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1. HAUMEHOBAHUE JUCHUITJIMHBI

CoBpeMeHHbIE FKCTIEPUMEHTAILHBIE METOBI
(nonnoe HaumeHnosanue OUCYUNTUHDL)

2. MECTO JUCHUIIIUHBI B CTPYKTYPE OBPA30BATEJIBLHOM ITPOT'PAMMBI

Hucunmmina «CoBpeMeHHble 9KcrepuMenTaibibie MeToas» B1.B.JIB3.2 Bxoaut B Biok 1 u
OTHOCHUTCS K LMKITy JMCLUMIUIMH MO BbIGOpY BapuaTHBHON dacTH Moy 2 oOpa3oBaTesbHOl
NporpaMmel 1o HanpasiaeHuto noarotoBku: 01.06.01 — Marematuka U MexaHHWKa, HAPaBIEHHOCTh
Mexannka xuakoctn, rasa u niuasmel (01.02.05), u pazpaGoTana Ha OCHOBAHWH:
* (eaepanibHOro rocyapcTBEHHOTO 00pa30BaTENLHONO CTaHAapTa BBICHIEr0 06pa3oBAHMS,
YTBEPXKIAEHHOTO Tipuka3om MunucTepcTBa 0Opa3oBanus ¥ Hayku Poccuiickoit denepannn
«30» wmrons 2014 r. nomep mpukasa «866» o HanpasieHHo noarotoBku 01.06.01
«Maremaryika U MeXaHuKa (YPOBEHB MOATOTOBKH KaAPOB BbICIIEH KBaTH(QHKALIMH)»;
® KOMMNETEHTHOCTHOW Mmoxenmu BeimyckHuka OOIl mo nanpasnenuto nogrorosku 01.06.01
«MaremaTnka M MexaHWka» (ypOBEGHb MOATOTOBKH KaJIpoB BBICHIEH KBaTH(UKaLHH),
MPOrpamMMbl acrMpaHTypbl «MexaHuka )XUIAKOCTH, ra3a W IIIa3Mbl», YTBEPKIAEHHON «24»
ceHTa0ps 2019 1.5

® y4yeOHBIX MNIAaHOB OYHOH (OpMbl O0ydYeHMs 10 HampasjicHUio mnoarotoBku 01.06.01
«MaremaTnka M MexaHuka (YPOBEHb IMOATOTOBKH KaApOB BBICHICH KBaIu(pUKAINN),
nporpamm acrupantypel 01.02.05 — Mexanuka )HAKOCTH, ra3a U IIa3Mbl, YTBEPKAEHHBIX
«24» centabps 2019 r.;

® [PUMEPHOW TIPOrpaMMbl KaHIMJATCKOTO JK3aMEHa, YTBEPXKICHHOTO MMHHCTEPCTBOM

obpaszoBaHus U Hayku Poccuiickoit Denepanum.

Pabouas nporpamma corsiacoBana ¢ pa6oyeii nporpaMMoii AUCIUILINH

. T'mapoimHamMKKa HEHBIOTOHOBCKHX JKHIKOCTEN
2. JluHaMHKa MarHUTHBIX KUIKOCTEN

y4acTBylollel B pOpMHUPOBAHUM KOMIIETEHIMH COBMECTHO, € IaHHON AMCHUILINHOM.
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3. O0He moJI0KeHN s

Heab y4eOHOM TUCITUTUTMHBL

Hucnurnmuna «CoBpeMEHHbBIE SKCIEPUMEHTAIBHBIE METOIBD» SBIISIETCS YacThIO TOJITOTOBKH
HAYYHO-TIEJJAarOTUYECKUX KaJpoB BhICIICH kBanupukanuu. Kypc npenHasHaueH s 03HAKOMIICHUS
CTYJICHTOB C METOJIaMU U TIpHOOpaMu JIJIsl U3MEpEeHUH HU3UIECKUX ITapaMeTPOB JKUIKOCTEH, Ta30B U
TBEPJABIX TN, C METOJaMH aHAM3a U 00PaOOTKU IKCIIEPUMEHTABHBIX JaHHBIX, MMOJTYYCHHBIX MPH
BBITIOJITHCHHHM TE€Mbl Hay4YHO-KBaJTU(DUKAITMOHHOW pabOThI, U3YyUEHUS COBPEMEHHOU aImapaTypbl U
YCIIOBUH TMPOBENCHUS JKCIEpUMEHTa, (HOPMHUPYET YMEHHE ONTHUMAIBHO IMOAXOJUTH K BBIOOPY
METOJIOB JIJII PEIICHUS ITOCTaBJICHHBIX 3aJad, WHTEPHPETHPOBATb M TPAMOTHO OICHUBATH
OKCIIEPUMEHTAIbHBIC JaHHBIE, JIeJIaTh 3aKJIIOUCHUS HA OCHOBAHWU aHAJIM3a U COIMOCTABIICHUS BCEH
COBOKYITHOCTH MMEIOITUXCSI TAaHHBIX, B TOM YHUCJIC MMyOIMKYEMbIX B HAYYHOM JIUTEpaType.

B mporiecce m3yueHus: MaHHOW MUCHUIUIMHBI aCIIUPAHT PACIIUPSICT U YTIIyOJSeT CIeAyIoNne
KOMITETCHIIMH

— TIK-1 (criocoGHOCTh MPOBOIUTH HAYyYHbBIC UCCIICAOBAHUS B 00JACTH MEXAHUKH JKUAKOCTU U
ra3a, CTaBUTh M peuIaThb KOHKpPETHbIE (yHIAMEHTaIbHbIE M MPHUKIATHBIC 3a7aud MEXaHUKU
JKUJIKOCTH U Ta3a);

B pe3ynbrate u3yueHus: AUCUUTUTHHBI 00yUYaIOLIUIICs TOKEH
3HATh

— OCHOBHBIE TCOPETHUYECKUE IOJIOKCHHS W TIPUHITUIIBI, JISKAININE B OCHOBE (PH3UKO-XHMHUE-
CKHX METOJO0B MCCIEI0BAHNM;

— DKCIIEPUMEHTANbHBIE MTOJIX0/IbI U METO/IbI, IPUMEHIEMbIE MPU UCCIEIOBAHUN TBEPIOTO TeNa,
JKUJIKOCTH WJIM Ta3a.

— METOJIbI KPUTHIECKOTO aHAITN3a U OIICHKH COBPEMEHHBIX HAYUHBIX JIOCTIIKEHUH, a TAKIKE Me-
TOBI TEHEPUPOBAHMS HOBBIX UCH MPH PEIICHUHU UCCIICI0BATEILCKIX U MPAKTHYECKUX 3aja4, B 00-
JIACTH MEXAHWKH CIUIOIIHBIX CPEJl, B TOM YHCJIC B MEKIUCIMILUTMHAPHBIX 00JIaCTIX.

yMeThb

— TMPUMEHSTH MOTYYCHHBIC 3HAHUS TIPU BHITIOTHEHUH MPAKTUYECKUX 3a/IaHUH, pacueToOB, OCBa-
WBAaTh BOTPOCH], BBIHOCHMBIC Ha CAMOCTOSATEIHFHOE U3YUCHHUE;

— aHAJTM3UPOBATh ATLTCPHATUBHBIC BAPHAHTHI PEIICHUS UCCIICIOBATEIILCKIX U MIPAKTHUECKHX 3a-
Jla4, TEHEPUPOBATH HOBBIE UEU U OLIEHUBATh MOTEHIIMAIBHBIE PUCKH, CBI3aHHBIE C UX PeaTH3allUueH.

BJIAJIETh

— MeTroaaMu (opMaH3aIiK 33/1a4 U aHaIu3a UMEIoIIeicss nHopManuu (pe3yIbTaTOB MeXa-
HUYECKUX U (PU3UYECKUX IKCIIEPUMEHTOB);

— MPaKTUYECKUMH HABBIKAMU W 3HAHHMSIMH UCTIOJIB30BAaHUS PE3yIbTaTOB COBPEMEHHBIX HCCIIe-
JIOBaHUH B TaHHOU 00JIACTH,

— CIIOCOOHOCTHIO MPHOOPETATh HOBBIE 3HAHUS, UCIIONB3Ysl COBpEMEHHBIE 00pa3oBaTeNbHbIE U
nH(OPMAIMOHHBIC TEXHOJIOTHUH, H3JIaraTh MaTepHall B ICHOW U JOCTYITHON GopMme;

— HaBBIKaMHU IUIAHUPOBAHMSI HAYYHOTO HMCCIICIOBAHUS, aHAIM3a IOJy4aeMbIX Pe3yJbTaTOB U
(GhOpMyJIUPOBKHU BHIBOJIOB,;

— HaBBIKaMHU KPUTUYECKOU OICHKHU YP(HEKTUBHOCTH PA3TUYHBIX METOJOB U TEXHOJIOTHI HAYY-
HOM KOMMYHHUKAIIMHM HAa TOCYJJAPCTBEHHOM M HHOCTPAHHOM SI3bIKaX

3agayamu yueOHON IUCHUTUIMHBI SBISIOTCS OBJIaJIEHUE METOJaMU U IpUeMaMu IMOCTAaHOBKH U
peICHUA UCCICAOBATCIIbCKUX U MMPAKTUYCCKUX 3a/1a4 MCXAaHUKHU CIIJIOMIHBIX CPCII, a TAKKC I/I3y‘-IeHI/Ie:
— OCHOB U (pM3MYECKHX MPHUHIIMIIOB COBPEMEHHBIX dKCIIEPUMEHTAIBHBIX METO/IOB aHAN3a
CTPYKTYPBbI, COCTaBa U CBOMCTB CILUIOIIHOM CPEIbI;
— MaTeMaTh4yeckoil oO0pabOTKM OSKCIEPUMEHTAJIBHBIX pe3yJbTaTOB HCCIEAOBAHUS U
HUHTCpHpPCTAllNA MTOJYUCHHBIX JaHHBIX.

IIpeaMeTaMu OCBOCHUS TUCIUILTHHBI SIBIISIOTCS
— COBpeMEHHas (pU3uUecKas anmaparypa u 000pyaoBaHHeE;



— COBPCMCHHBIC MCTO/IbI aHaJIn3a IMMOBCPXHOCTH KUIAKOCTH, I'a3a U TBEPAOIo TEIA,

— MeToJuKa paboThl C MPOTrPaMMHBIM O0OECIICYEHHEM, OCYIICCTBIIAIONIEM MAaTEMAaTHYECKYIO
00paboTKy pe3ybTaToB,

— IIpaBUJia OpraHu3aly HAYy4YHbIX HCCHGHOBaHHﬁ;

CBs3b ¢ NpeAlIecTBYOIUMEU AU CHUILIMHAMH

Kypc npennonaraer Hau4ue y aCliMPaHTOB 3HAHHA 10 MEXaHHUKE JKUKOCTH, Ta3a U TUIa3MBl,
nehOpMUPYEMOTO TBEPOTO Tela B 00bEME IIPOrpaMMBbI BBICHIETO MPOo(ecCHOHAIBEHOTO 00pa3oBa-
HUsS. YMEHHUs peliaTh KOHKPETHBIC 3a7]aui BBIYMCIIUTEIILHOW MEXaHUKH HA OCHOBAaHHMH TEOpETHYC-
CKMX 3HaHUH C IPUMEHEHUEM COBPEMEHHBIX MHKCHEPHBIX KOMIIBIOTEPHBIX IIPOIPAMM.

CBsi3b € MOC/IeTYIOIUMHU JUCHATIIHHAMHA

3HaHUS ¥ HABBIKH, TIOJIYYCHHBIE aCTUPAHTOM P U3YUEHUH JTAHHOTO Kypca, He0OXOAUMBI IIPU
paboTe Ha/I AUCCcepTaluel U pu e€ HanmucaHuy 1o crenranabHocTy 01.02.05 — MexaHuKa )KUIKOCTH,
rasa u Iia3Mal.

4. INTAHUPYEMBIE PE3YJBTATBI OBYYEHMUS 110 JUCHUIIJIMHE

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

Jucnunminnapuas kapra komnerenuun IK-1

Kon PopMyJIMPOBKA KOMIICTCHIIHH
IMK-1 CnocoOHOCTh NMPOBOAUTH HAy4YHBIE HCCIEIOBaHMS B OOJACTH MEXaHHKHU
KUJKOCTU W Ta3a, CTaBUTh W pellaTh KOHKPETHble (yHIaMEHTalbHbIE U
IIPUKJIAJHBIE 3a1a41 MEXaHUKH JKHJIKOCTH U ra3a
Kon ®opMyIMPOBKA JUCHUIIMHAPHOH YaCTH KOMIIETCHIMHU
CriocoOHOCTh TPOBOJIUTH IKCIIEPUMEHTATILHBIE U TEOPETUUECKHE
IK-1. M CCJIEIOBaHMsI, HAallpaBJIEHHbIE Ha Pa3pabOTKy HOBBIX MPUHIUIIOB U
b1.B./IB3.2 METOJIOB (PU3NYECKUX U3MEPEHUH, a TAKXKE K CO3/IaHHI0 HOBBIX TPUOOPOB U
YCTPOMCTB JUIsl M3yUeHUs] PU3NUECKUX SBJICHUHN U MMPOLIECCOB

TpeﬁoBa}mn K KOMIIOHCHTHOMY COCTaBY YaCTU KOMIICTCHIUH

Buabl yuyeoHoii
IlepeyeHb KOMIIOHEHTOB CpeacrBa oueHk#n
padoThl
B pe3yabTare 0CBOCHUSI KOMIIETEHINH Jlexuum, VYcTHbI onpoc amst
acCnUpaHT: CaMOCTOSITENbHAS TEKYIIEeTo U
3HaeT: paboTa acmupaHTOB | MPOMEKYTOUHOTO
- COBPEMEHHBIC JOCTHUXEHHS, METOA0JOTHI0, | 10 U3YICHUIO KOHTPOJIA.
KOHKPETHbIE METOIbl W MPUEMbl HaydHO- | TCOPCTHHEECKOTO
UCCIIEOBATENBCKOM  paboTel B oOmactm | MaTcpuaia
MEXaHMKH KHUJAKOCTH U ra3a (OCHOBHBIC
YpaBHEHUsSI JBMKEHHS XUAKOCTU U Traza u
MeTobl ux perrenus) (3 MK-1);
Ymeer: CamocrositensHass | BemmosiHeHne
- CTaBUTh 3ajady B 00JacTH  MeXaHWKH | pabora HHIUBUAYaJIbHOT'O
JKUJIKOCTH U Ta3a U MPUMEHSTh COBPEMEHHbIC | ACITMPAHTOB, Il/1aHa aCIIMPaHTOB B
Metonsl eé aHammsa (Y TK-1). BEJICHUE TEKYIIEH YacTH MyOIUKAIHi 1
Hay4HO- y4acTus B
HCCIIEIOBATENLCKON | KOH(EPEHIIUIAX
paboThI




Baaneer:

- Merojmamu ¢GopManu3alUu 3a7ad U aHaIM3a
npobieM MexaHUKH Xuakoctu U raza (B ITK-
1).

CaMocTosTenbHast
paborta
ACTIIMPAHTOB,
ITOJArOTOBKA OTYETA,

Brimonaenune
WHIUBUYaTbHOTO
IJIAHA ACIIUPAHTOB B
YacTH MyOJIUKAIMi 1

BE/ICHHE TEKYILEH | ydJacTus B
Hay4yHO- KOH(EepeHIHIX
MICCIIEZI0BATEIbCKOM

pabOTHI

5. CTpykTypa yueOHOMH TMCUMILIMHBI 10 BUAaM U gopMam yueOHOH padoThl

O06BEM 1 BuBl yaeOHOU pabOTHI

Ne Buabl yueOHoii pa6oThI Tpynoéwkocts, 1
ILII. 1o ceMecTpam BCEro
3
! 2 1it 2# 4
1 | AyauropHas padora 14 - 14
- nexuuu (JI) 14 - 14
- npaktudeckue 3ansatus (113) - - -
- yuactue B 1aboparopHbix cemunapax (C) 9 9
2 Kountpous camocrositesibHoii pa6othl (KCP) - - -
3 | CamocrosiTesabHas padora (CP) 29 52 81
- U3yYEHHUE TEOPETHUYECKOT0 MaTeprasa 29 52 81
4 | UtoroBasi aTTecTanus 1o JMCHUIIHHE:
.. 2 2 4
3auém
5 TpynoéMKoCTh IMCHUIUVINHBI, BCEro: B yacax (4) 54 54 108
B 32a4€THBIX eqnHnnax (3E) 1,5 1,5 3

6. Conep:xkaHue y4eOHOI THCIHNIHHBI

6.1 MoayabHbIH TeMATHYECKHUIl NJIaH

TemaTuueckui IIaH M0 MOAYJISIM Y4eOHOM THUCHUIIIMHbI

Ho- Konu4yecTBo 4yacoB (ouHas ¢popMa 00ydeHuUs1)
Mmep Hovep Homep aynuTopHasi pabora camo- "
puc | P2 o ot | sron- | Tovmoe
HOTO | menn- | MO TecTa- Hast 9/ 3E’
Mo- el | geero | JI [ II3 | C | KCP
yas IJIMHBI s pa-
oora
1 2 3 4 5 6 7 8 9 10 11
Brenenue 1 1 - - - - - 1
1 2 1 - 1 - - 12 14
2 3 2 - 2 - - 11 14
3 3 2 - 1 - - 12 15
L 1 4 3 2 - 1 - - 12 15
5 3 2 - 1 - - 12 15
6 4 2 - 2 - - 11 15
7 4 2 - 2 - - 11 15




Hroro no moay.o: 23 14 9 81 104
Hrorosas arrecranus 4 4
Beero: | 23 | 14 9 4 81 108/3

6.2 Conep:xaHue pa3aeioB U TeM YUeOHOH THCIUNTIUHbI

BBenenmue.

J-1u.

Opranu3zanus yueoHoro npouecca. OCHOBHbIE IOHATHS, TEPMUHBI U onpezeneHus. [Ipeamer u
3ala4 JUCLUIIIINHBI.

Paznea 1.

J-134,,C—-9y4,, CP-81u.

Tema 1. OOmue MeToabl U3MepeHus: pU3NUEeCKUX BeIu4uH. McTopus pa3BUTHS METOIOB IKC-
NEPUMEHTAJIbHON MEXAHUKH.

Tema 2. JIoCTOBEpHOCTh U KPUTEPUU TOYHOCTU M3MepeHuil. Ciayuaiinbie coObITus. [loHsTHe
BEPOSTHOCTH. DproauyHocTh. KoppensiuonHas GyHkuus ciaydaiHoro mnpouecca. CTanuoHapHbIe
ciyuaiinble nporiecchl. CriekTpalibHas IIoTHOCTh. Teopema Bunepa-Xununna. TexHuka orieHKH mna-
pamMeTpOB NPU ACUMMETPUYHBIX PACIPEAECIICHUAX OIPEIIHOCTEN.

Tema 3. Metoasl aHanu3a pe3ynbTaToB PU3NUECKUX U3MEPEHUN. AHATUTHYECKas alllpOKCH-
Mainus pe3yJbTaTOB M M3MEPEHUH. AHaIMTHYECKas anlpOKCHMAalUs pe3yJbTaTOB M MU3MEPEHHH.
®ypre-ananus. BoliBnetnsiit ananus. [Ipsmble n oOpatHble 3anaun. HekoppekTHble 3a1a4u.

Tema 4. OCHOBBI KCIIEPUMEHTAIBHOM MeXaHUKU. MonenupoBaHue (pu3NYecKUX MpOLECCOB.
VYyer BaussHUA prOOpa HAa pe3yabTaThl U3MEpeHU. MoieapoBaHUE C YY4ETOM OCOOEHHOCTEHN HC-
II0JIB3YEMBIX JETEKTOPOB. MoJenn MEXaHU4YECKOIO MIOBEJEHUS MaTEPUAIIOB: MOJIEIH YIIPYToro Imo-
BEJICHUSI MAaTEPUajIOB, MOJIEIH TUIACTUYECKOTO 1€(OPMUPOBAHUS MAaTEPUATIOB, MOJIENIH BA3KOYIIPY-
roro e opMUpOBaHMs MAaTEPUAIIOB.

Tema 5. OOmas xapakTepUCTHKa COBPEMEHHBIX HCIBITATEIbHBIX KOMIUIEKCOB. OCHOBHBIE
BUJIbI YIIPABIISIEMOI0 BO3/IEHCTBHS Ha 00pasell: pacTsKeHHne-cKaThe, KpydeHue, CJI0KHOoe Harpyske-
HUe (pacTsDKEHHEe-CHKaTHe U KPyUueHHE), TBYXOCEBOE pacTsyKEHUE-CHKaTue, CI0KHOE HalpsyKEHHOE
COCTOsIHUE (pacTsDKEHUE U KpyUueHHe TpyOUuaThiX 00pa3lioB ¢ BHYTPEHHUM JIaBICHUEM ), BO3JeCTBHE
HU3KHUX U BBICOKHUX TEMIIEPATyp, arPECCUBHBIX CPEJl U UHBIX (PU3UKO-XUMUYECKUX (DAKTOPOB.

Tema 6. CpencrTBa KOHTPOJI Harpy3oK M MepeMelieHuid, aHanu3a nojeil nepopmanuii. Cu-
CTEMHBIN 0030p U aHANM3 OyAYIIEro aKTyaJlbHbIX HANIPABICHUN SKCIIEPUMEHTAIbHON MEXaHUKH Jie-
(bopMHpyEeMOro TBEpAOTO Tella, TEXHUKHU U TEXHOJIOTHH HCcCIeI0BaHNi OBEJICHUS YIPYTUX, IJIaCTH-
YECKUX U BA3ZKOYNPYTUX MaTEpUasoB.

Tema 7. ABToMaTu3anusi Hay4HbIX uccinenoBanuil. Co3aHne KOMIIEKCHBIX YCTaHOBOK. O0-
e TpedoBanusa. O6padorka nHpopmanuu. Criocods! BbIBOIA UH(POPMALIMK B PEaTbHOM BPEMEHHU.
Haxkomnnenue skcriepuMeHTalbHbIX JaHHBIX, CO3/1aHIE OAaHKOB JaHHBIX.

6.3 Ilepeyens TeM /151 IPOBeJeHUSI CEMUHAPOB

CemuHapckoe 3aHATHE Kak (opMa TPYNIOBOTO OOYUYEHHUS MPUMEHSETCS IS KOJIJIEKTUBHOU
npopaboTKH TeM Y4eOHO! TUCIUTUIUHBI, YCBOGHUE KOTOPBIX OMpeeseT KaueCTBO MpodeccruoHallb-
HOM MOATOTOBKH, AJIsi 00CYKICHUS CIOKHBIX pa3/ieloB, HanboJee TPYAHBIX ISl MHAUBUAYAIbHOTO
MOHWMAHUS U YyCBOCHUSL.

B uwacTHOCTH, aciupaHTaM MpeagaraeTcs MoAroTOBUTH pedepaTsl Ha CIEAYIONTUE TEMBI:

Tewma 1. [InanupoBanue skcriepuMenTa. BoIOOp MeTo1a M TEXHHYECKUX CPEICTB, TTIOMCK OTTH-
MaJIbHBIX YCIIOBUH M 3HAYEHUH TTapaMeTpOB 00BEKTA UCCIICIOBAHMS.

Tema 2. CpenctBa U3MEpEHU, UX BUJIIBI U OCHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKH.
EnunctBo n3mepenuii. HopmaTuBHas U mpaBoBasi OCHOBA.

Tema 3. Oco6eHHOCTH U3MEPEHHS OBICTPOITPOTEKAIOIINX MPOIIECCOB. MeTo1b1 00pabOTKH DKC-
MEPUMEHTAIBHBIX IAHHBIX.



Tema 4. OcHOBHBIE MEXaHUYECKHE XapaKTEPUCTUKH BEIIECTBA U METOBI UX ONPEICIICHHUS.

Tema 5. IIpuHUUI ACUCTBUSA U YCTPOMCTBO 3IEKTPOMEXAHUUYECKUX, CEPBOTUIPABINYECKUX,
JNEKTPOAVMHAMUYECKUX UCIIBITATEIbHBIX CUCTEM.

Tema 6. OnTudyeckuil METO/I aHAJIM3A MOJIEH CKOPOCTU U TOJISl TEMIIEPATypPhbl B )KUIKOCTIX U
raszax, nosuei aedopmanuii B tBepiom tene. CocraB u npuHIMNI paboThl LU(POBOI ONTUUECKON CH-
cTeMbl. MeToa Koppensu nu(poBbIX H300paKEHUH.

Tema 7. OcHOBHBIE IPUHLIUIIBI TOCTPOCHUS TPUOOPOB IS U3MEPEHUN (PU3UUYECKUX BEINYMH
B 33JIaHHOM 00JacTH (PU3UKH.

6.4 IlepeyeHnb TeM J1a0OPATOPHBIX padoT
JlaGopatopHble pabOThl HE MPETYCMOTPEHBI.

6.5 Coaep:xkaHue cCaMOCTOSITEIbHOW PadoThHl ACMUPAHTOB
CamocTtosTenpHas paboTa acCMPaHTOB 3aKII0YACTCS B YTCHUH PEKOMEHTyEeMOU TUTepaTyphl U

B IPUMCHCHUU YCBOCHHOI'O allllapara IIpu pa60Te Hag ):[I/ICCepTaI_II/Ieﬁ.

6.6. YuacTne B HayYHBIX MEPONPUATHAX PA3JIMYHOTO YPOBHS

Ne

/ [TosmHOE Ha3BaHKWE MEPOIIPUATHS
n/n

1 [lepMmckuiil ruiponuHaMuueckuii cemuHap, HayuHslii cemunap «MAIMCC YpO PAH»

3UMHSIS 1IKOJIa 110 MEXaHUKE CIUIOIHBIX cpef, T. [lepmb, « IMCC YpO PAH» (kax-
JIbIE JIBA TOJ1A)

3 Bceepoccuiickas KoHpepeHIUsS MOJIObIX YUeHBIX «MaremaTndeckoe MOAECTUpOBaHHE
B €CTECTBEHHbBIX HayKax», I. [lepmb, [IHUITY (exxeroanas)

Bceepoccuiickas kKoHpepeHIIHMsS MOJIOIbIX yYueHbIX «HepaBHOBECHBIE MPOLIECCH B

4

CIUIOIIHBIX cpenax», I. Ilepmp, [ITHUY (exxeronHas)
5 Yuactue B Poccuiickux U MeXAyHapOIHBIX KOH(DEPEHIUAX Pa3INYHOTO YPOBHS
6 Yyactue B npoektax PH®, POOU (nHauBuayaibHO)

1. MeToandyecKkue YKazaHusl M0 U3YYCHHUIO TUCHUIIJIUHDI

AcnmpaHTtam

N3ydyenue yueOHOM AUCUMIUIMHBI JOJHKHO MPOBOAUTHCS cucTeMmarnyecku. [locne m3zydenus
KaKoro-nmoo paszena no ydeOHUKY MIJIM KOHCIIEKTHBIM MaTepHaiaM peKOMEH]IyeTcs 110 aMsTH BOC-
IIPOU3BECTU OCHOBHBIE TEPMHUHBI, OIIPE/ICIICHNUS, TOHATH pa3aena. K BbIoIHeHNIo 3aJaHui IpUCTy-
naTh MOCJIe CAMOCTOATENBHOM paboThI 10 U3YYEHUIO TEOPETUIECKUX BOIIPOCOB.

[Ipu camocTosSTENHFHON HAYYHO-UCCIIEIOBATEILCKOW paboTe MPOBOANTH 3HAKOMCTBO C OCHOB-
HOW M JIONOJHUTENBHOM JIMTepaTypol, BKIIOYas CIpaBOYHbBIC M3JaHMs, 3apyOeKHble MCTOUHUKH,
KOHCIEKT U T.J.; COCTaBISATh aHHOTAI[MHU K MPOYUTAHHBIM JINTEPATYPHBIM MCTOYHHKA; MHUCATh Pa3-
JIeTbl TJ1aB HayYHO-MCCIIEA0BATENbCKOW paboThl; MPOBOAUTh CAMOKOHTPOJIb OCBOCHHUS MPOrpPaMM-
HOI'0 MaTepuana.

[Ipn moAroTroBke K ceMUHApy MPOBOIUTH aHAIM3 JUTEPATYpPHBIX HCTOUYHUKOB HA 3aJaHHYIO
TEMY; KpaTKO M3JIOXKHUTh UX cojaepkaHue, 0000mmB yueOHbIH Marepuan. Ha cemunape mocie BbI-
CTYIUJICHUS JOKJIauMKa, POaHalIu3upoBaB (haKkThl, BECTH AUAJIOT C MPENoiaBaTeIeM U KOJUJIEraMu,
JI0Ka3aTeIbHO PACcCyKIaTh, BBIIEIATh U (POPMYIUPOBATH POOJIEMBbI, HAXOJUTh MYTH UX PEIICHUS.

Heo0xoaumMo MOMHUTB, YTO pe3yIbTaThl padOThl KOHTPOJIUPYIOTCS MPENOoAaBaTeIeM U yUUTHI-
BalOTCA IIPU ATTECTALUH.

IIpenogaBarejasam



IIpenonaBaTesnto HEOOXOAUMO CUCTEMATUYECKH KOHTPOIMPOBATh PE3YJIbTaThl CAMOCTOSATEIb-
HOU pa0OThI M YUUTHIBATh UX MPU aTTECTALIUU CTY/ACHTA.

IIpenonaBaTesnto Ba)XKHO IOMHUTB, YTO OPraHU3alUs cCEMUHapa TpeOyeT NPEeKPacHOro BiIaje-
HUS MaTepUaoM, OBICTPOH peakIuy Ha colepKaHue U GopMy IMOoAa4YH UeH, YMEHHs pacpeeInTh
BpeMs CTYACHTOB U OpPraHU30BaTh pabOTy BCEro KOJJIEKTHBA y4eOHOH IpymIibl, yJelsis BHUMAaHUE
KQKJIOMY CTYACHTY, Hay4WUThb UX HCIIOJIb30BATh 3HAHMS, IOJYYEHHBIC HA JICKLIMIX, U MATEpUAIbI
HAy4YHBIX MCCIICIOBAHNN.

TeMbl ceMHHApOB OJHKHBI OBITH MAaKCUMAaJbHO MPHUOJIMKEHBI K PeabHBIM MOTPEOHOCTM
IPAaKTUKU U YCIOBUAM IpodeccuoHanbHo aedrenbHocTu. O0CyKIeHHe OpraHU30BbIBATh TAKKM 00-
pa3oM, YTOOBI ACHUPAHTHI HHTEHCHBHO OOILIAIMCH MEXKITy COOOH U C MPeroiaBaTesieM yepe3 akTHBH-
3aIlMI0 MX MBICIIUTENILHON AEATeNbHOCTH, MPOOYKAEHNE UHTEpeca K 00Cyk1aeMoi mpolieme.

[Tpu mpoBeieHNH aTTECTALUU CTYICHTOB BaKHO TIOMHHUTb, YTO CHCTEMATUYHOCTh, OObEKTHB-
HOCTb, apryMEHTHUPOBAaHHOCTh — TJIaBHBIC NPUHIMIIBI, HA KOTOPBIX OCHOBAHBI KOHTPOJIb M OLEHKA
3Hanuil. [IpoBepka, KOHTPOJIb U OICHKA 3HAHUN CTyJEHTa TPEOYIOT yueTa ero MHIMBUAYAIbHOTO
CTHJISL B OCYLIECTBICHUN YU€OHOH JesITeIbHOCTH. 3HAHNE KPUTEPUEB OLIEHKU 3HAHUM 0053aTeIbHO
JUIS TIPETNIOJABATEIIA U CTYICHTA.

8. O0pa3oBaTesibHbIE TEXHOJOIMH, HCIOJIb3yeMble 1Jis1 POPMHUPOBAHUS KOMIIETEHIIUH

JlJis ycrenHoro OCBOEHUS TUCIUILUIMHBI TPUMEHSIOTCS pa3inuHble 00pa30oBaTeIbHbIE TEXHO-
JIOTHH, KOTOpblEe 00€CIIeYNBAIOT JOCTUKEHHE INIAHUPYEMBIX PE3YJIbTaTOB COITIACHO OCHOBHOM IPO-
deccronanbHON 00pa30BaTENBHON MPOTrPAMMBI.

B xozne aynutopHoil paOoThl penojaBaTeslb BEAET AUATIOr ¢ aCUPAaHTaMU, 3a/1a€T BOIIPOCHI,
HalleJIEHHbIE HAa aKTUBU3aLlUI0 IIPOLIECCOB YCBOEHHUS MaTeprala, a TakKe Ha pa3BUTHE JIOTHUECKOTO
MblnuieHus. [IpenonaBarens 3apaHee HaMe4aeT CIIMCOK BOIIPOCOB, CTUMYJIUPYIOLINX aCCOLIMATUBHOE
MBIILJIEHUE U YCTAHOBJICHHS CBSI3€M C paHEee OCBOCHHBIM MATEPUATIOM.

[IpoBenenue ceMMHapOB OCHOBBIBAETCS HA METO/1€ 00YUEHMUSI, IPU KOTOPOM Hapsy ¢ Halpas-
JSIFOILEH POJIBIO MPENOAABATENs ACIUPAHT BEIET HMHTEHCUBHYIO CaMOCTOSITENbHYIO paboTy. OCHOB-
HOM LI€JIbI0 CEMHHAPCKOIO 3aHATHUS SBJSETCS YIIIyOJeHHE, 3aKpEIJIEHUE U MOJIHOE YCBOEHHE TOT0
MaTepuaina, B KOTOPOM JICKIUSI OPHEHTHUPOBaJia CTYJCHTOB, Ha 0a3e YMEHUSI CaMOCTOSATEIbHON pa-
00THI C IUTEPaTYpOd M APYTMMHU MCTOYHHMKaMH. CeMUHapCKue 3aHsSTHUS MPOBOJAATCSA Kak 3apaHee
HOJTrOTOBJIEHHOE COBMECTHOE 00CYKJ€HHUE BBIABUHYTBIX BOIPOCOB C KOJUIEKTUBHBIM IOUCKOM OT-
BETOB Ha HUX. DTOT BUJ 3aHSTHUS YUHUT BBICTYINATh C COOOILEHUSMHU, YUYUT TOYHO U JJOKA3aTEIbHO
BBIPa)XaTh CBOM MBICITH Ha SI3bIKE KOHKPETHOW HayKHU, aHATU3UPOBATh (PAKThI, BECTU TUAJIOT, TUCKYC-
CHI0, YKPEIUISIeT MHTEPEC CTYI€HTA K HayKe Y HAy4YHBIM HCCIIE€0BAHUSAM, CBA3BIBATH HAYUYHO-TEOPE-
TUYECKHE TOJI0XKEHUS C IPAKTUYECKON JEATEIIbHOCTBIO U MIPUYYAET K CaMOOOPa30BaHMIO.

9. ®oH/1 O1IEHOYHBIX CPEACTB

@OoH/I OLIEHOYHBIX CPEJCTB ISl IPOBEIECHUS MPOMEKYTOUHOM aTTECTAlMM U TEKYILEro KOH-
TPOJIS IPEJCTABIICH B BUE MPUIIOKEHUS K paboyeil mporpaMme AUCHUTUINHBL

10. YnpaBieHue U KOHTPOJIb OCBOEHHS KOMIETEHIN A

Texkyuuii KOHTPOJIb OCBOCHHS 3aJAHHBIX JUCHUINIMHAPHBIX YacTell KOMIeTeH NI

Tekymuii 1 NPOMEKYTOYHBIM KOHTPOJIb OCBOCHUS JUCHMUIUIMHAPHBIX YAaCTEW KOMIIETCHIUH
npoBoAHTCS B hopme:

- YCTHOTO OTpoca.



Py0e:xHblIii 1 IPOMEKYTOYHBII KOHTPOJIb OCBOEHHS 32IaHHBIX TUCIHMILIMHAPHBIX YacTeH KOM-
neTeHuuii

Py6esxHbIil 1 TPOMEXKYTOUHBIN KOHTPOJIb OCBOEHUS AUCUUILTMHAPHBIX YacTel KOMIETCHIIUN
npoBoAuTCS B hopme:

- YCTHOI'O Ompoca.

HNToroBplii KOHTPOJIb OCBOEHHS 3aJAHHBIX JUCHUILIMHAPHBIX YacTel KOMIIeTeH NI

1) 3auér

VYcnoBus mpocTaBiieHUs 3a4€Ta 10 AUCITUTUIHHE:

- 3a4€T MO AUCLUIUIMHE BBICTABJISETCS IO UTOTaM ITPOBEAEHHOTO aTTECTAIMOHHOTO UCTIBITAHUS
1Mo OusIeTaM U KOHTPOJISI CAMOCTOSTEIIbHOW PabOTHI.

2)JK3aMeH

He npenycmotpeH.

11. YueOHo-MeTOoANYeCKOe U HH(OPMAIHOHHOE 00ecTieYeHne TUCIHIIHHbI

IlepeueHb OCHOBHOH M JONOJIHUTENBHOM yUeOHOM JUTEpaTyphl

Bbub6anorpaguyeckoe onucanue
Ne (aemop, 3aznasue, uo uzdanus, mecmo, U30aAMenbCMEO,
200 U30AHUSL, KOJUYEeCMB80 CIMPAHULY)

KoaunuecTtBO
W | IK3eMILISAPOB
B OHO0JIHOTEeKe

1 2

1 OcHoBHas JIUTEpaTypa

Bunsneman B.O., TperbsikoB M.IL., Tpersskoa T.B., bByns6oBuu P.B., Cro-
1 | BuxoB. C.B. DkcnepuMeHTalbHbIE UCCIEIOBAHUS CBOMCTB MaTepHallOB IpU
CIIOKHBIX TepMOMeXaHnueckux Bo3aeictus. M.:@uzmatiur. 2012, 204 c.

[EEN
o

Vaiitxay3 /[I. Metponorus nosepxHocteil. [IpuHINIIBI, TPOMBIIIIEHHBIE Me-
2 | Tonsl ¥ IPUOOPHL, MEp. ¢ aHTI. YUeOHO-CIIPaBOYHOE PYKOBOACTBO. M31arens- 10
ckuii moMm "HMaremnext". 2009, 72c¢.

Jlanpay JI.J1., Jludmmn E.M. DnektpoanHaMuka CIuiomHbIX cpen. M.: duszma-
3 | miut, 2005, 656 c. 10
https://rusneb.ru/catalog/000199 000009 002790251
®omun /[.B. DkcniepumeHTanbHble METOIbI (PU3UKHU TBEpAOTro Tesa. MockBa;
4 | bepnun: upexr-Menua. 2014, 186 c.
http://biblioclub.ru/index.php?page=book&id=259074

2 JlonoJIHUTEJIbHAS JTUTEPATYpa

CmupHoB-AnseB [.A. CompoTuBieHHe MaTepHaNIOB IIACTHYECKOMY Jedop-

1 MupoBanuio. JI.: MammuHocTpoenue. 1978, 368 c. 10
2.1 YyeOHble M1 HAYUHbIE H3IAHNUS
2.2 llepuoguueckue U3IaHus
1 XKypHan «BeraucnurenbHas MEXaHUKa CIIOLIHBIX CPem
http://www2.icmm.ru/journal/cont.htm
XKypnan «M3Bectusa PAH. Mexanuka TBepaoro tenay,
2 : .
http://mtt.ipmnet.ru/ru
3 Kypuan «M3Bectuss PAH. Mexanuka ®UJIKOCTH U Ta3a»
http://mzg.ipmnet.ru/ru
Bectauk [THUITY. «Mexanukay xxypHai / [lepMckuii HallMOHAIBHBIN HCCIIe-
4 JI0BaTEIbCKUI NOMUTEXHNYECKUI yHUBepcureT; [lox pen. A. A. TamkuHoBa.

- [lepmb: U3n-so ITHUITY, ¢ 2012 r.
htto://vestnik.pstu.ru/mechanics/about/inf/



https://rusneb.ru/catalog/000199_000009_002790251
http://biblioclub.ru/index.php?page=book&id=259074
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Bectuuk I[I'HNY . «®usukay xxypHan / [lepmckuii rocy1apCTBEHHBIN HAIHO-
HaJIbHBIN KccnenoBaTenbckuil yauepeuteT; [lon pea. B. A. JIémuna. -

https://www.elsevier.com

> [Tepmb: U3a-Bo IITHNY, ¢ 2016 .
http://press.psu.ru/index.php/phys/index
2.3 HopmMaTHBHO-TeXHHYECKHE U3IaAHUA
2.4 OdunuajabHble U3TAHUS
2.5 DaekTpoHHbIe HHPOPMALMOHHO-00pPa30BaTe/IbHbIE pecypchl
1 OnexrponHas oubnuoreka nucceprauuii PI'b
http://diss.rsl.ru
2 Hayunas snexkrponnas 6ubnunorexa PUHIL (Elibrary)
http://elibrary.ru
3 Hayunas snexktponHas 6ubnmoreka ScienceDirect
https://www.sciencedirect.com/
Hayunas snexkrponnas 6ubmmoreka SpringerLink
4 s .
https://link.springer.com/
5 Hayunas anexkrponnas oudnnoreka Elsevier

sertations

ITonmHoTrexcroBas MYJIbTHAUCHUITIIMHAPHAA Oasza JAaHHBIX I[I/IccepTaHI/Iﬁ
6 | ProQuest Dissertations & Theses Global http://progquest.com/pgdtglobal/dis-

YHI/IBepCI/ITeTCKaH I/IHq)OpMaI_II/IOHHa}I cuctema Poccus
https://uisrussia.msu.ru/

VYHuBepcurerckue 6udaunoreku r. [lepmu

http://biblioclub.ru/

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

Haykomerpuueckas u peepaTuBHas 6a3a JaHHBIX Scopus

; https://www.scopus.com

10 DnextponHas 6asa manusix Web of Science
http://apps.webofknowledge.com

11 HaI_II/IOHaJ'IBHa}I QJICKTPOHHAA oubnmoreka

https://H30.pd/

12. MaTepuajbHO-TEXHHUYECKOE 00ecnieueHne, He00OX0IMMOii IJIsl 0CYIIeCTBICHUsI

00pa3oBaTeILHOTO MPOIecca MO AUCIUIIHHE

CHGHI/IaJ'H)HI)Ie TTOMCIICHWA U ITIOMCHICHUS JJIs1 CaMOCTOSITEILHOMN pa6OTBI

Ilomemenus
Ne
IpunannexnocTs Homep
ILII. Ha3Banmue
(kadenpa) AyJUTOPUH
1 2 8 4
1 JlexunoHHAsI MyJIbTUMETUIHAS EOH ay1.203
ayIUTOPUS
5 JlekunoHHast MyJIbTUMETUIHAS «IMCC ¥YpO PAH», ayn.233
ayUTOpHst kopr. b
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13 Iepeyenb UH(POPMAITMOHHBIX TEXHOJIOTHI, HCIIOJIb3YeMbIX IIPH MPOBe/Ie-

HHUM NIPAKTHKH
O0pa3oBatenbHbIN MPOIECC MPEANOJIaracT HCIOIb30BaHKIE JIUIIEH3MOHHOTO TPOrPaMMHOT0 obecrie-
YeHUs U HHOOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

HGpG‘-ICHI: JUIOCH3MOHHOT'O IIPOIrpaMMHOI0 obecrneyeHus

Ne | Bun yuebHoro | HammenoBanue npo- | Homep noroBopa Ha | Hasnauenue
ILII. | 3aHATUA TPaMMHOTO MPO- MOKYTKY JIMIEH3UH | TPOTPaMMHOTO
JTYKTa POJYKTa
1 [TpakTrueckoe | RadExPro Plus 180530-1 ot MopenupoBa-
18.06.2018 Hue reodusu-
YECKUX Mpo-
IIECCOB
2 [TpakTrueckoe | ZondRes 337.04/2019/74 ot | MonenupoBa-
15.11.2019 HUE reor3u-
YECKUX MPO-
LIECCOB
3 [TpakTrueckoe | Kaspersky total secu- | A0019369661 ot be3omacHoCTh
rity 14.08.2019 JaHHBIX
4 [Ipaktrueckoe | COMSOL Multiphysics | ceresas muieH3us Moaenuposa-
(FNL) Ne9600871, o- | HUC MEXaHHUYEC-
roBop 43/17 ot CKHX IIpolIeC-
11.08.2017 COB
3) [IpakTryeckoe ANSYS Horosop 08-110/2016 | Moaenuposa-
KAJI®EM Cu-Aii-Oc | HU€ MEXaHHUYE-
ot 08.09.2016 CKHUX IpoI1iec-
COB
6 [Mpaktuueckoe, | Office Standard 2013 | 93/14 ot 16.12.2014 | PaGoTa ¢ Tek-
JIekmuoHHoe Russian OLP NL Ac- CTOBBIMM JIOKY-
ademic Edition MEHTaMH, Tpe-
3CHTAIUSIMU H
TaOJIMLIaMU
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JIMCT PETUCTPALIMU U3MEHEHUI

Ne penakuuun
JOKYMEHTa

Onucanne U3MEHEHMI

ABTOD

[ara BcTymuieHus
B IEHCTBHUE
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