MuHUCTepCTBO HayKK U BBICIIEro o0pasoBaHus Poccuiickoii Denepalmu
HAITMOHAJIbHBI UCCJIENOBATEJIbCKHH
TOMCKUM I'OCYJIAPCTBEHHBIM YHUBEPCUTET (HU TI'Y)

MexaHUKO-MaTeMaTHYECKUH daKyIpTeT

YTBEPXJIAIO:
JexaH

N JI. B.I'enze

~3

« 3O 2 20 22 r.

Pabouas nporpamMma JUCUUITHHEL
JlaGopaTopHble paboThI 0 THAPOMEXaHHKE
I10 HaIpaBJIEHUIO IOJTOTOBKU
01.03.03 MexaHnka 1 MaTeMaTHYeCKOe MO/JeTHPOBaHUE
HamnpasneHHOCTS (IpodiIb) NOATOTOBKHY :
OcHOBBI HAYYHO-HCC1eJ0BATEIbLCKOI JeTeJbHOCTH B 00/1aCTH MeXaHUKH U

MaTEMAaTHYIE€CKOIro MOAe/JIHPOBaAHUSA

dopma 00yueHus
Ounasn

Kpanudukanms
bakaaasp

['on npuema
2022

Kox aucuunnune: B yaeOnom mane: 51.B.3.02

COI'JTACOBAHO:

PyxorqoutemsQI1
&‘ J1. B.I'ense

-~

Ipeacenarens YMK
@E.A.Tapacos

Tomck — 2022



1. leab ¥ nIaHUpYyeMble Pe3yJabTAThl 0CBOEHUS THCIUILIMHbI

Iesbro 0CBOEHMSI JUCLUIUIMHEI ABIsETCA (POPMUPOBAHUE CIECAYIOIMIMX KOMIIETEHIINI:

OIIK-3 CnocoGeH HCIoJb30BaTh METOABI (PU3MYECKOTO MOJIEIMPOBAHUS, COBPEMEHHOE
JKCHEPUMEHTaIbHOE 000pYIOBAHNE UM CHELUAIN3UPOBAHHOE MPOrpaMMHOE oOecredeHne s
NPOBEICHUS BBIYUCIUTEIBHBIX IKCIIEPUMEHTOB B TPO(PECCUOHATLHON 1EATEIbHOCTH.

PesynpTaTamMu OCBOEHUS TUCLMILIMHBI ABISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTHXKEHUS
KOMIIETCHIIUMN:

HOIIK 3.1 YyacTByeT B NMpOBEACHUH JKCIepUMeHTa ((U3HMIECKOT0, MBICIEHHOTO HJIH
KOMITBIOTEPHOT0) Ha OCHOBE C(OPMYIMPOBAHHOW C PYKOBOAMTENEM (UIUUECKON MOJenn
SBJICHUS WM MOJIEJIN U3 IpYroil HayuyHOU 001acTu

NOIIK 3.2 Bmageer Merogamu (PU3MUECKOTO MM KOMITBIOTEPHOTO MOJEIHPOBAHUS,
METO/1aMU TJIAHUPOBAHUS SKCIIEPUMEHTA, TEOpUel o100us U pa3MepHOCTe

NOIIK 3.3 AHanu3upyer MoIy4eHHbIE SKCIIEPUMEHTAIBHBIE PE3YJIbTAThI

2. 3aga4uy ocBOEHHS JUCIHUILINHBI

K NOIIK 3.1:

— [lonyunTh  MpakTHYECKUE HABBIKM pabOThl HAa  KOHTPOJbHO-U3MEPUTEIHHOM
000pyI0BaHUMU.

K HOIIK 3.2:

— OCBOUTE OCHOBHEBIE MCTOJbI, MCIIOJIB3YCMBIC TIpU HU3YYCHHHM TOr0 HWJIM HHOI'O
(U3UUECKOTO SIBJICHHS B PAMKaX MPOBOAMMBIX padoT.

K NOIIK 3.3:

— Hayuuthcst mpoBoauth 00pabOTKY ¥ aHauM3 OSKCICPHUMEHTAIBHBIX  JIAHHBIX,
OCHOBBIBAACh Ha HU3BCCTHBIX MECTOHAAX (I)I/ISI/ILIGCKOFO U KOMIIBIOTCPHOIr0 MOACIUPOBAHUA,
TUTAHUPOBAHMSI SKCIICPUMEHTA, TEOPUCH 1MOI00US U Pa3MEPHOCTEH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl

Juctunnuaa otHocuTes K biioky 1 «/luctiunnuna (Moxynm)y».

JlMcuuIUIMHA OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa30BaTeIbHOM MPOrpaMMBl.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALUM 110 AUCHHUIINHE

CenpMmolii cemecTp, 3a4eT

5. Bxoaublie Tpe0oOBaHus 1JIs1 0CBOEHHUS THCIUTIIMHBI

JUis  yCHEeIIHOrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 10
CJICAYIONIMM AUCIUIUTMHAM: MeXaHnKa CTUIONIHBIX CPE/T.

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISET 2 3.€., 72 9acOB, U3 KOTOPHIX:
-nmabopaTtopHble: 48 U.
O6beM caMoCTOATENbHON pabOThI CTY/IEHTA ONpeesieH YIeOHbBIM IJIaHOM.

8. Conep:xkaHue IMCHUILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. Jlabopatopuas pabora Ne 1 «OmpeneneHue CKOPOCTH HHU3KOCKOPOCTHBIX
1oTokoB (M<O0,1) o u3mepeHusIM AaBIECHUI»



Kparkoe copepxanue Ttemsbl: IlpoBoaurcs maboparopHas paboTa 1O HaXOXKICHUIO
CKOpPOCTH HaOeraromero IOoTOKa ITHEBMOMETPUYECKUM CIOCOOOM C  HMCIHOJB30BAHHUEM
MUKpoMaHoMmeTpa u TpyOku [Tuto-ITpanaris.

Tema 2. JlaGoparopnas pabora Ne 2 «OmnpeneneHue XapaKTEpUCTHUK 3aTOIICHHOMN
TypOYJIEHTHOH CTPYH BO3JIyXa»

Kparkoe copnepxanue tembl: M3yueHue pacnpeneneHuss CKOPOCTH IMOTOKA B 30HE
CMEILIEHNS 3aTOIUIEHHOH CTpyH rasa.

Tewma 3. Jlaboparopuas padora Ne 3 «TermnooOMeH HarpeToil HUTH C TIOTOKOM T'a3a U €ro
UCIIOJIb30BAHUE B TEPMOAHEMOMETPHUYECKOM CIIOCO0E U3MEPEHHSI CKOPOCTH MHEPTHOT'O MTOTOKA»

Kpatkoe comepkanue Tembl: McCHosnp3ys TepMOAHEMETPHUCCKUH CIIOCOO H3MEpEHUs
CKOPOCTH MOTOKA MOCTPOUTHh TAPUPOBOUYHYIO KPUBYIO JJISl HCIOJIb3yeMOro narduka. [1oaydnTh
OLIEHKY IIOTPELIHOCTY IIPU U3MEPEHHUSIX.

Tema 4. JJaboparopHas padota Ne 4 «VccrnegoBanue CTpyKTypbl TEUSHHSI IPH OOTEKaHUH
KPYTJIOTO LUJIMHAPA»

Kparkoe conep:xanue temsl: IIpoBonuTcs nccienoanue pacnpeaeieHus kodhpdunrueHra
JaBleHusT 1O moBepxHocTH IwmuHApa (mpu Re > 5000), Ha OCHOBaHMH KOTOPOTO
paccuuThIBAeTCA PE3YIBTUPYIOIIAst CAJIa COIPOTUBIICHU.

Tema 5. JlabopaTtopnas padora Ne 5 «MccnenoBanue TeueHus 3a KpsutoM. [Ipodunbnoe
COIIPOTHBIICHUE

Kpartkoe conep:xanue temel: Mcronb3ys METOA JIa3€pHOM AOILIEPOBCKOM aHEMOMETPUH
(JIXA) wucchenyercs TeueHHE B Clele 3a MOJENbIO KpbUIa, oOIpenensercs npoduibHoe
COIIPOTHBIIEHUE MOJIEIIH.

Tema 6. JlabopatopHas padora Ne 6 «JlamuHapHOEe TeUeHHE B TMOTPAHUYHOM CJIO€ Ha
MJIOCKOM TIIACTHHE

Kpartkoe conep:xanue temsel: Mcnonb3ys METO J1a3epHOM AOIIIEPOBCKOM aHEMOMETPHUH
(JIXA) uccnenyercs mojie CKOPOCTH B JAMHHApPHOM MOIPAaHHMYHOM CJIO€, BO3HMKAIOIIEM MpU
00TEeKaHUH TIIIOCKOM TJIACTUHBI.

Tewma 7. JlabopaTtopHas padota Ne 7 «O HEKOTOPHIX ONTHYECKUX METOJaX HCCIICTOBAHUS
MOTOKOB»

Kpatkoe coneprkanue Tembl: [IpoOBOIUTCS JEMOHCTpANHS Psia METOJIOB, OCHOBAHHBIX HA
Busyanu3zanuu teuennit (Lnupen-meton, PIV, o0Tekanue Moienu B IbIMOTapHOM TpyOe)

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuil KOHTPOJb IO AMCIHUIUIMHE NPOBOAUTCS IYTEM KOHTPOJS IOCEUIAEMOCTH,
IpPEJOCTaBIEHUsT JBYX OTYETOB M0 pe3yibTaraM MPOBOJUMBIX J1a0OpaTOpHBIX paboT, H
¢ukcupyercs B GopMe KOHTPOJIBHON TOUKH HE MEHEE OJTHOTO pa3a B CEMECTP.

10. INops10k NpoBeeHUsI U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAlUH

3ader B CEIbMOM CEMECTpPE MPOBOJUTCS B YCTHOM (opMe, B BHJE 3alIUTHI OTUYETOB I10
Ka)XJI0M TeME HaCTOSILEro Kypca.

VYcnoBueM i TOMyCKa CTYACHTA K 3a4eTy SIBISETCS KOPPEKTHO BBIMOJHEHHBIE M
CIAHHBIE B CPOK BCE OTYETHI IO TPOBOANMBIM JIA0OPATOPHBIM paboTam.

OueHky «3a4TeHO» CTYAECHT MOJIy4YaeT B CiIydae:

— SlcHOro M3MOkKEHUS 00YYAIOIIUMCS OCHOBHBIX 1IEJIeH U 3a7a4 TEKYIIEeTo UCCIIeIOBaHUS;

— KoppekTHoro ananmusa pe3yiabTaTOB MCCIEAOBAHUSA, MPHUBEACHHBIX B pasJiene
«BBIBOZIBI» OTUETA IO TAOOPATOPHBIM paboTaM.



— OtBeTa Ha AOMOJHUTCIIBHBIC UJIN YTOUYHAIONIUC BOIIPOCHI.

Ouenky «He 3auTeHO» CTYIEHT MONYyYaeT B Clydae:
— OOyuaromuiics He 3HaeT yueOHbI MaTepual, He MOXKET OTBETUTh Ha BOIPOCHI [0 TEME
3a/1aHus

11. YyeOHO-MeTOAMYECKOE 00ecIIeYeHue

a) DNEKTPOHHBIM Y4YEOHBIH KypC MO JUCHHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=8705

0) O1leHOYHBIC MaTepHAIBl TEKYIIEro KOHTPOJIS W MPOMEKYTOYHOW AaTTECTAIMH II0
IOUCILUILIAHE.

B) MeToauueckue yKa3aHus 110 MPOBEICHHIO Ja00paTOPHBIX paboT.

r) Meroandeckue yka3aHus 10 OPraHU3allii CaMOCTOSTEIIbHOM pabOThI CTYICHTOB.

12. llepeuens y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— Jlotiusiackuit JI.I'. Mexanuka xuakocTt v raza. — M: Hayka, 1973. — 848 c.

— Aopamosuu P.H. Ilpuknaanas razoBas nuHamuka. — M: Hayka, 1969. — 888 c.

— I'opnun C.M. DkcnepuMmeHTanbHas a3pomexanuka. — M: Beicias mkona, 1970. — 843 c.
— lInuxtunr I'. Teopust morpaamyHoro cinost. — M: Hayka, 1974. — 711 c.

— bpenmoy I1. BBenenue B TypOyiaeHTHOCTh U ee usMmepenue. — M: Mup, 1974. — 278 c.

0) JOMONHUTEIbHAS TUTEpaTypa:

—T'opaun C.M., Cnesunrep U.U. Asponunamuueckue usmepenus. — M: Hayka, 1964. —
720 c.

— Kyrun C.H., Kopo6ko B.M. Metoandeckoe mocobue K J1abopaTOpHOMY MPAKTUKYMY
o aspomexanuke. — Caparos: M3a-Bo CapaToBckoro yH-Ta, 1972. — 144 c.

— IIhukxepct P., Xonaep /. TexHuka skcriepuMeHTa B a3pOAMHAMUYECKUX TpyOax. — M:
NJI, 1955. - 668 c.

— Typuuun JI.M. Dnektpuueckue HU3MEpEeHMs] HEAIEKTpUUYEeCKUX BenuuuH. — M. — JI:
Oueprusd. — 1966. — 690 c.

—Topmenn J.C., MapteiHoB A.K. PykoBOACTBO K NpPaKTHUECKUM 3aHATUSIM B
a’poMHaMHUYecKoi 1aboparopun. — M:MaimuHocTpoenue, 1967. — 224 c.

B) pecypchl cetu MHTepHeT:
—Caiit HayuyHol OuOmmoTekn TOMCKOro TrOCyIapCTBEHHOI'O YHHUBEpPCUTETa —
http://www.lib.tsu.ru/ru

13. Mlepeuens UHPOPMAIMOHHBIX TEXHOJIOTUH

a) JIMLIEH3UOHHOE U CBOOOIHO paclpoCTpaHIeMoe ITPOrpaMMHOE 00ecrieueHue:!

— Microsoft Office Standart 2013 Russian: maket mporpamm. BritoyaeT MpHIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOaMYHO AOCTYyIHBIE oOsauHble TexHonoruu (Google Docs, SInnekc Auck u T.11.).

—T10O «LAD-05My;

0) MHPOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— Caiit Marmpodu — http://mathprofi.ru/

— DNEeKTPOHHBIN KaTaaor Hay4noi 6uboTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system




— DNeKTpoHHas oubnmoreka (peno3utopuit) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Jns  mpoBeneHus Ja0OPAaTOPHBIX — 3aHATUH  HCHOJB3YeTCsl  CHELMATU3MPOBAHHAS
ayauTopusi, 000pyJOBaHHAs JTO3BYKOBOW a’3pOIMHAMUYECKOW TpPyOOil, JBIMOTapHON TpyOOH,
YCTAaHOBKOM  AJIi  PErucTpallud  [UIMPEH-KAPTHH,  M3MEpPUTENbHbIM  000pYyAOBaHUEM
(Mukpomanometp, Tpyoka Iluro-IIpanatis, TepmoanemMomerp, u3MepuTenbHbiii Moct, JIJIUC-
05M), npIMOoreHepaTopoM, MOJENSAMU OOTE€KaHMsA (KpbUIO, LMIMHJIpP, IUIACTHHA), MEJIOBOM
JIOCKOH, TpeMs IIEpCOHAIIbHBIMYA KOMIIBIOTEPAMU.

15. Undopmanus o paspadorunkax

Aradonnes Muxaun Brnagumupoud, kK.].-M.H., 0e3 ydeHoro 3BaHuUs, TOMCKUI
rOCY/IapCTBEHHBI YHUBEPCUTET, Kadeapa U3NISCKOW U BBIUYUCIUTEIHLHON MexaHuKu MMO,
JOLIEHT



