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1. HAUMEHOBAHUE JUCHUIIJIMHbI

CoBpeMeHHBIE HKCIIEPUMEHTAIBEHBIE METOJIBI
(nonnoe Haumenosanue OUCYUNTUHDL)

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30BATEJBHON IPOI'PAMMbI

Jucuummna «CoBpeMeHHbIe dKcIiepruMenTanbable MeToas» b1.B.JIB3.2 xonut B biok 1 1 oTHO-
CUTCS K LMKy AUCLMILIAH [0 BEIOOPY BapHaTHBHOM yacTH Moyist 2 06pa3oBaTesibHOMI MpOrpaMMbl
no nanpasieruto noaroropku: 01.06.01 — MaremaTuka ¥ MeXaHUKa, HAIIPABJICHHOCTh MexaHuKa
nehopmupyemoro teepaoro tena (01.02.04), u paspaboTana Ha OCHOBaHHH:

e (helepanbHOro TOCYAAPCTBEHHOTO 00pa30BAaTENBHOTO CTaHAapTa BHICIIEro 00pa3oBaHms,
YTBEPXKIEHHOTO NMpUKa3oM MuHHCTEPCTBa 00pa3oBaHus U Hayku Poccuiickoit Menepanyn
«30» nronst 2014 r. Homep nprkaza «866» no HanpasieHuto noarotosku 01.06.01 Marema-
THKa M MeXaHHKa (YpOBEHb MOATOTOBKH KaApPOB BbICIICH KBAIU(UKALNH);

e KOMIETEHTHOCTHOM Moesu Beinmyckuuka OOIT mo Hanpasienuto noarorosku 01.06.01 Ma-
TEMAaTHKa U MeXaHWKa (YpOBEHb MOATOTOBKH KaJpOB BHICIIEH KBAIU(QUKALUK), TPOrPAMMbI
acniupanTypsl Mexanuka nedopmupyemoro Teépaoro tena (01.02.04), yrBepKaEHHON «24»
ceHtsOps 2019 r.;

e yuecOHOro miaHa o4Hoi Gopmbl 00yueHus 110 HanpasieHuto noarorosku 01.06.01 Marema-
THKa M MEXaHMKa (YPOBCHB MOATOTOBKH KaIPOB BBICIICH KBAIU(UKALUK), IPOrPAMMBbI acIIi-
panTypsl Mexanuka aedopmupyemoro teépaoro tena (01.02.04), yrepxaénnon «24» cex-
Ts0ps 2019 1.

PaGouasi nporpamMma corjiacoBana c paboueil mporpaMMOu JUCIUIUTHHE
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3. O0He moJI0KeHN s

Hean yueOHOM AUCIUTUIMHBI

Hucnurmumaa «CoBpeMEHHBIE JKCIEPUMEHTAIBHBIC METOJbD) SIBJISIETCS YACThIO TOATOTOBKU
HAYYHO-TIEJJAarOTUYECKUX KaJpoB BhICIICH kBanupukanuu. Kypc npenHasHaueH s 03HAKOMIICHUS
CTYZICHTOB C METOJIaMH U IPHUOOpaMHU Il H3MEPEHHI (PU3UIECKUX MTAPaMETPOB KHUIKOCTEH, ra30B U
TBEPJABIX TN, C METOJaMH aHAM3a U 00pPaOOTKH IKCTICPUMEHTAIBHBIX JaHHBIX, MOJYYCHHBIX MPH
BBITTOJIHEHUH TEMbl Hay4YHO-KBATH()HUKAIIMOHHOW paOOThl, U3YYCHUs COBPEMEHHOMW ammapaTypsl U
YCIIOBUH TMPOBENCHUS JKCIEpUMEHTa, (HOPMHUPYET YMEHHE ONTHUMAIBHO IMOAXOJUTH K BBIOOPY
METOMOB JIIsl PEIICHUS TIIOCTAaBICHHBIX 3aja4, WHTEPIPETUPOBATh W TPAMOTHO OIICHHBATH
OKCIIEPUMEHTAIbHBIC JaHHBIE, JIeJIaTh 3aKJIIOUCHUS HA OCHOBAHWU aHAJIM3a U COIMOCTABIICHUS BCEH
COBOKYITHOCTH UMEIOIIINXCS JJAHHBIX, B TOM YHCJIE MyOIMKYEMBIX B HAYYHOU JINTEPATYpE.

B mporiecce m3yueHus: MaHHOW MUCIHUIUIMHBI ACUPAHT PACHIUPSIET U YIUIyOJSeT CIEAYIOIre
KOMITCTCHIIHH:

— TIK-1 (crmocoOHOCTh TPOBOAWTH HAyYHBIC HCCICIOBAHUS B 00JaCTH MEXaHUKH
nedopmupyemMoro TBEPIOrO TENIA).

B pe3ynbrate u3yueHus: AUCUUTUTHHBI O0YUYaIOUTUIICS TOKEH
3HATh

— OCHOBHBIE TEOPETUUECKHE TTOJIOKEHUS U MPUHIIUIIBI, JISXKAIINe B OCHOBE (DU3UUECKUX METO-
JIOB HCCJICIOBAaHUS,

— BKCHEpPUMEHTAJbHBIE MOAXOAbI U METO/IbI, IPUMEHAEMbIE IPU UCCIEAOBAaHUMU TBEPAOIO Tea,
JKHJIKOCTH WJIM Ta3a.

— METOJbl KPUTHYECKOTO AHAJIN3A U OLIEHKH COBPEMEHHBIX HAYYHBIX IOCTUKEHHH, a TAKXKE Me-
TOABI TEHEPUPOBAHUSI HOBBIX HCH NPH PEIICHUHN UCCIICI0BATEILCKUX U MPAKTHYECKUX 3aja4, B 00-
JIACTU MEXAHWKHU CIIOMIHBIX CPell, B TOM YHUCIIE B MEKIUCIUIUIMHAPHBIX 00JIaCTAX.

yMeThb

— MPUMEHSTH NOJIyYEHHbIE 3HAHUS TP BBINOJHEHUHU MTPAKTUUECKUX 3aaHU, pacyeToB, OCBa-
MBaTh BOINPOCHI, BEIHOCUMBIE HAa CAMOCTOSITEIbHOE U3YUCHHE;

— aHAJIM3UPOBATh AIbTEPHATUBHBIE BAPUAHTHI PEIICHHS UCCIICOBATENILCKUX U MPAKTHYECKUX 3a-
Jla4, TeHEpUPOBATh HOBBIE MJIEH U OLIEHUBATh MOTEHIIUAJIbHBIE PUCKH, CBS3aHHBIE C UX pealln3alueil.

BJaJEeTh

— MetojgamMu GopMalii3aly 3a7a4 U aHaIN3a uMeroleicss nHpopmanuu (pe3ysbTaToB Mexa-
HUYECKUX U (PU3UYECKUX IKCIIEPUMEHTOB);

— MPAKTUYECKUMHU HaBbIKAMU U 3HAHUSIMU MCIOJIb30BaHUS PE3yJIbTaTOB COBPEMEHHBIX UCCIIe-
JIOBaHUH B TaHHOU 00JIACTH,

— CIOCOOHOCTHIO MPUOOPETATh HOBBIE 3HAHUS, HCIIONB3YsI COBPEMEHHbBIE 00pa3oBaTeIbHbBIE U
nH(pOpPMaAIMOHHBIE TEXHOJIOTHH, U3J1araTh MaTepua B sSICHOW U TOCTYIMHOU (HopMme;

— HaBbIKAMHU IJITAHMPOBAHUSI HAYYHOTO UCCIEIOBAaHMS, aHAIU3a MOJYy4YaeMbIX pPE3yJIbTaTOB U
(GhOpMyJIUPOBKHU BHIBOJIOB,;

— HaBBIKaMHU KPUTUYECKOU OICHKHU 3((HEKTUBHOCTH PA3IUYHBIX METOJOB U TEXHOJIOTHI Hayd-
HOM KOMMYHHUKAIlMHU Ha TOCYAAPCTBEHHOM M MHOCTPAHHOM S3bIKaX

3agayamu yuyeOHOIN JUCHUIUIMHBI SBJISIOTCS OBJIaJleHUE METOJaMHU U NMpUeMaMH OCTaHOBKU U pe-
MCEHUA UCCIICAOBATCIILCKUX U TPAKTUICCKUX 3aJa9 MCXaHHUKU CIIOIIHBIX CPEH, a TAKIKE M3yquHe:
— OCHOB U (pM3MYECKHX MPHUHIIMIIOB COBPEMEHHBIX dKCIIEPUMEHTAIBHBIX METO/IOB aHAN3a
CTPYKTYPBbI, COCTaBa U CBOMCTB CILUIOIIHOM CPEIbI;
— MaTeMaTh4yeckoil oO0pabOTKM OSKCIEPUMEHTAJIBHBIX pe3yJbTaTOB HCCIEAOBAHUS U
HUHTCpHpPCTAllNA MTOJYUCHHBIX JaHHBIX.

HpeuMeTaMn OCBOCHUS JUCHUIIJIINHBI IBJISIIOTCS:



— COBpeMEHHas (pU3uUecKas anmaparypa u 000pyaoBaHHeE;
— COBpPEMEHHBIEC METObI AaHAJIN3A TIOBEPXHOCTH KHUIKOCTH, Ta3a M TBEPAOTO TeNa;

— MCTOJHUKa pa6OTLI C IporpaMMHBbIM O6€CH€‘ICHI/ICM, OCYIICCTBIIAOIIEM MATEMATHYCCKYHO

00paboTKy pe3ynbTaToB,
— IIpaBUJia OpraHvu3alviy HAYy4YHbIX HCCHCHOBaHHﬁ;

Ces3b ¢ npeameCTBY OIIMMHU JTUCIHUIIVIMHAMHA

Kypc npeanonaraer Hanuuue y acnupaHTOB 3HAHUM MO0 MEXaHUKE KUAKOCTH, ra3a U IUIa3MBbl,
neopMHPYEMOTo TBEPJOTO Tella B 00bEME MpOrpaMMbl BBICHIETO MPOQecCHOHAIBLHOr0 00pa3oBa-
HUS. YMEHHUS pelaTh KOHKPETHBIC 33]aul BbIUMCIUTEIFHOM MEXaHUKH Ha OCHOBaHUH TEOpETHYE-

CKMX 3HaHUH C IPUMEHEHHEM COBPEMEHHBIX MHKCHEPHBIX KOMIIBIOTEPHBIX IIPOTPAMM.

CBs3b ¢ noCJICAYIOIIMMHU TUCHUIITIMHAMHA

3HaHUS ¥ HABBIKH, TOJTYYCHHBIE aCUPAHTOM MPH U3YUCHHUH JAHHOTO Kypca, HEOOXOIMMBI IPU
pabote Haj quccepTaiuei U npu e€ Hanmucanuu 1o cueruanbHoct 01.02.04 — Mexanuka nedopmu-

pyeMOoro TBEpJI0ro Tea.

4. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHUS Y4eOHOI M CIHMIIJIHHBI

VYyeOHnas aucuunianHa odecrneynBaeT GpopmupoBanue yactu komnerenuui [1K-1.

Jucnuninnapuas kapra komnerenuum IK-1

Kon ®opmyIMPOBKA KOMIIETEHIIUH
IIK-1 CrocoOHOCTh MPOBOJIUTH HAy4YHBIC HCCIICOBAHMS B O0JACTH MEXaHHWKHU
nedopMupyeMoro TBEPIOTo Tena
Kon ®opMyIMPOBKA TUCHUIIHHAPHOH YaCTH KOMIIETCHIMHU
CnocoOHOCTh MPOBOAUTH IKCIIEPUMEHTATBHBIC U TEOPETUUECKHIE
IK-1. MCCJIeTOBAHMsI, HAIIPaBJICHHbIE HAa Pa3paOOTKy HOBBIX MPUHIIUIIOB U
b1.B./IB3.2 METO/I0B (PU3NUECKUX U3MEPECHHM, a TAKIKE K CO3/TaHUIO HOBBIX MPUOOPOB U
YCTPOMCTB JJIsl M3yUeHUs] PU3NUYECKUX SBJICHUHN U MPOIIECCOB

TpeﬁoBa}mn K KOMIIOHCHTHOMY COCTaBY YaCTU KOMIICTCHIUH

Hepeqeﬂb KOMIIOHCEHTOB

Buasbl yuedHoit

CpeacrBa oueHKH

padoThI

B pe3yabTare 0CBOCHUSI KOMIIETEHINH Jlexuuu, VYcTHbIi onpoc ams
acCnUpaHT: CaMOCTOSATEIbHAS TEKYIIEeTo U
3naer: paboTa acmupaHTOB | MPOMEKYTOYHOTO
- METOJOJIOTHIO, KOHKPETHBIE METO/IbI U TpUeMbl | 10 U3YICHUIO KOHTPOJIA.

HAyYHO-UCCIICI0BATENILCKOI paboThl B o0mact | TCOPCTHECCKOTO

MeXaHuKu JeGOopMUpyeMoro TBEpAOro Tena | Marepuaia

(OCHOBHBIE COBPEMEHHBIE TEOPUHU IPOILIECCOB

ne(opMUPOBAHUS U paspylieHus,

B3aMIMOJICHCTBUS CTPYKTYpbl MaTepuana W

BHEIIHUX TMOJEH pa3IMYHON TpPUPOABl U

WHTEHCUBHOCTH, METO/bI OITUCAHUSI ITPOLIECCOB

nedhopmupoBanusi, (a3oBBIX U CTPYKTYpPHO-

KMHETHYECKUX TIEPeXOJO0B B  Marepuae)

(B3 IIK-1).
Ymeert: CamocrositenbHass | BeimonHenue
- CTaBUTb 33Ja4y H HPUMCHSITH COBPEMCHHBIC pa60Ta WHANBUAYAJIbHOT'O

METOJIBI (4uCIICHHBIE, aHaJuTU4YecKue, | ACIIMPAHTOB, IUIaHa acllupaHTOB B




3KCHepI/IMeHTaHBHBI€) IJId pCHICHUA 3a1a4 B

BEJICHUE TEKYIIEH

JacTu myOauKanui u

(B IIK-1).

IIOArOTOBKA OTYCTA,

obnactu MEXaHUKHU negopmupyemMoro | Hay4HO- y4acTus B
TBEPIOTO TENA C YUETOM SBOTIONMH CTPYKTYpBI | MCCIEI0BATENBCKOM | KOHPEPEHLHsIX
Marepvajla M BHEIIHUX  BO3JACUCTBUI paboThl
pa3IM4YHOM  NPUPOABI WU  HMHTEHCUBHOCTH
(Y IIK-1).

Baageer: CaMmocTosTenbpHast Brimonnenune

- METOJaMHU PEeIICHHUs 3a7a4 U aHaJIu3a MpoodeM pabota WHANBUAYaAJIBHOT'O
MEXaHHUKH JIe(hopMHUpyeMOro TBEPIOTO Tela 4CIIMPAHTOB, IJ1aHa aClIMpaHTOB B

YacTH MyOJIuKaui 1

BE/ICHHE TEKYILEH | yJacTHs B
Hay4yHO- KOH(epeHIHIX
MICCIIEZIOBATEIbCKOM

pabOTHI

5. CTpykTypa yueOHOM TMCUMILIMHBI 10 BUAaM U ¢gopMam yueOHOH padoThl

O0BEM 1 BuBI yaeOHOU pabOTHI

o . TpynoémkocTh, 4
N Buabl yueoHoii paéoTnl pYA 2
ILII. 10 ceMecTpam BCero
3
1 2 > > 4
1it 21
1 | AyauropHas padora 14 - 14
- nexruu (JI) 14 - 14
- npaktudeckue 3ansatus (113) - - -
- ygactue B J1abopatopHbix cemuHapax (C) 9 9
2 KonTpoJb camocrositesibHoi padoTsl (KCP) - - -
3 | CamocrosiTeabHas padora (CP) 29 52 81
- U3yYEHHUE TEOPETHUYECKOTO MaTepruasa 29 52 81
4 | UtoroBasi arrecTanus 1o JMCUUIIHHE: 9 9 4
3auém
5 | TpyaoéMKOCTh AMCUMILIMHBI, BCEro: B yacax (4) 54 54 108
B 32a4€THBIX eqnHnnax (3E) 1,5 1,5 3
6. Conep:kanue y4eOHOI JHCIMIIIMHBI
6.1 Moy abHbIH TeMATHYECKHUIl NJIaH
TemaTHuecKuil mIaH M0 MOAYJISIM y4eOHOW AMCHUIUIMHBI
Ho KoumnuectBo yacos (ouHast popMa 00yueHHs)
"~ | Homep camo-
Mme Home a as1 padora 3
P pas- P yauTopas pador uroro- | cros- | Tpyroém-
yueo- TeMbl
Jejia Bafd aT- | Telb- KOCTb,
HOI0 AUCIH-
AUCIHU- TecTa- | Has u/3E
Mo- mJIHHBL | peero | JI (I3 | C | KCP
IIMHBI U pa-
Ay
oora
1 2 3 4 5 6 7 8 9 10 11
1 Brenenue 1 1 - - - - - 1
1 1 2 1 - 1 - - 12 14




2 3 2 - 2 - - 11 14
3 3 2 - 1 - - 12 15
4 3 2 - 1 - - 12 15
5 3 2 - 1 - - 12 15
6 4 2 - 2 - - 11 15
7 4 2 - 2 - - 11 15
HToro no moay.tio: 23 14 9 81 104
HTorosas arrecranus 4 4
Bcero: 23 14 9 4 81 108/3

6.2 Coaep:xaHue pa3aesioB U TeM YUeOHOU THCHUTIINHBI

BBeaenue.

J—1mu.

Opranuzanus yueOHoro mpoiecca. OCHOBHbBIE TIOHATHS, TEPMUHBI U onipeenenus. [Ipeamer u
3aJla49d JUCIMITIINHEL.

Pa3pea 1.

J-134.,C—-949,,CP—-81u.

Tema 1. OOmue MeTo bl U3MepeHus pu3nueckux BeauuuH. Mcropus pa3BUTHS METOJIOB 3KC-
NepPUMEHTaIbHOW MEXaHUKH.

Tema 2. JIocTOBEpHOCTh U KPUTEPUU TOYHOCTU M3MepeHuil. CiyuaiiHbie coObiTus. [lonsTHe
BEPOSTHOCTH. DproauyHocth. Koppensuronnas GyHKIus ciydaitHoro mpoiecca. CrainoHapHbIe
ciy4daiinble mpoueccel. CriekTpanbHas INoTHOCTh. Teopema Bunepa-XununHa. TexHuKa oLeHKH na-
paMeTpOB IPU ACUMMETPUYHBIX PACIPEIEICHUAX OrPEUIHOCTEN.

Tema 3. Metoapl aHanu3a pe3yabTaToB (PU3NYECKUX U3MEPEHUN. AHAIUTHYECKAs alllPOKCH-
Maiusl pe3yJbTaTOB M M3MEPEHUH. AHanuTHYecKas annpoKCHMallus pe3yJbTaTOB M H3MEPEHUH.
Oypbe-ananu3. Baiisnetnslit ananus. [IpsMeie u o6paTHbie 3anaun. HekoppekTHbIe 3a1a4H.

Tema 4. OCcHOBBI SKCIIEPUMEHTAIBHON MeXaHUKU. MojenupoBaHue GpU3HUECKUX MpPOIECCOB.
VYuer BnusHUS NpubOpa Ha pe3ysbTaThl H3MepeHuil. MoaenupoBaHue ¢ y4eToM 0COOEHHOCTEH HC-
MIOJIB3YEMBIX JIE€TEKTOPOB. MOAEIN MEXAaHUYECKOTO MTOBEACHUS MaTEPUAIIOB: MOJIEIN yIPYroro Imo-
BEJICHUSI MaTepUaJIOB, MOJIEINU MJIACTUYECKOT0 Ae(POpPMUPOBAaHUS MaTepHaliOB, MOJIENH BA3KOYIPY-
roro n1eoOpMUPOBAHUS MAaTEPUATIOB.

Tema 5. OOmas XapakTepUCTUKA COBPEMEHHBIX HCIBITATENbHBIX KOMIUIEKCOB. OCHOBHBIE
BU/IbI YIIPABIISIEMOT0 BO3AEUCTBUS Ha 00pa3ell: pacTsyKeHUe-CokaTue, KpyueHHe, CJI0KHOE HarpysKe-
Hue (pacTsHKEHHE-CHKAaTHE U KPYUEHUE), IBYXOCEBOE PACTSKEHUE-CHKATUE, CII0KHOE HaNpPsSKEHHOE
cocTosiHUE (pacTsKEeHHE U KpydyeHue TpyOdaThix 00pa31oB C BHYTPEHHUM JIaBJICHHEM ), BO3/IEHCTBUE
HU3KHX U BBICOKUX TEMIIEPATYp, arPECCUBHBIX CPEJ] U MHBIX (PU3UKO-XUMUYECKUX (PAKTOPOB.

Tema 6. CpencTBa KOHTPOJISI HArpy30K W MepeMelleHni, aHaimm3a nojiei aedopmaruii. Cu-
CTEMHBII 0030p U aHaIM3 OyIyIIEro aKTyaJlbHBIX HAIIPABICHUH HKCIIEPUMEHTAIBHON MEXaHUKH J1e-
(bopMHpyEMOro TBEPAOTo TeJla, TEXHUKU U TEXHOJIOTHH HCcCIeI0BaHN TOBECHUS YIPYTUX, IJIaCTU-
YECKUX U BA3KOYIPYTMX MaTEpUaOB.

Tema 7. ABTomMaTH3alus Hay4yHbIX HccienoBaHuil. Co3gaHne KOMIUIEKCHBIX YCTaHOBOK. O0-
mue tpedoBanus. O6padorka nnpopmarmu. Criocodb! BIBOAA HH(GOPMAIMK B pEaIbHOM BPEMEHHU.
HaxomnneHnue 3kCriepuMeHTalIbHBIX IaHHBIX, CO3/IaHHE OAHKOB JAHHBIX.

6.3 Ilepeuennb TeM ISl IPOBEIEHUSI CEMUHAPOB

CeMuHapckoe 3aHATHE Kak (popma TpyMImoBOro OOy4eHUsS MPUMEHSETCS sl KOJUIEKTUBHOMN
popabOTKH TeM YU4eOHOH TUCITUTUTHHEI, yCBOSHUE KOTOPBIX OINPeIeiaeT KaueCTBO MpodeccrnoHab-
HOU IIOATrOTOBKH, OJI4A O6CY)KI[CHI/IH CJIOKHBIX pas3gcyioB, HaI/IGOHCG TPYAHBIX IJISI UHAUBUAYAJIbHOT'O
MIOHUMAaHHS U YCBOCHUSI.



B yactHOCTH, acniupaHTaM mpejiaraeTcs MoAroTOBUTh pedepaThbl Ha CIEIYIONINE TEMBI:

Tema 1. [lnanupoBanue sKcriepuMenTa. BoIOOp MeTo1a 1 TEXHUYECKUX CPEJNICTB, MOMCK ONTH-
MaJIbHBIX YCIIOBUH M 3HAUEHUI NTapaMeTpOB 00BEKTA UCCIICIOBAHMUS.

Tema 2. CpeacrtBa M3MEpeHUH, UX BUAbl U OCHOBHBIE METPOJOTHYECKHE XapPAKTEPUCTUKH.
EnuncTBo n3mepenuii. HopmatuBHas u mpaBoBasi OCHOBA.

Tema 3. OCOOCHHOCTH U3MEPEHUS OBICTPOIIPOTEKAIOIINX MPOLIeCCOB. MeTOIbI 00pabOTKH JKC-
MEPUMEHTAIbHBIX JaHHBIX.

Tema 4. OCHOBHbBIE MEXaHUYECKUE XAPAKTEPUCTUKU BEIIECTBA U METOIbI UX ONPEICICHUSI.

Tema 5. [TpuHUMI AEHUCTBUS M YCTPOHCTBO 3JEKTPOMEXAHMYECKHX, CEPBOTUIPABINYECKUX,
ANEKTPOIMHAMUYECKHUX UCTIBITATEIbHBIX CUCTEM.

Tema 6. OnTHYeCKU METOT aHAIU3a MTOJIEH CKOPOCTH B KHUIKOCTAX M ra3ax, moyeu nedopma-
ruii. CocTaB ¥ IpUHIMI paboTHl UPPOBON ONTUYECKOH cHcTeMbl. MeToa Koppemsiiuu u(pOBEIX
HN300pakKeHHI.

Tema 7. OCHOBHBIE IPUHIIUITBI TIOCTPOSHUS TPUOOPOB AJIsI U3MEPEHUN (HPU3HUECKUX BEITMUUH
B 33JIJaHHOI 001aCTH (PU3UKH.

6.4 IlepeyeHb TeM J1a00PATOPHBIX PadoT
JlaGopatopHbie pabOTHI HE MPETYCMOTPEHBI.

6.5 Coaepxxanue caMoCTOSITeJIbHOW PadoThI ACNIMPAHTOB
CamocrosTenbHas paboTa aCIMPAHTOB 3aK/II0YACTCS B YTEHUH PEKOMEHIyEeMOM JINTepaTyphl U

B IPUMEHEHUU YCBOEHHOIO arlrapara Ipu padoTe HaJ AuccepTalei.

6.6. YuacTue B HAy4YHBIX MEPONPHUATHSX PA3TUYHOI0 YPOBHS

Ne
[TosmHOE Ha3BaHKWE MEPONPUATHS
n/n
1 [lepmckuit rugpoarHamMuyeckuii cemunap, Hayunsiii cemunap « IMCC YpO PAH»
2 3UMHSIA 1IKOJIa 110 MEXaHUKe CIUIOMHbIX cpef, T. [lepmsb, « MMCC YpO PAH» (kax-
JIbIC JIBA T0J1A)
3 Bceepoccuiickas KoHpepeHIMs MOJIOIBIX YUeHbIX «MaTteMaTuueckoe MOJIeIupOBaHHe
B €CTECTBEHHBIX HayKax», I. [lepmb, [IHUITY (exxeroanas)
4 Bcepoccuiickast koH(epeHIUs MOJI0IbIX yueHbIX « HepaBHOBECHbIE MpoLIECCHI B
CIUIOLIHBIX cpefax», I. Ilepmp, [ITHNY (exeronnas)
5 VYyactue B Poccuiickix U MeXIyHapOJHbBIX KOH()EPEHIMSIX Pa3IMYHOrO YPOBHS
6 Yuyactue B npoektax PH®, POOU (nHauBuayaibHO)
7. MeToau4yeckue yKa3aHus 0 U3y4YeHHUIO JTUCIUTIMHbI
AcnmpanTtam

N3yyenne yueOHOMN JUCIMILTUHBI TOJKHO IPOBOAUTHCS cucTeMaTruecku. [locie uzyuenus ka-
KOro-1100 paszena 1no yueOHUKY MM KOHCIIEKTHBIM MaTepHuajgaM pPeKOMEH]yeTCs 10 MaMsTH BOC-
IIPOU3BECTH OCHOBHBIE TEPMHHBI, ONPEEIICHNUS, TOHATH pa3aeina. K BbINOIHEHNIO 3aJaHU TIPUCTY-
[aTh MOCJIE CAMOCTOATENBHON pabOThI 110 U3YUEHUIO TEOPETUIECKUX BOIIPOCOB.

[Tpu camocTOSITENbHON HAYYHO-HCCIIEI0BATENBCKON paboTe MPOBOAUTH 3HAKOMCTBO C OCHOB-
HOW M JIONOJHUTEJIBHOW JIMTepaTypol, BKIIIOYAs CIIPaBOYHbIC M3JaHMs, 3apyOeKHble MCTOYHUKHU,
KOHCIIEKT U T.J.; COCTaBJIATh aHHOTALMU K IIPOYUTAHHBIM JINTEPATyPHBIM UCTOYHHUKA; IIUCATh Pa3-
JIeNbI TJIaB Hay4YHO-HCCIIEA0BATEIbCKON pabOThl; MPOBOJUTH CAMOKOHTPOJIb OCBOEHHUS MPOTrpamMM-
HOT'O MaTepuaa.



[Tpu moAroTroBke K ceMUHApy MPOBOJHUTH aHAIU3 JIMTEPATypHBIX MCTOYHUKOB HA 33JaHHYIO
TEMY; KpaTKO M3JIOXKHTh UX colepkaHue, 0000muB yueOHbIil Matepuan. Ha ceMuHape mocie BbI-
CTYIUICHUS JIOKJIAUUKa, IPOAHATU3UPOBAB (haKThl, BECTH ITUAJIOT C IIPETOIaBATEIeM M KOJUICTaMH,
JI0Ka3aTeIbHO PacCyKIaTh, BEIIEIATh U (POPMYIUPOBATH MPOOJIEMBbI, HAXOJUTH IMYTH UX PEIICHUS.

Heo0xoauMo NOMHHTE, YTO Pe3yNIbTaThl padOTHl KOHTPOIUPYIOTCS MPEIOAaBaTEIeM 1 yUUThI-
BAIOTCS TIPH aTTECTAIUH.

HpenonaBaTe.}mM

IIpenonaBaTesnto HEOOXOAUMO CUCTEMATUYECKH KOHTPOJINPOBATh PE3YJIbTaThl CAMOCTOSTEIb-
HOU pa0OThI M YYUTHIBATh UX MIPU aTTECTALIUU CTY/ACHTA.

IIpenonaBaTesnto BaXXHO MIOMHMTB, YTO OPraHU3alUs cCEMUHapa TpeOyeT NPEeKPacHOro BiIajie-
HUS MaTepuanoM, OBICTPOH peakIuy Ha coJiepKaHue U popMy IMoJa4uH U, YMEHHSI pacrpeieuTh
BpeMs CTYACHTOB U OpPraHU30BaTh pabOTy BCEro KOJJIEKTHBA y4eOHOH Ipymnibl, yaenss BHUMAaHUE
KQKIOMY CTYJIEHTY, HayYUTh WX HCIIOJIb30BATh 3HAHUS, MOJYYEHHBIE Ha JIEKIMSIX, U MaTepUalIbl
Hay4YHBIX UCCIIEOBAHNN.

Tembl ceMHHapOB JOKHBI OBITh MaKCUMAJIbHO MPUOJIMKEHBI K pEalbHBIM MOTPEOHOCTIAM
NPaKTUKU U YCIIOBUAM IpodeccuoHanbHo aedrenbHocTu. O0CyKIeHHEe OpraHU30BbIBATh TAKKM 00-
pa3om, 4TOOBI ACTIMPAHTHI MHTEHCUBHO OOINAIKCH MEXTy OO0 U ¢ IpernoaBaTeieM Yepe3 akTHBHU-
3allMI0 UX MBICJIUTENILHON AEATeNbHOCTH, IPOOYKAEHUE UHTEpeca K 00cyk1aeMoil mpobiieme.

[Ipu mpoBeieHNH aTTECTALMU CTYIEHTOB BaKHO TIOMHHUTb, YTO CHCTEMATUIHOCTh, O0BEKTHB-
HOCTb, apryMEHTHUPOBAaHHOCTh — TJIaBHBIE NIPUHIMIIBI, HA KOTOPBIX OCHOBAHBI KOHTPOJIb M OLEHKA
3HaHui. [IpoBepka, KOHTPOJIb U OLIEHKA 3HAHUM CTyJleHTa TpPeOyIOT yuyeTa €ro MHAMBUAYAIbHOTIO
CTHWJISL B OCYLIECTBICHUN YU€OHOH JesTeIbHOCTH. 3HAHNE KPUTEPUEB OLIEHKU 3HAHUHN 0053aTeIbHO
JUIS TIPETIOJABATENS U CTYICHTA.

8. O0pa3oBaTesibHbIE TEXHOJOIHH, HCIOJIb3yeMble 1J1s1 POPMHUPOBAHUS KOMIIETeHIIU

Jlsisl yCTIeIHOr0 OCBOEHUS JUCHUIUIMHBI IPUMEHSIOTCS pa3iMyHble 00pa30BaTesIbHbIE TEXHO-
JIOTHH, KOTOPbIE 00€CIIeYNBAIOT JOCTHKEHUE TUIAHUPYEMBIX PE3y/IbTaTOB COTJIACHO OCHOBHOM Mpo-
(beccroHanbHON 00pazoBaTeIbHON MPOTrPAMMBI.

B xone aynutopHo# paOoThl IpenojaBaTelb BEAET AUAJIOT C aClIMPaHTaMU, 337aeT BOIIPOCHI,
HallEJICHHBIC HA aKTUBU3ALUIO IIPOLIECCOB YCBOCHU MATEpHalla, a TAKKEe Ha Pa3BUTHUE JIOTHYECKOTO
MblnuieHHd. [Ipenonasarens 3apaHee HaMe4yaeT CIIMCOK BOIIPOCOB, CTUMYJIUPYIOLIMX aCCOLIMATUBHOE
MBIIIJICHUE U YCTAHOBJICHUS CBA3EH C paHee OCBOCHHBIM MATEPUAIIOM.

[IpoBenenue ceMMHapOB OCHOBBIBAETCS HA METO/I€ OOYUYEHHUSI, TPU KOTOPOM HapsIy C HalpaB-
JSIFOIEH POJIBIO MPENOAaBaTelis aCIUPAaHT BEI€T HHTEHCUBHYIO CaMOCTOSITENbHYI0 paboTy. OCHOB-
HOM IIEJIbI0 CEMHUHAPCKOI0 3aHATHA SBJSIETCS YIIyOJeHUe, 3aKpeIIeHne U MOJHOE YCBOGHUE TOrO
MaTepHaia, B KOTOPOM JIEKIIMS OPHEHTUPOBAJIa CTY/IEHTOB, Ha 0a3e YMEHHs CaMOCTOSITeNIbHOU pa-
00ThI C IUTEpPaTYpOl M APYTMMHU HCTOYHHKaMH. CeMUHapCKUe 3aHSITHUS MPOBOJAATCSA Kak 3apaHee
HOJTrOTOBJICHHOE COBMECTHOE 0OCY’KJCHHUE BBIABUHYTHIX BOIPOCOB C KOJUIEKTUBHBIM IOUCKOM OT-
BETOB HA HUX. DTOT BUJ 3aHATHUS YUYMUT BBICTYNATh C COOOIIEHUSAMH, YUUT TOYHO U JOKA3aTEIbHO
BBIpa)KaTh CBOM MBICIIU HA A3bIKE KOHKPETHOM HAyKH, aHATU3UPOBATh (PaKThl, BECTH JAUAJIOT, TUCKYC-
CHI0, YKPEIUISET UHTEPEC CTYJAEHTA K HAyKEe U HAYYHBIM HCCIIEJOBAaHUSM, CBSI3bIBATh HAYYHO-TEOPE-
THYECKHUE TOJI0XKEHUS C MPAKTUYECKON JEATEIIbHOCTBIO U MMPUYYAET K CaMOOOPa30BaHHUIO.

9. ®oH/1 O1LIEHOYHBIX CPEACTB

(I)OH,Z[ OLCHOYHBIX CPCACTB AJId MPOBCACHUA HpOMe)KYTOqHOﬁ arTeCTallu U TCKYIICTO KOH-
TPOJIA MPEACTABJICH B BUJC IIPUITOKCHUSA K pa60qeﬁ nmporpamMmme TUCHUITIINHBI.



10. YnpaBiieHne ¥ KOHTPOJIb OCBOEHHSI KOMIIeTeHIIHii

Texkymmnii KOHTPOJIb OCBOCHHS 32JAHHBIX TUCHUIIIMHAPHBIX YacTeill KoMIeTeHIHii

Tekymuii U1 NPOMEKYTOYHBIM KOHTPOJIb OCBOCHUS JUCHMUIUIMHAPHBIX YAaCTEW KOMIIETCHIIUH
npoBoAHTCS B hopme:

- YCTHOI'O Ompoca.

Py06e:xHbIii 1 MPOMEKYTOYHBII KOHTPOJIb OCBOCHHS 32IaHHBIX TUCHMILIMHAPHBIX YacTeH KOM-
neTeHnui

Py6exHbIif 1 TPOMEKYTOUHBIM KOHTPOJIb OCBOEHUS AUCHUIIMHAPHBIX YacTel KOMIETeHUIUN
npoBoauTCs B hopme:

- YCTHOT'O Ompoca.

HNToroBplii KOHTPOJIb OCBOEHHS 3aJAHHBIX JUCHMIUIMHAPHBIX YacTell KOMIIeTeH NI

1) 3auér

VYcnoBus mpocTaBiaeHus 3a4€Ta 1Mo JUCHUIUIMHE:

- 3a4€T MO AUCIHUIUIMHE BBHICTABJISIETCS TI0 UTOTaM IIPOBEIEHHOTO aTTECTAIIMOHHOTO UCTIBITAHUS
1o OusIeTaM U KOHTPOJIS CAMOCTOSTEIIbHOW PabOTHI.

2)JK3aMeH

He mpenycmorpen.

11. YuebHo-MeTOAMUYECKOE M HH(POpPMALIMOHHOE 00ecieYeHUe JUCIIUIIIMHBI

[lepeueHb OCHOBHOM U JOMIOJIHUTENbHON YUEOHOM JINTEpATyphl

bubéanorpaguyeckoe onucanue
Ne (aemop, 3acnasue, 610 uzdanus, mMecmo, U30aAMeENbLCMEO,
200 U30AHUS, KOJUUEeCMBO CIMPAHUL)

KoaunuecTtBo
W | IK3eMILISAPOB
B OMO0JIHOTEKe

1 2

1 OcHoBHas1 JIMTEpaTYpa

Bunbneman B.O., TperbsaxoB M.II., TpetssikoBa T.B., Byns6osuu P.B., Crno-
1 | BuxoB. C.B. DkcrnepuMeHTaIbHbIE UCCIEIOBAHUS CBOMCTB MaTEepHAIOB IpU 10
CJIOKHBIX TepPMOMEXaHNIeCcKux Bo3aercTus. M.:@uszmatiut. 2012, 204 c.

VYaiitxays JI. Merponorus noBepxHocTeil. [IpuHIUIIBI, TPOMBILICHHBIE Me-
2 | Tomel ¥ IPHOOPHI, TIEp. ¢ aHTI. YUeOHO-CIIPAaBOYHOE PYKOBOACTBO. M3marens- 10
cknit oM "MaTemrext". 2009, 72c.

Jangay JI. /., Jludmun E.M. DnexktpoanHamMuka CruiomHbix cpen. M.: duszma-
3 | Tut, 2005, 656 c. 10
https://rusneb.ru/catalog/000199 000009 002790251

®omun J1.B. DxcnepuMeHTaIbHbIE METOAB! (PU3UKHU TBEpOro Tena. MocKBa;
4 | bepiun: Iupexkt-Menna. 2014, 186 c.
http://biblioclub.ru/index.php?page=book&id=259074

2 JlonoJIHUTeIbHAS JIUTEPaTypa

Cmupaos-AnsieB I.A. ConpoTuBiieHHe MaTEpPHAIOB IJIaCTHYECKOMY nedop-

! mupoBanuio. JI.: Mamunoctpoenue. 1978, 368 c. 10
2.1 YyeOHbIe M HAYYHbIE U3AHMS
2.2 llepuoanyeckue U3IaHUs
1 Kypnan «BerauciurenpbHas MEXaHUKa CIUIOLIHBIX CPEI»

http://www2.icmm.ru/journal/cont.htm

2 | Xypnan «13ectust PAH. Mexanuka TBeporo Tenay,



https://rusneb.ru/catalog/000199_000009_002790251
http://biblioclub.ru/index.php?page=book&id=259074
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http://mtt.ipmnet.ru/ru

Kypnan «M3Bectust PAH. Mexanuka ®UJIKOCTH U Ta3a»
http://mzg.ipmnet.ru/ru

Bectauk [THUITY. «Mexanukay xypHai / [lepMckuii HAlIMOHATBHBIN KCCIIe-
JI0BaTEIbCKUI NoMUTEXHUYecKuil yHuBepcuret; [lox pen. A. A. TamkuHoBa.
- [Tepmb: U3n-so ITHUITY, ¢ 2012 r.
htto://vestnik.pstu.ru/mechanics/about/inf/

Bectauk I[ITHNY. «®usuka» xypuai / [lepMckuii rocy1apcTBEHHBIN HAIIHO-
HaJIbHBIN HCcleoBaTeabCKuil yHuBepeuTeT; [log pea. B. A. JIémuHa. -
ITepmb: U3a-Bo I[ITHUY, ¢ 2016 T.

http://press.psu.ru/index.php/phys/index

2.3 HopMaTHBHO-TeXHHUYECKHE U3TAHUS

2.4 OpunuanbHble U3TAHUS

2.5 DaexkTpoHHbIe HHPOPMAIIMOHHO-00pa30BaTeIbHbIE Pecypchl

DnekTpoHHas 6ubmoreka qucceptaruii PI'b
http://diss.rsl.ru

Hayunas snexrponnas 6udanorexa PUHI (Elibrary)
http://elibrary.ru

Hayunas snexktponHas 6ubianoreka ScienceDirect
https://www.sciencedirect.com/

Hayunas snexktponHas Oubnuoreka SpringerLink
https://link.springer.com/

Hayunas snexrponnas oudianoreka Elsevier
https://www.elsevier.com

ITonmHoTrexcroBas MYJIbTHAUCHUITIIMHAPHAA Oasza JAaHHBIX I[I/ICCGpTaIII/Iﬁ
ProQuest Dissertations & Theses Global http://proquest.com/pgdtglobal/dis-
sertations

YHI/IBepCI/ITeTCKaSI I/IH(I)OpMaI_[I/IOHHaH cuctema Poccus
https://uisrussia.msu.ru/

VYHuBepcurerckue oubnunoreku . [lepmu

http://biblioclub.ru/
http://pspu.ru/university/biblioteka/jelektronnye-resursy-biblioteki
https://perm.hse.ru/library/
http://biblioteki.perm.ru/main/index.html?id=34

Hayxomerpuueckas u pedeparuBHas 6a3za JaHHBIX Scopus
https://www.scopus.com

10

DnexkrponHas 6a3a ganusix Web of Science
http://apps.webofknowledge.com

11

HanmonanwsHas siexkTponHas 6ubauorexa
https://H36.pd/

Crern

12. MaTepuajbHO-TEXHHUYECKOE 00ecnieyeHne, He00OX0IMMOii IJIsl OCYIIeCTBICHUsI

00pa30BaTeIbHOIO MpoIecca 1Mo JHCHUTINHE

AJIBHBIC TTIOMCIICHWA U ITIOMCUICHUSA JIJIs CaMOCTOSITEILHOMN pa6OTBI

Ne
ILII.

IHoMmelmenus

IIpuHamieKHoOCTh
HasBanmne P A

1

2 3

(kagenpa) ayAUTOPUH




11

1 JlexoHHAast MyJTbTUMETUAHAS BOH ay1.203
ayIUTOpUS

5 JleknmonHast MyJIbTUMEIUIHAS «MIMCC YpO PAH», ayn.233
ayIUTOpHUs xopr. b

13 Ilepevyennb nHGOPMANMOHHBIX TEXHOJIOTHil, HCIIOJIb3YeMbIX NPH NPOBEAEeHUHU

NMPaKTHKH
O06pa3oBaTeIbHbIN IPOIECC MPEINOoIaracT UCIIOIb30BaHUE JUIIEH3MOHHOTO IPOTPAMMHOTO 00ecTIe-
4YeHUs U MH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

HepequL JIMICH3UMOHHOI'O ITPOIrpaMMHOI'0 oOecreyeHus

Ne | Bun yuebnoro | HaumenoBanue npo- | Homep noroBopa na | Hasnauenue
ILII. | 3aHATHUSA I'PaMMHOTO TPO- NOKYIIKY JIMIIEH3UH | IPOTPaMMHOTO
JTYKTa MIPOJTYKTa
1 [Mpaktuyeckoe | RadExPro Plus 180530-1 ot MonenupoBa-
18.06.2018 Hue reodusu-
YEeCKHUX Mpo-
IIECCOB
2 | [Ipaktrueckoe | ZondRes 337.04/2019/74 ot | MonenupoBa-
15.11.2019 HUE reor3u-
YEeCKHUX Mpo-
IIECCOB
3 IMpakTrueckoe | Kaspersky total secu- | A0019369661 ot besomacHocTh
rity 14.08.2019 JIAHHBIX
4 [Ipaktrueckoe | COMSOL Multiphysics | cereas nunensus Mopaenuposa-
(FNL) Ne9600871, lo- | HEEC MEXaHU4EC-
rosop 43/17 ot CKHX ITpOIIeC-
11.08.2017 COB
5 [IpakTHueckoe ANSYS Jorosop 08-110/2016 | MonenupoBa-
KAJI®EM Cu-Ait-Oc | HU€ MCXaHUYC-
ot 08.09.2016 CKHX ITIpOIIeC-
COB
6 | IIpaktmueckoe, | Office Standard 2013 | 93/14 ot 16.12.2014 | PaGota c Tek-
JlexnmonHoe Russian OLP NL Ac- CTOBBIMH JIOKY-

ademic Edition

MEHTaMH, TIpe-
3EHTALUSAMHA U
TadIuIaMu
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JIMCT PETUCTPALIMU U3MEHEHUI

Ne penakuuun
JOKYMEHTa

Onucanne U3MEHEHMI

ABTOD

[ara BcTymuieHus
B IEHCTBHUE
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