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1. Ilesiu ocBoeHMsI AU CIIUIIIHHBI.

OcHoBHast meJb OCBOGHHS Kypca «ODKCHEPUMEHTAIbHBIE  METOJbI
UCCIICIOBAHUSI TMPOYHOCTU» COCTOUT B TMOATOTOBKE CTYJEHTOB K HAy4HO-
TEXHUYECKOM, OPraHU3alMOHHO-METOJIUYECKOM W NPAKTUYECKOM NESTEIbHOCTH,
CBSI3aHHOM C TPOBEICHUEM pa0OT B 00JACTH IKCIIEPUMEHTABHBIX HCCIICTOBAHUS
nehOpMAaIIMOHHBIX ¥ TPOYHOCTHBIX XapPAKTEPUCTUK 0OHEKTOB MAITUHOCTPOEHUS, a
TaKKE€ MEXaHUYECKUX CBOMCTB KOHCTPYKIMOHHBIX MaTEPUAJIOB.
OcHoOBHBIE 321a4M U3YUEHUS TUCLHUIUINHBI:
® MOJyYeHUE OOIMMX TMPEACTABICHUH O METOMOJIOTHU SKCIEPUMEHTAIBHBIX
HCCJICIOBAHUM TMPUMEHUTETHLHO K Ipo0ieMaM MeEXaHWKH AehOpMHPYEMOTO
TBEPJIOTO TENA,;

® u3yyeHue (UIMYECKUX NPUHIMIIOB, METPOJIOTHYECKUX XapPaKTEPUCTUK U
O0COOEHHOCTEW TEXHUYECKOW pealin3allii COBPEMEHHBIX CPEJICTB M METOOB
AKCIEPUMEHTAJILHOTO aHaju3a HaIpsKeHHO-Ie(OPMUPOBAHHOTO COCTOSHUSA U
MIPOYHOCTH OOBEKTOB MAITMHOCTPOCHUS;

® [OJy4YECHHE 3HAHUM 00 MCHBITATEIILHOM TEXHUKE (MCHBITATEIBHBIX MAalIWHAX)
JUIS1 UCCIIEOBAHUS CBOMCTB MAaTEPUAJIOB;

® 03HAaKOMJICHHUE C IEISIMU, CIOCO0aMH U METOJaMU MaTeMaTH4eCcKoil o0paboTKu
HCXOJHBIX JJAHHBIX AKCIIEPUMEHTA U MPUOOPETEHNE HABBIKOB X MPAKTUYECKOTO
WCIIOJB30BaHUs IS TOJIyYEHHUs pPe3yJIbTaTOB, BBIPAKEHHBIX B TEPMHHAX
M3y4yaeMbIX BEJIMYUH;

® pUOOpPETEHUE HABBIKOB MPOBEICHUS SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN H
UHOOPMATUBHOMY  TIPEJICTABICHUIO WX PE3yJlbTaTOB (Ha KOHKPETHBIX
npumepax).

2. Mecto pucuumiiuHbl B cTpykrype OOII marucrparypsi.
Kypc «DkcnepuMeHTanbHbIE METOBI UCCIEIOBAHNS IPOYHOCTH» OTHOCUTCS

K YWCIy Y4eOHBIX IUCHMIUIMH oOs3areinbHoi dactu brmoka 1 (B1) ocHoBHOM
oOpa3oBaTeNbHOM  IporpaMMbl  MarucrpaTypbl.  JlaHHas  JQucHuIuivHA
B3aMMOCBS3aHa JIOTUYECKH M COJEPIKATEIBHO-METOAUYECKU CO CIEAYIOLUIUMHU
yueOHbIMU Kypcamu U npaktukamu OOIL:

B 00bA13aTE/IbLHON YaCTH

— KOMIIBIOTEPHBIE TEXHOJIOTUU B HAYKE;

B 4acTH, GopMUpPYyeMOil yHACTHUKAMHU 00Pa30BaTeJIbHbIX OTHOIICHUIA:

— HaJIe)KHOCTh U JUArHOCTUKA MEXAHUYECKUX CUCTEM;

— mnpoOjemMbl AUHAMUKH M MPOYHOCTH TPAHCHOPTHO-TEXHOJIOTHUECKUX
KOMIUIEKCOB;

— METOJ, KOHEYHBIX 3JIEMEHTOB;



— MEXAaHMKa KOHTAKTHOT'O B3aMOJCHCTBUS U pa3pyILIEHNUs,
B npakrukax u HUP:

— HAY4YHO-HUCCJICAOBATCIIbCKAsA pa60Ta.

3. HepequL IJIAHUPYEMBIX PE€3YyJIbTATOB oﬁyqunﬂ o TMCOMIIJIMHE

(MO0yJ110), COOTHECEHHDbIE C MIJIAHMPYEMbIMH Pe3yJIbTATAMM OCBOCHHS
o0pa3oBaTe/IbHOI MPOrPaMMBbl.
B pesynbrare OCBOEHUS AUCHUIUIMHBI (MOIYyNA) y OOy4aromuxcs

dbopMupyIOTCA  CIEAYIOUME KOMIETCHIIMA W JOJDKHBI OBITH JTOCTUTHYTHI
CleyIoIue pe3yapTaThl 00yueHHus: Kak 3Tan (OPMUPOBAHUSA COOTBETCTBYIOIIMX

KOMIIETEHLIAN:
B pesyabTare
OCBOCHHS
. Kon 1 HamMeHOBaHHe HHAMKATOPA
Kon o0pa3oBaTebHOM .
KOMIIeTeHINH pOrpaMmbi AOCTHKeHHs o0menpodeccnoHaNbHOM
N KOMIICTCHIIUH
00yYaroLIuiics J0J1KeH
00J121aTH
YK-6 Crniocoben ompenensate u | UYK-6.1. OuenuBaer cBOM pecypcel W HX

pean30BbIBAaTh IIpeJIeNbl (IMYHOCTHBIE, CUTYaTUBHBIE,

IIPUOPUTETHI BpPEMEHHbIE), ONTUMAIbHO MX HCHOJIb3YyeT s

cOOCTBEHHOM YCIIELIHOTO BBITIIOJTHEHUS IIOPYYEHHOTO

JESATEIIBHOCTH U | 3aJaHusl.

Croco0bl ee | UVK-6.2. Omnpenensier IIPUOPUTETHI

COBEPILEHCTBOBAHUS Ha | MPO(ECCHOHAIBHOIO  pocTa U CIOCOOBI

OCHOBE CaMOOLICHKH COBEpLIEHCTBOBAHUS cOoOCTBEHHOM
JEATEIIBHOCTH HA OCHOBE CAaMOOLICHKH 10
BbIOpaHHBIM KPUTEPHUSIM.
NYK-6.3. BeicTpauBaer COOCTBEHHYIO
npo(hecCHOHANIBHYIO TPACKTOPHUIO, HUCHOJb3Ys
MHCTPYMEHTBI HEMPEphIBHOIO 00pa3oBaHus, C
y4eToM HAKOIUIEHHOTO OTbITa
npodeccruoHaIbHON JEATEIIBHOCTH "
JUHAMUYHO  W3MEHSIOIIMXCS  TpeOoBaHUM
pBIHKA TpyJa.

OIIK-4 Cnoco0eH npoBOIUTh NOIIK-4.1 ITpoBOauT nccieaoBaHus npu
UCCIJIEIOBaHMUS, pELIEHUH WH)XEHEPHBIX 1 Hay4YHO-
OpraHU30BBIBATH UCCIIEI0BATENBCKUX 3a1a4
CaMOCTOSTENIBHYIO U NOIIK-4.2 Opranusyer caMOCTOATENbHYIO U
KOJIJIEKTHBHYIO HAyYHO- | KOJUIEKTUBHYIO paboTy IpU pelieHnH
HCCJIEIOBATEIbCKYIO MH)KEHEPHBIX 1 HayYHO-HCCIIeI0BaTEIbCKIX
JEATENBHOCTD NPU 3aj1a4
pemienuu nHxeHepHbIX | MOIIK-4.3 [InaHupyer u CTaBUT SKCIIEPUMEHTHI,
Y HAyYHO-TEXHUYECKUX | OLEHMBAET U UHTEPIPETUPYET PE3YIIbTATHI
3aJ1a4, BKJIFOYAIOIIUX
IUIAHUPOBAHUE U




MOCTaHOBKY
IKCIIEPUMEHTA,
KPUTHYECKYIO OIICHKY U
MHTEPIIPETALINIO
pe3yJIbTaTOB

4. O01mas CTPYKTYpa U collepKaHue JMCUHUILINHBI.
OObmast TpyI0EeMKOCTh TUCIUIUIMHBI COCTABIIsCT 4 3aueTHbIC €AMHUIIBI, T.C.

144 akamemumueckux dyaca (W3 HuX 88 YacoB — camocTosTenbHas paboTa
CTYJICHTOB).

Pazgenbl  guCHUIUIMHBL ~ «DKCMEPUMEHTANbHBIE METOJbl  HCCIIEOBAHUS
IPOYHOCTHY MPEMNOJIal0TCs Ha MEPBOM U BTOPOM Kypcax oO0yuenus. B yactHocTu:

BO BTOPOM CEMECTpe BbIAENseTCS 2 3a4eTHble EAUHUIBI, T.e., 12
aKaJeMHYECKHUX 9acoB, U3 HUX 44 4acoB — caMOCTOsITEIbHAS paboTa CTYJCHTOB,

B TpPeThbeM CEMECTpPEe BBIICIACTCS 2 3a4eTHBIC CAWHMIIBI, T.C., 72
aKaJeMHUYeCKHX Yaca, u3 HuX 44 gaca — caMocToATeIbHas paboTa CTYICHTOB.

Bropoii cemectp: seknuu — 1 gyac B Hepemo (14 wacoB), imaGopaTopHBIC
pabotel — 1 yac B Henento (14 yacoB). @opMa UTOrOBOTO KOHTPOJIS — 3a4erT.

Tpernii cemecTp: cemunapsl — 1 yac B Henento (14 vacoB), 1abopaTopHbIC
pabotel — 1 yac B Hegento (14 yacoB), hopMa UTOrOBOTO KOHTPOJIA — JK3aMEH.

KoHkpeTHOE  TIpeACTaBICHWE  CTPYKTYPHBIX  TO3WIANA  JUCHUTIINHBI
«OKCTIEpUMEHTAIILHBIE METO/BI MCCICOBAHUS MMPOYHOCTH» II0 CPOKaM M BUIAM
paboTsl npuBoasTcs B [Ipunoxenuu 1.

Conep:xkanue pa3aejioB IMCUUILIHHBI.
BBeaenue — nmpeaMer, eI U OCHOBHBIE 3aJja4d JTUCLUILIMHBL, CTPYKTypa U

coJiep)KaHue Kypca, €ro MeCTO B Y4eOHOM TMpoIlecce U CBsI3b C JAPYTUMH
aucuMIiuHaMu.  MHoroobpasue 3agad B OKCHEPUMEHTAIbHOW  MEXaHHKe
nedopmupyemoro TBepaoro tena. Oomas kinaccudukamnus ucnblTaHui (10 BUAY
HaIlpsKEHHOTO  COCTOSIHMS, IO TEMIIEPATYPHOMY PEXUMY HCHBITAHUM, 10
BPEMEHHOMY BO3ECHCTBUIO BHEIIHEW HATPY3KH, IO MPUPOJIE BO3ICUCTBHS).

Paszpnea 1.

OOmue BoOMpOCH TEOPUM H3MepeHui. Merposjorudeckas Kiaccuukarus
METOJOB M  CPEACTB  HW3MepeHHH. Tumsl W BHUABI  U3MEPUTEIBHBIX
npeoOpaszoBareneif, MpudOpoB, YCTAHOBOK W HWH(OPMALHMOHHO-U3MEPUTEIbHBIX
CUCTEM.

OcHOBHBIE d3Tambl pPa3BUTUA  TEXHUYECKOM 0a3pl JUIsi  U3MEpeHui
MeXaHU4ecKuxX BeduYuH. O030p COBPEMEHHBIX METOJIOB U CPEICTB U3MEpPEHUM
nepeMeIeHn, 1eopmaluii ¥ HaNpsHKEHU B 00bEKTax UCCIEA0OBAHUS.



Mexannueckue cpencrBa usMepeHuid. ONTOMEXaHMYECKHME U ONTHYECKHE
TeH30MeTpbl. CTPYHHBIN U MTHEBMATUYECKUN TEH30METPHI.

DNEKTPUYECKUE JATYMKU COMPOTHUBIICHUS ISl MU3MEPEHUS MEPEMEIICHUN U
nepopmarmii. Peoxopausie U peoctaTHble MpeoOpazoBaTtenu. MexaHOTPOHHBIN
npeoOpa3oBareb. TEeH30pE3UCTOPHBIC TpeoOpa3oBaTeIn: (PU3NUSCKUA MPUHITATT
(ter3odddekr), TUMBI U  BUABl  TEH30JATYMKOB:  MOJYIPOBOJHUKOBBIE,
METa/NINYECKHe — IMPOBOJIOYHBIE, (QoJibroBeie. KOHCTPYKTUBHO O(OpMIICHHbBIE
KOMILUIEKCHBIE TATUYUKU: LEMOYKH, TPAMOYTOIbHBIE U JI€JIbTa- PO3ETKU. BapraHThI
MOCTOBBIX CXEM BKJIIOUEHHUSI OTAEIbHBIX TEH30JAaTYMKOB B JJIEKTPHUYECKHUE
u3MeputTenabHble  1enu  (Moct  YurcroHa). Tenzoctanuuu. OmnpeneneHue
KOMIIOHEHT TeH30pa JedopManuii Ha MOBEPXHOCTH 1e()OpPMHUPYEMOro Tejia IIo
JAHHBIM TEH30PO3€TOK. J[aTUMKMU nepemMeneHni, yCuini, MOMEHTOB U JIABJICHUN
Ha OCHOBE TEH30PE3UCTOPHBIX IMpeoOpa3zoBareneil. TeH30MeTpuu HaATYPHBIX
OOBEKTOB.

EMKOCTHBIE, WHIYKTUBHbIE W TpaHCHOPMATOPHBIC JATUMKH: (PU3NYECKUE
MPUHLNNBI W BapuUaHThl peanu3anuu. MHAYKIHUOHHBIE U MHE302JEKTPUUECKUE
JTATYUKH.

OnToBOJIOKOHHBIE AaTYUKU. DPU3HMYECKUH MNPUHLUUI M KIAacCU(PHUKaIuS.
NutepdepeHInoHHbIE ONTOBOJOKOHHBIE naaTuuku. JlaTunku paedopmanuu Ha
OCHOBE BHYTPUBOJIOKOHHBIX BPAITOBCKUX PEIMIETOK.

PeHTreHoBCKMiT METOT M3MEPEHUS OCTATOUHBIX HaNpsoKeHud. 3akoH Bynbda-
bparra. Cootnomenue ['nokepa-Xecca-lllaabepa u ero mociemyromas
MHTEpIIpEeTalusl.

Meton XpynKUX TOKPBHITUM: TMPUHIMI U OCHOBHBIE COOTHOIICHHS JIJIst
pacueTa rnapaMeTpoB HaNpsLKEHHOTO cocTosiHusA. KannbpoBka MOKpPHITUH.

MeTtoapl KBAa3UKOHTUHYAJIBHBIX HW3MEPEHUN TMOJEH TNEPEMELIEHUA U
nedopmalfii Ha MOBEPXHOCTU AePOPMUPYEMBIX Tesl. MeToIbl pernepHbIX TOUYEK U
U3MEPUTENbHBIX CeTOK. MeTonbl MyapoBbeix Tosoc. HHTepdepeHmoHHo-
ONTUYECKUE METOJbl: (POTOYNpPyrocTs, Trojorpapuyeckas UHTEPPEPOMETPHS,
cneks-uaTepPepoMerpusi. MeTo Koppensiuu Hu(poBbIX U300paKEHHIMA.

Tunbl U KOHCTPYKTHBHOE O(OpPMIIEHHE MCHBITATEAbHBIX MAIlWH IS
HCCIIEIOBAHNSI MEXaHUYECKUX CBOMCTB MarepuasioB. KOHTpOIbHO-N3MEpUTEIbHAS
anmnapaTrypa HCHBITaTeNbHBIX MalllMH. BcrnomorarenbHoe 000pyaoBaHUE IS
MPOBEJICHUS UCIIBITAHUM B PACIIMPEHHOM JUaIa30He TEMIIEPATYP.

Mexannueckue pas3pbiBHbIE MamuHbl. (CepBO-TUIIPABINYECKUE MAIIUHBI.
MamvHbl 1S yAApHBIX HCHOBITAHWM (KOmpbl). MallivHbl 111 UCIHBITAaHUW Ha
MOJ3Y4ECTh U JUIUTEIbHYIO TPOYHOCTh. TBepaomMepsl. MaluHbl AJisi TPOBEACHUS
CIIeMATBHBIX UCTIBITAHUM.

Paszpnen 2.



3aaun NEpBUYHON U PACIIMPEHHON 00paOOTKU PE3YNHTATOB SKCIIEPUMEHTA.

DneMeHTapHasi Teopusi OMIMOOK M3MepeHuil. AOCOIIOTHAs U OTHOCUTENbHAS
MOTPEIIHOCTh.  BOCHpOM3BOAMMOCTL  pe3yiabTaToB u3MepeHuil. [IpubopHbie
omn6Oku. Cucremarnyeckue omnoku. ['pyosie mpomaxu. CiaydaifHbie OIINOKY.

bazoBble cBeIEHUS N3 TEOPUU BEPOSTHOCTEN U MATEMATUYECKOW CTAaTUCTUKH.
OyHKIMA  pacnpeicyeHus  CIy4YalhHOM  BeJIMYUHbL. @DOYHKOHUSA  TUJIOTHOCTH
pacrpeneneHus BeposiTHocTed. llapameTpsl pacnpeneneHuid W HUX CBOMCTBA.
MaremaTu4yeckoe 0OXKUIaHUE, TUCTIEPCHUSL.

Hopwmansheii 3axkoH pacnpenenenus ['aycca u ero napametpsl. [IpuBenennas
ciydaiiHas ~ BenuuuHa. @ynkuums  Jlammaca.  TaOynupoBanuwe — QyHKIIUH
pacmpeziesieHus: BepOosTHOCTEH M (PyHKIMU TUIOTHOCTH pacmpenenenus. Pabora co
CIIPaBOYHBIMU TAOJIUIIAMH.

[IpeaBaputenbHas 00paOOTKa HKCIEPUMEHTATbHBIX JaHHBIX. Bbryucienue
OLICHOK [apaMETPOB OSMIMPUUYECKUX PACIpPEICIICHUN CIIy4allHOM BEJIMYMHBI.
Toueunoe BbIOOpOUHOE oOleHUBaHHE. (COCTOATEIBHOCTh, HECMEUIEHHOCTh MU
3((PEKTUBHOCTh OLEHOK. BpIuncieHHE OLUEHOK MaTeMaTHYECKOTOo OXHIAHWUS U
TVCIIEPCHH.

NuTepBasibHOE  OIICHMBAaHWE MAapaMETPOB  PACHPEIACICHUS  CIy4YanlHOU
BEJIMYMHBI.  J[OBEpUTENbHBIM HHTEPBAT U  JOBEPUTEIbHAS  BEPOSTHOCTD.
OueHvBaHHE MaTEMAaTHYECKOTO  OXUIAHUA TNPU  HM3BECTHOM  AUCIEPCHUMU.
[TocTpoeHne IOBEPUTEIBHOIO MHTEPBAJIA JUII MATEMaTUUYECKOIO OXKUIAHUS IIPU
Hen3BecTHOW aucrniepcun. OyHkuus pacnpeaeneHus CrerogeHTta. MHTEepBalibHOE
oueHuBanue gucriepcun. Oynkuus pacupenenenus [Iupcona.

[Tonstue cratucTuyeckux rumnore3. OOMUM MOAXO0H K arnoCTepUOPHOM
MPOBEPKE CTATUCTHUYECKUX rumnore3. HyneBas W anbTEpHATUBHBIE THUIIOTE3BI.
BriOop kputepusi NpUHSITHS TUMOTE3bl U pacueT CTAaTUCTHKU JJISI HETO. YPOBEHb
3HAYUMOCTU. BO3MOXKHBIE MCXO/BI MPHU MPOBEPKE TUIIOTE3: OMIMOKH TEPBOTO U
BTOPOTO poJa.

I'mnoTe3pl 0 mapameTpax pachpelesieHusl CiydyalHoM BenuuuHbl. OTceB
rpyobix morpemHocteir (mo kpureputo CwmupHoBa). CpaBHEHHE PAIOB
HaOmoaenuii. CpaBHeHue NByx aucnepcuil (mo kpureputo ®Pumepa). [Iposepka
OJIHOPOJHOCTH HECKOJIbKUX aucnepcuid (mo kputepuro Koupena). CpaBHeHue
MaTeMaTUYECKOro OKHUJIaHUS C 33JaHHOW BennyuHOU (1o kputeputo CThIOJCHTA).
CpaBHeHUE JBYX MaTeMaTH4YeCKUX OxuaaHui (1o kpureputo CThIOAEHTA).

[IpoBepka runore3 o Buae (PyHKIMHM paclpenencHus CIydyalHON BETUYHHBI.
Kpurepuii cornacus. IlpenBapurenbHas OLUEHKA IYTEM ITOCTPOEHHS THCTOIPaMM
pacnpenenenuii. Kpurepun Ilupcona u Kommoropoa — CmmproBa. CriocoOs
npeoOpa30BaHus SMIIUPUUYECKUX PACTIPEACICHUM K HOPMAJIbHOMY 3aKOHY.



PacmmpeHHbil aHaIM3 pe3yabTaTOB SKCIEPUMEHTOB. BUIBI CBsI3€U MEXIY
panamu HaAOJI0ICHUI. ITocTpoenue OMIIUPUYECKUX 3aBUCHUMOCTEMN.
NuTepnonMpoBaHue  DKCIIEPUMEHTAIBHBIX  TOYEK (TaONMMUYHBIX  (YHKIWHN).
[Tomuaomuanenass wuHTepnonsuus. IlommHomsl Jlarpanxka. HHTepnonmpoBaHue
nepuonuuecknx  GyHknmid.  VHTEpmonmpoBaHWE — KYCOYHO-HEMPEPHIBHBIMU
(QYHKITUAMM.

Perpeccuonnslii ananu3. Maesd merona HauMEHbIIUX KBaJApaToB. JIMHENHAas
perpeccus. Pabouas cucrema nuHeiHbIX anreOpanueckux ypaBHeHuil (CJIAY).
Perpeccuonnass wMatpuma. IIpeoOpazoBaHue K HOPMaJIbHOMY MAaTPUYHOMY
ypaBHenuto. Metonbl pemienus CJIAY (I'aycca, Xomeukoro u np.). IIpoBepka
anekBaTHocTH Mozenu. [IpoBepka 3HAUMMOCTH KOI(PHUIMEHTOB YpaBHEHHS
perpeccun. JluHeliHass MHOXKECTBEHHass perpeccus. lloHsATne U OCHOBHBIE
MOJIXO/Ibl K HEJTMHENHOM perpeccuu. CrocoObl JIMHeapu3aluu.

Meroabl unciieHHoro auddepeHupoBaHusi TabIUYHBIX (QYHKIHMH. MeTobl
YUCJICHHOTO HWHTErpUpPOBaHUs: (OPMYJbl MPSMOYTOJBHUKOB W Tpamneluu;
dhopmyna CuMmriicoHa.

OO6paboTka JaHHBIX OKCIEPUMEHTA Kak oOpaTHas 3ajaya MEXaHUKH
nedhopMHpPYEMOro TBEpAOro Tena. MTepalluOHHBIA aIfTOPUTM OLIEHKH MapamMeTpOB
MEXaHMUYECKON MoJieu OOBbeKTa (SBJICHUS) MO UCXOJIHBIM IKCICPUMEHTAIBHBIM
JaHHBIM C TPUMEHEHHUEM METOJOB YHUCJIECHHOTO MOJEIUpPOBaHUsd (MeToja
KOHCUYHBIX 3JICMEHTOB).

Mertononorusi IaHUPOBaHUS SKcIiepuMenTa. Llenn, OCHOBHBIE ONpEAEICHUs
U TOHATHS. JlorMueckue OCHOBBI TUIAHUPOBaHUA. TpeOOBaHMS K BBIXOIHBIM
¢dakTopam (oTkiMkam). BeiOop OCHOBHBIX (pakTOpoB M uX ypoBHeil. DakTOpHOE
npoctpancTBo. KonupoBanue ¢aktopoB. [locTpoeHue o00OIIEHHOTO BBIXOAHOTO
napameTtpa. [nanupoBanue nepsoro nopsiaka. [TonHbl pakTOpHBINA SKCIIEPUMEHT.
Omnpenenenre kK03hGUIMEHTOB ypaBHEeHHs perpeccur. CTaTUCTUYECKUNA aHAIU3
pe3ynbTatoB. JlpoOHBINM (akTOpHBIM SKcrepuMeHT. [lnaHupoBaHue BTOPOTO
nopsiaka. OnTUMaIbHbIE TIJIaHBI.

[IpumeHeHre crienragbHbIX METO/IOB MOJYyUYEHUS U PACHIUPEHHONU 00paboTKu
AKCIIEPUMEHTANIbHBIX JAHHBIX JUISI PEIICHUS MPAKTUYECKUX 3ajlad MEXaHUKU
MaTepHuaioB U KOHCTPYKIUI (HA KOHKPETHBIX TPUMEPAX).

5. O6pa3oBaresibHbIE TEXHOJIOTHH.
Mertoauka mpenojaBaHusl UCHUIUIMHBL «DKCIEPUMEHTAIbHBIE METO/IbI

HCCIICIOBAHNS TPOYHOCTH» W pPealu3alnysi KOMIIETEHTHOCTHOIO IIOJAXO0Ja B
W3JIOKEHWM MW BOCIPUATUM MaTepHalla MPEeLyCMAaTPUBAET HCIOJIb30BAaHUE
CIIEIYIOIIUX AaKTUBHBIX M HWHTEPAKTHBHBIX (OPM TMpOBENEHUS TPYMIOBBIX,
WHJUBUTyaJIbHBIX, ayIUTOPHBIX 3aHATHI B COYETAHUU C BHEAYAUTOPHOU pabOTOM
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C uenbto  (GOPMUPOBAHMS UM Pa3BUTUS  MPOQPECCHOHANBHBIX  HABBIKOB
00yJaroINXCS

— TMOATOTOBKA K BBIMOJIHEHHWIO U 3allldTa JabopaTOpHBIX padoT B
1abopaTopUAX YHUBEPCHUTETA;

— 00CYXXJICHHE U 3aIlliTa pacueTHO-TpaduuecKkux paboT Mo JTUCIUTIINHE;

— 00CyXJeHue U 3alluTa Ha CEMHHApCKUX 3aHATUSIX pedepaTtoB u
pe3eHTalMi M0 AKTyaJIbHBIM TEMaM JUCIUIUIMHBI;

— O00CyXJleHHe Ha peryjsipHbIX CEMHUHapax pe3yJbTaTOB BbIMIOJIHEHUS
KypCOBOTO MPOEKTa MO 00IIei TeMaTuKe AUCIUILTHHBL;

— MPOBEACHHE MAaCTEP-KJIACCOB 3KCIEPTOB MU BEAYUIUMX CHEIUAIUCTOB I10
HKCIIEPUMEHTAJIBLHBIM METO/IaM MEXaHUKH Je(OPMUPYEMOTO TBEPOTO Tea.

VYienbHbId BEC 3aHATUH, MPOBOJMMBIX B HHTEPAKTUBHBIX (OpMaXx,
OINpPE/ENIEH TJIaBHOM LIEJIBI0 U COJEPKAHUEM JAUCLUIUIMHBI « DKCIIEPUMEHTAIIbHBIE
METO/Ibl UCCIIEIOBAHUS IPOYHOCTHY, U B LIEJIOM IO TUCUUIUIMHE cocTaBiseT 25 %
ayJUTOPHBIX 3aHATUI. 3aHATUS JEKIMOHHOTO  TUHA COCTaBsIIOT 25 % or
o0beMa ayTUTOPHBIX 3aHSITHUH.

6. OueHouYHbBIE CpeacTBa AJsl TEKYIIEro KOHTPOJIsSA yCII€BaA€EMOCTH,
HpOMe)l(yTO‘IHOﬁ aTTeCTallMi 110 uToraM OoCBOCHHUA JUCIHUIIJINHBI " y‘lﬂﬁHO-
MeTOoAMYecKoe o0ecreyeHue CaMoCTOATeILHOM paﬁoTbl CTYACHTOB.

B mpomecce oOydeHUsI HUCHOIB3YIOTCS CIEAYIOIIUE OIEHOYHBIE (POPMBI
CaMOCTOSATENbHON paboThl CTY/IEHTOB, OIIECHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUYHBIX aTTECTAIUH.

Ha emopom cemecmpe:

— TOATOTOBKA K BBHIMOJHEHHIO J1a00paTOPHBIX paboT; MPEICTaBICHUE U 3allyTa
OTYETOB,;

—pacueTHO-Tpaduueckas padbora no teme «O6paboTKa JaHHBIX TEH30METPUUYECKUX
MU3MEPEHUI.

Ha mpemvem cemecmpe:

— TOJTrOTOBKA K BBIMOJIHEHHUIO JTAOOPATOPHBIX paldOT; MPEACTAaBICHUE U 3aIUTa
OTYETOB,;

— pedepar mo oOmieit Temartuke: «MeToabl W 3aJaud AKCIEPUMEHTAIHLHOTO
WCCJICIOBAaHMS XapaKTePUCTHK MEXaHWUYECKOTO TIOBEJACHHUS MaTepHaloB U
DJIEMEHTOB KOHCTPYKIMH; 3amaud W METOAbl MaTeMaTH4ecKol 00paboTKu
MEPBUYHBIX PE3YNbTATOB JKCIEPUMEHTA» (MHAMBUAYAJIbHO I  KaKJIOTO
00yuaroIIerocs ); BhICTYIUICHUE C MIPE3EHTAIINEeH;

— BBITIOJIHEHUE U 3allliTa KYpCOBOTO MpoeKTa 1o odmiei tematuke «I[Ipumenenue
METOJIOB U CPEJCTB JKCIEPUMEHTAIBHON MEXaHWKHU JIJISi aHalu3a HampsHKeHHO-
neOpPMUPOBAHHOTO COCTOSIHUS W TPOYHOCTH DJIEMEHTOB  KOHCTPYKITHII



(MHIMBUIYadbHBIC 3a/aHUSI  KaKAOMY OOydarolieMycsl BBIIAIOTCS Ha BTOPOM
cemecTpe).

OOpa3isl 3a1aHuil IS POBEJICHHSI TEKYIIET0 KOHTPOJIS, 3aJaHHid KyPCOBBIX
MIPOEKTOB, KOHTPOJIBHBIX BOMPOCOB M JK3aMEHAIMOHHBIX OWJIETOB TPUBEACHHI B
[Tpunoxxenuu 3.

6.1. ®oH/1 O1IEHOYHBIX CPEICTB JIs NMPOoBeIeHUs MPOMEKYTOUYHOM aTTeCTAlNH
00y4aImuxcs no JUCUUIIMHE (MOIYJIIO0).

6.1.1. Ilepeuenv KomnemeHyuili ¢ yKazaHuem 3IManos ux hopmuposanus 6
npouecce 0ceoenus 00pa306amenbHoil HPOZPAMMbL.

B pesynbrare oCBOCHHS TUCIUTIIMHBI (MOIYJIsT) (DOPMHUPYIOTCS CIIEIYIONTHE
KOMITCTCHITNH

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloLIUiiCS
KOMIeTEeHI[UH JA0JI2KeH 00,1a1aTh
YK-6 Crioco0OeH orpeneNaTh U PeaJrn30BbIBAaTh IPHOPUTETH COOCTBEHHOMN

JACATCIIbHOCTH 1 CITIOCOOEI €€ COBCPHICHCTBOBAHUSA Ha OCHOBC CaAMOOICHKH

OIIK-4 Crioco0OeH MPOBOIUTH UCCIICOBAHMSI, OPTaHU30BBIBATH CAMOCTOSTEIHHYIO
U KOJUICKTUBHYIO  Hay4HO-HCCIEOBATEIbCKYIO JAEATEIbHOCTh IpH
pEIIEHUH WHXXEHEPHBIX M HAayYHO-TEXHUYECKHX 3a/1a4, BKIIIOYAIOIIUX
IUTAHUPOBAHUE M TOCTAHOBKY SKCIEPUMEHTA, KPUTUYECKYIO OLIGHKY U
MHTEPIPETALMIO PE3YIbTATOB.

B nporiecce ocBoeHust 00pa3oBaTeIbHON MPOrpaMMbl JaHHbIE KOMIIETEHIIUH,
B TOM 4YHUCJE, UX OTACJIbHbIE KOMIIOHEHTHI (DOPMHUPYIOTCS MO3TAllHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS TUCUUIUIMH (MOJyJiel), MPaKTUK B COOTBETCTBUH C
y4eOHBIM TUTAHOM U KaJIeHJIapHBIM rpadukoM yueOHOTO Tpoliecca.

6.1.2. Onucanue nokazamenei u Kpumepueé OUCHUBAHUA KOMHemeHUUIl,
Gdopmupyemvix no umozam 0ceoeHuUs OUCUUNIAUHBL (MOOY]IA), ORUCAHUE WKAT
OUCHUBAHUA.

[ToxazaTeneM OIICHMBaHUS KOMIICTCHIIMM Ha pPa3jMYHBIX IJTamaxXx HX
(dbopMHUpOBaHUS SIBISICTCS JOCTHIKEHUE CTYJICHTAMH IUIAHUPYEMBIX pPE3yJbTaTOB
00y4eHUsI 0 TUCHUILUIUHE (MOJIYIIIO).



TToxa3areian

Kpurepun onennBanns

3

4

YK-6 Cnocoben onpedensamo u peanu3osviéams npuopunemsl cOOCMEEeHHOU 0eameaIbHOCHU U CROCOObL ee
COGEPUIEHCMBOBAHUA HA OCHOBE CAMOOUECHKU

3HaTh: OO6yuaromuiics OO0yuaromuiics OOyuaronmiics OO0yuaronmiics
METPOJIOTHYECKHE H | AEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET BIIOJIHE JEMOHCTPHPYET
TEXHUYECKHE MIOJTHOE OTCYTCTBHE OTpaHUYEHHBIH 00beM pueMseMoe MIOJIHOE COOTBETCTBHE
XapaKTePUCTUKH WM HEJJOCTaTOYHOE 3HaHUH METPOJIOTMYECKUX | COOTBETCTBHE 3HAHUIA 3HaHUH
OCHOBHOT'O U | COOTBETCTBHE 3HAHHI Y TEXHUYECKHX METPOJIOTUYECKUX H METPOJIOTUYECKUX H
CIICLIMATM3UPOBAHHOT | METPOJIOTHYCCKHUX U XapaKTePUCTUK NMPUOOPOB | TEXHUYECKUX TEXHUYECKUX
0 000pynOBaHUS A | TEXHHYECKHX 1 000pyIOBaHY, XapaKTepPUCTUK PUOOPOB | XapaKTEPHCTHK
U3MEpEHHUS XapaKTEePUCTUK UCIIONB3yEeMOro B 1 000pyIOBaHUS, nprubOpPOB U
apaMeTpoB nprbOpPOB M IKCHEPHMEHTAIBHOM HCIIONB3yEeMOTO B 00opynoBaHUs,
MEXaHU4YECKOTO obopynoBaHus, MEXaHHUKE. 9KCIIEPUMEHTATBHOM UCIIOJIb3YEMOTO B
COCTOSTHHS TEJI | MCHOJIB3YEMOTO B Jonyckarorcst MexaHuke. JlomyckaroTcs 9KCIIEPUMEHTATBHOM
(mepemenieHui, 9KCTIEPUMEHTAIHHOM 3HAYUTEJbHBIC, HO HE HE3HAYUTEIbHbIC OIIMOKH, | MEXaHHUKE.
nedopmannii, MeXaHHKE. KPUTHYECKHE OIINOKH; HETOYHOCTH U CBo6ozHO onepupyer
CHUJIOBBIX BEJINYUH). MPOSIBIISIETCS 3aTpyIHEHUs! B U3JIOKEHUHN | MPHOOPETEHHBIMH

HEJ0CTaTOYHOCTh 3HAHUH; | MaTepHaia. 3HaHUSMHU.

O psIIY MOKa3aTelei;

oOygaromuics

UCIIBITHIBACT 3aTPyJHCHUS

IpH ONIEPHPOBAHUU

3HaHUAMH IPH UX

NepeHoce Ha HOBBIC

CHUTYaI1H.
Ymern: OO6yuaromuiicst He OO0yuaromuiics OO6yuarommiics Obyuarommiics
OCYILIECTBIIATE U YMEeT I B JEMOHCTPHUPYET HEIOJIHOE | AEMOHCTPHPYET BIIOJIHE JEMOHCTPUPYET
IPaMOTHO HEJOCTaTOYHOH COOTBETCTBHE YMEHHS npUeMIIeMOe YMEHHE U MIOJTHOE COOTBETCTBHUE

000CHOBBIBAThH BEIOOD
CPEICTB H3MEPEHUH,
Haunboree

3G GEKTHBHBIX 15
JIOCTHKEHUSI
MOCTABJICHHBIX
LeeH;
CaMOCTOSITENILHO
npuoOpeTaTh
HEJIOCTAoIINe
3HAHUS B JOCTYITHBIX
HCTOYHUKAX, B TOM
YHCIIe, B UHTEPHET-
pecypcax.

CTETICHN YMeeT
OCYIIECTBIISITH BEIOOD
3¢ PEKTUBHBIX CPEICTB
U3MEepeHui u
000CHOBBIBATh MYTH
pereHus
MOCTABJICHHBIX 3a/1a4.

OCYIIECTBIISITH BBIOOD
3(h(heKTUBHBIX CPEICTB
U3MEpEeHuH u
000CHOBBIBATh MyTH
peLIeHUsI OCTABIEHHBIX
3aga4. Jomyckatorcs
3HAYUTEJbHBIC, HO HE
KPUTHYECKHE OIINOKY;
MPOSIBIISIETCS
HEJIOCTATOYHOCTh YMEHHUH
TI0 psAy MOKa3aTele;
oOygaromuics
WCTIBITBIBAET 3aTPYAHCHHS
NP OTIEPUPOBAHUH
YMEHUSIMH TIPH X
MepeHoce Ha HOBBIC
CHUTYaI[IH.

00OCHOBBIBATH ITyTH
peluIeHHs TOCTaBIEHHBIX
3a7a4. YMeer
CaMOCTOSITENILHO
npuoOpeTaTh Tpedyemble
3HaHM 110 IIPEIMETY.
YMeHust BIIOJTHE OCBOEHHBI,
HO JIOIYCKAIOTCS JIETKO
YCTpaHUMBIE 3aTpyIHEHUS
NIpH IEPEHOCE YMEHUN Ha
HOBBIE, HECTAHIAPTHbIE
CUTYalluH.

YMEHHH OCYIIECTBIAT
BBIOOP 2P (PEKTHBHBIX
CPEIICTB U3MEPEHUI
CaMOCTOSITENILHO
npruoOpeTaTh
TpeOyemble 3HaHUS 10
npeaMeTy, Hameuarthb 1
IpPaMOTHO
00OCHOBBIBATh IyTH
pereHus 3anad.
CBoboxaHO onepupyer
MIPUOOPETEHHBIMU
YMEHHSMH; TPUMEHSET
UX B CUTyalUsIX
HOBBILICHHOU
CJIOYKHOCTH.




Baapers:
HaBbIKAMHU
MPaKTHYECKOTO
MIPUMCHEHHS
000pyIOBaHUS H
CpENCTB U3MEPEHUIT
¢busmgecKnx
(MexXaHUIEeCKHUX)
BEJINYMH.

OO0yuaromuiics He
BJIAJICCT WK B
HEJ0CTaTOYHOM
CTETICHHU BIIAJICeT
HEOOXOTUMBIMHA
HaBBIKAMHU pabOTHI C
HU3MEPHUTENbHBIM
000pyI0BaHUEM.

OOyJaromiuiics Biageer
HEOOXO0JUMBIMU
HaBBIKaMU pabOTHI C
HU3MEPHUTEIbHBIM
000pyIOBaHHEM B
HETIOJIHOM 00BEME;
UCTIBITBIBACT 3aTPYAHCHHS
B IIPUMEHEHUH HABBIKOB B
B HOBBIX CHTYaI[HSIX.

OO0yuaroniuiics B
pueMiIeMoM o0beMe
BJIajiceT HEOOXOMUMBIMH
HaBBIKAMU pabOTHI C
H3MEPUTEITEHBIM
000pyIOBaHUEM; HABBIKH
OCBOCHBI, HO JIOITYCKAIOTCS
3aTPYAHEHUS IPH
nepexoie K HOBBIM HIIH

HECTaHAAPTHBIM
CUTyalusiM.

OO0yuaromniuiics B
IMOJIHOM 00BbeMe
BIIaJICET
HEOOXOIUMBIMHA
HABBIKAMH pabOTHI C
M3MEPHUTEIbHBIM
000pyIOBaHUEM. |
CBOOOTHO IPUMEHSIET
MTOJTyYCHHBIC HABBIKH B
CUTYAIHAX
MOBBIIIICHHOMN
CJI03KHOCTH.

OIIK-ACnocoben npo6ooumsv uccied08anus, OpP2AHU306bIGANb CAMOCHIOAMENbHYI0O U KOJUIEKMUGHYIO
HAYYHO-UCCNE008AMENbCKYI0 0€AMEeNbHOCb NPU PeUleHUU UHMCEHEPHBLIX U HAYYHO-MEXHUYECKUX 3a0ad,
SKJIIOYAIOWUX NIAHUPOGAHUE U NOCHMAHOBKY IKCHEPUMEHmMA, KPUMUUECKYI0 OUEHKY U UHmepnpemayuro

pe3yivmamoe.
3HaTh: OOyy9arommiicst OO0yuaromuiics OO0y4atontuiics Obyuarommiics
eIy, 3a/a4y, | IEMOHCTPUPYET JIEMOHCTPHUPYET JIUIIb JIEMOHCTPHPYET JEMOHCTPHUPYET
TIPUHITUIIBI MIOJTHOE OTCYTCTBHE OTpaHUYEHHBIN 00bEM 3HAHUN | IpHUeMiIeMoe MIOJTHOE COOTBETCTBUE
peanu3aiu WM HeIOCTaTOYHOE 0 MPUHIUINAX, LEeNAX, COOTBETCTBHUE 3HAHUH O | 3HAHUI O NPUHIHMIIAX,
HUH)XEHEPHOTO U | COOTBETCTBHE 3a/1a4ax, INIaHUPOBAHUU MIPUHIUIAX, [EeIIX, Hensx, 3afadax, u
Hay4YHOTO YCTaHOBJICHHBIM 9KCIEPUMEHTAIBHBIX paboT, 3aavax, IUTAHUPOBAHUU
JKCIEpUMEHTa B | TpeOOBaHUAM 3HAHUIl O | METOJIaX UCCIEIOBaHUS U IUTaHUPOBAHUU SKCHEPUMEHTAIBHBIX
aCIIeKTe LEeNsX, 3aa4ax, KPHUTEPHUSX MCIOIB3YEMBIX 9KCTIEPUMEHTAIILHBIX pabor, o MeTozmax
HCCIIEOBAaHMS IUTAaHUPOBAHUHT JUTSL TOCTYKCHUS 3aJJaHHBIX paboT, MeToax HCCIICIOBAHUS U
neGopManMoOHHBIX ¥ | SKCIIEPUMEHTAIBHBIX MPOYHOCTHBIX XapaKTEPUCTHK | MCCICAOBAHUS U KPHUTEPHSIX,
MIPOYHOCTHBIX pabot, MeTomax MaIlIH 1 3JIEMEHTOB KPHUTEPHSIX HCTIONB3YEMBIX IS
XapaKTEePUCTUK HCCIIEJOBaHUS U KOHCTPYKIIHH. WCTIONb3YEMBbIX JUIS JOCTHXEHHS 33JaHHbBIX
MaTepHaioB U | KpUTEpHUsX, JlomycKatoTCsl CyIIECTBEHHBIC | JOCTHKEHUS 33JaHHBIX | MPOYHOCTHBIX
3JIEMEHTOB HCTIONB3YEMBIX IS OIIUOKH, IPOSBIACTCA MIPOYHOCTHBIX XapaKTepUCTHK MaIIUH
KOHCTPYKILUH; JOCTIDKEHMS 3aJJaHHBIX | HEJOCTaTOYHOCTh 3HAHMH, IO | XapaKTepUCTHK MAIIMH | M JIEMEHTOB
06a30Bble  KPUTEPHH | MPOUYHOCTHBIX psny moKazaTeneii; U 3JIEMEHTOB KOHCTPYKIIHUIL.
9KCHEPUMEHTAIBHOW | XapaKTepUCTHUK MAIIMH | OOYYarOLTHICS UCTIBITHIBACT KOHCTPYKLUH. CB0060/IHO U OCO3HAHHO
OIIEHKHU 1 3JIEMEHTOB 3aTpYAHEHUS MIPH Jomyckarorcs orepupyer
(YHKIIMOHAIBEHOH KOHCTPYKIHH. OTIEpUPOBAHNHM 3HAHUSMH IIPH | HE3HAYNTEIIbHBIE MIPUOOPETEHHBIMU
paboTtocriocobHOCTH UX TIepeHoce Ha HOBBIE (Jlerko ycTpaHUMBIE) 3HAHUSAMH.
u MIPOYHOCTH CHUTYaIIH. OIIHMOKH, HETOYHOCTH,
TEXHUYECKHUX 3aTpyJHEHHS IPU
00BEKTOB. AHAJTUTHYECKUX

oTeparnmsIX.
Ymern: OO0yuaromuiics He OOGyuatouuiicst OOGyuatrouuiicst OO6yyaronuiics
CaMOCTOSATEIHHO yMEeT WiIn B JIEMOHCTPHUPYET HETIOJIHOE JIEMOHCTPHUPYET JEMOHCTPHPYET
OTIPEIETIATh HEJIOCTaTOYHOH COOTBETCTBHE YMEHUH BIIOJIHE TPUEMIIEMOE TIOJTHOE COOTBETCTBHE
ONITHMAJTBHBII CTETICHN YMeeT OTIPEIEATh ONTUMAJIbHBIC YMEHHE OIPEIeNISATh YMEHHI ONpe/ieNsTh
BapUaHT PEIIeHUs OTIpENETATh MYTH JOCTH)KEHHS TpeOyeMbIX | 3a/aud M ONITHMAJIbHBIC | 3a/laud U ONTHMAaJIbHbIE
KOHKPETHO ONITHMAJIEHBIE ITyTH Pe3yJIbTaTOB UCCIIEI0BaHNH, IIyTH UCCJIE0BaHNH, ITyTH HUCCIIEIOBAHHH,
c(OpPMYyIHPOBAHHOW | JAOCTMIKCHHMS 000CHOBaHHO POU3BOJIUTH 000CHOBaHHO 000CHOBaHHO
3a/1a4M, UCXOs U3 TpeOyeMbIX BBIOOp METOJIOB PEIICHHUS MIPOM3BOIUTH BEIOOP MPOM3BOJUTH BEIOOP
METPOJIOTHYECKUX U pe3yIbTaToB 3a/1a4, BHIOJHSTH METOJIOB PELICHHUS METOOB PEIICHUS
TEOPETHYECKH HCCIICIOBaHNH, MaTeMaTHYECKUI aHAIN3 UX 3a/1a4, BHIOJHSTH 3aj/1a4, BBIIOJIHATH
00yCIIOBIICHHBIX 000CHOBaHHO pe3yIbTaTOB. MaTeMaTHIeCKUil MaTeMaTHYECKUH
TpeboBaHUH K MIPOU3BOIUTH BBIOOP JlomyckaroTcs OIIMOKH, aHaln3 uX aHaJu3 Ux
MOJy4aeMbIM METOJIOB PELICHUs HPOSIBIISETCS pe3ynbTaToB. YMeHus | pe3ynpTatoB. OH

pe3ynbTaTtam u Ha
OCHOBE
IIPUOOPETEHHBIX B
Xo/1e 00y4yeHus

3aj1a4, BHIIOJTHATH
MaTeMAaTUICCKUI
aHaIU3 uX
pe3yNbTaToB.

HEJ0CTaTOYHOCTh YMEHUM 1O
psay nokazaTenei;
00yYaIOIIHICS HCITBITHIBACT
3HAYHTENbHBIC 3aTPYIHCHHS

OCBOCHBI, HO
JAOIYCKAr0TCA
HC3HAYUTCIIBHBIC —
J0CTAaTO4YHO JICTKO

CBOOO/IHO OTIEpUpyeT
NPUOOPETEHHBIMH
YMEHUSIMHU, IPUMEHSET
UX B CHTYAIHUsIX
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3HAHMH U OOLIUX NIPY OTIEPUPOBAHUH yCTpaHHMBIE — TIOBBIIEHHOMN
YCBOGHHBIX YMEHUSIMH TIPH UX IIEpPEeHOCe OIIMOKH, HETOYHOCTH, | CIIOKHOCTH.
NIPE/ACTaBIICHUI. Ha HOBBIC CUTYAalHH. 3aTpyJHEHHS IPU

BCIIOMOTaTEIbHBIX

(aHamUTHYECKHX)

oreparysx, mepeHoce

YMEHUI Ha HOBBIE,

HECTaHJapTHbIC

CHUTYaIIH.
Baapern: OO6yuaromuiicst He OOyuaromuiics B OO6ydatomntmiics OO6yuarommiics B
HaBbIKAMHU BJAJICET WM BIIAJICET B | HEIOCTATOYHOM MEpE BIAJEET | XOPOILIO BIaJCET MIOJTHOM 00BeMe
000CHOBaHHOTO Cyry0o OrpaHHYEHHON | MPEACTaBICHUSIMH O MPECTABICHUSIMHA O BIIafeeT
BEIOOpA CpencTB Mepe IeJICHAIIPABICHHOM BBIOOpE U | BEIOOpE CPEencTB MIPEICTaBICHUSIMH O
9KCTIEPUMEHTAIBHOTO | MPEICTABICHUSIMH O MPUMEHEHNH CPEICTB 9KCTIEPUMEHTAIBHOTO LENICHAPABICHHOM
aHaM3a 0000IIEHHOH | IeJIeHanpaBIeHHOM 9KCTIEPUMEHTAIBHOTO aHaJm3a, BBIOOpE CPEICTB
MIPOYHOCTH BBIOOpE CpPENCTB aHaJIM3a, MJIAHUPOBAHUN TUITAHUPOBaHUHU 9KCIIEPUMEHTAILHOTO
MaTepuaoB 1 9KCTIEPUMEHTAIIBHOTO 9KCIIEPUMEHTA U 9KCIIEPUMEHTA U aHaM3a,
KOHCTPYKLUH aHamn3a, MaTeMaTuuecKoil 00paboTKu 00paboTku IUTAHUPOBAHUU
MAaIIMHOCTPOCHUA C TIJIaHUPOBAaHUUN PE3YIbTATOB; UMCCT JIMIIb PE3YyJIbTATOB, 4 TAKKE OKCIICPUMEHTA U
y4e€ToM OKCIICPUMEHTA 1 OrpaHNUYCHHBIC HABBIKU UX HaBBbIKaAMH UX MaTeMaTH4eCKOMH
ocoOeHHOCTEH MaTeMaTHIeCKOH MPaKTHYIECKOro IPUMEHEHNST | IPUMEHEHHUS Ha 00paboTkn
KOHKPETHOH 00paboTkH Y HCTIBITHIBACT HEMAJIbIE MPaKTHKE. pe3yIbTaToOB; UMEET
po0IeMsbl; PpE3YIbTATOB; 3aTpyJHEHHS IpU Tpebyemble HaBBIKH YCTOHYNBBIC HABBIKU
HaBBIKAMH T10 (aKTHYIECKH HE UMEET | NPUMEHEHUH MOJIYYECHHBIX OCBOCHBI, HO HX IPaKTHIECKOTO
IUTAHUPOBAHHUIO HaBBIKOB MX HaBBIKOB B HOBBIX CUTYallUsX. | JOIYCKAIOTCA TIPUMEHCHHS.
WH)KEHEPHOTO MPaKTHYECKOTO HEe3HAYHTENbHbIC CBOOOIHO UCIIOJIB3YET
OKCIICPUMCEHTA. MIPUMCHCHUA. OI_HI/I6KI/I, HCTOYHOCTH, IMOJTYYCHHBIC HaBbIKH B

3aTPyAHEHUS IIPU CHUTyalUsAX

BCIIOMOI'aTCJIbHBIX MOBBIIIICHHOMN

oreparusx, nepeHoce CJIOYKHOCTH.

CUTyalluil B HOBBIE (HE

paccMOTpEHHBIE

HETIOCPEICTBEHHO B

xo0J1e 00yUeHUS),

HecTaHJapTHbIE

YCIIOBUSL.
Baaners: OO6yuaromuiics He | OOyyarommiics B | OOyuaromuiics OO6yyaronuiicst B
3aKpETUICHHBIMU BJIAJICET WJIM BJIAJICET B | HENOCTATOYHOM Mepe BiIaJieeT | AOCTATOYHO  XOPOIIO | TOJIHOM o0beme
HaBbIKAMHU cyry00 OTrpaHMYeHHOIl | HaBbIKAMH  HCIIOJb30BAHMS | BIIAJIEET HaBBIKAMH | BIIajieeT HaBBIKaMH
UCTIONIb30BaHUS Mepe HaBBIKAMHU | SKCHEPHUMEHTAIBHBIX METOMOB | HCIIOJIL30BAHUS MIPOBECHNUS
9KCTIEPUMEHTAIIBHBIX | MCIOJIb30BaHUS W CpPEeICTB Ul DEIICHHS | AKCIICPUMEHTAIBHBIX HWH)XEHEPHOTO
METOJIOB W CPEJICTB | AKCIIEPUMEHTAIBHBIX MPOYHOCTHBIX 3a7a4d | METO/IOB M CPEACTB AJs | SKCIIEPUMEHTAa,
ULt peLIeHus] | METO/IOB U CPEJCTB ISl | MAIIMHOCTPOCHHUS; PELICHUs TPOYHOCTHBIX | HCIIOIB30BAHUS
MPOYHOCTHBIX 3adad | pCUHICHUA O6I_HI/IMI/I HaBbIKaAMH 3aaa4 OKCIICPUMEHTAJIbHBIX
MAaIIUHOCTPOCHUA MIPOYHOCTHBIX 3a1a4 BBIIIOJIHCHUS MAaIIUHOCTPOCHUA, METOAOB U CPCIACTB IJIA
0oOIMMH  HaBBIKAMH | MAIIMHOCTPOCHHUS; MaTeMaTH4eCcKoH 00paboTKu YCTOWYUBBIMU peLIeHNs TPOYHOCTHBIX
BBIIIOJIHCHUA O6IJ_[I/IMI/I HaBbIKaMH OKCIICPUMEHTAJIBHBIX JaHHBIX, HaBbIKaAMH 3a1a4
MaTeMaTHYeCKON BBIIIOJIHCHUA UCIBITHIBACT 3HAYUTCIIbHBIC MaTeMaTHYeCKON MAaIIMHOCTPOCHMA,
006paboTkn MaTeMaTHIeCKOH 3aTpyIHEHUS IPH 00paboTkn 00paboTkn
9KCTIEPUMEHTAIBHBIX | 00paboTKn NPUMEHEHUH MOJTYYEHHBIX 9KCTIEPUMEHTAIILHBIX 9KCIIEPUMEHTAIILHBIX
JTaHHBIX 9KCTIEPUMEHTAIIBHBIX HaBBIKOB B HOBBIX CUTYallUsX, | JA@HHBIX, B TOM YHCIIE, C | JIAaHHBIX, B TOM YHCIIE, C
(ocymecTBIATH JIaHHBIX, IJI0X0 JIMIIb OTYACTH BIIAAEET UCIIOJIb30BAaHUEM HCIIOJIb30BaHHEM
BBIOOp  KOHKPETHBIX | BJIajieeT HaBBIKAMU HaBbIKaMU 110 CHELUAIN3UPOBAHHBIX | MAKETOB
METOJIOB M3 LIMPOKO | MH(OPMATHBHOTO U nH(opMaTUBHOMY H MPUKIIAIHBIX CIeIHAITN3NPOBAHHBIX
IIPE/ICTaBICHHOTO IpaMOTHOTO TPaMOTHOMY IPEICTABICHUIO | KOMITBIOTEPHBIX TIPUKIIATHBIX
I/IHCprMeHTapI/Iﬂ); IpEACTABIICHUA OTYETOB O BBIIIOJIHCHHBIX IIporpamMm. Haspikn KOMITIBIOTCPHBIX
HaBBbIKaMU OTYECTOB O HCCJIICAOBAHHUAX. OCBOCHBI, HO IporpaMm.
HUCITIOJIb30BAaHUA BBIIIOJIHECHHBIX JOITYCKarTCA CBO60]1HO TIPUMEHACT
IIaKE€TOB HUCCJICAOBAHUAX. HC3HAYUTCIIbHBIC IMMOJTYYCHHBIC HaBBIKH B
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creuaIbHbIX
TPHUKIIATHBIX
KOMITBIOTEPHBIX
porpamm;
HaBBIKaMH 110
WHPOPMATUBHOMY H
IPaMOTHOMY
NPENCTaBICHUIO
OTYETOB O
BBITIOJIHEHHBIM
HCCIICIOBAHUSIM.

OIIMOKH, 3aTPYAHEHHS
IIPY CMBICIIOBBIX U
AQHAJTUTHYECKUX
oreparmsx, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHbIC
CHUTYaIIH.
OO0HapyXUBaeT BIIOJIHE
YCTOWYMBBIC HABBIKA
10 MHPOPMATHUBHOMY U
IrpaMOTHOMY
NPE/ICTaBIICHUIO

CUTYaIHAX
TOBBILLIEHHOM
CIJIOYKHOCTH.

OH neMOHCTpHUpYET
YBEPEHHBIC HaBBIKH T10
WH(POPMATHBHOMY H
TrpPaMOTHOMY
MIPEACTAaBICHUIO
OTYETOB O
BBITIOJTHEHHBIX
UCCIIEIOBaHUSX.

pe3yIbTATOB.

6.1.3. IllIkanst oyenusanus pe3yiomamos ammecmayuu U Ux OnUcanue.

6.1.3.1. @opma npomesrcymounoit ammecmavyuu: 3auem.

[IpoMexyTouHas arrecTanus oOyyaroumxcs B (QopMme 3adeTa MPOBOIUTCS
IoCcJie BTOPOIO CEMecTpa IO pe3yjbTaTaM BBIINOJHEHHUS BCEX BHUJOB yueOHOU
AESTENbHOCTH, TPEAYCMOTPEHHBIX IJIAaHOM MO JaHHOW aucuumiuHe. [Ipu sToM
yuumuleaiomes, pe3yibTaThl TEKYIIET0 KOHTPOJS YCHEBAEMOCTH CTYIEHTa B

TeueHue cemectpa. OLEHKA CTENEHW JOCTHXKEHUS CTYJCHTaMU IUIAaHUPYEMBIX
pe3yJabTaToB OOY4YEHMsS] MPOBOAUTCSA MpErojaBaTeseM, BEAYIIUM 3aHATHUS,
METOJOM DJKCIEpTHOM oOueHku. [lo wuroraM mpOMEKYTOYHOW AaTTECTallUU
BBICTABJISIETCS OLICHKA «3AUMEH0)» WU «He 3a4MeH0».

K mnpomexytouyHoii arrectauuu B ¢GopMme 3adeTa JOIMYCKAIOTCS TOJIBKO
CTYAEHTBI, IMPOLIEAIIME BCE ITAIbl IIPOMEKYTOYHOI'O KOHTPOJIS: BBIIOJHUBIINE
nabopatopHble pabOThl W OTYMTABIIMECS MO HUM, OTUMUTABIIUECS IO TEMeE
pedepara v BRICTYNIHMBIINE € JOKIA0M MO HEM HA CEMUHAPCKOM 3aHSITUHU.

M kaaa
OLICHUBAHHUSA

Onucanue

BrinonHeHsl Bce BUABI y4eOHOM paboOThl, MPEeIyCMOTPEHHBIE
m1aHoM. CTyAEHT YBEPEHHO JEMOHCTPUPYET COOTBETCTBHE
MpUOOPETEHHBIX 3HAHWW, YMEHHI U HAaBBIKOB IMPUBEJICHHBIM B
TabnuIax IMoKas3aTeseil; omepupyer HMH B  CHUTyalHUsX
3auTeHo NOBBIIIEHHON CIOXHOCTU. [IpM 3TOM MOTYT OBITH AOIMYIIEHBI
HE3HAYUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHECHUSA TpHU
IIPOMEKYTOUHBIX (BCIIOMOTraTENbHBIX) ONEpaUsaX TP MEPEHOCE
CUTYyalluu Ha HECTAaHIapTHBIE (me PacCMOTpPEHHBIE
HEIOCPEICTBEHHO B X0JI€ U3YUYEHUS JUCLUIUIMHBI) YCIOBUS.
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He BeimonHeH oauH wik OoJjiee BUJIOB Yy4deOHOW paboTHI,
IPETYCMOTPEHHBIX Y4eOHBIM TUTaHOM. CTYIEHT JEMOHCTPUPYET
HEYJITBOPUTEIIPHOE COOTBETCTBHUE 3HAHWM, YMCHHHA W HaBBIKOB
NPUBEACHHBIM B  TaONWIIaX  IIOKaszaTelield;  JIOMyCKaroTCs
He 3aureno | cymiecTBeHHbIe (MPUHIIUINIAATIBHBIC) OIIMOKH, TIPOSBIACTCS
OTCYTCTBUE 3HAHWUW, YMEHUN, HABBIKOB TTI0 MHOTHM TTOKA3aTEIIsIM;
CTYJICHT  WCIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUS  TIPH
OTICpUPOBAHUYU 3HAHUSAMH W YMCHHUSMHU TIPU WX IEpPEHOCE Ha
HOBBIC CUTYAITUH.

6.1.3.2. @opma umozosoii ammecmauuu: IK3ameH.
ATtrecranusa o0ydarommxcs B (opMme dK3aMeHa MPOBOJUTCS TOCIIEC TPETHETO

CEMCCTpa 1IIO PEC3YyJIbTaTaM  BBIIIOJJHCHUSA BCCX BHIOB y‘l@6H0ﬁ pa6OTLI,
INpCaAyCMOTPCHHBIX INIAHOM IIO I[ElHHOfI JUCHUIITIMHE, IIpU 3TOM YUYUMbIBAIOMCA
PE3YJIbTaTbl TCKYIICTO KOHTPOJIA YCIICBACMOCTH CTYACHTA B TCUCHHUC CCMCCTpaA.
OI_[CHKa CTCIICHN OOCTHIKCHHA CTYACHTAMH INIAHHUPYCMBIX PC3YJILTATOB O6y‘I€HI/I$I

MIPOBOJIUTCS MPENOAABaTENEM, BEAYIIUM 3aHATHS, METOJOM 3KCIIEPTHON OLICHKHU.
1o pe3ynbraram UTOrOBOM arTecTaliud B (POpPME 3K3aMEHa BBICTABIISIETCS OLICHKU:
KOMIAUYHO», <XOPOULOY, KYO06IEMEOPUMEIbHOY U KHEYO061€MEOPUMEIbHOY.
K arrecranmu IOIyCKarOTCS TOJBKO CTYAEHTBHI, OCYIIECTBHUBIIHME BCE BHJBI
yuyeOHON paboThl, MPEeAyCMOTPEHHbIE pabouell MporpaMMoM MO JUCLMILIMHE, U
IIPOLLIE/IINE BCE YCTAHOBIICHHBIE 3TaIlbl MPOMEXYTOYHOTO KOHTPOJIS, @ UMEHHO:
BBITMIOJTHUBIIME BCE 3aJlaHUsl JIaDOpAaTOPHOTO MpaKTUKyMa 3a MOJHBIA Kypc U
CAAaBIIME COOTBETCTBYIOIIME OTYEThI, OTYUTABILIUECS 110 PACUETHO-TPAPUUECKUM U
pedepaTuBHBIM paboTaM (BBICTYNHBIIME C MPE3EHTALUSAMU MO PACCMOTPEHHBIM
TEMaM), BBIITOJHUBIINE KyPCOBYIO pa0OTy U CIAaBIINE UTOTOBBIC OTYETHI IO HEH.

HlIkaga
Onucanue
OLICHUBAHUSA

BoinmonHensl Bce BHUIBI  yuyeOHOW paboOThl, MpPelyCMOTPEHHbIE
y4eOHbIM MmIaHoM. CTYAEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
OTinyHO YMEHUI W HaBBIKOB, NPUBEJIECHHBIM B TaOJMIaX IOKa3aTesei;
YBEPEHHO OIepUpyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU; IPUMEHSET UX B CUTYallUAX MOBBIIIEHHON CII0KHOCTH.

OO0yuaromuiicsi AEMOHCTPUPYET MPHEMIIEMOE COOTBETCTBHE 3HAHMMA
O  MeToJax M CpEeACTBAaX  MCCIENOBAaHMS  MNPOYHOCTU
MalIMHOCTPOUTECIIBHBIX KOHCTPYKI_[I/II\/’I n MarcpuajioB M MCETOAAX
MaTeMaTHYeCKOl 0O0pa0OTKH TONYy4aeMBIX  pE3yJIbTaTOB, HO
A0IMYCKA€T HCE3HAYUTCIIBHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUIA
Mpyu TEPeHOCEe 3HaHUM M YMEHUW Ha HOBBIE, HECTaHAAPTHHIE
CUTYyaIUH, BIIOJIHE YCTpaHUMBIE npu JanbHENIIEM
CaMOCTOATENIbHOM PAaCIIMPEHHOM OCBOCHHUH JAUCLMIIINHEI.

Xopo1o
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y,I[OBJ'IeTBOpI/ITeJ'IBHO

OOyuaromuiicsi JTeMOHCTPUPYET HEMOJHOE 3HAaHWE METOJOB H
CpCACTB 3KCIICPUMCHTAJIBHBIX MCTOJ0B HCCICAOBAHUA MMPOYHOCTU U
METOJIOB MaTeMaTH4eckoil oOpabOTKM MOJy4aeMblX pPE3yJbTaTOB,
MPOABJIACT HCAOCTATOYHOCTD IMPAKTHUYCCKUX CBe,Z[eHI/Iﬁ 110 MpeaAMCTY,
UCIBITHIBACT  3aMETHBIC 3aTPYAHEHHUS TpPH IEpPeHOCce 3HAHUU U
YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYallUuU.

HeynosnerBopurensHo

CrtyneHTOM He BBIIOJIHEH OJWH WM Oojee BUAOB pPadoT,
MIPEe1yCMOTPEHHBIX y4eOHBIM IUTAHOM. OO6yyaromuiics
JEeMOHCTPHPYET Cyry0o OrpaHH4YE€HHOE COOTBETCTBHE 3HAHMIA,
YMEHHM, HaBBIKOB (WJIM OTCYTCTBHE TAaKOBBIX) B OTHOIICHUU
IIPUBEICHHBIX B Ta0JIMLAX IOKa3aTesel; AONMYCKAaeT KPUTHYECKUE
OIIMOKW;  UCHBITBIBAET  CYIIECTBEHHbIE  3aTPyAHEHUSA  IpH
ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMHU IIPU UX MEPEHOCE Ha HOBBIE,
Jla’ke ¢ He3HAUUTEIIbHBIMU U3MEHEHUSMHU, CUTYaIUU.

@OoH/IBI OLIEHOYHBIX CPEACTB NpeacTaBieHbl B [Ipunoxenun 3.
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7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecnieyeHHne JUCHUIIIMHBI.

a). OCHOBHAs JMTepaTrypa:

1. CunnseB, H. . Teopusa mnnaHupoBaHUS SKCIEPUMEHTAa U aHAIM3
CTATUCTUYECKUX JTAaHHBIX: YYCOHUK U TpakTUKyM 11 By30B / H. M. CunnsieB. —
2-e u3A., nepepad. u gom. — MockBa: M3garensctBo IOpaiit, 2022. — 495 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-05070-7.

URL.: https://urait.ru/bcode/508082
0) 10MOJIHUTEILHAS JIUTepaTypa:

1. bepuxamBuiu, B. III. Cratuctuyeckass 00pabOTKa JaHHBIX,
IUTAHUPOBAHUE SKCIEPUMEHTAa M ClIydailHble Mpollecchl: yueOHoe mocolOue Jis
By30B / B. l1I. bepukamsunu, C. [1. OcbkuH. — 2-€ u3., uctp. u Aon. — Mocksa:
N3narensctBo FOpaiit, 2022. — 164 c. — (Briciee oopazoanue). — ISBN 978-
5-534-09216-5.

URL.: https://urait.ru/bcode/493106

B) IPOrpaMMHOe o0eclieYeHue U MHTePHeT-Pecypcehl:
Onepannonnas cucteMa Windows 7 (W11 HIKE)

MS Office 2013 (unu HUXKE).

IHone3nbie y4eOHO-MeTOAUYECKHEe W HWHPOPMANMOHHbICE MAaTEPHAJIbI
NnpeACTABJEHbI HA caliTax (MHTEPHET-aJpecax):
1.  http://www.soprotmat.ru/Sopromatlaborat18.pdf — ConpoTuBiieHNE

MaTCpUAJIOB. 3KCHepI/IMeHTaHLHaﬂ MECXaHHKaA.

2.  http://rk5-lab.bmstu.ru/files/doc/lib/exp-mech-mgtu-normal.pdf —
OkcnepumeHTanbHast mexanuka / [lon pen. P.K. Baguna, O.C. Hapaiikuna.

3.  http:/Hiles.lib.sfu-kras.ru/ebibl/umkd/100/u_lectures.pdf — Jlsmxua A. H.,
Muxmua FO. JI., T'opee M. B., ®népor UN. H., Poxumna B. [
DKCIepUMEHTaIbHbIE METO/IbI UcciieqoBaHni. Kypc nekuuid.

4.  http://lib.kstu.kz:8300/tb/books/@eksperimental @mnaya_mehanika/teory/g1l.
htm — OcHoBHBIC HAITPABICHHS SKCIIEPUMEHTATILHON MEXaHUKH MAIIIHH.

5. http://lib.kstu.kz:8300/tb/books/@eksperimental @mnaya_mehanika/teory/g2.
htm — MeTo/b1 ¥ cpeicTBa HCIIBITAHUSI MATEPHUAJIOB, IeTAICH U KOHCTPYKIIHA.

6. http://lib.kstu.kz:8300/th/books/@eksperimental@mnaya_mehanika/teory/g3.
htm — MeTos! uccnenoBanust qepopManuii ¥ HapsHKSHUI.

7. http://lib.kstu.kz:8300/tb/books/@Eksperimental @mnaya_mehanika/teory/g4.
htm — Onruko-reoMeTpryecKue METOABl H3MepeHHus AchopManuii |
MEPEMEUICHUU.

8.  http://lib.kstu.kz:8300/th/books/@Eksperimental@mnaya_mehanika/teory/g5.
htm — Ilosspu3alMOHHO-ONTHYECKUE U HMHTEPHEPOMETPUUCCKUE METO bl
VICCIIEIOBAHMS HATIPSYKEHUM.
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https://urait.ru/bcode/508082
https://urait.ru/bcode/493106
http://www.soprotmat.ru/Sopromatlaborat18.pdf
http://rk5-lab.bmstu.ru/files/doc/lib/exp-mech-mgtu-normal.pdf
http://files.lib.sfu-kras.ru/ebibl/umkd/100/u_lectures.pdf
http://lib.kstu.kz:8300/tb/books/@eksperimental@mnaya_mehanika/teory/g1.htm
http://lib.kstu.kz:8300/tb/books/@eksperimental@mnaya_mehanika/teory/g1.htm
http://lib.kstu.kz:8300/tb/books/@eksperimental@mnaya_mehanika/teory/g2.htm
http://lib.kstu.kz:8300/tb/books/@eksperimental@mnaya_mehanika/teory/g2.htm
http://lib.kstu.kz:8300/tb/books/@eksperimental@mnaya_mehanika/teory/g3.htm
http://lib.kstu.kz:8300/tb/books/@eksperimental@mnaya_mehanika/teory/g3.htm
http://lib.kstu.kz:8300/tb/books/@Eksperimental@mnaya_mehanika/teory/g4.htm
http://lib.kstu.kz:8300/tb/books/@Eksperimental@mnaya_mehanika/teory/g4.htm
http://lib.kstu.kz:8300/tb/books/@Eksperimental@mnaya_mehanika/teory/g5.htm
http://lib.kstu.kz:8300/tb/books/@Eksperimental@mnaya_mehanika/teory/g5.htm

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

http://pstu.ru/files/file/adm/fakultety/metod_hrupkih_pokrytiy metodicheskoe
_posobie_.pdf — Cypkor B.A. HccnenoBanue aedopmaruii ¢ MOMOIIBIO
METO/Ia XPYIKUX TOKPBITHH.
http://nanojournal.ifmo.ru/files/volume2/paper3.pdf — Meroasr nmdpoBoi
rojiorpaduueckoii MHTEpHEPOMETPUN W WX MPUMEHEHUE ISl WU3MEpEHUs
HAHOTEPEMEILICHUH.
http://www.iftomm2015.tw/IFToMM2015CD/PDF/OS19-003.pdf — Chang
C.Y., Chen L.C., Lee W.C., Ma C.C. Measuring Full-Field Deformation and
Vibration Using Digital Image Correlation (M3mepenne NOMHBIX TOJCH
MEepEeMEIICHUI W BUOpAlMil C MOMOIIBIO METOJAa KOppEeIsuuu HUPPOBBIX
M300paKEeHHI. )

http://www.phys.nsu.ru/cherk/Metodizm_old.PDF — Kusi3eB B.A.,
UYepkacckuit B.C. Hawana 00paGoTkuM 3KCIIEPUMEHTATIBHBIX JIaHHBIX.
DONEeKTPOHHBINA YUeOHUK U MporpaMMa 00pabOTKU JAHHBIX JJI1 HAYMHAIOIIUX.
http://vega.phys.msu.ru/files/pract_11/error-mesur.pdf — Edumora A.U.,
3oteeB A.B., Cxistnkun A.A. OOumii pusnyeckuii MpakTUKyM (PU3UIECKOTO
¢dakynpreta MI'Y. IlorpemHoctu 3KcnepuMeHTa: YueOHO-METOJIUYECKOE
nocoowue.

http://books.ifmo.ru/file/pdf/128.pdf — Iloxonyn A.WU. DkcnepuMeHTaIbHBIC
MEeTOAbl uccieaoBaHui. [lorpemHoCcTH W HEONPENEICHHOCTH HW3MEPEHUM.
VYyebHoe nmocoodue.

http://kvm.gubkin.ru/Stat2.pdf -  ®actoBerr H.O., IlomoB M.A.
MaremaTuyeckasi CTaTUCTUKA. Y 4eOHOE mocodue.
http://www.resolventa.ru/data/metodstud/matstat.pdf — Camapos K. JL
MaremaTtuka. YuebHo-MeToAnYEeCKOe nocooue 1o pazjaeiny
«MareMaTtnueckasi CTAaTUCTUKAY.
http://elar.urfu.ru/bitstream/10995/34780/1/978-5-7996-1456-0.pdf -
I'peGennukoBa  U. B. Meronpl ~ maTemMaTudeckoil  oOpaboTku
AKCIIEPUMEHTAILHBIX JAHHBIX Y 4YeOHO-METOAMUECKOe Mocodue.
http://www.eltech.ru/assets/files/Faculty-FEL/Fisika/MethodExperiment.pdf
— Mopo3zos B. B., Co6otkosckuii b. E., lleitnman U. JI. MeToast 06padoTku
pe3ynbTaTOB (PU3NYECKOrO SKCIEPUMEHTA.
http://elar.urfu.ru/bitstream/10995/39965/1/978-5-9904848-4-9 2015.pdf -
Croupun H.A., JIapoB B.B., 3aitnymnun JI.A., Bonaun A.P., Bypsikun A.A.
Meronpl TUTaHWpPOBaHUSA U O00pabOTKU  pe3yJabTAaTOB WH>KEHEPHOTO
AKCIIEPUMEHTA.

http://window.edu.ru/resource/438/18438/files/Mtdukm8.pdf — Xamxanos
K.M. OcHOBBI TUITaHUPOBaHUs HKCIIEpUMEHTa. MeToinyeckoe mocooue.
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http://nanojournal.ifmo.ru/files/volume2/paper3.pdf
http://www.iftomm2015.tw/IFToMM2015CD/PDF/OS19-003.pdf
http://www.phys.nsu.ru/cherk/Metodizm_old.PDF
http://vega.phys.msu.ru/files/pract_11/error-mesur.pdf
http://books.ifmo.ru/file/pdf/128.pdf
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http://elar.urfu.ru/bitstream/10995/34780/1/978-5-7996-1456-0.pdf
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http://elar.urfu.ru/bitstream/10995/39965/1/978-5-9904848-4-9_2015.pdf
http://window.edu.ru/resource/438/18438/files/Mtdukm8.pdf%20–%20Хамханов%20К.М
http://window.edu.ru/resource/438/18438/files/Mtdukm8.pdf%20–%20Хамханов%20К.М

21.

22.

23.

24,

25.

26.

http://www.matburo.ru/ms_spr.php — Csox ¢dopmyi, TaOauI U MOA00pKa
CIIELIMAJIBHOW JINTEPATYPBI 10 MATEMATUYECKON CTATUCTHUKE.
http://matmsuee.narod.ru/tables/ms.pdf — TaOnumbl OCHOBHBIX (QYHKIWH
MaTEMaTUUECKOU CTaTUCTUKHU.
http://elibrary.udsu.ru/xmlui/bitstream/handle/123456789/10714/2013194.pdf
?sequence=1 — Kum W.I'., JlatemoBa H.B., Motopuna O.JI. Uucnennsle
METOAHI.
http://ikfia.ysn.ru/images/doc/chislovie_metody/BerezinZhidkov_t1_1962ru.p
df — Bepesun U.C., XKunkos H.IT. Meroab! Beraucienuid. T.1.
https://mipt.ru/education/chair/computational _mathematics/study/materials/co
mpmath/other/Aristova_Zavyalova_Lobanov_2014.pdf — Apwucroa E. H.,
3aBpsimoBa H. A., JlobanoB A. W. Ilpakruueckue 3aHATHS 110
BBIUMCIINTEIbHON MaTeMaTuke. YacTth 1.
http://lectoriy.mipt.ru/course/Maths-Numerical Analysis-14L#lectures —
BrruuciaurenbHas MaTeMaTHKA. Kpr BPII[GOJIGKHI/Iﬁ.

8. MarepuajibHO-TeXHUYECKOE o0ecneYeHue 1M CIUIIUHbI.

AyauTopus JUisl IPOBEAEHUS JEKUMOHHBIX U TPAKTUYECKUX 3aHATHI: CTOJIBL,
CTYJIbSl WJIU CTOJIbI YUEOHBIE CO CKAMBIMM; AyJUTOPHAs JOCKa; paboyee MECTO
MPEnoiaBaTesis: CTOMd, CTYIL.

CrneunanusupoBaHHas 1adopatopus Kadeaps! «/InHaMuka, IpOYHOCTh MAIIUH U
conpotuBieHue matepuanoB» (H209a, H211a) ocnamennas:

1.  VYyebnas ucnwitarensHas Mmamuna MU-40KY

2.  Jlabopatopusrit komiuiekc JIKCM-1K

3. YHuBepcaJbHbIi y4EOHBIH KOMIUIEKC IO  COMPOTHUBIICHUIO
matepuanioB CM-1

4.  YHuBepcaldbHBIN KOMIUICKC JIJIS POBEACHUS JIaOOpaTOPHBIX padboT

CM-2

MastaukoBsii korrep MK-300

MarvHa 1i1s NCTIBITAaHUM Ha YCTAJIOCTb,

7.  Kowmiuiekc i TpoBeAeHUsS JabOpaTOpHBIX pPadOT MO Kypcy
«YCTOMYMBOCTh MEXaHUUYECKHX CHCTEM

8. Kommuiekc misi AEMOHCTpAIlMd MEXaHWYECKUX U JEeMIT(PUPYIOMINX
CBOMCTB TIJIaCTHYHBIX MaTEPHAJIOB

9. VcrpoiictBO A HArISAHOM — JEMOHCTpAlMM  MOJI3Y4YEeCTH
MarepuasioB WP600

S

Q. MeToanuyeckue peKoOMeHIaluu JJI51 CAMOCTOATEIbHOU PadoThI
CTYJ€HTOB

33I[a‘{aMI/I CaMOCTOSITEJIbHOM pa6OTBI CTYACHTOB ABJIAIOTCA:
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http://www.matburo.ru/ms_spr.php
http://matmsuee.narod.ru/tables/ms.pdf
http://elibrary.udsu.ru/xmlui/bitstream/handle/123456789/10714/2013194.pdf?sequence=1
http://elibrary.udsu.ru/xmlui/bitstream/handle/123456789/10714/2013194.pdf?sequence=1
http://ikfia.ysn.ru/images/doc/chislovie_metody/BerezinZhidkov_t1_1962ru.pdf%20–%20Березин%20И.С
http://ikfia.ysn.ru/images/doc/chislovie_metody/BerezinZhidkov_t1_1962ru.pdf%20–%20Березин%20И.С
https://mipt.ru/education/chair/computational_mathematics/study/materials/compmath/other/Aristova_Zavyalova_Lobanov_2014.pdf
https://mipt.ru/education/chair/computational_mathematics/study/materials/compmath/other/Aristova_Zavyalova_Lobanov_2014.pdf
http://lectoriy.mipt.ru/course/Maths-NumericalAnalysis-14L#lectures

1. Cucrematuzamnusi U 3aKpEIUICHHE TOJYYEHHBIX TEOPETHUECKUX
3HAHUM U MIPAKTUYECKUX YMEHUI CTYJEHTOB;
VYriyOiieHne u pacIupeHue TeOPETUIECKON MTOATOTOBKY;

3.  ®opmupoBaHHE YMEHUI HCIIOIH30BaTh HOPMATHBHYIO, TTPABOBYIO,
CIIPABOYHYIO JJOKYMEHTAIMIO U CIICLIUATIBHYIO JTUTEPATYPY;

4. Pa3ButHe TO3HABAaTEIbHBIX CIIOCOOHOCTEHl M  aKTUBHOCTH
CTYyJICHTOB, TBOPYECKOW WHUIUATHBBI, CaAMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTHU U OPTaHU30BAHHOCTH;

5. Hcnonp3oBanue Marepuasia, COOpaHHOTO U TOJYYEHHOTO B XOJIe
CaMOCTOSITEJIbHBIX 3aHATUH Ha TMPAKTUYECKUX 3aHSITUAX, IpHU
HaIllUCAaHUU KYPCOBBIX W BBIMYCKHOW KBaM(PUKAIIMOHHOW pPabdoT,
1151 3¢ (PEKTUBHOM TOATOTOBKHM K UTOTOBBIM 3a4€TaM M dK3aMEHaM.

N3ydyeHue  AUCUUIUIMHBI  JOJDKHO  COMNPOBOXAATHCS ~ MHTEHCHUBHOM
CaMOCTOSITeJIbHOM PabOTOM CTYJIEHTOB C PEKOMEHJIOBAaHHBIMH IPEINOAaBaTeIIMU
JUTEpPaTypPHBIMU UCTOYHUKAMU U C MaTepHaIaMU, MOJTYyYEHHBIMHU Ha JICKIIMOHHBIX,
MPAKTUYECKUX 3aHATUSIX U JIabopaTOpHbIX padorax. CTyIEHT OKEH MOMHHTH,
YTO HAYMHATHh CAMOCTOSITEIbHBIC 3aHATHSA CJEAYeT C MEPBOTO JHA H3Y4YCHUs
JUCHUIUIMHBL U MPOBOJUTH UX peryisapHo. O4eHb BaXKHO MPUIOKUTH MAaKCUMyM
YCUJIUHM, BOJIM, YTOOBI 3aCTaBUTH ceOsl pabOTaTh C MOJHON HArpy3Koil ¢ MepBOro
JTHA.

N

Kaxnplii CTyZIEHT JOJDKEH caM IUIAHUPOBATh CBOKO CaMOCTOSITEIBHYIO
paboTy, MCXOJi1 U3 CBOMX BO3MOXKHOCTEH U TPHOPUTETOB. DTO CTUMYJIUPYET
BBITIOJIHEHHE Pa0OThI, cO3/laeT Oojee CIOKOWHYI0 OOCTaHOBKY, YTO B HTOIeE
MOJIOKUTEIBHO CKA3bIBAETCS HA YCBOCHUU MaTepuaa.

Ha ocHoBe wu3yueHUs PEKOMEHJOBAHHOW JIUTEPATyphl I€IecOo00pa3Ho
COCTaBUTh KOHCIIEKT OCHOBHBIX TEPMHUHOB, TIOJIOKEHUN U OMpEeIeTeHUM,
TPEOYIOIMINUX 3alIOMUHAHUS U HEOOXOIUMBIX ISl OCBOEHUS Pa3/IeiOB IUCIUTLTAHBI.
JInst  mmomoTBOpHONW pabOThl  HEMAJIOBAXXHOE 3HAYCHHE WMEET OOCTaHOBKA,
opraHuzanusi pabodero mecta. HyxHO m0OUTBCS, 4YTOOBI MECTO paldOThHI MO
BO3MOXHOCTH OBLJIO MOCTOSIHHBIM. Pa0oTa Ha MPUBBIYHOM MECTE JieflaeT ee OoJiee
MJI0I0TBOPHOM. [IpOyKTHBHOCTE pabOThI 3aBUCHT OT MPABUIBHOTO YepEIOBAHUS
Tpyaa u oTabixa. Ilo3ToMy KakIble yac Wiin JIBa CJIEAyeT JeaTh, nepepbiB Ha 10-
15 munyT. BBIXODHBIC THU JIyYIlle TOCBATUTH AKTHBHOMY OTIBIXY, 3aHITHSIM
CIIOPTOM, MPOTYJIKAMH Ha CBEXKEM BO3AyXe W T.1. Jake mepeKIroueHrue C OJHOTO
BHJIa YMCTBEHHOU paOOThI HA APYTON MOXKET CITY>KUTh aKTUBHBIM OTJIBIXOM.
Ocoboe mMecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHON U3 (HopMm 00ydeHUs u
KOHTPOJISI CaMOCTOATENIHHON paboThl. KOHCYIbTHpOBaHUE MPEIoaracT 0CoObIM
oOpa3oM  OpraHM30BaHHOE  B3aWMOJEHCTBHE  MEXKIy  IperojaBaresieM-
KOHCYJITAHTOM U CTYJACHTaMH, HaIlpaBJICHHOE Ha pas3pelieHrue mnpoodsiieM u
BHECCHHE IMO3UTUBHBIX U3MEHEHHH B IEITEIILHOCTh CTY/ICHTOB.
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10.MeToanuyeckne peKOMeHAALMHU 1JIs NpenogaBaTeas

B3anmopelicTBue mpenojaBaTtessi CO CTyAEHTaMH MOYKHO pa3lelinTh Ha
HECKOJIBKO COCTaBISIIOIIMX — JICKIMOHHBIC, NpPAKTUYECKHE M J1aOOpaTOpHbIE
3aHATASA W KOHCYJIbTHpoBaHue. lIpenomaBarens JOIDKEH MOCIEI0BATEIBHO
BBIYMTATh CTYACHTaM psAI JEKIUH, B XOJI€ KOTOPBIX CIEIYET COCPENOTOYUTH
BHMMAaHUE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOI'O TEOPETHYECKOrO0 MaTepHaia, a
TaK)K€ OpPraHru30BaTh MPOBEJACHUE MPAKTUUECKUX 3aHATUN TaKUM 00pa3oM, 4TOObI
AKTUBU3UPOBATh MBIIUIEHUE CTYJEHTOB, CTHUMYJIHPOBATH CaMOCTOSITEJIBbHOE
U3BJICUEHHE WUMH HEOOXOIMMOM HH(POPMALMH W3 Pa3IU4YHbBIX HCTOYHHUKOB,
CPaBHUTENIbHBIA aHAIM3 METOJOB pEUICHUH, CONOCTABICHHE MOJIYYEHHBIX
pe3yNbTaToB, POPMYITUPOBKY U apTyMEHTALIMIO COOCTBEHHBIX B3IJISIOB HA MHOTHE
CHIOPHBIE MPOOJIEMBI.

[lepen HauamoM mpenoaBaHus MPENo1aBaTeI0 HEOOX0IMMO:

- U3Y4YUTh PabOYyI0 NPOrpaMMy, LEJIH U 3a1a4d JUCIUTUIHHBL

- YETKO MPEICTABIATh ce0e, KaKue 3HaHUsI, YMEHUS U HABBIKH JIOJKEH TPUOOPECTH
CTYJICHT;

- IO3HAKOMHUTCS C BUJAaMU y4eOHOM paboThI;

- U3YYUTh COJICPKAHUE PA3AEIIOB IUCIUIUINHBI.

B Xoje NEKIMOHHOTO 3aHATUS NpENoAaBaTellb JOJDKEH Ha3BaThb TEMY,
yuyeOHbIE BOIIPOCHI, O3HAKOMUTH CTYJEHTOB C I[EpPEYHEM OCHOBHOM U
JOTIOJIHUTEIIBHOM JINTEPATYPHI 110 TEME 3aHATHS.

Bo BcTynuTenbHONW 4YacTH JIEKIIMM OOOCHOBAaTb MECTO U POJb H3ydaeMOU
TEMbl B Y4Y€OHOW JIMCLUMIUIMHE, PACKpBITh €€ IpaKkTUYecKoe 3HadeHue. Ecnu
YUTAETCS HE NepBas JIEKIU, TO HEOOXOAUMO yBs3aTh €€ TEMY C MPEbIAYIICH, HE
Hapylas JIOTMKUA U3JI0KEeHHsI y4eOHOro marepuaina. JIeKIuio ciieqyeT HauyuHaTh,
TOJIbKO YE€TKO 0003HAUMB €€ XapaKTep, TEMY U KPyr T€X BOMPOCOB, KOTOPHIE B €€
X0Jie OyIyT pacCMOTPEHBI.

B ocHOBHOW 4acTu JIEKIIUU CIEAYyeT PacKphIBaTh COJIEpKaHUE YUEOHBIX
BOIIPOCOB, AaKLEHTUPOBaTh BHHUMAHUE CTYJCHTOB HAa OCHOBHBIX KaTErOpHUsX,
SBJICHHUSIX U TPOIECCaX, OCOOCHHOCTSAX UX MPOTEKaHMs. PacKphIBaTh CYIIHOCTh U
coJiepKaHUE PA3TMYHBIX TOYEK 3PEHHSI M HAYYHBIX TMOJXO0JI0OB K OOBSICHEHUIO TEX
WM WHBIX SIBIGHUW U mporeccoB. Creayer apryMeHTUPOBaHO OOOCHOBATh
COOCTBEHHYIO MO3MIMIO IO CIHOPHBIM TEOpeTHdecKkuM BompocaMm. IIpuBoauTsh
MpUMeEpHI. 3aaBaTh MO XOAY U3JIOKEHUS JIEKIIMOHHOTO MaTepualia pUTOPUIECKUE
BOIIPOCHl M CaMOMY JaBaTh Ha HUX OTBET. JTO CHOCOOCTBYET aKTHBHU3aLUU
MBICJTUTEILHOMN JESTEILHOCTH CTYACHTOB, IMOBBIIICHUIO UX BHUMAHUS U MHTEpeca
K Marepuany JeKLUHH, ee coaepxaHuto. I[lpenonaBarenb OOMXKEH PYKOBOIUTH
paboTON  CTYAEHTOB IO KOHCIEKTUPOBAHHUIO  JIEKIIMOHHOIO  Marepuaia,
MOJAYEPKUBATh HEOOXOAMMOCTh OTPAKEHHUSI B KOHCIIEKTAaX OCHOBHBIX IMOJIOXEHUMN
M3y4aeMoM TeMbI, 0CO00 BBIJIEIISAS KATETOPUMHBIN anmapar.

B 3axmounTenbHON 4acTH JIEKIMH HEO0OXOIMMO copMyIupoBaTh 0OIIHE
BBIBO/JIBI 10 TEME, PACKPBIBAIOIIIUE COJIEPKAHUE BCEX BOIMPOCOB, MOCTABICHHBIX B
nexuuu. OOBSABUTH TUIAH OYEPETHOTO CEMHUHAPCKOTO WIIH JIAOOPATOPHOTO 3aHATHUS,
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JaTh KpAaTKUE PEKOMEHJALMU [0 MOArOTOBKE CTYIEHTOB K CEMHMHApPY WU
naboparopHoii padote. OnpeaenauTs MECTO M BpPeMsI KOHCYJbTAllUM CTYIECHTAM,
MOKEJAaBIIMM BBICTYIUTh HA CEMHHape ¢ JOKIagaMu U pedeparaMu 10
aKTyaJlbHBIM BOIIPOCaM OOCY>KIaeMOU TEMBI.

Llenp mpakTuyeckux U Ja0OPATOPHBIX 3aHATHH - 00ECNEYUTh KOHTPOIb
YCBOCHHUS yueOHOro MaTepuaia CTyJIeHTaMH, pacliupeHne U yriayOieHne 3HaHUH,
MOJIyYEHHBIX UMM Ha JIEKUUAX U B XOJI€ CAMOCTOSATENbHOM paldoThl. IloBbIeHnE
3¢ (HEeKTUBHOCTH TMPAKTUYECKUX 3aHATUN JTOCTUTACTCS MOCPEACTBOM CO3JaHUs
TBOPUYECKON OOCTaHOBKM, pacIojiararolled CTYJEHTOB K  BBICKA3bIBaHUIO
COOCTBEHHBIX B3IJISA0B M CYXACHHHA MO 00CYXXIaeMbIM BOIpPOCAM, >KEJIAHUIO Y
CTYJEHTOB [TOpabOTaTh y JOCKH MPU PELUICHUH 3a/1a4.

[Tocne kaxaoro JEKUMOHHOIO, JJa0OPAaTOPHOTO M MPAKTUYECKOTO 3aHATHUS

CHEJIaTh COOTBETCTBYIOLIYIO 3alMCh B XXypHaJlaX y4yeTa IOCEIAaeMOCTH 3aHITHM
CTYAEHTAMM, BBIACHUTb Y CTapOCT YYE€OHBIX TpYyNI MPUYUHBI OTCYTCTBHUS
CTYJ€HTOB Ha 3aHsATusAX. [lpoBoauTh TpynmoBble W  HHAMBUAYaJIbHBIC
KOHCYJIbTAllMM CTYJEHTOB II0 BOIIPOCAM, BO3ZHUKAIOIIMM Y CTYJIEHTOB B XOJAE HX
MOATOTOBKHU K TEKYIIEH U MPOMEKYTOUHON aTTECTALMH M0 Y4eOHOM NHUCLUILIMHE,
PEKOMEHI0BaTh B MOMOIIb YYEOHbIE U JPYTHE MaTEpHUAIIbl, a TAKXKE CIPABOYHYIO
JUTEPATYDPY.
DK3aMEeH WJIM 3a4eT M0 JUCHUIUIMHE TPOBOJUTCS B JOpME MUCHbMEHHOTO SK3aMeHa
C MOCJEAYIOEed WHIUBUAYATbHOU Oeceof CO CTYJIEHTOM Ha OCHOBE BOIPOCOB,
c(OpMYJIMPOBAHHBIX B 3aU€THBIX WJM SK3aMEHAIMOHHBIX Oumierax. B oOuier
BHOCUTCS [IBa TEOPETHUYECKUX M OJUH IPAKTUYECKUA BOIPOC M3 Pa3IMUHBIX
pa3aesioB AUCLUUIUIMHBI AJis 00Jiee MOJIHOM MPOBEPKH 3HAHUM cTyaeHTOB. OLeHKa
BBICTABIJIECTCS TpEnojaBaTeleM M OoObsBisieTcss mocie oreera. IlpemomaBatesns
INPUHUMAOIIMKA  3a4eT WIA DHK3aMEH JINYHO HECET OTBETCTBEHHOCTh 3a
IIPaBUIILHOCTH BBICTABIICHUSI OLIEHKH.
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[Tporpamma cocraBieHa B COOTBETCTBUU ¢ DenepabHbIM roCy1apCTBEHHBIM
o0Opa3oBaTeNbHBIM CTAHJAPTOM BBICIIETO O00pa30BaHUS MO HAMpaBICHHUIM
noarotoBku maructTpoB 23.04.02 «HazemHble TpaHCIOPTHO-TEXHOJIOTHUYECKHE
KOMILIEKCBDY

IIporpammy cocraBuJi:

IOLIEHT, K. T. H. -4 r A~ L /N.H. Onunues /
CornacoBaHo

3aBenyromuii kadeapon 4

npodeccop, 1. T. H. /A.A. CkBOPIIOB/

21



HallpaBJCHUIO MMOATOTOBKH

23.04.02 «<Ha3zeMHbIe TPAHCMIOPTHO-TEXHOJIOTHYECKHE KOMILIEKChI»
Hpopuiab: KomnbrorepHoe MoaeJUPOBAHUE U IPOYHOCTHON AHAJIN3 TPAHCIOPTHO-TEXHOJIOTMYECKUX
KOMILJIEKCOB (MarucTp)

[Ipunoxenue 1.
CTpyKTypa M coepxkaHue JUCHUIINHBI « JKCIIEPUMEHTAIbHbIE METOAbI HCCJIEI0OBAHUS TPOYHOCTH 10

Bunet yueOHOi paboThI,

g‘ 3 §~ BKJTIOYAst CAMOCTOSATENIbHYIO | Buabl camocTosiTenbHOM paboTh DopMBbI
Paznen 2 %§ paboTy CTyJIEHTOB, CTYJICHTOB aTTecTaluu
/n 3l T8 Y TPYAOEMKOCTbh B 4acax
JI | II/C | JIa6 | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p| D 3
1 Paznea 1.
(BTOpOIi cemecTp)
Jlexyuonnoe sanamue (6600Hoe):
[Ipeamer, wnenmu W  OCHOBHBIE  3aJla4u
JUCITUTUTUHBL.
OOmue  BONpOCHl  TEOPUH  HM3MEPEHUH.
MeTtponoruueckas KjiacCU(pUKalus METOJ0B U
cpeacTts  u3MepeHuil.  Tumbl U BUABI
U3MEPUTEIIbHBIX npeoOpazoBaresne.
[Tpubopsl, 3KCHEPUMEHTAIBHO-
1.1 | uccnenoBaTenbcKue YCTaHOBKH nu| 2 1 2 2

MH(POPMAIIMOHHO-U3MEPHUTETIbHBIE  CUCTEMBI.
MHuoroo6pasue u o0mas KiaccupuKanus

3a1a4 IKCIEPUMECHTAJIBHON  MEXaHUKH
nehopMHpyeMOro TBEp/I0TO Tea.
MexaHnuueckue cpencTBa U3MEpeHU I
MEXAHUYCCKUX BCIINYUH.

OnTomexaHUYECKUE u OTNITHYECKUE
TEH30METPBHI.
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CTpyHHBII TEH30METP.
[TneBMaTH4EeCKHE TEH30METPHI.
Bolnaua 3axanmnii Ha KYPCOBOM IIPOEKT.

1.2

Jlabopamopnas paboma:
DKcriepuMeHTallbHAs ~ MpoBepka  0a30BBIX
MOJIOKEHUH compoMara (C HCHOJIb30BaHUEM
MEXaHUYECKUX JIaTYMKOB MepeMeIIeHu).

1.3

Jlexyuonnoe sanamue:
Oo6was XapaKTepUCTHKA KJlacca
ANEKTPUYECKUX JATYUKOB JUIS H3MEpPEHUs
MEXaHUYECKUX BEJIUYUH.
[Tonkiacc JaTYNKOB COIPOTUBIICHUS.
Peoxopnanbie U peocTaTHble MpeoOpa3zoBaTENH.
MexaHOTpOHHBII npeoOpa3oBaTerb.
TenzopesucropHbie npeoOpazoBaTeiu:
¢buznuecknii npuHIMI (TeH303¢dexr). Tunst u
BUIbI TEH304aTYUKOB.
BapuaHTel MOCTOBBIX CXEM  BKJIIOYEHUS
TEH30JaTYNKOB B U3MEpUTEIIbHBIE
ANEKTpUYECKHUE eNH (MOCT Y UTCTOHA).
EmxocTHbIE, UH/IYKTHBHBIE,
TpaHcpopMaTOpHBIE U UHTYKITHOHHBIE
JTaTYUKU: (PU3NYEeCKHe TNPUHLMUIIBI, BXOJHBIE
(n3MepsieMblIe) BEJIMYHHBI, BapHaHThI
pean3anum.
[Ibe303meKTpruyecKue TaTYNKU AaBJICHUS.
Boiaaua 3apanuii Ha PI'P.

14

Jlabopamopuas paboma.
Tenzomerpuueckoe HCCIIEIOBaHUE
nehOopMHUPOBAHHOTO COCTOSIHHS
HWIAHIPUYECKONH OO00JOYKH TMPHU Pa3THMUHBIX
BHJIaX BHEITHEH HArPY)KCHHOCTH.

1.5

Jlexyuonnoe 3anamue.
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OnTOBOJIOKOHHEIE NATYNUKH. OO0mmi
¢u3nvyeckuil MPUHIUI (OCHOBHBIC TOHATHS 00
ontoBosiokHe). Kiaccudukanus AaTyuKkoB: 1Mo
croco0y KOJUPOBaHUS HU3MEepSEeMOi
uH(poOpMaLlUK, MO NPUHLHUIY JAEUCTBUA, IO
JIOKAJIM3AIMHA U3MEPSEMOT0 ImapameTpa.

WNnTtepdepennimonnbie OINTOBOJIOKOHHbBIE
naTuuku. JlaTyukd Ha MUKPOU3THOAX.
Jatuuku nedopManuu Ha OCHOBE

BHYTPHUBOJIOKOHHBIX bpP3IrTOBCKHX PEIIETOK.

1.6

ﬂeKUHOHHO€ 3arAamue.
Tema 1: OOumme  mpeacTaBiICHUS O

PEHTTEHOBCKOM METOE onpeeIeHUs
OCTAaTOYHBIX  HANpPsHKEHUH B 00BEKTax
HUCCIIEIOBAHNUA: bu3HIeCKUi Oaszuc

u3MepeHnuil; 3akoH Byneda — bparra; popmyna
I'mokepa-Xecca-Illaabepa u ee nucnoiab3oBaHue
s o0paOOTKM TEepBUYHON HMH(OpMalLMK B
TEPMHHAX MEXAHUYECKUX HAIIPSHKEHUH.

Tema 2: Metoll XpynKuX MOKPBITUN: 0OIIas
XapaKTepuCTHKa.  TapupoBKa  MOKpPBITHS.
Pacuetnsle ¢QopMynbel ans oOmiero ciydas
I10JIs1 HAIPSKEHU M.

1.7

Jlekyuonnoe sanamue:
MeTobl CETOK M pENEPHBIX TOYEK.
MeTton MYyapOBBIX 0JIOC: ¢buznKo-
FEOMETPUUYECKUN NPUHIUI U  OCHOBHBIE
XapaKTePUCTUKU. DKCIIEPUMEHTAJIbHbBIE CXEMBbI
u  0Oa3oBble  cooTHomeHHs.  M3mepeHue
pacrnpeneneHuit TAHT€HI[UATbHBIX u
HOpMAaJIbHBIX MepeMeIleHui u aedopmariuii.

Jlabopamopnas paboma:

HccnegoBanue  mojed  NEpEeMENEHHH U
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nedopMaiuii METO0M MYyapOBBIX MOJIOC.

1.8

Jlexyuonnoe sanamue:
[TonapuzanoOHHO-ONTUYECKUI METO/
ONpEENICHUs]  [apaMEeTPOB  HAIPSIKEHHOTO
COCTOSIHMSI B IUIOCKUX  oOpasuax  u3
doroynpyroro  marepuana.  DOu3NYECKUI
npuHui. PaboTa ¢ mpuMeHeHHeM IIIOCKOTO U
Kpyroporo  mojispuckonoB. Ilomocsl u
M30KJIMHBL. 3aK0oH Beprtreiima.

Meron pasneneHus IIEPEMEHHBIX c
UCIOJIb30BAHUEM  COOTHOLICHHH  Teopuu
YIPYTOCTH.
Ob0vemHass  ¢GoToynpyrocrs  — METO]T
«3aMOpaXMBaHUA» (B paMKaX KauyeCTBEHHBIX
MPEACTABICHUH ).

Jlabopamopnas paboma:
TapupoBka goToynpyroro MaTepuaa.

1.9

Jlexyuonnoe zanamue:

Mertobl rojorpaduueckoit
uHTEephEepOMETPUH: JIIBYX  DKCIHO3HUIIMM,
peambHOr0 BpPEMEHUM M YCPEOHEHHS  II0
BPEMEHU. Ucxonnoe  ypaBHeHHe — JUIs
MHTEPNPETAMU KAPTUH II0JIOC B TEPMHUHAX
KOMIIOHEHT MEePEMEIICHUI. OcHoOBHBIE
ONTUYECKUE CXEMBI rojorpadguueckoro
uHTepdepomeTpa.

Koppensimuonnas criekin-uHTephepoMeTpust —
ONTUYECKUE CXEMbI [JII PErUCTpaluM TOJIeH
OTJEJIbHBIX KOMITOHEHT BEKTOpa
nepeMenieHuid. BoO3MOXHOCTH MNpPUMEHEHUS
KOMITBIOTEPHO-IIU(MPOBBIX  TEXHOJNOTUH st
aBTOMATHU3aI[U1 SKCIIEPUMEHTA.

MeTton koppensiuu mu@pPOBBIX H300paKEHUH:
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0a30BbIC  COOTHONICHWS, pealu3anus B
n3meputenbHol cucreme VIC.

1.10

Jlabopamopuasa paboma:
lonorpaduueckas u cneki-uHTEpPEpOMETPHS
— o011Me NOaX0Ibl U METOBI.

10

1.11

Jlekyuonnoe sanamue:
Tunbl ©  KOHCTPYKTHMBHOE  O(OpMIIEHHE
UCHBITATENbHBIX MAIUH JJI HCCIEI0BaHUS
MEXaHUYECKHUX CBOWCTB MaTEPHUAJIOB.
MexaHuueckue M CEpBO-TUIPABINYECKUE
pa3pbIBHbIE MaIIMHBI. MalnHbI 1 yAapHBIX
HCIIBITAHUI (xormipsl). Manunsl JUTS
UCIBITAHUN Ha IMOJI3Y4ECTb M JUIMTEIbHYIO
IIPOYHOCTb. TBepaomepbl. Mammubel s
IIPOBEJIEHUS CIELIMAIBHBIX UCTIBITAHUMN.
KoHnTponbHO-u3MepurenpHas anmnaparypa
UCIBITATENbHBIX MalIWH. BcmomorarensHoe
o0opyI0BaHUE.

11

1.12

Jlabopamopnas paboma.
[Tonyuyenue nu aHauu3 JarpaMm
KBa3UCTATHYECKOTO nedhopMUPOBAHUS
KOHCTPYKIIMOHHBIX MaTepHaJIoB (Ha
pa3pbIBHOM MCTIBITATENILHON MallluHE).

12

1.13

Jlabopamopnas paboma:
HcnbiTanue o0Opa3lloB C KOHIEHTPaTOpaMu
HaNpsDKEHUH ¢ aHau30M J1e(OPMUPOBAHHOTO
coctosiHust MetogoM KIIM (Ha pa3pbiBHOM
UCIBITaTEIbHON MallliHE).

13

1.14

Jlabopamopuas paboma:
MeTtoasl 1e(heKTOCKONUH M Hepa3pylIatoIero
KOHTPOJIS B MAITHHOCTPOCHHUH.

14

(DOPM“ ammecmauuu

PI'P
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Bcezo uacoe no oucyunnune
60 8MOpOM cemecmpe

14

14

44

Paznea 2.
(Tpetuii cemecTp)

2.1

Jlabopamopnas paboma:

OOmue moaxoAsl M 3aJadyd aroCTepUOPHOM
00pabOTKN MUCXOJHBIX JAHHBIX HKCIEPUMEHTA.
DOneMeHTapHas Teopusi OIIMOOK H3MEpEHUH.
Crnydaiinple ommOKu. ba3oBbie MOI0XKEHUS
TEOpPUU BEPOSATHOCTEH M MaTeMaTH4YeCKOU
craTucTUKU. DYHKIUU paclpeneiaeHus |
IJIOTHOCTU pacnpezneyeHus CIly4aiiHON
BeIMYMHBI.  Tunuyeble  BUABl  QYHKIHUU
pacrnpenesieHui  CIlydallHOM BEJIMYMHBI, HX
rapamMeTpsl U CBOMCTBA.
Hopmanbnsiii 3akoH pacmpenenenus I'aycca.
Pabora co craTucTueckuMu TabIULIAMU.
Pemenue THIMYHBIX 3a/1a4.

Boriaua Tem pedeparos.

2.2

Jlabopamopuas paboma:

Toueunoe BBIOOPOYHOE OLICHUBAHHE
[apaMeTpoB JMIUPHUYECKUX pPaCHpeIeIcHUN
CIyJalHOW  BEIMYHMHBI  (MaTeMaTU4ecKOro
OKUJIaHUS U JUCIIEPCUN).

WNHTepBanpHOE  OLEHHWBAHME  IapaMETPOB
pacrpeneneHus CIIy4alHOMI BEJINYUHBI.
Pemenne TunnyHeIX 3a1a4.

2.3

Jlabopamopuas paboma:
[TpoBepka CTaTHCTUYECKHX THIOTE3: OOIIHe
ITOHSITHS U ITOIXOIBL.
['umore3pl 0 MmapaMeTpax pacrpeaeieHus
ciyuaitHod  BenmmuuHbl.  OTCeB  TIpyOBIX
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MOrPEITHOCTEH. CpaBHeHue pAIIOB
HaOIIOACHUH.

[IpoBepka rumore3 o Buae (QyHKIUU
pacnpeneneHus CIIy4aiiHOMN BEJIUYMHBI.
IIOCTPOEHHUE TUCTOIPAMM  pPacHpeeICHUM.
Kpurepuii cornacusi.

Pemrenne TunnyHeIX 3a1a4.

2.4

Jlabopamopnas paboma:
Cratuctuueckass o00paboTka JaHHBIX IPU
W3MEPEHHSIX TBEPIAOCTH B 3aroTOBUTEIBHBIX
MIPOKATHBIX U3JIETUAX (Ha OCHOBE
MMUTAIMOHHOTO MOJICTUPOBAHUSL PE3YJIbTATOB
JKCIIEPUMEHTOB).

2.5

Jlabopamopnas paboma:
[locTpoeHne >SMIMPUYECKUX 3aBUCUMOCTEH.
NHTtepnionupoBanue AKCIIEPUMEHTAIbHBIX
TOYEK (TabMUYHbIX byHKIM).
[TonuHOoMMaBHAS MHTEPIOJIALINSL.
Perpeccuonnniit ananu3. BbiBox 06a30BbIX
COOTHOIICHU I MeToaa HaWMMEHBIINX
kBagparoB. JluHeiliHas perpeccusi. PaOouas
cucremMa JIMHENHBIX anredpanvyecKux
ypaBHenuii (CJIAY). Perpeccronnas maTtpuiia.
Metonas! pemenust CJIAY.

JIuHeliHas MHOKECTBEHHAS PErPECCHsl.
OcHOBHEIE TOIXOJBI K HeJIMHEHHON
perpeccuu.

2.6

Jlabopamopnas paboma:
OCHOBHBIE METOABI M TPHUEMBI UHUCIEHHOTO
g depeHIIMPOBaHMS TAOIUYHBIX (QYHKIIHH.
Metoabl  YMCICHHOTO  HWHTETPUPOBAHMSL.
dopMyna  NPSAMOYTOJIBHUKOB. dopmyna
tpaneuuii. Popmyna CuMICOHa.
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Pemenne THIIOBBIX 3ajJa4.

2.7

Jlabopamopnas paboma:
MeTto0510THs TUITAaHUPOBAHUS JKCIEPUMEHTA!
[[EIM, OCHOBHBIC ONPEICICHUS ¥ TIOHSATHS.
Jlormueckue OCHOBBI IJIAHUPOBAHUS.
[ImanupoBanue neporo mnopsaka. I[lomHbiin
(hakTOpHBII AKCIIEPUMEHT. JpoOHBbIit
(aKTOPHBIN 3KCTIEPUMEHT.

[InanupoBaHue BTOPOro MOPSIKA.
OnTUMaTbHEIC IJIaHBL.

2.8

Jlabopamopnas paboma.
DKCIepUMEHTAILHO-PACYETHOE  OTpeICIICHUE
MOJIHOTO Habopa TMapaMeTpoB  YOPYTOCTH
AQHU30TPOITHBIX KOHCTPYKIIMOHHBIX
MarepuaioB (KOMIIO3UTOR).

Yacte 1. IloaroroBka #  BBINOJHCHHE
HKCIIEPUMEHTAIBHBIX PadoT.

2.9

Jlabopamopnas paboma:
DKCIepUMEHTAIbHO-PACU€THOE  OTpeieIeHue
MoJHOTO Habopa TapamMeTpoB  YIPYroCTH
aHM30TPOIHBIX KOHCTPYKLIMOHHBIX
MaTepuagoB (KOMIIO3UTOB).

Yactp 2. 3ammra OTYETOB IO BBHIIOJHEHHBIM
UCCIIEIOBaHUSM C OOOOLIEHHEM pe3yJIbTaToB
110 BCEM BapHaHTaM padOThlI.

2.10

Jlabopamopnas paboma:
DKCIEPUMEHTAIBHO-PACYETHOE OIPEACICHUE
OCTaTOYHBIX  HANPSDKEHUH B HMCXOJHBIX
Marepuaigax M  DJIEMEHTax KOHCTPYKIUH
METOJIOM CBEPJICHHUSI OTBEPCTUM-UHANKATOPOB.
Yacte 1. IloarotoBka ©  MpOBEJEHUE
SKCIIEPUMEHTOB.

10

2.11

Jlabopamopnas paboma:

11
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DKCIEpUMEHTATBHO-PACYETHOE — OIPEIEIICHUE
OCTATOYHBIX  HANPSHKCHHA B MCXOJTHBIX
MaTepuajiax M JJIEMEHTaX KOHCTPYKIUH
METOJIOM CBEPJICHUS OTBEPCTUI-HHINKATOPOB.
Yacts 2. O6paboTka pe3yJIbTaTOB,
COCTABJICHHE U 3aIIUTa OTYETA.

Jlabopamopuasa paboma:
DKCIepUMEHTAILHO-PACYETHOE  OTNpeAeIICHUE
[apaMeTPOB  HAMPSHKEHHOI'O COCTOSIHUSL B

2.12 12 2 4 + +
OKPECTHOCTH TpPELIMHONOA00HOro nedekra (B
TEPMUHAX MEXaHHWKH paspyuieHus). Yactp 1.
[TonroToBka U MpoBeIeHHE YKCIEPUMEHTOB.
Jlabopamopuas paboma:
DKCIepUMEHTAIBHO-PACUETHOE — OTpEIeIeHNE
napaMeTpoB  HANPSHKCHHOTO  COCTOSIHUS B
2.13 | okpecTHOCTH TpemmHOnoq00H0TO NedekTa (B 13 2 4 + +
TePMHHAX MEXaHWKU pazpyiueHus). Yactp 2.
O6paboTka pe3ynbTaTOB, COCTABJICHUE W
3aIuTa OTYeTa.
Jlabopamopnas paboma:
2.14 | BeicTyluleHHe € Tpe3eHTalMsIMU [0 TeMaM 14 2 5 + +
TTOATOTOBJICHHBIX pedepaToB.
Dopma ammecmayuu K.IL Pedepar
Bcezo uacos no oucyunaune 6 mpemvem o8 | a4
cemecmpe
Bcezo uacoe no oucyunaune 60 6mopom u 14 12 | 88 + + +

mpembem cemecmpax
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[Tpunoxenue 3

MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM OENEPAIIUN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHWE BBICIIEI'O OBPA3OBAHIA

«MOCKOBCKHMM MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKMH ITOJINTEX)

Hanpasnenue noarotoBku:

23.04.02 «HazemHbIe TPaHCTIOPTHO-TEXHOJIOTHYECKUE KOMITJIEKCHD)

[Tpoduib: KomnbsroTepHoe MOJIETUPOBAHUE U TPOYHOCTHOM aHANN3 TPAHCIIOPTHO-
TEXHOJIOTUYECKUX KOMIIJIEKCOB

dopma 00yueHUsI: OUHAA

Ka(benpa: I[I/IHaMI/IKa, MPOYHOCTH MAaIlIUH U CONIPOTUBJ/ICHUEC MAaTECPHAJIOB

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUNIUHE

«3KCI[epI/IMEHTa.]'II>HI>Ie METOAbI UCCJICAOBAHUSA MTPOTHOCTH

CocTaBuTeIIb:

noneHT, k.T.H. U.H. Onunnes

Mocksa, 2022 ron
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NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUN

((3KCHepI/IMeHTaJII>HI>Ie METO/AbI UCCIICAOBAHUA IIPOIHOCTH»

23.04.02 «HazeMHbIe TpaHCTIOPTHO-TEXHOIOTUYECKUE KOMILIEKCHI

B mporecce 0cBOeHUSI JAHHOM JUCHUIUIMHBI CTYACHT (POPMHUPYET U JEMOHCTPUPYET CIEAYIOIMINE KOMIETeHIUH:

KOMIIETEHIIUH IIepeyeHb KOMIIOHEHTOB TexHoJiorus ®opma | Crenenu ypoBHel 0CBOEHMS KOMIIeTEHIIUI
NH- DPOPMYJINPOB- (¢popMupOBaHHUA |OLIEHOYH
JEKC KA KOMIIeTeHIN i oro
cpelacTBa
Criocoben onpenensaTolIYK-6.1. OueHnuBaeT cBOM pecypchl U X JIEKIIWH, I1, ba3oBblil ypoBeHb
12§ pean30BbIBATHIPEACTbl  (JIMYHOCTHBIE, CHUTYaTHBHbBIEC, CAMOCTOSITEIbHA P, OOyuarommiicsi Crloco0eH, UCXOs U3
YK-6  mpuoputets BPEMEHHBIE), ONTUMAJILHO ux| s pabora, JC TEXHUUYECKUX XapaKTEPUCTUK CPENICTB
COOCTBEHHOM VICIIOJIB3YET ISl YCIIEIIHOTO BBINOJIHEHMS] CEMHUHAPCKUE 3 M3MEpEHUI, OCYIIECTBIATH U TPAMOTHO
eI TeIbHOCTH UMOPYYEHHOT'O 3aJJaHUsl. 3aHATHA, 3 000CHOBBIBATh UX BBHIOOD, Haubojee
CI0COOBI eeIVYK-6.2.  Omnpenenser MNpUOPHUTETH] J1abOpaTOpHBIE A (HEKTUBHBIN I JOCTHXKEHUS TOCTABIEHHBIX
COBEPIIICHCTBOBAHUS  [MPOQPECCHOHAIIBHOTO POCTa U CIOCOOBI paboTHI. Lesei.
Ha OCHOBECOBEPILIEHCTBOBAHUS COOCTBEHHOH
CaMOOLIEHKHU NEesITEIbHOCTH Ha OCHOBE CAMOOIIEHKH IO IloBbIlIEHHBII YPOBEHb
BbIOPAHHBIM KPUTEPHSIM. OOyuaromuiics cnocobeH, UCXOos U3
NVYK-6.3. BeicTrpauBaeT CcOOCTBEHHYIO TEXHUYECKUX XAPAKTEPUCTUK CPEIICTB
npodecCHOHATTEHYIO TPAeKTOPHIO, M3MEpEeHUil, He TOJIBKO OCYIECTBISTh U
MCIIOJIb3YSl HHCTPYMEHTBI HETIPEPHIBHOTO rpaMOTHO 00OOCHOBBIBATh UX BBIOOD, Hanboee
00pa3oBaHMs, C Y4€TOM HAKOILIEHHOTO A PEKTUBHBIN TSI TOCTHHKEHUS TTOCTABICHHBIX
OTIbITA npodeccuoHaIbHOM [eseid, Ho U 00Ja/1aeT yCTOMYNBBHIMU HABBIKAMH
NESTEIEHOCTH u JTUHAMHUYHO| WX SKCILTyaTaluu.
M3MEHSIIOMUXCS  TpeOOBaHUM  PBIHKA
Tpynaa.
OIIK-4 (Cnoco6en npoBoguth [MOIIK-4.1 IIpoBoauT McciemoBaHUs Py JIEKITAH, I1, ba30Bblil ypOBEeHb
MCCIIEJOBaHMS, [pEIICHIH WHXEHEPHBIX U HAyYHO- CaMOCTOSITEeNIbHA P, OOyuaromuiics crnocoOeH caMOCTOATENBHO
OpraHU30BBIBATH MCCIIeIOBAaTEeNIbCKUX 3a1a4 1 padora, JC OTIpEeeNATh ONTUMATbHBIA BAPHAHT PEIICHUS
camoctostenbhyto u  [MOIIK-4.2 Opranuzyer CEMHHAPCKUE 3 KOHKpPETHO c(hOpMyJIHPOBAHHOMN 3a1auH,




KOJUIEKTUBHYIO
Hay4HO-
MCCIIEI0BATEIIBCKYIO
NEeSTENIbHOCTD PU
PEILIEHNUN UH)KEHEPHBIX|
1 Hay4HO-
TEXHUYECKUX 3a7a4,
BKJIFOUAIOLIIX
[IAHUPOBAHUE U
[IOCTaHOBKY
DKCIIEPUMEHTA,
KPUTHYECKYIO OLICHKY
1 UTHTEPIIPETALINIO
pE3yJIbTaTOB

CAMOCTOSATEINIbHYIO M KOJIJIEKTUBHYIO
paboTy IpH PELIeHNH UHXEHEPHBIX U
Hay4HO-UCCIIEI0BAaTEIbCKHX 3a/1a4
NOIIK-4.3 [Inanupyer u CTaBUT
HKCIIEPUMEHTBI, OLICHUBAET U
WHTEPIPETUPYET PE3YIIbTAThI

3aHATHA.

MCX0/1s U3 TpeOOBaHUM K MOJTyd4aeMbIM
[pe3ylibTaTaM, Ha OCHOBE IMTPHOOPETEHHBIX
BHAHWI B X0J1¢ OOYYEHHS 110 JaHHOMN
ITMCLIUTIMHE.

IloBbIIICEHHDbIN YPOBEHD

OO0yuaromuiicst CtocoOeH He TOIBKO
CaMOCTOSITENILHO OIPEICTSATh ONTUMATBHBIN
BapHaHT PEIICHUsS KOHKPETHO
c(hopMyJIMPOBAHHOM 33791, UCXOS U3
TpeOOBaHUM K OTy4yaeMbIM pe3yJbTaTaM U Ha
OCHOBE IPHOOPETEHHBIX B X0/1€ O0YICHHUS
3HaHWI, HO 1 000CHOBAHHO BHIOpATh
PKCIIEPUMEHTATIBHBIA METO| WIIH, TIPU
HE00XO0IUMOCTH, KOMILIEKC METO/I0B U
CIIOCOOBI PACITMPEHHON 00pa0OTKY TAHHBIX KaK
13 MepeyUHs PACCMOTPEHHBIX HEMOCPEICTBEHHO
B XOJIC OCBOCHHUS IAHHOW JUCITUILINHBI, TaK U
Ha OCHOBaHHUH 0oJiee MHUPOKUX MPEICTABICHHUIA,
B TOM YHCJIC, TIOJy4aeMbIX B pe3yJIbTaTe
CaMOCTOSITENIbHOM paOOTHI.




ITepedyeHb OLIEHOYHBIX CPEACTB IO AUCHHILIMHE
<<3KcnepI/IMeHTa.]1bele METOAbI UCCJICTOBAHUSA MTPOIYHOCTHN»

Ne
OC

HaumenoBaunue
OLIEHOYHOT'O
CpEACTBA

Kparkast xapakTepucTHKa OIICHOYHOTO
cpencTaa

IIpencrasnenue
OLIEHOYHOI'O CPE/ICTBA
DOC

B

Pacuetno-
rpadudeckas pabora
(PTP)

CpencTBo NpOBEPKU YMEHUN IPUMEHATH
[TOJIy4CHHBIEC 3HAHUS 110 3apaHee
OIPECIICHHON METOIUKE JUIsl PELICHHUS
3a/1a4 WIM 3aJaHUH 110 MOZYJIIO WU
JVCLIUIUIMHE B LICJIOM.

3ajanus 11 BHITTOJIHEHUS
pacueTHo-TpaduuecKoit

paboThI

Pedepar
(P)

[TpoayKT caMOCTOSATETHbHOU PabOTHI
CTYyJICHTa, IPEACTABISIIONINN COOON KpaTKoe
M3JI0KCHHUEC B IIMCBMCHHOM BHJIC
[MOJTyYCHHBIX PE3YJIbTATOB TEOPETUYECKOTO
AHAJIM3a ONPEACICHHON HAYYHOM TEMBI, TIe
ABTOP PAaCKpbIBAET CYTh UCCIIENYEMOI
HpO6JIeMI)I, HpI/IBOIII/IT pastque IIoaXOAbl N
MaéT UM COOCTBEHHYIO OLICHKY.

Tewmsbl pedepaToB

Hoxnan,
coo0IIeHnE

(AC)

Pesynbrar CaMOCTOSITEIILHOU paboThI
CTYJICHTa, TIPEACTABIISIIOIINNA COOOM
nyoJInYHOe BBICTYIUICHHE 1o
M3Yy4EHHOM UM Hay4YHOU TeMe

TeMmnbl nokIag0B

IIpoekr

(1)

KOHEUHBII  NPOAYKT, IOIy4YaeMbIi B
pe3ysbTaTe IJIAaHUPOBAHUS W BBIIOJIHEHHUS
KOMILJIEKCa y4eOHBIX "
MCCIIEOBAaTEeNbCKUX 3anaHui. Ilo3Bosser
OLICHUTh yMEHUs 0o0y4armuxcs
CaMOCTOSITEJIBHO ~ KOHCTPYMPOBaTb  CBOU
3HAHUS B MPOIIECCE PEHICHUs TPAKTHUECKUX
3ajad M MpoOJieM, OPUEHTUPOBATHCS B
1H(OPMaLlOHHOM

[IPOCTPAHCTBE u YPOBEHBb
c(hOpMHUPOBAHHOCTH aHAJIUTUYECKUX,
MCCJIEIOBATEIbCKUX  HABBIKOB, HABBIKOB
[IPAKTUYECKOTO U TBOPUYECKOT O
MBIIUIEHUS.  MOXKET  BBINOJHATHCS B
WHIVBUAYAJIBHOM TOPSIIKE WM TPYINION
00yJaronumxcs.

Tembl ”HAUBHUYATIBHBIX
(KypCOBBIX) IPOEKTOB

3auer

©)

CpencTBO  MPOBEACHUS  MPOMEXKYTOUHOU
ATTECTallMd TI0 pe3yJabTaTaM BBITIOJHEHUS
BCEX BUJOB YyuyeOHOM pabOTHl B TEYEHUU
ceMecTpa C  TPOCTaBICHHWEM  OILCHKHU
(3aUTEHO» WIIN «HE 3aUTEHO»

IIpumepsl 3a4eTHBIX

OUJIETOB

OK3aMeH
(OK3)

CpencTBO  MPOBEACHUS  IMPOMEKYTOUHOM
ATTECTAllMd TI0 pe3yJbTaTaM BBITIOJTHEHUS
BCEX BHJOB YyueOHOM pabOTBHl B TEYEHUU
ceMecTpa C  TPOCTaBICHHUEM  OIECHKHU
COTIIMIHOY, «XOPOILIOY,
«yTOBJIETBOPUTEIHLHOY» 170031 «He

YAOBJICTBOPUTCIILHO»

ITpumepsr
HK3aMEHALIMOHHBIX
OusieToB
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[Ipunoxenue 3.

IIpumMep 3aueTHBIX U IK3aMeHAHOHHBIX OnJieToB (YK-6, OIIK-4)

MMHUCTEPCTBO OBPA3OBAHUS Y HAYKU POCCUICKOM ®EIEPALIUU

OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJAEHUWE BBICIIEI'O

OBPA30BAHUS
«MOCKOBCKHI HOJII/ITEXHI{JI‘IECKI/II?'I YHUBEPCUTET»
(MOCKOBCKHHU MMOJIUTEX)

®akynsrer TPAHCITIOPTHBIN, kadenpa «/InHaMuKa, MPOYHOCTH MAIIMH H CONPOTHBICHHE MATEPHAIIOBY

JucunnirHa DKCIIepUMEHTaIbHBIC METOIBI HCCIICOBAHUS IPOYHOCTH
Hanpasnenne 23.04.02 HazeMHBIe TPaHCIIOPTHO-TEXHOIOTHIECKHE KOMITIEKCHI
Kype 1, cemectp 2

3AYETHBIA BWIET Ne 4.

1. Yto daxTruecku usmMepseT CTpyHHbIN TeH30MeTp?

2. OxapakrepusyiiTe B 00IIeM BH/I€ OCHOBHBIE KOHCTPYKTUBHBIE 0COOCHHOCTH Pa3pBIBHBIX

HUCIIBITATCIIbHBIX MalllhH

Vr1BepikaeHo Ha 3acefanun kadenpsl « _ » centsiops 202 r., mpotokon Ne

3aB. kadeapoit /A.A.CxBop1IOB/

IlepeueHb BONpoOCOB K 3a4eTy (2 ceMecTp)

Bomnpocsl k 3auery Kon
KOMIICTCHIIMHU

[lepeuncnutTe OCHOBHBIE METPOJIOTHYECKHE CPEICTBA U3MEPEHUH. YK-6, OIIK-4
Ha kakom oOmeM mNpWHIIAIIE OCHOBAaHBI MEXaHWUYeckue aarduku | YK-6, OIIK-4
nepeMenieHuii (negopmariuii)?
OT d4ero 3aBHCHT TOYHOCTh W3MepeHHi nedopmarmu obpasma c | YK-6, OIIK-4
OMOUIBIO TeH30MeTpa MapTeHca?
Urto (hakTHUECKH U3MEPSET CTPYHHBIA TEH30MEeTp? YK-6, OIIK-4
B KaKOM ciyJae 1eaecooopasHee ucnoibp3oBath | YK-6, OIIK-4
muddepeHnmanbHbie MTHEBMATHYECKUE JATYUKH BMECTO OOBIUHBIX?
Ha3oBuTe npuMepbl aKTUBHBIX U TACCUBHBIX TATYUKOB. YK-6, OIIK-4
[Tosicaure nmousitre «Ter303ddexTy. YK-6, OIIK-4
KakoBbl OCHOBHBIE NIPEUMYINECTBA U HEAOCTATKU MeTaumdeckux u | YK-6, OIIK-4
MOJIyIPOBOJTHUKOBBIX TEH30PE3UCTOPOB?
KakoBel ~ mpeMMyIiecTBa  WCIOJB30BaHUS  MOCTOBBIX  cxem | YK-6, OIIK-4
MOJIKJIFOUEHUS] TEH30PE3UCTOPOB B DJIEKTPHUUECKYIO LEMb?
C ugeM cBs3aH dpPexT «MHIMON TedopManum» npu TemreparypHom | YK-6, OIIK-4
BO3JCHCTBUM Ha TeH30pe3ucToprl? KakoBbl OCHOBHBIE MYTH €rO
MIPEOAOJICHHUS?
Yro Takoe  auddepeHnuanbHble  MUHAYKTHUBHBIE  naTtumku | YK-6, OIIK-4
TepeMeNICHHI?
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B dyem cocTouT OCHOBHOM MPUHIIMI METOAAa MyapoBbIX nonoc? Kakue
MEXaHHUYECKHE XapaKTePUCTUKU OMPEAEISIOTCS C €ro MOMOUIBIO?

YK-6, OIIK-4

Chopmynupyiite HOpuUHIUN  JEHCTBUS  BOJIOKOHHO-omTHueckux | YK-6, OIIK-4
JTATYMKOB Ha BP3rroBCKUX pemieTkax.

Kakue xapakTepucTHKH TONIs HampspkeHud ompexaenstores 1o | YK-6, OIIK-4
110JI0CaM W M30KJIMHAM B MeTo/ie (hOTOYIpPyrocTH?

B uyem 3akmodaceTcs OTIMYHME METOAOB JBYX »Jkcrno3uiuii u | YK-6, OIIK-4
pEabHOTO macirada BpPEMEHHU B rojorpaduueckoit
uHTepdepoMeTpun?

Yro Takoe crekia-3(Gdext? YK-6, OIIK-4
Ha uyem  Gasupyercs  KOppesLHOHHBIM  Meron  crmeki- | YK-6, OIIK-4
uHTepdepomerpun?

Yro sBisieTCs STAJIOHOM ISl U3MEpEHUsl mepemMenieHnii B meroaax | YK-6, OIIK-4
roJjiorpaduyecKor U CeKI-uHTEpPepoMeTpun?

B yem 3akimodaercs CYIIHOCTh METOJa Koppeiasaiuu mudpopsix | YK-6, OIIK-4
M300pasKeHHI?

Kakumu criocobamu co3naercs crnekia-cTpykTypa B meroae KIII? YK-6, OIIK-4
CpaBHHuTE (B UYHCICHHOM BBIP@XCHHH) Auana3oHbl u3Mepenwnii | YK-6, OIIK-4
MEepEMEIICHU I METOAAMU KOpPPETMALIMOHHON CIIEKJI-
MHTEPHEPOMETPUHN U KOPPEISIUU HUDPOBBIX U300pAKEHUI?

Oxapaktepu3yiiTe B 00meM BHAE OCHOBHBIE KOHCTpyKTUBHBIC | YK-6, OIIK-4
0COOEHHOCTH Pa3pPhIBHBIX UCITBITATCIIBHBIX MAIIIHH.

Ha3zoBuTe OCHOBHBIC THIIBI MAIIUH JUIS yAapHBIX uchbITanuil | YK-6, OIIK-4
(KompoB).

KakoBbl OCHOBHBIE CITOCOOBI HarpeBa oOpa3ioB Mmpu Mexanudeckux | YK-6, OIIK-4
UCIIBITAaHUSIX MAaTEPUAJIOB B YCIOBUSX MOBBIIIEHHON TEMIIEPATyPhl?

Kakne cpeactBa uWCmoOnb3yrOTCs i HccienoBaHus Biusaus | YK-6, OIIK-4

ITapaMeTPOB KIMMATUYECKUX YCIOBUM HA CBOMCTBA MATEPUAIIOB?
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MMHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUICKOM ®EIEPALIMU

OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE BBICHIEI'O

OBPA30BAHUA
«MOCKOBCKHI HOJII/ITEXHILI‘IECKI/II‘/JI YHUBEPCUTET»
(MOCKOBCKMAMU ITOJIMTEX)

®akynsrer TPAHCIIOPTHBIN, kadenpa «/IuHaMuka, IPOYHOCTH MAIIMH H CONPOTHBICHHE MAaTEPHAIIOB»

JucnumirHa DKcriepuMeHTaIbHbIe METOABI NCCIIEJOBAaHHS IIPOYHOCTH
Hanpasnenne 23.04.02 HazeMHBIe TPaHCIIOPTHO-TEXHOIOTHIECKHIE KOMITIIEKCHI
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBINA BUIET Ne 5.

1. OT 4ero 3aBUCUT TOYHOCTh U3MEPEHUH JedopMaliii 00pasiia ¢ ITOMOIIBIO TEH30METpa

Maprenca?
2. Ha yeMm Ga3upyercst KOppeISIHOHHBIN METOJ] CIICKI-UHTEPPEpOMETPUH?

Vr1BepikaeHo Ha 3acepanun kadenpsl « _ » ceHtsiopst 202 r., mpotokon Ne

3as. kadenpoit /A.A.CxBOpLOB/

IlepedyeHb BOMPOCOB K IK3aMeHy (3 cemecTp)

Bonpocel K 3a4eTy Ko
KOMIIETCHIIMU

MeTtponornueckas knaccudukamus MeTofoB u3Mepenuid. Tumbl u | YK-6, OIIK-4
BHJIBI CPEJCTB U3MEPEHHUN.
MexaHnuecKre JaTYMKH MepeMelieHui 1 aedopMariuii. YK-6, OIIK-4
OnTuyeckue W ONTOMEXaHWYSCKHE JaT4YMku rnepememieHuii u | YK-6, OIIK-4
nedopMaluii.
CTpyHHBIN TEH30METP: TPUHIMN ICUCTBUS U IPUMEHEHHE. YK-6, OIIK-4
[THeBMaTHYECKUH TEH30METp: TPHUHIIUAI JeWCTBHS W BapuaHThl | YK-6, OIIK-4
pealli3alnu.
Peoxopaueie u peocTaTHble AaTyukd TnepemerneHuii: npuHiun | YK-6, OIIK-4
JEHCTBUS Y BAPUAHTHI peaTn3alliu.
PesuctuBHas  TeHzomeTpus:  TeH303(pdekT, Buael u  Tunsl | YK-6, OIIK-4
TEH30/IaTYNKOB.
PesuctuBHAsS TeH30METpHs: CrMOCOOBI TMOAKIIOUEHUs natynkoB B | YK-6, OIIK-4
MU3MEPUTEILHYIO IEeMb MOCTa Y UTCTOHA.
Pe3uctuBHas TeH3oMeTpus: ToJydeHHe W o0paboTka pesyiabTaToB | YK-6, OIIK-4
JUIsL OOIIETo cilyvasi HanpsKeHHO-Ae(OPMUPOBAHHOTO COCTOSIHHUS.
EMKkocTHBIE naTuuku: GU3NUeCKuil MPUHIIUI U peanu3aliusl. YK-6, OIIK-4
NunykTuBHBIC JaTYUKKU: HU3HYECKUN TPUHIIAI U PEaTH3aIlusl. YK-6, OIIK-4
TpanchopmaTopHbIe TaTYUKK: GU3NICCKUN TpuHIUT U peaym3anus. | YK-6, OIIK-4
NHAyKIMOHHBIE JAaTYUKH  CKOPOCTH  BpamieHus: ¢usndeckuii | YK-6, OIIK-4
TIPUHITUT U peaTu3aiiusi.
BosokonHO-OnITHUECKME JTATYUKH: MPUHIIUII u ooOmras | YK-6, OIIK-4

kiaccudukanud. JlaTuuku Ha OCHOBE BparroBCKUX penieTok.
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MeTtoa XpyIIKUX HOKPBITHH.

YK-6, OIIK-4

PEeHTreHOBCKMIM METO W3MEPEHHS] OCTATOYHBIX HAIPSIKEHUM.

YK-6, OIIK-4

MeToasl MyapoBBIX MOJIOC: TOJydyeHHE U 00paboTKa pe3yJbTaTOB
IS Cydasl INIOCKON e opMaIiii.

YK-6, OIIK-4

MeToabpl MyapOBBIX ITOJIOC: TOJIYYCHHE M 00pabOTKa pPe3ysIbTaToB
JUIs cirydas nedopmMariu u3ruoa.

YK-6, OIIK-4

Metoael  (HOTOYNPYroCTH: TUIOCKWH TOJSPHUCKOI, TIOMyYeHHE W
00paboTKa pe3yabTaToB.

YK-6, OIIK-4

MeTOI[ ONTUYCCKU-YYBCTBUTCIIbHBIX HOKpBITI/Iﬁ .

YK-6, OIIK-4

OcHOBHBIE METOBI TONOTpadUIECKON HHTEPPEPOMETPHUH.

YK-6, OIIK-4

OCHOBHBIE METOIbI CIIEKI-UHTEPPEPOMETPHUH.

YK-6, OIIK-4

MeTton xoppensanuu UGPOBBIX N300paKEHUI: MPUHITUI TTOTYICHHS
1 00pabOTKM pe3yJIbTAaTOB.

YK-6, OIIK-4

OCHOBHBIE TOHATHA W XAPAKTEPUCTUKH B DBJIEMEHTAPHOW TEOpUU
OIHUOOK U3MEPEHUM.

YK-6, OIIK-4

OyHKIUA PaACIPENCIICHUs CIYYalHOW BEIWYUMHBI M IUIOTHOCTH
pacnpeneneHus, ux napameTpbl 1 OCHOBHbIE cBOMCTBA. HopMmanbHbIM
3aKOH pacnpezaenenus ['aycca.

YK-6, OIIK-4

ToueuHoe BHIOOPOUHOE OLEHMBAHWE MATEMATUUECKOTO OXKUIAHUS U
JTUCTICPCUH.

YK-6, OIIK-4

HNHTepBanbHOE OLICHUBAHKUE MMAPAMETPOB PACIIPEICIICHUS CIIy4allHON
BeNMYUHBL.  JlOBepUTENbHBIM  WHTEpBAI W JOBEPUTEIIbHAS
BEpOATHOCTh. OIIECHUBAHNE MATEMATHUYECKOTO OKUIAHUS.

YK-6, OIIK-4

NHTepBanbHOE OLICHUBAHKE MMAPAMETPOB PACIIPENICICHUS CIIy4ailHON
BEJIMUMHBL.  JlOBEpUTENbHBIII ~ MHTEpPBAJI U JIOBEpUTEIIbHAS
BEPOSATHOCTh. OIICHUBAHUE JUCTICPCHUMU.

YK-6, OIIK-4

[IpoBepka cratucTueckux runore3. OTceB rpyObIX MOrPELIHOCTEH
(no kputeputo CMUPHOBA).

YK-6, OIIK-4

IIpoBepka cratnctnueckux rumnore3. CpaBHEHUE NBYX IHUCHEPCUI
(o kputeputo Duiepa).

YK-6, OIIK-4

IIpoBepka crarucTuyeckux runoTe3. IIpoBepka OAHOPOIHOCTH
HECKOJIbKUX Auctepcuid (mo kpureputo Koupena).

YK-6, OIIK-4

IIpoBepka cratncTudyeckux runore3. CpaBHEHHME MaTEMaTUYECKOTO
OKUJIAaHUS C 3aJIaHHOM BeanunHOM (110 kputeprio CThIOJICHTA).

YK-6, OIIK-4

ITposepka CTaTUCTUYECKUX TUIIOTES. CpaBHeHue
MaTeMaTUYECKUX 0kMJIaHui (o kputeputo CThIOJIEHTA).

IBYX

YK-6, OIIK-4

[IpoBepka rumnore3 o BUAE (PYHKUUU pacHpeleseHUusl CiydailHOU
BesM4uHBL. [locTpoeHne rucrorpaMMsl paclpeAciaCHUs] CAy4anHOU
BEJINYUHBI.

YK-6, OIIK-4

[IpoBepka tumore3 o BuAe (GYHKIMUA paCHpPEETCHUS CIIydailHOM
BeJIMUUHBI 110 Kputepusam [Tupcona u Konmoroposa — CmupHoBa.

YK-6, OIIK-4

ITommromuanbHas narepnossinus. [lonunomsr Jlarpanxka.

YK-6, OIIK-4

Mertoapl unciieHHoro auddepeHunpoBaHust TAOJIUYHBIX QYHKIIHIA.

YK-6, OIIK-4

Metonpl YUCJIEHHOTO WHTETPUPOBAHUS: bopmybl

YK-6, OIIK-4
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PSIMOYTOJIBHUKOB, Tpaneuuid, CHMICOHa.

PerpeccuonHslii ananms. MeTo HanMEeHbIINX KBaAPaTOB.

YK-6, OIIK-4

MeTtononoruss  TUTAHUPOBAaHMUS — dKcrepuMeHTa.  [lmanupoBaHue
MEpPBOrO0 TOPSAJAKA: TOHATHA O IMOJHOM U JAPOOHOM (PaKTOPHOM
HKCIIEPUMEHTE.

YK-6, OIIK-4

Tunsl n KOHCTPYKTHUBHBLIC 0COOCHHOCTH Pa3PBIBHBIX UCIIBITATCIIBHBIX
MalllHuH.

YK-6, OIIK-4

Tumbl ¥ KOHCTPYKTHBHBIE OCOOEHHOCTHM MAIIMH IS YJapHBIX
UCIIBITAHUM (KOTIPOB).

YK-6, OIIK-4

Tunel u KOHCTPYKTHUBHBIC 0COOEHHOCTH MAalIuH A UCCIICIOBAaHUA
IMOJIBYUCCTH U HHHTCHBHOﬁ IIPOYHOCTH.

YK-6, OIIK-4

TexHuyeckre U METOANYECKUE OCOOCHHOCTH MTPOBECHUS
HCCIIEIOBAHMS CBOMCTB MaTEpPUAIOB B PACIIMPEHHOM JUAIa30HE
TeMIlepaTyp

YK-6, OIIK-4
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IIpumepHbIe TeMbI KypcoBbIX npoekToB (YK-6, OIIK-4)

I10 06HICI\/’I TEMATHUKEC ((HpI/IMCHeHI/Ie MCTOAOB U CPCACTB BKCHepHMCHTaHBHOﬁ
MCXaHHUKH AJIA aHaJIM3a HaHpH)KeHHO-I[e(l)OpMI/IpOBaHHOFO COCTOSHHA U ITPOYHOCTH

10.

AJIEMEHTOB KOHCTPYKLU)
(TpeTwmii cemecTp)

Pacuer xapakTtepuctuk J1e(OpMHUPOBAHHOIO COCTOSIHUSL DJIEMEHTA
KOHCTPYKIMHU  (yKa3bIBA€TCs KOHKPETHBIH OOBEKT) 1O JAaHHBIM
TEH30METPUYECKUX U3MEPEHHU.

DKCrepuMEHTANIbHOE ~ OfpenesieHrne Kod(uimenTa KOHUEHTpaluu
nedopManii B 30HE JIOKAJTBHONH T'E€OMETPUUYECKOW OCOOCHHOCTH
(YKa3bpIBaeTCs KOHKPETHBIA OOBEKT U3yUEHUS).

HccnenoBanue OCTaTOYHBIX HanpsHKEeHU B 3JIEMEHTaX
MAIIMHOCTPOUTENbHBIX ~ KOHCTPYKUMH  (yKa3bIBae€TCs  KOHKPETHBIN
O0OBEKT U3yUCHUS).

DKcnepuMeHTalIbHOE onpeeraeHrue 3PHEeKTUBHON U3rMOHON HKECTKOCTH
nepOpUpPOBAHHBIX IJIACTHH.

Onpenenenue OCHOBHBIX BUOPOXapaKTEPUCTHK DIIEMEHTOB
KOHCTPYKIUMH  (YKa3bIBae€TCsd KOHKPETHBI OOBEKT U3Y4YEHHs) C
IPUMEHEHUEM METOJIOB KOT€PEHTHO-ONTHYECKON BUOPOMETPHUHN.
OOnapyxeHue 1 UACHTU(PUKAIUSA CKPBITBIX KOHCTPYKTUBHBIX JE(PEKTOB
B 00OBEKTax Kjiacca IUIACTUH U 000JI04eK (yKa3blBaeTCs KOHKPETHBIN
00BEKT) C UCIIOJIb30BAaHUEM UHTEPPEPEHIIMOHHO-ONTHYECKHX METO/I0B.
DKCnepUMEHTAIbHO-PACUETHBI METOJl ompeaeneHuss KodpuuueHTa
WHTEHCUBHOCTU HANPSHKEHUN B 00pasiie ¢ TPEIMHOM.

[locTtpoeHne  auarpaMM  MHUKPOIUIACTUYECKOrO  Ae(OpMHUPOBAHUS
KOHCTPYKIIMOHHBIX MaTE€pUajoB IO JAHHBIM HCHBITAaHUN 00pa3LoB C
OpUMEHEHHEM  OECKOHTAaKTHbIX  METOJOB  BU3yalM3allUd  MOJIeH
IIEpEMELICHUM.

OnpeneneHue yOpyrux CBOWCTB  aHU3OTPONHBIX  (KOMIIO3UTHBIX)
MaTepHUasoB M0 JAaHHBIM ONTUYECKUX U3MEPEHUH.

CratucTuyeckuii aHanu3 pe3yibTaTOB ONPEIEICHUS XapaKTEPUCTHK
TBEPAOCTH B  MAIIMHOCTPOUTENBHBIX  M3JeIUsAX  (yKa3blBaeTcs
KOHKPETHBIN BUT).
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IIpumep 3ag1aHusA HA BHINOJHEHHE pacueTHO-Tpaguyeckoii padoTbl
(YK-6, OIIK-4)
1o Teme «O0paboTKa JaHHBIX TEH30METPUUECKUX U3MEPEHUIN»
(BTOpOIi cemecTp)

PacuetHo-rpaduueckas paboTa MOCBSIIEHA PEUICHUI0 OOpaTHOW 3agadd Mo
BOCCTAHOBIICHHIO BHEIIHUX HArpy30K (YCWIHMH, KPYTAINIMX W HM3THOAFOIINX
MOMEHTOB, BHYTPEHHETO JaBJICHHUS U €r0 TPAMeHTa), ACUCTBYIOMINX HA Y4aCTOK
MMHTAIIMOHHOTO TPYOONPOBOAA B BUIE MPOCTPAHCTBEHHOTO JIOMAHOTO CTEPIKHSI.
[IpumepHas cxema ydacTka TpyOOIpoBo/a MpeCcTaBIeHa HU)KE Ha PUCYHKE.

TunuuHas pacueTHas cxema
MMUTALIMOHHOTO y4acTKa
Ne TpyOOoIpoBoaa
(nns BeImauu 3amanus mo PI'P).

OCHOBOW i1 BBINOJIHSIEMBIX OLIEHOK SIBJISIFOTCSL [MOKA3aHUS CHCTEMBI
TEH30/IaTYNKOB, pACMHOJIATAEMBIX B 3aJaHHBIX IMO3UIUIX Ha TOBEPXHOCTH
OTAEIbHBIX 3BEHbEB. KOHKpETHAass MPOCTPAHCTBEHHAs OPUEHTALMS 3BEHBEB,
XapakTepHbIE pa3Mephbl, a Tak)Ke TaOJMIbl MOKa3aHWW JATYMKOB, BBIJTABAEMbIC
WHIUBUyAIbHO KaXJ0My OOydaromeMycs B KadecTBE BapuaHTa 3aJaHus, B
KaXIOM ClIydyae TE€HEPUPYIOTCS CHEUUAIBHOM KOMIIBIOTEPHOM MPOrpaMMOn
City4aitHeIM 00pazom. Popma BbIJIaYM TUITMYHOTO 3a/IaHUsI IPEJICTaBICHA HIDKE:

"VARIANT N 1"

"E [MPa] = 210000"

"Poisson's ratio = .29"

"Rext [m] = ,105"

"Rint [m] = .1"

"Coordinates of corner points X, Y, Z [m]:"
HNl \AJ

n X = O n

n Y = O n

" 7 = Q"
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HN2 "

" X = Q"

1] Y :_511

" 7 = Q"

"N3"

" X 13"

1] Y =_5n

" 7 = Q"

"N4"

" X = 13"

" Y =-5"

1] 7, =_7n

HN5H

" X = 13"

" Y =_9"

" Z =_7"

"Strain gage rosettes:"
"in bar N1 => Type 1"
"in bar N2 => Type 3"
"in bar N3 => Type 2"
"in bar N4 => Type 1"

"Angles for position of rosettes ALP [o]:"
"ALF (1) = Q"

"ALF(2) = 120"

"ALF(3) = 240"

"Angles for position of gages BET [o]:"
"BET (1) = 90"

"BET (2) = 45"

"BET (3) = 0"

"Experimental values of voltage 1in Wheatstone
bridge [V]:"

"In bar N1"

"At ALF(1):"

"at BET (1) -1.116E-05"
"at BET (2) TE-08"

"at BET (3) 1.439E-05"
"At ALF(2):"

"at BET (1) -7.17E-06"
"at BET (2) 1.49E-06"
"at BET (3) 1.323E-05"
"At ALF(3):"

"at BET (1) .0000078"
"at BET (2): 6.81E-06"
"at BET (3): 8.89E-06"
"In bar N2"

"at ALF (1) : -6.81E-06"
"at ALF(2) : -6.81E-06"
"at ALF (3): -6.81E-06"
"In bar N3"

"at ALF (1) -2.364E-05"
"at ALF(2) 2.227E-05"
"at ALF (3) 1.36E-06"
"In bar N4"
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"At ALF(1):"

"at BET (1) -2.63E-06"
"at BET (2) 3.03E-06"
"at BET (3) 1.102E-05"
"At ALF(2):"

"at BET (1): -1.729E-05"
"at BET (2): -2.18E-06"
"at BET (3) 1.528E-05"
"At ALF(3):"

"at BET (1) 9.87E-06"
"at BET (2) 7.47E-06"
"at BET (3) .0000074"

IIpumepHbIe TeMbl pedepaToB

1o oomelt rTematuke «MeTobl U 337aul IKCIEPUMEHTAIbHOTIO UCCIIEIOBAHMS
XapaKTEpUCTUK MEXaHUUECKOTO ITIOBEICHNS MAaTEPUAJIOB U JJIEMEHTOB
KOHCTPYKIMH; 33/1a4i U METOJIbl MaTEMaTHYE€CKO 00pabOTKN EPBUUHBIX

o

10.
11.

12,

PE3yabTaTOB SKCIIEPHMEHTAY
(TpeTmii cemecTp)

MeTonbpl HCHOBITAHUW MaTEPUAIIOB B PACIIMPEHHOM JMAIla30HE
TeMIEeparyp.

Meroabl  3KCMEPUMEHTAIBHOTO  OmpenesieHuss  Kod()PUIIMEHTOB
UHTEHCUBHOCTU HANIPSYKCHUMU.

AKYCTUYECKHE METO/IbI UCCIIEIOBAHNS OCTATOYHBIX HANIPSIKEHU.
MOHUTOPUHT MEXAHUYECKOTO COCTOSIHUSI KOMITIO3UTHBIX KOHCTPYKIUN
C  UCIOJb30BAHUEM  HHTETPUPOBAHHBIX  BOJOKOHHO-ONTHUYECKUX
JTATYUKOB JieopMaIuu.

[IpuHUUMIIBI HHTETPAIBHON (DOTOYIIPYTOCTH.

PenTreHoBCckuil METOI UCCIEA0BAaHNS OCTATOYHBIX HAIPSKEHUN
Pemenne  KOHTakTHBIX  3aJad C  MCIOJB30BAHUEM  METOJa
roJiorpaguyecKoi HHTEPPEPOMETPHH.

JIaTYuKH nepemMenieHUN.

JlaT4uKK YCKOPEHUS, TPUMEHSIEMbIC TIPU BUOPOUCTIHBITAHUSX.

JlaT4uKH CKOPOCTH, MPUMEHSIEMbIE TP BUOPOUCTIBITAHUSIX.
[IpakTHueckoe MPUMEHEHUE SKCIECPUMEHTAIBHBIX METOAOB aHAJIM3a
HaIpsHKEHHO-1e(HOPMUPOBAHHOTO COCTOSIHUS B AJIEMEHTAX
MAIIMHOCTPOUTENBHBIX KOHCTPYKUHM: [0 MaTepualaM TEKyLIUX
myOJIUKaIii B HAyYHO-TEXHUUECKUX W3/IaHUsIX.

EMkocTHbie  nmaTtuuku:  ¢GU3MYECKHE TPUHIMIBI W BapUAHTHI
pean3anuu.
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13.

14,

15.

16.
17.

18.

19.

20.

21,

22,
23.
24,

NHayKTUBHBIE JNAaTYMKU: (U3WYECKUME MPUHLUIOBI U BapUaHThI
peanuszanuu

Tpanchopmaropubie naTyuku: (pU3HMUECKHe NPUHIUIBI U BapUAHTHI
peanuszanuu

MeTtoapl KBa3sMKOHTHMHYAJIBHBIX W3MEPEHUM IIOJIEW IEPEMEIICHUN U
nepopMaiuil Ha MOBEPXHOCTU ACPOPMUPYEMBIX TEIL.

CTpyKTypHBIE 3JIEMEHTBI (PU3UUYECKOTO SKCIIEPUMEHTA.

IIpyHIMIIBI  CO30@aHUST M COBPEMEHHBIE peaJd3aliy  JTaJIOHOB
(bu3HUeCKNX BEITUYNH

JIaTYuKku nepeMEIeHN, YCWINM, MOMEHTOB M JABJICHWM Ha OCHOBE
TE€H30PE3UCTOPHBIX IPEOOpa30BaATENEH.

Tunbl 1 KOHCTPYKTUBHOE OGOPMIICHHE HCHBITATEIbHBIX MAIIUH IS
UCCIIEJOBAHUs MEXAHUYECKUX CBOWCTB MaT€pUAJIOB.
KOHTpoJIbHO-U3MepUTENbHAS  alapaTypa HWCIBITATEIbHBIX MAIIWH.
BcnomorarenbHoe 000pynoBaHME JAJisi NPOBEACHUS HCHBITAHUM B
pPaCIIMPEHHOM JMAIIa30HE TEMIIEPATYP

KoHCTpyKTUBHO O(OpMIIEHHBIE KOMIUIEKCHBIE JATYUKHU: LEMNOYKH,
MIPSIMOYTOJIBHBIE.

NHIyKIIMOHHBIE TATYUKA

IIbe30351eKTpUYECKUE TATYUKU

JlenpTa-po3eTku
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