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1. Ileab ocBOEHHS AUCHHTIIHHBI

K OCHOBHBIM HeJIsIM OCBOEHUSA JUCHUIUTHHEL «OCHOBEI TPHOOTEXHUKHIY CIENYET
OTHECTH:

- OCBOCHHE TCOPETHIECKUX OCHOB HAJIEKHOCTH, IOJITOBEYHOCTH U 3P PEKTUBHOCTH
paboTEI y3]10B MallINH, CBA3aHHBIMHE C MX IPEKIeBPEMEHHBIM H3HOCOM U MIOBbIIIEHHEIMH
TOTEPAMH SHEPTUH Ha HEMIPOM3BOAUTENBHOE TPEHHE MEXAHHYECKUX TPUOOCUCTEM;

- H3YYCHHE NPHHIUNIOB pabOoThl, CBOKWCTBA, TEXHHYECKHE XAPAKTEPHCTHUKH,
KOHCTPYKTHBHEIE =~ OCOOCHHOCTM M HAIPyXeHHOCTb  JeTajedl M y3IoB
00I1eMaIIMHOCTPOUTENILHOTO [IPUMEHEHHSI.

K ocHOBHBIM 3alayaM OCBO€HHUSA IOUCUUIIIUHBI «(OCHOBEI TpHﬁOTGXHHKH}}
ClIeOyeT OTHECTH.:

- U3y4eHHME IPHPOJBI TPEHHMS, M3HOCA M CMAa30YHOI'O NEWCTBUS PEalM3yeMBIX B
MalllHHAaX;

- @HalM3 pealbHbIX IPOLECCOB, MPOMCXOJIINNX B peaJbHBIX MallMHaX,
CHIDKArOIIHX 3G (OEKTUBHOCTH X PabOTHI ¥ SKOHOMUYECKHE TT0KA3aATEH;

- TIOMCKH peallbHbIX TPUOOTEXHWYECKUX pEIIeHHH JUIi MOJEepHU3ALUH
MMEIOIIETr0Cs MapKa 060pyI0OBaHUS | pa3pabOTKK BHOBE CO3ABAEMBIX MAIIKH.

2. Mecto qucnuniannel B crpykrype OIl 6akanaspuara

Hucunnmina « OcHOBEI TPHOOTEXHUKIY OTHOCHTCS K BADHATUBHOM yacTy Bioka 1
«Qucuuruasr (MOTYIH)» M BXOMHT B 00Opa30OBATENBHYIO MPOrPaMMy IIOATOTOBKH
GakanaBpa 1o HampapieHHIO moarotosku 15.03.01 «MammHocTpoerHe», mpoduis
«MammnHel ¥ TeXHONOTHH O0OpabOTKM MaTepualoB [A4BIEHHEM»  OYHOH (GOpPMEI
o0y4eHusl.

Hucuunnyaa «OCHOBBI  TpUOOTEXHHKHM»  B3aMMOCBS3aHa  JIOTHYECKH U
COolepKaTeIbHO-MeTOAUYECKH CO CIIeIYOIIUMY AUCIUILTHHAMHY U nipaktukamu OOIT:;

B 6azoBoit wacTn bioka 1 «/{ucuunianabl (MOXY/IH)»:

- ®uspKa B IPOU3BOJICTBEHHBIX U TEXHOJOTUYECKHUX TTPOLIECCax;

- Teopust MeXaHU3MOB U MAIITHH,

- OCHOBBI ITPOEKTHUPOBAHUS JIeTAIEN U Y3II0B MAILIUH.

B BapuaTusHoii yactn Bioka 1 «/{ucuunmimnns: (Moxyan)»:

- OcnoBel pouecco OM/I;

- McnelTaHus Ha NMPOYHOCTh U M3HOCOCTOWMKOCTH. HafeKHOCTh MeXaHHYeCKHX
CHCTEM.

B BapuatnmBHOH wacTtm aucumnianH no Beibopy Baoka 1 «/Iuncumniamubl
(MomyJim)»:

- Gusnyeckue 3GGeKTs! 1 SBIeHus B poueccax OMII.
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3. IlepeyeHr mnNJIAHHPYEMBIX pe3yJbTATOB OOYYeHHS MO0 JHCHHILUIHHE
(Mogym0), cOOTHeceHHBle ¢ [UIAHHPYeMbLIMH  pe3y/bTATAMH  OCBOEHHS
oOpa3oBaTeJbHOI MPOrpamMmebl

B pesynsrare 0CBOEHMS MMCLMIUIMHBI (MOIYIS) ¥ 00ydarommxcs hopMUPYIOTCS
CIeIyIOUIHe KOMIIETEHIIMH ¥ JOJDKHBI OBITH JOCTUTHYTHI CIEAYIOIIHME pEe3yIbTaThl
00yueHus Kak 3Tan GOpMHUPOBAHHS COOTBETCTBYIOIMX KOMIIETEHIIUIL:

B pesyneTaTe ocBOEHHS
Kon 0o0pa3oBaTeNbHOI Iepevens naaHUPyeMbIX pe3yJILTATOR 00yUeHHS 110

KOMIIETeHLIHH nporpamMmel o0y4aloImuiics AUCHMILIHHE

AoJieH 00/1a1aTh

OIIK-1 YMEHHEM MCIONB30BaTh | 3HATh:
OCHOBHEIE 3aKOHEI ® OCHOBHBLIE 3aKOHOMEPHOCTH B 00nacTu
€CTECTBEHHOHAYIHBIX TpuOOTEeXHUKH, TE€PMHHOJIOTHIO,
JIUCIAIUTAH B OCHOBHBIE IIOHATHA H OIpeHeICHH,
npod)ecCHOHATIBHON OTHOCHIHECS K TpEOOCUCTEMAM |
JIeSATEeTEHOCTH, e  MOJENHPOBaHHE IIPOIECCOB TPECHUA U
TIPUMEHATH METOIbI H3HAIMBAHMS.
MaTeMaTHYEeCKOT0 ymeTh:
aHaTH3a " ® permark pa3IuyHbIe WHXEeHEepHbIe
MOJIETHPOBAHHA, TpUDOOJIOTHYECKHE LN ¢
TEOPETHYECKOT O " HCIIOJIB30BaHHUEM 3HaHHf’I,
OKCIIEPHMEHTAIBEHOTO MPHOOPETECHHBIX TIpH H3ydCHUHA
HCCIIeI0OBaHuUs JUCTIAIIIHHBL]
®* JHCIIOJB30BAThH MOZE/IMPOBaHUE
IIPOIIECCOB TPEHUS M HU3HAIIUBAHHMS,
IPOBOIUTE 9KCHEPUMEHTAIbHEIE
paboTeL
BJIAETh:
®  METOIaMH H IpHeMaMHu JUISt

00BEKTHBHOI OIEHKH KayecTBa paboTEI
Y3II0B TPEHUS MallkH,

® IIOMCKOM pealbHBIX TPHUOOTEXHHYECKUX
peIlleHHH [N MOJEpHH3allHH IapKa
obopynoBaHus ¥ pa3paGOTKH BHOBb
CO3/1aBaeMBIX MAIIUH

IIK-1 CIIOCOOHOCTHIO K | 3HATH!
CHCTEMaTHYICCKOMY ® JIOCTHIKCHHA HayKu Hu TEXHHUKH,
HU3YYEHHIO Hay4HO- IIEPEIOBOH, OTEUYECTBEHHLIN U
TEXHHYECKOH 3apyOesKHBIH OIILIT B obnactu
uHbopMaLHH, TpUOOTEXHUKH;
OTEYECTBEHHOI0 " ®  METOIbI UCCIAENOBAHHI B3aUMOIEHCTBUS
3apy0eXHOro OmbITa II0 TPUOOTEXHUIECKUX CHCTEM
COOTBETCTBYIOIIEMY




NPOQHUITIO IOATOTOBKA | YMETB:
® HCIIOIBb30BaTh 3HAHUS H OIILIT B pacueTax
KOHCTPYKIUH TPUOOCONPSIKEHMUIA;

® IIPOBECTH TPHOOAHATH3 CHCTEMEI

BJIAJETh:

® HAaBBIKAMH pacyeTa H [PUHIHUIOM
ONTHUMH3ALUH TPUOOCHCTEMEL,

e BeidopoM  Haubonee  3bhGhEKTHBHBIX
METO/IOB M3rOTOBJIEHUsA, 00paboTKH H
YIPOYHCHHSA TPHOOTIOrHYECKUX
MaTepUaioB

4. CTpyKTypa U coepKaHHe QHCIHHIIHHBI

O61mas Tpy10eMKOCTh TUCIUILTAHEI COCTABIIAET 2 3aY€THBIX €AUHHUIIbI, TO €CTh 72
aKaJIEeMHYECKUX 4acoB (M3 HUX 36 yaca — caMocToATeNbHas paboTa CTyIeHTOB).

Pazpmener pucrummuasl  «OCHOBBL TPUOOTEXHHUKH» H3YYarOTCs HA IIECTOM
CEMECTpe TPEThero Kypca.

AyYIUTOPHBIX 3aHATAN — 36 4acoB, B TOM YHUCIIe JIeKIUH — 1 8 4acoB; MpaKkTHUECKUE

3aHATHA -18 gaca. PacueTHo-rpadudeckas padora -1. @opma KOHTPOIS — 3a4eT.

Crpykrypa u colepxaHue AUCLUUILUIUHEI « OCHOBEI TPUOOTEXHHUKU» 10 CPOKAM U
BUJaM paboTkl oTpaxkeHs! B [Ipunoxenun 1 k pabodeii mporpamme.

Conepmanne pa3aejioB JHCHUIIJINHBI «OcHOBBI TpHﬁOT‘eXHHKH))

4.1 Jleknuu
Beenenne. Tpuborexunka u Tpubosorust Mecto Tpub0TEXHUKH B COBPEMEHHOM

MalllMHOCTPOEHHH. TpuOOTEeXHUYECKHE IOTePH, MX pPa3HOBHUAHOCTH U OOBEMEL
OcHoBHBIE IIOHATUS U OIpeJIelIeHNsl TPEHUSI U U3HAILIUBAHUS.

CpoiicTBa Tpymuxest TeJ H HX nopepxHocreii. OcoO€HHOCTH B3aUMOIEHCTBUS
mexay aromMaMu. Cuibl  IOpPUTSDKEHMS W OTTAIKUBAHUS.  DIeMEHTapHbIe
KpUCTaNIIIMYECKHe AYEHKH TBEPAOro Tena. AHM3OTPOIINS UX CBOMCTB. DHEPrus CBS3M.
CBoOoaHas IMOBEepXHOCTHAs JHEprus Teja. PacnpeneneHue IUIOTHOCTH CBOOOIHOM
MIOBEPXHOCTH SHEPTUH [0 MOBEPXHOCTH TBEPAOTO Tena. BrusHue XeMocOpOIMOHHBIX
IPOLIECCOB HA YPOBEHb CBOOOIHON TOBEPXHOCTHOM dHEPruu. AncopOuus u aecopOrus
motexyi. Xemocopbuus. x ocoGeHHOCTH.

Tpenne. TpeHue Kak pe3yibTaT IPEOAOJIEHUS] CHUI aAre3Md U KOIEe3UH.
AZre3noHHblE W KOIe3HOHHBIE B3auMojeHcTBHi. KX o0cobGeHHOCTE U (DakTophl,
paustorie Ha HuX. Oddext Pebunmepa. Ero ocobGeHHOCTs U 3HAYEHWE JUII
(GpukuonHoro BzaumogedcTBus. Tpemunsl ['puddurca. X BiusHHE HA NMPOYHOCTH
TBEPJBIX TN ¥ BIUSHUE UX Ha TpeHue. MUkpo u makpopenbed TBepabix Ten. KoHTakrt
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pealbHbIX TBepABIX Tei. [lmomanm KkoHTakTHpoBamus. WX pasHOBUAHOCTH W
ocobennocTd. OmOpHasi IOBEPXHOCTh KOHTAKTUPYIOUIMX Tel. BiusmHue BpPEMEHU
KOHTAaKTHPOBAHUS Ha (POPMUPOBAHKE ONOPHOH INIOIany. Pacipesienennue HanpsKeHuit
B 30HE KOHTaKTa TBEPAbIX Tel. BrmsHue pasMepa HEpOBHOCTH Ha HaNpsHKEHHOE
COCTOSIHHE MaTepualia B 30He KoHTakTa. Pabora u mMommocts Tpenus. CocTapisomme
paboTel TpeHus. BenauHEl 1 BUIBI U3y 4eHUs] SHEPTUM MPH TPEHHUH. Temnepatypa npu
TPEHHM TBEPJIBIX Tell. JBOJIOLKS B3MJIAI0B Ha IPHPOLY TpeHus. MoyeKkyIspHas TeopHs
Tperus B.B. [lepsruna. Teopus Boynena. MonexyspHo-MexaHudeckast TeOpHs TPEHHS
VL.B. Kparenbckoro. OpukIMOHHEEIE CBsI3HM. KOHTAKT pealbHBIX TBEPIBIX TPYLIHXCS TelL.
MornekynsipHas U MeXaHMYecKas COCTABIISIOLIME CHIT TpeHHS. Binsuue aIcopOLIMOHHBIX
M OKHCHBIX TIUIEHOK Ha TpPEHHEe TBEpAbIX Tel. BiusgHue ancopbHpOBaHHEIX
TIOBEPXHOCTHBIX CIIOEB Ha YpPOBeHb TPEHHs TBEpABIX Tel. BHyTpeHHee TpeHHe.
I'panuvHOE TpeHue.

M3noc n w3namuBanue. M3nammsanue tBepabix tei. Mznoc. Crioco6sl omeHKH
u3Hoca. Kiaccuukanus MeXaHU3MOB H3HAIIMBAHUSI TBEpPIBIX Tell. VIHTEHCHBHOCTS
W3HalMBaHWsA. Mexanndeckue BHOBI H3HAIOMBAHMSA W WX  Pa3HOBHIHOCTH.
MonekyssipHo-MexaHudeckuii  M3HOC M ero  pasHOBMOHOCTH. KOppO3HOHHO-
MEXaHWYEeCKHI U3HOC M €ro pasHOBHUIHOCTH. MeTonsl GopnObl ¢ H3HOCOM. IToHSATHE
M3HOCOCTOMKMH U HEU3HOCOCTOMKHMH MaTepHaibl. BiusHIe PeXHMOB HArpyKeHHs Ha
M3HOC Tpymuxcs Ten. CrocoObl yMeHbleHus (PUKLIHOHHOTO B3aUMOIENCTBHS MEKIY
TpyIUMHUCS TesaMu. DPexT 6e3b13HOCHOCTH (M30HpaTebHbIA TEpeHOC PH TPEHHH).
Cymrocts a¢dexta 6e3pI13HOCHOCTH. MexaHu3M 00pa3soBaHys CEPBOBHTHOM TUICHKH K
ee cTpykTypa. Pusmdeckue 0CHOBBI 3 exra Ge3p3HOCHOCTH. Vcmons3oBanue abdexra
0e3BI3HOCHOCTH B y3J1aX TPEHUsI MAIIKH.

Cwmasku u cmasouHoe jeiicrBue. [ToHsTiHe «cMa304HBIi MaTepuamy. Macia u
cmasky. OCOOEHHOCTH MX CTPOEHMS M CBOMCTBA. [TacTHUYHEIE CMa304YHBIE MaTepPHATIEL
TBepasle cMa304HbBIE MaTEpHAITEI.

Tpuborexnuyeckue wmarepuanbl. BrIOOp KOHCTPYKUIHMOHHBEIX MAaTepHAIOB
tpudocucrem (TC) ¢ yderom mx coBmecTrMOcTH. CIIOCOOEI OLIEHKHM COBMECTHMOCTH
Tpymuxcs rnoBepxHocter. Cosmectumocts TC B mpouecce mnpupaGoTkd H B
rocienpupadoToyHoM nepuoje. MaTepuanbHble KOMIIOHEHTEI CTpyKTypsl TC.

Cnoco6bl MOBBIMIEHHS H3HOCOCTOHKOCTH JeTasiell. KOHCTpYKTHBHBIE CITOCOOBI.
Yuer TeMnepaTypHbIX JehopMalyil TPYIIUXCs AeTaleil. 3a30phl B COWIEHEHUIX. 3aIuUTa
pabouux MOBEPXHOCTEH TPeHUs OT 3arpsisHeHuit. TexHomorndeckue crocobsl. Harmaska
M3HOCOCTOMKUX CJIOE€B. HarmblieHne M3HOCOCTOMKMX TMOKPBITHH U3 I[OPOLIKOBBIX
MaTepuajoB.  YIPOYHEHHE HMOHHO-IUIa3MeHHOH  obOpabotkoi. Jluddysuonuse
MOKPBITHSA. DJIEKTPOXUMHYECKHE NTOKPBITHS. JlazepHoe ynpouHeHHe. HeKOTOpEle HOBEIE
METO/IbI 1OJYy4eHHUs TOKPBITHH.



HcenpiTanusi Ha TpeHHe M WM3HoC. [IpeicTaBiieHHs O KOHCTPYKLHMH |
XapaKkTePUCTUKaX MalluH TpeHus. Meronel u3MepeHHs KO3hdUIMEHTA TpeHUs.
Vcnbitanus Ha W3HOC TIPM TPEHMH CKONBXeHHS. MeTofuKka HCTIBITAHNH Ha M3HOC MPH
TPEHUU CKOJIBKEHUSI.

Meroabl u3zmepenusi m3Hoca. VICIBITAHHMS HAa W3HOC NPU TPEHMH KadeHHS.
VcrbiTanus Ha crienuanpHble BHAB! H3HamuBanua. O6paboTka pes3ynsTaToB HCIIBITAHMN
Ha [IPOYHOCTB ¥ U3HOC. THIIOBEIE CTEHMBI IJIST TPUOOIOTHYECKUX HCIILITAHMUIH,

4.2 IIpakTHYeCKHE 3aHATHS

1. Daxropel, onpeensIomue TpeHue H H3HoC¢. Tpuasa TpeHHs U H3HOCA.

2. Peanbnoe TBeproe Teno. OcobeHHOCTH ero cTpoeHms M cBoiicTs. CBoMcTBa
peanbHBIX U UACAIbHEIX Tell.

3. [lebexTrl moBepXHOCTH. BHYTpEHHSS 1 BHEIUHSSI IOBEPXHOCTH TBEPIBIX TEll.

4. Buzel u MexanusMel W3HammuBanuA. Kitacc M3HOCOCTOMKOCTH THUIIOBBIX Y3II0B
TPEeHHUS.

5. BnusHue mepoxoBaToCcTH, HATPY3KH U BPEMEHH KOHTAKTA HA TPEHHE TBEeP/bIX
Tell. 3aBUCHMOCTh YPOBHS TPEHHs OT CKOPOCTH IBHIKEHHsI, Tpyluxcs Tesl. OakTopsl,
OlIpe/IeNsAIoIINe YPOBEHb TPEHHUS.

6. Ilpucagku. VX pa3sHOBHMIHOCTH, Ha3HAYEHWE M CIIOCOOLI B3aWMOJIEHCTBH
MEX]IY TPYIUMHUCS TeJTaMH. Y CJI0BHUS cpabaTRIBaHUS CMa304HOTO MaTepHala.

7. 3ameHa TpeHHs CKOJIBKEHUS TPEHUEM KadeHHs (BUHTOBBIE Maphbl KAaUeHws] ).

8. Isyuenune HaTypHOH KOHCTPYKIMU CTEHIA I TPUOOIOrHUECKHUX UCIIBITAHUH.

9. UcnpiTanysa Ha cHenuaibHble BUABI M3HammBaHusg. OOpaboTka pe3ynbTaTos
MCIIBITAHMM Ha IIPOYHOCTD ¥ U3HOC. THUIIOBBIE CTEHABI IS TPUOOIOrHYeCKUX UCITBITAHHIA

5. O0pa3oBaTe/ibHBIE TEXHOJIOTHH

Meronuka npenogaBanust AUCHMINTHHEI « OCHOBBI TPHOOTEXHUKM» U Peald3aliys
KOMIIETEHTHOCTHOI'O IIOJXOAa B H3JIOXKEHHM M BOCIHPHUITUM IIpeayCMaTpUBAeT
HCIIONIE30BaHME CIIEAYFOUIMX AaKTUBHBIX M MHTEPaKTUBHEIX (OpPM IpOBEIEHHUS
IPYIIIOBEIX, UHAUBUYAIbHBIX, AyJAUTOPHBIX 3aHATHH B COYETaHHU C BHeayAUTOPHOU
paboroifi ¢ wHenbl0 (OPMUPOBAHUS M Pa3BUTHSA MPO(ECCHOHAIBHEIX HABBIKOB
o0y4aromuxcs:

- UHIUBHAYaIbHOE 00CYXAEeHHE BBHIMOIHIAEMBIX 3TAllOB pacuyeTHO-IpadudecKoro
3a/laHus;

- OpraHu3alys Y NPOBEJIEHUE TEKYIIEro KOHTPOJSA 3HAHUH CTYIAEHTOB B (opme
IIPOBEPKH PacyeTHO-rpaduIecKoro 3a1aHus;



- OpraHu3allys WU IPOBeJICHHEe TEKYIIEero KOHTPOJsS 3HAHUN CTYyIEeHTOB B (opme
OI1poca;
- IIOATOTOBKA, IIPe/ICTaBIIEHUE U 00CYXACHHE MTPE3eHTALIHIA.

YIenbHBI BEC 3aHATHH, NPOBOAMMBIX B MHTEPAKTUBHBIX ()OpPMAx, ONpeneseH
[JaBHOM  Lenpro  00pa3oBaTeNbHOM MPOTpaMMbl, OCOOEHHOCTBIO KOHTHHIE€HTA
oOy9arommxcs ¥ cofepkaHueM TUCHUILTHHBI « OCHOBBI TPHOOTEXHUKM» U B IEJIOM TIO
auciMIIMHe cocraBiseT 50 % aylUTOPHBIX 3aHATHA. 3aHSATHA JIEKIAOHHOTO THIIA
cocTaBisiroT 50% 0T 00BemMa ay TUTOPHEIX 3aHATHI.

6. Ounenounnie cpeacTBa [JIS  TEKYyIIero KOHTPOJS YCHeBAeMOCTH,
MPOMEKYTOYHOH ATTEeCTALMH [0 HMTOraM OCBOGHHH [IHCHHILUIMHBI H y4eOHO-
MeToAHYecKoe oDecrneyeHHe caMOCTOSITe/IbHOM padoThl CTYIEHTOB

B mpomecce o00ydeHus HMCHONB3YIOTCS —CIEAYIOUIME OLEHOYHBIE (OPMEI
CaMOCTOSITENbHON pPaboThl CTy[JEHTOB, ONEHOYHbIE CPEICTBA TEKYIEr0 KOHTPOI
YCIIEBAEMOCTH W ITPOMEKYTOUHBIX aTTeCTAIIHMN:

- B mpouecce o0ydeHHs NPeIyCMOTPEHH! OHA PacueTHO-rpaduueckas paboTHI
(PTP);

- HHIUBHUYalbHBIA OIIPOC;

- 3a4eT 10 MaTepuaaM IIeCTOro CeMecTpa.

OmeHouHble CpecTBa TEKYIIEro KOHTPOJIA  YCIIEBAEMOCTH  BKIIFOYAIOT
KOHTPOJIPHBEIE BOIPOCEI M 3aJaHus B (OopMe ompoca IS KOHTPOIS OCBOEHHS
00y4aroIUMHUCS Pa3Ie/ioB AUCIUILIHHEL.

B nponecce o6y4enus npesrycMoTpeHa pacieTHoO-rpadudeckas paboTa:

Pacuerno-rpaduyeckas padora

PacyetHo-rpadmueckas paborta coctonut u3 10-15 cTpanull Tekcra u rpadudecKoit
qacTH. B He#d paccMaTpuBaroTCs yCIOBHS IKCIUTyaTallid peajbHBIX Y3J10B WU
MEXaHW3MOB, HX KOHCTPYKLHs, MaTepHalbl Iap TPEHHSA, CHCTEMBI CMa3bIBAHMUSL.
PaccunTeIBaIOTCS MOTEPH MEXaHUYECKOH MOIHOCTH 10 y371aM TPEHHUS U ONpPeAeAIOTCs
o0miue moTepyu HEPruu mo ysnam TpeHus. Onpepensrorcs Haubojaee OTBETCTBEHHBIE
mapbl TPEHHA M OCOOEHHOCTH WX HArpy)XeHWs. BrIOMparoTCs M pacCUUTHIBAIOTCS
Haubonee >(QeKTUBHbIE AT KOHKPETHBIX YCIOBHHA METO/BI MOJIEPHM3ALHUU Y3JIOB
tpenus. Crpoures rpaduyeckoe ux uzobpaxkenue. Jlenaercs TeXHUKO-3KOHOMUYECKOE
000CHOBaHUE MOJIEPHU3ALINHA y3IIa TPEHHMSL.

6.1. ®oH OLIEHOYHBIX CPEJCTB /UISi IPOBEAEHHsI IPOMEKYTOUHOMH ATTeCTAHH
o0y4aromuxcst Mo JUCHHIIHHEe (MOAYJTI0)



6.1.1. IlepeyeHs KOMIIETEHIINH C yKa3aHUEM ATaIloB X (OPMUPOBAHHUS B IIPOLIECCE
OCBOeHMS 00pa3zoBaTebHON IIPOrPaMMEL.

B pesynprate OCBOEHHS MAUCUMIUIMHBI (MOMYJS) (GOPMHPYIOTCS CleNLyIOLIUE
KOMITETEHIIUH;

Kona B pesyabprare ocBoennst 00pasosaTe/ibHON mporpamMmmel obyuaromuiics
KOMIETEHIHH JOJIKEH 05.1'[3}13'1‘];
OIIK-1 YMEHHEeM  MCIOIB30BaTh  OCHOBHBIE  338KOHBI  €CTECTBEHHOHAYYHBIX

JIUCHUILIAH B MpOQECCHOHANBHON NEATENBHOCTH, NPHUMEHATE METOIEI
MaTeMaTHYeCKOTO aHajlu3a M  MOJENHPOBAHHS, TEOPETHYECKOr0 U
9KCIIEPUMEHTAIBHOTO HCCIIEI0BAHMS

IK-1 CIIOCOOHOCTBIO K CHCTEMATHYECKOMY M3YUEHHI0 HAYYHO-TEXHUYECKOH
uHQOpPMALIUK,  OTEYECTBEHHOTO W 3apyOeXHOro  OmBITa 110
COOTBETCTBYIOIIEMY IIPOGHUIIO TOATOTOBKI

B mpomecce ocBoeHus o0pa3oBaTeNbHON IIPOrpaMMBbl JaHHBIE KOMIIETEHIUH, B
TOM YHCJI€ MX OTHENbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCS IO3TAlHO B XOJ€ OCBOCHUA
00yJaroIUMHUCS AUCHUILIUH (MOIyIeH ), IPaKTUK B COOTBETCTBUH C y4eOHBIM [IaHOM U
KaJeHIapHbBIM rpadukoM ydeOHOro mnpoiecca.

6.1.2. Onucanue nokasarejied W KpPUTEPHEB OLEHHBAHMS KOMIETEHLHH,
(¢opMHEpYEeMBIX [0 HTOraM OCBOCHHSI AUCHHILIMHBI (MOAYJA), ONHCAHHE MIKAJ
OLleHHBAHHSI

IToka3aTeqeM OI[eHHBAHUS KOMIIETEHLMH Ha pa3NW4gHBIX O3Tamax HUx
GOpMHpOBaHUs SABISETCS IOCTHXKEHHEe OOYJaIOUIMMUCS IUIAHHUPYEMBIX DPe3ylIbTaTOB
o0y4eHus 1Mo JUCIUILTHHE (MOIYIIIO).

OIIK-1 ymeHmeM HCHOJB30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBLIX JIHCHHMILUIMH B
npoecCHOHANLHON  [AeSITEILHOCTH, NPHMEHSITH METOALI MATEeMATHYECKOro AaHAIH3a H
MO/IEJTHPOBAHHS, TEOPETHIECKOI0 ¥ IKCIIEPUMEHTAIBLHOI0 HCCJIeA0BAHNS

Kputepuu oueHuBanHs

IMoxasareanb




3HATH: Ob6yuarommiics O0yuaromuiics O6yuatomuiics Ob6yuaromuitcs
OCHOBHBIE HEeMOHCTPHUPYET JNeMOHCTpHpYET HAEMOHCTPUPYET IEMOHCTPHPYET
3aKOHOMEPHOCTH B | IOJHOE OTCYTCTBHE | HEMOJHOE 4acTHIHOE MOJTHOE
obnacTy TPHOOTEXHUKH, | MAM  HENOCTATOYHOE | COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
TEPMHUHOJIOTHIO, COOTBETCTBHE CHNENYIONIMX  3HAHMH: | CIEOyIOIIMX  3HAHWIL | ClIeXyHOIMX 3HAHMIL
OCHOBHBIE IIOHATHA M | CHENYIONIUX 3HAHUHA: | OCHOBHBIE OCHOBHBIE OCHOBHBIE
OMpeJieNeHH s, OCHOBHEIE 3aKOHOMEPHOCTH B | 3aKOHOMEPHOCTH B | 3aKOHOMEPHOCTH B
OTHOCAIIHECH K | 3aKkOHOMepHOCTH B | obnacru obnacti obmactu
TpubocHCTEMaM ; obnactu TPUOOTEXHUKH, TpUOOTEXHHKH, TpUOOTEXHUKH,
MOIenHpoBaHue TPUOOTEXHHUKH, TEPMUHOJIOTHIO, TEePMHHOIOTHIO, TEPMHHOJIOTHIO,
NpPOLECCOB TPEHUS M | TEPMHHONOTHIO, OCHOBHBIC TIOHATHA M | OCHOBHEIE MOHATHA H | OCHOBHLIE IMOHATHS H
M3HALTHBAHUSL. OCHOBHEIE TOHATHA M | OTpEJelNeHHs, OTMpeieneHus, OTIpeneneH s,
ONpeeneHns, OTHOCSIIHECS K | OTHOCSIIHECH K | OTHOCAIIKECH K
OTHOCHIIHECH K | TpubocucTemam ; TpubocucTeMam | TpuOOCHCTEMAM |
TpubOCHCTEMAM ; MOJIEIHPOBAHHE MOJIETHPOBaHHE MOJENHPOBAHKE
MOJIeITHPOBaHHE NpOIECCOB TPEHWA W | MPOLECCOB TPEHMA M | MPOLECCOB TPEHHS W
MPOLECCOB TPeHHMA H | H3HAIIMBAHWA. H3HAIIHBAHHS. W3HAITHBAHHS.
H3HALTHBAHMI, HomyckaroTes , HO  JOmycKawTcd | , cB000IHO
3HaYMTeNIbHbIE He3HaUMTENbHBIE ONepHpyeT
OWHKOKH, NpOABNAETCA | OIMOKH, HETOYHOCTH, | MPHOOPETEHHEBIMA
HEJOCTATOYHOCTh 3aTpyJHEHNS NPH | 3HAHUAMU.
3HaHWH, [0  pAdy | aHATMTHYECKHX
TokasaTeei, omepanusiX.
o0yuaromuiics
HCTIBITEIBAET
3HAYMTENBHbIE
3ATPYAHEHHS! HpH
ONEepHPOBAHHH
3HaHUSAMM  TPH HX
MepeHoceé Ha HOBBIE
CHUTYaLHH.
yMeTh: Obyuatomuiicas  He | OOydarowmmuiics Obyuaronuiics O6yuaroruiics
YMEET WK B | JIeMOHCTPHpYET JEMOHCTPHPYET JEMOHCTPHPYET
pelnaTh Pa3sIHYHEIE | HemoCTATOYHOMN HETIONHOE YACTHYHOE MTOJTHOE
HHIKEHEPHBIC CTENEeHH YMeeT: | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
TPHOONOTrHYeCKHe pemats  pasnuyHBIE | CNEAYIOIIHX  YMEHMIl: | CIeAyIOmMX YMEHMH: | Clemyromux
3afaqu C | WHKEHEpHEIE pemaTh pa3Ii4Hble | peluaTh pasnuuHble | YMEHHMIt! pemark
HCTIONB30BAaHHCM Tpubosnoruueckue HHXEHEPHEIE HHIKEeHEepHbIe pasIHYHLIE
3HaHHH, 3a1a4u ¢ | Tpubomoruyeckue TpHOOIOrHYecKue HHJKEHEPHELIE
NprOOpPeTeHHBIX  NPH | HCMOTB30BAHMEM 3aauu c | 3ama4u ¢ | TpuGonoruyeckue
W3YICHHH MUCLHIUIHHLL, | 3paHuii, HCIONB30BAHUEM HCIIOJIB30BAHUEM 3aja4u c
HCIONB30BATE nproGPeTEeHHBIX NpH | 3HaHWH, 3HaHuH, HCII0JIB30BAHHEM
MOJ€MUpOBaHHE H3YyYEHHH NMpHOOpeTeHHbIX  MPH | MPHOOPETEHHBIX P | 3HAHWI,
MPOLECCOB  TPEHHA H | MUCUMIIIHHBL H3Y4EeHHH H3Y4EHHH NpHOBPETEHHBIX TIPH
M3HAIIHBAHMSA, HCIT0JIE30BATh JMMCLIMTUTHHBI; IUCLIMIUIHHBL; H3Y4YEHUH
HpOBOIUTE MOIe/IHpOBaHKE MCIOJB30BATh HCTIONB30BATh JHCLIMIUIHHBL,
SKCOEpHMEHTATbHBIE MPOLIECCOB TPEHHA W | MOOENHPOBAHHE MOIEITHPOBAHHE HMCMONbL30BATh
paboThL. W3HAIIWBAHU, MPOLIECCOB TPEHHA H | MPOLIECCOB TPEHHS H | MOJenupoBaHue
MIPOBOMNTE H3HAUIUBAHHS, W3HALIHBAHMS, MPOLIECCOB TPEHUA H
IKCHEPHMEHTANBHEIE | NPOBOIUTE MPOBOIHTE HM3HAUIMBAHUS,
paboThL IKCTIEPHMEHTANIBLHEIE SKCIEepHMEHTAlIbHbIE TPOBOHTE
paboThL. paGoTEI. SKCIEPHMEHTATLHbIE
HomyckaroTes . YMeHuS OCBOEHEI, HO | paGoThl.
3HAUUTENbHbIe JIOMYCKATCA Cpobomno
omMOKH, TPOSBIAETCS | HE3HAUUTENbLHEIE OMepupyer
HEIOCTATOYHOCTE OIIMOKM, HETOUHOCTH, | TPHUOGPETEHHBIMH
YMEHHH, @0  psAny | 3aTpyOHEHHA NpH | YMEHUAMH,
nmoKasaTene, AHATTHTHYECKHX NpHMEHSET HX B
o0yJarmuics onepaluax, MepeHOCe | CHTYyaluAX
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HCIIBITBIBAET YMEHHH Ha HOBbIE, | MOBBIIIEHHOH
3HAYHTE/IbHbIE HEeCTaHIapTHBIE CIIO/KHOCTH.
3aTpyIHEHHA IPH | CHTYaLHH.
OIEPHPOBAHHH
YMEHMAMH TPH  HX
[EPEHOCe Ha HOBHIE
CHTYaLMH.
BIIAJIETh: Obyuaromuiica  He | Obyuarouuiics Ob6yuaromuiics Obyuarontuitca B
Blajeer 200 B | BlaJeeT METONdMH H | YaCTHYHO METOJaMH W | IOJIHOM oGneme
METOlaMi M TIPHEMaMH | HemocTaTOYHOM npueMamMu Uid | mpHeMaMH g | METonaMu H
s 00BEKTHBHOM | cTenmenn BnageeT | 00beKTHBHOH OLEHKH | OOBEeKTHBHOH OLEHKH | MpueMamu ans
OLEHKH KaiecTBa | mMeToqaMu U | KayecTsa paGOTHI Y3JI0B | KauecTBa paGoThl Y310B | 00BbEKTHBHOI
paGoThl Y3J0B TPEHHUA IpHEeMaMH IS | TPEHHA MaLlUH, TPEHHA MAIIIHH, OLIEHKH Ka4yecTsa
MallHH, 00BEKTHBHOM OLEHKH | TIOMCKOM PEeaNbHEIX | MOUCKOM peanbHeIX | paboTel Y3JI0B
TIOHCKOM PeallbHEIX | KayecTBa paboTel | TpUOOTEXHUYECKUX TpHOOTEXHMYECKHX TPEHHA MALIKH,
TPUOOTEXHHYECKHX Y3J10B TPEHHA MAIIWH, | pelleHui s | peleHuH I | MOMCKOM  peasibHBIX
penrenni AN | [OMCKOM — peajbHbIX | MOJAEPHH3AllMM IapKa | MOAEPHH3ALMH Tapka | TPHOOTEXHHYECKHX
MOZCPHH3AMA  Mapka | tpuboTeXHHYECKHX obopynoBaHus u | obopynoBaHusI U | perueHHiH Juis
DGUPYJIOBHHHH H pemeHHﬁ puke:e pa:spafio*rxyl BHOBB paspaGOTKH BHOBE | MOJCPHH3ALHH
pa3paboTku BHOBB | mopepHM3ALMK Mapka | cO37aBaeMbIX MallHH C03/1aBaEMBIX MaIl¥WH napka
CO3/1aBAEMBIX MAIIMH obopynoBanus ul, O6yuatommuitcs | ., HABBEIKM OCBOGHBI, HO | oGopynoBaHus H
pazpaGoTk  BHOBB | MCTIBITBIBAET JOTYCKAIOTCS pa3paboTku  BHOBB
CO3JIaBaeMBIX MAIIWH | 3HAYHTEJILHBIE HE3HAYUTENLHEIE CO3/1aBaeMBIX
3aTpyIHEeHHd npH | omuOKK, HETOYHOCTH, | MaliuH, CBOOOIHO
NPUMEHEHHH HABBIKOB | 3aTPYIHEHUH NpU | HPUMEHSET
B HOBBHIX CHTYyaLMAX. aHATUTHYECKHX MOMY4YEHHbIE HABBIKH
onepauusx, TepeHoce | B CHTYyalHax
YMEHHII Ha  HOBBIE, | MOBBIIIEHHOH
HeCTaH/apTHBIE CJIOKHOCTH.
CHTYyaLlHH.

IMTK-1 cnocofHOCTBI0 K CHCTEMATHYECKOMY H3YYEHHIO HAaYYHO-TeXHMYecKoill uHdopmanum,
0Te4eCTBEHHOT0 H 3apy0e/KHOTO0 ONBITA MO COOTBETCTBYIOMIeMY IIPO(QHIII0 MOAT0TOBKH

3HATh:

MOCTHEHHA HAYKH |
TEXHHKH, [EpPeIoBOH,
OTEUECTBEHHBIH "
3apy0exxHBIH  OIBIT B
obnacty TpHOOTEXHHUKHY;
MEeTOJbl HCCIeZOBaHUMN
B3aHMOAEHCTBHA
TpUOOTEXHMIECKHX
CUCTEM

Obyuarommuitcs
JIEMOHCTPHPYET
MOJIHOE  OTCYTCTBHE
WIH HEIOCTaTOYHOE
COOTBETCTBHE
CHEeYHOLMX 3HAHWI:
NOCTHKEHHA HAYKH H
TeXHUKH, TIEPeIOBOH,
O0Te4eCTBEHHBIH 51
3apy0eKHEIH OIBIT B
obmactr
TpUBOTEXHUKH;
METOIBL
HCCNenoBaHMil
B3aUMOIEHCTBHA
TpUOOTEXHHYECKHX
CHCTEM

O6yuarouiics O6yyqaronruiics
JIEMOHCTPHPYET HENOJHOE | JEMOHCTPHpPYeT
COOTBETCTBHE 4acTHYHOE
Cle IYIOTITHX 3HAHMUH: | COOTBETCTBHE
JOCTHEHWS HayKM M | CNeAYMOLHX 3HAHWI:
TeXHHKH, MeperoBoil, | DOCTHAKEHUA HAYKH
OTEYEeCTBEHHBIH H|H TEXHUKH,
3apy0eHBIH  ONBIT B | IepegoBol,
obnacti TpUOOTEXHHKH; OTEYEeCTBEHHBIH H
METONbl  WCCHenoBaHuil | 3apy0esHEIN OIBIT B
B3aUMOnecTBUA obmacth
TpUDOTEeXHHYECKHX TpUOOTEXHUKH;
cHcTeM METOIBI
SKCIUTYATaLMH; uccneo0BaHUH
B3aUMOIefCTBUA
HomyckatoTcs TpUGOTEXHHIECKHX
3HaYMTENbHBIE OMWMOKH, | cucTem
[pOSBILAETCA , HO JIOIyCKAarTCH
HEIOCTATOYHOCThL 3HAHUH, | HesHAYHWTENBHBIE
no pAmy nokasatened, | omubkw,

Ob6yyarommiics
NEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE

CJIEYIOUIMX 3HAHNUI:
OOCTHKEHHA HAYKH H

TEXHUKH,
MepeaoBo,
0TEe4eCTBeHHBI i

H

3apybesxHbLH OIBIT B

obnactu
TpubOTEXHUKH,
METObI
uccnenoBaHUM
B3aUMOeHCTB A

TPUOOTEXHHUECKHX

cHCTEM
,cRO00THO
oTiepHpyeT

11




oO0yuaronruiics HETOYHOCTH, IPHOOPETEHHBIMHI
HCIILITBIBAET 3aTPYOHEHHA  TIPH | 3HAHWAMH.
3HAYHTEJILHbIE QHATUTHIECKHX
3aTpYyIHEHHS TPH | OTIeparusx.
OTEPHPOBAHHH 3HAHUAMHU
OpH  HX [epeHoce Ha
HOBBIE CHTYAllHH.
YMETh! O6yyvatrommtics  He | OOyuaroniuiics Ob6yuaromuiics O6yuarornuiics
yMeeT WIIH B | IEMOHCTPHMPYET HENOJIHOE | JEMOHCTPHPYET JEMOHCTPHPYET
HCIIOIb30BATh 3HAHHA H | HEIOCTATOYHON COOTBETCTBHE YACTHYHOE TIOJIHOE
OIEIT B pacHeTax | creneHd YMEET | CIEMYIOMIMX YMEHHH: | COOTBETCTBUHE COOTBETCTBHE
KOHCTPYKIIHH MCIIOJIB30BATh 3HAHHMA | MCIOMB30OBATE 3HAHMA M | CIELYHOLINX CHeIYIOMIX
TprGoConpsKe Huil; M ONBIT B pacyerax | OIbIT B pacderax | yMEHHIt: YMEHHIT:
npoBecTH TpuboaHaIu3 KOHCTPYKIHH KOHCTPYKLIHH HCIIONBE30BATE HCII0NB30BATh
CHCTEMBI TpUBOCOTIPAKEHHMIA; TpHOOCONPAKEHHIA; 3HAHHA M OMNBIT B | 3HAHWUA M OIBIT B
MPOBECTH IpoBecTH  TpuOOaHaIM3 | pacyerax pacueTax
TpuboaHaIH3 CHCTEMBI KOHCTPYKLMHA KOHCTPYKLUHMH
CHCTEMBI HomyckaroTes TpuboCONpsKEHHH; | TPHOOCOMPAKE HUIA,
3HAYUTE/IbHBIE  OINMOKH, | NPOBECTH MPOBECTH
NpPOABIASTCA TpuboaHanus TpuboaHanus
HEJ0CTAaTOYHOCTh CUCTEMBI CHCTEMEI
YMeHHH, no pany | Ymenus ocsoensl, | CeoGonHo
nokasareneii, HO [OMYCKalTCA | ONepUpyeT
obyuatomuiics HE3HAUNTENbHEIE npuoGpeTeHHBIMH
MCTIBITBIBAET OIMHOKH, YMEHUAMH,
3HAUHUTENILHBIE HETOYHOCTH, NpUMEHSIET WX B
3aTPYLHEHHA IpU | 3aTPYAHEHUS  MPH | CHTyalHAX
ONEPHPOBAHMM YMEHUSIMH | aHATUTHYECKUX MOBBIIEHHO
NpH HX TepeHoce Ha | ONepauHAx, CIOMHOCTH.

HOBEIC CHTYaLHHX.

nepeHoce yMeHHi Ha
HOBBIE,

HeCTaHaapTHLIE
CHTYaLHH.
BIAJET: O6yvarommiica  He | OOywatommuiics  Bianeer | Obyuaronuiics Obyuaroumiics B
BIaIET  MIA B | HABBIKAMM  pacyera M | YACTMYHO  BIAJEeT | MONHOM oObeMe
HaBblKaMH  pacHeTa H | gemocTaTOUHON TPUHIUIIOM ONTHMH3AIMH | HABBIKAMH pacueTa M | BrajeeT HaBbIKAMMU
NMPAHIHIIOM CTEIeHH BianeeT | TPHOOCHCTEMBI; TPHHLUIIOM pacudera H
ONTHMH3ALUHH HaBBIKAMHU pacyeta M | BblDOpoM Haubosee | ONTHMM3AIMH MPUHIHIIOM
TPHOOCHCTEMBI; PHHLIHIIOM 3(HEKTHBHLIX ~ METOHOB | TpUOOCHCTEMBI; OITHM H3aLHH
BEIGOPOM Haubonee | onTumu3ALUM u3roTosieHus, o6paboTku | BeiGopoM Haubonee | TPUOOCHCTEMBI;
I(EKTHBHBIX METOLOB | TPHGOCHCTEMBI; H yrpouHeHHa | 3hHeKTHBHBIX BeiGopoM Haubonee
M3TOTOBIEHH, BeibopoM  Haubonee | TPUOOIOrHIECKHX METO/IOB 3 hexTHBHBIX
obpaboTku " | 3(h eKTHBHBIX MaTepHaioB HM3TOTOBJIEHHA, METOI0B
YIpOYHCHHA METOIOB obpaboTtku W | M3rOTOBJIEHH,
TPAGONOrHIeCKHX H3rOTOBJIEHHA, O6ygaromuiics YIPOYHEHHS obpaboTku u
MaTcpHaloB oGpaboTkn W | MCTIBITBIBAET TpubOIOrHYecKuxX YIPOYHEHHs
YTIpOUHEHHA 3HAYHTETbHbIE MaTepHAaIOB Tpubonoruyeckux
TPHOOTOTHIECKUX 3aTpyOHEHHA IpH | , HABBIKK OCBOEHBI, | MAaTePHAIOB
MaTepHaoB TIpHMEHeHWH HAaBBLIKOB B | HO noryckatores | Cranpapramu
HOBBIX CHTYaLIMsIX. He3HaYHTeNEHLIe nokazarenei
omubKu, HAIEKHOCTH
HETOYHOCTH, ,cBOOOIHO
3aTPYIAHEHUS  OpPH | NPUMEHAET
AHANMHTHYECKHX nony*»{enHme HABBIKH
OnepaLusix, B CHTYaLHAX
repeHoce YMEHWH HAa | MOBBIMLIEHHOH
HOBBIE, CIIOAHOCTH.

12




HeCTAaHIapTHBIE
CHTYyalluu,

IIkanel oueHWBAHHST Ppe3yJbTATOB NPOMEKYTOYHON ATTECTAHH H HX
onHcaHHe

Popma NPOMEKYTOYHOH ATTECTAIHH: 329eT.

[IpomexyToynas arrecTauus oOydaromuxcs B (OpMe 3aueTa HMPOBOAUTCS IO
pe3ynpTaTaM BEIIIOJIHEHHS BCEX BUJIOB yueOHOH paboTsl, MpelyCMOTPEHHEBIX YIeOHEIM
IUIAHOM II0 JIAHHOW AMCUMUILIMHE (MOZYIIO), NPU 3TOM YYHTBHIBAIOTCH DE3YJIbTATHI
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH B TeueHue cemectpa. OIeHKa CTENeH! JOCTHKEHUS
O0y4aroIUMHUCs IUIAHUPYEMBIX PE3YNbTATOB OOydeHHs IO IUCLHILIMHE (MOIYIIIO)
IPOBOJIUTCS TMpEeroaBaTeneM, BeAyIluM 3aHSITHS 110 IUCUUIUIAHE (MOIYIII0) METOLOM
OKCIEPTHOM oOLeHKH. [lo wWToram mNpoOMEXyTOYHOH aTTeCTallid [0 JUCLIMIIIMHE
(MOZynr0) BBICTABIASTCS OLICHKA «3a9TEHO» WM «HE 3a4TEHON.

K mpomeKyTOYHOM aTTecTalldd MOIYCKAIOTCS TONBKO CTYIEHTHI, BBIIOJHUBIIHE
BCE BHIBI y4eOHON paboThl, IPeayCMOTPEHHbIE pabovel MporpaMMoi Mo JAUCIHUIIIMHE
«OcHOBBI TPHOOTEXHUKIY (TIPOLIIH IIPOMEXKYTOUHBIH KOHTPOIIB, BBITTOIHUIH PACUETHO-

rpadugeckyro padorty ).

IIkaJi1a onenuBaHUSA Onucanue

Bemommensr Bce BHIBI y4eOHOH paloThl, NpeayCcMOTpEHHBIE
yuebHbIM 11aHoM. CTyHEeHT HeMOHCTPHPYET COOTBETCTBHE 3HAHMH,
YMEHHM, HAaBBIKOB IPHBEACHHEIM B TaOJHMIaxX I10Ka3aTesiM,
ONEpUpPYET MNPUOOPETEHHBEIMH 3HAHMSMH, YMEHUSMH, HABLIKAMH,
IPUMEHSET MX B CHTyalUUsX IIOBBILIEHHOH CJIOKHOCTH, HE
UCMIBITBIBAET  3aTPYAHEHHH IIPH aHAIUTHYECKHX  OIEpalHsX,
NIEPEHOCE 3HAHWH X YMEHUHN Ha HOBBIE, HECTaHIAPTHRIE CHTYALIHH.

3a4TeHO

He sBemonues oaun wui  Oosee BUmoB yueOHOM paGoTsl,
OpeayCMOTPEeHHBIX ydeOHBIM mmaHoM. CTYIEHT JIEMOHCTPHPYET
MMOJTHOE OTCYTCTBHE MM HEJOCTATOUYHOE COOTBETCTBHE 3HAHMIA,
HE 3a4TeHO YMEHUH, HABBIKOB TIPUBEOCHHBEIM B Tabmuiax IIOKas3aTeAaM,
JIOIIyCKAKOTCS 3HAYUTEIbHBIE OIMHOKH, ITPOSABIACTCA OTCYTCTBHE
3HaHWH, YMEHHUH, HABBIKOB II0 Psly [TOKa3aTelel, CTYJEHT He MOYKET
OTIEPUPOBATL 3HAHUSMH M YMEHUSIMU [PH MX NEPEeHOCEe Ha HOBBIE
CUTYaIlHH.

@®oHabl OLEHOYHBIX cpeAcTB npeacrasienbl B Ilpuiosxkennn 2 k paboueii
nporpamme.
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7. Y4yeOHo-MeToAHYecKOe U HHPOPMANHOHHOE 0GecTiedeH e THCIHILTHHBI

a) ocHogHas numepamypa:

i OcHoBrl TprGONOrUH (TpeHUe, H3HOC, CMa3Ka): YUeOHUK IS TeXHHUECKHUX
By30B.2-¢ 3/l riepepab. u nor./ A.B.Uuunnazze, O.J0.Bpayn, H.A. Byme u np.; ITox o6,
pen. A.B.Ynumnranze.-M.:Mammnoctpoenne, 2001.-664 c., win. ISBN5-217-03053-4.
http://lib-bkm.ru/12499

6) dononHumenvHan numepamypa:

1. JIyxnos FO.M. OcHoBsl TpuGoTexHuky: yue6. nocobue/ FO.M.JTyxuos, B.J1.
Anexcanpos; o pea. 10.M. Jlyxuosa.-M.: MAJIN,2013.-136 c.

2. Mumyces b.A., iImutpuesa JI.A. Ucnibitanne Ha MPOYHOCTH M H3HOCOCTOMKOCT.
Yacte 3.Ygebuoe nmocobue. MI'TY « MAMI» 2007.-23 c.

3. Cnpasounmk 1mo Tpuborexuuke. B 3 1.T.1.Teoperuueckme ocHOBEI Ilox
pen.M.Xe6ue1, A.B. Ununnanze.- M.Maumsuoctpoenue, 1989.-400 c.

4. Copasounuk 1o tpuboTexnuke. B 3t. T.2. : CMa304Hble MaTepHalbl, TEXHUKA
CMa3KH,0TIOpPkI CKOMbKeHUs U kauenus/ [lox oOmr. pex. M. Xeb6upr, A.B. Yuunnaaze.-
M.Mammnaoctpoenue, 1990.- 416 c.: um.

5. CopaBoynuk 1o Tpuborexuuke.T.3.Tpuborexauka aHTUGPHKIMOHHEIX,
()PUKUMOHHBIX ¥ CIEMHBIX YCTPOHCTB. MeTombl ¥ CpeacTBa TPUOOTEXHHYECKHX
ucnbrranui. [Tox pen.M.Xe6xer, A.B. Ununnanse.- M.Mammwmnoctpoenue, 1992.-730 c.

6. I'apkynos JI.H. TpuGorexuuka: Y4eOHHMK IUIsi CTYJEHTOB BTY30B.-2-€¢ U3,
nepepad. U nom.- M.: Mammroctpoenue, 1989.-328 c.: .

7. Tpuborexnuka: yuebHOoe mocobme/J[.H. apxynos, 2.JI. MensHukos, B.C.
["aBpumiok. — 2-oe u31., crep. — Mocksa: KHOPYC, 2017. — 408 c. — (bakanaspuar).

8) npozpammHoe obecnevenue u UuHmepHem-pecypcol.

IIporpamMHOe obecrieueHue He IpeayCMOTPEHO.

MuTepHer-pecypchl  BKIIOYAIOT — y4eOHO-METOAMYECKHE  Marepuaisl B
3NIEKTPOHHOM BH/IE, IIPE/ICTaBIICHHbIE Ha caiite MocronuTexa B pasjere:

- «bubnuoTexa. DIEKTPOHHbBIE PECYPChD»

http://lib.mami.ru/lib/content/elektronnyy-katalog

- «bubnuorexa. DMeKTPOHHO-OUOTMOTEYHBIE CHCTEMBI

http://lib.mami.ru/lib/ebs

Caiit kadenpel «TexHuueckas MexaHHKa» B pasjene «YueOHO-MEeTOIAUYECKUe

MaTepuaibDy http://mospolytech.ru/index.php?id=4552

S.MaTepHaﬂbHO — TeXHH4YecKoe o0ecreyeHue JAHCIHHIIJIHHBI
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Crnenuanusuposanssle  y4eOuble Jnabopatopun  kKadenpsl «TexHuyeckas
mexanuka» 2I1K207, 2I1K209, 2I1K223. KoHCynbTallMOHHO-BEIYHUCIUTENBHBIN KI1acc
2I1K-226, ocHalIeHHBIH KOMIIBIOTEPAMU C PACUETHBIM U IrpaguuecKUM IpOorpaMMHBIM
obecrieueHuEM.

OGopynoBaHue U annaparypa:

- IIPOEKTOp C KOMIIBIOTEPOM M MOAOOPKOW MaTepualoB Ui JIEKUHMH U
IIPAKTUYECKUX 3aHATHH;

- pealbHBle JEMOHCTpPAllMOHHBIE O3JIEMEHTHl MAIlWHOCTPOUTENLHEIX Y3IIOB,
u3y4aeMsle B Kypce;

- IJTaKaThl, WITFOCTPATUBHBIE M CIIPABOYHBIC MaTEPHAIIEL.

0. MBTOJIH‘IGCKHB PERKOMCHAAIHHA JJISL CaMOCTOSITeJILHOMN paGOTbl CTYACHTOB

CamocrosrensHas paboTa sABISETCS ONHHM W3 BHIOB y4eOHBIX 3aHsATHM. Llens
CAMOCTOSITENIBHOM paboTbl — INPAKTUUYECKOE YCBOEHWE CTYHAEHTAaMU BOIPOCOB
HaJe)KHOCTH MEXaHWYeCKUX CHCTeM, pacCMaTpUBaeMbIX B IIpollecce W3yUeHUs
JUACIIUTITAHEI,

AynutopHas camocTOsATeIbHAS padoTa Mo AUCIUIUIMHE BBIITOIHIACTCS Ha y9eOHBIX
3aHATHUSX 1101 HEITOCPEACTBEHHEIM PYKOBOACTBOM IIperoiaBaTes U 110 ero 3aIaHulo.

BreaynuTopHas caMOCTosTe/bHas paboTa BBITOIHAETCS CTYICHTOM I10 3aJaHHI0
IIperoiaBaTesis, Ho 0e3 ero HermoCpeICTBEHHOr0 y4acTHS

3agayn caMoCTOSITeIbHOH paGoThl CTYI€HTA:

- pa3BUTHE HaBBIKOB CaMOCTOSTENILHON yueOHOH paboTsr;

- OCBOEHHE COJIePIKaHUs TUCIUTIIINHEI;

- yriny6ieHue coiepsKaHus 1 OCO3HAHKe OCHOBHBIX MOHATUH AMCHHUILINHBL;

- HCIONB30BaHWe Marepuana, COOpPaHHOrO U  IIOJNyYeHHOro B  XOJe
CaMOCTOSITENIbHEIX 3aHATHH AN 2PGHEKTHBHON NOATOTOBKU K AU(QepeHIIMPOBAHHOMY
9K3aMeHy.

Buabl BHeayIHTOPHOI caMOCTOsITeIbHONH paboThI:

- BoIntoJiHeHue PI'P;

- CAMOCTOSITENIEHOE U3yUEHHUE OTHENIbHBIX TEM AUCLUILIAHBL;

- MOJITOTOBKA K JIEKIIMOHHBIM 3aHATHUSIM;

- IOJITOTOBKA K OIPOCY;

- Hay4JHO-HCCIIeIoBaTeNbCKas paboTa CTY/IeHTOB;

- y4acTHe B TeMaTUIECKUX AUCKYCCHAX, OIMMMIHaax.

JIns1 BBIMOSTHEHMST JTFOOO0T0 BHAA CaMOCTOATENBHON paboThl HEOOXOMUMO IIPOUTH
CIIEIYIOLIHE JTAIlbL:



- OIIpefieNIeHKe 1IEeNH CaMOCTOSTENbHON paboThl;

- KOHKpeTH3allisl [103HaBaTeNbHOM 3a1a4y;

- CaMOOIIeHKa F'OTOBHOCTH K CaMOCTOSTeIbHOU padore;

- BBIOOD aJIeKBaTHOTO CII0co0a AEHCTBHA, BEAYILETO K PEIICHHIO 3a/1a4H;

- INIAaHUPOBaHKE PaboTBI (CaMOCTOATEIFHOM HITH ¢ TIOMOILBIO IPEIOaBaTels) Hal
3a/[aHUEM;

- OCYUIECTBJIIEHHE B IPOLIECCE BBIIONHEHHs] CaMOCTOATEIBbHOM paboTh
CaMOKOHTPOJIs (IIPOMEXXYTOYHOTO ¥ KOHEYHOTO) Pe3yIbTaToB pabOThl M KOPPEKTUPOBKa
BBITIOJHEHMS pabOTHI;

- Ipe3eHTalus paboTEL

BOl'lpDCbI, BbIHOCHMbBIC Ha CaAMOCTOMTE/IEHYHO pHGOTy

DlleMeHTapHBIe KpUcTayutudeckue siueiku tBepaoro tena. (OIIK-1)

AnwnsoTrponms ux cBorcTB. Peansroe TBepnoe Teno. (OIIK-1)

Ocobennoctu ero crpoenus u csoicts. (OIIK-1)

Jedexts! ctpykTypsl. (OIIK-1)

CroiicTBa peanbHBIX U uaeanbHeIX Tel. (OITK-1)

Hedexrts! noBepxHocTy. (OIIK-1)

BHyTpeHHSs U BHEIIHsS TOBepxXHOCTh TBepAbIX Teml. (OIIK-1)

OnopHas nmoBepxHocTh KoHTakTUpyromux el (OIIK-1)

BrusHne BpeMeHHM KOHTAaKTHpPOBaHUSA Ha (OPMHUPOBAHHUE OIOPHOM ILIOIIAIH.
(OIIK-1)

Pacnpenenenne HanpskeHUi B 30He koHTakTa TBepAbix Ten. (OITK-1)

BrnusiHue pasMepa HEPOBHOCTH Ha HAINpsIKEHHOE COCTOSTHUE MaTepHaja B 30HE
koHTakTa. (OIIK-1)

Pa6ota n momHOCTh TpeHus. (OILK-1)

Cocrapistonue padorsl Tperus. (OITK-1)

BenuuuHe! v BUIBI u3ydeHus sHeprun npu tpeHuu. (OITK-1)

Bnusare 1mepoxoBaToCTH, HAaIpy3KH M BpeMeHH KOHTAaKTa Ha TPEHUE TBEPJIBIX Tell.
(IIK-1)

3aBUCUMOCTE YPOBHS TPEHHs OT CKOPOCTH ABMKeHus, Tpymuxcs Teit. (IIK-1)

daxTopsl, onpenenstonme yposeHs Tperus. (ITK-1)

Brnusinue ajgcopOLMOHHBIX M OKHCHBIX TUIeHOK Ha TpeHue TBepabix Tei. (OIIK-1)

Brustaue aacopOupoOBaHHBIX TOBEPXHOCTHBIX CIIOEB Ha YPOBEHb TPEHHUS TBEPIBIX
ten. (ITK-1)

Buytpennee tpenue. (OIIK-1)

I'panuunoe tpenue. (IIK-1)
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Crioco0pl  ymeHbIIeHHS! (PHKIMOHHOTO B3aWMOIENUCTBUS MEXLY TPYIIUMMUCS
tenamu. (OITK-1)

[Inactuansle cmazounsle Marepuaist. (IIK-1)

Teepasie cmazounsle MaTepuansl, (ITK-1)

ITpucanku. VIX pasHOBUHOCTH, Ha3HAYCHUE U CIIOCOOBI B3aMMOIEHCTBHSA MEXKIY
Tpymumucs tenamu. (IIK-1)

Marepuanbable koMIoHeHTH! cTpykTyphl TC. (ITK-1)

3ammra pabo4yrx NOBepXHOCTeH TpeHus oT 3arps3uenuii. (ITK-1)

10. METO,[[H‘ICCKHE PEKOMEHAANNH JJIs1 NpenogaBaTeis

OcHOBHOE BHHUMaHHE IPHU HU3YYEHUH MUCUUIUIUHBI «OCHOBBI TPHOOTEXHUKUN
CllelyeT YAENATh U3y4YEHHIO TEOPETUYECKHUX OCHOB TPEHWS, M3HAIIMBAHUSA W CMa3Ky,
TpUOOJIOTUYECKMM  MaTepualaM ¥ PALMOHAIBHBIM  TEXHOJOTUSM  IIONydEeHMUS
HU3HOCOCTOMKHMX aHTU(MPUKLIUOHHBIX U (PUKLUHMOHHBIX IMOKPBITHH M [MOBEPXHOCTHBIX
CIIOEB Ha Pa3lIMYHBIX DIEMEHTaX Y3JO0B TPEHHS M JAeTalsIX MallWH. [IpakTHUeCKHX
peKOMeHJalui [ pacyeTa, KOHCTPYHUPOBAHWS, W3TOTOBJIEHHS, WCIBITAHUNA U
SKCIUTyaTalll! Y3JI0B TPEHUs pa3HOro Kiyacca ¥ Ha3HAYeHUs.

Teoperuueckoe H3yueHHe OCHOBHEIX BOIPOCOB PasfesioB JUCLUILUIMHEI JOJDKHO
3aBeplIaThCs MPAaKTHIECKOH paboTow.

JI71s1 aKkTHBU3AIUH yIeOHOro mpoliecca Py U3yYeHUH AUCLHIUIAHEL 9QQeKTUBHO
IIPUMEHEHHE NIPE3CHTALHM 110 PasInYHBIM TeMaM JIEKIIHIH.

Jnst mpoBeneHus 3aHATHH 110 TUCIUTUTHHE HCIIONIB3YIOTCS CPENCTBA 00yYeHHMS:

- yuebHUKH, yueOHbIe mocoOus, nadopMalmoHHble pecypcsl Mureprera;

- CIIPaBOYHbIE MaTeprallbl 1 HOPMATHBHO-TEXHUYECKaAs JOKYMEHTAIHS.
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[Tpunoxenue 2 x
_ paboueii mporpamme
MUHUCTEPCTBO HAYKHU U BBICILET'O OBPA30OBAHWS POCCUMCKOU GENEPALIVA

®ENEPAJIBHOE I'OCYIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE VUPEX/IEHWE
BBICHIEI'O OBPA3OBAHVI

«MOCKOBCKUI ITOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKU ITOJIUTEX)

Hanpasnenue nmoarotosku: 15.03.01 MAIIMHOCTPOEHUE
OII (mpodmie): «MalHMHE! X TEXHOIOTHA 00pab0oTKU MaTepHAIoB AABICHAEM )
®opma obydeHus: O9HAs

Bun npo@eccaonanb}mﬁ JEATEIIEHOCTH: ITPOH3BOACTBEHHO-TEXHOJIOTHYECKAA, HAYYHO-
HCCIIECOOBATCIBCKAA, IPOCKTHO-KOHCTPYKTOPCKAA

Kadenpa: Texuudeckas MexaHuKa

®OH/I ONEHOYHBIX CPEJCTB
IO TUCIATIJINHE

OcHOBBI TPHOOTEXHHKH

Cocrag: 1. [Tacriopt doH1a OLIEHOYHBIX CPEJICTB
2. Onrrcanue ONEHOYHBIX CPECTB:
BapHaHT OuieTa JUIs 3a4era
nepedyeHb BONIPOCOB JUIA 3a4eTa
IPUMEPHEIA [IepeYeHb TeM pacdeTHO-rpadgudeckux paboT
BOIIPOCHI JUISL CAMOKOHTPOJIS
BOIIPOCHI JUI IPAaKTUYECKUX 3aHSITUR

CocTaBUTENb:

Crapmmit npenogasarens J(murpuesa JLA.

Mocksa, 2020
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[Tpunoxenue 3

K paboueit mporpamme
IlepeyeHb ONEHOYHBIX CPeICTB MO AHCIHIJIHHE
«OCHOBBI TPUBOTEXHHUK»

HaumenoBanue [IpencraBnenue
Ne OIEHOYHOTO Kpatkas XxapakTepHCcTHKa OLIEHOYHOTO OLIEHOYHOTO
oC cpeacTBa CPeiiCTEa cpencrea B DOC
Juanor mpernogasaTens CO CTYAEHTOM, LEb
VerHEL ompoc KOTOPOrO — CHCTMATM3ALMA M YTOUHEHME |po\ o o Gueton
1 HMEIOIIHXCS Y CTYACHTA 3HAHWH, TPOBEPKA ero
(3 hSaqu) HHOIUBHUAYAJIbHBIX BOSMO)KHOCTE‘,I:I YCBOCHHA ABRRICTA
MatrepHaia
CpelcTBO NpOBepkd yMeHMH npuMeHsTh |KomiuiekT 3amaHui
PacyetHo- MOJly4eHHBIE ~ 3HAHHA 1O  3apaHee |/Id  BBINOJHEHHS
3 |rpaduyeckas padoTa |OIpeNeIeHHON METOAMKE MJIA PEIICHHMA |pacyueTHO-
(PT'P) 3aaHuil 0 MOMIYJIIO WM JHUCIMIUIMHE B  |rpadH4ecKoi
LEJIOM paboTsl

BapuanT Ouiiera Juist 3a4era

MUHUCTEPCTBO OBPA30BAHUS U HAVKW POCCUNCKOH OEJIEPALIMH
®EEPAJILHOE I'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICILED 0]

OBPA30OBAHMA

«MOCKOBCKHUH NOJUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHH TIOJUTEX)

s

®akynbTeT 6a30BbIX KOMIIeTeHINH, Kadenpa «Texnuyeckas MexaHHKa»
IucnurinHa «OCHOBBI TPHOOTEXHHKHY

O6pasosarensHas nporpamma 15.03.01 MamusocTpoenue

Kype 3, cemectp -6

i 2

IK3AMEHAIIMOHHBIN BUJIET Ne 1.

CpoiicTBa pealbHBIX B HACAJIBHBIX TEIL.
2. Cma30uHbIi MaTepran. Macia i cMaski. OcoGeHHOCTH HX CTPOCHHA B CBOHCTBA

VTBepiKIeHO Ha 3acefanuu Kapenpsr «28» asrycra 2019 r., mpoTOKOI Ne 1.
3apenyiouil kadeapon

/B.C. Bonnaps/
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Hepeqenb BOIIPOCOB AJIs1 3a4eTa

Bonpoce! k 3a4eTy Kon
KOMIIeTeHIIHH

Tpubonorus u TpuborexnHuka. X poss 1 3a1a4i Ha COBPEMEHHOM OIIK-1
JTare.
Tpuborexnndeckue notepu. VX pasHOBUIHOCTH U 00BEMBEL. OIIK-1
OCHOBHBIE TOHATHS M ONPENECICHUs TPEHUS U U3HAIIUBAHMWSL. OIIK-1
@daxTopsl ,0NpPEASIAIOIINEe TPEHUE U U3HOC. |puaaa TPeHUs U OIIK-1
M3HOCA.
OcobenHocTH B3auMoieicTBus MKy aromamu. Cuwitel npursokenus | OITK-1
U OTTAJIKABAHU.
DHeprus B3auMOAeHCTBHUSL. OIIK-1
daxTopHl, OTPeIENAIOIINe TBEPIOE ,JKAIKOE U ra3000pazHoe OIIK-1
COCTOSIHHE BEIleCTBa.
DJeMEeHTapHBIe KPUCTAUTMUECKHUE AUYEHKHA TBEPOro Tela. OIIK-1
AHM30TPONUSA UX CBONCTB.
PeanprHoe TBep10€ T€10. OCOOEHHOCTH €ro CTPOECHUS ¥ CBOMCTB. OITK-1
CBolcTBa pealbHBIX U UJIEATLHEIX TEIL. ITK-1
Oueprus cBsi3u. CBOOOIHAS TOBEPXHOCTHAs 3HEPIUs Telld. IIK-1
Pacnipesenenue mioTHOCTH ¢BOOOJHOMN TIOBEPXHOCTH SHEPTUHU I10
MIOBEPXHOCTHU TBEPOTO Tena. BiinsHue XeMOCOPOLIMOHHEIX ITPOIIECCOB
Ha YPOBEHb CBOOOJHON ITOBEPXHOCTHOM SHEPrUH.
Ajyicopbums u gecopbuums monexyn. Xemocopbrws. MIx ocobennoctu. | ITK-1
AJIre3voHHbIC U KOTe3MOHHBIE B3auMoieiicTBrA. VIX 0c0GeHHOCTE 1 OIIK-1
(haxTOpBI, BIUAIOIIME HA HUX.
JledbekTsl moBepXHOCTH. BHYTpEeHHAA M BHEIHASA [TOBEPXHOCTh OIIK-1
TBEpIBIX TEI.
Db dexts Pebunnepa. Ero oco6eHHOCTs U 3HAYEHUE U1 mK-1
(PUKIIMOHHOTO B3aUMOJICHCTBHSI.
Tpewuns! 'pud durca. MIX BIusHAEC Ha IIPOYHOCTE TBEPJBIX TEI U IIK-1
BIMSIHUE UX Ha TPEHHE.
MUuKpo ¥ MaKpopeJbe(d TBEpABIX Tell. OIIK-1
KOHTaKT peaTbHbIX TBepABIX Tel. [Itomanu koutakTupoBanus. Mx OIIK-1
Pa3sHOBHM/IHOCTH U OCOOEHHOCTH.
OmnopHast TOBEPXHOCTh KOHTAKTUPYIOIIUX Tell. BiausHue BpeMeH! OIIK-1
KOHTAKTUPOBaHMS Ha GOPMUPOBAHUE ONIOPHOM IIONIAJIH.
Pacripe/ie/ieHrie HATSHKSHU B 30HE KOHTaKTa TBepAbIX Ten. Bausaue | OITK-1
pazMepa HEPOBHOCTH Ha HAIPSAKEHHOE COCTOSHME MaTepuana B 30He
KOHTAaKT4d.
PaboTa 1 MOIIHOCTH TPEHHUS. IK-1
Cocrapnsiomye paboTel TpeHUs. BeluuuHbl ¥ BUJIBI U3TyYCHUS INK-1
SHEPruu [pU TPEHUHU.
TemmnepaTypa IIpH TPEHHU TBEP/ILIX TEIL. IK-1
DBOIIOLMS B3ITIA0B Ha IPUPOY TPEHMS. 1IK-1
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Monekynspuas Teopus TpeHus B.B.Jlepsruna. Teopus TpeHus IK-1
Boynena.

MouekyispHo-Mexanuyeckas reopus Tpenus M.B.Kpareisckoro. I1K-1
D pukIoHHblE CBA3H. KOHTAKT peabHBIX TBEPABIX TPYIIUXCS TEII. IIK-1
MorekynsipHas ¥ MEXaHUYECKas COCTABIIFOIINE CUJI TPCHHS. IK-1
BnusgHye mepoXxoBaTOCTH ,HATPY3KH U BpeMeHH KoHTakTa Ha TpeHue | IIK-1
TBEP/BIX TEIL.

3aBUCUMOCTb YPOBHS TPEHUS OT CKOPOCTH JBIDKeHU Tpyiuxcs ten. | OINK-1
DaKTOPLl ,0NPEACISIOIIME YPOBEHD TPEHHS. OIIK-1
BiustHue ancopOIIMOHHBIX M OKUCHBIX IIJIEHOK Ha TPEHHE TBEPJIBIX OIIK-1
Tell.

BiiisiHHe OPUEHTAIME MOJICKYI a/IcOpOMPOBAHHBIX II0BEPXHOCTHBIX OIIK-1
CIIOEB HA YPOBEHb TPEHUS TBEPJBIX Tl

HbIOTOHOBCKHE M HEHBIOTOHOBCKUE XUAKOCTH. ['pannunas Baskocts | IIK-1
CMa304HbIX MaTEPUaJIOB.

Brnusiayie TOMIMHABI CMA30YHOTO CJIOSI HA TPEHUE U U3HOC TBEPIBIX OIIK-1
TeIL

BHyTpeHHee TpeHHE. OIIK-1
['panu4yHOE TPEHHE. OIIK-1
Wznammusanue TBepIbIX Tel. M3noc. Crocodsl OLEHKH H3HOCA. IIK-1
Kiracubukanys MeXaHU3MOB M3HAIIMBAHUA TBEPABIX TEII. ITK-1
Mexanudeckue BUIBI U3HAIIMBAHNS U UX Pa3HOBUIHOCTH. IIK-1
MoexyIsIpHO-MEXaHHUECKUI U3HOC U €r0 Pa3HOBUIHOCTH. OIIK-1
Koppo3noHHO-MEXaHUYECKHH M3HOC 1 €T0 PasHOBHAHOCTH. OIIK-1
Metozbl 60pb0BI ¢ H3HOCOM. IIK-1
[ToHsATHE U3HOCOCTOMKHMIL M HEM3HOCOCTONKMM MaTepuaiisl. Biuanune | OIIK-1
PEXKUMOB HAIPY)KEHHUS Ha M3HOC TPYIIUXCS TelL.

Crioco0bl yMeHBIIeHUs GPUKLIMOHHOIO B3aUMOIEHCTBHSI MEKTY OIIK-1
TPYILMMHUCS TETaMU.

Cwmazounslit Matepuai. Macna n cmasku. Oco6ennocty ux crpoenns | OIK-1
U CBOMCTBA.

Ipucanku. VX pasHOBUIAHOCTH, HA3HAYEHHE U CIIOCOOHI OIIK-1
B3aMMO/IEHCTBUA MEXK/IY TPYIIUMUCA TEJIaMU.

VcnoBus cpabaTeiBaHUs CMa304HOI0 MaTepHana. OIIK-1
Tpenue xauenus. PakTophl ,0NpeIeIAOIINe CHITY TPCHHSA Ka4CHHUA. ITK-1
TpeGopanus [y yMeHbIIeHHs Ko3pdunuenTa Tperust kagernus. Pois | IIK-1
CMa304HOTO MaTeprasa B IMOALUMITHUKAX KaYeHHUS.

Tpebopanus s OezaBapuiiHoi pabOTEI y3/1a TPEHHUSL. OIIK-1

OGpa3ubl BONPOCOB I CAMOKOHTPOJISI

Bonpoces! 1151 OlIeHKH KOMIIeTeH H A OIIK-1;ITK-1

OMNUIIATE OCHOBHBIE KPUTEPHH IS OIpPe/Ie/IeHNs BUOB TPEHHUS.
Ornpenenure pa3HOBUIHOCTH NPU3HAKOB TPEHHUS.
Yro Takoe Ko3QPUIIUeHT TpeHNUS?




Yro Takoe BHEIIHEEe TpeHue?

YT0 TaKoe BHyTpeHHEe TpeHHe?

KakoBbI pa3HOBUIHOCTH PEKAMOB U BUIOB TPEHHs?

Yro obmero B 3akoHax Tpenus Jleonapno na Burun u AmonTona? Kakue

(aKTOpBI COTIIACHO YUEHHI0O AMOHTOHA ONPeeNIAIOT K03(- QUIMEHT TpeH:s

MEX Y TBEPHABIMH TeIaMu?

8. KakoBbl ocoberHocTH 3aKoHa Tperust Kymona i cmocoOsl ero 060CHOBaHMSA?

9. YTo HOBOrO BHEC/M B yueHHe O TpeHuH Jlezaronse, bpumoss, ["apmu, Teprarn
u Tomnucon?

10.OnuimmTe MoNeKyIsspHyr0 TeopHio Tpenus: b.B. [lepsaruna.

11.Kaxkoss! B3rmsaas! @. Boynena Ha npupoxy GopMHUPOBaHUS CHUIT TPEHHsI?

12.Kaxossr ocobennocts noaxona I'.M. Enudanosa x ycnoBusM 00- pa3oBaHUS CUI
TpeHUs?

13.Chopmyrmpyiite Teopuro TpeHus M.B. Kparensckoro.

14.KaxoBBI ITyTH JAIBHENIIEr0 Pa3BUTH yUEHHs O TPEHUH?

o P

15.9r10 IpencTaBIeT OCHOBY OKPYIKAIOLIMX HAC TBEPBIX TEJ, JKHAKOCTE! i ra3oB?

16.KakoBEI 0COOEHHOCTH MOJIEKYJIIPHOIO B3aUMOIEHCTBHS MKy YaCTUIIaMH,
OKpY XaroL[UMH Hac?

17.KaxoBbI yCIIOBHS TIEPEX0/ia MATEPUAJIOB U3 TBEPLOTO COCTOS HUA B KHUIKOE U
raspl?

18.UTo Taxoe CHIIBI OTTAIIKMBAHUS U IPUTSDKEHUS; IIOTEHIIMAIbHAS U KHHETHYeCKas
SHeprys py B3auMozeiicTBrN dacTul? KaKoBbl yCIOBUS X PABHOBECH:?

19.Yto npeacTaBiIaroT co60i KpUCTaTINIeCcKe i aMOp(HEIe Tella; KaKOBBI UX
0COOEHHOCTH U XapaKTepUCTUKH?

20.4ro npeacTaBisioT co6oit MoHOKprcTamib? KakoBbl 0COOEHHOCTH CTPOCHUS 1
AHU30TPOIIHS UX MEXaHHYECKUX CBOMCTB?

21.KakoBo BiusHue eheKTOB U JUCTOKAUH Ha MeXaHWYECKHe CBONCTBA TPYILUXCs
Ten?

22.KakoBbl 0COGEHHOCTH BHEITHEH U BHYTPEHHE! TOBEPXHOCTEH TBEP/BIX TeIN?

23.Yro Takoe cBOOOHASI IOBEPXHOCTHAS SHEPIUs, ¥ KAKOB XapaKTep ee
pacnpeeneHus?

24.KakoBbl pa3sHOBHUAHOCTH a/{COPOIMOHHBIX IIPOIECCOB, HAOIOAAIOIIHECH Ha
peasnbHbIX OBEPXHOCTSAX TPYLIMXCA TeN?

25.KakoBbl 0COOEHHOCTH TUIOMIAIe KOHTAKTHPOBAHUS TBEPIBIX TEJ?

26.KaKoBBI BUIB! a[Ire3MOHHOIO B3aUMOISHCTBHS TBEP/BIX Tel?

27.KakoBbl THITEI (PUKIIMOHHBIX CBS3eH?

28.KakoBa pob ¥ BAZIEI TPEIIUH B Pa3BUTHHA MEXaHUYECKUX IIPOLECCOB MPH
TPEHUU?

29.Yto Takoe paboTa TPEHHUS U e COCTABNIAIOLINE?

30.KaKxoBBI TeMIIEpaTyphl, peaii3yeMble P TPEHUH TBEPIBIX Tel?

31.B 4eM CyIIHOCTh XMMUYECKOTO MOIADHIIMPOBAHMUS U (hH3|9e CKOro mpolecca
(ahdexr I1.A. Pebunepa u Ap.) IpU TPEHAU?



32.KaxoBo BIusiHHME OPUEHTAMU MOJIEKYJ CMa3KU Ha ypoBeHb TpeHus? 9. KakoBel
0COOEHHOCTH MOBEPXHOCTH CJIOEB PEATBHBIX TPYILIUXCS Te?

33.Yrto Takoe U3HAIIMBAHUE U U3HOC, H KAKOBHI CITOCOOBI HX 0003HAYEHHA?
34.Kaxue cymecTBYIOT KJIaCChl U3BHOCOCTOUKOCTH?
35.B 9em cymHOCTh BXOJIHBIX, BHYTPEHHUX W BBIXOJHBIX ITapaMeTPOB
G pUKIHOHHOTO TIpoLecca?
36.Kakue (akTophl OKa3bIBAIOT BIUSHIE HAa MEXAHU3MBI U Pe3yJIbTaThI
U3HAITBAHUS?

37.KaxoBel MexaHUUYECKHe BUABI U MEXaHU3Mbl U3HAIIUBAHUS, UX PA3HOBUIHOCTU?

38.MeTo/BI U IMyTH yIIPaBIEHUS IPOLIECCAMY U3HAIIMBAHMUS.

39.KakoBbI MONEKYIAPHO-MEXaHUYECKUAE BUIBI M MEXaHU3MbI H3HAITMBAHUS?
[ToHATHA TONOXUTETBHOTO U OTPULIATEIHFHOIO IPaqUeHTOB HAIIPSDKSHUH,

40.KaxoBel 0COOEHHOCTU BOIOPOIHOIO BUJIA U MEXaHU3Ma U3HAIIMBAHUS B y3/1aX
TPEHUS?

41.B 4eM cylIHOCTh KOPPO3MOHHO-MEXaHUYECKUX BUJIOB U3HAILIMBAHUA?

42.KakoBo BIHsIHUE Nepexo/ia MexXaHu3Ma U3HAIIUBaHUs Ha BeIMUMHY U3HOCA
TPYILMXCSA TEN?

43.KakoBa 3aBucuMocTb n3HammuBanusa 1o B.® . Jlopeniry?

44.KaxoBo pacnpezeneHue U3Hoca 0 TPYLIUMCS TellaM QPUKIIHOHHON rmapsl?

45.KakoBEI OCOOEHHOCTH TIEPBOY CTaIMH M3HAITUBAHUS 7

46.KaxoBbl 0COOGHHOCTH BTOPOU CTaUHU U3HAILIUBAHMUS /

47.KakoBbl 0COOSHHOCTHU TPeThel CTalui U3HAIIUBAHUS !

48.Kakue cylecTBYIOT BO3MOXHBIE IIyTH YIIPAaBIEHUS] U3BHOCOM?

49.KakoBa 001aCTh HCIIOIE30BaHMS 3aK0HA Apuap/a IS pacyeToB Ha U3HOC?

50.B gem cymHOCTE METOIUKH pacdeTa Ha n3HammBaHue mo U.B. Kpa remsckomy?
[TonsTHE YyAEIHEHOIO H3HOCA.

51.KakoBBI 0COOEHHOCTH 3aBUCUMOCTH (QPUKIIMOHHEIX CBOUCTB TPYIIUXCS TE OT
HOPMaJBHOT'O JIaBIICHUS U CKOPOCTH CKONBXKEHMUA?

52.KakxoBo BIUSHHUE peXxyMa HarpyKeHUs y3iia TpeHUs (110 HopMallb HOMY
TaBJIEHUIO ¥ CKOPOCTH CKOJIBKEHHUS) Ha peain3alliio CTalliOHApHOH ob1acTu
Harpy30K (HOpMaJbHOTO TPEHUS U U3HAIIMBAHHWSA) U TIEPEX0JHON 1 aBapUUHOH
oOnacTu ero paboTeI?

53.Yto Takoe TpeThe TeJI0 U CMa304HBIA MaTepuan?

54.KakoBbI (PyHKIIMKM CMA304YHOIr0 MaTepuana?

55.YT0 BXOTUT B COCTAB CMA304YHbIX MaTepUaAIOB?

56.Kaxue cymecTByrOT BUJIbl CMa3KH?

57.Kakue OBIBAIOT XHUIKHWE CMa30YHbIE MaTepUalbl U IPUCAIKA K HUM?

58.Kaxue cymecTBYIOT BUIbI CMa3bIBaHUA?

59.Kakue ObIBAIOT TBEpABIE CMA30YHBIE MaTEPHAIbI?

60.Kakue ObIBaIOT MIACTUYHBIE CMa304HbIE MaTepUalIbI?

61.Kaxue OBIBaIOT ra30BbIe CMa304HbIE MaTepHaIbl !



62.KakoBbl 001acTi 11e1€c000pa3HOCTH UCTIONB30BAHMS CMA30YHBIX MaTEPHAIIOB
(muarpamma ['epcu-llITtpubexa u A.P. Jlangayny)?
63.KakoBa kinaccubHrKanysa MalliH TPEHUA I 1ab0paTOPHBIX U CTEHIOBBIX

UCTIBITAHUN?

64. KakoBsl 00111e IpeACTaBIeHNs 0 KOHCTPYKLHUSAX U TeXHUIECKUX
XapaKkTepUCTUKAaX MalIuH?

65. Kakue cymiecTByroT MeTo/1bl TPHOOTEXHUUYECKUX HCIIBITAHUN?

66. Uro Takoe UCIBITaHUE HA PPUKIIMOHHYIO TEIUIOCTOWKOCTE?

67. KakoBsl CTeH/I0BbIe, HATypallbHbIE U IEPEHOCHBIE CMOIETTHPOBAHHBIE
YCTPOMCTBA Il U3MEPEHUS CUJ1 TPEHUS B DKCIUTyaTAIllMIOHHBIX yCIIoBUsX?

Pacuerno-rpaduyeckas pabora
Pac4yerHo-rpajguyeckas pabora Kak 2J1eMEeHT y9eOHOU JUCIMIUTHHBI OJDKHA
coco6cTBOBaThE opMupoBaHuio kommerennun OITK-1.

PacuetHo-rpaduueckass pabora cocroutr u3 10-15 crpaHun Tekcra
rpadguueckoil yactu. B Hell paccMaTpuBarOTCs YCIOBUSI SKCIUTyaTallud peaslbHbIX
Y3JI0B WJIM MEXAHU3MOB, MX KOHCTPYKLHsA, MaTEpHaJbl Iap TPEHHsA, CHUCTEMBI
cMa3bIBaHus. PacCUMTEHIBAIOTCS OTEPU MeXaHHYeCKOH MOITHOCTH 110 Y3JIaM TPeHHUs
U OmpenenstoTcs oOIIMe MOTepU 3HEepPruu Mo ysnaMm TpeHus. Onpenemnsitorcs
Hanboee OTBETCTBEHHBIE Iapbl TPEHHsT ¥ OCOOEHHOCTH UX HarpyKeHUs.
BribuparoTcst u paccuuThBaroTes Haubonee 3¢GheKTUBHBIE I KOHKPETHBIX
YCIIOBUM METOJbl MOJEpHHU3alMu Yy3/I0B TpeHUs. CTpoutcss rpapuyeckoe ux
mobpakenue. JlenaeTcs TEXHUKO-dKOHOMHUYECKOEe OOOCHOBAHWE MOJIEPHU3AINH
y371a TpeHHus.

WUcxomHpIMM OAaHHBIMH U4 BBIMOJNHEHHUSA pacdeTHO-rpaduyecKkoil paboTsl
ABIISIOTCS: BBIOOP 00BEKTa TPUOOTEXHHUUECKOTO MCCIICIOBAHUAL, MEXaHU3M HIIH
OTHENBHBIN y3en 3Toro o0bekra. CTYIeHT CaMOCTOATENFHO UIIH 10 PEKOMEH/1alliH
TpernogaBarelis BelOHpaeT 00beKT HCCle0BaHus s pabOTHL.

PacueTtHo-rpadmyeckas paboTra B 3aBUCUMOCTH OT 3alaHUA HOJDKHA
COZIEPIKATD:

1. TuTyIBHBINA TUCT
3aganue Ha PI'P
HUcxonuele gaHnele
PacyeTs! ¥ HeOOXOOMMBIE IIOSICHEHUS 110 TEMEe UCCIIeyeMOoro o0beKTa
TexHHKO-9KOHOMHYEeCKOe 000CHOBaHKE
CrnHCOK HUCIIOIB30BaHHbBIX UCTOYHUKOB

iy o e et e
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IIpumepHbIii nepevyenb 3aJaHHH 1J19 BLINOJIHEHUS
pacueTHO-rpaguyeckoii padoThbI

XapaKTepHble Y3715l TPEHHUS TPAHCIIOPTHLIX MAIIUH.
XKuaKocTHBIE cMa304HbIe MaTepUaIbL.

CwmazodHble MaTepUAaIbI.

Creraduyeckue 0COOSHHOCTH MOJMMEPHBIX MaTepHAIIOB.
JlucnepcHbIe CUCTEMBI.

= ol

Biusare 00paboTKM U Cpefbl Ha MCXOJHOE COCTOSHWE IIOBEPXHOCTEH

TBEpJBIX Te ( Ha pUMepe Pa3IMYHBIX Y3JI0B TPEHHU)

7. XAMHUYECKHEe MEXaHU3MBl BO3JEHCTBUS HA IOBEPXHOCTHBIE CIIOM TBEPABIX
ten ( Ha IpUMepe Y3JI0B TPEHHUs).

8. du3uYecKHe MeXaHW3Mbl BO3IEUCTBHsA HA [MOBEPXHOCTHBIE CJIIOHM TBEPJIBIX
Tel.

9. MexaHOXMMHYECKHE MPOLECCH TIPOUCXOXKICHUS TPEHUS TBepAbIX Ten ( Ha
TIpEMEpE y3J1a TPSHU).

10.Onpenenenne GpakTUIECKOH IIIOMAAA KOHTAKTA.

11.0OmnpeneiieHHe KOHTAKTHBIX nedopmaruii.

12.0nucanme XxapaKTeprUCTUK KOHTAKTa JIeTajleil MalliH.

13.0Onpenenenue romaei KOHTaKTa A CONMKEHHUS.

14.Peonoruyeckue MOLENU IIPH KOHTAaKTUPOBAHUH TBEPIBIX Tell.

15.TuHaMA9YecKre MOJEIU TPEHHUS CKOJIBXKEHHS.

16.DpUKIIHOHHBIE ABTOKOIEOAHMA.

17.Mertozonorust pacdera (GOPMOM3MEHEHUS CONPSKEHHBIX JHeTaled IpH
W3HAIIMBAHWH.

18.MeTo/1bI TTOBEIIEHHS H3HOCOCTOMKOCTH y371a TPEHHS.

19.MeTo/1bI TOBBIIIEHUS U3HOCOCTOMKOCTH MALIKH.

20.MaKkTOpbl CHUXKEHUS CUJI TPEHHs X MHTEHCUBHOCTH M3HAIIBAHFIS.

21.HccnenoBanus B 001acTH U30MPaTEIBHOIO IIepeHoca.

22.Jlop6op CMa304YHLEIX MAaTepHaloB I Y3]I0B TPEHUS 110 KPUTEPUIO
IIpe/IeIbHON TEMITEPATYPEL.

23.TTonGop CMAa30YHBIX MAaTE€pPHalOB MJIA Y3IOB TPEHHUS II0 KPUTEPUIO
paboToCIIOCOOHOCTH.

24.3aKOHOMEPHOCTH IPOLIECCa IPAHUYHOM CMa3KH.

25.BrnusHpe TemrepaTyphl Ha (PUKIMOHHO-U3HOCHBIE U IPOYHOCTHBIC
XapaKTepUCTUKH I1ap TPEHHUS.

26.Yuer u3MeHEHUS TeIUIOQU3NUECKUX XapaKTePHUCTHK MaTepuaoB OT

TeMIIepaTyphl.
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27.Crnenuduka pacueTa TEMIEPAaTypHOTO peXKMMa ONOp CKOJIBXEHUs IMpU
JIBMDKEHUH TI0 CBEXKEMY ClIIefy.

28.MopenupoBaHue TEUSHUS CMa3KU B 3a30p€ MOAIUITHUKA CKOJIBXKEHNUS.

29.MeroauKa mepecyeTa OIBITHBIX JaHHBIX ¢ MOJIENH Ha oOpasell.

30.CTCH,I[OBBIB H 3KCIITYaTallHOHHBIC HCIIbITAHHA

31.04ucTKa geranei, y3jioB, arperaToB, CMa304HBIX, THIPABIUYECKUAX U APYTHUX

CHCTEM.
32.KoHTpoNbHEIE U IPeIOXpaHUTENbHbIE YCTPOUCTRA.

TemaTuka NPAKTHYE€CKOI'O 3aHiTHI.

N3Ho0C 1 u3HAIIUBAHHE.
1. BAnel 1 MexaHU3MBI U3HAIIMBAHU. -1 Yac
2. Kmaccel H3HOCOCTONKOCTY TUITOBBIX Y3JIOB TpeHUs. -1 Jac

i

N

BOHpOChl OJIs MPaAKTH4Y€CKOro 3aHsATHS.

. UTO Takoe U3HAlllUBaHUE U H3HOC, H KaKOBEL crocoOrl X 0003HaAUEHUS?

KakoBel MexaHWMYeCKHe BHIbl M MEXaHW3Mbl W3HAIIMBAHMA, HX
pasHOBHAHOCTH? Metonsl ¥ IIyTH  YIpaBieHHS  IIPOLECCaMU
W3HAIIUBAHUSI.

. KakoBbl MOJICKYIIAPHO-MCXaHUYCCKHUEC BUBL H MEXaHM3MBbI

W3HAITUBaHUS !

KakoBo BIMsiHWE TlepeXofa MeXaHH3Ma H3HAIIMBaHHUS Ha BeJIUYMHY
W3HOCA TPYIIUXCS TN’

Kakwe cymecTByIOT KIacChl U3HOCOCTOHKOCTH?

B uyeM CYIIHOCTH BXOAHBIX, BHYTPEHHUX M BBIXOIHBIX I1aPEMETPOB
(pUKIIMOHHOTO IIporecca?

Kakue (axkTopsl OKa3bplBalOT BIMSHHE HAa MEXaHW3MBI M PE3YyJIbTATEI
W3HAIIUBAHUSA?
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