MpunucTepCTBO HAyKU M Bhiciiero oopasopanus Poccuiickoit ®eneparun

HALIMOHAJIbHBIN UCCIENOBATEJIbCKIM
TOMCKW TOCYIAPCTBEHHbI YHUBEPCUTET (HU TT'Y)

Ousnyeckuit paKyIpTeT

YTBEP)K)IAKO
jIeKa gmanecxoro (baKynLTeTa
C H} OUIMMOHOB

«1‘5)}? arnpens 2021 T.

Pa6ouas nporpamMMa THCHUTLTAHE

Obomeduznyecknii NPAKTHKYM. JJIEKTPHYIECTBO M MATHETH3M
10 HaNpaBJICHUIO IOATOTOBKH

03.03.02 ®uszuxa

Hanpasnennocts (po¢uis) MOATOTOBKH:
«@yngameHTa bHas QHINKA)

®opma oOyueHns
Ounasn

Kpamadukarus
BaxanaBp

I'ox npuema
2021

Koa mucuunnusas: B yuebHom mwiane: 51.0. 05.03

COI''TACOBAHO:
PyxoBozmrens OIl
7,/ 0.H. Yaiixosckas

Hpeﬂce,u tenb YMK
“‘T O.M. Crocuna

=
Tomck — 2021



1. Ieab u naiaHupyemMble pe3yJabTaThl 0CBOCHHS JUCHUIIIHHBI (MOXYJIA)

Llenbt0 OCBOCHMS JUCHUIUIMHEI SBISIETCS (POPMHUPOBAHUE CIIEAYIOMIMX KOMIETSHIUI:

— OIIK-2 — criocoOHOCTh MPOBOAMTH HAyUHbIE UCCIEI0BAHUS (PU3HMUECKUX OOBEKTOB,
CHCTEM H IPOLIECCOB, 00pabaThIBaTh U MPEJCTABIATH SKCIIEPUMEHTAIbHBIC TaHHBIC.
Pe3ynbraramMu 0CBOEHUS JUCUUILIMHBI SABJISIFOTCS CIEAYIOIINE NHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

NOIIK-2.2. AHanu3upyeT 1 HHTEPIPETUPYET IKCIEPUMEHTAIIBHBIE U TEOPETUUECKHUE
JTaHHbIE, TIOJYYCHHBIE B X0/1€ HAYYHOTO MCCIIE0BaHuUs, 000011aeT OTyYeHHbIE PE3YIbTAThI,
dbopMynrpyeT HayyHO 0OOCHOBAHHBIE BHIBOJBI IO PE3yJIbTaTaM HCCIIEI0BAHUS;

NOIIK-2.3 Bnaaeer npakTUYECKMMH HaBbIKaMU IPECTABICHUS PE3YJIbTaTOB HAYUYHbIX
MCCJICI0BAaHMI B YCTHOM U TMCbMEHHOU (hopme.

2. 33}13‘[“ OCBOCHHA TUCHUIIIMHBI

— HayuuTbcs NpUMEHATH TEOPETUYECKUH MaTepual K aHaIN3y KOHKPETHBIX (DU3HUECKUX
CUTyallui, SKCIIEPUMCHTAIbHO H3yYUTh OCHOBHBIC (DM3MUECKHE 3aKOHOMEPHOCTH, OIICHHUTH
MOPSAIKA M3Yy4YaeMbIX BEJIHYMH, OMNPEICIUTh TOYHOCTh U JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yJbTaToB.

— O3HaKOMUTBCA C COBPEMEHHOM HM3MEPUTENIbHOW almapaTypoil; C OCHOBHBIMHM MPUHLIMIIAMHU
aBTOMATHU3AIlMU U KOMITBIOTEPU3alUU (U3HUUECKOTO IKCIIEPUMEHTA; C OCHOBHBIMHU 3JIEMEHTAMU
TEXHUKHU 0€30MaCHOCTU MPU MPOBEICHUH SKCIIEPUMEHTABHBIX UCCIICIOBAHUIA.

— CdopmupoBaTh HABBIKM SKCIEPUMEHTAIBHOW JEATEIbHOCTH, CIOCOOHOCTh aHAIM3UPOBATh
OTJICIbHBIE ATAIbl TPOBEIACHHS UCCIEAOBAHNUN, YMEHHE HHTEPIPETUPOBATH IKCIIEPUMEHTAIILHBIC
JaHHBIC, TIPEJCTABIICHHBIC B BHJIE TpadUKOB, JAHArpaMM, TaOMUI] W JPYTUX CPEICTB
MPEJICTaBICHHS] HAYYHOTO 3HAHUS;

— CdhopmupoBath yMEHUsSI U HABBIKH CTAaTUCTUYECKON 00paOOTKU IKCIIEPUMEHTAIBHBIX JIAHHBIX;
OCBOUTH OCHOBHBIE IpaBuiia 0(OPMIICHHS HAYYHBIX OTUETOB.

— Pa3BuTh MOTHBAIIMIO K TTO3HAHUIO Y€pe3 BKIIOUEHUE B UCCIIEI0BATENBCKYIO IS TEIIBHOCTD.

3. MecTo AucUMIINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JlucuuniuHa OTHOCUTCS K 00s13aTENIbHOM YacTH 00pa30BaTeIbHONU MPOrPaMMBI.

4. Cemectp(bl) ocBOeHHMs M popMa(bl) IPOMEKYTOUHONH aTTECTALUM 1O JIMCHUIINHE

CemecTp 3, 3auer.

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOEHUS THCUMIJIMHBI

Jljig ycTIenHoro OCBOGHUS JUCIUILIMHBL TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM MPEIIECTBYIOLIETO YPOBH 00pa30BaHMUs.

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYyIOTCS pe3ynbTaTbl OO0y4YeHHs IO
CJIEAYIOUIMM JTucHUITMHAM: «OO011as Gpu3uka. IeKTPUUECTBO U MarHETHU3M», «MareMaTHyecKHuii
aHau3», «JIuHeitHas anreOpa U aHAIUTHYECKAs! TEOMETPHUS».

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO0mas TpyJ0€MKOCTh JUCIUIUIHHBI COCTABISIET 3 3.€., 108 "aca, u3 KOTOphIX:
— nabopartopHble paboThl: 64 u.;
B TOM YHCJIE TIPAaKTUYECKast MOArOTOBKAa:64 4.
O0Bem caMocTOATENbHOM paboTHI CTyIeHTa ONpeesieH yUeOHbIM IUTaHOM



8. Conepikanue TUCHUIIHHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE MO TEMaM

Tema 1. MI3yuenue 31€KTpoCTaTHYECKOTO OIS

Tewma 2. 3yueHne quaneKTpu4ecKkoil MpOHUIAEMOCTH aHU30TPOITHOTIO JUAIEKTPHUKA
Tewma 3. U3yueHue 371eKTPUYECKUX CBOMCTB CErHETORIEKTPUKOB

Tema 4. N3mepenne 3/]C MeTog0M KOMIEHCAMHT

Tema 5. Onpezenenue TeMnepaTypHoOil 3aBUCUMOCTH COMIPOTUBIICHUS METAJJIOB U
MOJIYIIPOBOIHUKOB

Tema 6. D¢ ekt Xomna

Tema 7. Onpenenenue paboThl BBIX0a 3JIEKTPOHOB U3 MeTalla

Tema 8. I3yueHue KOHTAKTHBIX SBJICHUHN B MeTa/UIaxX. [ payrpoBaHue TepMOIaphbl
Tema 9. Onpenenenre HEU3BECTHBIX COMPOTUBIICHUM C MOMOIIBIO MOCTa YUTCTOHA
Tema 10. OnpenenieHne OTHOIICHUS 3apsiia dJIEKTPOHA K €r0 Macce METOJ0M MarHeTpoHa
Tema 11. Onpenenenuie OTHOUICHUS 3apsA/ia JIEKTPOHA K €ro Macce MeT010M (hOKYCHUPOBKHU B
MarHuTHOM TI0JIe

Tema 12. U3ydyeHnne 6alTuCTHUECKOTO TaJlbBAHOMETPA U OMPEJICIICHUE C €r0 IOMOIIBIO
HEU3BECTHOM EMKOCTH

Tema 13. Onpenenenne Touku Kropu s peppomarHeTUKOB

Tema 14. U3yuenue rucrepesrca GpeppoOMarHuTHBIX MaTepralioB

Tema 15. Tema 2. I3yueHre MarHuTHOTO IOJISI COJIEHOM 1A ¢ TOMOILBIO aTyuKa XoJuia
Tema 16. M3yuenue mpoiieccoB 3apsiia U pa3psija KOHJIeHCATOpa

Tewma 17. 3yueHue siBI€HUs pe30HAHCA HAIIPSKEHUI

Tema 18. M3yuenue siBieHUs1 pe30HAHCA TOKOB

Tewma 19. 3yuenue npoliieccoB 3apsiia U pa3psia KOHJAEHCATopa

Tema 20. MccnenoBanue 3aTyXammuXx KojJeOaHUi B K01e0aTeTbHOM KOHTYPE

Tema 21. M3ydenue penakcallMOHHBIX KOJIeOaHH

Tema 22. M3ydenne 2IeKTPOHHOTO ocIipuniorpada

Tema 23. M3ydeHue 31eKTpUYECKUX KOJIeOaHU B CBA3aHHBIX KOHTYpPax

9. Tekymuii KOHTPOJIb MO TUCHUTLTHHE

Texymuii KOHTpOJIb IO JWUCHUUIUIMHE IPOBOAUTCA IIyTEM KOHTPOJIS MOCEIAEMOCTH,
co0eceoBaHUs CO CTYJEHTaMM I10 pe3yJibTaTaM BBIOJIHEHHON palboThl, MPOBEPKU OTUETOB IO
nabopaTopHbIM  paboTam. Bompockl mnpu  3amuTe  OTYETOB  MO3BOJSIOT  IPOBEPUTH
chopmupoBanHocTh kKoMmrieTeHnnu OITK-2 B COOTBETCTBMM C WHIWKATOPAaMHU JIOCTHKEHUS
NOIIK-2.2, UOIIK-2.3.

Texyuuii KOHTposIb QUKCHpyeTCs B opMe KOHTPOIbHONW TOUKH HE MEHEE OJIHOTO pa3a B
CEMECTD.

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘lHOifI aTTeCTallumn

ITpomerxyTouHas aTTecTalusi MpoBOAUTCSA B (popMe 3adera, KOTOPBIM MpeaycMaTpuBaeT
BBIMIOJITHEHHE BceX Ja00paTOpHbIM padoTaM, OINpeAeIeHHbIM YYEOHBIM IIJIaHOM. «3aueT»
BBICTABIIIETCS CTYIEHTY, CJIaBIIEMY OTUYETHI 110 BCEM paboTam;

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN yueOHBIH KypC MO AUCHUILIMHE B JJIEKTPOHHOM yHUBepcuteTe « Moodley
- https://moodle.tsu.ru/course/view.php?id=3736

[Ipu peanuzanuu yyeOHON pabOTHI MO OCBOEHUIO JUCHUILIMHBI «OO0mui usnueckuit
NOPaKTUKyM. ODJIEKTPUYECTBO M MAarHeTH3M» HCIHOJBb3YIOTCS COBpPEMEHHBbIE 00pa30BaTelIbHBIC
TEXHOJIOTMH: UH(POPMALIMOHHO-KOMMYHHUKAITHOHHbIE TEXHOJIOTUH; BUPTYaJbHBIN J1a00paTOPHBIA
NpPaKTUKyM, TpoOjeMHoe oOyuyeHue. 3alaHus Uil CaMOCTOSTENIbHOW paboThl NPUBEICHHI B
METOJMYECKMX YKa3aHHMSIX K BBIMOJIHEHHUIO J1abopaTopHbIX paboT. CamocrosTenbHas padora



COACP)KUT CIEAYIOIMNE BHIBl y4eOHOH JEATETBHOCTH CTYJIEHTOB: — TEOPETHYECKYIO
CaMONOJTOTOBKY K BBIIMIOJIHEHHUIO JTa00paTOpHON paboThl, 0(OpMIIEHHE OTUETOB IO pe3yJibTaTaM
71abopaTopHbIX padboT. Kpurepuii oreHkn 3 GEeKTHBHOCTH CaMOCTOSITEIBHON PabOTHI CTYICHTOB
dopmupyeTcs B X01€ TEKYIIET0 KOHTPOJIS MPOLECCa BBITOIHEHHS 3aJaHUN M OCYILECTBIISICTCS Ha
OCHOBE DPAa3JIMYHBIX CHOCOOOB B3aMMOJICUCTBHA. B COOTBETCTBMM C 3TUM TPH NPOBEIACHUH
OIIEPATUBHOTO KOHTPOJII MOTYT HMCIOJB30BaThCS KOHTPOJIbHBIE BOMPOCHI KaK K BBITOJIHAEMBIM
paboTaM 1a0OpPaTOPHOTO MPAKTUKyMa, TaK MW K COOTBETCTBYIOIIMM pa3JiesiaM OCHOBHOM
JVCLIUATUTAHBL.

Ilepeuens yueOHOI IuTEpaTypshl U pecypcoB ceTu HTEepHeT
a) OCHOBHAs JTUTepaTypa:
1. Cagennes U. B., Kypc obmieit ¢pusuku. B 4 Tomax. ToM 2. DneKTprUecTBO M MarHeTU3M. BOJTHBL
Onrtuka U3narensctBo: «KuoPyc» 2012 r. ISBN: 978-5-406-02589-5, 978-5-406-02586-4
2. Cuyxun J. B., O6muii kypc ¢pusuxu. B 5-tu Tomax. Tom 3. DnexrpudectBo, M3marenbeTBo:
®usmatiur, 2015 r, ISBN: 978-5-9221-0673-3, Crpanui: 656
3. b. JI. Aranscs, B. B. Koznosckuid. [Ipaktiudeckas 00paboTka SKCIEpUMEHTAIBHBIX JAHHBIX.

VYuebnoe mocodue. - C-I16, 2012, 61 c.

4. H.C. KpaBuenko, O.I'. PeBunckas/ Meropl 00pabOTKH pe3ysIbTaTOB U3MEPEHHI M OLICHKH
MOTPEITHOCTEH B y4eOHOM 1a00paTOpHOM MpaKTUKyMe: yaeOHoe ocoore; HarmonansHbIi
HCCIIEN0BATENbCKUN TOMCKHN IMOTUTEXHUYECKUM YHUBEpCcUTET. — ToMck: M3n-Bo Tomckoro
MOJIMTEXHUYECKOT0 YHUBepcurera, 2011. — 88 c.

0) JOMONHUTEIbHAS TUTEpaTypa:
1. Hponos N.E., OcHOBHBIE 3aKOHBI dNIeKTpoMarHeTn3ma, M.: Beicmias mxomna, 1991. - 288c
2. Ilapcenn O, DnextpuyectBo U MmaruetusMm (bepkieeBckuii kypce Ghusukw, T.2)
3. Tamm U.E., OcHOBBI 35IeKTpOMarHeTu3Ma, Yued. mocodue s By3oB., 10-¢ uza- ucnp. -M:
Hayxka. I'n. pen. ¢us.-mar. nur., 1989.—501 ¢
4. MarseeB A.H., Dnexkrponunamuka, Yde0. mocodue.—2-¢ u3M., nmepepad. u jgom. — M.:
Breicmi. mikoma, 1980.— 383 c.
5. Axuesep A.W., Axuesep U.A., DneKkTpoMarHeTusM U 3JIEKTPOMarHUTHbIE BOJIHBI.
6. MarseeB A.H., DnektpudecTBo 1 MarueTu3M, Bricmas mkomna, M.,1983.— 463 c.
7. JlaGoparopusie 3aHsTus 10 ¢usuke: YueoHoe mocooue/I'onpaun JI. JI., Urommn ®. O.,
Kozen C. M. u np.; Ilox pea. T'onpauna JI. J.— M.: Hayka. I'maBHasg penakuus (usmko-
MaTeMaTh4yeckou Juteparypsl, 1983.— 704 ¢
8. Cksaiipc [Ix. Ilpaktuueckas ¢pusuka. M.: Mup, 1971-248c.
9. Jermad A.A., Asopckumii .M., Jle6eneB A K., CripaBounuk o ¢usuke, u3z. §-e, 20006.
10. Kopn I'., Kopu T, CripaBounuk o matematuke, 1968 u nmozxe.
11. Muxaitnuuenko HO.II. Maremaruueckass o0paboTka pe3yJlbTaTOB H3MEPEHHI
IpeJCTaBIeHNE SKCIIEPUMEHTAIBHBIX TaHHBIX B (pu3ndeckoM npaktukyme. — TT'Y, 2001, 27c.

B) pecypchl cetu MHTepHET:

1. http://www.codata.org, International Council for Science : Committee on Data for

Science and Technology—cambie cBexre 3HaUEHUSI MUPOBBIX KOHCTAHT

https://ru.wikipedia.org—mopran dusuka

3. http://window.edu.ru/resource/634/69634, O6paboTka SKCIIEPUMEHTAIBHBIX JaHHBIX:
VuebHo-MeToanueckoe mocodme. AranweB b.J1., bemos B.H., Kecamanmer @.I1.,
Koznosckuit B.B., Mapkos C. U.

4. http://www.ufn.ru/ - "Ycnexu ¢usndeckux Hayk" - DJISKTpOHHAST BEpCHsI OH-JIAIH
eXeMecsuHOoro KypHaia. CBOOOIHO pacpoCTpaHsOTCs aOCTpakThl cTareit ¢ 1995 r. u
MaTepHaIbl OCIETHET0 HOMEpa.

no



http://www.codata.org/
https://ru.wikipedia.org–портал/

5. Hudopmanmonnas cucrtema «EnmHoe OKHO gocTynma K oOpa3oBaTeIbHBIM pecypcamy:
http://window.edu.ru/window

6. bubnmoreka 3JIeKTPOHHBIX yueOHHUKOB: http://www.book-ua.org/

7. AHHOTHpPOBaHHBIM TeMmaTWdyeckud Kkarajmor UWHTepHET pecypcoB 1o  (usHKe:
http://www.college.ru/

8. ®enepanbHbIil 0Opa3oBareabHbIN moptai: http://www.edu.ru/db/portal/sites/res _page.htm

9. Karanor Hay4HbIX pecypcoB: http://www.scintific.narod.ru/literature.htm

10. bosnbirast Hay4yHas 6ubnmuoteka: http://www.sci-lib.com/

11. EcrecTBeHHO-Hay4YHBII 00pa3oBaTeabHBIN moprai: hitp://www.en.edu.ru/catalogue/

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

13. Jlexkuuu o ¢usuke ains BY3os: http://physics-lectures.ru/

14. Texuuueckas oubmmoreka: http://techlibrary.ru/

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JUIICH3MOHHOE M CBOOOIHO PacpoCTpaHsIeMOe MPOrpaMMHOE OOeCIIeUeHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: 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);

— nyOnuyHO JocTymnHbIe oOnaunbie TexHonoruu (Google Docs, SIlHaeke AUCK | T.11.).

0) HGOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTajor Hayunoi OoubmmoTeKn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAast o6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynprant crynenra — http://www.studentlibrary.ru/
— O6pasoBatenbHast miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuabHO-TeXHUYeCKOe obecreyeHme

Jlaboparopuu ¢ COOTBETCTBYIOIIUM 000PYAOBAHUEM JJIsi IPOBEACHUS SKCIIEPUMEHTOB.

ITomerieHust 1l caMOCTOSITENNbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONW TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmauus o paspadorunkax

Hsepo Bepa ®denopoBHa, kaHIuaaT (HU3MKO-MaTeMaTHYECKHX HayK, JOLEHT Kadeapsl
o011eil 1 FKCIIepUMEHTATbHON (DU3HKH.
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