTBblO; cTeHabl: "CThik JieHT", "CkpeOkoBbie nenu",
"Crnenmanpabie neHThl", "KonBeiep mmactunuarteiid", "Konselep mnHekoBbii", "[1pu-
BOJIHBIEC CTAHIIMU JICHTOYHBIX KOHBelepoB', "CxemMbl HaTsKHBIX cTaHumil”, "CThI-
KOBKa JICHT''; TapeJIbYaThlil MUTATENb; CEKIIHUS JEHTOYHO-KaHATHOT'O KOHBEMEpa; CeK-
IS ICHTOYHO-IIEITHOTO KOHBEMepa; CKpeOKOBBIN KOHBEHED).

3. CamocTosiTeIbHAsA padoTa: MOMEIICHUS ISl CAMOCTOSITEILHON paboThI €
BO3MO>XHOCTBIO MOAKIIOYEHHsS K ceTh "HMHTepHeT" 1 o0ecrieueHneM 10CTyIa B 3JIEK-
TPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEely OpraHU3allii: YUTAIbHBIC 3aJIbI,
yueOHble koprnyca 2, 3 (KoMmbroTepHas TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUS K
cetu «HTEepHET» M 0OECIeUeHnEeM JI0CTyNa B 3JIEKTPOHHYIO HH(POPMaAIIMOHHO-00pa-
3oBarenbHyto cpeny (QUOC JOHHTY) u anekrpoHHo-0nbnnoteunyto cucremy (3bC
[PRbooks), a Takxke BO3MOXHOCThIO MHAMBUIAYAJIHHOIO HEOTPAHUYEHHOTO JIOCTyMa
oOyuaroruxcst B 9bC u OMOC nocpencteom Wi-Fi ¢ nepcoHaIbHBIX MOOMIBHBIX
ycrporictB. OC — MicrosoftWindows 7, OpenOffice 2.0.3 — o61iecTBeHHAs TULIEH3US
MPL 2.0, GrubloaderforALTLinux — munensus GNULGPLv3, MozillaFirefox — nu-
uensusa MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) —
nunen3uss GNUGPL).

CocraBurtens pabodeit mporpamMMBI: C.A. MaTBueHKO



