MuHHCTEPCTBO HAYKH U BBICIIETO oOpa3zoBaHUs Poccniickoii Denepanyn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKNN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

dusnueckuil paKynpTeT

YTBEPX/IAIO:
JeKaH GU3NYECKOTO (haKyabTeTa
C.H. ®unumMoHoB

Pabouas mporpamMmma AMCHUIIIMHBI
Oo0mmii puznuecknii npakTukym. Mosekyasipaas puznka
10 HAIIPABJICHUIO TOATOTOBKHU
09.03.02 UuopManmoHHBIE CHCTEMbBI H TEXHOJIOTHH

Hanpasnennocts (mpoduib) MoAr0OTOBKU:
«H(popMaluOHHBIE CUCTEMbI M TEXHOJIOTHH B ACTPOHOMMH ¥ KOCMHMYECKOM reoe3nm»

®dopma o0yueHus
Ounas

Kpanmudukamms
HNuxenep-pazpadoTyuk MHPOPMAIMOHHBIX TEXHOJIOT Uil

I'ox npuema
2024

COI''TACOBAHO:
PykoBoaurens OI1
O.M. CrocuHa

[Ipeacenarens YMK
O.M. CrocuHa

Tomck — 2024



1. ]_Ie.]'lb U IIJIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

Lenbto OCBOEHMS TUCIMIUIMHEI ABISICTCS (DOPMUPOBAHHE CICAYIOIINX KOMIETSHIIUI:

OIIK-1. Cnoco0GeH UpUMEHSTh ECTECTBEHHOHAyYHBIE M OOLICHMH)XCHEPHBIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHaJIM3a U MOJACIMPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAILHOTO
UCCIIE0BAaHUS B IPO(heCCHOHATIBHON AEATEITLHOCTH

PesynpraramMu 00y4eHUsT AUCHUTUINHBI SIBIISTFOTCS

POOIIK 1.2. Hcnonb3yer ¢yHAaMeHTalbHbIE 3HAHUS, IIOJIyueHHble B oOnactu
MaTEeMaTUYeCKUX, €CTECTBEHHBIX U  OOUICHMH)XEHEPHBIX HAayK B HpoQecCHOHATHLHON
JEATEIbHOCTH

2. 33}13‘1“ OCBOCHHUSA TUCHUIIJINHBI

— HayuuTbcs npuUMEHSATh TEOPETUYECKHH MaTrepuanl K aHalu3y KOHKPETHBIX (PU3NYECKUX
CUTYyalli, 3KCHEPUMEHTAIbHO M3Y4YUTh OCHOBHBIE (U3NYECKHE 3aKOHOMEPHOCTH, OLIEHUTHh
MOPSAAKA M3Yy4aeMbIX BEJIMYUH, OIPEAEIUTh TOYHOCTH U JIOCTOBEPHOCTH IIOJIYYEHHBIX
pe3yJIbTaTOB.

— O3HaKOMUTBCSI C COBPEMEHHOM M3MEpUTENBbHON anmapaTypoid; ¢ OCHOBHBIMU IpPHUHIUIIAMHU
aBTOMATHU3alM1 U KOMIIbIOTEpU3ALNU (PU3UUECKOTO IKCIIEPUMEHTA; C OCHOBHBIMU 3JIEMEHTAMU
TEXHHUKH 0€30MaCHOCTHU MPH MPOBEIEHUH IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUIA.

— CdopmupoBaTh HaBBIKM IKCIEPUMEHTAIbHON NEATENbHOCTH, CHOCOOHOCTh aHAJIM3UPOBATh
OT/ENIbHBIE ATANbl IPOBEICHUS HCCIEAOBAaHNI, YMEHUE UHTEPIPETUPOBATH SKCIIEPUMEHTAIBHBIE
JaHHbIE, TpEACTaBIIEHHbIE B BHJEe TpaduKOB, AUarpaMM, TaOMUI] M JPYTUX CPEICTB
MIPEACTABJICHUS HAYYHOTO 3HAHMS;

— ChopmupoBaTh yMEHMsI 1 HaBBIKM CTaTUCTUYECKON 00OpaOOTKU 3KCIIEPUMEHTANIBHBIX IaHHBIX;
OCBOUTb OCHOBHBIE MpaBmia 0(POPMIIEHHUS HAYy4YHBIX OTYETOB.

— Pa3BuTh MOTHBAIMIO K IO3HAHMIO Y€PE3 BKIIOYCHHUE B HCCIIEI0BATENIBCKYIO ACSITEIBHOCTD.

3. MecTo quCHUNJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NporpaMmbl
JlucruniauHa OTHOCHTCS K dYacTh oOpa30oBaTelbHOM MporpaMMbl, (HopMUpyeMOi
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUMH, SBISIETCA 00s13aTEIbHOM 7151 U3ydEeHHUSI.

4. Cemectp(nl) ocBoenusi 1 Gopma(bl) MPOMEKYTOUHON ATTECTANMHU MO JTUCIMILIHHE

Cemectp 2, 3a4eT.

5. BxoaHble TpeOoBaHMSsI 1JI51 OCBOEHHSI TUCUUTLTHHBI

JIns ycnenmHoro oCBOeHHs AUCIMIUIMHBI TPEOYIOTCS KOMIIETEHIIMH, COPMUPOBAHHBIC B
X0/1e OCBOEHUS 00pa30BaTEbHBIX IPOTrPaMM MPEIIIECTBYIOUIETO YPOBHS 00pa30BaHMS.

JIns  ycnemHoro OCBOGHHMS JUCHUIUIMHBI TPEOYIOTCS pe3ynbTaTbl OOy4YeHUs 10
cleayromuM guctumianHaM: «O6mas ¢usnka. MonekysspHas ¢usnka», «MaTtemaTudeckuit
aHanu3y», «JIuHeitHas anreOpa ¥ aHATUTHYECKAsT TE€OMETPHSI».

6. SI3bIK peajau3anuu

Pycckuii

7. O0beM AUCHHUIIMHBI (MOTYJI51)

OO01ast TpPyA0€MKOCTh AUCHUILINHBI cocTaBmsieT 3 3.€., 108 uacoB, U3 KOTOPBIX
— nnaboparopHble 3aHATUA: 64 U.

O0BeM caMOCTOSATENHHON Pa0OTHI CTY/IEHTA ONPEACTICH YIeOHBIM IIJIAHOM.

8. Conep:xaHue IMCUUILINHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. OHpe,[[eJleHI/Ie KOE)(I)(I)I/II_II/ICHT& BA3KOCTHU BO3JyXa KalTUJIJIIPHBIM MCTOA0M



Tema 2. Onpenenenue OTHOLIEHUS YIEIbHBIX TEIUIOEMKOCTEN BO3/lyXa MPU ITOCTOSIHHOM 00bEMeE
u naBieHuu MerojgoM Kiiemana u [lesopma

Tema 3. OnpeneneHue OTHOLIEHUS YAEIbHBIX TEIUIOEMKOCTEN BO3/lyXa PU NOCTOSHHBIX
JaBJICHUH U 00bEME PE30HAHCHBIM METOJ0M

Tema 4. Onpenenenue TEMI0EMKOCTU TBEPIBIX TEI

Tewma 5. Onpenenenure MOJIEKYJSIPHOM MacChl BO3/1yXa METOJIOM OTKAYKH

Tema 6. Onpenenenue ko3(ppuieHTa BHYTPEHHETO TPEHUS )KUIKOCTH U3 IPOTEKaHUSI Yepe3
KaIUJUISIPBI

Tewma 7. I3Mepenue ckopocT 3ByKa B TBEPABIX Tenax MetonoM Kynara

Tewma 8. Onpenenenne CKOPOCTH 3ByKa B BO3/IyXe PE30HAHCHBIM METO/I0M

Tema 9. I'panynpoBanue 3ByKOBOTO reHepaTopa npu nomontu guryp Jlnccaxy

Tema 10. U3yyenune 6poyHOBCKOTO JBUKEHUS U ONPECIICHHE MOCTOSHHON bosbiMana 1o
npooery OpOyHOBCKOM YaCTHIIbI

Tewma 11. M3ydyenue npoueccoB penakcanuy B razax

Tewma 12. U3yuenne ¢azoBoro nepexo/ia ucrapeHue-KOH/ICHC AU

Tewma 13. Onpezaenenue IIMHBI CBOOOHOTO MPoOera MOJIEKYIT

Tewma 14. U3yuyenne 3akona MakcBesuia pactpeesieHust MOJIEKYII 0 CKOPOCTSIM

Tema 15. 3ydueHue pe30HaHCHBIX SIBJICHUN ITPU IOMOIIY IPY>KUHHOTO MasiTHUKa

Tema 16. Onpenenenre MOTyIsl CIBUTA U3 KPYTHIIBHBIX KOJIeOaHUH

Tema 17. U3ydyeHue nepenaun SHEPTUU B CBA3aHHBIX CUCTEMAaX

Tema 18. DxciepuMeHTaNBHOE OTIpeieieHne (PYHKITMH pacTpeieIeHUs CITy9aifHbIX BEITHINH
Tema 19. U3ydeHne nmapaMeTpuIeckoro BO30YKICHHUS KOJICOaHHIA

Tema 20. U3ydenne koneOaHU MasTHHKA C IBIXKYIICHCS TOYKOH IMOABECA

9. Tekymmii KOHTPOJIb MO AUCIHUIIUHE

Texymuid KOHTPOJIb IO JAWCIHIUIMHE MPOBOIUTCS IyTeM KOHTPOJISA IOCENaeMOCTH,
coOeceIoBaHUs CO CTYACHTAMH IO Pe3y/IbTaTaM BBITOJIHEHHOW pa0OThI, MPOBEPKH OTYECTOB IO
nmabopatopHeIM  pabotamM. Bompockl TpH  3alIMTe OTYETOB  TO3BOJIIOT  IPOBEPHUTH
chopmupoBanHocTh komnereHmu OIIK-1, OIIK-2, OIIK-3 B COOTBETCTBHUU ¢ MHAMKATOPAMHU
JIOCTVIKEHMS.

Texkymuii KOHTPOJIb PUKCUpPYETCS B (opMe KOHTPOJIBHON TOUKH HE MEHEe OJIHOTO pa3a B
cemectp.

10. Iopsiok NpoBeeHUs] M KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTAllUN

[IpomexyTouHas arrecTalusi MpoBOAUTCS B (opMe 3auera, KOTOPBIA MpeaycMaTpuBaeT
BBITIOJIHEHHE BceX Jab0OpaTOpHbIM paboTaM, OIpeAeiICHHBIM YYEeOHBIM IUTAHOM. «3adeT»
BBICTABIISIETCS CTYJCHTY, CIaBIIEMY OTYETHI 110 BCEM padboTam;

11. YuyeOHO-MeTOOAUYECKOE O0ecIIeYeHne

a) DJIEeKTPOHHBI Yy4eOHBI KypC MO JUCIHHUIUIMHE B OJICKTPOHHOM YHHBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=3735

[Ipu peanuzanuu y4eOHON PabOTHI MO OCBOEHHIO AUCHUIUIMHBI «OOmmil Guznyeckuit
IMPAKTUKYM. MOJ'ICKYJ'IHpHaSI (1)1/13I/IKa» HCIIOJIB3YIOTCA COBPCMCHHBIC 06pa30BaTeJ'IBHBIe
TCXHOJOI'UNU: I/IH(i)OpMaLII/IOHHO-KOMMYHI/IKaLII/IOHHLIe TCXHOJIOTHUH, BI/IpTyaJ'IBHHﬁ
nabopaTopHbI MPaKTUKYM, MpobIeMHOe oOyueHue. 3agaHusl Ui CaMOCTOATEIbHOW padOThI
MIPpUBCACHDBI B METOOIUYCCKUX YKa3aHUAX K BBITIOJIHCHU IO J'Ia60paTOpHLIX pa60T .
CaMOCTOHTeHLHa}I pa60Ta COICPKUT CICAYIOMINC BUIBI yqe6H0171 ACATCIIBHOCTH CTYACHTOB: —
TCOPCTUYCCKYIO CaMOIIOATOTOBKY K BBITIOJIHCHHUIO J1a60paT0pH0171 paGOTBI, Oq)OpMJ'ICHI/IC OTUYECTOB
o pesynbratam jabopaTopHblx padot. Kputepmii oneHkn >pQEeKTUBHOCTH CaMOCTOSITEIbHOM
paGOTBI CTYACHTOB (bOpMI/IpyeTC}I B XOC TCKYLICTO KOHTPOJIA NPOUCCCa BLIITOJTHCHU A 3aJIaHI/II71 n
OCYIICCTBJIAACTCA Ha OCHOBC PA3JIMYHBIX CHOCO6OB BBaHMOﬂeﬁCTBHﬂ. B cooTBeTCcTBUU C dTUM



https://moodle.tsu.ru/course/view.php?id=3735

[IPY IPOBEAEHUU ONEPATUBHOIO KOHTPOJISI MOTYT UCITOJb30BaThCSI KOHTPOJIbHBIE BOIPOCHI KaK K
BBINIOJTHSIEMBIM paboTaM J1abOpaTOPHOTO MPAKTUKYMa, TaK U K COOTBETCTBYIOIIMM pa3jeiam
OCHOBHOM JUCILMIIJINHEL.

Ilepeuenn yueOHoOI1 1uTEpaTypsbl U pecypcos cetu UHTEepHeT

1.
2.

3.

[EEY

A ~o o s

o

9.

a) OCHOBHas JIuTEepaTypa:

Kypc ¢m3uku. B 3 romax. Tom 1. Mexanuka. Monekynsipaast pusuka. YaeOHOe mocodue
H. B. CasenseB UsnarennctBo: «Jlams» 2016 1. ISBN: 978-5-8114-0685-2, 978-5-8114-
0648-5

CuByxun /l. B., O6umii xypc ¢usuku. B 5-tu Tomax. Tom 2. TepmommHamuka H
MoutekyssipHast ¢usuka, M3narensctBo: @usmariur, 2014 r, ISBN: 978-5-9221-1514-8,
Crpanun: 544

b. JI. Aransc, B. B. Kosnosckuii. Ilpaktuueckas oOpaboTka 3KCHEPHUMEHTATbHBIX
IaHHBIX. YueOHoe nocobdue. - C-116, 2012, 61 c.

H.C. KpaBuenko, O.I'. PeBunckas/ Metoapl 00pabOTKM pe3yiabTaTOB HM3MEPEHUH U
OIIEHKHM TMOTPEIIHOCTEH B yueOHOM JabOpaTOpHOM IMPaKTUKyMe: Y4eOHOE IMOCOOueE;
HammonaneHblli  uccnenoBatesibCkuii TOMCKHNA TMOJUTEXHUYECKH YHHBEPCUTET. —
Tomck: N3a-Bo ToMCKOro moJiMTeXHUYECKOTo yHuBepcutera, 2011. — 88 c.

0) TOTIOJIHUTEbHAS JTUTEPATYPA:

. Uponos U.E., OcHoBHBIE 3aKOHBI PU3UKH MakpocucTeMm, M., 2001;
. MarseeB A.H., MonekymsipHast ¢usuka.; Y4e0. mocodue mis By30B.-M.: ISBN: 978-5-

8114-1007-1. 2010, 368 c.

JlaGopaTtopubie 3aHaTHs 10 (uzuke: YueoHoe nmocodue/I'onpaumn JI. JI., Uromun @. .,
Kozen C. M. u np.; [lox pea. l'onpauna JI. J.— M.: Hayka. ['maBHas pegakuusi Gpu3mKo-
MaTeMaThudeckon aurepatypsl, 1983.— 704 ¢

Ckgaiipc JIx. [Ipaktudeckas ¢puszuka. M.: Mup, 1971-248c.

Hetnmad A.A., ABopckuii b.M., Jlebenes A.K., CnpaBounuk no ¢usuke, uza. 8-e, 2006,
Kopn I'., Kopu T, CnpaBounuk no mateMaruke, 1968 u nozxe.

Muxaitimmuenko FO.II. Maremaruueckass o0OpaboTka pe3yabTaTOB H3MEPEHHH |
MPEACTABICHUE YKCIIEPUMEHTAIBHBIX JaHHBIX B (puznueckoM npaktukyme. — TT'Y, 2001,
27c.

B) pecypchl cetu MHTepHeT:

http://www.codata.org, International Council for Science : Committee on Data for
Science and Technology—cambie cBexre 3HaYEHUS MHPOBBIX KOHCTaHT
https://ru.wikipedia.org—nopran ®uzuka

http://window.edu.ru/resource/634/69634, O6paboTKa SKCIIEPUMEHTAIbHBIX JTaHHBIX:
VYuebno-Mmeroauueckoe nocodue. AranweB b.J1., benos B.H., Kecamaunner @.11.,
Kosnosckuii B.B., Mapkos C. U.

http://www.ufn.ru/ - "Ycenexu puznueckux Hayk" - DJICKTPOHHAS BEPCHUs OH-JIAH
exeMecsuyHoro xypHaia. CBOOOIHO pacpOCTpaHsAIOTCS adCTpakThl ctateit ¢ 1995 r. u
MaTtepuaibl MOCIEIHET0 HOMEpa.

Nudopmanmonnas cucrema «EnuHOE OKHO AOCTyNa K 0Opa30BaTeIbHBIM pPECypcamm»:
http://window.edu.ru/window

bubnmoTeka »neKTpoHHBIX yueOHHKOB: http://www.book-ua.org/

AHHOTHpPOBAHHBIH TeMaTH4eckuii katamor MHTepHeT pecypcoB 1o  (u3HKe:
http://www.college.ru/

®denepanbHbII oOpa3zoBaTenbHbIN rnopTai:
http://www.edu.ru/db/portal/sites/res_page.htm

Katanor Hayunsix pecypcos: http://www.scintific.narod.ru/literature.htm

10. Bonpuias HayuHas oubmuoreka: http://www.sci-lib.com/



http://www.codata.org/
https://ru.wikipedia.org–портал/
http://window.edu.ru/window
http://www.book-ua.org/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/

11. EctecTBeHHO-HaYUHBIN 00pa3oBaTebHbIi noptai: http://www.en.edu.ru/catalogue/

12. Yuebno-oOpa3oBarenbHas (pusuko-maremaTnueckas OubOnmoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

13. Jlexuuu o pusuke aast BY3os.: http://physics-lectures.ru/

14. Texuunueckas oudnmuoreka: http://techlibrary.ru/

13. llepeyensb UHGOPMAIMOHHBIX TEXHOJIOTHii

a) JIMIICH3MOHHOE U CBOOOIHO pacipoCTpaHsieMoe MPOrpaMMHOE 00ECIICUCHHE!

— Microsoft Office Standart 2013 Russian: makeT mporpamm. BximrouaeTr mpuIoKeHHS:
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);

— myOsnn4yHO JocTynHble oOnaunble TexHonoruu (Google Docs, SIHnexc quck u T.1.).

0) UH(GOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEeKTPOHHBIN KaTaJjor Hayunon o6ubnuorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DJeKTpoHHas o6ubnuoreka (peno3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynsrant cryaenta — http://www.studentlibrary.ru/
— O6pasoBarenbHas miathopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHUYECKOe obecneyeHmne

JlaGopaTopuu ¢ COOTBETCTBYIOIIMM 000PYJIOBAHUEM ISl TIPOBEICHUS SKCITIEPUMEHTOB.

[Tomemenus i1 caMOCTOSITEIBHONW PaOOThI, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOW
JOCTYNOM K ceTd VHTepHeT, B 3JEeKTPOHHYIO WH(POPMAIMOHHO-00pa30BaTEeIbHYIO Cpely M K
MH(POPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanusi o pazpadoTunkax

Hsspo Bepa ®enopoBHa, kanauaat GuU3NKO-MaTeMaTHIeCKUX HayK, TOICHT Kadeapbl
0011Iel U AKCIIEPUMEHTAIBHON (DHU3HKH.
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